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1 OBIIASI XAPAKTEPUCTHUKA PABOYEl NPOIPAMMbBI  YYEBHOWM
JACIHATITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

Pabouas mporpamma yd4eGHON AMCLMIUIMHBI «MaremaTuka» SBISIETCS 4acThlo 00pa30BaTENIbHON
nporpamMMbl  CIIO — mporpamMmbl MOATOTOBKU CIELUAIMCTOB CPEAHETO 3BEHA IO CHEUAIBbHOCTH
cpeaHero npodeccMoHaNIbHOrO O00pa30BaHUS TEXHOJIOTMYECKOro MNpoduis MHpodecCHOHANBHOTO
oOpa3oBaHUs.

PaGouas nporpamma coctaBieHa /i 3a04HON (OpMbI 00yUYEeHHUSI.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOunas aucuumiimHa «MaremaTHKa» OTHOCHUTCA K 00Ie00pa3oBaTeIbHOMY LKLY HpPOrpaMMBI
MOATOTOBKU CHEIHAIMCTOB CPEJHEro 3B€HAa M OTHOcHUTCS K mnpeametHoi obmactu ®I'OC cpemnero
obmiero oopazoBanus «MaremaTuka U ”HGOPMATUKAY.

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

Pabouass mporpamma ydeOHOH AMCHMILINHBI «MareMaTHKa» HMEET MEXIPEIMETHYIO CBSI3b C
o01ieo0pa3oBarelbHbIMU yueOHBIMU AucHUIIMHAMK «Dusukay, « M HpopMaTHKay.

3HaHUS U YMEHUS, TOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTelbHON ydeOHOU
JTUCHUILTUHBL «MaTemMaTukay, yriayOousitoTCs U PacIIUpSIIOTCS B IPOIECCe U3yUeHUs! YUeOHBIX AUCUUILINH
MIPOrpaMMBbI HOJrOTOBKH CTEIMAINCTOB CpemHero 3BEHA €CTECTBEHHOHAYYHOTO u
o01enpodeCCHOHAIIBHOTO IIUKJIOB.

1.3 [lnanupyemble pe3yJbTaThl 0CBOCHHS AUCHUIINHBI:

OcBoeHue coaepkaHusi y4eOHOM nucHUIUIMHBI «MaTtematukay oOecredrnBaeT JOCTHKEHUE
00yJaroIUMHUCS CIETYIONUX Pe3yabTaToB:

JIMYHOCTHBIE Pe3yabTaThl

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKH U OOLIECTBEHHOW MPAKTUKU, OCHOBAHHOI'O Ha IMAJIOTe KYJIbTYp, a TAK)KE PA3INYHBIX
(opM 00111eCTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, 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 CaMOCTOATEIbHO ONPEAENATh LEIM JEATEIBHOCTH M COCTaBJIATh  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITEJIbBHO ~OCYILIECTBIISITh, KOHTPOJIMPOBATb U  KOPPEKTHPOBATh
MP1 | nesaTenbHOCTD; MCIOIB30BaTh BCE BO3MOJKHBIE PECYpPCHI JUISl JTOCTHIKEHHUS ITOCTABIIEHHBIX
Helel U peanu3aluy MJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIIEUIHbIE CTPATETUU B PA3IUYHBIX
CUTYalUsIX;

BJIQJICHWE HaBBIKAMM  [IO3HABaTENbHOM, Yy4eOHO-MCCIENOBATENbCKOW U NMPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU paspelieHus mnpobjeM; CcrnocoOHOCTh M TOTOBHOCTh K

MP3
CaMOCTOATEIIbHOMY TOMCKY METOJIOB pEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB IMO3HAHUSI;

Mpa | TOTOBHOCTE 1 CIIOCOOHOCTh K  CaMOCTOATENbHON WH(OpPMaIMOHHO-TIO3HABATEIBHOM

ACATCIIBHOCTH, BJIAACHWC HABBIKAMH ITOJYUCHUSA HeO6XOI[I/IMOI7I I/IH(I)OpMaI_[I/II/I nu3 CHOBapeﬁ




pasHBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWH(POpPMALUH,
KPUTHYECKH OILICHUBATh M WHTEPIPETHPOBATH MH(OPMAILMIO, TOTYyYaEeMYI0 U3 Pa3IUYHBIX
VCTOYHUKOB;

YMEHHE HCIOJB30BaTh CPEACTBA WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B penieHHH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C

MP3 coOnrofeHreM  TpPeOOBaHW  IPrOHOMHUKH,  TEXHUKH 0C€30IMaCHOCTH,  T'UT'HCHBI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBbIKAMH MTO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIECHCTBHIA U

MP9 | MBICIMTENIBHBIX IIPOLECCOB, MX PE3YyJbTATOB M OCHOBAHMMU, TPAHMIl CBOErO 3HAHMUS U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTaThl

I1P1

c(OPMHPOBAHHOCTD MPEJCTABICHUH O MaTEMaTHKE KaK YaCTH MUPOBOW KYJIBTYpPhI H O MECTE
MaTeMaTHUK{d B COBPEMEHHOM LMBMWIM3ALMM, O CHOCO0aX ONMCAHUSA Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAIIBHOIO MUPA;

I1P2

c(OPMHUPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHYECKUX MOHATUSAX KaK O BaXXHEUIIMX
MaTE€MaTU4YeCKNX MOJENAX, MO3BOJIIIOIIUX OIKMCHIBATH M M3Yy4aThb pPa3HbIC IPOLECCHI H
ABJICHUS; IIOHMMAaHHME BO3MOXHOCTHM aKCHUOMAaTHYECKOTO IIOCTPOCHUS MaTeMaTHYECKHX
TEOPUL;

I1P3

BJIaACHUC MCTOHAAMH [HOOKAa3aTCJIIbCTB W aJIOPUTMOB PCHICHUSA; YMCHUC HX IIPHUMCHATH,
IMPOBOAWTH NOKA3ATCIbHBIC PACCYKACHWA B XO04C PCUICHUA 3a1a4,

11P4

BJIAACHUC CTAHAAPTHBIMH IIpUCMaMU PCHICHUA PAOUOHAIIBHBIX W HpPPalHUOHAJIbHBIX,
IMMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMCTPHUUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM;

I1P5

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

[1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSMU O IUIOCKMX W IIPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOICTBaxX; CQOPMHUPOBAHHOCTh YMEHHsI paclio3HaBaTh Ha YepTekKax,
MOJIENIIX U B PEATbHOM MHpE T€OMETpHUecKue (DUTYpbI; MPUMEHEHHE M3YYCHHBIX CBOICTB
reoMeTpuueckux ¢uryp u ¢Gopmyia Ui pelIeHUss TeOMeTPUYECKHMX 3ajad M 3a7ad ¢
IIPAKTHYECKUM COJICP)KAHUEM;

I1P7

C(i)OpMPIpOBaHHOCTI) Hpe,Z[CTaBJ'ICHI/Iﬁ 0 mponeccax U sABJIICHUAX, UMCIOMIUX BepOHTHOCTHHﬁ
XapaKkTep, 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€ajlbHOM MUPCE, 00 OCHOBHEBIX IOHSITHIX
BHCMCHTapHOﬁ TCOpHUn BCPOHTHOCTCP’I; YMGHI/Iﬁ HaxXoduTb W OLCHUBATH BCEPOATHOCTU
HACTYILICHUA COORITUHA B HpOCTeI\/JIHII/IX MNPaKTUYCCKUX  CUTyalusIX W  OCHOBHBIC
XapaKTCPUCTHUKNU CJ'Iy‘-IﬂfIHLIX BCJINYHH,

I1P8

BIIaJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IMPHU PEIICHUH
3a7a4;

I1P9

c(hOpMHUPOBAHHOCTh MPEACTABICHUNH O HEOOXOJUMOCTH JI0KA3aTEIbCTB MPH OOOCHOBAHUH
MaTeMaTUYECKUX YTBEPXKACHUW U POJM AKCUOMATUKM B MPOBEIACHUU JEIYKTHUBHBIX
pacCyXICHHI;

I1P10

c(OpPMHPOBAHHOCTh MOHIATUHHOIO ammapara MO0 OCHOBHBIM pasfellaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, GOpPMYJ U YMEHUS UX MPUMEHSTh; YMEHHUS J10Ka3bIBaTh TEOPEMBbI
Y HaXOJIUTh HECTaHAAPTHBIE CIOCOOBI pelICHHs 3a/]1a4;

IIP11

chOpMUPOBAHHOCTh ~ YMEHHUM  MOJEIMPOBATH  peajbHbIE  CHUTYyallud, HCCIEA0BAaTh
IIOCTPOEHHBIE MOJEIN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHSATHSAX MAaTeMaTHYECKOrO aHaJIW3a M
nux CBOﬁCTBaX, BJIAICHUC YMCHHUEM XAapaKTCPHU30BaThb IMOBCACHUC (I)YHKHI/II;'I, HCIIOJIB30BaHHUEC
TMOJIYYCHHBIX 3HAHUM JJI ONIMCAHUS U aHAJIM3a PCAJIbHBIX SaBI/ICI/IMOCTeﬁ;

I1P13

BJIAACHUC YMCHHUAMU COCTABJICHUA BCPOATHOCTHBIX MO}IeHeﬁ o YyCJIOBHUIO 3aJadu H
BBIUUCJICHUSA BCPOATHOCTU HACTYIIJICHUA COGLITHf/'I, B TOM YHCJIC C NPUMCHCHHCM q)OpMy'J'I
KOM6I/IHaTOpI/IKI/I U OCHOBHBLIX TCEOPEM TEOpHUU BGpOS[THOCTeI\/’I; HUCCICIOBaHUA CJ'Iy'—IaI\/IIHI)IX
BCJIMYMH I10 UX PACTIPCACIICHHUIO.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILIAHBI

2.1 TemaTuyeckuii IJIAH

Pa3nen/ Tema 1ucHMIIINHEI

Y4yeOHasi Harpy3ka

o0yuyarmuxcsi

Bcero

B ToMm unciie

CaAMOCTOSITEJIbH
ast padora
JIEKIUH, YPOKH
MPaKTHYeCKHe

3aHATUA

ILnanupyembie
pe3yJbTaThl
OCBOEHHUS
AUCHUTIMHBI

Paznen 1 Aareopa

72

68 2 2

JIP4, JIPY9, MPI
MP3, MP4,
MP9,IIP1, IIP2,
[IP3, ITP4, TIP3,
Ip8, ITP10, ITP12

Tema 1.1. Pa3zBuTre nOHIATUA O YUCIIE

20

20 0 0

JIP4, JIP9, MP1

MP3, MP9, IIP1,

IIP2, [1P3, I1P4,
1IpS

Tewma 1.2 @ynkuuu u rpaduku

14

13 1 0

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, IIP5, IIP10,
1IP]2

Tema 1.3 Kophu, crenienu u orapudmsl

38

35 1 2

JIP9, MP1, MP3,
MP9, IIP2, IIP3,
11P4, IIPS, IIP10

Pa3nes 2 OcHOBBI TPUTOHOMETPHUH

36

32 2 2

JIP9, MP1, MP3,
MP9, IIP3, I1P4,
1IP10

Tema 2.1 OCHOBHBIE TTOHSATHS
Tpuronometpu. [IpeobpazoBanus
TPUTOHOMETPUYCCKUX BBIPAKEHUN

22

20 1 1

JIP9, MP1, MP3,
MP9, TIP3, 11P4,
1IP10

Tema 2.2 TpuroHoMmeTpudeckre ypaBHeHUS U
HEPaBEHCTBA

14

12 1 1

JIP9, MP1, MP3,
MP9, IIP3, I1P4,
1IP10

Pa3nen 3 Hauaya MmaTeMaTH4eCKOro
aHaJIm3a

72

67 3 2

JIP9, JIP13, MPI,
MP3, MP5, MP?9,
1IP1, IIP2,1IP5,
IIp8, 1IP10, IIP11,
1IP]2

Tewma 3.1 IlpousBoanHas GpyHKIIUM U €€
MIPUMEHEHHE

41

38 2 1

JIP9, JIP13, MPI,
MP3, MPS5, MPS,
[IP1, IIP2, ITP5,

p8, IIP10, ITP11,

P12

Tewma 3.2. IHTErpan u ero npuMeHeHue

31

29 1 1

JIP9, JIP13, MPI,
MP3, MP5, MP9,




1IP5, IIPS, IIP10

JIP9, JIP13, MPI,

MP3, MP4, MP?9,

1IP2, IIP3, I1P6,
1IPY, IIP10

Pasznen 4 I'eomerpus 54 50 2 2

JIP9, MP1, MP3,

Tewma 4.1 KoopauHaThl 1 BEKTOPHI 8 8 0 0 MP9, TIP6.1TP10

JIP9, MP1, MP3,
Tema 4.2 IIpsiMble 1 IJIOCKOCTH B 20 18 1 1 MP4, MP9, I[IP2,
IIPOCTPAHCTBE 1IP3, I1P6, I1PY,
IIP10

JIPY, JIP13,MP1,

MP3, MP4, MP?9,

1IP1, IIP 3, IIP 6,
1IP10

Tema 4.3 MHOTOrpaHHUKH U KPYTJIbIe TEa 26 24 1 1

JIP4,JIP9, MP1I,
12 11 1 0 MP3, MP9, IIP1,
1IP7, IIPS, IIP13

Pa3nes 5 KomOnHaTOpuKa, CTATUCTHKA H
Teopusi BEPOATHOCTEM

JIP4,JIP9, MPI,
Tema 5.1 DneMeHTb KOMOMHATOPUKH 6 5 1 0 MP3, MP9, IIP],
IIP7, [IP8

JIP4, JIP9, MP1I,
6 6 0 0 MP3, MP9, IIP1,
1IP71IPS, IIP13

Tema 5.2 DnemMeHTBl TEOPUH BEPOSTHOCTEN U
MaTeMaTU4eCKON CTaTHCTHKH

IIpomeskyTOUYHAS aTTeCTALMS, B TOM YUCIE 6 JIP4, MP9, I[IP1]
KOHCYJIbTAUMHU
Bcero 252 | 228 | 10 8

2.2 Conep:xanue y4eOHOUH TUCIUTLINHBI
Pasznea 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Ilensie u pauuoHanbHble uucna. JlefictBurenbHble uucna. [IpuOaMKeHHBIE BBIYMCICHUS.
KommiekcHple unciia. PanuoHanbHble ypaBHEHMS M HEpPaBEHCTBA. PaBHOCHIIBHOCTb YpPaBHEHHWH,
HEpaBeHCTB, cucTeM. OCHOBHBIE MPUEMBI UX pelIeHHs (pa3jloKeHHWE Ha MHOMKUTENH, BBEJCHHE HOBBIX
HEU3BECTHBIX, II0JICTAHOBKA, rpaduueckuil MeTo). MeTo1 UHTEpBAJIOB.

Bunab1 yueOHoOM AeSITEIbHOCTH

Brinonnenue apupmMeTndeckux AeMCTBUIA HaJl YUCIIaMHU, COYETasl YCTHbIE U TMCbMEHHBIE IPUEMBI;
HAaXOXK/IEHWE TpPUOIMKEHHBIX 3HAUEHUs] BEIMYMH M MOTPEIIHOCTEH BbIYMCICHHH (aOCOMIOTHOW U
OTHOCUTEJIbHON); CpaBHEHHE 4YHCIIOBBIX BBIPQOKEHHH; HaxOXKIEHHE OIMMOOK B MpeoOpa3oBaHUSAX U
BBIUUCIICHUSX (OTHOCUTCS KO BCEM IIYHKTaM IPOTPaMMBbl).

O3HakOMJIEHHE C TPOCTEHIINMHU CBEACHUSIMU O KOPHSX aJIreOpandeckux ypaBHEHUH, MOHATHSIMUI
HCCIIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHUM.

N3yueHnne Teopun paBHOCWIBHOCTH YpPaBHEHUU M ee mpUMeHeHus. [IoBTopeHue 3anucu permeHus
CTaHJApTHBIX YpPaBHEHWH, NPUEMOB NpeoOpa3oBaHUS YPaBHEHUH JUIsI CBEACHUS K CTaHJApTHOMY
ypaBHEHMIO. PellieHue cucTeM ypaBHEHMH C MPUMEHEHHEM pa3iIMyYHbIX crnocoOoB. O3HaKOMIIEHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HCIOJIb30BAHHWE CBOMCTB U TpaduKOB (QYHKUUH IpH
pEeLIeHNN HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

[IpuMeHeHHEe MaTeMaTH4YECKUX METOAOB I PELICHUS COAEPIKATEIbHBIX 3aad M3 Pa3IMYHbIX
obacTeil HayKH U MPaKTUKU. IHTeprpeTupoBaHue pPe3ysIbTaTOB C YUETOM pPeabHBIX OTPAaHUYECHUH.
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Tema 1.2 @ynkuuu u rpapuxu

Oyuknun. OOmacTe ompefeseHUuss W MHOXKECTBO 3HadyeHWid; Tpaduk (QYHKIHUU, TOCTPOCHUE
rpadukoB QpyHKUINN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTh, TEPUOTUIHOCTS.
[IpomexyTku Bo3pacTaHus M yObIBaHMs, HauOoJsblllee W HAaWMEHbLIEe 3HAYCHHs, TOYKU SKCTPEMyMa.
I'padpuueckas mnTepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANbHBIX IMpoIeccax H
sSBICHUAX. ApudmMernueckue onepanuu Haj GyHkiusamu. Crnoxkaast Gyskmus (kommosuius). [Tornstue o
HENPEPHIBHOCTH (DYHKITUH.

O6parnbie pynkmuu. OOmacTh onpeaeneHus U o0JacTh 3HaA4YeHHWH oOpaTHOM GyHKuMH. ['paduk
oOpaTHO! (yHKIUH.

Buabl yueOHO# 1eiTeJIbHOCTH

O3HaKoOMJICHHE C TIOHATHEM IIEPEMEHHOM, TPUMEpaMH 3aBHCUMOCTEH MEX/1y TepeMEHHBIMHU.

O3HakOMJIEHHE C MOHATHEM TpaduKa, onpeneieHre MPUHAIKHOCTH TOYKU rpaduky (yHKIUU.
Omnpenenenue no ¢popmyJie MpOCTEHIIeH 3aBUCUMOCTH BH1a ee Tpaduka. Beipaxkenue no ¢popmyie oaHoi
nepeMeHHoil uepe3 napyrue. O3HaKOMIIEHHE C ompeneieHueM (QyHKIuH, (GopMynHpoBaHHE €ro.
Haxoxnenune obmactu omnpeneneHus M oOnacTH 3HaueHUH ¢GyHKuuu. O3HAKOMIICHHE C IpUMepamMu
(YHKIIMOHATBHBIX 3aBHCHMOCTEH B pEalbHBIX MPOIECCaX M3 CMEXKHBIX AUCHMUILTUH. O3HAKOMIIEHHE C
JI0Ka3aTeNbHBIMA  PACCY)KJICHUSAMU HEKOTOPHIX CBOWCTB JIMHEHHOW ¥ KBaJApaTWUYHOW (YHKIHWH,
MIPOBEJICHUE HCCIEAOBAaHUS JIMHEWHOH, KYCOUHO-JIMHEHHOW, JpOOHO-IMHEHHOM U KBaJpaTHUYHOU
¢bynkuuid, noctpoenne ux rpadukoB. Iloctpoenme u utenue rpadukoB QyHKuui. MccnenoBanue
¢bynkuu. CocraBieHue BUI0B GYHKIIHI 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1a4 Ha SIKCTPEMYM.

Breimonaenue npeobpa3oBanwuii rpaduka GyHKIIHH.

Wzyuenue nonamus obpamuoti ¢h)ynkyuu, onpeneicHue BUIa U MOCMpoeHue cpaguxa oopamHol
@yuryuu, HaxodcoeHue ee obracmu onpedeieHus u oonacmu 3uavenui. IIpuMeHeHNEe CBOMCTB (PYHKIIHIA
[P UCCIICIOBAaHUU YPAaBHEHHM U PEIICHUH 331a4 Ha SKCTPEMYM.

O3HaKOMIICHHE C TIOHATHEM CIIOKHOU (YHKIINH.

Tema 1.3 KopHu, creneHu u jorapugmsl

Kopun wu crenenu. KopHu HarypanbHOW cCTenmeHHM W3 4YHCIa M WX cBoMcTBa. CTenmeHu c
paloHaIbHBIMU TOKA3aTeIsIMU, UX cBoMcTBa. CTeneHu C AeWCTBUTENbHBIMU MoKazarensiMu. CBoiicTBa
CTENEHU C JICHCTBUTEIBHBIM I1OKA3aTEJIEM.

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

[IpeoOpa3oBanue anredpanvyeckux BBIPAKCHUI. IIpeobpa3zoBanue palMOHAIBHBIX,
UppaIllMOHATFHBIX, CTETIEHHBIX, MIOKA3aTEIbHBIX U JOTapU(PMHUUECKUX BBIPAKESHUN.

[TokazarenbHas u norapudmuueckas GpyHkunu. Onpenenenus QyHKUUN, UX CBOMCTBAa U TpadUKH.
[IpeobpaszoBanus rpadukoB. [lapannenbHblil TEPEHOC, CUMMETPHUSI OTHOCUTENBHO OCell KOOpJMHAT, U
CUMMETpHUSl OTHOCHUTEIBHO Hayajla KOOPJIWHAT, CUMMETPHUS OTHOCUTEJIIbHO MpPSIMOW, pacTsbKeHuE u
cKaThe BAOJb OCEl KOOpAUHAT.

[TokazarenbHble U JorapupmMuyeckue ypaBHeHHUs. OCHOBHbBIE MPHEMBbI UX pEIIeHUs (pa3iioKeHue
Ha MHOJKUTEIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MMOJACTAHOBKA, TpadUIECKUIl METON).

[TokazarenbHble U TorapupmMuieckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELICHHUS.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIECHUE C TIOHSTHUEM KOpHS N-i CTENEHH, CBOWCTBAMU pAJUKAIIOB M C MpaBUIaMU
cpaBHeHUEM KopHed. dopmynupoBaHUE OINpENENIeHUs] KOPHS M CBOWCTB KOpHEW. Berumcienue u
CpaBHEHHWE KOPHEH, BBITIOJIHEHUE TIPUKUIKKA 3HaUeHUs KOpHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX
BBIpXEHUH, COMEpKaIINX paauKaibl. BelmonHeHne pacdyeToB mo (Gopmyrnam, coaepKalliuM paIuKalbl,
OCYILECTBIISIE HEOOXOJUMBIE IOJCTAaHOBKM U mpeoOpazoBanus. OnpeneneHne paBHOCUIBHOCTU
BBIp@XKEHUI C paaukaiamu. PelleHne HppanuoHAIbHBIX ypaBHEHHMH. O3HAaKOMJIEHHWE C MOHSTHEM
CTENIEHU C JEWCTBUTENBbHBIM TMOKa3areneM. HaxokieHue 3HaueHUil CTEeNeHH, WCIOoNb3ysd Mpu
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEACTBA. 3alMChIBAHHE KOPHS N-ii CTETIEHH B BHJE CTENECHU C



IpOoOHBIM TOKazaTesieM W HaoOopoT. PopMynHpoBaHUE CBOWCTB CTerneHed. BrrumcieHue cremneHei c
palMOHAIbHBIM IIOKA3aTEJIEM, BBINOJIHCHUE NPUKUIKMA 3HAYCHHsS CTEICHHM, CPABHCHHME CTEICHEH.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHM, COACPIKALIMX CTENECHH, MPUMEHSS CBOWCTBA.
Pemrenne mnokazarenbHbIX ypaBHEHUH. (O3HaKOMIIEHHME C NPUMEHEHUEM KOpPHEH W CTENEHEW Ipu
BBIYMCIICHUM CPEIHUX, IIPU JIEJICHUU OTpe3Ka B «30J0TOM CeYeHUMW». PeleHue npuKiIaaHbIX 3a7ad Ha
CJIO>KHBIE IPOLICHTBHI.

Brimonnenue mnpeoOpazoBaHMil BBIpAXEHUN, NMpPUMEHEHHE (OPMYI, CBA3aHHBIX CO CBOMCTBaMU
creneHel u sorapudgmoB. OmnpeneneHue o00JAaCTH JOMYCTUMBIX 3HAYEHMH Jiorapu(MU4ecKoro
BbIpakeHus. Pemenune norapuMu4eckux ypaBHEHHH.

Beruuciienue 3HadeHui (QyHKOMM 1O 3HaueHHIO apryMeHTa. OmnpeneneHue MOJ0KEHHUsI TOUKH Ha
rpaduke 1Mo ee KoopAHMHATaM M Hao0opoT. Mcmonb30Banne CBOMCTB (DYHKIUH 711 CpAaBHEHUS 3HAYCHUN
creneHel u sorapudmos. [locTpoeHne rpadMKoB CTENEHHBIX U JIorapu(pMUUECKUX QyHKIHH.

Pemenne mokaszarenbHBIX M JIOTapU()MUYECKUX YPaBHEHHUH M HEPAaBEHCTB IO W3BECTHBIM
aJITOpUTMaM.

Paznen 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbBIe NOHATUS TPUTOHOMeTPHUH. [IpeodpazoBanust TPUTOHOMETPHYECKHUX
BbIPasKeHM M.

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

OcCHOBHbIE TPUTOHOMETpPUUECKHE ToOXAecTBa. Dopmyibl npuBeneHUs. DOpMyIbl CIOKEHUS.
®opmyisl ynBoeHuss. @opmyibl IOJOBUHHOIO yIia.

[IpeoOpa3oBanusi MPOCTEUIIMX TPUTOHOMETPUYECKHX BBIpakeHUH. IIpeoOpa3oBaHue CyMMBI
TPUTOHOMETPUUYECKUX (YHKIMA B IPOU3BEICHHE UM TNPOM3BEIEHUS B CymMy. Belpaxenue
TPUTOHOMETPUUECKUX (YHKIIMI Yyepe3 TaHI€HC ITOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pyHkuuu. CBoicTBa U rpaduKku cUHyca, KOCUHYCA, TAHT'€HCAa U KOTaHT'€HCa.
[IpeobpaszoBanus rpadukos. [lapamiensHbIi IEpeHOC, PACTHKCHHUE U CKATHE BIOIL OCEH KOOPAMHAT.

Buabl yueOHOM AeSITeIbHOCTH

N3yueHne pagvaHHOrO METOJAa M3MEPEHHs YIJIOB BpAalICHUS M MX CBSI3U C TPagyCHOW MEpOM.
N300pakeHue yrioB BpallleHUs Ha OKPYKHOCTH, COOTHECEHHE BEITMYMHBI YTJIa C €r0 pacroloKeHUEM.

DopMyIMpPOBAHUE ONPENEICHUN TPUTOHOMETPUYECKUX (DYHKIUM NI YIJIOB IOBOPOTa U OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA U 00BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEHHE OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKIECTB JUISI  BBIYMCICHUS  3HAYCHHUU
TPUTOHOMETPUUYECKHX (DYHKLUH 110 OJJHON U3 HUX.

N3yuenue OCHOBHBIX (POPMYJI TPUTOHOMETPHUM: (POPMYIIbI CIIOKEHHS, YABOEHHs, NMPeoOpazoBaHUs
CYMMBI TPUTOHOMETPUYECKUX (DYHKLUI B NMPOU3BEIEHUE U NMPOU3BEACHUS B CyMMYy U IPUMEHEHHE IpHU
BBIYHCIICHUY 3HAYECHUSI TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIIPOILEHHUS €T0.

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

O3HakoMJIEHHE C MOHATHEM HENpPEepbIBHOW neproanyeckoi GyHKIMH, GopMyTupoBaHHE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOEHHE UX TpaduKOB.

O3HakoMJICHHE C TOHATUEM FApMOHMYECKUX KOJIeOaHUN U MPUMEpPaMU TapMOHUYECKUX KOJIeOaHMH
JUIS. OIIMCaHMSI IPOLIECCOB B (PU3UKE U APYTUX 00JIACTAX 3HAHUS.

O3HakoMJIEHHE C TOHATHEM pa3pbIBHOW MEPUOANYECKON (YHKUIUHU, (OPMYJIMpPOBAHUE CBOMCTB
TaHT'eHCa U KOTaHIeHca, TOCTPOeHUE UX TPadUKOB.

Tema 2.2 Tpuronomerprnyeckue ypaBHeHHUs 1 HEPaBeHCTBA

TpuroHomeTpruyeckue ypaBHEHHs U HEpaBeHCTBA. [Ipocrelinine TpUroHOMeTpUUECKNE YPaBHEHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MPHEMbl UX pELIEHHsS (pa3joKeHHUE Ha MHOXKUTEINH,
BBEJICHHE HOBBIX HEM3BEeCTHBIX). [IpocTeiime TpuroHoMeTpuieckrue HepaBeHCTBa.

OOpaTHble TPUTOHOMETpUYECKUE PYHKIIMH. APKCUHYC, apKKOCHUHYC, ApKTaHT'€HC.

Buabl yueOHoil 1eATEIbHOCTH



O3HaKoOMJICHHE C MOHATHEM OOpaTHBIX TPUTOHOMETpUYecKHX (pyHKIMH. M3yueHue ompeneneHuit
apKcHUHyca, apKKOCHHYCa, apKTaHIeHca uucia, (opMyaupoBaHME HX, M300paK€HHE HA E€AMHUYHOU
OKPY’KHOCTH, IPUMEHEHUE TP PELICHUN YPABHECHUIA.

Pemenue no gopmysnaM u 1Mo TPUTOHOMETPUYECKOMY KPYTy NMPOCTEHIINX TPUTOHOMETPUYECKHUX
ypaBHeHu#. [lpuMeHeHue oOIMIMX METOJOB pEIIeHUs YypaBHEHUW (NIPUBEICHHE K JIMHEHHOMY,
KBaJpaTHOMY, METOJ pa3loKEHUS HAa MHOXHUTEIM, 3aMEeHbl IIEPEMEHHOM) Ipu  pelIeHUuu
TPUTOHOMETPUYECKUX  yPaBHEHUH. YMEHHE OTMEYaTb Ha Kpyre pEIIeHWs  MPOCTEUIIHX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Tpumenenne cBOWCTB (YHKIMIA [UIs CpaBHEHUS 3HAUYEHUH TPUTOHOMETPUYECKUX (PYHKIHUH,
pEILIEeHNs TPUTOHOMETPUUECKUX YPABHEHUM.

[TocTpoenue rpadKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIMI 1 ollpeaeseHue mo rpadukaM ux
CBOMCTB.

Pa3znesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPMMEHEHUe

ITocnenoBarenbHocTH. CriocoObI 3a1aHUS U CBOMCTBA YUCIIOBBIX MocieaoBaTensHocTel. [Tonarue o
npezaeie IIOCJIEI0BATEIbHOCTH. CymectBoBaHue npenena MOHOTOHHOM OTrpaHUYEHHON
II0CJIEZJ0BATEIbHOCTH. CymmupoBanue IIOCJIE0BATEIBHOCTEN. beckoHneyHo yObIBaro1as
reoMeTpUYEecKasi IpOrpeccus U ee cymma.

IIponsBonnas. IloHaTue o mpous3BOAHON (PYHKIMH, €€ IeOMETpUYECKUN M (PU3MYECKHil CMBICI.
VYpaBHenue kacaTenbHOW K rpaduky ¢yHkimuu. I[IpomsBomHbie CyMMBI, pa3HOCTH, MPOU3BEACHUS,
yactHOro. IIpou3BosiHBIE OCHOBHBIX d3J€MEHTapHbIX (yHKkuMid. IlpumeHeHue mnpous3BoAHON K
UcCIlieIoBaHNI0 (YHKIMH U mocTpoeHuto rpadukos. [IponsBoaHbie 00paTHO (YHKIMU U KOMITO3UITUH
GbyHKIHi.

[Ipumepsl UCHOAB30BaHUs MPOU3BOAHOMN JUIsl HAXOXICHUS HAWJIYUIIEro PelIeHUsl B MPHUKIAJIHBIX
3ajavax. Bropas npousBoaHas, ee reomeTpuueckuil u ¢uznyeckuii cmpici. HaxoxeHue ckopocTu ais
nporiecca, 3alaHHOTO (OPMYIIOH 1 rpaduKOM.

Buabl yueOHOM AeSITeIbHOCTH

O3HakOMJIEHHE C TIOHSATHUEM YHCIOBOM IMOCIEOBATEIbHOCTH, CIOCOOAMHM €€  3a/laHus,
BBIUUCIICHUSIMU €€ WIeHOB. O3Hakomienue ¢ noHamuem npeoeia nociedosamenvrHocmu. O3HaAKOMIIEHUE
C BBIYMCIICHHUEM CyMMbl O€CKOHEYHOI'O YHMCIIOBOTO Psiia Ha MPUMEPE BBHIYMCIEHUS CYMMbl O€CKOHEYHO
yObIBarolieil reomeTpuueckoil mporpeccuu. Pemienue 3amady Ha npUMeHEHHE (HOPMYIBI CYMMBI
0eCcKOHEYHO yObIBaIOLIEi reOMETPUUECKON TPOrPECCHH.

O3HakoMJIEeHHE C TIOHATHEM Mpou3BoaAHON. M3yueHue u opMynanpoBaHHE €€ MEXaHHYECKOTO U
re€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE aJlTOPUTMa BBIYMUCICHHS MPOU3BOJHON HAa NMpHUMEpE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTH M YIJIoBOro Kodd¢uimenrta kacatenbHoi. CocTaBiieHHE ypaBHEHUs KacaTelbHOM
B o0meMm Bujae. YcBoeHue mnpaBwi AuddepeHInpoBaHUs, TaOJUIBI TPOU3BOAHBIX DJIEMEHTAPHBIX
byHkuui, npuMeHeHue i auddepeHrpoBaHus (QYyHKIMHA, COCTABICHUS YpPAaBHEHMs KacaTelbHOM.
N3ydyeHue teopeM O CBSI3M CBOMCTB (YHKIIMM M IPOU3BOJHOW, (QopmynupoBka ux. [IpoBenenue c
MIOMOIIBIO NTPOU3BOAHON MccnenoBaHus GYHKINHU, 3aJaHHON (OopMyIloil. YcTaHOBIEHHE CBSI3U CBOWCTB
(GYHKIIUY ¥ IPOU3BOIHOM 1O MX rpaduKam.

[IpuMeHeHre TPOM3BOIHON JJS pEIleHUs 3a/auy Ha HaxXOXJIEeHHEe HAuOOJIBIIEro, HaUMEHBILIEro
3HAYEHUS M Ha HaXO0XJIEHHE IKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

[lepBoobOpasnas u unTerpan. [IpumeHeHne onpeeeHHOro HHTerpaia A HaXOXACHUs IIoUaan
KpuBoJMHeHHO! Tpanenun. Popmyna Hetorona-Jleiionuna. [Ipumepsl npumeHeHus: UHTErpana B pusnke
U TEOMETPUH.

Buabl yueOHoil 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTerpajga W mnepBooOpasHoil. M3yueHue mnpaBuiia BBIYUCIICHUSA
nepBooOpazHoil u TeopeMbl HproToHa- JleitOHuna. Pemenue 3amad Ha CBsi3b nepBooOpa3HON U ee
MIPOU3BOJIHOM, BEIUHCIICHHE MTEPBOOOPA3HOM AJIsl AAHHON (YHKITUH.
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Pemenwue 3a1ay Ha MpUMEHEHHE UHTETPANIA I BBIYUCICHUS (GU3NYECKUX BETUYHH U TUTOIIA ICH.
Pasnen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

[IpsimoyronbHast (lekapToBa) cucTeMa KOOpJAUHAT B MpocTpaHcTBe. DopMylia pacCTOSHUS MEXIY
IBYMSI TOYKaMH. Y paBHEHUS CPEPHI, nI0CKOCMU U NPSAMO.

Bekropel. Moaynb BekTopa. PaBeHcTBO BekTOpOB. ClioKE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. PaznokeHre BEKTOpa MO HAMpaBlICHUSIM. YTOJ MEXay AByMs BekTopamu. [Ipoekiusi BekTopa Ha
ocb. Koopaunate! BekTopa. CransipHOe MPOU3BEICHHE BEKTOPOB. Vcnonp30BaHe KOOPAUHAT U BEKTOPOB
IIPU PEIICHUHA MAaTEMATUYECKUX U MPUKIIAJHBIX 33/1a4.

Buabl yueOHOM 1eITeILHOCTH

O3HakoMIJIEHHE C MTOHATHEM BeKTOpa. M3yueHue n1ekapToBOi CUCTEMbI KOOPIUHAT B IPOCTPAHCTBE,
MOCTPOEHHUE T10 33JJaHHBIM KOOPJAMHATAM TOUEK U ITIOCKOCTEH, HAX0XKACHHE KOOPAUHAT TOUYEK.

Haxoxzaenue ypaBHEHHI OKpYKHOCTH, chepbl, IIOCKOCTH. BbIUnCIeHHE pacCTOSHUN MEXIy
ToukaMu. V3yueHue CBOMCTB BEKTOPHBIX BEJIMYWH, IMPABUJ PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, IPaBUJ HAXOXKIACHUS KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, MPAaBWI JEHCTBUM C
BEKTOpPAaMH, 33/IaHHBIMU KOOPJAMHATAMH.

[IpuMeHeHne Teopuu IpU PELICHUM 3aJady Ha ACHCTBUSA C BeKTopaMu. VM3yueHue CKalsipHOro
MIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPaBHEHUS MIPSIMOM M TIOCKOCTH

[IpuMeHeHne Teopur NpHU PELICHUM 3a/1ad Ha JEHUCTBUS C BEKTOpPaMH, Ha KOOPAMHATHBIM METOZ,
MIPUMEHEHUE BEKTOPOB ISl BRIYMCIICHUSI BETUYUH YIJIOB U PACCTOSTHUM.

O3HakoOMJIEHHE € JOKA3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUHU O B3aMMHOM PACIIOJI0KEHUH IPSIMBIX U
TIJIOCKOCTEH C UCTIOJIB30BAHNEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3aumHoe pacnionoxeHue JByX NPsAMBIX B IpocTpaHcTse. IlapamiensHOCTh NIPSAMON U INIOCKOCTH.
[TapamrenpsHOCTB TUIOCKOCTEN. [lepneHIUKyYISIPHOCTD NPSIMOM U TUIOCKOCTH.

IleprienuKysAp ¥ HAKJIOHHAS. YTOI MEXKIY IPSMOM U IUIOCKOCTBIO. JIByTpaHHBIN YTOJL.

Yron wMexay mockocTsamu. [lepneHauKynspHOCTH JABYX IUIOCKOcTeH. ['eomerpuueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MapaUICNIbHBIA TMEPEHOC, CUMMETPHsSI OTHOCHUTENIBHO IIIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [lnomans OPTOrOHAJILHOU MPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHol 1eATeIbHOCTH

@DopMyIMpPOBKAa U NPUBEACHHUE JTOKA3aTENbCTB MPU3HAKOB B3aHMHOIO PACIHOJIOKEHUS MPSAMBIX U
IJI0CKOCTeM. Pacnio3HaBaHHMe Ha deprexax M MOAEIAX PA3IMYHBIX CIIy4aeB B3aWMMHOIO PaCIOJIOKEHUS
IOpSMBIX M IUIOCKOCTEW, apryMEHTHPOBAaHUE CBOUX CyxkAcHHH. DopMmynupoBaHUE OIpEAEICHU,
MIPU3HAKOB M CBOMCTB MapajyieNbHbIX W NEPIEHAUKYISPHBIX IJIOCKOCTEH, NBYTPaHHBIX U JMHEWHBIX
YIJ10B. BBINONHEHNE OCTPOEHUS YII0B MEXY NPSAMBIMHU, NIPSAMON U MIOCKOCTBIO, MEXKAY MIOCKOCTAMHU
[0 ONHMCAHUIO M PACIO3HABAaHWE MX Ha MojeisXx. [IpruMeHeHHne NMPU3HAKOB U CBOMCTB PAaCIOJIOKEHUS
OpSMBIX M IUIOCKOCTEH Mpu pemieHuH 3aaad. M3o0pakeHHe Ha pUCYHKAaX W KOHCTPYWPOBAaHHE Ha
MOJEIISX MEPIEHINKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, IPSIMBIX, MMAPAJUIEIBHBIX IUIOCKOCTEH, YIJIOB
MEXy IPSIMOM U IUNIOCKOCTHIO B 000CHOBaHHE OCTPOCHUSI.

Pemrenne 3a1a4 Ha BBIUMCIEHUE T€OMETPUYECKUX BeIUYMH. ONUCBIBAHUE PACCTOSHUS OT TOYKH J10
IJIOCKOCTH, OT IPSAMOH /10 TUNIOCKOCTH, MEXY INIOCKOCTAMHU, MEXY CKPEIMBAIOIIMMU IPSIMBIMHU, MEKIY
MIPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

dopmynupoBaHHE M JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpEeMBbl CYIECTBOBAHUS,
cBoiicTBa). M300pakeHne Ha uepTe)kaX W MOJEIAX PACCTOSHUS M OOOCHOBAHHE CBOUX CYXKIICHHM.
OmnpeneneHve ¥ BBIUMCIEHHE pPACCTOSHUN B mpocTpaHcTBe. I[Ilpumenenue QopMyn u  Teopem
IUTAaHUMETPUH 7S petieHus 3aaa4d. O3HaKOMIIEHHE C TIOHATHEM MapajuIeIbHOTO MPOEKTUPOBAHUS U €r0
cBoiicTBaMu. POpMyIMPOBAHNE TEOPEMBI O IIJIOLIAAN OPTOTOHAIBHOMN MPOEKIIUU MHOTOYTOJIbHHKA.
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[Tpumenenne Teopuu ajsi 0OOCHOBAaHUSI TOCTPOCHUN M BBIYUCICHUN. APryMEHTHPOBAHUE CBOMX
CYXJCHHM 0 B3aHMHOM pacCIOJI0KEHUHU MPOCTPAHCTBEHHBIX QUTYD.

Tema 4.3 MHOrOrpaHHMUKH M KPYIJible TeJia

Bepmmmnbl, pebpa, rpanu MHOrorpaHHuka. PasBeprka. MHororpanseie yriibl. Beimykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsmas u HaknoHHas npusma. [lpaBuibHas mnpusma.
[Mapannenenunen. Ky6. Ilupamumpa. IlpaBwibHas mnupamuga. YcedeHHas mUpamMuaa. Terpasgap.
CummMeTpun B KyOe, B apajiiesienumese, B mpu3mMe u nupamuae. CeueHus Kyoa, MPU3MbI ¥ TUPaAMUJIBL.

[IpencraBienre O MNpaBUIIBHBIX MHOTOIPAHHUKAxX (TeTpadape, KybOe, OKTadlpe, IOJeKa’aApe Hu
HKOCAdIpE).

Hunuaap u koHyc. YceueHHbI koHyc. OCHOBaHME, BbICOTa, OOKOBAasi MOBEPXHOCTh, 00pa3yrolas,
pa3Beptka. OceBble CeueHUs U CEUYCHMs, MapaiuienbHble ocHoBaHHio. lllap u cdepa, ux ceyeHwus.
KacarenbHast mimockocTs Kk cdepe.

O6beMm wu ero wm3MmepeHus. HWHterpansHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
MPSIMOYTOJIBHOTO TapajuleNienuneaa, npusMbl, WMHApa. PopMynsl o0beMa MUPAMHIBI U KOHYCA.
®opMmyJIbl IUIOLIAIM TOBEPXHOCTEN IIMIIMHAPA U KOHYca. PopMyIbl o0beMa 11apa U III0IMau cepsl.

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

Buabl yueOHOM AeITeJIbHOCTH

OnurcaHue ¥ XapakTEPUCTHKA Pa3JIMYHBIX BUJOB MHOIOTPAHHUKOB, IEPEYUCICHUE UX JIEMEHTOB U
cBoiicTB. M300paskeHre MHOTOIPAaHHHKOB M BBIMOJIHEHHE MOCTPOCHHS Ha W300PKEHHMSIX M MOZEISIX
MHOTOTPaHHUKOB. BbIuncieHne THUHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(YUTypalusiX,
apryMEHTUPOBAHUE CBOMX CYXKICHMH. XapakTepucTuka U U300pak€HUE CEUCHUsl, pa3eepmKu
MHO202paAHHUKOG, BBIYUCIICHHE IUIOMIafel moBepxHocTei. [locTpoeHue mpocredmx cedeHuidd Kyoa,
npu3Mbl, upamuabl. [Ipumenenue hakToB ¥ CBEACHUHN U3 TIIIAHUMETPHH.

O3HakOMJICHHE C BUIAMU CUMMETPHI B IPOCTPaHCTBE, (OPMYINPOBAHKUE ONPEIEICHUN U CBONCTB.
XapakTepucTiKa CHMMETPUU TEJI BPAIICHUSI U MHOTOTPaHHHUKOB. [IpruMeHeHre CBOMCTB CUMMETPHUU TPHU
pemiennn 3anad. lcmonb3oBaHWe TNPUOOPETEHHBIX 3HAHWUW MJI WCCIENOBaHUS M MOJEIUPOBAHUS
HECJIOXKHBIX 3aja4. V300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBIIIOJIHEHHWE PUCYHKOB IO YCIOBUSM
3a/1a4.

O3HakOMJIEHME C BHJAaMH TeJl BpalleHus, (OpPMYJIHpPOBaHHE HX OIpPENEICHU U CBOMCTB.
dopMyIHpOBaHUE TEOPEM O CEYCHHH Iapa IUIOCKOCThI0 W IIJIOCKOCTH, KacaTelbHOH K cdepe.
XapakTepucTUKa U N300pakeHUe TeJl BpallleHUs], UX Pa3BEepTKH, ceueHus. Perienue 3a1ad Ha MOCTPOEHHE
CEYEHMI, BEIUUCIICHUE JITTUH, PACCTOSIHUIM, YIIIOB, miomaaei. [lpoBenenne qoka3aTesbHbIX PacCyAECHUN
npu pemeHun 3anad. [[puMeHeHHe CBOWCTB CHMMETPUU TIPU pEIICHWW 3a7a4 Ha Tejla BpalleHUs,
KoMOHMHaIuio Tel. M300paskeHne OCHOBHBIX KPYTJIBIX TEN U BHIMOJHEHHE PUCYHKA MO YCIOBHUIO 3a/Ia4H.

O3HakOMJIEHHE C MOHATHAMM IUIOIIAIU U 00beMa, akcuoOMaMu U cBoiicTBamu. Pemenue 3agay Ha
BBIUMCJICHHE TUIOIMIAJCH TUIOCKUX (UTYpP C TPUMEHEHHEM COOTBETCTBYIOIIUX (opMyl U (PakTOB U3
IIaHUMeTpun. M3yuenue teopeM 0 BBIYHMCICHUM O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pELIEHHE 3a7ay Ha
npuMeHeHne (opMyn BbUKCICHHS 00beMoB. M3yueHue ¢opmMyn A BBIUMCICHHS TIJIOMIAAeH
MMOBEPXHOCTEH MHOTOIPAaHHUKOB W Tel BpamleHus. O3HaKOMJIEHHE C METOJOM BBIYMCIIEHUS IJIOLIAAN
MOBEpXHOCTHU cdepbl. Pemenne 3a1au Ha BRIYUCIICHUE TUIOIIA IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ.

Paznea 5§ KOMBUHATOPUKA, CTATUCTHKA Y TEOPUA BEPOSITHOCTEM

Tema 5.1 DiieMeHTbI KOMOMHATOPUKH
OcHOBHbIE TOHATHS KOMOMHATOPUKHU. 3aJaud Ha MOJCYET YHMCiIa pa3MEUIeHHH, MepecTaHOBOK,
coderanuii. Pemenue 3anau Ha nepebop BapuantoB. Popmyna 6uHoma HeroToHa.
CaoiicTBa OMHOMUHANIBHBIX KO3 dumenToB. Tpeyronbauk Ilackans.
Buabl yueOHoil 1eATEIbHOCTH
N3ydenue nmpaBmiia KOMOMHATOPUKYU U IPUMEHEHHE MTPU PEIIEHNH KOMOMHATOPHBIX 3a]1a4.
Perenne KOMOMHATOPHBIX 3a/1a4 METOAOM Mepedopa U 1Mo MPaBHITy YMHOXKEHUS.
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O3HaKOMJICHHE C TIOHATUSMU KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUYETAHUSIMHU, MTePECTaHOBKAMU U
dbopmynamu it ux BeraucieHus. OOBsICHEHNE M MPUMEHEHUE (POPMYIT Il BEIYMCIICHUS pa3MEIICHUH,
MEPEeCTaHOBOK W COYETAaHWUN mpu pemieHnd 3anad. O3HakomiieHHMe ¢ OmHOMOM HbploTOHAa W
TpeyroibHuKOoM [lackans. PemieHue npakTWYecKHx 3agad C HCIOJIB30BAHHEM IOHITHH W TIPABHII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObITHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXXeHue BeposaTtHocTtel. Ilonarue o
HE3aBUCHUMOCTH cOOBITHH. /ICKpeTHast ciTydaiiHasi BETUYMHA, 3aKOH €€ paclpeieIeHusl.

UucoBble XapaKTepUCTUKU JHUCKPETHOW CilydaiiHOW BenuuuHbl. [loHATHE O 3aKkoHE OONBIIMX
quced.

[IpencraBienue naHHbIX (TaOJIULbI, AUarpaMMBbl, TpaduKH), TeHepaibHasi COBOKYITHOCTb, BHIOOpKaA,
cpeanee apupmernyeckoe, meauana. IIoHsATHE 0 3ajauaX MaTeMaTHYECKON CTaTHCTUKY.

Buabl yueOHo# 1eATeJIbHOCTH

N3ydyeHne Ki1acCMUECKOIro ONpEAesICHUs] BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O CyMME
BepOATHOCTEH. PaccmMoTpeHne npumepoB BBIUUCICHHS BeposiTHOCTEH. PeleHune 3aad Ha BBIUKCIICHHE
BEPOSTHOCTEH COOBITHI. O3HAKOMIIEHHE C TIPEICTABICHNUEM YHCIOBBIX JAHHBIX M UX XapaKTEPUCTHKAMH.
Pemenne npakTuyeckux 3agad Ha 00pabOTKY YUCIOBBIX JaHHBIX, BHIYUCICHUE UX XaPaKTEPUCTHUK.

3 YCJOBUS PEAJIMBALIMA YYEBHOM TUCIHUTIUHBI

3.1 MaTepuaabHO-TeXHHYECKOE oDecreyeHne

Jlnst peanu3anyl IporpaMMbl y4eOHOUM JUCHUIUIMHBI TPEAYCMOTPEHBI CICAYIOIIME CIICIUAIbHBIC
IIOMCIIICHUA U OCHAILICHUC:

Tun n HauMeHOBaHKe

OcHallleHHe CIeNHaJbLHOI0 MOMeIlleHUSA
CIIeINAJbHOI0 IMOMEIICHUSA

KaOMHET MaTeMaTHYeCKUX JUCUUIUINH | MylnbTUMEIUiHbIE  CpeJICTBAa  XpaHEHWs, Ieperauu U
IIPEACTABIICHUS nH(pOopMaIuu. VYyeOHo-MeToanuecKast
JIOKYMEHTalus, TUJaKTUYECKHE CPENICTBA.

3.2 YueOHo-MeTOANYECKOEe U HH(POPMALMOHHOE 00ecnieyeHHe Peaiu3aluM IPOrpaMMbl

OCHOBHbIE HCTOYHHUKH

1. AntpomnoBa, H. B. Anre6pa u Hauama wmaTeMaTHUyecKoro aHanmu3a. KOHCHEKT meKiuit
[DnexTpoHHbIl pecypc] : yuebHoe mocodue / H. B. Autponosa ; MI'TY. - Marautoropck : MI'TVY, 2017.
- 66¢.: Tab., rpad. — Pexum JocTyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true. — MakpooOBEKT.

2. barmvakos, M. 1. Martemartuka [ DnekTpoHHBIN pecypc] : yueonuk / bamvakoB M.1. — Mocksa
: KuoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum nocryna:
https://book.ru/book/929528

JlonoiHUTeIbHbIE HCTOYHUKH:

1. A63anoBa, H. M. Maremaruka: anreOpa U Hauaua aHaiu3a, reoMeTpus [DIeKTpoHHBIN pecypce] :
npaktukym [mist CIIO] / H. M. AozanoBa, 0. H. CagumxoBa, 10.®. CuBunbkaea ; MITY. -
Maruaurtoropck : MITY, 2017. - 1 osmektpon. onrt. mguck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true. — MakpooOBEKT.

2. llImuar, P. A. Anrebpa. 3aauyHUK-TIPAKTHKYM [DJIeKTpOHHBIA pecypc]: YdueOHOe mocodue /
P. A. Imuar. — Cankr-Ilerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum pocryna:
https://new.znanium.com/read?id=302340 — 3ari1. ¢ 3KpaHa.

3. Slumenes, JI. T. Matematuka B mpuMepax U 3agadax JJis noarotoBkd k EI'D u moctyrmienuto B
BVY3 [Onextponnsriii pecypc]: yu. moc. / JI.T. Aumenes, 2-e uza., non. — MockBa: By3oBckuii yueOHUK,
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HUIl UH®PA-M, 2016. — 336 c. — Pexxum mocryna: https://new.znanium.com/read?id=32448 — 3arn. ¢
JKpaHa.

IIporpammuoe obecnnieuenne u Uurepuer-pecypcesni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JULEH3UHN
MS Windows 7 (mommucka | [I-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpouHo
Kaspersky Endpoint Security ms | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcsl

1. ®enepanbHbIi 1IEHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — OIMOP [DnekTpoHHbIiI
pecypc]. — Pexxum poctyna: www.fcior.edu.ru, cBo60ogHbIN. — 3ari. ¢ skpaHa. S3. pyc.

2. Enunas xoyutekuusi nupoBeIX 00pa30BaTENbHBIX PECYpcoB [DIEKTPOHHBIN pecypc]. — Pexum
nocryma: Www.school-collection.edu.ru, cBo6oHbIi. — 3ari. ¢ akpana. 53. pyc.

3. UHTYUT — HalMOHAIBHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTpOHHBIN pecypc]. — Pexxum nocryna:
www.intuit.ru/studies/courses, cBOOOJHBIN. — 3ari. ¢ sKpaHa. S3. pyc.

4. MEGABOOK: yauBepcanpHas sHIEKIoNeANS Kupmima u Medonus. [ DneKTpoHHBIH pecypc]. —
Pexum noctyna: https://megabook.ru/, ceoboansblif. — 3ari. ¢ skpana. S3. pyc.

5. ®@enepanbHbIil 00pa3oBaTenbHbI mopTan «MHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTHU
B 0oOpazoBaHum». [DnekTpoHHBIH pecypc]. — Pexxum nmoctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ard. ¢ akpana. 3. pyc.

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

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypc]. — Pexxum noctymna: http://window.edu.ru/, ceo6oanbiii. — 3ari. ¢ skpaHna. f3. pyc.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWSA YYEFHOM JUCITATLTAHBI

KoHTponb M OLeHKa pe3yabTaTOB OCBOEHUS IUCLUUILIMHBI OCYIIECTBIISIETCS MPENOJIaBaTesieM B
MpOLIECCe TEKYLIET0 KOHTPOJIS U IPOMEXYTOUYHON aTTECTALIUU.

4.1 Texymmii KOHTPOJIb

No Kontponupyemsie pa3nienbl Kontponupyemsie HaumenoBanue
} (Tembl) yueOHOM TUCIUTUINHBI pe3yabTaThl OLICHOYHOTO CPEJICTBA
2 JIP4, JIP9, MPI MP3,
MP4, MPY,IIP1, IIP2,
Pa3nes 1 Anredpa 11P3, IIP4.1IPS, TIPS, Tecm
ITP10, ITP12
3 Tema 1.1. Pa3Butne moHsATHS O JIP4, JIP9, MPI MP3,
S — MP9Y,ITP1, IIP2, ITP3, | Tecm
1IP4, IIp8
4 Tema 1.2 @yHkiun u rpadpuxu P4, MP1, MP3, MP4, | Tecm
) MP9Y, IIP1, IIP2, IIP5,
1IP8, I1P10, IIP12
5 Tewma 1.3 Kope, creners i JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' ’ 1IP2, IIP3, IIP4, IIPS, | (npaxmuueckoe 3a0arue)
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Jorapupmbl IIP10
6 Pa3nen 2 OcHoOBBI JIP9, MP1, MP3, MP9, | Tecm
TPUITOHOMETPHUH IIP3, I1P4, IIP8, IIP10
7 Tema 2.1 OcHOBHBIE TOHITHS JIP9, MP1, MP3, MPY, | [lpaxmuueckas paboma
Tpuronomerpuu. [IpeobpazoBanus 11P3, 11P4, ITP8, ITP10 | (nparmueckoe sadarue)
TPUTOHOMETPHUYECKUX BBIPAKEHHH
8 | Tema 2.2 TpuronomeTpuyecKue JIP9, MP1, MP3,MP9, | [Ipaxmumeckas paboma
YpPaBHEHUSI U HEPABEHCTBA 11P3, 11P4, ITP10 (npaxmueckoe 3adarue)
9 JIPY, JIP13, MP1, MP3,
Paspen 3 Hazana MP5, MP9, IIP1, IIP2, | Tecm
MaATEeMAaTHYECCKOI'o aHa/JIn3a HP5, HP8, HP10,
IIP11, IIPI2
10 JIPY, JIP13, MP1, MP3, | T uuecKas paboma
Tema 3.1 [IpousBoaHas KIAN ’ ’ ’ > | HPAKI pa
P by MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3a0anue)
H €€ IPUMCHCHHC HP5, HP8, HP10,
IIP11, IIPI2
11 | Tema 3.2. UnTerpai u ero JIPY, JIP13, MP1, MP3, | IIpakmuueckas paboma
TIPMEHEHNE MP5, MP9Y, IIPS5, IIPS, | (npaxmumeckoe 3adarue)
IIP10
12 JIPY, JIP13, MP1, MP3,
Pa3nen 4 I'eomeTpus MP4, MPY, IIP2, I[IP3, | Tecm
1IP6, IIP8, IIPY, I1P10
13 Tema 4.1 Koopaunatel u Bektopsl | JIP9, MP1, MP3, MP9, | Tecm
IIPé6, IIP8, IIP10
14 | Tema 4.2 [Ipsmeie u iockoctu B | JIP9, MP1, MP3, MP4, | [Ipaxmuyeckas paboma
IPOCTPAHCTBE MP9Y, I1P2, ITP3, ITP6, | (npaxmumeckoe 3adarue)
1IP9, IIP10
15 | Tema 4.3 MHOTOTpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
KPYyIJIbIE Tela MP4, MPY, IP1, IIP 3, | (npaxmuueckoe 3a0anue)
1IP6, IIPS, IIP10
Pa3nen 5 KomO6unaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATUCTHKA U TeOpHs MP9, ITP1, I1P7, ITPS,
. 11P13
BEPOSITHOCTEHH
Tema 5.1 DneMeHTHI JIP4,JTP9, MP1, MP3, Tecm
KOMOHHATOPHKH MP9, IIP1, IIP7, IIP8
Tema 5.2 DneMeHThI TeOpun JIP4, JIPY9, MP1, MP3, Tecm

BEPOSITHOCTEW U MATEMATHYECKOU
CTaTUCTUKH

MPY, I1P1, I1P7,IIPS,
1IP13
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4.2 IIpome:xxyTOUHAS ATTECTANUA

[IpomexyTouHass arrecTanus OOy4YaIOUIUXCS OCYIIECTBISIETCS 10 3aBEpUICHUHM H3y4YEHUS
AUCHUIIIMHBL U TIO3BOJIACT ONPCACTINTD KAYCCTBO U YPOBCHBL €€ OCBOCHHA.

dopma NPOMEKYTOYHOM aTTeCTallMM MO JUCHMIUTUHE «MareMaTuKa» OMaIlHssl KOHTPOJIbHAsS
pabota u sK3ameH B 1 cemecTpe.

Ne Tunosble 3axaHus 11 DK3aMeHA Tema
Oo0s13aTesIbHASA YACTh

1 Pemnre nokasartenbHOE ypaBHEHUE: Tema 1.3 KopHu, crenenu u

9%+l =7 norapuMsI

2 Pemmure norapudmuueckoe HepaBeHCTBO: Tema 1.3 KopHu, crenenu u

logi(2x —7) = —1. norapudmel
2
3 Yupocrure: Tema 2.1 OcHOBHBIE TOHATHUS
cosae + g o sin e, TPUTOHOMETPHH.
[IpeoOpazoBanms
TPUTOHOMETPUUECKHUX
BBIPXKEHUM
4 Pemnre TpuroHoMeTpUYECKOE YpaBHEHHUE: Tema 2.2 TpuronomeTrpuyeckue
V2 YPaBHEHHUS U HEPABEHCTBA
sin 2x = —

3) Haiitn 3Ha4eHME NIPOU3BOIHOM B TOUKE Xo: Tema 3.1 [IpousBonHas

Flx) = 2x" —4-,-;;2; xy=1. (GYHKIIUHU U ee TPUMEHEHHE
dx—1

6 Haiinute nHaumensbliee 3HaueHne GpyHKINUN Tema 3.1 IIpousBoanas

vy=x—x"—8x+4 mHaorpeske [1;7]. (GYHKIMHU U ee IPUMEHEHUE

7 Haiinute nmpoMexxyTKu Bo3pacTaHusi GyHKINU: Tema 3.1 [IpousBonHas

y=:x 4 _ o (GyHKLIMU U ee TPUMEHEHUE

8 Beruncnure HeonpeaeneH bl HHTErpall: Tema 3.2 UnTerpain u ero

J' (%cosx b — \."E)dx MPUMEHCHHE.

9 K mnockoctu npoBenieHa HakiIOHHAass MA U IEpIIEeHANKYJIISAP Tema 4.2 IIpsmble U TNIOCKOCTH
MO, paBHbIii 15 cM. Yron Mexay HaKJIOHHOM U III0CKOCTBIO B IIPOCTPAHCTBE
cocrasmsier 30°. Haii/uTe [UTHHBI HAKIOHHOM U ee ITPOEKIIHH.

10 Haiitu ckansipHO€ Mpou3BeEHNE BEKTOPOB: Tema 4.1 Koopaunats! u

a=1(2; 3 —4) b=1{1, -—-z; 1) BEKTOPBL.
JlonoJiHUTeILHASA YaCTh
1 Pemmre rokasareabHOe HEPABEHCTBO: (i)x \ 2% = (i)x Tema 1.3 Kopau, creneru u
z jorapu@mbl
2 Pemnte TpUroHOMETPUUECKOE YPABHEHHE: Tema 2.2 Tpuronomerpuyeckue
Isinx — 7 sinx cosx + 2cosfx = 0, YpPaBHEHUS U HEPABEHCTBA

3 Beruucnure miomanb KpUBOJIMHEUHON Tpaleuu: Tema 3.2 UnTerpain u ero

v=x3, v=0;, x =3, NpUMEHEHHE.

4 B ocHOBaHMM NPSAMON MPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKY 1

ctopoHamu 39 cMm, 17 cM n 28 cM. BeicoTa mpu3Mbl COCTaBIIsET KpYyIJIbIE TEJIA
20 cm. HaiiuTe mosHy0 MOBEpXHOCTh U 00BEM MPU3MBI.
5 Haiitu npon3BoHyI0 CIOXKHON (QYHKIIUU: Tema 3.1 IIpousBonHas

y=,lnsinz. (GyHKIMH 1 €€ TPUMEHEHHE
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Kpurepum ouenku 3auema/oughgpepenyuposannozo 3auema/sk3amena

- «OTINYHO» - TEOPETHUYECKOE COAEpIKaHUWE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesoB,
yMeHHsI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUS BBIIIOJHEHBI, KAYECTBO
UX BBIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopouio» - TEOPETUYECKOE COJEep)KaHUE Kypca OCBOCHO IOJIHOCTHIO, 0e3 IpoOernos,
HEKOTOpbIE yMEHHUs CPOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIyCMOTPEHHbIE IMPOrPaMMON YydeOHBIE
3aJJaHHS BBIIOJIHEHBI, HEKOTOPBIE BHJIBI 3aJaHUI BBIITOJHEHBI C OIITUOKAMH.

- «Y IOBIIETBOPUTEIBHO» - TEOPETUYECKOE COJEep)KaHHWe Kypca OCBOCHO YacTHYHO, HO
mpoOesbl HE HOCAT CYHIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHs paboThl C OCBOEHHBIM
MaTepHaioM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOIl 0OydeHUs
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPhIE U3 BHIIOJHEHHBIX 33IaHUN COJIEPKaT OLINOKH.

- «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOANMBbIE
yMeHus He c(OPMHUPOBAHBI, BBINIOJIHEHHBIC YUeOHBIE 33/IaHUS COIEPIKAT rPyObIe OIIMOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bl OBYUEHUSA

AKTUBHBIC U HHTCPAKTUBHBIC MCTOJAbI MCIIOJIB3YIOTCA IIPpHU IMPOBCACHHUU TCOPCTUUYCCKUX U
IMPAKTUYCCKUX 3aHATHI:

Pasnen/Tema

HpI/IMeHHCMHC AKTHUBHBIC U
HWHTCPAKTUBHBLIC MCTObI

Kpatkas xapakrepuctuka

Pazgen 1 Anre6pa

Tema 1.2 Oynkuuu,
HUX CBOMCTBA U
rpaduku

['pynnoBeie quckyccuu

Ha mepBoM sTame kaxaas rpyria u3ydaeTr u
XapaKTepu3yeT CBOMCTBA  DJIEMEHTapHBIX
G yHKIHA.

Ha BrOopoMm »Tame - aHaiu3upysi CBOMCTBA
(GYHKIHHA, CTPOSIT UX TpaduKy.
Ha TPETbEM Jrare
npeoOpa3zoBaHus rpa)uKoB.

MIPOU3BOIST

Tema 1.3 Kophu,
CTEIIeHH,
Jorapu@msl

AHanu3 KOHKPETHOW CUTyaluu

Ha nepBoM 3tane paccMaTpuBaroTCs CTENIEHU
C pauMOHAJbHBIM IIOKa3aTejieM, HaXOAAT
HEJIOCTATKU IIPU PELICHUN YPAaBHEHUM.

Ha BropoM stame - oOCyXIeHHE U TOHUCK
pemieHust MpoOJieMbl, W KakK CIEACTBUE -
BBEJICHUE JIoraprdma uucia.

Pasznen 2 OcHOBEI
TPUTOHOMETPHUU

AHanu3 KOHKPETHOM cUTyaluu

CUTYyalUs-yIpaKHEHHUE Ha TeMy
«TpUroHOMETpPHS B OKPYKAIOLLIEM MHUPE».

Pasnen 3 Hagama
MATEMATHYECKOTO
aHajau3a

I'pynnoseie nuckyccun

OO6cyxnenne  mpoOJIeMbl  HCCIICIOBAHUS
CBOWCTB (YHKIIMM, B MHUKPOTPYIIAX U
NpUBEACHUE HX K OOUeMy alrOpUTMY;
HaxOoXJeHue Momanae ¢uryp u oobeMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHHKH U
KpYIJIBIE TEJIa

[enosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIYMCIICHHME  IIOBEPXHOCTH M 00BbeMa
MHOrorpaHHuka. ['pynma cocraBiseT miaH
peleHus W pemaer 3afady. 3aTeM rpymmna
3alMIAeT PEUIeHHE Yy JIOCKH, OTBEYaeT Ha
BOIPOCBHI.
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MEPEYEHb IPAKTUYECKHNX 3AHATUI

[punoxenue 2

Conep:xkanue . KoanuecTtBo
HaumeHoBaHue NPAKTHYECKUX 3aHATHIA
TeMbl 4acoB
Pa3nen 1 Anreopa 2
Tema 1.3 1. Pemenne nmoka3aTeabHbIX YpaBHEHUH. 1
Kopnu, crenenn, | 2. Pemenune norapudMudeckux ypaBHEHUIA. 1
JorapuhMbl
Pa3nes 2 OCHOBBI TPUTOHOMETPHHU 2
Tema 2.1 3. IIpeoOpazoBaHust TPUTOHOMETPHUYECKUX BBIPAKECHHIA. 1
OcHOBHBIE OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
MIOHATHUS
TPUTOHOMETPHHU.
[IpeoOpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKECHUI
Tema 2.2 4. TpuroHoMeTpHuYECKHE YPAaBHEHHS U METO/bI UX PEILCHHUS. 1
Tpuronomerpuuec
KH€ YPaBHEHUS U
HEPaBEHCTBA
Pa3zgen 3 Hayaaa MmaTeMaTH4ecKOro aHaJIn3a 2
Tema 3.1 5. lpaBuna u Qopmynsr muddepeHpoBanus, TadIMULA 1
[IpousBoaHas IIPOU3BO/IHBIX 3JIEMEHTApHBIX (PYHKIUI.
¢byHKINN U ee
IPUMEHEHHE
Tema 3.2 6. Wurerpan U nepBooOpazHasi. Haxoxnenue 1
WuTterpan u ero HEOIPEJICICHHbIX MHTETrpajioB IpH IOMOIIM CBOWCTB
pUMEHEHHE. WHTETPAJIOB.
Pasnen 4 I'eomerpusn 2
Tema 4.2 7. Pemenue 3a1a4 Ha MapajIeIbHOCTh MPSMOMN U IIOCKOCTH. 1
[IpsiMbIE ¥ TUIOCKOCTH
B IIPOCTPAHCTBE.
Tema 4.3 8. Pemenune 3a1ay Ha BBHIYMCIEHUE 00BEMOB U MOBEPXHOCTEH 1
MHoOrorpaHHHUKH U MHOTOTPAaHHHUKOB.
KpYTJIble Tena
Hroro 8
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OBPA3OBATEJIGHBII MAPIIPYT

[punoxenue 3

Kontponupyemslie
KonTposibHas paseibl (T%MH) KonTponupyembie OueHouHbIE cpeicTBa
TOUKa y4eOHO pe3yIbTaThl
JIIACIATUINHEI
Nel Paznen 1. JIP4, JIPY, MP1 Tect Tunossie 3aganus
A_]]reﬁpa MP3, MPA4, MPQ,
IIP1, IIP2, TIP3,
I1P4, TIPS, TIPS,
IIP10, IIP12
Ne2 Paspnen 2. JIP9, MP1, MP3, Tect Tumnossle 3agauus
OCHOBBI MPQ, HP3, I1P4,
TPHTOHOMETPHH 11P8, IIP10
Ne3 Pasnea 3. JIPY, JIP13, MPI, Tect Tumnosele 3aganus
Hauana MP3, MP5, MPS,
maremaruueckor | [[PL IIP2, IIPS,
0 AHAJM3A 1pé, 1IP10, IIP11,
IIP12
Neq Paspnea 4. JIP9, JIP13, MP1, Tect Tunossle 3agaHus
I'eomerpus MP3, MP4, MP9,
IIP2, TIP3, I1P6,
TIPS, IIP9, I[IP10
Nes§ Paspnea 5. JIP4,JIP9, MP1, Tect Tunossle 3aganus
Kom6unaropuka, | MP3, MP9, IIP],
CTATHCTHKA U 1IP7, IIPS, IIP13
Teopus
BEPOSATHOCTEH
Ne6 Hormyck IMoprdoano | 1. [TpakTrueckue paboThI
HK3aMEHYy 2. TecTol
3. JlomamHsist
KOHTpOJIbHasI paboTa
IIpomexyTou DKk3aMeH Jk3amMeHanno | THUNOBbBIE 3a0aHUS
HasA HHbIE
aTrecranus OMJIEThI
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JUCT PETUCTPAIIMUA U3MEHEHUH U TOMOJTHEHUI

Ne | Paszpen paboueii Kparkoe cozneprxanue n3MeHEHHs/IOTIOTHEHUS 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 ¢ oOHOBmeHuem ruiardopmbl  anekTpoHHOH | 11.09.2019T.
YuebHo- OubmMoTEeYHOM crcTeMbl “3HaHMyM” B TeKCT pasnena 3.2 Paboueit |[Iporoxos Ne 1 £
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYEHBI OOHOBJIEHHBIE pEXUMBI JIOCTYNa Ha 7)
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHne
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 TPYIIOBBIX U WHIMBUIYAJIBHBIX KOHCYJIBTALMH, UL
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 neictaust: 1 1.%0.2021 ) p A
MS Office Ne135 ot 17.09.2007, cpok neiicTBusi: 6€CCpOUHO
7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JeHCTBUS: OECCPOYHO
4 3 YCJIIOBUA B ¢BsI3H ¢ 3aKIII04EHHEM KOHTPAKTOB CO CTOPOHHUMH 16.09.2020 T.
PEAJIM3ALIMU | 97eKTpoHHbIMY Oubinorteunbivu cucremamu “BOOK.RU” IIporokon Ne 1 -
VYEBHOM (Kontpakr Ne K-56-20 ot 25.08.2020 r. OO0 «KnoPyc meaua, LA
JUCLIUITIAHBI 01.09.2020 r. mo 31.08.2021 r.), ObC 3HAHNYM (Kontpaxt Ne K-

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

OcHOBHBIC HCTOYHHMKH:

1. Aarpormosa, H. B. Anre6pa 1 Hadaa MaTeMaTHIECKOTO aHAITN3A.
Koncnekr nekuunii [ DnekTpoHHEIH pecypc] : yueOHOoe ocobue / H.
B. Antpomnosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 66¢.:
TabI., Tpad. — Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. — MakpooOBeKT.

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

JlonoHUTEIbHBIC HCTOYHUKH:

1. A63anoBa, H. M. Marematuka: anreOpa 1 Hayajia aHajIms3a,
reomeTpus [DnekTpoHHbI pecype] : npakTukyMm [ust CI1IO] / H. M.
Ao63aiosa, 0. H. Caguukosa, 10.®. Cusunbkaesa ; MI'TY. -
Marnurtoropck : MI'TV, 2017. - 1 anektpon. onrt. auck (CD-
ROM). — Pexunm mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf
&show=dcatalogues/5/8808/S37.pdf&view=true. — MakpooGbeKT.

21



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
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true

2. HImuar, P. A. Anre6pa. 3ajauHUK-NPAKTHKYM [DJICKTPOHHBIH
pecypc]: Yuebnoe nocobue / P. A. llImunr. — Cankr-IletepOypr:
CIIoI'Y, 2016. — Y. 4. — 184 ¢. — Pexxum mocryma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3KpaHa.

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