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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI  YUYEBHOIi
TACIATLITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CIHEIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHUAIbHOCTH
CpeHero podeccCHOHaIBHOTO o0pa3oBaHus COIMATIbHO-9KOHOMUYECKOTO npoduist
npodeccnoHaIEHOTO o0Opa3oBaHwUs.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOunas aucuumiinHa «MaTemaTHKa» OTHOCUTCS K 0011e00pa3oBaTeIbHOMY IUKIY HPOrpaMMBI
MOATOTOBKU CHEIUAIKMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o0miero oopazoBanus «MaremaTuka u HTHGOPMATHKA.

YpoBeHb 0CBOCHHUS Y4€OHOH MUCHUIUTMHBEI B cooTBeTcTBUHM ¢ PI'OC cpennero obmiero odpa3zoBaHus
yriayOneHHbIH (TpopUIbHBIH).

PaGouass mporpamma ydeOHOW AMCHMILIMHBI «MaTeMaTHKa» HMEET MEXKIPEAMETHYIO CBS3b C
o01ieo0pa3oBaTelbHbIMU yueOHBIMU AucHUIIMHAMK «Dusukay, « HpopMaTHKay.

3HaHUS U YMEHUS, TIOJTY4YEeHHBIE OOYUYaIOMIMMUCS MIPH OCBOCHUH 00I1€00pa30BaTeNbHON YyIeOHOH
JTUCHUILTUHBL «MaTteMaTukay, yriayOusitoTCs U pacuIupsIOTCs B IPOIEcce H3yueHUs! yUeOHBIX AUCHIUTIINH
IPOTPaMMBbI MO OTOBKH CTELUAINCTOB CpeaHero 3BEHA €CTECTBEHHOHAYYHOTO u
001enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 Iliianupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

OcBoeHue cojepkaHus y4eOHOM IUCHUIUIMHBI «MareMmaTtuka» o0ecrneunBaeT JIOCTHXKEHUE
00yJaroIUMHUCS CIEIYIONINX Pe3yabTaToB:

JIMYHOCTHBIE Pe3yJibTaThl

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKku U OOIIECTBEHHOH NMPAaKTUKHU, OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYp, a TAKXKE Pa3IMuHbIX
(opM 00111eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAaMOOOpPa30BaHMIO, Ha

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

OCO3HAHHBIN BEIOOP Oyaytieit mpodeccun U BO3MOKHOCTEN peain3aliii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(HECCHOHATIBLHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B pELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1APCTBEHHBIX, OOIIEHAIMOHAIIbHBIX
npobiewm;

JIP13

MeTal’[pe}]MeTHLIe PE3YyJIbTATHI

YMEHHME CaMOCTOSITENIbHO ONpEAENATh ILEJINU JACATEIbHOCTH UM COCTaBIATh  IUIAHBI
JESTEIbBHOCTH; CaMOCTOSITEJIbHO OCYHIECTBIIATh, KOHTPOJUPOBATh M KOPPEKTHPOBATH
MP1 | nesATeNnbHOCTh; MCHOJIB30BaTh BCE BO3MOYXKHBIE PECYPCHI AJI JOCTHUXKEHHS IOCTaBICHHBIX
Hesnel W peanu3aliy IUIaHOB AESITeTbHOCTH; BHIOMPATh YCIEIIHbIE CTPATErUy B Pa3INYHbIX
CUTYalUsIX;

BJIQJICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM U IPOEKTHOU
NeSITebHOCTH, HaBBIKAMH  pa3peuleHus NpolsieM; CIOCOOHOCTh U TOTOBHOCTh K

MP3
CaMOCTOATEIIbHOMY TMOMCKY METOJIOB pEIICHHS MPAKTUYECKHX 3a7a4, MNPUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUSI;

Mpa | TOTOBHOCTb 1 CIIOCOOHOCTh K  CaMOCTOSITEIPHOW  HMH(OPMAIIMOHHO-TIO3HABATEIbHON

ACATCIIbHOCTH, BJIAACHHUC HABBIKAMH IMOJIYUCHUS HCO6XOHHMOﬁ I/IH(I)OpMaI_II/II/I nus3 CHOBapeﬁ




pasHBIX THUIIOB, YMEHHME OpPUEHTHPOBATHCS B pPA3IMYHBIX MCTOYHHMKAX WH(OpMAINH,
KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATh MH(GOPMAIMIO, MOTYYaeMYI0 M3 Pa3iIMdHbIX
VCTOYHUKOB;

YMEHHE HCIOJb30BaTh CPEACTBa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B pelnieHnr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX 33/a4 C

MP3 coOnrofcHreM  TpeOOBaHWA  DPrOHOMHUKH,  TEXHHKHU 0e30MMacHOCTH,  T'UTHCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBBIKAMHU [TO3HABATEIBHOMN pedieKCUn KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUI 1

MP9 | MBICIINTENBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAHUMW, T'PAHUIl CBOErO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IIpenMeTHBIE pe3yabTaThl

I1P1

c(OpPMHPOBAHHOCTD MPEICTABICHUIA O MAaTEMaTHKE KaK YaCTH MHUPOBOU KyJIbTYPHl U O MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBWIIM3ALUMU, O CIOCO0aX OMHUCAHMS HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUN PEAJIbHOIO MUPA;

I1P2

c(OPMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHMYECKMX IOHATHSX Kak O Ba)KHEHIINX
MaTE€MaTUYeCKUX MOJENAX, MO3BOJIAIOLIMX OINUCHIBaTh M M3y4aTh pas3HbIE MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MOXKHOCTH AKCHOMATHYECKOIO IIOCTPOEHUS MAaTeMaTUYEeCKUX
TEOPUL;

ITP3

BJIAACHUC MCTOHAAMH [IOKa34aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC HUX IMPUMCHATD,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a4a4,

11P4

BJIIAICHUC CTAaHAAPTHBIMH [IIPpHUCMaMU PCIICHUA palMOHAJIBbHBIX KW HPPAIUOHAJIbHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMCTPHUUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM;

ITP5

c(hOpMUPOBAHHOCTh TMPEACTABICHUI OO0 OCHOBHBIX TOHATHSX, HJIEAX U METoAax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMHM IIOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; c(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH HA YEPTEkKaX,
MOJIESIX ¥ B pEaJlbHOM MHpE F€OMETPUUYECKHUE (PUIYpbl; IPUMEHEHUE H3YyYEHHBIX CBOWCTB
reomMeTpuueckux ¢uryp u ¢Gopmyia s pelleHUs IeOMETPUYECKUX 3a7ady U 3ajad C
IIPAKTHYECKUM COJIEPKAHUEM;

I1P7

C(l)OpMPIpOBaHHOCTI) HpeﬂCTaBHeHI/Iﬁ 0 mponeccax " SBJICHHUAX, UMCIOIIUX BCPOHTHOCTHLIﬁ
XapaKkTep, 0 CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHEBIX IOHSTHIX
BHCMCHTapHOﬁ TCOpHHU BCPOHTHOCTCP’I; YMGHHP'I HaxXOJUuTb W OLICHUBATH BEPOATHOCTU
HACTYILICHUA COORITUHA B HpOCTeI\/JIIHI/IX MPAKTUYCCKHUX  CUTyalHUsAX W  OCHOBHBIC
XapaKTCPUCTHUKNU CJ'Iy‘-IﬂfIHLIX BCJINYHH,

I1P8

BIIaJICHUE HABBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TMPU PEHICHUU
3a7a4;

I1P9

c(OpMUPOBAHHOCTh MPEACTABIECHUI O HEOOXOAMMOCTH J0Ka3aTeNbCTB NMpPH 0OOCHOBAHUU
MaTeMaTUYECKUX YTBEPKACHUW M POJM AKCUOMATUKHA B IIPOBEICHUM JACAYKTUBHBIX
pacCyXICHHI;

I1P10

c(OpPMHPOBAHHOCTh MOHATUHHOIO amnmapaTa MO OCHOBHBIM pa3jielaM Kypca MaTeMaTHKH;
3HaHUH OCHOBHBIX TE€OpPEM, GOPMYJ U YMEHUS UX MPUMEHSTh; YMEHUS JI0Ka3bIBaTh TEOPEMBI
Y HaXOJMTh HECTAHAAPTHbIE CIOCOOBI pellIeH s 3a/]1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHUW  MOJEIUPOBATH  pEalbHbIE  CUTYyallMd, HCCIIeI0BATh
IIOCTPOEHHBIE MOJEIN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB HpeIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IOHSATHSIX MAaTEMAaTHUYECKOI'O aHaln3a U
nux CBOfICTBaX, BJIAICHUC YMCHHUEM XAapaKTCPHU30BaThb IMOBCACHHC (bYHKHI/IfI, HCITIOJIBb30BaHUC
TMOJIYYCHHBIX 3HAHUM JJI ONIMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

P13

BJIAACHUC YMCHUAMU COCTABJICHUA BCPOATHOCTHBIX MO}IeHeﬁ IIo YCJIOBHUIO 3aJadu H
BBIUUCJICHUSA BEPOATHOCTU HACTYIIJIICHHUA COGLITHﬁ, B TOM YHUCIIC C NMPUMCHCHUCM (I)OpMy.TI
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TCOPEM TCOPHUU BepOﬂTHOCTefI; HCCICO0BaHUA CJ'Iy‘IﬂfIHBIX
BCJIMYMH I10 UX PACTIPCACIICHHUIO.




2 CTPYKTYPA U COJAEP)KAHUE YUEBHOU TUCITATIIUHBI

2.1 TemaTH4ecKu miaaH

YueOHas Harpy3ka

00yJamuxcs
Bcero | B Tom uncie
Ilnanupyembie
JIeK npak
pe3yabTaThl
Pa3nesn/ Tema 1uCHMIIINHEI 107 THYE
", CKHe OCBOEHHS
AU CIUILINHbBI
ypo 3aHA
KH THSA
BBenenune 2 2
JIP4, JIP9, MP1I,
MP3, MP4, MP9,
13aen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, I1P4,
IIP5, IIPS, IIP10,
IIP12
JIP4, JIP9, MP1,
Tema 1.1. PazBuTue noHATHS O YHUCIIE 20 10 10 MP3, MP9, [IP],
IIP2, [IP3, IIP4, I1P8
JIP4, MP1, MP3,
MP4, MP9, I[IP1,
Tema 1.2 @ynkuuu u rpaduku 12 8 4 11P2. I1P5, TIPS,
IIP10, I[IP12
JIP9, MP1, MP3,
Tewma 1.3 KopHu, creneHu u iorapu@msl 36 16 20 MP9, IIP2, TIP3,
IIP4, IIPS, IIP10
JIPY9, MP1, MP3,
134en 2 OCHOBbl TPUTOHOMETPUN 32 15 17 MP9, I[IP3, [IP4,
TIPS, IIP10
Tema 2.1 OcHOBHBIC HOHSTHS JIP9, MP1, MP3,
Tpuronomerpuu. [IpeobpazoBanus 20 9 11 MP9, TIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tema 2.2 TpuroHoMeTpuyeckrue ypaBHEHUS U JIP9, MPI, MP3,
HepaBeHCTBa 12 6 6 MP9, TIP3, I1P4,
IIP10
JIPY, JIP13, MPI,
Pa3nen 3 Hauana mareMaTH4ecKoro 66 36 30 MP3, MP5, MP9,
aHaJIn3a IIP1, IIP2 IIP5, TIPS,
IIP10, I[1P11, IIP12
JIPY, JIP13, MPI,
Tewma 3.1 IIpousBoaHas GyHKIMH U e 38 22 16 MP3, MP5, MP9,
MPUMEHEHNE IIP1, IIP2, I[IPS5, TIPS,
IIP10, I[1P11, IIP12
JIPY, JIP13, MPI,
Tewma 3.2. InTerpan u ero npuMeHeHue 28 14 14 MP3, MP5, MP9,
TIPS, TIPS, IIP10
Pa3nea 4 I'eomeTpust 54 22 32 JIP9, JIP13, MPI,




MP3, MP4, MP?9,
IIP2, I[IP3, IIP6, I1PS,
IIP10
JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 8 4 4 MP9, [IP6, IIPS,
IIP10
Tema 4.2 IIpsimble U IJIOCKOCTHU B JIPS, MP1, MP3,
HPOCTPaHCTBe 20 10 10 MP4, MP9, I[IP2,
IIP3, IIP6, IIP10
JIPY, JIP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKH U KPYTJIbIe TEIa 26 8 18 1IP1. [IP 3. IIP 6.
TIPS, IIP10
Pasznen 5 KomOunaropuka, cTaTHCTHKA H JIP4,JIP9, MP1, MP3,
Teopusi BEPOATHOCTEM 12 8 4 MP9, IIP1, ITP7,
TIPS, I[IP13
JIP4, JIP9, MP1I,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP],
IIP7, IIP8
Tema 5.2 DnemMeHTHI TEOPUU BEPOSITHOCTEN U JIP4, JIP9, MP1I,
MaTeEMaTUYECKON CTaTUCTUKU 6 4 2 MP3, MP9, IIP,
IIP7.IIPS, IIP13
IIpomeskyTOYHAS aTTeCTALMSA, B TOM YUCIe 18 JIP4, MP9, I[IP1]
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xanue y4yeOHOI 1M CHHUNIMHBI

BBEJIEHUE

BxonHo#t koHTposb. MHCTpYKTUBHBIN 0030p colep:kaHus y4eOHOM AMCHUMIUIMHBI U 3HAKOMCTBO
00y4YaroImuxcs ¢ OCHOBHBIMU YCJIOBUSIMHU M TPEOOBAHUSMH K OCBOEHHUIO MPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuania:

MaremaTka B Hayke, TEXHHMKE, SKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHSIX M IMPAKTUYECKOH
nesitenbHOCTH. llemm w  3amaum  w3ydeHuss MareMatukd mnpu  ocBoeHuu mnpodeccuiri CIIO wu
cnenuanbHocteil CIIO cnenmunanbaocTelt CIIO.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoMJIEeHHE C pOJbI0 MaTeMaTHKM B HayKe, TEXHHMKE, SKOHOMHUKE, HH()OPMAIMOHHBIX
TEXHOJIOTUSIX M MPaKTHYECKOM JeATeNbHOCTH. (O3HAaKOMJIEHHE C LEeIsIMH U 33JadyaMd  H3Yy4eHHUS
MaTteMaTHKu npu ocBoenuu npodeccuit CI1O u cnenmansHocteit CIIO.

Paznen 1 AJITEBPA

Tema 1.1 PazBuTHE NOHATHSA 0 YHCJTIE

ensie wu pamuoHanpHble uwucna. JlelictButrenbHple uyucna. [IpuOnvikeHHbIE BBIYUCICHHUS.
KommiekcHbie uncna. PanuoHanbHble ypaBHEHUST M HEpPaBEHCTBA. PaBHOCWIBHOCTh YpaBHEHMI,
HepaBeHCTB, cucteM. OCHOBHBIE MPUEMBI MX pPelIeHHs (Pa3oKeHHEe Ha MHOXKHUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuit MeTo). MeTo1 MHTepBaJoOB.

Buabl yueOHoO# nesiTeJIbHOCTH

Brimonnenue apupMeTudeckux ASCTBHIA HAJl YUCIIaMU, COYETasl YCTHBIC U TMCHhbMEHHBIE MPUEMBI;

HaxO0KJICHUE MPHUOJIMKEHHBIX 3HAYCHHS BEIMYMH U TMOTPEUTHOCTEH BBIUMCICHUHN (aOCOMIOTHON H
OTHOCHUTENLHOW); CpaBHEHHE 4YHCIIOBBIX BBIPAKEHUH; HAXOXKICHHE OLIMOOK B MPeoOpa3OBaHUAX U
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BBIYHCIEHUAX (OTHOCUTCS KO BCEM IIYHKTaM IIPOTPAMMBI).

O3HakoMJIEHHE C MPOCTEHIIUMU CBEACHUSAMH O KOPHSX alreOpanyeckux ypaBHEHUH, OHATUAMHI
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHUM.

N3y4yeHune Teopun paBHOCHIBHOCTH YPAaBHEHUU U €€ IpUMeHeHHd. [loBTopeHue 3amucu peleHus
CTaHJAPTHBIX YpaBHEHWI, NPUEMOB MpeoOpa3oBaHUs YPaBHEHUH ISl CBEACHUS K CTaHIAPTHOMY
ypaBHeHMIO. PeleHune cucreM ypaBHEHUI C NMPUMEHEHMEM pAa3JIMYHBIX Croco00B. O3HaKOMIIEHHE C
OOIIMMHU BOIPOCAMU PEIICHUS HEPABEHCTB M HCIOJIb30BAHWE CBOMCTB M TpaduKoB (QYHKUIUH MpH
PEILIECHNN HEPABEHCTB.

Pemienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

[IpuMeHeHHEe MaTeMaTHYECKMX METONOB Ul PELICHHs COACPXKATEIbHBIX 3alad M3 pa3IMYHBIX
o0acTeil HayKH U MPaKTUKU. HTeprpeTupoBaHUE Pe3yJIbTaTOB C YYETOM PEabHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuum u rpaguku

Oynkuun. OO05acTh ONpeneneHuss U MHOXKECTBO 3HAYeHHUH; rpapuK (QYHKLUUHU, [OCTPOEHUE
rpaduKoB QPYHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAaHUYEHHOCThb, NEPUOJUYHOCTD.
[TpomexxyTku BO3pacTaHusi W yObIBaHHs, HauOOJbIIee W HaWMMEHbIIEE 3HAYCHHUS, TOYKH IKCTPEMyMa.
I'papuueckas untTepnperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
ABIeHUIX. ApudmMernueckue onepaunu Haa GyHKuusaMu. Cruoxnas yHkus (kommosunus). [lorsrue o
HENPEepbIBHOCTH (PYHKIUH.

Obparnbie pyakmun. O6macTh ompeneieHus U 00IacTh 3HaueHW oOparHoW (yHkumH. I'padux
oOpaTHOM (YHKITHH.

Bujabl yueOHoii 1eATeJIbHOCTH

O3HakoMJICHHE C TTIOHATHEM IIEPEMEHHOM, IpUMepaMH 3aBUCHUMOCTEH MEX/1y IepeMEHHBIMU.

O3HakomJIeHHE C TIOHATHEM rpaduka, onpeneneHre MPUHAAIS)KHOCTH TOYKU TrpaduKy (yHKIHH.
Onpenenenue no ¢popmyse MpocTeniiei 3aBUCUMOCTH BUJ1a ee rpaduka. BoeipaxeHnue no ¢popmyse oaHOM
nepeMeHHoi uepe3 napyrue. O3HAKOMIIGHHWE C OINpeAeicHueM (QYHKIUH, (QOPMYIUPOBAHHE €ro.
Haxoxnenue obnactu onpezeneHus M oOnacTv 3HaueHUH ¢(yHkiuu. O3HAKOMIIEHHE C IpUMEpaMu
(YHKIMOHATBHBIX 3aBHCUMOCTEH B peasIbHBIX TPOILECCaxX M3 CMEKHBIX AUCHUIUINH. O3HAKOMIICHHE C
JI0Ka3aTelNbHBIMU  PACCYKICHUSAMU HEKOTOPbIX CBOWCTB JIMHEHHOM M KBaJpaTUYHOM (YHKLHUH,
MIPOBEJICHUE MCCIEI0BAaHUS JIMHEWHOM, KYyCOUHO-JIMHEHHOM, JpOOHO-IMHEHHOM W KBaJpaTUYHOU
¢bynkuuit, noctpoenne ux rpapukoB. Iloctpoenne m urenue rpaduxoB Qynkuuil. MccnenoBanue
¢byakuun. CoctaBieHue BUAOB QYHKIIMN TT0 JTAHHOMY YCIIOBHIO, PEIICHHUE 3a]]a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuit rpaguka GyHKIUH.

W3yuenune nouamus obpamnoii ynkyuu, ONpeneNeHue BUia U nocmpoenue 2paguka oopamuoi
@yukyuu, Haxoocoenue ee ooracmu onpedenenus u ooracmu 3nadenuil. IlpumeHeHne cBOMCTB GyHKINI
TIPH UCCIIEIOBAaHUH YPAaBHEHHUH M PEIICHUH 33]1a9 Ha SKCTPEMYM.

O3HaKOMJIEHHE C TIOHATHEM CJIOKHOU (DYHKIIMH.

Tema 1.3 KopHu, cTeneHu u jorapugmsl

Kopuun u crenenu. KopHu HarypanbHOW cTenmeHM W3 uuciaa M uX cBoicTBa. CremeHu c
palMOHaIbHBIMU TOKA3aTEIsIMH, UX cBOMCTBA. CTENEHU C JAEHCTBUTENBHBIMU NOKazarensiMu. CBoiicTBa
CTENEHU C JICVCTBUTEIBHBIM ITI0KA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHoOBHOe JorapuMuyeckoe TOXKIECTBO. JlecATHUHBIE U
HaTypayibHbIe orapudmsl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

IIpeoOpasoBanue anreOpanyecKux BBIPAKCHUM. ITpeoOpa3oBanue paloHaIbHbIX,
HPPaLMOHATILHBIX, CTEIIEHHBIX, IOKA3aTEeIbHbIX U JIOTapU(PMUUECKUX BbIPAKEHHH.

IToka3zarenbHas u norapudmudeckas ¢pynkuuu. Onpenenenus GyHKIUN, UX CBOMCTBA U rpadUKH.
[Ipeo6pa3zoBanus rpadukoB. [lapannenbHblil epeHOC, CUMMETpPHUSI OTHOCUTENIBHO OCell KOOpJWHAT, U
CUMMETPHUSL OTHOCUTENIBHO Hayajla KOOPAUHAT, CUMMETPHUsS OTHOCUTEIBHO IIPSIMOM, DPAaCTSLKCHUE U
CXKaTue BJOJb OCEW KOOpMHAT.



[TokazarenpHble U JorapupmMudeckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX PEIICHUS (pa3loKeHue
Ha MHOYKUTEJIN, BBEJICHHE HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA, TpaduYeCcKUil METON).

[TokazarenpHbIC U ToTapuPMUIEecKiie HepaBeHCTBA. OCHOBHBIC TPUEMBI MX PEIICHUSI.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIeHHME C TIOHSATHEM KOpHSA N-if CTENEHU, CBOMCTBAMU pATUKAIOB U C IPaBHIAMHU
cpaBHeHUEM KopHeil. dopMynupoBaHHE OIpeIeSeHUs KOPHA U CBOMCTB KOpHEW. Beruucienue u
CpaBHEHUE KOpPHEH, BBITIOJHEHUE MPUKUIKU 3HaUYeHUs KopHs. [IpeoOpa3oBanme YHCIOBBIX U OYKBEHHBIX
BBIpXEHUH, COJepKallNX paauKkaibl. BelonHeHue pacuyeroB mo (Gopmynam, coaepKalluM pauKabl,
OCYIIECTBIISI HEOOXOMUMBIC TIOJCTAaHOBKM W TpeoOpazoBanus. OnpeneneHue paBHOCUIBHOCTH
BBIDOXKEHUI C pagukaiaMu. PelieHne HppanuoHaIbHBIX ypaBHEHHMH. (O3HAaKOMJIEHHME C IOHSITHEM
CTENEHU C JCHCTBUTEIBHBIM IOKa3aTeneM. HaxoxaeHue 3HaYyeHUM CTENEeHH, UCHOJIb3yS MpHU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alUChIBAHME KOPHS N-ii CTENEHH B BHJE CTEIEHU C
IpOoOHBIM TMOKa3zaTreneM U Haobopor. DopmynupoBaHUE CBOWCTB CTENEHEH. BhIUMCICHHE CTEMEeHeW C
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE IPUKHUJIKUA 3HAYEHUs CTENECHHU, CPAaBHEHHUE CTEICHEM.
[IpeoOpa3oBaHre YHCIOBBIX M OYKBEHHBIX BBIPAKCHUMN, COJCpPXKAIIUX CTEMECHH, MPUMEHSST CBOWMCTBA.
Pemrenne mnokazarenbHbIX ypaBHEHUH. (O3HaKOMJIEHHME C NIPUMEHEHUEM KOpPHEH W CTENEHEW Ipu
BBIYUCIICHUH CPEIHUX, TP JIEJICHUU OTpPE3Ka B «30J0TOM CEHYCHHM». PeleHue mpuKIaJHbIX 3a7ad Ha
CJIOKHBIE MPOLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
crenened u Jorapudmon. OmpeneneHue o00IACTH JOMYCTHUMBIX 3HAUEHUN JOrapuMHUUECKOTro
BbIpakeHUs. Pelienue norapupMuiyeckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KoopArHATaM ¥ Hao0opoT. Mcronb30BaHue CBOMCTB (DYHKIWN I CPABHCHHS 3HAYCHUH
crenenei u norapudmos. [TocTpoeHne rpaguKoB CTENEHHBIX U TOTapupMUUECKUX (HYHKIUI.

Pemenne moka3aTenbHBIX W JOrapu(PMHUECKUX ypaBHEHUH U HEPABEHCTB 110 HW3BECTHBIM
aIropuTMaM.

Paznen 2 OCHOBBI TPUTOHOMETPUH

Tema 2.1 OcHoBHbBIe NOHATUS TPUroHoMeTpuu. [IpeodpazoBanust TPUrOHOMETPHUYECKHX
BbIPasKeHH M.

OcHoBHble noHATUA. Paguannas mepa yria. BpamarensHoe asmkenue. CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIa.

OcHOBHbIE TPUTOHOMETpUUECKHE ToOXAecTBa. Dopmyibl npuBeneHUs. DOpMyINbl CIOKEHUS.
®opmyisl ynBoeHus. @opmyiibl IOJOBUHHOIO yria.

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

Tpuronomerpuueckue ¢pynkiuu. CBoiicTBa U rpauKH CUHYca, KOCHHYCA, TAHT'€HCa M KOTaHT'€HCa.
[TpeoOpazoBanus rpaduxos. [lapanienbHbIN TEPEHOC, PACTKEHUE U CKATHE BAOIb OCEH KOOpAUHAT.

Buabl yueOHoil 1eATEIbHOCTH

N3yueHne pagnaHHOrO METOJAa M3MEPEHUs YIJIOB BPAIICHUS M UX CBSI3U C IPaJyCHOM MeEpoil.
N300pakeHue yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €r0 PaclooKEHHEM.

DopMyIMpPOBAHUE ONPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUHN NI YIJIOB MOBOPOTa U OCTPBIX
YTJIOB MPSMOYTOJIEHOTO TPEYTOJbHUKA U 00BSICHEHNE UX B3aUMOCBSI3H.

[IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKMX  TOXKIECTB JUIsl  BBIYMCICHHUS  3HAUYEHUMN
TPUTOHOMETPUUYECKUX (PYHKLUH 1O OJJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYS TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIBOEHUS, IPeoOpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKUX (YHKUUH B MPOU3BEICHUE U MPOU3BEICHUS B CYMMY U MPUMEHEHUE MPHU
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHM TOYEK HA €AMHUYHOW OKPYXHOCTHU U NMPUMEHEHHE UX
U1 BBIBOJIAa (DOPMYJT IPUBEACHHUS.



O3HaKoOMJICHHE C MOHATHEM HENpPEphIBHOW Nepuoandeckor (GpyHKIUH, GOpMyTupOBaHHE CBOHCTB
CHHYCA U KOCHHYCa, [IOCTPOEHUE UX IPa(hUKOB.

O3HaKoOMJICHHE C TOHATUEM FAPMOHHYECKUX KOJIEOaHUN U MPUMEPaMU TapMOHUYECKUX KOJIeOaHMi
U1l ONIUCAHMS IPOLIECCOB B (PU3MKE U APYIUX OOJIACTSIX 3HAHMSL.

O3HaKOMJICHHE C TIOHATHEM pa3pbIBHOW MEPHOAWYECKON (yHKIWHU, (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. OCHOBHBbIE MPHEMbl UX pELICHHS (pa3joKEHUE Ha MHOXKHUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiilne TpUroHoMeTpuuecKre HEpaBeHCTBa.

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

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C MOHSATHEM OOpaTHBIX TpUTOHOMeTpuueckux ¢GyHkiuil. M3ydyenue omnpeneneHuit
apKcHUHyca, apKKOCHHYCa, apKTaHTeHCa 4Yucia, (GopMymupoBaHHE HUX, H300paKeHHE Ha EAMHUYHOM
OKPY’KHOCTH, IPUMEHEHHUE NPU PEIIEHUN YPAaBHEHU.

Pemenne mo ¢gopmyrnaMm M 1Mo TPUTOHOMETPHYECKOMY KPYTY MPOCTEHINNX TPUTOHOMETPHUYECKUX
ypaBHeHui. [IpumeHeHne oOHmIMX METOMOB pEIICHUS ypaBHEHUN (TpUBENEHUE K JIHMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3jOKE€HUS HAa MHOXHUTEJIH, 3aMEHbl I[EPEMEHHOW) MpH pelIeHUU
TPUTOHOMETPUYECKUX  ypaBHEHUH. YMEHHME OTMeYaTb Ha Kpyre peueHuss MpOoCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenue cBOWCTB (YHKUMN [Uisi CpaBHEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peLIeHUsI TPUTOHOMETPUUECKUX YPABHEHU.

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

Paznesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IIponzBognasi yHKIMHU U ee IPUMEHEHHE

[TocnenoBarenbHocTU. CrIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIIOBBIX HociaenoBaTenbHocTel. [lonsTHE O
npenene IIOCJIEI0BATEIbHOCTH. CymecrBoBanue npenena MOHOTOHHOH OTrPaHUYCHHON
IIOCJIEI0BATEIbHOCTH. CymmMmupoBaHue IIOCJIEI0BATEIbHOCTEM. beckoneuyno yObIBaromias
T€OMETPUYECKas IPOTPECCUS U €€ CyMMa.

[IpousBonHas. [loHsATHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
yacTHOro. IIpou3Bo/HBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKUuN. [IpruMeHeHne mNPOU3BONHON K
ucclieIoBaHui0 GYHKIUN U nmocTpoeHHto rpadukos. [IponsBoaHbie 00paTHOM (YHKIMU U KOMIIO3UILIUH
GbyHKIHI.

IIpumepsl MCNOIB30BaHUS MPOU3BOAHON JUIsl HAXOXICHUS HAWJIYUIIEr0 PELICHUs B IPHUKIAIHBIX
3amauax. Bropas nmpousBoiHasA, €€ TeOMETpUUYECKU B pu3nueckuil cMbici. Haxoxxaenne cKopocTH st
npoliecca, 3aJaHHOro (GOpMyIoil U rpaduKOM.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakoMJIeHME C TOHSATHEM YHCJIOBOM IOCIEeNOBAaTENbHOCTH, CHOcO0aMM €€  3ajaHus,
BBIUHCIICHUSIMH €€ WIeHOB. O3HaKoMmleHue ¢ nonamuem npeoena nociedosamenvrocmu. O3HaKOMIICHHE
C BBIYUCIIEHMEM CYMMBI O€CKOHEYHOTO YMCJIOBOTO psja Ha MPUMEPe BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarolllell reomeTpuyeckol mporpeccuu. PemeHue 3amad Ha TNpUMEHEHHE (QOPMYJbl CYMMBI
OEeCKOHEYHO yOBIBAIOIIEeH reOMEeTPHUYECKON TPOrPEeCcCHH.

O3HakOMJIEHHE C TMOHSTHEM NpPOU3BOAHOM. M3yuenue u GopMynupoBaHue ee MEXaHMYECKOTO U
TFEOMETPUUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA BBIYHUCIEHHS NPOU3BOJHON HAa NMPUMEPE BBIYMCIICHUS
MI'HOBEHHOM CKOPOCTHU U YIJIOBOTO ko3 duimenTta kacarenbHoi. CocTaBieHne ypaBHEHUS KacaTeJIbHOU
B o0meM Buae. YcBoeHHe MpaBuil Tu(EpeHIMPOBaHNs, TaOIUIBI MPOU3BOIHBIX 3JIEMEHTAPHBIX
byHKUH, npuMeHeHue Uit AudQepeHunpoBaHns (YHKIMHA, COCTaBJIECHHUS YpaBHEHHS KacaTelbHOM.
W3yuenne teopeM O CBSI3U CBOMCTB (DYHKIMM M NPOU3BOAHOH, ¢opmymnupoBka ux. [IpoBenenue c
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MIOMOIIBIO MTPOU3BOJHON MccieoBaHUs (QYHKINH, 33AaHHOW (popMyol. Y CcTaHOBIEHHE CBS3H CBOMCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

[TpumeHeHre TPOM3BOIHOW JJISl pEIleHUs 3a/a4 Ha HaXOXJIEHHE HAMOOJIBIIEr0, HAUMEHBIIETO
3HAYEHUS M Ha HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpan. I[IpumMeHeHne onpeaesIeHHOro UHTerpaja A HaX0XKAECHUs Iuiouaau
KpuBoJinHelHOH Tpanenuu. @opmyna Hetotona-Jleliouuna. [IpuMepsl npuMeHeHUsT HHTErpaia B (hU3UKE
U TEOMETPUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpajga U MepBooOpa3Hoi. V3yueHue mnpaBuia BBIUKCICHHS
nepBooOpazHoil u TeopeMbl HproToHa- JleiiOHuna. Pemenwe 3amad Ha CBs3p mepBOOOpasHOM U ee
MIPOU3BO/IHOM, BEIYHCIICHHUE MTEPBOOOPA3HOM AJIsl AAHHON (YHKITHH.

Pemrenue 3a1a4 Ha MpUMEHEHUE UHTETPaJIa JIUIsl BBIYUCICHUS (PU3NUECKUX BEJTMUUH M TUIOIIAICH.

Pasnean 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

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

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Cii0o’KeHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha
yucio. PaznoskeHne BEKTOpa 1Mo HaNpaBICHUAM. YTOl MeXAy IByMs BeKropaMu. IIpoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe IpOU3BeIeHnE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPYU PELICHUN MaTEMaTHYECKUX U IPUKJIAJHBIX 3aJad.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJIEHHE C MIOHATHUEM BEKTOpa. M3ydeHue nekapToBoi CUCTEMbl KOOPAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOUYEK M INIOCKOCTEHN, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxxaeHue ypaBHEHMH OKpPY)KHOCTH, c(ephl, IUIOCKOCTH. BbluMcieHHE pacCTOSHUM Mexay
TOYKaMHU. VI3ydyeHHe CBOWMCTB BEKTOPHBIX BEJIIMYMH, IIPAaBUJ DPA3JI0KEHHUsS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKICHHWS KOOpAMHAT BEKTOpa B NPOCTPAHCTBE, IpaBUI JCHCTBUH C
BEKTOpPAaMH, 3aIaHHBIMH KOOPANHATAMH.

[IpuMeHeHHe Teopuu IIpU PEIIEHMM 3aJad Ha ACHCTBUA C BeKTOopamu. M3ydeHue CKaJlsIpHOrO
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM M INIOCKOCTH

IIpuMeHeHre TeopUH IIPU PEIICHUM 3a1ad Ha JEHCTBUA C BEKTOPaMH, Ha KOOPAWHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUISl BBIUMCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEM C MCIIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3auMHOe pacnonokeHue IBYyX MpsAMBIX B IIpOCTpaHCTBE. [lapamienbHOCTh IPSAMOM U ILIOCKOCTH.
[TapamtenpsHOCTB TUIOCKOCTEN. [IepneHAuKyYIISIPHOCTD IPSMOM U TNIOCKOCTH.

[lepnieHqUKyIAp U HAKJIOHHAsA. YTOJ MEXAY IIPSAMOH U IUIOCKOCTBIO. JIBYIrpaHHBIN yroOJIL.

Yronm wMexay 1ockocTsamu. llepneHauKymspHOCTh JABYX IUIOCKOCTeH. ['eomerpmueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApAICNIbHBIA TMEPEHOC, CUMMETPHsS OTHOCHUTENIBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OpTOTOHAJIBHON MPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U IPUBEIACHUE JOKA3aTENIbCTB IIPU3HAKOB B3aUMHOIO PACIIOJIOKEHUS IMPSAMBIX U
mIockocTeil. Pacio3HaBaHne Ha deprexax M MOJAEIAX PA3JIMYHBIX CIy4aeB B3aMMHOIO PAaCHOJIOKEHUS
IpSAMBIX M IJIOCKOCTEHW, apryMEHTUPOBAHME CBOUX CyxJAeHUU. DopmMynupoBaHUE ONPEAEICHUH,
MIPU3HAKOB M CBOMCTB MapauIeNIbHBIX M IEPIEHAUKYJISPHBIX IIJIOCKOCTEW, NBYTPAHHBIX M JIMHEHHBIX
yri0B. BeINOIHEHNE IOCTPOCHUS YIIIOB MEXKIY MPSMBIMU, PSAMOU U MJIOCKOCTBIO, MEXKY IJIOCKOCTAMU

11



MO0 ONMCAHHWIKO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMeHeHI/Ie MMPU3HAKOB U CBOMICTB PacCmoJIOKCHUA
NpsIMBIX U IUIOCKOCTEH MpU pemeHuH 3agad. M3o0paxeHne Ha pUCYHKaX M KOHCTPYHMpPOBAaHUE Ha
MOZACIIX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IIIOCKOCTHU, MPAMBIX, IapaJJICIIbHBIX HHOCKOCTCﬁ, YIJjoB
MEXy NPSMO U IJIOCKOCTHI0 U 000CHOBAHKE OCTPOCHHUSI.

Pemenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcToAHuA OT TOYKH D0
IJIOCKOCTH, OT MPSAMOI1 10 TNIOCKOCTH, MEX/TY INIOCKOCTAMHU, MEXK/1Y CKPELIUBAIOIIUMU IPIMBIMHU, MEKIY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopMyIMpOBaHUE U JOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSIX (TEOpEMBbI CYyIeCTBOBAHUS,
cBoiicTBa). M300paxkeHne Ha uepTekax M MOJIENSAX PACCTOSHUS U OOOCHOBAaHUE CBOUX CYXKJICHUM.
OmnpeneneHve W BBIYUCICHHWE pACCTOSIHMM B mpocTpaHcTBe. [Ipumenenue ¢GopMmyn U Teopem
IUIAaHUMETpPUU I pCIICHUA 3aaa4. O3HaKOMIJIEHHE C ITOHATHEM napalyiICJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoiicTBamu. POpMyTUPOBAHUE TEOPEMBI O IJIOLIAJAN OPTOTOHAIBHOM MPOEKIIUN MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS NOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXJCHHUI O B3aMMHOM PaCIOJI0KEHUHU MPOCTPAHCTBEHHBIX QUTYP.

Tema 4.3 MHOroOrpaHHMKHU M KPYIJible TeJa

Bepuunsl, pebpa, rpaHn MHororpaHHuka. Pa3BepTka. MHororpanHsle yriibl. Bbinykisie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsmas u HawioHHas npusma. IIpaBuibHas npusma.
[Mapannenenunen. Ky6. Ilupammpa. IlpaBunbHas mnupamuaa. YceueHHas mnupamuja. Terpasap.
CummMerpuu B KyOe, B apajiiesienumese, B npuzMe u nupamuje. Ceuenus ky0a, Npu3Mbl U MUPaAMUIbIL.

[IpencraBneHne o NpaBUIBHBIX MHOTIOIpaHHMKax (TeTpa’ape, KyOe, OKTasjpe, JOJACKa’JIpe U
HKOCadIpe).

[unuuap u KoHyc. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTa, OOKOBAasi MOBEPXHOCTb, 0Opazyrolas,
pasBeptka. OceBble CeUEHUS M CEUYCHHMA, MapajuienbHble ocHoBaHMio. Lllap u cdepa, ux cedeHws.
KacarenbHast 10cKOCTh K cdepe.

O6beMm wu ero m3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
HOPSMOYTOJIBHOTO Mapajulesenunesaa, Npu3Mel, HuiauHApa. DPopMyibl o0beMa MUPaMUAbBl U KOHYCA.
®opMmyIbl IUIOLIAIM TOBEPXHOCTEN IIMIMHAPA U KOHYca. PopMyIibl o0beMa 11apa U IUI0IMau Cepsl.

[TonoGue ten. OTHOIIEHUS MIIOLIa/Iel TOBEPXHOCTEH U 0O0BbEMOB MTOI00OHBIX TE.

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTHKA PAa3JINYHBIX BUJOB MHOTOTPAHHHUKOB, MIEPEYHMCIEHUE UX DJIEMEHTOB U
cBoiicTB. M300paxkeHre MHOTOTPAaHHUKOB U BBINOJIHEHHE MOCTPOCHHUS Ha M300PAKEHUSX U MOJENAX
MHOT'OI'PaHHHUKOB. BblunciaeHrne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTYpaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXKICHMH. XapakTepucTuka U H300pa)keHUE CEUeHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE IUIoIazel mnoBepxHocTeil. IlocTpoeHne mpocTedmmx cedeHuit Kyoa,
pu3Mbl, upaMuiel. [Ipumenenne (GakToB U CBEACHUN U3 IUTAHUMETPHH.

O3HakoMJIEHHE C BUJAMU CUMMETPH B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TEJI BPAIIEHUSI U MHOTOI'PAaHHUKOB. [IpruMeHeHre CBOMCTB CUMMETPHUH IIpU
pemieHnH 3agad. lcmonb3oBaHME MPUOOPETEHHBIX 3HAHUM ISl UCCIENOBAHUS M MOJEIUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHrne OCHOBHBIX MHOTOTPAaHHMKOB W BBIIIOJIHEHUE PUCYHKOB I10 YCIIOBUSIM
3a/1a4.

O3HakOMJIEHHE C BHUJAaMH TeJl BpalleHus, (OpPMYIHpPOBaHHE HUX OIpPEAEICHU U CBOMCTB.
®opMmynupoBaHHE TEOPEM O CEUYEHHWH Iapa IUIOCKOCThIO M IUIOCKOCTH, KacaTenbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpallleHUs, UX pa3BepTKH, ceueHus. Pemienne 3aqaq Ha OCTPOEHHE
CEYCHM, BBIUUCIICHUE JIUINH, PACCTOSHMM, YIUIOB, Iuomaneu. [Iposenenne noka3aTesbHbIX PACCYKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPUM IIPU PEUICHUM 337a4 Ha Tela BpaLICHUs,
KoMOuHamio Tei. M300paxeHne 0CHOBHBIX KPYTJIBIX TEJ U BHINOJIHEHHE PUCYHKA MO YCIIOBHIO 3a/1a4H.

O3HakOMJIEHHE C MOHATHSAMH IUIOIIAIN U 00beMa, akcuoMaMH U cBoiicTBaMu. Perenue 3aaay Ha
BBIUUCIICHHE TUJIOUIaJIell MIOCKUX (UIyp C NPUMEHEHHEM COOTBETCTBYIOLIMX (opMyn M (akToB U3
IUIaHUMETpUH. V3yueHue TeopeM O BBIUKCICHHH 00BEMOB MPOCTPAHCTBEHHBIX TEJN, pEleHUE 3aJad Ha
npuMeHeHne ¢GopMyn BbeUMCIEHHS 00beMoB. W3ydyenue QopMyn [ BBIUMCIEHUS IUJIOLIACH
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MOBEPXHOCTE MHOTOTPAHHUKOB W Tel BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIU
noBepxHOCTU cdepbl. Pemenue 3a1au Ha BBIYMCIIEHUE TUIOIIAIEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUSA BEPOSITHOCTEM

Tema 5.1 Di1eMeHTBHI KOMOMHATOPUKH

OcHOBHbBIE TIOHSATUSI KOMOWHATOPUKU. 3aJadyd HA MOJCYET YMCJa Pa3MEIECHUM, MEepecTaHOBOK,
coueranuii. Pemenue 3amay Ha nepedop BapuantoB. @opmysna 6mHOoMa HproToHA.

CaoiicTBa OuHOMHMHANBHBIX K03 duimenton. Tpeyronpuuk Iackamns.

Buabl yueOHO# 1eATeJIbHOCTH

N3ydenne npaBuiia KOMOMHATOPHUKY W IPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 33]1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOZOM Iepedopa U Mo MPaBHILy YMHOKEHUS.

O3HakoMJIEHUE C MOHATUSAMU KOMOMHATOPUKH: Pa3MEIICHUSIMU, COUYETAaHUSIMHU, TE€PECTAHOBKAMH U
dbopmynamu juis ux BbrauciaeHus. OObsicHeHUE U MpuMeHeHue GopMyIl JUIsl BBIYUCIICHUS Pa3MeEIICHUIH,
NEPEeCTAaHOBOK M COYETaHWH Tmpu pemeHun 3anad. OznakomsieHne ¢ OmHOMOM HploToHa U
TpeyroiabHukoM [lackans. Pemenme mnpakTuyeckux 3ajad C HUCHOJIB30BAaHUEM IMOHATHI W TMpaBuUIl
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCUMOCTH COOBbITHH. JIUCKpeTHAas CllydaifHasi BETUYMHA, 3aKOH €€ pacrpe/eieHusI.

UucnoBble XapakTEPUCTUKH AMCKPETHOM ciydaiiHON BenuuuHbl. [loHSATHE O 3akoHE OOJBIINX
YHCel.

[IpencraBienue AaHHBIX (TaOJIULIBI, AUATPAMMBI, TpaduKH), FeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupMeTnieckoe, Mmenuana. [loHsaTHe 0 3ajauax MaTeMaTHYECKON CTaTUCTHKHY.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccUYecKoro OMpEAesIeHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTU, TEOPEMBI O CyMME
BEpOSATHOCTEH. PaccMoTpeHre mpuMepoB BBIYMCIICHUS BEPOSATHOCTEH. PemeHne 3aay Ha BBIUMCIICHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MIPEICTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTHUKAMHU.

Pemenne npakTudyeckux 3aaad Ha 00pabOTKY YUCIOBBIX JaHHBIX, BHIYUCICHUE UX XapaKTEPUCTHUK.

3 YCJOBUS PEAJIMBAIIMA YYEBHOM JUCITUIIJIAHBI

3.1 MarepuajbHO-TEXHHYECKOe 00ecreyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOH JUCHUIUIMHBI MPEIYCMOTPEHBI CIICAYIONIHE CICIUAIbHbIC
MMOMCIIICHUA U OCHAILICHUE:

Tun u HamMeHOBaHue

Ocnamenne CIICHUAJIBHOI0 MOMEIICHUSA
CIICHMAJBbHOI0O MOMECIIICHUA

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMeIuiiHbIE  CpPEeICTBA  XpaHEHHus, IMepelayd U
IIPEACTABIICHUS uH(pOopMaIuu. VY4eOHo-MeToanuecKas
JOKYMEHTalus, T1JaKTHYECKHE CPENICTBA.

3.2 YyeOHo-MeTOAMYeCcKOe M HHPOPMALMOHHOE 00ecriedeHHe peaTn3alui NPorpaMmmMbl

OcHOBHbBIE HCTOYHUKH:

1. AntponoBa, H. B. Anrebpa w Hayaia MareMaTuueckoro aHamuza. KOHCHEKT JeKmuit
[DnekTpoHHEIH pecypc]: yuebHoe mocodue / H. B. AHTpOHOBa; MI'TY. - Marautoropck: MI'TY, 2017. -
66c.: Talm., rpad. Pexxum JIOCTYyTIA:
https://magtu. mformsystema ru/uploader/fileUpload?name= S4 pdf&show=dcataloques/5/8774/S4.pdf&vi
ew=true . — MakpooOBeKT.

2. bammakoB, M. U. Maremartuka [ DnekTpoHHbIH pecypce] : yue6Huk / bammmako M.M. — Mocksa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocrymna:
https://book.ru/book/929528
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JlonoTHUTeIbHbIE HCTOYHUKH:

1. HImuar, P. A. AnreOpa. 3agauyHUK-TIPAKTUKYM [DJIEKTpOHHBIA pecypc]: YuebHoe mocobue /
P. A. IImuar. — Cankr-IletepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c¢. — Pexum pgocryna:
https://new.znanium.com/read?id=302340 — 3ari. ¢ 3kpaHa.

2. A63anoBa, H. M. Maremaruka: anreOpa v HadaJla aHaJIU3a, TeOMETpUs [ DIEKTPOHHBIN pecypc] :
npaktukyMm [ CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, 10.®. CuBmnbkaeBa ; 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.

3. Aumenes, JI. T. MaTemaruka B npuMepax  3azadax A noAarotrosku k EI'D u nocrymienuto B
BVY3 [Onektponnsiit pecype]: yu. moc. / JI.T. Aumenes, 2-e uza., non. — MockBa: By3oBckuii yueOHUK,
HUI UHOPA-M, 2016. — 336 c. — Pexxum nocryna: https://new.znanium.com/read?id=32448 — 3aru. ¢
JKpaHa.

IIporpammuoe obecnieuenne u UHTrepHer-pecypceni:

HaunmenoBanmue I1O Ne /loroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (mommwucka | JI-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
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpouHo
Kaspersky Endpoint Security mis | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0ecCpovHO

HNuTepHeT-pecypcsl

1. ®enepanbHbIil 1IEHTP UH(GOPMAITMOHHO-00pa3oBaTesbHBIX pecypcoB — GIMOP [DnekTpoHHbII
pecypc]. — Pexxum goctyna: www.fcior.edu.ru, cBo6ogHbIN. — 3ary. ¢ skpaHa. S3. pyc.

2. Enunas xosuekius nupoBbIX 00pa3oBaTeNbHBIX PECYpCcOB [DNEeKTpOHHBINH pecypc]. — Pexum
noctyna: Www.school-collection.edu.ru, cBo6oaHBIN. — 3ari. ¢ 3kpaHa. 53. pyc.

3. UHTYUT — HallMOHANBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTpOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, CBOOOJHBIN. — 3ari. ¢ ’3kpaHa. f3. pyc.

4. MEGABOOK: ynuepcanbHas >HIIIKI0NeANs Kupunna u Medoaus. [DnekTpoHHBIH pecypc]. —
Pexxum noctyna: https://megabook.ru/, ceoboansbIif. — 3ari. ¢ skpana. S3. pyc.

5. ®denepanbHblil 00pa3oBarenbHbId nopTan «MHPpopMamOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B 00Opa3oBaHumM». [DnekTpoHHBIH pecypc]. — Pexxum nmoctyna: http://window.edu.ru/resource/832/7832,
CBOOOTHBIN. — 3ard1. ¢ akpana. 3. pyc.

6. Ilopran uudpoBoro obpazoBanus. [DneKTpoHHBIH pecypc]. — Pexxum moctyma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariI. ¢ ’KpaHa. S3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypce]. — Pexxum noctyma: http://window.edu.ru/, ceo6oanbIi. — 3ari. ¢ skpana. f3. pyc.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHWA YYEFHOU JUCITATLIAHBI
KoHTpoib M OLICHKA pe3ynbTaTOB OCBOCHUS IJUCLMIUIMHBL OCYILECTBIISIETCS IPENOJABaTEIIEM B

MPOIIeCCe TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTeCTalUH.

4.1 Texkymmii KOHTPOJIb

No KonTponupyemsie pasniesnsl KonTtponupyembie HaumenoBanue
} (TeMbl) yueOHON TUCIUIIMHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 Brenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, I1P2,
asnen 1 Anredpa 11P3, IIP4,11P5, TIPS, Tecm
11P10, I1P12
3 Tema 1.1. PazButue nonsrus o JIP4, JIP9, MP1 MP3, | IIpakxmuueckas paboma
qUCIIe MP9Y,IIPI, IIP2, TIP3, | (npakxmuueckoe 3a0anue)
11P4, IIP8 Tecm
4 T 12 @ JIP4, MP1, MP3, MP4, | [Ipakxmuueckas paboma
ema 1.2 QyHKuMA U rpaguKu MPY, ITP1, ITIP2, IIP5, | (npakmuueckoe 3a0anue)
IIPS, IIP10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeler 1 JIP9, MP1, MP3, MP9, | [Ipakxmuueckas paboma
' PHIL, 1IP2, ITP3, ITP4, IIP8, | (npaxmuueckoe 3a0anue)
norapudmbl ITP10 Jukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MP9, | Koumpoavnas paboma
a3nesq 2 OCHOBbBI TPUTOHOMETPHH 11P3, I1P4, IP$, ITP10
7 Tema 2.1 OcHOBHBIE MOHATHUS JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
TpuroHomerpuu. [IpeobpazoBanus 1IP3, I1P4, ITP8, ITP10 | (npaxmuueckoe sadanue)
TPUTOHOMETPUYECKHX BHIPAKECHHI Tecm
8 Tema 2.2 TpUroHOMETPHUYECKHE JIP9, MPI, MP3,MP9, | IIpaxmuueckas paboma
YPaBHEHUS U HEPABEHCTBA 1IP3, ITP4, ITP10 (npaxmuueckoe 3a0anue)
9 JIPY, JIP13, MP1, MP3,
Pa3znen 3 Hauana MP5, MP9, ITP1, ITP2, Tocm
MaTeMAaTH4Y€eCKOIr0 aHAJIN3a [1PS, ITPS, ITP10,
1IP11, IIP12
10 |1 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
ema 3.1 [TpousBomHas KITUH ’ ) ’ > | 1P p
deen I/IMCECHI/IC by MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3adanue)
p 11Ps, ITP8, 1TP10, Koumponwvnas paboma
1IP11, IIP12
11 Tewma 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
PUMEHEHHE MP5, MPY, ITPS, IIP8, | (npaxmuueckoe 3adanue)
11P10 Koumponwvnasa paboma
12 JIPY, JIP13, MP1, MP3,
Paznean 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, ITP10
13 Tema 4.1 KoopauHatsl U BEKTOPHI P9, MP1, MP3, MP9, | Ilpaxmuuecxas paboma
' P P 11P6, I1PS, I1P10 (npaxkmuueckoe 3a0anue)
14| Tema 4.2 [IpsiMble M TUIOCKOCTH B ‘]/‘I/[II:%’];/I;)IZ” %ﬁ;: I];Igg” Ilpaxmuueckas paboma
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POCTPAHCTBE IIPY, ITP10 (npakmuueckoe 3a0awue)
Koumponvnas paboma
15 Tema 4.3 MHOTOrpaHHUKYU U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
KpYTJIbIe Tea MP4, MPY, IIP1, IIP 3, | (npaxmuueckoe 3adanue)
11P6, ITPS, I1P10 Konmponvnas paboma
Pa3nen 5 KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, IIPI, ITP7, ITP8,
. 11P13
BepPOATHOCTEl
Tema 5.1 DyieMeHTHI JIP4,JIP9, MP1, MP3, Ilpakmuueckas paboma
KOMOHHATOPHKH MPY, IIP1, ITP7, IIP8 | (npaxmuueckoe 3adanue)
Tema 5.2 DneMeHThI TeOpUU JIP4, JIP9, MP1, MP3, Ilpakmuueckas paboma
BEPOSATHOCTEN U MATEMATUYECKOU MP9, ITP1, I1P7,ITPS, (npaxmuueckoe 3a0anue)
CTATHCTUKHU P13

4.2 Ilpome:kyTouHAasi aTTeCTANUSA

[IpomexyTouHass arrecTamus OOYYAIONIUXCS OCYIIECTBISICTCS 110 3aBEPIICHHH HM3yYCHUS
JTUCIUILTAHBI U TIO3BOJISET ONPEACTUTh KAYeCTBO M YPOBEHb €€ OCBOCHUSI.

dopma MPOMEKYTOYHOW arTecTanuu mno aucuuiuimHe «Matematukay - nuddepeHImpoBaHHbIM

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTPC.

No Konumponwsnusie éonpocwt ougpgpepenyuposanmnozo Tema
3auema/OudaKkmuuecKue eOUHUYbl

1 | ®yuxnus. CBoiicTBa QyHKIMU: 00JaCTh ONIpeeiaeHus, Hyau GyHkuuy, | Tema 1.2 @yHkiuu u
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | Ipaduku
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

2 | OnpeneneHus CTEIICHH YHCIIa C Pa3IMIHBIME MMOKa3arensiMu. CBoicTBa
CTEIEHEN. Tema 1.3 Kopsu,

3 | Ompenenenue norapudma yrcia. OCHOBHOE JOTapuPMHUECKOE CTENCHHU | JIOTapu(MbI
TOXAecTBO. TeopeMsl 0 norapupmax. GopmMyina nepexosa OT OJHOIO
OCHOBAHUA K JPYTOMY.

4 | OnpeneneHust TPUTOHOMETPHUECKUX (YHKITHIA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPHUECKUE TOXKECTRA. MOHSATHUS
6 | PopMyInbl CIOKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEICHUSI. [TpeoOpazoBanust
8 | ®opmysbl mpeoOpa3oBaHKs CyMMbI U Pa3HOCTH TPUTOHOMETPUYECKUX TPUTOHOMETPUICCKHUX
(GyHKIMI B IPOU3BEJCHHE. BBIPA)KCHU I
9 | Onpenenenust 0OPaTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
10 | ®opmynbl KOpHEH NPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUI. Tema 2.2
Tpuronomerpuueckue
YpaBHEHUS U
HEPAaBEHCTBA
Ne Tunossble 3a1aHuA I DK3aMeHA Tema
Oobs13aTesIbHASA YACTh
1 Pemnre nmokasarenbHOe ypaBHEHUE: Tema 1.3 Kopuu, ctenenu u
491 =7 norapuQMbI
2 Pemute norapudmMuyeckoe HEpaBEHCTBO: Tema 1.3 Kopnu, crenenu u
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(2x-=7) > -1. J0rapuQmbl
3 Yupocrure: Tema 2.1 OcHOBHBIC IOHATHUS
cos cos 2a +tg asinsin2a. TPUTOHOMETPHHU.
[IpeobpazoBanus
TPUTOHOMETPHUYECKHUX
BBIPAKCHUU
4 Pemnre TpUroHOMETpUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTprdecKue
, V2 YPaBHEHWs ¥ HEPABEHCTBA
sinsin2x = 5
5 Haiitn 3Ha4eHME IPOU3BOJIHOM B TOUKE Xo: Tema 3.1 IIponsBoaHas
Flx) = 23;3)6_413;2; %o = 1. (GYHKIMH B €€ TIPUMEHCHUE

6 HaiifuTe HauMeHblIee 3HaueHne GYHKIMU y = x° — x2 — Tema 3.1 Ilpoussoanas

8x + 4 wmaorpeske [1;7]. GYHKIMY U ee TPUMEHEHHUE

7 Haiinute npoMexxyTKu Bo3pacTaHusi GyHKIUU: Tema 3.1 IIpousBoaHas

1, (GyHKIIUY U ee TPUMEHEHHE
y = Ex — 2x
8 Beruucnure HeonpeaeneH bl HHTErpall: Tema 3.2 UnTerpai u ero
f (% cos cosx + 2x — \/E) dx HPUMCHEHHE.

9 K miockoctu npoBeneHa HakinoHHass MA U neprieHIuKyJsip Tema 4.2 ITpsimMble U MIIOCKOCTH
MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOH U IIIOCKOCTBIO B IIPOCTPAHCTBE
cocrasisier 30°. Haii/iire JIMHBI HAKITOHHON M ¢ IPOCKLUHL.

10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u

a=(2;3;,-4); b=(1;-2;1). BEKTOPBI.
JlonmosiHMTEIBLHAA YACTH
1 =3 . 1\* Tema 1.3 KopHu, crenenu u
Pemmre noka3arenbHOE HEPABEHCTBO: (—) 20 < (—)
2 8 J0rapuQMbl

2 PelyTe TPUrOHOMETPUUECKOE YpaBHEHHE: 3S5in’x — 7 Tewma 2.2 Tpuronomerpuyeckue

sin sinx cos cos x + 2cos?x = 0. YpaBHEHUS U HEPABEHCTBA

3 Beruncnure miomanb KpUBOJIMHEMHON Tpaneuu: Tema 3.2 UnTerpain u ero

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

4 B ocHOBaHMM NPSAMON ITPU3MBI JIEKHUT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKU U

crtopoHamu 39 cm, 17 cM u 28 cM. BeicoTa mpu3Mel cocTaBiseT KpyTJIbIE TEJIa
20 cm. HaiiguTe noiaHyro MOBEpXHOCTh U 00BEM MPU3MBI.
5) Haiitu npon3BoaHyto ClnoxHONW QyHKIUU: Tema 3.1 [IpousBonaHas

y = \/ln In sin sin E :

(GyHKLINU U ee TPUMEHEHUE

Kpurepun ouenku ougpgpepenyuposannozo 3auema u sxzamena
- «OTINYHO» - TEOPETHYECKOEe COJep’KaHHe Kypca OCBOEHO MOJHOCThIO, 0€3 MpoOesoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHbIE TPOrpaMMOi yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.
- «XOopoHio» - TEOPETUYECKOE COJAEpKaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOenos,
HEKOTOpble YMEHHMsS CQOPMHPOBAaHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIe
3aJlaHUs BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUN BBIMOJIHEHBI C OIIMOKaMH.
- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COAECPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOesibl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HEoOXOIuMble YMEHHUs pabOThl C OCBOEHHBIM
MaTeprajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLUIMHCTBO IMPEIyCMOTPEHHBIX MPOTpaMMOil oOydeHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKH.
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- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEbIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YU€OHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.

[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl ObYUYEHUASA

1. AKTHBHBIE 1 HHTEPAKTUBHBIE METOBI UCIOJIB3YIOTCS IIPHA IPOBEICHUM TEOPETUUECKUX U
IIPAKTUYECKUX 3AHITHUI:

Pasgen/rema

HpI/IMeHHeMHe AKTUBHBIC
HHTCPAKTHBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tema 1.2 ®ynkuu,
HUX CBOWCTBA U
rpaduKu

I'pynnoseie nuckyccuu

Ha nepBoMm 3Tamne xakaas Ipymnma U3ydaeT u
XapaKTepu3yeT CBOMCTBA  3JIEMEHTapHBIX
byHKINH.

Ha Bropom »Tame - aHaiu3upys CBOMCTBa
(byHKUIUH, CTPOST UX TPadUKH.
Ha TPEeTheM JTane
npeoOpa3oBaHus rpaduKoB.

IIPpOU3BOJAT

Tema 1.3 Kophu,
CTCIICHH,
Jorapudmpl

AHanu3 KOHKPETHOM cCUTyaluu

Ha nepBom 3Tane paccMaTpuBarOTCs CTEIEHU
C palydOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT
HE/I0CTAaTKU NP PEIICHUN YpaBHEHU.

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

Paznen 2 OcHOBEI
TPUTOHOMETPHH

AHanu3 KOHKPETHOM CUTyaluu

CUTYalUsi-yIIpa>KHEHNE Ha TeEMY
«TpuroHoMeTpus B OKpyKaroleM MUPEY.

Pasnen 3 Hagana
MaTeMaTH4ECKOrO
aHaIM3a

I'pynnoseie nuckyccun

OOcyxnenne  mpoOJIeMbl  HCCIICIOBAHUS
CBOMCTB (yHKIMHM, B MHUKpOrpymHmax u
MpUBEACHUE HUX K OOUeMy alrOpUTMY;
HaxOoXJeHue Momanae ¢uryp u oobeMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHHKH U
KpYTJIbIC TeJla

Jenosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIYMCIICHHME  IIOBEPXHOCTH M  00Bema
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pellleHus] M pellaeT 3ajady. 3aTeM TIpyIma
3alllMIIAeT PELIEHUE Yy JOCKH, OTBEYAeT Ha
BOIPOCHI.
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NEPEYEHb IPAKTUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conep:xkanue . KoanuectBo
TeMEI HaumeHoBaHUe NPAKTHYECKUX 3aHATHIA 4ACOR
Pa3nen 1 Anreopa 34
Tema 1.1 1. Apudmerndeckue NeHCTBUS HAJl pAllUOHAILHBIMH U 2
Pa3Burtue nonsrus KOMIIJIEKCHBIMHU YHCJIAMHU.
0 ymucIie 2. ToxpaecTBEeHHBIE MPEOOPA30BAHUS PALIMOHAIBHBIX 2
BBIPAYKCHMUIA.
3. Pemenune panyoHaJIbHBIX YpaBHEHHH 2
4. PemeHue cucreM pallMOHAJIbHBIX YPaBHEHUH 2
5. Pemienune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanme Gpynkiuid. CBOWCTBa IMHEHHOH, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEITHON
rpaduku byHKIHi.
7. Tloctpoenue u yteHue rpagukoB GyHKIMMA 2
Tema 1.3 8. Pemenune uppanmoHanbHBIX YpaBHEHUH 2
Kophu, crenenn, | 9. IIpeoOpa3oBaHusi BBIPOKEHHH, COJCPKALIMX CTCIICHH U 2
norapudmel pauKabl.
10. Pemenue nokasaTenbHbIX ypaBHEHUI. 2
11. Pemenue nokasaTeibHbIX HEPABEHCTB. 2
12. Pemienue nokasaTelibHbIX YpaBHEHUI U HEPABEHCTB. 2
13. Haxoxaenue 3Ha4eHuil Jorapudma 1o npou3BoIbHOMY 2
ocHoBaHu10. [lepexos 0T 0THOr0 OCHOBAHHUS K APYTOMY.
Brruuciienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue ¥ HOTEHIIMPOBAHUE BBIPAKEHUH.
14. TTpubnuKxeHHbIC BRIYUCICHUS U PEIICHUE MPUKIIATHBIX 2
3amad.
15. Pemenue norapu(pMuuecKux ypaBHEHHUH. 2
16. Pemienune norapu()Mu4ecKux HEPaBEHCTB. 2
17. Pemenue norapu(pMU4eCKUX YpaBHEHHI U HEPABEHCTB. 2
Pa3nes 2 OcHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHbIil METO/1 U3MEPEHUS YIJIOB BpalllEHHs U CBSI3b C 2
OcHOBHBIE rpaaycHoil mepoil. Haxoxnenue 3HaueHun
HOHSATHUS TPUTOHOMETPUUYECKUX (YHKLHUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUH. 2
[TpeoGpa3oBanus OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
rpuronomerpudeckux| 20. IIpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH. 3
BBIPKECHUI @DOopMyITBI CIIOKEHUS, YABOSHHs. DOPMYIIBI IPUBEICHHUSL.
21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMN
MIPOU3BEICHUE, TPe0Opa3oBaHNe POU3BEICHUS
TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY.
22. Tloctpoenue rpauKOB TPUTOHOMETPHUUECKUX (DYHKIIHIA € 2
WCTIOJIH30BAHNEM T€OMETPUIECKHUX NMPE0Opa30BaHH.
Tema 2.2 23. [IpocTeiiniie TPUrOHOMETPUYECKHE YPaBHEHUS U 2
Tpuronomerpuuec HEPAaBEHCTBA.
KHe ypaBHeHUss U | 24. TpUroHoMeTpruuecKue ypaBHEHUS] U METObl UX PeIICHUsI. 2
HEpaBEeHCTBa 25. TpUroHOMETpPHYECKIE YPAaBHEHHS. 2
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Pa3zgen 3 Hayaaa ma

TEMATUYCCKOI'0 aHAJIN3a

30

Tema 3.1 26. UncnoBass 1OCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocleaoBarenbHocTU.  [Ipenen
GyHKIIUY 1 ee nocleioBaTebHOCTH. Haxoxenue npeaenon GyHKITHIA.
IPUMEHEHHE. 27. HaxoxxJieHre MPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHnrpoBanus, TadnIULA 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
29. BeruuciieHrne npou3BOHBIX CIOKHBIX (DYHKITUH. 2
30. IIpon3BoaHas: MeXaHUYECKUII U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJIHON. Y paBHEHHUE KAaCaTEIbHOM.
31. O6mas cxema uccieaoBaHus PYHKIUH. 2
32. UccnenoBanrie (QYHKIIMH C TOMOIIBIO IPOU3BOJHON H 2
MMOCTPOCHHE TPaA(UKOB.
33. Haxoxnenue HauOOIBINEr0 M HAWMEHBIIETO0 3HAYEHUS U 2
SKCTpeMalIbHBIX 3HaueHu# (yHkimu. [IpukiagHeie 3axa4u
Ha DKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
Wuterpan u ero HEOMpeACNEeHHBIX HWHTETPaioB TPHU TOMOIIU CBOWCTB
IPUMCHCHUE. WHTETPAJIOB.
35. lHTerpupoBaHre METOA0M 3aMEHBI IIEPEMECHHOM. 2
36. nTerpupoBanue pa3anyHbIMH METOJJAMH. 2
37. Teopema Herorona-JleiOuuna. Breruucnenue 2
OIpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPaIOB METOIOM 3aMEHBI 2
TEPEMEHHOM.
39. Beruuciienue iomiaei Guryp 1 00beMOB Tel. 2
40. dusnvecKue NPUIIOKCHUS HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bekropsl. [elictBus ¢ BekTtopamu. [lekapTroBa cucrema 2
Koopaunats! n KOOPJMHAT B MMPOCTPAHCTBE. PaccTosiHIE MEX Ty TOUKAMHU.
BEKTODBI. 42. JlekapToBa cucTeMa KOOPAMHAT Ha MJIOCKOCTU. Y paBHEHUS 2
IIPSIMOM, OKPYKHOCTH. PemreHne 3amad Ha pacroyioKeHUE
MPSMBIX Ha MIOCKOCTH.
Tema 4.2 43. PemieHue 3aa4 Ha MapajuieIbHOCTh MPSIMON U TMIIOCKOCTH. 2
[Ipsmble u utockocT| 44, Perenne 3agad  Ha TEPHEHIUKYISPHOCTH TMPSAMOH U 2
B IIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHne 3agady  Ha TNpUMEHEHHE TeopeM o Tpéx 2
MIEePIEeHIUKYNIIpax.
46. PerieHne 3a71a4 Ha MapauICILHOCTD TIOCKOCTEH. 2
47. Pemenue 3a7a4y Ha ABYIPaHHbBIE YTIIbL. 2
Tema 4.3 48. Pemenne 3a1a4 Ha napaieNienuIe] 1 Kyo 2
Mpuororpanauku | 49. Penienue 3a1a4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aad Ha BBIYUCIICHHE O0BEMOB 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 3a7a4 Ha KOMOWHAIIMY T€OMETPUYECKUX TEIL. 2
56. Pemenue 3aa4 Ha KOMOWHAIIMY T€OMETPUUYECKUX TEI. 2
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Pasznen 5. KomOuHaTopuka, CTAaTUCTHKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus:, coueTanus 2
DNeMEeHThI U TIEPEeCTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeseneHue BEpOSTHOCTH, CBOHCTBA 2
DNEMEHTHI TEOPUU BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSTHOCTEM.
BEPOATHOCTEHN U Brrunciienue BeposiTHOCTEM.
MaTeMaTU4eCKOn
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenne 3

KoHnTtponmpyemslie
KounTponbHas paszensl (T?MBI) KonTpoaupyembl OueHounbIe cpeacTBa
TOYKa y4eOHO € pe3yJabTaThl
JUCIUILTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KountpoJiabHas 1. Teopetuueckue
Auredopa MP3, MP4, MP9, paGora BOIPOCHI
I1P1, ITP2, I1P3, 2. TunoBsle 3agaHns
IIP4, I1P5, IIPS,
11P10, I1P12
Ne2 Pazpea 2. JIPY9, MP1, MP3, KonTpoabnas Tunoswle 3agaHus
OCHOBBI MP9, ITP3, ITP4, padora «OCHOBBI
tpuronomerpun | 11P8, IIP10 TPUTOHOMETPHUH»
Ne3 Pasznea 3. JIPY, JIP13, MP1, KonTpoubHas Tumnosele 3amanus
Hauana MP3, MP5, MP9, paéoTa mo Teme
matemarnueckor | [IP1, IIP2, IIPS, «IIpousBoanas
0 aHAJIN3a 1ip8, ITP10, ITP11, (YHKUHH ¥ ee
1pi2 NpUMeHeHHe»
KonTpoabuas Tunosble 3a7aHus
pabora no teme
«HAHTerpas u ero
NpPUMeHEHH e
Ne4 Pasznea 4. JIPY, JIP13, MP1, Konrpoabnas |1. 3agauu c
T'eomerpus MP3, MP4, MP9, | padora «IIpsimbie OCTPOEHHEM
11P2, ITP3, I1P6, U IUIOCKOCTH B yepTexa
11P8, 11P10 npocrpaHcrBe» |2. PacyerHsie 3amaun
KonTpoabHas
pabota no Teme
«MHoOrorpaHHuKu
U KPYTJIbIe TeJIay
Nes5 Pasznea 5. JIP4,JIP9, MP1, KonTtpoJsbHas Tect
Komounaropuka, | MP3, MP9, IIPI, pabora
CTATHUCTHKA U 11P7, ITPS, ITP13
Teopus
BEPOSATHOCTEH
Ne6 Homyck k IHopTdosmo 1. TIlpakTHueckue
9K3aMeHy/ paboThI
3a4ery 2. Tectol
3. KonTponbHbie
palboThI
Mpome:xxyrou | IuddepeHumrpoann YcrHbIi 3a4eT TeopeTnueckue
Has BIf 324eT BOMPOCHI TIO
arrecramus COoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBI | TUIOBbIE 3a1aHUs
Hast e
aTrTrecTanus OMJIeTHI
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Pazpen paboueii Kpatkoe conepxanie n3MEHEHHUS/JOTOTHCHHUS Hara, IMoanuce
n/n MpOTpaMMBbI Ne mporokona | npeacenarens
3acemanus I1K IIK
Pabouast mporpamma y4deOHOW aumcHUIIUHBI «MaTteMaTHkay
aKTyainmupoBaHa. B pabodyio mporpamMmy BHECEHBI CIEAYIOIINE
W3MEHCHUS:
1 3 YCJIIOBHS | B cBsi3u ¢ 00HOBIEHHEM MaTepUaIbHO-TEXHUYECKOIO 0OecIeueHust
PEAJIM3ALIMA | @ MarepuanbHO-TeXHHYECKOe oOecliedeHne YHTaTh B HOBOW 16.09.2020 r. ra
VUEBHOI | Penaxuuu: Tporoxon Ne 1 '\
JUCLIUTIAHBI Kabuner MaTemMaTH4ecKuX AUCHUILIUH
VYueOHas ayquTopus Uil NPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHATHUH, IS TPYNIOBBIX W WHAWBUIYAIBHBIX KOHCYJBTAIMU, IS
TEKYILET0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu.
Pabouee MecTro mpenomaBarens: IEPCOHAIBHBIA  KOMIIBIOTED,
paboune MecTa oOydJaromuxcs, Jocka yaeOHas1, yueOHas MeOels;
Monenu reoMeTpUIecKHX TeT,
IlepcoHanpHBIE KOMIBIOTEPHI
2 3 YCJIOBUA B cBi3m ¢ 3akaoueHHEM  KOHTPAKTOB €O CTOPOHHHMH
PEAJIM3ALIMM | 37CKTPOHHBIMU oubnuoreunsiMu  cuctemMamu  “BOOK.RU” 16.09.2020 r. ra
VUYEBHOI (dorosop KuoPyc memxma D5C BOOK.ru Ne18493307/]1-1093-18), IIpoToko A
JUCIATTAHbL OBC 3HAHHUYM (Kontpakr Ne K-60-20 ot 13.08.2020 r. OOO No 1

«SHAHUYM», 01.09.2020 r. mo 31.08.2021 r.) m. VYuebHo-
METOAMYECKOE Y HHGOPMAIIMOHHOE OO0CCICUCHUE peaTn3alun
NpOrpaMMBbI YUTATh B HOBOH PEAAaKIIUH:

OcHOBHBIE HCTOYHUKH:

1. AwntpomoBa, H. B. Anrebpa m Hauana MaTreMaTHYecKOIO
aHanmm3a. KoHcrekt nekiuii [DnekTpoHHBIH pecypc]: yueOHOE
nmocobue / H. B. AutporioBa; MI'TVY. - Marautoropck: MI'TY,
2017. - 66¢c.: Tabm., Tpad. — Pexmm goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxpooOBeKT.

2. bammakoB, M. WM. Maremaruka [DneKTpoHHBIH pecypc]:
yueOHuk / bammakos M.M. — Mocksa : KnoPyc, 2019. — 394
c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocrymna:
https://book.ru/book/929528

JonoTHuTEIbHBbIE HCTOYHUKH:

1. Imugr, P. A. Anrebpa. 3aJauHUK-IPAaKTUKYM [DIEKTPOHHBINA
pecypc]: VYuebHoe mocobme / P.A. IImuar. — CaHkT-
IetepOypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexxum nmocryma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3kpaHa.

2. AoGzanmoBa, H. M. Maremaruka: anreOpa W Hadana aHalu3a,
reoMeTpus [DNeKTpoHHBIH pecypc] : mpakTukyM [mns CIIO] /
H. M. A63amosa, H0. H. Caguuxosa, HO.®D. Cusuibkaena ;
MI'TY. - Marauroropck : MI'TY, 2017. - 1 31eKTpoH. ONT.
JICK (CD-ROM). - Pexum JIOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37
.pdf&show=dcatalogues/5/8808/S37.pdf&view=true . -
MaxkpooOBeKT.

3. Sumener, JI. T. MartemaTnka B TNpuMepax H 3agadax Jyis
noaroroBkn k EI'D m moctymnenuto B BY3 [OnextpoHHsIil
pecypc]: yu. moc. / JL.T. Slumenes, 2-e uzn., nom. — Mocksa:
Bysosckuit yuebnux, HUL[ MH®DPA-M, 2016. — 336¢c. —
Pexxum goctyna: https://new.znanium.com/read?id=32448 —
3ari. ¢ 9KkpaHa.
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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://new.znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://new.znanium.com/read?id=32448

3 YCJIOBUS
PEAJIN3ALIMU
YYEBHOM
JUCLIMITIMHBI

B cBs131 ¢ OOHOBICHHEM MaTEPHAIBHO-TEXHUUECKOTO 00CCIICUCHHS
n. MarepuaabHO-TEXHUYECKOe OOecreyeHrne 4YuTaTh B HOBOM
penaKiuu:

MS Windows (mommucka Imagine Premium) morosop [1-1227 ot
08.10.2018, cpok neiicteus:11.10.2021

Calculate Linux Desktop cBobomHo pacnpocrpansemoe I10
(https://www.calculate-linux.org/ru/), cpok neHcTBHs: GecCpOIHO
MS Office Ne135 ot 17.09.2007, cpok neiicTBus: 6eCCpPOUHO

7 Zip cBoboano pacrnpoctpansemoe (https://www.7-zip.org/), cpok
JIeWCTBHs: OECCPOUHO

16.09.2020 r.
[TpoTtoxon Ne 1
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