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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JTUCHOUIJIAHBI

1.1. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBarejibHOM
nporpammbl: yueOHbii mpeamer OV /(.06 «Marematuka» sBIsieTCSl y4€OHBIM NMPEAMETOM
oOs3aTenbHONM npeameTHo obnactu «Marematuka u undopmatukay OI'OC cpegnero
o0111ero oOpa3oBaHUsI.

1.2.  VYueOuwnit  mpemmer OVJ.06  «Marematuka»  u3y4yaeTcsi B
obmeo6pazoBarenbHOoM ke yaeoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusl C TodydyeHHeM cpeaHero oOmero oOpaszoBanus (IIIICC3) mo
CHEIHATbHOCTU CpeHero npodeccrnonanbHoro oopazoBanus. B yuednom miane [MIICC3
M0 CHEeUaIbHOCTH cpeHero npodeccuoHaibHoro odopazopanus 38.02.01 DxoHOMUKa U
Oyxranrepckuid y4ueT (1o oTpacisiM) Mecto yueOnoro npenmera OYJ1.06 «MaTtemaTukay
— B cocTaBe o00mieo0pa3oBaTeIbHbIX YYE€OHBIX MPEAMETOB, (OPMUPYEMBIX U3
oOs3aTenbHBIX mpeaMeTHbix obnacter PI'OC cpennero obiiero oOpa3oBaHUs, IS
cnenuanbHocTeit CIIO ¢ yuetom npoduiist mpodeccuoHaaIbHOTO 00pa30BaHMUS.

1.3. O0mas xapakTepucTHKa y4eOHO! I CHUIINHBI:
Hesab 1 niIaHUpPyeMble Pe3yJIbTAThl OCBOCHUS JUCIUILINHbI:

OcBoeHue coaepkaHus ydeOHoro mpeamera «MaremaTukay oOecrieurBaeT
JTOCTIKCHUE CTYACHTAMH CJICTYIONTUX PE3yIbTaTOB:

* IUYHOCTHBIX:

— c(hopMHPOBAHHOCTh MPEICTABICHUNA O MaTeMaTHKE KaK YHHBEPCAJIbLHOM S3BIKE
HayKH, CpEJICTBE MOJICIMPOBAHMS SIBICHUM M IMPOIIECCOB, HJICSIX U METOJaX MaTEMaTHKH;

— MOHMMAaHWE 3HAYUMOCTH MAaTEMaTHUKH ISl HAYy9HO-TEXHOJOTHYECKOTO IMporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIICHHS K MaTeMaTUKE KaK K YaCTH OOIIEUYEITOBECYCCKON KYJIbTYPhI
4yepe3 3HAKOMCTBO C HCTOPUEHN Pa3BUTHUA MATEMATUKH, SBOJIFOLIMEN MATEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTHYECKOTO  MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW KYJIbTYpPhl, KPUTUIHOCTH MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM IS
Oynymeld mpodecCHOHATBLHON JeATEIBbHOCTH, JUIA TPOJOJDKEHUS O0pa3oBaHUS W
caM0o00Opa30BaHMUS;

— OBJIQJICHUEC MATEMaTHUYECKHMMH 3HAHUSIMH W YMCHHUSMH, HEOOXOAWMBIMH B
MOBCETHEBHON KU3HU, IS OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX ITUCIUIUIMH |
JTUCITUIUINH TPOo(EeCCUOHATBHOTO IUKJIA, IS TMOMydeHUss 00pa3oBaHHs B 00JACTSAX, HE
TpeOyIOmMUX yriIyOIeHHOM MaTeMaTHUeCKON MOATOTOBKH;

— FOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE caMOOOpa3OBaHUIO, HA



MPOTSDKCHUH BCEW JKM3HM; CO3HATEIIPHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICTITHOM TIPO()ECCHOHATBLHON 1 OOIIECTBEHHOM NEeATeITLHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKON U OTBETCTBEHHOM
NEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEeIOBATEIbCKON, MPOEKTHON H
IPYTUX BUJAX JESATEIbHOCTH;

— OTHOIIEHUE K MPOGECCHOHATHHOU ACSITEIIbHOCTH KaK BO3MOXKHOCTH YYacTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTPOOIIEM;

* METANPEAMETHBIX:

— YMEHHE CAMOCTOSITEIbHO OMPEAEHATh LEIN NEATEIbHOCTH W COCTABIIATH ILIAHBI
JNEATEIbHOCTH; CAMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH W KOPPEKTHUPOBATH
JNEATEIBbHOCTh; MCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JJIsl JOCTHUKECHUS MOCTABICHHBIX
1eJiel U peau3alui IJIAHOB JIeSITEIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUN B Pa3TUYHBIX
CUTYyaIUsX;

— YMEHHME MPOAYKTUBHO OOIIATHCA M B3aMMOJEICTBOBATH B MPOLIECCE COBMECTHOM
JESTEIbHOCTH, YYUTHIBATh TMO3UIIMH JPYTHMX YYACTHUKOB JESATEIBHOCTH, 3(P(HEKTHUBHO
paspeniaTh KOH(MIUKTHI;

— BJIaJICHUE HABBIKAMU IMO3HABATEIBHOU, YU€OHO-UCCIIEI0BATEILCKOU U MPOSKTHON
JeSTeTbHOCTH, HABBIKAMHM pa3pelieHusi Mpo0JeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]a4, ITPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHHS;

— TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOCTOSATEIHHOW  WH(MOPMAIMOHHO-
MMO3HABATEJIbHOW JIEATEIIbHOCTH, BKJIIOYAas YMEHUE OPHUEHTUPOBATHCS B Pa3IMUYHBIX
MCTOYHMKAX WH(OOPMAIUU, KPUTUYECKHU OLICHMBATh U HHTEPIPETUPOBATH WH(OOPMAITHUIO,
MOJYy4YaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHUE SICHO, JIOTUYHO W TOYHO H3JaraTh
CBOIO TOUKY 3pE€HUS, UCIIOJIb30BATh aJICKBATHBIC SI3IKOBBIE CPE/ICTBA;

— BJIQJICHUE HaBBIKAMU TMO3HABATEIBbHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUHA W MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJbTATOB MU OCHOBAHWMW, TI'PAHUIL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 3a7a4 U CPEACTB JIS UX TIOCTHXKEHUS;

— IENEeYCTPEMJICHHOCTh B TOMCKAaX W MPUHITHU PEIICHHUM, cOOOpa3suTeIbHOCTh U
HUHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIEHUN; CIIOCOOHOCTh BOCIIPUHUMATh
KpacoTy U TApMOHUIO MHPA;

* IPEAMETHBIX:

— c(pOpMHUPOBAHHOCTH MPEICTABIICHUNA O MATEMATHKE KaK YaCTU MUPOBOU KYJIbTYpPbI



U MECTe MaTeMaTUKd B COBPEMEHHON NMBWIM3AIMH, CIHOCO0aX OMHCAHMS SBICHUN
pEeaIbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

— C(pOpPMHUPOBAHHOCTb IMPEACTABICHUN O MaTeMaTHYECKMX TOHATUAX  Kak
BOKHEHIIMX MAaTEMaTUYECKUX MOJEISIX, IMO3BOJIIOIIMX OINWCHIBATH M W3ydaTh pa3HbIC
OPOLECCHl W SBJICHUSA; I[OHMMAHHME BO3MOXXHOCTM aAKCHOMAaTHYECKOIO IOCTPOCHUS
MaTEMaTUYECKUX TEOPUIL;

— BIAQJCHUE METOJAaMH JOKAa3aTeJIbCTB U QJITOPUTMOB pEUICHUS, YMEHHE HX
IPUMEHATH, IPOBOJUTH 10KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1aY;

—  BJAJECHUE  CTAaHJAPTHBIMM  IIPUEMAMH  DPEIICHUS  PAlUUOHAJIBHBIX WU
MppalMOHAIbHBIX, IIOKA3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN H
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHCIIE
JUISl TOMCKA IYTH PEIECHUs U WILTIOCTPALIUU PEIICHUS YPABHEHU U HEPABEHCTB;

— c(OPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHSTUSAX MaTEMaTUYECKOIO
aHaJl3a U UX CBOMCTBaX, BJaJICHUE YMEHUEM XapaKTepu3oBaTh 9 noBeieHue (PyHKUUH,
MCII0JIb30BaHNUE ITOIYYECHHBIX 3HAHUM I ONMCAHUSA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BJIAQJICHUE OCHOBHBIMU IIOHATUAMH O IUIOCKUX U IHPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh T€OMETpUYECKHe (PUTYphl Ha YepTekax, MOJACIAX U B PEATbHOM MUDPE;
MIPUMEHEHUE H3YYECHHBIX CBOMCTB TIe€OMETpUYECKHX GuUryp u (GopMyn s pelieHHs
reOMETPUYECKHX 3a/1a4 U 331a4 C MPAKTUYECKUM COAECPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O TMpOLEcCaX U SABJICHUIX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MUDE,
OCHOBHBIX TOHSATHSX DJIEMEHTAPHOM TEOPUHU BEPOATHOCTEW; YMEHUM HAXOIWTh W
OLICHUBATh BEPOSITHOCTU HACTYIUICHHUS] COOBITHM B MPOCTEHIIMX MPAKTUYECKUX CUTYALUSAX
Y OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

— BJIQJICHUE HABBIKAMH HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM IpU

PCUICHUHN 3aaa4.



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHON

JUCHUILIAHBI

2.1 O6beM 001e00pa3oBaTeIbHON TUCHMILIMHBI U BBl y4e0HO# padoThl

Bua yueOHoM padoThI

O0neM B yacax

O0beM 00pa3oBaTesIbHON NPOrpaMMbl Y4eOHOH JUCHUILTHHBI

336
B TOM YHUCJIE:
-110 BUJIa yUYEOHBIX 3aHATHIA:
Jlexuuu, ypoku 118
[[pakTHUeCKHE 3aHATUA 102
KoHcynpTanuu 2
106
CamocrosiTeibHas padora
[Ipome:kyTouHasi arrectamusi B GopmMe KOHTPOIbHOM paboThI (1 8

CEeMEeCTp); dK3aMeHa (2 cemecTp)




2.1. TemaTu4eckuil JIaH U coAep:xkaHue 001e00pa3oBaTebHON yueOHoaAucHUILIUABI OY [[.06 MaTtemaTuka

HaumenoBanue Conepxkanue yueOHOro MmaTepuaJia, JadopaTtopHbie padoThl U O0bemuacos YpoBeHb
pa3iesioB U TeM NPAKTHYECKHE 3aAHATHS,CAMOCTOATEIbHASA Pa00Ta 00y4aAOIIUXCS O0CBOCHHUA
1 2 3 4
1 cemecTp 140
BBenenue 1
MaTteMaTuka B HayKe, TEXHUKE, IKOHOMHUKE, HTH(HOPMAIIMOHHBIX 4 1
BBeaenme  [TEXHOJOTHUSX U MPaKTUUYECKOUAESITEIbHOCTH. Llenu u 3agaun nzydeHus
MaTeMaTuKH pu ocBoeHnu npodeccuit CI10 u
cnenuanbHocten CIIO.
Pasznea 1. Anreopa
Conepskanue yueOHOTro MaTepuasa 1,2,3
Tema 1.1.
PaszBurue L{esible ¥ pallOHANIBHBIE YKCIa. J{efiCTBUTEIbHBIE 4
nousitusi o [aucia. [Ipubmmkennsie Berancienus. KoMruiekcHble unca.
ymcie
I[IpakTHyeckune 3aHATHUS 2
ApudmMerrnueckre I1eMCTBUS HAJ YUCTIaMU, HAXOXKICHUE
MPUOIMIKEHHBIX 3HAYCHUHN BEJIMYUH
Tema 1.2. Conepskanue yueOHOr0 MaTepuaJia 1,2,3
KopHu, KopHu u crenenn. Kopau HaTypaibHOM CTENIEHU U3 8
cTerneHuu yuciaa U ux cBorcTBa. CTENEHW C pallMOHAJIBHBIMHM TOKAa3aTEeIsIMU, UX
JIOrapu(PMbI cBoiictBa. CTelmeHH ¢ [OEHCTBUTENBHBIMU IOKa3zareasiMu. CBoiicTBa

CTEINEHU C IEWCTBUTEIIbHBIM ITOKA3aTEIIEM.
Jlorapu¢m. Jlorapudm uncna. OCHOBHOE JOrapu(PMUUYECKOE TOKIAECTBO.
JlecsiTuuHble W HaTypajbHble Jorapudmbl. IlpaBuna nedcTBuil ¢
norapudmamu. Ilepexon kK HOBOMY OCHOBaHHUIO.

IIpeoOpa3oBanue anreopamyeckux BbIpaxkeHmii. [IpeoOpa3zoBanue

PallMOHAJIBHBIX, UPpPALUOHAJIIBHBIX




CTCIICHHBIX, ITOKA3aTCIIbHbBIX U J'IOFapI/I(I)MI/I‘IGCKI/IXBI)Ipa}KCHI/Iﬁ.

IIpakTnyeckue 3aHATHS.

BrluncieHne M CcpaBHEHHME KOpPHEW. BBINIOIHEHHME  pacyeToB c
pagUKaIaMHu. Pemenne HMppaLMOHAIbHBIX YPaBHEHHM.
HaxoxzaeHnue 3HayeHU CTEMEHEW C palMOHAJIbHBIMU TOKa3aTEIsIMU.
CpaBHeHue CTEIICHEN. [IpeoOpazoBanus BBIPAKCHUH,
COJICPKAIINXCTENEHU. PellieHne moka3aTeNnbHbIX YPaBHEHUIA.

Pemenne mpuknagHeix 3anad. Haxoxzaenue 3HaueHud jorapudma o
IIPOU3BOJIBHOMY OCHOBaHMIO. [Iepexos OT 0/HOrO OCHOBAaHUSA K IPYTOMY.
Boruncnenue u cpaBHenue gorapudmos. JlorapudpmupoBanue u
NOTEHUUPOBAaHUE BbIpaXeHUU. [IpuOakeHHbIE BBIYUCICHUS U
pPELICHUSIIPUKIIAIHBIX 3a7a4. Penienue norapupmMuyeckux

YPaBHEHHUM.

CamocrosiTesibHas padoTa 00y4aromuxcst
[ToaroroBka cooOuieHuid, pedepaToB MO TEMaM MPOTPAMMBbI, PEIICHHUE
3a/1a4y

18

Paznea 2.

OCHOBBI TPUTOHOMETPUH

Tema 2.1.
OCHOBHBI
CIOHATHUSA

Conep:xanue yueOHOTo MaTepuaia

1,2,3

Pannannas mepa yria. BpamarenbHoe IBHXEHUE.
CuHHYyC, KOCHHYC, TaHI'€HC M KOTaHT€HC YHUCIA.

[IpakTHYecKHe 3aHATHSA
PanuaHHbBINM METOL U3MEPEHUS YIJIOB BPALLEHUSA UCBA3B C TPALYCHON
MEPOH.

Tema 2.2.
OcHOBHBIE
TPUTOHOMETPH
JecKHe
TOK/IEeCTBA

Conep:xanue yueOHOT0 MaTepuaa

1,2,3

Dopmyisl npuseneHus. Dopmyiisl ciioxeHus. PopMyIibl yIBOCHHUS.
DopMyIIbI TIOJIOBUHHOTO YIJIa.

[IpakTu4eckue 3aHATHS
OCHOBHBIE TPUTOHOMETPUUYECKHUE TOKIECTBA, POPMYJIBI CIIOKEHUSI,
YIABOCHUS.

Tema 2.3

Conep:xanue yueOHOTro MaTepuaia

1,2,3




Ma-secnr D1

[Ipeodpa3zoBan [[[peoOpazoBaHre CyMMBbI TPUTOHOMETPUUECKUX (DYHKIIMI B IPOU3BEACHUE 4
Usl MPOCTEHINNX [ MPOU3BEAEHUS B CyMMY. BbIpa)keHne TPUTOHOMETPUUECKUX
TpuronoMerpu (pyHKIUIl yepe3 TAHT€HC MOJIOBUHHOIO ApIyMEHTA.
YeCKHX
BbIpasKeHU I IpakTyeckue 3aHATHUS 4
[IpeoOpazoBaHre  CyMMBI  TPUTOHOMETPHYECKMX  (QYHKIIUA B
NpOU3BE/ICHUE, MPeoOpa3oBaHUE MPOU3ZBEIACHUS TPUTOHOMETPUUYECKUX
GyHKITUH BCyMMY.
Tema 2.4. Conepxxkanue yueOHOro Mmarepuasa 1,2,3
Tpuronomerp | [Ipocreiinme TPUroHOMETpHUECKUE ypaBHeHus. [IpocTelimme 4
H1ecKue TPUTOHOMETpUUECKHE HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUUYECKUE
YPABHEHUA M | (yHKIIUK. APKCUHYC, aDKKOCUHYC, ApKTaHT€HC
HepaBeHCTBAa
IIpakTyeckue 3aHATHS 2
[IpocTelinme TPUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMU: apKCUHYC, apKKOCHUHYC,
apKTaHTEHC.
CamocrosiTesibHas padoTa 00y4aromuxcst 20
[ToarotoBka cooOuieHuil, pedepaToB MO TEMaM MPOTPaMMBbI, pEIEHUE
3ama4
Passen 3. DOyHKUMHU, UX CBOMCTBA U IPauKH
Conepsxkanue yueOHOro Mmatepuasa 1,2,3




DYyHKIUU, UX
CBOMCTBA H
rpauxku

@ynknuu. O0JacTh OMNpeesieHds W MHOKECTBO 3HAUCHUI; Trpaduk
byHKIIUU, TOCTpoeHHE rpaduKkoB  (YHKIUN, 3aJaHHBIX
Pa3IMYHBIMU CIIOCOOaMHU.

CoiictBa (QyHKkuMH. MOHOTOHHOCTb,  YETHOCTh, HEUETHOCTb,
OTPaHUYCHHOCTb, NEePUOANYHOCTh. [IpomMexyTKkH BO3pacTaHusi u
yObIBaHUS, HAMOOIbIlIEE M HAMMEHbIIEE 3HAUYEHHUSA, TOYKH IKCTPEMyMa.
['paduueckass wunTeprnperanus. I[lpumepst (GyHKIHOHATBHBIX
3aBUCMMOCTEN B pealibHBIX IMpolleccax u SIBJICHUSIX.
Apudmernueckue oneparu  Hajx  QyHkiusMu. CroxkHas — QyHKIUA
(xommio3urusi).  [loHsiTHE O HENMPEpPHIBHOCTU (DYHKIUU.

OoOpatnble ¢yHkuuu. OOnacTh ompeneneHus U 00JACTh 3HAYCHUU
oOpatHoil ¢yHKkuuu. I'paduk oOpaTHON QyHKLIMH.

IIpakTH4yeckue 3aHsATHA. [[prMepbI 3aBUCUMOCTEN MEXIY TEPEMEHHBIMU
B pEIBbHBIX MPOLECCAX W3  CMEXHBIX  JauciuiuiMH.  OmnpeneneHue
¢bynkuuii. Iloctpoenue u yTeHue rpapukoB QYHKIIHA.
HMccnenosanue ¢bynkiuu. CoiicTBa JMHENHOW, KBAJIPATUYHOM,
KyCOYHO- JINHEWHOU 151 JIPOOHO-TMHENHOMN GyHKLIHA.
HenpeppiBHbIE u nepuoanyeckue  pyHkuuu. CBoiicTBa 51

rpaukd  CHHYca, KOCHHYyCa, TAHT€HCA U KOTaHTeHca.
OOpatHble GYyHKUHA U ux rpaduku. OOpaTHbIE
TPUTOHOMETPUUECKHE (PYHKIIUU.

Tema 3.2.
CreneHHble,
nokas3aTejibHble
siorapugmuuec
KHe u
TPUTOHOMETPH
JyecKue

GyHKIun.
OoparHbie

Conep:xanue y4eOHOIro Mmarepualia

1,2,3

Omnpenenenus GyHKwii, ux cBoicTBa urpaduku. [IpeodpazoBanus
rpauKoB.

[TapannenbHbI IEPEHOC, CAMMETPUS OTHOCUTEIBHOOCEN KOOPAUHAT U
CUMMETpPHSI OTHOCUTEIHHO Havaja KOOPJAUHAT, CAMMETPHS OTHOCHUTEIHHO
PSAMON Y = X, pacTsDKEHHUE M C)KAaTHE BJIOJIb OCEH KOOPAMHAT.

IIpakTnyeckune 3aHATHS
[IpeobOpazoBanus rpaduka byHKIUY. l"apmonuyeckue
koneOanus. [lpuknagaeie 3amauu. [lokazarenbHbie, norapudmudeckue,

TPUTOHOMCTPHUUCCKUC YPABHCHUS 1 HCPABCHCTBA.

10



TPUTOHOMETPH
yecKue

bynxkumn

CamocTosiTesibHasi padoTa 00y4arOIIUXCHA
[TonroroBka cooOuieHuid, pedepaToB MO TeMaM MPOTPAMMBI, pPEIICHHE
3a/1a4y

18

Pasnen 4.

Hauajia MaTeMaTH4ecKOro aHaJjm3a. I/IHTeI‘paJ'I H €0 IPUMECHECHUC

Tema 4.1.
Havaua
MaTeMaTHYeCK
0ro aHaJIM3a

Conep:xkanue yueOHOro MarepuaJjia

1,2,3

IocaenoBareabnocTu. CrocoObl 3alaHus M CBOWCTBA YHCIOBBIX
nocneposBarenpHocTed. [loHsaTHE O TIpenene  mOCIEnOBATENBHOCTH.
Cy1uiecTBoBaHUE npeaena MOHOTOHHOM OTPAaHUYEHHOU
rocaeaoBaTeabHOCTH. CyMMHUpPOBaHUE OCIIEI0BATEIBHOCTEN.
beckoHeuHO yObIBaroIIasi reOMETpUUECKasi IPOrpecCHs U €€ CyMMa.
IIpousBoanas. [louarue o mpou3BoAHON (PYHKITNHN,e€ TEOMETPUUECKUNA U
(u3nuecKuil CMbICH. YpaBHEHUE KacaTelbHOW K rpaduky (QyHKIHUU.
[IponsBonHbIE CyMMBI,  pPa3HOCTH,  IPOU3BEICHUS, YaCTHBIE.
[Ipou3BogHbBIE OCHOBHBIX 3JeMeHTapHbIX (yHkiui. [Ipumenenue
MPOU3BOJAHON K MCCIEIOBAHUIO (YHKIHMA W TMOCTPOCHHUIO TI'paPUKOB.
[IpousBoanbie oOpaTHON GyHKIMU M KoMIo3uiuu GyHKuu. [IpumMepsl
VCIIOJIB30BAHUS [TPOM3BOJHOM JJIsl HAXOXKICHUS HAMJIYUIIErO PEIICHUs B
MPUKIAIHBIX 3aJadax. Bropas mnpous3BoaHass, €€ TIE€OMETPUYECKHU U
¢uznyeckuit cmpicn. HaxoxaeHue CKOpoCTH Ui Mpoliecca, 3aaHHOTrO
(hopmMynoii U rpauKOM.

IIpakTHyeckue 3aHATHS

UuncaoBas 1oClIeI0BAaTEILHOCTD, CIIOCOOBI €€ 3aJaHUs, BBIYMCIICHUS
YJIEHOB MocyeaoBarebHOCTH. [IpenenincnenoBaTeIbHOCTH. BECKOHEYHO
yOBIBAIOIIASITEOMETPUYECKASI MPOTPECCHS. [TpousBoaHas:
MEXAHUYECKUHA U TEOMETPUUYECKUIN CMBICI MPOU3BOJHON. Y PaBHEHUE
KacatenbHOM. MccneqoBanrue PyHKIMK ¢ TOMOIIBIO TPOU3BOTHOM.
Haxoxaenne HanOoIbIIEro, HAMMEHBIIIETO 3HAYCHHS U DKCTPEMAJIBHBIX
3HAYCHUN QYHKIIHH.

Tema 4.2.
HNuTerpan uero
MpUMeHeHHne

Conep:xkanue yueOHOro MarepuaJjia

1,2,3

IlepBooOpa3nass u wuHTerpaj. IlpuMeHeHHE ONpeneaeHHOro
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UHTEerpana 1jisl HaXOXJEHUS ILIOIAAN KPUBOJIMHEHHOM

Tpaneruu. Dopmyna Herorona—IJleiioauna. [Tpumepsr

IMPUMCHCHU NMHTCTpaAJld B (1)I/I3I/IKC N IT'COMCTpPHUH.

HpaKTH‘leCKHe JaHATHUA

WNuTterpan u nepBooOpasHad. Teopema Hprorona

JletiOnuma. [IlpumeneHne nHTErpaia K BBIYMCICHUIO PU3HYECKUX
BEJIMYWH U IUIOMIAJIEH.

[IpoMe:KyTOUHAN ATTECTALMA - KOHTPOJIbHAsI padoTa

2 cemecTp

196

Pasznea 5.

YpaBHEeHUS U HEPABEHCTBA

Tema 5.1.
YpaBHeHUdA U
HEPaBEeHCTBA

Conep:xanue yueOHOT0o MaTepHuaa

1,2,3

YpaBHeHus " CHCTEMBI YPABHEHMH. PanuonansHeie,
UPPalUOHAIBHBIE, ITOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPABHECHUS
U CUCTEeMbl. PaBHOCWJIBHOCTH YpPaBHEHUM, HEPABEHCTB, CHCTEM.
OcHOBHBIE TIpUEMBl HX pelIeHHUS (pa3loKEHWEe Ha MHOXKHUTENH,
BBEJICHNE HOBBIX HEU3BECTHBIX, TOJACTAHOBKA, TpaUUECKU METO).
HepagencrBa. PaninoHanbHble, HppalMOHAIbHBIE, TOKA3aTENBHBIE U
TPUTOHOMETPHUUECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI HX
peLeHus.

HUcnoab3oBanue CBOMCTB M rpagukoB (PYHKUMHA IPH PelICHUU
YPaBHeHHH W HepaBeHCTB. Meroa uHTepBaioB. M3o0paxeHue Ha
KOOPAMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUW YpPaBHEHHM U
HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CHUCTEM.

IIpuxkiaausbie 3aa4M IIpumeHeHne  MareMaTU4ECKUX
METOJIOB JIJISI PEIICHUS COICPKATENBHBIX 3a/1a4 U3 PA3IMYHBIX 00IacTe
HAYKM W TMpakTUKd. VHTepnperauuss pe3ynbTara, ydeT pealbHbIX
OrpaHUYCHUI.

[Mpakrnueckue 3ausiTusi. Kopau ypaBHeHu. PaBHOCUIIBHOCTD
ypaBHeHu#.[IpeoOpazoBanne ypaBHEHUHN.

Pa3znge 6.

KomOuHaTopuka, CTaTUCTUKA U TEOPHS BEPOSITHOCTEH
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Tema 6.1. Conepsxkanue yueOHOro Mmarepuasa 1,2,3
DJIeMEHTbI
KOMGHHATOPHK OcHOBHBIE _TOHATHA K0M6I/IHaT0pI/IKI/I.U 3ajmauyn Ha IMOACYET YHUCia 8
" pa3MelleHUi, MepecTaHOBOK, coueTaHuid. Pemenue 3amay Ha mepebop
BapuaHToB. ®opmyna OuHoma Hrrotona. CBoiicTBa OMHOMUHAIBHBIX
koa¢¢uimenToB. Tpeyronpauk [lackans.
IIpakTHYyeckue 3aHATHS 10
Hcropust pa3BuTUS KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTUCTUKHU U UX POJb B Pa3IMUHbIX cdepax YEJI0BEYECKOU
KU3HEAECATEIbHOCTH. [IpaBuna KOMOWHATOPUKH. Pemienne
KOMOMHATOPHBIX 3a7ad. Pa3MelneHusi, coyeTaHusi U MEPECTAHOBKHU.
bunom Hprorona u tpeyronsHuk Ilackais. [Ipukiianasie 3agadu.
Tema 6.2. Conepxanue y4eOHOT0 MaTepuaja 1,2,3
JIEMEHTbI
reopun CoObITHE, BEPOSTHOCTB COOBITHS,  CJIOKEHUE H  YMHOKCHHE 8
BepOSITHOCTC BeposiTHOocTel. [loHsTHE O HE3aBUCHUMOCTHM COOBITHHA. JlMCKpeTHas
CllyyalHas. BEJIWYMHA, 3aKOH €€  pacnpenencHus.  Uucioseie
XapaKTEePUCTUKU TUCKPETHOMN CIyYaHOW BEJMYMHBI.
[ToHsiTHE 0 3aKOHE OOJIBIIKX YKCET.
IIpakTnyeckue 3ansaTus Kiraccuueckoe onpeneneHue BEpOSITHOCTH, 8
CBOWCTBA BEPOSATHOCTEM, TEOPEMA O CYMME BEPOATHOCTEN. Boiuncienue
BeposiTHOCTeW. ] [pukitagHple 3amaun.
Tema 6.3. Conepxanue y4eOHOTr0 MaTepuasa 1,2,3
JIeMEeHThI
MATEMATHYECKOI [IpeacraBnenre JaHHBIX  (TaOJMLBI, TUArPAMMBbI, TpaduKn), 8
CTATHCTHKH TeHepalibHast COBOKYITHOCTh, BRIOOPKA, CpeliHee apuhMeTUIECKOE,
Mmenuana. [loHgTHe o 3agauax MaTeMaTHYecKol CTaTUCTUKU. Perenue
PaKTUYECKUX 33Jlad C NPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
Pa3znen 7 I'eomeTpus
Tema 7.1. Conep:xkanue yueOHOro MaTepuajia 1,2,3
[IpsiMbIe U
B3aumHoe  pacnosiokeHue ~— ABYX ~ OpSIMBIX B MPOCTPAHCTBE. 8

MNJIO0CKOCTH B

[TapannenbHOCTh NPSMOM M INIOCKOCTH. IlapamnenbHOCTh MIIOCKOCTEMN.
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MPOCTPAHCTBE

[leprieHIUKYISIPHOCTD pSAMON U IIJIOCKOCTH.
[leprieHIUKYJISIp ¥ HAKJIOHHAsA. YTOJ MEXKIY MPSIMOM MU IJIOCKOCTBIO.
JIByrpaHHblil yroja. Yros Mexay IUIOCKOCTSIMHU. [lepneHanKynsaspHOCTb
JIBYXILIOCKOCTEM. ['eomeTpuueckue npeoOpazoBaHus
MPOCTPAHCTBA: MAapPAJUICIIbHBIA TEPEHOC, CHUMMETPHUS OTHOCUTEIBHO
mrockocTu. [lapannensHoe mpoektupoBanue. [nomans oproronansHOM
npoekiu. M300pakeHne mpoCcTpaHCTBEHHBIX (DUTYP.

IIpakTnyeckue 3aHATHS

[Ipu3HaKy B3aMMHOIO PACIOJIOKEHUAIPAMBIX. YTOJI MEXIY NMPSIMBIMU.
B3auMHoOe pacnosiokeHue NpsIMBIX M IIOCKocTel. IleprnieHaukymnsap u
HAKJIOHHAs K INTIOCKOCTH. YTOJI MEXAY NMPSAMON U IIIOCKOCTHIO. Teopemsl
O B3aMMHOM DACIIOJIOKEHUU IPSAMON M INIOCKOCTH. Teopema O Tpex
nepneHaukyisgpax. [Ipu3Hakn W CBOMCTBA  NApaJUICNbHBIX H
NEPIEHANKYJIIPHBIX ITIOCKOCTEN. PaccTosiHue OT TOYKM 10 IIOCKOCTH,
OT TPSIMOM 1O IJIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTAMH, MEXKAY
CKPEILIMBAIOIIMMHUCS MPAMBIMU, MEXAY TPOU3BOIBHBIMU PUTYypaMH B
npoctpaHcTBe. [lapanienbHoe NpPOEKTUpPOBAaHME M €ro CBOWCTBA.
Teopemao miomaay OpTOroHAIBHON MPOEKIIMM MHOTOYTOJIbHUKA.
B3aumHoe pacnosio;KeHUenpOCTPaHCTBEHHBIX PUTYP.

10

Tema 7.2
MHOrorpaHHuKHU

Copepxanue y4eOHOro MaTepuasia

1,2,3

Bepuunsi, pedpa, rpain  MHororpanHuka. [Ipusma. Ilpsamas u
HakJIOHHasT mpu3Ma. [IpaBwibHas mpusma. Ilapannenemunen. Kyo6.
[Inpamuna. [IpaBunbHasg nupamuaa. Y cedeHHas nupamuna. Terpasap.
CummeTrpun B KyOe, B MapajulefienuIiesie, B TpU3Me W MHpPaAMHUIEC.
Ceuenus ky0a, mpu3mbl M1 nupamuibl. [IpeacTaBieHue o MpaBUIIBHBIX
MHOTOTpaHHMKaxX (TeTpa’ape, KyOe, OKTadape, [OAeKa’Ape W
HMKOCadApe).

IIpakTHyeckue 3aHATHSA
Paznuunbie BHUJIbl MHOTOTPaHHUKOB. Mx MHOTOIPaHHHUKOB.
Ilnomans MOBEPXHOCTH.

CamocTosiTesibHasi padoTa 00y4ar0IIUXCH

30
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- HO,Z[FOTOBK& AOKJIaJa Ha TEMY «HpaBI/IJIBHI)IC u IMOJYIIPAaBUJIbHEBIC
MHOT'OI'paHHUKHW, HOI[FOTOBKa JOKJIaga Ha TCMY
«Konunueckue ceueHus u HXTIPUMCHCHHUC B TCXHHUKC)).

Tema 7.3. Tenan | Conepxxkanue yueOHOro Mmarepuasa 1,2,3
MOBEPXHOCTH =
BpAIICHHS [Hunuaap u KoHyc. YcedeHHBIM koHyc. OCHOBaHUE, BbICOTa, OOKOBas
MOBEPXHOCTh, oOpasyiomas, pa3BepTka. OcCeBble CEUCHHS] M CECUCHUS,
napayiensHbie ocHoBaHuto. lllapu cdepa, ux ceuenus. KacarenbHas
IJIOCKOCTH K cepe.
IpakTuyeckue 3aHATHS
Buasl cummerpuii B mpoctpaHcTBe. CUMMETPHSI TEJI BPALICHUS
U MHOTOTPaHHUKOB.
Tema 7.4. Conepxxkanue yueOHOro MmaTepuasa 1,2,3
flei)l\:fell ep}:/lnnﬂ ’ O6bem u ero usmepenue. UurerpasibHas dhopmyna oobema. Gopmysibl
o0BeMa Ky0a, MPSIMOYTOJILHOTO napasuieJienunena, MIPU3MBI,
munHapa. dopmynsl  o0bema THUpamMuAbl M KoHyca. DopmyIibl
TJIOIIA/IA TOBEPXHOCTEN IUIMHApa U KoHyca. DopMynbl oObema 1apa
u wiomaan chepol. Ilogobue Ten. OTHOUICHUS — IIONIAACH
MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJL.
IIpakTHyeckue 3aHATHS
Brruucnenune miomajei 1 00beMOB.
Conep:xanue yueOHOTro MaTepuaa 1,2,3
Tema 7.5.
KoopauHaThIN [IpsmoyronibHast (7ekapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
BEKTOPbI dopmyniapacCTOSHUS MEXIY IBYMS TOUKAMHU.

VYpaBHeHus cdepsl, MIOCKOCTH U NpsiMoi. Bektopsl. Moaynib BekTOpa.
PaBeHCTBO BekTOPOB. Cl10KEHNE BEKTOPOB.

YMHOXEHHME BEKTOpa Ha 4ucio. PasioxeHue Bekropa IO
HaIpaBJIECHUAM. YTOJI MEXIy AByMs BeKkTopamu. IIpoekuuss BekTopa Ha
ocb. Koopaunatel BekTopa. CKajspHOE IPOU3BENECHHE BEKTOPOB.
Hcnonb30BaHne KOOPAUHAT U BEKTOPOB IIPU PEILIEHUU MaTEMaTUYECKUX
U IIpUKJIagHbIX3a0ay.
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IpakTHYeckue 3aHITHS 8
Bekropsl. [leiicTBus ¢ BekTtopamu. JlekapToBa cuCcTeEMa KOOPAUHAT
B IIPOCTPAHCTBE. Y PaBHEHHUE OKPYKHOCTH,C(HEPHI, INTOCKOCTH.
Paccrosaue mexny Toukamu. J[eMCTBUS ¢ BEKTOpAMU, 3aJaHHBIMU
koopanHaTaMu. CKaliIpHOE TPOU3BEACHUE BEKTOPOB. BekTopHOE
YPaBHEHHE NMPSIMOM UTLTOCKOCTHU. ICTI0JIb30BaHHE BEKTOPOB IIPU
JIOKA3aTENbCTBE TEOPEM CTEPEOMETPUMU.

KoncyabTranuu 2

IIpoMeskyTOYHAS aTTEeCTANUSA -IK3aAMEH 8

JUi XapaKTepUCTUKH YPOBHS OCBOEHHS Y4€OHOT0 MaTepHalia UCIONIb3YIOTCS CIeIy0IINe0003HaYEeHUS:

1. - 03HaKOMUTENBHBIN (Y3HABAHHE U3YYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpOAYKTUBHBIHN (BBIIIOJHEHHUE JEATENLHOCTH IO 00pa31y, HHCTPYKIIUU, METOINYECKUMPEKOMEHIALIUSAM WM 10T PYKOBOACTBOM
IIPENOIaBATENsA);

3. - IPOXYKTUBHBIH (IJTAHUPOBAHUE W CAMOCTOSTEILHOE BRIMTOJTHEHUE ICATSILHOCTH,PEIICHNE TTPOOJIEMHBIX, CUTYaIITMOHHBIX
3aaHUMN ).
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2.3 XapaKTepucTUKA OCHOBHBIX BU/I0OB Y4€0HOI1 IesiTeJIbHOCTH 00YYAOIIHXCS

Copnep:xxanue XapakTepucTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTY€HTOB(HA yPOBHE
o0y4eHust Y4eOHBbIX J1efiCTBHIA)
O3HakOMJIEHHE C pOJbI0 MaTeMaTHKH B HayKe, TEXHUKE, JKOHOMHKE,
Brenenue MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKON NesiTeIbHOCTH. O3HAKOMIICHUE

C LEJISIMH W 3aJja4aMK M3Y4YeHUs MaTeMaTUKH Mpu ocBoeHnu npodeccuiit CI1O u
cnenuanbHoctel CIIO.

1. AITEBPA

Pa3BuTHE NOHIATHAO
Uunucjae

Beimonnenue apudmMeruueckux NEMCTBUN HAJ YUCIAMH, COYeTas YCTHbIE H
NUCbMEHHBIE IpueMbl. HaxoxaeHue NpUONMKEHHBIX 3HAYCHUM BEIMYUH MU
MOTPEUIHOCTE BBIYMCICHUH (a0COMIOTHOM H OTHOCHUTENBHOW); CpaBHEHUE
YHCIIOBBIX BbIpakeHUi. Haxoxnenune

olMOOK B IMpPEeoOpa3OBaHUAX M BBIYUCICHUSAX (OTHOCUTCS KO BCEM ITYHKTaM
MIPOTPaMMBI).

Kophu, crenenn,
siorapugmsi

O3HakoMJICHUE C TIOHATHEM KOpHS N-U CTENEeHW, CBOWCTBAMU paJUKaIOB U
MpaBWJIaMU CpaBHEHUsS KOpHEW. DOpMyIMpOBAHHE ONPEACICHUS KOPHSA U
CBOWCTB KOpHEW. BblunciieHHE M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE MPUKUIKH
3HaueHus: KOpHs. [IpeoOpa3oBaHHME 4YHUCIOBBIX W OYKBEHHBIX BBIPAXKCHHM,
CoJiep>KalllnX pafuKanbl. BelmomHeHue pacueToB Mo (opMyliaM, COAEpKalluM
paguKabl, OCYIIECTBIsAsI HEOOXOAUWMBIE TMOJCTAHOBKHM U IpeoOpa3oBaHMUs.
OnpeneneHre paBHOCUIBHOCTH  BBIPAKEHUMH C  paaukaiamu. PeleHue
WPPALMOHANIBHBIX ~ ypaBHEHUWA. (O3HAaKOMJIEHHUE C TMOHSTHEM CTEIEHU C
JICHCTBUTEIbHBIM TMOKa3aTeneM. HaxoxaeHue 3HAauYeHWH CTENEeHHW, HUCIOIb3YA
py HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPENCTBA. 3aMuChIBAHUE KOpPHSA N-id
CTENEHW B BHUJE CTENEHH C JPOOHBIM TOKaszaTreleM U  HaoOOpOT.
DopmMyJIMPOBAHUE CBOMCTB CTEINEHEW. BhIUnCIIEHHE CTENEHEN ¢ palMOHAIbHBIM
MOKa3aTeJIeM, BBIITOJHEHUE MPUKUKN 3HAYEHUS CTETIEHU, CPABHEHUE CTETICHEH.
[Ipeobpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPAKECHHM, COAEpXKAIIUX CTETICHH,
MpUMEHssI CBOMCTBa. Pemienne mokazaTenbHBIX ypaBHeHUH. O3HaKOMJIEHHE C
IPUMEHEHUEM KOPHEM M CTENEHEHd IIPU BBIUKUCICHUM CPEIHUX, JCJICHUU
OTpe3Ka B «30J0TOM CE€YECHHH». PelleHue NpUKIagHbIX 3a7ad Ha CIIOXKHBIE
MIPOLIECHTHI.

IIpeodpa3oBanue
ajiredpanyecKux
BbIPAXKEHH U

Brinmonnenue npeobpa3zoBaHuii BIpaykeHHH, IpUMEHEeHNe GOpMyII, CBA3aHHBIX
co cBoiicTBaMu creneHeil u jgorapudmoB. OnpeneneHrneodaacT JOMyCTUMBIX
3HA4YeHUH JTOTapu(PpMHUUECKOTO BBIPAKEHHUS.

Pemenue norapudmMuyueckux ypaBHEHUH, YIJIOB TOBOPOTA U OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYToJIbHUKA HOOBSICHEHHE UX B3aUMOCBSI3H.

2. OCHOBBI TPUTOHOMETPUHA

(OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHYCCKUX TOXICCTB
BBIUMCJICHUS 3HAUCHUH TPUTOHOMCTPUICCKUX (I)yHKLII/Iﬁ 1o OHHOﬁ us3

HHX.

TS
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N3ydyenne ocHOBHBIX (OPMYT TPUTOHOMETPUH: POPMYJIIbI CIOKEHUS, YABOCHUS,

IIpeoOpa3oBanus npeoOpa3oBaHusi CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIMI B NpOHM3BEIECHUE H
NMPOCTEeHIIUX MIpOU3BEACHUSI B CYMMY W IDIpUMEHEHHE IIpHM BBIYHCICHHH 3HAYECHHUS
TPUTOHOMETPUYECK UX |TPUTOHOMETPUUECKOTO BBIPAXKEHUS U yrpolleHus ero. O3HaKoMJIEHHUE CO
BbIPaKEeHN I CBOMCTBAMHU CHUMMETPHUH TOYEK
Ha E€IUHUYHON OKPY)XKHOCTH U TMpPUMEHEHHEe HX [UIs BbiBojga (opmyin
MIPUBEACHUS.
Pemenne mno d¢opmynraM U TPUTOHOMETPUUECKOMY  KPYTY
Ipocreiimmne MPOCTEUIINX TPUTOHOMETPUUYECKHX ypaBHeHHH. [IpuMeHeHHEe OOIMX METOIOB
TPUTOHOMETPHYECKHE |perieHUs ypaBHEHUM (IIpUBEIECHHE K JIMHEHHOMY, KBaJIpaTHOMY, METOL
YpPaBHCHHUS U paslioKeHUs] Ha  MHOXKUTEIH, 3aMEHbl TMEPEMEHHOW) TPH  PEIICHUH
HECPAaBCHCTBA TPUTOHOMETPUYECKUX YPAaBHEHUM.
YMeHHe OoTMedarb Ha Kpyre peleHus IPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.
O3HakoMJIeHHE C  IOHSATHEM 00paTHBIX TPUTOHOMETPUYECKUX
ApKcunyc, GbyHKIH. N3yuenue onpenesieHU apKCUHYCa,  ApKKOCHHYCA,
ApKKOCHHYC,

APKTAHI€HC YHCJIAa

apKTaHIeHca 4yMcia, popMysInpoBaHUE UX, H300paKEeHUE HA €AMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE IIPU PELICHUH YPAaBHEHUM.

®YHKINU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [lonsaTueo
HeNpepbLIBHOCTH
byHxuun

O3HakOMJIEHHE C TIOHATHUEM IEPEMEHHOW, IpUMEpaMH 3aBUCUMOCTEH MEXAY
nepeMeHHbIMH.  O3HakOMJIGHHE ¢  TOHATHEM Tpaduka, OmpeaeseHue
NPUHAIISKHOCTH TOYKH Tpapuky ¢yHkuuud. Ompenenenue 1o ¢dopmyse
MPOCTEHIIel 3aBUCHMOCTH, BHIa e¢ Tpaduka. Beipakenue no gopmyie oaHON
nepeMeHHol depes npyrue. O3HaKOMIICHHE C OTpesesieHneM (pyHKInH,

¢dopmynupoBanue ero. Haxoxaenue obnactu onpeaeneHust 1 006JacTi 3HaYCHUN
GbyHKIUH.

CsoiicTBa

GyHKumu.
I'padmyeckasn
HHTEpHpeTanus.

IIpumepsl
(QYHKIMOHAIBHBIX
3aBHCHUMOCTEI B
peasbHBIX Mpoueccax u

O3HakOMJIEHHE € TpUMepamMH (QYHKIMOHAIbHBIX 3aBUCUMOCTEH B PEAJbHBIX
mpoueccax M3 CMEXKHBIX JIUCHUIUIMH. O3HaKOMIIEHHME C JIOKa3aTelbHBIMU
pacCcyX/€HUSIMH HEKOTOPBIX CBOWCTB JIMHEWMHONM M KBaJApaTUYHOM (QYHKIH,
MIPOBE/IEHUE UCCIIEI0BaHM JIMHEHHOM, KyCOUHO-INHEHHOH, TpOOHO-TMHEHHOM U
KBaJpaTU4HON (yHKUMH, mocTpoeHue ux rpadukon. IlocTpoeHue u ureHue
rpapukoB ¢ynkuuit. Mccnenosanue ¢ynkuuu. CocraBieHHe BHUIOB (PyHKIHMIMA
[0 JAHHOMY YCJIOBHIO, pEUNICHME 3aJad Ha DJKCTpeMyM. DBelnosHeHue
npeoOpa3oBanuil rpadguka GyHKIHH.

ABJICHUAX
Oo0parHble N3ydenue noHsTHs 00paTHOM (PYHKIIMH, ONIpeie]ICHHE BUIA U TIOCTPOCHHE
pyHKIHT rpaduka oOpaTHON (HYHKIIMH, HAXOXKICHUE €€ 00JIacTH OmpeneseHus U 00J1acTh

3Ha4yeHui. [Ipumenenme cBoicTB GyHKIMN PU UCCIIEJOBAHUN YPaBHEHUH 1
perieHnu 3a1ad Ha SkcTpemyM. O3HaKOMJICHUE C TIOHSITHEM CIIOKHOW (PYHKITUU
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CTeneHHbIe,
MoKa3areJibHbIC,
siorapupmMuyeckue u
TPUTOHOMETPHYECK He
ynxuun.

OoOpaTHbIe
TPUTOHOMETPHUYECK He
byHxkun

Breruncnenne 3HadeHMd (QYHKOWE 1O 3HA4YeHWIO aprymeHTa. OmpeaeieHue
MOJIOKEHUS TOUKU Ha TpaduKe Mo ee KoopauHataM U HaoOopoT. Mcnonb3oBanue
CBOMCTB (YHKIMWA [JI1 CpaBHEHUS 3HAYCHUW CTENEHEeW u Jiorapugmos.
[Toctpoenne rpaduKoB CTENEHHBIX W Jorapupmuyecknx Qyakmuii. Permenue
IIOKa3aTeIbHbIX M JOrapu(pMHUUECKUX YPABHEHUH M HEPABEHCTB IO H3BECTHBIM
anroputMaM. O3HAKOMJIEHHME C TIOHSATHEM HENPEPBIBHOM MEPUOANYECKON
¢GyHkuuu, (opMyIMpOBaHHE CBOICTB CHHyca M KOCHHYCA, IOCTPOECHHE HX|
rpa¢pukoB. O3HAaKOMIIGHHE C TIOHSATHEM TapMOHHYECKHX KOJICOAaHUH W
IpUMEpaMu FapMOHHUYECKHMX KojeOaHWH AJs ONMCaHMs IpPOLEcCOB B (u3MKe U
apyrux — obnactsax  3HaHMA. O3HAKOMJIEHHE C  TOHATHEM  pa3pbIBHOU
nepuoau4eckoil GpyHkuu, GopMyaMpoBaHHE CBOWCTB TAHI'€HCA M KOTaHIEHCA,
noctpoeane ux rpapukoB. [IpumeHneHne CBONCTB (GYyHKIHMA [UIsi CpaBHEHUS
3HAYEHUH TPUTOHOMETPUYECKUX (YHKLUUH, PpEILIeHUs TPUTOHOMETPUUYECKHX
ypaBHenuid. [loctpoenne rpadukoB 0OpaTHBIX

TPUTOHOMETpHUYECKUX (YHKIUNA W ompeneneHue mo rpadukaM HX CBOWCTB.
Brmonnenue npeoOpa3oBaHus rpa@uKoOB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHociienoBaTeJLHOCTH

O3HakOMJICHHE C TOHSATHEM YHCIOBOW IOCIIEIOBATEILHOCTH, CIOCOO0aMH ee
3a/1aHMsl, BBIYUCICHUSMU €€ 4WieHOB. O3HAKOMJICHHE C TOHATHEM Ipejena
nocneaoBaTenbHOCTH. O3HAKOMIIEHHE C BBIYMCIECHHUEM CYMMBbI OECKOHEYHOTO
YHUCIIOBOTO psiia HAa MPUMEPE BBIUYUCICHUS CYMMBI OCCKOHEYHO YOBIBAIOIICH
reoMeTpuuecKkoil mporpeccuu. Pemienwe 3agad Ha MNOpUMEHEHHE (OPMYIIBI
CyMMBbI OECKOHEUHO YOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPECCUH.

IIpousBoanas u ee
NpUMeHeHHe

O3HakoMJIeHHE C TMOHATHEM MNpou3BOAHOH. M3yueHue u QopmynupoBaHue ee
MEXaHUYECKOTO U TE€OMETPUUYECKOT0 CMBICIIA, U3yUYEHUE aIrOPUTMa BBIYUCIICHUS
IIPOM3BOJHOM Ha IPUMEPE BBIYUCIICHUS MIHOBEHHOH CKOPOCTH M YIJIOBOIO
ko3¢ ¢punmenta kacarenpHod. COCTaBICHHE YpaBHEHHUS KacaTelbHOIl B oOIieM
BUje. YCBOGHHE TMpaBWI JU(EepeHIpoBaHus, TaOIUIBI MPOU3BOIHBIX
AJIEeMEHTapHbIX (QYHKIUHI, OpUMeHeHue sl AuQQepeHunpoBaHus QYHKIHH,
COCTaBJICHUS YpaBHEHMs KacaTrelnbHOW. M3ydyeHne TeopeM O CBA3M CBOWCTB
GyHKIIMM U Tpou3BOJIHOM, (opmynupoBka ux. IIpoBeneHue ¢ mNOMONIBIO
NPOM3BOJIHON HcceoBaHUsA (GYHKLUHU, 33aJaHHOM (opMmyol. YcTaHOBIEHHE
CBSA3M CBOMCTB (YHKIMU M TPOM3BOAHOM mo ux rpaduxam. [Ipumenenue
OPOM3BOJHOW  JUIsL  pelIeHus  3a7ad Ha  HaXOKICHHWE  HauOOJbILIero,
HAaUMEHBIIIETO 3HAUEHUS U Ha HAXO0KJIEHUE SKCTPEMYyMa.

20



IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM HWHTErpajia U mepBooOpazHoil. M3ydeHue mpaBuia
BBIUUCIICHUST TIepBOOOpa3Hoil m Teopembl HpioTona — JleiiOnuna. Pemenue
3aJjad  Ha CBfA3b IIE€pPBOOOpAa3sHOM U €€ INPOU3BOJHOM,  BBIUMCIICHHE
NepBOOOPA3HOM sl AaHHOW (DYHKIIHH.

Pemenune 3amau Ha [OpUMEHEHHME MHTErpaja JUisl BBIYUCICHUS

(U3NYECKUX BETMYMH U TUIOIIAACH.

5. YPABHEHUS U HEPABEHCTBA

YpaBHeHusI MCHCTEMBbI
YPABHEHHIA.
HepaBencrBa u
CHCTEMbI HEPABEHCTB ¢
AByMsIlepeMeHHbIMU

O3HakoMJIEHHE C MPOCTEHIIMMHM CBEICHUSIMH O KOpHSX ajnredpandyeckux
YpaBHEHUH, IOHATUSAMHU MWCCIECIOBAHUS YPABHEHUW W CHUCTEM YPaBHEHHM.
N3ydyeHune Teopur paBHOCWIBHOCTH ypaBHEHUH M ee mpuMeHeHus. IloBropenue
3alUCH  PEUICHHs CTAaHJAApPTHBIX YpaBHEHWH, NPUEMOB TNPEoOpa3OBaAHHS
YpaBHEHMH I CBEACHHMA K CTaHAAPTHOMY YypaBHEHHIO. Pemenue
palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIBbHBIX W TPUTOHOMETPUUYECKUX
ypaBHeHUH U cucteM. Mcnonb3oBaHue CBOMCTB M TIpaduKoB (QYHKUUH a7s
peuieHuss ypaBHEeHMU. [loBTOpeHHME OCHOBHBIX NPHEMOB PEIICHUS CHUCTEM.
Pemenne ypaBHeHHMII ¢ TNpUMEHEHUEM BCeX MPUEMOB (Pa3lIOKEHHUsS Ha
MHOXXHUTEJIM, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJICTAHOBKH, TIpapUIecKOro
MeToza). Pemenne cucreM ypaBHEHMH € MPUMEHEHUEM pa3IMUYHBIX CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHK BONPOCAMM PELIEHUS HEPABEHCTB M HCIIOJIb30BAHUE
CBOWCTB U rpaukoB (QyHKIMIA NpU pelICeHUN HEPABEHCTB. PelleHre HepaBeHCTB
U CHCTEM HEpaBEHCTB C INPUMEHEHUEM pa3Iu4HbIX crocoboB. [IpumeHnenue
MaTEMaTUYECKUX METOJOB Ul PEIIECHUS COAEPKATENIBHBIX 3a/1a4 U3 pa3IM4HbIX
obmacTeil HayKd W TMPaKTHKH. VHTEpHpeTHpOBaHWE pPE3yIbTAaTOB C

Y4C€TOM PCAJIbHBIX OrpaHquHHﬁ.

6. 2JIEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEU U

CTATUCTUKHU

OcHoBHbIC NOHATHSA
KOMOMHATOPUKH

WN3ydyenue mpaBuina KOMOMHATOPUKM M TNPUMEHEHHWE TpU  PEIIeHUU
KOMOMHATOPHBIX 3aja4. PemeHne KOMOMHATOPHBIX 3a/1a4 METOJIOM mepebopa u
[0 MpaBwily yMHOXeHMs. O3HAKOMJIEHHE C TIOHATUSMU KOMOWHATOPUKHU:
pasMelleHUsIMHM, COYETaHMUSMHU, MEpPecTaHOBKaMU U  QopMylaMu Uid  HX
BblunciaeHus. OObsCHEHME U TNpuMeHeHue (opMyn Ui  BBIUYHCICHUS
pa3MelICHN, IEPECTAHOBOK U COYETAHMN NP pelleHnH 3a1ad. O3HaKoMIICHHE
¢ OunHomoM Hpiorona u TtpeyroiabHukoMm Ilackans. Pemienue mnpakTudeckux
3aJ]a4 C UCIOJIb30BaHUEM MOHATHH U PaBUJI KOMOMHATOPHUKH.

DJIeMeHTBI TEOPUH
BEPOATHOCTEM

N3yueHnne KIacCHYECKOTO OIpPEIENICHHUs] BEPOSTHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBl O CYMME BeEpOSATHOCTEH. PaccMoTpeHnme npuMepoB  BBIYHCICHUS
BEpOATHOCTEH. PelieHne 3aad Ha BBIYUCIIEHUE BEPOSTHOCTEN COOBITHI.

IIpeacrasiienue
JaHHBIX (TA0 MBI,

O3HakomiieHHE C IpelCTaBIeHHEM YHCIOBBIX  JIaHHBIX W WX
XapakTepucTHUKaMu. Perienne npakTH4eckux 3ajaad Ha 00paboTKy

YHUCJIOBBIX NaHHBIX, BBIYUCIICHHUC UX XaPAKTCPUCTUK.
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AUArpaMMBbl,
rpaduxu)

7. TEOMETPUA

IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

QopMynMpoBKa U  IPUBEIACHUE JOKA3aTEIbCTB  IIPU3HAKOB  B3aUMHOI'O
pPacnoIOKEHUs NPSIMBIX U IUIOCKOCTEN. Pacrio3HaBaHMe Ha 4yepTexax U MOJEIAX
pa3IMYHBIX CIy4aeB B3aUMHOI'O PpACIOJIOKEHHS IPSIMBIX MU  IIJIOCKOCTEW,
apryMEHTUPOBAaHUE CBOUX CyXIeHUU. @DOpMyNnHpOBaHHE  OIPEACIICHH,
IPU3HAKOB M CBOMCTB HapajuIeJIbHBIX M MEPHEHAMKYJISIPHBIX IIJIOCKOCTEH,
JBYTPaHHBIX U JIMHEWHBIX YIJOB. DBBINONHEHHWE NOCTPOEHUS YIJIOB MEXAY]|
OPSIMBIMHU, IPSIMOH M IJIOCKOCTBIO, MEXJY IUIOCKOCTSIMM [0 ONMCAHHUIO MU
pacno3HaBaHMEe HX Ha Mojensx. I[IpumMeHeHne TPU3HAKOB U CBOMCTB
pAacIoNIOKEHHsI MPSAMBIX U TUIOCKOCTEH MpH peuieHuu 3amad. M3o0paxeHue Ha
PUCYHKaX U KOHCTPYMPOBAHHME Ha MOJENSAX MEPIECHIUKYISIPOB U HAKIOHHBIX K|
IUIOCKOCTH, NPSIMBIX, HapauielbHBIX IIJIOCKOCTEH, YIVIOB MEXIy HpSIMON H
IUIOCKOCTBI0O U OOOCHOBaHHE MOCTpoeHHUsA. PelieHue 3amad Ha BBIUMCICHHE
reOMEeTPUUYECKUX BearurH. ONUCBhIBAHNUE PACCTOSHUS OT TOUKH J0 MJIOCKOCTH, OT|
OpsMOM 10 TJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY CKpPELIUBAIOIIMMUCS
OpSIMBIMH,  MEXAY  HPOM3BOJBHBIMH  (QHUrypaMH B  IPOCTPAHCTBE.
DopMynupOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyIlIECTBOBaHUS, CBOMCTBA). M300pakeHre Ha YepTekax U MOJEISIX PaCCTOSHUS
U 000CHOBaHUE CBOUX CyxkJaeHuW. OmpeseneHne M BBIYUCICHUE PACCTOSHHUM B
npoctpanctBe. [IpumeHenue ¢GopMyn U TEOpEeM IUIAHUMETPUU IS PELICHUS
3ama4y. O3HaKOMJIEHHE C MOHATHEM MapajUIeIbHOIO MPOEKTUPOBAHUS M €ro
cBoiicTBaMHi. DOPMYITMPOBAHUE TEOPEMBI O IUIOIIAAX OPTOrOHAIBHOM MPOCKIHUH
MHOroyrojpbHuka. IIpuMeHeHue Teopuu [isi OOOCHOBAaHUS MOCTPOCHUN H
BBIYMCIICHUM. APryMEHTHPOBAaHHE  CBOMX  CYXKICHMM O  B3aUMHOM
PacmoI0KEHUH MPOCTPAHCTBEHHBIX QUTYD.

MHuororpanHuk

Onucanue U XxapaKTepUCTUKA PA3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NEepevnCIIeHNe UX 3JIEMEHTOB U CBOMCTB. M300paxkeHre MHOTOIpaHHUKOB U
BBITNIOJTHEHHUE ITOCTPOSHMSI Ha U300paXKEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.
Brruncnenne TMHENHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTHPOBaHUE CBOMX CYKIEHUI. XapaKTepuCcTUKa U
n300pa’keHne ceueHus!, pa3BepTKH MHOTOIPAaHHUKOB, BEIYMCICHHUE TUIOIAACH
nosepxHoctell.IlocTpoenne npocTeinx ceueHuit Ky0a, Ipu3Mbl, TUPAMUIBL.
[TpumeHenue GpakToB U CBeACHUN U3 TUIaHUMETpUU. O3HaAKOMIIEHHE CBUIaMU
CUMMETPUI B IPOCTPAHCTBE, (POPMYIHPOBAHUE ONPEAEICHUII U  CBOMCTB.
XapakTEepUCTUKa CHMMETPUM  TEJ BPAIllEHUsI U MHOTOTPaHHUKOB.
IIpuMeHeHne CBOWCTB CHMMETPUMIIPU pelIeHuH 3anad. Mcnonb3oBaHue
nproOpPEeTeHHBIX 3HAHUM I UCCIIEAOBAHMS U MOJICIUPOBAHUS HECIIOKHBIX
3aga4. M300paeHHeOCHOBHBIX MHOTOIPAaHHUKOB U BBITIOJIHEHUE PUCYHKOB I10
YCIIOBUSIM 3a]a4.
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Tenau
NMOBEPXHOCTH
BpalleHUus

O3HakOMJIEHHE C BHJaMHU TeJ BpalleHus, GOpMyJIUpPOBAaHUE UX OMpEICNICHUN U
cBOKCTB. DOPMYIMPOBAHUE TEOPEM O CEUEHUHU LIAPA MIOCKOCTHIO U MJIOCKOCTH,
KacarenbHOU K cdepe. XapakTepucTHKa U U300pakeHHE TeNl BpalleHHs, UX
pa3BepTKH, ceueHHs. PenieHue 3agady Ha MOCTPOCHUE CEUECHUM, BBIYMCICHHE
JUIMH,  PacCTOsAHWM, yrjoB, Iwiomaned. IIpoBeneHue  okasaTenbHBIX
pacCyXIeHHI TIpuU pelIieHUu 3anad. [IpuMeHeHue CBONCTB CHUMMETPUU NPHU
pellleHrr3anay Ha Tesa BpalleHus, komOuHanuoo Tei. M3o0pakeHue

OCHOBHBIX KPYIJIBIX TCJI U BBIIIOJIHCHHUEC PUCYHKA IO YCJIOBHUIO 3a/1a4u.

HN3mepenus B
reoMeTpuM

O3HakOMJICHHE C MOHATHSAMH IUIOIIAAU U 00beMa, aKCHOMaMU U CBOMCTBaMH.
Pemenue 3agay Ha BBIYMCICHHE IUIOINAACH IUIOCKUX QUTYp C TNPUMEHEHUEM
COOTBETCTBYIOIIUX (popmya U (akTOB U3 IIaHUMETpUU. V3yueHue teopeM o
BBIUUCIICHUH 00BEMOB IMPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a/1a4 HA MPUMEHEHUE
(dbopMyn BeIuucieHus o0bemMoB. M3yuenue ¢hopMyi A BHIYMCICHUS IIOLIaAen
[IOBEPXHOCTE MHOTOTPAaHHUKOB U TeJl BpaileHus. O3HaKOMIIEHHE C METOJ0M
BBIUMCIICHUS TUIOIIAAU MOBEpXHOCTU cdepbl. Pemienne 3amauy Ha BBIYKCICHHUE
Iionaiel MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEII.

Koopaunatsl u
BEKTOPBI

O3HakOMJICHME C TIOHATHEM BEKTopa. [3yueHue nekapTOBOM CHUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOpPAMHATAM TOYEK U
IUIOCKOCTEH, HAXOXACHHE KOOpAMHAT To4eK. Haxoxnenue ypaBHEHMM
OKpY>KHOCTH, c(hepbl, MIOCKOCTH. BBIYHMCICHHE PACCTOSHUN MEXIY TOUYKAMHU.
N3ydyeHne CBOICTB BEKTOPHBIX BEJIIMYUH, IPABWI PA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPABUJI HAXOXKIACHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MpaBWI [EHCTBUH C BEKTOPAaMH, 3aJaHHBIMU KOOPIMHATAMH.
[IpuMeHeHne TeopuH IIpU PELICHUH 3a7a4 Ha JIEUCTBUA C BeKTOpaMu. M3yuenue
CKaJSIPHOTO TPOM3BEINECHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHHMS IPAMOM U
m10cKOCTH. [ [puMeHenne Teopuu Ipyu PEeLICHUH 3a7a4 Ha ACUCTBUS C BEKTOPaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYMCIICHHS BEIUYHMH YIJIOB
u paccrosHui. O3HAKOMIICHHE C JIOKAa3aTEeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIOJI0KEHUN IPSAMBIX HU INIOCKOCTEH C UCIIOJIB30BAHUEM BEKTOPOB.
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3. YCJIOBUA PEAJIMBAIINN PABOYEN ITPOI'PAMMBbI
OBHIEOBPA3OBATEJIbHOU JUCIHIUIIJIMHbI

3.1. MarepuanbHO-TeXHHYECKOe o0ecneyeHue

[Ipu peanuzamuu oOpazoBaTenbHOM mporpammbl mo crenuanbHocT 38.02.01
DOKOHOMHKA M Oyxraiatepckuid y4yeT (IO OTpacisiM)  HCIONb3YIOTCS CIEAYIOINe
KOMITOHEHTHI MaTepUaIbHO- TEXHUYECKOM 0a3bl ISl U3YUECHUS JUCIUTUINHBI.

VYuebnas ayautopus 5 Ha 30 MOCamOYHBIX MECT JJII IPOBEACHUS YUECOHBIX
3aHATHI BCEX BHUJIOB (B T.Y. MPAKTUYECKOMN MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHAVUBUYATbHBIX KOHCYJbTAIMHI, TEKYIEr0 KOHTPOJS U MPOMEKYTOYHOU aTTeCTaIluU
no azapecy yia. llpsaummukoBa 1.14 ctp. 6 yuebnsii kopmyc 21. IlepconanmbHbid
KOMIIBIOTED C BBIXOJIOM B HMHTEPHET, JKpaH sl MPOEKTOpa, JOCKa MapKepHas,
OpPOEKTOp, 2 KOJOHKH, YYeOHBIE CTOJBI, YYCHHYECKHE CTYNbs, KJIaBHATYpa,
KOMITBIOTEPHAsI MBI, HATJIAIHBIE TTOCOOUS, TUTAKATHI

[TomenieHne aisi CaMOCTOSITENIBHOM PabOThl 00yYaromuxcsi, ayauropust 6, c
BBIXOJJOM B ceTh «VIHTepHET» W JOCTYyNOM B DJIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpa3oBaTeNbHyI0 Cpelly yHHBepcuTeTa no azapecy yi. [IpsHumnukoBa a.14 ctp. 6
yueOHbIl Kopmyc 21, cnenuanu3upoBaHHas MeOelb: CTONbI YYeHHYeCcKHe — 6 miT.,
ctynbsi — 12. Texuudueckme cpenctBa oOydeHHss W Marepuansl: [lepcoHanbHbIE
KOMITBIOTEPHI C BEIXOJIOM B MHTEPHET — 6 IIT.

[lomenienne naasi caMoOCTOATENbHOM paboThl oOydaronuxcst — lLleHTpasibHas
HayuHas OuOnmoreka mmenu H.M. XKenesnoa mo aapecy JluctBennuuHas amies, 2,
KOpIl. 1, — yuTanbHbIe-KOMIBIOTEPHBIE 3albl (HAa 50 MOCagOYHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeueny ne 00xX00UMBIX KOMNIEKMOG JUUYEH3ZUOHHO20 NPOPAMMHO0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),OnepanuonHas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckunid.

3.2. YueOHasi InTepaTypa u pecypchbl HHPOPMALMOHHO-00pa30BaTEeIbHOM
cpelibl YHUBEPCUTETA, BKJIIOYAs NepeYyeHb Y4eOH0-MeTOINYeCKOro odecneyeHust
JJIS1 CAMOCTOSITE/IbHOI PatoThl 00YYAKOIIMXCS MO TUCIUIJIMHE

OcHoBHas JauTEpaTypa:

1. Maremaruka. [IpakTukym: ydyeOHOe mocoOue ajsi CpeJHero npoQeccuOHaIbHOTO
obpazoanusi / O. B. TatapuukoB [u #p.]; moa  oOmeld  pemakiuei

O. B. TarapuukoBa. — MockBa: M3nmarensctBo FOpaiit, 2021. — 285 ¢c. —

(ITpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

anekTpoHHbIH // OOpa3oBaTenbHas miatdgopma FOpaiit [cair].
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2. Maremaruka: yd4eOHUK g cpeaHero mpodeccuoHanbHOro oOpa3oBaHus /

O. B. TarapuukoB [u 1p.]; mox oOmed penaknueir O. B. TarapHukoBa. —
Mocksa: UzmarensctBo FOpaiit, 2021. — 450 c¢. — (IIpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekct: 3aeKTpOHHBIH [/
Oo6pazoBatenbHas wiargopma FOpaiit [caiiT].

JlonoJiHUTEIbHAS JTUTEPATYpA:

. IIunmaweB, B. C. Marematuka: y4eOHWK H TPAKTHKYM IS CPEIHETO
npodeccronansHoro  obpaszoBanusi /  B. C. [llumaueB; moxm  penaxiuei
A. H. TuxonoBa. — 8-¢ uzn., nepepad. u non. — Mocksa: U3natenscTBo FOpaiiT,
2021. — 447 c¢. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-534-
13405-6. — Tekcrt: anektponHbIi // O0pa3oBarebHas iardopma KOpaiT [caiit].

Y4eOHo-MeTOoAuYeCKHE MATEPHAIbI:
1.Meroanueckue  yKazaHWs K  MPaKTHUYECKUM/JabopaTOpHbIM  paboTam

(Onextponnbiii pecypc)/ Koporun HO.U., T'opoxoB JI.B., — MockBa: PTAY-MCXA,
2021 — ObC —«PI'AY-MCXA»

Humepuem — pecypcwi
OnextpoHHO-0nOmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizea

(manee DbC) caiit www.library.timacad.ru

Hayunas snextponnas oubaroreka «KubdepJlennnkay - https://cyberleninka.ru/

CereBas dJIeKTpOHHAs OMOJIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOM JUCHUIJIAHBI

Kontpons wu

OLICHKAa

pEe3ynbTaTOB

OCBOCHMU

y4eOHOro  Impeamera

OCYHCCTBIIACTCA IPCIIOAaBaTCIICM B IIPOLCCCE IMPOBCACHUS IMPAKTHYCCKUX 33H5[TI/II>1, a

TAKIKC  BBIIIOJIHCHUA

00yYaIOIIMMUCS

UCCJIeIOBaHUM, B OopME KOHTPOJIBbHOM pabOThI, IK3aMEeHA

HHAWBUYAJIBbHBIX

3a/IaHUM, TPOEKTOB,

Pe3ynbratel 00ydeHus

Kpurepun oneHku

MeToabpl OLIEHKHA

- chOpMHPOBAHHOCTh
IIPEACTABICHAN 0
MaTeMaTUKe Kak
YHUBEPCATHLHOM SI3BIKE
HayKH, CpeICTBE
MOJICJIMPOBAHUS  SBJICHUM
U TPOIECCOB, HACIX U
METOJIaX MaTEMATUKU;

-IOHUMAaHUE 3HAYUMOCTHU
MAaTEMAaTUKH JJ1s1 HAy4YHO-
TE€XHOJIOTUYECKOTO
nporpecca,
c(hOpMHUPOBAHHOCTH
OTHOIIEHUSI K MaTEMAaTHUKE
Kak K YacTH
o011IeYeI0BEYECKOM
KYJbTYpBI yepes
3HAKOMCTBO C HCTOpHUEHN
pa3BUTHUS MaTEMaTHKH,
ABOJTIOIHEH
MaTeMaTUYECKUX UICH;

-pa3BUTHE
MBIILICHUS,
MIPOCTPAHCTBEHHOTO
BOOOpaxeHus,
AJTOPUTMUYECKOU
KyJIbTYpPbl, KPUTHYHOCTH
MBIIIJICHUST Ha YpPOBHE,
HEO0XO0IUMOM IS

Oymymieit

JJOTNYCCKOI'O

Conepxanue U 00BEM
MaTepuaina, MOJJIeKaIIero
pOBEpPKE,  OIpeaemsieTcs

POrpamMMoOi U Y4EOHUKOM.
BrisiBneHre MOHOTHI,
POYHOCTH YCBOCHUSA
O0Oy4arOIIMMUCS TEOPUU U
yMEHHE TIPUMEHSTH ee Ha
IPAKTHUKE B 3HAKOMBIX U

HC3HAKOMBIX CUTyalusx.
YuuTHIBa€TCS MOKa3aHHBIC
CTyACHTaMH 3HaHUA u

yMmeHus. OleHKa 3aBUCHUT
OT HAJIMYHUS U XapakTepa

ITOrPELIHOCTEN,
JIOTTYIIIEHHBIX
00yJaroImMUMHUCH.

Cpenu MOTPEIIHOCTEN
BBIJICIISIFOTCSL  OIMUOKH |
HEIOYETHI. OmoKou
CUMTACTCS  TMOTPEITHOCTD,

CCJIM OHa CBUACTCIBCTBYCT
O TOM, 4YTO CTYIACHT HC

(0): N0 (S OCHOBHBIMU
3HAHUSIMHU 151 (nm)
YMEHHSIMHU, YKa3aHHBIMU B
nporpamMe. Henoueramu

CUHUTAIOTCA IMOIrPCIIHOCTH,
KOTOPBIC HC IIPUBCIN K
HCKaXXCHHNIO CMBICJIa

MOJIYYEHHOTO Ouenka

TeKylmuii KOHTPOJIb:

- OIIPOC YCTHBIN
(ppoHTaTBHBIH);

- TECTUPOBAHUE;

- BHIIIOJTHEHUE
MCbMEHHON paboTHlI;

- BBITIOJTHEHUE
IPaKTUYECKON padOThI
(uHIuBUAYaTbHAs hopma
paboThI)

[IpomexyTounas
aTTectanus B popMme:

1 cemecTp KOHTpOJIbHAS
paboTta

2 CEMECT) - DK3aMEH.

Merton npoBeneHus
MIPOMEKYTOUHOU
aTTecTalluu 2 ceMecTpa:
BBITIOJTHEHUE
AK3aMEHAI[MOHHOTO
KOMIUIEKCHOTO 3aJIaHusI
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podecCuoHaTEHOM

NEeSATEeTLHOCTH, TUTS
MIPOJTOJKCHUS
o0pa3oBaHuUs u
camo00pazoBaHus;
-OBJIaJICHUE
MaTeMaTHYECKUMHU
3HAaHUSAMH W YMCHHIMH,
HEOOXOAMMBIMHU B
TIOBCETHEBHOM >KU3HH, JIJIS
OCBOCHUS CMEKHBIX

€CTECTBEHHO-HAYYHBIX
JTUCIUTUINH ¥ TUCIUILIAH
po¢heCCUOHAIBHOTO
UK, I TOTYYCHUS
o0Opa3oBaHuUs B 00JIaCTAX,

HE TpeOyrommx
yIIIyOJIeHHOM
MaTeMaTHYECKOMN
IIOJITOTOBKH;

-TOTOBHOCTb 51
CITOCOOHOCTh K

o0pa3oBaHHIO, B  TOM
qucjae camMooO0pa3oBaHUIO,
Ha  TMPOTSDKEHUH  BCEU
KU3HH, CO3HATEIIBbHOE

OTHOIIICHHUE K
HETIPEPHIBHOMY
00pa30BaHUIO KaK
YCIIOBUIO YCIICIIHOU
poheCCHOHAIBHOM u
00IIIeCTBEHHOM
JIEATEIILHOCTH;
-TOTOBHOCTbD n
CITOCOOHOCTh K
CaMOCTOSITSIILHOU
TBOPYECKOM 51
OTBETCTBEHHOU

OTBETa Yy4yallerocs IMpu
YCTHOM Y NUCHBMEHHOM
ompocax, MPOBOJUTCS IO
MIATHOAJNIBHOM  CHCTEME.
[IpenonaBarens MOJKET
MOBBICUTh ~ OTMETKY  3a
OpUTHMHAJIBHBIA OTBET Ha
BOIIPOC WJIM OPUTHHAILHOE
pelieHue 3a1aun, KOTOphie
CBUJICTEIILCTBYIOT 0
BBICOKOM YPOBHE BJIa/ICHUS
HH(POPMAITMOHHBIMHU

TEXHOJIOTUSMH YUaIlllUMCH,
3a pelieHue OoJsee
CIIOXKHOM  3aJaud  WIH
OTBET Ha 00JIee CIIOKHBIN
BOIIPOC,  MPEJI0KECHHbIC
CTYJICHTY JOMOJHUTEIBHO
II0CJ€ BBIOJHECHUS WM
OCHOBHBIX 3aJIaHUI.

OueHka yCTHBIX OTBETOB.
"OTauyHo" - €Clii CTYJICHT
IIyOOKO U MPOYHO YCBOWJI
MIPOTPAMMHBIM  MaTepUall
HcuepnbiBaronie,
MOCJIEIOBATENBHO,
rPAaMOTHO U  JIOTHYECKHU
CTPOMHO €ro M3JIaraeT, He
3aTpyAHSIETCS C OTBETOM

npu BUJIOM3MCHCHUU
3aJIaHusl, CBOOOJTHO
CHPABIISICTCS C 33Ja4aMU U
MPAKTHYCCKUMHU

3aJIaHUSIMH, NIPaBHIILHO
O00OCHOBBIBAET TMPHUHSITHIC
peleHus, yMeeT

CaMOCTOSITEIILHO 00001aTh
W W3JIaratb MaTepHal, He
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JESTCILHOCTH,
-TOTOBHOCTH K
KOJIJICKTUBHOM pabore,
COTPYIHHYECTBY co
CBEpPCTHUKAMH B
00pa3oBaTEILHOM,
OOIIIECTBEHHO  ITOJIC3HOM,
y4eOHO-
HCCIICIOBATEILCKOM,

IPOEKTHOW U JAPYIUX
BUIAX JIESITENBHOCTH; -
YMEHUE CAMOCTOSITEIIBHO

OTIpeNeNATh EeH
NeSITeTbHOCTU u
COCTaBJISITh TUJTaHbI
NEeSITEBHOCTH;
CaMOCTOSITEJIbHO
OCYIIECTBJISTH,
KOHTPOJIUPOBATH u
KOPPEKTUPOBATH
JeSITEBHOCTD;
UCIIOJIb30BaTh BCE

BO3MOKHBIE PECYPCHI JIsI
JIOCTHIKEHHUSA
IIOCTABIICHHBIX IEelIeH U
peanun3anuu IUIAHOB
NESATEeTLHOCTH; BBIOUPATH
yCIEIIHbIE CTpaTeruu B
Pa3JIMUHBIX CUTYAIUSX;

-YyMEHHUE  TPOAYKTHUBHO

0011aThCS 51
B3aMMO/ICHCTBOBATh B
rporecce COBMECTHOM
NEATEIbHOCTH, YYUTHIBATH
TTO3UIIUH TPYTUX
YYaCTHHKOB
JIEATEIILHOCTH,

3¢ dexTuBHO  paspeaTh

JIOTTyCKasi OMMOOK.

"Xopoiio" - eciau TBEpIO
CTYZIEHT 3HAET
IIPOTPAMMHBIM  MaTepHal,
IPaMOTHO U MO CYIIECTBY
U3JIaraeT ero, HE
JIOITyCKAeT CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE Ha
BOIIPOC, MOXKET MPABUIBLHO
MPUMEHSTh TEOPETUUECKUE
MOJOXKEHUSI U BIJIAJICET
HEOOXOJIMMBIMU YMEHUSIMU
u HaBBbIKAMHU npu
BBITIOJTHEHUHU
MPAKTUYECKUX  3aJaHUM.
"V noBnerBoputenpbHO" -
€CIM  CTYJIEHT  YCBOMWII
TOJBKO OCHOBHOM
Marepuasi, HO HE 3HAET
OTZIEJIbHBIX JeTane,
JIOITyCKAaeT  HETOYHOCTH,
HEJIOCTATOYHO
MPaBUJIbHbBIC
GbopMyJIUPOBKH, HapyIIAeT
MOCJIEI0BATEIbHOCTh B
W3JIO)KEHUU TTPOTPAMMHOTO
Marepualia U UCIbITHIBACT

3aTPyHECHUS B
BEITIOJTHEHUH

MPAKTUYECKUX  3aJaHHM.
"HeynoBnerBoputenbHO'" -
€CIIM CTyJCHT HEe 3HaeT
3HAYUTEIJIHLHOMU 4acTHu

MIPOTPaMMHOT0 MaTepuaa,
JIOTYCKAeT CYyIIECTBECHHBIC
OIINOKH, ¢  OOJBIINMHU
3aTpyIHCHUSIMU

BBITIOJTHSCT IPAKTHYCCKUE
3aaHusl, 3a1a4u.
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KOH(JIUKTBI;

-BJIaJICHUE HaBbIKaMU
MO3HABATENbHOM, y4eOHO-
HCCJIE0BATEIIbCKOU 5
MPOEKTHOM JI€SITETbHOCTH,
HaBbIKAMH  Pa3pELICHUS
mpo0JeM; CIOCOOHOCTh H
TOTOBHOCTh K
CaMOCTOSITEIbHOMY

MOMCKY METOJIOB PELICHUS
MPAKTUYECKUX 3aziad,
MPUMEHEHUIO PA3TUYHBIX
METO/IOB MTO3HAHUS;

-TOTOBHOCTbH 51
CIIOCOOHOCThH K
CaMOCTOSITEJIbHOMN
nHGOPMAIMOHHO-
II03HABATEILHOM

JESTEIbHOCTH,  BKJIIOYas
yYMEHUE OPUEHTUPOBATHCS
B Pa3IMYHBIX MCTOYHUKAX
uH(bOpMaIHU, KPUTHUECKH

OIICHUBATh U
UHTEPIPETUPOBATH
uH(pOpMaITHIO,
MOJIy4aeMYIO u3

Pa3INYHbIX HCTOYHHUKOB,

-BJIaJICHUE SI3bIKOBBIMU
CpEICTBAMH: YMEHHE SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh
CBOKO  TOYKY  3pCHHS,
HCTOJIb30BaTh aJICKBaTHBIE
SI3BIKOBBIE  CpEACTBa; -
BJIaJICHUE HaBBbIKAMH
MO3HABATEIbHOMN
pedirekcun KaK 0CO3HAHMS
COBEPIIAEMBIX NEHUCTBUN U
MBICITUTEIIHHBIX

Kputepun OLICHKH
MMMCBMEHHBIX pPadoT:

«5»-Pabora moimkHa OBITH
BBITIOJIHCHA MTPABUJILHO H B
moJtHoM o0weme, 90- 100%
BBIIIOJTHEHHUS.

«4»-Pabora BBITIOJTHEHA
MpaBUIBLHO, HO WMEIOTCS
HEIOYETEI, IIPOIICHT
BBITIOJIHEHHUA 75-89%.

«3»- Pabora BBINONHEHA
MPaBWIbHO, HO HMEIOTCS
OLLINOKH, IIPOLICHT
BEITTOTHEHUS 59-74%.
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IIPOLIECCOB, 170'¢
pEe3yJIbTaTOB U OCHOBAHUH,
TPaHUI] CBOETO 3HAHUS U
HE3HAHUA, HOBBIX
NO3HABATEIbHBIX 33/1a4 H
CPEACTB JJISI UX
JNOCTUKEHUS, -
LEJIECYCTPEMIEHHOCTh B
NOMCKaX W  NIPHUHATUU
pEIIEHU,
CO00Pa3UTEIHLHOCTD "
UHTYULHA, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX
IIPECTABIICHUM;
CIIOCOOHOCTH
BOCIIPUHUMATH KPacoTy U
TapMOHHIO MUPA;

-c(hOpMUPOBAHHOCTH

IIPEACTABICHAN 0
MaTeMaTUKe Kak 4YacTu
MHUpPOBOM  KYyJIbTYpHl U
MECTe€  MAaTeMaTuKu B

COBPEMEHHOM
LUBUIN3AIMHA, CIIOCO0ax
OIMCAaHUs SIBJICHUU

pCaJIbHOI0 MHpPa Ha
MAaTCMATHYCCKOM A3BIKC,

-c(hOpMUPOBAHHOCTH
IIPEACTABICHUN 0
MaTeMaTHYEeCKUX
MOHSATUSX KaK BaKHEHITHUX
MaTeMaTHYECKUX

MOJENSIX,  MO3BOJISIONMINX
OMHCHIBATH W  H3y4aTh
pa3Hble  TPOIECChl |
SIBJICHUS, MTOHUMAaHHUE
BO3MO>KHOCTH
aKCHOMaTHYECKOTO
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OCTPOCHUSA
MAaTeMaTUYECKUX TEOPUH;

-BJIaJICHUE MeToaMu
JIOKa3aTEIbCTB "
aJITOPUTMOB peleHus,
YMEHUE UX [PUMEHSATD,
MPOBOJIUTh
JIOKa3aTeIbHbIE

paccyk IeHus B  XOJHE
peleHus 3ajady; -
BJIQJICHUE CTaHJIapTHBIMU
IpueMaMu peLIeHUs
paLMOHAJIbHBIX u
HMppalrOHAIbHBIX,
MOKa3aTEIbHbIX,
CTETIEHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHHI U HEPABEHCTB,
150:4 CUCTEM;
UCIIOJIb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX
porpaMmM, B TOM YHCIIE
JUJIs1 TIOUCKA TTyTH PELICHUS
Y WUTIOCTPALNK PELICHUS
YpPaBHEHUW U HEPABEHCTB;

-c(hOpMUPOBAHHOCTH
MPEACTABICHUM 00
OCHOBHBIX TOHATHUAX

MaTeMaTH4eCKOro aHaau3a
1 MX CBOMCTBAX, BJIaJICHUE
YMEHUEM
XapaKTepU30BaTh
NIOBEJICHHE byHKUIUHN,
MCTIOJIb30BAHUE
MOJTYYEHHBIX 3HAHUUN JJIA
ONMCAHUA W  aHaIN3a
pEalbHBIX 3aBUCUMOCTEW;
-BJIAJICHUE OCHOBHBIMU
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MOHATUSIMU O MIOCKUX U
MPOCTPAHCTBEHHBIX
reOMETPUYECKHUX PUrypax,
WX OCHOBHBIX CBOMCTBAaX;
c(hOpMHPOBAHHOCTh
yMEHUs pacrno3HaBaTh
reOMETPUYECKUE (PUTYPHI
Ha YepTekax, MOJACIAX U B
pearbHOM MUDE;
NPUMEHEHHE HW3YYEHHBIX
CBOMCTB T€OMETPUUYECKUX
buryp u dopmyn s
pEelIEHUs TEOMETPUUECKUX
3aJlady W 33ga4 = ¢
MPaKTUYECKUM
CoJlepKaHUEM;

-c(hOpMUPOBAHHOCTH

IIPEACTABICHAN 0
mpoleccax | SBICHUSX,
UMEIOUINX BEPOATHOCTHBIN
XapakTep, CTATUCTUYECKUX

3aKOHOMEPHOCTAX B
peanbHOM MHpe,
OCHOBHBIX MTOHATHUAX
AJIEMEHTAPHOU TEOpUHU
BEPOSATHOCTEW; YMEHHU

HaxoJUTh U OIICHUBATH
BEPOSATHOCTU HACTYILJICHUS
COOBITHIT B TMPOCTEHIINX
NPAKTUUYECKUX CUTYaLHSIX
u OCHOBHBIE
XapaKTePUCTUKU
CIIyYaWHBIX BEJINYNH;

-BJIaJICHUE HaBbIKAMHU
UCIIOIb30BaHUSI  T'OTOBBIX
KOMITBIOTEPHBIX MPOrpamMm
IIPU PEIICHUU 3a/1a4
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