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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

HnannpyeMble pe3yJbTaThbl 0OCBOCHUA NUCHUIIJINHBI

: 15 e
Pa3zjen/ TeMa AMCUHILUIMHDI o qE g S | ¥
Y =S -~ § E [Lnanupyembie pe3yJibTaThl
= 5 = E E = OCBOEHUS JUCHHILTHHbBI
e w| = =
== % 2,
S = =
Beenenue 2 2
JIP4, JIP9, MP1 MP3, MP4,
Pasnean 1 Anredpa 104 | 36 34 34 | MP9,IIP1, I1IP2, IIP3, IIP4,
IIP5, TIPS, [IP10, I[IP12
Tema 1.1. PazBurue noHATHS O YUCIIE 30 10 10 10 Jg;i %92%1;]3%4%5%
JIP4, MP1, MP3, MP4,
Tema 1.2 Oynknuu u rpaduku 22 10 8 4 MP9, [IP1, IIP2, [IP35,
IIPS8, I[IP10, I[IP12
JIP9, MP1, MP3, MP9,
Tema 1.3 Kopuu, crenenu u gorapudmst 52 | 16 16 20 1IP2, TIP3, I1P4, IIPS,
IIP10
Pa3jaen 2 OcCHOBBI TPUTOHOMETPHUH 47 15 15 17 gﬁg %}};j{ %5; IAY{'{)JQO
Tema 2.1 OcHOBHEIE ITIOHSITHS JIP9, MPI, MP3, MP9,
TpuronoMmetpuu. [IpeoOpazoBanus 28 8 9 11 1IP3, IIP4, IIPS, IIP10
TPUTOHOMETPUICCKUX BBIPOKCHUM
Tema 2.2 TpUroHOMeTpUUECKHE YPAaBHEHUS U 19 7 6 6 JIP9, MP1, MP3, MP9,
HEpPaBEHCTBA IIP3, IIP4, IIP10
Pa3zpen 3 Hauaja MaTeMaTH4YeCKOI0 JIP9, JIP13, MP1, MP3,
AHATI3A 102 | 36 36 30 | MP5, MP9, IIP1, IIP2IIP5,
TIPS, I[IP10, I[IP11, IIP12
JIPY, JIP13, MP1, MP3,
Tewma 3.1 [IpousBoaHas GyHKINH U €€ 58 20 22 16 MP5, MP9, IIP1, IIP2,
MPUMEHECHHUE IIPS5, TIPS, IIP10, IIP11,
I1P12
JIPY, JIP13, MP1, MP3,
Tema 3.2. HTErpan u ero npuMeHeHHe 44 16 14 14 MP5, MP9, [IP5, TIPS,
IIP10
JIPY, JIP13, MP1, MP3,
Pa3znen 4 I'eomerpusi 82 28 22 32 MP4, MP9, [IP2, IIP3,
I1P6, I1PS, I1P9, [IP10
JIP9, MP1, MP3, MP9,
Tema 4.1 KoopinmHatel 1 BEKTOPbI 14 6 4 4 11P6.1TPS, TIP10
Tema 4.2 IIpsmble U IIIOCKOCTH B JIP9, MP1, MP3, MP4,
) 30 10 | 10 10 MPY, IIP2, IIP3, I1P6,
MIPOCTPAHCTBE 11P9, TIP10
JIPY9, JIP13, MPI, MP3,
Tema 4.3 MHOTOrpaHHHMKHU U KPYTJIble TEa 38 12 8 18 | MP4, MP9, [IP], [IP 3, [IP

6, I[IP8, IIP10




Pa3znen 5 KomOuHaTopuka, CTAaTUCTHKA H JIP4,JIP9, MP1, MP3, MP9,

14 2 8 4

TeOpHus BePOATHOCTEN 1IP1, 1IP7, IIPS, IIP13
Tema 5.1 DnemMeHTH KOMOMHATOPUKHA 6 4 2 JIP4,JIP9, MP1, MP3, MP9,
‘ P [IP1, IIP7, I[IP§

T 599 . JIP4, JIP9, MP1, MP3,

ema 5.2 DIIeMEHThI TEOPUH BEPOATHOCTEH 1 8 2 4 9 MP9, [IP]. TIP7.1IPS,
MaTeMaTUYECKOH CTATUCTUKHU

IIP13

Bcero 351 117 | 117 | 117

2.2 Conep:xkanue y4eOHOM AU CHUIIMHBI

BBEJAEHUE

BxonHoil koHTposb. MHCTPYKTUBHBIA 0030p conep)kaHus y4eOHOM AMCUUIIMHBI U 3HAKOMCTBO
o0yuaroumxcs ¢ OCHOBHBIMH YCJIOBUSMHU U TPEOOBaHUSMHU K OCBOCHUIO TPOTPAMMBI.

Cooeporcanue yuebHo2o mamepuana.

MaremaTtuka B Hayke, TEXHUKE, SKOHOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX M MPAKTHYECKON
nestenpHocTH. llenn u  3agaum  u3ydyeHUs MaTeMaTHMKU 1pu  ocBoeHuu npodeccuir CIIO u
cnenuansHocTel CIIO cnienmansroctent CIIO.

Buabl yueOHO# 1esiTeJIbHOCTH

O3HakoMJIECHHE C pOJbI0 MaTeMaTHUKH B HayKe, TEXHUKE, AKOHOMHUKE, HH(POPMALMOHHBIX
TEXHOJIOTUSX M TMPaKTUYECKOW JeATeNbHOCTH. (O3HAaKOMJIEHHE C LEIsIMH U 33JadyaMi  H3Y4YEeHHUS
MareMmatuku mpu ocsoennu npodeccuit CIIO u cnenmanproctein CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3zBpuTHEe NOHATHA 0 YHCJTIE

lenpie w panuoHanbHbIe uKcha. JlelicTBurenbHble uwucia. [IpuOmuKeHHbIE BBIYHCICHHS.
KomnnekcHesie uwncna. PammoHandbHblE YpaBHEHUST M HEpPABEHCTBA. PaBHOCWIBHOCTh YpaBHEHUM,
HepaBeHCTB, cucTeM. OCHOBHBIE MPUEMBI MX pelIeHHs (pa3joKeHWe Ha MHOKHUTENH, BBEJICHHE HOBBIX
HEU3BECTHBIX, MTOJACTAHOBKA, Tpaduueckuii MeTom). MeTo1 HHTEepPBAaJIOB.

Buabl yueOHO# nesiTeJIbHOCTH

BrimonHenue apudMeTHIeCKuX ACHCTBUIN HaJ YMCIaMH, COYeTas YCTHBIC U MMCbMEHHBIC PUEMBI;

HaxO0JXXJICHUE MPHUOJMKCHHBIX 3HAYCHHS BEJIUYMH M TMOTPEITHOCTEH BBIUYMCICHUH (a0CONIOTHOW M
OTHOCHUTEJIHON); CpPAaBHEHHE YHCIIOBBIX BBIPAKCHHI; HAXOXKJICHHE OIIUOOK B MpPeoOpa3oBaHUSAX U
BBIYUCIICHUSAX (OTHOCHUTCS KO BCEM ITyHKTaM ITPOTPAMMBI).

O3HaKOMJICHHE C MPOCTEHIITUMU CBEJCHUSMH O KOPHSIX aareOpandecKux ypaBHCHHUH, MOHATHIMHA
WCCIIEI0BAHMS YPAaBHEHUHN M CHCTEM YpPaBHCHHIA.

W3ydyenne Teopun paBHOCHIBHOCTH YpPaBHEHUN U ee MpuMeHeHHs. [loBTopeHue 3amucu pemeHus
CTaHIAPTHBIX YypPaBHCHHWH, NPHUEMOB NPEOOpa3oBaHUs YpaBHEHUW IS CBEICHUS K CTaHIAPTHOMY
ypaBHEeHHIO. PelieHne cucreM ypaBHEHHUH C TPUMEHEHHEM pa3lIuyHbIX croco0oB. O3HaKOMIJICHHE C
OOIIMMH BOIIPOCAMHU DEUICHUS HEPAaBEHCTB M HCIOJIb30BaHHWE CBOMCTB U TpadukoB (yHKIUN mpu
pElIeHUH HEPABEHCTB.

Pelrenne HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM PA3IMYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTHYECKUX METOJOB Ui PELIEHUs COJEpKaTeNIbHBIX 3aJady U3 Pa3JIMYHBIX
obnacreit HAyKH U MpakTUKU. MIHTeprpeTupoBaHue pe3yabTaTOB C yUETOM pPeallbHbIX OTpaHUYEHUI.

Tema 1.2 @®yHkuumn u rpaduku

Oynkuuu. OO6macTh ONpeAeieHUs W MHOXKECTBO 3HAYeHMH; rpaduk (YHKLUUH, MOCTPOEHUE
rpaduKoB QyHKIUH, 3aJaHHBIX PAa3IUYHBIMU CIIOCOOAMHU.

CpoiictBa (pyHKIHMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUUYEHHOCTh, MEPUOTUYHOCTb.
[IpomexxyTKH BO3pacTaHHs W yObIBaHMs, HauOoOJbllee M HaWMEHbIIEE 3HAUYEHHUS, TOUKH SKCTpeMyMa.
I'papuueckass untepnperanuus. [Ipumepsl (QyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX Hpoleccax M
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aBreHusX. Apudmerndeckue onepaunu Haa GpyHkuusaMu. Crnoxnas ¢yHkuus (kommosuiwst). [lonstue o
HETPEPHIBHOCTH (PYHKITUH.

Ob6partnbie pynkun. O6macTb ompeaeneHus U o0IacTh 3HaueHW oOpatHOW (yHKIMH. ['padux
o0paTHON (YHKIHU.

Buabl yueOHoill 1eATeIbHOCTH

O3HaKOMJIEHHE C IOHITHEM [IEPEMEHHOM, IPUMEPaMU 3aBUCUMOCTEN MEX Iy IEPEMEHHBIMH.

O3HakOMJIEHHE C MOHATHEM IpaduKa, ONpeieiIeHHe MPUHAUIEKHOCTH TOUYKU rpapuky (QyHKIUU.
Omnpenenenue no ¢popmyJie MPOCTEHIIEH 3aBUCUMOCTH BHIa ee Tpaduka. Beipaxkenne o ¢popmyie oxHon
nepeMeHHOM uepe3 npyrue. O3HakoMJeHHE C ompeaeieHHeM (YHKIHUH, (OPMYIHPOBAHUE €roO.
Haxoxnenne obnactu ompeneneHus u oOnacTu 3HadueHUH ¢QyHKuuu. O3HAKOMIICHHE C TpUMEpaMu
(YHKIMOHATBHBIX 3aBHCUMOCTEH B PEANbHBIX MPOIECCax M3 CMEXKHBIX AUCHUILTAH. O3HAKOMIIEHHE C
JIOKa3aTeIIbHBIMH ~ PAcCY)KJICHUSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW ¥ KBaApaTHYHOW (YHKIHUH,
MIPOBEJICHUE MCCIEAOBAaHUS JIMHEMHOHN, KyCOYHO-JIMHEHHOW, JpOOHO-TMHEHHOM U KBaJpaTUYHOU
¢byukuii, nocrpoenue ux rpadukoB. I[loctpoenne u urenue rpadukoB ¢yHkiuid. MccnenoBanue
¢bynkuun. CocTaBieHUe BUOB PYHKIIUN 110 JAHHOMY YCIIOBHIO, PEIIIEHUE 33/1a4 Ha SKCTPEMYM.

Brinmonnenue npeodpazoBanuii rpaduka GyHKIINH.

W3ydenue nonamus obpamuoii ¢ynxkyuu, ONpeneieHnue BUJa U Nocmpoenue paguxka oopamHoi
@dyHKYuU, HaxoxcoeHue ee obracmu onpedeieHus u ooracmu 3Havenui. [Ipumenenre cBONCTB QyHKITUN
IIPY MCCIICNOBAaHNYN YPAaBHEHHUM U PEIICHUU 33134 Ha DKCTPEMYM.

O3HaKOMIJICHHE C TIOHATHEM CIIOKHOU (PYHKITUH.

Tema 1.3 KopHu, creneHu u JJorapupmbl

Kopun wu crenenn. KopHum HarypanbHOW CTEeHM W3 4YMclia M UX cBoMcTBa. CremeHu c
palMOHAIBHBIMM NOKA3aTeNsIMM, UX CBOMCTBA. CTEeNeHU ¢ NEHCTBUTEIBHBIMU IOKa3aTessiMu. CBolicTBa
CTETEeHHU C JeHCTBUTEIHHBIM MTOKA3aTEIIEM.

Jlorapupm. Jlorapudm uwncna. OcHOBHOE JsorapuPMudeckoe TOXKAECCTBO. JlecsITHUHBIE |
HatypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexo kK HOBOMY OCHOBAHHIO.

[TpeobpazoBanue anre0panvecKux BBIPKCHH. [IpeoOpazoBanue paIroHATBHBIX,
HppalMOHANIbHBIX, CTETIEHHBIX, IOKA3aTeIbHBIX U JJOTapU(PMUUIECKUX BbIPAXKECHHI.

[TokazaTenpHas u norapudmudeckas GyHkiuu. OnpeneneHus QyHKIUN, ©X CBOWCTBA U TpadUKH.
[IpeobpazoBanus rpadukos. [lapannenbHbI MEpeHOC, CUMMETPHUS OTHOCHUTEIBHO OCEW KOOpIWHAT, W
CUMMETpUS OTHOCHUTEJIBHO Hayajla KOOPAWHAT, CUMMETpPHUSl OTHOCUTENBHO MpPSIMOW, paCTsDKEHUE U
c)KaTue BJIOJIb Ocel KOOpAHMHAT.

[TokazarenbHble U Jorapudmuyeckue ypaBHeHHs. OCHOBHbIE NMPUEMBl HX pelIeHHs (pa3lioKeHue
Ha MHOKUTEJH, BBEJICHIE HOBBIX HEM3BECTHBIX, MMOJACTAHOBKA, TpaduyecKril METO).

[TokazarenbHble U orapupmudeckre HepaBeHCTBA. OCHOBHBIC TPUEMBI UX PELICHUSI.

Buabl yueOHo# qesiTeJIbHOCTH

O3HakOMJICHHE C TOHSATHEM KOpHS N-i CTENEeHH, CBOMCTBAMH paJUKaJIOB U C MpaBHIIAMU
cpaBHeHHEeM KopHel. DopmyiMpoBaHHEe OMNpeNeNeHUS KOPHS M CBOMCTB KopHeil. Brrumcnenuwe u
CpaBHEHME KOpHEH, BBITIOJIHEHUE MPUKUIKU 3HaueHus: KopHs. [IpeoOpasoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPKEHUH, COIEpKalIUX paauKkaibl. BeimonHenue pacderoB mo Gopmyiam, COAEpKAIINM PaauKaibl,
OCYIIECTBIISAE HEOOXOMUMBIE TMOACTAaHOBKM U TMpeoOpa3oBanus. OmnpeneneHne paBHOCHIBHOCTU
BBIpOKEHUH C paaukaiaMy. PelieHue uppanyoHANbHBIX YypaBHeHHMH. (O3HAKOMJICHHE C IOHSTHEM
CTENIEHH C JCWCTBUTENIBHBIM IOKa3zaTeiaeM. HaxokJIeHue 3HaueHW CTENeHH, WCIONb3ys IMpu
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEJCTBA. 3alMChIBAHUE KOPHS N-M CTENEHW B BUJAE CTENEHU C
IpOoOHBIM MOKa3zateneM U HaoOopoT. DopMynHpoBaHHE CBOWCTB CTENEHEW. BriuucieHue creneHeil c
palMOHANIBHBIM TOKAa3aTeJeM, BBINOJHEHWE TPUKHUJIKK 3HAYEHUs CTENEHH, CpPAaBHEHHME CTEIECHEM.
[IpeobpazoBaHre YHCIOBBIX M OYKBEHHBIX BBIPRKECHUI, COJAEPXKAIIMX CTETEHH, NMPUMEHsSS CBOMCTBA.
Pemrenne mnoka3arenbHbIX ypaBHEHUN. (O3HAKOMJIEHHME C NPUMEHEHHEM KOpHEH W CTENeHeW Ipu
BBIYUCIICHUU CPEIHUX, MPHU JIEJICHUU OTPE3Ka B «30J0TOM CE€YEHUMW». PeleHne mpuKIaJHbIX 33734 Ha
CJIOKHBIE TPOLIEHTHI.



Brimonnenue mnpeoOpa3oBaHMil BBIpaXEHHUH, MpUMEHEHHE (OPMYJ, CBS3aHHBIX CO CBOMCTBaMHU
crerieHeit u JorapudmoB. OmpeneneHue oOONACTH JOMYCTHMBIX 3HAYCHHMH JIOrapu(MUYECKOTO
BbIpakeHus1. Pemenne norapuMuyecknx ypaBHEHHI.

Bbruucnenue 3HayeHHi (QyHKIUHM MO 3HAUEHHIO apryMmeHTta. OmnpezeneHue MOJI0KEHUs TOYKU Ha
rpaduke 1Mo ee KoopAMHATaM M Ha000poT. Mcmob30Banne CBOMCTB (DYHKIUHU A7l CpaBHEHUS 3HAYCHUI
creneHeit u norapudmos. [loctpoenue rpadukoB CTENEHHBIX U JTOTapUPMUUECKUX ()yHKITHIA.

Pemenne moka3aTenbHBIX MW JIOTapu(PMUYECKHX YpPaBHEHMH W HEPABEHCTB 110 H3BECTHBIM
IrOpuTMaM.

Pa3znen 2 OCHOBBI TPUTTOHOMETPUU

Tema 2.1 OcHoBHbIe OHATHS TPUTOHOMeTpHH. [IpeodpasoBannss TPUTOHOMETPHYECKHUX
BbIPAaKEHH .

OcHoBHble noHsTHA. Paguannas mepa yria. BpamarensHoe auxenne. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHUCIIA.

OcCHOBHBIE TPUTOHOMETpUYECKHE ToXJaecTBa. Dopmyinbl mnpuBeneHus. DOpMysbl CIOKEHUS.
®opmynsl yaBoeHus. DopMyIibl TOJIOBUHHOIO YTJIA.

[IpeoOpazoBanus NOPOCTEHIINX TPUTOHOMETpUUYECKUX BbIpaxkeHHil. IIpeoOpazoBanue cymmbl
TPUTOHOMETPUYECKUX (YHKIMH B TPOM3BEICHME U IPOU3BENEHUS B CyMMy. BeipaxkeHue
TPUTOHOMETPUUYECKUX (DYHKIMH Yepe3 TAHI'€HC TOJIOBUHHOIO apryMeHTa.

Tpuronomerpuueckue ¢pynknuu. CBoiicTBa U rpaduKku cuHyca, KOCHHYCa, TAHI'€HCA U KOTaHI'€HCa.
[IpeobpazoBanus rpaduxos. [lapanienbpHbIN TEpEHOC, PACTKEHUE U CHKATHE BJOJb OCEH KOOpIUHAT.

Buabl yueOHoO# nesiTeJIbHOCTH

N3ydeHne paaniaHHOrO METOJa WU3MEPEHHs YIJIOB BPAIIEHUS M MX CBSI3H C TPAgyCHONM MEpOil.
N300pakeHue yrioB BpalieHUs Ha OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €0 PACIIOIOKCHHUEM.

dopMynHpoBaHUE ONpPENENEHUN TPUTOHOMETPUUECKUX (PYHKUUH Ul YIJIOB ITOBOPOTA U OCTPBIX
YTJIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSCHEHNE X B3aUMOCBS3H.

[IpuMeHEHHE  OCHOBHBIX ~ TPUIOHOMETPHUYECKMX  TOXKIAECTB Ul BBIYMCICHUS  3HA4YCHUU
TPUTOHOMETPUYECKUX (YHKIIUH 110 OJTHOW U3 HUX.

N3ydenne oCHOBHBIX (HOpMYJT TPUTOHOMETPUU: HOPMYJIbI CIOXKEHUS, YABOEHUS, IPeoOpa3oBaHus
CYMMBbI TPUTOHOMETPUUYECKUX (YHKIHH B MPOU3BEICHUE U MPOMU3BEAEHUS B CyMMY U NPHUMEHEHHUE IpU
BBIYMCIICHUH 3HAYECHUS TPUTOHOMETPUYECKOTO BBIPAYKEHUS U YIIPOLICHMUS €T0.

O3HaKOMJICHHE CO CBOMCTBAaMH CUMMETPUHM TOYEK HAa €AVUHMYHON OKPYKHOCTH M IPUMEHEHHUE UX
11 BBIBOJA (hOpMyJI IpUBEIECHUS.

O3HakoMJIEHHE C TOHATHEM HENpPEpBbIBHOW MepHoandeckoil (yHKuuu, GopMysnpoBaHHE CBONCTB
CHHYCa U KOCUHYCa, IOCTPOECHUE UX IPa(hUKOB.

O3HakoMJICHHE C NTOHATHEM I'APMOHUYECKUX KoleOaHUi U MpUMepaMy rapMOHUYECKUX KoneOaHuH
111 OTIMCAHMS ITPOLIECCOB B (PU3MKE U APYTUX O0JIACTAX 3HAHMSL.

O3HakoOMJICHHE C TOHATHUEM pa3pbIBHOW MEPUOIUYECKOM (QyHKIUH, (OPMYIHPOBAHUE CBOWCTB
TaHT€HCa U KOTaHT'€HCa, IOCTPOEHUE UX I'Pa(UKOB.

Tema 2.2 TpuronomerpuyecKkue ypaBHeHHs 1 HEPaBeHCTBA

Tpuronomerpuuecke ypaBHEHUs U HepaBeHCTBA. [Ipocreiilline TpUroHOMETpUUECKUE YPaBHEHHUSL.
Tpuronomerpuueckue ypaBHeHUs. OCHOBHbIE MPUEMBI UX pelIeHHs (pa3IoKEeHHE Ha MHOXKUTEIH,
BBE/ICHUE HOBBIX HEU3BECTHBIX). [IpocTeiiiiine TpuronoMeTpuyeckiue HepaBeHCTBA.

OO6paTHbIe TpUrOHOMETpHUUECKUEe QYHKIIUU. APKCUHYC, aPKKOCHHYC, apKTaHT€HC.

Buabl yueOHoiI1 1eATeIbHOCTH

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETpUYeckux (GyHKIui. M3yueHue ompeneneHuit
apKCHHYCa, apKKOCHMHYyCa, apKTaHTeHca 4Yucia, (GopMmyiaupoBaHuEe HUX, H300pakeHHE Ha EIUHUYHON
OKPY>KHOCTH, IPUMEHEHUE TIPU PEIICHUN YPAaBHEHUM.

Pemenune mo ¢opmynaMm U 0 TPUTOHOMETPHUYECKOMY KPYTy MPOCTEHIINX TPUTOHOMETPHUYECKHUX
ypaBHeHuil. [IpuMeHeHHe o0OmUX METOMOB pEIIEeHUs ypaBHEHUN (TpuUBEIEHHE K JHUHEHHOMY,
KBaJpaTHOMYy, METOJ PpAa3J0KEHHUSI HAa MHOXHTEJIHU, 3aMEHbl [EPEMEHHOM) TMpHU  PEIICHUU



TPUTOHOMETPUYECKUX  ypPABHEHUH. YMEHHME OTMeYaTb Ha  Kpyre pelieHus  NPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
[Ipumenenne cBOWCTB (YHKIMIA Ui CpPaBHEHHUS 3HAYEHUH TPUTOHOMETPHUYECKUX (DYHKIIHIA,
pelIeHuss TPUTrOHOMETPUYECKUX YPAaBHEHUM.
[TocTpoenue rpaduKoB 0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIMIA U oIpeesieH e mo rpadukam ux
CBOMCTB.
Paznesn 3 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKUMHU U ee IPUMEHEeHHUe

[TocnenoBarenbHOCcTH. CrIOCOOBI 3a/JaHUS M CBOMCTBA YHCIIOBBIX MocieaoBareabHocTel. [lonarue o
npenene [10CJIEI0BATEIbHOCTH. CymiecTBoBaHue npejena MOHOTOHHOM OrpaHUYEHHOMN
[IOCJIEZI0BATEIbHOCTH. CymmupoBaHue 1I0CJIEI0BATEIbHOCTEM. beckoneuno yObIBaro1as
reoMeTpHuuecKas porpeccus U ee cymma.

[IpousBonHas. [loHsiTHE O MPOM3BOAHOW (YHKIUH, €€ FeOMETPUUECKUd M (PU3HMUECKUN CMBICIH.
VYpaBHeHue kacarenbHOW K Trpaduky ¢yHkiuuu. [Ipous3BoaHBIE CyMMBI, DPa3HOCTH, IMPOU3BEACHUS,
yacTHOro. [Ipou3BojHBIE OCHOBHBIX 3JeMEHTapHbIX ¢GyHKUuH. [IpumeHeHne mnpPoU3BOAHOM K
uccienoBaHuio GpyHKUMNA U noctpoeHuto rpaduxos. IIponsBoaHsie 00paTHOW (YHKIMH M KOMIO3HUIIMU
GyHKIU.

[IpuMeps! KCIIONB30BaHUS POU3BOAHON JJI HAXOXKIACHUS HAWIYUIIEro pelIeHUs B MPUKIIATHBIX
3amauax. Bropas mpousBoHas, €€ reoMeTpruIecKuii M Gu3ndeckuii cMbIcil. Haxoxienne cKopocTH st
mpolecca, 3a1aHHOT0 GopMyJIoi U rpaduKoM.

Buabl yueOHoO# nesiTeJIbHOCTH

O3HakOMJIEeHHME C TOHATHEM YHCJIOBOW IOCIEIOBATEIbHOCTH, CIOCOOAMH €€  3a/JaHus,
BBIYHMCIICHUSIMU €€ WIEHOB. O3HaKoMmleHue ¢ noHamuem npeoena nociedosamenviocmu. O3HaKOMIICHHE
C BBIYHCIIEHUEM CyMMbl OECKOHEUHOTO YHMCIOBOIO psiia Ha MPHUMEpPE BBHIYHMCICHUS CYMMBbI OECKOHEYHO
yOBIBaIOIIE TEOMETPUYECKOM Tporpeccun. PemieHue 3anad Ha MpUMEHEHHE (OPMYJIbI CyMMBI
OECKOHEYHO yOBIBAIOIICH T€OMETPUIECKOMN MPOTPECCHH.

O3HakoMJICHHE C TIOHSATHEM MpOoM3BOAHOHN. M3ydenne um opmynupoBaHue ee MEXaHHYECKOTO H
F€OMETPUUYECKOr0 CMbICIA, U3YUYEHHE aJrOPUTMa BBIYHUCIEHUS MPOU3BOJHOM HA MPUMEPE BBIUMCICHUS
MTHOBEHHON CKOPOCTH M YTJIOBOTO Kodd¢uinenTa kacareabHoi. CocTaBieHUE YpaBHEHUS KacaTelIbHON
B obmieM Bujae. YcCBoeHHe mpaBwi auddepeHIIUpOBaHUs, TaOJUIBI TPOU3BOJHBIX 3JIEMEHTAPHBIX
byskuii, npuMmenenue ais auddepeHuupoBaHus (YHKIUN, COCTAaBICHUS YPaBHEHUS KacaTelbHOM.
N3ydyenne TeopeM O CBsA3M CBOWCTB (YHKIMH M IMPOU3BOIHON, (QopmynupoBka ux. [IpoBenenue c
MTOMOIIBIO MTPOU3BOJIHON Hccle0BaHus (PYHKINHU, 3alaHHON (OpMYJIOif. YCTaHOBIIEHUE CBSA3H CBOWCTB
(GYHKIIUY ¥ IPOU3BOIHOM 1O UX rpaduKam.

[IpuMmeHeHre MPOU3BOJHON Ui pEIICHHs 3aJady Ha HaXOoXkJAeHHWE HauOOoJbIIEro, HauMEHBIIETro
3HAQUYEHMS U Ha HAXO0XKJICHUE SKCTPEMyMa.

Tema 3.2 UHTerpaJ u ero npuMeHeHue.

[lepBooOpasnas u unterpai. [IpumeHeHne onpenesieHHOr0 UHTErpaia il HaXOXKACHUS IJIOIIAAN
KpuBoMHEWHOH Tpanenuu. ®opmyna Heiorona-Jleitbnuna. [Ipumepsl npuMeHeHus uHTerpaia B (u3nke
Y TEOMETPUH.

Buapl yueOHoiI1 1eATeIbHOCTH

O3HakOMJICHHE C TIOHSATHEM HHTerpaja W TmepBooOpa3Hoil. M3ydeHue mpaBuia BBIYUCICHUS
nepBooOpazHoil U Teopembl HbroToHa- JleitOHuna. Pemienune 3amad Ha CBSI3b NepBOOOpa3HOM U ee
IIPOU3BO/IHOM, BBIYMCIICHHE IEPBOOOPA3HOM M1 JaHHON (YHKIIMU.

Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpajia JUlsl BEIYUCIECHUS (PU3MUECKUX BEJIMYMH U MJIoLaeil.

Pa3znen 4 TEOMETPUSA

Tema 4.1 KoopauHaThbl M BEKTOPBI.
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[IpsimoyronbHas (iekapToBa) cUcTeMa KOOpAMHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXAY
IBYMSI TOUKaMH. YpaBHEHUS chepbl, n10CKOCmU U NPAMOU.

Bekropsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cii0’KE€HHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha
yucno. Pasiioxkenue BEKTOpa 110 HAPABICHUAM. YTOJI MEXIY AByMs BeKTopaMmu. IIpoekuus Bekropa Ha
ocb. Koopaunats! Bekropa. CkajiipHOE ITPOU3BEAECHNE BEKTOPOB. VcI0/Ib30BaHne KOOPAUHAT U BEKTOPOB
IIpY PELICHUH MAaTEMATUYECKUX U IIPUKIIAHBIX 33/a4.

Buabl yueOHoii 1eATeIbHOCTH

O3HakOMJIEHHE C TIOHATUEM BeKTopa. M3ydeHne nexkapToBoil CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE,
IIOCTPOEHHUE I10 33JaHHBIM KOOpJAMHATaM TOYEK M INIOCKOCTEHN, HAX0XKICHUE KOOPAUHAT TOYEK.

HaxoxnaeHue ypaBHEHMH OKpYKHOCTH, c(ephl, IIOCKOCTU. BbluMcieHHE PpacCTOSHUN MEXIy
TOYKaMH. [3ydeHune CBOMCTB BEKTOPHBIX BEJIWYMH, IPABWI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IpPAaBHJ HAXOXKICHUSA KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, NPABWI JEHCTBUHA C
BEKTOPaMH, 3a/JaHHBIMA KOOPJIMHATAMM.

[IpuMeHeHne TeopuM IpU pElIeHUM 331ad Ha JCHCTBUA C BEKTOpaMHu. V3ydeHue CKalasipHOro
IIPOU3BENICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IIPSIMOM U TUNIOCKOCTH

[IpuMeHeHne TeopuH NpU PELICHMM 3a/a4 Ha ACUCTBUSA C BEKTOPAMM, HA KOOPAMHATHBIM METOI,
IIPUMEHEHHE BEKTOPOB VISl BBIYMCIICHUS BEJIUYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C JI0Ka3aTelbCTBAMH TEOPEM CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUHU MPSIMBIX U
IJIOCKOCTEM C UCIIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMbIe M IVIOCKOCTH B MIPOCTPAHCTBE

B3anMHoOe pacmosiokeHue JBYX MPSIMBIX B TpocTpaHcTBe. [lapamiensHOCTh IPSIMOM U TITIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [lepneHANKYASIPHOCTD MPSAMON U TJIOCKOCTH.

[TepienauKysip M HAKIOHHAA. YTOJI MEXAY MPAMON U MIIOCKOCTHIO. JIByrpaHHbINA yIroJl.

Yron wMexay TmIOCKOCTAMHU. [lepneHauKyJspHOCTh JBYX IUIOCKOCTEH. ['eoMeTrpuueckue
peoOpa3oBaHus MPOCTPAHCTBA: MapajUIeNbHBI MEepeHOC, CHUMMETPHUS OTHOCUTENBHO IUIOCKOCTH.
[TapannensHoe MPOEKTUPOBAHHUE. [Tmomanb OPTOrOHAJILHOU MPOEKITUH. N3obpaxenune
MIPOCTPAHCTBEHHBIX (UTYP.

Buabl yueOHo# qesiTeJIbHOCTH

@opMyIMpPOBKa U MPUBEJIECHUE J10KA3aTEIbCTB NPU3HAKOB B3aUMHOIO PACIOJIOKEHUS MPSAMBIX U
mIockocTeil. Pacio3HaBaHWe Ha 4eprekax M MOAENAX PA3NMYHBIX CIy4aeB B3aMMHOIO PaCHOJIOKEHUS
NpSAMBIX UM IUJIOCKOCTEHM, apryMEHTUPOBAaHHE CBOUX CyXJIeHUW. DopmyuMpoBaHUE OIpENEICHUM,
MIPU3HAKOB M CBOMCTB NapaJUICJIbHBIX M IMEPIEHIUKYJSPHBIX IJIOCKOCTEH, NBYIPAHHBIX U JIMHEHHBIX
yIJI0B. BBINOJIHEHHE TOCTPOEHUS YIJIOB MEXAY MPSAMBIMH, IPSIMOU U MIIOCKOCTBIO, MEX/Y IIOCKOCTSIMU
[0 OMHMCAHUIO M PACIIO3HABaHMWE UX Ha MojJensaxX. [IpuMeHeHHe NPHU3HAKOB M CBOMCTB PaCHOJIOKEHUS
NpSIMBIX U TUIOCKOCTEW MpHU pelieHuH 3anad. M3o0paxeHHe Ha pUCYHKaX U KOHCTPYHMPOBAaHUE Ha
MOJEJISAX TMEPHEHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSIMBIX, MAapauleNIbHbIX IUIOCKOCTEH, YIJIOB
MEXIy IPSIMOM M IIIOCKOCTHIO U 000CHOBAaHKE TOCTPOCHHUSI.

Pewrenue 3a1a4 Ha BBIUKUCIEHUE T€OMETPUUECKUX BEeIMUYMH. ONUChIBaHUE PACCTOSIHUS OT TOUKHU JI0
IIJIOCKOCTH, OT MPSAMOM 0 MJIOCKOCTH, MEKY MUIOCKOCTSIMU, MEK/Ty CKPEIIMBAIOUIUMU MIPSMBIMU, MEXTY
MIPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.

dopMyIUpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHIX (TEOPEMBI CyIeCTBOBAHUS,
cBoiicTBa). M300pakeHne Ha dYepTexkax M MOJENSIX PACCTOSHHUS U OOOCHOBaHME CBOMX CY>KICHHA.
Omnpenenenve W BBIUMCICHHE paccTOsSHUM B mpoctpaHcTBe. [IpumeHenue Qopmya u  Teopem
MJITAHUMETPUU Ui perieHus 3a1ad. O3HaKOMIIEHHE C MOHSATHUEM MapaLIeIbHOTO MPOSKTUPOBAHUS U €0
cBoiicTBaMu. POpMyJIMPOBAHUE TEOPEMBI O ILIOIIAU OPTOTOHAJIBHOM MPOEKIIMY MHOTOYT'OJIbHUKA.

[Ipumenenne Teopuu Aisi 00OCHOBAaHWS MOCTPOCHUN U BBIYMCIEHUN. APryMEHTHPOBAHUE CBOUX
CYXKICHHI O B3aHMHOM PacOJI0KEHUHU MPOCTPAHCTBEHHBIX PUTYD.

Tema 4.3 MHOrorpaHHMKH M KpyIJible Tesa
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Bepmunbl, pebpa, rpann MHororpaHHuka. PasBepTka. MHororpanHbsie yribl. Beimykisie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HakioHHas npusma. IIpaBunbHas npusma.
[Mapamnenenunen. Ky6. IMupamuma. IlpaBunbHas mnupamuna. YcedeHHas mnupamuaa. Terpasup.
Cummerpun B KyOe, B mapajuienenumesae, B npusme u nupamuze. Cedenus Ky0a, Mpu3Mbl 1 TUPAMUIBI.

[IpencraBnenne O NpPaBUIBHBIX MHOTOTPAaHHUKAX (TeTpa’ape, KyOe, OKTadApe, OOoJeKa’ape |
HKOCadIpe).

Hunuaap u koHyc. YcedeHHbI KoHyc. OCHOBaHHE, BBICOTA, OOKOBAsl MOBEPXHOCTH, 00pa3yroIas,
pasBeptka. OceBble ce4eHUs M CEeUeHHs, NapauieiabHble ocHoBaHuWio. lllap u cdepa, ux cedyeHws.
KacarenbHas minockocTs K cgepe.

O6beM u ero wusMmepeHus. MaterpambHas Qopmyna oObema. Dopmynsl oObeMa KyoOa,
NPSIMOYTOJIBHOTO TapaUleienuIieia, Tpu3Mbl, IIuHApa. PopMynbl o0beMa MUpaMUABl M KOHYcCA.
@opMyIIBI IJIOMIAIN TOBEPXHOCTEN IMIIMHIPA U KoHyca. PopMyIibl 00beMa mapa u Iuiomaan chepsol.

[TonoGue Ten. OTHOIIEHUS TJIOIAIEH TOBEPXHOCTEN M 00BEMOB TTOI00HBIX TEI.

Buabl yueOHO# qesiTeJIbHOCTH

Onucanue ¥ XapakTepUCTUKa PA3IMYHBIX BUJIOB MHOTOTPAHHHUKOB, MIEPEUUCIEHHUE UX IEMEHTOB U
cBoiicTB. M300pakeHne MHOTOIpDaHHUKOB M BBINOJIHEHHE MOCTPOCHUS HA HU300PAKEHUSAX U MOJEIAX
MHOTOTpaHHUKOB. BblunciieHue JTUHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTyparusx,
apryMEHTUpPOBAaHHME CBOMX CYXXICHHH. XapakTepucTuka U HM300paKeHHE CEUYEeHMs, pa3eepmKu
MHO202PAHHUKOS, BBIYHCIEHUE TUIOMaze moBepxHocTel. I[locTpoeHne mpocTeHux cedeHud Kyoa,
npu3Msl, nupamuel. [Ipumenenne GakToB U cBeIeHU U3 IIAHUMETPUH.

O3HakOMJIEHHE C BUAAMH CUMMETPHM B IPOCTPAHCTBE, (POPMYIUPOBAHHUE ONPENICTICHUN U CBONCTB.
XapakTepucTUKa CUMMETPUU TeJl BpAIlleHUs: 1 MHOTOTpaHHUKOB. [IpuMeHeHne cBONCTB CUMMETPHUH TIPH
pemieHny 3anad. lcnonb3oBaHue NPUOOPETEHHBIX 3HAHUM Ui HWCCIENOBAaHUS U MOJCIHUPOBAHUS
HECJIOKHBIX 3aja4. M300paxkeHne OCHOBHBIX MHOTOTPAHHHKOB U BBIMIOJIHEHHUE PUCYHKOB IO YCJIOBUSAM
3a/1a4.

O3HakomJICHHME C BUJAMU TeJ BpamieHus, (QopMyJIHpOBAaHHE HX ONpPEICICHUNH M CBOMCTB.
dopMyTUpOBaHHE TEOPEM O CEYEHHMM IIapa IUIOCKOCTbIO W TIIJIOCKOCTH, KacaTelbHOM K cdepe.
XapakTepucTHKa U U300pakeHHe Tel BpallleHHs], UX pa3BepTKU, ceueHus. Perenne 3a1a4 Ha MOCTPOCHUE
CEUYEHUI1, BEIYMCIIEHUE IJIMH, PACCTOSIHUM, YIJIOB, Tulomaaeu. [IpoBeneHne qokazaTeabHbIX paccyKACHUN
Npu pemeHnn 3anad. [IprMeHeHne CBOWCTB CHMMETPUM NpPH PEHIEHUM 33Jad Ha Teja BpalleHUs,
KoMOHuHanuio ten. M3o0paskeHne 0CHOBHBIX KPYTJIBIX TEJ U BHIMOJIHEHHE PUCYHKA MO YCIOBHIO 3a7a4u.

O3HakOMJICHHE C MOHSATUSMU IUIOIIAIN M 00beMa, akcuoMaMH U CBolicTBaMu. Perienue 3amay Ha
BBIYKCIICHUE TUIOIIAJEH IUIOCKUX (UTYyp ¢ IPUMEHEHHEM COOTBETCTBYHOIIMX (opMmyn U (GakToB U3
wiaHuMeTpuu. M3ydeHrne TeopeM O BBHIYHCIECHUH 00BEMOB MPOCTPAHCTBEHHBIX TEN, PEHICHUE 3a1ad Ha
npuMeHeHne (opMmyn BbIYHMCIEHUS 00beMoB. l3yuenue dopmyn s BbIYMCICHHUS IIIoUIaeh
MMOBEPXHOCTE MHOTOTPAaHHUKOB M Tel BpameHus. O3HAaKOMJIEHHE C METOJOM BBIYMCIEHUS IUIOIIAIN
oBepxHOCTHU cepbl. Penienne 3aqau Ha BRIYUCIIEHUE TUIOMIAJICH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJI.

Pasen 5§ KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOATHOCTEHA

Tema 5.1 J1eMeHTHI KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOWHATOPUKU. 3aqauyd Ha TOJCYET YHCla pa3MEIIeHUi, MepecTaHOBOK,
couetanuii. Permenue 3anau Ha nepedop BapuantoB. opmyna 6unoma HeroToHa.

CpoiicTBa OMHOMUHANBHBIX KO3 uimeHToB. Tpeyronpauk [lackams.

Buabl yueOHoiI1 1eATeIbHOCTH

N3yyenune npaBuia KOMOMHATOPUKY U IPUMEHEHHE TIPH PEIICHUH KOMOMHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33124 METOJOM Tepebopa U Mo MPaBHITy YMHOKEHUS.

O3HakOMJICHHE C TIOHATUAMU KOMOMHATOPUKH: pa3MENIeHUSIMH, COUCTaHUSIMU, NTepeCTaHOBKaMU U
dbopmynamu s uX BbruncieHus. O0bsicHeHUEe U IpUMeHeHue (GOpMYIT ISl BRIYUCICHUS pa3MeEIeHUH,
MEepPecTaHOBOK W COYeTaHWUW mpu pemeHuu 3aaad. O3HakomsieHne ¢ OuHOMOM HproToHa U
TpeyroibHUKOM Ilackans. PemieHue npakTHYeCKMX 3a/lady C HCIOJIb30BAHMEM IMOHATUNA U TPaBUI
KOMOWHATOPHKH.

12



Tema 5.2 J1eMeHTHI TeOpPHHU BEPOATHOCTEH M MATEMAaTHYeCKOI CTATHCTHKH

CoObITHE, BEpOSATHOCTH COOBITHS, CIIOKEHHE U YMHOXEHHE BeposTHocTei. [loHsTHEe O
HE3aBUCUMOCTH cOOBITUH. /IUCKpeTHast ciydaiiHasi BEIMYMHA, 3aKOH €€ pacIlpeieIieHusl.

UucnoBble XapaKTEPUCTUKU JTUCKPETHOW ciay4aiHOW BenuuuHbl. [loHsATHE O 3akoHEe OONBIINX
YHUCEL.

[IpencraBnenne qaHHBIX (TAOIHIIBI, AUATPAMMBI, TpaduKn), reHepaibHasi COBOKYITHOCTh, BEIOOPKA,
cpennee apupmernyeckoe, Meauana. [loHsTHe 0 3a1auaXx MaTeMaTHIECKO CTaTHCTUKH.

Bujabl yueOHoii 1eATeIbHOCTH

N3yueHne KIIacCHYECKOro OINpPEAENICHUs] BEPOATHOCTH, CBOWCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOATHOCTEN. PaccMoTpeHne NmpuMepoB BBIYMCIICHHS BEPOSATHOCTE. PemieHne 3agad Ha BBIYMCIICHUE
BEpOSATHOCTEH coObITHI. O3HAKOMIIEHUE C TIPEACTABICHUEM YHCIIOBBIX JAHHBIX M UX XapaKTEPUCTHKAMH.

Pemenne npaktuyeckux 3a1a4 Ha 00pabOTKY YMCIIOBBIX JaHHBIX, BBIYMCICHHUE UX XapaKTEPUCTHK.

3 YCJIOBUS PEAJIM3AIIMN YYEBHOM TUCIUTIIMHBI

3.1 MaTepuajbHO-TeXHH4YeCKOe o0ecnieyeHue

Jlia peanuzauuu nNporpamMmbl y4eOHON NUCHUIUIMHBI MPEAYCMOTPEHBI CIIEIYIOIIUE CIEeIMaIbHbIE
MTOMEILIEHHUS U OCHAIIICHUE:

Tun u HaumMeHoBaHue

CHENHAJTBHOI0 IOMeIeHUs
KaOMHET MaTeMaTHYeCKUX JUCUUIUIMH | MynbTUMeauiiHble  CpeAcTBa  XpaHEHUs, [epeJadyd U
MIpEACTABICHUS nH(popManuu. YueOHO-MeTonnYecKas
JOKYMEHTalusl, IUJAKTHYECKHE CPENICTBA.

OcHaleHue CIenuaJbHOro nNoMelneHus

3.2 YueOHO-MeTOoAuYecKoe U MH(OPMAIIMOHHOE O0ecliedyeHHe Peain3aluu NporpaMmmbl

OcCHOBHBIC HICTOYHUKHU:

1. AntporoBa, H. B. Anre6pa u Hayama MareMarnueckoro aHamuza. KOHCHEKT JeKnui
[DnexTponHbIi pecypc]: yuedHoe mocodue / H. B. AHTpOl'IOBa' MI'TY. - Marautoropck: MI'TVY, 2017. -
66¢.: Tabm., rpad. Pexum JIOCTYTIA:
https://magtu. mformsvstema ru/uploader/fileUpload?name= S4 pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooOBEKT.

2. bamMakos, M. 1. Maremaruka [ DneKTpoHHBIN pecypc] : yueOHuk / baimvakor M.U. — Mocksa
: KnoPyc, 2019. — 394 c¢. — (CIIO). — ISBN 978-5-406-06554-9. — Pexum pgoctymna:
https://book.ru/book/929528

JlonoJHUTe/IbHbIE HCTOYHUKU:

1. MImuar, P. A. Anrebpa. 3agauyHUK-IPAKTHKYM [DJIEKTPOHHBINH pecypc]: YuebHoe mocobue /
P. A. Imuar. — Cankr-Ilerepoypr: CIIOI'Y, 2016. — Y. 4. — 184 c. — Pexum nocryna:
https://new.znanium.com/read?id=302340 — 3aru. ¢ 3kpaHa.

2. A6zanoBa, H. M. Maremaruka: anrebpa u Hadyaja aHaJIu3a, TeOMeTpusi [ DJIeKTpOHHBIN pecypc] :
npaktukym [mmst CIIO] / H. M. A6zanosa, 0. H. CamguuxoBa, 10.®. CuBunbkaea ; MITVY. -
Maruutoropck : MITY, 2017. - 1 osnekrpon. ont. muck (CD-ROM). — Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true . — MakpooOBeKT.

3. Slumenes, JI. T. Maremaruka B npuMepax u 3azadax Juist noarotoBku k EI'D u nmocrymienuro B
BY3 [Onexrponnsiii pecype]: yu. noc. / JLT. Slumenes, 2-e uza., non. — MockBa: By3oBckuii yueOHUK,
HUILL UH®PA-M, 2016. — 336 c. — Pexxum noctyna: https://new.znanium.com/read?id=32448 — 3ari. ¢
JKpaHa.

IIporpammuoe odecnieuenne u MuTepHeT-pecypceni:

\ HaumenoBanue I10 \ Ne JloroBopa | Cpok peiicTBHS THLICH3UA
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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://new.znanium.com/read?id=302340
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf&view=true
https://new.znanium.com/read?id=32448

MS Windows 7 (moamucka | 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 0eccpouHo
Kaspersky Endpoint Security mns | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHBIN 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
7Zip CBOOOJTHO PACIIPOCTPAHSIEMOE OeccpovHO

HNHuTepHeT-pecypcsl

1. ®enepanbHbIil 1IeHTp UHDOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB — OIMOP [DnexTpoHHbIi
pecypce]. — Pexxum noctyna: www.fcior.edu.ru, cBo0oaHbIN. — 3ari. ¢ skpaHa. S3. pyc.

2. Enunas xosuiekius nu@poBbIX 00pa30BaTEeNbHBIX PECYpcoB [DNEKTPOHHBIN pecypc]|. — Pexum
noctymna: Www.school-collection.edu.ru, cBo6oaHbIH. — 3ari. ¢ 3kpaHa. S3. pyc.

3. UHTYUT — HallMOHAIBbHBIN OTKPBITHIM YHUBEPCUTET. [DNEKTpOHHBIN pecypc]. — Pexxum noctyna:
www.intuit.ru/studies/courses, cBOOOIHBIN. — 3ariL. ¢ 3Kpana. 3. pyc.

4. MEGABOOK: ynuBepcanbHast sHImkioneaus Kupumna u Medoaust. [DnexkTpoHHbIN pecype]. —
Pexxum noctyma: https://megabook.ru/, cBo6oaubIit. — 3ari. ¢ skpaHa. 3. pyc.

5. ®denepanbHbI 00pazoBareabHbIN mopTan «MHPOpMaMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B o0Opa3oBaHum». [DNeKTpoHHBIN pecypc|. — Pexxum moctyma: http://window.edu.ru/resource/832/7832,
CBOOOJHBIN. — 3ari. ¢ ’3kpana. S3. pyc.

6. Ilopran mudpoBoro obpazoBanms. [DIeKTpoHHBIA pecypc|. — Pexxum pocrynma: www.digital-
edu.ru, cBoOOMHBIN. — 3ari. ¢ sKkpaHa. f3. pyc.

7. EnnHoe OKHO JocTymna K oOpa3oBaTeiabHBIM pecypcam Poccuiickoit deneparuu [ DaeKTpOHHBIN
pecypc]. — Pexxum noctymna: http://window.edu.ru/, ceoboanbIi. — 3ari. ¢ skpaHa. S3. pyc.

4 KOHTPOJIb M1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JJUCIHUAILIMHBI

KOHTpOJIL U OLCHKa PE3YyJIbTATOB OCBOCHHA IAUCHUINUIMHBI OCYIICCTBIIACTCA IIPCIIOAABATCIIEM B
IMpoHEeCCe TCKYLCIr0O KOHTPOJIA U HpOMe)i(YTO‘IHOﬁ aTTCCTalluu.

4.1 Texkymmii KOHTPOJIb

No Kontponupyemble paziesnsl Kontponupyemsbie HaumenoBanue
B (TeMbl) yuyeOHON AMCHUIIMHBI pe3yJbTaThI OLIEHOYHOI'0 CPEJCTBA
1 BBenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MP9,IIP1, ITP2,
azaes 1 Auredpa 11P3, ITP4.ITPS, TIPS, Tecm
IIP10, IIP12
3 Tema 1.1. PazButne nonarus o JIP4, JIP9, MP1 MP3, | Ilpaxmuueckas paboma
quciIe MPY,IIP1, IIP2, ITP3, | (npakmuueckoe 3a0aHue)
11P4, IIP8 Tecm
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Tema 1.2 ®ynkuuu u rpaduku

JIP4, MP1, MP3, MP4,
MPY, IIP1, IIP2, IIP5,
IIPS, IIP10, IIP12

Ipakxmuyeckas paboma
(npakxmuueckoe 3adanue)
Tecm

5 Tenta 1.3 KobHiL. CTele 1 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHH, 1IP2, ITP3, ITP4, IIP8, | (npaxmuueckoe 3adanue)
norapudmel IIP10 Jlukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MPY, | KoumpoavHhas paboma
a3xesa 2 OCHOBBLI TPHTOHOMETPHH 11P3, 11P4, 1TP8, 1TP10
7 Tema 2.1 OcHOBHBIE TOHSITHS JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
Tpuronomerpuu. [IpeobpazoBanus 11P3, ITP4, I11P8, ITP10 | (npaxmuueckoe sadanue)
TPUTOHOMETPUYECKUX BHIPAKEHHIA Tecm
8 Tema 2.2 TpuroHoMeTpHUIECKHE JIP9, MP1, MP3,MP9, | [Ipaxmuueckas paboma
YpaBHEHUS U HEPABEHCTBA 1IP3, 11P4, I1P10 (npaxmuueckoe 3a0anue)
9 JIPY, JIP13, MPI, MP3,
Pasnen 3 Hauana MPs, MP9, IIP1, ITP2, | Tecm
MaAaTEeMaATHYIECCKOIo aHa/In3a I1P5, HP8, HP10,
I1IP11, IIP12
10 JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
Tema 3.1 ITpousBoanas HyHKIHH ’ ’ ’ » | P p
dee HMeEeHI/Ie by MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3a0anue)
P 11PS5, ITPS, 1TP10, Konmponvnas paboma
IIP11, IIP12
11 Tema 3.2. UuTerpan u ero JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
pUMEHEHHE MP5, MPY, IIP5, IIP8, | (npaxmuueckoe 3a0anue)
11P10 Koumponvnas paboma
12 JIPY, JIP13, MP1, MP3,
Paznean 4 I'eomeTpus MP4, MP9, IIP2, IIP3, | Tecm
1IP6, IIPS, IIP10
13 Tema 4.1 KoopauHATEI U BEKTOPEI P9, MPL, MP3, MP9, | [lpaxmusecan paboma
' P p 11P6, ITPS, ITP10 (npaxmuueckoe 3adanue)
14 | Tema 4.2 Ipsimbie u uiockoctu B | JIP9, MP1, MP3, MP4, | [Ipakmuueckas paboma
IPOCTPAaHCTBE MPY, ITP2, ITP3, IIP6, | (npaxmuueckoe 3a0anue)
11P9, ITP10 Konmponvnas paboma
15 | Tema 4.3 MHOrOrpaHHUKYA U JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma

KpYIJIble Tena

MP4, MP9, IIP1, IIP 3,
I1Pe6, IIPS, IIP10

(npaxmuueckoe 3adarue)
Koumponvnas paboma

Paznean S KomOunaropuka,
CTATHCTHKA W TeOpusi
BEpPOSITHOCTEM

JIP4,JIP9, MP1, MP3,
MP9, IIP1, I1P7, ITPS,
IIP13

Tecm

Tema 5.1 DnemeHTsI
KOMOWHATOPUKH

JIP4,JIP9, MP1, MP3,
MPY, IIP1, IIP7, ITP8

Ipaxmuueckas paboma
(npakmuyeckoe 3a0arue)

Tema 5.2 DnemeHTHI TEOPUH
BEPOATHOCTEN U MATEMATUYECKOU
CTAaTUCTUKHU

JIP4, JIP9, MP1, MP3,
MPY, IIP1, IIP7,I1PS,
IIP13

Ipaxmuueckas paboma
(npakmuyeckoe 3a0arue)
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4.2 IlpoMe:xxyTOYHasi aTTeCTALNS

[IpomexyTouHast arrectanusi OOy4YalOIIUMXCSl OCYIIECTBISETCS 110 3aBEPLICHUU U3YyYEHUS
JUCLUIIIMHBI U IT03BOJISIET OIPEAEIUTh KA4ECTBO U YPOBEHb €€ OCBOCHHS.
dopma TPOMEKYTOUHOW aTTecTaluu Mo aucuuiuimHe «Matematukay - audQepeHnrnpoBaHHbINA

3aueT B | cemecTpe U 3K3aMeH BO 2 CEMECTpE.

No Konmponsnsie eonpocwt ougpgepenyuposannozo Tema
3auema/OudaKmuyecKue eOuUHUYbl

1 | ®ynknus. CoiicTBa QyHKIUHU: 00JacTh onpeneneHus, Hynu pynkuuu, | Tema 1.2 OyHkuuu u
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTD, | TpaduKu
IKCTPEMYMBI, 00JIaCTh 3HAYCHUH.

2 | OnpeneneHus CTETICHA YUCIIA C Pa3IMIHBIMU TIoKa3aTessiMu. CBOKCTBA
CTEIIEHEHN. Tema 1.3 Kopnu,

CTENEeHH U Joraprudmbl
3 | Onpenenenue sorapudma urcia. OCHOBHOE Jorapu(MHUUIECKOE

TOXAECTBO. Teopemsl 0 orapudmax. @opmysa nepexoaa OT OJHOTO
OCHOBaHUS K JPyromy.

4 | OnpeneneHusi TPUTOHOMETPUUECKUX (DYHKITHIA.
Tema 2.1 OcHOBHBIE

5 | OCHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA.

MOHSITHS
6 | ®opMyJIIBI CIIOKCHHUSI. TPUTOHOMCTPHH.
[IpeobpazoBanms
7 | ®opMyJIBI PUBEICHUS.
TPUTOHOMETPUUECKUX
8 | ®opmysl peoOpa3oBaHUs CyMMbI U Pa3HOCTH TPUTOHOMETPHUECKHUX BBIpAKEHUN
(GyHKIHA B IPOU3BEACHHE.
9 | Onpenenenust 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIHIA.
10 | ®opmMybl KOpHEH TPOCTEHIITUX TPUTOHOMETPHICCKUX YPABHCHHM. Tema 2.2
Tpuronomerpuyeckue
ypaBHEHHUS U
HEpaBEHCTBA
Ne Tunossble 3agaHuda 1A YK3aMeHa Tema
Oobs13aTesqbHAS YACTh
1 Pemute nmokaszatensHOE ypaBHEHHUE: Tema 1.3 Kopnu, crenenu u
norapu@mbl
49x+1 =7 orap (1)
2 Pemute norapudmuueckoe HepaBeHCTBO: Tewma 1.3 KopHu, crenenu u
Jorapupmbl
(2x—7) > —1.
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3 Yupocrure: Tema 2.1 OcHOBHBIC IOHSTHS
o TPUTOHOMETPHH.
cos cos 2a +tg asinsin2a.
[IpeoOpazoBanus
TPUTOHOMETPUUECKUX
BBIPAKCHUN
4 Pemnre TpuroHOoMeTpr4ECKOE YpaBHEHHUE: Tema 2.2 TpuroHomerpuueckue
73 ypaBHEHHUS U HEPABEHCTBA
2
sinsin 2x = —
2
) Haiit 3HaueHne nNpon3BOIHON B TOUKE X0: Tewma 3.1 [IpousBonHas
pdax? (GyHKIHMH U €€ TIPUMEHEHHE
fx) =—7"x,=1.
3x—1 ' 70
6 HaiiauTe HauMeHblee 3HaYeHne PyHKIUH y = x° — x2 — Tema 3.1 IpousBoaHas
8x + 4 ma orpeske [1;7]. (GYHKIHNU U ee IPUMCHEHNE
7 Haiinmure mpoMexxyTku Bo3pacTaHust yHKIIUH: Tema 3.1 [IpousBoanas
1 GYHKIIUY U ee TPUMEHEHNE
— 4
y==x"—2x
2
8 BrrancnuTe HeonpeaeaeHHbIN HHTErpal: Tema 3.2 UnTterpan u ero
IIPUMEHEHHE.
1
f <§coscosx + 2x —/x |dx
9 K nockoctu npoBeneHa HakiIoHHAas MA U eprnieHauKyIsp Tema 4.2 [IpsiMble U TNIOCKOCTH
MO, paBHbIit 15 cM. YToa Mexly HAKIOHHOW U IIOCKOCThIO B IIPOCTPAHCTBE
cocrasisier 30°. HaiiuTe 1IMHBI HAKIIOHHOM U ee MIPOEKIINH.
10 Haiitu ckansipHoe mpou3BeIeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u
BEKTOPBHI.
a=(23-4); b=(1;-21).
JlomosiHMTEIBLHAS YACTh
1 =3 . 1\* Tema 1.3 Kopnu, crenenu u
Pemnre nokaszaTenbHOE HEPABEHCTBO: | = 2% < (=
2 8 JorapudmMbl
2 Pelure TpUrOHOMETPUYECKOE YpaBHeHHE: 3sin’x — 7 Tema 2.2 Tpuronomerpuueckue
sin sinx cos cos x + 2cos?x = 0. YPaBHEHUS U HEPABEHCTBA
3 Brrunciire momaaps KpUBOJIMHEWHON Tpaneuu: Tema 3.2 Unrerpai u ero

IMPUMCHCHUC.
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4 B ocHOBaHMM NPAMOM IIPU3MBI JIEKUT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKU U
ctopoHaMmu 39 cm, 17 cM u 28 cm. BeicoTa mpu3mbl cOCTaBIISET KpyTJjble Tena
20 cm. HaiinuTe mosiHyro MOBEpXHOCTh U 00bEM MPU3MBIL.

5 Haiitu npou3BoIHY10 CIOKHON (DyHKIIUU: Tewma 3.1 [IpousBoanas
(GyHKIMH U €€ TIPUMEHEHHE

y=\[lnln sinsinz :

Kpurtepuu ouenku ougppepenyuposannozo 3auema u Ik3amena

- «OTIMYHO» - TEOPETUUYECKOEe COJEpKaHUE Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOeoB,
yMeHHUsI c(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrPaMMOM yueOHbIe 3aJaHUs BBIIIOJHEHBI, KAYECTBO
X BBIITOJHCHUA OILICHCHO BBICOKO.

- «XOopomIo» - TEOPEeTHYECKOe COAEpIKaHHWE Kypca OCBOCHO IIOJIHOCTHIO, 0€3 MpoOernoB,
HEKOTOpbIe yMeHHUs CHOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTpaMMOl y4YeOHbIE
3alaHWs BBINIOJTHCHBI, HEKOTOPBIC BUJbI 3a)IaHI/II71 BBITIOJIHEHBI C OIIMOKaMH.

- «YIOBJIETBOPUTEIIEHO» - TEOPETUYECKOE COJEpKaHWE Kypca OCBOCHO YacCTH4YHO, HO
MpoOeNIbl HE HOCAT CYMISCTBEHHOI'O XapakTepa, HEOOXOJUMBbIC YMEHHS padOThl C OCBOCHHBIM
MaTepuaJoM B OCHOBHOM C(OPMHUPOBaHbI, OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MpOrpamMmon 00ydeHus
Y4eOHBIX 33JJaHU BBIITOJIHEHO, HEKOTOPHIE M3 BHITIOJIHEHHBIX 3a/JaHHI COJIEPKAT OMTHOKH.

- «HeyoBneTBOPUTEIHHO» - TEOPETUIECKOE CO/IepKaHNe Kypca HE OCBOCHO, HEOOXOMMBbIe
yMEHHUsI He cPOPMHUPOBAHBI, BHITTOJTHEHHBIC YUEOHBIC 3aJaHUs COIepKAT rpyObIe OMUOKH.

[Tpunoxenue 1

AKTUBHBIE U MHTEPAKTUBHBIE METO/IbI ObYYEHUASA

1. AKTUBHBIE 1 HHTEPAKTHUBHBIE METObl UCIOB3YIOTCS MPU MPOBEACHUU TEOPETHUECKUX U
MPAKTUYECKUX 3aHATUMN:
Paznen/tema [IpumeHsiemble aKTUBHBIE U Kpartkas xapakrepuctuka

HHTCPAKTHUBHBIC MCTO/bI

Pazgen 1 Anre6pa I'pynnoBbie guckyccuun Ha nepBoM sTane kaxjaas rpymnmna u3ydaer u
XapaKkTepu3yeT CBOMCTBA  3JIEMEHTApHBIX
(byHKIHIA.

Tema 1.2 Oyuknun o
YHKLHH, Ha BTOpom »sTame - aHanm3upys CBOICTBa

UX CBOMCTBA U .
byHKIM, CTPOST UX rpaduKu.

rpaduxu
Ha TPeTbEM JTamne MPOU3BOSAT
npeoOpa3oBaHus rpa(uKoB.
Tema 1.3 Kopau, Amnanu3 KOHKpeTHOU cutyanuu | Ha mepBom 3Tane paccMaTpuBarOTCs CTETIEHU
CTETIeHH, C PpalUOHANbHBIM I[OKa3aTeJleM, HaXOJAAT
sorapupmsl HEJIOCTAaTKH MPU PEILICHUU YpaBHEHUI.

Ha BTOpOM J3Talc - 06CY)KI[€HI/IC N TIOUCK

pelicHu-d HpO6J'IeMLI, n KakK CJICACTBUEC -
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BBEJICHUE JIoTapuMa ducia.

Pazgen 2 OcHOBEI
TPUTOHOMETPUH

AHanu3 KOHKPETHON CUTyalluu

CUTyalus-ylIpaKHEHHE Ha TEMY

«TpuroHomMeTpus B OKpy’KaroleM MUpPE».

Pasnen 3 Havama
MaATEMATHUYCCKOI'O
aHaiaus3a

['pynmioBeie nuckyccnun

OO6cyxnenne  mpoOJeMbl  HCCIEAOBAHUS

CBOMCTB (YHKIIMHU, B MHUKPOTPYIIAX U
NpUBEIEHNE UX K O0O0IeMy alropuTMy;
HaxoXJieHWe Tuiomanae guryp m o0ObeMOB

TCJI C IOMOIIBIO OMMPCACIICHHOI'O UHTETpajia

Paznen 4 I'eomeTpust

Tema 4.3
MHOrorpaHHuKu 1
KpyTJble Tena

Henosas urpa

Kaxpnas rpynna mojydyaeT CBOKO 3ajady Ha
BBIUMCIICHUE  TOBEPXHOCTH H
MHOrorpaHHuka. ['pymnma cocraBiser IuiaH
pelieHusl ¥ pemiaer 3ajady. 3areM rpymnmna
3alUIIaeT pelIeHUe Yy JOCKH, OTBEYaeT Ha
BOIIPOCHI.

o0beMa

[Tpunoxenue 2

NEPEYEHb IPAKTUYECKHUX 3AHATHI

Conep:xanue . KoanuectBO
HaumeHoBaHUE NPAKTUYECKUX 3aHATHI
TeMBbI JaCc0B
Pa3znen 1 Aaredpa 34
Tema 1.1 1. Apudmernueckue AeMCTBHS HAJl pallUOHAILHBIMU U 2
KOMIIJIEKCHBIMUY YHCJIaMU.
PasButne noHsATHA
0 YHcIe 2. ToxpaecTBeHHBbIE IPEOOPA30BAHUS PAIIIOHATHHBIX 2
BBIPAKCHUI.
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[IpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (DYyHKITHIH
MIPOU3BEJICHNE, TPe0Opa3oBaHNe MPOU3BEICHHS

3. Pemenue panmoHalbHBIX YpaBHEHHH 2
4. PenieHue cucTeM pallOHAIBHBIX YpaBHEHUI 2
5. Pemienne pannoHalbHBIX HEPABEHCTB 2
Tema 1.2 6. UccrnenoBanme dynxmmii. CBoiiCTBa TMHEHHOMH, 2
KBaJIPAaTHYHOM, KyCOUHO-IMHEHHOU U APOOHO-THHEHHON
OyHKIUU U o
(GYyHKIHHA.
rpaduKu
7. Tloctpoenue u ureHue rpaduKoB GyHKIHI 2
Tema 1.3 8. Pemenne nppanmoHanbHBIX YpaBHEHUH 2
Kopnu, crenenn, | 9. IIpeoOpa3oBaHust BEIpaKEHHH, COMEPKANUX CTCIICHH U 2
sorapudmsl paavKaibl.
10. Pemrenue moka3aTenbHBIX YPaBHEHHIA. 2
11. Penrenne moka3aTeabHBIX HEPaBEHCTB. 2
12. Pemienne mokasaTenbHbIX YPaBHEHUN U HEPABEHCTB. 2
13. HaxosxaeHne 3HaueHHi Jorapudma mo npou3BoILHOMY 2
ocHoBaHHMIO. [Tepexos 0T 0THOr0 OCHOBaHUSA K APYrOMY.
Beruncnenue u cpaBHeHHUE JOrapupmMoB.
JlorapudmMupoBaHre U MOTCHIIMPOBAHUE BBIPAKEHHH.
14. TIpuGnmkeHHbIC BBIYUCICHUS U PEIICHUE MTPUKIIATHBIX 2
3ajad.
15. Pemienue norapuMuvecKux ypaBHEHUM. 2
16. Pemrenue iorapupMuvecKux HEpaBEHCTB. 2
17. Pemienue iorapupMU4eCKuX YpaBHCHUM U HEPABEHCTB. 2
Pa3jaen 2 OcHOBBI TPUTOHOMETPHUH 17
Tema 2.1 18. PapnaHHbIi METOJI U3MEPEHHsI YTJI0B BPAILLEHUS U CBSI3b C 2
rpagycHoi mepoil. Haxoxaenue 3HaueHun
OcHOBHbIE .
TPUTOHOMETPUYECKUX (PYHKLUH.
HOHATUSA
19. IIpeobpazoBaHus TPUTOHOMETPHUYECKUX BBIPAKECHU. 2
TPUTOHOMETPHH.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
ITpeoOpa3oBanus =
20. [IpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH. 3
[PUTOHOMETPHUYECKUX dopmyIibl cIoXKeHUs, yaBoeHUs. POopMyIIbl IPUBEICHUS.
BBIPAYKEHUIT 21. IIpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBHIPAKECHUH. 2
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TPUTOHOMETPUUYECKHUX (PYHKIUN B CyMMY.

22. Tloctpoenue rpaukoB TPUTOHOMETPHUYECKUX (DYHKIIHIA C 2
UCIOJIb30BAHNEM F€OMETPUIECKUX MPE0OPa3OBAHHIA.
Tema 2.2 23. [IpocTeiinme TPUrOHOMETPUYECKHE YPAaBHEHHS U 2
HEPaBEHCTBA.
Tpuronomerpuuec
KM€ ypaBHEHUA U | 24. TpuroHoMeTpu4ecKrue YpaBHEHUS K METOIbl MX PEIICHUSI. 2
HEPaBEHCTBA
25. TpUroHOMETpHUYECKIE YPaBHEHHS. 2
Pa3nen 3 Hayana MaTeMaTH4ecKOro aHajn3a 30
Tema 3.1 26. YUucnoBass I1OCIEIOBATEILHOCT, CIIOCOOBI €€ 3aJaHus, 2
BBIUMCIICHUS  WIEHOB  MocjenoBarenbHOCTH.  [lpemen
[IpousBoaHas N
nocnefoBareabHocTu. Haxoxienue npenenos QyHKIHM.
GyHKIMY U ee
MIpUMEHEHHE. 27. HaxoxxJieHHe TPOU3BOIHBIX 110 OPEICIICHHIO. 2
28. IlpaBuna u dopmynbl  auddepeHIUpOBaHns, TadIuIa 2
MIPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
29. Beruncienne mpou3BOJHBIX CIIOKHBIX (YHKIIUH. 2
30. [Ipon3BogHas: MEXaHWMYECKHUH W TE€OMETPHYCCKHI CMBICT 2
MPOU3BOJHOMN. Y paBHEHHUE KacaTeIbHOM.
31. O6mras cxema uccieoBaHus (PyHKITUH. 2
32. UccnenoBanre (GyHKIMH C TOMOIIBIO TMPOU3BOJHON H 2
MOCTPOEHHE I'PahUKOB.
33. Haxoxneune HauOONBIIEr0 M HAWMEHBIIETO 3HAYEHUS U 2
AKCTpEeMaNIbHBIX 3HaYeHUW (QyHkuu. [IpukinagHeie 3aqauu
Ha 3KCTPEMYM.
Tema 3.2 34. nTerpan u repBooOpasHas. Haxoxnenue 2
HEOIPENICICHHBIX ~HMHTErPaJioB IPH IOMOIIUA CBOWCTB
WNurerpain u ero
WHTETPAJIOB.
MIPUMEHEHHE.
35. HTerprpoBaHue METO0M 3aMEHbI IICPEMEHHOM. 2
36. MaTerpupoBaHue pa3aTuYHbBIMU METOAAMHU. 2
37. Teopema Herotona-Jleiibnuna. Boruncnenue 2
OIIpeJIeIEHHBIX UHTETPAJIOB.
38. Boruncienue onpeaeraeHHbIX HHTETPaJIOB METOIOM 3aMEHbI 2

IIEPEMEHHOM.
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39. Beruucnenue miomaaei Guryp u 00beMoB Tell. 2
40. dusnyeckue MPUIOKEHNUS HHTETPAJIOB. 2
Pa3znen 4 I'eomerpust 32
Tema 4.1 41. Bexropsl. [ledictBusi ¢ Bektopamu. [lekapTroBa cucTema 2
KOOpJAMHAT B MPOCTPAaHCTBE. PaccTosiHuE MEKIAY TOUKAMU.
Koopaunate! u
BEKTOPBI. 42. JlexapToBa cUCTeMa KOOPIMHAT Ha IJIOCKOCTU. Y pPaBHEHUS 2
IIPsIMOM, OKPYKHOCTH. PelieHue 3agad Ha pacnoioKeHUE
MPSIMBIX HA IIOCKOCTH.
Tema 4.2 43. Pemenwne 3a1a4 Ha MapajuIeIbHOCTh MPSMON U TIIOCKOCTH. 2
[Ipsimble u ockocTh| 44, Pemmenne 3agad  Ha TEPHEHIUKYJISPHOCTh TPSIMOM U 2
B IIPOCTPAHCTBE. TUTOCKOCTH.
45. Pemienne 3ajjad  Ha TpUMEHEHUE TeopeM O Tpéx 2
MEPIEeHIUKYIISIpax.
46. Pemienue 3aa4 Ha mapaJieIbHOCTh TUIOCKOCTEH. 2
47. Pemienue 3a7a4 Ha IBYTPAHHBIC YTIIHI. 2
Tema 4.3 48. Pemrenue 3a1a4 Ha apajyieenumnea u Kyo 2
MHuororpannuku | 49. Pemrenue 3aaq Ha IPU3MY. 2
u Kpyrable Tena. | 50. Pemienue 3a1au Ha IUpaMuLy. 2
51. Pemenue 3a1a4 Ha BBIUYMCIICHHE OOBEMOB M TIOBEPXHOCTEH 2
MHOTOTPaHHUKOB.
52. Pemenue 3a1a4 Ha MWIHH]IP. 2
53. Pemenue 3amay Ha KOHYC. 2
54. Pemienue 3a1a4 Ha 1map u chepy. 2
55. Pemenue 3a1ay Ha KOMOMHAIIMY T€OMETPUUCCKUX TElL. 2
56. Pemenue 3a1ay Ha KOMOMHAIIUN T€OMETPHICCKUX TEI. 2
Pa3nes 5. KomOnHaTOpHKa, CTATHCTHKA U TEOPHS 4
BEPOATHOCTEH
Tema 5.1 57. Pemenne koMOMHATOPHBIX 3a/1a4. Pa3merieHus, coueTaHus 2
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DneMeHTbI
KOMOWHATOPHKH

" NCPECTAHOBKU.

Tema 5.2
DneMEeHTBl TEOPUH

BEPOATHOCTEHN U
MaTeMaTH4YECKOU
CTaTUCTUKU

58. Kitaccuueckoe onpejiesieHue BEpOITHOCTH, CBOMCTBA
BEPOSITHOCTEH, TEOPEMA O CYMME BEPOSTHOCTEN.
Brruncnenue BeposSTHOCTEM.

Hroro

117
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OBPA3OBATEJIbHBIA MAPIIIPYT

[Tpunoxxenue 3

Kontposnmpyemsbie
KoHntponbHas paszensl (TEiMBI) Kontpomupyemsbl Omenounbre cpeacTsa
TOYKa yueOHOI € pe3yJbTaThl
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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No Pasnen paboueii Kparkoe coaepkaHue U3MEHEHUS/ I0MOJTHEHUS Jara, [loanuce
rn/m [MpOrpamMMbl Ne npoTokoJiajnpeaceaarens
sacenanus 11K [1K
Pabouas nporpamMmma y4yeOHOM auCUUILIMHBI «MartemMaTruka
aKTyaJIM3MpOBaHa.
B pabouyro nporpaMMy BHECEHBI CJISIYIOLIHE M3MEHECHHSI: B
3 YVCJIOBUA B CBA3M € 3aK/IIOYEHHUEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 . |
PEAJIM3ALIMU INEKTPOHHBIMHK OUOIMOTEUHBIMU cHcTeMamu Db [TpoTokon Ne
L et Axazemust K-27-20 ot 20.02.2020 . UI Bypuesa Al.no | |
JACLIUTTJIMHBI

JIMCT PETUCTPALIMU UBSMEHEHHUHU U JOTNNOJIHEHUH

31.03.2023 r., Cucrema 3JIEKTPOHHOI0 O0YUYEHHS
«Axkagemusa» K-39-21 or 12.07.2021 r. OO0 «Axkanemus-
meaua» no 31.08.2024 r., 5bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,95C FOPAUT K-42-21 ot 12.07.2021 r. OO0
«nekTpoHHoe m3aarenbctBo FOPAUT» ¢ 01.09.2021 no
31.08.2022 r., 3bC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,
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