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1 OBIIASI XAPAKTEPUCTUKA PABOYEW TIPOIPAMMBI  YYEBHOIM
JUCLUIINHDBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PabGouast mporpamma y4eOHON MUCHUIUTMHBI «MareMaThuKay SBJISETCS 4acThio 00pa3oBaTEIbHOM
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CIHEIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHUAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHMS  TEXHOJOTMYECKOro mnpoduis npodecCHOHaTIbHOTO
oOpa3oBaHMUs.

PaGouas mporpamma cocraBieHa st O4HON (HOpMbI 00yUEeHHS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOnas gucuumiinHa «MaremaTHKa» OTHOCHUTCA K 00I1e00pa3oBaTEIbHOMY LHKIY HPOTPaMMBI
MOATOTOBKU CIEIHMAIMCTOB CPEIHEro 3B€HAa M OTHOcUTCS K mnpeameTHoi obmactu PI'OC cpemnero
obmiero oopazoBanus «MaremMaTuka u HHGOPMATHKAY.

YpoBeHb 0CBOCHHUS Y4€OHON TUCIUTUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBanus
yriayOneHHbIH (TPO(UIBHBIH).

Pabouass mporpamma ydeOHOH AMCHMILINHBI «MareMaTHKa» HMEET MEXIPEIMETHYIO CBSI3b C
o01ieo0pa3oBarenbHbIMU yu4eOHBIMU AUcHUIIMHAMH «Dusukay, « HpopMaTHKay.

3HaHUS U YMEHUS, TOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTelbHON ydeOHOU
TUCHUILTUHBL «MaTteMaTukay, yriayoustoTcsl U paclIupArOTCs B IPOIECce U3yUeHUs] yUYeOHBIX AUCLIUILINH
IPOTPaMMBbI MO OTOBKH CTELUAINCTOB CpeIHero 3BEHA €CTECTBEHHOHAYYHOTO U
001enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 [lnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIINHBI:

OcBoeHne cojepkaHus Yy4eOHOM JUCHMIUIMHBI «MaTematuka» oOecreuyuBaeT JIOCTHKEHHE
00y4aroIMMUCS CIEAYIOIUX Pe3yabTaTOB:

JIMYHOCTHBIE Pe3yabTaThl

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKH U OOLIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha IMAJIOTe KYJIbTYp, a TAK)KE PA3INYHBIX
(opM 001IIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOET0 MECTa B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha

JIP9 IPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U 00IIECTBEHHOM JesITeNbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccuu 1 BO3MOKHOCTEH pean3aliui COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(HECCHOHATIBLHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B peLICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0OIIEHAIIMOHALHBIX
npobiewm;

JIP13

MeTaﬂpeHMeTHble PE3YyAbTATHI

YMEHHME CaMOCTOSATEIbHO ONPEAENATh LEIM JEATEIBHOCTM M COCTABIATH  IIJIaHbI
NESTENIbHOCTH; CaMOCTOSITEJIbBHO ~OCYILIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHPOBATh
MP1 | nesaTenbHOCTD; MCIOIB30BaTh BCE BO3MOJKHBIE PECYpPCHI JUISl JTOCTHIKEHHUS ITOCTABIIEHHBIX
HeNnel W peaau3alui IJIaHOB JESTeNIbHOCTH; BBIOUPATh YCIIEIIHBIE CTPATETUU B Pa3IMYHBIX
CUTYaIUsX;

BJIQJICHWE HaBBIKAMM  [IO3HABaTENbHOM, Yy4eOHO-MCCIENOBATENbCKOW U NMPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU paspelieHus mnpobjeM; CcrnocoOHOCTh M TOTOBHOCTh K

MP3
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS TPAKTUYECKUX 3a7ad, MPUMECHEHHIO
pa3IMYHBIX METO/IOB MMO3HAHMS;

Mpgq | TOTOBHOCTE M CIIOCOOHOCTh K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-TIO3HABATEIbHOM

JESTENIbHOCTH, BJIAJICHHE HAaBBIKAMHU IOJYYCHHUS HEOOXOAMMON WHGOpMAIMu U3 CIoBapei




pasHBIX THIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WH(OpPMaLUH,
KPUTHYECKH OLICHMBATh M WHTEPIPETHPOBATh MH(MOPMALINIO, TOTYyYaeMyI0 U3 Pa3IUYHBIX
VCTOYHUKOB;

YMEHHE HCIOJB30BaTh CPEACTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B penieHrr KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIllMOHHBIX 3aja4 C

MP3 coOII0ACHHEM TpeboBaHU 3PrOHOMMKH, TEXHHUKHU Oe3omacHOCTH, TUTHCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIECHCTBHIA U

MP9 | MBICIMTENIBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAHMM, TPAaHMIl CBOETO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTaThl

I1P1

c(OpPMHPOBAHHOCTD MPEACTABICHUNA O MAaTEMATHKE KaK YaCTH MUPOBOU KYJIBTYpPBI U O MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBMIM3AallUM, O CHOcO0aX ONHMCAHMSA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAIIbHOTO MUPA;

I1P2

c(OPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHYECKUX IOHATUSAX KaK O BaKHEHIIMX
MaTE€MaTU4YeCKNX MOJENAX, MO3BOJIIIOIIUX OIKMCHIBATH M M3Yy4aThb pPa3HbIC IPOLECCHI H
ABJICHUS; IIOHMMAaHME BO3MOXHOCTHM aKCHOMAaTHYECKOTO IIOCTPOCHUS MaTeMaTHYECKHX
TEOPUL;

I1P3

BJIaACHUC MCTOHAAMH [HOOKAa3aTCJIIbCTB W aJIrOPUTMOB PCHICHUA; YMCHHC HUX IIPUMCHATD,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHWA B XO04C PCUICHUA 3a1a4,

11P4

BJIAJACHUC CTAHAAPTHBIMH IIpUCMaMHU PCIHICHUA PAlOUMOHAJIBHBIX W HPPAIUOHAJIBHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMCTPHUUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM;

I1P5

c()OPMUPOBAHHOCTh  TPEJACTABICHUH 00 OCHOBHBIX MOHATHSAX, WACIX ¢  METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

[1P6

BIIaJICHUE OCHOBHBIMM IIOHATHSMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOICTBaxX; COPMHUPOBAHHOCTh YMEHHsI paclio3HaBaTh Ha YepTekax,
MOJIEISIX M B PEAJbHOM MHUpPE TeoMeTpudeckue (pUrypsl; IpUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Uil peIlIeHus TeOMeTPUYEeCKMX 3aJad M 3aj1ad C
IIPAKTHYECKUM COJICP)KAHUEM;

I1P7

C(i)OpMPIpOBaHHOCTI) Hpe,Z[CTaBJ'ICHI/Iﬁ 0 mponeccax U sABJIICHUAX, UMCIOMIUX BepOHTHOCTHHﬁ
XapaKkTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€ajlbHOM MUPCE, 00 OCHOBHEBIX IOHSITHIX
BHCMCHTapHOﬁ TCOpHUn BCPOHTHOCTCP’I; YMGHI/Iﬁ HaxXoJuTb W OLCHUBATb BCPOATHOCTU
HACTYILICHUA COORITUHA B HpOCTeI\/JIHII/IX MNPaKTUYCCKUX  CUTyalusIX W  OCHOBHBIC
XapaKTCPUCTHUKNU CJ'Iy‘-IﬂfIHLIX BCJINYHH,

I1P8

BIIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IMPHU PEIICHUH
3a7a4;

P9

c(OpMUPOBAHHOCTh TPEACTABIECHUN O HEOOXOAMMOCTH J0Ka3aTeNbCTB IpU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKACHUA U POJM AKCUOMATUKH B MPOBEAEHUU JIEIYKTHUBHBIX
pacCyXIEHUI;

I1P10

c(OpPMHPOBAHHOCTh MOHIATUHHOIO ammapara MO0 OCHOBHBIM pasfellaM Kypca MaTeMaTHKH;
3HAaHUU OCHOBHBIX T€OpeM, GOPMYJ U YMEHUS UX MPUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMbI
Y HaXOJIUTh HECTaHAAPTHBIE CIOCOOBI pelICHHs 3a/]1a4;

IIP11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJEIHPOBATH  pEaTbHBIE  CHUTYaIlMHd, HCCIIENI0BAThH
IIOCTPOEHHBIE MOJEIN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX MOHSTHUSX MAaTEeMaTUYECKOrO aHaau3a U
nux CBOﬁCTBaX, BJIAICHUC YMCHHUEM XAapaKTCPHU30BaThb IMOBCACHUC (I)YHKHI/II;'I, HCIIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUM JJI ONIMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

I1P13

BIIQJICHUE YMEHHMSIMHU COCTaBJICHHSI BEPOSTHOCTHBIX MOJENIEd IO YCJIOBHIO 3alaydl |
BBIUMCJICHHS] BEPOSTHOCTU HACTYIUICHHSI COOBITUH, B TOM YHUCIE C MPUMEHEHHEeM (Gopmyn
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHHM BEPOSTHOCTEW; MCCIEIOBaHUS CIy4alHBIX
BEJIMYMH 110 UX PACIPEICICHUIO.




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCIHUATLIMHBI

2.1 TemaTuyeckuii MJIaH

Pa3gen/ rema AUCHUIIIUHBI

[Inanupyemble pe3yibTaThl 0CBOEHHSA
AMCHMILINHBI

ILnanupyemsle
pe3y/IbTaThl
OCBOCHUS
AUCLMILTMHBI

Bcero
CaMOCTOSITEJILH
as pabora
NpaKTHYecKHe
3aHATHA

Bsenenue

ro| JIEKIIMH, YPOKH

Pa3znen 1 Aareopa

JIP4, JIP9, MP1
MP3, MP4,
34 MP9I,IIPI, 1IP2,
1IP3, I11P4, IIPS,
1IPS, 1IP10, IIP12

104 | 36

w
S

Tema 1.1. Pa3zButre noHIATHUA O YUCIIE

JIP4, JIP9, MP1

MP3, MP9, IIP1,

1IP2, 1IP3, I11P4,
1IP§

30 | 10 10 10

Tema 1.2 ®ynkuuu u rpadpuku

JIP4, MP1, MP3,

MP4, MP9, IIP],

1IP2, I1PS, I1PS8,
1IP10, I1P12

22 | 10 8 4

Tema 1.3 Kopuu, crenenu u sorapudmsl

JIP9, MP1, MP3,
MP9, IIP2, IIP3,
1IP4, IIPS, IIP10

52 | 16 16 20

Pa3nes 2 OCHOBBI TPUTOHOMETPHH

JIP9, MP1, MP3,
MP9, IIP3, 11P4,
1IPS, IIP10

47 | 15 15 17

Tema 2.1 OCHOBHBIE ITOHITHS
TpuroHomerpui. [IpeobpasoBanus
TPUTOHOMETPUYECKHUX BBIPAKCHUN

JIP9, MP1, MP3,
MP9, IIP3, I1P4,
11P8, IIP10

28 | 8 9 11

Tema 2.2 TpuroHomeTpuuecKre ypaBHEHHUS U
HEPaBEHCTBA

JIP9, MP1, MP3,
MP9, IIP3, 11P4,
I1IP10

19 7 6 6

Paznen 3 Hauaia MmareMaTu4ecKkoro
aHaJIN3a

JIPY, JIP13, MPI,
MP3, MP5, MP9,
1IP1, IIP2,IIP5,
I1IP8, IIP10, IIP11,
1IP]2

102 | 36 36 30

Tema 3.1 IIpousBogHas GyHKIHH U €€
MIPUMEHEHHE

JIP9, JIP13, MPI,
MP3, MP5, MP9,
1IP1, IIP2, IIPS,
1IP8, I1P10, IIP11,
1IP]2

58 | 20 22 16

Tema 3.2. UnTerpan u ero npuMeHECHHE

44 | 16 14 14 | JIPY, JIP13, MPI,




MP3, MP5, MP9,
1IP5, IIPS, IIP10

JIP9, JIP13, MPI,
MP3, MP4, MP9,
1IP2, IIP3, IIP6,
1IPS, I1PY, IIP10

Pasnen 4 'eomerpusi 82 28 22 32

JIPY9, MP1, MP3,
Tema 4.1 KoopauHatsl 1 BEKTOPBI 14 6 4 4 MP9, IIP6,IIPS,
IIP10

JIP9, MP1, MP3,
Tema 4.2 [IpsiMble 1 IJIOCKOCTH B 30 10 10 10 MP4, MP9, IIP2,
IIPOCTPAHCTBE 1IP3, I1P6, 11P9Y,
IIP10

JIPY, JIP13,MP1I,

MP3, MP4, MP9,

IIP1, IIP 3, IIP 6,
1IPS, IIP10

Tema 4.3 MHOrorpaHHMKH U KpyTJIble Tela 38 12 8 18

JIP4,JIP9, MP1,
14 2 8 4 MP3, MP9, I1P1,
1IP7, IIPS, IIP13

Pa3nesn 5 KomOnHaTOpuUKa, CTATUCTHKA H
Teopusi BEPOATHOCTEM

JIP4,JIP9, MP1,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, [1P1,
IIP7, IIP8

JIP4, JIP9, MP1I,
8 2 4 2 MP3, MP9, IIP1,
1IP71IPS, IIP13

Tema 5.2 DnemMeHTbl TEOPUH BEPOSTHOCTEN U
MaTeMaTU4eCKOW CTaTHCTUKH

Bcero 351 | 117 | 117 | 117

2.2 Conep:xanue y4eOHOMH TUCHUTLIUHBI

BBEJIEHUE

BxoaHolt KOHTposb. MHCTPpYKTHBHBIN 0030p conepkaHHsl y4eOHON IUCHUIUIMHBI U 3HAKOMCTBO
00y4aroIuXxcsi ¢ OCHOBHBIMM YCIIOBUSIMU U TPEOOBAHUSMHU K OCBOCHUIO TPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

MatemaTtuka B HayKe, TEXHUKE, 3KOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTUSAX U MPAKTHUECKON
nesrenbHocTH. llenn W 3ajmauM  M3ydeHUss MareMaTHMKd npu  ocBoeHun mnpodeccuit CIIO wu
cnenuanbHoctel CIIO cnenumansHocteit CIIO.

Buabl yueOHoi#l 1eATEIbHOCTH

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHMKd B HayKe, TEXHHKE, HIKOHOMHUKE, HH()OpPMaIlMOHHBIX
TEXHOJIOTUSIX M IPAKTUYECKOM JeATeNbHOCTH. (O3HAKOMIIEHME C LEIIMU U 33JadyaMu  HU3Y4YCHHUs
MaTemaThku npu ocsoenuu npodeccuit CI1O u cnenunansaocteii CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Lenbie u pauuoHanbHble uucna. JlefictBurenbHble uucna. [IpuOaMKeHHBIE BBIYMCICHUS.
KommiekcHple umcna. PannoHanbHble ypaBHEHMSI M HEPaBEHCTBA. PaBHOCHIIBHOCTh YPaBHEHHWH,
HEPAaBEHCTB, cUCTeM. OCHOBHBIE NPUEMBI UX PELIEHUS (Pa3l0KEHUE HA MHOXHTENIHU, BBEIECHNUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeTo). MeTo1 UHTEpBAaJIOB.

Bunabl yueOHoOM AeITEIbHOCTH

Beinonnenue apudmerndeckux IeHMCTBUI HAJl YUCIIAMH, COYETAsl YCTHBIE U MUCbMEHHBIE TPUEMBI;

HAaXOXK/IGHUE MPUOTMKEHHBIX 3HAYeHHMs BEJIMYMH M TOTPEIIHOCTEH BBIYMCICHHH (A0COMOTHON H
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OTHOCUTEJIFHOW); CpaBHEHHE 4YHCJIOBBIX BBIPKEHHN; HAXOXICHHE OIMMOOK B TPeoOpa3oOBaHUSAX H
BBIUYHCIICHUSX (OTHOCUTCS KO BCEM MMYHKTAaM IIPOrPaMMBl).

O3HaKOMJICHHE C IPOCTEHINIMMU CBEACHHUSIME O KOPHSX allreOpanvecKux ypaBHEHUH, MTOHSATHUIMHI
HCCIIE0BAHUS YPABHEHHUM U CUCTEM YPaBHEHHUM.

N3ydeHue Teopun paBHOCUIIBHOCTH ypaBHEHUW U €€ nmpuMeHeHus. [[oBTOpeHue 3anucu pelieHus
CTaHJIAPTHBIX YPaBHEHWM, MPHUEMOB MPeoOpa3oBaHMsS YPaBHEHWM [UIsl CBEIEHUS K CTaHIApTHOMY
YpaBHCHHIO. PellleHue cucTeM ypaBHEHHMN C MPUMEHEHHEM pPAa3IH4YHBIX CIoco00B. O3HAKOMIICHHE C
OOIIMMH BOIIPOCAMHU PEUICHHsS] HEPaBEHCTB M HCIOJb30BaHUWE CBOMCTB W TpadukoB (GYHKIMI Npu
pELIEHUU HEPABEHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTUYECKUX METOJOB JUIA PEIICHUS COJAEPKATENBbHBIX 3aJad U3 Pa3IMYHbIX
oOractell HAyKH U MpakTUKU. THTepnpeTupoBaHue pe3yabTaToOB C yYETOM pealibHbIX OTpaHUYEHUH.

Tema 1.2 @ynkuuu u rpaguxku

Oynknun. OO0nacTe OmpefeNieHuss W MHOXKECTBO 3HAYCHHA, Trpaduk (YHKIUH, TOCTPOCHHUE
rpaduKoB (PYHKIMH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, TEPUOTUIHOCTS.
ITpomexxyTku Bo3pacTaHusi W yObIBaHMs, HAauOOJIblLIee U HAWMEHbIEE 3HAUYEHUs, TOUYKH SKCTpeMyMa.
I'paduueckas maTepnperanus. [IpuMepsl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEAIBHBIX MpoIeccax H
ABICHUSIX. Apudmerrueckue onepaunu Haa pyHkuusaMu. Ciaoxnas yHkuus (komnosuuus). [lonarue o
HETPEPBIBHOCTH (DYHKITHH.

Ob6patnbie yHkiuu. O6macTh omnpeaeneHus U o0nacTh 3HaueHUil oOpartHoil QyHkumu. ['padux
oOpaTHOU (yHKINH.

Buabl yueOHOI 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHITUEM NIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX 1Y IIEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM rpaduka, onpeseneHre NPUHAUIEKHOCTH TOUKU I'paduky (yHKLIHU.
Omnpenenenue no popmyse npocreiieil 3aBucCUMocTy Buja ee rpaduka. Beipaxkenue no popmyne ogHon
nepeMeHHol uepe3 apyrue. O3HakoMJIeHHE C onpeAeneHHeM (QYHKIHMH, (OPMYIHPOBAHUE €ro.
Haxoxnenue oGmactu ompeneneHuss U obsacTu 3HayeHU (yHKuuu. O3HAKOMIIEHHE C NpUMEpaMu
(YHKIMOHATIBHBIX 3aBHCUMOCTEH B peasibHBIX Mpolleccax U3 CMEXKHBIX AUCHUIUIMH. O3HaKOMIICHHE C
JIOKa3aTEIbHBIMU  PACCYKJIEHUSMU HEKOTOpPHIX CBOMCTB JIMHEMHONM U KBaJpaTUYHOM (YHKIIM,
IIPOBE/IEHUE HCCIICOBAaHUS JIMHEWHOW, KyCOUHO-TMHEWHOW, JpOOHO-TMHEMHOM W KBajJpaTUYHON
¢byHkuii, nocrpoeHue ux rpadukoB. [loctpoenne u ureHue rpaduxoB QyHkumil. MccnemoBanue
¢ynkuuu. CocraBieHue BUJI0B (PyHKIIMIH 110 TaHHOMY YCJIOBUIO, PEIIEHHUE 3a/1a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIHH.

Wzyuenune nouamus obpamnoi ¢ynxkyuu, OomnpeneneHue Buia U nocmpoenue zpaguka oopamHoi
@dynkyuu, HaxodxcoeHue ee obracmu onpedeneHus u odoracmu 3Havenuu. [IpumMeHeHne cBONUCTB (yHKIIMIA
IIPU UCCIIEI0BAaHUY YPABHEHUN U PELLIEHUH 3a/1a4 Ha DKCTPEMYM.

O3HaKOMJIEHHE C TTOHITHEM CIIOKHOU (QYHKIUU.

Tema 1.3 KopHu, crenenu u Jiorapupmbl

Kopuu wu crenenu. KopHu HarypanbHOM cCTemeHM U3 4Mcia U MX cBoiicTBa. CTemeHu ¢
palMOHAIBHBIMU MMOKA3aTeNsIMU, UX CBOMCTBA. CTENEHM C JEWCTBUTEIbHBIMHU MOKa3aTensamMu. CBoMCTBa
CTENEHU C JICUCTBUTEIBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyuciaa. OcHOBHOe Jorapumudeckoe TOXAeCTBO. JlecaTuuHbie u
HaTypaybHbIe norapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

[Ipeo6pa3zoBanue anredpanyeckux BBIPAKEHUI. [IpeobpazoBanme paIrMOHATBHBIX,
UppaIlMOHATBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JTOTapU(PMHUECKUX BBIPAKECHUN.

[TokazarenbHas u norapudmuueckas GyHkuuu. Onpenenenus GyHKIUN, UX CBOWCTBA U TpapUKU.
[IpeobpazoBanus rpadukoB. [lapannenbHbIl IEPEHOC, CUMMETPHUS OTHOCUTEIBHO OCEH KOOpAWHAT, W
CUMMETPHUSI OTHOCUTEIBHO Hayajla KOOPAWUHAT, CUMMETPUS OTHOCUTEIBHO NPSIMOM, pPACTSHKEHHE U
cKaThe BAOJb OCEl KOOpIUHAT.



[TokazarenpHble U JorapupmMudeckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX PEIICHUS (pa3loKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, TpaduuecKuil METON).

[Toka3zarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI HX PEIICHUS.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM pAJAMKalIOB U C IpaBUJIaMU
cpaBHeHUEM KopHeil. dopMynupoBaHHE OIpeIeSeHUs KOPHA U CBOMCTB KOpHEW. Beruucienue u
CpaBHEHHE KOpPHEH, BHINIOJHEHNE MPUKHUIKKA 3HaueHHs KopHs. [Ipeobpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIpQXEHUH, COJEepKalINX paauKaibl. BollolHeHne pacyeToB 1o (Gopmysam, COIEpKalluM paJuKalbl,
OCYIIECTBIISII HEOOXOMUMBIE TIIOACTAHOBKM U mpeoOpazoBanus. OnpeneneHue pPaBHOCHIBHOCTH
BBIDAXKEHUI C pagukaiamMu. PelieHne HppanuoOHAIBbHBIX YypaBHEHHH. (O3HAaKOMJIEHHE C IOHSATHEM
CTENIEHU C JEHUCTBUTENbHBIM IOKa3areneM. HaxokaeHue 3HaueHUM CTENeHH, MCIOib3ys IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alUChIBAHHE KOPHSA N-ii CTENIEHU B BHJE CTENEHU C
IpOoOHBIM TOKa3zareneM U HaobopoT. DopMmylIHpoBaHHE CBOWCTB CTEICHEW. BhrumciieHue creneHei c
palMOHAIBHBIM [10KA3aTEJIEM, BBINOJHEHUE MPUKHUIKUA 3HAUYECHHS CTEINEHH, CpPAaBHEHUE CTEIEeHEH.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, COACPIKAIIMX CTEICHH, MPUMEHSS CBOWCTBA.
Pemrenne mnokazarenbHbIX ypaBHeHUM. (O3HaKOMIIEHHE C NPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIUHCIICHUM CPEJIHUX, IIPU JEJIEHUU OTPE3Ka B «30JI0OTOM CEUYEHUW». PelieHue mpuKIagHbIX 3a1a4 Ha
CJIOKHBIE MPOLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
crenened u Jorapudmon. OmpeneneHue o00IaCTH JOMYCTHMBIX 3HAYEHUH JorapuMuuecKoro
BbIpakeHUs. Pelienue orapupMuiyeckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KoopAMHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH ISl CpaBHEHUS 3HAYCHUI
ctenenei u norapupmos. [TocTpoeHne rpagKoB CTENEHHBIX U JIOTapUPMUIECKUX (DYHKIIUHA.

Pemenne mokaszaTenbHBIX MW JIOTapU()MUYECKUX YPaBHEHHUH H HEPAaBEHCTB I0 W3BECTHBIM
aIropuTMaM.

Paznen 2 OCHOBBI TPUTTOHOMETPUHN

Tema 2.1 OcHoBHbBIe NOHATUS TPUTroHOMeTpHUH. [IpeodpazoBaHusi TPUTOHOMETPUYECKUX
BbIPAKEHH .

OcHoBHble nIoHATUA. Paguannas Mepa yrna. BpamarensHoe asmxenne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIA.

OcHOBHbIE TPUTOHOMETpUUECKHE ToOXAecTBa. Dopmyibl npuBeneHUs. DOpMyINbl CIOKEHUS.
@opmyinsl ynBoeHus. @opmyibl IOJOBUHHOIO yIiia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxkeHuil. IlpeoOpazoBaHue cymMMBI
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJCHME U TPOM3BEAEHUS B CyMMYy. BrlpaxeHue
TPUTOHOMETPUUECKUX (YHKIIMM yepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkuuu. CBoicTBa U rpauKH CUHYca, KOCHHYCA, TAHT€HCa M KOTaHT'€HCa.
[TpeobpazoBanus rpaduxos. [lapannenpHbIi IEPEHOC, PACTKEHUE U CKATHE BAOIb OCEH KOOpIUHAT.

Buabl yueOHOM AeITeIbHOCTH

N3yueHne paavaHHOrO METOJa M3MEpPEHHs YIJIOB BpAlICHUS M MX CBSI3U C TPAgyCHOW MEpOM.
N300pakeHue yrioB BpalleHNs Ha OKPY)KHOCTH, COOTHECEHHE BEJIMUUHBI YTJIa C €r0 PaCcIONIOKEHUEM.

dopMyIMpoBaHUE OMpPEEICHUM TPUTOHOMETpUYECKUX (DYHKUMN A7 YIJIOB MOBOPOTA U OCTPBIX
YTJIOB MPSIMOYTOJIBHOTO TPEYTOJbHUKA U 00BSICHEHNE UX B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYECHHUU
TPUTOHOMETPUUYECKUX (DYHKIUN MO OJHON U3 HUX.

N3yuenue OCHOBHBIX (POPMYNI TPUTOHOMETPHUM: (POPMYIIBI CIIOKEHHS, YABOEHHsS, MpeoOpazoBaHUs
CYMMBI TPUTOHOMETPUYECKUX (DYHKIUI B NMPOU3BEICHUE U NMPOU3BEACHHUS B CyMMY U IPUMEHEHHE IpHU
BBIYHCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOILEHHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHM TOYEK HA €AMHUYHOW OKPYXHOCTHU U NMPUMEHEHHE UX
111 BbIBOZA (hOpMYJI IPUBEICHUS.



O3HaKoOMJICHHE C MOHATHEM HENpPEpBIBHOW neproanyeckor (QyHKIMH, GOpMyTUpOBaHHE CBOMCTB
CHHYCA U KOCHHYCa, [IOCTPOEHUE UX IPa(hUKOB.

O3HaKoOMJICHHE C TOHATUEM TAPMOHHUYECKUX KOJEOaHHW U MPUMEpPaMU TapMOHUYECKUX KOJIeOaHuit
U1l ONIUCAHMS IPOLIECCOB B (PU3MKE U APYIUX OOJIACTSIX 3HAHMSL.

O3HaKOMJICHHE C TOHATHEM pa3pbIBHOW MEPUOANYECKON (yHKUIWH, (OPMYIMPOBAHUE CBOMCTB
TaHI€HCa U KOTaHT'€HCa, TIOCTPOEHHE UX IrpauKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHUsI 1 HEPaBEeHCTBA

TpuroHomeTpuueckue ypaBHEHHUs U HepaBeHCTBA. [Ipocrelre TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MpPHEMbl UX peLICHHs (pa3joKeHUE Ha MHOXKHUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiinine TpuroHoMeTpu4ecKue HepaBEHCTBA.

OO6paTHble TPUTOHOMETpUYECKUE (PYHKIMH. APKCUHYC, QpKKOCHHYC, ApKTAHT'€HC.

Buabl yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C MOHSATHEM OOpaTHBIX TPUTOHOMETpUYECKHX (GyHKIMM. M3yueHue omnpeneneHuit
apKCcHMHycCa, apKKOCHHYCa, apKTaHTeHCa dYucia, (popMylupoBaHHE HUX, H300paKeHHE Ha EAMHUYHOM
OKPYKHOCTH, IPUMEHEHHUE MPU PEIIEHUN YPAaBHEHU.

Pemenne mo ¢opmynaM U 1Mo TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKHX
ypaBHeHuid. [IpumeHeHne oOUIMX METONOB pEIICHUS ypaBHEHUN (TMpUBEICHHE K JHHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3JOKEHUS HA MHOMKUTEJIM, 3aMEHbl I[EPEMEHHOW) NpH  pelIeHUU
TPUTOHOMETPUYECKUX  yYpaBHEHUH. YMEHHME OTMe4YaTb Ha Kpyre peleHus  OpoCTEeHIInX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenue cBOWUCTB (YHKUMN Ui CpaBHEHUS 3HAYEHUH TPUTOHOMETPUYECKHX (PYHKIUIA,
peLIeHUsI TPUTOHOMETPUYECKUX YPABHEHUM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIIUHN U OIpe/iesieHre o rpadukam ux
CBOMCTB.

Paznesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS U CBOMCTBA YMCIIOBBIX MocieaoBarenbHocTel. [lonsTue o
npenene IIOCJIEI0BATEILHOCTH. CymectBoBanue npenena MOHOTOHHOM OTrPaHUYECHHON
MIOCJIEI0BATEIBHOCTH. CymmMmupoBaHue MOCJIEI0BATEIBHOCTEH. beckoneuno yObIBaromas
reOMETPUUYECKAsl IPOrPECCUs U €€ CyMMa.

[IpousBonHas. [loHsTHE O NMPOM3BOJHOW (YHKIMM, €€ T'€OMETPUYECKUN U (U3NYECKUH CMBICIL.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. IIpon3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUuH. I[IpuMeHeHne mNpPoU3BONHON K
uccieloBaHuio GyHKIUN U nmocTpoeHuto rpagukos. [IponsBoanbie 0OpaTHON (GYHKIMH U KOMIO3MLIUU
GbyHKIHI.

IIpumepsl MCNOIB30BaHUS MPOU3BOAHON JUIsl HAXOXICHUS HAWJIYUIIEr0 PELICHUs B IPHUKIAIHBIX
3amavax. Bropas mpousBoHas, €€ TeOMETPUUYECKU B pU3nUecKuii cMbIci. Haxoxkaenue ckopocTu st
nporiecca, 3alaHHOTro (OpMyYIOi U rpaduKOM.

Buabl yueOHOM AesITeIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUHCIICHUSIMH €€ WieHOB. O3HaKoMeHue ¢ noHamuem npeoena nociedosamenvrocmu. O3HaKOMIICHHE
C BBIYUCIIEHHEM CYMMBI O€CKOHEYHOTO YHCJIOBOTO DPsijia HA MPUMEPE BBIYMCICHHUS CYMMbl OECKOHEYHO
yObIBatolllell reoMeTpuyeckol mporpeccuu. PemieHue 3amau Ha TNpUMEHEHHE (QOPMYIbl CYMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUIECKOMN MPOTPECCHH.

O3HakOMJIEHHE C MOHSATHEM MpOou3BOAHON. M3yueHue u ¢GopMynupoBaHHE ee MEXaHMYECKOTO U
TrE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE ATOPUTMA BBIYMCIEHHS MPOU3BOJHON HAa NMPUMEPE BBIYMCIICHUS
MI'HOBEHHOM CKOPOCTH U YIJIOBOTO ko3 duimenTta kacarenbHoi. CocTaBieHHe ypaBHEHHS KacaTeabHOU
B o0mem Bujae. YcBoeHHe MpaBuil IuddepeHINpoBaHNs, TaOMUIBl MPOU3BOAHBIX 3JIEMEHTapHBIX
byHKkuMiA, mpuMeHeHue I auddepeHupoBanns (QYHKIUH, COCTaBICHUS YpPaBHEHHUS KacaTelbHOM.
W3yuenne teopeM O CBSI3U CBOMCTB (DYHKIMM M TPOU3BOAHOH, ¢opmynupoBka ux. [IpoBerenue c
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MIOMOIIBIO TTPOU3BOIHON HccieoBaHUS (YHKINH, 3aaHHONW (popMysol. YCTaHOBIEHUE CBSI3U CBOWCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

[TpuMeHeHre TPOM3BOIHOW JJISl pEIlEeHUs 3a/a4 Ha HaxXOXJIEHHE HAMOOJBIIEr0, HAUMEHBIIErO
3HAYEHUS M Ha HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpa3nas u unTerpan. [lpumeHeHne onpeneneHHOro HHTerpaia Ui HaxoKACHHs! TI0MAaN
KpuBoJinHelHOH Tpanenuu. @opmyna Hetotona-Jleliouuna. [IpuMepsl npuMeHeHUsT HHTErpaia B (hU3UKE
U TEOMETPUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpaja M mnepBooOpasHoil. M3ydyeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoil u Teopembl HproToHa- JleiiOnuna. Pemenuwe 3amad Ha CBs3p mepBooOpa3sHOM U ee
MIPOU3BO/IHOM, BEIYHCIICHHUE MTEPBOOOPA3HOM AJIsl AAHHON (YHKITHH.

Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpajia sk BBIYUCICHUS (PU3NUECKUX BETMYMH U TUIOIIA/ICH.

Paznen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M1 BEKTOPBI.

[IpsimoyronbHast (JlekapToBa) cucTeMa KOOpJAUHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXAY
IBYMS TOUKaMH. Y paBHEHUs chepbl, niockocmu u npsamou.

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Ci0)K€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
qucio. PaznoskeHne BEKTOpa MO HaNpaBiICHUAM. YTOlI MeXAy IByMs Bekropamu. [Ipoekius BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe IpOU3BeIeHnE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMATHYECKUX U TPUKJIAIHBIX 3a1ady.

Buabl yueOHOM AeITeJIbHOCTH

O3HakOMJIEHHE C MIOHATHEM BEKTOpa. M3ydeHune nexkapToBoi CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE,
ITIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK M INTIOCKOCTEHN, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxaeHue ypaBHEHMH OKPY)KHOCTH, C(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MeXAy
TOYKaMH. [3ydyeHHe CBOMCTB BEKTOPHBIX BEJIWYMH, IPABHJI PA3JIOKEHHS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABUJI HAXOXKICHWS KOOpAWMHAT BEKTOpa B NPOCTPAHCTBE, IpaBUI JEHCTBUH C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHHe Teopuu IpU PELICHUM 3a1ad Ha ACHCTBUA C BeKTOpamu. M3yudeHue CKaasipHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM M INIOCKOCTH

IIpuMeHeHre TeopUH IIPU PEIICHUM 3a1ad Ha JEHCTBUA C BEKTOPaMH, Ha KOOPAWHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUIsl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEM C MCIIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsAMBIX B IIpocTpaHCTBe. IlapaenbHOCTh NPSMON U MIIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [lepreHIUKYISIPHOCTD MPSAMOU U MIIOCKOCTH.

[leprieniuKyssAp ¥ HAKJIOHHAsL. YTOJI MEXKIY IPSIMOM U IUIOCKOCTBIO. JIBYTpaHHBIN YTOJL.

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApAICNIbHBIA TMEPEHOC, CUMMETPHsS OTHOCHUTENIBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tnomans OPTOTrOHAJILHOU MPOEKIINH. N3obpaxenune
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHOM AesITeIbHOCTH

@opMyIMpOBKa U IMPUBEICHUE [OKA3aTENIbCTB IIPU3HAKOB B3aMMHOIO PACIIONIOKEHUS IPSAMBIX U
mIockocTeil. Pacmo3HaBaHne Ha deprexax W MOJAEIAX PA3JIMYHBIX CIy4aeB B3aWMHOIO PAaCHOJIOKEHUS
NpSAMBIX M IJIOCKOCTEM, apryMEHTUPOBAHME CBOUX CYyKIEHHUU. DPOpMyJIHpOBAaHUE OIPEICIICHUN,
IIPU3HAKOB M CBOMCTB NAPAJUICNBbHBIX W IEPIEHAUKYJSAPHBIX IIOCKOCTEH, NBYTPaHHBIX M JIMHEHWHBIX
YIJIOB. BBINOJIHEHNE IOCTPOCHUS YIJIOB MEXAY NPAMBIMHU, IPSIMOU U INIOCKOCTBIO, MEXKAY INIOCKOCTSIMHU
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IO OIIMCAHMIO M PACIIO3HABAHMEC HX Ha MOJCILIX. HpI/IMCHeHI/Ie IIPU3HAKOB H CBOIICTB PpacCIIOJIOKCHUA
NPSMBIX W TUIOCKOCTEH TpH pelmIeHWHM 3a1ad. V3o00pakeHWe Ha PUCYHKaX M KOHCTPYHPOBAaHUEC Ha
MOACIIX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IIIOCKOCTHU, MPAMBIX, IapaJJICIIbHBIX HHOCKOCTCﬁ, YIJjoB
MEXTy TIPSMOH M IJIOCKOCTBIO U 000CHOBAHHE TTOCTPOCHHUS.

Pemrenue 3aJa4 Ha BbIYHUCICHUC I'COMCTPUYCCKHUX BCIIMYMH. OHI/ICBIBaHI/Ie pacCTodAHuA OT TOYKHU A0
IUIOCKOCTH, OT MPSMOH JI0 TUIOCKOCTH, MEXKTY INIOCKOCTSIMH, MEXTY CKPEITUBAIOIIUMU TPSIMBIMHU, MEKITY
MIPOU3BOJILHBIMU (PUTYpaMU B TIPOCTPAHCTBE.

dopMyIUpoBaHUE M JOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEMBI CYIICCTBOBAHUS,
cBoiicTBa). M300pakeHHe Ha YepTe)KaX M MOJICIAX PACCTOSHUS M OOOCHOBAHHE CBOUX CYIXKJICHHM.
OnpenenieHrne W BBIYUCIICHHE PACCTOSHUM B mpocTpaHcTBe. [lpuMmenenne GopMysl U Teopem
IUIAaHUMETPHUHU U1 pCIICHUSA 3ada4. O3HaKOMJIeHI/I€ C INOHATHEM MAPAICIbHOI'0 IIPOCKTUPOBAHHUA U €I'0
cBoiicTBamMu. POpMyITUPOBAHUE TEOPEMBI O TIOMIAJA OPTOrOHAIBHOM MPOESKIIMH MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS IOCTPOECHUN M BBIYMCIEHUN. APryMEHTHUPOBAaHUE CBOMX
CYXXJICHHI O B3aHMHOM PacIOjI0KEHUHU POCTPAHCTBEHHBIX (QUTYD.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmnbl, pebpa, rpanu MHOrorpaHHuka. PasBeprka. MHororpanHeie Yriibl. BeImykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HaknonHas npusma. [lpaBuwiibHas mnpusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBunbHas nupamuaa. YceueHHas nupamuga. Terpasap.
CumMmMeTpun B KyOe, B apajiesienumesie, B mpu3Me u nupamuae. Ceuenus Kyda, Ipu3Mbl U TUPAMUJIBL.

[IpencraBienre O MpaBUIBHBIX MHOTOIPAHHUKAx (TeTpadape, Kybe, OKTadape, IOJeKa’aApe u
HKOCadIpe).

Hunuaap u koHyc. YceueHHbI koHyc. OCHOBaHME, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yroIas,
pasBeptka. OceBble CeUeHHUS W CEUYCHHA, MapajuienbHble ocHOoBaHuio. lllap m cdepa, ux ceueHwus.
KacarenbHast mimockocTs Kk cdepe.

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
MPSIMOYTOJIBHOTO TapajuleNienunena, npu3Mbl, IWIMHApa. PopmMynsl o0beMa NUPAMUIBI U KOHYCA.
®opMmyIIbl IUIONIAIM TOBEPXHOCTEN IMIMHAPA U KOHYyca. PopMyIibl o0beMa 11apa U IIomaau cepsol.

[Tono6ue Ten. OTHOLIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TETI.

Buabl yueOHol 1eATeIbHOCTH

OnurcaHue ¥ XapakTEPUCTHKA PA3JIMYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEYUCICHUE UX JIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOTPAHHUKOB U BBITIOJIHEHHE IMOCTPOCHUSI HAa W300pPKEHHUSIX U MOJEIAX
MHOTOTPaHHUKOB. BbIuncieHne THHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTYpaIusX,
apryMEHTHPOBAHUE CBOMX CYXIEHMH. XapakTepuCcTUKa U HU300pakKeHHWE CEUEHUs, pa3eepmKu
MHO202paHHUKOG, BBIUUCIICHHME TUIONIa[ed moBepxHocTei. [locTpoeHue mpocTeimux cedeHuii kyoda,
pu3Mbl, upamubl. [Ipumenenne GakToB U CBEACHUHN U3 TIITAHUMETPHH.

O3HakOMJIEHHE C BUAMU CUMMETPHI B IPOCTPaHCTBE, (OPMYIMPOBAHHUE OMPEICICHUI U CBONCTB.
XapakTepucTUKa CUMMETPHUU TEJl BPAllIEHUs] © MHOTOTPAaHHUKOB. [IpMeHeHne CBOMCTB CHMMETPUU MPHU
pemieHuu 3amad. lcmonb30BaHHWE MPHOOPETEHHBIX 3HAHWUN I HWCCIENOBAHHMS W MOICITUPOBAHUS
HECJIO)KHBIX 3a/1ad. M300pakeHne OCHOBHBIX MHOTOTPAHHHKOB ¥ BBITIOJIHEHHE PUCYHKOB IO YCIOBHSM
3a7ad4.

O3HakOMJIEHHE C BHJaMH TeJl BpalleHus, (HOpMyIHpOBaHHE HX OIpENeTIeHU U CBOMCTB.
dopMyTHpOBAaHUE TEOPEM O CEYCHHMM Iapa IUIOCKOCThI0 W IIJIOCKOCTH, KacaTeNbHOU K cdepe.
XapakTeprcTiUKa U n300pakeHUe TeJl BpallleHUs], UX Pa3BepTKH, ceueHus. Perenue 3aiay Ha MOCTpOEHHUE
CEYEHUI, BBIYMCIIEHUE JIUIMH, PACCTOSIHUM, YIJIOB, Itomaaeil. [IposeneHne qoka3aTenbHbIX PacCyKACHUN
npyu peumieHnu 3anad. [IpumMeHeHne CBOMCTB CMMMETPHUM MpPH PEIICHWH 3ajad Ha Tejla BpalleHUs,
KoMOMHaIuio Tel. M300paskeHrne OCHOBHBIX KPYTJIBIX TEN U BHITIOJHEHHE PUCYHKA MO YCIOBHUIO 3aIaUH.

O3HakOMJIEHHE C MOHATHAMU IUIOIIAIU U 00beMa, akCHOMaMH U cBoicTBamu. PemieHue 3amau Ha
BBIUHCJICHHUE TUIOIMIAJCH TUIOCKUX (UTYpP C MPUMEHEHHEM COOTBETCTBYIOIIUX (opMyl U (PakToOB M3
wiaHuMeTpun. M3ydenue teopeM 0 BBIYHMCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, peUIeHHE 3a7ay Ha
npuMeHeHne (opMyll BbUUCICHHS 00beMOB. 3ydenue ¢GopMyn Uis BBIYHCICHHUS —TUIOMIAICH
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MOBEPXHOCTE MHOTOTPAHHUKOB W TeN BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILIOIIAIN
noBepxHOCTU cdepbl. Pemienue 3aau Ha BRIYUCIICHUE TUIOIIA IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ.
Pasznen 5 KOMBUHATOPHUKA, CTATUCTHKA M TEOPUSA BEPOSITHOCTEM

Tema 5.1 DileMeHTbI KOMOMHATOPUKH

OcHOBHbIE TOHATHA KOMOMHATOPUKHU. 3aJaud Ha IOJCYET YHWCiIa pa3MEUICHH, MepecTaHOBOK,
couetanwmii. Pemenne 3anaq Ha nepebop BapuantoB. opmymna 6uHoma HeroToHa.

CpoiicTBa OMHOMHHAIIBHBIX KO3 dunneHToB. Tpeyronbauk [lackans.

Buabl yueOHoii 1eATEIbHOCTH

N3ydenue mpaBmiia KOMOMHATOPUKYU U IPUMEHEHUE MTPU PEIIEHUH KOMOMHATOPHBIX 3a]1a4.

Pemenne koMOMHATOPHBIX 33124 METOZOM Tepedopa U 1o MPABIITY YMHOKEHUS.

O3HakOMJICHHE C TOHATUSAMU KOMOMHATOPUKH: Pa3MEUICHUSIMH, COUCTAaHUSIMU, IIE€PECTAHOBKAMU U
dbopmynamu s ux BerauciaeHus. OObsICHEHUE U TpUMEHEeHUe GOPMYIT JUTsl BBIYUCIICHUS Pa3MEIICHHIA,
MEPEeCTaHOBOK UM COuYeTaHUMl mnpu penieHud 3aaad. O3HakomiieHne ¢ OunomoMm HploToHa u
TpeyrosibHUKOM [lackans. Pemienune npakTUYecKWxX 3a7ad C KMCIOJIb30BAHUEM TOHATHH W TIPABHII
KOMOWHATOPHKHU.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATHYECKON CTATUCTUKH

CoOblTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHME U YMHOXKeHue BeposiTHocred. Ilonarue o
HE3aBHCUMOCTH cOOBITHI. JluckpeTHas cnydaiiHas BeIMYMHA, 3aKOH €€ paclpeieeHus.

YucnoBble XapaKTEpUCTUKU AUCKPETHOM ciydaiiHON BenuuuHbl. [loHsATHE O 3akoHe OONbLIMX
YHUCEl.

[IpencraBnenne qaHHBIX (TaOJIHIIBI, AUArpaAMMBI, Tpa(uKH), TeHepallbHAsi COBOKYITHOCTb, BRIOOPKA,
cpenHee apudmeTnueckoe, Mmeauana. [lonarue o 3aagax MaTeMaTUYECKOM CTaTUCTHKHY.

Buab1 yueOHoii 1eATeIbHOCTH

N3yueHune Ki1accHyecKoro ONpeiesieHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTU, TEOPEMBI O CyMME
BEPOATHOCTEN. PaccMoTpeHne MpuMEpOB BBIUMCICHUSI BEPOATHOCTE. PemeHne 3agad Ha BBIYMCIICHHE
BEPOSATHOCTEN cOOBbITHI. O3HaKOMIIEHHUE C TPEACTABICHUEM YUCIOBBIX JJAHHBIX M UX XapaKTePUCTHKAMH.

Pemenue npakTuyeckux 3ajad Ha 00pabOTKY YMCIOBBIX JaHHBIX, BBIYMCIEHUE UX XapaKTEPUCTHUK.

3 YCJOBHUSA PEAJIN3AIIMNA YUEBHOM JUCIIUTLINHBI

3.1 MaTepuajibHO-TeXHHYeCKOe ofecrevyeHne

Jlia peanu3anuu nporpamMmbl y4eOHON NHCHUIUIMHBI MPEAYCMOTPEHBI CIEIYIOIINE CHelHalbHbIe
MIOMENICHUS U OCHAIIICHHE!

Tun u HaMMeHOBaHue

OcHallleHHe CIeNHAJbLHOI0 MOMeIlleHUS
CIICHUAJBHOTO MOMCIIICHU A

KaOMHET MaTeMaTHKU MynbTUMeUitHBIE  CPEJCTBAa  XpaHEHUWs, TMepeaadyd Hu
MIPEACTABJICHUS uH(pOpMaIUH. Y4eOHO-MeToAnYeCcKast
JIOKYMEHTAIUSA, TUAAKTUICCKUE CPEICTRA.

[TomerieHue 1151 CaMOCTOSITENILHOM [Tepconanbubie KoMIbIOTEPHI ¢ MakeTom MS Office, Beixomom

paboThl 00yJAOIIUXCS B VIHTEpHET U C OCTYINOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-

00pa30BaTENbHYIO CpPely YHUBEPCUTETA

3.2 YueOHo-MeTOoANYeCKOE H HH(POPMAIHOHHOE 00ecnieyeHHe Peain3alui MPOorpaMMbl
OcHOBHbBIE HICTOYHHUKH
1. AnrtpomoBa, H. B. Anrebpa u Havama MaTeMaTH4YecKOro aHanu3a. KOHCHIEKT JeKIui
[3J’ICKTpOHHBII/I pecypc] : yue6HOe mocobue / H. B. Autponosa ; MI'TY. - Marautoropck : MI'TY, 2017.
66c¢.: TalmI., rpad. Pexum JIOCTYyTIA:
https //magtu.informsystema. ru/uploader/flIeUpIoad’?name S4. pdf&show—dcataloques/5/8774/84 pdf&vi
ew=true. — MakpoOoOBEKT.
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true

2. baimmakos, M. . Martemartuka [ DnekTpoHHBIN pecypc] : yuebnuk / bammmakoB M.M. — Mocksa
: KuoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum npocrymna:
https://book.ru/book/929528

JlonoTHUTeIbHbIE UCTOYHUKH:

1. A63anoBa, H. M. Maremaruka: anreOpa 1 Hadajaa aHajau3a, TeOMeTpHs [ DIeKTpOHHBIN pecypc] :
npaktukyMm [ CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, 10.®. CuBumnbkaeBa ; MITVY. -
Maruutoropck : MITY, 2017. - 1 osaekrpon. omnt. guck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true. — MakpooOBEKT.

2. llImunr, P. A. Anrebpa. 3agauyHUK-TIPaKTUKYM [DJIeKTpOHHBIH pecypc]: YuebHoe mocobue /
P. A. IImuar. — Caskr-IletepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c¢. — Pexum pgocryna:
https://new.znanium.com/read?id=302340 — 3ari1. ¢ 3KpaHa.

3. Slumenes, JI. T. MaTemaTuka B mpuMepax | 3ajadax Jjis moarotoBku Kk EI'D u moctyruieHuio B
BY3 [Onekrponnsiii pecypc]: yu. moc. / JL.T. fAumenes, 2-e uzn., non. — MockBa: By3oBckuii yueOHUK,
HUILl UH®PA-M, 2016. — 336 c. — Pexxum mocrtyna: https://new.znanium.com/read?id=32448 — 3arn. ¢
JKpaHa.

IIporpammuoe obecnieuenne u Uurepuer-pecypceni:

HaunmenoBanmue I1O Ne /loroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (mommwmcka | [I-1227 OT 08.10.2018 | 11.10.2021
Imagine Premium) J-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpodHo
Kaspersky Endpoint Security st | JI-300-18 oT 21.03.2018 | 28.01.2020
o6usHeca-CTaHIapTHBII J-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACTIPOCTPAHIEMOE 06eccpovHO

HNHuTepHeT-pecypcsl

1. ®enepanbHbIil LEHTp UH(POpPMaAIMOHHO-00pa3oBaTeNbHbIX pecypcoB — OIIMOP [DnekTpoHHBIH
pecypce]. — Pexxum noctymna: www.fcior.edu.ru, cBoOoaHBIN. — 3ari. ¢ skpaHa. f3. pyc.

2. Enunas xomtekuusi 1upoBeIX 00pa30BaTeNbHBIX PECypcoB [DIEKTpOHHBIN pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru, cBo6oHbBIH. — 3ari. ¢ 3kpaHa. S3. pyc.

3. UHTYUT — HalMOHAJIBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTPOHHBIN pecypc]. — PexxuMm nocryna:
www.intuit.ru/studies/courses, cBOOOIHBIN. — 3ariI. ¢ 3KpaHa. 3. pyc.

4. MEGABOOK: ynuBepcanbHas sHimknoneaus Kupumia u Medoaus. [I1eKTpoHHBIH pecype]. —
Pexxum moctyma: https://megabook.ru/, cBo6omHbIN. — 3ari. ¢ 3kpaHa. 3. pyc.

5. ®@enepanbHbIil 00pa3oBaTenbHbIA nopTan «MHPOpMalMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN
B 00pa3oBaHUM». [DIEeKTpOHHBIN pecypc]. — Pexxum moctyma: http://window.edu.ru/resource/832/7832,
cBOOOMHBIN. — 3ari. ¢ 3kpaHa. 3. pyc.

6. Tlopran nudpororo obpazoBanms. [DeKTpoHHBIN pecype]|. — Pexxum mocryma: www.digital-
edu.ru, cBoOOIHBII. — 3ary. ¢ sKkpaHa. S3. pyc.

7. EnuHoe okHO aocTymna K oOpa3oBaTenbHBIM pecypcam Poccuiickoit deneparuu [ DneKTpOHHBIHA
pecypc]. — Pesxxum poctyma: http://window.edu.ru/, cBoboanslit. — 3ari. ¢ skpana. f3. pyc.

3.3 YuyeOHO-MeTOAMYECKOE 00ecieYeHHe CAaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocrosTenbHas paboTa sBIseTCs 00513aTeNbHON U1 Kaxk10T0 o0yydaromierocs. CaMocTosiTenbHas
paboTa MOMKET OCYIIECTBIIATHCS WHAWBUAYAIBHO HJIM TPYyNIaMH B 3aBUCHMOCTH OT LeNH, 00beMa,
KOHKPETHOW TeMaTUKU CAMOCTOSITEIILHON pabOThI, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00y4atoXCsl.
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KoHTpoab pe3ynbTaToB BHEAYJAMTOPHOW CaMOCTOSITEIBHON PabOThI OCYIICCTBIATHCSA B IMpeesiax
BPEMEHH, OTBEICHHOTO Ha 00s3arelibHble YUeOHbIC 3aHITHS M BHEAYIAUTOPHYIO CAMOCTOSITEIBbHYIO
paboTty oOydaromuxcsi Mo y4eOHOW TUCIUIUIMHE, MPOXOIUT KaK B TMHCBMEHHOW, TaK W YCTHOW WIIH
CMeIIaHHO# (opme, ¢ pecTaBICHHEM H3IS/IUs M POTYyKTa TBOPYECKOM eI TEIbHOCTH.

B kadecTBe (hopM U METOJIOB KOHTPOJISI BHEAYAUTOPHON CaMOCTOSTEIBHON pabOThI HCIIOIB3YFOTCS:
[POBEpKa BBIMOJIHEHHOW Pa0bOThI MperoiaBaTeieM, CEMHHAPCKUE 3aHATHS, TECTUPOBAHUE, CAMOOTYETHI,
KOHTPOJIbHBIE paOOThI, 3al[UTa TBOPUECKUX padoOT U Jp.

No | HammeHoBaHue pa3jena/TeMbl Buipl 3aianuii 111 cCaMOCTOSATEILHON BHEAYAUTOPHOM pabOThI
1 Texcr 3apanus: Tunossie pacdeTHO-TpaduIECKre paObOTHI
Tewma 1.1. PazButue nonstust o | Leaw: yriny0OieHue panee M3ydeHHOTO MaTepuaia, BbIpadoTKa
yucIie YMEHHI U HABBIKOB 110 IPUMEHEHUIO (DOPMYII, COCTABICHHUIO
Tema 3.1. IIpousBoaHas aJIropyuTMa TUIOBBIX 33JIaHHUi, IPUMEHEHHUE TTOJTYYEHHbBIX
(GYHKIIUY ¥ €e TPUMCHCHUE 3HaHUH Ha MPaKTHUKE.
Tema 3.2 UuTerpain u ero PexomeHaan UM M0 BHINOJHEHUIO 32JaHUSA . BHIIOJIHEHHE
MIPUMEHEHHE YOPOKHEHUN 10 TPEIJI0KEHHOMY aJTOPUTMY
Tema 4.3 MHOrorpaHHUKH U CaMOCTOSITENIbHBIN MOUCK AJITOPUTMA BBITIOJIHEHUS
KpYIJIBIE TEJIa YIPA)KHEHUI

Kpurepuu o1ieHKH: TOYHOCTh PacueTOB; 00HEM BBIMIOJIHEHHBIX
3a/1aHnii, ohopmIICHHE.

2 Tema 1.1 PazButue noHaTHsa 0 TexkcT 3apanusa: BeInoJHUTE TECT.
quclie Heab: 06paboTka, 3aKperjieHUEe U CUCTEMATU3alMsl 3HAHUN 110
Tema 1.2 ®Oynkuuu u rpaduku | TeMe 3aHATHSL.
Tema 1.3 KopHu, crenenu u PexomeHnaauuu no BbINOJHEHHIO 32 IaHUS !
sorapupmbl 1. IlpouuTaTh KOHCIEKT TEMbI
Tema 2.1 OcHOBHbIE TOHATUS 2. W3yunth Marepuan yueOHHKa
TPUTOHOMETPHUH 3. BbIMONHUTE 331aHUS TECTa.
Tema 2.2 Tpuronomerpuyeckue | Kpurepum oOmeHKH: YpOBEHb YCBOEHHUSI TEOPETUUYECKOTO
YPaBHEHUS U HEPABEHCTBA MaTepHuaa.

Tema 3.1 IIpousBogHas
(GyHKINU U ee TPUMEHEHUE
Tema 3.2 UnTerpain u ero
IIPUMEHEHNE

Tema 4.1. Koopaunatel u
BEKTOPBI

Tema 4.2. Ilpsamble u
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 4.3. MHOTOrpaHHUKH U
KpYTJIble Tena

Tema 5.1. DnemenTsI
KOMOWHATOPUKH

Tema 5.2 DnemeHThI TEOpUU
BEPOATHOCTEMN U
MaTeMaTHYeCKON CTaTUCTUKU

3 Texcr 3apanus: CocTaBUTh TIIOCCapuil (3MEMEHT MOPTHOIHO)
Ieanb: packpbITh  COAEpXKaHWE  OCHOBHBIX  TEPMHHOB,
Pa3bSCHUTh CIIOBA-TEPMUHBI B KOHTEKCTE€ JaHHON TEMBbI,
PaCKpBITh UX 3HAYCHHE, 1aTh UX HAyYHOE TOJKOBAHUE.
PexoMeHnaannu no BoINOJIHEHUIO 3a1aHUS:

Jliig BeieHus Taoccapusi 10JKHA ObITh 3aBeieHa OTAebHas
TETpaJb WIK MOKHO BECTH CIOBaph C KOHIIA 00IIeH TeTpaau
JUIsL KOHCIIEKTOB, BO3MOYKHO COCTABIJIEHUE DJIEKTPOHHOTO

Tema 1.2. ®ynkuuu u rpaduxu
Tema 4.2. IIpsmele n
IJIOCKOCTHU B IIPOCTPAHCTBE.
Tema 4.3. MHOTOrpaHHUKHN U
KpyTJjble Tela
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rjoccapus Kak OJIHOTO U3 BUIOB UHIANBUAYAJIbHBIX IPOEKTOB.
Kpurtepuu oneHku: rioccapuii ciaercst B 0yMaXHOM HITH
JIEKTPOHHOM BapUaHTe, ypOBEHb YCBOCHUSI TEPMUHOJIOI U,
oopmieHne raoccapusi B COOTBETCTBUHU C TPEOOBAHUSMHU.

Tema 1.2 ®yHknuu u rpaduxu
Tema 3.1 IIpousBognas
(GyHKLIMU U ee TPUMEHEHUE
Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tena

Texer 3apanus: CocTaBUTh CPaBHUTEIbHYIO TaOIUILY
Ieab: DNOBTOPUTH M CHUCTEMAaTU3UPOBAThb  W3YYEHHBIN
MaTepuaj, HAy4uTbCA BBIAENATH IJIABHOE M OCHOBHOE,
JAKOHMYHO, KOMIIAKTHO M C)KaTO W3J0XKUTh OTOOpaHHBIN
MaTepual, Hay4duTbCsi  KJIACCUGUIMPOBATH  M3JIaraeMbli
MaTepuai o ypoBHIM 3HAYMMOCTH.
PexomeHgan Uy 0 BHINOJTHEHUIO 32JaHHUA. TaHHBIE CPEICTBA
HaTrJISITHOCTH BBIMTOJHSIOT (DYHKIIMIO KOHCIIEKTHPOBAHUS
Matepuaia. [Ipu mocTpoeHun CTpyKTypHO-IOIMYECKON CXEMBI
TE€MBbl HEOOXO0IMMO BBIJEIIUTH TJIABHOE B TeMe. JIakOHNYHO,
KOMIIaKTHO, CXKaTo U3JI0KUTh OTOOpaHHbIM MaTepuai. Jloruka
[IOCTPOEHHUSI CTPYKTYPHO-JIOTUUECKUX CXEM - OTPAXKEHHE
COJIEPKaTENBbHBIX CBS3EH MEKY €AUHUIIAMU U3JIaracMon
nHOpPMAIINH, X YeTKas KJIACCH(PHUKAINS IO YPOBHAM
3HAYUMOCTH.
Otanbl paboThl HaJl CTPYKTYPHO-IOTHYECKON CXEMOM:
ITouck nnpopmanuu
Amnanu3 nHpopManuu
Ocwmpbicnenne nHpopmanuu

4. Cwunre3 nHpoOpMaLUH.
Kpurtepuu onenku: 060cCHOBaHME, JJIOTHYHOCTb, YETKOCTb,
PalMOHATILHOCTD U3JI0KEHUSI MaTepuaa.

wn e

Tema 1.3 KopHau, crenenu n
Jorapu@msl

Tema 2.1 OcHOBHBIE IOHATHS
TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPUUECKHX
BBIPAKCHUM.

Tewma 4.2 IIpsimble U IITOCKOCTH
B IIPOCTPAHCTBE

Tema 4.3 MHOrorpaHHUKHU U
KpyTJble Tella

Texcr 3aganusa: BeinosHEHNE IPOEKTOB.
Tembl npoexkTOB

1.  ®yHKUMM B IPUPOJE U TEXHHKE.

2. Meroas! pemeHns NoKa3aTeIbHbIX YPABHEHUN U
HEPABEHCTB.

3. Meroap! pemeHust J0rapupMHUIECKUX
YPaBHEHUI U HEPABEHCTB.

4. Jlorapudmuueckas ¢pynkuus. Yuco e.

5. Pacmmpenue noHsaTHs yncia. 3a4eM HYKHBI
HOBBIE YHCIIA.

6.  IlonspHas cuctema KOOpAMHAT.

7. Kpartkuii cnpaBo4HHK 0 MaTeMaTuke s |
Kypca.

8. BekropHoe 3a1aHne NpsIMBIX U ITIOCKOCTEN B
IIPOCTPAHCTBE.

9.  CrnoxeHne TapMOHHYECKUX KOJICOAHUH.

10. I'paduueckoe perieHue ypaBHeHUH U
HEPaBEHCTB.

11. TIlpaBuibHbIE U NOXYNPABUIIbHbIE
MHOTOTPaHHUKH.

12.  Konwuyeckue ceueHUs U UX NPUMEHEHHE B
TEXHHKE.

13. TlousTtue nuddepeHnnana u ero MPUIOKEHHUS.

14. MUccnenoBanue ypaBHEHHI U HEPABEHCTB C
apaMeTpPOM.

15. ®yHKIUA B MOCIOBUIAX U TOTOBOPKAX.
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16. Crarucruueckoe uccienosanue "Pacxon
AJIEKTPO3HEPIuHU 3a rox”
17. TpuroHnometpus B GU3MKE U apXUTEKTYPE.
18. TIlmpammia, Kak UCTOPHUYUECKUI U
MaTeMaTHYeCKUil 0OBEKT

19. IIpousBojHasi B XUMHUU U OUOJIOTHH

20. MHOTOrpaHHHKHU B apXUTEKTYpE.
Heapb: moka3arh yYMEHHUS OTAEIHHOTO YYCHHKA WM TPYIIIBI
oOy4aroluXcsi HCIOJIb30BaTh MPUOOPETEHHBIM Ha YypoKax
MaTEMaTHKHU UCCIIEOBATEILCKUN OIIBIT;
peain30BaTh CBOM HMHTEpPEC K AUCLUUIUIMHE, MNPUYMHOXKUTH
3HAHHUS TI0 MaTeMaTHUKe W JIOHECTH MPUOOPETCHHBIC 3HAHUS
CBOHMM OJHOTPYIITHUKAM;
MPOAEMOHCTPUPOBATE YPOBEHb OOYUYEHHOCTH IO MaTEMaTHKE;
COBEpIIIEHCTBOBATH CBOE YMEHHUE yYaCTBOBATh B KOJIJIEKTUBHBIX
(dbopmax oOIIeHHUS;
MOAHATBCA Ha 0Oojee BBICOKYIO CTyHNeHb OOY4YEeHHOCTH,
00pa30BaHHOCTH, PA3BUTHUS, COLIMATILHOMN 3PEIOCTH.
PexoMeHnaauuu mo BLINOJHEHUIO 32/ IaHUS
[IpoekT MoOXeT ObITh peadu3oBaH B J000H ¢opme, B TOM
quClie, MPa3IHUK, BEICTABKA, BAKTOPHHA, ra3eTa u T.11.
Oransl paboThl HAJ IPOSKTOM:
1. Dran nulaHupoBaHus (BHIOOpP TEMBI, IOCTAHOBKA MPOOIEMBI
HCCIEI0BaHU)
2. Dran BBINOJIHEHUsS (ITOMCK, 00pa0OTKa W CHCTEMaTH3aIus
nH(pOpMaIIUHY, OTIMCAHUE MTPEAMETA UCCIICTOBAHMS)
3. [IpencraBnenne MpoayKTa MpOeKTa (3aIuTa Mpe3eHTAINH,
JNEMOHCTpalusi O00beMHON GUTYpHI, aHalu3 TPYyIHOCTEH
BBITIOJTHEHUS])
Kputepuun oueHkKu: axTyaabHOCTb, TIyOMHA, HAyYHOCTb,
MIPaKTUYeCKasi 3HAYMMOCTh, HOBU3HA.

Tewma 4.1. Koopaunatse! u
BEKTOPBI

Texcr 3ananus: Pemenue nomaiineil KOHTPOJIbHOM pabOTHI.
TpeyronbHUK 3a1aH KoopAuHaTaMu BepiMH. [loctpoiite aTOT
TpeyroJbHUK. Halinure:

1) VYpaBHEHHs CTOPOH ITOTO TPEYrOJIbHHUKA

2) VYpasaenue npsmoii BN, mapamiensHoit cropone AC;

3) VYpaBuenue meauansl CD;

4) VYpasHenue BbicOTH AE;
Bennuuny yrna B.
Heasn: yrnyOneHue paHee H3y4eHHOTO MaTepHaa,
BbIpa0OTKAa YMEHUI 1 HaBBIKOB IO MPUMEHEHHIO (PopMyI,
COCTAaBJICHUIO aJIFCOPUTMa TUIIOBBIX 33aJaHUM,
MPUMEHEHNE NOyYEeHHBIX 3HAHUI Ha MTPaKTHKE.
PexomeHnaanuu no BoINOJHEHHIO 32 1aHNSA
1o 3amaHHBIM KOOpAMHATAaM ITOCTPOMTE TPEYTOJIbHHUK.

UroObl COCTaBUTh YPaBHEHUS CTOPOH TPEYroJbHHKA,
HY)KHO MIPUMEHUTh YpaBHEHHE NMPSAMOM, MPOXOIAIIeH Yepes 1Be

TOYKU:
X=xX1 _ Y=V
X2=X1  y2y1
Tak kak npsimast BN napannensna cropore AC, To yriioBbie
KOA(PHUIHUEHTHI 3TUX MPSAMBIX OyIyT paBHbBI. 3HAYUT, U3

ypaBHeHUs1 CTOPOHBI AC HY»KHO BBIPa3UTh €€ YTIIOBOU
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Ko2(ppuUIMeHT u cocTaBuTh ypaBHeHHE npssMor BN, ucnonb3ys
ypaBHEHHE TPSMOM € YIITOBBIM KO3 (HUITMEHTOM:
Y —Yo = k(x —xp)
Menuana TpeyrojbHHKA JEIUT €r0 CTOPOHY MOIOJIaM.

HyxHO HaliTH KOOpAUHATHI CEPEAUHBI OTPE3KA :
X1+x2 y1ty2
D(——=;,—=
2 2
IPSIMOM, IIPOXOIAILEH Yepe3 ABE TOUKH.

BricoTa — 0Tpe30K, MPOBEJICHHBIN U3 BEPITUHBI
TPEYTOIbHHUKA TEPIICHINKYISIPHO TPOTUBOTIOIOKHOM CTOPOHE.
3HAYHT, UCIIOJIB3YSI TPU3HAK MEPIICHIUKYISIPHOCTH MPSMBIX,
HY>KHO HalTH yriioBoi k03¢ dunmeHTt BoicoThl AE (kyp =

) . A 3aTeM coCTaBHTH YpaBHCHHUE MEIHNAHBI, KaK

1 .
- k—). CocTaBuTh ypaBHEHHE BBICOTHI, KaK MPSIMOH C YIJIOBBIM
BC

kod(durmeHTom.
VYT0II B TpEYroJIbHUKE MOKHO PACCMOTPETh, KaK yrojl
MEXIy BEKTOPAMH:

BA-BC
cosB ==
|BA| - |BC]|

Kpurepuu oieHKH: TOYHOCTh pacueTOB; 00HEM BBIMIOJIHEHHBIX
3a/1aHnii, ohopMIICHHE.

4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM JUCITATLIAHBI

KoHTponb u oleHKa pe3yibTaTOB OCBOEHHUS IJUCHMILTUHBI OCYIIECTBIISETCS MpErojaBaTeieM B
IIPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

4.1 Texymmii KOHTPOJIb

No KoHTponmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
B (TeMbl) y4eOHON AUCIUTITUHBI pE3yJIbTaThl OLICHOYHOI'O CPEJCTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1, MP3,
MP4, MP9, IIP1, IIP2,
Pa3znen 1 Anredopa 11P3, I1P4, IIP5, TIPS, Tecm
1IP10, IIP12
3 Tema 1.1. PazButue nonsrus o JIP4, JIP9, MPI1, MP3, | Ilpaxmuueckas paboma
qHUCIIe MPY, ITP1, IIP2, IIP3, | (npakmuueckoe 3a0aHue)
1IP4, ITP8 Tecm
4 Tema 1.2 @yHKnnM U rpa@uku JIP4, MP1, MP3, MP4, | Ilpamueckas paoma
-~ COYHKI p MPY, IIP1, ITP2, [IP5, | (npakmuyeckoe 3a0arue)
11P8, IIP10, IIP12 Tecm
5 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
Tewma 1.3 KopHu, crenenu u IIP2, ITP3, ITP4, ITPS, (mpasamieckoe sadae)
sorapudmbl 1IP10 Jhukcmanm
Konmponvras paboma
6 Pa3nen 2 OcHoBbI JIP9, MP1, MP3, MP9, | Konmpomras paboma
TPUTOHOMETPHUH IIP3, I1P4, ITP8, IIP10
7 Tema 2.1 OcHOBHBIE TOHATHUS JIPY9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
Tpuronomerpuu. [IpeobpazoBanus 11P3, 11P4, ITP8, ITP10 | (nparmumecoe sadanue)
TPUTOHOMETPUYECKUX BHIPAKEHUM Huxmarim
Tecm

18




8 Tema 2.2 TpUroHOMETPHUYECKHUEC JIP9, MP1, MP3,MP9, | Ilpaxmuueckas paboma
YpPaBHEHUS U HEPABEHCTBA I1P3, I1P4, 11P10 (npaxmureckoe 3adanue)
Tecm
9 JIPY, JIP13, MP1, MP3
P 3 H b ’ s ’
ayper s Hatana MPS, MP9, ITP1, ITP2, | Tecm
MaTEeMaAaTHYICCKOI0o aHaJIu3a nps, Hp8, mrio, rpri1,
1IPI12
10 JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
Tema 3.1 [IpousBoanast GyHKIUU MPS5, MP9, IIP1, IIP2, | (npaxmumecroe sadarue)
U ee IpUMeHeHne 11P5, Hp8, 1IP10, ITP11, | [lycmanm
1IPI2 KormpomvHas paboma
11 Tema 3.2. JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
eMa 3.2 VIHTCerpail v ero MP5, MPY, IIPS5, IIP8, | (nparxmuueckoe 3a0anue)
IIPUMEHEHUE 11P10 Jluxmanm
Konmponvras paboma
12 JIPY, JIP13, MP1, MP3,
Pa3nen 4 I'eomeTpusn MP4, MPY, IIP2, IIP3, | Tecm
1IP6, ITIP8, I1PY, IIP10
13 JIPY9, MP1, MP3, MPY, | [Ilpaxmuueckas paboma
Tema 4.1 KoopauHatbl 1 BEKTOPBI ITP6, ITP8, ITP10 (npakmitecroe sadanue)
14 | Tema 4.2 [Ipsmeie u iockoctu B | JIP9, MP1, MP3, MP4, | [Ilpakmuueckas paboma
IPOCTPAHCTBE MPY, ITP2, ITP3, IIP6, | (npaxmuueckoe 3a0anue)
1PY, ITP10 Kormpomvhas paboma
15 | fema 43 M JIPY, JIP13, MP1, MP3, | Ilpaxmuueckas patoma
eMa .5 MHOTOTPATTHIKH H MP4, MPY, IIP1, IIP 3, | (nparxmuueckoe 3adarue)
KpYTJIble Tena ITP6, ITP8, ITP10 Tecm
Konmponvhas paboma
16 | Pa3zaen 5 KomOunaropuka, JIP4, JIP9, MP1, MP3, | Tecm
CTATHCTHUKA H TEOPHSs MP9, ITP1, ITP7, ITPS,
. 1IPI13
BEpPOSITHOCTEH
17 | Tema 5.1 DnemeHTHI JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
KOMOHWHATOPHKH MPY, IIP1, ITIP7, IIP8 | (npaxmuueckoe 3adarue)
18 | Tema 5.2 DnemeHTHI TEOpUU JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSITHOCTEW M MATEMATHUYECKOU %II’) 19;HP 1, IIP7,1TPS, (npaxmueckoe 3a0anue)
CTaTUCTUKHU

4.2 IlpoMe:xxyTOYHAS aTTeCTALUSA

[IpomexyTouHas arrecTanuss OOYy4YaIOUIMXCS OCYLIECTBISETCA IO
JUCLUIUIMHBI U IO3BOJISIET ONPEAEIUTH KAYECTBO U YPOBEHD €€ OCBOEHHUS.
dopMa MPOMEXKYTOYHON aTTeCTallMu MO JUcHUIUIMHE «MaTtemaTuka» - JudQepeHIMpOBaHHBINA

3a4eT B 1 cemecTpe M 3K3aMeH BO 2 ceMecTpe.

3aBCPIICHUN HN3YUYCHUA

No Konmponsnsie 6onpocwt ougppepenyuposannozo Tema

3auema/OudaKmuyecKue eOuHUYbl

1 | ®ynkuus. ColicTBa GyHKIMH: 007aCTh ONpeIesIeH s, HyIH (yHKIUH,
HPOMEXYTKH 3HAKOTIOCTOSIHCTBA, YeTHOCTh-HEYETHOCTh, MOHOTOHHOCTH,
HKCTPEMYMBI, 00JIACTH 3HAYCHHIA.

Tema 1.2 @yHkuuu u
rpaduku
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OnpeneneHns CTENEHN YHCIIa ¢ pa3IMYHBIMU TTOKa3arenamMu. CBoiicTBa

CTEIECHEN.

Tema 1.3 KopHu,

3 | Ompenenenue norapudma yrciaa. OCHOBHOE JOrapupMHUECcKOe CTENCHHU | JIOrapu(MbI
TOXAecTBO. TeopeMsl 0 norapupmax. opmyna nmepexosa OT OAHOTO
OCHOBAaHUs K IPYrOMy.

4 | OnpeneneHus TPUTOHOMETPUYECKUX (PYHKITHHA. Tema 2.1 OcHOBHBIE

5 | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. HIOHSTHS

6 | PopMyIbl CIOKEHHUS. TPUTOHOMETPHH.

7 | ®opMyIibl IPUBEICHMSL. ITpeoOpa3oBanus

8 | ®opmyibl npeobpazoBaHMs CyMMBI U Pa3HOCTH TPUTOHOMETPUYECKUX TPUTOHOMETPUICCKHUX

(GyHKIUH B IpOU3BEICHHE. BBIPAKEHUN
9 | Onpenenenust 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH. Tema 2.2
10 | ®opmyIibl KOPHEH MPOCTEHIITMX TPUTOHOMETPHUIECKUX YPaBHEHUM. Tpuronomerpuyeckue
YpaBHEHHUS U
HEpaBEHCTBA
Ne Tunosble 3aJaHus AJ1s DIK3aMeHa Tema
Oo0s13aTesIbHASA YACTh

1 Pemnre nokasarenbHOE ypaBHEHUE: Tema 1.3 KopHu, crenenu u

49*+1 =7 norapuMmbl

2 Pemmure norapudmudeckoe HEPaBEHCTBO: Tema 1.3 Kopnu, crenenu u

log%(Zx -7)>-1. norapumMbl

3 Yupocrure: Tema 2.1 OcHOBHBIC TIOHATHS

cos 2a + tg a sin 2a. TPUTOHOMETPUHU.
[IpeobpazoBanus
TPUTOHOMETPUYECKHUX
BBIPAKECHUN
4 Pemnte TpUroHOMETPUUECKOE YPABHEHHE: Tema 2.2 Tpuronomerpuueckue
yYpaBHEHUS U HEPABEHCTBA
sin2x = >
5 HaitTn 3HaueHne npou3BOAHOM B TOUKE Xo: Tema 3.1 [IpousBogHas
Flx) = 2x33X_41xz; xo = 1. GYHKIINY 1 ee TPUMEHEHUE

6 Haiiaute HanMenbInee 3HaueHne GyHKIUN y = x5 — x2 — Tewma 3.1 [IpousBonHas

8x + 4 wa orpeske [1;7]. (GYHKIINU ¥ ee TPUMECHEHUE

7 Haiigure mpoMexyTku Bo3pacTaHUsl QyHKIIMU: Tema 3.1 [IpousBonHas

4 (byHKLINU U ee TPUMEHEHUE
y = Ex — 2x
8 Beruucnure HeonpeaeneHHbI HHTErpal: Tema 3.2 MHTerpan u ero
J (% oS x + 2x — \/E) do [IPUMEHEHUE.

9 K mnockoctu npoBenena HakiioHHass MA U HieprieHANKYIISP Tewma 4.2 [IpsiMble U INTOCKOCTH
MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IJIOCKOCTBIO B IIPOCTPAHCTBE
cocraisier 30°. Haii/iiTe JIMHBI HAKIOHHON 1 ee IIPOEKIUN.

10 HaiiTu ckansipHoe npou3BeAcHUE BEKTOPOB: Tema 4.1 Koopaunats! u

a=(2; 3; —-4); b=1; -2; 1). BEKTOPBI.
JlonosiHUTE/IbHAS YaCTh
1 VT3 LY Tewma 1.3 Kopuwu, crenenu u
Pemnre nmokasaTenbHOE HEPABEHCTBO: (—) 2% < (—)
2 8 J0rapuQMbl
2 Pemmite TpUroHoMeTpHUeckoe ypaBHeHne: 3sinx — Tewma 2.2 Tpuronomerpruueckue
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7 sin x cos x + 2cos?x = 0. YPaBHEHUS U HEPABEHCTBA

3 Beruucnure miomanb KpUBOJIMHEWHON Tpaleuu: Tema 3.2 UnTerpai u ero
y=x3 y=0; x =3, TPUMEHEHHE.
4 B ocHOBaHMM NIPAMON IIPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKY U
croponamu 39 cm, 17 cM u 28 cM. BbicoTa nmpu3Mbl COCTaBIsAET KpyIJible TeJa

20 cm. HaiiguTe noiaHyro MOBEPXHOCTh U 00BEM MPU3MBI.

3) Haiiti mpon3BoaHYIO CIOXKHON (QYHKIIUU: Tema 3.1 [IpousBonHas
y = /InsinZ. (GyHKLINU U ee TPUMEHEHUE

Kpurepum ouenku ougpgepenyuposannozo 3auema u IK3ameHna

— «OTINYHO» - TEOPETHUYECKOE COAEpIKaHUWE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIEC TPOTPaMMOii yueOHbIE 3a/laHMsI BBIITOJHEHBI, KAYE€CTBO
UX BBIIOJIHEHUS OLICHEHO BBICOKO.

— «Xopouio» - TEOPETUYECKOE COJEp)KaHUE Kypca OCBOEHO IOJIHOCThbIO, 0€3 IpoOesnos,
HEKOTOpblE YMEHHUS CQOPMHUPOBAaHbI HEAOCTATOYHO, BCE IPEIYCMOTPEHHBIE IMPOrpaMMoOil yueOHbIE
3aJJaHMs BBIIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUH BBIITOJIHEHBI C OIINOKAMH.

— «Y 1OBJIETBOPUTEIBHO» - TEOPETUUYECKOE COJEp)KaHUE Kypca OCBOEHO YacCTHUYHO, HO
npobOenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHs paboThl € OCBOEHHBIM
MaTepraioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPAMMOI 0OydeHUs
y4eOHBIX 33J]aHUH BBIIIOJHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 3aJaHUH COJIepKAT OLIHMOKH.

— «HeynoBneTBOpUTEIbHO» - TEOPETUUYECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHUs He ¢(hOpMUPOBaHbI, BBIIIOJIHEHHbIE YU€OHBIE 3a/1aHUs COJIEPKaT IPyObIe OIINOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA

1. AKTHBHBIE UM HUHTEPAaKTUBHBIE METOJbl HCIOJB3YIOTCA IPU IMPOBEACHUU TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Pasgen/tema

HpI/IMeHSIeMBIG AKTHUBHBIC
HHTCPAKTHUBHBIC MCTOAbIL

n

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®OyHkIUH,

I'pynnoseie nuckyccuu

Ha nepBoM 3tamne kaxkaas rpyImia u3ydaer u
XapaKTepU3yeT CBOMCTBA 2JIEMEHTAPHBIX

(GyHKIMHA.

MX ~ CBOHCTBA M Ha BTopowm 3Tarie - ananu3upysi CBOMCTBa
rpapuku GbyHKUUH, CTPOSIT UX rpaduKy.
Ha tpersem 3Tamne npousBoasST
npeoOpazoBaHus rpaduKoB.
Tema 1.3 KopHu, | AHaiIH3 KOHKPETHOM CUTYaIHH Ha nepBom sTane paccMaTpuBarOTCs CTENEHU
CTETICHH, C pallMOHAJILHBIM TTOKA3aTeNieM, HaXOJISAT
norapumbl HEJOCTATKU IIPU PEUICHUU YPAaBHEHMUII.

Ha BTOopom artane - o0cy:x/1eHue U MOUCK
peleHus npoodaeMbl, U KaK CIIEACTBUE -
BBeJICHUE Jorapudma yucia.

Pazgen 2 OcHOBEI
TPUTOHOMETPUHU

AHanu3 KOHKPETHOW CUTyaluu

Curyauusi-ynpaxHeHUE Ha TEMY
«TpuroHoMeTpus B OKpyKaroleM MUPEY.

Pasnen 3 Hauana
MaTeMaTHYECKOTO
a”HaJIM3a

I'pynnoseie quckyccuu

OO6cyxneHue mpoOJieMbl HCCIeT0OBAHUS
CBOMCTB (DYHKIIMH, B MHUKPOTPYIIITAX U
pUBeIeHNE UX K 001eMY alrOpUTMYy;
HaxO0>KJIeHUE TIomaen Gpuryp u o0beMoB
TEJ ¢ TOMOIIBIO ONPEAETCHHOT0 HHTETpaia

Paznen 4 'eomerpust

Tema 4.3
MHOrorpaHHvku  u
KpyTJIble Tela

Jenosas urpa

Kaxnas rpynna rnosyuaeT CBOO 3a/1ady Ha
BBIYMCIICHHE TOBEPXHOCTU U 00beMa
MHOTOTpaHHHKa. ['pynmna cocTaBisier miaH
pEILIEHNUs U penaeT 3a1a4y. 3aTeM Ipynmna
3alUIIAET PELICHUE Y JOCKU, OTBEUAET Ha
BOIPOCBHI.
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MEPEYEHb IPAKTUYECKHNX 3AHATUI

[punoxenue 2

Conep:xkanue . KoanuecTtBo
HaumeHoBaHue NPAKTHYECKUX 3aHATHIA
TeMbl 4acoB
Pa3nen 1 Anreopa 34
Tema 1.1 1. Apudmernyeckue neHCTBUS Hal pallMOHAIBHBIMU U 2
PazButue nonsTus KOMIIJIEKCHBIMHU YHCIIAMHU.
0 ymucIe 2. ToxpaecTBeHHBIE TPEOOPA30BaHUS PALIMOHATIBHBIX 2
BBIPAKCHUI.
3. Pemenue panoHaNbHBIX YpaBHEHUIN. 2
4. PemeHue cucTeM paliOHAJIbHBIX YpaBHEHHH 2
5. PemnieHue paninoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoicTBa TMHEHHOM, 2
QyHKINH U KBa/IpaTUYHOM, KyCOUHO-JIMHEHHON U ApOOHO-TMHEIHON
rpaduku GbyHKIHi.
7. Tloctpoenue u ureHne rpaduKoB QyHKITHIA 2
Tema 1.3 8. Pemienue uppaioHaibHbIX YpaBHEHHH 2
Kopuu, crenenn, | 9. IIpeoOpa3oBaHMs BRIPOKEHUM, COACPIKAIINUX CTEIICH U 2
sorapupMbl pauKabI.
10. Pemenue nokasaTenbHbIX ypaBHEHUM. 2
11. Pemenue nokasateibHbIX HEPABEHCTB. 2
12. Penienue nokasaTesibHbIX YpaBHEHUH U HEPaBEHCTB. 2
13. Haxoxaenne 3HaueHui Jorapudma 1o npou3BOIbHOMY 2
ocHoBaHH10. [lepexos 0T 0THOTO OCHOBaHUS K APYTOMY.
Brrauciienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BBIPAKECHUH.
14. TlpubnnxeHHbIEe BEIYUCICHUS U PELLIEHUE MPUKIIAJIHBIX 2
3ajau.
15. Pemienue norapupmMuueckx ypaBHEHUH. 2
16. Pemenue norapuMudecKux HEPaBEHCTB. 2
17. Pemenue norapu(pMuU4eCKUX YpaBHEHHI U HEPABEHCTB. 2
Pa3nes 2 OCHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguaHHbIi METO/I U3MEPEHUS YIIIOB BpAIllEHHs U CBS3b C 2
OcHOBHBIE rpaaycHoil mepoii. Haxoxnenue 3HaueHuin
HOHSATHUS TPUTOHOMETPUUYECKUX (DYHKIUH.
Tpuronomerpun. | 19. IlpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKCHUH. 2
[TpeoGpa3zoBanus OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
rpuroHomerpudeckux| 20. I[peoOpazoBaHms TPUTOHOMETPHUUECKHAX BBIPAKEHHH. 3
BBIPKECHUI DopMmyIIbl cI0kKeHus, yaBoeHus. PopMyIbl IPUBEACHHUSL.
21. IIpeobpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUH. 2
[Ipeo6pa3oBanne CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMN
MIPOU3BEICHNE, TPe0Opa3oBaHNe POU3BEICHUS
TPUTOHOMETPUYECKHUX (PYHKIIUH B CYMMY.
22. Tloctpoenue rpauKoB TPUTOHOMETPUUECKUX (DYHKITHI ¢ 2
WCTIOJIH30BAHUEM T€OMETPUIECKHUX MPEOOPa30BAHHIA.
Tema 2.2 23. [IpocTedeTpuroHOMEeTpPUUECKUE YpaBHEHHS U 2
Tpuronomerpuuec HEpaBEHCTBA.
KHe ypaBHeHUsA U | 24. TpUroHoMeTpruuecKue ypaBHEHUS] U METOIbl MX PEIICHUsI. 2
HEpPaBEHCTBA 25. TpuroHoMeTpuIeCKIe ypaBHCHHS. 2
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Pa3zgen 3 Hayana MmaTeMaTH4ecKOro aHajJIn3a

30

Tema 3.1 26. UncioBas mOCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocieaoBarenbHocTu.  [Ipenen
GyHKIIUY H ee MoCIIeIoBaTeIbHOCTH. HaxoxkieHue npeaenoB GyHKITHA.
PUMEHEHHUE. 27. HaxoxJ1eHre TPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHnpoBanus, TadnIULA 2
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (DYHKIUH.
29. BeruuciieHrne npou3BOHBIX CIIOKHBIX (DYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHUYECKUN U T€OMETPUYECKUN CMBICI 2
IIPOU3BOJHOM. Y paBHEHHE KaCaTCIbHOM.
31. O6mas cxema uccieaoBaHus PYHKIUH. 2
32. UccnenoBanne (QYHKIIMH C TOMOINBIO IMPOU3BOJHON H 2
MOCTPOCHHE TPa()UKOB.
33. Haxoxxienue HauOONBIIEr0 M HAaWMEHBIIEr0 3HAYCHUS U 2
SKCTpEeMaNIbHBIX 3HaYeHud (yHkimu. [IpukiagHbie 3axa4un
Ha DKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeJCNEeHHBIX HWHTErpaioB MpPHU TOMOIIU CBOMCTB
pUMEHEHHE. WHTETPAJIOB.
35. HTerpupoBanue METOA0M 3aMEHbI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3amyHbIMU METOJIAMH. 2
37. Teopema Herorona-JleliOuumna. Breruucnenue 2
OTIpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPaIoB METOIOM 3aMEHBI 2
TePEMEHHOM.
39. Beruuciienue ioniaied Guryp 1 00beMOB Tel. 2
40. duznyeckre NPUI0KEHUs HHTETPAJIOB. 2
Pasnen 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. [lelictBus ¢ BekTopamu. JlekapToBa cucrtema 2
Koopaunats! u KOOpJIMHAT B MTPOCTPAHCTBE. PaccTosiHME MEX /Ty TOUKaMHU.
BEKTOPBI. 42. JlexapToBa cUCTeMa KOOPJIMHAT Ha MJIOCKOCTU. Y paBHEHUS 2
psIMOM, OKPYKHOCTH. PelreHne 3amad Ha pacrnoyioKeHUE
MPSIMBIX Ha MIOCKOCTH.
Tema 4.2 43. Pemenue 3a7ay Ha napajyIeIbHOCTh NPSMON U IMIIOCKOCTH. 2
[Ipsmble 1 tutockocT| 44, Perienne 3agad  Ha TEPHEHIUKYISPHOCTH TMPSIMOH U 2
B TIPOCTPAHCTBE. IJIOCKOCTH.
45. Pemienne 3aad  Ha TpUMEHEHHE TeopeM O TpéX 2
NEePIEHIUKYIIpax.
46. PenreHne 3a71a4 Ha apajuIeIbHOCTD TUIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAaHHbBIC YTJIbI. 2
Tema 4.3 48. Pemenne 3a1a4 Ha napaieNienuIe]] 1 Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mTUpaMuUy. 2
51. Pemenue 3aad Ha BBIYUCIICHHE O0BEMOB U IMMOBEPXHOCTEH 2
MHOTOIPaHHUKOB.
52. Penrenue 3a1a49 Ha MPTAHJD. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a1a4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPHUYECKHX Tell. 2
56. Pemenue 3a1a4 Ha KOMOWHALIMH T€OMETPUYECKHX TeJl. 2

24




Pasznen 5. KomOuHaTOpuKa, CTATUCTHKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmerienus, coueTanus 2
DNeMEeHTbI Y TIEPECTaHOBKHU.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpeneneHue BEpOSITHOCTH, CBOHCTBA 2
DJIEMEHTHI TEOPUU BEPOATHOCTEM, TEOPEMA O CYMME BEPOSTHOCTEM.
BEPOATHOCTEHN U Brrunciienue BeposiTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIGHBII MAPIIPYT

[punoxenue 3

Kontponupyemslie
KonTponbhas paszesnbl (T?MBI) KonTponupyembie OueHounbIe cpeacTBa
TOYKa yueOHoMI pe3ynbTaThl
JCIUTIAHBI
Nel Paznen 1. JIP4, JIP9, MP1 KonTpoubHas 1. TeopeTnueckue
Aunredpa MP3, MP4, MP9, paGora BOIPOCHI
I1P1, ITP2, I1P3, 2. Tunossle 3a1anus
ITP4, ITP5, I1P8,
1IP10, I1P12
Ne2 Paznea 2. JIPY9, MP1, MP3, KonTpouabHas TumnoBble 3a0aHUs
OCHOBBI MP9, I1P3, ITP4, paGora «OCHOBBI
tpuronomerpun | 11P8, I1P10 TPUTOHOMETPHUM)
Ne3 Pa3znea 3. JIPY, JIP13, MPI, KonTpoabHnas Tunosele 3amaHus
Hauaja MP3, MP5, MP9, padora mo Teme
matemarnuecko | [IPL, ITP2, ITPS, «IIpousBoanas
ro aHaJIM3a 11P8, ITP10, ITP11, dyHkuum u ee
1p12 NpUMeHeHHe)
KonTpoabHas Tumosele 3amanus
padora mo teme
«HHTerpas u ero
NpUMeHEeHHEe)
Ne4 Paznen 4. JIPY, JIP13, MPI, KounrpoJabHas 1. 3agaum c
T'eomerpus MP3, MP4, MP9, | paGora «IIpsimbie u MIOCTPOEHHEM
11P2, ITP3, I1P6, MJIOCKOCTH B gepTexa
11P8, I1P9, ITP10 npocrpancrBe» (2. PacuerHble 3a1aun
KoHnTpoJubHas
padora o reme
«MHOrorpaHHuKHu
U KPYTJIbIe TeJIay
Ne5 Pasznea 5. JIP4,JIP9, MP1, KourpoJabHas Tect
Komounaropux | MP3, MP9Y, I1PI, pabora
a, craructuka u | 1IP7, I1P8, ITP13
Teopus
BEpPOSITHOCTEM
Ne6 Jomnyck IHoptdosamno 1. IIpakTHueckue
sK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IpomexyTou | Tuddepenunponan YcTHbI 3a4eT TeopeTnueckue
Has HBIN 3a4eT BOMPOCHI TTO
aTTecTanus COoZIep )KaHUIO Kypca
IIpomexyTou DK3aMeH JK3aMeHallMOHHbIe | THUIIOBBIC 3a1aHUs
Hasi OnJieThl
arrecTanus
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Paszpen paboueii Kparkoe cozeprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, [oanuce
n/n MpOTpaMMBbI Ne nmporokona | npexacenarens
3acemanus I1K IIK
Pabouast mporpamma y4deOHOW aumcHUIIUHBI «MaTteMaTHkay
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
W3MCHECHUS:
1 3 YCJIOBUA B cBmBu ¢ oOHOBiaeHueM IuaTGopmbl  dnekTpoHHOH | 11.09.2019 .
PEAJIM3ALIMN | 6ubnuoreuHol cuctemsl “3HaHuyM” B TeKcT paszena 3.2 Paboueii |I[Ipotokon Ne 1 3
YYEBHOM NpOrpaMMbl  BKJIFOYEHBI OOHOBJICHHBIE PEXHMBI JOCTyNa Ha 7)
JUCHUITJIMHBI | nabopMaiioHHBIE HCTOYHUKH.
2 3 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTEpPHAIBHO-TEXHUYECKOTO 00eCIIeUeHHUS 16.09.2020 r.
PEAJIM3ALIMU | n. MatepuanbHO-TeXHUYECKOE oOecredyeHne 4duTath B HOBOH |IIporoxon Ne 1 -
VYEBHOM peNaKLuu: 78\
JCIATUTHBI Kabuner Maremaruku
VYueOHast aynuTopusi Uil TPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHATUHM, U1 CaMOCTOSTENBHOM paloThl, JUId TPYNIOBBIX U
WHIUBHUIYAJIbHBIX KOHCYJBTAlUMWM, IS TEKYNIEro KOHTPOJA |
MPOMEXYTOYHOH aTTeCTaIHH.
Pabouee MecTto mpenopaBarens: HOYTOYK, HPOEKTOp, O3KpaH,
paboune MecTa 0OyJaromuxcs, 1o0cka yaeOHas, yaeOHast MeOelb
3 3 YCJIOBUA B cBsi3u ¢ 00OHOBJIEHHEM MaTepUALHO-TEXHUUECKOTO 00eCIeueHUs 16.09.2020 r.
PEAJIM3ALIMM | 0. MarepuaibHO-TEXHHICCKOE obecrnieueHne 4MTaTh B HOBOH |IIporokom Ne 1 ra
VUEBHO}i | pesakiumt: 7)
MS Windows (monnucka Imagine Premium) morosop [I-1227 or
AUCIIATITAHBL 08.10.2018, CpO(K neunctsus: 1 1.%0.2021 ) P
MS Windows (noamucka Imagine Premium) norosop JA-757-17 or
27.06.2017, cpox meiictBusa:27.07.2018, Calculate Linux Desktop
cBobomHO  pacmpoctpansemoe  [IO  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/), cpok aeicTBus:
OeccpodHo
MS Office Ne135 ot 17.09.2007, cpok neicTBHs: 6ecCpOIHO
7 Zip cBoboano pacmnpoctpansemoe (https://www.7-zip.org/), cpok
JieficTBUA: 6ECCPOUHO
4 3VCJIOBUA | B cBI3M C 3aKiIlO4eHHEM  KOHTPakTOoB co  cropoHHuUMH | 16.09.2020T.
PEAJIM3ALIUU | snexTpoHHBIMH  OuOnmuoredHsiMu  cuctemamu  “BOOK.RU” | IIpotoxomn Ne 1 -
[MPOTPAMMBI | (Kontpakt Ne K-56-20 ot 25.08.2020 r. OOO «KHoPyc mennay, 78
JUCHUITJIMHBI| 01.09.2020 r. mo 31.08.2021 r.), 95C 3HAHUYM (KonTtpaxt Ne K-

60-20 or 13.08.2020 r. OO0 «(3HAHUYM», 01.09.2020 r. no
31.08.2021 r.) m WudpopmanmoHHOEe obecreueHre OOY4YCHHUS
YUTaTh B HOBOU PEAKIIHU:
OcHOBHBIC HCTOYHHUKU:

1. AutpomnioBa, H. B. Anre6pa 1 Hayasla MaTeMaTHYECKOTO aHaIn3a.
Koncrnekr neknuit [InekTpoHHBIN pecype] : yueOHoe nocobue / H.
B. Anrtponosa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 66c.:
TabI., rpag. - Pexum JOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. — MakpooOBEKT.
2. bammakoB, M. WM. Marematuka [DJIeKTpOHHBIH pecypc]
yuebnuk / bammakoB M.. — Mocksa : KaoPyc, 2019. — 394 c.
— (CIIO). — ISBN 978-5-406-06554-9. — Pexum npocryna:
https://book.ru/book/929528

JlonoTHATe IbHbIE HCTOYHUKH:
1. AGzanoBa, H. M. Maremaruka: ainreOpa W Havana aHaIH3a,
reomeTpus [DnekTpoHHbIH pecypc] : mpaktukyM [ CI10] / H. M.
Ao63anosa, 0. H. CamumkoBa, 10.®. CuBunbkaeBa ; MI'TVY. -
Marnautoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-
ROM). - Pesxxum JIOCTYIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/929528
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true

&show=dcatalogues/5/8808/S37.pdf&view=true. — MakpooObeKT.
2. HImuar, P. A. Anrebpa. 3agadHUK-TIPAKTUKYM [DJIEKTPOHHBIN
pecypc]: Yue6noe nocobue / P. A. IlIlmunr. — Cankt-IlerepOypr:
criery, 2016. — 4. 4. — 184 c¢. — Pexum pocryma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3KpaHa.

3. Suamenes, JI. T. MaremaTnka B TpuMepax H 3aJadax s
noarotoBku kK EI'D u mocrymnennto B BY3 [DnexktponHEIil pecypce]:
yu. noc. / JL.T. Slumenes, 2-e uzn., mom. — MockBa: By3oBckuii
yuebnuk, HUL[ UHOPA-M, 2016. — 336 c. — Pexxum moctymna:
https://new.znanium.com/read?id=32448 — 3aru. ¢ skpaHa.
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