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1 OBIIASI XAPAKTEPUCTUKA PABOYEW TIPOIPAMMBI  YYEBHOIM
TACIATLITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PabGouast mporpamma y4eOHON IUCHUIUTMHBI «MareMaThuKay SBISIETCS 4acThio 00pa3oBaTEIbHOM
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CIHEIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHUAIbHOCTH
CpeHero podeccCHOHaIBHOTO o0pa3oBaHus COIUATTbHO-9KOHOMUYECKOTO npoduist
npodeccnoHaTbHOTO 00pa30BaHMUS.

PaGouas nmporpamma cocraBieHa st O4HON (HOpMbI 00yUEeHHS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOunas aucuumiimHa «MaremaTHKa» OTHOCHUTCA K 00Ie00pa3oBaTEIbHOMY LIHUKIY HpPOTpaMMBI
MOATOTOBKU CIEIHAIMCTOB CPEJHEro 3B€HAa M OTHOcUTCs K mnpeameTHoi obmactu OI'OC cpemnero
obmiero oopazoBanus «MaremaTuka u ”HGOPMaATHKAY.

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

Pabouass mporpamma ydeOHOH AMCHMILINHBI «MareMaTHKa» HMEET MEXIPEIMETHYIO CBSI3b C
o01eo0pa3oBareabHBIMU yueOHBIMU AucHUITHHAMH «EcTtecTBo3HaHuey, « HpopMaTHKay.

3HaHUS U YMEHUS, TOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTelbHON ydeOHOU
TUCHUILTUHBL «MaTteMaTukay, yriayoustoTcsl U paclIupsArOTCs B IPOIECCe U3yUeHUsT YUeOHBIX AUCHIUTLIINH
IPOTPaMMBbI MO OTOBKH CTELUAINCTOB CpeIHero 3BEHA €CTECTBEHHOHAYYHOTO U
001enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 [lnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIINHBI:

OcBoeHue cojaepkaHusi y4eOHOM nucHUIUIMHBI «MaTtemaTtukay oOecreurnBaeT JOCTHKEHUE
00yJaroIUMHUCS CIETYIOIUX Pe3yabTaToB:

JIMYHOCTHBIE Pe3yJbTaThl

POCCUMCKYIO IPAKIAHCKYIO UICHTUYHOCTD, IATPUOTU3M, YBAKEHHUE K CBOEMY HAapoay,
YyBCTBa OTBETCTBEHHOCTH Ilepea PonHONM, ropocTy 3a ¢cBoM Kpai, cBor Poauny, npomutoe
Y HACTOsI11€€ MHOIOHALIMOHAIILHOIO Hapoaa Poccnu, yBakeHHE TOCY1apCTBEHHBIX CUMBOJIOB
(rep6, oar, rumn);

c(OpMHPOBAHHOCTh MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
JIP4 | Hayku U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, a TAKXKE Pa3TuIHBIX
(opM 001I1eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIE CaMOOOpa30BaHMIO, Ha

JIP9 MPOTSHKEHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(hecCHOHaIbHOM U O0IECTBEHHOM JesITENbHOCTH;

OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccun U BO3MOKHOCTEH peain3aliii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(PECCHOHATBHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1APCTBEHHBIX, O0OIIEHAIMOHATIbHBIX
npobiewm;

JIP1

JIP13

MeTtanpeaMeTHBIE Pe3yabTaThI

YMEHHME CaMOCTOSATEIbHO ONPENENATh LEIM JEATEIBHOCTH M COCTaBJIATh  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITEJIBHO ~OCYILIECTBIISITh, KOHTPOJMPOBATb U KOPPEKTHUPOBATh
MP1 | nesaTenbHOCTD; MCIOIb30BaTh BCE BO3MOJKHBIE PECYPCHI JUISl JTOCTHIKEHHUS ITOCTABIIEHHBIX
Helnel U peanu3aluy MJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIEUIHbIE CTPATETUU B PA3IUYHBIX
CUTYalUsIX;

BJIQJICHHE HaBBIKAMM  [IO3HABATEJNbHOM, Yy4eOHO-MCCIENOBAaTENbCKOW U NMPOEKTHOM
JeSITEIbHOCTH, HAaBBIKAMHU  pa3pelieHus npobjeM; CcnocoOHOCTh M TOTOBHOCTh K

MP3




CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCHICHUA MNPAKTHYCCKUX 3aad, MNPUMCHCHHIO
Pa3IMYHBIX METOAOB ITO3HAHNA

MP4

FOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHOM  HMH(pOPMAIMOHHO-TIO3HABATEIbHOM
JeSITeIbHOCTH, BJIaJICHHE HABBIKAMU IMOJNy4eHHS HEO0OXOAMMOH MH(pOpManuu W3 cioBapen
pa3HbIX TWIIOB, YMEHHE OpPUEHTHUPOBATHCS B PA3NIMYHBIX HCTOYHUKAX HHpOpMaluu,
KPUTUYECKH OLIEHUBATh M HHTEPIPETUPOBATH MH(OPMAIHIO, MOITYYaEeMYI0 M3 Pa3IMnYHBIX
VMCTOYHUKOB;

MP5

YMEHHE HCIOJb30BaTh CPEACTBA WH(MOPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B penieHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHU3allMOHHBIX 3a]1a4 C
coOnrofcHreM  TpPeOOBaHW  IPrOHOMHUKH,  TEXHUKH 0C30IIaCHOCTH,  T'MT'MCHBI,
pecypcocOepekeH s, MPAaBOBBIX M STHYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM OS30MacHOCTH;

MP9

BJIaJICHHE HAaBbIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA U
MBICIUTENIBHBIX IPOLECCOB, MX PpE3YylbTATOB M OCHOBAHMUM, TI'PAHMIl CBOErO 3HAHWS U
HE3HAaHMs, HOBBIX II0O3HABATEIIbHBIX 3a/1a4 U CPEJICTB UX JOCTHIKCHHUS.

IIpenMeTHBIE pe3yabTATHI

I1P1

c(OpPMHPOBAHHOCTD MPEJCTABICHUH O MaTEMaTHKE KaK YaCTH MUPOBOW KYJIBTYpPhI U O MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBWIM3AaLMM, O CHOco0aX ONMCAHUSA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUH PEAJIbHOTO MUPA;

[1P2

c(OPMHPOBAHHOCTh NPEACTABICHUH O MaTeMaTHYECKUX MOHATUSAX KaK O BaXKHEWIIMX
MaTE€MaTUYeCKNX MOJENAX, MO3BOJIIIOIIUX OINKMCHIBATH M H3Yy4aThb pPa3HbIE IPOLIECCHl H
ABJICHUS; IIOHMMAaHHME BO3MOXHOCTHM aKCHUOMAaTHYECKOTO IIOCTPOCHUS MaTeMaTHYECKHX
TEOPUL;

I1P3

BJIAACHUC MCTOHAAMH MHOOKAa3aTCJIIbCTB H aAJITOPUTMOB PCHICHUSA; YMCHUC HUX IIPHUMCHATH,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHWA B XO04C PCUHICHUA 3a1a4,

11P4

BJIaACHUC CTAaHAAPTHBIMKU IIPHEMaMH PCHICHUSA PpPalUOHAIBHBIX W HPPAUOHAIBbHBIX,
IMOKa3aTCJIbHbIX, CTCIICHHBIX, TODUT'OHOMCTPUYCCKUX ypaBHeHI/Iﬁ W HCPABCHCTB, UX CUCTCM,

I1P5

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

[1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSAMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaxX; COPMHUPOBAHHOCTh YMEHHsI paclio3HaBaTh Ha YepTekax,
MOJIEISIX M B PEaJbHOM MHUpPE TeoMeTpudeckue (pUrypel; IpUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Ui pelIeHUss TeOMeTPUYECKHMX 3ajad M 3a7ad ¢
IIPAKTHYECKUM COJICP)KAHUEM;

I1P7

C(i)OpMPIpOBaHHOCTI) Hpe,Z[CTaBJ'ICHI/Iﬁ 0 mponeccax U sBJIICHUAX, UMCIOMIUX BepOHTHOCTHHﬁ
XapakTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€ajlbHOM MUPE, 00 OCHOBHBIX IOHSITHIX
BHCMCHTapHOﬁ TCOpHUUn BCPOHTHOCTCP’I; YMGHI/Iﬁ HaxXoduTb W OLCHUBATH BCEPOATHOCTU
HACTYILICHUA COORITUHA B HpOCTeI\/JIHII/IX MNPAKTUYCCKUX  CUTyalusIX W OCHOBHBIC
XapaKTCPUCTHUKNU CJ'Iy‘-IﬂfIHLIX BCJINYHMH,

I1P8

BIIaJICHUE HABBIKAMHM HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTpaMM IMPU PEHICHUH
3a7a4;

I1P9

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O HEOOXOIUMOCTH JI0KA3aTEIbCTB MPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPXKACHUA H POJM AKCUOMATUKM B MPOBEIACHUU JIEIYKTHUBHBIX
pacCyXICHHI;

I1P10

c(OpPMHPOBAHHOCTh TMOHATUHHOIO ammapara MO0 OCHOBHBIM pasfeslaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, GOpPMYJ U YMEHUS UX MPUMEHSTh; YMEHHUS J10Ka3bIBaTh TEOPEMBbI
Y HaXOJIMTh HECTAHAAPTHbIE CIOCOOBI pelICHHs 3a/1a4;

IIP11

cOPMHPOBAHHOCTh ~ YMEHMH  MOJAEIMPOBATH  pealbHble  CUTYyallud, HCCIeI0BaTh
ITOCTPOEHHBIE MOJIETIN, HHTEPIIPETUPOBATH MOJYYECHHBIN PE3YJIBTAT;

P12

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHSATHSAX MAaTeMaTHYCCKOrO aHaIu3a
nux CBOﬁCTBaX, BJIAICHUC YMCHHUEM XapaKTCPHU30BaATh IMMOBCACHUC (I)YHKHI/II\/'I, HCITIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUM JJI1 ONIMCAHUSA U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;




BJIQJICHUE YMEHUSIMU COCTaBJICHMSI BEPOATHOCTHBIX MOJENEH [0 YCIOBHUIO 3aJadd U
BBIUMCJICHHS] BEPOSTHOCTU HACTYIUICHHS] COOBITUH, B TOM YHUCIE C MPUMEHEHHEM (Dopmys
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPUM BEPOSTHOCTEH; HCCIEIOBAHUS CIydaillHBIX
BEJIMYMH 110 UX PACIPEIEICHUIO.

[1P13




2 CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCIHUATLIMHBI

2.1 TemaTuyeckuii MJIaH

Y4yeOHast HArpy3Ka

00y4arImXxcs
B ToM uncie
ILnanupyemble
Pa3jien/ Tema AucuunIuHbI % E pe3yJIbTaThI
e =y 5 = OCBOEHHSI
3 - 5 E AU CHUTIIHHBI
=2 § = =
= c% 3
= =3
= =
BBenenue 2 2
JIP4, JIP9, MP1, MP3,
MP4, MP9Y, IIP1, IIP2,
Pa3nen 1 Aareopa 68 34 34 11P3, 11P4, IIP5, ITPS,
IIP10, ITP12
JIP4, JIP9, MP1, MP3,
Tema 1.1. Pa3BuTre HOHATHS O YHCIIE 20 10 10 MP9, IIP1, IIP2, ITP3,
IIP4, ITP8
JIP4, MP1, MP3, MP4,
Tewma 1.2 Oynkuwn u rpadpuku 12 8 4 MPY, ITP1, IIP2, TIPS,
IIP8, 11P10, ITP12
JIPY9, MP1, MP3, MP9,
Tema 1.3 KopHu, creneHu u Jiorapu@msl 36 16 20 IIP2, ITP3, ITP4, TIPS,
IIP10
JIPY9, MP1, MP3, MP9,
Pasnen 2 OcHOBBI TPUTOHOMETPHUHU 32 15 17 11P3, 11P4, ITPS. IIP10
Tema 2.1 OcHOBHBIE HOHSITHS JIP9, MP1, MP3, MP9,
Tpuronomerpuu. IIpeobpazoBanus 20 9 11 IIP3, I1P4, TIPS, ITP10
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
Tewma 2.2 TpuroHomeTpuyeckre ypaBHEHUS U 12 6 6 JIP9, MP1, MP3, MP9,
HEPaBEHCTBA IIP3, IIP4, ITP10
JIP1, JIPY, JIP13, MPI,
Pa3znen 3 Hauana mareMaTH4YecKOro 66 36 30 MP3, MP5, MP9, IIP1,
aHaJIn3a IIP2, ITPs, I1PS,
ITP10, ITP11, TIP12
JIP1, JIPY, JIP13, MP1,
Tema 3.1 IIpousBogHas GyHKIHMH U €€ 38 22 16 MP3, MP5, MP9, IIP1,
MPUMEHEHNE IIP2, IIP5, TIPS,
IIP10, I1P11, IIP12
JIPY, JIP13, MP1, MP3,
Tewma 3.2. IaTETpan u ero npuMeHeHNE 28 14 14 MP5, MP9Y, IIPS5, TIPS,
IIP10
JIP1, JIPY, JIP13, MPI,
MP3, MP4, MP9, IIP2,
Pasnen 4 I'eomerpus 54 22 32 11P3, 11P6, ITPS, IIP9,
IIP10
JIP9, MP1, MP3, MP9,
Tema 4.1 KoopanHaThl U BEKTOPBI 8 4 4 11P6, TIPS, I1P10




JIP1, JIP9, MP1, MP3,
20 10 10 MP4, MP9, IIP2, TIP3,
I1P6, IIPY, ITP10

Tema 4.2 IIpsimble ¥ IIIOCKOCTHU B
IIPOCTPAHCTBE

JIP1, JIPY, JIP13, MPI,
Tema 4.3 MHOTOrpaHHUKYU U KPYTJIbIe TEIa 26 8 18 MP3, MP4, MP9, IIP1,
IIP3, ITP6, IIPS, ITP10

JIP4, JIP9, MP1, MP3,
12 8 4 MP9, IIP1, ITP7, IIPS,
1IP13

Pa3nes 5 KomOnHaTOpHKa, CTATHCTHKA H
Teopusi BEPOATHOCTE

JIP4, JIP9, MP1, MP3,

Tema 5.1 DneMeHTh KOMOMHATOPUKH 6 4 2 MP9, 11P1, IIP7, IIP$

o JIP4, JIP9, MP1, MP3,
Tema 5.2 3H€M€?TH TEOPUHU BEPOATHOCTEN U 6 4 2 MP9, IIP1, IIP7, ITPS,
MaTeMaTHYECKON CTaTHCTUKU

11P13

IIpomeskyTOUHAs aTTecTALMS, B TOM YUCI€ 18 JIP4, MP9Y, IIP1
KOHCYJIbTANU
Bcero 252 117 117

2.2 Conep:xanue y4eOHOMH TUCHUTIAHBI

BBEJIEHUE

BxomHol KOHTpOJb. MHCTPpYKTHBHBIH 0030p conepaHUs Y4eOHOH JMCIUIUIMHBI U 3HAKOMCTBO
00yJaromuXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSMHU K OCBOCHHIO ITPOTPAMMEI.

Cooepoicanue yuebHoeo mamepuania:

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJOTHUSX M MPAKTHYCCKON
nestenpHocTH. llenmn W 3agauum  u3ydeHMss MaTeMaTuku Tmpu  ocBoeHuu mnpodeccuit CIIO wu
cnenuanbHoctel CIIO cnenumansaocteit CI1O.

Bupabl yueOHoil 1eATEIbHOCTH

O3HakOMJICHWE C pOJIBI0 MaTEeMAaTHKH B HayKe, TEXHHKE, AIKOHOMHUKE, HH()OPMAIMOHHBIX
TEXHOJIOTUSIX M TMPAKTHYECKOW JeATenbHOCTH. (O3HaKoMJIeHHE C LEeIsIMH W 33JadyaMi  H3Y4YEeHHUS
MaTemaTuku npu ocsoenuu npodeccuit CI1O u cnenmansaocteit CIIO.

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Ilenbie u paunoHanbHble uucna. JlefictBurenbHble uucna. [IpuOaMKeHHBIE BBIYMCICHUS.
KommiekcHple uwmcia. PanpoHanbHble ypaBHEHMSI M HEPaBEHCTBA. PaBHOCHIIBHOCTb YPaBHEHHH,
HEPAaBEHCTB, cUCTeM. OCHOBHBIE NPUEMBI UX PELIEHUS (Pa3l0XKEHUE HA MHOXHTENIHU, BBEIECHNE HOBBIX
HEU3BECTHBIX, II0JICTAHOBKA, rpaduueckuil MeTon). MeTo1 UHTEpBAaJIOB.

Bunab1 yueOHoOM AeSITEIbHOCTH

Brinonnenue apupmMeTnueckux AeMCTBUIA HaJl YUCIIaMU, COYETasl YCTHbIE U TUCbMEHHBIE IPUEMBI;

HAaXO)K/IEHWEe MPUOMMKEHHBIX 3HAYeHWs BEJIMYMH M MOTPEIIHOCTeH BBIYMCICHUM (A0COMOTHON U
OTHOCUTEJIbHON); CpaBHEHHWE 4YMCIIOBBIX BBIPQOKEHMH; HaxOXKIEHHE OIMOOK B NpeoOpa3oBaHUAX U
BBIUUCIICHUSX (OTHOCUTCS KO BCEM ITYHKTaM IPOrPaMMBbl).

O3HakOMJIEHHE C TPOCTEHIINMHU CBEACHUSIMU O KOPHSAX aJIreOpandeckux ypaBHEHUH, MOHATHUIMUI
UCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHUM.

N3yueHnne Teopun paBHOCWIBHOCTH YpPaBHEHUU M ee mpUMeHeHus. [IoBTopeHue 3anucu permeHus
CTaHJApTHBIX YpaBHEHWH, NPUEMOB NpeoOpa3oBaHUS YPaBHEHUU JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHEHMIO. PellleHue cucTeM ypaBHEHMH C MPUMEHEHHEM pPa3iMyYHbIX crnocoOoB. O3HaKOMIIEHHE C
OOIIMMHU BONPOCAMU PELICHUST HEPABEHCTB M HCIOJIb30BAHHWE CBOMCTB M TIpaduKOB (QYHKUUH IpH
pEeLIeHNN HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbBIX CIIOCOOO0B.
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[IpuMeHeHne MaTeMaTH4YECKUX METOAOB I PEUICHUs COJEPIKATENbHBIX 3aJad U3 Pa3IMYHbIX
oOractell HAyKH U MpakTUKU. IHTepnpeTupoBaHue pe3yabTaToOB C yYETOM pealbHbIX OTpaHUYEHUH.

Tema 1.2 @ynkuuu u rpaguxku

Oynknun. OOnacTeh oOmNpeAesieHUuss W MHOXKECTBO 3HA4YCHW; Tpaduk (YHKIMH, TOCTPOCHHUE
rpadukoB pyHKUMHN, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMHU.

CpoiictBa (QyHKIIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, HEPUOTUIHOCTS.
[IpomexyTku Bo3pacTaHus M yObIBaHMs, HauOoJblliee W HaWMEHbLIEe 3HAYCHHs, TOYKU SKCTPEMyMa.
I'padpuueckas unTepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEAIbHBIX IMpoIeccax H
SBICHUAX. ApudmMernueckue onepanuu Haj GyHkiusamu. Crnoxxknast Gysakmus (kommosuius). [Tonstue o
HENPEPBIBHOCTH (DYHKITHH.

O6parnbie pynkmuu. O0macTh onpeaeneHus U o0JacTh 3Ha4YeHHWH oOpaTHOM GyHKuMH. ['paduk
oOpaTHOU (yHKINH.

Buabl yueOHO# neiTeJIbHOCTH

O3HaKOMJICHHE C TIOHATHEM IEPEMEHHOM, TPUMEpaMH 3aBHCUMOCTEH MEX/1y epeMEHHBIMHU.

O3HakOMJIEHHE C MOHATHEM TpaduKa, onpeneseHre MPUHAIKHOCTH TOYKU rpaduky (yHKIUU.
Omnpenenenue no ¢popmyrie MPOCTEHIIeH 3aBUCUMOCTH BHIa ee Tpaduka. Beipaxkenue no ¢popmyse oaHoi
nepeMeHHoil uepe3 apyrue. O3HaKOMIIeHHE C ompeneieHueM (QyHKIuH, (HOpMYIHpPOBAHHE €ro.
Haxoxnenune obmactu ompeneneHus M oOiacTH 3HaueHUH ¢GyHKuuu. O3HAKOMIIEHHE C IpUMEpamMu
(YHKIIMOHATBHBIX 3aBHCHMOCTEH B pealbHBIX MPOIECCaX W3 CMEXKHBIX TUCHUIUINH. O3HAKOMIIEHHE C
JOKa3aTeIbHBIMA PACCY)KICHUSAMU HEKOTOPHIX CBOWCTB JIMHEHHOHW ¥ KBaJApaTWUYHOW (YHKIHUH,
MPOBEJICHUE MCCIEAOBAaHUS JIMHEWHOH, KYCOUHO-IIMHEHHOMW, ApOOHO-IMHEHHOW U KBaJpaTUYHOU
¢bynkuui, noctpoenne ux rpadukoB. Iloctpoenme u urtenume rpadukoB QyHKuuil. MccnenoBanue
¢bynkun. CocraBneHue BUI0B QYHKIIUI 10 JAHHOMY YCIIOBHIO, PEIICHHE 3a/1a4 Ha SKCTPEMYM.

Breimonaenue npeobpa3oBanwuii rpaduka GyHKIIHH.

Wzyuenue nonamus obpamuoti ¢h)ynkyuu, onpenerceHue BUIa U MOCMpoeHue cpaguxka oOpamHou
@yHryuu, Haxoxcoenue ee obnacmu onpeodeieHus u oonacmu 3uavenul. IIpuMeHeHne CBOWCTB (PYHKIIHIA
MIPH UCCIIEIOBAaHUU YPABHEHHM U PEIICHUH 33/1a4 Ha SKCTPEMYM.

O3HaKOMIICHHE C TIOHATHEM CIIOKHOU (YHKIINH.

Tema 1.3 KopHu, creneHu u jorapugmsl

Kopun wu crenenu. KopHu HarypanbHOW cCTenmeHHM W3 4YMCIa M WX cBoMcTBa. CTenmeHu c
paloHaIbHBIMU TOKA3aTeIsIMU, UX cBoMcTBa. CTeneHu C AeWCTBUTENbHBIMU NokazarensiMu. CBoiicTBa
CTENEHU C ICUCTBUTENBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyucina. OcHOBHOE JorapupMUYecKoe TOXAECTBO. JlecaTuuHble u
HaTypanbHble norapudmel. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.

[IpeoOpa3zoBanue anredpanvyeckux BBIPAKCHUI. IIpeoOpa3zoBanue palMOHAIBHBIX,
UppaIlMOHATIFHBIX, CTETIEHHBIX, IOKA3aTeIbHBIX U JOTapU(PMHUUECKUX BBIPAKECHUN.

[TokazarenbHas u norapudmuueckas GyHkunu. Onpenenenus QyHKUUN, UX CBOMCTBA U IpadUKH.
[IpeobpaszoBanus rpadukoB. [lapanienbHblil IEPeHOC, CUMMETPHUST OTHOCUTENBHO OCeHl KOOpIWHAT, U
CUMMETpHUSl OTHOCHUTEIbHO Hayalla KOOpJAMHAT, CUMMETPHUS OTHOCUTEIIbHO NpPSIMOH, pacTsyKeHUE U
c)KaThe BAOJb OCEl KOOpUHAT.

[TokazarenbHble U JorapupmMuyeckue ypaBHeHHs. OCHOBHbBIE MPHEMBI UX pEIIeHUs (pa3iioKeHue
Ha MHOKUTEIIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, TpadUIECKUl METON).

[TokazarenbHble U TorapupmMuieckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Buabl yueOHoil 1eATEIbHOCTH

O3HakoMJIECHUE C TOHSITUEM KOpHS N-i CTENEHH, CBOMCTBAMHU pAJUKaJIOB M C MpaBUIaMu
cpaBHEeHUEM KopHel. DopmynupoBaHUE OIpPEICICHUs] KOPHS M CBOMCTB KOpHEH. Beruncienue u
CpaBHEHHE KOPHEH, BBHITIOJHEHUE TIPUKUIKKA 3HaUeHUs KOopHs. [IpeoOpa3oBaHue YMCIOBBIX M OYKBEHHBIX
BBIpXXEHUH, COMEpKalINX paauKaibl. BelmonHeHne pacdeTroB mo (Gopmyrnam, coaepKalliuM paIuKalbl,
OCYILIECTBIISIE HEOOXOAUMBIE IOJCTAaHOBKM U TpeoOpazoBanus. OnpeneneHne paBHOCUIBHOCTU
BBIp@XKEHHI C paaukaiamu. PelleHne wuppanMoHAIbHBIX ypaBHEHHH. O3HAaKOMJIEHHE C MOHSATHEM



CTEIIEHU C JCHCTBUTEIBbHBIM IOKa3zaTeneM. HaxokIeHue 3HauYeHH CTENEHU, UCIONb3yd IpHU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alUChIBAHME KOPHSA N-ii CTENIEHH B BHJE CTENEHU C
JIpOOHBIM TOKa3zareneM U HaobopoT. DopMylIUpoBaHHE CBOWCTB CTEICHEW. BhlumciieHue crerneHei c
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE MPUKHUIKUA 3HAYEHUS CTEIECHH, CPABHEHHE CTEIICHEM.
[IpeoOpa3oBaHre YHCIOBBIX M OYKBEHHBIX BBIPAKEHUU, COJCpPXKAIIUX CTEMECHU, MPUMEHSST CBOWMCTBA.
Pemenne mnokazarenbHbIX ypaBHeHUH. O3HaKOMIIEHME C NPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIYMCIICHUHU CPEIHUX, NPU JEIECHUU OTPE3Ka B «30JI0TOM CEUYCHUMW». PenieHue NnpukiagHbpIX 3a1a4 Ha
CJIOKHBIE MPOLEHTHI.

Brimonnenue mnpeoOpazoBaHMii BBIpaXEHUN, NMPUMEHEHHE (OPMYII, CBA3aHHBIX CO CBOMCTBaMU
crenened u JorapudmoB. OmpeneneHue o006JaCTH JOMYCTHUMBIX 3HAYEHUH JorapuMuuecKoro
BbIpakeHus. Pemenue norapuMu4eckux ypaBHEHHIH.

Boruncnenmne 3HaueHuid QyHKIMU TO 3HAYeHHIO aprymeHTa. OmpeseneHre MOoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KOopAHMHATAM M Hao00poT. Mcronb30Banne CBOMCTB (DYHKIUH IJIsl CpaBHEHUS 3HAYCHUIN
crenenei u norapupmos. [locTpoenne rpa@uKoB CTENEHHBIX U JIOTapupMUUIECKUX (DYHKIUH.

Pemenne moka3aTenbHBIX W JOrapu(PMHUECKUX ypaBHEHUH U HEPABEHCTB 10 HW3BECTHBIM
aIropuTMaM.

Paznen 2 OCHOBBI TPUTOHOMETPUUA

Tema 2.1 OcHoBHbBIe NOHATUSI TPUTOHOMeTPHUH. [IpeodpazoBaHusi TPUTOHOMETPUYECKUX
BbIPasKeHH M.

OcHoBHble noHATHA. Paguannas mepa yria. BpamarensHoe aBmxkenne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCJIa.

OcCHOBHbIE TPUTOHOMETpPUUECKHE ToOXAecTBa. PDopmyinbl npuBeneHUs. DOpMylbl CIOKEHUS.
®opmyinsl ynBoeHus. @opmyibl IOJOBUHHOIO yIiia.

[IpeoOpa3oBanusi MPOCTEUIIMX TPUTOHOMETPUYECKHX BBIpakeHU. IIpeoOpasoBaHue CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMA B IPOU3BENCHME U NPOM3BEAECHUS B CyMMy. BblpaxeHue
TPUTOHOMETPUUECKUX (YHKIMM Yyepe3 TaHI€HC ITOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pyHkuuu. CBoicTBa U rpaduku cuHyca, KOCUHYCA, TAHT'€HCAa U KOTaHI'€HCa.
[TpeoOpaszoBanus rpadukoB. [lapamiensHbIi IEPEHOC, PACTSHKCHHUE U CKATHE BIOIb OCEH KOOPAMHAT.

Bujabl yueOHOM AesITeJIbHOCTH

N3yueHne pagvaHHOrO METOJA M3MEPEHHs YIJIOB BpAlICHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BETMYMHBI YTJIa C €r0 pacloloKeHUEM.

DopMyIMpPOBAHUE ONPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUM NI YIJIOB IOBOPOTa U OCTPBIX
YTJIOB MPSAMOYTOJIBHOTO TPEYTOJbHUKA U 00BSICHEHHE UX B3aUMOCBSI3H.

[IpyumMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKMX  TOXKIECTB JUIsl  BBIYMCICHHUS  3HAUYEHUMN
TPUTOHOMETPHUYECKUX (DYHKLUH MO OJJHOM U3 HUX.

N3yuenue OCHOBHBIX (POPMYJI TPUTOHOMETPHUM: (POPMYIIbI CIIOKEHUS, YABOEHHs, MMPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKLUI B NMPOU3BEICHUE U MPOU3BEACHUS B CyMMYy U IPUMEHEHHE NpHU
BBIUMCIIEHUH 3HAYEHUS TPUTOHOMETPUUYECKOTO BBIPAXKEHUS U YIIPOILIEHHUSI €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHM TOYEK HA €IMHUYHOW OKPYKHOCTH U NPUMEHEHHE HUX
JUI BBIBOJIA (DOPMYJT IPUBEACHHUS.

O3HakoMJICHHE C MOHSATHEM HENpPEepbIBHOW neproanyeckoi GyHKIMH, GopMyTupoBaHHE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOEHHUE UX TpapuKOB.

O3HakoMJICHHE C TOHATUEM FApMOHMUYECKUX KOJIeOaHUN U MPUMEpPaMU TapMOHUYECKUX KOJIeOaHMi
JUIS. OIICAHMSI ITPOLIECCOB B (PU3UKE U APYTUX 00JIACTAX 3HAHUSL.

O3HakoMJIEHHE C TOHATHEM pa3pbIBHOW MEpPUOANYECKON (YHKUIUHU, (OPMYJIMpPOBAHHE CBOMCTB
TaHT€HCa U KOTaHIeHCa, TOCTPOEHUE UX TpaduKOB.

Tema 2.2 Tpuronomerprnyeckue ypaBHeHHs 1 HEPaBeHCTBA

Tpuronomerpuueckue ypaBHEHUs U HepaBeHCTBA. [Ipocreline TpPUroHOMETPUYECKUE YPABHEHUS.
Tpuronomerpuueckue ypaBHeHHsA. OCHOBHBIE MPHUEMbl HX pELIEHHUsS (pa3jo’KeHHUE Ha MHOXKUTEINH,
BBEJICHHE HOBBIX HEM3BECTHBIX). [IpocTeiinme TpuroHoMeTpuieckrue HepaBeHCTBa.
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OOpatHble TpUroHOMeTpU4YecKkue GyHKINU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Buabl yueOHoO# 1eATeJIbHOCTH

O3HaKoOMJICHHE C MOHATHEM OOPAaTHBIX TPUTOHOMETpHUYECKHX (QYyHKUUH. M3ydyeHue ompeneneHuit
apKCcHUHyca, apKKOCHHYCa, apKTaHIeHca uucia, (GopMyaupoBaHME HX, M300paK€HHE HAa €AMHUYHOM
OKPYKHOCTH, IPUMEHEHUE NIPU PELICHUU YPAaBHEHUM.

Pemenue no gopmysnaMm u 1Mo TPUTOHOMETPUUECKOMY KPYTy MPOCTEHIINX TPUTOHOMETPUYECKHUX
ypaBHeHuid. [IpuMeHeHHEe OOIMX METOAOB pEIICHUS YpaBHCHWN (IpHUBEICHUWE K JUHEHHOMY,
KBAaJpaTHOMY, METOJ pa3jIoKEHUS HAa MHOXHTEIM, 3aMEHbl IIEPEMEHHOW) TMpU  pelIeHUU
TPUTOHOMETPUYECKUX  YPABHEHUU. YMEHHME OTMe4aTb Ha  Kpyre peleHus  IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenne CcBOWCTB (GYHKIMHA Ui CpPaBHEHHUS 3HAUYEHHH TPUTOHOMETPUYECKHX (YHKIIMH,
pEILIeHNs TPUTOHOMETPUUYECKUX YPABHEHUM.

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMI 1 ollpeesieHue mo rpadukaM ux
CBOWCTB.

Pa3znen 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKUMHU U ee IPMMEHEHUE

[TocnenosarenbHocTH. CriocoObl 3a1aHMs U CBOMCTBA YUCIIOBBIX MocieaoBaTenpHocTel. [Tonarue o
mpenene IIOCJIEI0BATEIbHOCTH. CymecTBoBaHue npenena MOHOTOHHOM OTrpaHUYEHHOMN
II0CJIEZI0BATEIbHOCTH. CymmupoBanue IIOCJIE0BATENBHOCTEN. beckoneuno yOBIBaroIas
reoMeTpUYECcKasi IPOrpeccus U e CyMma.

IIponsBonnas. IloHaTue o mpous3BOAHON (PYHKIMH, €€ IeOMETPUYECKUN M (PU3MYECKHil CMBICI.
VYpaBHenue kacatenbHOH K rpaduky ¢yHkiuu. [IpomsBomHbie CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yactHOro. IIpou3BosiHbIE OCHOBHBIX 3J€MEHTapHbIX (yHkuuMid. IlpuMeHeHue mNpPOU3BOIHONW K
UCCIieIOBaHNI0 (YHKIMH U mocTpoeHuto rpadukos. [IponsBoaHsie 00paTHO (YHKIMU U KOMITO3UITUH
GbyHKIHi.

[Ipumepsl UCHOAB30BaHUS MPOU3BOAHOMN JUIsl HAXOXICHUS HAWJIYUIIEro PEelIeHUs B MPHUKIAIHBIX
3ajavax. Bropas npousBoaHas, ee reomerpuueckuil U gusnueckuil cMpica. HaxoxaeHue ckopoctu ais
nporiecca, 3aJaHHOTO (OPMYIIOH U TpapUKOM.

Bujabl yueOHOM AesITeJIbHOCTH

O3HakOMJIEHHE C TIOHSATHUEM YHCJIOBOM IOCIEOBATEIBHOCTH, CIOCOOAMM €€ 3a/laHus,
BBIUUCIICHUSIMU €€ WIeHOB. O3Hakomienue ¢ noHamuem npeoeia nociedogamenvhocmu. O3HaAKOMIIEHUE
C BBIYHCIICHHUEM CyMMbl O€CKOHEYHOT'O YHMCIIOBOTO Psiia Ha IPUMEPE BBHIYMCIEHUS CYMMbl O€CKOHEYHO
yOBIBaroleil reomeTpuueckoil mporpeccuu. Pemenue 3amau Ha TnpUMeHEHHE (QOPMYIBI  CyMMBI
0eCKOHEYHO yObIBaIOLIE reOMETPUUECKON TPOrPECCHH.

O3HakoMJIEHHE C TOHATHEM MpOu3BOAHONW. M3yueHue u opMynaupoBaHHE €€ MEXaHUYECKOTO U
re€OMETPUYECKOTO CMBICIIA, U3YUYE€HUE aJlTOPUTMa BBIYHUCICHHS MPOU3BOJHON HA NMpHUMEpE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTHU M YIJIoBOro kodd¢uienrta kacatenpHoi. CocTaBieHue ypaBHEHHs KacaTelbHON
B o0meMm Bujae. YcBoeHue mnpaBwi AuddepeHInpoBaHus, TaOJUIBI TPOU3BOJHBIX SJIEMEHTAPHBIX
byHkuui, npuMeHeHue 1A auddepeHIrpoBanus (QYHKIMHA, COCTABIEHUS YpPaBHEHMs KacaTeNbHOM.
N3ydyeHue teopeM O CBSI3M CBOWCTB (YHKIMHM M HPOU3BOJHOW, (popmynupoBka ux. IlpoBeaenue c
MIOMOIIBIO TTPOU3BOAHOM MccinenoBaHus (GYHKIMHU, 3aaHHOM (GopMyIoil. YCTaHOBJIEHUE CBSI3U CBOWCTB
(YHKIIUU ¥ IPOU3BOIHOM 1O MX rpaduKam.

[IpuMeHeHre TPOM3BOIHON JAJIS pEIleHUs 3a/ay Ha HaXOXJIEeHHEe HAuOOJIBIIEro, HaUMEHBILIEro
3HAYEHHS M Ha HAXO0XJIEHHE IKCTpEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

[lepBoobOpaznas u unterpan. [IpumeHeHre onpeeeHHOro HHTerpaia A HaXO0XACHUS IIoUaan
KpuBoJMHeHHOU Tpanenun. Popmyna Hetorona-Jleiionuna. [Ipumepsl npumMeHeHus: HHTErpana B pusnke
Y TEOMETPUHU.

Buabl yueOHoil 1eATEIbHOCTH
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O3HakoMJICHHE C TIOHATHEM HHTErpaja M IepBOooOpa3Hoi. 3yueHue mnpaBmiia BBIYHCICHUS
nepBooOpazHoii u Teopembl HproToHa- JleiiOnuia. Pemenune 3amad Ha CBsI3b MEPBOOOpA3HOM U €€
MIPOU3BOIHOM, BBIYMCIICHUE TIEPBOOOPA3HOM 1S JaHHOU (YHKIINH.

Pemenue 3a1a4y Ha MpUMEHEHUE UHTETPaa Ui BHIYUCICHUS (U3NYECKUX BETUYHH U TUIOIIA IeH.

Pasznea 4 TEOMETPUSA

Tema 4.1 KoopanHaTbl 1 BEKTOPBI.

[IpsimoyronbHast (JlekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. PopMyiia pacCTOSHUS MEXAY
IBYMSI TOUKaMH. Y paBHEHHS cHepbl, n10CKOCMU U NPAMOLUL.

Bektopel. Moaynb BekTopa. PaBeHcTBO BekTOpOB. CliokeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PaznojkeHne BeKTOpa Mo HanpaBiICHUSAM. YTOI MeXAy IByMs BekTopaMu. IIpoekius BekTopa Ha
ock. Koopaunars! Bekropa. CkasipHOE IPOU3BEIEHUE BEKTOPOB. Mcrnonp30BaHne KOOPAUHAT U BEKTOPOB
IIPYU pELIEHUH MAaTEMaTUYECKUX U NMPUKIAJHbIX 3aady.

Buabl yueOHOM AesITeJIbHOCTH

O3HaKOMJIEHHE C MIOHATHEM BEKTOpa. V3yueHue qekapToBoil CUCTEMbI KOOPJAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE IO 3alaHHBIM KOOpAMHATaM TOYEK U IJIOCKOCTEM, HaX0XKACHUE KOOPAUHAT TOYEK.

HaxoxzaeHue ypaBHEHMH OKpYKHOCTH, c(hephl, IJIOCKOCTU. BblunciaeHHe pacCTOSHUN MEXAy
TOYKaMH. [3ydeHue CBOWCTB BEKTOPHBIX BEJIMYMH, INPABUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABUJI HAXOXKIEHHUS KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, MpaBUI JCHCTBUI ¢
BEKTOPAaMH, 3aJaHHBIMH KOOpAUHATAMHM.

[IpuMeHeHHne Teopuu IIpU PELICHMM 3a1ad Ha JCHCTBUA C BeKTOopamu. V3ydeHue CKaJsIpHOIO
IIPOU3BE/ICHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS NPSIMOM U INIOCKOCTU

[IpumeHneHue Teopuu IpU PELICHUM 33]a4 Ha JEHCTBUS C BEKTOpaMH, Ha KOOPAWHATHBIA METOJ,
IIPUMEHEHHUE BEKTOPOB Ul BBIYUCIICHUS BEJIIMYUH YIJIOB U PACCTOSHUM.

O3HaKOMJIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IJIOCKOCTEN € UCIIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnonoxkeHue ABYyX MpsIMbIX B IpocTpaHcTBe. [lapaimienbHOCTh IPSMOM U TIIOCKOCTH.
[TapannensHOCTh MIockocTel. [lepneHIUKyIIpHOCT NPSMOM U MIIOCKOCTH.

[leprienMKymAp ¥ HAKJIOHHASL. YTOJI MEXKITY MPSIMOM U IJIOCKOCTBIO. JIBYTpaHHBIN YTOJL.

Yron wMexnay minockocTsamu. IlepneHauKynaspHOCTh ABYX IUIOCKocTed. ['eomerpuueckue
peoOpa3oBaHus MPOCTPAHCTBA: MNAPAJUICIbHBIM MEPEHOC, CHUMMETPHUS OTHOCUTENIBHO IUIOCKOCTH.
[TapannensHoe IIPOEKTHPOBAHNUE. [Tnomans OpPTOrOHAJILHON MIPOCKIUHU. N300paxkenue
IIPOCTPAHCTBEHHBIX (UTYD.

Buabl yueOHOM AeSITeIbHOCTH

@opMyIHMpOBKa U NPUBEJICHUE J0KA3aTEJIbCTB IIPU3HAKOB B3aMMHOIO PACIOJIOKEHUS NPSMBIX H
iockocTeil. PacrosHaBanue Ha 4eprekax M MOJAENAX Pa3IMUHBIX CIy4aeB B3aHMMHOIO PAaCIOJIOKEHUS
NPSAMBIX M IJIOCKOCTEM, apryMEHTUPOBAHME CBOUX CYXIE€HHH. POpMYyJIHpOBAaHHE OIPEICIICHH,
IIPU3HAKOB M CBOMCTB MApPAJUIENbHBIX U NEPHEHANKYJIAPHBIX IJIOCKOCTEH, NBYTPaHHBIX M JIMHEHWHBIX
YIJIOB. BBINOIHEHNE OCTPOEHUS YITIOB MEXAY NMPAMBIMH, IPSIMOU U INIOCKOCTBIO, MEXAY INIOCKOCTIMHA
II0 ONMCAaHUIO U PACIIO3HABaHMWE UX Ha MoJAeiax. [IpuMeHeHHe NMPU3HAKOB U CBOMCTB PAaCIOJIOKEHHUS
NpsIMBIX U TUIOCKOCTEW MpU pemeHuH 3anad. M3o0paxeHne Ha pUCYHKaX M KOHCTPYHMpPOBAaHUE Ha
MOJIENAX MEPHNEHAMKYIIPOB U HAKIOHHBIX K IJIOCKOCTH, HPAMBIX, MapajlIeNIbHbIX IJIOCKOCTEH, YIJIOB
MEXy NPSMOI U MIIOCKOCTHI0 U 000CHOBAHKE TTOCTPOEHUSI.

Pemenue 3aa4 Ha BBIUMCIIEHHE T€OMETPUUECKUX BEMNYMH. OTNMCHIBAHUE PACCTOSHUS OT TOUKH J10
IIJIOCKOCTH, OT IPSIMOM J10 TNIOCKOCTH, MEXKY INTIOCKOCTSIMHU, MEXY CKPEIINBAOIIUMU IPSIMBIMH, MEXY
MIPOU3BOJILHBIMU (DUTypaMH B IPOCTPAHCTBE.

®opMyIMpoBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpPEMbI CYIIECTBOBAHUSA,
cBoiicTBa). M300pakeHne Ha dYepTerkax M MOJENAX PACCTOSAHUS U OOOCHOBAHUE CBOUX CYKICHMH.
Omnpenenenve W BBIYUCIEHHWE pACCTOSIHMM B mpocTpaHcTBe. [Ipumenenue ¢opMmyn u  Teopem
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MJIAHUMETPUH JJI perieHus 3a1ad. O3HaKOMIICHHE C MOHATHEM MapajuIeIbHOTO MPOEKTUPOBAHUS U €0
cBoiicTBaMu. POPMYIUPOBAHUE TEOPEMBI O TUIOLIAAN OPTOTOHAIBHOM MPOEKIIMY MHOTOYT OJIbHUKA.

[Ipumenenue teopuu ajisi 00OCHOBAHUS MOCTPOCHUM U BBIYUCICHUN. APryMEHTUPOBAHHE CBOMX
CYXJCHHI 0 B3aHMHOM PaCIOJI0KEHUU MPOCTPAHCTBEHHBIX QUTYD.

Tema 4.3 MHOrorpaHHMKHU M KPYIJible TeJa

Bepmmmnbl, pebpa, rpanu MHOrorpaHHuka. PasBeprka. MHororpanseie yriibl. Belmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HaxnoHHas npusma. IlpaBuwibHas mnpusma.
[Mapannenenunen. Ky6. Ilupamupa. IlpaBwibHas mnupamuga. YcedeHHas mupamMuga. Terpasgap.
CummMeTpun B KyOe, B apajiienenuese, B mpu3mMe u nupamuae. Ceuenus Kyda, Ipu3Mbl U THPAMUJIBL.

[IpencraBienre O MNpaBUIIBLHBIX MHOTOIPAHHUKAx (TeTpadape, KybOe, OKTadqpe, IOJeKa’aApe Hu
HKOCAdIpe).

Hunuaap u koHyc. YceueHHbl koHyc. OcHOBaHME, BbICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrolas,
pasBeptka. OceBble CeueHHUs W CEYECHHMA, MapajuienabHble ocHOBaHuio. lllap m cdepa, ux ceueHwus.
KacarenbHast mimockocTs k cdepe.

O6beMm u ero wm3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
MPSIMOYTOJIBHOTO TapajuleNienunena, npusMbl, IMHApa. PopmMynsl o0beMa NUPAMUIBI U KOHYCA.
®opMmyIIbl IUIOLIAIM TOBEPXHOCTEN IMIMHAPA U KOHYyca. PopMyIibl o0beMa 11apa U oAy cepsl.

[Tono6ue Ten. OTHOLIEHUS TUIOIIAAEH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.

Buabl yueOHOM AeITeJIbHOCTH

Onucanue ¥ XapakTEPUCTHKA PA3JIMYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEYUCICHUE UX JIEMEHTOB U
cBoricTB. M300paskeHre MHOTOTPAaHHUKOB M BBHIMOJIHEHHE MOCTPOCHHS Ha W300PKEHHSX M MOZIEISIX
MHOTOTPaHHUKOB. BbruncieHne TMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTypaIuUsX,
apryMEHTUPOBAHUE CBOMX CYXIEHMH. XapakTepucTUKa U U300paKeHHWE CEUEHUs, pa3eepmKu
MHO202paHHUKO8, BBIUUCIICHHME IUIONIaed moBepxHocTeil. [locTpoeHue mpocteimux cedeHuil Kyoda,
npu3Mbl, upamubl. [Ipumenenue GakToB ¥ CBEACHUHN U3 TIIIAHUMETPHH.

O3HakOMJICHHE C BUJAMU CUMMETPHI B IPOCTPaHCTBE, (OPMYIUPOBAHUE OMPEICICHUN U CBONCTB.
XapakTepucTuka CHMMETPHUH TEJ BPaAIEHUsI © MHOTOTPaHHUKOB. [IpuMeHeHne CBOMCTB CUMMETPUH TIPH
peumiennn 3anad. Mcmonb3oBaHWe MNPUOOPETEHHBIX 3HAHUW [JIA HWCCIENOBAaHUS M MOJCIUPOBAHMUS
HECJIOKHBIX 3aja4. 1300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHHWE PUCYHKOB IO YCIOBUSM
3azay.

O3HakOMJIEHHE C BHJaMH TeJl BpalleHus, (OpMYIHpPOBaHHE HX OIpPEAEICHU U CBOMCTB.
dopMyIHpOBaHUE TEOPEM O CEUYEHHMH Iapa IUIOCKOCThI0 W IIJIOCKOCTH, KacaTelbHON K cdepe.
XapakTepucTUKa U N300pakeHUe TeJl BpallleHUs], UX Pa3BEPTKH, ceueHus. Perenue 3a1ay Ha MOCTpOEHHUE
CEYEHMI, BBIUUCIIEHUE JITUH, PACCTOSHUM, YIIIOB, miomanen. [IpoBenenne qoka3aTelbHbIX PACCYXIACHUN
mpu pemeHur 3anad. [IpuMeHeHne CBOWCTB CHUMMETPUM TIPU PEUICHWW 3a]ad Ha Teja BpaIlleHUs,
KoMOMHaIuo Tel. M300paskeHrne OCHOBHBIX KPYTIIBIX TEN U BHITIOJHEHHE PUCYHKA MO YCIOBHUIO 3a/Ia4H.

O3HakOMJIEHHE C MOHATHSAMU IUIOIIAIU U 00beMa, akcCHOMaMu U CBoicTBamu. PemieHue 3amau Ha
BBIUHCIICHHE TUIOIMIAJeH TUIOCKUX (UTYp C TPUMEHEHHEM COOTBETCTBYIOIIUX (opMyln U (akToB U3
IaHUMeTpun. M3ydenne teopeM 0 BBIYMCICHUM O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pPELICHHE 3a7ay Ha
npuMeHeHne (opMyn BbUKCICHHS 00beMoB. l3ydenue ¢opMyn [Uis BBIYHMCICHHUS IUIOMIAACH
MTOBEPXHOCTE MHOTOIPAaHHUKOB U Ted BpamleHus. O3HaKOMJIEHHE C METOJOM BBIYMCIIEHUS IJIOLIAAN
MOBEpXHOCTHU cdepbl. Pemenne 3a1ad Ha BRIYUCIICHUE TUIOIIA/IeH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ.

Paznea 5 KOMBUHATOPUKA, CTATUCTHKA Y TEOPUA BEPOSITHOCTEM

Tema 5.1 DiieMeHTbI KOMOMHATOPUKH

OcHOBHbIE TOHATHS KOMOMHATOPUKHU. 3aJaud Ha IOJCYET YHWCiIa pa3MEUIeHHH, MepecTaHOBOK,
coderanuil. Pemenue 3anau Ha nepebop BapuantoB. Popmyna 6mHoma HeloToHa.

CaoiicTBa OMHOMUHANIBHBIX KO3 duimenToB. Tpeyronbauk Ilackans.

Buabl yueOHoil 1eATEIbHOCTH
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N3ydenne mpaBuiia KOMOMHATOPHUKY M MPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 3a]1a4.

Penrenne KOMOMHATOPHBIX 3a/1a4 METOIOM Irepebopa H Mo MPaBHITy YMHOKEHHSL.

O3HaKOMJICHHE C TIOHATHUSMU KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETAHHUSIMHU, MTePECTaHOBKAMU 1
dbopmynamu i uX BeraucieHus. OObsCHEHHE U TIPUMEHEHUE (GOPMYIT JUISl BBIYUCIICHUS Pa3MEIICHHH,
MEePEeCTaHOBOK W COYETAaHWUN mpu pemeHnn 3amad. O3HakomiieHHMe ¢ OmHOMOM HbloTOHA W
TpeyroibHUKOM [lackans. PerieHue mnpakTWdecKux 3agad C HCIOJB30BAHMEM IIOHSITUH W TPAaBHI
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTBHI TeOpPHHU BEPOATHOCTEH N MATEMATHYECKO CTATUCTUKH

CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXKeHue BepositHocTed. Ilonatue o
HE3aBUCHUMOCTH cOOBITHH. /lCKpeTHas ciTydaiiHasi BETMYMHA, 3aKOH €€ paclpeieIeHusl.

UucoBble XapaKTepUCTUKU JHUCKPETHOM ClydaitHOW BenuuyuHbl. [loHATHE O 3aKkoHE OOIBIIHMX
quced.

[IpencraBienue AaHHBIX (TaOJIULBI, AUATPAMMBI, TpaduKH), TeHepaabHasi COBOKYITHOCTH, BEIOOpKA,
cpeanee apupmernyeckoe, meauana. IloHsaTHE 0 3a1auaX MaTeMAaTUYECKON CTaTHCTUKY.

Buabl yueOHo# 1eATeJIbHOCTH

N3ydyeHne Ki1acCMUECKOIro ONpesesieHUsl BEPOSATHOCTHU, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMeE
BeposITHOCTEN. PaccMoTpeHne mpuMepoB BBIUMCIEHUSI BEpOsITHOCTEH. PelieHue 3amay Ha BhIUKCIEHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHUE C NIPEICTABICHUEM YUCIIOBBIX JaHHBIX U UX XapaKTEPUCTUKAMHU.

Pemenne npakTudyeckux 3agad Ha 00pabOTKyY YMCIOBBIX JaHHBIX, BBIYMCICHUE UX XaPAKTEPUCTHUK.

3 YCJIOBHUS PEAJIMBAIIMYA YYEBHOM JUCIUITIJIAHBI

3.1 MaTepuaabHO-TeXHHYECKOE ODecreyeHne

Jlnst peanu3anul IporpaMMbl y4eOHOUM JUCHUIUIMHBI TPEAYCMOTPEHBI CICAYIONINE CICIUAIbHBIC
MIOMCIIICHUA U OCHAILICHUC:

Tun n HamMeHOBaHME

OcHalleHue cnenuaJbLHOro MoMeIeHus
CHENHAJLHOI0 NOMEIEeHUS

KaOMHET MaTeMaTU4eCKHUX JUCIUITINH MyJII)TI/IMe[[I/If/'IHI)IC cpeacTBa XpaHCHUA, nepeaayun u
MMpCaACTaBJICHHUA I/IH(1)OpMaI_[I/II/I. Y‘Ie6HO'MeTO,Z[I/I‘lCCKaH
JOKYMCHTAUA, JUIAKTHYCCKUC CPCACTBA.

3.2 YueOHo-MeTOoANYeCKOE H HH(POPMALHOHHOE 00ecnieyeHHe Peain3aliu MPOorpaMMbl

OcCHOBHbBIE HICTOYHHUKH:

1. AwurtpomoBa, H. B. Anrebpa u Havama MaTeMaTH4YecKoro aHanu3a. KOHCHIEKT JeKiui
[3J‘ICKTpOHHHI/I pecype] : yqe6Hoe noco6ue / H. B. Autpomnosa ; MI'TY. - Marautoropck : MI'TY, 2017.

66c¢. TalmI., rpad. — Pexxum JIOCTYyTIA:

https /Imagtu. mformsystema ru/uploader/flIeUpIoad’>name S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true. — MakpooOBEKT.

2. baimmakoB, M. . Martemartuka [ DneKkTpoHHBIN pecypc] : yuebHuk / bammakos M.1. — Mocksa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocryna:
https://book.ru/book/929528

JlonoJiHuTeIbHbIE HCTOYHUKH:

1. Imunr, P. A. Anrebpa. 3agaqHuK-IPAaKTUKYM [DJIEKTPOHHBIA pecypc]: YdeObHoe mocobdue /
P. A. Imuar. — Cankr-Ilerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum pocryna:
https://new.znanium.com/read?id=302340 — 3ari1. ¢ skpaHa.

2. A63anoBa, H. M. Maremaruka: anreOpa u Hadajia aHaiau3a, reoMeTpusi [ DIeKTpoHHBIN pecypc] :
npaktukym [mist CIIO] / H. M. A63amosa, 0. H. Camuukona, }0.®. CusunpkaeBa ; MITY. -
Maruautoropck : MITY, 2017. - 1 osmektpon. onrt. mguck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true. — MakpooOBEKT.

14


https://book.ru/book/929528

3. Slumenes, JI. T. MaTematuka B mpuMepax U 3agadax JJis moaArotoBkd Kk EI'D u mocTyrmuieHuio B
BVY3 [DOnektponnsriii pecype]: yu. moc. / JI.T. Aumenes, 2-e uza., non. — MockBa: By3oBckuii yueOHUK,
HUILL UHOPA-M, 2016. — 336 c. — Pexxum nocryna: https://new.znanium.com/read?id=32448 — 3ari. ¢
JKpaHa.

IIporpammuoe obecnneuenne u Uurepuer-pecypcesni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JUIEH3UHN
MS Windows 7 (mommwucka | [I-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 OeccpouHo
Kaspersky Endpoint Security ms | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CtaHIapTHBII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0ecCpovHO

HNuTepHeT-pecypcsl

1. ®enepanbHbIi 1IEHTP UH(GOPMAITMOHHO-00pa3oBaTesbHBIX pecypcoB — OIMOP [DnekTpoHHbIi
pecypc]. — Pexxum poctyna: www.fcior.edu.ru, cBo60ogHbIN. — 3ari. ¢ skpaHa. S3. pyc.

2. Enunas xoyuekuusi nupoBeIX 00pa30BaTEbHBIX PECYpcoB [DIEKTPOHHBIN pecypc]. — Pexum
nocryma: www.school-collection.edu.ru, cBoboaubIi. — 3ari. ¢ skpana. S3. pyc.

3. UHTYUT — HalMOHAIBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTPOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cBOOOIHBIH. — 3ari. ¢ 3kpana. 5I3. pyc.

4. MEGABOOK: ynusepcanbHas >HIuKIoneaust Kupumia u Medoaus. [DnekTpoHHbI pecypc]. —
Pexxum noctyna: https://megabook.ru/, ceoboanbIif. — 3ari. ¢ skpaHa. S3. pyc.

5. ®@enepanbHblil 00pa3oBaTenbHbId mopTan «MHpOpMaMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTUN
B 0oOpa3oBaHumM». [DnekTpoHHBIH pecypc]. — Pexum nmoctyna: http://window.edu.ru/resource/832/7832,
CcBOOOIHBIN. — 3ard1. ¢ akpana. 3. pyc.

6. ITopran uudpoBoro obpazoBanus. [DneKTpoHHBIH pecypc]. — Pexxum mpocryma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariI. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO gocTyna K oOpa3zoBaTenbHbIM pecypcaM Poccuiickoit @enepanuu [DneKTpoHHbIH
pecypce]. — Pexxum noctymna: http://window.edu.ru/, ceo0oansiii. — 3ari. ¢ skpana. f3. pyc.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHON JUCIATLIIAHBI

KOHTpOJ'IB N OLCHKA PE3YyJIbTAaTOB OCBOCHHUA AWCHUILIMHBI OCYIICCTBIISACTCA IMPCIIOJaBaTCIEM B
IMPpOHECCE TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

4.1 Texymmii KOHTPOJIb

No KoHTtponupyemsie paziensl Kontponupyemslie HanmenoBanue
- (Tembl) yueOHOM TUCIUIUINHBI pe3yabTaThl OIIEHOYHOI'O CPEICTBA
1 BBenenue Tecm
2 JIP4, JIP9, MPI, MP3,
MP4, MP9, IIP1, ITP2,
Pazgean 1 Anreopa 11P3, I1P4, I1Ps, IIPS, Tecm
ITP10, TTP12
3 Tema 1.1. Pa3zButne noHsATHS O JIP4, JIP9, MP1, MP3, | llpaxmuueckas paboma
— MPY, IIP1, IIP2, IIP3, | (npaxkmuueckoe 3a0aHue)
1rr4, IIP8 Tecm
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4 T 12 ® o JIP4, MP1, MP3, MP4, | Ilpaxmuueckas paboma
cMa 1.2 SDYHKIWH 1 TPAYHUKH MP9, ITP1, ITP2, ITP5, | (npaxmumeckoe 3a0atie)
1IPS, ITP10, IIP12
5 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
Tema 1.3 KopHu, crenenu u IIP2, ITP3, ITP4, ITPS, (mpasamieckoe sadare)
sorapuhMbl 1IrPi10 Jhuxmanm
KormpomvHas paboma
6 Pa3zagen 2 OcHoBBI JIPY9, MP1, MP3, MP9, | Konmponwnas paboma
TPUTOHOMETPHUH I1P3, ITP4, IIPS, ITP10
7 Tewma 2.1 OcHOBHBIE TOHSTHS JIP9, MP1, MP3, MPY, | [lpaxmuueckas paboma
tpuronomerpun. Ilpeopasosanust | 1IP3, IIP4, IIP8, ITP10 | (npaxmureckoe sadanue)
TPUTOHOMETPUYECKUX BHIPAKEHHUM Hurmarim
Tecm
8 | Tema 2.2 TpuronomerpudecKue JIP9, MP1, MP3,MP9, | [Ipaxmumeckas paboma
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, ITP10 (npaxmureckoe 3a0anue)
9 JIP1, JIPY, JIP13, MP1,
Pasnen 3 Hawaua MP3, MP5, MP9, ITP1, | Tecm
MAaTEMATHYIECCKOIo aHaJInu3a HPZ, HP5, HPS’ HP10,
1IP11, IIPI12
10 JIP1, JIPY, JIP13, MP1, | [Ilpaxmuueckas paboma
Tema 3.1 Ilpoussonnas KU ’ ’ ’ ’
P byn MP3, MP5, MPY, ITP1, | (npaxmuueckoe 3adarue)
11 CC TIPHMEHCHHIE IIP2, I1P5, ITP8, IIP10, | Koumporsnas patoma
1IP11, 1IPI12
11 | Tema 3.2. MUnTETpan u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
pUMEHEHHE MP5, MP9, I1P5, IIPS, | (npaxmuueckoe 3a0arue)
1pP10 KonmponvHas paboma
12 JIP1,JIPY, JIP13, MP1,
Pa3nen 4 'eomeTpusn MP3, MP4, MPY, TIP2, | Tecm
mps3, 11pe, I1P8, 11PY,
1IP10
13 Tema 4.1 KoopauHATBI ¥ BEKTOPBI P9, MPI, MP3, MPS9, | lpacmueccas paboma
' P P 11P6, IIPS, ITP10 (npaxmuueckoe 3aoarue)
14 | Tema 4.2 [Ipsmeie u iockoctu B | JIP1, JIP9, MP1, MP3, | [Ipakmuueckas paboma
IPOCTPAHCTBE MP4, MP9Y, ITP2, IIP3, | (npaxmumeckoe 3adarue)
11P6, ITPY, I1P10 Konmponvhas paboma
15 | Tema 4.3 MHOTOTpaHHUKH U JIP1, JIPY, JIP13, MP1, | [Ipaxmuueckas paboma
KpYTJIBIE Tea MP3, MP4, MP9, IIP1, | (npaxmumeckoe 3adarue)
IIP 3, ITP6, ITP8, I1P10 | Koumpomhas paboma
16 | Pa3zaen 5 KomOunaropuka, JIP4, JIP9, MP1, MP3, | Tecm
CTAaTHCTHKA U TEOPUSs MP9, ITP1, ITP7, ITPS,
. 1IPI13
BepOsSITHOCTEH
17 | Tema 5.1 DnemeHTHI JIP4,J]IP9, MP1, MP3, Tpaxmuueckas paboma
KOMOHWHATOPHKH MPY, ITP1, I1P7, ITP8 (npaxmueckoe 3a0arie)
18 | Tema 5.2 DnemeHTHI TEOpHUA JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSITHOCTEN U MATEMATHYECKOU MP9, ITP1, IIP7, ITP8, | (npaxmurieckoe sadariue)

CTaTUCTHUKHU

1IP13
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4.2 Tlpome:xxyTOUHASI ATTECTALUA

[IpomexyTouHas arrectanusi OOY4YaAIOUIUXCS OCYIIECTBISETCS IO

AUCHUIUIMHBI U TTIO3BOJIACT OIIPCACTINTD KAaYCCTBO U YPOBCHBL €€ OCBOCHHA.

3aBEpUICHUH H3y4YCHUS

dopMa MPOMEKYTOYHON aTTeCTaluu Mo AucuuiuimHe «MartemaTuka» - JudQepeHInpOBaHHbINA

3auyeT B 1 cemecTpe U KOMILJIEKCHBIN 3K3aMEH BO 2 CEMECTPE.

No Konmponwvnwie eonpocwt oughgpepenyuposannozo Tema
3auema/OudaKmuyecKue eOuHUYbl
1 | ®@ynkuus. CeolicTBa pyHKIMH: 007acTh onpenenenus, Hyau Gyakmun, | Tema 1.2 OyHxun u
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YeTHOCThb-HEYETHOCTh, MOHOTOHHOCTD, | TpauKu
9KCTPEMYMBI, 00J1aCTh 3HAUECHUH.
2 | OnpeneneHus CTEIIEHU YKCIa C pa3IMYHbIMU MoKa3arensiMu. CBoiicTBa
CTCHCHEH. Tema 1.3 Kopaw,
3 | Onpenenenue norapupma unciaa. OCHOBHOE JorapupmMuueckoe CTENCHHU | JIOrapu(MbI
TOXAecTBO. TeopeMsl o norapupmax. opmyna nmepexosa OT OAHOTO
OCHOBaHUS K IPYTOMY.
4 | OnpenencHust TPUTOHOMETPHYCCKHUX ()YHKITHIA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA. MOHSTHS
6 | ®opMyIbI CIOKESHHUS. TPUTOHOMETPHH.
7 | ®opmynbl IpUBEICHUS. [Ipeobpa3zoBanus
8 | ®opmybl mpeobpa3oBaHus CyMMBI M Pa3HOCTH TPUTOHOMETPHYECKHUX TPUTOHOMETPHYCCKUX
(GyHKIMI B IPOU3BEJCHHE. BBIPAKEHUN
9 | Onpenenenusi OOPaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
10 | ®opmynbl KOpHEH MPOCTEUITUX TPUTOHOMETPUUECKUX YPABHEHHIA. Tema 2.2
TpuronomeTpuyeckue
YpaBHEHHUS U
HEpaBEHCTBA
Ne Tunossble 3a1aHuA I DK3aMeHA Tema
Oo0s13aTesIbHAS YACTh
1 Pemnre nokasarenbHOe ypaBHEHUE: Tema 1.3 Kopuu, crenenu u
49**1 =7 norapuMmal
2 Pemurte norapudpmMuyueckoe HepaBEHCTBO: Tema 1.3 Kopnu, crenenu u
log%(Zx -7)>-1. norapumbl
3 VYnpocrture: Tema 2.1 OcHOBHBIE TTOHATHUS
cos 2a + tg a sin 2a. TPUTOHOMETPHUU.
[TpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKECHUN
4 Pemnte TpUroHOMETPUUECKOE YPABHEHHE: Tema 2.2 TpuroHomeTpudeckue
yYpaBHEHUS U HEPABEHCTBA
sin2x = >
5 HaiiTn 3HaueHne mpou3BOIHOM B TOUKE X! Tema 3.1 ITponsBoanHas
Flx) = 2x33x_41xz; xo = 1. (GYHKIIUY U ee TPUMEHEHNE
6 HaiiuTe HauMeHbIIee 3HadeHne GyHKIuu y = x> — x2 — Tema 3.1 IlpoussoaHas
8x + 4 ma orpeske [1;7]. (GYHKIIUU ¥ ee IPUMCHEHUE
7 Haiigure mpoMexyTku Bo3pacTaHUsl QYHKIIMH: Tema 3.1 IIpousBogHas
4 (GyHKLINU U ee TPUMEHEHUE
y = Ex — 2x
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8 Beruucnure HeonpeaeneHHbId HHTErpalt: Tema 3.2 aTerpan u ero

J‘ <% oS + 2 — \/}) do IIPUMEHEHNE.

9 K miockoctu npoBenena HakinoHHass MA U nneprieHIuKyssp Tema 4.2 [TpsimMble U IIIOCKOCTH
MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IJIOCKOCTBIO B IIPOCTPAHCTBE
cocrasnser 30°. Haitaue nyivHbl HAKJIOHHOW U €€ MPOSKIUH.

10 Haiitu ckansipHO€ IIpoU3BEEHUE BEKTOPOB: Tema 4.1 Koopaunatsl 1

a=(2; 3 —-4); b=(1; -2; 1). BEKTOPBI.
JlonoJIHUTeIbHASL YaCTh
1 (T3 L (1) Tema 1.3 Kopuu, crenenu u
Pemmre nokazarenbHOE HEPABEHCTBO: (—) -2 < (—)
2 8 J0rapuQMbl
2 PelnyTe TPUrOHOMETPHYECKOE YpaBHEHHE: 3Sin®x — Tewma 2.2 Tpuronomerpuyeckue
7 sinx cos x + 2cos?x = 0. YpaBHEHUS U HEPABEHCTBA

3 Brruucnure miomaab KpUBOJIMHEUHOM Tpanenuu: Tema 3.2 uTerpan u ero

y=x3 y=0; x=3. IpUMEHEHUE.

4 B ocHOBaHMM NPAMON TPU3MBI JIEXKUT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKY U

cropoHamu 39 cm, 17 cM u 28 cM. BbicoTa npu3Mbl COCTaBIsSET KpYTJIbIE Tella
20 cm. HaiiguTe noiaHyro MoBEpXHOCTh U 00BEM MPU3MBI.
5 HaiiTu npon3BoaHyI0 CloXHONW QyHKIUU: Tema 3.1 [IpousBoaHas

y = ,/InsinZ. (GYHKIINU ¥ ee IPUMEHECHUE

Kpurtepuu oueHku ouggpepenyupogannozo 3auema u 3k3amena

—  «OTIn4YHO» - TEOPETHYECKOE COAEpKaHUE Kypca OCBOCHO IOJHOCTHIO, 0e3 MpoOesos,
yMeHUus cpOpMHUPOBAHBI, BCE NMPEAYCMOTPEHHbIE MPOrpaMMOi yuyeOHbIe 3a/laHHsl BBIIIOJIHEHBI, KAYeCTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopouo» - TEOPETHYECKOE COJEpXKaHME Kypca OCBOCHO IOJIHOCTbIO, 0€3 MpoOesoB,
HEKOTOpble YMEHMsS CQOPMHMPOBAaHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIE
3aJlaHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUN BBINOJIHEHBI C OIIMOKaMH.

—  «YIOBJIETBOPHUTEIBHO» - TEOPETHUYECKOE COAEpKAHME Kypca OCBOEHO YaCTHYHO, HO
npobenasl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMbIE YMEHHs paboThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBaHbBI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MPOrpaMMoil 00ydeHHUs
y4eOHBIX 33J]aHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/laHUH coJlepKaT OIIUOKH.

—  «HeynoBneTBopHUTENBbHO» - TEOPETUYECKOE COAEPKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHHUs He ¢(hOpMUPOBaHbI, BBINOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIEpKaT TPyObIe OIINOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bI OBYUYEHMUSA

1. AxTUBHBIE M MHTEPAKTUBHBIE METOJAbl HCIOJIb3YIOTCS IPU IPOBEIECHUU TEOPETHUECKUX M
IIPAKTUYECKUX 3aHATUN:

Pasgen/rema

HpI/IMeHSIeMBIG AKTUBHBIC U
HWHTCPAKTUBHBIC MCTObI

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkuu,
HUX CBOWCTBA U
rpaduKu

I'pynnoseie nuckyccuu

Ha nmepBoM 3Tame kaxxias rpymnna U3ydaeT u
XapaKTepu3yeT CBOMCTBA  3JIEMEHTapHBIX
byHKINH.

Ha Bropom »Tame - aHaiu3upys CBOMCTBa
(byHKUIUH, CTPOST UX TPadUKH.
Ha TPEThEM JTamne
npeoOpa3oBaHus TpaduKOB.

IIPpOU3BOJAT

Tema 1.3 Kophu,
CTCIICHH,
Jorapudmpl

AHanu3 KOHKPETHOM CUTyalluu

Ha nepBom 3Tane paccMaTpuBaroTCs CTENEHU
C palyvOHAJIbHBIM IIOKAa3aTCJICM, HaxXoAAT
HE/I0CTAaTKU NP PEIICHUN YpaBHEHUI.

Ha BrOopoM »3Tame - oOCyXIeHHE U IOHUCK
pelieHust MmpoOyieMbl, M Kak CIEACTBUE -
BBEJICHUE JIoTaprQMa gncia.

Pazgen 2 OcHoBBI
TPUTOHOMETPHH

AHanu3 KOHKPETHOW CUTyaluu

CUTYalUs-yIIpaKHEHNE Ha TeEMy
«TpuroHoMeTpus B OKpyKaroleM MUPEY.

Pa3nen 3 Hauana
MaTeMaTHYECKOrO
aHaau3a

I'pynnoBble TucKyccuu

OO6cyxnenue  mpoOjemMbl  HCCIEIOBAHUS
CBOMCTB (PyHKIIMM, B MHUKpOrpynmax u
npUBeeHHEe HX K OOIIeMy alrOpUTMY;
HaxoXKJIeHue Tuiomanei Guryp u oObeMOB
T€JI C MOMONIBIO ONPEIEIEHHOTO HHTErpaja

Paznen 4 'eomerpust

Tema 4.3
MHOrOorpaHHHKH U
KpYIJIBIE TEJIa

Jenosas urpa

Kaxnas rpynma mosydaeT CBOIO 3afady Ha
BBIYMCIICHHME  IIOBEPXHOCTH M 00BbeMa
MHOrorpaHHuka. ['pynma cocraBiseT miaH
peleHus W peuaer 3agady. 3aTeM Ipymmna
3alIMIAeT PEUIeHHE Yy JIOCKH, OTBEYaeT 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. Apudmerndeckue neHCTBUS HAl pallMOHAIBHBIMU U 2
PazButue nonsTus KOMIIJIEKCHBIMHU YHCIIaMHU.
0 ymucIe 2. ToxpaecTBeHHBIE TPEOOPA30BAHUS PALMOHAIBHBIX 2
BBIPAKCHUM.
3. Pemenne panoHaNbHBIX YpaBHEHUIN. 2
4. PemeHue cucreM pallMOHAJIbHBIX YPaBHEHUH 2
5. Penienune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanme ¢pynkiuid. CBOWCTBa IMHEHHOM, 2
QyHKINH U KBa/IpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEIHON
rpaduku byHKIHi.
7. TlocTpoeHue u yteHue rpaguKoB GyHKIMHA 2
Tema 1.3 8. Pemienue uppaiioHanbHbIX YpaBHEHUN 2
Kopnu, crenenn, | 9. IIpeoOpa3oBaHMs BEIPOKEHUH, COACPKAIINUX CTCIICHN U 2
sorapupMbl paguKabl.
10. Pemenue nokasaTenbHbIX ypaBHEHUI. 2
11. Pemmenue nokasaTenbHbIX HEPABEHCTB. 2
12. Pemienue nokasaTelibHbIX YpaBHEHUI U HEPAaBEHCTB. 2
13. Haxosxaenne 3Ha4eHuit Jorapudma mo npou3BoJIbHOMY 2
ocHoBaHu10. [lepexos 0T 0THOTO OCHOBaHUS K APYrOMY.
Brruuciienune u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue 1 HOTEHIIMPOBAHUE BBIPAKECHUH.
14. ITpuGimKeHHbIE BEIYUCICHHS U PELICHNE TIPUKIIATHBIX 2
3ajau.
15. Pemienue norapupmMuueckux ypaBHEHUH. 2
16. Pemienue norapuMudecKux HEPaBEHCTB. 2
17. Pemenue norapu(pMU4eCKUX YpaBHEHHI U HEPABEHCTB. 2
Pa3nes 2 OcCHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHbIil METO/1 U3MEPEHUS YIIIOB BpalllEHHs U CBS3b C 2
OcHOBHBIE rpaaycHoil mepoil. Haxoxnenue 3HaueHuin
HOHSATHUS TPUTOHOMETPUUYECKUX (YHKLUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHus TPUTOHOMETPUIECKUX BBIPAKCHUH. 2
[TpeoOpa3oBanus OCHOBHbIE TPUTOHOMETPUYECKUE TOXK/IECTBA.
rpuronomerpudeckux| 20. I[peoOpazoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHHI. 3
BBIPKECHUN DopMmyIIbl ciokeHusl, yaBoeHHs. PopMyIibl NPUBEIECHMSL.
21. IIpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKECHUH. 2
[IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMN
MIPOU3BEICHUE, TPe0Opa3oBaHNe POU3BEICHUS
TPUTOHOMETPHUYECKUX (PYHKIIUH B CyMMY.
22. Tloctpoenue rpauKOB TPUTOHOMETPHUUECKUX (DYHKIMIHA C 2
WCTI0JIH30BAHUEM T€OMETPUIECKHUX MPEOOPa3OBaAHHIA.
Tema 2.2 23. [IpocTedmmeTpuroHOMEeTpPUUECKUE YpaBHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
KHe ypaBHeHUsA U | 24. TpUroHoMeTpuuecKue ypaBHEHUsS] U METObl UX PEeIICHUsI. 2
HEpaBeHCTBa 25. TpuroHOMeTpHYECKIE YPAaBHEHHS. 2
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Pa3zgen 3 Hayana ma

TEMATUYCCKOI'0 aHAJIN3a

30

Tema 3.1 26. UncnoBas mOCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocleaoBarenbHocTu. [Ipenen
GyHKIIUY H ee MocIieIoBaTeIbHOCTH. HaxoxieHne npeaenoB QyHKITHIA.
PUMEHEHHUE. 27. HaxoxJieHre IPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. IlpaBuna u Qopmynsl auddepeHpoBanus, TadIUIA 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
29. BeruuciieHrne npou3BOIHBIX CIIOKHBIX (DYHKITUH. 2
30. IIpon3BoaHas: MeXaHUYECKUIl U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y paBHEHHE KaCATCIbHOM.
31. O6mas cxema ucciegoBaHus PYHKIUH. 2
32. UccnenoBanrie (YHKIUHA C TIOMOINBIO IMPOU3BOJHON H 2
MMOCTPOCHHE TPa(UKOB.
33. Haxoxnenue HamOOIBINEr0 M HAWMEHBIIETO0 3HAYEHUS U 2
SKCTpeMalIbHBIX 3HaueHu# (yHkimu. [IpukiagHeie 3axa4uu
Ha SKCTPEMYM.
Tema 3.2 34. Unrerpan U nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEHHBIX HWHTETpaioB TpPHU TOMOIIU CBOWCTB
IPUMCHCHUE. WHTETPAJIOB.
35. HTerpupoBaHre METOA0M 3aMEHBI IIEPEMECHHOM. 2
36. UnTerpupoBanue pa3amyHbIMU METOJIAMH. 2
37. Teopema Herorona-JleliOuuma. Breruucnenue 2
OTpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPaJIOB METOIOM 3aMEHBI 2
MEPEMEHHOM.
39. Beruuciienue ioniaied Guryp 1 00beMOB Tel. 2
40. dusnvecKue NPUIIOKEHUS HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bekropsl. [lelictBus ¢ BekTtopamu. JlekapToBa cucTema 2
Koopaunats! u KOOpPJMHAT B MPOCTPAHCTBE. PacCcTosTHIE MEX Ty TOUKAMHU.
BEKTOPBI. 42. JlekapToBa cucTeMa KOOPAMHAT Ha IJIOCKOCTU. Y paBHEHUS 2
IIPSIMOM, OKPYKHOCTH. PelreHne 3amad Ha pacroyioKeHUE
MPSMBIX Ha MIOCKOCTH.
Tema 4.2 43. PemeHue 3aa4 Ha MapajuieIbHOCTh MPSIMON U TIIOCKOCTH. 2
[Ipsmble 1 tutockocT| 44, Perrenne 3agady  Ha TEPHEHIUKYISPHOCTh TMPSIMOH U 2
B TIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHue 3aady  Ha TNpUMEHEHHE TeopeM o Tpéx 2
MEePIEeHIUKYNIIpax.
46. PerieHne 3a71a4 Ha MapauICILHOCTD TIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPaHHbIC YTJIbI. 2
Tema 4.3 48. Pemenne 3a7a4y Ha napauiesienuIe]] 1 Kyo 2
Mpuororpanauku | 49. Penienue 3aqa4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aad Ha BBIYUCIICHHE OOBEMOB U IMOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemrenue 3a1a49 Ha MPTAH/D. 2
53. Pemienue 3a7a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
55. Pemenue 3aau Ha KOMOMHAIIMY T€OMETPHUYECKHX Tell. 2
56. Pemenue 3aqau Ha KOMOMHAIIMY TEOMETPHUYECKHX TeEll. 2
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Pasznen 5. KomOuHaTOpuKa, CTATUCTHKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
DNeMEeHTbI U TIEPECTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeseneHue BEpOSTHOCTH, CBOHCTBA 2
DJIEMEHTHI TEOPUU BEPOATHOCTEM, TEOPEMA O CYMME BEPOATHOCTEM.
BEPOATHOCTEHN U Brruncienue BeposTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIGHBII MAPIIPYT

[punoxenue 3

Kontponupyemslie
KonTponbhas paszzesnbl (T?MBI) KonTponupyemsl OueHounbIe cpeicTBa
TOYKa yueOHoMI € pe3yJIbTaThl
JCIUTLIAHBI
Nel Paznen 1. JIP4, JIP9, MP1 KonTpouabHast 1. TeopeTnueckue
Aunredpa MP3, MP4, MP9, pa6ora BOIPOCHI
11P1, 11P2, I1P3, 2. Tunossle 3a1aHus
I1P4, I1P5, I1PS,
1IP10, I1P12
Ne2 Paznen 2. JIPY9, MP1, MP3, KonTpoabHas Tunossle 3aganus
OCHOBBI MP9, ITP3, ITP4, pab6ora «OCHOBBI
tpuronomerpun | IIP8, IIP10 TPUTOHOMETPU I
Ne3 Pazgen 3. JIP1, JIPY, JIPI3, Koutpoabnasn Tunossle 3agaHust
Hauvana MPI1, MP3, MPS5, pa6oTa no reme
matemarnueckor | MPY, IIPI, I1P2, «ITpousBoanas
0 aHaJIM3a 11Ps, ITP8, 11P10, (pysuxuum u ee
1IP11, IIPI2 NpUMeHeHHe»
KonTpoibnas Tunosble 3a7aHus
pabota no Teme
«HHTerpas u ero
NpUMEHEHHEe)
Ned Pa3zneua 4. JIP1, JIPY, JIP13, Konrposbnass |1. 3amaum c
T'eomerpus MPI, MP3, MP4, | paGora «IIpsimbie OCTPOEHHEM
MP9, 11P2, ITP3, U IIOCKOCTHU B yepTexa
11P6, ITP8, ITPY, npocrpaHcTBe» 2. PacuerHble 3amaun
11P10 KonTpoabsnas
pabota no Teme
«MHOrorpaHHuKu
U KPYTJIble TeJa»
Neb Paszgen 5. JIP4, JIP9, MPI, Kountpoabnasn Tect
Komo6unaropuka, | MP3, MPY, I1PI, padora
CTATHCTHKA H 11P7, ITPS, ITP13
Teopus
BEPOATHOCTEH
Ne6 Homyck k oprdoauo 1. IlpakTuueckue
9K3aMeHy/ paboThI
3a4eTy 2. Tector
3. KonTponbHbIe
paboThI
Ipomexyrou | uddepenunpoanx YcrHbiN 3a4eT TeopeTnueckue
Has BIi1 3a4eT BOITPOCHI 110
aTrecTamus COJIEpKaHUIO Kypca
IIpomexyTou 9K3aMeH JK3aMeHAMOHHBI | TUNIOBBIE 3aJaHUS
Has e
aTTecTanusa OMJIETHI
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Paszpen paboueii Kparkoe cozeprxanue n3MEHEHHS/OTIOHEHUS Hara, Ionmuce
n/n MpOTpaMMBbI Ne nmporokona | npexacenarens
3acenanus 1K MK
Pabouast mporpamma y4deOHOW aumcHUIIUHBI «MaTteMaTHkay
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
W3MCHECHUS:
1 3.2 B cBmBu ¢ oOHoBiaeHWeM IaTGopMbl  dnekTpoHHOH | 11.09.2019r.
YuebHo- OubmMoTeYHOM crcTeMbl “3HaHMyM” B TeKCT pasnena 3.2 Paboueit |[Iporoxos Ne 1 £
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYEHBI OOHOBJIEHHBIE pEXUMBI JIOCTYNa Ha 7)
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHne
peanuzanun
MPOTPaMMBbI
2 3 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTEpPHAILHO-TEXHUYECKOTO 00eCIIeUeHHUs 16.09.2020 r.
PEAJIN3ALIMU | 0. MatepuanbHO-TeXHHUECKOe obecredenne 4uTaTh B HOBOH |IIportokon Ne 1 -
VYEBHOI | peAaxuuu: 7)
JMCIATUTAHBI Kabuner MareMaTHueCKUX JUCIIATLINH
VYueOHast aynuTopusi Uil TPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHATHH, U TPYIIOBBIX W WHAWBUIYalIbHBIX KOHCYJIBTALUH, IS
TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaluu.
Pabouee MecTo mpemomaBaTens: IEPCOHATBHBIA KOMIIBIOTED,
paboune MecTa 0OyJaromuxcs, Jocka yaeOHas1, yueOHas MeOels;
Monenu reoMeTpHIECKHX TE;
[lepcoHambHBIE KOMIIBIOTEPHI
3 3 YCJIOBUA B cBs13u ¢ 00HOBJIEHHEM MaTEpPHAILHO-TEXHUUECKOTO 00ECIICUCHNUS 16.09.2020 r.
PEAJIN3ALIMU | 0. MatepuanbHO-TeXHUUECKOe obecmeyenne 4uTath B HOBOH |IIportokon Ne 1 -
VYEBHOI | PefaKuuu: 7)
MS Windows (monnucka Imagine Premium) morosop [I-1227 or
AUCIIATITAHBL 08.10.2018, CpO(K nenctsust: 1 1.%0.2021 ) p A
MS Office Nel35 ot 17.09.2007, cpok neiicTBus: OECCPOUHO
7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JecTBHsA: OecCpOdHO
4 3 YCJIIOBUA B c¢BsI3H ¢ 3aKII04EHHEM KOHTPAKTOB CO CTOPOHHUMH 16.09.2020 T.
PEAJIM3ALIMU | 97eKTpoHHbIMY Oubinorteunbivu cucremamu “BOOK.RU” [Iporokon Ne 1 -
VYEBHOM (Kontpakr Ne K-56-20 ot 25.08.2020 r. OO0 «KuoPyc Menuay, LA
JUCLIUITIAHBI 01.09.2020 r. mo 31.08.2021 r.), ObC 3HAHNYM (Kontpaxt Ne K-

60-20 ot 13.08.2020 r. OO0 «3HAHNYM», 01.09.2020 r. o
31.08.2021 r.) . MadopmanmonHoe obecrieueHne 00ydeHus
YHUTaTh B HOBOH PENaKINK:

OcHOBHBIC HCTOYHHMKH:

1. AatpormoBa, H. B. Anre6pa 1 Havaja MaTeMaTHYeCKOTO aHAIH3A.
Koncnekr nekuunii [ DnekTpoHHEIH pecypc] : yueOHOoe ocobue / H.
B. Antpomnosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 66c.:
Tabum., rpad. — Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. — MakpooOBEKT.

2. bammakos, M. 1. MaTtematuka [ DneKTpOHHBIH pecypc] :
yueOnuk / bammmakoB M.JM1. — Mocksa : KnoPyc, 2019. — 394 c.
— (CTI0). — ISBN 978-5-406-06554-9. — Pesxum pocryma:
https://book.ru/book/929528

JlonoTHATE TbHBIE HCTOYHUKH:

1. A63anoBa, H. M. Marematuka: anreOpa 1 Hayajia aHajIms3a,
reomeTpus [DnekTpoHHbIH pecype] : mpakTukyM [t CIIO] / H. M.
Ao63aiosa, 0. H. Caguukosa, 10.®. Cusunbkaesa ; MI'TY. -
Marnurtoropck : MI'TV, 2017. - 1 anektpon. onrt. auck (CD-
ROM). — Pexunm mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf
&show=dcatalogues/5/8808/S37.pdf&view=true. — MakpooGbeKT.
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2. HImuar, P. A. Anre6pa. 3ajauHUK-NPAKTUKYM [DJICKTPOHHBIH
pecypc]: Yuebnoe nocodbue / P. A. llImunr. — Cankr-IletepOypr:
CIIor'yY, 2016. — 4. 4. — 184 c. — Pexwum noctyna:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3KpaHa.

3. Slumenes, JI. T. MaremaTuka B IpuMepax 1 3agavdax s
noarotoBku K EI'D u mocrymienunto B BY3 [DnekrponHsIii pecypce]:
y4. ioc. / JL.T. Slamenes, 2-e u3n., nom. — MockBa: ByzoBckuit
yuebnuk, HUI] UHOPA-M, 2016. — 336 c. — Pexum goctyna:
https://new.znanium.com/read?id=32448 — 3aru. ¢ skpaHa.
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