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1 OBIIASI XAPAKTEPUCTHUKA PABOYEN TIPOTPAMMBI  YYEBHOWM
JUCHUIINHBI

1.1 O6s1acTh NPpUMeEHEHHs] IPOTrPAMMBI

Pabouast mporpamma y4eOHON AMCIUIUIMHBI «MaTemMaTukay SIBISETCS YacThi0 00pa3oBaTeIbHOMN
nporpaMMbl  CIIO — mporpamMmbl MOATOTOBKM CHELUUAIMCTOB CPEAHETO 3BEHA IO CHEUAIbHOCTU
cpeaHero MpodecCHOHAIBHOTO 00pa30BaHUS TEXHOJIIOTHYECKOTO Mpodmiss MpoPecCHOHATBHOTO
oOpa3oBaHMsI.

Pabouast mporpamma cocraBiieHa [uist 09HOU (HOPMBI 0O0yUCHHUS.

1.2 MecTto QUCHMIUIMHBI B CTPYKType NpPOrpaMMbl MOJATOTOBKH CHENMAIHMCTOB CpPeIHEro
3BeHa

VYuyeOHas aucuumiuHa «MaTemaTHKa» OTHOCUTCS K 0011e00pa3oBaTeIbHOMY LMKIY HpOrpamMMbl
MOATOTOBKH CHEIHAINCTOB CPEIHEr0 3BeHa W OTHOCUTCA K mpeameTHoil obmactu PI'OC cpemnero
oOmrero oopazoBanus «MaremaTrka u HHQOpMaATHKAY.

YpoBeHb ocBoeHUS yueOHONU AucUUILINHBI B cooTBeTCTBUHU ¢ PI'OC cpennero obmiero oOpasoBaHus
yriryOneHHbIN (TpOQUIbHBIN).

PaGouas mporpamma yueOHON AUCUMIUIMHBI «MaTeMaTHKa» HMEET MEXIPEIMETHYIO CBSI3b C
0011eo0pazoBaTebHBIMUA YYeOHBIMU JUCIUTUIMHAMU «Du3ukay, «HpopMaTukay.

3HaHUS ¥ YMEHHMs, MOJTy4YeHHbIE 00y4arolUMUCs MPU OCBOCHUU 00I11e00pa3oBaTeIbHON yueOHOH
IMCIUTUIAHBI «MaTeMaTuKay, YriyOIsIoTCsl U PACHIMPSIIOTCS B TPOIIECCEe H3YUCHUS yUeOHBIX AUCITUTUTIH
IPOTPaMMBbI MOJITOTOBKH CTICIIHATHCTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOTO 17§
o01enpo¢eCCHOHAIBHOTO ITUKJIOB.

1.3 Ilnanupyemble pe3yabTaThl 0CBOEHUS] UCUMIIJIMHBI:

OcBoeHue conaep:kaHusd y4uyeOHOM nucuuIMHbl «MaTemaTtuka» oOecreunBaeT JOCTIKEHUE
00y4aroUUMUCS CIEIYIONINX Pe3yabTATOB:

JIMYHOCTHBIE Pe3YIbTATHI

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
JIP4 | HayKu ¥ OOIIECTBEHHOW PAKTUKH, OCHOBAHHOT'O HA JIMAJIOTe KYJIbTYD, @ TAKIKE Pa3IHIHBIX
(hopM OOIIIECTBEHHOT0 CO3HAHMUSI, OCO3HAHUE CBOET0 MECTa B MOJIUKYJIbTYPHOM MHUPE;
TOTOBHOCTbH U CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA

JIP9 | mpOTsHKEHHUH BCEH KU3HU; CO3HATEIIHLHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHUIO KaK
YCIIOBHIO YCIIEUTHOHM MPpo(ecCHOHAIBHOM U OOIECTBEHHOM JESTEIbHOCTH;

OCO3HAHHBII BBIOOp OyayIei mpodeccu 1 BOSMOKHOCTEH pean3ai COOCTBEHHBIX
’KU3HCHHBIX TJIAHOB; OTHONICHHUE K IPOPECCHOHATIBHOMN EATEIILHOCTH KaK BO3MOKHOCTH
y4YacTHs B PEUICHUHU JINYHBIX, OOIIECTBECHHBIX, FTOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npobem;

JIP13

MeTtanpeaMeTHbIe Pe3YJIbTaThI

YMEHHUE CAMOCTOATENBHO OIPENeNATh LEeNd ACATENbHOCTM M COCTAaBJIATH  IUIAHBI
IEATENBbHOCTH; CaMOCTOSATENIBHO OCYLUECTBIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATH
MP1 JIEATENBbHOCTD; HCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI UIsl NOCTUIKEHUS IOCTaBJICHHBIX
1eei U pealn3alyy MIaHOB JIESTEIbHOCTH; BHIOMPATh YCIENIHbIE CTPATETHH B PA3IUYHBIX
CUTyalusIX;

BIIQJICHUE HABBIKAMHU [IO3HABATEIbHOW, Y4eOHO-HCCIEAOBATENbCKOW W MPOEKTHOM
NesITEeNbHOCTH, HAaBBIKAMU pa3pelieHus MpodlIeM; CHOCOOHOCTh U TOTOBHOCTh K

MP3
CaMOCTOATCIIBHOMY IIOHUCKY MCTOAOB PCHICHUA TPAKTUYCCKUX 3aJa4, HIPHUMCHCHHIO
PA3JIMIHBIX MCTOJO0B ITO3HAHUS,

MP4 FOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIbHOM I/IH(i)OpMaLII/IOHHO-HOSH&B&TCHBHOﬁ

ACATCIIbHOCTH, BJIAACHUC HABBIKAMHU TTOJYYCHUS HCO6XOI(PIMOI>1 I/IH(bOpMaI_[I/II/I n3 CJIOBapeﬁ




pasHBIX THIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(POPMALIH,
KPUTHYECKH OLIEHUBATh M MHTEPHPETHPOBATH MH(POPMAIHIO, TOITYYaEMYI0 M3 Pa3InYHBIX
HUCTOYHHUKOB;

YMEHHE HCIIONB30BaTh CpPeACTBa HMH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHA
(manee - UKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/1a4 C

MP3 coOmoiecHneM  TpeOOBaHWM  JPrOHOMUKH,  TEXHUKA  O€30MaCHOCTH,  THUTHCHBI,
pecypcocOepexeHusi, IPaBOBBIX U 3THIECKUX HOPM, HOpM WH(POPMAITMOHHON 0€301acHOCTH;
BJIaJICHNE HAaBBIKAMH TO3HABATEIHLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUNA U

MP9 | MBICIUTENIBHBIX MPOIECCOB, MX pE3yJIbTaTOB M OCHOBAaHWH, TPAHUI[ CBOETO 3HAHUS U

HC3HAHWA, HOBBIX MO3HABATCJIbHLIX 3a4a4 U CPCACTB UX NOCTHUIKCHUA.

HpeI[MeTHI)Ie PE3YIbTATHI

I1P1

c(OpMUPOBAHHOCTH MPEJICTABICHUIA O MaTeMaTHKE KaK 4YacTH MUPOBOU KYJIbTYPBI U O MECTE
MaTeMaTUKd B COBPEMEHHOW LMBMIM3allMU, O CIOCO0aX OMUCaHWs HAa MaTeMaTHYeCKOM
SI3BIKE SBJICHUN pEajIbHOIO MUDPA,

P2

c(OPMUPOBAHHOCTh TPEJCTABICHUH O MAaTEMaTHYECKUX MOHATHUSIX KaK O BaXXHEHIINX
MAaT€MAaTHYECKUX MOJENAX, IO3BOJSAIOIIMX ONMCHIBATH M H3YydaTb pas3HbIe IPOLECCH U
SIBJICHUS; TIOHMMAaHHE BO3MOXXHOCTH AKCHOMATHYECKOTO IIOCTPOCHHSI MaTEMaTUYECKHUX
TEOPHiL;

I1P3

BJIAICHUEC MCTOAAMU JOO0Ka3aTCILCTB W aAJITOPUTMOB PCIICHHUA, YMCHUC HX IIPHUMCHSATD,
IMPOBOAWTE JOKA3aTCIbHBIC PACCYXKJACHUA B XOAC PCUHICHUA 3aa4;

I1P4

BJIQJICHUC CTaHAAPTHBIMU IpHUEMaMU PCIICHHA palUMOHAJIBHBIX W HPppaluOHAJIBHBIX,
MMOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM,

I1P5

c(hOpMHUPOBAHHOCTh MPEJACTABICHUNH 00 OCHOBHBIX TIOHATHAX, HACIX M METoJax
MAaTeMaTUYECKOI0 aHAJIN3a;

I1P6

BJIaJICHUE OCHOBHBIMU TMOHATHUSAMU O IUIOCKUX U TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHUX
¢burypax, ux OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHHS PAaclo3HAaBaTh HA YepTexkax,
MOJIETISIX ¥ B pPealbHOM MHUpPE TeoMeTpudeckue (pUrypsl; IpUMEHEHHE U3yUYeHHBIX CBONCTB
reoMeTpuueckux ¢Guryp u Qopmyn JUlsl pelieHds TeOMETpPUYECKHX 3aJad M 3agad ¢
MIPAKTUYECKUM COACPKAHHUEM;

I1P7

c(OpMUPOBAHHOCTH MPEJCTABIEHUN O Mpoleccax U SBICHUSX, UMEIOUIUX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaTbHOM MHpE, 00 OCHOBHBIX MOHSITHUSIX
AIIEMEHTApPHONW TEOPUH BEPOSITHOCTEH; YMEHUH HAaXOIUTh M OICHUBATh BEPOSTHOCTU
HACTYIJICHUS! COOBITUH B MPOCTEMIINX MPAKTUUYECKUX CHUTyalUsX U  OCHOBHBIC
XapaKTePUCTUKH CITyYalHbIX BEJIHYUH;

I1P8

BJIaJICHUE HABBIKAMH HCIIOJIB30BAHMUSI TOTOBBIX KOMITBIOTEPHBIX IMPOTrpaMM IPU PEHICHUH
3a1a4;

I1P9

c(hOpMHUPOBAHHOCTh MPEJACTABICHUN O HEOOXOAMMOCTH JI0Ka3aTEIIbCTB MPU OOOCHOBAHHH
MaTeMaTHYECKUX YTBEPKACHUM H POJM aKCUOMATUKH B TMPOBEACHUU JEAYKTHBHBIX
pacCyXCHHU;

I1P10

C(bOpMI/IpOBaHHOCTB MMOHSATHHHOT'O arrapara 1o OCHOBHBIM pasfciiaM KypCa MATCMATHUKU,
3HAHUM OCHOBHBIX TCOpEM, (1)OpMy'J'I U YMCHHUA UX NNPUMCHATL; YMCHUA NOKA3bIBATh TCOPEMbI
W HaXOOWThb HCCTAHAAPTHBIC CIIOCOOBI pEeUIICHUS 3a/1a4;

I1P11

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ MOJCIINPOBATH PCaJIbHBIC CUTyalunu, HCCJICO0BATh
IIOCTPOCHHBIC MOJCIIN, UHTCPIIPETUPOBATH HOHy‘ICHHHﬁ PE3YJIbTAT;

P12

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IMOHSTHSAX MAaTeMaTHYECKOrO aHaau3a U
ux CBOﬁCTBaX, BJIAICHUC YMCHHUCM XapaKTCPU30BATb IOBCACHUC (byHKI.[HfI, HCIIOJb30BaHUC
TTOJIYUCHHBIX 3HAHUM JJ1 OIMCAHMS M aHaIn3a PCAIBbHBIX SaBHCHMOCTeﬁ;

P13

BJIAICHUC YMCHUAMHU COCTaBJICHUA BCPOATHOCTHBIX MoJeIe 110 YCJIOBUIO 3aJauud U
BBIYUCIICHUA BCPOATHOCTH HACTYIIJICHUSA CO6BITI/II>’I, B TOM YHUCJIC C IMPUMCHCHUCM (I)OpMy.TI
KOM6I/IHaTOpI/IKI/I U OCHOBHBIX TCOPEM TCOpHUU BepOHTHOCTeﬁ; nCCICI0BaHUA CJ'Iy‘-IElﬁHI:IX
BCJIMYMH I10 UX paCIpCACICHUIO.




2 CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIIUILIVHBI

2.1 TemaTu4yeckuii mjiau

Pa3gen/ teMa qTUCHUANIIMHBI

IInanupyemMble pe3yJibTaTbl 0CBOCHHS
AU CHMILIMHBI

ILtanupyemsbie
pe3yJIbTaThl
OCBOEHHUSI
JMCHUTLINHBI

Bcero
CaAaMOCTOSITEJIbH
asi padora
NMpPaKTHYeCKue
3aHATHS

Bsenenue

ro| JIEKIIMH, YPOKH

Pa3znen 1 Aareopa

JIP4, JIP9, MP1
MP3, MP4,
34 MP9Y,IIPI, IIP2,
1IP3, I[IP4, IIPS,
1IPS, 1IP10, I[IP12

104 | 36

w
N

Tema 1.1. Pa3zButne OHATHUS O YHCIIE

JIP4, JIP9, MPI

MP3, MP9, IIP1,

1IP2, IIP3, I11P4,
1IP§

30 | 10 10 10

Tema 1.2 Oynknuu u rpaduku

JIP4, MP1, MP3,

MP4, MP9, IIP1,

1IP2, TIPS, I1PS,
1IP10, I[IP12

22 | 10 8 4

Tewma 1.3 Kopnu, crenieHu u jorapudmsl

JIP9, MP1, MP3,
MP9, IIP2, TIP3,
1IP4, 1IPS, IIP10

52 | 16 16 20

Paznen 2 OcHOBBI TPUTOHOMETPHH

JIP9, MP1, MP3,
MPY, IIP3, I1P4,
1IPS, 1IP10

47 | 15 15 17

Tema 2.1 OcHOBHEIE TOHSITHS
TpuronoMmerpuu. [IpeoOpazoBanus
TPUTOHOMETPUUICCKUX BBIPOKCHUM

JIP9, MP1, MP3,
MPY, IIP3, [IP4,
1IPS, 1IP10

28 8 9 11

Tema 2.2 TpuronoMmerpruyeckue ypaBHEHUs U
HEpaBEHCTBA

JIP9, MP1, MP3,
MP9, IIP3, IIP4,
1IP10

19 7 6 6

Pa3znen 3 Hauajsa MaTeMaTH4eCcKOro
aHaJIN3a

JIP9, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2,1IP5,
1IPS, IIP10, IIP11,
1IP12

102 | 36 | 36 30

Tema 3.1 IIpousBoaHas GyHKLIUU U €
IIPUMEHEHHE

JIPY, JIP13, MP1,
MP3, MP5, MP9,
1IP1, IIP2, I1P5,
1IPS, IIP10, IIP11,
1IP12

58 | 20 | 22 16

Tema 3.2. HTETpall M €r0 NPUMEHEHHE

JIPY, JIP13, MP1,

44| 16 14 14 MP3, MP5, MP9Y,




1IP5, IIPS, 1IP10

JIPY, JIP13, MP1,
MP3, MP4, MP9Y,
1IP2, TIP3, I1P6,
1IPS, 1IPY, 1IP10

Pasnen 4 I'eomerpust 82 28 | 22 32

JIP9, MP1, MP3,
Tema 4.1 KoopauHatsl 1 BEKTOPBI 14 6 4 4 MP9, IIP6,I1PS,
1IP10

JIP9, MP1, MP3,
Tewma 4.2 [IpsiMble U MIIOCKOCTH B MP4, MP9, [IP2,
MPOCTPAHCTBE 30 101 10 10 1IP3, IIP6, I11PY,
IIP10

JIPY, JIP13,MP1,

MP3, MP4, MP9Y,

IIP1, IIP 3, IIP 6,
1IPS, IIP10

Tema 4.3 MHOTOrpaHHUKH U KPYTJIBIE Tela 38 12 8 18

JIP4,JIP9, MP1,
14 2 8 4 MP3, MP9Y, IIP],
1IP7, IIPS, I1IP13

Pasnen 5 KomOnHaTopuka, cTaTUCTHKA U
TeOpHUsi BEPOSATHOCTEM

JIP4,JIP9, MP1,
Tema 5.1 DeMeHTH KOMOMHATOPUKH 6 4 2 MP3, MP9, IIP],
IIP7, IIP8

JIP4, JIP9, MP1,
8 2 4 2 MP3, MP9, IIP1,
IIP71IIPS, 1IP13

Tema 5.2 DneMeHTBI TEOpUU BEPOSITHOCTEN U
MaTeMaTU4YeCKON CTaTUCTUKU

Bcero 351 | 117 | 117 | 117

2.2 Conep:xkanue y4eOHOH TUCIUIJIMHBI

BBEJAEHUE

BxonHoit koHTposb. MHCTPYKTUBHBIA 0030p coaep:kaHUsd Y4eOHON AMCHUILIMHBI U 3HAKOMCTBO
o0yJarouuxcs ¢ OCHOBHBIMH YCIOBUSMU U TPEOOBaHUSAMHU K OCBOCHHIO MPOTPAMMBI.

Cooeporcanue yuebHoeo mamepuana.

Marematuka B Hayke, TEXHUKE, SKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJOTHUSAX M MPAKTHYECKON
nestenpbHOCTH. llemn w  3amaym  wW3ydeHWs MareMmatukd Tpu  ocBoeHuH mnpodeccuit CIIO wu
cuermanbHocted CIIO cnemmansHocTel CIIO.

Buapl yueOHoiI1 1eATeIbHOCTH

O3HakOMJIEHHE C POJbI0 MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIIMOHHBIX
TEXHOJIOTUSAX M TMPAKTUYECKOW JeATenbHOCTH. (O3HAKOMJIEHHE C LENsIMH U 33JadyaMi  H3Y4YCHHUS
MaTeMatuku npu ocBoeHuu npodeccuii CI1O u cnenmansHocTeit CIIO.

Pa3zgen 1 AJITEBPA

Tema 1.1 Pa3zBuTHE NOHATHA 0 YHCJIE

lensle wu pamuoHanbHble uwucna. JleiictBurensbHble yucna. [IpubnmkeHHblE BBIYUCICHUS.
KommiiekcHpie uymcna. PanuoHanbHble ypaBHEHHSI M HEpPaBEHCTBA. PaBHOCHUIBHOCTh YpaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHBIE MPUEMBI MX pPElICHUs (Pa3j0oKEHUE HAa MHOXKUTENHU, BBEJECHUE HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKA, rpaduueckuil MeTo ). MeTo1 HHTEPBAJIOB.

Buabl yueOHoI 1eATEIbHOCTH

Brimonnenue apudmMeTndeckux AeCTBHUIA HAJ YUCIaMH, COUETasl YCTHBIE U IMCHbMEHHBIE TIPUEMBI,

HAXO0XJICHUE MPUONMMKEHHBIX 3HAYCHUS BEITUYMH M MOTPENIHOCTEH BBIYHCICHUN (a0CONMIOTHONW U
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OTHOCHUTEJIbHOI); CpPaBHEHHE YMCIIOBBIX BBIPDAKEHUH; HAXOXKJIEHHE OLIMOOK B IPEOOpa3OBaHUAX U
BBIYMCIIEHUAX (OTHOCUTCS KO BCEM ITyHKTaM IPOTPaMMBbI).

O3HaKOMJICHHE C POCTEHIIUMH CBEACHUSMHU O KOPHSIX alreOpanyecKux ypaBHEHUH, TOHITUAMHI
HCCIIEA0BAHUS YPAaBHEHUN U CUCTEM YPaBHEHMIA.

N3ydyenue Teopun paBHOCWIBHOCTH YPaBHEHUH U ee NMpuMeHeHMs. [loBTopeHue 3amucu pereHus
CTaHJAPTHBIX YpaBHEHWH, MPUEMOB IpeoOpa3oBaHUs YPABHEHUW [yl CBEICHUS K CTaHAAPTHOMY
ypaBHEHMIO. PellleHne cucreM ypaBHEHMH C NMPUMEHEHHEM pa3jMyHBbIX CHOco00B. O3HAKOMIIEHHE C
OOIIMMHU BOIPOCAMH DEIUICHHS HEPAaBEHCTB M HCIOJIH30BAHME CBOMCTB W TrpaduKoOB (QYyHKIUI IpH
pELIeHUH HEPABEHCTB.

Pemienne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB.

[IpumeHeHre MaTeMaTUYECKMX METOAOB JUIsl PELICHMs] COJAEpPKATENbHBIX 3a/lad U3 Pa3IMYHbIX
o0JiacTeil HayKH U NPakTUKU. MIHTeprpeTupoBaHue pe3yIbTaTOB C YIETOM PeabHBIX OTPaHUICHUH.

Tema 1.2 ®yuxkuuu u rpadpuku

Oynkuun. OOJacTh OMpeneseHUuss WU MHOXKECTBO 3HA4YeHUH; Tpaduk (QYHKIUH, TMOCTPOCHUE
rpadukoB QpyHKLINMN, 3aJaHHBIX PA3JIMYHBIMH CIIOCOOAMH.

CpoiicTBa (QyHKIHH. MOHOTOHHOCTh, YE€THOCTh, HEYCTHOCTh, OTPAHHUYECHHOCTb, IMEPUOJIUIHOCTD.
[TpoMexxyTku Bo3pacTaHusi M yObIBaHUS, HAMOOJbIIEe W HAWMEHBIIEE 3HAYCHHS, TOYKH IKCTPEMyMaA.
I'padmueckas untepnperauus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCHUMOCTEH B peasIbHBIX IMpolleccax U
SBICHUAX. ApudmMernueckue oneparuu Haa QyHKiusaMu. Crnoxxaas GyHkius (kommosuims). [Tonarue o
HENPEPBIBHOCTH (DYHKITHH.

ObpatHbie pynkuuu. O6macTh ompeaeneHus U obiacTe 3HaueHUM oOpatHoil ¢yHkiuu. ['padux
oOpaTHOH QYHKIUH.

Buabl yueOHO# nesiTeJIbHOCTH

O3HakOMJIEHHE C TOHITHEM [EPEMEHHOI, MPUMepaMU 3aBUCUMOCTEHN MEX Iy epeMEHHbIMH.

O3HakOMJIEHHE C MOHSATHEM TpaduKa, onpenereHre MPUHAUIEKHOCTH TOUYKU Trpaduky (QyHKIUU.
Omnpenenenue 1o ¢hopmyJie TPoCTEHIel 3aBUCUMOCTH BUa ee rpaduka. Beipakenue mo dhopmyse ogHoM
nepeMeHHol depe3z apyrue. O3HaKoMmJIeHHE C oOmpeneieHueM (QyHKUMH, (HOpMyIHpOBAHHE €ro.
Haxoxpaenue obGmactu ompeneneHus M obiactu 3HadeHU (yHKuuu. O3HaKOMIIEHHE C MpUMepaMu
(GYHKIIMOHATBHBIX 3aBHCUMOCTEH B peajbHBIX MpOIeccax M3 CMEXHBIX AUCHUIUIMH. O3HAKOMIIEHHE C
JIOKA3aTeIbHBIMUA  PACCYXICHUSMHU HEKOTOPhIX CBOWCTB JIMHEWHOW W KBAJAPAaTUYHOW (yHKIIHH,
MPOBEJCHUE HCCIICAOBAHMS JIMHCHHOW, KYCOYHO-TMHEHHOH, ApOOHO-TMHEHHOW | KBaJpaTUIHOU
¢byukiuii, nocrpoenue ux rpadukoB. I[loctpoenne u urenue rpadukoB ¢ynkiuid. MccnemoBanue
¢bynkuu. CoctaBneHue BUA0B QYHKIUN MO0 JAHHOMY YCJIOBHIO, PEIIEHHE 337a4 Ha SKCTPEMYM.

BrimonHenue npeobdpa3zoBanuii rpaduka GyHKINH.

Nzyuenue nouwsmus obpamuou (ynkyuu, onpeAcieHue BUIA U TOCMpoeHuUe epagura oOpamHoul
@yHKyuu, HaxoxcoeHue ee obracmu onpedeieHus u ooracmu 3Havenuil. [Ipumenenrne CBOMCTB QyHKITUN
P MCCTIEIOBAHUY YPAaBHEHUH U PEIICHUU 3a7a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CIOXKHOU (DYHKIIUU.

Tema 1.3 KopHu, crenenn u Jorapu@pmbi

Kopuu wu crenenu. KopHu HarypanbHOW CTEeeHM W3 4YMclia M UX cBodcTBa. CTeneHu c
palMOHANILHBIMU MOKa3aTeIsIMU, UX CBOMCTBA. CTENEHMU C JIEUCTBUTENIbHBIMU TOKa3aressiMu. CBOMCTBa
CTENEHH C JCHCTBUTENLHBIM ITOKA3aTEIEM.

Jlorapudm. Jlorapudm uymcrna. OcHOBHOe IorapupMuueckoe TOXIECTBO. JlecaTuyHble U
HaTypanbHble Jorapudmel. [IpaBuna aeiicteuii ¢ norapudmamu. [lepexoq Kk HOBOMY OCHOBAHHIO.

[IpeobpazoBanue anredpanvecKux BBIPA)KEHUI. [TpeobpazoBanue palrOHANbHBIX,
HppallMOHANILHBIX, CTETIEHHBIX, MTOKA3aTeNbHBIX U TOTaPU(PMUIECKUX BhIPAKCHHI.

[TokazarenbHast u norapudmuueckas pynkunu. Onpenenenuss GyHKIUN, UX CBOWCTBA U TPapUKU.
[IpeobpaszoBanus rpadukoB. [lapanienbHblil TEPeHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOpAMHAT, W
CUMMETpHUsI OTHOCUTEIBHO Hayalla KOOpPJAUHAT, CUMMETPUS OTHOCUTEIBHO MPSAMOM, pacTshDKeHHE U
cKaTue BJOJIb OCEl KOOpIUHAT.



[TokazarenbHble U Jorapupmuueckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX pEIIeHUs (pas3IoxKeHHe
Ha MHOXKUTEJIY, BBE/ICHIE HOBBIX HEM3BECTHBIX, MOICTAHOBKA, TpaUUECKUil METON).

[Toka3zarenbHbIe U JOrapupMuuecKie HepaBeHcTBa. OCHOBHBIC IPUEMBI UX PEIICHUSI.

Buabl yueOHoii 1eATeIbHOCTH

O3HakOMJIEHHE C TIOHATHEM KOpHS N-ii CTENEHM, CBOMCTBAMM paJUKaJIOB U C IpaBHIaMU
CpaBHEHUEM KOpHEH. DOpMyYJIMPOBAHUE ONPEACICHHUS KOPHS W CBOWCTB KOpHEW. Bpruucienue u
CpaBHEHME KOpPHEH, BBIIIOJIHEHUE MPUKUIKY 3HaueHus: KopHs. [IpeoOpa3oBaHue 4nCIOBBIX U OYKBEHHBIX
BBIPQKCHUH, COJCPKAIIUX paJuKajibl. BeIMOIHEHHE pacdeToB 1o (opMmyiaM, COACPKAIIMM pPaJaUKaibl,
OCYIIECTBIISII HEOOXOTUMBIE TIOJACTAaHOBKM W mpeoOpazoBanus. OnpeneneHne pPaBHOCHIBHOCTH
BBIPDOKEHUN C paaukaiaMu. PelieHne uppanyoHalbHBIX YypaBHEHMH. (O3HAKOMJIEHHE C IOHSTHUEM
CTENEHU C JCWCTBUTEIbHBIM IOKa3zareraeM. HaxokJIeHue 3HaueHUl CTEeNeHH, MWCIOoNb3ys IMpu
HEOOXOIMMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA. 3aNUCHIBAHHE KOPHS N-ii CTENEHH B BHJE CTEIICHU C
JIpOOHBIM TMOKa3aTejaeM U HaobopoT. DopMynHpoBaHHE CBOMCTB CTeneHed. Brruncnenue cremneHeu c
paloHaJIbHBIM [IOKA3aTeNeM, BBINOJHEHHE MPUKUAKM 3HAUYECHUS CTENEHH, CpPaBHEHHE CTENeHeH.
[IpeoOpazoBaHre 4HMCIOBBIX M OYKBEHHBIX BBIPQKEHUH, COJAEpXKAIIMX CTENEHH, IMPUMEHsSS CBOMCTBA.
Pemenne mnokaszatenbHbIX ypaBHeHUH. O3HaKOMIIEHHE C TNPUMEHEHHEM KOpHEH U CTeleHed mpu
BBIYMCIICHUU CPEIHUX, NIPU JEJIEHUU OTpe3Ka B «30JI0TOM CEYeHHUU». PereHue nmpukiIagHbIX 3a1ad Ha
CII0’KHBIE TIPOIICHTBHI.

BrinonHenue npeoOpa3oBaHUil BBIPAKECHHM, MPUMEHEHHE (OPMYJI, CBSI3aHHBIX CO CBONCTBAMHU
crenened u Jorapudmon. OmnpeneneHue o00JACTH JOMYCTHUMBIX 3HAUYEHUH JIOrapuPMHUUECKOTO
BbIpakeHus. Penienue norapupmMudecknx ypaBHEHUH.

Boruncnenue 3HaueHu QyHKIMU 1O 3HA4eHHIO aprymeHTa. OmnpeneneHue MoJ0KEeHUsl TOYKH Ha
rpaduke Mo ee KoopaAuHaTaMm u HaoOopot. Vcronp3oBanue CBOMCTB (DYHKIMIA /711 CpaBHEHUS 3HAYCHUHN
creneneit u jgorapudmos. [Toctpoenue rpaduKoB CTENECHHBIX U JTOrapUPMUUIECKUX (QYHKIIHMA.

Pemenune mnokazaTeNbHBIX W JIOTapU(PMHUUECKUX YpaBHEHMH M HEPABEHCTB IO W3BECTHBIM

aJIrOpUTMaM.
Paznesn 2 OCHOBBI TPUTTOHOMETPUU

Tema 2.1 OcHOBHBbIE OHATUA TPUTOHOMeTpUK. IIpeodpazoBaHus TPUTOHOMETPHYECKHX
BbIPasKeHM .

OcHoBHbIe TTOHATUS. Paguannas Mepa yria. BpamarensHoe nqsuxkenue. CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCTa.

OcHOBHBIE TpPUTOHOMETpUUECKHE ToXaecTBa. Dopmynbsl mnpuBeneHus. DoOpMysbl CIOKEHUS.
®opmynsl yaBoeHus. Dopmysibl TOJTOBUHHOTO yTia.

[IpeoOpazoBaHus NTPOCTEHIINX TPUTOHOMETpUUYECKUX BbIpaxkeHHil. IIpeoOpazoBanue cymmbl
TPUTOHOMETPHYECKUX (YHKUMHA B TPOM3BEICHHE U TMPOU3BENEHUS B CyMMy. BreIpaxeHue
TPUTOHOMETPHYECKUX (YHKIMI Yepe3 TAHTEeHC MOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue pynkuuu. CoiicTBa U rpaguKu CHHYCa, KOCUHYCA, TAHTEHCA U KOTaHTEHCa.
[IpeobpazoBanus rpaduxos. [TapanienbHblil mepeHoc, pacTsKEHHE U C)KaTHE BJIOJIb OCE KOOpAUHAT.

Buabl yueOHo# nesiTeJIbHOCTH

W3ydyenne paanaHHOTO METO/Ja W3MEPEHHs YIJIOB BpAIICHHUS U UX CBA3M C TPaJyCHOW MeEpou.
N3006paxeHue yriioB BpalleHUsI Ha OKPY>KHOCTH, COOTHECEHUE BEIMUMHBI YTiIa C €r0 PacloIOKEHHEM.

dopmyIupoBaHUE OINpPEAETICHUN TPUTOHOMETPUUECKUX (PYHKUIMN I YTIOB MOBOPOTAa M OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA U OOBSICHEHHUE UX B3aUMOCBSI3H.

[IpuMeHEeHHEe OCHOBHBIX TPUTOHOMETPUYECKUX  TOXKIECTB Ui  BBIUMCICHUS  3HAYECHUU
TPUTOHOMETPUUECKUX (PYHKIIHMA MO OJHOU U3 HUX.

N3ydyenne ocHOBHBIX (HOPMYJT TPUTOHOMETPHUU: (HOPMYIIBI CIOKEHHS, YIBOCHHUS, IPEOOpa30OBaHUS
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMN B MPOU3BEICHUE U MPOU3BEICHUS B CYMMY U MPUMEHEHUE MpHU
BBIYMCJIEHUH 3HAYEHUSI TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIPOIIEHUS €ro.

O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPHU TOYEK HA €AMHUYHOU OKPYKHOCTH M INPUMEHEHUE UX
JUIs BBIBOAA (POPMYIT MPUBEACHHUS.



O3HaKkOMJICHHE C TIOHSATHEM HENpPEPBIBHOW MEPHOANYECKO (yHKIMH, POpMyIHpOBaHHE CBOWCTB
CHHYCa U KOCHHYCa, TIOCTPOCHUE UX IPa(PUKOB.

O3HaKOMJICHHE C MTOHATHEM TAPMOHUYECKUX KOJIeOaHUH U MPUMEpPaMH FapMOHUYECKUX KOJIeOaHun
IUIsL OTIMCAHMS MTPOLIECCOB B (PU3HKE U APYTUX OOJIACTAX 3HAHMSL.

O3HaKOMJICHHE C TOHATHUEM pa3pPBIBHOW TMEPUOIUYECKON (QYHKIUH, (OPMYIHPOBAHUE CBOUCTB
TaHTEHCa U KOTaHT'€HCa, IOCTPOCHUE UX I'Pa(UKOB.

Tema 2.2 Tpuronomerpnuyeckue ypaBHeHHsl 1 HEPaABeHCTBA

TpuronomeTrpuueckue ypaBHEHUs U HepaBeHCTBA. lIpocTeiiiine TpuroHoMeTpuueckue ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHUs. OCHOBHbIE NPUEMBI UX peUICHUs (pa3jIokKEHHE Ha MHOXKUTENH,
BBEJ/ICHUE HOBBIX HEM3BECTHBIX). [IpocTeiiiine TpuronoMeTpuyeckue HepaBeHCTBA.

OOpatHbie TpuroHOMeTpHUYecKre (PyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Buabl yueOHoii 1eATeIbHOCTH

O3HakOMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETpUYEeCKUX (QyHKIM. M3yueHue onpeneneHuit
apKCHHYCa, apKKOCHHYycCa, apKTaHTeHca 4ucia, (opMyaupoBaHUE HX, H300pakeHHWE Ha EIUHUYHON
OKPY>KHOCTH, IPUMEHEHHE NPH PELICHUN YPaBHEHUH.

Pemenune no ¢opmynaM U O TPUTOHOMETPHUUECKOMY KPYTy HPOCTEHIINX TPUTOHOMETPHUUECKHUX
ypaBHeHHH. [IpumeHeHHe O0OIMX METOAOB pElIeHUsT ypaBHEHWN (IpuUBEIEHHE K JMHEHHOMY,
KBaJpaTHOMY, METOJ pa3loKEHUs Ha MHOXHTEIM, 3aMEHbl IEPEMEHHOH) IIpU  pPELICHUH
TPUTOHOMETPUYECKUX  YpaBHEHU. YMEHME OTMeYaTb Ha Kpyre pelmIeHHs  IPOCTEUIINX
TPUTOHOMETPUUECKUX HEPAaBEHCTB.

[Ipumenenne cBOWCTB (yHKUMH Ui CpaBHEHUS 3HAUYEHUN TPUTOHOMETPUYECKUX (YHKIIHIM,
pelIeHNs] TPUTOHOMETPUUECKUX YPaBHEHHI.

[TocTpoenue rpadmkoB OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIMHA B ONpeiesieHne 1Mo rpadukam ux
CBOICTB.

Pa3nesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 3.1 IlpousBogHasi QyHKIIMU U ee IPUMEHEHHUE

ITocnenoBarensHOCTH. CIIOCOOBI 3aJaHMsI M CBOMCTBA YHUCJIOBBIX ITOCIen0OBaTenbHOCTEl. [loHATHE O
npejene OCJIEN0BATEILHOCTH. CyuiecTBoBaHUE npejaena MOHOTOHHOH OrpaHUYECHHOU
OCJIEN0BATEILHOCTH. CymmupoBaHue MOCJIEIOBATEILHOCTEH. beckoneuno yOBIBaroIas
reoMeTpHuUIecKasi IPOrPECCHs B €€ CyMMa.

[IpousBoanas. IloHsTHe O MPOM3BOMHON (PYHKIMH, €€ T€OMETPUUYECKUH U (U3UYECKHUN CMBICII.
VYpaBHeHue kacatenbHOW K rpaduky QyHkuu. IIpou3BOAHBIE CyMMBI, Pa3HOCTH, MPOU3BEACHHUS,
gacTHOro. [Ipom3BOMHBIE OCHOBHBIX DJJIEMEHTApHBIX (GyHKIMHA. [IpuMeHeHHe TIPOM3BOJHON K
nccaeaoBaHuo GYHKIUHA U MOCTpoeHuto rpadukoB. [IponsBoaHbie 00paTHONH (YHKIIMH U KOMITO3UIIHH
byHKIHA.

[TpuMepbl UCMONB30BaHUS MPOU3BOAHON IS HAXOXKACHUS HAWIYUYIIEro PelIeHus B MPHUKIAIHBIX
3a/auax. Bropas mpousBoHas, €€ reOMETPHYCeCKH M (GU3HYEeCKUi CMBICI. HaxoxeHne CKOpocTH s
mpolecca, 3a1aHHOT0 GopMYJIIOi U rpaduKoM.

Buabl yueOHoi1 1eATeIbHOCTH

Os3HakOMJIEHHE C MOHATHEM 4YHCIIOBOH ITOCIAEAOBATEILHOCTH, CIHOCO0AMHM €€  3aJaHusd,
BBIYUCIICHUSMU €€ WICHOB. O3HaKoMaeHue ¢ nowsmuem npeoena nociedosamenviocmu. O3HaAKOMIICHHE
C BBIUMCJIECHUEM CYMMBI OCCKOHEUHOI'O YHCIIOBOTO psJia Ha MPUMEPE BBIYUCICHUS CYyMMbI OCCKOHEYHO
yObIBaroIeil TeoMeTpuuecKkol mporpeccuu. PemieHue 3amad Ha mNpuUMeHEHHE (QOPMYIBI CYMMBI
0eCKOHEYHO yOBIBAIOLICH reOMETPUYECKOil ITporpeccuu.

O3HakOMJIEHHE C MOHSATHEM NPOH3BOAHON. M3ydeHue u (opMynupoBaHHEe €€ MEXaHUYECKOTO U
T€OMETPUUECKOT0 CMbICIA, U3YUYEHHE aJrOpUTMa BBIUMUCICHUS MPOU3BOJHOM HA MPUMEPE BBIUMCICHUS
MTHOBEHHOH CKOPOCTH M yrioBoro koddduimenta kacarenbHoi. CocTaBlieHne YpaBHEHHs KacaTelbHON
B o0mem Buae. YcBoenue mpaBuil auddepeHIUpoBaHUs, TAOIUIBI TPOU3BOAHBIX AIEMEHTAPHBIX
byHkui, npuMmenenue ans auddepeHnupoBaHus (yHKIUN, COCTAaBIEHUS YPaBHEHUS KacaTelbHOM.
N3ydyenne TeopeM O CBs3M CBOWCTB (YHKIIMH M TMPOU3BOIHON, (QopmynupoBka ux. [IpoBenenue c
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MOMOIIIBIO MTPOU3BOIHON MCCIeOBaHUS (QYHKINHU, 33JaHHOU (POpMyIIOi. YCTaHOBIIEHHE CBSI3M CBOMCTB
(YHKIMHU ¥ IPOU3BOIHOM 10 UX rpadukam.

[TpumeHeHre NPOM3BOMHOW JJIsl PEIICHUsS 3a/ad Ha HaxXOXJIEHHE HAMOOJBIIEro, HAUMEHBINIETO
3HAQYEHMs U Ha HAXO0XKJICHUE DKCTPEMYyMa.

Tema 3.2 UHTerpaJ u ero npuMeHeHue.

[lepBooOpasnas u uHTerpa. [lpuMeHeHne onpeneneHHOro UHTerpaia sl HaXOXKACHUS TUTOMIAAN
KpuBonMHeWHOH Tpanenuu. ®opmyna Hetorona-Jleitonuna. [Ipumepsl npuMeHeHus nHTerpaia B (pu3nKe
U TEOMETPHUH.

Buabl yueOHoii 1eATeIbHOCTH

O3HakOMJIEHHE C TIOHSATUEM MHTErpajga U nepBooOpasHoW. M3ydeHue mnpaBuia BBIYMCIECHUS
nepBooOpa3Hoii U Teopembl HproToHa- JleiiOHuma. Pemenwe 3amad Ha CBSI3b MepBOOOpa3HON U ee
IIPOU3BO/IHOM, BEIYHUCIICHUE [TEPBOOOPA3HON A1l JAHHON (YHKITUH.

Pemenue 3a1ay Ha IpUMEHEHUE UHTETPaa JUI BBIYUCICHUS PU3NUECKUX BEJIMYMH U IUIOIAJCH.

Pa3zgen 4 TEOMETPUS

Tema 4.1 KoopauHaThl M BEKTOPBI.

[IpsimoyrosbHas (ekapToBa) cucTeMa KOOpAUHAT B MpocTpaHcTBe. PopMmylia pacCTOSHUS MEXIY
IBYMs TOUKaMU. Y paBHEHUS CPEPBI, nI10CKOCMU U NPSAMOU.

Bekropsl. Moayne BekTopa. PaBeHcTBO BekTOpoB. Cl0KE€HHE BEKTOPOB. Y MHOXKEHHE BEKTOpPA Ha
yucio. Pa3nojkeHne BeKTopa Mo HampaBieHUsM. YTOJI MEeXAy ABYMs BekTopaMmu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkajisspHOE Mpou3BeieHne BEKTOPOB. Vcronp30BaHne KOOPAUHAT U BEKTOPOB
IIPU PELICHUH MAaTEMATUYECKUX U MPUKIIAHBIX 33/a4.

Buabl yueOHo# qesiTeJIbHOCTH

O3HakoMJIEHHE C MMOHATHEM BeKTOpa. M3yueHne 1ekapToBOM CHCTEMBI KOOPAUHAT B MPOCTPAHCTBE,
ITOCTPOEHHUE T10 3aJaHHBIM KOOPJAMHATAM TOYEK M INTIOCKOCTEH, HAXOXKIECHUE KOOPAUHAT TOYEK.

Haxoxxnenue ypaBHEHHMH OKPY)KHOCTH, C(hephl, TUIOCKOCTH. BbIUMCICHUE PaCCTOSTHUN MEXITY
TOYKaMHU. [3ydeHne CBOMCTB BEKTOPHBIX BEJIWYMH, IMPABWI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPAaBUJ HAXOXKICHUS KOOPJAMHAT BEKTOpa B MPOCTPAHCTBE, NpPABWI JEHCTBUUA C
BEKTOpPaMH, 3a/JaHHBIMH KOOPJIUHATAMM.

[IpuMeHeHne Teopuu MpU pElIeHUH 3a1ad Ha JCHCTBUA C BEKTOpaMu. V3yueHue CKaasipHOro
MIPOU3BE/ICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IPSAMOM U INIOCKOCTH

[IpuMeHeHne TeopuM NpH PELICHUH 3a/1ad Ha ACUCTBUSA C BEKTOPAMH, HA KOOPAMHATHBIM METOI,
MIPUMEHEHHUE BEKTOPOB ISl BEIUMCIICHUS BEJTMYUH YIJIOB U PACCTOSIHUIA.

O3HakoOMJIEHHE C JOKA3aTeIbCTBAMHU TEOPEM CTEPEOMETPUU O B3AaUMHOM PACIOJIOKEHUU MPSIMBIX U
IIJIOCKOCTEH C UCIOJIb30BAaHUEM BEKTOPOB

Tema 4.2 IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

B3anMHoe pacnoniokeHue AByX HpsIMBIX B IpocTpaHcTBe. [lapamiensHOCTh IpsIMOM U MIIOCKOCTH.
[TapannensHOCTh TIO0CKOCTEN. [leprieH UKy IIPHOCTD NPSAMOMN U MIIOCKOCTH.

[lepnenaukynsip U HAKJIOHHASL. YTOJI MEXIy NPSMOM U TUIOCKOCTBhIO. JIByrpaHHbIi yroJi.

Yron wmexay miockocTsamu. lleprneHIuKynasipHOCTh JABYX IUIOCKOCTeH. ['eomerpuueckue
peoOpa3oBaHus MPOCTPAHCTBA: MapaUICNbHBI MEPEeHOC, CHUMMETPHUS OTHOCUTENIBHO IUIOCKOCTH.
[TapannensHoe MIPOEKTUPOBAHUE. [Tnomans OpPTOTrOHAJIBHOMN MIPOEKIIUU. N3obpaxenue
MIPOCTPAHCTBEHHBIX (DUTYD.

Buabl yueOHoiI1 1eATeIbHOCTH

@opMyIUpOBKa U MPUBEJIECHUE JI0KA3aTENIbCTB NMPHU3HAKOB B3aMMHOTO PACIOJIOKEHHS MPSIMBIX U
mockocteil. Pacio3HaBaHWe Ha 4eprekax M MOJAENAX PA3NMYHBIX CIy4aeB B3aHMMHOIO PaCHOJIOKEHUS
NpSAIMBIX W IUJIOCKOCTEHM, apryMEHTUPOBaHHE CBOUX CykJIeHuW. DopmyiupoBaHuE ONpeneIeHUH,
MPU3HAKOB M CBOMCTB MapajUIeNIbHBIX M TMEPIEHIUKYISPHBIX IUIOCKOCTEW, ABYTPAHHBIX W JMHEHHBIX
yIJIOB. BhINOMHEHNWE NOCTPOEHUS YIJIOB MEXAY MPSMBIMU, MPSIMOU U MIOCKOCTBIO, MEXK/TY IUIOCKOCTSIMU
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II0 ONKCAaHUIO U paclo3HaBaHME UX Ha Mojensx. IIpuMeHeHue nmpu3HAKOB M CBOMCTB pPacHOJIOKEHHsl
OpSIMBIX M TUIOCKOCTEH TpW pemeHnH 3aaad. V3oOpakeHne Ha pPUCYHKAaX W KOHCTPYHMpOBaHHE Ha
MOJENAX MEPHNEHAUKYISPOB U HAKIOHHBIX K IUIOCKOCTH, HPSMBIX, MAPAJJIENbHBIX IJIOCKOCTEH, YIJIOB
MEXAy IPSIMOM U IJIOCKOCTBIO U 000CHOBAHNE IIOCTPOEHUS.

Pemenue 3a1ad Ha BBIUMCIEHUE T€OMETPUUYECKUX BEIMYMH. ONUCBHIBAHNE PACCTOSHUSA OT TOUKH 10
IJIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH, MEXY TUIOCKOCTSMHU, MEXAY CKPEIHMBAIOIIUMU IPSIMBIMU, MEKITY
IIPOU3BOJIBHBIMU (PUrypaMu B IPOCTPAHCTBE.

@®opMyIUpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX (TEOPEMBI CyIIECTBOBAHMUS,
cBoiicTBa). M300pakeHMe Ha dYepTe)KaxX M MOJCISAX PACCTOSHHUS U OOOCHOBAHHME CBOMX CYKICHHIA.
OmnpeneneHne ¥ BBIYMCICHHE pACCTOSIHMKA B TpocTpaHCcTBe. llpuMmeHenne ¢opMyn U Teopem
IUTAaHUMETPUU s peuieHus 3aaa4d. O3HaKOMIIEHHE C TOHSATUEM MapajuleIbHOrO MPOEKTUPOBAHUS U €0
cBoiictBamu. @OpMyJIMPOBAHNUE TEOPEMBI O IIJIOLIA/IM OPTOTOHAJIBHOM MPOEKIIMM MHOTOYTOJIbHUKA.

[Ipumenenue teopuu A 00OCHOBAaHHUS MOCTPOEHUM U BBIYMCIECHUN. APryMEHTHUPOBAHUE CBOUX
CYKJICHUH O B3aMMHOM pacloJI0KEHUU MPOCTPAHCTBEHHBIX QUTYD.

Tema 4.3 MHOrorpaHHMKM M KpyrJjble Teja

Bepmmnbl, peOpa, rpanu MHororpaHHuka. Passeprka. Muororpanusie yribl. Boimykibie
MHororpanHuku. Teopema Oitnepa. Ilpusma. Ilpsimas u HaknonHas npusMma. [IpaBuwibHas npuzMma.
[Tapannenenunen. Ky6. Ilupamupa. IlpaBunbHas mnupamuga. YcedeHHas nupamuga. Terpasgp.
CummeTpuu B KyOe, B mapajuienenuriesie, B mpusMe u nupamuzae. CedeHus Kyoa, Mpru3Mbl U THPaAMUJIBIL.

[IpencraBnenne o MpPaBWIBHBIX MHOTOTPAaHHUKAaX (TeTpadiape, KyOe, OKTadape, MoACKa’aApe u
HKOCadIpe).

Hunuuap u koHyc. YcedeHHbI kKoHyCc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTH, 00pa3yroIas,
pa3zBepTka. OceBble CEUYEeHHS W CeueHus, mapaiienbHble ocHoBanuio. lllap u cdepa, ux ceueHwus.
KacarenbHas mimockocTs k cdepe.

O6bem u ero mmepeHus. HMaterpansHas d¢opmyna ob6bema. Dopmynsl odbema KyOa,
MPSIMOYTOJIBHOTO TMapalljieNienuneaa, Npu3Mbl, HuinHApa. PopMynbl o0beMa NHpPaAMHUABI M KOHYcA.
@DopMmyIibl IJIOUIAAN TOBEPXHOCTEN IMIIMHpPA U KOHyca. DopmyIisl o0bema mapa v mionanu chepsl.

[Togo6ue Ten. OTHOMIEHHUS TJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TTOT0OHBIX TEI.

Buabl yueOHo# nesiTeJIbHOCTH

Onucanue ¥ XapakTepUCTUKA Pa3IMYHBIX BHIOB MHOTOTPAaHHUKOB, IEPEUNCIICHUE UX DJIEMEHTOB U
cBoiictB. M300pakeHne MHOTOIPaHHUKOB M BBINOJIHEHHE MOCTPOCHUS HA HU300PAKEHUSX U MOJEINAX
MHOTOTPaHHUKOB. BbluriciieHue JTUHEMHBIX AJIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTypaIusx,
apryMEHTUpPOBAaHHE CBOUX CYXIEHUIH. XapakTepuCTUKa U U300pakeHHE CEUCHUS, pa38epmKu
MHO202paHHUKO8, BBIUMCICHHE Iulomianeid mnoBepxHocteil. [locTpoeHue mpocrteiimux cedyeHuid KyoOa,
npu3Msl, upamusl. [Ipumenenne GakToB U cBeIeHU U3 TIAHUMETPHH.

O3HakOMJICHHE C BUAAMH CUMMETPHI B IPOCTPaHCTBE, (POPMYyIHpOBaHHUE ONPEAEICHHUI 1 CBOWCTB.
XapakTepucTUKa CHMMETPUU TeJl BPAIlleHUs © MHOTOTpaHHUKOB. [IprMeHeHne cBONCTB CUMMETPHH TIPH
pemiennn 3anad. lcmonb3oBaHWe NPUOOPETEHHBIX 3HAHUN I HWCCIENOBAaHUS U MOJCIUPOBAHUS
HECJIOXKHBIX 3a71a4. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB M BBIIIOJIHEHHWE PUCYHKOB MO YCJIOBUSM
3a/ad.

O3HakOMJIEHHE C BHUJAMHU TeJ BpalleHus, (QOpMYIHpPOBAHUE HUX ONpEACNCHUN U CBOMWCTB.
dopMyTUpOBaHHE TEOPEM O CEYCHHH IIapa IUIOCKOCTbIO W IIJIOCKOCTH, KacaTelnbHOM K cdepe.
XapakTepucTUKa U U300pakeHHe Tel BpallleHHs], UX pa3BEePTKH, cedeHus. Pemenue 3a1a4y Ha MOCTPOCHHE
CEYEHMI, BBIYMCIICHUE JIJIUH, PACCTOSIHUM, YIII0OB, iomaaei. [IpoBenenne qokazaTenbHbIX PACCyKICHUI
Npu peuleHnu 3anad. [IpuMeHeHHe CBOWCTB CHMMETPUMU TpPH pEHIEHUH 3aJad Ha Tejla BpalleHus,
KoMOHMHanuio Ten. M300paskeHrne OCHOBHBIX KPYTJIBIX T€J U BHITIOJHEHHE PUCYHKA MO YCIOBHUIO 3a/Ia4H.

O3HakOMJIEHHE C MOHSATUSMH IUIOIMAIN U 00beMa, akchOMaMH U CBolicTBaMu. Perienue 3amad Ha
BBIYHCIICHUE TUIOMIAJCH TIOCKUX (UTYp C NMPUMEHEHHEM COOTBETCTBYIOMIMX (opMmyn U (GakToOB W3
IaHuMeTpuu. M3ydeHne TeopeM O BBHIYMCIEHWH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a7ad Ha
npuMeHeHne (opMyn BBIYHCIEHUS 00beMoB. l3ydenue ¢opMyn s BBIYHUCICHHS IIIOUIaAeH
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HOBerHOCTefI MHOI'OTpaHHUKOB W TCJI BpPaAlICHUA. O3HaKoOMIICHUE C METOJOM BBIYUCICHUA ILIOIIAIN
MMOBCPXHOCTHU c@epm. Pemienne 3aaa4 Ha BBIYHUCIICHUC HHOHlaHeﬁ MOBCPXHOCTHU IMPOCTPAHCTBCHHBIX TCJI.

Pa3nen 5 KOMBUHATOPUKA, CTATUCTHUKA Y TEOPUSA BEPOSATHOCTEM

Tema 5.1 JD1eMeHTbI KOMOMHATOPUKH

OcHOBHBIE TIOHSATHS KOMOMHATOPUKM. 3a7aud Ha TOJCYET YMCIa Pa3MEIICHHUM, MEePecTaHOBOK,
coueranuii. Pemenue 3anay Ha nepedbop BapuantoB. Gopmyna 6unoma HerotoHa.

CaoiicTBa OmHOMHHANBHBIX K03 duimentoB. Tpeyronsuuk [lackans.

Buabl yueOHoii 1eATeIbHOCTH

N3yyenue npaBuia KOMOMHATOPUKHU U IPUMEHEHHE IIPU PEILIEHUH KOMOMHATOPHBIX 33/1ad.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM I1epedopa U MO NPaBUILy YMHOXKEHHUSL.

O3HaKOMJIEHHE C OHATUAMU KOMOMHATOPUKU: pa3MEIICHUSIMU, COUYETAaHUSIMH, IEpECTaHOBKAaMHU U
dbopmynamu s UX BbrunciaeHus. OObsicHeHue U npuMeHeHue (GopMyJl JUIsl BBIYUCICHUS pa3MElIeHUH,
[IEPECTaHOBOK W COYeTaHUN mpu pemieHud 3anad. O3HakomsieHne ¢ OuHomMoM HpeloroHa w
TpeyroipHukoM [lackans. PemieHue mnpakTuyeckux 3aJady C HUCIHOJIb30BAaHUEM IMOHATHM W TpaBUIl
KOMOWHATOPHKH.

Tema 5.2 J1eMeHTbI TeOPUU BEPOSITHOCTEH M MATEMATHYECKON CTATUCTHKH

CoObITHE, BEpPOSATHOCTH COOBITHS, CIIOKEHHE | YMHOXeHHWE BeposTHocTtei. I[lonsTtue o
HE3aBUCUMOCTHU COOBITUH. JIMCKpeTHAs CiydaiiHasi BETMYNHA, 3aKOH €€ pacTpe/IeiIeCHusI.

UucnoBble XapaKTEpUCTUKU JUCKPETHOW cCiydailHOW BenmuuuHbl. [loHSATHE O 3akoHE OOJBIINX
qrces.

[IpencraBnenune qaHHBIX (TaOIUIBI, AMArpaMMBbI, TpaduKK), TeHEpaJIbHAsT COBOKYITHOCTh, BEIOOPKA,
cpenHee apupmeTnieckoe, meanana. [lonarue o 3aauax MaTeMaTHYeCKOM CTaTUCTHKY.

Buabl yueOHo# qesiTeJIbHOCTH

N3ydyeHne KJIacCHUYECKOro OMpeJeNIeHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMe
BEPOIATHOCTEH. PaccMoTpeHue NmpuMepoB BBIUMCIICHHS BEPOSATHOCTEH. PereHue 3a/ay Ha BBIUYMCICHHUE
BEPOSITHOCTEH coObITHIl. O3HAKOMIIEHHUE C MPEACTABICHUEM YHCIOBBIX JAHHBIX U UX XapaKTePUCTHKAMHU.

Pemenne npaktuyeckux 3a1a4 Ha 00pabOTKY YUCIOBBIX JAHHBIX, BEIYMCICHHUE UX XapaKTEPUCTHK.

3 YCJIOBUSI PEAJIM3AIIMM YYEBHOM TUCIUTIIMHBI

3.1 MarepuajibHO-TEXHHYECKOe o0ecreueHue

Jlnst peanu3aiiui IporpaMMbl yU9eOHOH JUCHIUIUIMHBI TIPEIYCMOTPEHBI CIIECIYIONINE CICIUATbHbIC
MTOMENICHHS Y OCHAIIICHHE:

Tun v HauMeHoBaHHue

Ocnamenne CIIeHHMAJBbHOI0 IMOMEIICHUA
CIICHIMAJIBbHOT0 ITOMCIIICHUA

KaOMHET MaTeMaTHYECKHUX JUCHUIIIINH Myn]':»TPIMCI[HfIHLIG cpeacrna XpaHCHUA, nepeaayu u
MMPEACTaBJICHU A PIH(I)OpMEII.IPIPI. y‘le6HO'MeTO,I[I/I‘ICCKa$I
JOKYMCHTAIlUA, AMAAKTUUICCKUC CPCACTBA.

3.2 YueOHO-MeTOANYeCcKOe 1 HH(POPMALIMOHHOE o0ecnedeHHne peaJn3alui NPorpaMMbl

OcHOBHBIC HICTOYHHMKH:

1. AnrpomnoBa, H. B. AnreOpa u Hayasia MareMaTHyecKkoro aHaimuza. KOHCHEKT eKuui
[DnexTpoHHBIH pecypc]: yueOHoe mocodue / H. B. AHTpOl'IOBa; MI'TY. - Maruutoropck: MI'TVY, 2017. -
66c¢.: TabI., rpag. Pexum JI0CTyTIA:
https://magtu. mformsvstema ru/uploader/fileUpload?name= S4 pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooObeKT.

2. bammaxkos, M. 1. Marematuka [DnekTpoHHbIH pecypce] : yueOnuk / bammakos M. — Mocksa

KnoPyc, 2019. — 394 c. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum pocryna:
https://book.ru/book/929528
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JlonoJHUTe/IbHbIEe HCTOYHUKH:

1. HImuar, P. A. AnreOpa. 3agauHUK-TIPAKTUKYM [DJIEKTpOHHBIA pecypc]: YdueOHoe mocobue /
P. A. Imuar. — Cankr-Ilerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum nocrymna:
https://new.znanium.com/read?id=302340 — 3ar. ¢ 3kpaHa.

2. A63aiioBa, H. M. Maremaruka: anrebpa U Hadajia aHaJIM3a, TeOMETpUs [ DIEKTPOHHBINA pecypc] :
npaktukyMm [mis CIIO] / H. M. A63anoBa, 0. H. CamumkoBa, 10.®. CuBunbkaeBa ; MITY. -
Maruaurtoropck : MITY, 2017. - 1 osnexrpon. onrt. mguck (CD-ROM). — Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true . — MakpooOBEKT.

3. Sumenes, JI. T. Maremaruka B nmpuMepax u 3anadax Juist noarotoBku k EI'D u nocrymienuio B
BY3 [Onekrponnsiii pecype]: y4a. noc. / JLT. flumenes, 2-e uza., non. — MockBa: By30oBckuii y4eOHUK,
HUIL UHO®PA-M, 2016. — 336 c. — Pexxum gocrtyma: https://new.znanium.com/read?id=32448 — 3arun. ¢
JKpaHa.

ITporpammuoe obecnieyenue 1 UHTepHeT-pecypcebl:

HaumenoBanue 11O Ne JloroBopa Cpok neiicTBusI JIMIEH3UH
MS  Windows 7 (moamwmcka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 or 17.09.2017 0eccpodHo
Kaspersky Endpoint Security mmst | [1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTtaHIapTHBIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
J-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJTHO PACIIPOCTPAHSIEMOE 0eCCpOYHO

HNHuTepHeT-pecypcnbl

1. ®enepanbHbIi 1IeHTp WHOOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — PIIMOP [DnexTpoHHBII
pecypce]. — Pexxum noctyna: www.fcior.edu.ru, cBo0oaHbIN. — 3ari. ¢ 9kpaHa. S3. pyc.

2. Enunas xoymekmus nu@poBBIX 00pa30BaTENbHBIX PECYpPCOB [DIEKTPOHHBIN pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru, cBo6oaubIi. — 3ari. ¢ 3kpaHa. S3. pyc.

3. HTYUT — HallMOHAJIBHBINA OTKPBITHIA YHUBEPCUTET. [ DIEKTPOHHBINA pecypc]. — Pexxum mocryna:
www.intuit.ru/studies/courses, cBOOOIHBIN. — 3ariL. ¢ 3Kpana. 3. pyc.

4. MEGABOOK: ynuBepcanbHas sHmkioneans Kupumia u Medoaust. [DnekTpoHHBIN pecype]. —
Pexxum nmoctyma: https://megabook.ru/, cBo6omubIi. — 3ari. ¢ skpaHa. 3. pyc.

5. ®denepanbHbI 00pazoBaredbHbIN mopTan «HPOpMaIOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU
B 00pa3zoBaHum». [DneKTpoHHBIA pecypc]|. — Pexxum moctyma: http://window.edu.ru/resource/832/7832,
cBOOOAHBIN. — 3ari. ¢ 3kpana. f3. pyc.

6. Ilopran nudpoBoro obpazoBaHus. [DIeKTpoHHBIM pecypc]. — Pexum nocryma: www.digital-
edu.ru, cBoOoHBIN. — 3ari. ¢ skpaHa. 3. pyc.

7. EnuHoe okHO noctymna K obpa3oBaTesbHbIM pecypcaM Poccuiickoit denepainuu [DaeKTpOHHBIN
pecypc]. — Pexxum nocryma: http://window.edu.ru/, cBoboausliii. — 3ari. ¢ skpana. S3. pyc.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEFHOM JUCIATIIMHBI
KoHTposib ¥ OLIEHKa pPe3yJIbTaTOB OCBOEHUS IHUCLHUILIMHBI OCYLIECTBIISETCS IPENOJaBaTelieM B

MpOIIeCCe TEKYIIETO KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTallUH.

4.1 Texymmii KOHTPOJIb

No KoHTtposmmpyemeie pasnensl Kontpomupyemsbie HanmenoBanue
B (TeMbl) yueOHOW AMCIUTLINHBI pe3yJbTaThl OLICHOYHOI'O CPEACTBA
1 Brenenne Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIPI, ITP2,
asmena 1 Auredpa 11P3, IIP4,11P5, IIPS, Tecm
1IP10, I1P12
3 Tema 1.1. Pa3Burue noHsTus o JIP4, JIP9, MP1 MP3, | lIpakxmuueckas paboma
qucIe MPY,IIP1, ITP2, IIP3, | (npakmuueckoe 3a0anue)
ITP4, IIPS8 Tecm
4 Tena 1.2 ® JIP4, MP1, MP3, MP4, | [Ipaxmuueckas paboma
ema 1.2 Qynkunm u rpaguku MPY, IIP1, ITP2, IIP5, | (npaxmuyeckoe 3a0arue)
1IPS8, IIP10, IIP12 Tecm
> Tema 1.3 Kopuu, cTenenu u P9, MP1, MP3, MP9, | Ilparmuueckas paGoma
' PHH, 1IP2, ITP3, ITP4, IIP8, | (npaxmuueckoe 3a0anue)
norapudMsr 11P10 Huxmanm
Konmponvnas paboma
6 JIPY9, MP1, MP3, MP9, | Konmponvhas paboma
a3aesa 2 OCHOBBI TPUTOHOMETPUH 11P3, I1P4, I1PS, IIP10
7 Tema 2.1 OCHOBHEIE TOHATHS JIP9, MP1, MP3, MP9, | IIpaxmuueckas paboma
TpuroHomerpuu. [IpeobpazoBanus 11P3, ITP4, I11P8, ITP10 | (npaxmuueckoe sadanue)
TPUTOHOMETPUYECKUX BBIPAKEHHIA Tecm
8 Tema 2.2 TpuroHoMeTpuyecKue JIP9, MP1, MP3,MP9, | [Ipakmuueckas paboma
YpPaBHEHMS U HEPABEHCTBA 11P3, ITP4, 11P10 (npaxmuueckoe 3a0anue)
9 JIPY, JIP13, MP1, MP3,
P 3 H ’ ’ ’ ’
asien 2 Hataia MP5, MPY, IIP1, ITP2, | Tecm
MaAaTEeMAaTHYIECCKOIo aHa/in3a I1PS, HP8, HP10,
IIP11, 1IP12
10 JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
Tewma 3.1 [IpousBoanas pyHKUUH ) ’ ’ ’ P p
P by MP5, MP9, IIP1, IIP2, | (npaxmuueckoe 3adarnue)
11 € TPHMEHCHHC 11Ps, ITP8, ITP10, Koumponvuas paboma
IIP11, 1IP12
11 Tema 3.2. UnTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma
pUMEHEHHE MP5, MPY, ITP5, IIP8, | (npaxmuueckoe 3a0anue)
11P10 Koumponvnas paboma
12 JP9, JIP13, MP1, MP3,
Pa3nen 4 I'eomerpust MP4, MP9, IIP2, IIP3, | Tecm
IIP6, IIPS, IIP10
13 Tema 4.1 KoopiuHATBI B BEKTOPBI P9, MP1, MP3, MP9, | Ilpaxmuueckas paboma
' pA p 11P6, I1PS, 11P10 (npakmuueckoe 3adanue)
14 JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma
Tema 4.2 [Ipsimble U TIIOCKOCTH B MP9, [1P2, I1P3. I1P6,
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MPOCTPAHCTBE IIPY, ITP10 (npaxmuueckoe 3adanue)
Konumponvnasa paboma
15 | Tema 4.3 MHOTrOrpaHHUKH U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
KpYTJbIE Tena MP4, MPY, IIP1, IIP 3, | (npaxmuueckoe 3adanue)
11P6, 1TP8, I1P10 Konumponvnasa paboma
Pa3znen 5 Kom0unaTopuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHsi MP9, ITP1, ITP7, 1P,
. 1IPI13
BEPOATHOCTEl
Tema 5.1 DiiemeHTSI JIP4,JIP9, MPI, MP3, Ipaxmuueckas paboma
KOMOHHATOPHKH MPY, ITP1, ITP7, IIP8 | (npaxmuueckoe 3adanue)
Tema 5.2 DneMeHTHI TeOpUHU JIP4, JIP9, MP1, MP3, | [Ipakmuueckas paboma
BEPOSTHOCTEN U MATEMATUYECKOU MP9, IIPI, ITP7,1TP8, (npaxkmuueckoe 3a0anue)
CTaTUCTHKH P13

4.2 IlpomMe:xxyTOUHASI ATTECTALMS

HpOMe)KYTO‘—IHaﬂ aTTecranuAa 06yqafom1/1xcs[ OCYHECTBIACTCA IIO0 3aBCPHICHHU HU3YUYCHHA
JUCLMIUIMHBI U TO3BOJISIET ONPEAETUTh KaUeCTBO U YPOBEHb €€ OCBOCHHUSI.

dopMa MPOMEKYTOYHOM aTTECTAllMd MO JUCHHMIUIMHE «Marematukay - auddepeHIInpoBaHHBII

3a4eT B 1 ceMecTpe U 3K3aMeH BO 2 CEMECTpE.

No Konmponwsnwie sonpocwt oughgpepenyuposanmnozo Tema
3auema/OudaKmuuecKkue eOuHUYbl

1 | ®ysknusa. CoiicTBa GyHKIHMH: 00IacTh onpeaeeHus, Hyiau pynkiuu, | Tema 1.2 OyHKIIMU 1
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA, YETHOCTh-HEYETHOCTh, MOHOTOHHOCTb, | TPaHKH
IKCTPEMYMBI, 00JIaCTh 3HAYCHUH.

2 | OnpeneneHus CTENEHH YUCIIA C pa3IMYHBIMU Toka3aTensaMu. CBolcTBa
CTCIICHEM. Tema 1.3 KopHun,

CTETEeHH U Jorapudmbl
3 | Onpenenenue norapudma ynciaa. OcHOBHOE JorapuGmMuyecKoe

TOXJ1eCcTBO. TeopeMsl o Jorapudmax. @opmya nepexojaa OT OJHOTO
OCHOBaHHUS K Pyromy.

4 | OnpeneneHus TPUTOHOMETPUUECKUX (PYHKIIHIA.
Tema 2.1 OcHOBHEIE

5 OCHOBHBIC TPUT'OHOMCETPUYICCKUEC TOXKACCTBA.

TIOHSATUS
6 | ®opmybI CIIOKEHUSL. TPUTOHOMCTPHH.
[IpeobpazoBanms
7 | ®opMyibl IpUBEACHUS.
TPUTOHOMETPUUYECKHX
8 | ®opmyisl mpeoOpa3oBaHUs CyMMbI M Pa3HOCTH TPUTOHOMETPUUYECKUX BBIpAKECHUI
(GyHKUMH B IpOU3BEICHHE.
9 | OmpeneneHust 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUI. Tema 2.2
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10 | ®opmybl KOpHEH TPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUH. Tpuronomerpudeckue
ypaBHEHUS U
HEPaBEHCTBA
Ne Tunossble 3a1aHNus VI IK3aMeHa Tema
Oos3aTeIbHAsA YaCTh
1 PemnTe nmokazarenbHOE ypaBHEHUE: Tema 1.3 Kopuu, crenenu u
norapudmbl
49x+1 =7 p q)
2 Pemure norapupmMuueckoe HepaBEHCTBO: Tema 1.3 Kopuu, crenenu u
Jorapu@msl
(2x—=7) > —1.
3 Ynpocrure: Tema 2.1 OCHOBHBIE TOHATHUS
TPUTOHOMETPHH.
cos cos 2a +tg asinsin2a.
tig [IpeobpazoBanms
TPUTOHOMETPUIECKUX
BBIPAKECHUI
4 PemnTe TpuroHoMeTpruiecKkoe ypaBHEHHE: Tema 2.2 TpUroHoMeTpHUYECKUE
73 YpaBHEHUs U HEPABEHCTBA
) 2
sinsin2x = —
2
5 HaiiTu 3HaueHne npou3BOAHON B TOUKE Xo: Tema 3.1 [IpousBoanas
GYHKIIUY U ee TPUMEHEHUE
3x-1 ' 0 '
6 HaiiuTe HanMeHblee 3HaYeHne PyHKIUH y = x° — x2 — Tewma 3.1 [IpousBoaHas
8x + 4 ma orpeske [1;7]. GYHKIIUY U ee TPUMEHEHUE
7 Haiigute mpoMexxyTku Bo3pacTtanusi GyHKINH: Tewma 3.1 [IpousBogHas
1 (GYHKIIUY U ee TPUMEHEHNE
— 4
==-x"—2x
Y73
8 Beruncnure HeonpeaeeHHbI HHTErpall: Tewma 3.2 UHrerpan u ero
MIPUMEHEHHUE.
1
j <§coscosx + 2x —/x |dx
9 K miockoctu npoBeneHa HakIOHHasE MA U neprieH UKy isip Tema 4.2 [IpsiMble ¥ MIIOCKOCTH

MO, paBHbIii 15 cM. Yromn Mexay HaKJIOHHOW U IJIOCKOCTBIO

B IIPOCTPAaHCTBC
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cocrapysier 30°. HaiiiuTe AIMHBI HAKIIOHHOM 1 €€ TIPOEKIIHH.
10 Haiitu ckansipHO€e Ipou3BeIeHUE BEKTOPOB: Tema 4.1 Koopaunats! 1
BEKTODBI.
a=(23-4) b=(1-21).
JlonoHUTeIbLHAS YACTh
1 =3 (1) Tema 1.3 KopHu, crenenu u
PemmTe nmokazarenbHOE HEPABEHCTBO: | = 2 < (=
2 8 sorapudmMsl
2 PelnnTe TPHrOHOMETPHYECKOE YpaBHEHHE: 3Sin’x — 7 Tewma 2.2 TpuroHomerpuueckue
sin sinx cos cos x + 2cos?x = 0. YpaBHEHUS U HEPABEHCTBA
3 Beruncnure miomanb KpUBOJIMHEWHON Tpaeuu: Tema 3.2 Unrerpan u ero
IIPUMEHEHUE.
y=x3 y=0; x=3
4 B ocHoBaHMM NpsIMOI TPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOTrOrpaHHUKH U
croponamu 39 cm, 17 cm 1 28 cM. BeicoTa mpu3Mbl COCTABIISET KpyTIJble Tena
20 cM. Haiinute nogHy0 MOBEPXHOCTh U 00BEM MPU3MBI.

5 Haiitu mpou3BoIHYI0 CIOKHOM (hyHKIIHHU: Tema 3.1 [IpousBogHas

GYHKIIUY U ee TPUMEHEHNE
. . X
y = \/ln In sin sin 7

Kpurepun oueHku oughghepenyuposannozo 3auema u yk3amena

- «OTIUYHO» - TEOPETUUYECKOE COJEP)KaHHE Kypca OCBOEHO IMOJIHOCTHbIO, 0e3 MpoOesnos,
yMeHUsl chOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3aaHUs BBITIOJHEHBI, KAYECTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopouio» - TEOpPEeTUYEeCKoe COJAEpKaHHE Kypca OCBOEHO IOJHOCTBIO, 0e3 MpoOesos,
HEKOTOpble yMEHUsS CGHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEILyCMOTPEHHBIE MPOrpaMMOl yueOHbIE
3a/laHus BBITIOJTHEHBI, HEKOTOPBIC BHU/IbI 33JaHU BHITIOJTHEHBI C OIMIMOKAMH.

- «Y IOBJIETBOPUTEIIBHO» - TEOPETUYECKOE COJEP)KAHME Kypca OCBOEHO YacCTUYHO, HO
mpoOesibl HE HOCAT CYLIECTBEHHOI'O XapakTepa, HEOOXOIUMble YMEHHsS padOThl C OCBOECHHBIM
MaTepuaJoM B OCHOBHOM C(HOPMHUPOBaHbI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpamMmon 00ydeHus
y4eOHBIX 3aJaHUI BBITIOTHEHO, HEKOTOPHIE U3 BBIMOJIHEHHBIX 33JaHUI cofepKaT OMIHOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETUUYECKOE CO/IEPKaHNe Kypca HE OCBOCHO, HEOOXOAUMbIE
yMeHHs He ¢(hOpMUPOBaHbI, BHIIIOJIHEHHBIE YUeOHbIE 3aJaHHs COAepkKaT rPyOble OLTHOKH.

[Tpunoxxenue 1
AKTUBHBIE U MHTEPAKTUBHBIE METO/IbI OBYYEHUSA

1. AKTUBHBIC U HHTCPAKTUBHBIC MCTOABI HMCITIOJIB3YIOTCA IMPHU IMPOBCACHUN TCOPCTUUCCKUX U
MMPaAKTUYCCKUX 3aHSATHH:
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Pasgen/Tema

HpI/IMeHHeMBIe AKTHUBHBIC U
HUHTCPAKTUBHBIC MCTOABI

Kpatkas xapakrepucrtuka

Paznmen 1 AnreGpa

Tema 1.2 OyHkuuu,
HUX CBOMCTBA U
rpaduKu

I'pynmioBeie nuckyccun

Ha nepBoMm sTane kaxnas rpymma U3y4yaer u
XapakTepu3yeT CBOMCTBa

(GYHKIMIA.

3JIEMEHTaPHBIX

Ha Btopom »stame - aHanu3upys CBOWMCTBA
(GyHKIUH, CTPOAT UX rpaduKH.

Ha TPEThEM Jramne MIPOU3BOIAT

npeoOpazoBaHus rpaduKoB.

Tema 1.3 Kopuu,
CTEIICHH,
Jorapu(msl

AHanmm3 KOHKPETHON CUTYalllH

Ha nepBom sTane paccMaTpuBarOTCs CTENIEHU
C paluOHAJIBHBIM TIOKA3aTelieM, HaXOIIT

HEJOCTATKHU IIPU PELICHUN YPABHEHUM.

Ha BTOpOoM »sTame - oOCyXJeHHE U TIOUCK
pemieHust npoOiemMbl, U KaK CIEACTBUE -
BBEJICHHE JIorapudma uunca.

Pa3nen 2 OcHOBEI
TPUTOHOMETPHUHU

AHann3 KOHKPETHOU CUTyaIuu

CUTyalUs-yTpaKHEeHHE Ha
«TpuroHomeTpus B OKpy:KaroleM MUpPe».

TeMy

Pa3nen 3 Havana
MaTeEMaTUYECKOTO
aHaanu3a

['pynnoBeie AuCKyccumn

OO6cyxaenne  TpoOIeMbI
CBOWCTB (pYHKITUH,
NpUBEJCHHE HX K OO0IIeMy allfOPUTMY;
HAXOXJCHUE IUIomaneii Guryp u oObeMoB

UCCIIEIOBAHUS
B MUKpOTPYIIAaX H

TCJI C IOMOIIBIO OIMPCACIICHHOI'O MHTCIpajia

Paznen 4 I'eomerpus

Tema 4.3
MHoOrorpaHHuKu u
KpYyTJIblE TeNa

JlenoBas urpa

Kaxnas rpynna mosiydaer cBOIO 3ajady Ha
BBIUMCIIEHUE  [IOBEPXHOCTH M  0oObema
MHOTIOTpaHHMKa. ['pynma cocTaBisieT IUiaH
pelIeHrsl U pelaer 3ajady. 3areM TIpyImmna
3alUINAeT pelIeHue Yy JOCKH, OTBEYaeT Ha

BOIIPOCHI.
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NEPEYEHb IPAKTUYECKHX 3AHATHIA

[Tpunoxxenue 2

Conep:xanue . KoaunuectBo
HaumeHoBaHHe NPAKTHYECKUX 3aHATHI
TeMbl 4acoB
Pa3nen 1 Aaredpa 34
Tema 1.1 1. Apudmernueckue neicTBUs HaJ PalMOHATIBHBIMUA U 2
KOMILIEKCHBIMU YMCIIAMHU.
PazButue nonarus
0 ymcle 2. ToxzaecTBeHHBIE MPEOOPA3OBAHHS PALIMOHAIHHBIX 2
BBIPAXKCHUI.
3. Pemenne parmoHabHBIX YpaBHEHHH 2
4. PenieHue cucteM palMOHAIBHBIX YpaBHEHUM 2
5. Pemienue pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢pynkiuid. CBOMCTBA TMHEHHOM, 2
KBaJPaTUYHOMN, KyCOUHO-JIMHEWHOU U IPOOHO-TUHEHHOM
OyYHKIUU U N
GbyHKIU.
rpaduxu
7. Tloctpoenue u ureHue rpapukoB GyHKIIHHA 2
Tema 1.3 8. Pemenue uppanroHaIbHBIX YpaBHEHUN 2
Kopau, crenenn, | 9. IIpeoOpa3oBaHMs BEIpaKEHUH, COACPKAIIUX CTCIICHU U 2
Jorapu@msl panuKabl.
10. Pemrenue nmokasarenbHbIX YpaBHEHUN. 2
11. Pemrenue moka3aTeabHBIX HEPAaBEHCTB. 2
12. Pemienue nokasaTenbHbIX YPaBHEHUIN U HEPABEHCTB. 2
13. Haxoxaenue 3HaueHuit torapudma mno mpou3BoIbHOMY 2
ocHOBaHuI0. [lepexo1 0T 0IHOTO OCHOBAHUS K IPYTOMY.
Brruncnenue u cpaBHEHHE JIOTapU(PMOB.
JlorapudmupoBaHe U MOTEHIIMPOBAHUE BHIPAKEHHIA.
14. TIpuGnmKeHHBIC BBIYMCICHUS U PEIICHUE TPUKIIATHBIX 2
3ajau.
15. Pemienue norapumMuuecKux ypaBHEHUH. 2
16. Pemienue norapuMuuecKux HEPaBEHCTB. 2
17. Pemenue norapuMuUUecKuX ypaBHEHUN 1 HEPABEHCTB. 2
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Pasnea 2 OcHOBBI TPUTOHOMETPHH 17
Tema 2.1 18. PagmaHHbIit METOI U3MEPEHUS YTIIOB BPAILICHHS U CBSI3b C 2
rpagycHoi mepoil. Haxoxxaenue 3HaueHun
OcHoOBHbIE .
TPUTOHOMETPHUECKUX (PYHKIIHIA.
TTOHSTHS
19. TlpeoOpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKECHUH. 2
TPUTOHOMETPHH.
OCHOBHBIE TPUTOHOMETPUICCKHUE TOXKICCTBA.
[IpeobOpazoBanus =
20. IIpeoOpa3oBaHus TPUTOHOMETPUIECKUX BBHIPAKCHUH. 3
IPUTOHOMETPHYECKIX DopMyITbl CIOKEHUs, YABOCHUS. DOPMYITBI TPUBEICHUS.
BBIPA)KCHUIA 21. TIpeoOpa3oBaHUsl TPUTOHOMETPUIECKUX BBIPAKCHUH. 2
[Ipeobpa3zoBanue cyMMbl TPUTOHOMETPUYECKUX (PyHKLIMN
MIPOU3BEICHHE, TIPeOOpPa30BAHUE MPOU3BEIACHHUS
TPUTOHOMETPHUECKUX (PYHKIIHHA B CYMMY.
22. Iloctpoenue rpagmKkoB TPUTOHOMETPHIECKUX (PYHKITHH C 2
WCIIOJI30BAHUEM T€OMETPHUICSCKUX MPeoOpa3oBaHMA.
Tema 2.2 23. Tlpocreiiue TPUTOHOMETPUICCKHE YPABHCHHSI U 2
HEPaBCHCTBA.
Tpuronomerpuyec
KH€ ypaBHEHHA U | 24. TpuroHoMeTpuvecKkrue YpaBHEHUSI K METOIbl X PEIICHUSI. 2
HEpaBEHCTBA
25. TpuroHomMeTprIeCcKre YpaBHCHHS. 2
Pa3nea 3 Hauana mateMaTnyeckoro aHajau3a 30
Tema 3.1 26. UncnoBas mocCieq0BaTENLHOCTL, CIIOCOOBI €€ 3aJaHus, 2
BBIUMCIICHUSI  YJIEHOB  MocieaoBarenbHocTu.  llpenen
[IpousBoagHas "
nocneaoBareabHocTU. Haxoxxienue npenenoB QyHKIIHA.
GbyHKIMH U ee
MIPUMEHEHHE. 27. HaxoxxJieHHE TPOU3BOIHBIX 110 ONPEICIICHHIO. 2
28. IlpaBuna wu dopmynsl  auddepeHIUpoBaHus, TadIHIa 2
MIPOU3BOJIHBIX 3JIEMEHTAPHBIX (DYHKIUI.
29. BeruucieHnue mpou3BOIHBIX CIOKHBIX (DYHKINH. 2
30. IIpon3BoaHasi: MEXaHUYECKUH U TEOMETPUUYECKUN CMBICI 2
MIPOU3BOIHON. YpaBHEHHE KacaTeIbHOM.
31. OO6mras cxema uccieqoBaHus PyHKIIHUH. 2
32. UccnenoBanne (QYHKIMA C MOMOUIBIO MPOU3BOJHON U 2
MOCTPOCHHE TPAPUKOB.
33. Haxoxxnenne HauOONBIIEr0 M HAWMEHBIIETO 3HAUCHUS W 2

OKCTPEMAJIbHBIX 3HA4YCHMI (I)yHKI_II/II/I HpI/IKHaI[HBIG 3aJa4n
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Ha 3KCTPEMYM.

Tema 3.2 34. UnTerpan u nepBooOpa3Hasi. Haxoxnenue 2
HEOIPENICICHHBIX ~HMHTErpajloB IpH IOMOIIM CBOWCTB
HuTer U er
cerpai i ero HUHTETPAaJIOB.
MIPUMCHCHHE.
35. HTErprpOBaHNEe METOOM 3aMEHBI IEPEMEHHOM. 2
36. UnTerpupoBanne pa3aIndHbIMUA METOIAMH. 2
37. Teopema HrroTona-Jleitbauna. Brruucnenue 2
OTIpeIeIIEHHBIX HHTETPAJIOB.
38. BerunciieHne onpeeseHHbIX HHTETPAJIOB METOIOM 3aMEHbI 2
IIEPEMEHHOM.
39. Beruucnenue miomaaeid Guryp u 00beMOB Tell. 2
40. dusnyeckue MPUIOKESHHUS HHTETPAJIOB. 2
Pa3nea 4 I'eomeTpusi 32
Tema 4.1 41. Bexrtopsl. [leictBus ¢ Bekrtopamu. [lekapToBa cucTtema 2
KOOpJMHAT B MpOCTpaHCTBe. PaccTosiHie MeX oy TOUKaMHu.
Koopaunate! u
BEKTOPHI. 42. JlexapToBa cUCTEMa KOOPJIMHAT Ha TJIOCKOCTH. Y PaBHECHHS 2
NpAMOM, OKpYXHOCTH. PemnieHue 3aiad Ha pacroyioKeHUe
MPSIMBIX Ha MJIOCKOCTH.
Tema 4.2 43. Pemrenue 3a1a4 Ha MapaJIeIbHOCTh MPSIMON U TIJIOCKOCTH. 2
[IpsiMble u mockocTH| 44, Pemienne 3ajia4  Ha MEPHCHIUKYJSIPHOCTh TPSIMOH U 2
B IIPOCTPAHCTBE. TTOCKOCTH.
45. Pemmienne 3amady  Ha NPUMEHEHHE TeEOpeM O TpEX 2
MEePIEeHIUKYISIpaXx.
46. Pemrenue 3a1a4 Ha MapaJieIbHOCTh MNIOCKOCTEH. 2
47. Penienue 3a/1a4 Ha IBYTPAHHBIC YTIIbI. 2
Tema 4.3 48. Pemienue 3a/1a4 Ha napajuiefenumnen u Kyo 2
Muororpanauku | 49. Pemenue 3a/1a4 Ha PU3MYy. 2
u kpyriasie Tena. | 50. Pemenue 3agau Ha nupamuy. 2
51. Pemienue 3aa4 Ha BBIYHCIEHUE O0BEMOB M MOBEPXHOCTEH 2
MHOTOTPaHHUKOB.
52. Pemienue 3aa4 Ha IIIAHP. 2
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53. PemieHue 3aa4 Ha KOHYC. 2
54. Pemienue 3aa4 Ha map u chepy. 2
55. Pemenue 3a1ay Ha KOMOMHAIIMY TE€OMETPUUYECKHX TEJI. 2
56. Pemrenue 3aa4 Ha KOMOWHAIIUY T€OMETPUICCKUX TEII. 2
Pa3nes 5. KomOnHaTopuka, CTaTHCTHKA U TEOPUS 4
BEPOATHOCTEM
Tema 5.1 57. Penienne koMOMHATOPHBIX 3a7a4. Pa3menienus, coueranus 2
Y TIEpPECTaHOBKH.
DNeMEeHTHI
KOMOWHATOPUKH
Tema 5.2 58. Kimaccuyeckoe orpesiesieHie BepOSTHOCTH, CBOMCTBA 2
BEPOSITHOCTEH, TEOpPEMA O CYMME BEPOATHOCTEM.
DJIEMEHTHI TEOPUH B N
bIUHCIICHUE BEPOSITHOCTEI.
BEPOSITHOCTEN U
MaTeMaTHYECKOU
CTaTUCTUKU
Hroro 117
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OBPA3OBATEJIbHBIA MAPIIIPYT

[Tpunoxxenue 3

Kontposnmpyemsbie
KoHntponbHas paszensl (TEiMBI) Kontpomupyemsbl Omenounbre cpeacTsa
TOYKa yueOHOI € pe3yiabTaThbl
JUCIUTUTUHBI
Nel Paznea 1. JIP4, JIPY9, MP1 KonTtpoibHasn 1. Teoperuueckue
Auredpa MP3, MP4, MP9, padora BOIPOCEHI
IIP1, 11P2, I1P3, 2. TumnoBsle 3amanns
ITP4, ITP5, IIPS,
IIP10, I1P12
Ne2 Pazgea 2. JIP9, MP1, MP3, KonTpoabHas Tumosbeie 3amanus
OcHOBBI MP9, I1P3, ITP4, pa6ora «OCHOBBI
Tpuronomerpun | 1IP8, IIP10 TPUTOHOMETPHMY
Ne3 Pa3znea 3. JIP9, JIP13, MPI, KonTpoasHas Tumosbeie 3amanus
Hauaua MP3, MP5, MP9, paéora no Teme
matemarnueckor | [IPI, IIP2, IIPS, «IIpon3Boanas
0 aHaIu3a 11p8, IIP10, 11P11, QyHKIHH U ee
P12 NpUMeHeHue»
KonTpoasHas Tunosie 3a1aHUs
padora nmo reme
«HHTerpas u ero
NpUMMeHeHHUe»
Ned4 Pasnean 4. JIPY, JIP13, MPI, Kontpoasnas (1. 3agauu c
I'eomerpus MP3, MP4, MP9, | pa6ora «IlpsimMbIe HIOCTPOEHUEM
11P2, ITP3, ITP6, U IJIOCKOCTH B yeprexa
11P8, 11P10 npocrpancTBe» [2. Pacuernsle 3amaun
KonTpoasHnas
padora no reme
«MHOrorpaHHUKH
U KpYyIJible TeJaay
Nes Pa3znea 5. JIP4,J]IP9, MP1, KoutpoabHas Tect
Komounaropuka, | MP3, MP9, I1P], padora
CTATHUCTHKA U 11P7, ITPS, I1P13
Teopus
BEPOATHOCTEM
Ne6 Jomnyck k IHoptdoano 1. ITpakTryeckue
JK3aMeHy/ paboThI
3a4ueTy 2. Tectol
3. KoHTposibHbIE
paboThI
IpomexyTou | JuddepenumpoBanu YcrHblii 3a4er Teopernueckue
Hasl bl 3a4eT BOIIPOCHI 110
arrecramnus COJIEP’KaHUIO Kypca
IIpomexyTou DK3aMeH JK3aMeHAMOHHBI | TUIIOBbIE 3a/1aHUA
Hasl e
aTTecTanus omJIeThl
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JIMCT PETUCTPAIIMUA UBMEHEHUHA U TONMOJIHEHUMA

No Pa3zen padouei KpaTtkoe conepxaHue W3MEHEHHUs/ TOTIOTHEHWS Hara, l [Toanuce
/1 NpOrpaMMbl o POTOKOJIA|{NpeaceaaTe)is
acenanus 1K [1IK

Pabouas nporpamma yudeOHOM qUCUMIUIHHBI «MaTtemaTuka

aKTyaJIH3UpPOBaHA.
B paGouyio MporpaMMy BHECEHBI CIEYHOLLHE H3MEHEHHSL:
3 YCJIOBUA B CBsA3M ¢ 3aKIH0YEHUEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 r.
PEAJIU3ALIMH INEKTPOHHBIMHK OUOIHOTEUHBIMH cHcTeMaMu Db [TpoTokon Ne
| YHEBHOH AxaziemMust K-27-20 ot 20.02.2020 r. WIT Bypuesa A.H.10 |

JANCLMTUIMHD 31.03.2023 r., Cucrema 3JIeKTPOHHOTO 00y4EHHUSA

«Akagemus» K-39-21 ot 12.07.2021 r. OO0 «Axkanemus-
meaua» no 31.08.2024 r., O5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KHoPyc meaua» ¢ 01.09.2021 no

| 31.08.2022 r.,95C FOPAMT K-42-21 ot 12.07.2021 r. 00O
«DnekTpoHHoe m3natenseTBo FOPAUTY ¢ 01.09.2021 no
31.08.2022 r., ObC ZNANIUM.com K-44-21 ot 12.07.2021 |
r. OO0 3unauunym ¢ 01.09.2021 no 31.08.2022 r.,
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