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1 OBIIASI XAPAKTEPUCTUKA PABOYEN IPOTPAMMBI  YUYEBHOIi
JUCLUIINHDBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

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

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

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

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

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

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

1.3 Iliianupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

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

JIMYHOCTHBIE Pe3yabTaThl

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKu U OOIIECTBEHHOH NMPAaKTUKH, OCHOBAHHOT'O HA JUAJIOTE KYJbTYD, a TAKXKe Pa3IM4HbIX
¢opM 001IIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMO0Opa30BaHUIO, Ha

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

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

JIP13

MeTaﬂpeHMeTHble PE3YyIbTATHI

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

BJIQJICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM U IPOEKTHOU
NeSITebHOCTH, HAaBBIKAMHM  pa3pellieHuss Mpo0sieM; CIOCOOHOCTh W TOTOBHOCTh K

MP3
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIIeHUs TMPaKTUYECKHX 3aJad, MPUMEHEHHIO
pa3IMYHBIX METO/IOB MMO3HAHMS;

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

JESTENIbHOCTH, BIIAJICHHE HAaBBIKAMHU MOJIYYCHHs HE0OXOIMMON WHQOpMaIu U3 CIoBapei




pasHBIX THUIIOB, YMEHHME OpPUEHTHPOBATHCS B pPA3IMYHBIX MCTOYHHMKAX WH(OpMAINH,
KPUTHUYECKH OLIEHWBATh M MHTEPIPETUPOBATh MH(GOPMALMIO, MOITYYaeMYI0 M3 Pa3INdHbIX
VCTOYHUKOB;

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

MP3 coOnrofcHreM  TpeOOBaHWA  DPrOHOMHUKH,  TEXHHKHU 0e30IMacCHOCTH,  T'UTHCHHI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBBIKAMHU [TO3HABATEIBHOMN pedieKCUn KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUI 1

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

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX NOCTHIKCHUA.

IlpenMeTHBIE Pe3yabTaThl

I1P1

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

I1P2

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

ITP3

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

11P4

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

ITP5

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

I1P6

BIIQJICHUE OCHOBHBIMHM IIOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; c(hOPMHUPOBAHHOCTh YMEHHS PACIIO3HABATh HAa YEPTEXKAX,
MOJIEISIX M B peaJlbHOM MHpE I€OMETpUUECKHE (UTYpbl; MIPUMEHEHHE M3YyUYEHHBIX CBOMCTB
reomMeTpuueckux ¢uryp u ¢Gopmyia s pelIeHUs IeOMETPUYECKUX 3ahady W 3a1ad C
IIPAKTHYECKUM COJICP)KAHUEM;

I1P7

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

I1P8

BIIaJICHUE HABBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TMPU PEHICHUU
3a7a4;

I1P9

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

I1P10

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

I1P11

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

P12

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

P13

BIIQZICHUE YMEHMSIMH COCTaBJICHUS BEpPOSITHOCTHBIX MOJZIETIEH TO YCIOBUIO 3a7aud |
BBIUMCJICHHS] BEPOSTHOCTH HACTYIUICHHUSI COOBITHH, B TOM 4YHCIIE C TMPUMEHEHHEeM (HopMyI
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; MCCIIEOBaHMS CIIydalHBIX
BEJIMYMH 110 UX PACIPEICICHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCHUIIINHBI

2.1 TeMaTu4ecKHii MJIaH

Y4yeOHast Harpy3ka

o0yuaruuxcst
Bcero | B Tom uncJje
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. Pa3zBuTre mOHATHS O YKCIIE 20 10 10 MP3, MP9, IIP1,
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MP9, I[IP1,
Tema 1.2 Oyakuuu u rpapuku 12 8 4 11P2. [1P5. IIPS,
IIP10, I[IP12
JIPY9, MP1, MP3,
Tema 1.3 Kopuu, ctenenu u gorapudmbl 36 16 20 MP9, [IP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
13aen 2 OCHOBbI TPUrOHOMETPUU 32 15 17 MP9, IIP3, IIP4,
TIPS, IIP10
Tema 2.1 OCHOBHEBIE TOHATHUS JIP9, MP1, MP3,
Tpuronomerpuu. IIpeobpazoBanus 20 9 11 MP9, TIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKEHUN 1IPS, IIP10
Tema 2.2 TpuroHomeTpuyecKkue ypaBHEHUS U JIP9, MP1, MPS,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIPY, JIP13, MP1,
Pa3zpen 3 Hauajga MmaTeMaTH4€e€CKOI0 66 36 30 MP3, MP5, MP9,
aHaJu3a IIP1, IIP2 IIP5, IIPS,
IIP10, IIP11, IIPI12
JIPY, JIP13, MP1,
Tema 3.1 [IpousBogHast GyHKIIUK U €€ 38 22 16 MP3, MP5, MP9,
IIPUMEHEHHE 1IP1, IIP2, IIPS5, IIPS,
IIP10, IIP11, IIPI12
JIPY, JIP13, MP1,
Tema 3.2. aTerpan u ero npuMeHeHne 28 14 14 MP3, MP5, MP9,
IIP5, IIPS, IIP10




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

Pasnen 4 'eomerpusi 54 22 32 11P2. I1P3, IIP6, TIPS,
IIP10
JIPY9, MP1, MP3,
Tewma 4.1 KoopuHaThl 1 BEKTOPbI 8 4 4 MP9, IIP6, IIPS,
IIP10
Tema 4.2 [IpsiMble 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 MHOTOrpaHHUKYU U KPYTJbIe TEIa 26 8 18 1IP1. IIP 3. IIP 6,
IIPS, IIP10
Pa3znen 5 KomOuHaTtopuka, CTAaTUCTHKA 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,
MaTeMaTHYECKOM CTaTUCTUKHA 6 4 2 MP3, MP9, IIP1,
IIP7,1IPS, IIP13
IIpoMe:xxyTouHasi aTTecTalusi, 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
00y4aroIuXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSAMHU K OCBOCHUIO MPOTPAMMBI.

Cooeporcanue yuebnozo mamepuana:

MatemaTtuka B HayKe, TEXHUKE, 3KOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTUSAX U MPAKTHUECKON
nesrenbHocTH. llenn W 3amaum  u3ydeHMst MaremMaTuku Tnpu  ocBoeHMHM mnpodeccuit CIIO wu
cnenuanbHoctel CIIO cnenumansaocteit CITO.

Buabl yueOHoi#l 1eATEIbHOCTH

O3HakOMJIEHHE C pOJIbI0 MaTeMaTHMKd B HayKe, TEXHHKE, HIKOHOMHUKE, HH()OpPMaIlMOHHBIX
TEXHOJIOTUSIX M IPAKTUYECKON JeATenbHOCTH. O3HaKOMJIEHME C LEISIMM U 33JadyaMH  W3Yy4EHHUs
MaTtemaTtuku npu ocsoenuu npodeccuit CI1O u cneunansHocteit CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3BuTHe NOHATHSA 0 YHCTIE

Lenbie u pauuoHanbHble uucna. JlefictBurenbHble uucna. [IpuOaMKeHHBIE BBIYMCICHUS.
KommiekcHple umcna. PannoHanbHble ypaBHEHMSI M HEPaBEHCTBA. PaBHOCHIIBHOCTh YPaBHEHHWH,
HEPAaBEHCTB, cUCTeM. OCHOBHBIE NPUEMBI UX PELIECHUsS (Pa3jI0KEHUE HAa MHOXHUTENU, BBEACHHUE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuit MeTo). MeTo1 MHTEpBaJIOB.

Buabl yueOHoIl 1eATeJIbHOCTH

Beinonnenue apudmerndeckux AMCTBUI HAJl YUCIIAMU, COYETAsl YCTHBIE U MUCbMEHHBIE TPUEMBI;

HaXOXXJCHUE MPUOIIKEHHBIX 3HAYEHUS BEIMYMH M MOTPEUIHOCTEH BBIYMCICHHN (aOCOMIOTHON M
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OTHOCHUTEIIbHOW); CpaBHEHHE YHWCIIOBBIX BBIPAKEHHM;, HAaXOXJEHUE OMIMOOK B MpeoOpa3oBaHUAX H
BBIUUCIICHUAX (OTHOCUTCSA KO BCEM IIYHKTaM IPOrPaMMBbl).

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEACHUSIMU O KOPHAX aJIreOpanvyeckux ypaBHEHUH, IOHATUSIMU
UCCIJICIOBAHMs YPABHEHUM U CUCTEM YPAaBHECHHUHU.

N3yueHnue Teopuu paBHOCWIBHOCTH YPaBHEHUN U €€ IMpUMeHeHUs. [I0BTOpeHue 3anucu pereHus
CTaHJAPTHBIX YpPaBHEHWH, NPUEMOB NpeoOpa3oBaHUS YPAaBHEHUH JUIsl CBEACHUS K CTaHJApTHOMY
ypaBHeHHIO. PenieHue cucrteM ypaBHEHUH C NMPUMEHEHHEM pPAa3JIMYHbIX CIOCO00B. O3HAKOMIICHHE C
OOIIMMHU BOIPOCAMU PELICHUS HEPABEHCTB M HUCIOJIb30BAHUE CBOMCTB M TIpaduKOB (QYHKUUH IpH
peLICHUU HEPABEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpuMeHeHHEe MaTEeMaTU4YECKUX METOAOB I PELICHUs COAEP/KATEIbHBIX 3a1ad M3 Pa3IMYHBIX
obusacTeil HayKu U NpakTUKU. IHTepnpeTupoBaHyue pe3ysibTaTOB C Y4ETOM PeaJbHbIX OTPAHUYECHUH.

Tema 1.2 @ynkuuu u rpaguxku

Oynkiun. OO0acTh ONpeneieHuss W MHOXECTBO 3HAYeHHMU; rpaduk (YHKIHH, TOCTPOCHUE
rpaduKoB (PYHKIMH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, TEPUOTUIHOCTS.
ITpomexxyTku Bo3pacTaHusi W yObIBaHMs, HAauOOJIblLIee U HAWMEHbIEE 3HAUYEHUs, TOUYKH SKCTpeMyMa.
I'paduueckas maTepnperanus. [Ipumepsl (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANBHBIX IMpoIeccax H
ABICHUX. ApudmeTrueckue onepaunu Haa pyHkuusaMu. CiaoxHas yHkuus (komnosuuus). [lonarue o
HETPEPBIBHOCTH (DYHKITHH.

Obpatubie pyHkuuu. O6nacTh ompeaeneHuss U o0nacTh 3HaueHui oOpatHoi (yHkuMuU. ['paduk
oOpaTHOU (yHKINH.

Buabl yueOHOI 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHITUEM IIEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX Y IEPEMEHHBIMH.

O3HakoMJIeHHE C TOHATHEM rpaduka, onpeseneHre NPUHAUIEKHOCTH TOUKU I'paduky (yHKLIHU.
Onpenenenre no popmyse npocreiieil 3aBUCUMOCTH BUja ee rpaduka. Beipaxxenue no gpopmyse ogHon
nepeMeHHol uepe3 apyrue. O3HAKOMIIEHHE C OINpejaeieHHeM (QYHKUUH, (QOpPMYJIUpOBAHHE €ro.
Haxoxnenue oGmactu ompeneneHuss U obsacTu 3HayeHU (yHKuuu. O3HAKOMIIEHHE C NpUMEpaMu
(GYHKIMOHATIBHBIX 3aBHCUMOCTEH B peasbHBIX HpoIlleccaX M3 CMEXHBIX AUCHUIUIMH. O3HaKOMJIEHHE C
JIOKa3aTEIbHBIMU  PACCY)KJIEHUSIMU HEKOTOPBIX CBOMCTB JIMHEWHOM M KBagpaTUYHOW (DYHKIIHH,
IIPOBE/IEHUE HCCIICOBAaHUS JIMHEWHOW, KyCOUHO-TMHEWHOW, JpOOHO-TMHEMHOM W KBajJpaTUYHON
¢byHkuii, nocrpoenue ux rpagukos. [loctpoenune u urenue rpadukoB ¢yHkuuit. Hccrnenoanue
¢ynkuuu. CocraBiieHue BU0B (DYHKIHMI O JAHHOMY YCJIOBHIO, peIlIEHHE 33a]a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuii rpaduka GyHKIIHH.

Wzyuenune nouamus obpamnoi ¢ynxkyuu, OomNpeneneHue Buia U nocmpoenue zpaguka oopamHoi
dynkyuu, HaxodxicoeHue ee obracmu onpedeneHus u ooracmu 3Hadenui. [Ipumenenrne CBOMCTB QyHKIIUN
IIPU UCCIIEI0BAaHUY YPABHEHUN U PELLIEHUH 3a/1a4 Ha DKCTPEMYM.

O3HaKOMJIEHHE C TTOHITHEM CIIOKHOU (QYHKIUU.

Tema 1.3 KopHu, crenenu u Jiorapupmbl

Kopuu wu crenenu. KopHu HarypanbHOW CTENEeHM U3 4YMclIa U UX CBoiicTBa. CTemeHu ¢
palMOHAIIBHBIMY MOKAa3aTeNsIMU, UX CBOMCTBA. CTENEHM C JEWCTBUTEIbHBIMU TOKa3aTensamMu. CBOMCTBa
CTENEHU C JICUCTBUTEIBHBIM ITOKA3aTEJIEM.

Jlorapupm. Jlorapudm uyuciaa. OcHOBHOE JOTapu(PMUYECKOE TOXKAECTBO. JlecITHUHBIE |
HaTypaybHbIe norapudmsl. [IpaBuna aeiictBuii ¢ norapupmamu. [lepexoq Kk HOBOMY OCHOBAHHUIO.

[Ipeo6pa3zoBanue anredpanyeckux BBIPAKEHUI. [IpeobpazoBanme paIrMOHATBHBIX,
UppaIlMOHATBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JTOTapU(PMHUECKUX BBIPAKECHUN.

[TokazarenbHas u norapudmuueckas GyHkunu. Onpenenenus QyHKIUN, UX CBOWCTBA U TpadUKU.
[IpeobpazoBanus rpadukoB. [lapannenbHblil IEPEeHOC, CUMMETPHUSI OTHOCUTENBHO OCEH KOOpJWHAT, U
CUMMETPHUSI OTHOCUTEIBHO Hayajla KOOPAWUHAT, CUMMETPUS OTHOCUTEIBHO NPSIMOM, pPACTSHKEHHE U
cKaTue BAOJb OCEl KOOpIUHAT.



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

[Toka3zarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI HX PEIICHUS.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM pAJAMKalIOB U C IpaBUJIaMU
cpaBHeHUEM KopHeil. dopMynupoBaHHE OIpeIeSeHUs KOPHA U CBOMCTB KOpHEW. Beruucienue u
CpaBHEHHE KOpPHEH, BHINIOJHEHNE MIPUKHUIKK 3HaUeHHs KopHs. [IpeoOpa3oBanue 4MCIOBBIX U OYKBEHHBIX
BBIpXEHUH, COJepKallNX paauKkaibl. BelonHeHue pacuyeroB mo (Gopmynam, coaepKalluM pauKabl,
OCYIIECTBIISII HEOOXOMUMBIE TIIOACTAHOBKM U mpeoOpazoBanus. OnpeneneHue pPaBHOCHIBHOCTH
BBIDOXKEHUI C pagukaiaMu. PelieHne HppalMOHAIBHBIX YypaBHEHHU. (O3HAaKOMJIEHHME C NOHSATHEM
CTENIEHH C JIEHCTBUTENbHBIM IOKa3areneM. HaxokIeHue 3HAaYeHWl CTENeHH, HCIOoJb3YysS IpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEICTBA. 3alUChIBAHME KOPHS N-ii CTENEHH B BHJE CTEIEHU C
IpOOHBIM TOKa3zareneM U HaobopoT. DopMylIMpoBaHHE CBOWCTB CTENECHEW. BhIumclieHHe cTeneHen c
palMOHANBHBIM II0KA3aTEJIEM, BBINOJHEHUE IPUKHUJIKUA 3HAYEHUs CTENECHHU, CPAaBHEHHUE CTEICHEM.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, COACPIKAIIMX CTEICHH, MPUMEHSS CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHeHUH. (O3HAKOMIIEHHE C NPUMEHEHUEM KOpPHEH U CTENeHed Mpu
BBIUHCIICHUM CPEIHUX, IPU JEJIEHUU OTPE3Ka B «30JIOTOM CEUEHUW». PerieHune mpuKiIagHbIX 3a/1ady Ha
CJIOKHBIE MPOLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u gorapudmon. OmpeneneHue o00JACTH JOMYCTUMBIX 3HAUYEHUN JOrapupMUYECKOTO
BbIpakeHUs. Pelienue norapupMuiyeckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke 1Mo ee KoopAMHATaM M Hao0opoT. Mcronb30Banne CBOMCTB (DYHKIWH ISl CpaBHEHUS 3HAYCHUI
crenenei u gorapudmos. [locTpoeHne rpagiKoB CTENIEHHBIX U JIOTapUMUIECKUX (DYHKITUH.

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

Pa3znesn 2 OCHOBBI TPUTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATUS TPUTOHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

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

OcHOBHbIE TPUTOHOMETpUUECKHE ToOXAecTBa. Dopmyibl npuBeneHUs. DOpMyINbl CIOKEHUS.
@opmyinsl ynBoeHus. @opmyibl IOJOBUHHOIO yIiia.

[IpeoOpa3oBanus NPOCTEUIINX TPUTOHOMETPUUYECKUX BbIpaxeHHil. IlpeoOpazoBanue cymmbl
TPUTOHOMETPUUYECKUX (YHKIMA B TPOU3BEJCHME U TPOM3BEAEHUS B CyMMYy. BrlpaxeHue
TPUTOHOMETPUUECKUX (YHKIIMM yepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue pynkuu. CBoicTBa U rpaguKH CUHYca, KOCHHYCa, TAHT€HCA U KOTaHIeHca.
[TpeobpazoBanus rpaduxos. [lapanienbHbIi TEPEHOC, PACTSIKEHUE U CKATHE BAOIb OCEH KOOpAUHAT.

Buabl yueOHoil 1eATEIbHOCTH

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

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

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIAECTB JUISI  BBIYHMCICHHS  3HAYEHUU
TPUTOHOMETPUUYECKUX (PYHKLUH 1O OJJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYS TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIBOEHUS, IPeoOpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKUX (YHKUUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHHUE MPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLIEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPHM TOYEK HA €AMHUYHOW OKPYXHOCTHU U NMPUMEHEHHE UX
111 BbIBOZA (hOpMYJI IPUBEICHUS.



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

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

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

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHUsI 1 HEPaBEeHCTBA

TpuroHomeTpuueckue ypaBHEHHUs U HepaBeHCTBA. [Ipocrelre TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHbIE MPHEMBbl UX peUIeHHs (pa3joKeHHE Ha MHOMKHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiilne TpUroHoMeTpuuecKre HEpaBeHCTBa.

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

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C MOHATHEM OOpaTHBIX TpUTOHOMETpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKcHUHyca, apKKOCHHYCa, apKTaHTeHCa dYHucia, (GopMyTupoBaHHE HUX, H300paXeHHE Ha EAMHUYHOM
OKPYKHOCTH, IPUMEHEHHUE MPU PEIICHUN YPAaBHEHU.

Pemenne mo ¢gopmynaMm U 1Mo TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKHX
ypaBHeHui. [IpumeHeHune oOHIMX METONOB pELIEHUs YypaBHEHUU (IpUBEIEHUE K JHMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3jOKE€HUS HAa MHOXHUTEJIH, 3aMEHbl I[EPEMEHHOW) MpH pelIeHUU
TPUTOHOMETPUYECKUX  ypaBHEHUH. YMEHHME OTMeYaTb Ha Kpyre peueHuss MpOoCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

[Ipumenenne cBOWUCTB (YHKIMN Ui CpaBHEHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peLIeHUsI TPUTOHOMETPUUECKUX YPABHEHU.

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

Paznea 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBoaHasi pyHKIMHU U ee IPUMEHEHHE

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

[IpousBonHas. [loHsATHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN U (PU3NYECKUIl CMBICI.
VYpaBHeHue KkacaTenbHOM K rpaduky ¢yHkuuu. IIpomsBomHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. IIpon3BOJHBIE OCHOBHBIX JJEMEHTapHbIX (QyHKIUH. [IpuMeHeHHe NPOM3BOAHOM K
ucclieIoBaHui0 GYHKIUN U nmocTpoeHHto rpadukos. [IponsBoaHbie 00paTHOM (YHKIMU U KOMIIO3UILIUH
GbyHKIHI.

IIpumepsl MCNOIB30BaHUS MPOU3BOAHON JUIsl HAXOXICHUS HAWJIYUIIEr0 PELICHUs B IPHUKIAIHBIX
3amavax. Bropas mpousBoiHas, €€ TEOMETPUUYECKUN B (pU3nUecKuil cMbIcii. HaxoxkneHne cKopocTH aJis
npoliecca, 3aJaHHOro (OpPMYIIOil U rpaduKOM.

Buabl yueOHoO# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUHCIICHUSIMH €€ WieHOB. O3HaKoMeHue ¢ noHamuem npeoena nociedosamenvrocmu. O3HaKOMIICHHE
C BBIYUCIIEHMEM CYMMBI O€CKOHEYHOTO YMCJIOBOTO psja Ha MPUMEPe BBIYMCICHUS CYMMbI OECKOHEYHO
yObIBarolllell reomeTpuyeckol mporpeccuu. PemeHue 3amad Ha TNpUMEHEHHE (QOPMYJbl CYMMBI
0eCKOHEYHO yOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C TMOHSATHEM Npou3BOAHON. M3yuenue u GopMynupoBaHue ee MEXaHHYECKOTO U
TFEOMETPUUYECKOTO CMBICIIA, U3YUYEHUE AITOPUTMA BBIYHUCIEHHS NPOU3BOJHON HAa NMPUMEPE BBIYMCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meMm Buae. YcBoeHHe MpaBuil TudEpeHIUPOBaHNs, TaOIUIBI MPOU3BOIAHBIX 3JIEMEHTAPHBIX
byHkumiA, mpuMmeHeHue I nuddepeHupoBanns (QYHKIIUH, COCTaBICHUS YpPaBHEHHUS KacaTelbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M TPOU3BOJAHOM, (opmynupoBka ux. IlpoBenenue c
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MIOMOIIBIO MTPOU3BOJHON McCeoBaHus (DYHKIMHU, 33JaHHOM (OpMyIoi. Y CTaHOBIIEHHE CBSI3U CBOMCTB
(YHKIMH B IPOU3BOIHOM 1O UX TpaduKam.

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

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpain. I[IpumeHeHne onpenesIeHHOro UHTerpaja s HaX0XKAECHUs Iuiouaau
KpuBoJinHelHOH Tpanenuu. @opmyna Hetotona-Jleliouuna. [IpuMepsl npuMeHeHUsT HHTErpaia B (hU3UKE
U TEOMETPUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpaja W mnepBooOpasHoil. M3ydyeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoil u TeopeMbl HproToHa- JleiiOHuna. Pemenwe 3amad Ha CBs3p mepBOOOpasHOM U ee
MIPOU3BO/IHOM, BEIYHCIICHHUE MTEPBOOOPA3HOM AJIsl AAHHON (YHKITHH.

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

Paznen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

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

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Ci0KeHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha
yucio. PaznoskeHne BEKTOpa 1Mo HaNpaBICHUAM. YTOl MeXAy IByMs BeKropaMu. IIpoeknus BekTopa Ha
ocb. Koopaunars! Bekropa. CkansipHOe IpOU3BeIeHnE BEKTOPOB. Vcnonap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MAaTEMATHYECKUX U TPUKJIAIHBIX 3a1ady.

Buab1 yueOHoii 1eATEIbHOCTH

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

HaxoxneHue ypaBHEHMH OKpPY)KHOCTH, c(epbl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MEXITy
TOYKaMH. VI3ydyeHne CBOWMCTB BEKTOPHBIX BEJIIMYWH, IPABUJ DPA3JI0KEHHUsS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, MPABUJI HAXOXKICHWS KOOpAWMHAT BEKTOpa B NPOCTPAHCTBE, IpaBUI JEHCTBUH C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

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

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

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

Tema 4.2 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsAMBIX B IIpocTpaHCTBe. IlapaenbHOCTh NPSMON U MIIOCKOCTH.
[TapamtensHOCTB TIOCKOCTEN. [lepneHAuKYISIPHOCTD MPSMOM U TUNIOCKOCTH.

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

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICNIbHBIA IEPEeHOC, CHUMMETPHUS OTHOCHUTENIBHO IIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHUE. [Tmomans OpTOTOHAJIBHON MPOEKIINH. N3obpaxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U MPUBEICHUE [OKA3aTEIIbCTB IIPU3HAKOB B3aMMHOIO PACIIONIOKEHUS IPSAMBIX U
mIockocTeil. Pacio3HaBaHWe Ha deprexax M MOAENAX PAa3jIMYHBIX CIy4aeB B3aWMHOIO PaCHOJIOKEHUS
IpSAMBIX M IJIOCKOCTEHW, apryMEHTUPOBAHME CBOUX CyxJAeHUU. DopmMynupoBaHUE ONPEAEICHUH,
IIPU3HAKOB M CBOMCTB NAPAJUICNBbHBIX U IEPIEHAMKYJSAPHBIX IIOCKOCTEH, NBYTPaHHBIX M JIMHEHWHBIX
YIJIOB. BBINOJIHEHNE IOCTPOCHUS YIJIOB MEXAY NPAMBIMHU, IPSIMOU U INIOCKOCTBIO, MEXKAY INIOCKOCTSIMHU
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MO0 ONMCAHHWIKO U PACIIO3HABAHUC HX HA MOIACIIAX. HpI/IMeHCHI/Ie MMPU3HAKOB U CBOMICTB PacCmoJIOKCHUA
OpSIMBIX M TUTOCKOCTEH TpW pemeHuH 3aaad. M3o0pakeHne Ha pPUCYHKAaX W KOHCTPYMPOBAaHHE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, HAapaJJICIbHBIX HHOCKOCTCﬁ, YIJI0B
MEXy IPSIMOH U TUIOCKOCTHIO 1 000CHOBaHHE TIOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUIOCKOCTH, OT MPSIMOH JI0 IMJIOCKOCTH, MEXKIY TUIOCKOCTSIMH, MEX/y CKPECITUBAIOIIUMU MPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.

dopMmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOpEMBbI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHne Ha dYEpPTE)KaX W MOJEISIX PACCTOSHUS U OOOCHOBAHHE CBOHMX CYXKICHHM.
OmnpezencHre ¥ BBIYUCICHUE PACCTOSHUW B MpocTpaHcTBe. [Ipumenenue Qopmyn u  Teopem
IUIAaHUMETpPUU I pCIICHUA 3aaa4. O3HaKOMIIEHHE C IIOHATHUEM napalyiICJIbHOI'O NPOCKTUPOBAHUA U CT'O
cBoricTBamMu. @OpMYIIMPOBAHKE TEOPEMBI O ILIOMIAIA OPTOTOHAILHON POCSKIIMA MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS NOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXKIIEHUI 0 B3aMMHOM PaCIIOJIOKEHUH MMPOCTPAHCTBEHHBIX (HUTYD.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmnbl, pebpa, rpanu MHoOrorpanHuka. PasBeprka. MHororpanHbsie yriiel. Belmykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. [lpsmas u HawioHHas npusma. IIpaBuibHas npusma.
[Mapannenenunen. Ky6. Ilupammpa. IlpaBunbHas mnupamuaa. YceueHHas mnupamuja. Terpasap.
Cummerpun B KyOe, B mapajuiesienumnesie, B npume u nupamuae. CeueHus Kyoa, IpU3Mbl U TUPAMUJIBI.

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

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

O6bem wu ero wusmepenus. HMaterpanpHas dopmyna ob6bema. Dopmynsl oObema KyOa,
NPSMOYTOJIBHOTO Tapajulesenumnena, Npu3Mel, HuIuHApa. DPopMynsl oO0beMa MUPaMUABI M KOHYCA.
®opmyIIbl IUIOHIAIM TOBEPXHOCTEHN IIMHAPA U KoHyca. @opMyibl o0bema 11apa U III0Maau chepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOTPAaHHUKOB M BBINIOJHEHHE IMOCTPOEHHUS Ha HM300pPaKEHUSAX U MOJENSIX
MHOT'OI'PaHHHUKOB. BblunciaeHrne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTYpaIMsiX,
apryMEHTHPOBAHUE CBOMX CYXKICHMH. XapakTepucTuka U H300pa)keHUE CEUeHUs, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulomaze mnosepxHocteil. IlocTpoenue mpocTeimmx ceyeHui Kyoa,
pu3Mbl, upaMuiel. [Ipumenenne (GakToB U CBEACHUN U3 IUTAHUMETPHH.

O3HakoMJIEHHE C BUJAMU CUMMETPH B IPOCTPAHCTBE, (HOPMYITUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TeJl BPAIleHUs] U MHOTOI'PaHHHUKOB. [IpMeHeHne CBOWCTB CHMMETPUH NPH
pemieHnH 3agad. lcronb3oBaHME MPUOOPETEHHBIX 3HAHWUM ISl MCCIEIOBAHUS M MOJEIHUPOBAHUS
HECJIOKHBIX 3aja4. M300pakeHre OCHOBHBIX MHOTOTPAaHHHKOB U BBIMIOJIHEHHUE PUCYHKOB I10 YCIOBUSAM
3a/1a4.

O3HakOMJIEHHE C BHJAaMHU Tel BpalleHus, (HOpMyIHpOBAaHUE HUX ONpEAEEeHUH U CBOWCTB.
®opMmynupoBaHHE TEOPEM O CEUYEHHWH Iapa IUIOCKOCThIO M IUIOCKOCTH, KacaTenbHOW K cdepe.
XapakTepucTuKa U U300pakeHre TeJ BpalleHUs, UX pa3BepTKHU, ceueHus. Perienre 3aa4 Ha OCTPOEHKE
CEYCHM, BBIUUCIICHUE JIINH, PACCTOSHMM, YIJIOB, IUIomanck. IlpoBeieHre 1oKka3aTebHbIX PACCYKACHUN
Ipu pemeHnn 3anad. [IpuMeHeHHe CBOMCTB CHMMETPUM IIPU PEUICHUM 337a4 Ha Tela BpaLICHUs,
KoMOuHauio Tei. M300pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBINOJIHEHHE PUCYHKA 0 YCIOBHIO 3aJIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOIIAIU U 00beMa, aKkCHOMaMHU U cBoiicTBamH. Pemienue 3amau Ha
BBIUUCIICHHE TUJIOUIaJIell MIOCKUX (UIyp C NPUMEHEHHEM COOTBETCTBYIOLIMX (opMyn M (akToB U3
IIaHUMETpuH. V3yuenue TeopeM O BBIUHCICHHH O0BEMOB MPOCTPAHCTBEHHBIX TEJ, pElICHHE 3aJay Ha
npuMeHeHne GopMynn BbIUUCIEHHS 00beMOB. WM3ydeHue QopMmyn A BBIYMCICHUS IUIOLIA/EH
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MOBEPXHOCTE MHOTOTPAHHUKOB W Tel BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIU
noBepxHOCTU cdepbl. Pemienue 3a1au Ha BIYMCIICHUE TUIOMIA IEH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEM

Tema 5.1 Di1eMeHTBHI KOMOMHATOPUKH

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

CaoiicTBa OuHOMHHANBHBIX K03 dunmenton. Tpeyronsuuk [ackas.

Buabl yueOHO# 1eATeJIbHOCTH

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

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

O3HaKOMJICHHE C TIOHATUSMUA KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUCTAaHUSIMU, TEPECTAHOBKAMU U
dbopmynamu juis ux BbrauciaeHus. OObsicHeHUE U MpuMeHeHue GopMyIl JUIsl BBIYUCIICHUS Pa3MeEIICHUIH,
[IEPECTAaHOBOK W COYETAaHUN mpu peuieHUH 3anad. OzHakomieHue ¢ OuHomoMm HbproToHa u
TpeyroiabHukoM [lackans. Pemenue mnpakTUdyeckux 3afad C HUCHOJIb30BAaHUEM IMOHATHI W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTHI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

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

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

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

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccuuecKoro OMpeAesieHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BeposiTHOCTEN. PaccMoTpeHre mpuMepoB BBIYMCIIEHUSI BEpOsITHOCTEH. PelieHne 3aay Ha BBIUMCIIEHUE
BEPOATHOCTEN cOObITHI. O3HAKOMIIEHHUE C MPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.

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

3 YCJOBUS PEAJIMBAIIMA YYEBHOM JUCITUIIJIAHBI

3.1 MarepuajbHO-TEXHMYECKOE 00ecrevyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOH JUCHUIUIMHBI MPEIYCMOTPEHBI CIICAYIONIHE CICIUAIbHbIC
MIOMCIIICHUA U OCHAII[CHUE:

Tun u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIIICHUA

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

3.2 Y4eOHO-MeTOoAMYECKOEe H MH(POPMALMOHHOE o0ecleYeHre peaJu3aluy NporpaMmsl

OcHOBHBIC HCTOYHHMKH:

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

66c¢. TalmI., rpad. Pexum JIOCTYTIA:

https //magtu. mformsystema ru/uploader/flIeUpIoad7name S4. pdf&show dcataloques/5/8774/S4.pdf&vi
ew=true . — MakpooOBeKT.

2. bammakos, M. U. Maremartuka [ DnekTpoHHbIH pecypce] : yue6Huk / baimvakoB M.M1. — Mocksa
: KumoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum mocryna:
https://book.ru/book/929528
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JlonoTHUTeIbHbIE HCTOYHUKH:

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

2. A63anoBa, H. M. Maremaruka: anreOpa v HadaJla aHaJIU3a, TeOMETpUs [ DIEKTPOHHBIN pecypc] :
npaktukyMm [ CIIO] / H. M. A63anoBa, }0. H. CamgumkoBa, 10.®. CuBumnbkaeBa ; MITVY. -
Maruutoropck : MITY, 2017. - 1 osaekrpon. omnt. guck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true . — MakpoOOBEKT.

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

IIporpammuoe o0ecnieuenune u HTepHeT-pecypcenl:

HaunmenoBanmue I1O Ne /loroBopa Cpok aelicTBHS JTHIECH3UU
MS Windows 7 (mommwucka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 0eccpouHo
Kaspersky Endpoint Security mis | J-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip cBOOOIHO PacIpoCTpaHsIeMOe 6eccpouHO

HNurepHeTr-pecypcnl

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

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

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

4. MEGABOOK: yHnuepcanbHas sHimkinoneaus Kupumna u Medoaus. [DnekTpoHHBIN pecypc]. —
Pexxum noctyna: https://megabook.ru/, ceoboansbIi. — 3ari. ¢ skpana. 3. pyc.

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

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

7. Enunoe okHO gocTyna K oOpazoBaTenbHbIM pecypcam Poccuiickoit denepannu [DneKTpOHHBIN
pecypce]. — Pexxum noctyma: http://window.edu.ru/, ceo6oanbIi. — 3ari. ¢ skpana. f3. pyc.
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4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIATLIMHBI
KoHTpoib M OLICHKA pe3ynbTaTOB OCBOCHHUS IJUCLMILUIMHBL OCYLIECTBIISIETCS IPENOJABATEIIEM B

MPOIIeCcCe TEKYIIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTalUH.

4.1 Texkymmii KOHTPOJIb

Ne KoHntposnmpyemslie pa3aensl Kontpomupyemsie HaunmenoBanue
B (TeMbl) yueOHOM TUCIUILTUHBI pe3yNbTaThl OILICHOYHOT'O CPEJICTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
MP4, MPI,IIPI, ITP2,
asnen 1 Anredpa 11P3, IIP4,11P5, IIPS, Tecm
1IP10, 11P12
3 Tema 1.1. PazButne nonsrus o JIP4, JIP9, MP1 MP3, | IIpaxmuueckas paboma
qHUCIIe MPY,IIPI, ITP2, ITP3, | (npakmuueckoe 3a0anue)
IIP4, IIP8 Tecm
4 T 120 JIP4, MP1, MP3, MP4, | [Ipakxmuueckas paboma
ema 1.2 YHKUMU U rpadukn MPY, ITP1, ITIP2, IIP5, | (npakmuueckoe 3a0anue)
IIPS, IIP10, IIP12 Tecm
5 Tenta 1.3 KODHIL CTeler 1 JIP9, MP1, MP3, MP9, | [Ipakxmuueckas paboma
' PHH 1IP2, IIP3, ITP4, ITPS, | (npaxmuueckoe 3adarue)
norapudmel I1IP10 Tfuxmanm
Konmponvnas paboma
6 JIPY9, MP1, MP3, MPY, | Koumpoavnas paboma
aznes1 2 OCHOBBI TPUTOHOMETPHUU 11P3, ITP4, ITPS, TTP10
7 Tema 2.1 OcHOBHBIE TOHATHUS JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
TpuroHometpuu. [IpeobpazoBanus 1IP3, ITP4, ITP8, ITP10 | (npaxmuueckoe 3adanue)
TPUTOHOMETPUYECKUX BHIPAKEHUM Tecm
8 Tema 2.2 Tpuronomerpuueckue JIP9, MP1, MP3,MP9, | [Ipakxmuueckas paboma
YpaBHEHHS X HEPABEHCTBA 11P3, I1P4, ITP10 (npakmuyeckoe 3adanue)
9 JIPY, JIP13, MP1, MP3
P 3 H ’ ’ ’ ’
asaen 2 Hataia MPSs, MP9, IIP1, IIP2, | Tecm
MaATEMAaTHYCCKOI'o aHa/JIn3a I1P5, I1PS, I1P10,
1IP11, IIPI12
10 T JIPY, JIP13, MP1, MP3, | [Ipakxmuueckaa paboma
ema 3.1 [TponsBomHas KITUH ’ ’ ’ > | 1P p
P by MP5, MPY, I1P1, IIP2, | (npaxmuueckoe 3adanue)
1 €¢ TpUMCHEHHIE 11Ps, TP, 1TP10, Koumponwvnas paboma
1IP11, IIPI12
11 Tewma 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
IpHMEeHEeHHE MP5, MPY, ITPS5, IIP8, | (npaxmuueckoe 3adanue)
11P10 Koumponwvnasa 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, MPI, MP3, MP9, | Ilpaxmuueckaz pagoma
' P p 11P6, I1PS, I1P10 (npaxkmuueckoe 3a0anue)
14 | Tema 4.2 Ilpsmele u mmockoctu B | JIP9, MP1, MP3, MP4, | [Ipaxmuyeckas paboma
IPOCTPAHCTBE MP9Y, ITP2, ITP3, ITP6, | (npaxmuueckoe 3a0arue)
11P9, ITP10 Koumponwvnasa paboma
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15 | Tema 4.3 MHOTOTpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma

KPYTJIbIE Tena MP4, MPY, IIP1, IIP 3, | (npaxmuueckoe 3adanue)
11P6, 1TPS, I1P10 Konmponvnas paboma

Pa3nen 5 KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, ITP1, ITP7, ITPS,

. 1IPI13
BepPOATHOCTEl
Tema 5.1 DneMeHTbI JIP4,JIP9, MP1, MP3, Ilpakmuueckas paboma
KOMOHHATOPUKH MPY, IIP1, I1P7, ITP8 (npakmuueckoe 3adanue)
Tema 5.2 DneMeHThI TeOpuU JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSATHOCTEN U MAaTEMATUYECKOU %II: ;;HP 1, ITP7,ITPS, (npaxmuueckoe 3a0anue)
CTaTHCTUKH

4.2 Ilpome:kyTOouHAasi aTTeCTANUSA

[IpomexxyTrounasi arrectanus OOYYAIOMIMXCS OCYIIECTBIISIETCS TIO0 3aBEPIICHUH H3YYEHUS
JUCUUILIMHBI U MTO3BOJISIET ONPEIEIUTh KaYeCTBO U YPOBEHb €€ OCBOCHHS.
dopma MPOMEKYTOUHOM arTecTaluu Mo aucuuivinHe «Martematukay - nuddepeHInpoBaHHbINA

3a4yeT B 1 CCMCCTPC U SK3aMCH BO 2 CEMCCTPC.

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
HKCTPEMYMBI, 00JIaCTh 3HAYCHHII.

2 OnpeﬂeneHI/m CTCIICHU YUCJIa C PA3JIMYHBIMU I1OKA3aTCIISIMU. CBOﬁCTBa
CTEMEHEN. Tema 1.3 KopHu,

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 | OnpeneneHust 0OpaTHBIX TPUTOHOMETPHUUECKUX (DYHKIIMHA.
10 | ®opmynbl KOpHEH MPOCTEHIIUX TPUTOHOMETPUIECKUX YPaBHEHUIA. 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
49*+1 =7 norapH(MbI
2 Pemure norapudmuueckoe HepaBEHCTBO: Tema 1.3 KopHu, crenenu u
(2x—=7) > —1. J0rapuQMbl
3 Yupocrure: Tema 2.1 OcHOBHBIC TOHATHS
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cos cos 2a +tg asinsin2a. TPUTOHOMETPHH.
[IpeobpazoBanus
TPUTOHOMETPHUYECKHUX
BBIPAKCHUU
4 Pemnre TpUroHOMETpUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTpudecKue
, V2 YPaBHEHWs ¥ HEPABEHCTBA
sinsin2x = 5
5 HaiiTn 3HaueHne npou3BOIHOM B TOUKE X! Tema 3.1 IIpousBoanas
Flx) = 2x33x—41xz; X =1. (GYHKIIUY B €e TPUMECHCHUE

6 Haiiaute naumenblnee 3Hauenne GyHkuun y = x5 — x2 — Tewma 3.1 [IpousBonaHas

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

7 Haiigure mpoMexyTku Bo3pacTaHusl PYHKIIMH: Tema 3.1 IIpousBoanas

4 (GyHKINU ¥ 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 ITpsimMble U IIOCKOCTH
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.
JlonmosiHMTEIbHAA YACTH
1 VT3 L (1) Tema 1.3 Kopuu, crenenu u
Pemmte nokazarenbHOE HEPABEHCTRO: (—) -2% < (—)
2 8 JorapupMbl

2 Pemmte TpUroHOMeTpHUeckoe ypaBHeHue: 3sin’x — 7 Tema 2.2 TpuronomeTrpuyeckue

sin sinx cos cos x + 2cos’*x = 0. YpPaBHEHUS U HEPABEHCTBA

3 Beruncnure miomanb KpUBOJIMHENHON Tpaneuu: Tema 3.2 UnTerpain u ero

y=x3 y=0; x =3, TIPUMEHEHHE.

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

ctopoHamu 39 cm, 17 cM u 28 cm. BeicoTa mpu3Mel cocTaBiisieT KpyTJIbIE Tella
20 cm. HaiiuTe mosHy0 NOBEPXHOCTh U 00BEM MPU3MBI.
5 Haiitu npon3BoaHyto clnoxHOW QyHKIUU: Tema 3.1 [IpousBonHas
Y= \/ In In. sin sin % . (GyHKLIUU U ee TPUMEHEHUE

Kpurtepuu oueHku ougpghepenyuposannozo 3auema u Ik3amena

- «OTINYHO» - TEOPETUYECKOEe COJep’KaHHe Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOesoB,
yMeHUs cpOpMUPOBaAHBI, BCE TPETYCMOTPEHHBIC MMPOTPAMMOI yueOHbIe 3aJjaHs BBHITOTHEHBI, KAY€CTBO
WX BBIMTOJIHEHUS OLIEHEHO BBICOKO.

- «XOopomio» - TEOPeTHYEeCKOe COJepKaHHEe Kypca OCBOCHO IIOJIHOCTHIO, 0e3 MpoOeroB,
HEKOTOpBhIE YMEHHUs CPOPMHUPOBAaHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOIl ydeOHBIE
3aiaHuA BBIIIOJTHCHBI, HCKOTOPBLIC BU/IbI SaHaHI/II\/'I BBIIIOJIHEHBI C OIIMOKaAMHU.

- «Y IOBIIETBOPUTEIHHO» - TEOPETUYECKOE COJEepKAaHUE Kypca OCBOEHO YaCTUYHO, HO
MpoOeNIbl  HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOoOXOIUMbIe YMEHHS pabOThl C OCBOCHHBIM
MaTepuaIoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOil 00ydeHUS
y4eOHBIX 33JJaHUI BBITOJITHEHO, HEKOTOPBIE U3 BHITIOJTHEHHBIX 3a/IaHUH COJIEPIKAT OITHOKH.

- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEbIE
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YUeOHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.

17



[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/Ibl ObYYEHUSA

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

Pasgen/rema

HpI/IMeHSIGMBIe AKTHUBHBIC "
MHTCPAKTHUBHLIC MCTOIbI

Kpatkas xapakrepucTtuka

Paznen 1 Anrebpa

Tewma 1.2 ®ynkuu,
HUX CBOWCTBA U
rpaduKu

I'pynnoseie nuckyccuu

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

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

IIPOU3BOJAT

Tema 1.3 Kophu,
CTCIICHH,
Jorapudmpl

AHanu3 KOHKPETHOM cUTyaluuu

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.

Paznen 2 OcHOBEI
TPUTOHOMETPHH

AHanu3 KOHKPETHOW CUTyaluu

CUTYalUs-yIIpaKHEHNE Ha TeEMY
«TpuroHoMeTpus B OKpyKaroleM MUPEY.

Pasnen 3 Hagana
MaTeMaTH4ECKOrO
aHaIM3a

I'pynnoseie nuckyccun

OO6cyxaenne  mpoOJEeMBl  HCCIEAOBAHUS
CBOMCTB (YyHKIMHM, B MHKPOTpyNImax U
MpUBEACHUE HUX K OOUeMy alrOpUTMY;
HaxXOXJIeHUE TIUomane ¢uryp u oO0beMoB
TEJI C TIOMOMIBIO OTIPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHHKH U
KpYIJIBIE TEJIa

Jenosas urpa

Kaxnas rpynma moiydaeT CBOKO 3afady Ha
BBIYMCIICHHME  TOBEPXHOCTH M 00BbeMa
MHOrorpaHHuka. ['pynma cocraBiseT muaH
peleHus W pelaer 3ajady. 3areM rpymnmna
3alMIAeT PEUIeHHe Yy JOCKH, OTBEYaeT Ha
BOIIPOCHI.
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NEPEYEHb IPAKTUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conep:xkanue . KoanuectBo
TeMEI HaumeHoBaHUe NPAKTHYECKUX 3aHATHIA 4ACOR
Pa3nen 1 Anreopa 34
Tema 1.1 1. Apudmerndeckue IeHCTBUS HAJl PAIIMOHATBHBIMU U 2
Pa3Burtue nonsrus KOMIIJIEKCHBIMHU YHCJIAMHU.
0 ymucIie 2. ToxpaecTBEeHHBIE MPEOOPA30BAHUS PALIMOHAIBHBIX 2
BBIPAYKCHMUIA.
3. Pemenune panyoHaJIbHBIX YpaBHEHHH 2
4. PemeHue cucreM pallMOHAJIbHBIX YPaBHEHUH 2
5. Pemnienune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuii. CBoicTBa JMHEHHOM, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-IMHEHHON U ApOOHO-TMHEITHON
rpaduku byHKIHi.
7. Tloctpoenue u yteHue rpagukoB GyHKIMMA 2
Tema 1.3 8. Pemenune nppannoHanbHBIX YpaBHEHUH 2
Kopnu, crenenn, | 9. IIpeoOpazoBaHus BbIpaKEHHI, COIEPKALIMX CTEIICHU U 2
norapudmel pauKabl.
10. Pemenue nokasaTenbHbIX ypaBHEHUI. 2
11. Pemenue nokasaTeibHbIX HEPABEHCTB. 2
12. Pemienue nokasaTelibHbIX YpaBHEHUI U HEPABEHCTB. 2
13. Haxoxaenne 3Ha4eHuit Jorapudma mo npou3BoJIbHOMY 2
ocHoBaHH10. [lepexos 0T 0JTHOrO OCHOBAHHUS K APYTOMY.
Brruucrienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKEHUH.
14. ITpuGnnKeHHbIe BEIYUCIEHHS U PELICHNE PUKIATHBIX 2
3amad.
15. Pemenue norapu(pMuuecKux ypaBHEHHUH. 2
16. Pemenue norapuMudecKux HEPaBEHCTB. 2
17. Pemienue norapu(pMuUecKux ypaBHEHUH U HEPABEHCTB. 2
Pa3nes 2 OcHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHbIil METO/1 U3MEPEHUS YIJIOB BpalllEHHs U CBSI3b C 2
OcHOBHBIE rpaaycHoil mepoil. Haxoxnenue 3HaueHun
HOHSATHUS TPUTOHOMETPUUYECKUX (YHKIUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAKECHUH. 2
[IpeobpazoBanus OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA.
rpuronomerpudeckux| 20. IIpeoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH. 3
BBIPKECHUI @DopMyITEI CIIOKEHUs, YABOSHHS. DOPMYIIBI IPHBEICHHUSL.
21. IIpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeoOpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMN
MIPOU3BEICHUE, TPe0Opa3oBaHNe POU3BEICHUS
TPUTOHOMETPHUYECKUX (DYHKIIUH B CYMMY.
22. Iloctpoenue rpauKOB TPUTOHOMETPHUUECKUX (DYHKIMIA C 2
WCTIOJIH30BAHUEM T€OMETPUIECKHUX MPEOOPa3OBaAHHA.
Tema 2.2 23. [IpocTeiiniie TPUrOHOMETPUYECKHE YPaBHEHUS U 2
Tpuronomerpuuec HEpPaBEHCTBA.
KM€ ypaBHeHUs U | 24. TpUroHoMeTpruuecKue ypaBHEHUS] U METObl MX PEIICHUSI. 2
HEpPaBEHCTBA 25. TpuroHomeTpuuecKre ypaBHCHHUSI. 2
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Pa3zgen 3 Hayana MmaTeMaTH4ecKOro aHajJn3a

30

Tema 3.1 26. UncnoBass 1OCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocleaoBarenbHocTU.  [Ipenen
GyHKIIUY 1 ee MoCIIeI0BaTeIbHOCTH. HaxoxkieHne npeaenoB QyHKITHIA.
IPUMEHEHHE. 27. HaxoxxJieHre MPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHpoBanus, TadIUIA 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (QYHKIUH.
29. BeruuciieHrne npou3BOHBIX CIOKHBIX (DYHKITUH. 2
30. IIpon3BoaHas: MeXaHUYECKUII U T€OMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y paBHEHHE KaCaTECIbHOM.
31. O6mas cxema uccieaoBaHus PYHKIUH. 2
32. UccnenoBanrie (QYHKIUHA C TIOMOINBIO IPOU3BOJHON H 2
MMOCTPOCHHE TPaA(UKOB.
33. Haxoxxnenue HauOONBIIETO0 M HAaWMEHBIIETO 3HAYCHUS U 2
SKCTpEeMalIbHBIX 3HaueHud (yHkimu. [Ipukiagaeie 3axa4un
Ha DKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeACNEeHHBIX HWHTETPaioB TPHU TOMOIIU CBOWCTB
pUMEHEHHE. WHTETPAJIOB.
35. lHTerpupoBaHre METOA0M 3aMEHBI IIEPEMECHHOM. 2
36. nTerpupoBanue pa3anyHbIMH METOJJAMH. 2
37. Teopema Herorona-JleitOauna. Breruucnenue 2
OIpeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPajIOB METOIOM 3aMEHBI 2
TEPEMEHHOM.
39. Beruuciienue ioniaiei Guryp 1 00beMOB Tel. 2
40. duznyeckre NPUI0KEHNs HHTETPAJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cucrema 2
Koopaunats! u KOOpJIMHAT B TPOCTPAHCTBE. PaccTosiHMEe MEX /Ty TOUKaMH.
BEKTOPBI. 42. JlexapToBa cUCTeMa KOOPJIUHAT Ha MJIOCKOCTU. Y paBHEHUS 2
IIPSIMOM, OKPYKHOCTH. PemreHne 3amad Ha pacroyioKeHUE
MPSMBIX Ha MIOCKOCTH.
Tema 4.2 43. PemieHue 3aa4 Ha MapajuieIbHOCTh MPSIMON U TMIIOCKOCTH. 2
[Ipsmble 1 tutockocT| 44, Perienne 3agady  Ha TEPHEHIUKYISIPHOCTH TMPSIMOH U 2
B IIPOCTPAHCTBE. TJIOCKOCTH.
45. PemieHne 3agady  Ha TNpUMEHEHHE TeopeM o Tpéx 2
MIEePIECHIUKYIIIpPaXx.
46. PerreHne 3a71a4 Ha apauIeILHOCTD TNIOCKOCTEH. 2
47. Pemenue 3a7a4 Ha ABYTPAaHHbBIEC YTJIbI. 2
Tema 4.3 48. Penrenne 3a71a4 Ha napajuielenumne1 u Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3MYy. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aad Ha BBIYUCIICHHE O0BEMOB U IMOBEPXHOCTEH 2
MHOTOTPaHHHUKOB.
52. Pemrenue 3a1a49 Ha MPTAH/D. 2
53. Pemienue 3a7a4 Ha KOHYC. 2
54. Pemrenue 3a7a4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKUX TEI. 2
56. Perenne 3a1a4 Ha KOMOMHAIIMY T€OMETPUYECKHX TEJ. 2
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Pasznen 5. KomOuHaTopuka, CTAaTUCTHKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pazmenienus:, coueTanus 2
DNeMEeHThI U TIEPECTaHOBKHU.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe omnpeseneHue BEpOSTHOCTH, CBOHCTBA 2
DNEMEHTHI TEOPUU BEPOSITHOCTEM, TEOPEMA O CyMME BEPOSTHOCTEM.
BEPOATHOCTEHN U Brrunciienre BeposTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenne 3

KoHnTtponmpyemslie
KounTponbHas paszensl (T%MBI) KonTpoaupyembl OueHounbIe cpeacTBa
TOYKa y4eOHO € pe3yJabTaThl
JUCIUILTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KountpoJiabHas 1. Teopetuueckue
Auredopa MP3, MP4, MP9, paGora BOIPOCHI
IIP1, ITP2, I1P3, 2. TunoBsle 3agaHns
IIP4, ITP5, IIPS,
11P10, I1P12
Ne2 Pazpea 2. JIPY9, MP1, MP3, KonTpoabnas Tunoswle 3agaHus
OCHOBBI MP9, ITP3, ITP4, padora «OCHOBBI
tpuronomerpun | [IP8, IIP10 TPUTOHOMETPHUID)
Ne3 Paznen 3. JIPY, JIP13, MP1, KonTpoubHas Tumosele 3amanus
Hauana MP3, MP5, MP9, paéoTa mo Teme
matemarnueckor | [IP1, IIP2, IIPS, «IIpousBoanas
0 aHAJIN3a 1ip8, ITP10, ITP11, (YHKUHH ¥ ee
1pi2 NpUMeHeHHe»
KonrpoabHas Tunosble 3a7aHus
pabora no teme
«HAHTerpas u ero
NpPUMeHEHH e
Ne4 Pasznea 4. JIPY, JIP13, MP1, Konrpoabnas |1. 3agauu c
T'eomerpus MP3, MP4, MP9, | padora «IIpsimbie OCTPOEHHEM
11P2, I1P3, I1P6, U IUIOCKOCTH B gepTexa
11P8, 11P10 npocrpaHcrBe» |2. PacyerHsie 3amaun
KonTpoabnasn
pabota no Teme
«MHoOrorpaHHuKu
U KPYTJIbIe TeJIay
Nes5 Pasznea 5. JIP4,JIP9, MP1, KonTtpoJsbHas Tect
Komounaropuka, | MP3, MP9, IIPI, pabora
CTATHUCTHKA U 11P7, ITPS, ITP13
Teopus
BEPOSATHOCTEH
Ne6 Homyck k IHoprdosamno 1. IIpakTHueckue
JK3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IMpome:xyrou | IuddepeHumrpoann YcTHbIi 3a4eT TeopeTnueckue
Has BIN 3a4eT BOMPOCHI TIO
aTTecTanus COoZIep )KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBI | TUIOBbIE 3a1aHUs
Hast e
aTTecTanusa OMJIEeTHI
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JUCT PETUCTPAIIMUA U3MEHEHUI U TOMOJIHEHUM

Ne | Paszpen paboueii Kparkoe cozeprxanue N3MEHEHH s/ TOTIOTHEHUS Mara, [oanuce
n/n MpOTpaMMBbI Ne nmporokona | npexacenarens
3acemanus I1K IIK
Pabouast mporpamma y4deOHOW aucHUIUIMHBI «MaTeMaTHKa»
aKTyanusupoBaHa. B pabodyio mporpaMMmy BHECEHBI CIEIYIOIINE
W3MCHECHUS:
1 3.2 B cBmBu ¢ oOHOBiaeHueM IuaTGopmbl  dnekTpoHHOH | 11.09.2019 .
YuebHo- OubIMoTEeYHOM crcTeMbl “3HaHMYyM” B TeKCT pasnena 3.2 Paboueit |[Iporoxos Ne 1 4
METOJIMYECKOE U | MPOrpaMMBbl BKJIIOYECHBI OOHOBJIEHHBIE pEXUMBI JIOCTYHa Ha 7)
nH(opManMoHHOE | THPOPMAIIMOHHBIE HCTOUYHHKH.
obecrieueHne
peanuzanun
MPOTPaMMBbI
2 3 YCJIOBUA B cBsi3u ¢ 0OHOBJIEHHEM MaTepUALHO-TEXHUUECKOTO 00eCIeUeHUs 16.09.2020 r.
PEAJIM3ALIMM | 0. MarepuaibHO-TEXHHICCKOE obecrnieueHne 4MTaTh B HOBOH |IIporoxom Ne 1 -
VUEBHOM | peAau: %)
JMCIATUTAHBI Kabuner MaTemMaTn4eckux TUCLUIUINH
VYueOHast aynuTopusi Uil TPOBEACHHS Y4YEOHBIX, MPAKTUUECKHX
3aHATHH, U TPYIIOBBIX W WHAWBUIYalIbHBIX KOHCYJIBTALUH, IS
TEKYIIIEro KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaluu.
Pabouee MecTto mpenopaBarens: HOYTOYK, MPOEKTOp, O3KpaH,
paboune MecTa 00yJaromuxcs, JocKa yaeOHas, yueOHast MeOelb
3 3 YCJIOBUA B cBsi3u ¢ 00HOBJIEHHEM MaTEpPHAILHO-TEXHUUECKOTO 00ECIICUCHNUS 16.09.2020 r.
PEAJIM3ALIMU | n. MarepuanbHo-TeXxHHYECKOE obecreyeHne 4vuTarth B HOBOH |IIporokom Ne 1 —
YUEBHOI S Wi ( Imagine Premium) 11227 7)
MS Windows (nmogmucka Imagine Premium) gorosop /- oT
AUCHHATITHBL 08.10.2018, cpok aeiictBus: 1 1.%0.2021 b
Calculate Linux Desktop cBoboxHo pacmnpocrpansemoe I10
(https://www.calculate-linux.org/ru/), cpok aeCTBHs: OECCPOUHO
MS Office Ne135 ot 17.09.2007, cpok neiicTBusi: 6€CCpOUHO
7 Zip cBobomno pacmupoctpansemoe (https://www.7-zip.org/), cpok
JecTBHsA: OecCpOdHO
4 3 VCJIOBUSA B cBa3m c 3akimiodeHWEM ~ KOHTPAKTOB cO  cropoHHUMH | 16.09.2020 r.
PEAJIMBALIMN | snektponHbiME  6uGmuotednsivi  cuctemamu  “BOOK.RU” | TIpotokon Ne S
VUEBHOU (Kontpakt Ne K-56-20 ot 25.08.2020 r. OO0 «KHOPyc memuay, 1 LA
JUCHUITJIMHBI | 01.09.2020 r. no 31.08.2021 r.), 95C 3HAHUYM (Konrtpakr Ne K-

60-20 ot 13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. 1o
31.08.2021 r.) m WudpopmanmoHHOEe obecneueHHe OOyYCHHUS
YUTaTh B HOBOU PEAKIIHU:
OcHOBHbIE HMCTOYHHMKH:

1. AurpomnioBa, H. B. Anre6pa 1 Hayasla MaTeMaTHYECKOTO aHaIn3a.
Koncmekr neknuit [InekTpoHHBIN pecype] : yueOHoe nocodue / 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. — MakpooOBeKT.
2. bammakoB, M. WM. Marematuka [DJIeKTpOHHBIH pecypc]
yueOnuk / bammakoB M.JM1. — Mocksa : KuoPyc, 2019. — 394 c.
— (CIIO). — ISBN 978-5-406-06554-9. — Pexum npocryna:
https://book.ru/book/929528

JlonoTHUTEe TbHBIE HCTOYHUKH:
1. AGzanoBa, H. M. Maremaruka: ainreOpa W Hayana aHaIH3a,
reomeTpus [DnekTpoHHbIH pecypc] : mpaktukyM [ CI10] / H. M.
Ao63amoBa, 0. H. Caguuxosa, }0.®. CusBmiabkaeBa ; MITY. -
Marnautoropck : MI'TY, 2017. - 1 snekrpon. ont. auck (CD-
ROM). - Pesxxum JIOCTYIIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf
&show=dcatalogues/5/8808/S37.pdf&view=true. — MakpooOBEKT.
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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
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true

2. UImuar, P. A. Anrebpa. 3afauHUK-TIPAaKTHKYM [DJIE€KTPOHHBIN
pecypc]: Yuebnoe nocobue / P. A. IlImunr. — Cankt-IlerepOypr:
criery, 2016. — 4. 4. — 184 c¢. — Pexum mocryma:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3KpaHa.

3. Sumenes, JI. T. MaremaTuka B npuMepax M 3axadax st
noarotoBku K EI'D u mocrymnennto B BY3 [DnextponHEIii pecypce]:
ya. moc. / JL.T. SlumeneB, 2-e m3x., mom. — MockBa: By3oBckwmii
yuebnuk, HUL[ MHOPA-M, 2016. — 336 c. — Pexxum moctymna:
https://new.znanium.com/read?id=32448 — 3aru. ¢ skpaHa.
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