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1. MACIIOPT TPOT'PAMMBI YUEBHOM JIUCHOUTLIAHBI

OVIL.04.Y MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A: TEOMETPUA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI
[Iporpamma y4eOHOM IUCLUIUIMHBI SIBISETCS YaCThIO MPOrpaMMbl MOJATOTOBKH
KBaJM(UIIMPOBAHHBIX pabounx, ciayxaumx B coorBerctBuu ¢ ®I'OC CIIO mo
npodeccun
35.01.19 Macrep camoBO-IapKOBOTO U JIAHMA(YTHOTO CTPOUTEIILCTBA

1.2. MecTo y4eOHOI TUCHMIJIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH
CMeNHAJINCTOB CpeIHero 3BeHa: JUCIUIUIMHA OTHOCHTCS K MNPO(QHILHBIM
JTUCITUTIIMNHAM 00111e00pa30BaTeILHON MOATOTOBKH.

1.3. lesn 1 321244 y4eOHOI JUCHUIIMHBI — TPEOOBAHMS K pe3yJibTaTaM

OCBOEHUsI YUeOHOH JUCIUIJIMHBI:

Conepxkanue mnporpamMmbl «MaTeMaTrvka) HalpaBJI€HO Ha JOCTHUKEHUE

CJIEIYIOIINUX LETICH:

— obecnieyenune choOpMUPOBAHHOCTH MIPEICTABICHUN O COIIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpax CTAaHOBJICHUS MATEMATUKHU;

— o0OecneueHue C(HOPMUPOBAHHOCTH  JIOTMYECKOIO, aJTOPUTMHUYECKOTO U
MaTeMaTHYECKOr0 MBIILJICHUS;

— obOecneueHue CHOPMUPOBAHHOCTH YMEHUN MNPUMEHATH IMOJIYyYCHHBIC 3HAHUS
IIPU PEIICHUU PA3IUYHbIX 33/1a4;

— obecnieueHne c(HOPMHUPOBAHHOCTU MPEJACTABICHUNH O MaTEeMaTHKe KaK YacTu
00111eueIOBEYECKOM KYJIbTYPhI, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJISIOLIEM
OMUCHIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

OcBoeHue cofepkaHusl yueOHON TUCIMIUIMHBL «MaTeMatnka» oOecreuyrnBaeT

JTOCTUKEHUE CTYJEHTAMHU CJICIYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

—  cOpMHUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEICTBE MOJEIUPOBAHUS SIBICHUW M TPOIECCOB, UACIX H
METO/IaX MaTEMaTHKH;

—  TIOHUMaHUE 3HAaYUMOCTH MaTEMaTUKU JUIsl HAYYHO-TEXHUYECKOTO Iporpecca,
chOpPMHPOBAHHOCTh,  OTHOIICHUS K  MaTeMaTWKe Kak K  4acTH
OOIIEYeIOBEYECKON KYyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTUKH, PBOJIIOIMEH MaTEMAaTUYECKUX UJICH;

—  pa3BUTHUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
AITOPUTMHYCCKOW  KYJNBTYPBI, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE,
HEOOXOaUMOM Uit  Oyaymied mnpodeCCUOHAIBHOM — ACSTEIbHOCTH, IS
MPOJIOJIKEHUS 00pa30BaHUs U CAaMOOOPA30BaAHMS;

—  OBJAJICHHE MaTEeMaTHYECCKUMHU 3HAHUSAMU U YMEHHUSIMH, HEOOXOIMMBIMHU B TIO-
BCEJIHEBHOM KW3HM, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUTUIMH ¥ JUCHUIUIMH TPO(PECCHOHATBHOTO NHWKIIA, IS TOJYYCHHS
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oOpa3oBaHusi B 00JacTsX, HE TPeOYIOIMX YrIyOJIEHHON MaTeMaTH4ecKOi
MMOJTOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKCHUH BCEH JKU3HU, CO3HATEJIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEUTHON MpodecCHoHaIbHON U 00IIeCTBEHHOM
JIESITEIbHOCTH;

FOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSITEJIbHOM  TBOPYECKOH U
OTBETCTBCHHOMU ICATSIHbHOCTH,

TOTOBHOCTh K KOJUICKTHBHOM pa®oTe, COTPYJAHHUYCCTBY CO CBEPCTHHUKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOH, Y4eOHO-MCCIeI0BATEIbCKOM,
MIPOEKTHOM U JIPYyTUX BUJAX JIEATCIbHOCTH,

OTHOIIICHHE K MPO(ECCHOHAIBHON JIEITSIHPHOCTH KaK BO3MOXKHOCTH YYaCTHS

B peIIeHu JAYHBIX, 0OII[eCTBEHHBIX, rOCyJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIEM;
MeTanpeaMeTHbIX:

YMEHUE CAMOCTOSITEIBHO OMPENEsaTh LETU JEATeTbHOCTH W COCTaBIATH
IUIaHbl JESTEIBHOCTH; CaMOCTOSITEIbBHO OCYIIECTBISITh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEILHOCTD; UCIOIb30BaTh BCE BO3MOXKHBIE PECYpPChI st
JIOCTHDKEHMSI TIOCTaBJICHHBIX IIeJIed M peanu3alyyd TUIAHOB JESTEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

YMEHHUE MPOJYKTHUBHO OOIIAThCS W B3aUMOJICUCTBOBATH B IPOIECCE
COBMECTHOW JEATEIHHOCTH, YYUTHIBATH TMO3WIMH JPYTHX YYACTHHUKOB
NEeATeIbHOCTH, Y(PHEKTUBHO pa3peniaTb KOHPIUKTHL;

BJIQJICHUEC HaBBIKAMU IIO3HABATEIBHOM, Y4YEOHO-UCCIEAOBATEIBCKOU U
MIPOCKTHON JEATEbHOCTH, HaBbIKAMH Pa3peIICHUs] TPOOJIeM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWUCKY METOJIOB PEHICHUS MPAKTHUYCCKUX
3aJ1a4, MPUMEHEHHIO PA3JIMUYHbIX METOOB MO3HAHUS;

TOTOBHOCTh W  CIIOCOOHOCTh K  CaMOCTOATENbHON  WH(OpPMAIMOHHO-
MO3HABATENILHON JIESITEIbHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBATHCS B
pa3MYHBIX  HCTOYHUKAX HMHPOPMAIMM, KPUTUYECKH OICHUBATH M
MHTEPIPETUPOBATH MHPOPMAIIHIO, TOTYYaeMYI0 U3 PA3TMUYHBIX HCTOYHUKOB;
BJIAJICHUE SI3BIKOBBIMU CPEACTBAMU: YMEHHUE SCHO, JJOTUYHO U TOYHO U3JIaraTh
CBOIO TOUYKY 3PEHHUSI, UCIIOIH30BaTh aJICKBATHBIC S3BIKOBBIC CPECTBA,;
BJIQJICHUE HaBbIKAMU TIO3HABATEIbHOM  peduiekcun Kak  OCO3HaHUs
COBEPIIIACMbIX JEHCTBUNA W MBICIUTEIBHBIX TIPOIECCOB, MX PE3yJbTaTOB U
OCHOBAaHWM, TPaHUI] CBOETO 3HAHUS W HE3HAHUS, HOBBIX ITO3HABATEIHHBIX
3a/1a4 ¥ CPEJICTB IS UX JOCTHIKEHUS,

IIEJICYCTPEMIICHHOCTD B TIOMCKAaX M MPUHATHH PEIICHUH, COOOPa3HTEIbHOCTh
Y MHTYWIIHSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHHUI; CIIOCOOHOCTH
BOCIIPUHUMATH KPACOTy ¥ TAPMOHUIO MUPA;

npeIMeTHbIX:

c(OPMHPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTUKE KaK YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTHKA B COBPEMEHHOHN ITMBUIIU3AINH, CIIOCO0ax
OIHMCAHMS SIBJICHUH pPeaIbHOTO MHUpa HAa MATEMaTHYECKOM SI3bIKE;



chOpPMHPOBAHHOCTh TMPEACTABICHUN O MAaTEeMaTHYECKUX TMOHSATHUSIX Kak
BAKHEMIINX MAaTEMATUUECKUX MOJEIISIX, MO3BOJISIFOIINX ONUCHIBATh U U3y4aTh
pa3HbI€ MPOLECCHI U SBJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUIL;

BJIAJICHUE METOJAaMHU JIOKA3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHUE HX
MPUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJE PEIICHHS
3ajady;

BJIAJICHUE CTAHJAAPTHBIMH [PHUEMaMH  PEIICHUA  PalMOHAIBHBIX U
MPPAlHOHANBHBIX, IIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUM W  HEPABEHCTB, MUX CHCTEM; MCIIOJb30BAHUE TOTOBBIX
KOMITBIOTEPHBIX MMPOrpaMM, B TOM YHCJE JJISI MOUCKA MYTH PEUICHHUS U
WJUTIOCTPALAN PEIICHUS YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTD MIPEICTABICHUMN 00 OCHOBHBIX TTOHSTHUAX
MaTeMaTHYeCKOr0 aHaln3a MW KX CBOWCTBAxX, BIAJCHUE YMEHHUEM
XapaKTepUu30BaTh MOBeeHNE (PYHKIUHN, NCTIOIH30BAHUE MMOTYUYEHHBIX 3HAHUN
JUISL ONMCAHUS M AHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU I[IOHSATUAMU O IUIOCKMX W IMPOCTPAHCTBEHHBIX
reoOMeTpUYeCKux (Urypax, UX OCHOBHBIX CBOWCTBaX; CHOPMUPOBAHHOCTD
YMEHUSI pacro3HaBaTh reoMeTpuieckue (GUrypbl Ha 4epTekax, MOJACNSIX U B
peaIbHOM MUPE; TPUMEHEHUE U3YyUYEHHBIX CBOMCTB F€OMETPUUYECKUX DUTyp U
dbopmyn sl pellieHUs] TeOMETPUYECKUX 3aJad W 3aj]ad C MPaKTUYECKUM
COJIEp/KaHHEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUM O Tpolleccax U SIBICHUAX, MUMEIOIINX
BEPOSITHOCTHBI XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM
MHPE, OCHOBHBIX TMOHSATHUAX 3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEMN; YMEHHI
HaxOJHUTh U OLICHUBATh BEPOSTHOCTU HACTYIUICHUSI COOBITUH B MPOCTEHIIUX
IPAKTUYECKUX CHUTYalMAX M OCHOBHBIC XAPAKTEPUCTUKHU CIy4aWHBIX
BEJINYMH;

BJIAJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrPaMm
IIPY PELICHUU 3a]a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHHUE MPOrPAMMbI Y4€OHOI M CUMILIUHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs 417 dac, B TOM 4ucie:

00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku obydaromierocst 286 vaca;
CaMOCTOATENLHOM paboThl oOy4Jaromierocs 131 gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem yueOHOH JUCHUNIMHBI K BUbI Y4eOHOH padoThl

Bua yueOHoi1 padoThl Oobvem uacos
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 417
Oo0s13aTeIbHAN aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero) 286

B TOM 4YHCJIC.

71a00paToOpHbIE paOOTHI —

PAKTUYECKUE 3aHITHUS 142

KOHTPOJIbHBIE paOOTHI —

KypcoBasi paboTa (IIpOeKT) (He npedycmompeHo) —

CamocrosiTeibHas padboTa o0y4awierocs (Bcero) 131

B TOM YHUCIJIC.

caMoCToATeNbHasg padoTa HaJ KypcoBOM pabOTOH (IIPOEKTOM) —
(ne npedycmompeno)

paboTa c KOHCIIEKTOM Y4e0HOro MaTepuasa 25

paboTa ¢ OCHOBHOM JTUTEPATYPOU 25

pellIeHNE MPAKTUYECKUX 3aJaHui 81
Konnokeuym,

ougpepenyuposanmolii 3auem
Hmoeosas ammecmayus 6 hopme

IK3AMEHA




2.2. Temarnuyeckuii miIaH u coaep:xkanve y4deOHod maucuumianmabl OVYIL04.Y Maremaruka: ajareOpa uM Hayaja
MaTeMaTH4eCKOro aHAJIN3a, FreOMeTPHUs

HaumenoBanmue
pa3aena, TeM

Conep:xaHue y4eOGHOro MaTepuala, JadopaTopHble padoThbl U MPAKTHYECKHE 3aHATHSI, CAMOCTOSITE/IbHASI padoTa
o0yJawImuxcs, KypcoBasi padora (IPoeKT) (eciiu npedycmompennl)

Oobem
4acoB

YpoBensb
OCBOEHHA

1

2

4

BBenenue

Conep:xanne y4ed0HOT0 MaTepuaJia;

MaremaTyrka B HayKe, TCXHUKE, 9KOHOMHUKE, HH(bOpMaLII/IOHHLIX TCXHOJIOTHUAX U HpaKTH‘-IeCKOﬁ JCATCIIBHOCTH.
L[eJ'II/I 1 3aJ1a4¥ U3YYCHU MATEMATUKU IIPH OCBOCHUU CIienaibHOCTEH CIIO.

Pazpen 1. PABBUTHUE IIOHATHUA O YUCJIE

34

Tema 1.1. Heable n
PallHOHAJJbHbIC YHUCJIA

Cojepxanne y4eGHOro MatepuaJia

Harypanbhbie yncina. Llesbie uncna PannoHasipHbie Yncia. Aprudmernueckue omnepaiuy B MHOXKECTBE PalliOHATbHBIX
yrcen. OOpalleHrne NepruoJuueckux Jpoodei B OOBIKHOBEHHBIE.

ITpakTHyeckoe 3aHATHE.

Apucpmerndeckue qeHCTBHSI HaJl YUCIAMH.
Apucpmerndeckue qeHCTBHSI HaJl YUCIaMH.
ApudmeTrndeckue NeHCTBHS HA YUCTAMH.
ApudmeTrndeckue NeHCTBHS HA YNCIaMH.

CamMocrosTelbHast padoTa 00y4yaromuxcs:

W3y4eHne koHCIIeKTa yueOHOTO MaTepuaa.
Pabora ¢ 0CHOBHOM JINTEPATyPOH.

Tema 1.2.
JlelicTBUTEILHBIE
qucIa

Copaepxanne yueGHOro MatepuaJia

HeiictButenbHbie uncina. [Tpubnmxenne 1edCTBUTENbHBIX YHCET KOHEYHBIMH JECSITUYHBIMH JPOOSIMU.
Moynp 1eHCTBUTENBRHOTO YUCA.

IIpakTuyeckas padora:

Brinonanenue apI/I(I)MeTI/I‘IeCKI/IX JIGﬁCTBI/Iﬁ HaJ] YrcCjiaMu, CO4Y€Tasl YCTHBIC U MMCbMEHHBIC IIPHUEMBI.
Bremonnenue apI/I(‘l)MCTI/ILICCKI/IX HeﬁCTBHﬁ HaJ YricjiaMH, CO4Y€TasA YCTHBIC U ITMCbMCHHBIC IIPUEMBI.
Bremonnenue apI/I(i)MeTI/ILICCKI/IX HeﬁCTBHﬁ Hal YricjiaMu, CO4Y€TasA YCTHBIC U ITMCbMCHHBIC IIPHUEMBI.
Brinonnenue apI/I(I)MeTI/I‘IeCKI/IX JIGﬁCTBI/Iﬁ HaJ YrcjiaMu, CO4Y€Tasl YCTHBIC U MMCbMCHHBIC IPHUECMBI.

CamocrosTe/ibHAsA padoTa 00y4aroLerocs:

N3ydeHne KoHCIIEKTa yueOHOTO MaTepHara.
PaboTa ¢ 0CHOBHOI THTEPaTypPOH.

Tema 1.3.
IpubéanxxenHbIe
BBLIYMCJICHHS.
KomMmiiekcHbIe unciia

Conep:xanne y4eGHOro MaTepuasa

AOCOIOTHAS IOTPENTHOCTh. OTHOCUTENbHAS TOTPEITHOCTb.
JeiicTBus Hax puOIMKCHHBIMU 3HAYCHUAMU uncell. KoMIieKCHbIe Yuca.

IIpakTH4YecKoe 3aHATHE:

Haxoxnenue npuOmmKeHHBIX 3HAYCHUH BEJIMYHMH U MIOTPEITHOCTEH BHIYUCIICHUN (a0COIFOTHON U OTHOCHTEIIBHOM );
Haxosxaenue npuOImKeHHBIX 3HAYSHUH BEIMYHMH U TIOTPEITHOCTEH BEIYUCICHUHN (aOCOTIOTHONW M OTHOCUTEIIHHOM );




CpaBHEHNE YHCIIOBBIX BBIPAKECHUH.
CpaBHEHNE YHCIIOBBIX BBIPAKEHUH.

CamocTosiTeJbHas padoTa 00yYalouxcs:

W3yueHne KOHCTIEKTa yIeOHOTO MaTepHania.

Pabora ¢ 0CHOBHOM JIUTEPATYPOH.

Pazpen 2. KOPHU, CTEIIEHU U JIOI'APU®MbI

46

Paznen 2.1. Kopun u crenenn

22

Tema 2.1.1.
Apudmeruyeckuii
KOpeHb HATYPAJIbHOI
cTeneHu

Coaep:xanue y4eOHOro MmaTepuasa

Kophuu HaTypanbHO# CTETIEHN U3 YMCIIa U UX CBOWCTBA.

IIpakTH4iecKoe 3aHATHE.

Brruucnenne u cpaBHeHHE KOPHEH.
Brruncnenne u cpaBHEHHE KOPHEH.
BrinonHeHne pacyeToB ¢ paguKaIaMu.
BrImonHeHne pacyeToB ¢ pauKaIaMi.

CamocTosiTeibHAsA padoTa 00yYalOUIUXCS

W3ydenue koHcriekTa yueOHoro Marepuaina. Pabora ¢ OCHOBHOM JIUTEpaTypoil.

Tema 2.1.2. CteneHn ¢
PAaUMOHAJIBHBIM U

el CTBUTEIbHBIM
nokKa3zareJjieM

Conep:xaHue y4eOHOro MmaTepuasa

Crenenu ¢ padMOHAJIbHBIM IMOKA3aTCJIEM U UX cporictBa. CTeleHs ¢ I[eflCTBI/ITeHLHI)IM MoKa3aTejieM U UX CBOMCTBA.

IIpakTHyeckoe 3aHsATHE:

Haxosxnenne 3HaueHHU CTENCHHU, UCTIONB3YSI TP HEOOXOAUMOCTH HHCTPYMEHTAJIbHEIE CPE/ICTBA.
Haxoxnenue 3HaueHH CTENEeHH, UCTIONb3YsI TPH HE0OXOAUMOCTH HHCTPYMEHTAIbHBIE CPEICTBA.
Pemenne nokasaTenbHBIX YpaBHEHUM.
Pemenne nokasaTenbHBIX YpaBHEHUM.

Pemenne MPUKJIaAHbIX 3a4a4 Ha CJIOKHBIC MTPOLCHTHI. Brinonnenue IIPOBEPOYHBIX 3a)1aH1/1171.

Pemenne IMPUKJIAAHBIX 3a4a4 Ha CJIOKHBIC TPOLCHTHI. Brinonxnenue IMPOBEPOIHBIX 3a)1aH1/1171.

O3HaKOMIICHHE C NPUMCHEHUEM KOpHeﬁ U CTEeIeHel IpH BBIYUCIICHUHU CPEAHUX, NCJICHUU OTPE3KA B «30JI0TOM CCHCHUN.

O3HaKOMJIEHHE C IIPUMECHCHUEM KOpHeﬁ U CTeTIeHEeH IIpH BBIYUCIICHUN CPECOAHUX, JCIICHUH OTPE3KA B «30JI0TOM CCUYCHHUN)).

CamocrosiTeJbHAsA padoTa 00yUaroLuXcs:

N3ydenne KoHCTIeKTa yaeOHOTO MaTepHrara.
PaboTa ¢ 0OCHOBHOM JIMTEPaTypOH.

Pazjen 2.2. Jlorapugm.

Jlorapu¢m umciia

24

Tema 2.2.1.
Jlorapugmel

Cojepxanne y4eGHOro Matepuajia

[ownsTre nmorapudpma. OcCHOBHOE JIOTapU(PMHIECCKOE TOKIECTBO H €TI0 MPUMEHEHHE TP PEIICHUH TPOCTEHIITNX
JIOTapu(pMUICCKUX YpaBHEHHH.

CamocTosiTesqibHasA padoTa 00y4YalONIUXCs:

W3yuenne KoHCIEKTa yaeOHOro Mareprana. PaboTa ¢ OCHOBHOM JIHTEpaTypOH.

Tema 2.2.2. CBoiicTBa
Jorapupmos

Conep:xaHne y4eOHOro MmaTepuasa

OCHOBHEIEC CBOHCTBA JIOTAPU(PMOB.
[Tpumenenne cBONCTB Jorapru(mMoB IpH NpeoOpa3oBaHUH JOTAPH(PMUIESCKUX BBIPAKECHHUH.

IIpakTH4YecKoe 3aHATHE:




BrinmonHeHue npeoOpa3oBaHuil BeIpaXXeHUN, TIPUMEHEHHE (OPMYJI, CBA3aHHBIX CO CBOMCTBaMU CTETICHEH M JIoraprQMoB.
BrinmonHenne npeoOpa3oBaHuil BeIpaXXKeHHI, IPUMEHEHHE (OPMYJI, CBA3aHHBIX CO CBOMCTBAMHM CTETICHEH U JIOTaprU(pMOB.
Omnpenenenne 00JIacTh AOMYCTUMBIX 3HAYEHUHN JIOrapu(PMUUECKOTO BBIPAXKESHUSI.

Omnpenenenne 00JIacTh AOMYCTUMBIX 3HAYSHUHN JIOrapu(PMUUECKOTO BBIPAKESHUSI.

Pemenue norapudMuyecknx ypaBHEHHH.

Pemienue torapupMudeckKux ypaBHEHUI.

CamocrosTebHast padoTa 00y4arOINXCs: 2

N3ydenne koHcIiekTa yueOHOro MaTeprana. Pabora ¢ OCHOBHOM JIMTEpaTypOu.
Tema 2.2.3. Copepixanne yuye0HOro MaTepuaJia 2
HartypanbHblie u O06o03HaueHNE HATYPAIBLHOTO U IECATHIHOTO Jorapudma. Haxoxxaenne 3HaueHui HATYpaIbHBIX U AECATHIHBIX JIOTAPH(PMOB 2
JecATHYHbIE C MOMOIIBI0 TabuuI bpaarca u KalbKyIsTopa.
Jiorapupmbpl IIpakTHyecKoe 3aHATHE. 4

[IpeoOpazoBanue TOrapuPMHUECKUX BBIPAKESHUH.

[IpeobpazoBaHue TOrapuPMUUECKUX BIPAKESHUH.

[IpeobpazoBaHue TOrapuPMUUECKUX BIPAKESHUH.

[IpeoOpazoBanue TOrapuPMHUECKUX BHIPAKCHUH.

CamocTosiTeIbHAsI Pad0Ta 00yIAKOIIHXCS: 2

M3yueHne KOHCEKTa yueOHoro Marepuana. PaboTta ¢ OCHOBHOI IuTepaTypoH.
Pazpea 3. IPAAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE 40
Tema 3.1. AkcuoMbI Conep:xanue y4eGHOro MmaTepuasa 4
cTepeoMeTpHH. AKCHOMBI CTEpPEOMETPHH U CICACTBUSA U3 HUX. B3anmMHOe pactionoeHne npsiMeIX B ipocTpaHcTse. [lapamiensHoCTh 2
B3aumHoe MIPSIMBIX B IPOCTPAHCTBE.
pacnoJjio:keHue [MapamnensHOCT TpeX NpsMbIX. CKpemuBaroIuecs IpsiMble. YT0I MEXKIY MPSIMBIMH.
NpsiMbIX B CamocTosiTesIbHAs padoTa 00y4AIOIIUXCS 2
MPOCTPaHCTBE Nzydenune xoHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOU JTUTEpaTypoOu.
Tema 3.2. Cojepxanne y4eOHOro Matepuajia 2
IMapajieabHOCTH [MapannensHOCTS NpsiMOil 1 mIocKocTH. IlapamnensHocTh mtockocTel. CBOICTBA MapalIeNbHBIX TIOCKOCTEH. 2
TMpSIMOM W ILTOCKOCTH. | 175, krueckoe 3aHsTHE. 4
HapaJ'IJIBJIIzHOCTL BzaumHoe pacnonoxeHue npsiMbIX U INTOCKOCTEH.
fLIoCKOCTEH B3anmHoe pacnosnioxeHue NpsSMBIX U MIIOCKOCTEH.

Yron Mexy npsiMbIMU

Yron Mexy npsiMbIMH.

CamocTosiTeqibHasA padoTa 00yYalONIUXCS: 2

W3yuenne KoHCIIEKTa yaeOHOro Mareprana. PaboTa ¢ OCHOBHOM JIHTEpaTypOH.
Tema 3.3. Terpasap u | Conep:xxanue yueOHOro MaTepuajia 2 2
napaJsuiesenuines Tetpannp. [Mapamtenenunen. M3o0paxxeHne mpocTpaHCTBEHHBIX Guryp. [TocTtpoeHne cedeHni.
Tema 3.4. Coaepxanne y4eGHOro MaTepuaJia 4
IepnengukyasipHocTh | [lepneHAnKyIIpHOCTD MPAMON M INIOCKOCTH. [IpH3HAaK NEPICHANKYIIPHOCTH MIPSIMOH U IMIIIOCKOCTH. 2
NPSAMBIX H [TepneHUKyJIsp ¥ HAKJIOHHAs YTO0J MEXIY NPSIMOH U INIOCKOCTBIO
IIOCKOCTei IIpakTHyeckoe 3aHATHE. 2
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TeopeMbl 0 B3aMMHOM PacMOI0KEHNUU TIPSIMON U TUIOCKOCTH.
TeopeMbl 0 B3aMMHOM PaCMOI0KEHUHU NPSIMON U TIIIOCKOCTH.

CamocrosTebHast paéoTa 00y4yaronuxcs:

W3ydeHne koHcIeKkTa yueOHOro MaTeprana. Pabora ¢ OCHOBHOM JIMTEpaTypOu.

Tema 3.5. Teopema o
Tpex
nepHeHInKyJaspax

Conep:xanne y4e0HOro MaTepuajia

Teopema 0 Tpex nepneHIuKyIspax.

HpaRaneCKoe 3aHATHE.

[epneHAUKyYNAp U HAKJIOHHAS.
[lepneHauKyssp ¥ HAKJIIOHHAS.
Teopema 0 Tpex NepHIeHIUKYIApax.
Teopema o Tpex NepHeHIUKYIAPAX.

CamocTosiTeqibHas padoTa 00yYaIONIUXCS

N3ydeHune koHCIIEKTa yueOHOTo MaTepraiia. Pabora ¢ OCHOBHOM JIMTEPaTypOu.

Tema 3.6.
IlepnenauKyasipHbIC
IVIOCKOCTH

Cojepxanne y4eGHOro MarepuaJia

JByrpannsrii yrou. [lepneHankymnsipHbIe TUIOCKOCTH.
[Ipu3Hak neprneHaANKyISIpHOCTH MII0CKOCTEH.

IIpakTHyecKkoe 3aHATHE.

JIByrpaHHBIN yTOIL.

JByrpaHHbIii yroi.
BrinonHeHue npoBepoUHBbIX 3a1aHuil 10 Teme «IIpsAMble U INIOCKOCTU B IPOCTPAHCTBEN.

Brinonnenue npoBepoyHsbIX 3a1aHuil no teMe «IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE.

CaMocTosITeILHAA paﬁoTa oﬁyqamumxcm

Nzydenune xoHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOU JTUTEpaTypOu.

Paznen 4. KOMBUMHATOPUKA

15

Tema 4.1. Dy1eMeHTBI
KOMOMHATOPUKHU

Cojepxanne y4eoHOro MaTepuajia

OcHoOBHbIEC NOHATHI KOMOMHATOpUKH. IlepecTaHOBKH, pa3MEIICHNUS], COYCTaHHS.

IIpakTHyeckoe 3aHATHE.

Penrenue 3a1a4 Ha MOJICYET YUCIIA IEPECTAHOBOK, Pa3MEIICHUH, COUeTaHUH.
Pemenue 3aa4 Ha moacUeT Yucaa NEPECTAHOBOK, PA3MEILICHUI, COUCTaHHN.
Pemenue 3aa4 Ha moacUeT Yuciaa NEPECTAHOBOK, PA3MEILICHUI, COUCTaHHA.
Penrenue 3aa4 Ha OJICYET YUCIIA IEPECTAHOBOK, Pa3MEIICHHM, COUeTaHUN.

CamocTosiTeJbHAsA padoTa 00yYaroLuxcs:

Wzyuenne koHCIEKTa yaeOHOTO MaTteprana. PaboTa ¢ OCHOBHOM JIHTEpaTypOH.

Tema 4.2. bunom
HboToHa 1
TPEyroJbHUK
Ilackans

Conep:xanne y4eOHOro Mmarepmuasa

dopmya bmHoMa HeroToHa.
CoiicTBa OMHOMHAIBHBIX K03 durmenToB. Tpeyronpuuk Ilackans.

IIpakTHyeckoe 3aHATHE.

bunom HeroToHa u TpeyronpHuk [Tackamns
bunom Helotona u Tpeyrosnbauk ITackans
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CamocTosiTeqbHas padoTa 00yYAIONIUXCS

N3ydenune koHcrekTa yueOHOro Mateprana. Pabora ¢ OCHOBHOMU JIMTEPaTypOH.

Pa3nea 5. KOOPJAUHATBI U BEKTOPBI 18
Tema 5.1. Coaepxanne y4eGHOro MatepuaJia 2
IIpsiMoyro/ibHas [IpsimoyronpHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE. 2
cucreMa KoopauHat B | GopMyna paccTOSHIS MEXKIY IByMs TOUKaMU. Y paBHEHHUS c(hepbl, INTOCKOCTH U IPSMOH.
NPOCTPAHCTBE
CamocTosiTeqibHAs padoTa 00yYAIONIUXCS 2
N3ydenune koHcIekTa yueOHOTo MaTeprana. Pabora ¢ OCHOBHOM JIMTEpaTypOu.
Tema 5.2. Bektopsl B | Conep:xxanue y4eOHOro MaTepuajia 2
NMPOCTPAaHCTBE Bexrop. Moayns BekTopa. PaBeHcTBO BekTOpOoB. Cll0KeHHE BEKTOPOB. Y MHOKEHHUE BEKTOPA HA YHCIIO. 2
PasnosxeHne BekTopa 1o HampaBieHusM. [IeiicTBUs ¢ BEeKTOpaMH, 3aJaHHBIMU KOOPIMHATAMU.
[IpakTuyeckoe 3aHATHE. 2
JlericTBUS ¢ BEKTOpAMHU, 3aJaHHBIMU KOOPAHUHATAMHU.
JeiicTBUA ¢ BEKTOpaMH, 3aJaHHBIMUA KOOPIMHATAMU.
CamocTosiTeqibHAs1 padoTa 00y4AKOIIHUXCS 2
N3yueHne koHCHIEKTa yueOHOro Matepuana. PaboTa ¢ OCHOBHOI uTEpaTypoi.
Tema 5.3. Ckansipuoe | Conep:xxaHue yueOHOro MaTepuasia 2
npousseaecHue VYron mexmy Bekropamu [Ipoekiust BekTopa Ha och CKansipHOE TPOU3BEICHNE BEKTOPOB 2
BEKTOPOB
TpaKkTHYecKoe 3aHITHE. 4
Hcnonbs3zoBaHue KOOPAUHAT BEKTOPOB IPHU PEIIEHUH MAaTEMaTHYECKUX U MPUKIAIHBIX 3a]1a4.
Hcnons3oBanue KOOpAWHAT BEKTOPOB IIPU PECIICHUHN MAaTEMATUICCKUX U IPUKITAIHBIX 3a/1a4.
Hcnons3oBanue KOOpAWHAT BEKTOPOB IIPU PECIICHUHN MAaTEMATUICCKUX U IPUKIIAIHBIX 3a4a4.
Hcnonp3oBaHue KOOPAMHAT BEKTOPOB NP PEIIEHUH MATEMaTHYECKUX U MPUKIAIHBIX 3a]1a4.
CamocrosTe/bHAs padoTa 00yYalomuxcs: 2
N3ydeHne koHCIIeKTa yueOHOro MaTepuaiia. Pabota ¢ OCHOBHOM JIMTEPATypOH.
Pa3nen 6. OCHOBBI TPUTOHOMETPUHN 30
Tema 6.1. Pagnannaa | Cojep:kanue y4eGHOro MaTepuajia 2
Mepa yrJa. CoOTBETCTBHE MEX Ty TOUKAMH TIPSMOI 1 OKpykHOCTH. [ToHsATHE pagnana. @opMyITbl BEIYUCICHNUS [UTHHBI TyTH U TUIOMIAIH
BpamarenabHoe KpPYTOBOTO CEKTOpA. 2
nBuzkenune. Cunye, [TonsiTHe «eAMHUYHASI OKPY)KHOCTBY, KIIOBOPOT TOYKH BOKPYT Hadaima KOOpAHHATY. HaxoKaeHre TI0I0KEeHUS TOYKH
KOCHHYC, TAHI'€HC U OKpPY>KHOCTH, COOTBETCTBYIOILIEH JaHHOMY AEHCTBUTENBHOMY uncily. [ToHsTHS CUHYCa, KOCUHYCA, TAHT€HCAa U KOTaHI'€HCa
KOTAHT'eHC YHCIa yria(4ucra).
TpakTHYecKoe 3aHsATHE: 4

IIpumeneHne onpeeneHuil CHHyCa, KOCUHYCA IPU PEIIeHUH IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHH.

[Ipumenenne onpeaeneHuil CHHyca, KOCUHYCA IPU PEIIEHUU POCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHH.

[Ipumenenne hopmyI 3aBUCUMOCTH MEKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI€HCOM OJJHOTO U TOTO XK€ yIia
(uucna) A7s BEIYMCICHUHN CHHYCA, KOCHHYCa, TAHT'€HCA U KOTaHIeHca yriia(duciia) Mo 3aJaHHOMY 3HAYCHHUIO OHOTO U3 HHX.
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[Ipumenenne GopmyI 3aBICUMOCTH MEXKAY CHHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI'€HCOM OJJHOTO U TOTO )K€ yIiia
(umcra) A7 BEIYUCIICHUH CHHYCa, KOCHHYCa, TAHT'€HCA U KOTaHTeHca YIita(duciia) Mo 3aJaHHOMY 3HAYCHHUIO OHOTO U3 HHX.

CamocTosiTesqibHAsI padoTa 00y4YaIONIUXCS

N3yueHne koHCHIEKTa yueOHOro Marepuana. PaboTa ¢ OCHOBHOI nuTepaTypoi.

Tema 6.2. Copepixanne yue0HOro MaTepHuaJia
Tpuronomerpuyeckue | [loHsATHE TOXKIECTBA, KAK PABEHCTBA, CIIPABEIIIMBOTO IS BCEX HOIYCTUMBIX 3HaUeHHUH OYKB. Jl0Ka3aTebCTBa TOKIECTB C 2
TOKAECTBA WCIIOJIb30BaHNEM M3YUEHHBIX (POPMYIL.
IIpakTuyeckoe 3aHsATHE:
[IpumeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHAX TOXKIECTB JJISI BRIYMCIICHHS 3HAUCHUH TPUTOHOMETPHUCSCKHUX (PYHKIHHN 11O
OJIHOM U3 HUX
[IpuMeHeHNe OCHOBHBIX TPUTOHOMETPHUYESCKHAX TOXKIECTB ISl BRIYMCIICHHS 3HAUCHUH TPUTOHOMETPHUCSCKUX (PYHKIHH 110
OJTHOH U3 HUX
CamMocrosTe/bHas padoTa 00y4yaronuxcs:
M3ydeHune KoHCIIEKTa yueOHOTo MaTepraia. Pabora ¢ OCHOBHOM JIMTEPaTypOu.
Tema 6.3. Conepxanune y4eOHOro MaTepuasa
IIpeodpa3oBanus C " " "
. B€JICHUE BBIYUCIIEHUM 3HaYeHUH CUHYCa, KOCUHYCa U TAHT€HCA OTPULIATENbHBIX YIVIOB K BRIYUCIECHHUIO UX 3HAUCHUH U1
TIPOCTEHIIIHX MOJIOKUTENBHBIX YTII0B. DOPMYIEI CIIOKEHHS U UX TIPUMEHEHHUH TPU BEIYMCIICHHUSX U BHITIONHEHUH IpeoOpa3oBaHui
TPHTOHOMETPHHIECKHX TPUTOHOMETPHUECKUX BhIpaskeHUH. ClIeICTBUE TEOPEMBI CIIOXKEHHSL. 2
BRIpAKEHUH ITpumenenus GopMyI ABOIHOTO yriia Npu Mpeodpa30BaHUSIX TPUTOHOMETPUUECKHUX BBIPAXKEHHH, B YACTHOCTH IIPHU BHIBOJIE
(opMyI TONOBHHHOTO yTia. [IpaBuiio, mo3BosroNnIee 3aMEHUTh CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC JF000T0 Yrcia
COOTBCTCTBCHHO CMHYCOM, KOCUHYCOM, TAHI'CHCOM HJIM KOTAHI'CHCOM 4YHCJid
IIpakTuyeckoe 3aHATHE:
[Ipumenenue ¢GopMyI U MIPAaBUI IPHU BEITOIHEHUN MMPAKTHIESCKUX 3a/TaHIH.
[Tpumenenne ¢GopMy ¥ IPABUJI IPH BHIIOJIHEHUN IPAKTUYECKUX 3a1aHHH.
CamocrosiTeJbHAsA padoTa 00yyarouxcs:
N3ydeHune koHCIIEKTa yueOHOro MaTepuasia. Pabota ¢ OCHOBHOM JIMTEPATypPOH.
Tema 6.4. Cojepxanne y4eGHOro Matepuajia
IIpocreiimue DopMyITEI CyMMBI U pa3HOCTH CHHYCOB(KOCHHYCOB). [IprMeHeHne hopMyIT IpH BEIMUCICHHUSX U PA3IOKEHUN Ha MHOKUTEIH 2
TPUIOHOMETPHYECKHE | TPUTOHOMETPUUYECKUX BBIPAKEHUM.
YPABHEHUS U IIpakTHyeckoe 3aHsITHE.
HEpaBEHCTBA. [IpeobpazoBaHne TPUTOHOMETPHICCKHUX BEIPAKCHHH.
ApKcHHYC, [IpeoOpazoBaHne TPUTOHOMETPUICCKUX BBIPAsKCHUH.
APKKOCHHYC, [Ipocreiiine TPUroHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA.

APKTAHTE€HC YU J1a

IIpocrelimue TPUrOHOMETPUIECKHE YPABHEHUS U HEPABEHCTBA.

OO0paTHbIe TPUTOHOMETPUYCCKHE (YHKIIUN: ApKCUHYC, ApKKOCHHYC, apKTaHTeHC. BBITIOTHEHHE TIPOBEPOYHOTO 3aJaHHSI 10
TAHHOU TEME.

OOpaTHbBIE TPUTOHOMETPUYCCKHE (DYHKIIUU: apKCUHYC, ApKKOCHHYC, apKTaHTeHC. BBINOTHEHHE TIPOBEPOYHOTO 3aaHHs 1O
JTAHHOM TEME.
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CamocTosiTeqbHas padoTa 00yYAIONIUXCS

N3ydenue koHcriekTa yueOHOro Mateprana. Pabora ¢ OCHOBHOM JIMTEPaTypOH.

Pa3znen 7. PYHKIUU U TPAOUKU 48
Tema 7.1. Crenennasi | Cojaep:kaHue y4eOHOro MaTepuajia 2 9
(yHkuus, ee coiicrBa | OCHOBHBIE CBOICTBa CTeNeHHOH (QyHKIMH. ["paduku cTeneHHBIX QYHKIHUI.
u rpagux IIpakTuyeckoe 3aHsATHE. 2

Crenennast GyHKIUSA

CreneHnas QyHKIHS

CamocTosiTesqibHAsE padoTa 00y4YaIONIUXCS 2

M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ oCHOBHOM auTepaTypoH.
Tema 7.2. B3aumuo Coaep:xanue y4eOHOro MmaTepuasa 2 2
o0paTHble GyHKIMHU [onsitue dbyHkuuu odpatHo ans nanHoi ¢yHkuuu. Teopema 06 obpatHoil PpyHkimn. I'paduk dyHkunK, 0OpaTHON TaHHOH.

TpakTuyeckas pabora: 4

[Ipumepsr 3aBUCHMOCTEH MEXKIY IEPEMEHHBIMH B PEANBHBIX MPOIIECCaX U3 CMEXHBIX TUCIHILIAH. OTpeneneHue hyHKITHH.

ITpumeps! 3aBUCUMOCTEH MEX Ay IEPEMEHHBIMH B PEANBHBIX MIPOLIECCaX U3 CMEKHBIX AUCHUILIMH. OnpeaeneHue QyHKIUH.

IToctpoenue u uteHue rpadukoB GyHKIMH. MccnenoBanre QpyHKIMN.

[Toctpoenue u yrenue rpadukoB ¢pyHkmid. MccnenoBanue GyHKIHH.

CamocTosiTeIbHAsI Pad0Ta 00yIAKOIIHXCS: 2

W3ydeHune KoHCIIEKTa y4eOHOTo MaTepraia. Pabora ¢ OCHOBHOM JIMTEPaTypOu.
Tema 7.3. Conep:xaHue y4eOHOro MmaTepuasa 2 5
IToxka3aTesbHast ITonsaTue nokasaTenbHOM pyHKuMH. OCHOBHbIE CBONMCTBA MOKAa3aTeabHOM (yHKIMH. I'paduk nokazaTeabHOM (QyHKIIUH.
(bynkuus, ee cBoiicTBa | [IpaKkTHYECKOE 3aHATHE. 2
u rpaguk [MokasatenbHast GpyHKIHs

ITokazarenpHast QyHKIUS

CamocrosiTeJbHAasA padoTa 00yUarouxcs: 2

N3ydenune koHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOW JTUTEpaTypoOH.
Tema 7.4. Coaepxanne yueGHOro MatepuaJia 2
Jlorapupmuyeckas Bun u cBoiictBa morapudmuieckoi pyHkmm. I'paduk morapugMuiaeckoil GyHKINH C TaHHBIM OCHOBAHHEM. 2
(ynkuus, ee cBoiicTBa
H rpaguK IIpakTHyeckoe 3aHsITHE. 2

Jlorapupmuueckas GyHKIHS

Jlorapudmuueckas GpyHKIus

CamocTosiTeJbHAsA padoTa 00yYaroLuXcs: 2

Uzyuenne koHCIEKTa yaeOHOTO MaTtepuana. PaboTa ¢ OCHOBHOM JIHTEpaTypOH.
Tema 7.5. O0aacTb Copaepxanne y4eGHOro MatepuaJia 2
onpejeIeHus U INonsarne TpuroHomerpuaeckux ¢pyHknuii. OnpeneneHne 001acTh onpeeseHns 1 MHOKECTBA 3HAUSHUH 2
MHOECTBO 3HAYEHUH | TPUTOHOMETPHYECKUX (QYHKIIHIL.
TPUTOHOMeTpHUYeCKHX | CamocTosiTe]IbHAs padoTa 00yIaI0INXCsl: 2
byHkumii N3y4enne KoHCIEKTa yueOHOro Marepuana. Pabora ¢ OCHOBHOM JIMTEPATyPOH.
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Tema 7.6. UeTHOCTD,
HEYETHOCTb,
NMepUOANYHOCTH
TPUTOHOMETPUYECKHX
yHnxnuii

Conep:xaHne y4eOHOro MmaTepuasa

[TonsTre yeTHOCTH M HedeTHOCTH (pyHKIMi. [loHsATHE TIEpHOINIHOCTH (DYHKIIUH.
HccnenoBanue TpPUrOHOMETPHUUECKUX (DYHKIMI Ha YETHOCTh M HEYETHOCTh, HAXOXKIEHUE Neproaa (HyHKIIHH.

CamocTosiTeqibHAs padoTa 00yYAIONIUXCS

N3yueHue koHCIEKTa yueOHOro Marepuana. PaboTta ¢ OCHOBHOI nuTepaTypoi.

Tema 7.7. CBoiicTBa
bynkuun

Coaep:xanne y4eOHOro MaTepuasa

Cgaoiicta dynkium. ['paduk pyHakiuu. Mcmons3oBaHue CBOUCTB U rpaduka QYHKINH IPH PEIICHAN YPaBHECHHNA U
HEepaBeHCTB.

CamocTosiTeqibHAs padoTa 00yYAIONIUXCS

M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ OCHOBHOM auTepaTypoH.

Tema 7.8. O0paTHbIe
TPHUTOHOMETPUYECKHe
byHkuun

Copaepxanne y4eGHOro MarepuaJia

OO6patHble TpUroHOMeTpuIeckre GyHkun. CBOWCTBA 0OpaTHBIX TPUTOHOMETPHYECKUX QyHKIWHA. ['paduiku oOpaTHBIX
TPUTOHOMETPHUESCKHUX (DYHKIIHH.

IIpakTH4eckoe 3aHATHE:

CpoiicTBa 1 TpaIKu CHHYCa, KOCHHYCa, TAHTeHCca U KoTaHreHca. O0paTHble PyHKIUH 1 uX rpaduku. OOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHH.

CpoiicTBa U TpauKi CHHYCa, KOCUHYCa, TAaHTeHca U KoTaHreHca. O6paTHble QyHKIUHN 1 uX rpaduku. OOpaTHbIe
TPUTOHOMETPHUECKHE (DYHKITHH.

[IpeobpazoBanus rpaduka ¢pyHkuuu. ['apmonnyeckue konedanus. [Ipuknaaneie 3aqa4un.

[IpeobpazoBanus rpaduka ¢pyHkuuu. ['apmonnyeckue konedanus. [Ipuknaaneie 3aqa4un.

Brimonaenne npoBepoyHOit paboTHL

BrinosHeHHEe TPOBEPOYHOI PabOTHI.

CaMocTosITe ILHASA paﬁoTa OﬁyanOIHHXCﬂi

N3ydeHne koHCIIeKTa yueOHOro MaTepuaiia. Pabora ¢ OCHOBHOM JIMTEPATypPOH.

Pa3nen 8. MHOI'OI'PAHHUKMU U KPYIVIBIE TEJIA

34

Paznen 8.1. MHOrorpanHuKHU

12

Tema 8.1.1. Ilpuzma

Cojepxanne y4eoHOro Marepuasia

[Ipusma. [psimas n HakmonHas npusma. [apamnenenunen. Kyo. CeueHus mpu3MBbl.
ITnomane noBepxHOCTH NpU3MBL. O0BEM PU3MBI.

ITpakTHyeckoe 3aHATHE.

Pemenne 3amay no teme «IIprsmarn
Pemrenue 3anau no reme «lIpusmay

CamocTosiTeJbHAsA padoTa 00yYaroLuXCcH:

Wzyuenne xoHcekTa yaeOHOro Mareprana. PaboTta ¢ oCHOBHOM iuTepaTypoil. Beimonnenue 3aganuii Ha TOTOBBIX
YepTexax.

Tema 8.1.2. [Tupamuna

Coaepxanne y4eGHOro MatepuaJia

IMupamuna. ITpaBunbHas nupamuaa. CedeHus nupamMuabl. Y ceueHHasi IupaMuja.
[Tnomane noBepxHocTH nupamMuasl. O6beM MUpaMUIHL.

IIpakTH4YecKoe 3aHsITHE.

Permrenne 3amay mo Teme «[lupamumay
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Pemenue 3agau no reme «Ilupamuna»

CamocTosiTeqibHasA padoTa 00yYaIONIUXCS:

M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ oCHOBHOI auTepaTypoH.

Paznen 8.2. Tena Bpamenust

22

Tema 8.2.1. HusmmHAp

Copaepxanne y4eGHOro MarepuaJia

Hunuaap u ero snemenTsl. CeueHus UIMHPA.
[Tnomanes noBepxHocTH muuHApa. OOBEM NMIHHIPA.

IIpakTHyeckoe 3aHATHE.

Pemrenue 3amau o reme «{umunmp»
Pemenue 3anau o reme «lunmunapy»

CamocrosTebHast paéoTa 00y4aronuxcs:

N3ydenune koHcIiekTa yueOHOTo MaTeprana. Pabora ¢ OCHOBHOM JIMTEpaTypOu.

Tema 8.2.2. Konyc

Conep:xaHue y4eOHOro MmaTepuasa

Komnyc u ero snemenTsl. CedeHus KOHyca.
[Inomane noBepxHOCTH KOHyca. O0OBEM KOHYCA.

IIpakTHyeckoe 3aHATHE.

Pemenue 3a1a4 o Teme «Konyc»
Pemenue 3amau mo reme «Konyc»

CamocTosiTeqIbHAsA padoTa 00yYaAIOUIUXCS

M3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
Pabora ¢ 0oCHOBHOU JIUTEPATyPOH.
BrImonHenre ToMaIrHux 3a1aHui.

Tema 8.2.3. Cepa u
map

Cojepxanne y4eGHOro Marepuajia

Cdepa u ee anementsl. Ceuenust cepsl u mapa.
[Tnomanes noBepxHoctu cdeprl. OOBEM 1mapa.

IIpakTHyeckoe 3aHATHE.

Pemenue 3a1a4 o Teme «Cdepa u mapy.
Pemenue 3a1a4 o Teme «Cdepa u mapy.
Pemenue 3a1a4 1o temMe « MHOTOTPaHHUKH M T BPAILICHUS.
Pernrenue 3ama4 mo TemMe «MHOTOTPaHHUKHY U TEJIa BPAIICHU.

Brimonuenre npoBepoyHoii padoTs! 1o Teme «Ilomaam noBepxHocTeil 1 00 bEeMbI FEOMETPUIECKUX TEID.
BrinonHeHrne IpoBepoyHO paboThl 1o TeMe «I1momaau moBepXHOCTeH M 00bEMBI TEOMETPHUCCKUX TEID».

CamocTosiTesqibHas padoTa 00y4YalOUIUXCs:

Nzydenune koHcmekTa yueOHOro MaTepuana. Pabora ¢ OCHOBHOU JIUTEpaTypOu.

Paznen 9. HAYAJIA MATEMATHYECKOI'O AHAJIN3A

63

Paznen 9.1. IlocaenoBaTe IbHOCTH

Tema 9.1.1. YucaoBble | Coaepxanne y4eGHOro MatepuaJia
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NOCJIEA0BATEIbLHOCTH
M UX CBOMCTBA.
IIpexen unciaoBoit

YucaoBas nociuenoBareibHOCTh. CriocoOb! 3a1aHUs YMCIIOBOM II0CIEI0BATEILHOCTH.
[Ipenen uncnoBoi mocnenoBaTenbHOCTH. Teopema Beitepmrpacca.

I10C/Ie10BATeILHOCTH CamocrosTebHast padoTa 00y4aronuxcs: 2
WzyueHne KOHCTIEKTa yIeOHOTO MaTeprania.
Tema 9.1.2. IIpenes Coaepxanne y4eGHOro MaTepuaJia 3
YHCJIOBOI OrmpeneneHue YrMciIOBOM mocaeaoBaTensbHoCTU. [Ipenesn uncioBoi mocnea0BaTeIbHOCTH. 2
nocjaenoparejJbHocTH. | CymMma O€CKOHEYHON T€OMETPHUIECKON IIPOTPECCHHL.
CymmMma GeckoHeYHOi 3anayu Ha Ipeses CUIIOBOH MOCIe10BaTeIbHOCTH.
reoMeTpHYecKoiH CamocrosiTeJbHAasA padoTa 00y4alouxcs: 2
nporpeccuu W3yueHne KOHCIIEKTa y4eOHOro MaTepuana
Pazpnen 9.2. Ilpon3BoaHas ¥ ee NPUMEHeHUe 54
Tema 9.2.1. IIpenen Copaepxanue yueOHOro marepuasa 2
ingiiN [Ipenen pyaknmu. HenpepbIBHOCTH PYHKITUH B TOUKE. 2
IIpakTuyeckoe 3aHsATHE: 4
UYucnoBast mocnea0BaTENbHOCTh, CIIOCOOBI €€ 3a/1aHus, BRIUMCIICHHS YWICHOB IocnenoBaTenabHocTu. [lpenen
MIOCJIE10BATENLHOCTH.
YucioBast HOCIIEAOBATENEHOCTD, CIIOCOOEI €€ 3aJaHMsI, BEIYUCICHHS WIEHOB MOCIeA0BaTeNbHOCTH. [penern
MOCJIE0BATEILHOCTH.
Beckoneuno yOpIBaromas reoMeTprdecKast Iporpeccusl.
Beckonewuno yOBIBaIomas reoMeTprdecKast Iporpeccusl.
CamocrosiTeJibHAs padoTa 00yYalomuxcs: 2
WzyueHne KOHCTIEKTa yIeOHOTO MaTepHaia.
Tema 9.2.2. Copaepxanne yueGHOro MatepuaJia 2
IIponsBoanas. [Ipupammenue aprymenta. Ilpupamenue ¢pyukimn. [IponsBonHast. 2
AJIroput™m Du3nYeCKn ¥ TEOMETPUIECKUNA CMBICI TPOU3BOTHON. ATOPUTM HAXOKJICHUS IPOU3BOTHOM.
HaXO0KIeHHUS CamocTosTe/bHAs padoTa 00yYalomuxcs: 2
NPOU3BO/IHOM M3yueHne KOHCIIEKTa y4eOHOTo MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPATyPOH.
Tema 9.2.3. Cojepxanne y4eoHOro MaTepuajia 2
ITpousBoanas DopMyITBI MPOU3BOAHBIX CTEIIEHHOM (HYHKIIHH. 2
CTeNEeHHON (PYHKIMH Haxoxenue nponu3BOIHBIX CTEIEHHON (DYHKIIMHU, 3HAUCHUH MTPOU3BOIHON (DYHKITHH MO 3aTaHHOMN (hopMyIie.
CamocTosiTesqibHasA padoTa 00yYalONIUXCS: 2
W3yueHne KOHCTIEKTa YIeOHOTO MaTepHaa.
PaboTta ¢ OCHOBHOM JINTEPATYPOH.
Tema 9.2.4. IIlpaBuna | ConepxxaHue y4eOHOro MaTepuajia 2
auddepennuposanns | [IpaBuna HaX0KACHUS MTPOM3BOAHBIX CYMMBI, IIPOU3BEACHUS U YaCTHOTO (DYHKIMH. [Ipon3BOIHAS CIIOKHON (PYHKIIHH. 2
CamocrosaTeabHast padoTa 00y4YaloIuxcs: 2
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W3yueHne KOHCTIEKTa yIeOHOTO MaTeprana.
PaboTa c 0CHOBHOI THTEPATYpOi

Tema 9.2.5. Copepixanne y4ye0HOr0 MaTepuaJia
IIpousBoaHsbie OmnpegeneHue AIeMEHTapHBIX QYHKITHIA. 2
HEKOTOPBIX @®opMyIIBI MPOU3BOTHBIX OKA3ATEIBHOM, JIOTapUPMHUIECKOH, TPUTOHOMETPUIECKUX (PYHKIIHH.
JICMCHTAPHBIX IIpakTHYecKoe 3aHsATHE:
bynkumii IIpon3BoaHas: MEXaHUYECKUN U TEOMETPUYECKHI CMBICI IIPOU3BOIHOM.
[Tpon3BoaHas: MEXaHWYECKUI ¥ TEOMETPUIECKUIN CMBICI MPOU3BOAHON.
CamocrosiTeJbHasA padoTa 00y4arouxcs:
W3yueHne KOHCIIEKTa yueOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPATYPOH.
Tema 9.2.6. Copaepxanne y4eGHOro MaTepuaJia
YpaBHenue YpaBHeHue KacaTenbHON. DIeMEHTHI KacaTeNhbHONW U MX CMBICIL. 2
KacaTeJbHOH K Mertonnka HaX0XKICHHUS KacaTeIbHBIX B KOHKPETHBIX (PYHKIMSIX, KOHKPETHBIX TOUKAX.
rpaguky pyHKnuu IIpakTHyecKoe 3aHATHE.
Haxosxnenne npon3BOAHBIX (DyHKIIHH.
Haxosxnenne npon3BOAHBIX (HyHKIIHH.
Hanucanue npoBepouHoit paboTel o TeMe «IIponsBonHas».
Hanucanne npoBepodHoii paboThl 1o TeMe «IIpou3BogHas .
CamocTosiTesibHAs padoTa 00yYAIOUIUXCS
M3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPATyPOH.
Tema 9.2.7. Copaepxanne yueGHOro MaTepuaJia
IlpumeHenue [TpoMexxyTKH MOHOTOHHOCTH M MX HAXOXKICHHE C MOMOIIBIO MPON3BOAHOM. CTallnoHApHBIE TOUYKHA. DKCTPEMYMbI (PYHKITUH. 2
NPON3BOAHOM 111 Touxu nepern6a. AITOPUTM HCCIIEAOBaHNE (PYHKIIMH HA MOHOTOHHOCTD M OKCTPEMYMEL.
HCCJIeI0BAHUSA
bynkuun na CamocrosTebHas padoTa 00y4arOmuxcs:
MOHOTOHHOCTD M Wzyuenne KOHCIIEKTa yueOHOT0 MaTepuana.
PaboTa c ocHOBHOIT THTEPATYpPOH.
IKCTPEMYMBbI
Tema 9.2.8. Cojepxanne y4eGHOro MatepuaJia )
IIpumeHeHue ANTOPHUTM HaXOKAECHU HAaHOOJBIIETr0 M HANMEHBIIETO 3HAUCHUH (QYHKITNH Ha OTPE3Ke W Ha MHTEpBaJIe.
NPOU3BOAHOM A1 IIpakTuyeckoe 3aHsATHE:
HaXO0XKICHHUA VYpaBHeHue kacaTenbHOM B o6meM Buae. [IpaBuna u popmynsl quddepenpoBanus, Tabauma IpOU3BOIHBIX
HaunboJIbLIero 1 aneMeHTapHBIX (GyHKIUH. MccnenoBanue (GYHKIMH C TOMOIIBIO TPOM3BOJHOM.
HAUMEHBUIETr 0 YpaBHeHUE KacaTenbHOH B 00mem Buae. [IpaBmia u dopmynsr quddepenmpoBanms, TabIUIa IPOU3BOIHBIX
3HAYEHHH aneMeHTapHBIX (QyHKIHMH. MccnenoBanne GyHKIMY C TOMOIIBIO TPOM3BOAHOM.
HenpepbIBHOI Haxosxnenne HanOOIBIIEr0, HAMMEHBIIIETO 3HAYCHUS U SKCTPEMAaIbHBIX 3HAYCHUH (PyHKIHH.
byHKH HaxosxaeHnne HanOOIbIIero, HAMMEHBIIETO 3HAYCHUS U KCTPEMAJIbHBIX 3HaYCHUH (QyHKIHH.

CamocTosiTeqibHasA padoTa 00y4YalONIUXCs:

W3yueHne KOHCTIEKTa YIeOHOTO MaTepHaia.
PaboTa ¢ OCHOBHOI THTEPATYPOH.
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Tema 9.2.9.
IIpumenenue
TPOM3BOIHOM K
MOCTPOEHU IO
rpaduxoB GpyHknmii

Conep:xanne y4eOHOro MmaTepuasa

OO0mas cxema uccieIoBaHus PYHKIIUU. MeToJT TOCTpOCHHUS TpaduKa YeTHON (HEYeTHOM) (PYHKIINY.
HccnenoBanne GyHKINU U TOCTPOCHUE TPpaHUKOB.

IIpakTH4yeckoe 3aHATHE:

BBITIOJIHEHNE TTPOBEPOUHBIX 3a/1aHui 1o Teme «l[IpuMenenne mpon3BoHOM.
BBITIOJIHEHHE TTPOBEPOUHBIX 3aaHui 1o Teme «lIpuMenenne npon3BoHOM.

CamocrosTebHast padoTa 00y4Yaronuxcs:

WzyueHne KOHCTIEKTa yIeOHOTO MaTeprania.
Pabora ¢ 0CHOBHOM JIUTEPATYPOH.

Paznen 10. UHTEI'PAJI U EI'O IPUMEHEHUE

12

Tema 10.1.
IlepBoodpa3snas

Conep:xanue y4e0HOro MaTepuasa

IlepBoobpa3Hasi.
I[TpaBuiia HaXOXKICHHUS IEPBOOOPA3HBIX.

IIpakTHyeckoe 3aHsITHE.

Brrunciienrie HHTETpaoB.
BrrunciieHrie HTHTETpaoB.

CamMocrosTe/bHast padoTa 00y4yaronuxcs:

WzyueHne KOHCTIEKTa yIeOHOTO MaTepHania.
Pabora ¢ 0CHOBHOM JIUTEPaTyPOH.

Tema 10.2. Ilnomagb
KPHBOJUHEHHOM
Tpaneuuy U HHTerpaJ

Coaepxanue y4eoHOro Marepuasa

Kpusonuneiinas tpanenus. Ilnomans KpUBOJIMHENHON Tpanenuu.
OmnpeneneHHbI HHTErpal.

IIpakTHyeckoe 3aHATHE.

Brruucnenue mioniaaei ¢ mOMOUIBI0 HHTETPAIOB.
Brruncnenre miomaneil ¢ TOMOLIBIO HHTErPAJIOB.

CaMocTosITe ILHASA paﬁoTa OﬁyanOIHHXCﬂi

W3ydeHne KOHCIIEKTa yueOHOro MaTepuara.
Pabora ¢ 0oCHOBHOU JIUTEPATyPOH.

Pazzen 11. SJIEMEHTBI TEOPUM BEPOSITHOCTENA U MATEMATHYECKOM CTATUCTUKH

20

Paznen 11.1. DneMeHTHI TEOPUM BEPOSITHOCTEH

12

Tema 11.1.1.
BeposiTHOCTH
COOLITHS

Conep:xanne y4eOHOro Mmarepmuasa

CO6BITI/IC, BUbI coObITHil. Kitaccuueckoe ONpCACIICHUC BEPOATHOCTH coObITHsA. CI0KEHUE U YMHOXCHHC BCpOﬂTHOCTeI\/'I.

IIpakTuyeckoe 3aHsATHE.

Brruucnenue BeposiTHOCTEH.
Brruncnenue BEposITHOCTEH.

CamocTosiTeqibHAsA padoTa 00yYarONIUXCs:
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W3yueHne KOHCTIEKTa yIeOHOTO MaTeprana.
Pabora ¢ 0CHOBHOM JIUTEPaTyPOH.

Tema 11.1.2.
Juckpernas
cay4aiiHasi BeJIMYMHA

Coaepxanue y4eOHOro Marepuasa

HuckpeTHas ciyuaiiHasi BETUYHHA, 3aKOH €€ paclpeieICHusI.
UucnoBble XapaKTePUCTUKN IUCKPETHOM cy4aiHoM BennuuHbl. [IoHsATHE 0 3aKOHE OOJIBLINX YKCe

HpaRaneCKoe 3aHATHE.

Brluncnenre 4uciIoBbIX XapaKTePUCTUK JUCKPETHON CIy4yailHON BETMYHHBL.
Brruncnenne 4ucIIOBBIX XapaKTePUCTHK AUCKPETHON CITyYaifHOW BEJIMYHHEIL.

CamocTosiTesqibHAs1 padoTa 00y4YaIONIUXCS

W3ydeHune KoHCIIEKTa y1eOHOT0 MaTepHUaia.
Pabora c ocHOBHOU JIUTEPaTyPOH.

Pazgen 11.2. DieMeHTBI

MaTeMaTH4ecKoil CTAaTUCTUKH

Tema 11.2.1. ITonsaTHe
0 3aJ1a9ax
MaTeMaTHYeCKOM
CTATHCTHKH.

Conep:xanune y4e0HOro MaTepuasa

IIpencraBnenue faHHBIX (TaOIMIBL, TUArpaMMBbl, FpadyKH)
I'enepanbHast COBOKYITHOCTB, BEIOOpKa, cpeHee apupmeTndeckoe, Menuana [loHsTie o 3amagax MaTeMaTHIeCKOH
CTAaTHUCTUKHU

IIpakTH4ecKkoe 3aHATHE:

[IpencraBieHre YMCIOBBIX TaHHBIX.
[IpencraBieHre YMCIOBBIX JaHHBIX.
IIpuxnanuele 3ana4u.
IIpuknagaeie 3aga4m.

CaMocTosITe ILHASA paﬁoTa oﬁyqamumxcm

W3ydeHne KOHCIIEKTa yueOHOro MaTepuara.
Pabora ¢ oCHOBHOM JIUTEPATyPOH.

Paznen 12. YPABHEHUS 1 HEPABEHCTBA

55

Tema 12.1.
PaBHOCHJILHBIE
YpPaBHEHUs U
HepPaBeHCTBA

Cojepxanne y4eoHOro MaTepuajia

PaBHOCMIIBHOE ypaBHEHHE. Y paBHEHUE-CIEACTBUE.
PaBHOCHIIBHBIE TIPEOOpa30BaHHS.

CaMocTosITe ILHASA paﬁoTa oﬁyqamumxcm

W3ydeHne KOHCIIEKTa yueOHOro MaTepuara.
Pabora ¢ 0oCHOBHOU JIUTEPATyPOH.

Tema 12.2.
HppannonanbHbie
YPaBHEHUS

Conep:xanne y4eOHOro MmaTepuaJa

[TonsTre uppauroHanbHOro ypaBHeHus. CBoCTBa UPPaLMOHATIBLHOTO YPaBHEHHUS.
MeTo/bl pelieHrs: UppaltOHAIbHBIX YPaBHEHUH.

IIpakTHyeckoe 3aHATHE.

Pemenue uppauroHaabHbIX ypaBHEHUM.
Pemenre uppauroHaabHbIX ypaBHEHUH.

CamocTosiTeqibHasA padoTa 00yYarONuxcs:
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W3yueHne KOHCTIEKTa yIeOHOTO MaTeprana.
Pabora c ocHOBHOU JIUTEPaTyPOH.

Tema 12.3. Copepixanne yuye0HOro MaTepuaJia
HppanuonanbHbie
HEpaBeHCTBA [TonsiTHe MppaOHATFHOTO HEPABEHCTBA. AJITOPUTM PELICHUS UPPALlMOHATEHBIX HEPABEHCTB. 2
I'paduueckuii MeTO pENICHUS HPPAIIMOHATBEHBIX HEPABCHCTB.
CamocrosTebHast padoTa 00y4yaronuxcs:
W3yueHne KOHCTIEKTa yIeOHOTO MaTepHana.
Pabora ¢ 0CHOBHOM JIUTEPATYPOH.
Tema 12.4. Copepixanne yue0HOro MaTepHaJia
ITokazaTeabHbIC Bun noka3zatensHOro ypaBHEHUSI. 2
YpPaBHeHUs AJITOPUTM pEIIeHUs MOKa3aTeNIbHbIX YPAaBHEHUH.
IIpakTHyecKoe 3aHATHE.
Pemenue nokasarenbHbIX ypaBHEHUH.
Pemenne nokaszaTeabHbIX YpaBHEHHUH.
CamocTosiTeqibHAsA padoTa 00yYAIOIIUXCS
WzyueHne KOHCTIEKTa yIeOHOTO MaTepHana.
PaboTa ¢ 0OCHOBHOI IUTEpaTypOH.
Tema 12.5. Conep:xanue y4eGHOro MmaTepuasa
IHoxa3aTesibHbIE IToHsATHE U BUJ MTOKA3aTENIFHOE HEPABEHCTBA. ANTOPUTM PELICHUS NTOKa3aTeNbHbIX HepaBeHCTB. Perienne cucteM 2
HepaBeHCTBa MOKA3aTEeJIbHBIX YPABHEHUH METOIOM TOACTAHOBKH.
CamMocrosTe/bHas padoTa 00y4Yaronuxcs:
WzyueHne KOHCTIEKTa YIeOHOTO MaTepHania.
Pabora ¢ 0CHOBHOM JIUTEPATyPOH.
Tema 12.6. Cucremsl Cojepxanne y4eGHOro Marepuajia
NoKa3aTebHbIX OCHOBHbIE METOIbI PEIIEHUS CUCTEM TI0Ka3aTeIbHbIX YpaBHEHUN U HepaBeHCTB. OCHOBHBIE METO/IbI PELLIEHUS CUCTEM 2
YPaBHEHUM U MOKa3aTeJbHbIX YPAaBHEHUM, COJIEPKALIUX HEPABEHCTBRA.
HEPaBCHCTH IIpakTuyeckoe 3aHsATHE:
Pelenne cucTeMBl TOKa3aTeIbBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.
Pemenue cucreMpl oka3aTeabHbIX YPAaBHEHUM U HEPABEHCTB.
CamocrosiTeJbHAsA padoTa 00y4aloluXcs:
W3yueHne KOHCIIEKTa YIeOHOTO MaTepHaia.
Pabora ¢ OCHOBHOM JIUTEPATYPOH.
Tema 12.7. Conep:xanne y4eOHOro MmaTepmuasa
Jlorapupmuyeckue [pocreitmue norapudmudeckue ypaBHeHH. [IpreMsl penreHust JorapupMHUSCKIX YpaBHEHUH 2
YpPaBHeHUs [Ipuemsl pemeHnst CHCTEM JIOTapU(PMHICCKAX YPABHEHUH.

CamocTosiTeJbHAsA padoTa 00yYaroLuXcs:
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W3yueHne KOHCTIEKTa yIeOHOTO MaTeprana.
Pabora ¢ 0CHOBHOM JIUTEPaTyPOH.

Tema 12.8. Copepixanne yue0HOro MaTepuaJia 2
Jlorapupmuueckue [Ipocreitmue norapupmideckne HepaBeHCTBa. OCHOBHBIE CITOCOOBI PEIICHHS JTOTapu(MIUECKUX HEPABESHCTB. 2
HepaBeHCTBa

[IpakTHYecKoe 3aHsATHE. 2

Pemienuie torapupMudeckux ypaBHEHUI U HEPABECHCTB.

Pemenue sorapuMuuecKux ypaBHeHHI 1 HEPABEHCTB.

CamocrosiTeJbHAasA padoTa 00yYalomxcs: 2

W3yueHne KOHCIIEKTa yueOHOro MaTepuana.

Pabora ¢ 0CHOBHOM JIUTEPATYPOH.
Tema 12.9. Copaepxanne y4eGHOro MaTepuaJia 2
Tpuronomerpuyeckue | [lonsarue apkkocunyca gucia. GopMysa pemeHus ypaBHEHUS, YaCTHBIE CITyYan PElIeHus STOro ypaBHeHus. Pemnrenme
ypaBHeHus. Pemiennsi | mpocTedmux TpUTOHOMETPUIECKUX YPaBHEHHH. 2
TPUTOHOMETPUYECKHX | BUIbI TPUTOHOMETPUYECKUX YPAaBHEHUN: YPaBHEHNUS, CBOISIINECS K KBAJAPATHBIM, OTHOPOIHBIE M HEOTHOPOTHBIE
YPaBHEeHUIA TPUTOHOMETPUYECKHE YPaBHEHUS. METO bl PellieH!s] TPUTOHOMETPHUYECKUX YpaBHEHHIA: BBEIEHUS HOBOT'O HEM3BECTHOTO,

Pa3NOKEHHS Ha MHOKUTEIIH.

IIpakTHYecKoe 3aHsATHE. 2

Pemrenrie TpUrOHOMETPUIECKIX YPaBHEHHUH.

Pemenne TpUroHOMETpUYECKUX YpaBHEHHH.

CamocrosiTeJbHas padoTa 00y4alomuxcs: 3

WzyueHne KOHCTIEKTa yIeOHOTO MaTepHania.

PaboTa ¢ 0OCHOBHOM JIMTEPaTypOH.
Tema 12.10. Pemienue | Copep:kanue y4eOHOro MaTepuaja 2
npocTenmux AJNTOPUTM pelleHus] TPUTOHOMETPUYECKUX HEPABEHCTB. Perienre npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB. 2
TPUTOHOMETPUMECKUX | TIpakTHYECKOE 3aHATHE. 2
HEPABEHCTE PellieHne TPUrOHOMETPUYECKUX YPABHEHHI.

Pemenne TpuroHOMETPUYECKUX YPaBHEHHUM.

CamocrosiTeJbHasA padoTa 00yyarouxcs: 4

M3yueHne KOHCIIEKTa yueOHOro MaTepuana.

Pabora ¢ 0oCHOBHOU JIUTEPATyPOH.
BCEI'O: 417

1. O3HakoMuUTENbHBIN (y3HABaHHE paHee N3yYEHHBIX 00BEKTOB, CBOICTB);
2. PenpoxyKTHBHBIN (BBIIOJIHEHUE EATEIBFHOCTH MO0 00pa3Ily, HHCTPYKIIMU MU IO/ PYKOBOJCTBOM);
3. [IpoxyKTHBHBIH (TJITAHUPOBAHME U CAMOCTOSTEIIFHOE BBHIIIOJIHEHUE JIEITEIFHOCTH, PEIIeHHe TPOOIEMHBIX 3a1a4).
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecrne4eHH 0
Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HATHUMs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOTro KaOMHEeTa MaTeMAaTHKH.

— TOCaZ0YHbIC MECTa HA __ OOyYaloIIMXCH;

— paboyee MeCTO MpernoaBaTes;

— KOMIIJIEKThI TEMAaTUYECKHX IIAKaTOB,

— y4eOHO-MEeTOIUYECKUE CTECH/IbI,

— KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB.

TexHUYECKHE CPEICTBA OOYICHHUS:
— IIK ¢ nocrynom k cetu HTEpHET,
— mporpaMMHoe obecriedeHre 001ero u npodecCuoHaIbHOrO0 Ha3HAYCHHUSI.

3.2. UudopmanuonHoe odecriedenne 00yueHus

Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuii, UHTepHeT-pecypcoB, I0NOJHHUTEIbHOM
JUTEePaTypbl

1.

2.

OcHOBHbIE HCTOYHHUKH:
[lIunaye B. C. ; Iloxg pen. TuxonoBa A. H. MATEMATUKA 8-e¢ uza., nep. u jgom.
Yuebnuk u npaktukym st CI10. M.: FOpaiit,2020
AGpynmuna, K. P. Maremaruka : yuebnuk s CIIO / K. P. AGngymiuna, P. T.
MyxamerauaoBa. — Caparos : [IpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — TekcT : AneKTpoHHBIH // DnekTpoHHO-OnOMMoTeyHas cucrema [IPR BOOKS :
[caiir]. — URL.: http://www.iprbookshop.ru/99917.html
Oununenko, O. B. Maremaruka : yuebnoe mocobue / O. B. @ummnenko. — MHHCK :
PecnybnukaHckuil ”HCTUTYT npogeccuoHansHoro oopaszoBanus (PUIIO), 2019. — 268 c.
— ISBN 978-985-503-932-8. — TekcT : 2yeKTpOHHBIA // DIEKTpOHHO-OMOIMOTEYHAS
cuctema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/94336.html

JlonoiHUTeILHAS JIUTepaTypa:

KpacHosckuii, P. JI. Marematuka. /[ononHUTENbHBIE BCTYIUTENIBHBIE UCIIBITAHUS B BY3.
COopHuk BapuantoB ¢ pemenusimu / P. JI. KpacHoBckuil. — Mocksa : JlaGopaTopus
3Hanuil, 2021. — 224 c. — ISBN 978-5-00101-936-7. — Tekct : »1neKTpOHHbIH //
OnekTpoHHO-Oubmoreunas  cucrema IPR BOOKS :  [caiir]. —  URL:
http://www.iprbookshop.ru/103031.html
Maremaruka : yuebnoe nocodue / C. H. Bepuues, A. B. I'o6sm, O. E. Pomenko, E. A.
JleGeneBa. — HoBocubupck : HoBocuOupckuii rocyIapCTBEHHBIH TEXHHUYECKUI
yauBepcureT, 2019. — 174 c. — ISBN 978-5-7782-3872-5. — TekcT : »neKTpoHHbIH //
DOnekTpoHHO-OmMOnuoreunass  cucrema [PR BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/99187.html
TerpyamBunu, E. B. Marematuka. Yacts 1 : npaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — 2-e u3n. — Mocksa : Aii [Tu Ap Menua, 2021. — 204 ¢. — ISBN 978-5-4497-
0748-2. — Tekcr : 27eKTpOHHBIN // DnekTpoHHO-O0ubimoreynas cuctema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/99095.html
TerpyamBunu, E. B. Marematuka. Yacte 2 : npaktukym / E. B. Terpyamswiu, B. B.
EpmoB. — Mocksa : Aii [Tu Ap Menua, 2020. — 196 ¢. — ISBN 978-5-4497-0750-5. —
Texct : anekTpoHHBIN // DnekTpoHHO-OMbOIMoTeuHas cucremMa IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/99096.html
Ky3un, I'. A. Marematuka. Pemenue 3anad nmo reopuu unceln npogpunbHoro yposHs EI'D :
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agsrwONE

yuebHoe nocobue / I'. A. Kyzun. — HoBocubupck : HoBocubupckuii rocyaapcTBeHHBIH
texuudeckuid ynusepcurer, 2020. — 120 c. — ISBN 978-5-7782-4097-1. — Teker :
AIIEKTPOHHBIN // DnekTpoHHO-OubmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/98714.html
[[Mabynun, M. . MaTtemaruka : mocoOue st moctymaromux B By3sl / M. U. Illabyaun. —
8-e m31. — Mockasa : JlabopaTopus 3nanuii, 2020. — 745 ¢. — ISBN 978-5-00101-902-2.
— TexcT : anmexTpoHHbIH // DnekTpoHHo-0nbaoTeynas cuctema IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/98562.html
HNuTepHeT-pecypcebl:
www.fcior.edu.ru - uadopmanoHHbIE, TPEHUPOBOYHBIC U KOHTPOJILHBIC MAaTePHAIIbI.
www.school-collection.edu.ru - eauHas KoJuUTeKIMU IIUPPOBBIX 00PA30BATEIBHBIX PECYPCOB.
http://www.iprbookshop.ru — siekrpontas 6udIHOTEKA.
http://school-collection.edu.ru — sanexTpoHHbIN yueOHHK «MatemaTuka B 1mikoje, X XI Bek».
www.http://videouroki.net - opunranbHbIi caiiT ypOKOB MaTeMaTHKH
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOM JUCIIUIIJIUHBI
KoHTponb ¥ oOlleHKa pe3yabTaTOB OCBOCHUS y4EOHOW TUCIUIUTMHBI OCYIIECTBIISETCS
MpernoiaBaTesieM B IPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATHH M JIaOOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHS OOYUYAIONUMUCS WHIUBUAYATBHBIX 3aJaHUH, MPOCKTOB,
HUCCIIEIOBAHUMN.

@DopMbI U METOAbI
KOHTPOJISA M OLleHKH

Pe3yabTarnl 00yyeHus
(ocBOEHHBIE 001IIMIe YMEHUS, YCBOCHHbIE 3HAHUS):

JIMYHOCTHBIX: - OLICHKa
C(i)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IeHI/Iﬁ (6] MAaTEMATUKEC KakK BBITIOJTHECHU A
YHUBCPCAJIBHOM  A3BIKC HAYKH, CpPCACTBC MOICIUPOBAHUA NN CBbMCHHBIX
SIBJICHUH U IIPpOLECCOB, UACIAX U METOAaX MaTEMATUKU, CaMOCTOATCIIbHBIX
IIOHMMaHHC 3HAYUMOCTH MaTCMaTHuKHU JJIA HAay4HO- pa60T;

TEXHUYECKOTO Tporpecca, CHOPMHPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K YacTH OOIIeYesIOBEUYECKON KYJIbTYphl Yepe3
3HAKOMCTBO C HCTOPHEH pa3BUTHUS MaTEMaTHKH, SBOJIOIMCH

OIIEHKa OTBETOB
IPH YCTHOM
(GpOHTAILHOM U

MaTEeMaTHYECKUX HJICH; WHIUBUIYAIEHOM
pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOIO orpoce;
BOOOP&KEHUS, AINTOPUTMHYECKON KYJIbTYPBI, KPUTHYHOCTH | -  OIICHKA
MBIIUICHWSI Ha  ypOBHE, HEOOXOMUMOM Il Oymymiei BBITTOJTHEHHSI
npo(hecCHOHATBHOW ~ ACATEIBHOCTH,  JUISl  TPOJOKCHUS TECTOBBIX
o0pa3oBaHus 1 caMO0OPa30BaHUS; CaMOCTOSITEIIbHBIX
OBJIAJICHUC MAaTEMAaTUYCCKUMHU 3HAHUSIMH W  yYMCHUSMH, pabor;
HEOOXOJMMBIMH B TIOBCCIHEBHOW IKM3HH, JIJII OCBOCHHUS | -  OIICHKA
CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIHIUIMH ¥ JUCIUTUTHH BBITIOJTHCHUS
npopECCUOHATPHOTO IMKJIA, JUIS TOJY4YeHUsT OOpa3oBaHUS B VH/IMBUIYaIbHBIX
obnactsax, He TpeOyrmux yriayOJIeHHOH MaTreMaTH4YeCKOn 3a/IaHH;
HIOJITOTOBKH; - OIICHKa
TOTOBHOCTh W CIIOCOOHOCTH K O0Opa3oOBaHUIO, B TOM YHCIC BBITIOJIHCHHS
camM000pazoBaHuIo, Ha MPOTSIKEHUU BCEH KU3HU; CO3HATEIHHOE BHEAYTUTOPHOM
OTHONIICHHE K HEMPEPHIBHOMY OOpPa30BaHHUIO KaK YCIOBHIO CaMOCTOSITeITLHOM
yCcrenrHoi npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH; paboThLI.

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOHN U
OTBETCTBEHHO! I€ATEIbHOCTH;

TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYAHMUYECTBY CO
CBEpCTHUKaMM B 00pa30BaTeNbHOM, OOLIECTBEHHO MOJIE3HOH,
yueOHO-UCCIIEIOBATENIbCKOM, MPOEKTHOM U Jpyrux BHJAX
JESATEIIBHOCTH;

OTHOIIEHHE K  NpOoPecCHOHATbHOW  JEATENIbHOCTH  Kak
BO3MOXHOCTH y4acTusi B PELICHUU JIMYHBIX, OOILECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MPOOJIEM;
MeTanpeAMeTHbIX:

YMEHHE CAMOCTOSTEIBHO ONPEAEIATh LU JACSATEIBHOCTH M
COCTaBIIAITh TUTaHbI NESTENbHOCTH; CaMOCTOSITEIILHO
OCYIIECTBIIATD, KOHTPOJIUPOBATh u KOPPEKTUPOBATh
JESATENIBHOCTD; MHCIIOJIB30BATh BCE BO3MOXHBIE DPECYpPCHI IS
JOCTHKEHHUSI TOCTABJIEHHBIX LleJe M peanu3aluu IJIaHOB
NeSITeIbHOCTH; BBIOMpPATh YCIEUIHbIE CTPAaTeTMH B PA3IUYHBIX
CUTYaIUsX;

yYMEHHUE TMPOJYKTUBHO OOIIATBCS U B3aUMOJCHCTBOBaTh B
MPOLIECCE COBMECTHOM JEATENbHOCTH, YYUTHIBATH MO3UINH
JPYTUX YYaCTHHKOB JAEATeNbHOCTH, 3(deKkTuBHO pazpemath
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KOH(JIUKTHI;

BJIaJICHUE HaBBIKAMH MMO3HaBaTEIIHLHOM, yaeOHO-
HCCIIEIOBATEIIbCKOM M TPOEKTHOM JEATEIbHOCTH, HaBBIKAMHU
paspenicHuss MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEIIbHOMY ITOMCKY METOJIOB PEIICHUS MPaKTHYECKUX
3aj1a4, MPUMEHEHUIO PAa3IUYHbIX METOO0B IMO3HAHUS,
TOTOBHOCTh n CIIOCOOHOCTE K CaMOCTOSITEIILHOMI
UH()OPMAIMOHHO-TIO3HABATCIIBHOM  JCATCIBHOCTH,  BKJIIOYAs
YMEHHE  OpUCHTHUPOBATHCS B  Pa3JIMYHBIX  MCTOYHHUKAX
uH(pOpMaIlUK, KPUTHUYECKH OILEHWBATh W HHTEPIPETUPOBATH
uH(pOopMaIrIo, MOTYyYaeMyI0 U3 Pa3IMYHbIX HCTOYHHKOB;
BJIQJICHUE SI3BIKOBBIMU CpPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO U
TOYHO H3J1araTh CBOI TOYKY 3PEHMS, UCIOJIb30BATh a/ICKBATHBIC
SI3BIKOBBIE CPEJICTBA;

BIIQJICHUE HaBBIKAMH  IIO3HABAaTEJIbHOW  pedIeKCHUH  Kak
OCO3HaHMSI  COBEpIIACMBIX  JICUCTBUH UM MBICIUTEIbHBIX
MPOIECCOB, MX pPE3yJbTaTOB W OCHOBAaHMUM, TPAHUI[ CBOETO
3HAHUS M HE3HAHWSA, HOBBIX NO3HABATEIbHBIX 33/1a4 U CPEICTB
JUIST UX JIOCTHKCHHS,

LEJICYCTPEMJIICHHOCTh B TMOMCKAX M NPUHATHM PEUICHUH,

CO000pa3UTEIHLHOCTD 51 WHTYULUS, Pa3BUTOCTH
IIPOCTPAHCTBEHHBIX [IPEACTABICHUN; CHOCOOHOCTh
BOCIIPMHUMATh KpPacoTy U FTapPMOHHIO MUDA;

NnpeAMeTHbIX:

c(hopMHpPOBAHHOCTH TPEJACTABICHUH O MaTEMaTHKE KaK YacTH
MHUPOBOM KYJIbTYphl W MECT€ MAaT€MaTUKH B COBPEMEHHOMU
OUBHUJIN3allUU, cnocoGax ONHCAaHUS SIBJICHUN PCAJIbHOI0 MHUpa Ha
MaTeMaTUYECKOM SI3BIKE;

chopMHpOBAaHHOCT, ~ TPEACTABICHHH O  MaTeMAaTHYECKHX
MOHATHSAX  KaK  BaXXHEUIIMX  MAaTeMaTUYECKUX  MOJACIX,
MO3BOJIAIOINIUX OIMKUCBIBATH W HU3YYaThb Ppa3HbIC IPOHECChI U
SIBIICHUS,  TTOHUMAaHUE  BO3MOXXHOCTH  aKCMOMAaTHYECKOTO
MOCTPOCHUSA MATEMATHUYCCKUX TeOprI;

BJIQJICHUE METOAaMHM JOKA3aTEIbCTB W QJITOPUTMOB pPEIICHUS,
YMCHUC nux IMPUMCHATD, MMPOBOANTH J0Ka3aTCIbHBIC
paccyXJAeHHUS B XOJI€ pEIICHUS 3a1aY;

BJIAACHUC CTAHAAPTHBIMU NNpUEMaMU PCHICHUA pallMOHAJIBHBIX U
HppalMOHAIIbHBIX, MOKAa3aTeNbHBIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHW M HEPABEHCTB, UX CHUCTEM;
HCTIOJIb30BAHME TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM
YUCIC OJid MOMCKAa IYTHU PEIICHHA W MWIIIIOCTpalluU PCIICHUA
YpPaBHEHUH U HEPABEHCTB,;

c(hOpMUPOBAHHOCTh TPEJICTABICHUH OO0 OCHOBHBIX TOHSTHSX
MaTEMATUYECKOT0 aHAM3a U UX CBOMCTBAX, BIaJ€HUE YMEHUEM
XapaKTepu30BaTh  MOBEACHHE  (PYHKIMM,  HCIOIb30BaHUE
MOJYYECHHBIX 3HAHUW [JI1 ONMCAaHUS MW aHajiu3a pPEabHBIX
3aBHUCHMOCTEM;

BJIQJIECHUE  OCHOBHBIMM  TMOHSATUSIMHM O  IUIOCKMX U
MMPOCTPAHCTBCHHBIX T'€COMCTPHYCCKUX (1)I/Il"yan, X OCHOBHBIX
CBOHMCTBax;  C(POPMHUPOBAHHOCTH  yMEHHS  Paclo3HaBaTh
TCOMETPHUICCKUC q)HprBI Ha 49CpPTEekKax, MOACIIKIX U B PCAJIbHOM
MUpE; IPUMEHEHHE U3YYCHHBIX CBOMCTB T€OMETPUUYECKUX uryp
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u GopMyn IS peHIeHHs] TeOMETPUUECKHUX 3aJad M 3a1ad ¢
MIPAKTUYECKUM COAEPKAHUEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUN O Mpoleccax U SBICHUSIX,
MMEIOIUX  BEPOSTHOCTHBIM  XapakTep,  CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B pEaJbHOM MHpPE, OCHOBHBIX IOHSITHIX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HAXOAWTh H
OLICHUBATh BEPOSTHOCTU HACTYIUICHHSI COOBITUN B MPOCTEUIINX
MPAKTUYECKUX CHUTyallMAX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJINYUH;

BJIAJICHUE HABBIKAMHU HCIIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIporpamMm IpH pelIeHUH 3a]1a4.
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