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1.0OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI «MATEMATHUKA»

1.1. MecTo AucHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl:

YyebOuas

JUCLIUILINHA

«MaremaTnka»

SABIIACTCA

00s13aTeNIbHOM 4aCTbIO

00m1eo0pa3oBaTeapHOrO IUKIa 00pa3oBarenbHO mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
crienanbHocT36.02.01 Berepunapus.
Ocoboe 3HaueHne JUCHUIUTMHA UMeeT npu ¢popmupoBanuu u pazsutuu OK 01.; OK 02.; OK

03.; OK 04.

1.2. I_[e.m, U IINIAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIINHBI:
B paMKax ImporpaMmbl yqe6H0171 JAUCHUITIIMHBI O6y‘laIOH_[I/IMI/IC$I OCBaMBAIOTCA 06HII/IG KOMIICTCHIIHN

U 1npodecCHOHAbHBIE KOMIETCHLIUU

®I'OC CIIO B COOTHECEHHMH C JHYHOCTHEIMH,

MeTaIpeAMETHBIMH M MPEIMETHBIMU pe3ysibTaramu o0ydenus 6azooro ypopasi ®I'OC COO:

Koa m HanmMeHoBaHue

Pe3yabTaThl 00yueHus

¢opmupyembIx

KOMIIETeHIii O6mue JAucuMnimHapHbie
OK 01. BeiOuparts | JInuHOCTHBIC pe3yibrarhl | -. BiameHwe wmerogaMu J0Ka3aTEIbCTB,
CIIoco0bI pelIeHus | TOMKHBI OTPAXKATh aNropuTMaMH pEIIeHUs 3a7ad; yMEHHe
3amaqy B YaCTH: TPYAOBOTO BOCIUTAHUSA: | (DOPMYNIHPOBATH ONPENEICHUS, aKCHOMBI
npodeccHoHANEHON - TOTOBHOCTH K TPYZYy, OCO3HAaHUE | U TEOPEMBI, IPUMEHATH WX, IPOBOJUTH
JIeSTeIbHOCTH [IEHHOCTH MacTepCTBa, | JOKa3aTelIbHBIE pACCYXXIEHUS B  XOJe
MIPUMEHHUTEIEHO TpYyIOII00HeE; pelieHus 3a1aq;
K pa3iniyHbIM | - T'OTOBHOCTb K aKTHUBHOM - YMmenue OIICpHUPOBATH IIOHATHUAMMU:
KOHTEKCTaM JICATSIIBHOCTA TEXHOJIOTUYECKON | CTeNeHb YUCIIa, JjorapudM ducia; yMeHHUE

U COIMAIBHON HalpaBlICHHOCTH,
CIOCOOHOCTD WHUIIMUPOBATH,
IUIAHUPOBATH

U CaMOCTOSITEIBHO  BBIMOIHATH
TaKyIO JIeSTEIbHOCTD;

- MHTEepeC K pa3iu4HbIM cdepam

npohecCHOHANBHON
JIeSTEIIbHOCTH.

MeTtanpeaMeTHbIE  PE3yJIbTaThl
JTOJIKHBI OTPayKaTh:

OBnaneHue YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEILHBIMA
IEUCTBUSIMHU:

a) 0a3oBbIe JIOTUYECKHE
JIeUCTBUSL:

- CaMOCTOSITEJILHO
(bopMyupoBaTh

U aKTyaJU3upoBaTh MpoOIieMy,
paccMmaTrpuBaTh
€€ BCECTOPOHHE;
- yCTaHaBIMBAaTh CYLIECTBEHHBIN

NpU3HAK
WIA OCHOBAaHWUS JJIsi CpaBHEHUS,
KJ1accupUKauu

1 00001IeHN S,

- OIIPEAETATh e
JIeATeITLHOCTH, 3a/1aBaTh
napaMeTppl M KPUTCPHH  HX
JOCTHIKEHHS;

BBITOJIHATH BEIYMCIICHUE 3HAUCHUN

U 1mpeoOpa3oBaHUsl  BBIPAKEHHH €O
CTETICHSIMHU u norapudmamu,
npeoOpa3oBaHus  JPOOHO-pAIOHATIBHBIX
BBIPAXKECHHI;

- VYMeHHe OmepupoBaTh MOHATHIMU:
pauroHajbHbIE, UppauroOHabHEIE,
MIOKa3aTeNbHBIE, CTETICHHBIE,
norapugMuIecKue, TPUTOHOMETPUYECKUE
YpaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;

- VYMeHHEe OmepupoBaTh MOHATHIMU:
¢byHKUMS, HEIpepbIBHASA ¢$byHKUWS,
TIPOU3BOJIHAS, mepBooOpasHasi,
OTpe eI HHBIH MHTErpai; yMEHHE
HaxOIUTh TPOU3BOJIHBIE 3JEMEHTApHBIX
GyHKIUH, UCTIONB3YS CTIpaBOYHbIC
MaTepHalbl; HMCCIe0BaTh B MPOCTEHIINX
ciaydasix (YHKIMM Ha MOHOTOHHOCTB,
HaXOIUTh HaOOJIBIIINE

W HauMEHbINME 3HAYCHUS  (QYHKIIHIA;
CTpoUTh  TIpadUKM  MHOTOWIEHOB  C
WCTIOJIb30BaHHEM anmapara
MaTeMaTHYeCKOro aHaju3a;, NPUMEHSThH
MIPOM3BOJHYIO MPH PELLIEHNUH 3a/1a4

Ha  JBWXKEHHE;,  pelarb  MPaKTHKO-
OpPUEHTUPOBAHHBIE 3a/1a4U

Ha HauOOJIbLIME U HAUMEHbIINE 3HA4YEHUs,
Ha HaxOXJIEHHE TIyTH, CKOPOCTH H
YCKOPEHHUS;
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- BBISBJISITH 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS
B PacCMaTPHUBAEMBIX SIBJICHUSX;

- BHOCHUTH KOPPCKTUBBI B
JACATCIIBHOCTD, OLICHNBATH
COOTBCTCTBHUC PE3YIbTATOB
OeIsaM, OLICHHUBATH pUCKH

MMOCIEACTBUM NESITENHLHOCTH

0) 0a30BBIC WCCIICIOBATEILCKUE
JICHCTBUA:

- BIQJACTh HAaBBIKAMH Yy4YEOHO-
HCCIIeI0BATCIBbCKOM

U TPOCKTHOW  JCSATCIBHOCTH,
HABBIKAMU pa3pelieHus MpooieM;
- BBISIBIIATD MPUYUHHO-
CJIEICTBEHHBIE CBSI3HU

U aKTyalu3upoBaTb  3ajady,
BBIABHUI'aTb TUIIOTE3Y

ee peleHus, HaXOIUTh
apryMEHTHI

JUlsl  JI0Ka3aTelbCTBA  CBOMX
YTBEPKIICHUU, 3a/1aBaTh
napameTpbl u KpUTEpHUU
pelIeHus;

- aHaJIM3UPOBATH IIOJIYYCHHBIC B
xoJe pereHus 3a1auu
pe3ynbTaThl, KPUTHYECKU
OLICHHUBATb

ux JIOCTOBEPHOCTH,

MPOTHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIOBI/ISIX;
pa3pabaTeiBaTh IUIAH PEIICHUS
npoOjeMbl ¢ Y4YeTOM aHau3a
HUMCHOIIIUXCA MaTepI/IEUIBHLIX

W HEMATePHUAJIbHBIX PECYPCOB;

- yMeThb MEPEHOCUTh 3HAHUS B
MO3HABATEILHYIO

u MIPAKTHUYECKYIO
JKA3HENEITETLHOCTH,
- yMeTh HMHTETPUPOBATH 3HAHUS
nu3 pa3H51x Hpe}IMeTHBIX
obmacreii;

- BBIABUTaTH HOBBIC  HUJCH,
Hpe}lHaFaTB OPPIFHHaHI)HBIe
MOJIXObI U PEICHUS

obnacTtu

- YMeHue onepupoBaTth MOHATHSMHU:
panmoHaibHas (YHKIWS, TOKa3aTenbHas
GbyHKIHS, CTEleHHAas GbyHKIHA,
norapugmudeckas ¢$yHKUUS,
TpUTrOHOMETpUYecKre (yHKINH, OOpaTHbIE
(YHKIIMHA, yYMEHHE CTPOUTHh TpaduKu
W3YYCHHBIX  (DYHKIUH,  HMCIOJNB30BATh

rpaduku TPU WM3YYCHHHU TMPOIECCOB U
3aBHCHMOCTEH, IPH PpEUICHHH 3aJad u3
JPYTUX y4eOHBIX TPEAMETOB W 3aja4 W3
pCAIbHOM KW3HH, BHIpAXaTh (HOopMyJIamMu
3aBUCHUMOCTH MEXKITY BEJTMUYNHAMU;

- VYMeHHMe peliatb TEKCTOBBIE 3adaydu
Pa3HBIX THITOB (B TOM YHUCIIC Ha MPOICHTHI,
JIOJIM M 4YacTW, Ha JBIDKEHHUE, pPadoTy,
CTOUMOCTh TOBApOB W YCIYT, HAaJIOTH,
3aJlaud U3 O0JIACTH YNPABICHHS JTHYHBIMU
U ceMeWHBIMU (PMHAHCAMM); COCTaBIAThH
BBIPAKCHUS, YPABHEHUS, HEPABCHCTBA U UX
CUCTEMBI TI0 YCIIOBUIO 3aJ1a4H, HCCIIE0BATh
MOJIyYeHHOE  pPCIICHHE W OIICHHBATh
MPaBJONOIOOHOCTh PE3YJILTATOB;

- VYMeHHe OmepupoBaTh MOHATHIMU:
cpemHee  apuMETHUECKOE,  MEIuaHa,
HauOoJIbllice W HaWMEHbIee 3HAYeHHS,
pasmax, JCTIepCHs, CTaHJapTHOE
OTKJIOHCHHE YHCJIOBOI'O Habopa; yMCHHE
H3BJIEKATh, HUHTEPIPETUPOBATH
HHPOPMAITHIO, MPEICTABICHHYIO B
TabNMMIaX, Ha JUarpammax, rpadukax,
OTpakarollyIo CBOICTBa pealbHBIX
MPOIIECCOB W SBJICHUU; TMPEICTABIATH
WHPOPMAITUIO C TOMOIIBI0 TaONMUI] H
JMarpamMM; HCCIIEZ0BaTh CTaTHUCTUYCCKHUE
JaHHBIE, B TOM YHCIIE

C MpUMEHEHHEM TpauyYecKux METONOB H
3JIEKTPOHHBIX CPEJICTB;

- YMeHue omnepupoBaTth MOHATHAMHU:
CIy4YalHBIM ONBIT
W ciydaiiHoe CcOOBITHE, BEpPOATHOCTb

CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIATH

BEPOATHOCTh c KCTIOJIb30BaHUEM
rpaduyecKux METOJIOB; NIPUMEHSATH
GOopMyJIbI  CIIOKEHHST W YMHOXKEHHS

BEPOATHOCTEH, KOMOMHATOpHBIE (PAKTBHI U
(opMyIBI IPH PELICHUH 3a/1a4; OLIEHUBATh

BCPOATHOCTU PpCaIbHBIX CO6LITHﬁ;
3HAKOMCTBO
COo CJ'Iy‘-IafIHLIMH BCINMYMHAMH; YMCHUC

IPUBOJUTH NPUMEPHI NPOSBICHUS 3aKOHA
OO0JBIINX YHCEN B IPUPOIHBIX

1 OOIIECTBEHHBIX SBICHUSIX;

- YMeHune onepupoBaTh MOHATUSAMU: TOUKA,

npsiMas, TUIOCKOCTb, MIPOCTPAHCTBO,
NBYTPAHHBI  YTOJN,  CKPEIIWBaIOLIHECS
MpsIMBIE, MapauIeTbHOCTh u

MEPIICHIUKYIIPHOCTD MPSMBIX
M TUIOCKOCTEH, yroil MeXAy NPSIMBIMH,




YTOJI MEXTy TPSMOMA

1 TUIOCKOCTBIO, YTOJI MEXIY TUIOCKOCTSIMH,
paccTossHue OT TOYKH JO IUTIOCKOCTH,
paccTOsSHUE MEXY TMPSIMBIMH, PAaCCTOSHHUE
MEXITy IJIOCKOCTSIMH; yMEHHe
WCIIONB30BaTh TIPM  pEIICHHH  3aj1ad
W3YYCHHBIC (hakThI u TEOPEMBI
TUTAHUMETPHH; YMCHHE OIICHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHPA;
-YMmenue OTIepUPOBATH MTOHSTHSAMMU:
MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
Ky0, MmapayuieNienures], Ipu3Ma, TupaMuia,
¢urypa ®W  TIOBEpXHOCTh  BpAIICHHA,
UWIMHIP, KOHYyC, mmap, cdepa, Ce4YeHUs

¢burypst BpallleHus, TJIOCKOCTb,
Kacatomasicst cdepsl, LWIMHIPA, KOHYcCa,
IO b MTOBEPXHOCTH MUPAMUIBL,

MpU3MBbl, KOHyCa, IWIMHApA, IJIOUaab
cheppl, o0beM Kyba, NPAMOYTOIHHOTO
napaujefenuiena, MUPaMHUIbl, [PH3MBI,
UWIMHApA,  KOHyca, IIapa; yMeHHe
n300pakaTb MHOTOTPAHHUKH

Y TOBEPXHOCTH BPAILEHHS, UX CEYECHUS OT
pyKH, c [IOMOIIBIO YepTEKHBIX
WHCTPYMEHTOB M D3JIEKTPOHHBIX CPEJICTB;
YMEHHE paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE;  yYMEHHE  pacCIO3HaBaTh
MpaBUJIbHBIE MHOTOTPAHHUKH;

-Ymenune OTIEpPUPOBATh MOHATHSIMU:
JBIDKEHHUE

B TPOCTPAaHCTBE, MOJOOHBIE (UTYpBI B
MPOCTPAHCTBE; HCIOJIb30BAaTh OTHOIIECHHUE
TUIOMIael TMOBEepXHOCTE ©  00BEMOB
MOJOOHBIX (GUTYD MPH PELICHUH 33/]1a4;
-YMeHue  BBIUMCIATH TE€OMETPHUECKHE
BEJIMYMHBI (IJIMHA, YToJl, IUIOIAaab, 00beM,
IUIOIA/1b MTOBEPXHOCTH), UCTIONB3YS
U3y4YeHHbIe (POPMYITBI H METOJIBI;

- VYMeHHEe OmepupoBaThb MOHATHIMU:
OpSAMOYTOJIbHAasl ~ CHUCTeMa  KOOPIHMHAT,
KOOpPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOPA, CKAJIIPHOE MPOW3BENEHHUE, YTOJl
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
MpOM3BEJIEHNE  BEKTOpa HAa  YHCIIO;
HaXOJWThH C MOMOIIBIO U3YUYEHHBIX (HOpMyII
KOOpPJMHATHI CepearHbI OTpe3Ka,
paccTosHUE MEXIY IByMs TOUKaMH;
-YMmenne BBIOMPATH MO IX O ISTIITAM
M3YyYEHHBIA METOJ

JUIsl  pelleHus  3aJadd, paclo3HaBaTh
MaTeMaTHYecKue (haKThl

¥ MaTeMaTU9YeCKHe MOJETH B MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX, B HMCKYCCTBE;
yMEHHe IIPUBOUTH IpUMEpPHI
MaTeMaTUYECKUX OTKPBITUH pPOCCUMCKON U
MHUPOBOM MaTeMaTHYECKON HayKH




OK 02. Hcnomns3oBathb
COBPEMEHHBIC CpECTBa

MOWCKa, aHamu3a ¢
UHTEPIPETauU
nH(OpMaITHH, u
nH()OpPMAITHOHHBIE
TEXHOJIOTHH JUTS
BBITIOJTHCHHUS 3a71a4
podeCCHOHATTEHOM
JIeSITeIIbHOCTH

JlugaHocTHBIC pe3yIbTaThl
JOJDKHBL ~ OTpaXkaTb B  YacTH:
[EHHOCTH HAyYHOTO TIO3HAHUS:
-C()OPMHUPOBAHHOCTh
MUPOBO33PECHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ u o01IecTBeHHON
MPaKTUKH, OCHOBAHHOTO

Ha Jasnore KYIBTYD,
CHOCOOCTBYIOILIETO  OCO3HaHHIO
CBOET'0 MeCTa B MOJHUKYJIBTYPHOM
MUpE;
MeranpeaMeTHbIe
JOJKHBI OTPaXKaTh:
OgnajcHne YHHBEPCAJIbHBIMU
y‘Ie6HLIMI/I IIO3HaBaTCIbHBIMU
IECUCTBUSIMHU:

B) pabota ¢ nH(popManuei:

- BNAJICTh HABBIKAMHU TMOTYYCHUS
WHPOpPMAllUK U3  HCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSTEIHHO
OCYILECTBIATh TOWCK, aHau3,
CUCTEMaTH3aLUI0 u
HMHTEPIIPETALINIO HHPOpMaIH
pa3IMYHBIX BUJOB u  (opMm
MpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX
¢dopmarax ¢ y4eToM Ha3HAUCHHSI

pe3yabTaThl

HHpOpMAIUH " TeNIEBOU
ayIUTOPHH, BBIOUpast
ONTUMATTBHYIO hopmy
MpeCTaBICHUS

Y BU3yallu3alluy;

- OIICHMBAaTh  JOCTOBEPHOCTD,

JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €C

COOTBETCTBHE  TPABOBBIM U
MOpPaTbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BaTh cpencTBa
WHPOPMAITUOHHBIX u
KOMMyHI/IKaHI/IOHHI)IX TCXHOHOI‘I/Iﬁ
B peIHeHI/II/I KOIHUTUBHBIX,
KOMMYHHKATHBHBIX 5
OpFaHI/ISaHI/IOHHLIX 3aaa4 C
coOroreHreM TpeOoBaHMIA
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,

pecypcocOepexeHus, TPaBOBBIX U
TUYECKHUX HOPM, HOPM
MH(POPMAaLIMOHHON 0€30M1aCHOCTH

-. Bnagenue wMeromamMu J0Ka3aTeNbCTB,
aNropuTMaMH pEIIeHusl 3aj7lad; yMEHHe
(hopMyITUPOBATH OIPEIEIEeHNUS, AKCHOMBI

U TEOpPEMBI, TMPHUMEHSATh HUX, IMPOBOJMTH

JTIOKA3aTeNIbHbIE PACCYyXIOCHHUSI B  XOHE
peIeHus 3a1a9;
- YMmeHue oOmnepupoBaTh MOHITHSIMU:

CTeNeHb YKcia, JiorapupM 4ucia; yMeHHe
BBIMOJTHATH BEIYUCIICHHE 3HAUCHUH

W mpeoOpa3oBaHUsl  BBIPAKCHHH €O
CTCTICHSIMH u norapuMamu,
npeoOpa3oBaHus  IPOOHO-PAIMOHATBHBIX
BBIPaYKEHUI;

- VYMeHHEe OmepupoBaThb MOHATHIMU:
pauroHajIbHbIE, HppaIMOHaIbHEIC,
MoKa3aTeNnbHbIC, CTCTICHHEBIE,
Jorapu@MuUIecKue, TPUTOHOMETPUIECKUE
YpaBHEHUS ¥ HEPABCHCTBA, X CUCTEMBI,

- VYMeHHe OmepupoBaTh MOHATHIMU:
GyHKIHS, HeMpepbIBHAS byHKIIH,
MIPOU3BOIHAS, nepBooOpa3Hasi,
OTpeIeIICHHBIH HHTETpa; YMEHHE
HaXOJIUTh MPOU3BOJIHBIE 3JICMEHTAPHBIX
(GyHKIIMIA, UCIIOJIB3YS CTIpaBOYHEIE
MaTepHajbl; HCCIe0BaTh B MPOCTEHIINX
cnydasx (YHKIMM HAa MOHOTOHHOCTD,
HaXOIWUTh HAUOOJIBIIIVE

W HauMEHbINME 3HA4YCHUS  (QYHKIIMIA;
CTpoUTh  IpadUKM  MHOTOWIEHOB  C
HCIIOJIb30BaHNEM amnmapara
MaTEeMaTU4YeCcKOro aHaju3a; I[PUMEHSATh

MMPOU3BOJHYIO ITPH PCHICHUHU 3a/1a4

Ha JABHKCHHC, peuiatb MIPAKTHUKO-
OpPUCHTUPOBAHHBIC 3a/1a4n

Ha HauOOJIBIINE U HAMMEHLIIINE 3HA4YCHU,

Ha HAaxXOXJAEHUE IIyTH, CKOPOCTH W
YCKOPEHHUS;

- VYMeHHe OmepupoBaTh MOHATHIMU:
pauvoHaibHas (yHKUMS, MOKa3aTelbHas
GyHKIHS, CTeTIeHHAas GbyHKIHA,
norapuMudecKas byHKIIHS,
TPUTOHOMETPUYECKUE QYHKIMH, 00paTHbBIC
(GyHKUMH; YMEHHE CTpOUTh Tpaduru
W3yYeHHBIX  (QYHKIUH,  HCIOIB30BaTh

rpadukn TPU W3YYEHHH TMPOIECCOB U
3aBHCHMOCTEW, IpPU pEHICHHH 3aJad U3
JIPYTHX Yy4eOHBIX TMPEAMETOB M 3a7ad U3
peaIbHOM KHU3HM; BBIpaXXaTb (GopMyIamu
3aBHCHMOCTH MEX]Ty BETUUNHAMU;

- VYMeHHWe pemarb TEKCTOBBIE 3ajauu
Pa3HBIX THUIIOB (B TOM YHCJIC Ha IMPOUCHTEI,
JOMM W 4YacTH, Ha JBIXKEHHE, padoTy,
CTOMMOCTh TOBapOB U YCIYI, HAJIOTH,
3a]aud U3 OOJIACTH YIPABJICHUS JTHYHBIMH
U CceMeHHBIMH (PMHAHCAMH); COCTaBIATH
BEIPXCHHUSI, YPABHCHUS, HEPABCHCTBA U UX
CHUCTEMBI TI0 YCIIOBHIO 33/1a4H, UCCIICIOBATh
MONYYeHHOE pelIeHHe W  OICHUBATh




MPaBIONOJ00HOCTh PE3YJILTATOB;

- YMeHue oOmnepupoBaTh MOHATHSIMHU:
cpemHee  apudMeTHUECKOe,  MeauaHa,
HauOoJblllee W HaWMEHbIIEe 3HAYCHUS,
pasMax, TUCTIepCHS, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeHHe
W3BJIEKATB, HHTEPIPETUPOBATD
WHPOpMALHIO, MPeCTABICHHYIO B
TabnMIaXx, Ha [OUarpaMmax, TIpadukax,
OTPaKAOIILYIO CBOICTBa peaTbHBIX
MPOIECCOB M SIBJICHUH; TNPEACTABIATDH
nHQOpPMAITMIO ¢ TIOMOIIBIO TaOJUIl M
IuarpamMM; HCCIIEZIOBaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHCIIC

C MpUMEHEHUEeM TpaduyecKux METOIOB M
AJIEKTPOHHBIX CPEICTB;

- VYMeHHe OmepupoBaTh MOHATHIMU:
CITy4aiHBIN OMBIT

W CcllydailHoe COOBITHE, BEPOATHOCTH
CIIy9aifHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTh c WCIIOJIb30BaHUEM
rpaduyecKux METO/IOB; MIPUMEHATH
(GOpMyNBI  CIIOKEHHUST W YMHOXKEHUS
BEPOSITHOCTEH, KOMOHMHATOpHBIE (DaKThI H
(hopMyIBI IPH PELICHUU 3a/1a4; OILICHUBATh
BEPOATHOCTH pearbHBIX COOBITHIA;
3HAKOMCTBO

CO CIy4YaillHBIMH BEJIMYMHAMHU; yMEHHE
MIPUBOJUTHh MPUMEPHI IIPOSBICHUS 3aKOHA
OOJBIINX YKCEI B IIPUPOTHBIX

1 OOIIECTBEHHBIX SIBICHUSIX;

- YMeHune oneprupoBaTh MOHATHUSAMU: TOUKA,

npsAMasi, IUIOCKOCTb, MPOCTPAHCTBO,
NBYTPaHHBI  Yroji,  CKpelIWBaIoLIHecs
MpsIMBIE, MapajuIeIbHOCTh u

MEPIICHINKYISIPHOCTH MPSMBIX
W TUIOCKOCTEH, Yyroil MeXAy HpPSIMBIMH,
YIOJI MEXY IIPSIMOU

1 TUIOCKOCTBIO, YTOJl MEXY TUIOCKOCTSIMH,
paccTosHUE OT TOYKH

JI0  TUIOCKOCTH,  pAacCTOSHHE  MEXIy
MPSIMBIMH, paccrosiHue MEXTy
IUIOCKOCTSIMM; YMEHHME HCIIONb30BaTh MpPH
peleHny 3amad  u3ydeHHbIe (aKTBl |
TEOPEMBI [JTAHUMETPUH; yMEHUe
OIICHUBATH pa3Mepsl 00BEKTOB
OKpPYKAroILEro MUpa;

- YMeHHe OmnepupoBaTb MOHATHAMHU:
MHOTOIPaHHUK, CEYCHHE MHOTOTPAaHHUKA,
Ky0, nmapajuienenumnes, Ipu3Ma, mupaMmuia,
durypa ©  TOBEPXHOCTh  BpAICHHUS,
OWINHADP, KOHyC, mmap, cdepa, cedeHus

¢burypst BpallleHus, TJIOCKOCTb,
Kacaromasicsi cepbl, TWIMHApPA, KOHYcCa,
TI0MIab MTOBEPXHOCTH MTHUPAMHUIBL,

NpU3MBI, KOHyCa, UWIMHIPA, IUIOMAb
cheprl, 0o0beM Ky0a, MNPSIMOYTOIBHOTO
napajulelieIinea, MUPAMUAbBL, TIPHU3MBI,




HWIMHApPA, KOHycCa,  IIapa;
n300paxaTh MHOTOTPAHHUKH

W TIOBEPXHOCTH BPAICHUS, UX CEYCHHUS OT
pyKH, c MTOMOIIIBIO YEePTEIKHBIX
WHCTPYMEHTOB M DIICKTPOHHBIX CPEJCTB;
YMEHHE paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE, YMEHHE  PAaclO3HaBaTh
MPaBWILHBIC MHOTOTPAHHUKY;
- YMeHue OIepupoBaTh
JIBIDKEHUE

B NPOCTPAaHCTBE, MOJOOHBIE (UTYpBI B
MPOCTPAHCTBE; HCIOJIB30BATh OTHOIICHUE
IJIOMmaneii ToBepXHOCTE W 00BEMOB
MOOOHKIX (GUTYp TIPU PELICHUH 33]1aY;

-. YMeHHuE BBIUUCIATh TEOMETPUUSCKUC
BEJIMYWHBI (JTTMHA, yTOJI, IUIOMAAb, 00BEM,

yMEHHE

IIOHATHAMMU

ok MIOBEPXHOCTH), HCIIONB3YS
U3y4YeHHbIE (POPMYIIBI H METO/IBI;

- YMeHHWe OonepupoBaTbh NOHATHSIMHU:
NpsIMOYTOJIbHAsl ~ CHUCTEMa  KOOpJWHAT,

KOOpPJMHATHl TOYKH, BEKTOpP, KOOPAWHATHI
BEKTOPA, CKAJSIPHOE INPOU3BENCHHUE, YTOJ
MEXNy BEKTOpaMH, CyMMa BEKTOpPOB,
MpOM3BEJEHNE  BEKTOpa Ha  4YUCIO;
HaXOJUTh C IOMOIIbIO U3yYEHHBIX (HOpMYIT
KOOpJUHATHI CepeauHbI OTpE3Ka,
paccTosiHUue MEXIy IByMs TOUKaMH;

-, YMmeHwe  BBIOMpATh  TOJXOISAITAHN
W3YYEHHBIA METOJ

JUIsl  pelleHus  3ajayd,
MaTeMaTHYecKue (PaKThl

Y MaTeMAaTU4YECKUE MOJEIH B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HMCKYCCTBE;
yMeHHe TIPUBOJIUTH MpUMEpHI
MAaTE€MaTUYECKUX OTKPBITHH POCCUICKOHN U
MHPOBOM MaTeMaTUYECKON HAYKH1

pacrio3HaBaTb

OK 03. IInanupoBaTh

u p€ain30BbIBATH
coOCTBEeHHOE
npodeCcCHOHANTBEHOE

u JIMYHOCTHOC
pasBuTHE,
NpeANPHHAMATETBCKYIO
JIeSITeIILHOCTh

B  mnpodeccrnoHaTbHON
chepe, HCIONB30BATH
3HAHUS

o MpaBOBOM 51
(buHAHCOBOI
rPaMOTHOCTH B

Pa3INYHbIX XWU3HCHHBIX
CUTyalusax

JInunocTHBIE
JIOJIXKHBI OTPaXKaTh
B YACTH: JYXOBHO-HPABCTBCHHOT'O
BOCITUTAHUSI:

- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HaHMUA,
STUYECKOTO TTOBEACHHUS,

- CIIOCOOHOCTH OIICHUBATh
CUTYAIUIO u IPUHUMATH
OCO3HaHHBIC pelieHus,
OpUEHTHPYSICh Ha  MOpaJIbHO-
HPaBCTBEHHbBIC HOPMBI u
LIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKIAQJa B
IIOCTPOECHUE YCTOMUYHBOIO
Oynymuiero;

- OTBETCTBCHHOE OTHOIICHHE K
CBOHMM POJIUTEIISIM

u (WIM) OpyTHM YjeHaM CEMbH,
CO3JIaHMI0O CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATHS

pe3yabTaThl

-. Brnagenme wmeromamMum J0Ka3aTENbCTB,
ANrOPUTMAMH  PEUICHUSl 3a/1a4; YyMEHHUe
(bopMyIHupoOBaTh ONpe/IeIICHHs, aKCHOMBI

U TEOPEMBbl, NPUMEHATh HX, NPOBOIUTH
JIOKa3aTelbHbIE  pacCyXJCHUs B  XOJC
peleHus 3aj1ay;

- YMeHHEe OmepupoBaTb MOHATHIMU:
¢byHKLMS, HEIpepbIBHASA ¢$byHKUWSA,
MIPOU3BOJIHAS, mepBooOpa3Hasi,
OTpe eI HHBIH MHTErpai; yMEHHE
HaxXOIUTh TPOW3BOJIHBIE 3JEMEHTApHBIX
GyHKIUH, UCTIONB3YS CTIpaBOYHbIC
MaTepHalbl; HCCIe0BaTh B MPOCTEHIINX
ciaydasx (QYHKIMM Ha MOHOTOHHOCTB,
HaXOIUTH HaNOOJIBIIINE

W HauMEHbINME 3HAYCHUS  (QYHKIIHIA;
CTpOUTh  TpadUKH  MHOTOWICHOB  C
WCTIOJIb30BaHHEM amnrmapara
MaTEMaTHYECKOTO  aHajiu3a; NPUMEHAThH
IIPOM3BOJHYIO IIPH PELLICHUH 3a/1a4

Ha  JBW)KEGHHE;,  pelarb  MPakTHKO-
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LIEHHOCTEH CEMENWHOM >KU3HH B

COOTBETCTBHHM C  TPaAUIUIMHU
Hapoa0B Poccuu;
MeranpenMeTHbIE  PE3YJIBTATHI
JTOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCATHHBIMHU

PEryISTUBHBIMU IEHCTBUAMHU:

a) CaMOOpTaHu3aIlus:

- CaMOCTOSITENILHO OCYIICCTBISATh
MO3HABATEIBHYIO  JIESTEIBHOCTD,
BBISIBJISITH MTPOOJICMBI, CTABUTh

n (QOopMyIHpPOBATh COOCTBEHHBIE
3aa4n

B o0pa3oBaTenbHOMN
JESTEIBHOCTH W JKU3HCHHBIX
CUTYaIIUsAX; CaMOCTOSITEITLHO
COCTaBJIATh  IUIAH  PEIICHUS
MPOOJIEMBI C YYETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH

Y TPEANIOYTEHUH; 1aBaTh OLIEHKY
HOBBIM CUTYaLlUsIM;
0) CaMOKOHTPOJIB:

WCTIOJIb30BaTh TPUEMBI
pedekcun JUTSI OIICHKH
CUTyallud, BBIOOpa  BEPHOTO
PpELICHHUS;

- YMCTb OLCHHUBATbL PHUCKU U
CBOEBPEMEHHO NPUHAMATH

PELICHUS IO UX CHHYKEHMUIO;
B) OMOIMOHAJILHBI HHTEIUICKT,

IPEeoIaralonn
c(hOpMHUPOBAHHOCTb!

BHYTpPEHHEU MOTHUBALH,
BKJIIOYAIOIIEH  CTpEMJIEHHE K

JNIOCTIKEHUIO TeJI W  YCIexXy,
OIITHMU3M, MHHUIIMATUBHOCTb,
YMEHHE JCHCTBOBATh, HCXOIS

M3 CBOMX BO3MOYKHOCTEI;

- SMIIATHH, BKJIFOYAIOIIEH
CHIOCOOHOCTD IMIOHHUMATh
SMOIIMOHAJILHOE COCTOSIHUE
JIPYTHX, YIUTHIBATh

ero pu OCYIIECTBICHIUH
KOMMYHHUKAIIFH, CIIOCOOHOCTh K
COYYBCTBHUIO U COMEPEKUBAHUIO;

- COLMaIbHBIX HAaBBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BEICTpaUBaTh OTHOIIIEHHSI  C
JIPYTHMH JIIOJbMH, 3a00THTBCA,
MIPOSIBJISITh UHTEPEC U pasperiaTh
KOH(IIUKTHI

OPUCHTUPOBAHHBIC 3a/1a4n
Ha HauOOIIBbIIFE U HAMMCHBIINE 3HA4YCHHUA,

Ha HaXxOXICHHWE IIyTH, CKOPOCTH |
YCKOPEHHUS;

- YMeHue ONepHpOBaThH  MOHATHAMH:
panuoHanmbHAs (QYHKOWS, ITOKa3aTesbHAs
¢byHKUMS, CTETIeHHas ¢byHKLMS,
norapugMudeckas ¢$yHKUUS,
TpUTOHOMETpUYecKre (YHKIHNH, OOpaTHbIE
(YHKIINHM, yYMEHHE CTPOUTHh TpaduKu
W3yYeHHBIX  (YHKUUH,  HCHONB30BaTh

rpaduKyd TpU HW3YyYCHUH IIPOLECCOB MU
3aBUCHUMOCTEH, IpU pELICHUM 3a1ad u3
Jpyrux y4deOHBIX TPEIMETOB U 3aJady W3
peanbHON KM3HHW; BBIpakaTb (OpMyJaMH
3aBUCHUMOCTH MEKAY BETMUNHAMUY;

- YMeHuwe pemaTb TEKCTOBBIE 3aJa4yd
pasHbIX THIIOB (B TOM YHUCIE Ha MPOICHTHI,
JOMM W 4YacTH, Ha [ABWXEHUE, padoTy,
CTOMMOCTb TOBAapOB M YCIYI, HAaJIOTH,
3aJaud U3 OOJIACTH YNpPAaBJICHUS JTHYHBIMH
U ceMeHWHBIMH (PHMHAHCAMH); COCTaBIATH
BBIPQ)KEHUS, YPAaBHEHNS, HEPABCHCTBA U UX
CHUCTEMBI TI0 YCIIOBHIO 33/1a4H, UCCIIEIOBATh
MOJMYYeHHOE  pelIeHHe W  OICHUBAThH
MPaBIONOJ00HOCTD PE3YJILTATOB,;

- VYMeHHe OmepupoBaTh MOHATHIMU:
cpenHee  apudMeTHUECKoe,  MeHMaHa,
HauOoJblllee W HAUMEHbIIEE 3HAYCHUS,
pasmax, aucnepeus, CTaHJapTHOE
OTKJIOHEHHE YHWCIIOBOrO Habopa; ymeHue
W3BJIEKATB, HHTEPIPETUPOBATD
nHpOPMALHIO, MPECTABICHHYIO B
TabNMIax, Ha JUarpammax, rpadukax,
OTpakarollyIo CBOICTBa pealbHbIX
NPOLECCOB W SBJICHUH; INPEACTABIATH
WHPOPMAITUIO C TOMOIIBI0 TaOIMUI] H
JUarpaMM; HCCIe0BaTh CTaTHCTUYECKUE
JaHHble, B TOM YHCJIE€ C IPUMEHEHUEM
rpadMuecKMX METOAOB U 3JIEKTPOHHBIX
CPEICTB;

- VYMeHHe OmepupoBaTh IOHATHIMU:
CIIy4allHBI OMBIT M ciydailHoe coObITHE,
BEPOATHOCTH CITy4aitHOTO COOBITHS;
YMEHHE  BBIYHCIATH  BEPOSTHOCTH  C
WCTIOJIb30BaHUEM TpaUUecKuX METOJIOB;
OPUMEHATH  (OPMYJBI  CIOXKEHHS |
YMHOXXEHHUS BEPOSITHOCTEH,
KOMOUHaTOpHBIE (GaKkThl U (HOPMYIBI TPH
pelieHnr 3ajiady; OLEHHBATh BEPOSITHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO

CO CIy4YallHbIMH BEJIMYMHAMHU; yMEHHE
NPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIMX YKCEN B IPUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

- YMeHue  BBIOMpaTh  MOIXOJSIIUN
W3YYCHHBIA METO]]
JUIsL  pEIIeHHs  3aJadd, Ppaclo3HaBaTh
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MaTeMaTHYecKue (aKThl

Y MaTeMaTU9YeCKHe MOJIETH B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBIIEHUSX, B WCKYCCTBE;
yMEHUE MIPUBOJUTH MIpUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKON U
MHPOBOM MaTEMAaTUYECKON HAYKH

OK 04. DddexruBHO
B3aUMOJCHCTBOBATh

u paboTtathb B
KOJIJICKTHBE

1 KOMaHC

JImaHOCTHEIC PE3YyIbTAThL
JOJDKHBI OTpaXXaThb
B YacCTHU: NICHHOCTU HAYYHOI'O

MIO3HAHUS: OCO3HAHHE LEHHOCTHU
HAY4YHOH JeSITeNBbHOCTH,
TOTOBHOCTh OCYILIECTBIIATD
IIPOEKTHYIO u
UCCIIEI0BATENBCKYIO
JEeSTEeIbHOCTh MHIAUBHIYAIBHO W
B TpyIIIE
MeranpenMeTHbIe
JIOJDKHBI OTPaXkKaTh:
OBnagenue YHHMBEPCaJIbHBIMU
KOMMYHHKAaTUBHBIMHU
IEUCTBUSIMHU:

0) COBMECTHAs ACATEIBHOCTD:

- TOHUMAaTh H HCIOJIB30BATh
MpEeUMYyLIECTBA KOMAaHJHOHW U
WHIWBUIYaTbHON paboThl;

- NPUHUMATh LETH COBMECTHOMN
JeSITeIbHOCTH, OPraHU30BbIBATh U
KOOPJMHHUPOBATH JICHCTBHUS TIO €€
JOCTIDKEHHIO: COCTAaBJIATh IUIAH
JNIEUCTBUM, paclpenciiarb poiau ¢
YY4E€TOM MHEHHH  YYaCTHHUKOB
o0cyx1aTh pe3yabTaThI
COBMECTHOI paboTHI;

Ognanenue YHUBEPCAIbHBIMU
PEryISTUBHBIMHU JIEHCTBUSIMU:

r) TpuHATHE ce0s U Jpyrux
JIIOJIEN:

pe3yabTaThl

- TpUHAMATH  MOTUBBl U
apryMEHThbl JAPYTHUX JIOJAEH IIpu
aHaJIn3e pe3yJIbTaToB
JIEATEIIbHOCTH;

- IPU3HABAThH CBOE MPaBO H IIPABO
JIPYTHX JIIOJIeH

Ha OIIUOKH;
- pa3BUBaTh CITOCOOHOCTH
MOHUMAaTh MHpP C  TO3UIUU

JIPYrOro 4ejaoBeKa

- YMeHHe OmepupoBaTh IOHATHIMU!
cpenHee  apuMeTHUECKoe,  MEIHaHa,
HauOoJblllee W HaUMEHbIIEE 3HAYEHUS,
pasmax, Jucrepeus, CTaHJApTHOE
OTKJIOHEHHE YHWCIIOBOrO Habopa; yMmeHue
W3BJIEKATh, HMHTEPIPETUPOBATH
UH(pOpMALHIO, [IPECTABICHHYIO B
Tabnumax, Ha JUarpammax, rpadukax,
OTPaKAIOILYIO CBOICTBa peaybHBIX
NPOLIECCOB W SBJICHUH; NPEACTABIATH
WHPOPMAITUIO C TOMOIIBI0 TaOMUI] W
JuarpamMM; HCCII€ZIOBaTh CTaTHUCTUYECKHE
JaHHble, B TOM YHCJIE€ C IPUMEHEHUEM
rpadMuecKNX METOAOB U 3JIEKTPOHHBIX
CPEICTB;

- YMeHue omnepupoBaTh MOHATHAMHU:
CIIyYaliHBI OTBIT W CIy4YailHOE COOBITHE,
BEPOATHOCTD CITy4aifHOTO COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSITHOCTh  C
UCTIOJIb30BaHUEM TI'paQUUecKuX METOJOB;
OPUMEHATE  (OpMyYJBI  CIOXKEHHS |
YMHOXXEHHUS BEPOSITHOCTEH,
KOMOHMHATOpHBIE (DAaKTBI ¥ (QOPMYIBI TPH
pelIeHny 3aad; OLEHHBATh BEPOSITHOCTH
peambHBIX  COOBITHI; 3HAKOMCTBO  CO
CITy4aliHBIMH BEJTMYHNHAMY; yMeHHe
NPUBOIUTH MPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOIHBIX

1 OOIIECTBEHHBIX SIBICHUSIX;

- YMeHne BEIOMpATH HOIXOISIIAI
W3yYCHHBIH METOA Ul pelieHHs 3aaauu,
pacro3HaBaTh MaTeMaTuieckue QakThl

Y MaTeMaTU4ecKre MOJIETH B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yMeHHe MIPUBOIUTH MIPUMEPHI
MaTE€MaTUYECKUX OTKPBITHHA POCCUHCKON U
MHPOBOM MaTeMaTHYECKON HAyKH
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2.CTPYKTYPA U COAEPKAHUE YYEFHOU JUCITATLIAHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOM padoThI

Buj yueOHoii padoThI

O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHO# JUCHUATITIMHBI 232
B T.4. O0s13aTe/IbHAsI Ay IUTOPHAsI YueOHAasi Harpy3ka (Bcero) 208
BT. 4.:

TeopeTu4ecKoe o0ydyeHue 208
NPaKTUICCKUE 3aHATHS -
CamocTosrenbHas padora

IIpome:xxyTouHasi aTTecTanus IKk3aMeH 2,3 ceMmecTp 24
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2.2 TemaTn4yeckui IJIAH U COJAepKaAHNE YUeOHON TUCUMIIMHBI.

HaunMeHnoBaHue pa3jeiios u Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO OPHEHTHPOBAHHOE), O0bem dopmupyeMble
TeM JadopaTopHble U NPAKTHYECKUE 3aHATHS, IPUKJIAIHON MOAYJIb (IPH HAJMYMH) 4acoB KOMIIeTEHIIUN
1 2 3 4
OcHOBHOe cofep:KaHue
Pasnea 1. IloBTOpeHHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 12
Tema 1.1. Coaeprxanue yueOHOro MaTepuaJia 2
Iens 1 3a7aun MaTEMATHKA Llenp u 3amaud MaTeMaTHKH NPH OCBOCHHM CIHEIMANbHOCTH. ba3oBble 3HAaHMS W yMEHHUS IIO
IpH OCBOEHUH | MaTeMaTHKEe B NPO(ECCHOHATBLHON M B IOBCEIHEBHOM HESTEIbHOCTH. MHOXECTBO, ONEpaulud Haj
cnenuansHoCcTH. MHOXKecTBa M | MHOKecTBamH. Jlnarpammel Ditiepa—BenHna. Mcnons3oBaHue T€OpETHKO-MHOKECTBEHHOTO amapara
JIOTHKA JUIS OIIMICAaHUsl PeabHBIX MPOLIECCOB U SBICHUI B MPO(pECCHOHATBHON AEATEIbHOCTH, IIPH PEIICHUH
3a/1a4 U3 Ipyrux auciuminH. OnpeneneHne, TeopeMa, CIEACTBHE, T0Ka3aTeNbCTBO
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 2
Ywuciia 1 BEIYUCICHUS Harypaneuble u uenpie uucna. [Ipu3Haku OeIMMOCTH LENbIX uyucend. PanuoHanbHblE 4YuUCHA.
OOBIKHOBEHHBIE U JIECATHYHBIE JpOOW, TPOICHTHI, OECKOHEYHBIE TEPUOTUIECKHE IpOOH.
ApudmeTrnueckue onepauuy ¢ paoOHAIBHBIMH YHCIaMHU, IPE0OPa30BaHUs YMCIOBBIX BBIPAKECHUH.
[eiicTBuTenbHble Yncia. PanronandbHble W MppaldoOHABHBIE Yucia. Apu(MeTHYecKie omepalnuy ¢ OK 01
JNEeHCTBUTENbHBIMU 4YnciIaMu. [lpuGnmkE€HHbIE BBIYMCICHUS, IpaBHJa OKPYIJIEHHA, NPUKHIKA WU OK 02’
OILICHKA Pe3yJIbTaTa BEIYMCICHUN OK 0 3’
Tema 1.3 Conep:xanue yueOHOro MaTepuaJia 2 OK 0 4’
ToxnecTBa u TOXIECTBEHHBIE | ToXkIIeCTBa M TOXIECTBEHHBIE MpeoOpa3oBaHuUs. YpaBHEHHE, KOPEHb ypaBHEeHHWs. HepaBeHCTBO,
npeoOpa3oBaHus. YPaBHEHUS | pelleHue HepaBeHCTBAa. MeTo HHTEpBAIOB. PelieHne 1esbIX 1 APOOHO-paIl[MOHATBHBIX YPABHEHHH 1
Y HEPAaBEHCTBA HepaBeHCTB. [IpiMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTEMaTHYECKUX 3aJa4 M 3aJa4d 13
pa3iauyHBIX o0JacTel Hayku M peasbHOM Ku3HH. CHCTEMBI M COBOKYIHOCTH paIlOHATBbHBIX
ypaBHEeHUN u HepaBeHCTB. CHCTeMBl JIMHEHHBIX ypaBHEHUH. PemieHue mNpuKIagHBIX 3amad C
MTOMOIIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUHN
Tema 1.4. IIpodeccnoHaJbLHO OPEHTHPOBAHHOE CO/lePKaHNE (COAePKAHNE MPUKJIIATHOTO MOTYJIs1) 2
IIponieHTHBIE BEIYMCIEHUS [Ipumenenne apoOell W TPOIEHTOB JJisi PENICHUS] MPUKIAIHBIX 3a7ad M3 pPa3IH4yHbIX OTpaciei
B IPO()ECCHOHAIBHBIX 33/1a4aX | 3HAHWH U peabHON KU3HU. [IpHOIMKEHHBIC BEIYUCIICHNUS, IPABHIA OKPYTJICHUS, TIPUKHIKA U OIIEHKA
pe3ynbTaTa BbIUMCIEHHHA. PasHble crocoObl BeIMHMCIEHUS! NPOLEHTOB. [IponeHTHBIE BBIYHUCICHUS B
npodeccHoHaNBHBIX 3aauax. [I[puMeHeHne ypaBHEHHI 1 HEPAaBEHCTB K PELICHUIO MaTeMaTHUYECKUX
3a/1a4 ¥ 337249 U3 Pa3IMYHBIX 00JacTel HAYKH W peabHOM KU3HU
Tema 1.5. Conep:xanue yueOHOro MaTepuaJa 2
IlocnenoBarenbHOCTH ITocnenoBarensHOCTH, CHocoObl 3aJlaHus MOCJIEAOBATENBHOCTEN. MOHOTOHHBIE
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U TIpOorpeccuu

MOCIIEIOBATEIILHOCTA. ApU(PMETHUYCSCKAs U TE€OMETPUIECKasl MPOrpeccuu. becCkoHeYHO yObIBaroImas
reomerprudeckasi mporpeccus. CymMMa OecKOHEYHO yOBIBaromed T'eOMETPHYECKOW IPOTPECCHM.
dopmMyna CIOXKHBIX MPOIEHTOB. cCrmoNb30BaHWE MPOTPECCHU JUIS PEIICHUS PealbHBIX 3a/1ad
MIPHUKJIATHOTO XapaKTepa

Tema 1.6. Coaepsxanue yueOHOro MaTepuaJia 2

OyHKIUA 1 rpaduKn OyHKIHA, criocoOs! 3ananust QyHknuu. ['paduk yHkiun. BzanmHo obpaTtHble ¢yHKIIH. O6MacTh
oTpeJiesieHHsI 1 MHOXKECTBO 3HaueHud ¢yHkuun. Hymm ¢ynkuuu. [IpomMexxyTkd 3HAKOTIOCTOSIHCTBA.
YérHble 1 HeUETHBIC HYHKIUH

Paznen 2. Crenenn u kopuu. CteneHHas, noka3arejbHas u jorapupmuueckass GQyHKUMU 44

Tema 2.1. Coaeprxanue yueOHOro MaTepuaJia 4

Apudmernueckuil KOpeHb n— | ApupMETHYECKUI KOPEHb HATypajbHOW creneHu. JIeHCTBUS ¢ apU(pMETHYECKUMHU KOPHIMH N—OM

0i1 CTENEHH. CTEICHU.

Tema 2.2 Cojep:xkaHue y4eOHOro MaTepuasa 2

Crenenu. CrangaprHas ¢opma | Cremenb ¢ 1mensiM  mokaszateneMm. CranmapTHas (opMa 3amiucd  JICHCTBHUTENBHOTO — YHCIA.

3alyCcH JeUCTBUTEILHOTO Hcnonp3oBaHue moaxoasiieii GopMbl 3alMCH ACHCTBUTEIIBHBIX YUCEN JJI PEIICHUS MPAKTUYCCKUX

qucIa 3amad W mpencTaBieHus NaHHBIX. CTeneHb ¢ palMoOHANBHBIM Toka3aTeneMm. CBOWCTBa CTEIEHH.
IIpeobpazoBanme BRIpaXEHH, COJEPKAINUX CTENCHH C PallMOHATHHBIM MOKa3aTeleM

Tema 2.3. Conep:xanue yueOHOro MaTrepuaJa 2

Crenennas QyHKIMs CreneHHas QYHKIUS ¢ HaTypalbHBIM U IENbIM IokazareneM. E€ cBoiictBa u rpaduk. CBoiicTBa n
rpaduK KOpHs n-oil cTereHn

Tema 2.4. HppaunonaneHsle | ConepikaHue yueOHOT0 MaTepHuaJia 6

YpaBHEHMS U HEPABEHCTBA PemeHne nppallnOHaJIBHBIX YPABHEHUI U HEPABEHCTB

Tema 2.5. IlokazatensHble | Comep:kaHue yueGHOT0 MaTepHaJia 6

ypaBHEHUS ¥ HEPABEHCTBA Iloxa3aTenbHbIe ypaBHEHUS U HEPABEHCTBA

Tewma 2.6. Conep:xanue yueOHOro MaTepHuaJia 6

Jlorapudm uncia. CBolicTsa Jlorapudm umcna. [ecsatuunble W HarypanbHble Jorapudmel. [IpeoOpasoBaHue BBIpaKEHUIA,

norapu@moB COJIepKAIHX JIOTApUPMBI

Tema 2.7. Iloka3aTenpHas Conep:xanue yueOHOro MaTepuaJa 8

u norapupmudeckas Gynkuny, | [TokasarenbHass ¥ Jorapumuueckas (QyHKIHH, WX cBoiictBa u rpaduku. Jlorapudmudeckue

ypaBHEHUS, HEPABEHCTBA YpaBHEHUS M HEPAaBEHCTBA

Tewma 2.8. IIpodeccnoHaJbLHO OPMEHTHPOBAHHOE CO/iep:KaHMe (coAepKaHNe MPUKJIATHOT0 MOAYJIs1) 4

Jlorapudmel B ipupoie
Y TEXHUKE

[Mpumenenue norapudma. Mcropus pasputus MaTeMaTHkH. Jlorapupmudeckas cnpaib B MPUPOJIE.
Ee maremarnueckue coiictBa. Mcnons3oBanue rpadukoB GYHKIUHA U1 HCCIIEAOBAHUS IPOLIECCOB U
3aBHCHUMOCTEH, KOTOpPBIE BOSHUKAIOT MPH PELICHUH 3a/1a4 U3 Pa3IMYHbIX 001acTell HAyKu U peabHOM
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JKHU3HHU

Tema 2.10. Coaepsxanue y4eOHOro MaTepuaJia 2
IIpuMeHeHrEe ypaBHEHHUI, Ucnonp3oBanue rpadhkoB QyHKIWNA OJIs pelIeHUs] YpaBHEHWH W JIWHEHHBIX cucteM. lIpumeHenne
UCTEM U HEPABEHCTB YpaBHEHUH, CHCTEM W HEPABEHCTB K PEHICHHIO MAaTEMaTHYECKHX 3a1ad M 3a1ad M3 Pa3IndHBIX
K pELICHUIO 3a]a4 o0nacTeil HAYKU U pealbHOM KU3HU
KonTpoabHas padora no pazzgeny 2
Tewma 2.10.DmemeHTHI Cojaepsxanue yueOHOro MaTepuaJia 4
KOMOHMHATOPUKN Komb6unraroproe mpasuino ymaOxkeHus. [lepectaHoBku n dakropuan. Yucio codeTaHmii.
Tpeyronpuuk [lackans. @opmyna 6unoma Herotona
Pa3nen 3 [lpsiMble M IJIOCKOCTH B MpocTpaHcTBe. KoopauHaThl H BEeKTOPHI B IPOCTPAHCTBE 30
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 4
IloBropenne  munanumerpuu. | OcHOBHBIE (GUTYpHI, GAKTBI U TeOpeMbl IUITaHUMETpHu. OCHOBHBIE TOHATHA cTepeoMeTpuu. Touka,
OcHoBHbIE NOHATHA | TIpsiMasi, TUIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPHU:
CTEPEOMETPHH AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX
Tema 3.2. Copep:xanue yue0HOro MaTepuaJia 6
[IpsiMbIe U ITOCKOCTH B3aumHoe pacnonokeHHe NpSAMBIX B IMPOCTPAHCTBE: IEPECEKAIOINNECS, MapajIebHBIE H
B IIPOCTPAHCTBE. | CKpeluuBaromuecss mnpsamele. [lapauienbHOCT MPSAMBIX W IJIOCKOCTEM B NPOCTpaHCTBE:
[TapannensHOCTB IPSAMBIX, | apajuleibHbIe MPSIMBIE B IPOCTPAHCTBE, MAPAJUIETLHOCTh TPEX MPSAMBIX, HapajIeIbHOCTh IPAMOM U
psIMOMN u IUIOCKOCTH, | TUIOCKOCTH. YTIBI C COHANpaBICHHBIMH CTOPOHAMH, YrOol MEXAy HpPSIMBIMH B IPOCTPAHCTBE.
IJIOCKOCTEN ITapajuienbHOCTh IUIOCKOCTEH: MapajulesIbHbIE IIJIOCKOCTH, CBOMCTBA NAPAJUIENBHBIX IIOCKOCTEH.
[Mpocrefilme npocTpaHCTBEHHbIE (GUTYpHl Ha TUIOCKOCTH: TETpa’ap, KyO, mapajuieNenuIies,
MTOCTPOEHUE CEUEHUI
Tewma 3.3. Conep:xanue yueOHOro MaTepuaJia 4
[lepnieHauKyIIpHOCTH [eprieHAUKYASAPHOCTH MPSIMOM U MIIOCKOCTH: MEPIIEHANKYJIISIPHbIE IPSIMbIE B IPOCTPAHCTBE, MPSMbIE
MIPSIMBIX napajuleJbHble M TEePHeHIUKYISIpHBIE K TJIOCKOCTH, MPH3HAK MNEPIEeHANKYISIPHOCTH MpPSIMONH U
Y TUIOCKOCTEN TUIOCKOCTH, TEOPEMA O NMPSIMON EPIEHAUKYIISIPHOM MIIOCKOCTH
Tema 3.4. Conep:xanue yueOHOro MaTepuaJia 4
VIIIbI MEXY TPSIMBIMH Vriel B IpOCTPAHCTBE: YroJI MEXAY NPSAMON M IUIOCKOCTBIO, ABYI'PAaHHBIA yTroOJI, JIMHEHHBIA yroi
A TUTOCKOCTAMM JIByTpaHHOTro yria. [lepnenauKymnsp U HaKJIOHHbIE: paCCTOSHUE OT TOUKH JI0 IUNIOCKOCTH, PAaCCTOsTHUE
OT TIPSIMOM JI0 IIJIOCKOCTH, MPOEKIHs (HUIYphl HA IIOCKOCTh. [leprneHauKyIspHOCTh TUIOCKOCTEH:
MIPU3HAK NEPIEHINKYISIPHOCTH ABYX IIocKocTel. Teopema o Tpéx nepneHanuKysipax
Tema 3.5. Coaepxanue y4e0HOro MaTepuaJia 4

KoopanHatsl 1 BEKTOPHI
B IPOCTPAHCTBE

BCKTop Ha IUIOCKOCTH U B ITPOCTPAaHCTBE. CroXeHne U BLIYUTAHHE BCKTOPOB. YMHOXEHUE BEKTOpa
Ha yucino. Pa3znoxeHne BeKTOpa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio mapasnienenumnena.
Pemienne 3apgay, CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JAeUcTBUl ¢ Bektopamu. [IpsMoyronbHas
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cucTteMa KoopAuHAT B mpocTpaHncTBe. KoopaunaTtsl BekTopa. IlpocTeiimue 3amaun B KOOpAUHATAX.
Yroa mexay Bekropamu. CKalsipHOE TIPOU3BEACHNE BEKTOPOB. BRIUUCIIEHNE YTIIOB MEXTY MPSMBIMU
1 TIOCKOCTAMHU. KoOpImHATHO-BEKTOPHBIN METOJ ITPH PEIISHIH TeOMETPHYECKUX 3a1a4

Tema 3.6. IIpodeccnoHaJbLHO OPMEHTHPOBAHHOE CO/IeP:KaAHME (CoepKaHNe MPHKJIATHOT0 MOAYJIsI) 6

[IpsiMble U mIIOCKOCTH PacnonoxeHue mpsMBIX U IUIOCKOCTEH B OKpY’KarolieM MHpe (MPHPOJE, UCKYCCTBE, apXUTEKTYpe,

B IIPAKTHYECKUX 3a1a4ax TeXHUKe). PenieHne npakTHKO-OpUEeHTHPOBAHHbIX 33134

Tewma 3.7. Conep:xaHue yueOHOT0 MaTepHaJa 2

Pemenue 3anau. [psmeie Pemenue 3amay Ha HaXOXKACHUE T€OMETPUUIECKUX BEJIMYMH C UCIOJIB30BAHUEM almapaTa BEKTOPHOM

U TUTIOCKOCTH, KOOPIUHATHI anreOpel

U BEKTOP

Paznen 4. OcHoBbl TpUroHoMeTpuu. TpuronomMerpuyeckue GyHKIUU 26

Tema 4.1. Cojep:xkaHue y4eOHOr0 MaTepuasa 6

OCHOBBI TPUTOHOMETPUHU CuHyc, KOCHHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC YHCIOBOTO
aprymenTa. TpHUTOHOMETPHYECKAas OKPYKHOCTb, OIpENeICHHEe TPUTOHOMETPHUYCCKUX (YHKIUHA
YHCIJIOBOTO aPryMEHTa

Tema 4.2. OcHoBHble | Conep:kaHne Y4e0HOT0 MaTepHajia 6

TPUTOHOMETPUYECKUE [IpeoOpazoBanue TPUTOHOMETPUIECKUX BhIpakeHUH. OCHOBHBIEC TPUTOHOMETPHYCCKUE (POPMYITBI

TOKAECTBA

Tema 4.3. Conep:xanue yueOHOro MaTepuaJia 4

Tpuronomerpuueckue Oynkuust. epuognueckue pynkuun. Tpuronomerpudeckne QyHKINH, UX CBOMCTBA U rpadHKH

(GyHKIMU, WX CBOWCTBA W

rpadukn

Tema 4.4. Conep:xanue yueOHOro MaTepuaJia 6

Tpuronomerpuyeckue Pemenne TpuroHoMeTpu4eckux ypapHeHuil. IIpuMepsl TPUrOHOMETPUYECKUX HEPABEHCTB

YPaBHEHHUS U HEPABEHCTBA

Tema 4.5. IIpodeccnonaJbLHO OPEHTHPOBAHHOE CO/IeP:KaHNE (COAePKAHNE MPUKJIIATHOTO MOTYJIs1) 2

HUcnonb3oBanue IIpoBeneHre MpaKTHYECKUX pacyeToB Mo ¢opMmysiaM TpuroHomeTpuu. lcmosib3oBaHue rpaduxoB

TPUTOHOMETPUHU (bYHKIUI 7151 MCCIIeIOBaHMUs MTPOIIECCOB U 3aBUCMMOCTEH, KOTOPhIE BOHUKAIOT MPH PELICHUH 3a7a4

B nipodeccroHanbHOH chepe U3 APYTUX Y9eOHBIX TUCIUILINH U PeaTbHON KU3HU

Tewma 4.6. Cogeprxanue yueOHOT0 MaTepuaJia 2

Pemenue 3ana4 | TpuroHomeTrpuueckue QyHKIUH, TOXKIECTBA U YPaBHEHHS

TPUTOHOMETPUU

Paznen 5. MHOrOrpaHHUKH M TeJia BpallleHUsl 30

Tema 5.1. Cogepxanue yueO0HOro MaTepuaJia 6

MHororpaHHuKH IlonsiTHE MHOTOTpPaHHUKA, OCHOBHBIE D3JEMEHTHl MHOTOTPAHHMKA, BBINYKJIBbIE M HEBBIMYKIbIC
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MHOTOTPaHHUKH; pa3BEPTKa MHOTrorpaHHuka. [Ipu3Mma: n-yronbHas mpus3Ma; FpPaHU U OCHOBaHUS
MIPHU3MBL; TIPsIMasi M HAKJIIOHHAS TPU3MBL, OOKOBAsI M TOJTHAS TOBEPXHOCTH pu3MEL. [lapamnenenunen,
MPSIMOYTONIFHBIA TapajulesienuIies] U ero cBoiictBa. [lupammma: n-yroipHas mrpamuia, TPaHH WU
OCHOBaHHUE MUPaMUIbl; OOKOBas W TOJIHAS [MOBEPXHOCTh MHPAMUJBI; MPaBWIbHAS U YCCUEHHAs
nupaMua. DJIEMEHTHI MPU3MbI U THUPAMUIBI. BBIYHCICHHE 3JIEMEHTOB MHOTOTPAHHUKOB: PEOpa,
JTMarOHAJH, YTIIBI

Conep:xaHue yueOHOT0 MaTepHaJa

IIpaBunbHBIE MHOTOIPDAaHHUKM: IIOHSATHE IIPABWIBHOIO MHOIOTPAaHHUKA; IpaBUiIbHAs IpU3Ma U
NpaBUIbHAS THpaMuJa; TpaBWIbHAs TpPEyrojbHas NHpaMHIa M TPaBHIbHBIA TeTpas’np; KyoO.
IIpencraBneHne 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTAdIp, MOAEKadAp M ukocadap u np. CedeHuns
npu3Mbl B mUpaMuabl. [lnomans O0KOBOH MOBEPXHOCTH W MOJIHOW MOBEPXHOCTH HPSMON MPU3MBL,
IUIOIIA/Ib OCHOBaHWA, Teopema O OOKOBOM IMOBEPXHOCTH MpsIMOM Mpu3Mbl. [lnomans OGokoBoi
MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHOM NMUPAaMHUBI, TEOPEMa O IUIOIAAN OOKOBOH MOBEPXHOCTH
yCeuEHHOU MUpaMuabl

Conep:xanue yueOHOro MaTrepuaJia

[unuHapuyeckas MOBEPXHOCTh, 00pa3yrollie HUIMHAPHYECKON TTOBEPXHOCTH, OCh IMIIMHAPHYECKON
noBepxHOCTH. Llumuaap: ocHOBaHUs U OOKOBAsi IOBEPXHOCTH, 00PA3yIOIas U OCh, IJIOMIAAb OOKOBOH
Y TIOJTHON TOoBepXHOCTH. KOHMYECKass MOBEPXHOCTh, 00pa3youe KOHHIECKOW MOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOH moBepxHocTH. KoHyC: ocHOBaHME M BepIIMHA, 00pa3yromas U 0ch, IIIOMIaIb
OOKOBOH M TOJIHOM IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yroIie 1 BHICOTa, OCHOBaHUS 1 OOKOBast
nosepxHocTh. Cdepa u 1map: HeHTp, paauyc, TUaMeTp, IJIOLIagb MOBEPXHOCTH cdeprl. B3aumuoe
pacrionoxxeHre cdepsl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, mwiomanb chepsl.
N3o6paskenne Ten BpaleHus Ha TNIOCKOCTH. Pa3BEépTka MuiInHApa U KOHyca

Tema 5.2.

IIpaBunbHBIE MHOTOTPAHHUKHY.
IInomans TMOBEPXHOCTU
MHOTOTPaHHUKOB

Tema 5.3.

Tena BpameHus

Tema 5.4.

O0BbeMbl u IO

IIOBEPXHOCTEN Tell

Coaepxanue y4e0HOro MaTepuaJia

ITonsite 06 06BEMe Tena B npoctpancTBe. OcHOBHBIE CBOWCTBa 00bEMOB Ten. Teopema 00 00BbEMe
NPSMOYTOJILHOTO Tapajuienenunena 1 CleAcTBUs U3 He€. o0beM mupaMuabl U npu3Mbl. OOBEM
mwiMHApa, koHyca. OObéM 1mrapa W miom@anb cdepbl. IlogoOHBIE Tena B MPOCTPAHCTBE.
CooTHOIIEHUs] MEXIY IUIOLIAIsIMH MOBEPXHOCTEH, 00b&éMaMu MomoOHbIX Tes. CeueHHs HUIMHIPA
(mapasutenbHO W IePIIeHANKYIISIPHO OCH), CEYEeHUS KOHYca (MapayielbHOe OCHOBAHHIO U MPOXOSIIce
Yyepe3 BEpIUHY), CeUeHUs mapa. MHOTOrpaHHUK, ONMMCAHHBIA OKOIIo cdepsl; cdepa, BIHcaHHAS B
MHOTOI'PaHHHUK WM B TEJIO BPALICHHUS

Tema 5.5.

JBr>xeHue B MPOCTPAHCTBE.
CeueHss W KOMOMHALMH
MPOCTPAaHCTBEHHBIX QUTYD

B IIpo(heCCHOHANBHBIX 3a7adax

IIpodeccnoHabHO OPHEHTHPOBAHHOE CO/IEPKAHUE (COAEeP:KAHNE NMPUKJIATHOTO MOTYJIs)

CuMMeTpHsT B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPAMOH, IUNIOCKOCTH. DJIEMEHTHI
CUMMETPUM B NHUpaMUax, NapajyiesIeNUIeNax, MPaBWIbHBIX MHOrorpaHHukax. CummeTrpus B
npUpojie, apXUTEKTYpe, TEXHUKE, B ObITY, B ipodeccun. Vcnonbp3oBaHue IBUKEHUH B TIPOCTPAHCTBE
npu pemeHud 3anad. [locTpoeHne cedyeHWi MHOTOTPaHHMKOB M TEJI BpallleHUs. MeTon ClenoB.
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KOM6I/IH3HI/IH TCJI BpalllcHUsA U MHOTOTI'PaHHUKOB. Hcnons3oBaHue KOM6HHaHHI>'I MHOT'OI'paHHUKOB U
TEJI Bpalll€HUA B IIPAKTUKO-OPUCHTUPOBAHHBIX 3agavdax

Tewma 5.6. Cojaepsxanue yueOHOr0 MaTepuaJia 2
Pemrenne 3a1a4. | Borancnenne BenmnuwH (AyMHA, yroil, O0BEM, IUIOMAAh ITOBEPXHOCTH) T€OMETPHUYECKHX QUTyp,
MHororpanHuKd M Tella | UCTIONB3Ysl HM3ydeHHble (opmyisl u MeToabl. llocTpoeHue cedeHHii MHOTOTPaHHHUKOB METOAOM
BpaLICHUS CJICZIOB, BHITIOJTHEHUE (BHIHOCHBIX) TNIOCKHUX YEPTEKEH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp: BUI
CBEpXy, COOKY, CHU3Y
Pasnen 6. [IpousBognasi u neppoodpasnasi GyHKIuu 44
Tema 6.1. Conep:xanue yueOHOro MaTrepuaJia 2
MOHOTOHHOCTB U 3KCTPEMYMEI | [TpOMEKyTKH MOHOTOHHOCTH (GYHKIWH. MakcMMyMbl W MHHAMYMBI (GyHKOuU. Haubonbimee wu
¢Gynkiuu. TOYKM 3KCTpeMyMa | HaMMEHbIIIee 3HaYeHHE (PYHKIIUH HA IPOMEKYTKE
Tema 6.2. Conep:xanue yueOHOro MarepuaJa 4
[Tonsitue HenpepsIBHOCTU | HenpepbiBHbIC (hyHKIMKM. METO MHTEPBAJIOB ISl PEILICHUS HCPABSHCTB
¢yHkuuu. Metoa uHTEpBAJIOB
Tema 6.3. Cojep:xkaHue y4eOHOro MaTepuasa 8
IIpoussonHast. [MpomsBognass ¢ynkumu. ['eomerpuyeckuii u Qusnyeckuid cMmbpicn mpousBoaHOU. [IpomsBomHBIE
I'eomeTrprueckuit U | o7eMeHTapHbIX QyHKIUH. DopMybl HAXOXKIECHHUS POU3BOJIHON CYMMBI, IPOU3BEACHUS U YaCTHOTO
¢dusnueckuit CMBICH | QyHKIUH
ITPOU3BOHON
Tema 6.4. MonoronHocTh | Comep:kaHue y4eGHOT0 MaTepHaJia 4
¢bynkiuu. Touku skctpemyma | [IpumeHeHHe POU3BOIHOM K UCCIIEI0BAHUIO (DYHKIMI HA MOHOTOHHOCTD M 9KCTPEMYMBI
Tema 6.5. Conep:xanue yueOHOro MaTepuaJa 6
HaubGonbmee n HauMeHnbliee | HaxoxaeHne HaWOONBIIEr0 W HAWMEHBIIETO 3HaveHHs (YHKIUM Ha OTpe3ke. I[lpuMmeHeHue
3HAYCHUS (PYHKIIUU MPOU3BOJIHON JIJIi HAXOXKJACHUS HAWIYUYILIEro PEUIeHUS B MPUKIAJAHBIX 3aJadax, JUisl ONpelesICHUs
CKOPOCTH ITpoliecca, 3aJaHHOr0 (OPMYJIOH WK TpaduKoM
Tema 6.6. Haxoxnenue | IlpodeccnoHATbHO OPHEHTHPOBAHHOE COep KaHue (colep:KaHue MPUKJIATHOTO MOTYJIfA) 6
ONTUMAIBHOIO pesynbrata ¢ | [lpukinagHele 3amadd, B TOM YHCIE COLHMAIBHO-3KOHOMHUYECKOTO M (PU3UYECKOrO XapakTepa, UX
TTOMOIIIBIO TIPOU3BOTHON pelleHre CPEeICTBAMH MaTeMaTHIeCKOro aHalln3a
Tema 6.7. Conep:xanue yueOHOro MaTepuaJa 6
[lepBooOpaznas QpyHKIMN ITepBoo6paznas. Tabnuia nepBooOpa3HBIX
Tema 6.8. Cogeprxanue yueO0HOro MaTepuaJia 6

IInomane KPUBOJIMHEITHOM
Tpaneuuu. @opmyna HeroToHa

WHTerpan, ero reoMerpuuecKkuii M (QU3MYECKHid CMbICA. Berumcnenwe wHTerpasia mo Qopmyie
Hrrorona-Jleiiouumna
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— JleliOuuIa

Tema 6.9. Coaeprxanue yueOHOro MaTepuaJia 2

IIpumeneHne IpoON3BOAHOMN Pemenue 3amau Ha npuMEeHEHUE TPOU3BOJHON U HHTErpasia sl BEIYUCICHNS (PU3NUECKUX BEJIIUYMH U

Y TIEPBOOOPA3HON (PYHKIIUU II0IIa AeH

Pasnen 7. Teopusi BepoOATHOCTEN U CTATUCTUKA 22

Tema 7.1. Coaeprxanue yueO0HOro MaTepuaJia 2

[IpencraBienne gaHHBIX [IpeacraBnenue NaHHBIX C TOMOLIbIO TaOmul U auarpamMM. Cpeanee apudmeTndeckoe, MeAHaHa,

Y OIIHCATENIbHAs CTATUCTHKA HauOoJbllIee ¥ HaUMEHbLIEE 3HAYCHUS, pa3Max, AWUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabOpOB

Tema 7.2. Cojep:xkaHue y4eOHOro MaTepuasa 2

CryuaiiHbie cOOBITHSI. CrnyvaliHble DKCIIEPUMEHTHI (OTBITHI) U CiIydaiiHble COOBITHS. DIIeMEHTapHBIE COOBITHS (MCXOIbI).

Onepauuy HaJ cOOBITUAME BeposiTHOCTB cityyaitHOTO cOOBITHS. BAM30CTh YacTOTH M BEPOATHOCTH COOBITHIA. ClTy4aifHbIe OIBITHI
C PaBHOBO3MOKHBIMH JJIEMEHTapHBIMH COOBITHAMH. BeposiTHOCTM COOBITMH B ONBITaX C
PaBHOBO3MO>XHBIMU 3JIEMEHTAPHBIMH COOBITHAMHU.
Onepanuu HaJl COOBITHSMHU: MEpeceUCHHEe, 00bEAMHCHUE, TPOTUBOIOIOKHBIC COObITHS. JluarpaMmbl
Oiinepa. ®opmyna CIOKEHUSI BEPOSTHOCTEH. YCIOBHAsI BEPOSITHOCTh. YMHOXXEHHE BEPOSTHOCTEM.
JepeBo ciygaitHoro sxcnepumenTa. @opmyia morHol BeposTHOoCcTH. HesaBrcuMblie coObITHS

Tema 7.3. IIpodeccnoHaJbHO OpMEHTHPOBAHHOE CO/leP:KaHMe (cofepKaHNe NPHKIATHOT0 MOXYJIsI) 8

BepostHOCTB [MepBuyHast 0OpaboTKa CTATHCTHYECKMX NaHHBIX. ['padudeckoe mx mpencraBieHue. HaxoxineHue

B IPO()eCCHOHANBHBIX 33/1a4aX | CPEJHMX  XapaKTepUCTHK, HaOiomaeMbix  gaHHbIX. OLEHKAa BEPOSTHOCTH  COOBITHS B
npodecCHOHAIBHON NEeSITENbHOCTH, pelleHre NMPOopEecCHOHANIbHBIX 3a7ad Ha BEPOSITHOCTH COOBITHS,
NPUMEHEHUE CTATUCTHYECKUX METOJIOB JIJIsl pellieHus TpodeccoHabHbIX 3a/1a4

Tewma 7.4. Coaeprxanue yueOHOro MaTepuaJia 2

Cepun NOCJIENOBATENBHEIX | BUHAPHBIN cily4daiiHBIA ONBIT (MCIBITaHKME), ycnex W Heydauya. HesaBucumble ucnbitanus. Cepust

WCIIBITAaHUH HE3aBHCUMBIX MCIBITAHNN 10 mepBoro ycrnexa. Cepus He3aBUCHMBIX HCIbITaHui bepHymm

Tema 7.5. Coaeprxanue yueOHOro MaTepuaJia 4

Cnyuaiinple  BenuuuHbl W | CoyuaitHas BenuuuHa. Pacmpenenenue BepositHOcTeil. Jluarpamma pacnpeneneHus. [Ipumepst

pacnpeneneHusl. pacripeneneHuii, B TOM YHCIIe, TEOMETPHUUECKOE B OMHOMHUAIBHOE.

Maremarudyeckoe — OxuAaHue | YuCIoBbIE XapaKTEPHCTHKM CIIy4allHBIX BEJIMYMH: MAaTEMAaTHYECKOe OXKUJAAHHE, IUCIepCHS |

CITy9aiiHOM BETUYHUHBI CTaHJapTHOE OTKJIOHEHHe. lIpuMepsl mpuMeHeHHs MaTeMaTUYecKOro OXKHAAHWSA, B TOM YHCIE B
3a/1a4ax M3 MOBCEAHEBHOM JKM3HU. MareMaThueckoe OXKHIaHWe OMHApHOW CITyJailHOW BEITMYUHBI.
MaremaTHueckoe 0’)KHJaHHe CyMMBI CITydaliHbIX BEIMYMH. MaTeMaTnueckoe OKUIaHue U TUCTIEPCUs
TeOMETPHUECKOTO M OMHOMUAIBHOTO Pacpe/ieeHui

Tewma 7.6. Coaep:xanue yueOHOro MaTepuaJia 4
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3akoH 00JIBIINX YHUCEI.
HenpepoiBHbIE cly4ailHble
BETMYMHBI  (pacrpeneieHus)
HopmansHoe pacnipeenenue

3akoH OONBIIMX YHCEI W €ro poJib B HayKe, NPUPOAC M OOIIeCTBE. BBIOOpOUHBI MeTON
ucciaenoBaHuid. Ilpumepbl HENpephpIBHBIX CiIy4alHbIX BenudyuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3amadu, TPUBOASIIINE K HOPMAIbHOMY pacupeneneHuto. [loHsaTie o HOpMaTbHOM
pacnpeneneHiu

KonTpoashas padora o Temam paszaena 7

IIpomexyTouHnas arrectauus (JK3amen) 2 cemecTp, 3 ceMecTp
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Bcero:

232
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3. YCJOBUS PEAJIU3AIIMU ITPOT'PAMMBI YYEBHOM U CIHUILIAHBI

3.1 TpeGoBaHus K MATEPUAIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Kabuner «MaTeMaTHKN», OCHAILICHHBIN:
- o0bopyoosanuem: TIOCAaJOYHbIE MeCTa [0 KOJMYECTBY oOywarommxcs;, pabouee MecTo
MIPENo/1aBaTesis; CTeH/IbI;
- MmexHuuecKumu cpeocmeamu  0OyueHus: KOMIUIEKT MEPEHOCHOIO0  MYJIbTUMEAUMHOIO
o0opymoBaHus (KOMIBIOTEP C JMIICH3UOHHBIM MMPOTPAMMHEBIM O0OECTICUEHUEM, MPOCKTOP, KOJIOHKU

(aynuo)).
3.2. UupopmanoHHOe o0ecniedyeHne peajn3aluu NporpaMmbl

3.2.1. OcHOBHBIE TeYATHLIE U31aHUA

1. Anmumos III.A., Konsarun FO.M. MaremaTuka: anrebpa u Hadajga MaTeMaTHYECKOTO aHAIN3a,
reomerpust. 10-11 xmaccer: yue6. [[nst odmeoOpa3oBaT. opranu3aiuii: 6a30BbIA U yriryoll. YpOBHU/
III.A. Anmumos, FO.M. Konsarun, M.B. TkaueBa u ap.- 5-e uza.-M.: IIpocsenienue, 2018.-463c¢.: .

2. Aranacsn JI.C. MaremaTnka: anreOpa M Havajga MaTeMaTUYeCKOTO aHAJIM3a, T€OMETPHSL.
I'eomerpusa. 10-11  kmaccer:  ywye6. [ns  oOmeoOpazoBaT.opranu3anuii:  0a30BbIE U
yray6n.ypoBau/JI.C. Atanacsa, B.®. byry3os, C.b. Kagomie u ap.- 5-¢ u3a.- M.: [IpocBenienue,
2018.-255 c.: un.

3. bammakos M.M. Maremartuka: y4eOHUK I YUPSKACHHA HA4. ©  Cpea.npod.
obpazopanus/M.U. bammakoB. — 5-¢ uzg., ucnp. — M.: U3narenbckuii neHTp «Axamemus», 2012, —
256 c.

4. I'puropneB CrI. Marematuka: yU4eOHUK  AJis CTyA.00pa3oBar.yupeKIeHHA
cpen.npod.oopazoanus/C.I'. I'puropres, C.B. UBonruna; nox pea. B.A. I'yceBa.-10-e u3j., crep.-
M.: u3narensckuii neHTp «Akanemus», 2014.-416c¢.

5. Hexneuxuit N.JI. Marematuka: yd4eOHUK.-2-¢ u31., cTepeotun.-M.: M3narensckuil LeHTp
«Axagemusi»; MacrepctBo,2002.-304c.

6. Cryneneukass B.H. Pemenue 3agau 1mo cratucTuke, KOMOMHATOpPUKE U TEOpUHU
BeposTHOCTEN./aBT.-cocT. B.H. Ctyneneukas. U3a. 2-e, ucnp.- Boarorpan: Yuutens, 2006. — 428 c.

3.2.2. DJIeKTPOHHbIE U31aAHUSA

1. AmumoB III. A. Marematuka. Anrebpa W Hadajlla MaTeMaTHMYEeCKOro aHaliu3a :
6a30BbIif ypoBeHb : yueOHoe nocodue / 1. A. Anumos, M. B. Tkauépa, FO. M. Komnsrus [u ap.]. —
2-e u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 559 c. — ISBN 978-5-09-121359-1. —

Texkcr:  onexktpoHHslii /  Jlamb @  »nekTpoHHO-OumOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/496688 — Pexxum moctyma: st aBTOpU3. MOJTB30BaTEIEH.
2. AranacsH JI. C. Maremartuka. ['eomeTpus : 6a30BbIi ypOBEHb : yueOHOE mocodue /

JI. C. Aranacsn, B. ®. byry3zos, C. b. Kagomuer [u ap.]. — 2-e u3m., crep. — Mocksa :
[Tpocsemenue, 2023. — 303 c¢. — ISBN 978-5-09-121360-7. — TekcT : anexkTpoHHbIH // JlaHb :

ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/496691 — Pexum
JIOCTYyTIA: JIJIsl aBTOPU3. MOJIb30BaTEIEH.
3. Konsrun FO. M. Maremaruka : anrebpa ¥ Havajga MaTeMaTHYECKOTO aHAIIN3a,

reometpusi. AnreOpa u Hadana mMareMaTuueckoro aHanusa. 10 kmacc : yue6nuk / FO. M. Kosnsirus,
M. B. Tkauéra, H. E. ®€noposa, M. U. lllabynun. — 10-e uzn., crep. — Mocksa : [Ipocsemnienue,
2022. — 384 c¢. — ISBN 978-5-09-087550-9. — Texkcrt : amekTpoHHBIH // JlaHb : 37€KTpOHHO-

oubmmoteuynas cucrema. — URL: https://e.lanbook.com/book/334559 — Pexum nmoctyma: ajis
aBTOPH3. NOJIb30BATEIIEH.
4. Jlucnukun, B. T. MaTemaTtuka B 3a7a4ax ¢ pemeHusmMu : yueoHoe mocoowue mist CI10

/ B. T. Jlucuukun, U. JI. Conosertunk. — 11-e u3zn., crep. — Cankr-IlerepOypr : Jlans, 2023. —
464 c. — ISBN 978-5-507-50776-4. — Texcr : anekTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs
cucreMa. — URL: https://e.lanbook.com/book/463433 — PexuMm JocTymna: ajis aBTOpHU3.
M0JIB30BaTENEH.
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5. Mopnkosua A. I'. Maremaruka : anrebpa W Havajlla MaTeMaTHYECKOTO aHAJIN3a,
reomerpus. Anrebpa W Havajga MaTeMaTHdeckoro aHanusa : 10-if kmacc : 0a30BBI YpOBEHb :
yaeOHuK : B 2 yactsax / A. I'. Mopakoswuy, I1. B. Cemenog, JI. A. Anekcanaposa, E. JI. Mapaaxaega.
— 2-e u3a., crep. — Mocksa : IIpocsemienune, 2022 — Yacte 1 — 2022. — 255 ¢. — ISBN 978-5-

09-092041-4. — Texkcr : 21eKTpoHHBIN // JlaHb : 31eKkTpoHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/334712 — Pexxum goctyma: Jyisi aBTOpU3. MOJIb30BaTEIEH.
6. Mopnkosuu A. I'. Maremaruka : ajreOpa M Hadajla MaTeMaTHYECKOTO aHAJIN3a,

reoMerpusi. AireOpa W Hayalia MaTeMaTHYECKOTO aHanmu3a : 11-il kmacc : 0a30BBIA YpOBEHbH :
yueOHuK : B 2 yactsax / A. I'. Mopakoswuy, I1. B. Cemenog, JI. A. Anekcanaposa, E. JI. Mapaaxaega.
— 2-e u3n., crep. — Mocksa : [IpocBemenue, 2022 — Yacts 1 — 2022. — 222 ¢. — ISBN 978-5-

09-092045-2. — Tekcr : snekTpoHHbId // Jlanp : 3nekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/334718 — Pexxum gocTtyna: sl aBTOPHU3. MOJIb30BATEIICH.
7. MopakoBuu A. I'. Marematuka : anreOpa M Hayaja MaT€MaTU4YECKOro aHaIM3a,

reomeTpus. Anrebpa W Hadajga MaTeMaTHYECKOro aHanu3a : 11-i kmacc : 0a30BbI YPOBEHb :
yueOHuK : B 2 yactsix / A. I'. Mopakosuy, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. Mapnaxaesa.
— 2-e u3l., crep. — Mocksa : [IpocBemenue, 2022 — Yacts 2 — 2022. — 206 ¢. — ISBN 978-5-
09-092048-3. — Tekcr : anekTpoHHbId // Jlane : smekTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/360719 — Pexum goctyna: sl aBTOpU3. MOJIb30BATEIEH.

3.2.3 lonosHHUTEIbHbIE HCTOYHUKH

1  O6wepoccuiickuii Matematnueckui nopran Math-Net.Ru. Hayunast undopmanus no
MaTemartuke, pusuke, THPOPMAIIMOHHBIM TEXHOJOTUSAM U CMEKHBIM HaykaM. Math-Net.Ru

2 Marematuka ot EI'D o okonuanust BY3a. YueOHbie BUACOPOIUKH (TEOPHS U pellIeHNE
3amay4). https://rutube.ru/channel/36261426/

3 Marbropo (MmaTemaruueckoe 0ropo). [Ipumepsl perreHus 3a1a4q 1Mo BEICIICH MaTeMaTHKe
https://www.matburo.ru/ex_subject.php?p=vm#l
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4. KOHTpPOJIb U OLIEeHKA Pe3yJIbTATOB OCBOCHUS 00111€00pa30BaTEeILHON TUCHUIIIMHBI
KoHTpoJIb U OlleHKa Pe3yIhbTaTOB OCBOEHUS 0011e00pa30BaTeIbHON JUCIUILTUHBI PACKPHIBAIOTCS

qepes JAUCHUIINIMHAPHBIC

pe3yNbTaThI,

HaIpaBJICHHEBIC

Ha ¢opMHupoBaHHE OOmUX U

npodeCCHOHATBHBIX KOMIIETEHIIMIA M0 pa3/ieliaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo0mas/npogeccnoHanbHas Pa3znesn/Tema T oeHOYHBIX MEPONIPUATHS
KOMIIeTCHIIUA

OK 01. Bsidupare cnoco6sl | Tema 1.1, 1.2, 1.3, 1.4, | TectupoBanue

perieHus 3agau | 1.5, 1.6. VYcTHBIN onpoc
npodeccnoHaTbEHOMI Tempr 2.1- 2.7, 2.8 , | Marematuueckui JUKTaHT

ACATCIIBHOCTH IPUMEHUTCIIBHO
K pa3IMYHbBIM KOHTCKCTaM

2.10.

Temsr 3.1 - 3.5, 3.6, 3.7.
Temsr 4.1 -4.4,4.5, 4.6.
Temsr 5.1, 5.2, 5.3, 5,4,
5.5,5.6.
Tembr 6.1
6.7-6.9.
Temsr 7.1,7.2,7.3,7.4 -
7.6.

- 6.5, 6.6,

[IpencraBnenue pe3ynbTaTOB
MIPaKTUYECKUX padoT
KontponpHas pabora
Brimosnnenune 3aJaHuN

HpOMC)ICYTOqHOﬁ aTTcCTallnu

OK 02. Hcnons3zoBarh
COBPEMECHHBIC CPEJICTBA IOMUCKA,
aHamM3a W WHTepHpeTaluu
nHpopManuu,

u nH(POPMAaIMOHHbIE
TEXHOJIOTUU JUISl  BBITIOJTHCHUS
3a1a4 npodecCuoHAIbHON
JeSITeIbHOCTH

Tema 1.1, 1.2, 1.3,
1.4,1.5,1.6.

Temer 2.1- 2.7, 2.8 ,
2.10.

Temsr 3.1 - 3.5, 3.6, 3.7.
Temre1 4.1 -4.4,4.5, 4.6.
Temsr 5.1, 5.2, 5.3, 5,4,
5.5,5.6.
Tembr 6.1
6.7-6.9.
Temsr 7.1,7.2,7.3,7.4 -
7.6

- 6.5, 6.6,

TectupoBanue
YcrHblit onpoc
MaremaTu4ecKuid TUKTAHT

[IpencraBnenue pE3yIbTaTOB
IPAKTHYECKUX paboT
KontponbHas pabora
Brimonnenune 3aJaHul

HpOMeXCYTOqHOP’I aTTeCTallnu

OK 03. ITnanupoBatb

U pealu30BbIBaTh COOCTBEHHOE
npo¢eCCHOHAIBHOE

u JIMYHOCTHOE pa3BuUTHE,
MPEIIPUHIMATETHCKYIO
JesITeIbHOCTD

B mpodecCHoHATHHOU
UCIOJIb30BaTh 3HAHUS
1o UHAHCOBOM rPaMOTHOCTH

chepe,

Tema 1.1, 1.2, 1.3,

1.4, 1.5, 1.6.

Temer 2.1- 2.7, 2.8 ,
2.10.

Temsr 3.1 - 3.5, 3.6, 3.7.
Temr1 4.1 -4.4,4.5, 4.6.
Temsr 6.1 - 6.5, 6.6,
6.7-6.9.

Temer 7.1,7.2,7.3,7.4 -

TectupoBanue
YcTHBIT onpoc
Maremarudeckuii TUKTAHT

[Ipencrasnenue pE3yIbTaTOB
MPaKTUYECKUX padoT
KonTpomnpHas pabota
Brimonnenue 3aJlaHu i

HpOMC)KyTO‘-IHOfI aTTeCTalnuu

B pa3NUYHBIX  JKU3HEHHBIX | 7.6
CUTYaITUSIX
OK 04. Oddextusno | Tema 1.1, 1.2, 1.3, TectupoBanue

B3aMMO/IEIICTBOBATH U pabOTaTh
B KOJIJIEKTUBE U KOMaHE

14,1.5,1.6.

Temre1 4.1 -4.4,4.5, 4.6.
Tewmsr 5.1, 5.2, 5.3, 5,4,
5.5,5.6.
Temer 6.1
6.7-6.9.
Temer 7.1,7.2,7.3,7.4 -
7.6

- 6.5, 6.6,

VYeTHbII onpoc
Maremarnueckuii JUKTAHT

[IpencraBnenue pe3ynbTaToOB
MPAKTUYECKUX paboT
KonTponbnas pabora
Brinonaenune 3aJaHuN

MPOMEKYTOYHOM aTTECTALNKU
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