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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI  YUYEBHOIi
JUCLUIINHDBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CIHEIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHUAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHMS TEXHOJIOTHYECKOro Mpoduis npodecCHOHaIbHOTO
o0Opa3oBaHMUsI.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOunas gucuumiinHa «MaTemMaTHKa» OTHOCUTCSA K 0011eo0pa3oBaTeIbHOMY IUKIY MPOTPaMMBI
MOATOTOBKU CHEIHUAIMCTOB CPEJHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
o0miero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

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

3HaHUS U YMEHUS, TIOJTY4YEeHHBIE OOYUYaIOMIMMUCS MIPH OCBOCHUH 00I1€00pa30BaTeNbHON YyIeOHOH
JTUCIHUILTUHBL «MaTteMaTukay, yriiyousioTcs U pacuIupsIOTCs B IPOIEcce H3yUeHUsl yUeOHBIX AUCHIUTLIINH
IPOTPaMMBbI MO OTOBKH CTELUAINCTOB CpeaHero 3BEHA €CTECTBEHHOHAYYHOTO u
001enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 Iliianupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

OcBoenne cojepkaHus YydyeOHOM JUCHMIUIMHBI «MaTeMmaTuka» oOecreuyuBaeT JOCTHKEHHE
00yJarOIUMHUCS CIETYIONNX Pe3yabTaToB:

JIMYHOCTHBIE Pe3yabTaThl

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 JINYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, O0OIIEHAIIMOHALHBIX
npobiewm;

JIP13

MeTaﬂpeHMeTHble PE3YyIbTATHI

YMEHHME CaMOCTOSTENbHO ONpEAENATh LU JACITEIbHOCTH UM COCTaBIATh  IUIAHBI
NESTEIbBHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJUPOBATH M KOPPEKTHPOBATH
MP1 | nesTenbHOCTh; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS AOCTHKEHMS IOCTaBJIEHHBIX
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
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHUs TMPaKTUYECKHX 3aJad, MPUMEHEHHIO
pa3IMYHBIX METO/IOB MMO3HAHMS;

Mp4 | TOTOBHOCTE M CIIOCOOHOCTh K CaMOCTOATEIbHOW HH(GOPMallMOHHO-TIO3HABATEIbHOMN

JESTENIbHOCTH, BIIAJICHHE HAaBBIKAMHU MOJIYYCHHs HE0OXOIMMON WHQOpMaIu U3 CIoBapei




pasHBIX THUIIOB, YMEHHME OpPUEHTHPOBATHCS B pPA3IMYHBIX MCTOYHHMKAX WH(OpMAINH,
KPUTHUYECKH OLIEHWBATh M MHTEPIPETUPOBATh MH(GOPMALMIO, MOITYYaeMYI0 M3 Pa3INdHbIX
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 0e30IMacCHOCTH,  T'UTHCHHI,
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.

IlpenMeTHBIE 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 PEAIIbHOTO MUPA;

I1P2

c(OPMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHMYeCKMX IOHATHSX Kak O Ba)KHEHIINX
MaTE€MaTUYeCKNX MOJENAX, MO3BOJLAIOLUIMX OIKCHIBaTh 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
¢urypax, uX OCHOBHBIX CBOMCTBaX; c(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH HA YEpPTEkKax,
MOJIEISIX M B peallbHOM MHpE IeOMEeTpUUYecKHe (UIypbl; IPUMEHEHHE M3YyYEHHBIX CBOWCTB
reomMeTpuueckux ¢uryp u ¢Gopmyia s pelIeHUs IeOMETPUYECKUX 3ahady W 3a1ad C
IIPAKTHYECKUM COJICP)KAHUEM;

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(hOpMUPOBAHHOCTh TPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTeNIbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUM W POJIM AKCUOMATHKA B IPOBEICHUM JAEAYKTUBHBIX
pacCyXIEHUI;

I1P10

c(OpPMHPOBAHHOCTh MOHATUHHOIO ammapaTa MO OCHOBHBIM pa3jielaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBbI
Y HaXOJUTh HECTaHAAPTHBIE CIOCOOBI peleHus 3a/1ay;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJCIMPOBATH  pEalbHbIE  CUTYyallMd, HCCIIe0BATh
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

BIIQJICHUE YMEHHMSIMH COCTaBIICHHUS BEpPOSTHOCTHBIX MOJENICH MO YCJIOBHIO 3a7addl MU
BBIUKCJICHHS] BEPOSTHOCTU HACTYIUICHHSI COOBITHH, B TOM YHCIE C MpUMEHEHUeM (GopMyl
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; MCCIIEOBaHMS CIIydalHBIX
BEJIMYMH 110 UX PACIPEICICHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCHUIIINHBI

2.1 TemaTu4ecKu miaaH

YueOHas Harpy3ka

00y4arouuxcs
Bcero | B Tom uncie
Iliianupyembie
JIeK npak
pe3yabTaThl
Pa3nesn/ Tema 1uCHMIIINHEI 107 THYE
", CKHe OCBOEHHS
JUCIMILINHbBI
ypo 3aHd
KH THSA
BBenenue 2 2
JIP4, JIP9, MP1I,
MP3, MP4, MP9,
13aen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, IIP4,
IIP5, IIPS, I1IP10,
IIP12
JIP4, JIP9, MP1,
Tema 1.1. PazBuTue noHATHS O YHUCIIE 20 10 10 MP3, MP9, [IP],
IIP2, IIP3, IIP4, IIPS
JIP4, MP1, MP3,
MP4, MP9, IIP],
Tema 1.2 @ynkuun u rpaduku 12 8 4 11P2. 1P, TIPS,
IIP10, [IP12
JIPY9, MP1, MP3,
Tema 1.3 Kopnu, creneHu u torapudmsi 36 16 20 MP9, IIP2, TIP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
134en 2 OCHOBbl TPUTOHOMETPUN 32 15 17 MP9, TIP3, I1P4,
IIPS8,IIP10
Tema 2.1 OCHOBHEIE TOHATHUS JIP9, MP1, MP3,
TpuroHomerpui. [IpeodpasoBanus 20 9 11 MP9, IIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tema 2.2 TpuroHomeTpuuecKre ypaBHEHHUS U JIP9, MP1, MP3,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIPY, JIP13, MP1I,
Paznen 3 Hauaia MmaTeMaTH4eCcKOro 66 36 30 MP3, MP5, MP9,
aHaJIM3a IIP1, IIP2, TIPS, TIPS,
IIP10, I[IP11, IIP12
JIPY, JIP13, MPI,
Tema 3.1 IIpousBogHas GyHKIHMH U €€ 38 22 16 MP3, MP5, MP9,
MPUMEHEHNE IIP1, IIP2, IIPS5, TIPS,
IIP10, I[IP11, IIP12
JIPY, JIP13, MPI,
Tema 3.2. VIHTErpan u ero npuMeHeHNe 28 14 14 MP3, MP5, MP9,
TIPS, IIPS, IIP10
Pasnen 4 I'eomerpus 54 22 32 JIP9, JIP13, MPI,




MP3, MP4, MP9,
IIP2, [IP3, IIP6, IIPS,
IIP10
JIPY9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 8 4 4 MP9, I[1IP6, IIPS,
IIP10
Tewma 4.2 IpsiMble U JIOCKOCTH B JIP9, MP1, MP3,
HPOCTPaHCTBe 20 10 10 MP4, MP9, I[IP2,
IIP3, IIP6, IIP10
JIP9, JIP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKH U KPYTJIbIe TEIa 26 8 18 1IP1. [IP 3. IIP 6.
TIPS, IIP10
Pa3nesn 5 KomOuHaTOpuKa, CTATUCTHKA H JIP4.JIP9, MP1, MP3,
Teopusi BEPOATHOCTEM 12 8 4 MPS, ITP1, IIP7,
TIPS, I[IP13
JIP4, JIP9, MPI,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIP8
Tema 5.2 DnemMeHTHI TEOPUU BEPOSITHOCTEN U JIP4, JIP9, MP1,
MaTeEMaTUYECKON CTaTUCTUKU 6 4 2 MP3, MP9, IIP],
IIP7IIPS, IIP13
IIpomeskyTOYHAS aTTeCTALMSA, B TOM YUCIe 18 JIP4, MP9, I[IP1
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHO J1MCHHUNIMHBI

BBEJIEHUE

BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p colepkaHusl y4eOHOW NHCUUIUIMHBI U 3HAKOMCTBO
00y4YaroImuxcs ¢ OCHOBHBIMU YCJIOBUSIMHU M TPEOOBAHUSMH K OCBOEHHUIO MPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuania:

MatemaTtuka B Hayke, TEXHUKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTHUSX U MPAKTHUECKON
nesitenbHOCTH. llemm u  3amaum  w3ydeHuss MareMatuku mnpu  ocBoeHuu mnpodeccuit CIIO wu
cnenuanbHocteil CIIO cnenmunanbaocTelt CIIO.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoMJIEeHHE C pOJbI0 MaTeMaTHKH B HayKe, TEXHUKE, 3KOHOMHKE, HH(POPMAIMOHHBIX
TEXHOJIOTUSIX M MPaKTUYECKOW JeATenbHOCTH. O3HaKOMJIEHHE C LeMsIMH W 33jJadyaMH  W3Yy4eHHUs
MaTeMaTHKu npu ocBoenuu npodeccuit CI1O u cnenmansHocteit CIIO.

Pasznea 1 AJITEBPA

Tema 1.1 PazBuTHE NOHATHSA 0 YHCJTIE

ensie wu pamuoHanbHbie uncha. JledicTBurenbHple uucia. [IpubnvkeHHbIE BBIYUCIICHHS.
KommiekcHpie uwncna. PanuoHanbHble ypaBHEHHSI M HEPaBEHCTBA. PaBHOCHUIIBHOCTh YpaBHEHUM,
HepaBeHCTB, cucteM. OCHOBHBIE MPUEMBI MX pPelIeHHs (Pa3oKeHHEe Ha MHOXKHUTENH, BBEIEHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuii MeTon). MeToa HHTEpBAJIOB.

Buabl yueOHoO# nesiTeJIbHOCTH

BrimonHenue apudpMeTuiecKux ASHCTBHIA HAJl YUCIIaAMHU, COYETasl YCTHBIC U TMChbMEHHBIE IIPUEMBI;

HaxO0KJICHUE TPUOJIMKEHHBIX 3HAYCHHS BEIMYMH U MOTPEUTHOCTEH BBIUMCICHUHN (aOCOMIOTHON H
OTHOCHUTEIILHOW); CpaBHEHHWE YHCIIOBBIX BBIPDAKEHUN; HAXOXKICHHE OIIMOOK B MPEOOpa3OBaHHUAX U
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BBIUYHCIIEHUAX (OTHOCUTCSA KO BCEM IIYHKTaM IIPOIPaMMBlI).

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

W3ydyeHne Teopur paBHOCHIBLHOCTH YPAaBHEHHU U ee IpuMeHeHus. [loBTopeHue 3amnucu pemeHus
CTaHJAPTHBIX YpPaBHEHWI, NPUEMOB NpeoOpa3oBaHUS YPAaBHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHeHMIO. PeleHune cucreM ypaBHEHUI C NMPUMEHEHMEM pAa3JIMYHBIX Croco00B. O3HaKOMIIEHHE C
OOIIMMHU BONPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHUE CBOMCTB M TrpadukoB (QYHKIHUI 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. IHTeprpeTupoBaHUEe Pe3yJIbTaTOB C YYETOM PEeabHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuum u rpaguku

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

CpoiictBa QyHKIMU. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTh, MEPUOIUYHOCTb.
[IpomexyTku Bo3pacTaHus M yObIBaHMs, HauOoOJblllee W HAWMEHbLIEE 3HAYEHMs, TOUKU SKCTpEMyMa.
I'papuueckas untTepnperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
sapreHusIX. Apudmernueckue onepaunu Hag GyHkuusamu. CrnoxHas yHkuus (kommosuius). [lonstue o
HEeNPEepbIBHOCTH (DYHKIIHMH.

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

Bujabl yueOHoii 1eATeJIbHOCTH

O3HakoMJICHHE C IOHATHEM NEPEMEHHOM, TPUMEepaMu 3aBUCUMOCTEN MEXKAY ePEeMEHHbBIMU.

O3HakomJieHHE C TIOHSATHEM rpaduka, onpeaeneHre MPUHAUICKHOCTH TOYKH TpaduKy (yHKIHH.
Onpenenenue no ¢popmyse MpocTeniiei 3aBUCUMOCTH BUJ1a ee rpaduka. BoeipaxeHnue no ¢popmyse oaHOM
nepeMeHHoN dYepe3 apyrue. O3HaKOMIIGHHE C ompeneieHneM (QYyHKIUU, (GOpMyIUpoOBaHUE €ro.
Haxoxnenue obnactu ompeneneHus M oOiacTH 3HaueHU ¢yHkuuu. O3HaKOMIIEHHE C NpUMepamu
(YHKIIMOHAJIBHBIX 3aBHCHMOCTEH B pealbHBIX MPOIECCAX M3 CMEXHBIX AUCHMILINH. O3HAKOMIIEHUE C
JI0Ka3aTeNbHBIMU  PACCYKICHUSAMU HEKOTOPBIX CBOWCTB JIMHEHHOW M KBaJApaTUYHOW (YHKIMH,
MIPOBEJICHUE MHCCIEI0BAaHUS JIMHEWHOM, KYyCOUHO-JIMHEHHOW, JpOOHO-IMHEHHOM W KBaJpaTUYHOU
¢bynkuuit, noctpoenne ux rpapukoB. Iloctpoenne m urenue rpaduxoB Qynkuuil. MccnenoBanue
¢byakuun. CoctaBiieHre BUAOB (PYHKIIUN TTO TaHHOMY YCJIOBHUIO, PEIICHUE 3a/]1a4 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
IIPU UCCIIEI0BAaHUU YPAaBHEHUM U PEIIEHUH 33a4 Ha SKCTPEMYM.

O3HakoOMJICHHE C MIOHATHEM CIIOKHON (QYHKIUH.

Tema 1.3 KopHu, cTeneHu u jorapugmsl

Kopun wu crenenun. KopHu HarypambHOM CTENEHM W3 4YHMCIa M MX CBoicTBa. (CTemeHu ¢
paloHaIbHBIMU IOKA3aTEIsIMU, UX cBoMcTBa. CTeneHu ¢ AeMCTBUTENbHBIMU NOKa3aTtensiMu. CBolicTBa
CTENEHU C JEVCTBUTEIBHBIM ITOKA3aTEIEM.

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

IIpeoOpasoBanue anreOpanyecKux BBIPAKCHUI. IIpeoOpazoBanue paloHaIbHbIX,
UPPaLMOHATIBHBIX, CTEIIEHHBIX, I0KA3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

IToka3zarenbHas u norapudmudeckas ¢pynkuuu. Onpenenenus GyHKIUN, UX CBOMCTBA U rpadUKH.
[IpeoOpa3zoBanus rpadpukoB. [lapannenbHblil mepeHOC, CUMMETpPUs OTHOCUTENBHO OCell KOOpJWHAT, U
CUMMETPHUSI OTHOCUTEIBHO Hayajlla KOOPAWUHAT, CUMMETPHUS OTHOCUTEIBHO IIPSIMOM, PACTSKEHHE U
CKaTue BAOJb OCEH KOOpMHAT.



[TokazarenpHble U JorapupmMudeckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX PEIICHUS (pa3loKeHue
Ha MHOYKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJACTAHOBKA, TpauyeCcKuil METON).

[Toka3zarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI HX PEIICHUS.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM pAJAMKalIOB U C IpaBUJIaMU
cpaBHeHUEM KopHeil. DopMynupoBaHHE OINPEACIICHUS KOPHS M CBOMCTB KOpHEH. BbluucieHnue u
CpaBHEHHE KOpPHEH, BHINIOJHEHNE MPUKHUIKKA 3HaueHHs KopHs. [Ipeobpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIpXEHUH, COJepKallNX paauKkaibl. BelonHeHue pacuyeroB mo (Gopmynam, coaepKalluM pauKabl,
OCYIIECTBIISII HEOOXOMUMBIE TOACTAHOBKM W TpeoOpazoBanus. OnpeneneHre pPaBHOCHIBLHOCTH
BBIDAXKEHUI C pagukaiamMu. PelieHne HppanuoOHAIBbHBIX YypaBHEHHH. (O3HAaKOMJIEHHE C IOHSATHEM
CTENIEHH C JIEHCTBUTENbHBIM IOKa3areneM. HaxokIeHue 3HAaYeHWl CTENeHH, HCIOoJb3YysS IpU
HEO0OXOIMMOCTH MHCTPYMEHTAJIbHBIE CpPEACTBA. 3alKChIBAaHHE KOPHS N-ii CTENEHU B BHJE CTEIEHU C
IpOoOHBIM TOKa3zareneM U HaobopoT. DopMmylIHpoBaHHE CBOWCTB CTEICHEW. BhrumciieHue creneHei c
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE IPUKHUJIKUA 3HAYEHUs CTENECHHU, CPAaBHEHHUE CTEICHEM.
[IpeoOpa3oBanue YUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, COJCpXKAIIMX CTENEHH, NPUMEHsSI CBOWMCTBA.
Pemrenne mnokazarenbHbIX ypaBHeHUM. (O3HaKOMIIEHHE C NPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIUHCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JIOTOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1ady Ha
CJIOKHBIE MPOLEHTHI.

Brimonnenue mnpeoOpa3oBaHMil BBIpAXKECHHUH, NPUMEHEHHE (OPMYN, CBS3aHHBIX CO CBOMCTBaMU
crenened u Jorapudmon. OmpeneneHue o00IaCTH JOMYCTHMBIX 3HAYEHUH JorapuMuuecKoro
BbIpakeHUs. Pelienue norapupMuiyeckux ypaBHEHUH.

Boruncnenune 3HaueHuil pyHKUIMU MO 3HAYeHHIO aprymenTta. OmpeseneHue MOJO0KEeHUs TOYKU Ha
rpaduke 1Mo ee KoopAMHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH ISl CpaBHEHUS 3HAYCHUI
crenenei u norapudmos. [TocTpoeHne rpaguKoB CTENEHHBIX U TOTapupMUUECKUX (HYHKIUI.

Pemrenne mokaszarenbHBIX W JIOTapU()MUYECKUX YPaBHEHHMH M HEPAaBEHCTB IO HW3BECTHBIM
aIropuTMaM.

Pa3znesn 2 OCHOBBI TPUTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATUS TPUTOHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHH .

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

OcCHOBHBIE TPUTOHOMETpPUYECKHE TOXAecTBa. Dopmynbl npuBeneHus. DOpMyIbl CIOKEHUS.
@opmyinsl ynBoeHus. @opmyibl IOJOBUHHOIO yIiia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHuil. IlpeoOpazoBaHue CymMMBbl
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJCHME W TPOM3BEAECHUS B CyMMy. BbipaxkeHue
TPUTOHOMETPUUECKUX (YHKIIMM yepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkuuu. CBoicTBa U rpauKH CUHYca, KOCHHYCA, TAHT€HCa M KOTaHT'€HCa.
[TpeobpazoBanus rpaduxos. [lapanienbHbIi TEPEHOC, PACTSIKEHUE U CKATHE BAOIb OCEH KOOpAUHAT.

Buabl yueOHoii 1eATeIbHOCTH

N3yueHne paivaHHOrO METOJAa M3MEpPEHHs YIJIOB BpAIEHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yriioB BpalleHNus Ha OKPY)KHOCTH, COOTHECEHHE BEIMUMHBI YTJIa C €r0 PacloOKEHHEM.

DopMyIMpOBaHUE OMPENEICHUM TPUTOHOMETPUYECKUX (DYHKIUN 7S YIJIOB MOBOPOTa M OCTPBIX
YTJIOB MPSMOYTOJIEHOTO TPEYTOJbHUKA U 00BSICHEHNE UX B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYCHHUU
TPUTOHOMETPUUYECKUX (PYHKLUH 1O OJJHOM U3 HUX.

N3ydyenne ocHOBHBIX (OPMYJST TPUTOHOMETPHUH: (POPMYIIBI CIOKEHHUS, YABOCHHUS, TPeoOpa30BaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKUUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHUM TOYEK HA €AMHUYHOW OKPYKXHOCTHU U NPUMEHEHUE UX
111 BbIBOZA (hOpMYJI IPUBEICHUS.



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

O3HaKoOMJICHHE C TOHATUEM FAPMOHHYECKUX KOJIEOaHUN U MPUMEPaMU TapMOHUYECKUX KOJIeOaHMi
IUIs1 ONIUCAHMSI IPOLIECCOB B (PU3MKE U APYIUX OOJIACTSIX 3HAHMSL.

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

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHUsI 1 HEPaBEeHCTBA

TpuronomeTpuueckue ypaBHEHUs U HepaBeHCTBA. [Ipocreiiliie TPUTOHOMETPUUECKUE YPABHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MpPHEMbl UX peLICHHs (pa3joKeHUE Ha MHOXKHUTEINH,
BBE/ICHHE HOBBIX HEM3BECTHBIX). [IpocTeiiie TpuroHoMeTpudecKrue HepaBeHCTBRA.

OOpaTHble TpUrOHOMETpUYECKUE PYHKIIMH. APKCUHYC, apKKOCUHYC, apKTAHT€HC.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C MOHATHEM OOpaTHBIX TpUTOHOMETpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKCHHYCa, apKKOCHHYyCa, apKTaHTeHca 4ucia, (GopMmynwpoBaHWE HX, H300pakeHHWE Ha CIUHUIHON
OKPY’KHOCTH, IPUMEHEHHUE MPU PEIICHUN YPABHEHUM.

Pemenne mo ¢opMynaMm ¥ 1O TPUTOHOMETPHUECKOMY KPYTy MPOCTEUITUX TPUTOHOMETPHUSCKUX
ypaBHeHui. [IpumeHeHne oOHmIMX METOMOB pEIICHUS ypaBHEHUN (TpUBENEHUE K JIHMHEHHOMY,
KBaJpaTHOMY, METOJ Ppa3JIOKEHUs Ha MHOXHTEIH, 3aMEHbl TIEPEeMEHHOW) TMpU  pelIeHUuU
TPUTOHOMETPUYECKUX  YpaBHEHUH. YMEHHE OTMEeYaTb Ha Kpyre peueHuss MNpOoCTEHIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Ipumenenue cBOWCTB (YHKUMN [Uisi CpaBHEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
pelIeHUs] TPUTOHOMETPUUECKUX YPaBHEHUH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMI U ONpeieieHne o rpadukam ux
CBOJCTB.

Pasznen 3 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npenene IIOCJIEI0BATEILHOCTH. CymecTBoBanue npenena MOHOTOHHOM OTrpaHUYEHHOU
MIOCJIEI0BATEIBHOCTH. CymmMmupoBaHue MOCJIEI0BATEIBHOCTEH. beckoneuno yObIBaromas
reOMETPUUYECKAsl IPOrPECCUs U €€ CyMMa.

[IpousBonHas. [loHsATHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue KacaTenbHOM K rpaduky ¢yHkiuu. ITpousBojiHbBIE CyMMBI, pa3HOCTH, HPOHM3BEACHUS,
gacTHOro. IIpon3BOJHBIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUuH. I[IpuMeHeHne mNpPoU3BONHON K
ucclieIoBaHui0 GYHKIUN U nmocTpoeHHto rpadukos. [IponsBoaHbie 00paTHOM (YHKIMU U KOMIIO3UILIUH
GbyHKIHI.

IIpumepsl MCNOAB30BaHUS MPOU3BOAHOM [UIsl HAXOXACHUS HAWJIY4dlIEro PEelIeHUs B MPHUKIAIHBIX
3amavax. Bropas mpousBoHas, €€ TeOMETPUUYECKU B pU3nUecKuii cMbIci. Haxoxkaenue ckopocTu st
npoliecca, 3aJaHHOro (OpPMYIIOil U rpaduKOM.

Buabl yueOHoO# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM  IOCIENOBaTEIbHOCTH, cHoco0aMH ee 3aJaHus,
BBIUHCIICHUSIMH €€ WieHOB. O3HaKoMmleHue ¢ noHamuem npeoena nociedosamenvrocmu. O3HaKOMIICHHE
C BBIYUCIIEHMEM CYMMBI O€CKOHEYHOTO YMCJIOBOTO psja Ha MPUMEPe BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarolllell reoMeTpuyeckol mporpeccuu. PemieHue 3amad Ha TNpUMEHEHHE (QOPMYJbl CYMMBI
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSTHEM NpPOU3BOAHOM. M3yuenue u GopMynupoBaHue ee MEXaHMYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE ATOPUTMA BBIYMUCIECHHS NPOU3BOJHON HAa IMPUMEPE BBIYMCIICHHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buae. YcBoeHHe MpaBuil Tu(EpeHIMPOBaHNs, TaOIUIBI MPOU3BOIHBIX 3JIEMEHTAPHBIX
byHKIMA, TpuMeHeHue I nuddepeHnupoBanns (DYHKIMN, COCTaBICHHUS YpaBHEHHUS KacaTelIbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M TPOU3BOJAHOM, (opmynupoBka ux. IlpoBenenue c
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MIOMOIIBIO MTPOU3BOJHON MccieoBaHUs (QYHKINH, 33AaHHOW (popMyol. Y CcTaHOBIEHHE CBS3H CBOMCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

[TpuMeHeHre TPOM3BOIHOW JJIS pEIIeHUs 3a/7a4 Ha HAXOXKACHHWE HaWOONBIIETr0, HAMMEHBIIETO
3HAYEHUS M Ha HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpan. I[IpumMeHeHne onpeaesIeHHOro UHTerpaja A HaX0XKAECHUs Iuiouaau
KpuBoJinHelHOH Tpaneruu. @opmyna Hetotona-Jlelioununa. [Ipumepsl npuMeHeHUs: HUHTerpaia B (PU3UKE
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, BEIYHCIICHHE IIEPBOOOPA3HOMN AJis JaHHON (YHKITUH.

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

Paznen 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. Ci0)K€HHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
qucio. PaznoskeHne BEKTOpa 10 HaNpaBiIeHUAM. YTOJd MEXAy IByMs BeKTopaMu. [Ipoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe IpOU3BeIeHnE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMATHYECKUX U TPUKJIAIHBIX 3a1ady.

Buab1 yueOHoii 1eATEIbHOCTH

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

HaxoxaeHue ypaBHEHMH OKPY)KHOCTH, C(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MeXAy
TOYKaMH. V3ydyeHHe CBOWMCTB BEKTOPHBIX BEJIMYMH, IPABHJ PA3JI0KEHHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABUJI HAXOXKICHWS KOOpAWMHAT BEKTOpa B NPOCTPAHCTBE, IpaBUI JEHCTBUH C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

[IpuMeHeHHe TeOopuM IIpU PELICHUM 3a1ad Ha ACUCTBUA C BeKTOpamu. l3ydeHue CKalspHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM M INIOCKOCTH

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

O3HaKOMJIEHHE C J1I0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aUMHOM PACIIOJIOKEHUU MPSIMBIX U
IIJIOCKOCTEM C MCIIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsAMBIX B IIpocTpaHCTBe. IlapaenbHOCTh NPSMON U MIIOCKOCTH.
[TapamtensHOCTB TUIOCKOCTEN. [lepneHuKyYISIPHOCTD MPSMOM U TUIOCKOCTH.

[IepnieHquKyIAp U HAKJIOHHAs. YTOJ MEXAY IIPSAMOH U IUIOCKOCTBIO. JIBYIrpaHHBIN yrOJIL.

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICIbHBIA IEPEHOC, CHUMMETPHS OTHOCHUTEJBHO IIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OpTOTOHAJIBHON MPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U MPUBEICHUE [OKA3aTEIIbCTB IIPU3HAKOB B3aMMHOIO PACIIONIOKEHUS IPSAMBIX U
mI0cKocTel. Pacio3HaBaHrWe Ha 4epTekax M MOJEISIX Pa3Ju4HbIX CIIy4aeB B3aHUMHOTO PACIOJIOKEHUS
IpSAMBIX M IJIOCKOCTEHW, apryMEHTUPOBAHME CBOUX CyxJAeHUU. DopmMynupoBaHUE ONPEAEICHUH,
IIPU3HAKOB M CBOMCTB NAPAJUICNBbHBIX U IEPIEHAMKYJSAPHBIX IIOCKOCTEH, NBYTPaHHBIX M JIMHEHWHBIX
YIJIOB. BBINOJIHEHNE OCTPOCHUS YIVIOB MEXAY MPSIMBIMU, IIPSIMOU U INIOCKOCTBIO, MEXKAY INIOCKOCTSIMHU

11



MO0 ONMCAHHWIKO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMeHCHI/Ie MMPU3HAKOB U CBOMICTB PacCmoJIOKCHUA
OpSIMBIX M TUTOCKOCTEH TpW pemeHuH 3aaad. M3o0pakeHne Ha pPUCYHKAaX W KOHCTPYMPOBAaHHE Ha
MOACIIAX NCPHCHAUKYIIAPOB W HAKJIOHHBIX K IIJIOCKOCTH, HPAMBIX, MapaJUICIIbHBIX HJIOCKOCTGI;'I, YIJioB
MEXy IPSIMOH U TUIOCKOCTHIO 1 000CHOBaHHE TIOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUTIOCKOCTH, OT MPSIMOH JIO IJIOCKOCTH, MEXKAY TUIOCKOCTSIMH, MEXK]Ty CKPESIIUBAIOIIMMH TPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopMmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEMBbI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHWe Ha 4YEpPTE)KaX W MOJEISIX PACCTOSHUS U OOOCHOBAHHE CBOHMX CYXKICHHIMA.
OmnpeneneHue ¥ BBIUYUCICHUE PACCTOSHUW B MpocTpaHcTBe. [IlpumeneHune QopMyn ©u  Teopem
IUIAaHUMETpPUU I pCIICHUA 3aaa4. O3HaKOMIIEHHE C IIOHATHUEM napalyiICJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoricTBamMu. DOPMYJIMPOBAaHUE TEOPEMBI O TUIOMIAAN OPTOrOHATLHOW POCSKIIMH MHOTOYTOJIbHHKA.

[Tpumenenune Teopun A 0OOCHOBAHUS TOCTPOCHUH M BBIYUCICHHHA. APryMEHTHPOBAaHUE CBOHMX
CYXKIIEHUI 0 B3aMMHOM PaCIIOJIOKEHUH MMPOCTPAHCTBEHHBIX (HUTYD.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepummnbl, pebpa, rpanu MHoOrorpaHHuka. PasBeprka. MHororpanusie yribl. Bolmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsmas u HawioHHas npusma. IIpaBuibHas npusma.
[Mapannenenunen. Ky6. Ilupammpa. IlpaBunbHas mnupamuaa. YceueHHas mnupamuja. Terpasap.
Cummerpun B KyOe, B mapajuiesienumnesie, B npume u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMHIBI.

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

Hunuaap u koHyc. YceueHHbI koHyc. OCHOBaHME, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yoIas,
pa3BepTka. OceBble CEUeHUsT U CEUYeHMs, NapajiesnbHble ocHoBaHuio. lllap u cdepa, ux cedeHus.
KacarenbHast mimockocTs Kk cdepe.

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
NPSMOYTOJIBHOTO Tapajulesenumnena, Npu3Mel, HuIuHApa. DPopMynsl oO0beMa MUPaMUABI M KOHYCA.
®opmyIIbl IUIOHIAIM TOBEPXHOCTEHN UIMHAPA U KoHyca. @opMyIibl 00beMa 11apa U III0IMaau chepshl.

[TonoGue ten. OTHOMIEHUS MIIOMIa/Iel TOBEPXHOCTEH U 0O0BbEMOB MOIO0OHBIX TE.

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIPAaHHUKOB M BBHINOJHEHHE IMOCTPOCHMSI Ha M300paKEHUAX U MOJEISIX
MHOT'OI'PaHHHUKOB. BblunciaeHrne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTYpaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXKICHMH. XapakTepucTuka U H300pa)keHUE CEUeHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulomaze mnoBepxHocTeil. IlocTtpoenue mpocreimmx ceyeHuil KyoOa,
pu3Mbl, upaMuiel. [Ipumenenne (GakToB U CBEACHUN U3 IUTAHUMETPHH.

O3HakoMJIEHHE C BUJAMU CUMMETPH B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TeJl BPAIIEeHUs] U MHOTOIPaHHHUKOB. [I[puMeHeHne CBOWCTB CHMMETPUH MPH
pemieHnH 3agad. lcronb3oBaHME MPUOOPETEHHBIX 3HAHWUM ISl MCCIEIOBAHUS M MOJEIHUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHre OCHOBHBIX MHOTOTPAaHHHKOB U BBIMIOJIHEHHUE PUCYHKOB I10 YCIOBUSAM
3a/1a4.

O3HakOMJIEHHE C BHUJAaMHU TeJl BpalleHus, (HOpMyIHpOBaHUE UX OINPEICICHUH M CBOMCTB.
®opMmynupoBaHHE TEOPEM O CEUYEHHWH Iapa IUIOCKOCThIO M IUIOCKOCTH, KacaTenbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpalleHUs, UX pa3BepTKHU, ceueHus. Perienre 3aa4 Ha OCTPOEHKE
CEYCHM, BBIUUCIICHUE JIINH, PACCTOSAHMM, YIJIOB, IuIommanei. [IposeneHne noka3aTesbHbIX PacCyKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPUM IIPU PEUICHUM 337a4 Ha Tela BpaLICHUs,
KoMOuHauio Tei. M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHHE PUCYHKA 0 YCIOBHIO 3aJIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOMIAIU U 00beMa, aKCHOMaMHU U CBOMCTBamH. Pemienue 3agad Ha
BBIUUCIICHHE TUJIOUIaJIell MIOCKUX (UIyp C NPUMEHEHHEM COOTBETCTBYIOLIMX (opMyn M (akToB U3
IIaHUMETpuH. V3yuenue TeopeM O BBIUHCICHHH O0BEMOB MPOCTPAHCTBEHHBIX TEJ, pElICHHE 3aJay Ha
npuMeHeHne ¢GopMyn BbeMHCICHHS 00BbeMoB. W3ydenue GopMmyn A BBIYMCICHUS IUTOLIanei
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MOBEPXHOCTE MHOTOTPAHHUKOB W Tel BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIU
noBepxHOCTU cdepbl. Pemienue 3a1au Ha BIYMCIICHUE TUIOMIA IEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 Di1eMeHTBHI KOMOMHATOPUKH

OcHOBHbBIE TIOHSATUSI KOMOWHATOPUKU. 3aJadyd HA MOJCYET YMCJa Pa3MEIECHUM, MEepecTaHOBOK,
coueranuii. Pemenue 3amay Ha nepedop BapuantoB. Popmysna 6mHoma HeroToHa.

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.

O3HaKOMJICHHE C TIOHATHUSMU KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETAHHUSIMH, MTEPECTAaHOBKAMU U
dbopmynamu juist ux BbrunciaeHus. OObsicHeHUE U NMpuMeHeHue GopMyIl JUIsl BBIYUCIICHUS pa3MeEIIeHHH,
[IEPECTAaHOBOK W COYETAaHUN mpu peuieHUH 3anad. OzHakomieHue ¢ OuHomoMm HbproToHa u
TpeyroiabHukoM [lackans. Pemenue mnpakTUdyeckux 3afad C HUCHOJIb30BAaHUEM IMOHATHI W TMpaBUII
KOMOWHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCUMOCTH COObITHH. JIMCKpeTHAs CilydaiiHasi BETUYMHA, 3aKOH €€ paclpe/IeIeHusI.

UucnoBble XapakTEPUCTUKH AMCKPETHOM ciydaiiHOW BenuuyuHbl. [loHSATHE O 3akoHE OONBIINX
YHCel.

[IpencraBienue AaHHBIX (TaOJIULIBI, AUATPAMMBI, TpaduKH), FeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupMeTnieckoe, Mmenuana. [loHaTre o 3a1a4ax MaTeMaTHYECKON CTATUCTHKHY.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccUuecKoro OMpEAeNICHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTHU, TEOPEMBI O CYMME
BeposiTHOCTEN. PaccMoTpeHre mpuMepoB BBIYMCIIEHUSI BEpOsITHOCTEH. PelieHne 3aay Ha BBIUMCIIEHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MPEICTABICHUEM YUCIIOBBIX JAHHBIX U UX XapaKTEPUCTHKAMHU.

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

3 YCJOBUS PEAJIMBAIIMA YYEBHOM JUCITUIIJIAHBI

3.1 MarepuajbHO-TEXHMYECKOE 00ecrevyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOH JUCHUIUIMHBI MPEIYCMOTPEHBI CIICAYIONIHE CICIUAIbHbIC
MIOMCIIICHUA U OCHAILICHUC:

Tun u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIIICHUA

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMeIuiiHbIE  CpPEeICTBA  XpaHEHHus, IMepelayd U
IIPEACTABIICHUS uH(popMaIuu. Y4eOHo-MeToanuecKas
JIOKYMEHTaIus, TUJaKTUYECKHE CPENICTBA.

3.2 YueOHo-MeTOoANYeCKOE U HHPOPMAIIMOHHOE 00eciedeHUe Peau3aliuu NPOrpaMmbl

OcCHOBHbIE HCTOYHUKH:

1. AntpomoBa, H. B. Aure6pa u Hawyama marematudeckoro aHaim3a. KOHCIEKT JIeKIuit
[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=dcatalogues/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 mocryna:
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. — Caskr-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, }0.®. CumibkaeBa ; MITY. -
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 [Onektponnsiii 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 o0ecnieuenune u HTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne /loroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (mommucka | 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
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpouHo
Kaspersky Endpoint Security mis | JI-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
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip cBOOOIHO PacIpoCTpaHsIeMOe 6eccpouHO

HNurepHeTr-pecypcnl

1. ®enepanbHbIi 1IEHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — OIIMOP [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 >HIIIKIoNeANs Kupunna u Medoaus. [DnekTpoHHBIH pecypc]. —
Pexxum noctyna: https://megabook.ru/, ceoboansbIi. — 3ari. ¢ skpana. 3. pyc.

5. ®enepanbHblii 00pazoBaTenbHbIN nopTan «MHPOpMaOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHI
B 00pa3oBaHUM». [DNEeKTpOHHBIA pecypc]. — Pexum goctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ardl. ¢ 9kpana. 3. pyc.

6. Ilopran nugppoBoro obpazoBanus. [DIeKTpOHHBIH pecypc]. — Pexxum noctynma: www.digital-
edu.ru, cBOOOIHBIN. — 3arI. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit deneparnyu [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 KonTtponupyemsie paziess KonTtpomupyemsie HaumenoBanue
} (TeMbl) yueOHON TUCIUIIMHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 Brenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIP1, I1P2,
asnen 1 Anredpa 11P3, IIPA.IIPS, IIPS, Tecm
IIP10, IIP12
3 Tema 1.1. PazButue nonsrus o JIP4, JIP9, MP1 MP3, | lIpaxmuueckas paboma
qUCIIe MPY,IIPI, ITP2, ITP3, | (npakxmuueckoe 3a0amue)
11P4, IIP8 Tecm
4 T 12 ® JIP4, MP1, MP3, MP4, | [Ipaxmuueckas 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
' PHH 1IP2, I1P3, ITP4, ITPS, | (npaxmuueckoe 3a0arue)
J0TapruPMbI P10 Tfuxmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MP9, | Koumpoavnas paboma
a3nesq 2 OCHOBbBI TPUTOHOMETPHH 11P3, I1P4, IIP$, ITP10
7 Tema 2.1 OCHOBHBIE TIOHSTHS JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
TpuroHomerpuu. [IpeobpazoBanus IIP3, I11P4, ITP8, ITP10 | (npaxmuueckoe sadanue)
TPUIOHOMETPUYECKUX BBIPAKEHUI 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, IIP1, ITP2, | Tecm
MaAaTEeMaTHYECCKOI0o aHajin3a I1Ps, HP8, HP10,
1IP11, IIPI12
10 T JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
ema 3.1 [IponusBomHas KITUH ’ ) ’ > | 1P p
deen I/IMCECHI/IC by MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3aoarue)
p 11Ps5, ITPS, ITP10, Konmponvnasn paboma
IIP11, ITPI12
11 Tewma 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
PUMEHEHHE MP5, MPY, IIPS, IIP8, | (npaxmuueckoe 3a0arue)
11P10 Konmponvnasn paboma
12 JIPY, JIP13, MP1, MP3,
Paznean 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
1IPé6, IIPS, ITP10
13 Tema 4.1 KoopauHatsl U BEKTOPHI P9, MP1, MP3, MP9, | Ilpaxmuuecxas paboma
' P P 11P6, I1PS, I1P10 (npaxkmuueckoe 3a0anue)
14 JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma
Tema 4.2 [IpsiMble 1 MJIOCKOCTH B MP9, I[IP2, ITP3, ITP6,
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IIPOCTPAHCTBE

1IPY, I1P10

(npakmuueckoe 3a0awue)
Konmponvnas paboma

15 | Tema 4.3 MHOTOrpaHHUKY U

KpyTJble Tea

JIPY, JIP13, MP1, MP3,
MP4, MPY, IIP1, IIP 3,
IIPe6, ITPS, ITP10

Ipaxmuyeckasn paboma
(npakmuueckoe 3adanue)
Konmponvnas paboma

Pa3nesn 5 KomOunaropuka,
CTATUCTHKA M TeOpHs
BEPOATHOCTEM

JIP4,JIP9, MP1, MP3,
MP9, IIP1, IIP7, IIPS,
1IP13

Tecm

Tema 5.1 DieMeHTHI
KOMOMHAaTOPUKHU

JIP4,JIP9, MP1, MP3,
MP9, IIP1, IIP7, ITP8

Ipaxmuyeckasn paboma
(npakmuueckoe 3adanue)

Tema 5.2 DnemeHTsI TEOPUU

JIP4, JIP9, MP1, MP3,

IIpaxmuueckas paboma

MP9, IIP1, IIP7,IIPS,
1IP13

BEPOSATHOCTEN U MaTEMATUYECKOU (npaxmuueckoe 3a0anue)

CTaTUCTHUKU

4.2 Ilpome:kyTouHAasi aTTeCTANUSA

[IpomexxyTounasi arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JTUCIUILTAHBI U TIO3BOJISET ONPEACTUTh KAYeCTBO M YPOBEHb €€ OCBOCHUSI.

dopma MPOMEKYTOYHOM arTecTanuu mno aucuuiuimHe «Matematukay - nuddepeHImpoBaHHbIM

3aBCPIICHUUN U3YUYCHUA

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTPC.

No Konumponwsnusie éonpocwt ougpgpepenyuposanmnozo Tema

3auema/OudaKkmuuecKue eOUHUYbl

Tema 1.2 @yHkium u
rpaduxu

1 | ®ynaknus. CBoiicTBa QyHKIMU: 00JACTh ONPEEICHUS, HYIU (PYHKIIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEYETHOCTh, MOHOTOHHOCTb,
HKCTPEMYMBI, 00JIaCTh 3HAUCHHIA.

2 | OnpeneneHus CTEIICHN YHCIIa C Pa3IMIHBIME MMOKazareasiMu. CBoiCTBa

CTEIEHEN. Tema 1.3 Kopsu,

3 | Onpenenenne norapupma urcia. OCHOBHOE JIorapupMUIecKoe
TOXJECTBO. Teopemsl 0 norapudmax. @opmyna nepexoja OT OJHOTO
OCHOBAHUA K JPYTOMY.

CTEIeHH U JIoTapu(pMbI

4 | Onpenenenus TPUTOHOMETPUUYECKUX (PYHKIIHH. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUYECKHIE TOKICCTBA. MOHSATHUS
6 | PopMyInbl CIOKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEICHUSI. [TpeoOpazoBanust
8 | ®opmyibl npeobpazoBaHMs CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKUX TPUTOHOMETPUICCKUX
GyHKIMA B IPOU3BEACHUE. BBIPAXKECHUI
9 | OnpeneneHust 0OPaTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
10 | ®opmynbl KOpHEH MPOCTEHIIUX TPUTOHOMETPUIECKUX YPaBHEHUIA. Tema 2.2
Tpuronomerpuueckue
YpaBHEHUS U
HEPAaBEHCTBA
Ne Tunossble 3a1aHuA I DK3aMeHA Tema
Oobs13aTesIbHASA YACTh
1 Pemnre nmokasartenbHOE ypaBHEHUE: Tema 1.3 Kopuu, ctenenu u
49*+1 =7 norapuMbl
2 Pemmure norapudmuueckoe HepaBeHCTBO: Tema 1.3 KopHu, crenenu u
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(2x-=7) > -1. J0rapuQmbl
3 Yupocrure: Tema 2.1 OcHOBHBIC IOHATHUS
cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKCHUU
4 Pemnre TpUroHOMETpUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTprdecKue
, V2 YPaBHEHWs ¥ HEPABEHCTBA
sinsin2x = 5
3) Haiitn 3Ha4eHME IPOU3BOJIHOM B TOUKE Xo: Tema 3.1 [IpousBoaHas
FOx) = 2x33x_41xz; xo = 1. (GYHKIMH B €€ TIPUMEHCHUE

6 Haiinute naumenblnee 3Hauenne GyHkuun y = x5 — x? — Tema 3.1 [IpousBonaHas

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

7 Haiinute nmpoMexxyTKH Bo3pacTaHusi GyHKINU: Tema 3.1 [IpousBonHas

1, (GyHKLUU U ee IPUMEHEHUE
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
cocrasmsier 30°. HaiiuTe [UIHHBI HAKIOHHOM U €€ POCKIIHH.

10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u

a=(2;3;,-4); b=(1;,-2;1). BEKTOPBI.
JlonmosiHMTEIBLHAA YACTH
1 3L 1\* Tema 1.3 Kopuu, crenenu u
PemmTe noka3arenbHOE HEPABEHCTBO: (—) 20 < (—)
2 8 jorapu@mbl

2 PelmTe TPUTOHOMETPUYECKOE ypaBHeHHe: 3sin’x — 7 Tema 2.2 Tpuronomerpuueckue

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. TIPUMEHEHHE.

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 HaiiTi npou3BoHyO CII0KHON QYHKINH: Tema 3.1 [IpousBogHas

y = \/ln In sinsin % .

(byHKLINU U ee TPUMEHEHUE

Kpurepun ouenku ouggpepenyuposannozo 3auema u sxzamena
- «OTIANYHO» - TEOPETUYECKOE COJep’KaHHe Kypca OCBOEHO MOJIHOCTHIO, 0e3 mpoOenos,
yMeHUs cpOpMUPOBAHBI, BCE MPETYCMOTPEHHBIC MMPOTPAMMON yueOHbIC 3aJaHs BBHIITOTHEHBI, KAY€CTBO
UX BBIMOJHEHHUS OLIEHEHO BBICOKO.
- «XOopomuio» - TEOPETUYECKOE COJAEpKaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOenos,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAaHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil ydeOHBIe
3a/IaHMsl BHITIOJTHEHBI, HEKOTOPBIE BHUJIBI 33/IaHUN BBHITIOJIHEHBI C OMIHOKaMHU.
- «Y IOBIETBOPUTENILHO» - TEOPETUUYECKOE COAEp)KaHHE Kypca OCBOEHO YacTUYHO, HO
npoOesbl HE HOCAT CYHIECTBEHHOTO XapakTepa, HEoOXOIuWMble YMEHHUs pabOThl C OCBOEHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMON OOYy4YEeHUS
y4eOHBIX 3aJJaHH BBHIITOJHEHO, HEKOTOPHIE U3 BHITIOJHEHHBIX 3a/1aHUN COJIEPKaT OLINOKHU.
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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/IMeHSIGMBIe AKTHUBHBIC U
MHTCPAKTHUBHLIC 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 CBOWCTBAa  AIIEMEHTapHBIX
byHKINH.

Ha BTOpom »sTame - aHanmu3upys CBOIicTBa
(byHKIUH, CTPOST UX TPadUKH.
Ha TpeTbeM JTamne
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 IOUCK
pelieHust MpoOyieMbl, M KakK CIEACTBUE -
BBEJICHUE JIoTaprQMa gncia.

Paznen 2 OcHOBEI
TPUTOHOMETPHH

AHanu3 KOHKPETHOW CUTyaluu

CUTYalUs-yIIpaKHEHNE Ha TeMy
«TpUroHOMETpPHS B OKPYKAIOILEM MHUPE».

Pasnen 3 Hagana
MaTeMaTH4ECKOrO
aHaIM3a

I'pynnoseie nuckyccun

OO6cyxaenne  mpoOJEeMBl  HCCIEAOBAHUS
CBOMCTB (yHKIMHM, B MHKpOrpymdmax 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 Tella

Jenosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIYMCIICHHME  IIOBEPXHOCTH M  00Bema
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pelleHns U pemaeT 3agady. 3aTeM Tpynna
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. Pemnienune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoicTBa JMHEHHOM, 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
Kopnu, crenenn, | 9. IIpeoOpazoBaHus BeIpaKEHUH, COACPIKAIIMX CTEIICHU 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
ocHoBaHH10. [lepexos 0T 0JTHOrO OCHOBAHHUS K APYTOMY.
Brruucrienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKEHUH.
14. ITpuGnnKeHHbIe BEIYUCIEHHS U PELICHNE PUKIATHBIX 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 (YHKIUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKECHUH. 2
[IpeobpazoBanus OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA.
rpuronomerpudeckux| 20. IIpeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH. 3
BBIPKECHUI @DopMyITEI CIIOKEHUs, YABOSHHS. DOPMYIIBI IPHBEICHHUSL.
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 HEpPaBEHCTBA.
KM€ ypaBHeHUs U | 24. TpUroHoMeTpruuecKue ypaBHEHUS] U METObl MX PEIICHUSI. 2
HEpPaBEHCTBA 25. TpuroHomeTpuuecKre ypaBHCHHUSI. 2

19



Pa3zgen 3 Hayana MmaTeMaTH4ecKOro aHajJn3a

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. Haxoxxnenue HauOONBIIETO0 M HAaWMEHBIIETO 3HAYCHUS U 2
SKCTpEeMalIbHBIX 3HaueHud (yHkimu. [Ipukiagaeie 3axa4un
Ha DKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEeHHBIX HWHTETPaioB TPHU TOMOIIU CBOWCTB
pUMEHEHHE. WHTETPAJIOB.
35. lHTerpupoBaHre METOA0M 3aMEHBI IIEPEMECHHOM. 2
36. nTerpupoBanue pa3anyHbIMH METOJJAMH. 2
37. Teopema Herorona-JleitOauna. Breruucnenue 2
OIpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPaIOB METOIOM 3aMEHBI 2
TEPEMEHHOM.
39. Beruuciienue ioniaiei Guryp 1 00beMOB Tel. 2
40. duznyeckre NPUI0KEHNs HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cuCTEMa 2
Koopaunats! u KOOpJIMHAT B MIPOCTPAHCTBE. PaccTosiHMEe MeX /Ty TOUKaMHU.
BEKTOPBI. 42. JlexapToBa cUCTeMa KOOPJIUHAT 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
MIEePIECHIUKYIIIpPaXx.
46. PerreHne 3a71a4 Ha apauIeILHOCTD TNIOCKOCTEH. 2
47. Pemenue 3a7a4y Ha ABYTPAaHHbBIE YTIIBL. 2
Tema 4.3 48. PenreHne 3a/1a4 Ha NapajuIeyIeuie] U Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3MYy. 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 3aa4 Ha KOMOWHAIIMY T€OMETPUYECKUX TEIL. 2
56. Perenne 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKHX TEJ. 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.
MaTeMaTU4YeCKON
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 | [IP8, IIP10 TPUTOHOMETPHUID)
Ne3 Paznen 3. JIPY, JIP13, MP1, KonTpoubHas Tumosele 3amanus
Hauana MP3, MP5, MP9, paéoTa mo Teme
matemarnueckor | [IP1, IIP2, IIPS, «IIpousBoanas
0 aHAJIN3a 1ip8, ITP10, ITP11, (YHKUHH ¥ ee
1pi2 NpUMeHeHHe»
KonrpoabHas 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, I1P3, I1P6, U IUIOCKOCTH B gepTexa
11P8, 11P10 npocrpaHcrBe» |2. PacyerHsie 3amaun
KonTpoabnasn
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 IHoprdosamno 1. IIpakTHueckue
JK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IMpome:xyrou | IuddepeHumrpoann YcTHbIM 3a4eT TeopeTnueckue
Has BIN 3a4eT BOMPOCHI TIO
aTTecTanus COoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBI | TUIOBbIE 3a1aHUs
Hast e
aTTecTanusa OMJIEeTHI
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Paszpen paboueii Kparkoe cozeprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, Ionmuce
n/n MpOTpaMMBbI Ne nmporokona | npexacenarens
3acemanus I1K IIK
Pabouast mporpamma y4deOHOW aumcHUIIUHBI «MaTteMaTHkay
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
W3MCHECHUS:
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 '\
JUCLIATUTAHBI Kabuner MaTemMaTH4ecKuX AUCHUILIUH
VYueOHas ayquTopus Uil NPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHSTHH, JUIS TPYNIOBBIX M MHAWBUIYalIbHBIX KOHCYJIBTALUH, IS
TEKYIIEro KOHTPOJISI U IPOMEKYTOYHOH aTTeCcTaly.
Pabouee wMecto mpernojaBaTelns: MEPCOHAJBHBIA  KOMIIBIOTED,
paboune MecTa 0OyJaromuxcs, Jocka yaeOHas1, yueOHas MeOels;
Monenu reoMeTpHIECKHX TE;
[lepcoHambHBIE KOMIIBIOTEPHI
2 3 YCJIOBUA B cBi3m ¢ 3akaoueHHEM  KOHTPAKTOB €O CTOPOHHHMH
PEAJIM3ALIMM | 37CKTPOHHBIMU oubnuoreunsiMu  cuctemMamu  “BOOK.RU” 16.09.2020 r. ra
VUYEBHOI (dorosop KuoPyc memna 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 gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.
pdf&show=dcatalogues/5/8774/S4.pdf&view=true . -
MaxkpooOBeKT.

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. — CaHkTt-
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,
reomerpusi [DnekTpoHHBIH pecype] : npaktukym [ans CIIO] /
H. M. A63amosa, 10. 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 . -
MaxpooOBeKT.

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 cBsi3u ¢ 00HOBJIEHHEM MaTEpPHAILHO-TEXHUYECKOT0 00eCIIeUeHHUs
n. MarepuaabHO-TEXHUYECKOe OOecreyeHrne 4YuTaTh B HOBOM
penaKnuu:

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

MS Office Nel135 ot 17.09.2007, cpok neiictBusi: 6eccpodHO

7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JIeUCTBHsI: OECCPOUHO

16.09.2020 r.
IIporokosn Ne 1
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