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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI  YUYEBHOIi
JACIHATITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITO — mporpamMmbl MOATOTOBKH CIHEIMAIMCTOB CPEIHEr0 3BEHA IO CICHUAILHOCTH
cpenHero Mpo(eCCHOHAILHOTO 00pa30BaHUS TEXHOJIOTHYECKOro Mpoduis mpodecCHOHATbHOTO
oOpa3oBaHUs.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOunas aucuumiimHa «MaTemaTHKa» OTHOCUTCSA K 0011e00pa3oBaTeIbHOMY IUKIY MPOTPaMMBI
MOATOTOBKU CHEIUAIMCTOB CPEIHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

PaGouass mporpamma ydeOHOH AMCHMILIMHBI «MaTeMaTHKa» HWMEET MEXKIPEAMETHYIO CBS3b C
o01ieo0pa3oBaTenbHBIMU yueOHBIMU AucHUIIMHAMK «Dusukay, « M HpopMaTHKay.

3HaHUS U YMEHUS, TIOJTY4YEeHHBIE OOYUYaIOMIMMUCS MIPH OCBOCHUH 00I1€00pa30BaTeNbHON YyIeOHOH
TUCIHUIUTMHBL «MaTteMaTukay, yriyousioTcs U pacuIupsIOTCs B IPOIEcce H3yUeHUsl yUeOHBIX AUCHIUTLIINH
MIPOrpaMMBbI HOJrOTOBKH CTEIMAINCTOB CpeaHero 3BEHA €CTECTBEHHOHAYYHOTO u
o01enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 Iliianupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

OcBoeHue cojaepkaHusi y4eOHOM IuCHUIUIMHBI «MareMaTuka» oOecnednBaeT JOCTHKEHUE
00yJaroIUMHUCS CIEIYIONNX Pe3yabTaToB:

JIMYHOCTHBIE Pe3yabTaThl

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKku U OOIIECTBEHHOH NMPAaKTUKHU, OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYp, a TAKXKE Pa3IMuHbIX
¢opM 001IIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha

JIP9 IPOTSKEHUH BCEU KHU3HU; CO3HATEIbHOE OTHOIIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM npodecCHOHaIbHOM 1 00IIEeCTBEHHOM eI TeIbHOCTH,

OCO3HaAHHBIN BEIOOP Oyaytieit mpodeccuu 1 BO3MOKHOCTEH pean3aliui COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHHE K MPO(HECCHOHATIBLHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIECTBEHHBIX, FOCY1apCTBEHHBIX, OOIIEHAMOHAIbHBIX
npobiewm;

JIP13

MeTaﬂpeHMeTHble PE3YyIbTATHI

YMEHHME CaMOCTOSTENbHO ONPEAENATh LEIU JACSITEIbHOCTH W COCTaBJIATh  IUIAHBI
NESTEIbBHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJUPOBATH M KOPPEKTHPOBATH
MP1 | nesaTenbHOCT; MCHOJIb30BaTh BCE BO3MOXHBIE PECYPCHI A JOCTHKEHUS IOCTaBICHHBIX
Hesnel W peanu3aliy IUIaHOB AESITeTbHOCTH; BHIOMPATh YCIEIIHbIE CTPATErUy B Pa3INYHbIX
CUTYaIUsX;

BJIQJICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM U IPOEKTHOU
NeSITebHOCTH, HAaBBIKAMHM  pa3pellieHuss Mpo0sieM; CIOCOOHOCTh W 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,
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 OCHOBAHUMU, TPAHULl CBOErO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTaThl

I1P1

c(OPMHPOBAHHOCTD MPECTABICHUNA O MaTeMaTHKe KaK YaCTH MHUPOBON KyJIbTYPHI U O MECTE
MaTeMaTHUKd B COBPEMEHHOM LMBWIIM3ALUMU, O CIOCO0aX OMHUCAHMS HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUN PEAJIbHOIO MUPA;

I1P2

c(OPMHPOBAHHOCTh MPEACTABICHUH O MaTeMaTHMYeCKMX IOHATHSX Kak O Ba)KHEHIINX
MaTE€MaTUYeCKNX MOJENSAX, MO3BOJLAIOLIMX OIKCHIBaTh M M3y4aTh pas3HblE MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MOXKHOCTH AKCHOMATHYECKOIO IIOCTPOEHUS MAaTeMaTUYEeCKUX
TEOPUL;

ITP3

BJIAACHUC MCTOHAAMH [IOKa34aTCJIbCTB U AJITOPUTMOB PCHICHUA; YMCHUC HUX IMPUMCHATD,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHWA B XO04C PCUICHUA 3a1a4,

11P4

BJIIAICHUC CTAaHAAPTHBIMH [IIPpHUCMaMU PCIICHUA palMOHAJIBbHBIX KW HPPAIUOHAJIbHBIX,
IMMOKa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMCTPUUCCKHUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM,;

ITP5

c(hOpMUPOBAHHOCTh MPEACTABICHUH OO0 OCHOBHBIX TOHSTHSAX, HJEAX W METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMHM IIOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH HAa YEPTEXKAX,
MOJIEISIX ¥ B pEaJlbHOM MHpE F€OMETPUUYECKHUE (PUTYpbl; IPUMEHEHHE M3YyUYEHHBIX CBOMCTB
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  CUTyalUsAX 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 YTBEPXKICHUM U POJIM AKCUOMATHKA B IIPOBEICHUM JACAYKTUBHBIX
pacCyXICHHI;

I1P10

c(OpPMHPOBAHHOCTh MOHATUHHOIO ammapaTa MO OCHOBHBIM pa3jielaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBbI
Y HaXOJMTh HECTaHAAPTHBIE CIOCOOBI pelleHus 3a/1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJCIMPOBATH  pEalbHbIE  CUTYyallMd, HCCIIe0BATh
IIOCTPOEHHBIE MOJEIN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB Hpe,I[CTaBHeHI/Iﬁ 00 OCHOBHBIX IOHATHSAX MAaTEMAaTHYECKOI'0 aHalIM3a U
nux CBOfICTBaX, BJIAICHUC YMCHHUEM XapaKTCPU30BaATH IMMOBCACHUC (byHKHHﬁ, HCITIOJIBb30BaHHUEC
TMOJIYYCHHBIX 3HAHUM JJI ONIMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

P13

BJIAACHUC YMCHUAMU COCTABJICHUA BCPOATHOCTHBIX MO}ICJ’ICﬁ Imo YyCJIOBHUIO 3aJadud H
BBIUUCJICHUSA BEPOATHOCTU HACTYIIJIICHHUA COGLITHﬁ, B TOM YHUCIIC C NPUMCHCHHCM q)OpMYJ'I
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TCOPEM TCOPHUU BepOﬂTHOCTefI; HCCICO0BaHUA CJ'Iy‘IﬂfIHBIX
BCJIMYMH I10 UX PACTIPCACIICHHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCIHUIIINHBI

2.1 TemaTu4ecKu miaaH

YueOHas Harpy3ka

00y4arouuxcs
Bcero | B Tom uncie
Iliianupyembie
JIeK npak
pe3yabTaThl
Pa3nesn/ Tema 1uCHMIIINHEI 107 THYE
", CKHe OCBOEHHS
JUCHHUILIHHBI
ypo 3aHA
KH THSA
Benenue 2 2
JIP4, JIP9, MP1I,
MP3, MP4, MP9,
13aen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, IIP4,
IIP5, TIPS, IIP10),
IIP12
JIP4, JIP9, MP1,
Tema 1.1. PazButue noHATHS O YHUCIIE 20 10 10 MP3, MP9, [IP],
IIP2, [IP3, IIP4, I[IP8
JIP4, MP1, MP3,
MP4, MP9, [IP],
Tewma 1.2 @ynkuuu u rpaduku 12 8 4 11P2. 1P, TIPS,
IIP10, [IP12
JIPY9, MP1, MP3,
Tewma 1.3 Kopnu, creneru u jorapu@msi 36 16 20 MP9, IIP2, TIP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
134en 2 OCHOBbl TPUTOHOMETPUU 32 15 17 MP9, TIP3, I1P4,
TIPS, IIP10
Tema 2.1 OCHOBHEIE TOHATHUS JIP9, MP1, MP3,
Tpuronomerpui. [IpeobpasoBanus 20 9 11 MP9, IIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKECHUN 1IPS, IIP10
Tema 2.2 TpuronomeTpruyeckue ypaBHEHHS U JIP9, MP1, MP3,
HepaBeHCTBa 12 6 6 MP9, IIP3, I1P4,
IIP10
JIPY, JIP13, MP1I,
Pa3nen 3 Hauaya MmaTeMaTH4eCKOro 66 36 30 MP3, MP5, MP9,
aHaJIM3a IIP1, I[TP2 IIP5, TIPS,
IIP10, I[IP11, IIP12
JIPY, JIP13, MPI,
Tewma 3.1 [IpousBogHas GyHKIHMH U €€ 38 22 16 MP3, MP5, MP9,
TIPUMEHEHNE IIP1, IIP2, IIPS5, TIPS,
IIP10, I[IP11, IIP12
JIPY, JIP13, MPI,
Tewma 3.2. InTerpan u ero npuMeHeHue 28 14 14 MP3, MP5, MP9,
IIP5, TIPS, IIP10
Pasnen 4 I'eomerpust 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
Tema 4.2 IIpsimble U IIIOCKOCTHU B JIPS, MP1, MP3,
HPOCTpaHCTBe 20 10 10 MP4, MP9, I[IP2,
IIP3, IIP6, IIP10
JIPY, JIP13,MPI,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKHU U KPYTJIbIe TEIa 26 8 18 1IP1. [IP 3. IIP 6.
TIPS, IIP10
Pa3znen S KomOunaropuka, CTaTHCTHKA H JIP4,JIP9, MP1, MP3,
Teopusi BEPOATHOCTEM 12 8 4 MP9, IIP1, ITP7,
TIPS, I[IP13
JIP4, JIP9, MPI,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIP8
Tewma 5.2 DneMeHTHI TEOPUU BEPOSITHOCTEH U JIP4, JIP9, MP1,
MaTeMaTUYECKON CTaTUCTUKHA 6 4 2 MP3, MP9, IIP],
IIP7.IIPS, IIP13
IIpoMe:xxyTO4YHast aTTEeCTAllUsA, B TOM YHCJIE 18 JIP4, MP9, IIP1
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHO J1MCHHUNIMHBI

BBEJIEHUE

BxonHo#t koHTposb. MHCTPYKTUBHBIN 0030p colepkaHusl y4eOHOW NHCUUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcst ¢ OCHOBHBIMU YCJIOBUSAMHU M TPEOOBAHUSAMH K OCBOEHHUIO IIPOTPAMMBI.

Cooepoicanue yuebHo2o mamepuania:

MaremaTka B Hayke, TEXHHMKE, SKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHSIX M IMPAKTUYECKOH
nesitenpHOCTH. llemm u  3amaum  w3ydeHuss MareMatukd mnpu  ocBoeHuu mnpodeccuit CIIO wu
cnenuansHocTel CIIO cnenmansaocteit CITO.

Buab1 yueOHoii 1eATeIbHOCTH

O3HakoMJIEeHHE C pOJbI0 MaTeMaTHKM B HayKe, TEXHHMKE, SKOHOMHUKE, HH()OPMAIMOHHBIX
TEXHOJIOTUSIX M MPaKTUYECKOW JeATenbHOCTH. (O3HaKOMJIEHHE C LEeIsIMH U 33Ja4yaMH  H3Yy4EHHUS
MaTteMaTHku npu ocBoenuu npogeccuii CI1O u cnenmansHocteit CIIO.

Pasznea 1 AJITEBPA

Tema 1.1 PazBuTHE NOHATHSA 0 YHCJTIE

ensie wu pamuoHanpHble uwucna. JlelictButrenbHple uyucna. [IpuOnvikeHHbIE BBIYUCICHHUS.
KommiekcHpie uwncna. PanuoHanbHble ypaBHEHHSI M HEPaBEHCTBA. PaBHOCHUIIBHOCTh YpaBHEHUI,
HepaBeHCTB, cucteM. OCHOBHBIE MPUEMBI MX PEIICHHs (Pa3joKeHHEe Ha MHOXKHTENW, BBEIEHWE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuil MeTo). MeTo1 MHTepBaJoOB.

Buabl yueOHoO# nesiTeJIbHOCTH

Brimonnenue apupMeTudeckux ASHCTBHIA HAJl YUCIIaMHU, COYETasl YCTHBIC U TMChbMEHHBIE PUEMBI;

HaxO0KJICHUE MPHUOJIMKEHHBIX 3HAYCHHS BEIMYMH U TMOTPEUTHOCTEH BBIUMCICHUHN (aOCOMIOTHON H
OTHOCHUTENILHOW); CpaBHEHWE 4YHCIIOBBIX BBIPAKEHUH; HAXOXKICHHE OLIMOOK B MPeoO0pa3OBaHUAX U
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BBIYUCIIEHUAX (OTHOCUTCS KO BCEM IIYHKTAaM IIPOIPaMMBlI).

O3HakoMJIEHHE C MPOCTEHIINMU CBECHUAMU O KOPHSAX aareOpandyecKux ypaBHEHUH, MOHATUAMU
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHM.

N3y4yeHune Teopun paBHOCHIBHOCTH YPAaBHEHUU U €€ IpUMeHeHHd. [loBTopeHue 3amucu peleHus
CTaHJAPTHBIX YpaBHEHMI, NPUEMOB NpeoOpa3oBaHUS YpPAaBHEHUH JUIsI CBEACHUS K CTaHJApTHOMY
ypaBHeHMIO. PelieHue cucreM ypaBHEHUH C NMPUMEHEHMEM DAa3JIMYHbIX CIoco00B. O3HaKOMIIEHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHWE CBOMCTB W TpaduKOB (QYHKUIUH IpH
pEILIECHNN HEPABEHCTB.

Pemienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.

[IpuMeHeHHEe MaTeMaTHYECKMX METONOB Ul PELICHHs COACPXKATEIbHBIX 3alad M3 pa3IMYHBIX
o0acTeil HayKH U MPaKTUKU. IHTepIpeTupoBaHUE PE3yJIbTaTOB C YYETOM PEabHBIX OTPAHUYCHUH.

Tema 1.2 @ynkuum u rpaguku

Oynkuun. OO6sacTh ONpeAeTeHUs W MHOXKECTBO 3HAYeHMH; rpaduk (QyHKIMM, HOCTPOCHHE
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIMHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, HNEPUOTUYHOCTb.
[TpomexxyTku Bo3pacTaHusi W yObIBaHMS, HAaUOOJIbIIEe W HAWMEHbBIIEE 3HAYEHUS, TOUYKH IKCTpEMyMa.
I'papuueckas unTepnperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
aBleHusIX. Apudmernueckue onepaunu Haa pyHkuusaMu. Craoxnas yHkuus (kommosunus). [loasrue o
HENPEepbIBHOCTH (PYHKIUH.

Oo6parnbie pyakmun. O6IacTh ompeneneHus U 00IacTh 3HaueHHid oOparHoW (yHkmmu. ['padux
o0OpaTHOM (YHKITHH.

Bujabl yueOHoii 1eATeJIbHOCTH

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

O3HakomJieHHE C TIOHSATHEM rpaduka, onpeaeneHre MPUHAUICKHOCTH TOYKH TpaduKy (yHKIHH.
Omnpenenenue no ¢popmyse MpocTenlei 3aBUCUMOCTH BU1a ee rpaduka. Beipaxkenue no ¢popmyse oaHoi
nepeMeHHon dyepe3 apyrue. O3HakomiieHHE C ompeneneHueM (QyHKuu, (HOpMyIUPOBAHHUE €TO.
Haxoxnenue obnactu omnpeneneHus M oOnacTu 3HaueHUM ¢yHkuuu. O3HaKOMIIEHHE C IpUMepamu
(GYHKIIMOHATBHBIX 3aBHCUMOCTEH B peaNbHBIX MpOIeccaX W3 CMEXHBIX AUCHUTUIMH. O3HaKOMJICHHE C
JI0Ka3aTelNbHBIMU  PAcCYKJICHUSAMU HEKOTOPbIX CBOWCTB JIMHEHHOM M KBaJApaTUYHOM (YHKUHUH,
MIPOBEJICHUE MCCIEI0BAaHUS JIMHEWHOM, KYCOUHO-JIMHEHHOMW, JpOOHO-IMHEHHOM U KBaJpaTUYHOU
¢bynkuuit, noctpoenne ux rpadukoB. Iloctpoenne u uteHue rpadukoB QyHkuuil. Mccnenoanue
¢bynkuun. CoctaBieHue BUAOB QYHKIIUN 110 JTAHHOMY YCIIOBHUIO, PEIICHHUE 3a]]a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuit rpaguka GyHKIUH.

Wzyuenune nouamus obpamnoii ¢ynkyuu, ONpeneNeHue BUIa U Nocmpoenue 2paguka oopamHoi
QyuKryuu, Haxodxcoenue ee obracmu onpeoeneHus u ooracmu sHavyeHuu. IIpuMeHeHne cBOMCTB QyHKIuIt
MIPH UCCIICIOBAaHUH YPaBHEHHUH M PEIICHUH 33]1a9 Ha SKCTPEMYM.

O3HakoOMJICHHE C MIOHATHEM CIIOKHON (QYHKIUH.

Tema 1.3 KopHu, creneHu u Jorapugmsl

Kopun wu crenenu. KopHu HarypanbHOM CTENEHM W3 4YHMCIa M MX CBoMcTBa. (CTemeHu ¢
paloHaIbHBIMU IOKA3aTEIsIMH, UX cBoMcTBA. CTENEeHW C AEHCTBUTENBHBIMU NoOKazarensiMu. CBoiicTBa
CTETEeHHU C ACUCTBUTEIbHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapupm umncna. OcHOBHOe Jorapu(pMUUECKOe TOXIECTBO. JlecATHUHBIE U
HaTypasbHble orapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHIO.

IIpeoOpasoBanue anreOpanyecKux BBIPAKECHUI. ITpeoOpa3oBanue paloHaIbHbIX,
UPpaLMOHATILHBIX, CTEIIEHHBIX, I0KAa3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

IToka3zarenbHast u norapudmuyeckas ¢pynkiuu. Onpenenenus GyHKIUN, UX CBOICTBA U rpadUKH.
[IpeobpazoBanus rpadukoB. [lapamnenpHbIA TEPEHOC, CHUMMETPHSI OTHOCHTEIBHO OCel KOOpIAWHAT, U
CUMMETpUSI OTHOCHUTEIBHO Hayajla KOOPJIWHAT, CUMMETPUS OTHOCUTEJIBHO MpPSIMOW, pacTsDKEHUE U
CXaTue BJOJb OCE KOOpIUHAT.



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

[Toka3zarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI HX PEIICHUS.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOICTBAMM pAJAMKalIOB U C IpaBUIaMU
cpaBHeHUEM KopHeil. DopMynupoBaHHE OINpENEICHUS KOPHA U CBOMCTB KOpHE. Beruucienue u
CpaBHEHHE KOpPHEH, BHINOJHEHNE MIPUKHUIKKA 3HaUeHHs KopHs. [IpeoOpa3oBanne 4MCIOBBIX U OYKBEHHBIX
BBIp@XEHUH, COJlepKalluX paauKkaibl. BeimonHenue pacueroB mno (opmynam, coaepKaliuM paluKabl,
OCYILIECTBIISII HEOOXOMUMBIE TIIOACTAHOBKM U TpeoOpazoBanus. OnpenencHue pPaBHOCHIBHOCTH
BBIDAXKEHUI C paaukaiaMu. PelleHHe HppalMOHAIBHBIX YypaBHEHHU. O3HAaKOMJIEHHME C IOHSATHEM
CTENIEHU C JEHUCTBUTENBbHBIM IOKa3areneM. HaxokeHue 3HAYeHWil CTENeHH, HCIOoJIb3Yys IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alMChIBAHME KOPHS N-i CTENEHH B BHJE CTENEHU C
IpoOHBIM TMOKa3zareneM U HaobopoT. DopMylnupoBaHHE CBOWCTB CTENECHEW. BhIuMclieHHEe CTeneHeu C
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE IPUKHUIKUA 3HAYEHUs CTENEHH, CPAaBHEHHUE CTEICHEM.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHM, COACPIKALIMX CTENEHH, MPUMEHSS CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHeHUM. (O3HAKOMIIEHHE C NPUMEHEHUEM KOpPHEH W CTEleHed Mpu
BBIUHCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JI0TOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1a4 Ha
CJIOKHBIE POLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u gjorapudmon. OmpeneneHue o00JACTH JOMYCTUMBIX 3HAUYEHUN JOrapupMUYECKOTOo
BbIpakeHUs. Pelienue iorapupMuyeckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KoopAWHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH /Il CpaBHEHUS 3HAYCHUN
cteneneid u norapudmos. [loctpoeHune rpag kOB CTENIEHHBIX U JIOTapUMUIECKUX (DYHKITUH.

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

Pa3znen 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATUS TPUTroHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

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

OcHOBHbIE TPUTOHOMETpUUECKHE ToOXAecTBa. Dopmyibl npuBeneHUs. DOpMyINbl CIOKEHUS.
®opmyinsl ynBoeHuss. @opmyibl IOJOBUHHOIO yIia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHHil. IlpeoOpazoBanue cymmbl
TPUTOHOMETpUYECKMX (YHKUMH B MpPOU3BEACHHE U TPOM3BENEHUS B CymMMmy. Belpaxenue
TPUTOHOMETPUYECKUX (YHKIIMI Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue pynkuu. CBoicTBa U rpaguKH CUHYca, KOCHHYCa, TAHT€HCA U KOTaHIeHca.
[TpeobpazoBanus rpaduxos. [lapannenbHbIN TEPEHOC, PACTKEHUE U CHKATHE BAOIb OCEH KOOpIUHAT.

Buabl yueOHoil 1eATEIbHOCTH

N3yueHne paivaHHOrO METOJAa M3MEpPEHHs YIJIOB BpAIEHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yriioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €r0 PaclooKEHUEM.

dopMyIHpoBaHUE OMpPENEICHUM TPUTOHOMETPUYECKUX (DYHKUMN A7 YIJIOB MOBOPOTA U OCTPBIX
YTJIOB MPSAMOYTOJIBHOTO TPEYTOJbHUKA U 00BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIAECTB JUISI  BBIYHMCICHHS  3HAYEHUU
TPUTOHOMETPUYECKHUX (PYHKLMH 110 OJJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYS TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIBOEHUS, IPeoOpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKUX (YHKLUN B MPOU3BEJICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIIPOILEHHUS €TO.

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



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

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

O3HaKOMJICHHE C TOHATHEM pa3pbIBHOW MEPUOANYECKON (yHKUIWH, (OPMYIMPOBAHUE CBOMCTB
TAHI€HCa U KOTaHI'€HCa, IOCTPOEHHUE UX IrpauKOB.

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI 1 HEPaBEHCTBA

TpuroHomeTpuueckue ypaBHEHHUs U HepaBeHCTBA. [Ipocrelre TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MPHEMbl UX peUIeHHs (pa3joKEeHHE Ha MHOXKHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiilne TpuroHoMeTpuueckre HepaBeHCTBa.

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

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C MOHATHEM OOpaTHBIX TpUTOHOMETpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKcHUHyca, apKKOCHHYCa, apKTaHTeHCa 4ucia, (opMyTupoBaHHE HUX, H300paKeHHE Ha EAMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE NPU PELICHUN YPABHECHHUII.

Pemenne mo ¢gopmynaMm U 1Mo TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKHX
ypaBHeHui. [IpumeHeHne oOHIMX METONOB pELIEHUs YypaBHEHUU (TpUBEIEHUE K JHMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3JOKEHUS HAa MHOXUTEIM, 3aMEHbl IIEPEMEHHOM) IMpU  pEeLIeHUU
TPUTOHOMETPUYECKUX  yYpaBHEHUH. YMEHHME OTMeYaTb Ha  Kpyre peueHuss MNpOoCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenne cBOWUCTB (YHKIMN Ui CpaBHEHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peuIeHUsI TPUTOHOMETPUYECKUX YPABHEHUN.

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

Paznesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMH U ee IPUMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npezene [IOCJIEI0BATEILHOCTH. CymectBoBanue npenena MOHOTOHHOH OTrPaHUYECHHON
ITOCJIEI0BATEIbHOCTH. CymmupoBaHue IIOCJIEI0BATEIBbHOCTEM. beckone4Ho yObIBaromas
reOMETPHUUYECKAsl IPOrPECCHUs U €€ CyMMa.

[IpousBonHas. [loHsATHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue kacaTenbHOW K rpaduky ¢yHkuuu. I[IpomsBonHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. [Ipon3BOJHBIE OCHOBHBIX 3J€eMEHTapHbIX (QyHKIUH. [IpuMeHeHHe NPOM3BOAHOM K
uccieloBaHuio GyHKUMN U nmocTpoeHHto rpadukos. I[IponsBoaHbie 00paTHON (YHKIHMU U KOMIIO3UIIUH
GbyHKIU.

IIpumepsl MCNOIB30BaHUS MPOU3BOAHON JUIsl HAXOXICHUS HAWJIYUIIEr0 PELICHUs B IPHUKIAIHBIX
3amavax. Bropas nmpousBoiHasA, €€ TEOMETPUUYECKUN B (u3nueckuil cMbici. HaxoxxneHne cKopocTu aJis
nporiecca, 3alaHHOro (GopMysoi U rpaduKoM.

Buabl yueOHoO# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUUCIICHUSIMU €€ WIEHOB. O3HakoMmeHue ¢ noHamuem npeoeia nocnedosamenvrHocmu. O3HaAKOMIIEHUE
C BBIYUCIIEHMEM CYMMBbI O€CKOHEYHOTO YMCJIOBOTO psjia Ha MPUMEPE BBIYMCICHUS CYMMBbl OECKOHEYHO
yObIBarolllell TreoMeTpuyeckol mporpeccuu. PemeHue 3agad Ha TNpUMEHEHHE (QOPMYJBl CYMMBI
0EeCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSATHEM Npou3BOAHON. M3yuenue u GopMynupoBaHue ee MEXaHHYECKOTO U
TFE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE ATOPUTMA BBIYMCICHHUS MPOU3BOJHON HAa NMPHUMEPE BBIYMCIICHUS
MIHOBEHHOH CKOPOCTH M YTIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buje. YcBoeHHE IMpaBuil JTu(EpeHIUPOBaHNs, TaOIUIBI MPOU3BOJAHBIX 3JIEMEHTAPHBIX
¢byHKIUH, npuMeHeHue Ui AUQQepeHunpoBaHns (YHKIHMM, COCTaBJICHUS YypaBHEHHS KacaTelbHOM.
W3yuenne teopeM O CBSI3U CBOMCTB (DYHKIMM M NPOU3BOJHOM, ¢opmynupoBka ux. IlpoBenenue c
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MOMOIIBIO MTPOU3BOJHON McCeoBaHus (DYHKIMHU, 3aJaHHOM (POpMyIoid. Y CTaHOBIIEHHE CBSI3U CBOMCTB
(GYHKIMH ¥ IPOU3BOIHOM 1O UX TpaduKam.

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

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpain. I[IpumeHeHne onpenesIeHHOro UHTerpaja s HaX0XKAECHUs Iuiouaau
KpuBoJiMHEHOH Tpaneruu. @opmyna Hetotona-Jlelionuna. [Ipumepsl npuMeHeHUsT HHTErpaia B (PU3UKE
U TEOMETPHUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpajga W mnepBooOpasHoil. M3ydyeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoil U Teopembl HproToHa- JleiiOnuna. Pemenwe 3amad Ha CBs3b mepBOOOpasHON U ee
MIPOU3BO/IHOM, BEIYHCIICHHE NTEPBOOOPA3HOM AJIsl JAHHON (YHKITHH.

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. Ci0KeHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
yucio. Pa3noskeHne BEKTOpa MO HaNpaBICHUAM. YTOJI MEXAy IByMs BekropaMu. [Ipoeknus BekTopa Ha
ocb. Koopnunars! Bekropa. CkansipHOe Ipou3BeieHnEe BEKTOPOB. Vcnonp30BaHNEe KOOPAUHAT U BEKTOPOB
IIPYU PELICHUN MAaTEMaTHYECKUX U TPUKJIAIHBIX 3a]ady.

Buab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJIEHHE C MIOHATHUEM BEKTOpa. M3ydeHue nekapToBoi CUCTEMbl KOOPAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJaHHBIM KOOpAMHATaM TOYEK U INTIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxneHue ypaBHEHMH OKpPY)KHOCTH, c(epbl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MEXITy
TOYKaMH. V3ydeHHne CBOWCTB BEKTOPHBIX BEJIMYMH, IPABUJ DPA3JI0KEHHS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKICHWS KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, IpaBUI JEHCTBUN C
BEKTOPAaMH, 3aIaHHBIMA KOOPJAMHATAMM.

[IpuMeHeHHEe TeOpUM IIPU PELICHUM 3a1ady Ha JCHCTBUA C BeKTopaMu. M3ydeHue CKalspHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS MIPSMOM U INIOCKOCTH

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

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHNEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsAMBIX B IIpocTpaHCTBe. IlapaineabHOCTh NPSIMON U MIOCKOCTH.
[TapamrenpsHOCTB TIOCKOCTEN. [lepneHAuKyYISIPHOCTD MPSAMOM U TUNIOCKOCTH.

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

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICNbHBI TMEPEeHOC, CHUMMETPUS OTHOCHUTENIBHO IJIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [Tmomans OpTOTOHAIBLHON MPOEKITUH. N3o0paxkenne
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U MPUBEICHUE [OKA3aTEIIbCTB IIPU3HAKOB B3aMMHOIO PACIIONIOKEHUS IPSAMBIX U
mIockocTeil. Pacio3HaBaHWe Ha deprexkax M MOAENAX PAa3jMYHBIX CIy4aeB B3aWMMHOIO PaCHOJIOKEHUS
NpSAMBIX M IJIOCKOCTEHW, apryMEHTUPOBAHME CBOUX CyxIAeHUU. DopmynupoBaHUE ONPEIEICHUH,
MIPU3HAKOB M CBOMCTB MapajUICNIbHBIX M NEPIEHIUKYISPHBIX IUIOCKOCTEW, ABYTPAHHBIX W JIMHEHHBIX
yri0B. BeINoaHEHNE MIOCTPOCHMS YIIIOB MEKY HMPSMBIMU, IIPSIMON U IIJIOCKOCTBIO, MEKY IIJIOCKOCTSIMU
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o ONMCAaHWIO U PaCllO3HABAHUC HX HA MOIACIIAX. HpI/IMeHeHI/Ie MMPU3HAKOB U CBOMICTB PacCIoJIOKCHU A
OpsSIMBIX M TUTOCKOCTEH TpW pemieHuH 3aaad. M3o0pakeHne Ha pPUCYHKAaX W KOHCTPYMPOBaHHE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, HAaPaJJICIbHBIX HHOCKOCTCﬁ, YIJI0B
MEXy TIPSIMOH U TUIOCKOCTBIO 1 000OCHOBaHHE TTOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUIOCKOCTH, OT MPSIMOH JIO IJIOCKOCTH, MEXKIY TUIOCKOCTSIMH, MEX/y CKPEITUBAIOIIUMU MPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopMmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEMBbI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHWe Ha 4YEpPTE)KaxX W MOJENISIX PACCTOSHUS UM OOOCHOBAHHE CBOHMX CYXKICHHIM.
OmnpenencHue ¥ BBIUUCICHUE PACCTOSHUW B MpocTpaHcTBe. [Ipumenenune QopMmyn u  Teopem
IUIAaHUMETPUU U1 pCIICHUA 3aaa4. O3HaKOMIIEHHE C MOHSITHEM NnapaujiCJIbHOIO0 NPOCKTUPOBAHUA U CT'O
cBoricTBamu. @OpPMYJIMPOBAHUE TEOPEMBI O TUIOMIAN OPTOTOHAILHOW POCKIIMH MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS NOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXXJICHUI 0 B3aUMHOM PaCIIOJIOKEHUH IPOCTPAHCTBEHHBIX (UTYP.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmnbl, pebGpa, rpanu MHoOrorpaHHuka. Pas3Beprka. MHororpanHbsie yriiel. Beimykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HakioHHass npusma. llpaBunpHas npusma.
[Mapannenenunen. Ky6. Ilupamumpa. IlpaBunbHas nupamuaa. YceueHHas mnupamuja. Terpadap.
Cummerpun B KyOe, B mapajuiesenumesie, B npu3me u nupamuae. CeueHus Kyoa, IpU3Mbl 1 TUPAMUJIBIL.

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

Hunuaap u koHyc. YceueHHbI koHyc. OCHOBaHME, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yoIas,
pasBeptka. OceBble CeUeHUS W CEUYCHHA, MapajuienbHble ocHOBaHMio. lllap m cdepa, ux ceueHwus.
KacarenbHast mimockocTs Kk cdepe.

O6beMm wu ero m3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
NPSIMOYTOJIBHOTO Mapajulesienuieaa, Npu3Mel, HuauHApa. PopMmynbl oObeMa MUPaMUAbl M KOHYcCA.
dopMmyIIbl TUIONIAIM TOBEPXHOCTEHN IIMHAPA U KoHyca. @opMyiibl o0beMa 11apa U oAy chepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIpPaHHUKOB M BBIIIOJHEHHE IMOCTPOEHUS Ha HM300paKEHUSAX U MOJENSIX
MHOT'OI'PaHHHUKOB. BbluncieHne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTypaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXICHHMH. XapakTepucTuka U H300pa)keHUE CEUCHUsl, pazeepmKu
MHO202pAHHUKOS, BbIUUCIIEHUE Iulomaze mnosepxHocreil. IlocTpoenue mpocTteimmx ceyeHui Kyoa,
pu3Mbl, upaMuibl. [Ipumenenne GakToB U CBEACHUN U3 MJIAHUMETPUH.

O3HakoMJIEHHE C BUJAMU CUMMETPH B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuka CHMMETPUH TEJI BPAIIEeHUs] U MHOTOI'PAaHHUKOB. IIpuMeHeHre CBOWCTB CHMMETPUU NPH
pemieHnM 3agad. lcmosib30BaHME MPUOOPETEHHBIX 3HAHWUM ISl MCCIEOBAHUS M MOJIEIHMPOBAHUS
HECJIOKHBIX 3ajad. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIMIOJIHEHHUE PUCYHKOB I10 YCIOBUSAM
3a/1ad.

O3HakOMJIEHHE C BHJAaMHU Tel BpalleHus, (HOpMyIHpOBAaHUE HUX ONpEAEEeHUH U CBOWCTB.
@dopMynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCTbIO M IUIOCKOCTH, KacaTenbHOW K cdepe.
XapakTeprucTuKa U U300pakeHHe TeJ BpalleHUs, UX pa3BepTKHU, ceueHus. Pellenre 3a1a4 Ha MOCTPOEHUE
CEYCHM, BBIUKUCIICHUE JIINH, PACCTOSHMM, YIJIOB, IUIomanci. IIpoBeeHne 1oKka3aTebHbIX PACCYKACHUN
mpu pemeHnn 3anad. [IppuMeHeHHe CBOWMCTB CHMMETPHMH IIPU PEUIEHUM 3a7a4 Ha Tela BpallCHUs,
KoMOuHanuio Tei. M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBIMOJIHEHHE PUCYHKA [0 YCIOBHIO 3aJIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOIIAIU U 00beMa, aKkCHOMaMHU U cBoiicTBamH. Pemienue 3amau Ha
BBIUUCIIEHUE TIUJIOUIaJiell MIOCKUX (UTyp C HNPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IIaHUMeTpun. M3yuenue teopeM 0 BBIUHUCICHUH O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pELIEHHE 3a7ay Ha
npuMeHeHre GopMynn BbIUUCIEHHS 00beMOB. WM3ydeHue QopMmyn A BBIYMCICHUS IUIOLIA/EH
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MMOBEPXHOCTE MHOTOTPAHHUKOB W TeN BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIN
noBepxHOCTHU cdepbl. Pemienue 3a1au Ha BRIYUCIICHUE TUIOMIA IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 Di1eMeHTHI KOMOMHATOPUKH

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

CBoiicTBa OuHOMHHANBHBIX K03 durmenton. Tpeyronsuuk [ackas.

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 TIOHATUSMUA KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUCTAaHUSIMU, TEPECTAHOBKAMU U
dbopmynamu juist ux BbrunuciaeHus. OObsicHeHUE U MpuMeHeHue GopMyIl JUIsl BBIYUCICHUS Pa3MeEIIeHUIH,
IIEPECTAHOBOK W COYETAaHUM Mpu peuieHUH 3anad. O3HakomieHue ¢ OuHomoMm HbproToHa u
TpeyroabHukoM [lackans. Pemienue mnpakTudeckux 3afad C HUCHOJIB30BAHUEM IMOHSATHI W TMpaBUII
KOMOWHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COObITHH. JIMCKpeTHAs CiydaiiHasi BETUYMHA, 3aKOH €€ pacipe/IeIeHusI.

UucnoBble XapaKTEPUCTUKH IUCKPETHOHM ciydaiiHOW BenuyuHbl. [loHSATHE O 3akoHe OONBIINX
YHCel.

[IpencraBienue AaHHBIX (TaOJIULIBI, AUATPAMMBI, TpaduKH), FeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupmMeTnieckoe, Mmennuana. [loHaTre o 3a1a4ax MaTeMaTHYECKON CTaTUCTUKHY.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccUuecKoro OIpeAesieHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTHU, TEOPEMBI O CYMME
BeposiTHOCTEN. PaccMoTpeHne mpuMepoB BBIYMCIIEHUSI BEpOsiTHOCTEH. PelieHne 3aiay Ha BBIUMCIEHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MTPEICTABICHUEM YHCIOBBIX JAHHBIX U UX XapaKTePUCTUKAMHU.

Pemenne npakTudyeckux 3aaaq Ha 00pabOTKY YUCIOBBIX JaHHBIX, BHIYUCICHUE UX XaPaKTEPUCTHUK.

3 YCJOBUS PEAJIMBAIIMA YYEBHOM TUCITUIIJIAHBI

3.1 MarepuajbHO-TEXHMYECKOE 00ecrevyeHue

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

Tun u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIIICHUA

KaOMHET MaTeMaTHYeCKUX AUCHUIUIMH | MynbTUMeUiiHbIE  CpPEeICTBA  XpaHEHHus, IMepefadyd U
IIPEACTABIICHUS uH(pOopMaIuu. VY4eOHo-MeToanuecKas
JOKYMEHTalus, TUJaKTHIECKHE CPEACTBA.

3.2 Y4eOHO-MeTOoAMYECKOEe H MH(POPMALMOHHOE o0ecleYeHre peaJu3aluy NporpaMmsl

OcCHOBHbIE HCTOYHUKH:

1. AntpomoBa, H. B. Aure6pa u Hawyama maremarudeckoro aHaim3a. KOHCIEKT JIeKIui
[DnexkTpoHHBIH pecypc]: yuebHoe mocodue / H. B. AHTpOHOBa; MI'TY. - Marautoropck: MI'TY, 2017. -
66¢.: Talm., rpad. Pexum JIOCTYyTIA:
https://magtu. mformsystema ru/uploader/fileUpload?name= S4 pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooOBeKT.

2. bammakos, M. U. Maremartuka [ DnekTpoHHbIH pecypce] : yue6Huk / baimmako M.M. — Mocksa
: KuoPyc, 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 mocodue /
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] :
npaktukyM [mis CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, 10.®. CuBumnbkaeBa ; MITVY. -
Maruutoropck : MITY, 2017. - 1 osaekrpon. omnt. guck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true . — MakpoOOBEKT.

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

IIporpammuoe o0ecnieuenune u IHTepHeT-pecypcenl:

HanmenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JTULEH3UHN
MS Windows 7 (moxmmucka | 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 muisa | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHBII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcnl

1. ®enepanbHbIi 1IEHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — OIIMOP [DnexkTpoHHbII
pecypc]. — Pexxum poctyna: www.fcior.edu.ru, cBo6ogHbIN. — 3ary. ¢ skpana. S3. pyc.

2. Enunas xosuekius nupoBbIX 00pa3oBaTeNbHBIX PECYpCcOB [DNEeKTpOHHBIN 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. ¢ skpaHa. S3. pyc.

4. MEGABOOK: yHnuepcanbHas >HIIMKIoONeANs Kupunina u Medoaus. [DnekTpoHHbIH pecypc]. —
Pexum noctyna: https://megabook.ru/, ceoboansbIif. — 3ari. ¢ skpana. S3. pyc.

5. ®denepanbHblil 00pa3oBarenbHbId nopTan «MHPpopManmOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN
B 0oOpa3zoBaHUM». [DnekTpoHHBIH pecypc]. — Pexxum moctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ardl. ¢ akpana. 3. pyc.

6. Ilopran uudpoBoro oOpazoBanus. [DnekTpoHHbINH pecypce]. — Pexxum moctyma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariI. ¢ ’3KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit deneparnyu [D1eKTpOHHBIN
pecypc]. — 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

MpOIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTalUH.

4.1 Texkymmii KOHTPOJIb

No KonTtponupyemsie pazueibt Kontponmupyemsbie HaunmenoBanue
} (TeMbl) yueOHON TUCIUIIMHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 Brenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MP9Y,ITP1, ITP2,
asnen 1 Anredpa 11P3, IIP4,11P5, TIPS, Tecm
IIP10, I1P12
3 Tema 1.1. PazButue nonsrus o JIP4, JIP9, MP1 MP3, | lIpaxmuueckas paboma
qUCIIe MPY,IIPI, ITP2, ITP3, | (npaxmuyeckoe 3a0anue)
11P4, IIP8 Tecm
4 T 12 ® JIP4, MP1, MP3, MP4, | IIpaxmuueckas paboma
ema 1.2 QyHKuMA U rpaguKu MPY, IIP1, ITP2, IIP5, | (npakmuueckoe 3a0anue)
IIPS, IIP10, ITP12 Tecm
5 Tenta 1.3 KODHIL CTeler 1 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHIL, IIP2, ITP3, ITIP4, IIP8, | (npaxmuueckoe 3a0anue)
J0TapruPMbI P10 TTukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MP9, | Koumponvnas paboma
a3nesq 2 OCHOBbBI TPUTOHOMETPHH 11P3, I1P4, I1P$, IIP10
7 Tema 2.1 OcHOBHBIC TTOHSTHS JIP9, MP1, MP3, MPY, | [Ipakxmuueckas paboma
TpuroHomerpuu. [IpeobpazoBanus IIP3, I11P4, ITP8, ITP10 | (npaxmuueckoe saoarue)
TPUIOHOMETPUYECKUX BBIPAKEHUI Tecm
8 | Tema 2.2 TpUroHOMETpPUYECKHE JIP9, MP1, MP3,MP9, | lIpaxmuueckas paboma
YpPaBHEHUS U HEPABEHCTBA 11P3, ITP4, I1P10 (npaxmuueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P H s’ ’ ’ ’
asent 3 Hawaura MPSs, MP9, IIP1, ITP2, | Tecm
MATEMATHYECKOT0 aHAJIN3a [1P5, ITPS, ITP10,
IIP11, ITPI12
10 |1 JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
ema 3.1 [TpousBomHas KITUH ’ ’ ’ > | 1P p
deen I/IMCECHI/IC by MP5, MPY, ITP1, I1P2, | (npaxmuueckoe 3adanue)
p 11Ps5, ITP8, ITP10, Konmponvnas paboma
IIP11, IIPI12
11 Tewma 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
PUMEHEHHE MP5, MPY, IIPS, IIPS, | (npaxmuueckoe 3adarue)
11P10 Konmponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Paznean 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, TTP10
13 Tema 4.1 KoopauHatsl U BEKTOPHI P9, MP1, MP3, MP9, | Ilpaxmuuecxas paboma
' P P 11P6, I1PS, 11P10 (npaxkmuueckoe 3adanue)
14| Tema 4.2 [IpsiMble M TUIOCKOCTH B j]‘{[[}),%,%glz” %gg: I]‘g’)g,’ Ilpaxmuueckas paboma
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IIPOCTPAHCTBE

1IPY, I1P10

(npakmuueckoe 3adarue)
Konmponvnas paboma

15 | Tema 4.3 MHOTOrpaHHUKY U

KpyTJble Tea

JIPY, JIP13, MP1, MP3,
MP4, MP9, IIP], IIP 3,
IIPe6, ITPS, ITP10

Ipaxmuyeckasn paboma
(npakmuueckoe 3adanue)
Konmponvnas paboma

Pa3nesn 5 KomOunaropuka,
CTATUCTHKA M TeOpHs
BEPOATHOCTEM

JIP4,JIP9, MP1, MP3,
MP9, IIP], IIP7, IIPS,
IIP13

Tecm

Tema 5.1 DieMeHTHI
KOMOMHAaTOPUKHU

JIP4,JIP9, MP1, MP3,
MP9, IIP1, ITP7, IIP8

Ipaxmuyeckasn paboma
(npakmuueckoe 3adanue)

Tema 5.2 DnemeHTsI TEOPUU

JIP4, JIP9, MP1, MP3,

IIpaxmuueckas paboma

MP9, IIP1, ITP7,IIPS,
1IP13

BEPOSATHOCTEN U MATEMATUYECKOU (npaxmuueckoe 3a0anue)

CTaTUCTHUKU

4.2 Ilpome:kyTouHAasi aTTeCTANUSA

[IpomexxyTounasi arrectanus OOYYAIOMIMXCS OCYIIECTBISIETCS IO
JTUCIUIUTAHBI U TIO3BOJISIET ONPEAETUTh KAYeCTBO M YPOBEHD €€ OCBOCHHUSI.

dopma MPOMEKYTOYHOM arTecTanuu mno aucuuiuimHe «Matematukay - nuddepeHImpoBaHHbIM

3aBCPIICHUUN U3YUYCHUA

3a4yeT B 1 CCMCCTPC U OK3aMCH BO 2 CEMCCTPEC.

No Konumponwsnusie éonpocwt ougpgpepenyuposanmnozo Tema

3auema/OudaKkmuuecKue eOUHUYbl

Tema 1.2 ®yHkmu u
rpaduku

1 | ®ynuxnus. CBoiicTBa GyHKIMU: 00JACTh ONPENEICHUS, HYIU (PYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, 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 CyMMBbI U Pa3HOCTH TPUTOHOMETPUUYECKUX TPUTOHOMETPUICCKHUX
(GyHKIMI B IPOU3BEJCHHE. BBIPA)KCHU I
9 | OnpeneneHust 0OPaTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.
10 | ®opmynbl KOpHEH MPOCTEHIIUX TPUTOHOMETPUYECKUX YPAaBHEHUIA. Tema 2.2
Tpuronomerpuueckue
YpaBHEHUS U
HEPAaBEHCTBA
Ne Tunossble 3a1aHuA I DK3aMeHA Tema
Oobs13aTesIbHASA YACTh
1 Pemnre nmokasarenbHOe ypaBHEHUE: Tema 1.3 Kopuu, crenenu 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 IOHATHS
cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKCHUU
4 Pemnre TpUroHOMETpUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTpr4eCKue
, V2 YPaBHEHWs ¥ HEPABEHCTBA
sinsin2x = 5
3) Haiitn 3Ha4eHME IPOU3BOJIHOM B TOUKE Xo: Tema 3.1 [IpousBoaHas
FOx) = 2;;336_41352; %o = 1. (GYHKIMH B €€ TIPUMEHCHHE

6 HaiifuTe HauMeHbLIee 3HaueHne QYHKIMU y = x° — x2 — Tema 3.1 IlpoussoaHas

8x + 4 wmaorpeske [1;7]. GYHKIMH U ee TPUMEHEHUE

7 Haiinute npoMexxyTKu Bo3pacTaHusi GyHKIUU: Tema 3.1 [IpousBonaHas

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

9 K miockoctu npoBeneHa HakinoHHass MA U neprieHIuKyJsip Tema 4.2 [TpsimMble U IIIOCKOCTH
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.
JlonmoJHUTEIbHAS YACTH
1 =3 1\* Tema 1.3 KopHu, crenenu u
Pemmre noka3arenbHOE HEPABEHCTBO: (—) $2* < (—)
2 8 jorapu@mbl

2 Pemure TPUrOHOMETPUYECKOE YpaBHeHHe: 3sinx — 7 Tema 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 [IpousBonHas

y = \/ln In sin sin % :

(GyHKLINU U ee TPUMEHEHUE

Kpurepun ouenku ouggpepenyuposannozo 3auema u sxzamena
- «OTINYHO» - TEOPETHYECKOEe COJep’KaHHe Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOesoB,
yMEHHSI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.
- «Xopomuio» - TEOPETUYECKOE COJAEpkKaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOenos,
HEKOTOpble YMEHHsI CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoON ydeOHbIE
3aJlaHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BBIMOJIHEHBI C OITHOKAMH.
- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COAECPKAHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOesbl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIuWMble YMEHHs paboThl C OCBOEHHBIM
MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTpaMMOil 0OydeHus
y4eOHBIX 3aJJaHHI BBIITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKU.
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- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEbIE
yMeHUs He c(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.

[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl ObYYEHUASA

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

Pasgen/rema

HpI/IMeHSIGMBIe AKTHUBHBIC U
MHTCPAKTHUBHLIC MCTOIbI

Kpatkas xapakrepucTtuka

Paznmen 1 AnreGpa

Tema 1.2 ®ynkuu,
HUX CBOWCTBA U
rpaduxu

I'pynnoseie nuckyccuu

Ha nepBoMm 3Tamne xakaas Ipymnma U3ydaeT u
XapaKTepu3yeT CBOWCTBAa  AIIEMEHTapHBIX
byHKINH.

Ha BTOpom »sTame - aHanmu3upys CBOICTBa
(byHKIUH, CTPOST UX TPadUKH.
Ha TpeTbeM JTamne
npeoOpa3oBaHus rpaduKoB.

IIPpOU3BOJAT

Tema 1.3 Kophu,
CTCIICHH,
Jorapudmpl

AHanu3 KOHKPETHOM cUTyaluuu

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

Ha BrOopoM »3Tame - oOCyXIeHHE U IOUCK
pelieHust MpoOyieMbl, M KakK CIEACTBUE -
BBEJICHUE JIoTaprQMa gncia.

Pazgen 2 OcHOBEBI
TPUTOHOMETPHH

AHanu3 KOHKPETHOW CUTyaluu

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

Pasnen 3 Hagama
MaTeMaTH4eCKOrO
aHajau3a

I'pynnoseie nuckyccnn

OO6cyxaenne  mpoOJEeMBl  HCCIEAOBAHUS
CBOMCTB (yHKIMHM, B MHKPOTpyNIax U
MpUBEACHUE HUX K OOUeMy alrOpUTMY;
HaxXOXJIeHUEe TIomanae ¢uryp u o0beMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOTrorpaHHHKH U
KpYTJIbIC Tella

enosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIYMCIICHHME  TOBEPXHOCTH M  00BbeMa
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pelleHusT W pellaeT 3afady. 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. Apudmerndeckne IeHCTBUS HAJl PAIIMOHATBHBIMH 2
Pa3Burtue nonsrus KOMIIJIEKCHBIMU YHCJIaMHU.
0 ymucIie 2. ToxpaecTBeHHBIE TPEOOpPA30BaHUS PALMOHATIBHBIX 2
BBIPAYKCHU.
3. Pemenune panoHaIbHBIX YpaBHEHHH 2
4. Pemenue cucTeM paliiOHAJIbHBIX YPaBHEHHH 2
5. PemieHune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoicTBa TMHEHHOM, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-JIMHEHHON U ApOOHO-TMHEIHON
rpaduku GbyHKIHi.
7. Tloctpoenue u uyteHue rpa@uKoB GyHKIHIA 2
Tema 1.3 8. Pemenune uppanmoHaNbHBIX YpaBHEHUH 2
Kopnu, crenenn, | 9. IIpeoOpazoBaHus BEIpRXKEHHI, COIEPKALIMX CTETICHU U 2
norapudmel pauKabI.
10. Pemienue nokasaTenbHbIX ypaBHEHUM. 2
11. Pemenue nokasaTeibHbIX HEPABEHCTB. 2
12. Pemienue nokasaTelibHbIX YpaBHEHUH U HEPaBEHCTB. 2
13. Haxoxaenne 3Ha4eHuil Jorapudma mno npou3BoIbHOMY 2
ocHoBaHu10. Ilepexos 0T 0THOrO OCHOBaHUS K APYIOMY.
Brruucrienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKEHUH.
14. ITpuGnnKeHHbIe BEIYUCIEHHS U PELIEHNE PUKIaTHBIX 2
3amad.
15. Pemenue norapu(pMu4ecKux ypaBHEHHUH. 2
16. Pemenue norapuMudecKux HEPABEHCTB. 2
17. Pemenue norapu(pMuUUecKux ypaBHEHUI U HEPABEHCTB. 2
Pa3nes 2 OcHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguaHHbIi METO U3MEPEHUS YIIIOB BpalllEHHs U CBS3b C 2
OcHOBHBIE rpaaycHoil mepoii. Haxoxnenue 3HaueHun
HOHSATHUS TPUTOHOMETPUUYECKUX (DYHKLUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHuUs TPUTOHOMETPHUECKUX BBIPAKECHUH. 2
[TpeoOpa3oBanus OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
rpuronomerpudeckux| 20. [Ipeo6pazoBaHust TPUTOHOMETPUYECKUX BbIPAKEHUH. 3
BBIPKECHUI DopMyITEI CIIOKEHUS, YABOSHHsI. DOPMYITBI TPUBEICHHSL.
21. Ipeobpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH. 2
[Ipeobpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMN
MIPOU3BEICHNE, TPe0Opa3oBaHNe POU3BEICHUS
TPUTOHOMETPHUYECKHUX (PYHKIIUH B CYMMY.
22. Tloctpoenue rpauKoB TPUTOHOMETPUUECKUX (DYHKIMIHA C 2
WCTIOJIH30BAHNEM T€OMETPUIECKHUX MPEOOPa3OBaHHA.
Tema 2.2 23. [IpocTeiinie TPUrOHOMETPUYECKHE YPAaBHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
KHe ypaBHeHUsA U | 24. TpUroHoMeTpuuecKue ypaBHEHUS] U METOIbl UX PEeIICHUsI. 2
HEpaBEeHCTBa 25. TpUroHOMeTpHYECKIE YPAaBHEHHS. 2
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Pa3zgen 3 Hayana MmaTeMaTH4ecKOro aHajJn3a

30

Tema 3.1 26. UncnoBas mOCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocieaoBarenbHocTu.  [Ipenen
GyHKIIUY 1 ee MocIieIoBaTeIbHOCTH. HaxoxkieHue npeaenoB QyHKITHIA.
IPUMEHEHHE. 27. HaxoxJieHre TPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl  auddepeHpoBanus, TadIUNA 2
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (DYHKITUH.
29. BeruuciieHrne npou3BOHBIX CIIOKHBIX (DYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHUYECKUN U T€OMETPUYECKUN CMBICI 2
IIPOU3BOJHOM. Y paBHEHHE KAaCATECIbHOM.
31. O6mas cxema ucciegoBaHus PYHKITUH. 2
32. UccnenoBanre (QYHKIUHA C TIOMOINBIO IMPOU3BOJHON H 2
MOCTPOCHHE TPa(UKOB.
33. Haxoxnenue HanOONBINEr0 M HAMMEHBIIETO 3HAYEHUS U 2
IKCTPEeMANIbHBIX 3HA4YCHUU (QyHKIuH. [IpukiagHbie 3amadn
Ha DKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeJCNEeHHBIX HWHTETpaioB MPHU TOMOIIU CBOWCTB
IPUMCHCHUE. WHTETPAJIOB.
35. lHTerpupoBanre METOA0M 3aMEHbI IIEPEMEHHOM. 2
36. nTerpupoBanue pa3amyHbIMH METOJIAMH. 2
37. Teopema Herorona-JleiiOuuma. Brruucinenue 2
OTIpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeieneHHbIX HHTETPajJIOoB METOIOM 3aMEHBI 2
TEPEMEHHOM.
39. Beruuciienue iomiaei Guryp u 00beMOB Tel. 2
40. OdusnvecKue NPUIIOKEHUS HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cucrema 2
Koopaunatst u KOOpPJWHAT B MMPOCTPAHCTBE. PacCcTosTHIE MEXTy TOUKAMHU.
BEKTODBI. 42. JlekapToBa cucTeMa KOOPAMHAT HA IJIOCKOCTU. YpaBHEHUS 2
MpsIMOM, OKPYKHOCTH. PelreHne 3amad Ha pacrnoyioKeHUE
MPSMBIX Ha MIOCKOCTH.
Tema 4.2 43. PemieHue 3aa4 Ha apajuieIbHOCTh MPSIMON U TIIOCKOCTH. 2
[Ipsamble 1 tutockocTy| 44, Perienne 3agad  Ha TEPHEHIUKYISPHOCTH TMPSIMOH U 2
B TIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHne 3ajady  Ha TPUMEHEHHE TeopeM O TpéX 2
MIEePIEeHINKYNIIpax.
46. PenreHne 3a7a4 Ha apauIeIbHOCTh TUIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAHHbBIC YTJIbI. 2
Tema 4.3 48. Pemenne 3a1a4 Ha napauieNienune]] u Kyo 2
Mpuororpanauku | 49. Penienue 3agaq Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha TUpaMuUy. 2
51. Pemenue 3aad Ha BBIYUCICHHE OOBEMOB U IMMOBEPXHOCTEH 2
MHOTOTPaHHUKOB.
52. Pemrenue 3a1a49 Ha MPTAHJD. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a1a4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUUYECKUX TEI. 2
56. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKUX TEIl. 2
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Pasznen 5. KomOuHaTopuka, CTAaTUCTHKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmerenus, coueTanus 2
DNeMEeHThI Y TIEPECTaHOBKHU.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpeeneHue BEpOSITHOCTH, CBOHMCTBA 2
DJIEMEHTHI TEOPUU BEPOATHOCTEM, 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 cpeicTBa
TOYKa y4eOHO € pe3yJabTaThl
JUCIUILTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KountpoJiabHas 1. Teopetuueckue
Auredopa MP3, MP4, MP9, paGora BOIPOCHI
IIP1, ITP2, I1P3, 2. TunoBsle 3agaHns
IIP4, ITP5, IIPS,
11P10, I1P12
Ne2 Pazpea 2. JIPY9, MP1, MP3, KonTpoabnas Tunoswle 3agaHus
OCHOBBI MP9, ITP3, ITP4, padora «OCHOBBI
tpuronomerpun | 11P8, IIP10 TPUTOHOMETPHUH»
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, ITP3, I1P6, U IUIOCKOCTH B yepTexa
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 IHopTdosmo 1. TIlpakTHueckue
9K3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IMpome:xyrou | IuddepeHumrpoann YcTHbIi 3a4eT TeopeTnueckue
Has BIN 3a4eT BOMPOCHI TIO
aTTecTanus COoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBI | TUIOBbIE 3a1aHUs
Hast e
aTrTrecTanus OMJIeTHI
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JUCT PETUCTPAIIMUA U3MEHEHUH U TOMOJTHEHUI

Ne | Paszpen paboueii Kparkoe cozeprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, IToxnmuce
n/n MpOTpaMMBbI Ne nporokona | mpeacenarens
3acemanus I1K TIK
Pabouast mporpamma y4deOHOW aucHUIUIMHBI «MaTeMaTHKa»
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
W3MCHECHUS:
1 3 YCJIIOBHS | B cBsi3u ¢ 00HOBIEHHEM MaTepUaIbHO-TEXHUYECKOIO 0OecIeueHust
PEAJIM3ALIMA | @ MartepuanbHO-TeXHHYECKOe oOOecliedeHne YHTaTh B HOBOI 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 MecTro mpernomaBarens: IEPCOHAIBHBIN  KOMITBIOTED,
paboune MecTa oOydaromuxcs, Jocka yaeOHas1, yaeOHas MeOeb;
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 95C 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. VYuebOHo-
METOAMYECKOE Y HHGOPMAIIMOHHOE OO0CCICUCHUE peaTn3alun
NpOrpaMMBbI YUTATh B HOBOH PEAAaKIIUH:

OcHOBHBIE HCTOYHUKH:

1. AmntpomoBa, H. B. Anre6pa m Hadana MaTreMaTHYecKOIrO
ananmm3a. KoHcmekt nekiuit [DnekTpoHHBIH pecypc]: yuebHOe
mocobue / H. B. AntpomioBa; MI'TVY. - Marautoropck: MI'TY,
2017. - 66¢c.: Tabm, rpad. — Pexmm goctyma:
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.1. — Mocksa : KnoPyc, 2019. — 394
c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocrymna:
https://book.ru/book/929528

JlonoJHuTEIbHbIE HCTOYHMKH:

1. IImugr, P. A. Anrebpa. 3a1auHUK-TIPAaKTUKYM [DIEKTPOHHBIHA
pecypc]: VYuebHOe mocobme / P.A. HImuar. — CaHkt-
[etepOypr: CIIOIY, 2016. — Y. 4. — 184 ¢. — Pexxum goctyma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 9kpaHa.

2. Ao6zanoBa, H. M. MaremaTnka: anreOpa W Hadana aHalu3a,
reoMeTpus [DNeKTpoHHBIA pecype] : mpaktukyM [mns CIIO] /
H. M. Ao63anosa, 10. H. Camguukosa, 10.®. Cusuinkaesa ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 asmexTpoH. omT.
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. MartemaTuka B mpHMepax M 3agadax Jyis
noaroroBku k EI'D u moctymnenuto B BY3 [OnextpoHHbIl
pecype]: yu. moc. / JL.T. Slumenes, 2-e uzn., nomn. — Mocksa:
Bysosckuit yuebnux, HULl MH®PA-M, 2016. — 336¢c. —
Pexxum gocryna: 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://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-TEXHUIECKOe OOecredyeHne 4YUTaTh B HOBOM
penaKiuu:

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 pacmnpoctpansemoe (https://www.7-zip.org/), cpok
JIeUcTBHs: OECCPOUHO

16.09.2020 r.
IIporokosn Ne 1
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