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1. MACHOPT IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
OVIL.04.Y MATEMATHUKA

1.1. O61acTh NPUMEHEHUs] IPOTPAMMbI
[IporpaMMa y4eOHONM AWUCUMIUIMHBI SIBISETCS YacThi0 MPOrPaMMBbI MOJATOTOBKHU
KBaJM(UIIMPOBAHHBIX pabounx, ciayxaumx B coorBerctBun ¢ ®I'OC CIIO mo
npocdeccuu 35.01.10 OBorieBo1 3alUIIEHHOTO TPYHTA

1.2. Mecto y4eOHO! AMCUMIUIMHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH
KBAJIM(PUIMPOBAHHBIX Pad0uYMX, CJIAYKAINMX. JUCHUIUIAHA OTHOCUTCA K
npoUIBHBIM JUCIMILTHHAM 00111€00pa30BaTEIbHON MOATOTOBKH.

1.3. ey 1 321244 y4eOHOI JUCHUILIMHBI — TPEOOBAHMS K pe3yJibTaTaM

OCBOCHUSA YU4eOHOU TMCIHUIIIUHBI:

Conepxkanue mnporpamMmbl «MaTeMaTrvka) HalpaBJI€HO Ha JOCTHUKEHUE

CIEIYIOIIUX LETICH:

— obecnieyenune choOpMUPOBAHHOCTH MIPEICTABICHUN O COIIMAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MaTEMATUKHU;

— o0OecneueHue CGHOPMUPOBAHHOCTU  JIOTMYECKOTO, aJTOPUTMHYECKOTO U
MaTEMaTHYECKOTO MBIIIIICHHUS;

— obecrnieyeHne cHOPMUPOBAHHOCTA YMEHHHA TPUMEHSTH IOJYyYEHHBIC 3HAHUS
IIPU PEIICHUU PA3IUYHbIX 33/1a4;

— obecnieyeHne cHOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKEe KaK YacTH
OOIIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM
OIMMCHIBATh U U3y4YaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

OcBoeHue cofepkaHusl yueOHON TUCIMIUIMHBL «MaTeMatnka» oOecreurnBaeT

JTOCTIKCHHUE CTYACHTAMH CIICTYIONINX PE3yIbTaTOB:

JIMYHOCTHBIX:

—  c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTHKE KaK YHHBEPCAIBHOM
S3BIKE HAyKW, CPEACTBE MOJCIMPOBAHUS SBICHUW WM TIPOIECCOB, UACAX H
METO/IaX MaTEeMaTHKH;

—  TIOHUMaHUE 3HaYUMOCTH MaTEMaTUKU JUIsl HAYYHO-TEXHUYECKOTO Iporpecca,
chOpPMHPOBAHHOCTh,  OTHOIICHUS K  MaTeMaTWKe Kak K  4acTu
OOIIEYeIOBEYECKON KYJIbTYphl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHUS
MaTE€MaTHUKH, YBOJIOIIUEN MAaTEMAaTUYECKUX UJIEH;

—  pa3BUTHE JIOTMYECKOTO MBIIIJICHUSI, MPOCTPAHCTBEHHOTO BOOOPaKEHHS,
QITOPUTMUYECKOW  KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE,
HEOOXOaUMOM Uit  Oyaymiedl mpodeCCHOHAIIBHOM — ACSTEIbHOCTH, IS
MIPOJIOJIKEHUS 00pa30BaHUs U CaMOOOpPa30BaAHMS;

—  OBJAJICHHEC MaTEMaTHYCCKUMHU 3HAHUSMU U YMECHHUSIMH, HCOOXOIMMBIMU B TIO-
BCCIHCBHOW JKM3HHU, [IJI1 OCBOCHHS CMEXHBIX C€CTECTBEHHO-HAyYHBIX
JUCIUTUIMH W JUCIUIUIMH TPO(PECCHOHATBLHOTO NHWKIIA, IS TOJYYCHHS
oOpazoBaHus B 00JacTsAX, HE TpeOyIOIMUX YIIyOJEeHHOW MaTeMaTH4eCKOn
MOATOTOBKU;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CAMOOOPa30BaHUIO,
Ha MPOTSHKEHUM BCEH JKU3HU, CO3HATEJIbHOE OTHOIICHHE K HEMPEePHIBHOMY
00pa3oBaHUIO KaK YCIOBUIO YCIEMTHON MpodecCHOHaIbHON U 00IIEeCTBEHHOM
JIESITEIbHOCTH;

TOTOBHOCTh M CHOCOOHOCTP K  CaMOCTOSITEIbHOM  TBOPYECKOW U
OTBETCTBECHHOH IEATEIHHOCTH,

TOTOBHOCTh K KOJUIGKTHBHOM paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOH, Y4eOHO-MCCIeI0BATEIbCKOM,
IIPOCKTHOM U JPYTUX BUJAX ACATECILHOCTH;

OTHOIIIEHHUE K MPO(PECCHOHATBLHOM JIESITEILHOCTH KaK BO3MOXKHOCTH y4acCTHS

B peLIeHUH JNYHBIX, OOIIIECTBEHHBIX, rocyJapCTBEHHBIX,
O0IIeHAIIMOHATIBHBIX ITPO0JIEM;
MeTanpeIMeTHbIX:

YMEHUE CAMOCTOSITEBHO ONPENEIsATh LETu JEATeIbHOCTH W COCTaBIATH
IUIaHbl JESTENBHOCTU; CaMOCTOSITEIbBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBAThH AESITEIBbHOCTD; UCIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JIOCTHDKEHMSI TIOCTaBJICHHBIX IIeJIed M peanu3aldd TUTAHOB JESTEIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

YMEHHME MpPOAYKTHUBHO OOLIaThCSI U B3aMMOJCHCTBOBATH B IPOLECCE
COBMECTHOM JEATENbHOCTHU, YYUTHIBATh TMO3UIMH JPYTUX YYACTHUKOB
NEeATeIbHOCTH, Y(PPEKTUBHO pa3peniaTb KOHPIUKTHL;

BJIQJICHUEC HaBBIKAMU IIO3HABATEIBHOM, Y4YEOHO-UCCIEAOBATEIBCKOU U
MIPOCKTHON JEATEIbHOCTH, HaBBIKAMH Pa3peIICHUs] TPOOJIeM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB PEIIEHUS MPAKTHYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

TOTOBHOCTh U  CIIOCOOHOCTh K CaMOCTOSITENIbBHOW  HMH(POPMALMOHHO-
MO3HABATENILHON JIESITEIbHOCTH, BKJIIOUas YMEHUE OpPUEHTUPOBATHCS B
pa3MYHBIX HCTOYHUKAX HMHPOPMAIMHM, KPUTUYECKU  OIICHUBATH U
UHTEPIPETUPOBATH MHGOPMAIIHIO, TOTYYaeMYI0 U3 PA3TMUYHBIX HCTOYHUKOB;
BJIAJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SCHO, JJOTUYHO U TOYHO U3JIaraTh
CBOIO TOUKY 3pEHUS, UCIOIb30BaTh a/IEKBaTHBIE SI3bIKOBBIEC CPEJICTBA;
BJIAJICHUE HABBIKAMHM  TIO3HABATEIBHOM  pEQIIEKCMU KaK  OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUUA U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB U
OCHOBAHM, TpaHUI] CBOEr0 3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIbHBIX
3aJla4y ¥ CPEJCTB ISl UX JOCTUKEHUS;

LEJIEYCTPEMIIEHHOCTh B MIOUCKAX M MPUHATUU PEILICHUI, COOOPa3UTENIbHOCTh
Y UHTYULHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUI; CIIOCOOHOCTD
BOCTIPMHUMATH KPacoTy U TAPMOHHIO MHPA;

npeaIMeTHBIX:

c(OPMHUPOBAHHOCTh TPEJCTABICHUNA O MaTeMaTUKE KakK YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTHKA B COBPEMEHHOHN ITMBUIIM3AIMH, CIIOCO0ax
OTMCAHMS SIBJICHUH peaJTbHOTO MUPa HA MATEMAaTHIECKOM SI3bIKE;
c(hOpPMHPOBAHHOCTh TMPEACTABICHUN O MAaTeMaTHYECKUX TMOHSATHUSAX Kak
BOKHEUIITUX MAaTEMaTHYECKUX MOJIENSIX, TO3BOJISIONINX OMMUCHIBATD U U3y4YaTh



pa3HbIE MPOLECCHl U SIBJICHUS; MIOHUMAHUE BO3MOKHOCTH aKCHMOMATHYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUI;

BJIQJICHUE METOJAMHU JOKa3aTeJIbCTB M AJITOPUTMOB PEIICHUS, YMEHHUE HX
MPUMEHSTh, MPOBOAUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJE PEIICHHS
3aj1ady;

BJIAJICHUE  CTAHJAPTHBIMA  NPUEMAaMH  PELIEHUS  pPAMOHANBHBIX U
UppalMOHANIbHBIX, IIOKA3aTEJIbHBIX, CTEMNEHHBIX, TPUTOHOMETPUUECKUX
YPaBHEHUM W  HEPABEHCTB, MX CHCTEM; MCIIOJb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MMPOrpaMM, B TOM YHCJE JJIsI MOUCKA NYTH PEUICHHUS U
WJUTIOCTPALAN PEIICHUS YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTD IIPEICTABICHUMN 00 OCHOBHBIX TTOHSTHUAX
MAaTEMATHYECKOr0 aHaJln3a W WX CBOWCTBAaX, BJIAJCHUE YMEHHEM
XapaKTEePHU30BaTh MOBEICHUE (PYHKIIUN, UCTIOIh30BAHNE TIOMYUYCHHBIX 3HAHUM
JUISl OITMCAHUS M aHAJIN3a PEaIbHbBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHATUAMU O IUIOCKMX W IMPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, WX OCHOBHBIX CBOMCTBaxX; C(HOPMHPOBAHHOCTH
YMEHUSI pacro3HaBaTh T€OMETpUYECKUe (PUTYyphl HA YepTekax, MOJACISIX U B
peaIbHOM MUPE; TPUMEHEHNE U3YyUYEHHBIX CBOMCTB F€OMETPUUYECKUX DUTYp U
dbopMyn Ui penieHus TeOMETPUUYECKHX 3ajad W 3a7a4 C MPaKTHYECKUM
COCPKAHUEM;

c(hOpMUPOBAHHOCTh NPEACTABICHUM O Tpolleccax U SBJICHUSAX, WMEIOIINX
BEPOSITHOCTHBI XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM
MHPE, OCHOBHBIX TMOHSATUAX 3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEMN; YMEHHM
HaxOJUTh U OLICHUBATh BEPOSTHOCTU HACTYIUICHUSI COOBITUH B MPOCTEHUIINX
MMPAKTUYECKUX CHUTYallUAX ¢ OCHOBHBIC XAPAKTEPUCTUKH CIYyYAWHBIX
BEJINYMH;

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

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

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

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydarorierocs 286 vaca;
CaMOCTOATENBHOM paboThl oOy4varomierocs 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 4HUCIJIC.

caMocCToATeNbHasg padoTa HajJ KypcOBOM pabOTON (IIPOEKTOM) —
(ne npedycmompeno)

paboTa c KOHCIIEKTOM Y4e0HOro MaTepuasa 25
paboTa ¢ OCHOBHOM JTUTEPATYPOU 25
pellIeHNE MPAKTUYECKUX 3aJaHui 81
Hmoeosas ammecmayus 6 chopme ougpepenyuposanroco 3auema,

3K3CZM€HCZ, KOJUZIOK6UYM




2.2. TemaTudeckuii miian u coaep:xxanune yueonou qucuuniannabl OYIL.04.Y Marematuka

HaumenoBanmue
pa3aena, TeM

Conep:xaHue y4eGHOro MaTepuaJia, JaGopaTopHble padoThl U MPAKTHYECKHE 3aHTHS, CAMOCTONITeJIbHasI padoTa
o0yJawImuxcs, KypcoBasi padora (IIPOEKT) (eciiu npedycmompennl)

Oobem
4acoB

YpoBensb
O0CBOEHHA

1

2

4

BBenenue

Conep:xanne y4ed0HOT0 MaTepuaJia;

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

Pazpen 1. PABBUTHUE IIOHATHUA O YACJIE

34

Tema 1.1. Heasble u
pauyoHATbHBIE YHCAA

Copaepxanne y4eGHOro MarepuaJia

Harypanbsabie uncia. Llenbsie yncna PannonanbsHple yucia. ApupMeTHISCKUE OTIepaliiid B MHOXKECTBE PAIMOHATTBHBIX
yrcen. OOpalleHrne NepruoJuueckux Jpoodei B OOBIKHOBEHHBIE.

ITpakTHyeckoe 3aHATHE.

Apucpmerndeckue qeHcTBHS HaJl YUCIaAMH.
Apucdpmerndeckue qeHCTBHS HaJl YUCIaMH.
ApudmeTrndeckue NeHCTBHS HA YUCTAMH.
ApudmeTrnieckue NeHCTBHS HA YNCTAMH.

CamMocrosTe/bHast pa6oTa 00y4yaromuxcs:

M3yueHne KOHCIIEKTa yueOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPaTypOH.

Tema 1.2.
JlelicTBUTEIBLHBIE
qucIa

Conep:xaHue y4eOHOro MmaTepuasa

HeiictButenbHble yncina. [Tpubnmxenne 1edCTBUTENbHBIX YHCET KOHEYHBIMH JECITUYHBIMH JPOOSIMU.
Moynp TeHCTBUTENBRHOTO YUCA.

IIpakTHyeckas padora:

Brimonuenue apudmMeTnueckux ISHCTBUN HAJl YMCIaMHU, COYETasi yCTHBIC M MICbMEHHBIE IPUEMBI.
Brimonuenne apudMeTrndeckux JEUCTBUN HAJl YACIaMH, COYETasl YCTHBIE M MIICEMEHHBIEC TIPUEMEL.
Brimonnenue apudmMeTnueckux ISHCTBUN HAJl YMCIaMHU, COYETasi yCTHBIC M MICbMEHHBIE IPUEMBI.
Brimonnenue apudMeTnyeckux ASHCTBUN HAJl YMCIaMHU, COYETasi YCTHBIE M MICbMEHHBIE IPUEMBI.

CamocrosTe/bHAsA padoTa 00y4YaroLerocs:

W3ydeHne KoHCIIEKTa yueOHOTO MaTepHaa.
PaboTa ¢ 0CHOBHOM JTUTEpaTypOH.

Tema 1.3.
IpubéanxxeHnHbIe
BBIYHCJICHHS.
KomMmiekcHbIe ynciia

Conep:xanne y4eGHOro MaTepuasa

AGcComoTHAS TOTPEUTHOCTh. OTHOCHTENNBHAS TOTPEITHOCTD.
JelicTBus Haj npuOIMKEHHBIMH 3HaUeHUAME yrcen. KoMIiekcHble yncna.

IIpakTHyecKoe 3aHATHE:

Haxoxnenue npuOmmKeHHBIX 3HAYCHUH BEJIMYHH U TIOTPEITHOCTEH BBIYMCIICHUN (a0COTIOTHON M OTHOCHTEIBHOM );
Haxosxaenue npuOImKeHHBIX 3HAYSHUH BEIMYMH U TIOTPEITHOCTEH BEIYUCICHUHN (aOCOTIOTHOW M OTHOCUTEIIHHOM );
CpaBHEeHHE YHCIIOBBIX BBIPOKEHUI.
CpaBHEHHE YHCIIOBBIX BBIPOKEHUIA.




CamocTosiTeqbHas padoTa 00yYAIONIUXCS:

W3yueHne KOHCTIEKTa yIeOHOT0 MaTepuana.

PaboTa ¢ 0CHOBHOM UTEpaTypOH.

Pazpen 2. KOPHU, CTEIIEHU U JIOT'APUPMbI

46

Pazpneu 2.1. KopHu u cTenenun

22

Tema 2.1.1.
Apupmernyeckuii
KOpPEeHb HATYPaJIbHOI
cTeneHu

Conep:xaHne y4eOHOro MmaTepuasa

KOpHI/I HaTypaJ'[BHOfI CTENEeHU M3 YHCIIa U UX CBOMCTBA.

HpaRaneCKoe 3aHATHE.

Brruncnenue u cpaBHeHHE KOpHEH.
Brruncnenue u cpaBHeHHE KOpHEH.
Brinonnenue pacyeToB ¢ paguKanamu.
BrlnosHeHHe pacyeToB ¢ paJuKaIaMu.

CamMocrosTe/bHas padoTa 00y4Yaromuxcs:

N3ydeHne koHcIIeKkTa yueOHOro MaTepraia. Pabora ¢ OCHOBHOM JIMTEPATypOH.

Tema 2.1.2. CTeneHs ¢
PAauMOHATBbHBIM U
NelCTBUTEJIbHBIM
nmoka3zartejieM

Cojepxanne y4eGHOro MarepuaJia

Crernenn ¢ paniMOHAIBHBIM TIOKa3aTeNneM U UX cBoicTBa. CTETeHb ¢ ACMCTBUTENHHBIM ITOKA3aTeIeM U X CBONCTBA.

IIpakTH4yeckoe 3aHsATHE:

HaxoxneHnue 3HaueHH CTENEHH, UCTIONb3YsI TPU HE0OXOAUMOCTHA HHCTPYMEHTAIIbHBIE CPE/ICTBA.
Haxosxnenne 3HaueHHU CTENCHHU, UCTIONB3YSI TP HEOOXOAUMOCTH HHCTPYMEHTAJIbHEIE CPE/ICTBA.
Pemenne nokasaTenbHBIX YpaBHEHUN.
Penrenne nokazaTenbHBIX YpaBHEHUI.

Pemenue IIPUKIaTHBIX 3a1a4 Ha CJIOKHBIC ITPOLCHTHI. Bremonnenue IIPOBEPOYHBIX 3aJIaHUM.

Pemenue IPUKIaTHBIX 3a0a4 Ha CJIOKHBIC ITPOLICHTHI. Bremonnenue ITPOBEPOYHBIX 3aJIaHUM.

O3HaKOMIIEHHE C IIPUMECHCHUEM KOpHefI H CTEIIeHel IIPpH BBIYUCIICHUN CPECOAHUX, JCJICHUH OTPE3KA B «30JI0TOM CCUYCHHUN)).

O3HaKOMIICHHUE C NPUMCHEHUEM KOpHeﬁ U CTEIeHEeH IpH BBIYUCIICHUHN CPEAHUX, NCJTICHUHU OTPE3Ka B «30JI0TOM CCUCHUN).

CamocrosiTeJbHasA padoTa 00yUarouxcs:

W3ydeHne koHCIIeKTa yueOHOTro MaTepuara.
Pabora ¢ 0CHOBHOM JINTEPATyPOH.

Paznen 2.2. Jlorapugm.

Jlorapu¢m yucaa

24

Tema 2.2.1.
Jlorapugmsi

Copaepxanne yueGHOro MaTepuaJia

INonsrue norapudma. OcHOBHOE JTOrapr(YMHIECKOE TOKASCTBO M €T0 IPHMEHEHHE NTPH PEIIEHNH TPOCTEHIINX
JIorapu(pMUYECKUX YpaBHEHHUH.

CamocTosiTeJbHAsA padoTa 00yYarommxcs:

W3ydenune koHcIekTa yueOHOro MaTeprana. Pabora ¢ OCHOBHOW JIMTEPaTypOH.

Tema 2.2.2. CBoiicTBa
JorapupmMosn

Conep:xaHne y4e0HOro MmaTepuasa

OCHOBHEIEC CBOHCTBA JIOTapU(PMOB.
ITpumeHenue cBoicTB JtoraprdMoB npu npeodpa3oBaHUM JOTapUPMUIECKHX BBIPAKESHHH.

IIpakTuyeckoe 3aHsATHE:

Brimonuenne npeoOpa3oBaHuil BEIpAXKEHHH, TPIMEHEHNE (POpMyIT, CBSI3aHHBIX CO CBOWCTBAMH CTETIEHEH 1 JIorapu(MoB.

Brimonaenne npeoOpa3oBaHuil BRIpaKEHHH, TPIMEHEHNE (POpMYIT, CBSI3aHHBIX CO CBOMCTBAMH CTETICHEH U Torapu(MoB.




Omnpenenenre 00aCTH TOMYyCTUMBIX 3HAYCHUH JIOTaPH(PMUIECKOTO BBIPAKCHUSL.
Omnpenenenre 001aCTH TOIMYCTUMBIX 3HAYCHUH JIOTaPH(PMUIECKOTO BBIPAKCHUSL.
Pemenue norapudmMdeckux ypaBHEHHH.
Pemenue sorapudMudeckux ypaBHEHHH.

CamocTosiTeqibHAsA padoTa 00yYaIONIUXCS 2

M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ oCHOBHOI auTepaTypoH.
Tema 2.2.3. Coaep:xanue y4eOHOro MmaTepuasa 2
HartypanbHblie u O003HaYeHNE HATYPAITBLHOTO U JeCATHYHOro Jorapudma. HaxoxaeHune 3HaueHU HATYPaTbHBIX U AECATHYIHBIX JIOrapr(pMOB 2
JecATHYHbIE C moMoIIbI0 Tabnul bpaauca u KanbKymsTopa.
Jorapupmel IIpakTuyeckoe 3aHsATHE. 4

[IpeobpazoBaHue TOrapuPMUUECKUX BbIPAKESHUH.

[IpeobpazoBaHue TOrapuPMUUECKUX BbIPAKESHUH.

[IpeoOpazoBanue TOrapuPMHUECKUX BBIPAKESHUH.

[IpeobpazoBaHue TOrapuPMUUECKUX BIPAKESHUH.

CamocrosiTeJbHas padoTa 00yYalommxcs: 2

W3ydeHune koHCIIeKTa yueOHOro MaTepraia. Pabora ¢ OCHOBHOM JIMTEPATypOH.
Paznen 3. MIPAMBIE U IIVIOCKOCTHU B NIPOCTPAHCTBE 40
Tema 3.1. AkcuoMbI Conep:xaHue y4eOHOro MmaTepuasa 4
cTepeoMeTpHH. AKCHOMBI CTEPEOMETPUH U CIICJCTBHS U3 HUX. B3auMHoe pacroiokeHue MpsIMbIX B IpocTpaHcTBe. [lapaniensHocTh 2
B3aumuoe MPSIMBIX B IPOCTPAHCTBE.
pacnoJioxeHue [TapayuienbHOCTH Tpex NpsAMbIX. CKpeluBaromuecs npsiMble. Yol Mex1y NpsIMbIMU.
NpsSIMBIX B CamMocrosTebHast padoTa 00y4Yaromuxcs: 2
NMpOCTPaHCTBE N3ydeHune koHCIIEKTa yueOHOro MaTepuaiia. Pabota ¢ OCHOBHOM JIMTEPATypOH.
Tema 3.2. Copaepxanne y4eGHOro MatepuaJia 2
ITapa/ieJbHOCTD [TapannensHOCTH TIpsiMOi 1 TUTOCKOCTH. [TapanmnensHOCTh TIOocKOcTel. CBONCTBA MapauIeTbHBIX TUIOCKOCTEH. 2
PSIMON M ILTOCKOCTH. | 153 krHyeckoe 3aHsTHeE. 4
Hapannemznom, B3anmHoOe pacnonioxeHue IpsSMBIX U MIIOCKOCTEH.
fLIoCKOCTEH BzaumHoe pacnonoxeHue npsiMbIX U INTOCKOCTEH.

Yron Mexy npsiMbIMU

Yron Mexy NpsMbIMU.

CamocrosiTeJbHAsA padoTa 00yyarouxcs: 2

N3ydeHune koHcIekTa yueOHOro MaTeprana. Pabota c OCHOBHOW JTMUTEpaTypOH.
Tema 3.3. Terpasap u | Conep:xxanue y4eOHOro MaTepuajia 2 9
napaJuiesenumnes Terpadap. [Mapammenenunen. Mzo0paxeHue mpocTpaHCTBEHHBIX duryp. IlocTpoeHue ceueHni.
Tema 3.4. Conep:xanne y4eOHOro MaTepuaja 4
IlepnenauKyJaapHOCTh | [leprneHaAuKyIApHOCTh NPAMON U MIIOCKOCTH. [IpU3HAK MeprneHuKyIIPHOCTH NPSIMON U TIIOCKOCTH. 2
NPSAMBIX U [TepneHAUKyYJISIp M HAKJIIOHHAS YTOJ MEXIY NPSAMOM U INIOCKOCTBIO
IJIOCKOCTei IIpakTHyecKoe 3aHATHE. 2

TeOpeMBI O B3aMMHOM pacCloOJOXKXCHUN HpﬂMOfI " IIJIOCKOCTH.

TeOpeMBI 0 B3aMMHOM PacCloOJOXXCHUN HpﬂMOfI W IIJIOCKOCTH.
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CamocTosiTeqbHas padoTa 00yYAIONIUXCS

N3ydenune koHcrekTa yueOHOro Mateprana. Pabora ¢ OCHOBHOMU JIMTEPaTypOH.

Tema 3.5. Teopema o
Tpex
nepHeHInKyJaspax

Coaepxxanne y4eGHOro MaTepuaJia

Teopema 0 TpeX MEPIEHAUKYISIPaX.

IIpakTH4yeckoe 3aHsITHE.

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

CamocTosiTesqibHAs1 padoTa 00y4YaIONIUXCS

N3yueHne koHCIEKTa yueOHOro Marepuana. PaboTta ¢ OCHOBHOI nuTepaTypoi.

Tema 3.6.
IlepnenauKyasipHbIC
TVIOCKOCTH

Coaep:xanue y4eOHOro MmaTepuasa

JByrpannsiii yroi. IlepnenauxymnspHble INIOCKOCTH.
IIpusHak nepneHIuKyJIApHOCTH INIOCKOCTEN.

ITpakTHyeckoe 3aHATHE.

JByrpaHHbIii yroi.

JByrpaHHbIii yroi.
Brimonnenre npoBepoyHbIX 3aaHui 110 TeMe «IIpsMble U MI0CKOCTH B IPOCTPAHCTBE.

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

CamMocrosTe/lbHas padoTa 00y4Yaromuxcs:

N3ydeHune koHCIIEKTa yueOHOT0 MaTepraiia. Pabora ¢ OCHOBHOM JIMTEPaTypOH.

Pa3znea 4. KOMBUHATOPHUKA

15

Tema 4.1. Di1eMeHTBI
KOMOMHATOPUKHU

Cojepxanne y4eGHOro Marepuajia

OCHOBHbBIE TOHSATHS KOM6I/IHaT0pI/IKI/I. HepeCTaHOBKI/I, pasMEIICHUA, COYCTAHU.

IIpakTHyeckoe 3aHATHE.

Pemenue 3amay Ha mocUeT YUCIa IEPECTAHOBOK, PA3MEILICHHN, COYETAaHUM.
Pemenue 3aa4 Ha moacUeT Yuciaa NEPECTAHOBOK, PA3MEILICHUI, COUCTaHHA.
Pemnrenue 3a1a4 Ha MOJICYET YUCIIA IEPECTAHOBOK, Pa3MEIICHUH, COUETaHUH.
Penrenue 3aa4 Ha MOJICYET YUCIIA IEPECTAHOBOK, Pa3MEIICHUH, COUeTaHUH.

CamocrosiTeJbHasA padoTa 00yUarommxcs:

N3ydenune koHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOW JTUTEpaTypoH.

Tema 4.2. bunom
HboToHa 1
TPeyroJbHUK
IMackanas

Conep:xanne y4eGHOro MaTepuasa

®opmyrna 6uHoma HeroToHa.
CoiicTBa OMHOMHAIBHBIX K03 durmenToB. Tpeyronsuuk [Tackans.

IIpakTHyecKoe 3aHATHE.

bunom Hetotona u tpeyronbauk Ilackans
bunom Helotona u Tpeyrosnbauk ITackans

CamocTosiTeJbHasA padoTa 00yYarouxcs:

N3ydenune koHcrekTa yueOHOro Matepuana. Pabora ¢ OCHOBHOW JTMUTEpaTypOH.
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Paznen 5. KOOPIUHATBI U BEKTOPBI 18
Tema 5.1. Copaepxanne y4eGHOro MatepuaJia 2
IIpamoyroabHast [IpssmoyronpHas cucTeMa KOOPAUHAT B IPOCTPAHCTBE. 2
cucreMa KoopauHat B | GopMyna pacCcTOSHIS MEXKIY IByMsl TOUKaMU. Y paBHEHHUS c(hepbl, INTOCKOCTH H IPSMOH.
MPOCTPAHCTBE
CamocTosiTeqibHAsA padoTa 00yYaIONIUXCS 2
Nzydenue xoHcmekTa yueOHOro Matepuana. Pabora c OCHOBHOU JTUTEpaTypoOu.
Tema 5.2. Bektopbl B | Coaep:kanue y4eOHOro Marepuajia 2
MPOCTPaHCTBE BexTop. Mozaynb BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. 2
PasnosxeHne BekTopa 1o HanpasiieHusM. [leiicTBUs ¢ BEKTOpaMH, 3aJaHHBIMU KOOPIMHATAMHU.
[IpakTHYecKoe 3aHsATHE. 2
JHeiicTBUA ¢ BEKTOpaMH, 3aJaHHBIMUA KOOPIMHATAMU.
JlercTBUS ¢ BEKTOpaMH, 3aJaHHBIMU KOOPIHHATAMMU.
CamocTosiTesqibHAsA padoTa 00yYAIOUIUXCS 2
Nzydenue xoHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOU JTUTEpaTypOH.
Tema 5.3. Ckansipuoe | Coaep:kaHue y4eOHOro MaTepuasia 2
npousBeaAcHHE Yron Mexny Bekropamu Ipoekiiust BekTopa Ha och CKaApHOE MPOU3BEICHNE BEKTOPOB 2
BEKTOPOB
[IpakTHyeckoe 3aHATHE. 4
Hcnonp3zoBaHue KOOPAWHAT BEKTOPOB MPH PEHICHUH MaTEMAaTHYECKUX U MPUKIIATHBIX 3a]1a4.
Hcnons3zoBaHue KOOPAWHAT BEKTOPOB IPH PEHICHUH MaTEMAaTHYECKUX U MPUKIATHBIX 3a]1a4.
Hcnonp3oBanne KOOPIUHAT BEKTOPOB MPH PEIICHIH MATEMAaTHUSCKIX M MPUKIAIHBIX 3a1a4d.
Vcnonp3oBanne KOOPIMHAT BEKTOPOB MPH PEIICHIH MaTEMATHIECKIX M MPUKIAIHBIX 3a1ad.
CamocrosiTeJibHAs padoTa 00yYalomuxcs: 2
N3ydeHne koHCIIeKTa yueOHOro MaTepuaiia. Pabota ¢ OCHOBHOM JIMTEPATypOH.
Pazngen 6. OCHOBBI TPUT OHOMETPUHN 30
Tema 6.1. Pagnannas | Cojep:kanue y4eGHOro MaTepuajia 2
Mepa yrJa. CoOTBETCTBHE MEX Ty TOUKAMH TIPSMO 1 OKpykHOCTH. [ToHsATHE pagnana. @opMyITbl BEIYUCICHUS [UTHHBI TyTH U TUIOMIAIH
BpamarensHoe KPYTOBOI'O CEKTOpA. )
nsuzkenue. Cunyec, [TonsiTHe «eAMHUYHASI OKPY)KHOCTBY, KIIOBOPOT TOYKH BOKPYT Hayaia KOOpAHHATY. HaxoxkaeHre T0I0KEeHUs TOYKH
KOCHUHYC, TAHT€HC U OKPYXHOCTH, COOTBETCTBYIOIIEH TaHHOMY AeHCTBUTEILHOMY UnCITy. [IOHATHS cHHYyca, KOCHHYCA, TAHTCHCA H KOTaHTeHCa
KOTAHT'eHC YHCIa yria(4ucia).
TpakTHYecKoe 3aHATHE: 4

IIpuMmeHeHue onpenencHuii CUHyca, KOCUHYCa IIPU PELIEHUH NIPOCTEHININX TPUTOHOMETPHYECKUX YPABHCHH.

[IpumeHenue onpeaeneHu CUHyca, KOCUHYyca NP PELLIEHUH IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUI.

[Ipumenenne hopmyI 3aBUCUMOCTH MEKAY CHHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHI'€HCOM OJJHOTO U TOTO )K€ YIiia
(uucna) A7s BBIYUCICHUN CUHYCA, KOCUHYCA, TAHT'€HCA U KOTAHT€HCa yria(4uciia) Mo 3alaHHOMY 3HAUCHUIO OJHOTO U3 HHX.
IMpumeHnenue GopMyIt 3aBHCHMOCTH MEXy CHHYCOM, KOCHHYCOM, TAHI'€HCOM M KOTAHT'€HCOM OIHOTO U TOTO JKe yriia
(uucna) A7 BEIYMCICHUHN CHHYCA, KOCHHYCA, TAHI'€HCA U KOTaHIeHca yrira(duciia) Mo 3aJaHHOMY 3HAYCHHIO OHOTO U3 HHX.
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CamocTosiTeqbHas padoTa 00yYAIONIUXCS

N3ydenune koHcmiekTa yueOHOro MaTepuana. Pabora ¢ OCHOBHOM JIUTEpaTypOH.

Tema 6.2. Coaepxanne y4eGHOro MatepuaJia 2
Tpuronomerpuyeckue | [oHATHE TOXKIECTBA, KAK PABEHCTBA, CIIPABEAIMBOrO JJIsl BCEX JOIYCTUMBIX 3HaUeHUH OyKB. Jl0Ka3aTenbCTBA TOXKAECTB C 2
TOKAecTBa HCTIONIE30BAHNEM W3YUCHHBIX (DOpMYIL.
IIpakTHyecKoe 3aHsATHE: 2
[IpumeHeHNe OCHOBHBIX TPUTOHOMETPHUYECKHAX TOXKIECTB JJISI BRIYMCIICHHS 3HAUCHUH TPUTOHOMETPHUCSCKHUX (PYHKIHIN 11O
OJTHOH U3 HUX
[IpuMeHEeHNEe OCHOBHBIX TPUTOHOMETPHYESCKUX TOMKISCTB JJIS1 BRIYMCIICHHS 3HAUYCHUI TPUTOHOMETPHUCSCKUX (DYHKIIHH 110
OJTHOH M3 HUX
CamocTosiTesqibHAsA padoTa 00y4YaIONIUXCS 2
M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ oCHOBHOI auTepaTypoH.
Tema 6.3. Conepxanune y4e0HOro MaTepuasa 2
IIpeoOpa3oBanust C = = v
. BE€/ICHHUE BBIYMCIICHUM 3HaUeHUH CHHYyCca, KOCUHYCA U TAHT'€HCA OTPHLATEIBHBIX YTIOB K BBIYUCICHUIO UX 3HAUCHUH JUIs
TPOCTEMIIHIX MOJIOXKUTENBHBIX YTITI0B. DOPMYyINbI CIOXKEHHS U UX IIPUMEHEHHUH MPY BHIYUCICHUAX U BBIIIONHEHUU peoOpa3oBaHUi
TPUTOHOMETPHHIECKHX TPUTOHOMETPUUECKUX BbIpaxKeHUH. ClieICTBHE TEOPEMBI CIOKEHHUS. 2
BLIPAKCHHH ITpumenenus GopMyI ABOIHOTO yriia Npu Mpeodpa3oBaHUSIX TPUTOHOMETPUUECKHUX BBIPAXKEHHH, B YACTHOCTH IIPHU BHIBOJIE
(hopMyJ1 TONOBUHHOTO yria. IIpaBuiio, Mo3BoJstolIee 3aMEHUTh CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC JF000ro yucia
COOTBETCTBEHHO CHUHYCOM, KOCUHYCOM, TAHT€HCOM WJIM KOTAHI'€HCOM YHCIIa
IpakTHYecKoe 3aHsATHE: 2
[Ipumenenne GopMyI U IPAaBUI IPHU BEITOIHEHAN MTPAKTUIECKUX 3aTaHHH.
[Tpumenenne GopMyI U IPAaBUII IPH BEITOIIHCHUN PAKTHIECKUX 3aTaHUH.
CamocrosiTeJibHAs padoTa 00yYalomuxcs: 2
N3ydeHne koHCIIeKTa yueOHOro MaTepuasia. Pabota ¢ OCHOBHOM JIMTEPAaTypOH.
Tema 6.4. Copaepxanne yueGHOro MatepuaJia 2
IIpocreiimue @DopMyIIBI CYMMBI U pa3HOCTH CUHYCOB(KOCHHYCOB). [IprMeHeHne popMyn npu BEIYUCICHUSX U PA3I0KEHUH Ha MHOXKUTEIH 2
TPUTOHOMETPHYECKHE | TPHTOHOMETPHUESCKUX BBIPAKECHHH.
YpPaBHEHUS U IIpakTHyecKoe 3aHATHE. 6
HepaBCHCTBA. IIpeoOpazoBaHne TPUTOHOMETPUIECCKUX BBIPAXKCHHUH.
Apkcnnyc, [IpeobpazoBaHne TPUTOHOMETPHICCKUX BEIPAKCHUH.
APKKOCHHYC, IIpocreiiiue TPUroHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.
APKTAHIE€HC Yuc/Ia IIpocreiiiue TPUroHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHBIE TPUTOHOMETPHYECKHE PYHKIIUH: apKCHHYC, apKKOCHHYC, apKTaHI'€HC. BBITIOTHEHNE IPOBEPOYHOTO 3a1aHus IO
TAHHOU TEME.
OO6patHble TPUTOHOMETpHUYECKHE QYHKIMU: apKCHHYC, apKKOCHHYC, apKTaHTeHC. BRIMOIHEHNE IPOBEPOYHOTO 3a1aHHs IO
JTAHHOU TEME.
CamocTosiTeqibHas padoTa 00y4YaIONIUXCS: 2
N3ydenune koHcmekTa yueOHOro Matepuana. Pabora ¢ OCHOBHOW JTMUTEpaTypOu.
Paznen 7. ©YHKIUU U TPAOUKHU 48
Tema 7.1. Crenennas | Comep:kanue y4eGHOro MaTepnasia 2 2
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¢yHnkuus, ee cBoiicTBa
u rpaguk

OCHOBHBIE CBOWCTBa CTeTIeHHOW (QyHKIMHU. ['paduku cTenmeHHBIX QYHKIINH.

HpaRaneCKoe 3aHATHE.

Crenennast GyHKIUSA
CreneHnas QyHKIHS

CamocrosiTeJbHAs padoTa 00y4alommxcs:

M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ oCHOBHOI auTepaTypoH.

Tema 7.2. Bzanmuo

Conep:xaHne y4eOHOro MmaTepuasa

o0paTHble GyHKIMHU IonsaTue ¢pynkiuu o6paTHoi 1is naHHOM ¢yHkuun. Teopema 06 obpatHoit pynkumu. I'padux GyHkumu, o0paTHOI JaHHOM. 2
IIpakTuyeckas padora:
[Ipumepsr 3aBUCHEMOCTEH MEXKY IEPEMEHHBIMH B PEANBHBIX MIPOIIECCaX U3 CMEXHBIX IUCIHILINH. OnpeneneHue (hyHKITHA.
[Tpumepb! 3aBHCUMOCTEN MEXITY ITepeMEHHBIMH B peajbHBIX IPOIECCax N3 CMEKHBIX JUCHUILINH. Onpenenenne QyHKIIHH.
[Toctpoenue u urenue rpadukoB ¢pyHknmid. MccnenoBanue GyHKIHH.
[Toctpoenue u yrenue rpadukoB ¢pyHkmid. MccnenoBanue GyHKIHH.
CamMocrosTe/bHas padoTa 00y4Yaromuxcs:
W3ydeHune KoHCIIEKTa yueOHOTro MaTepraia. Pabora ¢ OCHOBHOM JIMTEPaTypOu.
Tema 7.3. Conep:xaHne y4e0HOTro MaTepuasa 2
IToxa3aresbHast ITonsaTue nokasatenbHOM pyHKMH. OCHOBHbIE CBONMCTBA MOKA3aTeabHOM (yHKIMH. I'paduk nokazaTeabHOM (QyHKIIUH.
(ynknus, ee ceoiicTBa | [IpakTuyecKoe 3aHATHE.
U rpauk I[MokasarenbHas GyHKIUS
[TokazarenpHas GyHKINS
CamocTosiTesibHAs padoTa 00yYAIOUIUXCS
M3yueHne KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ OCHOBHOM uTepaTypoH.
Tema 7.4. Coaepxanne yueGHOro MatepuaJia
Jlorapudmuyeckas Bun u cBoiictBa morapudmudeckoi pyHKmH. ["paduk morapugMuaeckoil GyHKINH C TaHHBIM OCHOBAHHEM. 2
(ynkuus, ee cBoiicTBa
H rpaguK ITpakTHyeckoe 3aHATHE.
Jlorapudmudeckas QpyHKIusS
Jlorapudmuueckas GpyHkIus
CamocrosiTeJbHasA padoTa 00yyarouxcs:
Nzydenune xoHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOU JTUTEpaTypoOu.
Tema 7.5. O0aacTb Copaepxanne yueGHOro MaTepuaJia
onpeaeJieHUs U ITonsTue TpuronoMerpudeckux ¢pyHkui. OnpeneneHne 00IacTH ONpeaeNeHNs 1 MHOXKECTBA 3HAUCHHUH 2
MHOKEeCTBO 3HAYEHUH | TPUTOHOMETPHUYECCKUX (QYHKIIHIL.
TPUroHOMeTpU4ecKuX | CamocTosiTeJbHAasA padoTa 00yYarouxcs:
byHKumit W3yueHne KOHCIEKTA yueOHOro MaTtepuana. Pabora ¢ OCHOBHOM JIMTEpaTypOH.
Tema 7.6. YeTHOCTBD, Conep:xanne y4eOHOro MmaTepuasa
HEYETHOCTD, INonstne wetHocTH M HeueTHOCTH (pyHKIMH. [ToHATHE IEpHOIMYHOCTH (QYHKIINH. 2
NEePpUOAUYHOCTH VccnenoBanue TPUTOHOMETPUIECKUX (DYHKITHH Ha YETHOCTh M HEYETHOCTh, HAXOXKJCHUE Neproaa QyHKIUH.
TPUTOHOMeTpHUYECKHX | CamocTosiTe]IbHAs padoTa 00yYaI0INXCsl:
GyHKumii Uzyuenne xoHCIeKTa yaeOHOTO MaTteprana. PaboTa ¢ OCHOBHOM JTHTEpaTypOH.
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Tema 7.7. CBoiicTBa

Conep:xaHne y4eOHOro MmaTepuasa

(pyHxnun CgoiictBa dyrakiuu. ['paduk pyHakinu. Mcmnons3oBaHue CBOMCTB U rpaduka QyHKINH TPH PEIICHAN YPaBHEHUNA U 2
HEpPaBCHCTB.
CamocTosiTeqibHAs padoTa 00yYAIONIUXCS 2
M3yueHue KOHCIEKTa yueOHoro Marepuana. PaboTta ¢ OCHOBHOM auTepaTypoH.
Tema 7.8. O0paTHbIe Copepixanne yue0HOro MaTepuaJia 2
TpUroHomMerpuyeckne | OOpaTHbIE TPUTOHOMETpUYecKre GyHKIUU. CBOMCTBA OOpAaTHBIX TPUTOHOMETPHUECKUX QYHKIMHA. ['padriku oOpaTHBIX 2
(pyHKIIN TPUTOHOMETPHUESCKHUX (DYHKIIHH.
[IpakTHYecKOe 3aHATHE: 6
CpoiicTBa M TpaIKU CHHYCa, KOCHHYCa, TAHTeHca U KoTaHreHca. O0paTHble PyHKIUH 1 uX rpaduku. OOpaTHbIe
TPUTOHOMETPUUECKHE (DYHKIIHH.
CpoiicTBa ¥ TpaiKu CHHYCa, KOCHHYCa, TAHTeHca U KoTaHreHca. O0paTHble pyHKIMH 1 uX rpaduku. OOpaTHbIe
TPUTOHOMETPHUECKHE (DYHKITHH.
IIpeoGpazoBanus rpaduxa Gpynkunu. ['apmonndeckue konedbanus. IlpuknaaHele 3a1a4u.
IIpeoGpazoBanus rpaduxa pynkunu. ['apmonndeckue konebanus. Ilpuknaanele 3a1a4u.
Brimonaenre npoBepoyHOit paboTHL
BrInonHeHye npoBepoyHOil padoTHL.
CamocrosiTeJbHAs padoTa 00y4alomuxcs: 2
W3ydeHune koHCIIeKTa yueOHOro MaTepraia. Pabora ¢ OCHOBHOM JIMTEPATypOH.
Pa3znen 8. MHOI'OI'PAHHUKU U KPYTJIBIE TEJIA 34
Paznen 8.1. MHOrorpanHuKHU 12
Tema 8.1.1. [Ipuzma Coaepxanue y4eOHOro Marepuasa 2
[pmsma. [Ipsamas u HakmonHas npusma. [lapamnenenunen. Ky6. Ceuenus npu3Mel. 2
ITnomane noBepxHOCTH NpU3MbL. O0BEM PU3MBEI.
IIpakTuyeckoe 3aHATHE. 2
Pemenne 3amay no teme «lIpusmarn
Pemenne 3amaq mo Teme «lIpusma»
CamocrosiTeJbHAsA padoTa 00yUarouXcs: 2
Nzydenune xoHcmekTa yueOHOro MaTepuana. Pabora ¢ oOCHOBHOI tuTepaTypoid. BeimonHeHne 3ajaHuii Ha TOTOBBIX
JepTexax.
Tema 8.1.2. [lupamupna | Conep:kanue y4eGHOro MaTepuaja 2
IMupamuna. IpasunsHas nupamuaa. CeueHns TUpaMUabl. Y cedeHHas MMpaMua. 2
[Tnomane noBepxHOCTH UpamMuasl. O6beM MUPaMUIHL.
TlpakTHyecKoe 3ausTHE. 2
Pemenne 3amau o Teme «lIupamnmay
Pemrenne 3amad mo Teme «[lupamunay
CamocTosiTeJbHasA padoTa 00yYarouxcs: 2
W3ydenune xoHcrekTa yueOHOro Matepuana. Pabora ¢ OCHOBHOW JIUTEpaTypOH.
Paznen 8.2. Tena Bpamenust 22
Tema 8.2.1. Inaunap | Conep:xanne y4eOHOro MmaTepuasa 2 2
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Hunuuap u ero snemenTsl. CeueHus UIMHAPA.
[Tnomanes noBepxHocTH muuHApa. OOBEM HHUIHHIPA.

IIpakTHyeckoe 3aHATHE.

Pemenue 3agau no teme «L{unuaap»
Pemenue 3agau o reme «lunmuamp»

CamocTosiTeJbHAsA padoTa 00yYalouxXcs:

N3ydenune xoHcIekTa yueOHOro MaTeprana. Pabora ¢ OCHOBHOM JIMTEpaTypOu.

Tema 8.2.2. Konyc Coaep:xanue y4eOHOro MmaTepuasa

Komnyc u ero anemenTsl. CedeHus KOHyca.
[Tnomaas noBepxHoctu koHyca. O6beM KoHyca.

HpaRaneCKoe 3aHATHE.

Pemenue 3amaq no reme «KOHyC»
Pemenue 3amad no reme «KOHyC»

CamocTosiTeqIbHAsA padoTa 00yYaIOUIUXCS

W3ydeHne KoHCIIEKTa yueOHOTO MaTepHara.
PaboTa ¢ 0CHOBHOI UTEpaTypOH.
BeimmonHeHre JOMAIIHUX 3a0aHuUH.

Tema 8.2.3. Cepa u Conep:xaHne y4e0HOTro MaTepuasa

map Cdepa u ee anemenTsl. CeveHus cdepsl U mapa.
[Tnomans moBepxHocTH cheprl. OOBeM mapa.

ITpakTHyeckoe 3aHATHE.

Pemenne 3amad mo Teme «Cdepa u mapy.

Pemenue 3a1a4 o Teme «Cdepa u mapy.

Pemenue 3agau no Teme «MHOTOTpaHHUKHU U T€Ja BPALLIECHUSD.

Pemenue 3agau no Teme «MHOTOTpaHHUKH U T€Ja BPALLECHUS.

BrimonHenue npoBepoyHoit padoTs! 1o Teme «I1nomaam noBepxHocTeil 1 00bEeMbI FEOMETPUIECKUX TETD.
BrinonHeHre npoBepodHOi paboThl 1o TeMe «I1momam moBepXHOCTeH M 00EMBI TEOMETPHUCCKUX TEID).

CamocrosiTeJbHasA padoTa 00yyarouxcs:

Nzydenue xoHcmekTa yueOHOro MaTepuana. Pabora c OCHOBHOMU JTUTEpaTypoOu.

Paznen 9. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

Pa3znea 9.1. IociaenoBaTe  bHOCTH

Tema 9.1.1. Yncsosbie | Conepxxanue yieOGHOro MaTepuajia

nocJjenoBarejJbHocTH | Yucosas nocienoBatenbHOCT. CITocoOBI 3a1aHMsI YHCIOBOH IMOCIIEI0BATEIFHOCTH.
U UX CBONCTBA. [Ipenen uncnoBoii mocnenoBatensHOCTH. Teopema Beitepiirpacca.
IMpexen unciaoBoit

10C/IETI0BATETLHOCTH CamocTosiTeJbHAsA padoTa 00yYarouxcs:

HSy‘ICHI/Ie KOHCIICKTa leeGHoro MaTtepuaJia.

Tema 9.1.2. Tlpenen Conep:xanne y4eOHOro MmaTepuasa




YU CJIOBOI OrnpeneneHue YrMciIOBOM NocaeaoBaTeabHOCTU. [Ipeesn uncioBoi mocnea0BaTeaIbHOCTH.
nocjaenoBareabHocTH. | CymMMa 6eCKOHEYHON T€OMETPUUECKOMN IPOTPECCHH.
Cymma GeckoneyHo#i | 3ajauu Ha MpeJell CUIOBOH MOCIEI0BATEIILHOCTH.
reoMeTpHYecKon CamocrosiTeJbHAs padoTa 00yYalouxcs: 2
nporpeccuu N3ydeHne KoHCIIeKTa y4eOHOTO MaTepuaa
Pazpnen 9.2. Ilpon3BoaHas u ee NPHMEHeHUe 54
Tema 9.2.1. Ilpenen Copaepxanne yueOHOro MatepuaJia 2
g [Ipenen pyakmm. HenpepbIBHOCTh PYHKITUU B TOYKE. 2
IIpakTuyeckoe 3aHsATHE: 4
Uucnoas mociae10BaTeIbHOCTh, CIIOCOOBI €€ 3aaHus, BBIYUCICHHS WISHOB MoceaoBaTenbHocTH. [Ipenen
[IOCJIEI0BATENLHOCTH.
YucioBast HOCIIEAOBATEIEHOCTD, CIIOCOOBI €€ 3aJaHusl, BEIYUCICHNS WICHOB NIOCIIe0BaTeNbHOCTH. [Ipenern
MOCJIE0BATEILHOCTH.
BeckoneuHo yOBIBaIoOIas reoMeTpuyecKas Iporpeccus.
BeckonewuHo yOBIBaIomas reoMeTprdecKast Iporpeccusl.
CamocTosiTeIbHAsI Pad0Ta 00yJAIOIIHXCS S 2
Wzyuenne KOHCTIIEKTa yIeOHOTO MaTepHania.
Tema 9.2.2. Conep:xaHue y4eOHOro MmaTepuasa 2
IIponsBognas. [Ipupamenue aprymenta. Ilpupamenue ¢pyukimu. IIponssonHast. 2
AJIropuT™m Du3nyecKnid ¥ TEOMETPUIECKUNA CMBICI TPOU3BOTHON. ATOPUTM HAXOKJICHUS IPOU3BOTHOM.
HaXO0KIeHUsI CamocTosiTeIbHAsI Pad0Ta 00yJAKOIIHXCS S 2
NPOU3BOIHOM M3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JINTEPATyPOH.
Tema 9.2.3. Cojepxanne y4eGHOro MatepuaJia 2
ITpousBoanas DopMyITBI MPOU3BOAHBIX CTEIIEHHOM (HYHKIIHH. 2
CTeNEeHHON (PYHKIMH HaxoxmeHue nponu3BOIHBIX CTENIEHHON (DYHKIIMH, 3HAUCHUH MTPOU3BOIHON (DYHKITHY MO 3aTaHHOMN (opmyIie.
CamMocrosTe/bHas padoTa 00y4Yaronuxcs: 2
WzyueHne KOHCTIEKTa YIeOHOTO MaTepHania.
Pabora ¢ 0CHOBHOM JINTEPATyPOH.
Tema 9.2.4. lIpaBuna | Cojep:kaHue y4eGHOro MaTepuajia 2
auddepenuuposanns | IpaBuna HaX0KACHUS MTPOM3BOAHBIX CyMMBI, IIPON3BEACHIS U YaCTHOTO (BYHKIHMH. [Ipon3BoIHAS CIOKHON (QYHKIIHH. 2
CamocTosiTesqibHasA padoTa 00yYalONIUXCs: 2
W3yueHne KOHCTIEKTa YIeOHOTO MaTepHaa.
PaboTa ¢ 0CHOBHOM JIMTEPATypPOi
Tema 9.2.5. Conep:xanne y4eOHOro Mmarepmuasa 2
IIpousBoaHbIe OmnpenerneHne 3IeMEHTAPHBIX (YHKIIHH. 2
HEKOTOPHIX @opMyIIBI TPOU3BOTHBIX OKA3ATEIBHOM, JIOTapUPMHUIECKOH, TPUTOHOMETPHUIECKUX (PYHKIIHH.
JIEMEHTAPHBIX IIpakTuyeckoe 3aHsATHE: 2

17




ynxnmii [IpounsBoaHas: MEXaHUYECKUI 1 TEOMETPUIECKUI CMBICI MPOU3BOIHOM.
[TponsBoaHas: MEXaHUYECKUI 1 TEOMETPUIECKUI CMBICI POU3BOIHOM.
CamocrosTejbHast padoTa 00y4YarOInuXcs:
W3yueHne KOHCTIEKTa yIeOHOTO MaTeprana.
Pabora ¢ 0CHOBHOM JIUTEPATYPOH.
Tema 9.2.6. Copepixanne yuye0HOro MaTepuaJia
YpaBHenue YpaBHeHue KacaTeIbHON. DIeMEHTHI KacaTeTbHOU U MX CMBICIL 2
KacaTeJbHOH K MeToarka HaXOX/ISHHUs KacaTeJIbHBIX B KOHKPETHBIX (PYHKIMIX, KOHKPETHBIX TOUKaX.
rpa¢puxy pyHkmmu IIpakTHyeckoe 3aHsITHE.
Haxoxnenue npon3BOAHBIX (YHKITHH.
HaxoxeHue Tpon3BOAHBIX (QYHKIIUH.
Hanucanue npoBepouHoit paboTel o TeMe «IIpousBonHasy.
Hamnucanne npoBepodHoii paboThl 1o Teme «IIpon3BomHam.
CamocTosTe/bHas padoTa 00yYalomuxcs:
WzyueHne KOHCTIEKTa yIeOHOTO MaTepHania.
Pabora ¢ 0CHOBHOM JIUTEPATYPOH.
Tema 9.2.7. Conep:xaHne y4e0HOTro MaTepuasa
IIpumeHeHue ITpomexyTKi MOHOTOHHOCTH U MX HAaXOXKACHHUE C IIOMOILBIO MPON3BOIHOM. CTallMOHApHBIE TOUKU. DKCTPEMYMBbI (DYHKIIUH. 2
NPOU3BOAHOM 1A Touxu nepern6a. AITOPUTM HCCIIeAOBaHNE (PYHKIIMH HA MOHOTOHHOCTD M OKCTPEMYMEL.
HCCJIeI0BAHUSA
dyHKman B CamocTosiTeJbHAsA padoTa 00yUarouXcs:
MOHOTOHHOCT 1 Nzyuenue KOHCIIEKTa yueOHOTo MaTepuana.
PaboTa c ocCHOBHOIT THTEPATYPOH.
IKCTPEMYMBbI
Tema 9.2.8. Cojepxanne y4eGHOro Marepuajia 2
IIpumenenue ANTOPHUTM HaXOKAECHUS HAaHOOJBIIEr0 M HANMEHBINETO 3HAUCHUH (DYHKITHH Ha OTPE3Ke W Ha HHTEpBaJe.
NPOU3BOTHOM 115t ITpakTHYeCKOe 3aHSITHE:
HaXO0XKICHHUA VYpaBHeHue kacaTenbHOM B o6meM Buae. [IpaBuna u popmynsl quddepenpoBanus, Tabauna IpoOU3BOIHBIX
HauO0JIbIIEro U 3JIeMEHTapHBIX QyHKIUH. VcciienoBanue QyHKITUN ¢ TOMOIIBIO IPOU3BOTHOM.
HAaHUMEHBbIIET0 VYpaBHeHue kacaTenbHO B o0mem Buae. [IpaBuia u gpopmynsl nuddepeHimpoBans, TabIuIa IPOU3BOAHBIX
3HAYeHU I 3nIeMeHTapHbIX (yHKIUH. MccnenoBanue GyHKIMK C TOMOIIBIO TPOM3BOAHOM.
HenpepbIBHOM Haxoxnenue HanOoJIbIIero, HAMMEHBIIET0 3HAYCHHS U SKCTPEMAbHBIX 3HAYCHHUN (DYHKIIHH.
byHxnn Haxosxaenne HanOoIbIIero, HAMMEHBIET0 3HAYEHHSI U SKCTPEMAJIbHbIX 3HAUCHUH (PyHKIHH.
CamMocrosTe/lbHast padoTa 00y4Yarouxcs:
W3y4enne KoHCIIeKTa yueOHOTO MaTepHaa.
PaboTa ¢ 0OCHOBHOM JIMTEPaTypOH.
Tema 9.2.9. Coaepxanue yyeGHOro Matepuasia
IIpumenenne
TPOM3BOIHOM K O6mras cxema ucciaeqoBaHusI QYHKIMH. MeTo ] TocTpoeHuUs rpaduka YeTHON (HeUeTHOH) (pyHKIHH. 2
NOCTPOEHHUIO

rpa¢pukos GpyHkumi

HUccnenoBanue GyHKIUHN U TOCTPOSHHE TPA(QUKOB.
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HpaRaneCKoe 3AHATHE!:

BBITIOJIHEHHE TTPOBEPOUHBIX 3a/1aHui 1o Teme «[IpuMenenne nmpon3BoHOM.
BBITIOJTHEHHE POBEPOYHBIX 3aJlaHUi 10 TeMe «lIpuMeHeHrne TpOn3BOTHOMY.

CamocTosiTeqibHAs padoTa 00yYAIONIUXCS

W3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
PaboTa ¢ 0CHOBHOM UTEpaTypOH.

Pazpen 10. UHTEI'PAJI U EI'O IPUMEHEHUE

Tema 10.1. Copepixanne yue0HOro MaTepuaJia

IlepBooOpa3nasn [TepBooOpasHas.
[IpaBuiia HAXOXIEHUS IEPBOOOPA3HBIX.

HpaRaneCKoe 3aHATHE.

Brruucnenne naTerpaios.
Brluncnenne UHTErpasos.

CamocTosiTesqibHAs padoTa 00yYAIOUIUXCS

W3ydeHne KoHCIIEKTa yueOHOTO MaTepHaa.
PaboTa ¢ 0CHOBHOI TUTEpaTypOH.

Tema 10.2. I1nomann Conep:xanue y4eOHOro MmaTepuasa

KPHUBOJIUHEHHOH KpuBonuneitnas tpanerus. [lnomans KpuBOIMHEHHON Tpaneuu.
Tpaneuuu u HHTerpal | OnpeneseHHbIH HHTETPaL.

IIpakTHyecKkoe 3aHATHE.

Brruucnenne miomniaaei ¢ moOMOIIBI0 HHTETPATIOB.
Briuncnenue mioniaaei ¢ MOMOUIBI0 HHTETPAJIOB.

CamocrosiTeJbHAsA padoTa 00yUaroLuXcs:

N3ydenne KoHCIIEKTa yueOHOTO MaTepHaa.
PaboTa ¢ 0CHOBHOM JTUTEPaTypOH.

Pazgen 11. SJIEMEHTBI TEOPUH BEPOSITHOCTENA 1 MATEMATHYECKOMW CTATUCTUKH

Pa3pen 11.1. DieMeHTHI TeOPpUM BEPOSITHOCTeH

Tema 11.1.1. Copaepxanne yueGHOro MaTepuaJia
BepositHoCTh CoOrITHE, BUIBI cOOBITHH. Kitaccueckoe onpeneneHre BepoITHOCTH COOBITH. CIIOXKECHHE W YMHOKEHHE BEPOSITHOCTEH.
coObITUS IIpakTHyecKoe 3aHATHE.

Brruncnenrie BEpoSTHOCTEM.
Briuncnenue BeposiTHOCTE.

CamocTosiTeqibHAsA padoTa 00y4arOLIUXCS:

W3y4enne KoHCIIeKTa yueOHOTO MaTepHara.
PaboTa ¢ OCHOBHOM JIMTEPaTypOH.

Tema 11.1.2. Coaepxanne yueOHOro MatepuaJia

Jduckpernas JuckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ paclpeaeIeHMsL.
clIyvaiiHasi BeIMYMHA | YycloBble XapaKTEPUCTUKH JUCKPETHON CIy9aiiHON BeMunHbL. [IoHATHE 0 3aKOHE GOJIBIINX YHCEI




HpaRaneCKoe 3aHATHE.

Brruncnenne 4uCIOBBIX XapaKTePUCTHK AUCKPETHON CIIYyYalHON BEJIMYMHBI.
BrluncnieHre 4uCIOBBIX XapaKTePUCTUK JUCKPETHON CIy4yailHON BETMYHHBL.

CamocTosiTeqibHAs padoTa 00yYAIOIIHUXCS: 2
N3ydeHune KoHCIIEKTa y41eOHOT0 MaTepHraia.
PaboTa ¢ ocCHOBHOM nUTEpaTypOH.
Pa3nen 11.2. DjieMeHTbI MaTeMaTHYECKOIl CTATHCTUKHU 8
Tema 11.2.1. llonsaTue | Conep:xxanue yueGHOro MaTepuajia 2
0 3aj1a4yax [Ipencrarienue faHHBIX (TaOIHIBL, TUATPAMMBIL, TPABHKH) 2
MaTeMaTH4YecKoii I'enepanpHas COBOKYITHOCTB, BBIOOPKa, cpeaHee apudmerndeckoe, Meanana IloHsATHe 0 3a1a4ax MaTeMaTHYECKOM
CTATHCTHKH. CTaTUCTUKHU
IIpakTH4yeckKoe 3aHsATHE: 4
[IpencraBienue YUCIOBBIX JaHHBIX.
[IpencraBienue YUCIOBBIX JaHHBIX.
[Ipuknaansle 3a1a4H.
[Ipuknaansle 3aa4H.
CamocTosiTesqibHAs padoTa 00yYAIOUIUXCS 2
N3ydenune koHCIIEKTa y4eOHOTO MaTepHUaa.
Pabora ¢ 0oCHOBHOU JIUTEPaTyPOH.
Pa3nen 12. YPABHEHUSA U HEPABEHCTBA 55
Tema 12.1. Conep:xaHue y4eOHOTro MmaTepuasa 2
PaBHOCHJIBHEBIE PaBHOCHUNIEHOE ypaBHEHME. Y paBHEHUE-CIIEICTBHE. 2
YPaBHEHUS U PaBHOCHIIBHBIE TTpe0Opa3oBaHusI.
HEPaBEHCTBA CamocTosiTesIbHAsA padoTa 00yYAIOIIUXCS S 2
N3ydeHune KoHCIIEKTa y4eOHOTO MaTepuraa.
Pabora ¢ 0CHOBHOU JIUTEPATyPOH.
Tema 12.2. Copaepxanne yueOHOro matepuaJia 2
HppanuonanbHblie ITonsaTHe UpparMoHaIBHOTO ypaBHeHuUs. CBOMCTBA HPPALMOHAIEHOTO YPaBHEHUSI. 2
YpPaBHEHUSs MeTobl pelleHrs: UppaltOHAIbHBIX YPaBHEHUM.
IIpakTuyeckoe 3aHsATHE. 2
Penrenue nppanuoHaabHbIX YpaBHEHUH.
Pemenne nppaioHaIbHBIX YPaBHEHUM.
CamocTosiTesqibHasA padoTa 00yYarONUXCs: 2
N3ydeHune KoHCIIEKTa y4eOHOTO MaTepuaa.
Pabora ¢ 0CHOBHOU JIUTEPATYPOH.
Tema 12.3. Coaepxanne y4eGHOro Matepuasia
HppauuoHanabHblie 2 2
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HepaBeHCTBa [TonsTre nppaloOHaIBLHOIO HEPABEHCTBA. AJITOPUTM PELIEHUS UPPALMOHAJIbHBIX HEPABEHCTB.
['padmyeckuii MeTO pelieHHsI HPPAITUOHAIBHBIX HEPABEHCTB.
CamocTosiTeqibHAs padoTa 00yYAIONIUXCS
W3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
PaboTa ¢ 0CHOBHOM UTEpaTypOH.
Tema 12.4. Conep:xaHne y4eOHOro MmaTepuasa
Iloxa3zaTesibHbIE Buj noxas3atenbsHOro ypaBHEHHS. 2
YpPaBHeHUs ANTOpUTM pellleHus IOKa3aTeNbHbIX YPaBHEHUH.
IIpakTuyeckoe 3aHsATHE.
Pemenne nokazaTeabHbIX YpaBHEHUH.
Pemenne noka3aTenbHBIX YpaBHEHHI.
CamocTosiTeqibHAsA padoTa 00yYAIOUIUXCS
M3yueHne KOHCIIEKTa yueOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPaTypOH.
Tema 12.5. Conep:xaHne y4e0HOTro MaTepuasa
Iloxa3zaTtesibHbIE IToHsATHE U BUJ MTOKA3aTENIFHOE HEPABEHCTBA. ANTOPUTM PELICHUS NTOKa3aTeNbHbIX HepaBeHCTB. Pemienne cucteM 2
HepaBeHCTBa MMOKA3aTeNFHBIX YPaBHEHUH METOIOM IIOJICTAHOBKH.
CamocTosiTesqibHAs1 padoTa 00yYAIOUIUXCS
W3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
PaboTa ¢ 0CHOBHOM IUTEpaTypOH.
Tema 12.6. Cucrembl Conep:xaHue y4eOHOro MmaTepuasa
MoKa3aTeJIbHbIX OCHOBHBIEC METO/IBI PEIICHHS CHCTEM ITOKA3aTENIFHBIX YPABHEHUH 1 HepaBeHCTB. OCHOBHBIC METO/IBI PELICHUS CUCTEM 2
YPaBHEHUH U MOKA3aTENIbHBIX YPABHEHHH, COIEpXKAIIUX HEPAaBEHCTRA.
HEpPaBeHCTB IIpakTuyeckoe 3aHATHE:
Pemenue cucrempl okasaTeabHbIX YPaBHEHUM U HEPABEHCTB.
Pemenue cucTeMbl TOKa3aTeIbLHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.
CamocrosiTeJbHAsA padoTa 00yUarouxcs:
WzyueHne KOHCTIEKTa yIeOHOTO MaTepHania.
PaboTa ¢ 0OCHOBHOM JIMTEPaTypOH.
Tema 12.7. Copaepxanne yueGHOro MaTepuaJia
Jlorapupmuyeckue [Ipocreiimue norapupmuueckue ypaBHeHus. [IpreMsl pemenus gorapupMHIecKux ypaBHEHUI 2
YpaBHeHUsI [Ipuemsl pemieHns: cucTeM JIOrapu(pMUIECKUX YPaBHEHUH.
CamocrosTebHast padoTa 00y4aronuxcs:
W3yueHne KOHCTIEKTa yIeOHOTo MaTepuana.
PaboTa ¢ 0CHOBHOM JINTEPATYPOH.
Tema 12.8. Conep:xanne y4eOHOro MmaTepuasa
Jlorapupmuueckue [Ipocreitmue norapupmudeckue HepaBeHCTBa. OCHOBHBIE CIIOCOOBI PEIICHHS JOTapU(MIUECKUX HEPABEHCTB. 2
HEpaBeHCTBa
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HpaRaneCKoe 3aHATHE.

Pemenue norapudmMuyuecknx ypaBHeHUI 1 HEPABEHCTB.
Pemienuie norapupMudeckux ypaBHEHUI U HEPABEHCTB.

CamocTosiTeqibHAs padoTa 00yYAIONIUXCS

W3yueHne KOHCIIEKTa y4eOHOro MaTepuana.
PaboTa ¢ 0CHOBHOI IUTEpaTypOH.

Tema 12.9.
Tpuronomerpuueckue
ypaBHeHus. Pemenus
TPHUTOHOMETPHUYECKHX
YpaBHeHUM

Conep:xaHne y4eOHOro MmaTepuasa

[Tonsitue apkkocuHyca uncna. GopMyna perieHus: ypaBHEHHUs, YACTHBIE CIIy4ad PelIeHus 3TOro ypaBHeHus. Pemienue
MIPOCTEUIITNX TPUTOHOMETPUUECKUX YPaBHEHHH.

Buapl TpuroHoMeTpuueckux ypaBHEHUHN: ypaBHEHNUS, CBOASAIINECS K KBAAPATHBIM, OTHOPOIHBIC U HEOJHOPOIHBIE
TPUTOHOMETPUUECKHE YpaBHEHUSA. METO bl pellieHHs] TPUTOHOMETPUYECKUX YpaBHEHHI: BBEIEHHUS HOBOI'O HEM3BECTHOTO,
pa3ioXKeHUs Ha MHOXKUTEIIH.

IIpakTHyeckoe 3aHATHE.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH.
Pemenue TpuroHoMeTpUYECKUX YpaBHEHUH.

CamocTosiTesqibHAsI padoTa 00yYAIOUIUXCS

M3yueHne KOHCIIEKTa yueOHOro MaTepuana.
Pabora ¢ 0CHOBHOM JIUTEPATyPOH.

Tema 12.10. Pemrenue
NMpocTedmmx
TPUITOHOMETPUYECKHUX
HEepPaBeHCTB

Cojepxanne y4eGHOro MarepuaJia

AJ'Il"OpI/ITM peuIeHusl TPUTOHOMETPUICCKUX HEPABCHCTB. Pemenue HpOCTefIH.IPIX TPUTOHOMCTPHUYCCKUX HEPABCHCTB.

IIpakTHyecKkoe 3aHATHE.

Peniennie TpUroHOMETpUYECKUX YPaBHEHHUH.
Penienne TpUroHOMETPUYECKUX YPABHEHHI.

CamocTosiTeJbHAsA padoTa 00yUaroLuXcs:

W3ydenne KoHCIIEKTa yueOHOTO MaTepHaa.
PaboTa ¢ 0CHOBHOM JTUTEpaTypOH.

BCET'O:

417

1. O3HaKOMUTENbHBIN (y3HABaHUE paHee N3yYCHHBIX OOBEKTOB, CBOWCTB);
2. PerrpoayKTHBHBIH (BBIIIOTHEHNE IEATEIBHOCTH 110 00pa3Ily, HHCTPYKIIUH WIH HOJ] PyKOBOJACTBOM);
3. IlpoayKTHBHBIH (INTAHUPOBAHUE U CAMOCTOSTEIILHOE BHINTOJHEHUE AEATEILHOCTH, PEIICHHE IIPOOIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI

3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ece4eHH 0
Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOyeT HAMHUMs y4eOHOTO KaOMHETa MATEeMATHKH.
OO6opynoBaHue yueOHOTr0 KaOMHEeTa MaTeMAaTHKH.

— TocaZo4Hble MecTa Ha 18 oOyuarommxcs;

— paboyee MeCTO MpernoJaBaTes;

— KOMILJIEKTHI TEMAaTHYECKHX IIAKaTOB,

— y4eOHO-MEeTOIUYECKUE CTECH/IbI,

— KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB.

TexHUYECKHE CPEACTBA OOYUCHHUS:
— 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 HCTOYHHKH:

CmupnoB B.A., CmupnoBa W.M. Maremaruka: anrebpa M Hayajla MaTeMaTUYECKOTO
ananmu3za, reomerpus. ['eomerpusi. bazossiit yposens. 10 kiacc. M.: BUHOM, 2019
Bepuep A.JL., Kapn A.Il. Maremaruka: anrebpa U Hauyansa MaTEeMaTHYECKOTrO aHajH3a,
reomerpust. 11 kiacc.bazoBsiit ypoBenbs. M.: [Ipocsewienue, 2021
Bepuep A.JL, Kapn A.Il. Maremaruka: anreOpa W Haudaja MaTeMaTHUYE€CKOTO aHaIu3a,
reometrpus. 10 kmacc. M.: IIpocsemnienue, 2021
A6nymummna, K. P. Maremaruka : yueObnuk mis CIIO / K. P. Ao6ngymmna, P. T.
MyxamerannoBa. — CapatoB : IIpodobpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — TexkcT : >NMEKTPOHHBIH // DIEeKTpOHHBIN pecypc nudpoBoii 0Opa3oBaTeNbHON
cpennt CITO PROFo6pazoBanue : [caiit]. — URL: https://profspo.ru/books/99917
Oununenko, O. B. Maremaruka : yyebnoe mocooue / O. B. ®ununenko. — MuHCK :
PecnybnukaHckuil ”HCTUTYT npogeccuoHansHoro oopaszoanus (PUII0O), 2019. — 268 c.
— ISBN 978-985-503-932-8. — TekcT : 27eKTpOHHBIH // DIEKTPOHHBIH pecypc HUPpoBOH
obOpazoBarensHoii  cpeapt  CIIO  PROFoGpazoBanme :  [caiit] —  URL:
https://profspo.ru/books/94336
KapOaunnckas, H. b. MaTtematuka : NpakTHMKyM JUIsl CpeIHEro mnpo¢ecCHOHAIbHOTO
obpazoBanusi / H. b. Kapb6aunnckas, E. E. XaputonoBa. — Mocksa : Poccuiickuit
rocyJapCTBeHHbIN yHUBepcuTeT npasocyaus, 2019. — 114 c¢. — ISBN 2227-8397. —
TekcT : 27eKTpOHHBIN // DNEKTPOHHBINA pecypc udpoBoil oOpazoBarensHOil cpeast CI1O
PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/94184
MartseeBa, T. A. Marematuka : yuyebHoe mocobue ans CIIO / T. A. MarseeBa, H. T.
PeokkoBa, JI. B. IlleBeneBa ; mox pemakuwmei JI. B. AnekcanmpoBa. — 2-¢ u3m. —
CaparoB, ExarepunOypr : I[IpodoOpazoBanme, Ypanbckuii denepaibHbIi YHHBEPCHUTET,
2019. — 215 c¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekct
AJIEKTPOHHBIA // DNEeKTpOHHBIH pecypc mudpoBoit obpaszoBarensHol cpeast CIIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/87821

JonmosiHuTeIbHAS JIUTEPATYypAa:
Bepementok, B. B. IlpakTukym mo MaTeMaTuke: MOArOTOBKA K TECTUPOBAHUIO U IK3aAMEHY
/ B. B. Bepementok, B. B. Koxymko. — 4-¢ uzn. — Munck : TerpamuT, 2020. — 176 c.
— ISBN 978-985-7171-47-7. — Texct : snextponnslii / DbC PROFoGpa3oBanue :
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[caiit]. — URL.: https://profspo.ru/books/117485

I'opromkun, A. I1. MaTtemaTuka : yae6Hoe mocooue / A. I1. I'opromkuH ; moa pempaxkiuen
M. U. Bogunuapa. — CapatoB : Aii [Tu Op Meaua, 2019. — 824 c¢. — ISBN 978-5-4486-
0735-6. — TekcT : 2JAEKTPOHHBINA // DIEKTPOHHBIN pecypc IUdPOBOil 00pa3oBaTEIHHOM
cpeapt CITO PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/83654
AnmaroB, A. B. Maremaruka : yue6Hoe ocodue mis CIIO / A. B. AnmatoB. — 2-¢ u3/I.
— Caparos : [Ipodo6pazoBanne, At [Tu Op Meaua, 2019. — 162 ¢c. — ISBN 978-5-4486-
0403-4, 978-5-4488-0215-7. — TekcT : 2JIEKTPOHHBIH // DIEKTPOHHBIN pecypc mUbpPOBOM
obpazoBarenbHoit  cpeast CIIO  PROFoOpazoBanme :  [caiit]. —  URL:
https://profspo.ru/books/80328

HNHTepHET-pecypcehl:
www.fcior.edu.ru - nadopmanoHHbIE, TPEHUPOBOYHBIE U KOHTPOJILHBIC MaTEPHAIIbI.
www.school-collection.edu.ru - eauHas Ko/uIeKIHK HHPPOBBIX 00Pa30BATEIBHBIX PECYPCOB.
http://www.iprbookshop.ru — sanekrponnas 6ubimoreka.
http://school-collection.edu.ru — snexTpoHHbIi yueOHHK «MaTemaTrka B 1mKoje, X XI Bek».
www.http://videouroki.net - odurranbHbIi CalT ypOKOB MaTeMaTHKH
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
YUYEBHOM JUCIIUIIJIUHBI
KoHTponb ¥ oOlleHKa pe3yabTaTOB OCBOCHHUS y4EOHOW IUCIMILTUHBI OCYIICCTBIISCTCS
MpernoiaBaTesieM B IPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH W J1aOOpaTOPHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBHITIOJHEHHS OOYUYAIONTUMUCS WHAWNBUAYAIBHBIX 33JaHHUN, MPOCKTOB,
HUCCIIEIOBAHUMN.

@DopMbI U METOAbI
KOHTPOJISA M OLleHKH

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

JIMYHOCTHBIX: - OLICHKa
C(i)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ (6] MAaTEMATUKEC Kak BBITIOJTHECHU A
YHUBCPCAJIBHOM  A3BIKEC HAYKHM, CpCACTBC MOICIUPOBAHUA NN CBbMCHHBIX
SIBJICHUH U IIPpOLECCOB, UACIAX U METOAaX MaTEMATUKU, CaMOCTOATCIIbHBIX
IIOHMMaHHC 3HAYUMOCTH MaTCMaTHuKHU JUIA Hay4YHO- pa60T;

TEXHUYECKOTO Tporpecca, CHOPMHPOBAHHOCTh OTHOIICHUS K
MaTEeMaTHKE KaK K 4acTH OOIICUYEIOBEYCCKON KYJIbTYphI uepes
3HAKOMCTBO C HCTOPHEH pPa3BUTHS MaTEMaTHKH, 3BOJIOIHMCH

OIICHKa OTBETOB
IPH YCTHOM
(GpOHTAILHOM U

MaTEeMATHYECKUX HJICH; WHIUBUIYAIEHOM
pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOI'O orpoce;
BOOOP&KEHUS, AINTOPUTMHYECKON KYJIbTYPBI, KPUTHYHOCTH | - OIICHKA
MBIIUICHWSI Ha  ypOBHE, HEOOXOMUMOM Il Oymymiei BBITTOJTHEHHSI
npo(hecCHOHATBHOW ~ ACATEIBHOCTH,  JUISI  TPOAOKCHUS TECTOBBIX
o0pa3oBaHus U caMOOOPa30BaHUS; CaMOCTOSITEIIbHBIX
OBJIAJICHUC MAaTEMaTUYCCKUMHU 3HAHUSMH W yYMCHUSMHU, pabor;
HEOOXOJMMBIMH B TIOBCCIHEBHOW IKM3HH, JIJII OCBOCHHUS | -  OIICHKA
CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIHIUIMH ¥ JIACHUTUTHH BBITIOJTHCHUS
npopECCUOHATPHOTO IMKJIA, JUIS TOJY4YeHUsT OOpa3oBaHUS B WH/IMBUIYaIbHBIX
obnactsx, He TpeOyoIUX YriayOJIeHHOH MaTeMaTHYecKOu 3a/IaHH;
HIOJITOTOBKH; - OIICHKa
TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIC BBITIOJIHCHHS
camM000pazoBaHuIo, Ha MPOTHKEHUU BCEH KU3HU; CO3HATEIHHOE BHEAYTUTOPHOM
OTHONIICHHE K HEMPEPHIBHOMY OOpPa30BaHHUIO KaK YCIOBHIO CaMOCTOSITeITLHOM
yCcrenHou npodeccuoHalbHON 1 00IIECTBEHHOM AesITeNbHOCTH; paboThLI.

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPUECKOH U
OTBETCTBEHHOH JI€ATEIbHOCTH;

FOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYAHMUYECTBY CO
CBEpCTHUKaMM B 00pa30BaTebHOM, OOILIECTBEHHO MOJIE3HOH,
yu4eOHO-UCCIIEeI0BATENIbCKOM, MPOEKTHONM U JApYyrux BHJAX
JESTEIIBHOCTH;

OTHOIIEHHE K  NpOPEecCHOHATbHOW  JEATEJIBHOCTH  Kak
BO3MOXHOCTH Yy4acTusi B PEIHICHUU JMYHBIX, OOILECTBEHHBIX,
rOCYJapCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEM;
MeTanpeAMeTHbIX:

YMEHHE CAMOCTOSTEIBHO ONPEAEIATh LU JACSITEIBHOCTH M
COCTaBIIAITh TUTaHbI NESTENBHOCTH; CaMOCTOSITEIILHO
OCYIIECTBIIATD, KOHTPOJHMPOBATh u KOPPEKTUPOBATh
JESATENIBHOCTD; HCIIOJIB30BATh BCE BO3MOXHBIE PECYpPCHI IS
JOCTMDKEHMS! TIOCTaBJIEHHBIX IEJIe W pealu3aluy IUIaHOB
NeSITeIbHOCTH; BBIOMpPATh YCIEUIHBIE CTPAaTETMH B Pa3IMYHbBIX
CUTYaIUsX;

yYMEHUE TMPOJYKTUBHO OOIIATBCS H B3aUMOJEHCTBOBATH B
MIPOLIECCE COBMECTHOM JESATENIbHOCTH, YYHUTHIBATh IO3UIIUU
JPYTUX YYaCTHHMKOB JAEATeNbHOCTH, 3(¢dekTuBHO pazpemarb
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KOH(JIUKTHI,

BJIaJICHUE HaBBIKAMH IMO3HaBaTEIIbHOM, yaeOHO-
HCCIIEIOBATEIIbCKOM M TPOEKTHOM JEATEIbHOCTH, HaBbIKAMHU
paspenicHuss MpoOJieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEJIbHOMY TOMCKY METOJIOB PEHICHUS MPAKTUYECKUX
3aj1a4, MPUMEHEHUIO PAa3IUYHbIX METOAO0B IMO3HAHUS,
TOTOBHOCTh u CIIOCOOHOCTH K CaMOCTOSITEIILHOMI
UH()OPMAIMOHHO-TIO3HABATCIIPHOM  JCATEIBHOCTH,  BKJIIOYAS
YMEHHE  OpUCHTHUPOBATHCS B Pa3JIMYHBIX  MCTOYHHUKAX
uH(pOpMaIlUK, KPUTUYECKH OILEHWBATh W HWHTEPIPETUPOBATH
uHpOopMaIio, MOTy4aeMyI0 U3 Pa3IMYHbIX HCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMU CpPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO U
TOYHO H3J1araTh CBOK TOYKY 3PEHMS, UCMOJIb30BATh aJICKBATHbBIC
SI3BIKOBBIE CPEJICTBA;

BIIQJICHUE HaBBIKAMH  IIO3HABATEJIbHOW  pedIeKCHH  Kak
OCO3HAaHMSI  COBEpIIACMBIX  JICUCTBUH W MBICIUTEIBHBIX
MPOIECCOB, MX PE3yJbTaTOB W OCHOBAaHWUM, TPAHUI] CBOETO
3HAHUS M HE3HAHWSA, HOBBIX MO3HABATEIbHBIX 33/1a4 U CPEICTB
JUIST UX JIOCTHKCHHS,

LEJICYCTPEMJIICHHOCTh B TMOMCKAX M NPUHATHM PEUICHUH,

CO000pa3UTEIBLHOCTD u WHTYULUS, Pa3BUTOCTh
IIPOCTPAHCTBEHHBIX IIPE/ICTaBICHU; CIIOCOOHOCTh
BOCIIPUHUMATh KPAacoOTy U FTapPMOHHIO MUDA;

NnpeAMeTHbIX:

c(hopMHpPOBAaHHOCTH TPEACTABICHUH O MaTEMaTHKE KaK YacTH
MHUPOBOM KYyJIbTYphl W MECT€ MAaTeMaTUKH B COBPEMEHHOMU
OUBHUJIN3allUU, cnocoGax ONHCAaHUS SIBJICHUN PCAJIBbHOIr0 MHUpa Ha
MaTeMaTUYECKOM SI3bIKE;

chopMHpPOBAaHHOCT,  TPEACTABICHHH O  MaTeMaTHYECKHX
MOHATHSAX  KaK  BaXXHEUIIMX  MAaTEeMaTUYECKUX  MOJACIIX,
MO3BOJIAIOINIUX OIMKUCBIBATH W H3YYaTb Pa3HbIC IPOLHECChI U
SIBIICHUS,  TOHUMAaHHE  BO3MOKHOCTH  aKCMOMATHYECKOTO
MOCTPOEHUS MAaTEMAaTHUYECKUX TEOPHUH;

BJIQJICHUE METOJAAMM JIOKA3aTeIbCTB W AJITOPUTMOB PEIICHUS,
YMCHUC nux IMPUMCHATD, IMPOBOAUTH J0Ka3aTCJIbHBIC
paccyXJAeHHUS B XOJI€ pEIICHUS 3a1aY;

BJIAACHUC CTAaHAAPTHBIMU NpUEMaMU PCHICHUA pallMOHAJIBHBIX U
HppalMOHAIIbHBIX, MOKAa3aTeNbHBIX, CTENECHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHHH W HEPABEHCTB, UX CHUCTEM;
WCTIOJIb30BAHME TOTOBBIX KOMIBIOTEPHBIX IPOrpaMM, B TOM
YUCIC OJid MOMCKAa IYTHU PEIICHHA W MWIIIIOCTpalluu PCIICHUA
YpPaBHEHUH U HEPABEHCTB;

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNH OO0 OCHOBHBIX TOHSITHSIX
MaTEMATUYECKOT0 aHAM3a U UX CBOMCTBAaX, BIaJE€HUE YMEHUEM
XapaKTepu30BaTh  MOBEACHHE  (PYHKIMM,  HCIOIb30BaHHE
MOJYYECHHBIX 3HAHUW [JI1 ONMCAaHUS MW aHajiu3a pPEabHBIX
3aBHUCHMOCTEN;

BJIQJIECHUE  OCHOBHBIMM  TMOHSATUSIMHM O  IUIOCKMX U
MMPOCTPAHCTBCHHBIX TI'€OMCTPHYCCKUX (1)I/Il"yan, X OCHOBHBIX
CBOHMCTBax;  C(POPMHUPOBAHHOCTH  yYMEHHS  paclo3HaBaTh
reoMerpuueckrue GUrypbl Ha YepTekax, MOJEISIX U B PeaIbHOM
MUpE; IPUMEHEHHE U3YYCHHBIX CBOMCTB T€OMETPUUYECKUX (puryp
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u GopMya s PEIICHHS TEOMETPHUYECKHX 3adad W 3a1ad C
MPAKTUYECKUM COJICPKaHUEM;

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O TpOIeccax M SBICHUSX,
HMEIONIMX  BEPOSITHOCTHBIA  XapakTep,  CTAaTUCTUUYECKUX
3aKOHOMEPHOCTSIX B pPEAJIbHOM MHpPE, OCHOBHBIX IOHATHSIX
3JIEMEHTAPHOM TEOpPUH BEPOSATHOCTEH; YMEHUM HaXOJUTh U
OIICHUBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B MPOCTEHIITHX
MPAKTUYECKUX CHUTyallMAX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

BJIAJICHUE HAaBBIKAMH MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
MPOTrpaMM IPH PEIICHUU 3a1ad.
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