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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, 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 00pa30BaHMIO, B TOM YHUCIIE CAMOOOpa30BaHMIO, Ha

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

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

JIP13

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

I1P2

c(OPMHPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHYECKUX HOHATHAX KaK O BaKHEHIIMX
MaTE€MaTUYeCKNX MOJENSAX, MO3BOJLAIOLIMX OIKCHIBaTh M M3y4aTh pas3HblE MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MOXKHOCTH AKCHOMATHYECKOIO IIOCTPOEHUS MAaTeMaTUYEeCKUX
TEOPUL;

ITP3

BJIAACHUC MCTOHAAMH [IOKa3aTCJIbCTB U aJITrOPpUTMOB PCIICHUSA;, YMCHUC HX IIPHUMCHSITH,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHWA B XO04C PCUICHUA 3a1a4,

11P4

BJIIAICHUC CTAaHAAPTHBIMH [IIPpHUCMaMU PCIICHUA palMOHAJIBbHBIX KW HPPAIUOHAJIbHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMCTPHUUYCCKUX 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(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH HA YEPTEkKaX,
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  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 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 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

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




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCIHUIIINHBI

2.1 TeMaTu4ecKHii MJIaH

Y4yeOHast Harpy3ka

o0yuaruuxcst
Bcero | B Tom uncJjie
ILlnanupyemble
JIeK npak
pe3yJabTaThl
Pa3nen/ TeMa THCHHUILINHDBI 197 THYe
", CKHe OCBOEHHSI
JMCHMILINHBI
ypo 3aHA
KH THA
Beenenue 2 2
JIP4, JIP9, MP1,
MP3, MP4, MP9,
13p0en 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, I1P4,
IIP5, IIPS, IIP10,
IIP12
JIP4, JIP9, MPI,
Tema 1.1. Pa3zBuTHe mOHATHS O YKCIIE 20 10 10 MP3, MP9, IIP1,
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MP9, IIP1,
Tema 1.2 Oynkumn u rpaduku 12 8 4 11P2. [1P5. IIPS,
IIP10, I[IP12
JIPY9, MP1, MP3,
Tema 1.3 Kopnu, crenenu u gorapudmol 36 16 20 MP9, [IP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
a34en 2 OCHOBbl TPUTOHOMETPUMN 32 15 17 MP9, I[IP3, [TP4,
TIPS, IIP10
Tema 2.1 OCHOBHEIE TOHATHUS JIP9, MP1, MP3,
Tpuronomerpuu. IlpeobpazoBanus 20 9 11 MP9, TIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tema 2.2 TpuroHomeTpuyeCcKue ypaBHEHUS U JIP9, MP1, MPS,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIPY, JIP13, MPI,
Pa3znen 3 Hauajia MaTeMaTHYe€CKOIo 66 36 30 MP3, MP5, MP9,
aHaJu3a IIP1, IIP2 IIP5, IIPS,
IIP10, I[1P11, [IP12
JIPY, JIP13, MPI,
Tewma 3.1 IlpousBoanHas GyHKIIUM U €€ 38 22 16 MP3, MP5, MP9,
IIPUMEHEHHE 1IP1, IIP2, IIP5, IIPS,
IIP10, I[1P11, IIP12
JIPY, JIP13, MPI,
Tewma 3.2. UaTETpan u ero npuMeHeHNE 28 14 14 MP3, MP5, MP9,

1IP5, IIPS, IIP10




JIP9, JIP13, MPI,
MP3, MP4, MP9,

Pa3nen 4 'eomerpus 54 22 32 11P2. I1P3, IIP6, TIPS,
IIP10
JIPY9, MP1, MP3,
Tewma 4.1 KoopiuHaThl 1 BEKTOPbI 8 4 4 MP9, IIP6, IIPS,
IIP10
Tema 4.2 IIpsiMble 1 IJIOCKOCTH B JIP9, MP1, MP3,
HPOCTPaHCTBE 20 10 10 MP4, MP9, IIP2,
IIP3, IIP6, IIP10
JIP9, JIP13,MP]I,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKH W KPYTJIbIC TEJa 26 8 18 1IP1. TIP 3. TIP 6,
IIPS, IIP10
Pa3znen 5 KomOuHaTtopuka, CTAaTHCTHKA H JIP4,JIP9, MP1, MP3,
Teopus BePOATHOCTEM 12 8 4 MP9, IIP1, ITP7,
TIPS, IIP13
JIP4, JIP9, MP1,
Tema 5.1 DneMeHTb KOMOMHATOPUKH 6 4 2 MP3, MP9, [IP],
IIP7, IIPS
Tema 5.2 DneMeHThI TEOPUU BEPOSITHOCTEN U JIP4, JIP9, MP,
MaTEMaTHIECKOM CTATUCTHUKH 6 4 2 MP3, MP9, IIP1,
IIP7,1IPS, IIP13
IIpoMe:xxyTOo4uHasi aTTecTallUsl, B TOM YHCJIe 18 JIP4, MP9, I[IP]
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHO# THMCHHUNIHHBI

BBEJIEHUE

BxoaHolt kKOHTpoOsb. MHCTPYKTHBHBINH 0030p cofepxaHus y4eOHOH AMCHUIUIMHBI U 3HAaKOMCTBO
00yyaroIuXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSMHU K OCBOCHUIO TPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

MatemaTtuka B HayKe, TEXHUKE, 3KOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTUSAX U MPAKTHUECKON
nesrenbHocTH. llenn W 3agaum  u3ydeHMss MareMaTMku npu  ocBoeHuM mnpodeccuit CIIO wu
cnenuansHoctel CIIO cnenumansHocteit CITO.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C pOJIbI0 MaTeMaTUKH B HayKe, TEXHHKE, HIKOHOMHUKE, HH()OpPMalMOHHBIX
TEXHOJIOTUSX M IPAKTUYECKON JeATenbHOCTH. O3HaKOMJIEHME C LEIsIMM U 33JadyaMu  H3Yy4EHHs
MaTtemaTthku npu ocBoenuu npodeccuit CI1O u cnennansHocreit CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3BurHe NOHATHSA 0 YHCTIE

Ilenbie W pauuoHanmbHble uucia. JledicTBurenbHble uucna. [IpuOIMKEHHBIE BBIYMCICHHUS.
KommiiekcHple unciia. PanpoHanbHble ypaBHEHMST M HEpPaBEHCTBA. PaBHOCHIBHOCTh YpPaBHEHHWH,
HEpaBEHCTB, cUCTeM. OCHOBHBIE NMPUEMBI UX PELIEHUS (Pa3jOKEHUE HA MHOXHTEIHU, BBEICHNUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeTon). MeToa HHTEpBaJOB.

Buabl yueOHoI 1eATeJIbHOCTH

Brinonnenue apupmMeTndeckux AeMCTBUIA HaJl YUCIIaMU, COYEeTasl YCTHbIE U TMCbMEHHBIE IPUEMBI;

HaXO0XXJICHUE MPUOIIKEHHBIX 3HAYEHUs BEMYMH M MOTPEUIHOCTEH BBIYMCICHHUN (aOCOMIOTHOM M
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OTHOCHUTEIIbHOW); CpaBHEHHE YHMCIIOBBIX BBIPAKEHHI; HAaXOXJEHHE OIIMOOK B IMpeoOpa3oBaHUAX H
BBIUUCIICHUAX (OTHOCUTCSA KO BCEM IIYHKTaM IPOrPaMMBbl).

O3HaKOMJICHHE C IPOCTEHIIUMH CBEACHUSMU O KOPHSIX alreOpanyecKiux ypaBHEHUH, TOHATUAMHI
UCCJIEIOBAHNs YPABHEHUM U CUCTEM YPAaBHEHHUU.

N3yueHnue Teopuu paBHOCWIBHOCTH YPaBHEHUU U €€ npuMeHeHus. [IoBTopeHue 3anucu pereHus
CTaHJAPTHBIX YpPaBHEHWH, NPUEMOB NpeoOpa3oBaHUs YPAaBHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHeHMIO. Perienue cucteM ypaBHEHHH ¢ NPUMEHEHHEM Pa3iIH4YHBIX Croco00B. O3HaKOMIJICHHE C
OOIIMMHU BOIPOCAMU PELICHUs HEPABEHCTB M HCIOJIb30BaHUE CBOHCTB U rpadukoB (QyHKUIUI pu
pEeLICHUU HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpuMeHeHHEe MaTEeMaTU4YECKUX METOAOB I PELICHUs COAEP/KATEIbHBIX 3a1ad M3 Pa3IMYHBIX
obsacTeil HayKH U MPaKkTUKU. IHTeprpeTupoBaHue pe3ysIbTaTOB C Y4ETOM PEAIbHBIX OTPAHUYECHUH.

Tema 1.2 @ynkuuu u rpaguxkn

Oyuknuu. OO0macTe ompeeNeHruss W MHOXKECTBO 3HA4YCHWA, rpapuKk (YHKIUH, TOCTPOSHHUE
rpaduKoB QpYHKIUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIIMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHWYCHHOCThH, MEPUOIUIHOCTb.
IIpomexxyTku Bo3pacTaHusi U yObIBaHMs, HauOoOJIblIee M HAWMEHbILEE 3HAUYEHUs, TOUKH HKCTpeMyMa.
I'paduueckas maTepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX IMpoIeccax |
ABIeHUIX. ApudmMernueckue onepaunu Haj GyHkuuamu. CinoxHas ¢pyHkuus (komnosuuus). [lonsrue o
HETPEPHIBHOCTH (DYHKITUH.

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

Buabl yueOHOI 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHSITHEM IIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN MEX Y IEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM rpaduka, onpeseneHre NPUHAUIEKHOCTH TOUKU I'paduky (yHKLIHU.
Omnpenenenue no ¢popmyJie MPOCTEHIIeH 3aBUCUMOCTH BHJIa €€ Tpaduka. Beipaxenue o ¢popmyse oaHOMI
nepeMeHHol uepe3 apyrue. O3HakOMJIEHHWE C ompeeneHueM (QYHKIUH, (OPMYIUPOBAHUE €roO.
Haxoxnaenue obmactu ompeneneHuss U obsacTy 3HayeHU (yHKuuu. O3HAKOMIIEHHE C NpUMepaMu
(YHKIMOHATBHBIX 3aBHCUMOCTEH B pealibHBIX Mpolleccax U3 CMEXKHBIX AUCHUIUIMH. O3HAKOMIIEHHE C
JIOKa3aTEIbHBIMU  PACCYKJEHUSMU HEKOTOPBIX CBOICTB JIMHEMHONM U KBaJApaTUYHOM (QYHKIU,
IIPOBE/ICHUE HCCIICOBAHUS JIMHEWHOW, KYCOUHO-TMHEWHOW, JpOOHO-TMHEMHOM W KBaJpaTUYHON
¢byHkuii, nocrpoeHue ux rpagukoB. [loctpoenne u urenue rpaduxoB ¢yHkuuil. MccnepoBanue
¢ynkuuu. CocraBieHue BU0B (DyHKIIHMI 110 JaHHOMY YCJIOBHIO, PEIIEHHUE 3a/1a4 HA SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIHH.

Wzyuenune nouamus obpamnoi ¢ynkyuu, OomNpeneieHue Buia U nocmpoenue zpaguka oopamHoi
@dyHKYUU, HaxoxcOeHue ee obaracmu onpeodeneHus u ooracmu 3uadenui. [Ipumenene CBOMCTB QyHKIIUN
IIPU UCCIIEI0BAaHUY YPABHEHUN U PELLICHUH 3aa4 Ha DKCTPEMYM.

O3HaKOMJIEHHE C TOHSITUEM CIIOKHOU (QYHKIUU.

Tema 1.3 KopHu, creneHnu u Jiorapupmbl

Kopuu wu crenenu. KopHu HarypanbHOM cCTemeHM U3 4Mcia U MX cBoiicTBa. CTemeHu ¢
palMOHAIIBHBIMY MOKA3aTeNsIMU, UX CBOMCTBA. CTENEHU C NEMCTBUTEIbHBIMU TMOKa3arensmu. CBOMCTBA
CTENEHU C JICUCTBUTENBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyuciaa. OcHOBHOe Jorapumudeckoe TOXAeCTBO. JlecaTuuHbie u
HaTypaibHble norapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexo Kk HOBOMY OCHOBAHHIO.

[Ipeo6pa3zoBanue anredpandyecKkux BBIpaKEHHH. [IpeobpazoBanue paInMoHANTBHBIX,
HppaIlMOHATLHBIX, CTETIEHHBIX, TOKA3aTeIbHBIX U JTOTapU(PMHUUECKUX BBIPAKECHUN.

[TokazarenbHas u norapudmuueckas GyHkuuu. Onpenenenus GyHKIUN, UX CBOWCTBA U TpapUKU.
[IpeobpazoBanus rpadukoB. [lapamnenbHblil IEpEeHOC, CUMMETPHUSI OTHOCUTEIBHO OCEH KOOpIWHAT, U
CUMMETPHUSI OTHOCUTEIBHO Hayalla KOOPJWHAT, CHMMETPHS OTHOCHUTEIBHO MPSIMOM, pacTsDKEHHE U
cKaThe BAOJb OCEl KOOpIUHAT.



[Toka3zarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHBIE PUEMBl UX pelICHHs (pa3iokKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MMOJACTAHOBKA, Tpad)uueCcKuil 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 OINPEACIICHUS KOPHS M CBOMCTB KOpHEH. Bbluucienue u
CpaBHEHHE KOpPHEH, BHINIOJIHEHNE MPUKHUIKK 3HaueHHs KopHs. [IpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIp@XEHUH, COJlepKalluX paauKkaibl. BeimonHenue pacueroB mno (opmynam, coaepKaliuM paluKabl,
OCYILIECTBIISII HEOOXOAUMBIE TOACTAHOBKM U TpeoOpazoBanus. OnpenencHue pPaBHOCHIBLHOCTH
BBIDAXKEHUI C paaukaiamu. PelieHne HppanuoOHAIbHBIX ypaBHEHHMU. O3HAaKOMJIEHHE C IOHSATHEM
CTENIEHU C JEHUCTBUTENBbHBIM IOKa3areneM. HaxokeHue 3HAYeHWil CTENeHH, HCIOoJIb3Yys IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CpPEACTBA. 3alKChIBaHHE KOPHS N-il CTENEHU B BHJE CTENEHU C
IpoOHBIM TOKa3zareneM U Haobopor. DopmynupoBaHHE CBOWCTB CTENECHEW. BhrumciieHue creneHei c
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE IPUKHUIKUA 3HAYEHUs CTENEHH, CPAaBHEHHUE CTEICHEM.
[IpeoOpa3oBanue YUCIOBBIX W OYKBEHHBIX BBIPAKEHUH, COJAEpXKAIIUX CTENEHH, MPUMEHsSI CBOMCTBA.
Pemenne mnokazarenbHbIX ypaBHEHUH. (O3HaKOMJIEHHME C NIPUMEHEHUEM KOpPHEH W CTENEHeW Ipu
BBIUHCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JI0TOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1a4 Ha
CJIOKHBIE POLEHTHI.

Brimonnenue mnpeoOpa3oBaHMil BBIpAXKECHHUH, NPUMEHEHHE (OPMYN, CBS3aHHBIX CO CBOMCTBaMU
creneneid u Jorapudmon. OmpeneneHue o00IaCTH JOMYCTHUMBIX 3HAUYEHUN J0rapuMUUECKOro
BbIpakeHUs. Pelienue iorapupMuyeckux ypaBHEHUH.

Boruncnenune 3HaueHuil pyHKUIMU MO 3HAYeHHIO aprymenTta. OmpeseneHue MOJO0KEeHUs TOYKU Ha
rpaduke 1Mo ee KoopAWHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH /Il CpaBHEHUS 3HAYCHUN
creneneii u gorapudmos. [TocTpoeHne rpaguKoB CTENEHHBIX U JTOTapu(PMUUECKUX (HYHKIUI.

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

OcCHOBHBIE TPUTOHOMETpPUYECKHE TOXAecTBa. Dopmynbl npuBeneHus. DOpMyIbl CIOKEHUS.
®opmyinsl ynBoeHuss. @opmyibl IOJOBUHHOIO yIia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHuil. IlpeoOpazoBaHue CymMMBbl
TPUTOHOMETPUYECKHX (YHKUMHA B MNPOM3BEACHHWE U TPOMU3BENEHUs B CymMMmy. BoIpaxeHue
TPUTOHOMETPUYECKUX (YHKIIMI Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkuuu. CBoicTBa U rpauKH CUHYca, KOCHHYCA, TAHT€HCa M KOTaHT'€HCa.
[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.
N300pakeHne yrioB BpalleHus Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI YTJIa C €r0 PacloOKEHHEM.

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

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYCHHUU
TPUTOHOMETPUYECKHUX (PYHKLMH 110 OJJHOM U3 HUX.

N3ydyenne ocHOBHBIX (OPMYJST TPUTOHOMETPHUH: (POPMYIIBI CIOKEHHUS, YABOCHHUS, TPeoOpa30BaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKLUN B MPOU3BEJICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOIIECHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPHUM TOYEK HA €AMHUYHOW OKPYKXHOCTHU U NPUMEHEHUE UX
JUIS BBIBOJIAa (DOPMYIT IPUBEACHHUS.



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

O3HaKoOMJICHHE C TOHATUEM FAPMOHHYECKUX KOJIEOaHUN U MPUMEPaMU TapMOHUYECKUX KOJIeOaHMi
U1l ONIMCAHMSI IPOLIECCOB B (PU3MKeE U APYIHX OOJIACTSIX 3HAHMSL.

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

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI 1 HEPaBEHCTBA

TpuronomeTpuueckue ypaBHEHUs U HepaBeHCTBA. [Ipocreiiliie TPUTOHOMETPUUECKUE YPABHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MPHEMbl UX pELICHHS (pa3IoKeHUE Ha MHOXKUTEINH,
BBE/ICHHE HOBBIX HEU3BECTHBIX). [IpocTeiiiie TpuroHoMeTpuYeCcKrue HepaBEeHCTBRA.

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

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C MOHATHEM OOpaTHBIX TpUTOHOMETpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKCHHYCa, apKKOCHHYCa, apKTaHTeHca 4ucia, (GopMmynupoBaHUE HX, H300pakeHHWE HA CIUHUIHON
OKPY’KHOCTH, IPUMEHEHHUE NPU PELICHUN YPABHEHUM.

Pemenne mo ¢opMynaMm ¥ 1O TPUTOHOMETPHUECKOMY KPYTy MPOCTEUITUX TPUTOHOMETPHUSCKUX
ypaBHeHui. [IpumeHeHne oOUIMX METOMOB pEIICHUS YypaBHEHUW (TpUBENEHUE K JHMHEHHOMY,
KBaJpaTHOMY, METOJ Ppa3JIOKEHUsS Ha MHOXHTEIW, 3aMEHbl TIEPEMEHHOM) TMpU  peHICHUU
TPUTOHOMETPUYECKUX  YpaBHEHUN. YMEHHE OTMe4aTb 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.

Paznen 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 MOHOTOHHOM OTrpaHUYEHHOU
ITOCJIEI0BATEIbHOCTH. CymmupoBaHue IIOCJIEI0BATEIBbHOCTEM. beckone4Ho yObIBaromas
reOMETPHUUYECKAsl IPOrPECCHUs U €€ CyMMa.

[IpousBonHas. [loHsATHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkiuu. ITpousBojiHbBIE CyMMBI, pa3HOCTH, HPOM3BEACHUS,
yacTHOro. IIpou3BoJHBIE OCHOBHBIX 3J€MEHTapHbIX (GyHKUuH. [IpuMeHeHne mnpPoOU3BOIHON K
uccieloBaHuio GyHKUMN U nmocTpoeHHto rpadukos. I[IponsBoaHbie 00paTHON (YHKIHMU U KOMIIO3UIIUH
GbyHKIU.

IIpumepsl MCNONB30BaHUs MPOU3BOAHOM JUIsl HAXOXACHUS HAWJIy4lIEro PEIICHUs B MPHUKIAIHBIX
3amavax. Bropas nmpousBojiHasA, €€ TeOMETPUUYECKU B pu3nUeckuil cMbici. Haxoxaenue cKkopocTu st
nporiecca, 3alaHHOro (GopMysoi U rpaduKoM.

Buabl yueOHoO# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM  IOCHENIOBaTEeIbHOCTH, cHoco0aMH ee 3aJaHus,
BBIUUCIICHUSIMU €€ WIEHOB. O3HakoMmeHue ¢ noHamuem npeoeia nociedosamenvrHocmu. O3HAKOMIIEHUE
C BBIYUCIIEHMEM CYMMBbI O€CKOHEYHOTO YMCJIOBOTO psjia Ha MPUMEPE BBIYMCICHUS CYMMBbl OECKOHEYHO
yObIBarolllell reoMeTpuyeckol mporpeccud. Pemienue 3agad Ha TNpUMEHEHHE (OPMYJbl CYMMBI
0EeCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSTHEM NpPOU3BOAHOM. M3yuenue u GopMynupoBaHue ee MEXaHMYECKOTO U
FEOMETPUUYECKOTO CMBICIIA, U3YUYEHUE AJTOPUTMA BBIYMUCIIEHHS NPOU3BOJHON HAa IMPUMEPE BBIYMCIIECHHUS
MIHOBEHHOH CKOPOCTH M YTIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buje. YcBoeHHE MpaBuil TuEpeHIUPOBaHNS, TaOIUIBI MPOU3BOIAHBIX 3JIEMEHTAPHBIX
¢byHKIMH, npuMeHeHue s AudQepeHunpoBaHns (YHKIMHA, COCTaBJICHUS YpaBHEHHS KacaTelbHOM.
W3yuenne teopeM O CBSI3U CBOMCTB (DYHKIMM M NPOU3BOJHOM, ¢opmynupoBka ux. IlpoBenenue c
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MIOMOIIBIO TTPOU3BOJHON MccieoBaHus (QYHKUINH, 33AaHHOW (popMynoi. Y CTaHOBICHHE CBS3H CBOMCTB
(GYHKIMH ¥ IPOU3BOIHOM 1O UX TpaduKam.

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

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpan. I[IpumMeHeHne onpeaesIeHHOro UHTerpaja A HaX0XKAECHUs Iuiouaau
KpuBoOJIMHEHHOH Tpaneruu. @opmyna Hetotona-Jlelionuna. [IpumMepsl npuMeHeHUsT HHTerpasia B (hU3UKE
U TEOMETPHUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpajga U MepBooOpa3Hoi. V3yueHue mnpaBuia BBIUKCICHHS
nepBooOpazHoil U Teopembl HproToHa- JleiiOnuna. Pemenwe 3amad Ha CBs3b mepBOOOpasHON U ee
MIPOU3BOJIHOM, BEIUMCIICHHE NTEPBOOOPA3HOM ISl JAHHON (PYHKIIUH.

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
yucio. PaznoskeHne BeKTOpa 10 HaNpaBlIeHUAM. YTOJI MeXAy IByMs BeKTopaMu. [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.

HaxoxaeHue ypaBHEHMH OKPY)KHOCTH, C(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MeXAy
TOYKaMH. [3ydeHHe CBOWMCTB BEKTOPHBIX BEJIMYMH, IPABHJ PA3JI0KEHHS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPABUJI HAXOXKICHWS KOOpAMHAT BEKTOpa B IIPOCTPAHCTBE, IpaBUI JEHCTBUN C
BEKTOPAaMH, 3aIaHHBIMA KOOPJAMHATAMM.

[IpuMeHeHHe TeOopuM IIpU PELICHUM 3a1ad Ha ACUCTBUA C BeKTOpamu. l3ydeHue 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 JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3AaUMHOM PACIIOJIOKEHUU MPSIMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHNEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsAMBIX B IIpocTpaHCTBe. IlapaineabHOCTh NPSIMON U MIOCKOCTH.
[TapamrensHOCTB TIOCKOCTEN. [lepneHIuKyYISpHOCTD MPSIMOM U TUIOCKOCTH.

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

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICNbHBIM TEPEHOC, CHUMMETPHS OTHOCHUTENIBHO IUIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [Tmomans OpTOTOHAIBLHON MPOEKITUH. N3o0paxkenne
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U MPUBEICHUE [OKA3aTEIIbCTB IIPU3HAKOB B3aMMHOIO PACIIONIOKEHUS IPSAMBIX U
I0CcKOCTe. Pacnio3HaBaHHe Ha 4epTekax M MOJEISIX Pa3jJu4HbIX CIIy4aeB B3aHMMHOTO PAaCIOJIOKEHUS
NpSAMBIX M IJIOCKOCTEHW, apryMEHTUPOBAHME CBOUX CyxIAeHUU. DopmynupoBaHUE ONPEIEICHUH,
MIPU3HAKOB M CBOMCTB MapajUICNIbHBIX M NEPIEHIUKYISPHBIX IUIOCKOCTEW, ABYTPAHHBIX W JIMHEHHBIX
yri0B. BeINOIHEHNE IOCTPOCHUS YIIIOB MEXKIY MPSMBIMU, NPIMOU U MJIOCKOCTBIO, MEKY IIJIOCKOCTSMU
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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
MOZCIIAX NCPHCHAUKYIIAPOB W HAKIIOHHBIX K IIJIOCKOCTHU, HPSAMBIX, MMapaJUICIIbHBIX HJIOCKOCTef/'I, YIJIoB
MEXy TIPSIMOH U TUIOCKOCTBIO 1 000OCHOBaHHE TTOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUIOCKOCTH, OT MPSIMOM JIO TJIOCKOCTH, MEKAY TUIOCKOCTSIMH, MEX/Ty CKPECIIUBAIOIIMMH TPSIMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopMmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEMBbI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHWe Ha 4YEpPTE)KaX W MOJEISIX PACCTOSHUS UM OOOCHOBAHHE CBOHMX CYXKICHHIM.
OmnpenencHue ¥ BBIUYUCICHUE PACCTOSHUW B MpocTpaHcTBe. [IlpumeneHue QopMyn ©u  Teopem
IUIAaHUMETPUU U1 pCIICHUA 3aaa4. O3HaKOMIIEHHE C MOHSITHEM NnapaujiCJIbHOIO0 NPOCKTUPOBAHUA U CT'O
cBoricTBamu. OPMYJIMPOBaHUE TEOPEMBI O TUIOMIAN OPTOTOHAILHOW MPOESKIIMH MHOTOYTOJIbHHKA.

[Tpumenenune Teopun A 0OOCHOBAHUS TOCTPOCHUH M BBIYUCICHHHA. APryMEHTHPOBAaHUE CBOHMX
CYXXJICHUI 0 B3aUMHOM PaCIIOJIOKEHUH IPOCTPAHCTBEHHBIX (UTYP.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepummnbl, pebpa, rpanu MHoOrorpaHHuka. PasBeprka. MHororpanusie yribl. Bolmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HakioHHass npusma. llpaBunpHas npusma.
[Mapannenenunen. Ky6. Ilupamumpa. IlpaBunbHas nupamuaa. YceueHHas mnupamuja. Terpadap.
Cummerpun B KyOe, B mapajuiesenumesie, B npume u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMHIBI.

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

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

O6beMm wu ero m3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
NPSIMOYTOJIBHOTO Mapajulesienuieaa, Npu3Mel, HuauHApa. PopMmynbl oObeMa MUPaMUAbl M KOHYcCA.
®opMmyIIbl TUIONIAIM TOBEPXHOCTEHN MIIMHAPA U KOHyca. @opMyIibl o0beMa 11apa U III0Maau 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 BBHIIOJHEHHE IMOCTPOCHMSI Ha H300paKEHUAX U MOJEISIX
MHOT'OI'PaHHHUKOB. BbluncieHne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTypaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXICHHMH. XapakTepucTuka U H300pa)keHUE CEUCHUsl, pazeepmKu
MHO202pAHHUKOS, BbIUWCIIEHUE Iulomaze mnoBepxHocTeil. IlocTtpoenue mpocreimmx ceueHuil KyoOa,
pu3Mbl, upaMuibl. [Ipumenenne GakToB U CBEACHUN U3 MJIAHUMETPUH.

O3HakoMJIEHHE C BUJAMU CUMMETPH B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuka CHMMETPUH TEJI BPAIleHUs] U MHOTOIPaHHMUKOB. [I[puMeHeHne CBOMCTB CHMMETPUH TIPH
pemieHnM 3agad. lcmosib30BaHME MPUOOPETEHHBIX 3HAHWUM ISl MCCIEOBAHUS M MOJIEIHMPOBAHUS
HECJIOKHBIX 3ajad. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIMIOJIHEHHUE PUCYHKOB I10 YCIOBUSAM
3a/1ad.

O3HakOMJIEHHE C BHUJAaMHU TeJl BpalleHus, (HOpMyIHpOBaHUE UX OINPEICICHUH M CBOMCTB.
@dopMynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCTbIO M IUIOCKOCTH, KacaTenbHOW K cdepe.
XapakTeprucTuKa U U300pakeHHe TeJ BpalleHUs, UX pa3BepTKHU, ceueHus. Pellenre 3a1a4 Ha MOCTPOEHUE
CEYCHM, BBIUUCIICHUE JIINH, PACCTOSHMM, YIJIOB, IUIomanei. [IposeneHne 1oka3aTesbHbIX 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 IUIOMIAIU U 00beMa, aKCHOMaMHU U CBOMCTBamH. Pemienue 3agad Ha
BBIUUCIIEHUE TIUJIOUIaJiell MIOCKUX (UTyp C HNPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IIaHUMeTpun. M3yuenue teopeM 0 BBIUHUCICHUH O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pELIEHHE 3a7ay Ha
npuMeHeHne ¢GopMyn BbUHCIEHHS 00beMoB. W3ydenue Qopmyn ans BBIYMCICHUS IUTOLIanei
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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.

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 Uit ux BbrunciaeHus. OObsicHeHUE U npuMeHeHue GopMyIl JUIsl BBIYUCIICHUS 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 XapaKTEPUCTUKU AUCKPETHOM ciy4aiiHOW BenuuuHbl. [loHSATHE O 3akoHE OOJBIINX
YHCel.

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

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenue kiiaccuueckoro OIpPEACNICHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BeposiTHOCTEN. PaccMoTpeHne mpuMepoB BBIYMCIIEHUSI BEpOsiTHOCTEH. PelieHne 3aiay Ha BBIUMCIEHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHUE C MTPEICTABICHUEM YUCIOBBIX JAaHHBIX U UX XapaKTEPUCTHUKAMHU.

Pemenne npakTuyeckux 3aaad 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
TIOMCIIICHUA U OCHAILICHUC:

Tun u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIIICHUA

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

3.2 YueOHo-MeTOoANYeCKOE U HHPOPMAIIMOHHOE 00eciedeHUe Peau3aliuu NPOrpaMmbl

OcCHOBHbIE HCTOYHUKH:

1. AmntponoBa, H. B. Anre6pa w Hayama Marematnueckoro aHaim3a. KOHCHEKT JeKIuid
[3J‘ICKTpOHHLII71 pecype] : yqe6Hoe nocobue / H. B. Autpomnosa ; MI'TVY. - Marautoropck : MI'TY, 2017.

66c¢. TalmI., rpad. Pexum JIOCTYTIA:

https //magtu. mformsystema ru/uploader/flIeUpIoad’)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] :
npaktukyMm [ CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, }0.®D. Cusmibkaea ; 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 [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 mis | JI-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: ynuepcanbHas >HIIIKI0oNe ust Kupumia u Medoaust. [DnekTpoHHBI pecypc]. —
Pexum noctyna: https://megabook.ru/, ceoboansbIif. — 3ari. ¢ skpana. S3. pyc.

5. ®denepanbHblil 00pa3oBarenbHbId nopTan «MHPpopManmOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUN
B 0Opa3zoBaHUM». [DnekTpoHHBIA 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 gocTyna K oOpa3zoBaTenbHbIM pecypcaM Poccuiickoit @enepanuu [DeKTpOHHBIN
pecypc]. — Pexxum noctyma: http://window.edu.ru/, ceo6oanbIi. — 3ari. ¢ skpana. f3. pyc.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIATLIMHBI
KoHTponb M OICHKA pe3ynbTaTOB OCBOCHHS IUCLMUIUIMHBI OCYHIECTBIIAECTCA IpPENOJaBaTeiieM B

IIPOLIECCE TEKYLIET0 KOHTPOJIS U IIPOMEXKYTOYHON aTTECTALIUH.

4.1 Texkymmii KOHTPOJIb

Ne KoHntposnmpyemslie pa3aensl Konrpomupyemsie HaunmenoBanue
B (TeMbl) yueOHOM TUCIUILTUHBI pe3yNbTaThl OILICHOYHOT'O CPEJICTBA
1 BBenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, ITP2,
asnen 1 Anredpa 11P3, IIP4,11P5, IIPS, Tecm
1IP10, I1P12
3 Tema 1.1. PazButne nonsrus o JIP4, JIP9, MP1 MP3, | lIpakxmuueckas paboma
quCIe MP9Y,IIPI, IIP2, TIP3, | (npaxmuyeckoe 3a0anue)
11P4, IIP8 Tecm
4 Tema 1.2 @ JIP4, MP1, MP3, MP4, | IIpaxmuueckas paboma
ema 1.2 DyHKIMU U rpadukn MPY, IIP1, ITP2, IIP5, | (npakmuueckoe 3a0anue)
11PS, IIP10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeler 1 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHH 1IP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3adarnue)
norapudmel IIP10 Tfukmanm
Konmponvnas paboma
6 JIPY9, MP1, MP3, MP9, | Konmpoavuas paboma
a3ena 2 OCHOBBI TPUTOHOMETPHUHU 11P3, ITP4, ITPS, TIP10
7 Tema 2.1 OcHOBHBIC IOHATHUSA JIP9, MP1, MP3, MP9, | [Ipakxmuueckas paboma
TpuroHometpuu. [IpeobpazoBanus 1IP3, I1P4, ITP8, ITP10 | (npaxmuueckoe 3adanue)
TPUTOHOMETPHUYECKUX BHIPAKEHHUI Tecm
8 Tema 2.2 Tpuronomerpuueckue JIP9, MP1, MP3,MP9, | [Ipakmuueckas paboma
ypaBHEHHS U HEPABEHCTBA 11P3, ITP4, 1TP10 (npaxmuueckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P 3 H ’ ’ ’ ’
asaen 2 Hataia MPSs, MP9, IIP1, IIP2, | Tecm
MaTEeMaAaTHYICCKOro aHajIu3a IIPS, ITPS, ITP10,
I1P11, IIPI2
10 T JIPY, JIP13, MP1, MP3, | [Ipakxmuueckaa paboma
ema 3.1 [TponsBomHas KITUH ’ ’ ’ > | 1P p
dee I/IMeII-)IeHI/Ie by MP5, MPY, I1P1, IIP2, | (npaxmuueckoe 3adanue)
p 11Ps, ITP8, 1TP10, Koumponvnasa paboma
IIP11, IIPI2
11 Tewma 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
IpHMEeHEeHHE MP5, MPY, I1PS5, IIP8, | (npaxmuueckoe 3adanue)
11P10 Koumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Pa3nen 4 I'eomeTpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, ITP10
13 Tema 4.1 KoopiiHATBI U BEKTOPBI P9, MP1, MP3, MP9, | Ilpaxmuueckaz pagoma
' P p 11P6, I1PS, ITP10 (npaxkmuueckoe 3adanue)
14 | Tema 4.2 Ilpsmele u mmockoctu B | JIP9, MP1, MP3, MP4, | [Ipaxmuyeckas paboma
IPOCTPAHCTBE MP9Y, ITP2, ITP3, ITP6, | (npaxmuueckoe 3adarnue)
11P9, ITP10 Koumponvnas paboma
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15 | Tema 4.3 MHOTOTpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma

KPYTJIbIE Tena MP4, MPY, ITIP1, IIP 3, | (npaxmuueckoe 3a0anue)
11P6, ITPS, I1P10 Konmponvnas paboma

Pa3nen 5 KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, 11P1, I1P7, I1PS,

. 11PI13
BepPOATHOCTEl
Tema 5.1 DneMeHTbI JIP4,J)IP9, MP1, MP3, Ilpakmuueckas paboma
KOMOHHATOPUKH MPY, ITP1, IIP7, ITP8 (npakmuueckoe 3adarnue)
Tema 5.2 DneMeHThI TeOpuU JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSATHOCTEN U MAaTEMATUYECKOU IA;II’) 19’3HP 1, ITP7,ITPS, (npaxmuueckoe 3a0anue)
CTaTHCTUKH

4.2 Ilpome:kyTOouHAasi aTTeCTANUSA

[IpomexxyTrounasi arrectanus OOYYAIOMIMXCS OCYIIECTBIISIETCS TIO0 3aBEPIICHUH H3YYEHUS
JUCUUILIMHBI U NTO3BOJISIET ONPEIETUTh KAUE€CTBO U YPOBEHb €€ OCBOCHHUS.
dopma MPOMEKYTOUHOM arTecTaluu Mo aucuuivinHe «Martematukay - nuddepeHInpoBaHHbINA

3a4yeT B 1 CCMCCTPC U OK3aMCH BO 2 CEMCCTPEC.

No Konumponwsnusie éonpocwt ouggpepenyuposanmnozo Tema
3auema/OudaKkmuuecKue eOUHUYbl

1 | ®yuxnus. CBoiicTBa QyHKIMU: 00JaCTh ONIpeeaeHus], Hyau GyHkuuy, | Tema 1.2 @yHkuu u
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | Ipaduku
IKCTPEMYMBI, 00J1aCTh 3HAYCHUH.

2 | OnpeneneHust CTENEHU YUCIIa C pa3IMYHbBIMU MoKa3zaTensiMu. CBoHCTBa
CTEIICHEN. Tema 1.3 Kopsu,

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

4 | Onpenenenus TPUTOHOMETPUUYECKUX PYHKIIHH. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUYECKHIE TOKICCTBA. MTOHSATHS
6 | PopMyInbl CIOKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEICHUSI. [TpeoOpazoBanust
8 | ®opmyibl npeobpazoBaHMsl CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKUX TPUTOHOMETPHUICCKHUX
(GyHKIMI B IPOU3BEJCHHE. BBIPA)KCHU I
9 | Onpenenenust 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMH.
10 | ®opmynsl KOpHEH NPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUI. Tema 2.2
Tpuronomerpuueckue
YPaBHEHUS U
HEpaBEeHCTBA
Ne Tunossble 3a1aHuA I DK3aMeHA Tema
Oobs13aTesIbHASA YACTh
1 Pemnre nmokasarenbHOE ypaBHEHUE: Tema 1.3 Kopuu, crenenu u
491 =7 norapupMbl
2 Pemnre norapudmMuueckoe HepaBEHCTBO: Tema 1.3 Kopnu, crenednu u
(2x—=7) > —1. J0rapuQmbl
3 Yupocrure: Tema 2.1 OcHOBHBIE IOHATUS
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cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPHUYECKHUX
BBIPAKCHUU
4 Pemnre TpUroHOMETpUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTpr4eCcKue
, V2 YPaBHEHWs ¥ HEPABEHCTBA
sinsin2x = 5
5 HaiiTn 3HaueHne npou3BOIHOM B TOUKE X! Tema 3.1 IIpousBoanas
Flx) = 29;2—432; X =1. (GyHKIMU U ee TPUMEHEHUE

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

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

7 Haiigure mpoMexyTku Bo3pacTaHusl PYHKIIMH: Tema 3.1 IIpousBoanas

4 (GyHKINU U ee TPUMEHEHUE
y = Ex — 2x
8 Breruucnure HeonpeaeneHHbId HHTErpait: Tema 3.2 uTerpan u ero
f (% coscosx +2x — \/E) dx HpHMEHEHHE.

9 K miockoctu npoBenena HakinoHHass MA U nneprieHIuKyssip Tema 4.2 [TpsimMble U IIIOCKOCTH
MO, paBHblii 15 cM. Yron Mexay HaKJIOHHOH U IJI0CKOCTBIO B IIPOCTPAHCTBE
cocrasisier 30°. Haii/iiTe 1IMHBI HAKITOHHON M €€ IIPOCKLUHL.

10 Haiitu ckansipHO€ mpou3BeIeHUE BEKTOPOB: Tema 4.1 Koopaunats! u

a=(2;3-4); b=(1-2;1). BEKTODBI.
JlonmoJHUTENbHAS YACTH
1 (T3, 1\¥ Tema 1.3 KopHu, crenenu u
Pemmte nokazarenbHOE HEPABEHCTRO: (—) -2* < (—)
2 8 JorapupMbl

2 Pelmurte TpUroHOMETpUYECKOE ypaBHeHue: 3sinx — 7 Tema 2.2 TpuronomeTrpuyeckue

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

3 Beruncnure miomanb KpUBOJIMHENHON Tpaneuu: Tema 3.2 UnTerpain u ero

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

4 B ocHOBaHNU NIPSIMOY IPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOTOTpaHHUKHU U

ctopoHamu 39 cm, 17 cM u 28 cm. BeicoTa nmpu3msbl coctaBisier KpyTJIbIE Tella
20 cm. HaiiuTe mosHy0 NOBEPXHOCTh U 00BEM MPU3MBI.
5 Haiitu npon3BoaHyto clnoxHOW QyHKIUU: Tema 3.1 [IpousBonHas
Y= \/ In In sin sin E . (GyHKLINU U ee TPUMEHEHUE

Kpurtepuu ouenku ouggpepenyupogannozo 3auema u 3k3amena

- «OTIUYHO» - TEOPETHUYECKOE COAEp’KaHME Kypca OCBOCHO MOJIHOCTBIO, 0e3 mpoOelnos,
yMEHHSI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pouo» - TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOesos,
HEKOTOpble YMEHHsSI CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoON ydeOHbIE
3aJ1aHus BBIMOJIHEHbI, HEKOTOPbIE BU/IbI 331aHUI BBIMOJIHEHBI C OIIHOKaAMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COAECpPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHUs paboThl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPETyCMOTPEHHBIX MPOTpamMMoOil 0OydeHus
y4eOHBIX 3aJJaHHI BBIITOJIHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLINOKU.

- «HeynoBneTBOPUTENBHO» - TEOPETHUECKOE COJIEpIKaHIe Kypca HE OCBOEHO, HEOOXO0AUMBbIE
yMeHHs He ¢(hOpMHUPOBaHbI, BHINOJIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT TpyObIe OINOKH.
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[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl ObYYEHUASA

1. AKTHBHBIE 1 HHTEPAKTUBHBIE METOBI UCIOJIB3YIOTCS IIPHA IPOBEICHUM TEOPETUYECKUX U
IIPAKTUYECKUX 3aHITHUI:

Pasgen/rema

HpI/IMeHSIGMBIe AKTHUBHBIC "
MHTCPAKTHUBHLIC MCTOIbI

Kpatkas xapakrepuctuka

Paznen 1 AnreGpa

Tema 1.2 ®ynkuuu,
HUX CBOWCTBA U
rpaduKu

I'pynnoseie nuckyccuu

Ha mepBoM sTame kaxjaas rpymnia U3ydaeT u
XapaKTepu3yeT CBOMCTBA  3JIEMEHTapHBIX
byHKINH.

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

IIPpOU3BOJAT

Tema 1.3 Kopnu,
CTCIICHH,
Jorapudmpl

AHanu3 KOHKPETHOM CUTyaluu

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

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

Pazgen 2 OcHOBEBI
TPUTOHOMETPHH

AHanu3 KOHKPETHOW CUTyaluu

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

Pasnen 3 Hagama
MaTeMaTH4EeCKOrO
aHajau3a

I'pynnoseie nuckyccnu

OO6cyxnenne  mpoOJIeMbl  HCCIICIOBAHUS
CBOMCTB (yHKIMHM, B MHUKpOrpymdmax u
MpUBEACHUE HUX K OOUeMy alrOpUTMY;
HaxOoXJeHue Momanae ¢uryp u oobeMoB
TEJI C TIOMOMIBIO OTIPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHHKH U
KpYIJIBIE TEJIa

[enosas urpa

Kaxnas rpynma moiydaeT CBOKO 3afady Ha
BBIUMCIICHHE  MOBEPXHOCTH M oObema
MHOrorpaHHuka. ['pynma cocraBiseT muaH
peleHus W peuaer 3afady. 3aTeM Ipymmna
3alMIAeT PEUIeHHe Yy JOCKH, OTBEYaeT Ha
BOIPOCBHI.
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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 eiCTBUS HAl PAIIMOHAIBHBIMY U 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 nppanmoHanbHBIX YpaBHEHUH 2
Kopnu, crenenun, | 9. IIpeoOpazoBaHus BeIpaKEHUH, COAEPIKAIIMX CTEIICHU U 2
norapudmel pauKabI.
10. Pemienue nokasaTenbHbIX ypaBHEHUM. 2
11. Pemenue nokasaTeibHbIX HEPABEHCTB. 2
12. Pemienue nokasaTelibHbIX YpaBHEHUH U HEPaBEHCTB. 2
13. Haxoxxaenne 3HaueHuil Jorapudma 1o 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 norapn()Mu4ecKux HEPABEHCTB. 2
17. Pemenue norapu(pMU4eCcKUX YpaBHEHHI 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 TPUTOHOMETPHUUECKUX (DYHKITHI € 2
WCTIOJIH30BAHNEM F€OMETPUIECKHUX MPEOOPa30BaAHHIA.
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 nocleioBareIbHOCTH. Haxoxkienue npeaenoB GyHKITHIA.
IPUMEHEHHE. 27. HaxoxJieHre TPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHnpoBanus, TadnIMULIA 2
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (DYHKITUH.
29. BeruuciieHrne npou3BOHBIX CIIOKHBIX (DYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHUYECKUN U T€OMETPUYECKUN CMBICI 2
IIPOU3BOJHOM. Y paBHEHHUE KAaCaTEIbHOM.
31. O6mas cxema ucciegoBaHus PYHKITUH. 2
32. UccnenoBanre (QYHKIIMHA C TOMOINBIO 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 onpeneneHHbIX HHTETPaIoB 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 cuCTeMa 2
Koopaunatst u KOOpPJWHAT B MMPOCTPAHCTBE. PacCcTosTHIE MEXTy TOUKAMHU.
BEKTOPBI. 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
[Ipsmble u utockocT| 44, Pemmenne 3afad  Ha TEPHEHIUKYISPHOCTH MPSAMOH U 2
B TIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHne 3ajady  Ha TPUMEHEHHE TeopeM O TpéX 2
MIEePIEeHINKYNIIpax.
46. PenreHne 3a7a4 Ha apauIeIbHOCTh TUIOCKOCTEH. 2
47. Pemenue 3a7a4y Ha ABYTPAaHHbBIE YTIIBL. 2
Tema 4.3 48. Pemenne 3a1a4 Ha napaieNienuIe]] 1 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. Pemienue 3aa4 Ha KOMOMHAIIMY T€OMETPUYECKUX 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
I1P1, 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 aHAJIU3a 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 YcrTHbI 3a4eT TeopeTnueckue
Has BIN 3a4eT BOMPOCHI TIO
aTTecTanus COoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBI | TUIOBbIE 3a1aHUs
Hast e
aTrTrecTanus OMJIeTHI

22




JUCT PETUCTPAIIMUA U3MEHEHUH U TOMOJTHEHUI

Ne | Paszpen paboueii Kparkoe cozeprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, [oanuce
n/n MpOTpaMMBbI Ne nporokona | mpeacenarens
3acenanus 1K MK
Pabouast mporpamma y4deOHOW aumcHUIIUHBI «MaTteMaTHkay
aKTyalnu3upoBaHa. B pabodyro mporpaMMy BHECEHBI CIEAYIOLINE
M3MCHEHHS:
1 3.2 B cB3u ¢ oOHOBieHueM ruiardopmbl  anekTponHO# | 11.09.2019 1.
YuebHo- OubmMoTEeYHOM crcTeMbl “3HaHMyM” B TeKCT pasnena 3.2 Paboueit |[Iporoxos Ne 1 aoF
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYECHBI OOHOBJIEHHBIE pEXUMBI JIOCTYHa Ha 7)
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHne
peanu3anuu
HPOTPaMMEI
2 3 YCJIOBUA B cBsi3u ¢ 0OHOBJIEHHEM MaTepUALHO-TEXHUUECKOTO 00eCIeUeHUs 16.09.2020 r.
PEAJIN3ALIMU | 0. MatepuanbHO-TEXHUUECKOe oOecmeyenne 4uTaTh B HOBOH |[Iportokon Ne 1 -
VYEBHOI | peAaxuuu: 7
JMCIATUTAHBI Kabuner MareMaTHueCKUX JUCIIATLINH
VYueOHast aynuTopusi Uil TPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHATHH, U TPYMIIOBBIX U WHIAMBUIYaJIbHBIX KOHCYJIBTALlUH, IS
TEKYILIEro KOHTPOJIS U IPOMEKYTOYHON aTTECTaLIUH.
Paboyee MecTo mpemonaBareNs: IEPCOHAIBHBIN  KOMIIBIOTED,
paboune MecTa oOyJaromuxcs, Jocka yaeOHas1, yaeOHas MeOeb;
Mopenu reoMeTpUYECKUX Tell;
[epcoHalIbHBIC KOMITBIOTEPHI
3 3 YCJIOBUA B cBs13u ¢ 00HOBJIEHHEM MaTEpPHAILHO-TEXHUUECKOTO 00ECIICUCHNUS 16.09.2020 r.
PEAJIN3ALIMU | 0. MatepuanbHO-TEXHUUECKOe oOecreyenne 4uTaTh B HOBOH |[Iporokon Ne 1 -
VYEBHOI | PefaKuuu: 7)
MS Windows (monnucka Imagine Premium) morosop [I-1227 or
AUCIIATITAHBL 08.10.2018, CpO(K nerctsus: 1 1.%0.2021 ) P
MS Office Nel135 ot 17.09.2007, cpok aeiicTBust: GeccpouHO
7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JeHCTBUS: OECCPOYHO
3VCJIOBUS | B cBs3n ¢ 3aKiOYEHHEM KOHTPAKTOB CO  CTOPOHHUMH 16.09.2020 r.
PEAJIM3ALIMM | snekTpoHHbIMM  OubnuoreunsiMu  cuctemamu  “BOOK.RU” |IIporokom Ne 1 = 4
YYEBHOM (Konrpakr Ne K-56-20 or 25.08.2020 r. OO0 «KHOPyc memunay, “F)
JUCHUITJIMHBI | 01.09.2020 r. no 31.08.2021 r.), 95C 3HAHUYM (Konrpakr Ne K-

60-20 or 13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. mo
31.08.2021

YUTaATh B HOBOU pellaKkIuu:

r.) n. HWudpopmanuonHoe obecneueHre OO0y4eHUs

OcHOBHBIC HCTOYHHKU:

1. AaTpomioBa, H. B. Anre6pa u Hadaja MaTeMaTHIEeCKOTO aHAIH3A.
KoHncnekt nexiuii [DnexkTpoHHBI pecype] : yuebHnoe mocobue / H.
B. Anrpomnosa ; MI'TY. - Marautoropck : MI'TY, 2017. - 66¢.:
TabI., rpag. - Pexum JOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. — MakpooGBeKT.
2. bammakoB, M. WM. Marematuka [DJIeKTpOHHBIH pecypc]
yueOnuk / bammakoB M.JMI. — Mocksa : KuoPyc, 2019. — 394 c.
— (CIIO). — ISBN 978-5-406-06554-9. — Pexwum pocryna:
https://book.ru/book/929528

JlonoTHATe IbHbIE HCTOYHUKH:
1. AGzanoBa, H. M. Maremaruka: ainreOpa W Havaja aHaIH3a,
reomeTpus [DnekTpoHHbIH pecypc] : mpaktukyM [ CI10] / H. M.
Ao63amoBa, 0. H. Caguuxosa, }0.®. CusmiabkaeBa ; MITY. -
Marnautoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-
ROM). — Pexxum JIOCTyIa:
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https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&view=true
https://book.ru/book/929528

https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf
&show=dcatalogues/5/8808/S37.pdf&view=true. — MakpooOBEKT.
2. Imunr, P. A. Anrebpa. 3amaqHUK-TIPaKTUKYM [DJIEKTPOHHBINA
pecypc]: Yue6noe nocobme / P. A. lImunr. — Cankt-IlerepOypr:
criery, 2016. — 4. 4. — 184 c¢. — Pexum pmocryma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3KpaHa.

3. Sumenes, JI. T. MaremaTuka B mnpuMepax M 3anadax st
noarotoBku K EI'D u noctyminenuto B BY3 [QnekTpoHHslii pecypc]:
yu. noc. / JL.T. Slumenes, 2-e uzn., mom. — MockBa: By3oBckuii
yuebnuk, HUL[ UHOPA-M, 2016. — 336 c. — Pexxum moctymna:
https://new.znanium.com/read?id=32448 — 3aru. ¢ skpaHa.
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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=302340
https://new.znanium.com/read?id=32448
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