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1 OBIIASI XAPAKTEPUCTUKA PABOYENH TIPOTPAMMBI  YUYEBHOIA
TACIATLITAHBI

1.1 Obs1acTh NPpUMEHEHHUS TPOrPAMMBI

PabGouast mporpamMma y4eOHO#H MUCHUIUTUHBI «MaTeMaTHKa» SBISCTCS YacThio 00pa3oBaTeIbHOMN
nporpammbl  CITO — mporpamMmbl MOATOTOBKH CIEIHMAIMCTOB CPEIHEr0 3BEHA IO CICHHAIbHOCTH
cpenHero Mpo(eCCHOHAILHOTO 00pa30BaHUS TEXHOJIOTHYECKOro Mpoduis mpodecCHOHATbHOTO
oOpa3oBaHUs.

PaGouas nmporpamma cocraBieHa st O4HON (HOPMbI 00yUEeHHUS.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpPeIHero
3BeHA

VYyeOnas aucuuminHa «MaTemMaTHKa» OTHOCUTCS K 0011eo0pa3oBaTeIbHOMY IUKIY MPOTPaMMBI
MOATOTOBKU CHEIUAIMCTOB CPEIHEro 3BEHa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanus «MaremaTuka u HTHPOPMATHKA.

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

PaGouass mporpamma ydeOHOW AMCHMILIMHBI «MaTeMaTHKa» HMEET MEXKIPEAMETHYIO CBS3b C
o01ieo0pa3oBarenbHBIMU yUYeOHBIMU AUCHUIITMHAMH «DPu3ukay, « MHbopMaTuka.

3HaHMUS U YMEHHUS, MOJTYYEHHbIE 00Oy4YarolMMUCS MPU OCBOEHUHU 0011e00pa3oBaTeabHON yueOHOI
TUCHUILTUHBL «MaTteMaTukay, yriyousioTcs U paclIupsOTCs B IPOIECCe U3yUeHUs! yUeOHBIX AUCHIUILIINH
MIPOrpaMMBbI MOJITOTOBKH CTECTIMAIICTOB CpemHero 3BEHA €CTECTBEHHOHAYYHOTO u
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 Ilnanupyemble pe3yJbTaThl 0CBOECHHS AU CHUIIINHBI:

OcBoeHue cojaepkaHus y4eOHOM IUCHUIUIMHBI «MareMaTuka» o0ecnednBaeT JOCTHKEHUE
00yJaroIUMHUCS CIEIYIONNX Pe3yabTaToB:

JIMYHOCTHBIE pPe3yJabTaThl

c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | HayKku U OOIIECTBEHHOM NMPAaKTUKHU, OCHOBAHHOT'O Ha JUAJIOTe KYJIbTYp, a TAKXKE Pa3IMuHbIX
¢opM 0011eCTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CAMOOOPa30BaHMIO, HA

JIP9 HPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIIEHNE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTICHIHOM NMpo(hecCHOHaIbHOM U 00IIECTBEHHOM JesITeIbHOCTH;

OCO3HaAHHBIN BBIOOP Oyaytieit mpodeccun U BO3MOKHOCTEH peain3aliii COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOLLICHHE K MPO(PECCHOHATIBLHOMN 1eATEIbHOCTH KaK BO3MOXKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY1aPCTBEHHBIX, 00IIEHAIMOHATIbHBIX
npobJewm;

JIP13

MeTanpeaMeTHbIe Pe3yJbTaTh

YMEHHME CaMOCTOSTENbHO ONpEAENATh ILEJIU JACITEIbHOCTH UM COCTaBIATh  IUIAHBI
NESTEIbHOCTH; CaMOCTOSITEIbHO OCYUIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
MP1 | nesTeNbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS AOCTHMKEHMS IOCTaBJIEHHBIX
Hesnel W peanu3aluy IUIAaHOB AESITeIbHOCTH; BHIOMpATh YCIEIIHbIE CTPATErUy B Pa3IMYHbIX
CUTYalUsIX;

BJIQ/ICHHE HAaBBIKAMHU IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENLCKOM M IPOEKTHOU
NeSITeIbHOCTH, HAaBBIKAMHU pa3pelleHus NpolieM; CIOCOOHOCTh ©  TOTOBHOCTH K

MP3
CaMOCTOATEIIbHOMY TOMCKY METOJIOB pEHICHHUS MPAKTUYECKHX 3a7a4, MNPUMEHEHHIO
pPa3JIMYHBIX METOJIOB IMO3HAHUSI;

Mpa | TOTOBHOCTb CIIOCOOHOCTh K  CaMOCTOSITEIPHOW  MH(OPMAIIMOHHO-TI03HABATEIbHON

ACATCIIbBHOCTH, BJIAACHHUC HABBIKAMU IMOJIYYCHUS HCO6XO,Z[I/IMOI‘;I I/IH(I)OpMaI_II/II/I nu3 CJ'IOB&pCfI




pasHBIX THIIOB, YMEHHE OPHUEHTHPOBATHCA B paA3IMYHBIX HCTOYHUKAX HH(OpMAIHH,
KPUTHYECKH OLIEHWBATh M MHTEPIPETUPOBATh MH(GOPMAIUIO, MOTYYaeMyI M3 pa3iNdHbIX
VCTOYHUKOB;

YMCHHUEC HCIOJB30BaTh CpPCACTBA I/IH(l)OpMaL[I/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit
(z[anee - I/IKT) B PCIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX H OPraHU3allMOHHBIX 3a1a4 C

MP3 coOnrofcHreM  TpeOOBaHWA  IPrOHOMHUKH,  TEXHHKHU 0e30MMacHOCTH,  TUTHCHEI,
pecypcocOepeKeHus], IPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 6€30I1aCHOCTH;
BJIaJICHHE HAaBBIKAMHU [TO3HABATEIBHOMN pedieKCUn KaKk OCO3HAHUS COBEPIIAeMbIX JeHCTBUI 1

MP9 | MBICIINTENBHBIX IPOLECCOB, MX PE3YyJIbTATOB M OCHOBAaHUMU, TPAHULl CBOErO 3HAHHUA U

HC3HAHW, HOBBIX ITO3HABATCIILHBIX 3a1a4 U CPCACTB UX JOCTHIKCHUA.

IIpenMeTHBIE pe3yabTAThI

I1P1

c(OPMHPOBAHHOCTD MPEACTABICHUIA O MAaTEMaTHKE KaK YaCTH MHUPOBON KyJIbTYPHl U O MECTE
MaTeMaTHK{d B COBPEMEHHOM LMBWIIM3ALMU, O CIOCO0axX OMHUCAaHMs HAa MaTeMaTHYECKOM
A3BIKE SIBJICHUN PEAJIBHOIO MUPA;

I1P2

c(OPMHPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHYECKUX HOHATHAX KaK O BaKHEHIIMX
MaTE€MaTUYeCKNX MOJENSAX, MO3BOJIAIOLIMX OIKCHIBaTh M M3y4aTh pas3HblE MPOLECCHl U
ABJICHUS; ITOHMMAHHE BO3MOXKHOCTH AaKCHOMATUYECKOIO IIOCTPOEHUS MaTeMaTUYEeCKUX
TEOPHIL;

ITP3

BJIAACHUC MCTOHAAMH [IOOKa3aTCJIbCTB U aJITrOPUTMOB PCIICHUSA;, YMCHUC HX IIPUMCHSITH,
IMPOBOAWTH NOKA3AaTCIbHBIC PACCYKACHUA B XO04C PCUHICHUA 3a1a4,

I1P4

BJIIAICHUC CTAHAAPTHBIMH [IIPpHUCMaMU PCHICHUA palMOHAJIBbHBIX KW HPPAOUOHAJIbHBIX,
MOKa3aTCJIbHBIX, CTCIICHHBIX, TPUT'OHOMETPHUYCCKUX ypaBHeHI/II\/JI N HCPABCHCTB, UX CUCTCM;

ITP5

c(hOpMUPOBAHHOCTh TMPEACTABICHUH OO0 OCHOBHBIX TOHSTHSAX, HJIEAX W METOJax
MaTeMaTUYECKOr0 aHaJIN3a;

I1P6

BIIQJICHUE OCHOBHBIMM IIOHATHSAMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; c(hOPMUPOBAHHOCTh YMEHUS PACIIO3HABAThH HA YEPTEkKaX,
MOJIEISIX ¥ B pEallbHOM MHpE F€OMETPUUYECKHE (PUTYpbI; MIPUMEHEHHE M3YyUYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢Gopmyn A pelIeHUs Te€OMETPUUECKUX 337ad U 3a1ad C
IIPAKTHYECKUM COJIEP)KAHUEM;

I1P7

C(l)OpMPIpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 0 Imponeccax " SABJICHHUAX, UMCIOIIUX BCPOHTHOCTHLIﬁ
XapaKkTep, 0 CTATUCTHYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHUPCE, 00 OCHOBHEBIX IOHSTHSIX
3JICMCHTapHOI>'I TCOpHHU BCPOHTHOCTCP’I; YMCHI/Iﬁ HaxXOoJuTb W OLCHUBATH BEPOATHOCTU
HACTYILICHUA COOBITUHA B HpOCTCI\/JIIHI/IX MPAKTUYCCKHUX  CUTyalHUsAX W  OCHOBHBIC
XAPaKTCPUCTHUKN CJ'Iy‘-IElfIHLIX BCJIMYHH,

TIPS

BJIaZICHUE HABBIKAMH HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TMPU PEHICHUU
3a7a4;

I1P9

c(hOpMUPOBAHHOCTH TPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTeNbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUM U POJIM AKCUOMATHKA B IIPOBEICHUM JACAYKTUBHBIX
pacCyKJICHHI;

I1P10

c(OpPMHUPOBAHHOCTh MOHITHIHOTO alapara Mo OCHOBHBIM pa3JieliaM Kypca MaTeMaTHKH;
3HaHUU OCHOBHBIX T€OpeM, POPMYJ U YMEHHS UX MPUMEHATH; YMEHUS JOKa3bIBaTh TEOPEMbI
Y HAXOJWUTh HECTAHJIAPTHBIE CTIIOCOOBI PEIICHHUS 3a/1a4;

I1P11

chOpMUPOBAHHOCTh ~ YMEHHUW  MOJCIMPOBATH  pEallbHbIE  CUTYyallMd, HCCIIe0BATh
IIOCTPOEHHBIE MOJEIHN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIIbTAT;

P12

c(OpPMHPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMAaTHYECKOrO aHalIM3a U
UX CBOMCTBAax, BJaJIEHHE YMEHHEM XapaKTepH30BaTh MoBeleHUEe (PYHKUIUH, WCIOJb30BaHUE
IIOJIYYEHHBIX 3HAHWM JJI ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

P13

BJIQJICHUE YMEHMSIMHU COCTaBIICHHS BEpPOSTHOCTHBIX MOJENIEH IO YCIOBHIO 3aJaud H
BBIYUCIICHHUSI BEPOATHOCTU HACTYIUICHUS COOBITHI, B TOM 4YHCJE C IpUMEHEHHEM (OpMYI
KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUU BEPOSITHOCTEH; HCCIIEOBaHMS CIIydalHBIX
BEJIMYUH 110 UX PACIPEIEICHUIO.




2 CTPYKTYPA M COJAEP)KAHUE YUYEFHOU TUCHUTIINHBI

2.1 TemaTu4ecKui miaaH

YueOHas Harpy3ka

00y4arouuxcs
Bcero | B Tom uncie
Iliianupyembie
JIeK npak
pe3yJIbTaThI
Pa3nen/ Tema IMCHMIIINHEI 107 THYE
", CKHe OCBOEHHS
JUCHHUILINHBI
ypo 3aHA
KH THSA
BBenenune 2 2
JIP4, JIP9, MPI,
MP3, MP4, MP9,
13aen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, IIP4,
IIP5, TIPS, IIP10),
IIP12
JIP4, JIP9, MP1I,
Tema 1.1. PazButue noHATHS O YHUCIIE 20 10 10 MP3, MP9, [IP],
IIP2, [IP3, IIP4, I[IP8
JIP4, MP1, MP3,
MP4, MP9, [IP],
Tewma 1.2 @ynkuuu u rpaduku 12 8 4 11P2. 1P, TIPS,
IIP10, [1IP12
JIP9, MP1, MP3,
Tewma 1.3 Kopnu, creneru u jorapu@msi 36 16 20 MP9, I[IP2, IIP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
134en 2 OCHOBbl TPUTOHOMETPUN 32 15 17 MP9, I[IP3, [IP4,
TIPS, IIP10
Tema 2.1 OcHOBHBIE HOHATHS JIP9, MPI1, MP3,
Tpuronomerpuu. [IpeobpazoBanus 20 9 11 MP9, IIP3, I1P4,
TPUTOHOMETPUYECKUX BBIPAKECHUN 1IPS, IIP10
Tema 2.2 TpuronomeTpruyeckue ypaBHEHHS U JIP9, MPI, MP3,
HepaBeHCTBa 12 6 6 MP9, TIP3, I1P4,
IIP10
JIPY, JIP13, MPI,
Pa3nen 3 Hauana mateMaTH4eCKOro 66 36 30 MP3, MP5, MP9,
aHaJIM3a IIP1, IIP2,IIP5, IIPS,
IIP10, I[IP11, IIP12
JIPY, JIP13, MPI,
Tema 3.1 IIpousBogHas GyHKINH U €€ 38 29 16 MP3, MP5, MP9,
TIPUMEHEHNE IIP1, IIP2, IIP5, TIPS,
IIP10, I[IP11, IIP12
JIP9, JIP13, MP]I,
Tewma 3.2. IHTerpan u ero npuMeHeHue 28 14 14 MP3, MP5, MP9,
IIP5, TIPS, IIP10
Pa3nea 4 I'eomeTpust 54 22 32 JIPY, JIP13, MPI,




MP3, MP4, MP9,
IIP2, IIP3, IIP6, TIPS,
IIP10
JIP9, MP1, MP3,
Tewma 4.1 KoopauHaThl 1 BEKTOPHI 8 4 4 MP9, [1IP6, IIPS,
IIP10
Tewma 4.2 IIpsiMmble U IJIOCKOCTH B JIP9, MP1, MP3,
HPOCTpaHCTBe 20 10 10 MP4, MP9, IIP2,
IIP3, IIP6, IIP10
JIP9, JIP13,MP]I,
MP3, MP4, MP9,
Tema 4.3 MHOTOTpaHHHUKHU U KPYTJIbIe TEIa 26 8 18 1IP1. IIP 3. IIP 6.
TIPS, IIP10
Pa3nesa 5 KomOnHaTOpHKa, CTATHCTHKA H JIP4.JIP9, MP1, MP3,
Teopusi BEPOATHOCTEM 12 8 4 MP9, IIP1, ITP7,
IIPS, IIP13
JIP4, JIP9, MP1I,
Tema 5.1 DneMeHTb KOMOMHATOPUKHU 6 4 2 MP3, MP9, IIP1,
IIP7, IIP8
Tewma 5.2 DneMeHTHI TEOPUU BEPOSITHOCTEH U JIP4, JIP9, MP1,
MaTeEMaTUYECKON CTaTUCTUKHA 6 4 2 MP3, MP9, IIP,
IIP7IIPS, IIP13
IIpoMe:xxyTO4YHast aTTEeCTAllUsA, B TOM YHCJIE 18 JIP4, MP9, I[IP1
KOHCYJIbTAUMHU
Bcero 252 117 117

2.2 Coaep:xaHue y4eOHO TMCHHUNIHHBI

BBEJIEHUE

BxonHo#t koHTposib. MHCTPYKTUBHBIN 0030p cojepkKaHusl y4eOHOW NUCUUIUIMHBI U 3HAKOMCTBO
00y4aroIuXxcsi ¢ OCHOBHBIMH YCIIOBUSIMU U TPEOOBAHUSAMHU K OCBOCHUIO MPOTPAMMBEI.

Cooepoicanue yuebHo2o mamepuania:

MatemaTtuka B Hayke, TEXHUKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTHUSX U MPAKTHUECKON
nesitenpHOCTH. llemm u  3amaum  w3ydeHuss MareMatukd mnpu  ocBoeHuu mnpodeccuit CIIO wu
cnenuansHoctel CIIO cnenmansHocteit CI1O.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C pOJIbI0 MaTeMaTHMKH B HayKe, TEXHHKE, HSKOHOMHUKE, HH()OPMAIIMOHHBIX
TEXHOJIOTUSIX M MPaKTUYECKOW JeATenbHOCTH. (O3HaKOMJIEHHE C LEeIsIMH U 33Ja4yaMH  H3Yy4EHHUS
MaTtemaTtuku npu ocBoenuu npodeccuii CI1O u cneunansaocteit CIIO.

Pasznen 1 AJITEBPA

Tema 1.1 Pa3ButHe NOHATHSA O YHCTIE

Lensie w pamuoHanbHble uucha. [ledicTBurenbHple yucia. [IpuOavikeHHbIE BBIYMCIICHHS.
KommuiekcHple uucna. PanyoHanbHble ypaBHEHHS M HEPAaBEHCTBA. PaBHOCHUIIBHOCTb YpaBHEHMI,
HEpaBeHCTB, cucTeM. OCHOBHbIE NMPUEMBI UX PELIEHUS (pa3ioXKeHHe HAa MHOXKHUTEIH, BBEIEHUE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TpaduuecKkuii MeTo1). MeToa HHTEpBaJIOB.

Buabl yueOHoO# nesiTeJIbHOCTH

Brimonnenue apupMeTuieckux ASMCTBHIA HAJl YUCIIaMHU, COYETasl YCTHBIC U TMChbMEHHBIE IPUEMBI;

HaXO0XJeHWEe NMPUOIMKEHHBIX 3HAUYEHUS BEJIMYMH U MOTPEHIHOCTEH BBIYMCIECHUHN (a0COIIOTHOW U
OTHOCHUTENILHOW); CpaBHEHHE 4YHCIIOBBIX BBIPAKEHUH; HAXOXKICHHE OLIMOOK B MPeoOpa3OBaHUAX U
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BBIYUCIICHUSX (OTHOCUTCSI KO BCEM ITYHKTaM MPOTPaMMBl).

O3HakOMJIEHHE C TPOCTEHIIMMHU CBEACHUSIMH O KOPHAX aJireOpanveckux ypaBHEHUH, MOHATHUSIMUI
HCCJICIOBAHUS] YPABHEHUH U CUCTEM YPaBHEHUM.

N3yueHnne Teopun paBHOCWIBHOCTH YpaBHEHUU M ee mpuMeHeHus. [IoBTopeHue 3amucu pereHus
CTaH/IAPTHBIX YPAaBHCHHM, MPHEMOB MPEOOpa3OBaHUS YPAaBHCHHH [UIsl CBEIEHUS K CTaHIAPTHOMY
ypaBHEHMIO. PelieHue cucTeM ypaBHEHMI C MPUMEHEHHEM pPa3iM4YHbIX CrnocoOoB. O3HAKOMIIEHHE C
OOIIMMK BOIIPOCAMU PEIICHHS] HEPAaBEHCTB M HCIOJB30BaHWE CBOWCTB W TpaduKoB (QYHKIMH Mpu
pelIeHNU HEPABEHCTB.

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTU4YECKMX METOAOB JJIA PELICHUS COAEPIKATEIbHBIX 3aJad U3 Pa3IMYHbIX
obractell HAyKH U MpakTUKU. HTepripeTupoBaHue pe3yabTaTOB C yUYETOM PeallbHbIX OTPaHHYCHUH.

Tema 1.2 @ynkuum u rpaguku

Oynkiun. OO6sacTb ONpeAereHHUs W MHOXKECTBO 3HAYeHMH; rpaduk (QyHKIMM, HOCTPOCHHE
rpaduKoB QPYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa QyHKIMHM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTh, HNEPUOTUYHOCTb.
[TpomexxyTku Bo3pacTaHusi W yObIBaHMS, HAaUOOJIbIIEe W HAWMEHbBIIEE 3HAYEHUS, TOUYKH IKCTpEMyMa.
I'papuueckas unTepnperauus. [Ipumepsl (QyHKIMOHAIBHBIX 3aBUCUMOCTEH B pEaJIbHBIX Ipoleccax U
aBleHusIX. Apudmernueckue onepaunu Haa pyHkuusaMu. Craoxnas yHkuus (kommosunus). [loasrue o
HENPEepbIBHOCTH (PYHKIUH.

Oo6parnbie pyakmun. O6IacTh ompeneneHus U 00acTh 3HaueHHid oOparHoW (yHkmmu. ['padux
o0OpaTHOM (YHKITHH.

Buabl yueOHoil 1eATeIbHOCTH

O3HakoMJICHHE C TIOHATHEM NEPEMEHHOM, IpUMEpaMH 3aBUCUMOCTEH MEX/1y TepeMEHHBIMU.

O3HakomJieHHE C TIOHSATHEM rpaduka, onpeaeneHre MPUHAUICKHOCTH TOYKH TpaduKy (yHKIHH.
Omnpenenenue no ¢popmyJe MpocTenliei 3aBUCUMOCTH BU1a ee rpaduka. Beipaxkenue no ¢popmyse oaHoi
nepeMeHHon dyepe3 apyrue. O3HakomiieHHE C ompeneneHueM (QyHKuu, (HOpMyIUPOBAHHUE €TO.
Haxoxnenue obnactu omnpeneneHus M oOnacTH 3HaueHUM ¢yHkuuu. O3HAKOMIIEHHE C IpUMepamu
(GYHKIIMOHATBHBIX 3aBHCHMOCTEH B peaNbHBIX MpOIeccaX M3 CMEXHBIX AUCHUIUIMH. O3HaKOMJICHHE C
JI0Ka3aTelNbHBIMU  PAcCYKJICHUSAMU HEKOTOPbIX CBOWCTB JIMHEHHOM M KBaJApaTUYHOM (YHKUHUH,
MIPOBEJICHUE MCCIEI0BAaHUS JIMHEWHOM, KYCOUHO-JIMHEHHOMW, JpOOHO-JIMHEHHOM U KBaJpaTUYHOU
¢bynkuuit, noctpoenne ux rpadukoB. Iloctpoenne u uteHue rpadukoB QyHkuuil. Mccnenoanue
¢byakumun. CoctaBieHue BUAOB QYHKIIUN 110 JAHHOMY YCIIOBHIO, PEIICHHUE 3a]]a4 Ha SKCTPEMYM.

Brinonnenue npeobpazoBanuit rpaguka GyHKIUH.

Wzyuenune nouamus obpamnoii ¢ynkyuu, ONpeneNeHue BUIa U Nocmpoenue 2paguka oopamHoi
QyuKryuu, Haxodxcoenue ee obaracmu onpeoeneHus u ooracmu sHavyenuu. IIpumeHeHne cBOUCTB QyHKIMI
MIPH UCCIICIOBAaHUH YPaBHEHHUH M PEIICHUH 33]1a9 Ha SKCTPEMYM.

O3HaKOMJICHHE C MIOHATHEM CIIOKHOU (PYHKIIUU.

Tema 1.3 KopHu, creneHu u Jorapugmsl

Kopun wu crenenu. KopHu HarypambHOM CTENeHM W3 4YHMCIa M MX CBoMcTBa. (CTemeHu ¢
paloHaIbHBIMU IOKA3aTEIsIMH, UX cBoMcTBA. CTENEeHW C AEHCTBUTENBHBIMU NoOKazarensiMu. CBoiicTBa
CTEIICHH C JCUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOe JorapupMuU4eckoe TOXKIeCTBO. JlecaTuyHbie W
HaTypasbHble orapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexo Kk HOBOMY OCHOBAHHIO.

IIpeoOpasoBanue anreOpanyecKux BBIPAKECHUI. ITpeoOpa3oBanue paloHaIbHbIX,
UPpaLMOHATILHBIX, CTEIIEHHBIX, I0KAa3aTEeIbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

[TokazarenbHast u norapudmudeckas ¢pynkiuu. Onpenenenus GyHKUUN, UX CBOMCTBA U rpadUKH.
[IpeobpazoBanus rpadukoB. [lapamnenpHbIA TEPEHOC, CHUMMETPHSI OTHOCHTEIBHO OCel KOOpIAWHAT, U
CUMMETpUSI OTHOCHUTEIBHO Hayajla KOOPJIWHAT, CUMMETPUS OTHOCUTENIBHO MpPSIMOW, pacTsDKEHUE U
CXaTue BJOJb OCE KOOpIUHAT.



[TokazarenpHble U JorapupmMudeckue ypaBHeHHs. OCHOBHBIE MPHEMBI UX PEIICHUS (pa3loKeHue
Ha MHOKUTEJIN, BBEJICHIE HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, TpaduYecKuil METON).

[TokazarenbHble U JorapumMuyeckie HepaBeHCTBa. OCHOBHBIC PUEMBI X PEIICHUS.

Buabl yueOHO# 1eATeJIbHOCTH

O3HakOMJIEHME C IOHSATHEM KOpHSA N-1i CTENEHM, CBOMCTBAMM pAJAMKAIOB U C IIpaBUJIaMU
cpaBHeHUEM KopHeil. DopMynupoBaHHE OINpENEICHUS KOPHA U CBOMCTB KOpHE. Beruucienue u
CpaBHEHHE KOpPHEH, BHINIOJHEHNE MIPUKHUIKA 3HaUeHHs KopHs. [IpeoOpa3oBanne YHCIOBBIX U OYKBEHHBIX
BBIpXEHUI, COlepKalluX paaukaibl. BeimonHenue pacueroB mo (Gopmynam, coaepKalluM paluKabl,
OCYIIECTBIISII HEOOXOMUMBIE TIIOACTAHOBKM W TpeoOpaszoBaHus. OmnpeneneHue pPaBHOCHIBHOCTH
BBIDAXKEHUI C paaukaiaMu. PelleHHe HppalMOHAIBHBIX YypaBHEHHU. O3HAaKOMJIEHHME C IOHSATHEM
CTENEHU C JCUCTBUTEIBHBIM IIOKasaTeneMm. HaxoskaeHue 3Ha4yeHUM CTENEeHH, HCIHOJIb3ys IIpU
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIE CPEACTBA. 3alUChIBAHME KOPHS N-i CTETNEHH B BHJE CTENEHU C
IpOOHBIM TOKa3areneM U HaoOopoT. DopMmylupoBaHHE CBOWCTB CTENECHEW. BhrumclieHHWe cTeneHeu c
palMOHANIBHBIM [IOKA3aTEJIEM, BBINOJHEHUE MPUKHUIKUA 3HAYEHUs CTENEHHU, CPABHEHHUE CTEIICHEM.
[IpeoOpa3oBanue YUCIOBBIX M OYKBEHHBIX BBIPAKEHHM, COACPIKALIMX CTENEHH, MPUMEHSS CBOWCTBA.
Pemenne mnokazarenbHbIX ypaBHeHUH. (O3HAKOMIIGHHE C NPUMEHEHHUEM KOpPHEH W CTEleHed Mpu
BBIYMCIICHUM CPEIHUX, IIPU JIEJIEHUU OTpe3Ka B «30J0TOM CEYEHMM». PelmieHue npukiIajHbIX 3a4ad Ha
CJIOKHBIE POLEHTHI.

Boeinonnenue npeoOpazoBaHuil BbIpaXXEHHUH, NMpuUMeHEHHE (OpMyJl, CBA3aHHBIX CO CBONCTBaAMU
creneneid u gjorapudmon. OmpeneneHue o00JACTH JOMYCTUMBIX 3HAUYEHUN JOrapupMUYECKOTOo
BbIpakeHUs. Penienue norapupMuiyeckux ypaBHEHUH.

Boruncnenmne 3HaueHuil pyHKIMM TO 3HAYeHHIO aprymeHTa. OmpeseneHre MoJ0KEHUsI TOUYKH Ha
rpaduke Mo ee KoopAuHaTaMm U HaobopoT. Mcronbp3oBanue CBOMCTB (DYHKIIMI 711 CpaBHEHUSI 3HAYCHUN
ctenenei u norapudmos. [locTpoeHune rpa kOB CTENIEHHBIX U JIOTapUMUIECKUX (DYHKITUH.

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

Pa3znen 2 OCHOBBI TPUTTOHOMETPUH

Tema 2.1 OcHoBHbIe NOHATUS TPUTroHOMeTpHUH. [IpeodpazoBannst TPUTOHOMETPHUYECKHUX
BbIPAKEHHH.

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

OcHOBHbIE TPUTOHOMETpPUUYECKHE TOXAecTBa. PDopmysnbl npuBeneHUs. DOpMylbl CIOKEHUS.
®opmyinsl ynBoeHuss. @opmyibl IOJOBUHHOIO yIia.

[IpeoOpa3oBaHus NPOCTEUIIMX TPUTOHOMETPUUYECKUX BbIpaxkeHHil. IlpeoOpazoBanue cymmbl
TPUTOHOMETpUYECKMX (YHKUMH B MpPOU3BEACHHE U TPOM3BENEHUS B CymMMmy. Belpaxenue
TPUTOHOMETPUYECKUX (YHKIIMI Yyepe3 TaHI€HC MTOJIOBUHHOTO apryMeHTa.

Tpuronomerpuueckue ¢pynkiuu. CBoiCTBa U TpaguKH CUHYCa, KOCHHYCa, TAHT€HCA U KOTaHIeHCA.
[IpeobpazoBanus rpaduxos. [lapannenbHbIN IEPEHOC, PACTKEHUE U CKATHE BAOIb OCEH KOOPIUHAT.

Buabl yueOHoil 1eATEIbHOCTH

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

dopMyIupoBaHHUE OINpPENEIEHUI TPUTOHOMETPUYECKUX (DYHKIUM Ui YIJIOB IOBOPOTA M OCTPBIX
YTJIOB MPSMOYTOJIBHOTO TPEYTrOJbHUKA U O0BSICHEHNE X B3aUMOCBSI3H.

[IppuMeHEeHHE OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIAECTB JUISI  BBIYHMCICHHS  3HAYEHUU
TPUTOHOMETPUYECKHUX (PYHKLMH 110 OJJHOM U3 HUX.

N3ydyeHne ocHOBHBIX (OpMYS TPUTOHOMETPHUH: (POPMYJIIBI CIOKEHUS, YIBOEHUS, IPeoOpa3zoBaHus
CYMMBI TPUTOHOMETPUYECKHX (PYHKLUH B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY M NPUMEHEHUE IMPH
BBIYMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLIEHUS €TO.

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



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

O3HaKOMJICHHE C TTOHATUEM FAPMOHMYECKUX KOJIEOaHUN U MPUMEPaMH TapMOHUYECKUX KOJIeOaHMi
U1l ONIMCAHMS IPOLIECCOB B (PU3MKE U APYTUX OOJIACTSIX 3HAHMSL.

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

Tema 2.2 TpuronoMmerpudeckue ypaBHeHHUsI 1 HEPaBEeHCTBA

TpuroHomeTpuueckue ypaBHEHHUs U HepaBeHCTBA. [Ipocrelme TpUroHOMETPUYECKUE YPABHEHHUS.
Tpuronomerpuyeckue ypaBHeHUs. OCHOBHBIE MPHEMbl UX peUIeHHs (pa3joKEeHHE Ha MHOXKHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX). [IpocTeiilne TpuroHoMeTpuueckre HepaBeHCTBa.

OOpaTHble TPUTOHOMETpUYECKUE (PYHKIMH. APKCUHYC, QpKKOCHHYC, apKTaHT€HC.

Buab1 yueOHoii 1eATEIbHOCTH

O3HakOMJICHHE C TOHATHEM OOpaTHBIX TpUTOHOMeTpuueckux ¢GyHkiuil. V3ydyenue omnpeneneHuit
apKcHUHyca, apKKOCHHYCa, apKTaHTeHCa 4ucia, (opMyTupoBaHHE HUX, H300paKeHHE Ha EAMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE NPU PELICHUN YPABHECHHUII.

Pemenne mo ¢gopmynaMm U 1Mo TPUTOHOMETPHUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPUYECKHX
ypaBHeHui. [IpumeHeHne oOHIMX METONOB pELIEHUs YypaBHEHUU (NpUBENEHUE K JMHEHHOMY,
KBaJIpaTHOMYy, METOJ  pa3JOKEHUS HAa MHOXUTEIM, 3aMEHbl IIEPEMEHHOM) IMpU  pEeLIeHUU
TPUTOHOMETPUYECKUX  yYpaBHEHUH. YMEHHME OTMeYaTb Ha  Kpyre peueHuss MNpOoCTEHIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB.

[Ipumenenne cBOWUCTB (YHKUIMN Ui CpaBHEHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA,
peLIeHUsI TPUTOHOMETPUUYECKUX YPABHEHUM.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKHUX (DYHKIIUHN U ONpe/IesieHre o rpadukam ux
CBOMCTB.

Paznesn 3 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 IlpousBoaHasi pyHKIMH U ee IPUMEHEHHE

[TocnenoBarenbHOCcTH. CIIOCOOBI 3a/1aHUS M CBOWMCTBA YHCIOBBIX MocienoBaTenbHocTel. [lonsTHE O
npenese IIOCJIEJ0BATEIBLHOCTH. CymectBoBanue npenena MOHOTOHHOH OTrPaHUYECHHON
MIOCJIEI0BATEIbHOCTH. CymmupoBaHue MOCIIe0BAaTEIbHOCTEH. beckoneuno yObIBaromas
reOMETPHUUYECKAsl IPOrPECCHUs U €€ CyMMa.

[IpousBonnas. [loHsiTHE O NMPOM3BOAHON (PYHKIMH, €€ T€OMETPUUYECKUN W (PU3NYECKUIl CMBICI.
VYpaBHeHue kacaTenbHOW K rpaduky ¢yHkuuu. I[IpomsBonHble CyMMBI, pa3HOCTH, HPOU3BEACHUS,
gacTHOro. [Ipon3BOJHBIE OCHOBHBIX 3J€eMEHTapHbIX (QyHKIUH. [IpuMeHeHHe NPOM3BOAHOM K
uccieloBaHuio GyHKUMN U nmocTpoeHHto rpadukos. I[IponsBoaHbie 00paTHON (YHKIHMU U KOMIIO3UIIUH
GbyHKIU.

IIpumepsl UCHOAB30BaHUS MPOU3BOAHON [UIsl HAXOXICHUS HAWJIYUIIEro PEelICHUs B IPHUKIAIHBIX
3amavax. Bropas mpousBoHasA, €e TeOMETPpUUYECKU B (pu3nueckuil cMbicii. Haxoxxnenne ckopocTu ajis
npoliecca, 3alaHHoro (GopMysoi U rpaduKoM.

Buabl yueOHo# 1eATeJIbHOCTH

O3HakoMJIeHME C TIOHSATHEM YHCJIOBOM IOCIENOBATENbHOCTH, CIOCO0aMM €€  3a/aHus,
BBIUUCIICHUSMU €€ WIEHOB. O3HakoMmienue ¢ nonamuem npeoeia nocnedosamenvrHocmu. O3HaAKOMIIEHUE
C BBIYUCIICHHEM CYMMBbI O€CKOHEYHOTO YMCJIOBOTO pPsjia Ha MPUMEPE BBIYHMCICHUS CYMMbl OECKOHEYHO
yObIBarolllell TreoMeTpuyeckol mporpeccuu. PemeHue 3agad Ha TNpUMEHEHHE (QOPMYJBl CYMMBI
0EeCKOHEYHO YOBIBAIOIIEH reOMEeTPUIECKON TPOTPECCHH.

O3HakOMJIEHHE C MOHSATHEM Npou3BOAHON. M3yuenue u GopMynupoBaHue ee MEXaHUYECKOTO U
TrE€OMETPUUYECKOTO CMBICIIA, U3YUYEHUE AFOPUTMA BBIYMCICHUS NPOU3BOJHON HAa IPUMEPE BBIYMCIICHUS
MIHOBEHHOH CKOPOCTH M YTIJIOBOTO Kod(dduimenTta kacarenbHoil. CocTaBieHne ypaBHEHHs KacaTelbHOU
B o0meM Buae. YcBoeHHE IMpaBuil TudEpeHIUpOBaHNs, TaOIUIBI TMPOU3BOJAHBIX 3JIEMEHTAPHBIX
¢byHKIUH, npuMeHeHue Ui AUQQepeHunpoBaHns (YHKIHMM, COCTaBJICHUS YypaBHEHHS KacaTelbHOM.
W3yuenne TeopeM O CBSI3U CBOMCTB (DYHKIIMM M MPOU3BOJHOM, (opmynupoBka ux. IIpoBenenue c
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MOMOIIBIO MTPOU3BOJHON McCeoBaHus (DYHKIMHU, 3aJaHHOM (POpMyIoid. Y CTaHOBIIEHHE CBSI3U CBOMCTB
(YHKIMH ¥ IPOU3BOIHOM 1O UX TpaduKam.

[TpumeHeHre TPOM3BOMHOW JJIS pEIleHUs 3a/1ady Ha HaXO0XJIEHHE HAMOOJBIIEr0, HAUMEHBIIETO
3HAYEHUS U HAa HAXO0XJICHUE DKCTPEMyMa.

Tema 3.2 UHTerpaj u ero npuMeHeHue.

IlepBooOpasHasa u unTerpan. I[IpumeHeHne onpeaesIeHHOro UHTerpaja A HaX0XKAEeHUs Iulouaan
KpuBoJiMHEHOH Tpaneruu. @opmyna Hetotona-Jleli6uuna. [Ipumepsl npuMeHeHUsT HHTErpaia B (U3UKE
U TEOMETPHUH.

Buabl yueOHoii 1eATEIbHOCTH

O3HakOMJIEHHE C TOHSATHEM HHTErpajga W mepBooOpasHoil. M3ydeHue mnpaBuiia BBIYHCICHUS
nepBooOpazHoil u Teopembl HproToHa- JleiiOnuna. Pemienwe 3amad Ha CBs3b mepBooOpa3sHON U ee
MIPOU3BO/IHOM, BEIYHCIICHHE NTEPBOOOPA3HOM AJIsl JAHHON (YHKITHH.

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

Pa3znen 4 TEOMETPUS

Tema 4.1 KoopauHaTbl M BEKTOPBI.

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

Bextopsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. Ci0KeHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha
yKcio. PaznoskeHne BEKTOpa MO HaNpaBICHUAM. YTOl MEXAy IByMs BekTopaMu. [Ipoeknus BekTopa Ha
ocb. Koopnunars! Bekropa. CkansipHOe Ipou3BeieHnEe BEKTOPOB. cnoap30BaHNEe KOOPAUHAT U BEKTOPOB
IIPY PELICHUN MaTEMaTHYECKUX U TPUKJIAJIHBIX 3a7ady.

Bunab1 yueOHoii 1eATEIbHOCTH

O3HaKOMJICHHE C MIOHATUEM BEKTOpaA. M3yueHue nexkapToBoOil CUCTEMbBI KOOPAUHAT B IIPOCTPAHCTBE,
ITIOCTPOEHHUE 110 3aJaHHBIM KOOpPAMHATaM TOUYEK U INTIOCKOCTEH, HAX0XKACHUE KOOPAUHAT TOYEK.

HaxoxxneHue ypaBHEHMH OKpPY)KHOCTH, c(ephl, IUIOCKOCTH. BbluMcieHHe pacCTOSHUN MEXITy
TOYKaMH. V3ydyeHHne CBOWMCTB BEKTOPHBIX BEJIMYWH, IIPAaBUJ DPA3J0KEHHS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPaBUJI HAXOXICHUSA KOOPAMHAT BEKTOpa B IMPOCTPAHCTBE, MPAaBWI JEHCTBUUA C
BEKTOPAaMH, 3aIaHHBIMA KOOPJAMHATAMM.

[IpuMeHeHHe Teopuu IIpU PELICHUM 3a4ad Ha JCHCTBUA C BeKTopaMmu. M3ydeHue CKalspHOro
IIPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS MIPSMOM U INIOCKOCTH

IIpuMeHeHHe TeopUH IIpU PEIICHUM 3a1ad Ha JEHCTBUA C BEKTOPaMH, Ha KOOPAWUHATHBIM METOZ,
IIPUMEHEHHE BEKTOPOB JUISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEM C MCIOJIB30BAHUEM BEKTOPOB

Tema 4.2 IIpsiMble ¥ NJIOCKOCTH B MIPOCTPAHCTBE

B3auMHOe pacnonokeHue IByX MpAMBIX B IIpocTpaHcTBe. IlapaineabHOCTh NpSMON U IIIOCKOCTH.
[TapannensHOCTh MIIOCKOCTEN. [lepneHIUKYISIPHOCTh IPSIMOM U INIOCKOCTH.

[lepnieHquKyIAp U HAKJIOHHAs. YTOJI MEXAY IIPSAMOM U IUIOCKOCTBIO. JIBYIrpaHHBIN yroOJlL.

Yron wexnay mockocTamu. IlepneHauKynspHOCTh ABYX IUIOoCcKocTed. ['eomerprueckue
npeoOpa3oBaHusl MPOCTPAHCTBA: MApPAICNbHBI TMEPEeHOC, CHUMMETPUS OTHOCHUTENIBHO IJIOCKOCTH.
[TapannensHoE MPOEKTUPOBAHUE. [Tmomans OpTOTOHAIBLHON MPOEKITUH. N3o0paxkenne
MIPOCTPAHCTBEHHBIX (PUTYD.

Buabl yueOHoO# 1eATeJIbHOCTH

@opMyIMpOBKa U IPUBEICHUE [OKA3aTEIIbCTB IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHUS IPSAMBIX U
II0CKOCTe. Pacnio3HaBaHHE Ha depTexkax M MOAEIAX PAa3jIMYHBIX CIy4aeB B3aWMHOIO PaCHOJIOKEHUS
IpSAMBIX M IIJIOCKOCTEM, apryMEHTUPOBAHME CBOUX CyxIAeHUU. DopmynupoBaHHE ONPEAEICHUH,
MIPU3HAKOB M CBOMCTB MapajUICNIbHBIX M NEPIEHIUKYISAPHBIX IUIOCKOCTEW, ABYTPAHHBIX W JIMHEHHBIX
yri0B. BeINOIHEHNE IOCTPOCHMS YIIIOB MEKY MPSMBIMU, IPSIMON U IIJIOCKOCTBIO, MEKY IIJIOCKOCTSIMU
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o ONMCAaHWIO U PaCllO3HABAHUC HX HA MOIACIIAX. HpI/IMeHeHI/Ie MMPU3HAKOB U CBOMICTB PacCIoJIOKCHU A
NpsSIMBIX M TUTOCKOCTEH TpW pemieHuH 3aaad. M3o0pakeHWe Ha pPUCYHKAaX W KOHCTPYHMPOBaHHE Ha
MOACIIAX NCPHCHAUKYIISIPOB W HAKJIOHHBIX K IINIOCKOCTHU, MPAMBIX, HapaJlJICIbHBIX HHOCKOCTeﬁ, YIJ0B
MEXy TIPSIMOH U TUTOCKOCTBIO 1 000CHOBaHHE TTOCTPOCHUSI.

Pemrenue 3ala4 Ha BBIYHUCIICHUC TCOMETPUICCKUX BCJIIMYMH. OnuceiBanue pacCcTodaHudg OT TOYKU 0
TUIOCKOCTH, OT MPSIMOH JIO IJIOCKOCTH, MEXKIY TUIOCKOCTSIMH, MEX/y CKPEITUBAIOIIUMU MPSMBIMHU, MEXKITY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

dopmynupoBaHKE U JJOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSAX (TEOPEMBI CYIIECTBOBAHUS,
cBoiicTBa). M300pakeHHMe Ha 4YEpPTE)KaX W MOJENSIX PACCTOSHHUS UM OOOCHOBAHHME CBOWX CYXKICHHM.
OmnpenencHue ¥ BBIUUCICHUE PACCTOSHUW B MpocTpaHcTBe. [Ipumenenune QopMmyn u  Teopem
IUIAaHUMETPUU U1 pCIICHUA 3aaa4. O3HaKOMIIEHHE C MOHSITHEM NnapaujiCJIbHOIO0 NPOCKTUPOBAHUA U CT'O
cBoricTBamMu. DOPMYJIMPOBAHUE TEOPEMBI O TUIOMIAIA OPTOTOHAILHON MPOCKIIMH MHOTOYTOJIbHHKA.

[Ipumenenue Teopuu A 0OOCHOBAaHUS MOCTPOECHUN M BBIYMCIEHUN. APryMEHTHPOBAaHUE CBOMX
CYXXJICHUI 0 B3aUMHOM PaCIIOJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

Tema 4.3 MHOrorpaHHMKH U KpyrJjble TeJa

Bepmmnbl, pebpa, rpanu MHoOrorpaHHuka. PasBeprka. MHororpanHbsie yriel. Beimykibie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimas u HakioHHass npusma. llpaBunpHas npusma.
[Mapannenenunen. Ky6. Ilupamumpa. IlpaBunbHas nupamuaa. YceueHHas mnupamuja. Terpadap.
Cummerpun B KyOe, B mapajuiesenumesae, B npume u nupamuae. CedeHus Kyoa, IpU3Mbl U TUPAMUJIBIL.

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

Hunuaap u koHyc. YceueHHBIH kKoHyc. OCHOBaHME, BBICOTa, OOKOBAasi MOBEPXHOCTh, 00pa3yoIas,
pa3Beptka. OceBble CeUeHUS W CEUYCHHMA, MapajuienbHble ocHoBaHuio. lllap m cdepa, ux ceueHwus.
KacarenbHast mimockocTs Kk cdepe.

O6beMm wu ero m3MmepeHus. HHterpanpHas ¢opmyna oObema. Dopmynel obbeMa Kyoa,
IPSIMOYTOJIBHOTO TMapajulesienuieaa, Npu3Mel, LuauHapa. PopMmynbl oObeMa MUpaMuibl M KOHYcCA.
dopMmyIIbl TUIONIAIM TOBEPXHOCTEHN IIMHAPA U KoHyca. @opMyiibl o0beMa 11apa U oAy chepsl.

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

Buab1 yueOHoii 1eATEIbHOCTH

Onucanue ¥ XapakTepUCTUKA PA3JIMYHBIX BUJJOB MHOTOTPAHHHUKOB, TIEPEYUCIEHUE UX DIIEMEHTOB U
cBoiicTB. M300paxeHre MHOTOIPaHHUKOB M BBIIOJHEHHE IMOCTPOCHUS HA HM300pPaKEHUSAX U MOJENSIX
MHOT'OI'PaHHHUKOB. BbluncieHne JTUHEWHBIX JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOHQUTypaIMsiX,
apryMEHTHPOBAHME CBOMX CYXICHHMH. XapakTepucTuka U H300pa)keHUE CEUCHUsl, pazeepmKu
MHO202pAHHUKOS, BBIUUCIIEHUE Iulomaze mnosepxHocreil. IlocTpoenue mpocTteimmx ceyeHui Kyoa,
pu3Mbl, upaMuibl. [Ipumenenne GakToB U CBEACHUN U3 MJIAHUMETPUH.

O3HakoMJICHHE C BUJAMU CUMMETPHI B IPOCTPAHCTBE, (HOPMYIUPOBAHUE ONPEIEICHUN U CBONUCTB.
XapakTepucTuKa CHMMETPUH TEJI BPAIleHUsI U MHOTOI'PAaHHMKOB. IIpMeHeHne CBOWCTB CHMMETPUU NPH
pemieHnH 3agad. lcrosib30BaHME MPUOOPETEHHBIX 3HAHWM ISl MCCIEIOBAaHUS M MOJEIUPOBAHUS
HECJIOKHBIX 3ajad. M300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBIMIOJIHEHHUE PUCYHKOB I10 YCIOBUSAM
3a/1ad.

O3HakoMJICHHME C BUJAMU Tell BpamieHus, (HOpPMyJIHpPOBAHHUE HX ONPENEICHUNW UM CBOWCTB.
@opMmynupoBaHHE TEOPEM O CEUYEHHWH IIapa IUIOCKOCThIO M IUIOCKOCTH, KacaTelbHOW K cdepe.
XapakTeprucTuKa U U300pakeHHe TeJ BpalleHUs, UX pa3BepTKHU, ceueHus. Pellenre 3a1a4 Ha MOCTPOEHUE
CEYCHM, BBIUUCIICHUE JITINH, PACCTOSHMM, YIJIOB, IUIomanci. IlpoBeeHne 1oka3aTesbHbIX PaCCyKACHUN
mpu pemeHnn 3anad. [IppuMeHeHHe CBOWMCTB CHMMETPHMH IIPU PEUIEHUM 3a7a4 Ha Tela BpallCHUs,
KoMOuHa1uio Tei. M300pakeHre OCHOBHBIX KPYIJIBIX TEJ U BHIMOJIHEHHE PUCYHKA 10 YCIOBHIO 3aJIaUH.

O3HakOMJIEHHE C MOHSATHAMH IUIOIIAIU U 00beMa, aKkCHOMaMHU U cBoiicTBamH. Pemienue 3amau Ha
BBIUUCIICHUE TIUIOUIa/ el MIOCKUX (UTyp C NPUMEHEHHEM COOTBETCTBYIOLUIMX (opMyn U (akToB U3
IIaHUMeTpun. M3yuenue teopeM 0 BBIUHUCICHUH O0OBEMOB MPOCTPAHCTBEHHBIX TEJ, pELIEHHE 3a7ay Ha
npuMeHeHre (GopMynn BbIUUCIEHHS 00beMOB. WM3ydeHue QopMmyn A BBIYMCICHUS IUIOLIA/EH
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MMOBEPXHOCTE MHOTOTPAHHUKOB W TeN BpauieHus. O3HAKOMJIEHHE C METOJIOM BBIYMCIICHHS ILJIOIIAIN
noBepxHOCTHU cdepbl. Pemenue 3a1au Ha BRIYUCIIEHUE TUIOMIA IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TE.

Pazgen 5 KOMBUHATOPUKA, CTATUCTHKA U TEOPHUS BEPOSITHOCTEM

Tema 5.1 Di1eMeHTHI KOMOMHATOPUKH

OcHOBHbBIE TIOHSATUSI KOMOWHATOPUKHU. 3aJauyd HA MOJCYET YKCIa Pa3MEIICHUM, MEepecTaHOBOK,
couetanuii. Pemenue 3anau Ha nepeGop BapuantoB. opmyna 6uHoma HeroToHa.

CBoiicTBa OMHOMHHANBHBIX K03 dunmenton. Tpeyronsuuk [ackas.

Buabl yueOHO# 1eATeJIbHOCTH

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

Pemennie koMOMHATOPHBIX 33124 METOZOM Tepedopa U Mo MPaBHIIy YMHOKEHUS.

O3HaKOMJICHHE C MOHATUSAMH KOMOMHATOPUKH: pa3MEIICHUSIMH, COUETaHUSIMH, TIEPECTAaHOBKAMHU U
dbopmynamu uist ux BbrauciaeHus. OObsicHEeHUE U MpuMeHeHue GOopMyIl JUIsl BBIYUCICHUS pa3MeEIIeHUH,
IIEPECTAHOBOK W COYETAaHUM Mpu peuieHUH 3anad. O3HakomieHue ¢ OuHomoMm HbproToHa u
TpeyroabHukoM [lackans. Pemienue mnpakTudeckux 3afad C HUCHOJIB30BAHUEM IMOHSATHI W TMpaBUII
KOMOMHATOPHKH.

Tema 5.2 DiieMeHTBI TeOPUH BEPOATHOCTEH M MATEMATUYECKON CTATUCTUKHU

CoObiTHE, BEpPOATHOCTH COOBITHS, CIOXKEHHE U YMHOXEHUE BeposiTHocTed. [lonstue o
HE3aBUCHUMOCTH COOBITHH. JIMCKpeTHAs CiydaiiHasi BETUYNHA, 3aKOH €€ paclpe/IeIeCHusI.

UucnoBble XapakTEPUCTUKH IUCKPETHOM ciydaiiHOW BenuyuHbl. [loHSATHE O 3akoHe OONBIINX
YHCel.

[IpencraBienne AaHHBIX (TaONUIIBI, AMATPAMMBI, TpadUKH), TeHepaibHasi COBOKYITHOCTb, BBIOOPKA,
cpenHee apupmMeTnieckoe, Mmennuana. [loHaTre o 3a1a4ax MaTeMaTHYECKON CTaTUCTUKHY.

Bupabl yueOHoil 1eATEIbHOCTH

N3yuenune kiiaccuuecKoro OIMpeAesieHUs] BEPOSATHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BeposiTHOCTE. PaccMoTpeHre mpuMepoB BBIYMCIEHUSI BEpOsiTHOCTEH. PelieHne 3aiay Ha BBIUKCIECHUE
BEPOATHOCTEN cOObITHII. O3HAKOMIIEHHUE C MTPEICTABICHUEM YHCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMHU.

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

3 YCJOBUS PEAJINBAIIMA YYEBHOM U CIUIIJIAHBI

3.1 MarepuajbHO-TEXHHYECKOE 00ecredyeHue

Jlns peanmu3anul IporpaMMbl yU4eOHOHM JUCHUIUIMHBI IPEIYCMOTPEHBI CIICAYIONINE CIICeIUAIbHbIC
TIOMCEIIICHUA U OCHAILICHUC:

Tun u HamMeHOBaHue

Ocnamelme CIICHUAJIBHOI0 MOMECIICHUSA
CIICHMAJBbHOI0O MOMECIICHUA

KaOMHET MaTeMaTHYeCKUX AUCUUIUIMH | MynbTUMeIUiHbIE  CpPEeICTBA  XpaHEHHWs, IMepelayd U
IIPEACTABIICHUS uH(pOopMaIuu. VY4eOHo-MeToanuecKas
JOKYMEHTalus, TUJaKTHIECKHE CPEACTBA.

3.2 YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIIMOHHOE 00ecrieYyeHHe peain3alui NPorpaMmbl

OcCHOBHbBIE HCTOYHUKH:

1. AntponoBa, H. B. Aure6pa u Hawyama marematndeckoro aHaim3a. KOHCHEKT JIeKIuit
[DnexkTpoHHEIH pecypc]: yuebHoe mocodue / H. B. AHTpOHOBa; MI'TY. - Marautoropck: MI'TY, 2017. -
66¢.: Talm., rpad. Pexum JIOCTYyTIA:
https://magtu. mformsystema ru/uploader/fileUpload?name= S4 pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true . — MakpooOBEeKT.

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

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

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

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

IIporpammuoe obecnieuenune u UHTepHeT-pecypcenl:

HanmenoBanue 110 Ne JloroBopa Cpoxk aeilcTBUS JTULEH3UHN
MS  Windows 7 (moxmmucka | JI-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHO
Kaspersky Endpoint Security muisa | JI-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHEIN N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIPOCTPAHIEMOE 0eCCpOYHO

HNuTepHeT-pecypcnl

1. ®enepanbHbIi 1IeHTP UHGOPMAITMOHHO-00pa3oBaTebHBIX pecypcoB — DOIIMOP [DnekTpoHHbII
pecypc]. — Pexxum poctyna: www.fcior.edu.ru, cBo6ogHBIN. — 3ary. ¢ skpaHa. S3. pyc.

2. Enunas xosutekius nupoBbIX 00pa3oBaTeNbHBIX PECYpCcOB [DNEeKTpOHHBINH pecypc]. — Pexum
noctymna: Www.school-collection.edu.ru, cBo6oHbIH. — 3ari. ¢ 3kpaHa. S3. pyc.

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

4. MEGABOOK: yHnuepcanbHas >HIIMKIoONeANs Kupunina u Medoaus. [DnekTpoHHbIH pecypc]. —
Pexum noctyna: https://megabook.ru/, ceoboansblif. — 3ari. ¢ skpana. S3. pyc.

5. ®denepanbHblil 00pa3oBareabHbId nopTan «MHPpopMamOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU
B oOpa3zoBaHum». [DnekTpoHHBIH pecypc]. — Pexxum moctyna: http://window.edu.ru/resource/832/7832,
CBOOOIHBIN. — 3ard1. ¢ 3kpana. 3. pyc.

6. Ilopran uudposoro obpazoBanus. [DnekTpoHHBIH pecypce]. — Pexxum mocrtyma: www.digital-
edu.ru, cBOOOIHBIN. — 3ariL. ¢ ’KpaHa. 3. pyc.

7. Enunoe okHO AocTyna K oOpa3zoBaTenbHbIM pecypcam Poccuiickoit denepanyu [D1eKTpOHHBIN
pecypce]. — Pexxum noctymna: http://window.edu.ru/, ceo6oanbiid. — 3ari. ¢ skpaHna. f3. pyc.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOW JUCITATLIAHBI
KoHTpoib M OLICHKA pe3ynbTaTOB OCBOCHUS IJUCLMIUIMHBL OCYILECTBIISIETCS IPENOJABaTEIIEM B

IIPOLIECCE TEKYUIETO KOHTPOJIS U IIPOMEXYTOYHON aTTECTALIUH.

4.1 Texkymmii KOHTPOJIb

No KonTtponupyemsie paziess KonTtpomupyemsbie HaumenoBanue
} (TemMbl) y4eOHON AUCIUTUTMHBI pe3ynbTaThl OLICHOYHOTI'O CPENICTBA
1 Brenenue Teem
2 JIP4, JIP9, MP1 MP3,
MP4, MPY,IIP1, IIP2,
asnen 1 Anredpa 11P3, IIP4.IIPS, TIPS, Tecm
IIP10, IIP12
3 Tema 1.1. PazButne nonsarus o JIP4, JTIP9, MP1 MP3, | lIlpaxmuueckas paboma
qUCIIe MPY,IIPI, ITP2, ITP3, | (npaxmuyeckoe 3a0anue)
11P4, IIP8 Tecm
4 T 12 @ JIP4, MP1, MP3, MP4, | [Ipaxmuueckas paboma
ema 1.2 QyHxumA 1 rpaguxn MPY, ITP1, ITP2, IIP5, | (npakmuueckoe 3a0anue)
IIPS, IIP10, ITP12 Tecm
5 Tenta 1.3 KODHIL CTeMer 1 JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
' PHIL, IIP2, ITP3, IIP4, IIPS, | (npaxmuueckoe 3adarue)
J0TapruQMbI P10 Tlukmanm
Konmponvnas paboma
6 JIP9, MP1, MP3, MPY, | Konmpoavuas paboma
aznes1 2 OCHOBBI TPUTOHOMETPHU 11P3, I1P4, I1P$, IIP10
7 Tema 2.1 OcHOBHBIE TIOHSTHS JIP9, MP1, MP3, MPY, | [Ipaxmuueckas paboma
TpuroHomerpuu. [IpeobpazoBanus IIP3, I1P4, ITP8, ITP10 | (npaxmuueckoe saoariue)
TPUTOHOMETPUYECKHX BHIPAKECHHI Tecm
8 Tema 2.2 TpuronomeTpuyeckue JIP9, MP1, MP3,MP9, Ilpaxmuueckas paboma
YPaBHEHUS U HEPABEHCTBA 1IP3, ITP4, 1TP10 (npaxmuueckoe 3adatue)
9 JIPY, JIP13, MP1, MP3,
Paspen 3 Hastara MP5, MP9, IIPI, IIP2, | Tecm
MATEMATHYECKOT0 aHAJIN3a [1P5, ITPS, IIP10,
1IP11, IIPI12
10 |1 JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
ema 3.1 IIpoussoaHas QyHKIMH ’ ’ ’ > | P p
deen I/IMCII—)ICHI/IG Py MP5, MPY, IIP1, IIP2, | (npaxmuueckoe 3adanue)
p 11Ps, TP, 1TP10, Konmponvnas paboma
IIP11, ITPI2
11 | Tema 3.2. UHTerpai u ero JIPY, JIP13, MP1, MP3, | [Ipakmuueckas paboma
PUMEHEHHE MP5, MPY, IIPS, IIPS, | (npaxmuueckoe 3adarue)
11P10 Konmponvnas paboma
12 JIP9, JIP13, MP1, MP3,
Pa3zgen 4 I'eomerpus MP4, MP9, IIP2, IIP3, | Tecm
ITP6, ITPS, TTP10
13 Tema 4.1 KoopauHatsl U BEKTOPHI P9, MP1, MP3, MP9, | Ilpaxmuuecxas paboma
' P p 11P6, I1PS, IIP10 (npaxmuueckoe 3adanue)
14 JIP9, MP1, MP3, MP4, | [Ipaxmuueckas paboma
Tewma 4.2 [TpsimMble 1 MJIOCKOCTH B MP9, I1P2, ITP3, ITP6,
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IPOCTPAHCTBE IIPY, ITP10 (npakmuueckoe 3adarue)
Konmponvnas paboma
15 | Tema 4.3 MHOrOrpaHHUKY U JIPY, JIP13, MP1, MP3, | [Ipakxmuueckas paboma
KpyTJIbIe Tela MP4, MPY, IIP1, IP 3, | (npaxmuueckoe 3adanue)
11P6, 1TP8, ITP10 Konmponvnas paboma
Pa3nen S KomOounaropuka, JIP4,JIP9, MP1, MP3, Tecm
CTATHUCTHKA U TeOPHs MP9, ITP1, ITP7, I1PS,
. 1IPI13
BepPOATHOCTEl
Tema 5.1 DneMeHTbI JIP4,JIP9, MP1, MP3, Ilpakmuueckas paboma
KOMOHHATOPHKH MPY, IIP1, ITP7, ITP8 | (npaxmuueckoe 3adanue)
Tema 5.2 DneMeHThI TEOpUU JIP4, JIP9, MP1, MP3, | [Ipaxmuueckas paboma
BEPOSATHOCTEN U MAaTEMATUYECKOU MP9, ITP1, ITP7,IIPS, (npaxmuueckoe 3a0anue)
CTaTHCTUKH mpi3

4.2 Ilpome:kyTouHAs aTTeCTAUSA

[Ipomexxyrounasi arrectanus OOYYAIOMIMXCS OCYIIECTBIISIETCS TI0 3aBEPIICHUH H3Y4EHUS
JUCLUIUIMHBI U TI03BOJIET ONPECIUTh KaueCTBO M YPOBEHb €€ OCBOCHHUSI.
dopma MpPOMEXKYTOYHOM arTecTaluu Mo aucuuiuinHe «MaremaTnkay - audQepeHIrpoBaHHBIN

3a4yeT B 1 CCMCCTPC U OK3aMCH BO 2 CEMCCTPEC.

No Konumponsnusie éonpocwt ougpepenyuposanmnozo Tema
3auema/OudaKkmuuecKue eOUHUYbl

1 | ®yuknus. CBoiicTBa QyHKIMU: 00JACTh ONIpeneiaeHus], Hyau QyHkuuy, | Tema 1.2 @yHkuu u
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTh-HEUETHOCTh, MOHOTOHHOCTb, | rpaduku
HKCTPEMYMBI, 00JIaCTh 3HAUCHHI.

2 | OnpeneneHus CTEIICHN YHCIIa C Pa3IMIHBIME IMOKa3arensiMu. CBoiCTBa
CTEICHEH. Tema 1.3 Kopuu,

3 | Ompenenenue norapudma grcia. OCHOBHOE JOTapuPMHUECKOE CTENCHHU | JIOrapu(MbI
TOXAecTBO. TeopeMsl 0 norapupmax. Gopmyina nepexosa OT OJHOIO
OCHOBAHUA K JPYTOMY.

4 | Onpenenenus TPUTOHOMETPUUYECKUX YHKIIHHA. Tema 2.1 OcHOBHBIE
5 | OCHOBHBIE TPUTOHOMETPUUYECKHIE TOKICCTBA. MOHSATHUS
6 | PopMyInbl CIOKEHHUS. TPUTOHOMETPHH.
7 | ®opMyIbl TPUBEIACHUSI. [TpeoOpazoBanust
8 | ®opmyibl npeobpazoBaHMsl CyMMBI U Pa3HOCTU TPUTOHOMETPUUYECKUX TPUTOHOMETPUICCKHUX
(GyHKIMI B IPOU3BEJCHHE. BBIPA)KCHU I
9 | Onpenenenust OOPaTHBIX TPUTOHOMETPUUYECKUX (DYHKITHM.
10 | ®opmynbl KOpHEH MPOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHUI. Tema 2.2
Tpuronomerpuueckue
YpaBHEHUS U
HEpAaBEHCTBA
Ne Tunosble 3a1aHud VI YK3aMeHa Tema
Oo0s3aTesIbHAsA YACTD
1 Pemnre nmokasaTtenbHOE ypaBHEHUE: Tema 1.3 Kopnu, crenenu u
491 =7 norapuQpMbI
2 Pemmrte norapudMuyueckoe HepaBEHCTBO: Tema 1.3 Kopnu, crenenu u
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(2x-=7) > -1. J0rapuQmbl
3 Ymupocrure: Tema 2.1 OcHOBHBIC IOHATHS
cos cos 2a +tg asinsin2a. TPUTOHOMETPUHU.
[IpeobpazoBanus
TPUTOHOMETPUUYECKUX
BBIPAKCHUN
4 Pemmre TpUroHOMETPUUYECKOE YpAaBHEHUE:! Tema 2.2 TpuroHoMeTprieCcKue
, V2 YPaBHEHWS M HEPABEHCTBA
sinsin2x = i
3) Haiitn 3Ha4eHME IPOU3BOIHOM B TOUKE Xo: Tema 3.1 [IpousBoaHas
FOx) = 23;3)6_413;2; %o = 1. (GYHKIMH B €€ TIPUMCHCHHE

6 HaiifuTe HauMeHblIee 3HaueHne QYHKIMU y = x° — x2 — Tema 3.1 IlpoussoaHas

8x + 4 wmaorpeske [1;7]. GYHKIMK U ee TPUMEHEHUE

7 Haiinute npoMexxyTKu Bo3pacTaHusi yHKIUU: Tewma 3.1 [IpousBonHas

1, (GyHKLINU U ee TPUMEHEHUE
y = Ex — 2x
8 Beruncnure HeonpeaeneH bl HHTErpall: Tema 3.2 UnTerpain u ero
f (% coscosx +2x — \/E) dx HPUMCEHEHHE.

9 K miockoctu npoBesnena HakinoHHass MA U nneprieHIuKyssip Tema 4.2 ITpsimMble U IIIOCKOCTH
MO, paBHblii 15 cM. Yron Mexay HaKJIOHHOH U IJIOCKOCTBIO B IIPOCTPAHCTBE
cocrasmsier 30°. Haii/uTe [UIHHBI HAKIOHHOM U ee MPOCKIUH.

10 Haiitu ckansgpHoe npou3BeeHUE BEKTOPOB: Tema 4.1 Koopaunatsl u

a=(2;3;-4); b=(1;-2;1). BEKTOPBI.
JlomoJHUTEIbHAA YACTH
1 =3 1\* Tema 1.3 KopHu, crenenu u
Pemmre nokazarenbHOE HEPABEHCTBO: (—) (20 < (—)
2 8 jorapu@mbl

2 Pemure TpPUrOHOMETPUYECKOE YpaBHeHHE: 3sinx — 7 Tema 2.2 Tpuronomerpuyeckue

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

3 Beruucnure miomanb KpUBOJIMHEMHON TPaeUu: Tema 3.2 UHTerpan u ero

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

4 B ocHOBaHNHM NPSIMOM IPU3MBI JIEKUAT TPEYTOJIBHUK CO Tema 4.3 MHOrorpaHHUKU 1

crtopoHamu 39 cm, 17 cM u 28 cM. BeicoTa mpu3Mel coCTaBIIsET KpyTJIbIE TEJIa
20 cm. HaiiguTe noiaHyro MOBEpXHOCTh U 00BEM MPU3MBI.
5 Haiitu npon3BoaHyo cinoxHOW QyHKIUU: Tema 3.1 IIpousBogHas

y = \/ln In sin sin E :

(GyHKLINU U ee TPUMEHEHUE

Kpurepun ouenku ouggpepenyuposannozo 3auema u sxzamena
- «OTINYHO» - TEOPETHYECKOEe COJEep’KaHHe Kypca OCBOEHO IOJHOCTHIO, 0€3 MpoOesoB,
yMEHHSI CPOPMUPOBAHBI, BCE MPEAYCMOTPEHHbIE TPOrpaMMOil yueOHbIe 3a/1aHUs BBIIIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.
- «XO0pouo» - TEOPETUYECKOE COJEpPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 NpoOesnos,
HEKOTOpble YMEHHsS CQOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON YydeOHbIE
3aJJaHMs BBIIIOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJHEHBI C OIIMOKAMH.
- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COAECPKAHUE Kypca OCBOEHO YaCTUYHO, HO
mpoOesibl HE HOCAT CYIIECTBEHHOI'O XapakTepa, HeoOXOIuMble YMEHHs paboOThl C OCBOEHHBIM
MaTeprajioM B OCHOBHOM C(OPMHPOBAHBI, OOJBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOTpaMMOil 0OydeHus
y4eOHBIX 3aJJaHHI BBITOJHEHO, HEKOTOPBIE U3 BHITIOJHEHHBIX 33/1aHUN COJIEPKaT OLIUOKU.
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- «HeymoBneTBOPUTENBHOY - TEOPETHUECKOE COJIepKaHne Kypca He OCBOSHO, HEOOXOIUMEBIE
yMeHUs He ¢(hOpMUPOBaHBI, BHITIOJIHEHHBIC YU€OHBIE 3aJaHuUs COIepKAT TPyObIe OMUOKH.

[Tpunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI ObYYEHUASA

1. AKTHBHBIE 1 HHTEPAKTUBHBIE METOBI UCIOJIB3YIOTCS NP IPOBEICHUH TEOPETUUECKUX U
IIPAKTUYECKUX 3aHITHI:

Pasgen/rema

HpI/IMeHSIGMBIG AKTUBHBIC "
HMHTCPAKTHUBHBIC MCTOIbI

Kpatkas xapakrepucTtuka

Paznmen 1 AnreGpa

Tema 1.2 ®ynkuu,
HUX CBOWCTBA U
rpaduxu

I'pynnoseie nuckyccuu

Ha nepBoMm 3Tamne xakaas rpymnma U3ydaeT u
XapaKTepu3yeT CBOWCTBAa  AIIEMEHTapHBIX
byHKINH.

Ha BTOpoM »sTame - aHanmu3upys CBOiicTBa
(byHKIUH, CTPOST UX TPadUKH.
Ha TPeTbeM JTamne
npeoOpa3oBaHus rpaduKoB.

IMPOU3BOIAT

Tema 1.3 Kophu,
CTETICHH,
norapu@mbl

AHanu3 KOHKPETHOM cUTyauuu

Ha nepBom 3Tane paccMaTpuBaroTCs CTEIEHU
C palydOHAJIbHBIM IIOKA3aTCJICM, HaxXoAAT
HEIOCTAaTKU IPU PEIICHUU YpaBHEHU.

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

Pazgen 2 OcHOBBI
TPUTOHOMETPHHU

AHanu3 KOHKPETHOW CUTyaluu

CUTYalUs-yIIpaKHEHNE Ha TeEMy
«TpUroHOMETpPHS B OKPYKAIOLIEM MUPE».

Pasnen 3 Hagama
MaTeMaTH4eCKOrO
aHaiu3a

['pynnoseie nuckyccnu

OO6cyxnenre  mpoOJeMBbl  HCCIAEAOBAHUS
CBOMCTB (yHKIMHM, B MHKpOrpymdmax u
NMPUBEJACHHE HUX K OOIeMy alTOPUTMY;
HaxoXAeHUe Tiomaneii ¢Guryp u oObeMoB
TEJI C TTOMOMIBIO ONPEAEIICHHOTO HHTETpajia

Paznen 4 I'eomerpust

Tema 4.3
MHOrorpaHHUKH U
KpYTJIbIC Tella

Henosas urpa

Kaxnas rpynma mosydaeT CBOKO 3afady Ha
BBIUMCIIEHUE  [OBEPXHOCTH U  o0beMma
MHOrorpaHsHuka. ['pynma cocraBiseT muaH
pellieHuss W pellaeT 3ajady. 3aTeM TIpymna
3alllMIIAeT PELIEHUE Yy JOCKH, OTBEYAeT Ha
BOIIPOCHI.
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NEPEYEHb IPAKTUUYECKHUX 3AHSATHAM

[Ipunoxenue 2

Conep:xkanue . KoanuectBo
TeMEI HaumeHoBaHUe NPAKTHYECKUX 3aHATHIA 4ACOR
Pa3nen 1 Anreopa 34
Tema 1.1 1. Apudmerndeckne NeHCTBUS HAJl pAlIMOHAILHBIME U 2
Pa3Burtue nonsrus KOMIIJIEKCHBIMHU YHCJIAMHU.
0 ymcIie 2. ToxpaecTBeHHBIE MPeOOPA30BaHUS PALIMOHAIBHBIX 2
BBIPAYKCHMUIA.
3. Pemenune panoHaJIbHBIX YpaBHEHHH 2
4. PemeHue cucTeM pallMOHAJIbHBIX YPaBHEHUH 2
5. PemieHune pannoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. HccnenoBanue ¢ynkiuii. CBoMCTBa TMHEHHOM, 2
DyHKINH U KBa/IpaTUYHOM, KyCOUHO-JIMHEHHON U ApOOHO-TMHEIHON
rpapuku GbyHKIHi.
7. Tloctpoenue u uyteHune rpa@ukoB GyHKIHIA 2
Tema 1.3 8. Pemenune nppanmoHanbHBIX YpaBHEHUH 2
Kophu, crenenn, | 9. IIpeoOpa3oBaHus BBIPOKEHHH, COCPKALIMX CTCIICHH U 2
norapudmel pauKabI.
10. Pemienue nmokasaTenbHbIX ypaBHEHUH. 2
11. Pemenue nokasaTreibHbIX HEPABEHCTB. 2
12. Pemenue nokasaTelibHbIX YpaBHEHUH U HEPAaBEHCTB. 2
13. Haxoxaenne 3Ha4eHuil Jorapudma 1o npou3BOIbHOMY 2
ocHoBaHH10. [lepexos 0T 0THOrO OCHOBaHHUS K APYIOMY.
Brruuciienue u cpaBHEHHE JIOTapH(PMOB.
JlorapugmupoBaHue 1 NOTEHIIMPOBAHUE BBIPAKECHUH.
14. ITpuGnnKeHHbIe BEIYUCIEHHS U PELICHNE PUKIATHBIX 2
3amad.
15. Pemenue norapu(pMu4ecKux ypaBHEHUH. 2
16. Pemenue norapu()Mu4ecKux HEPaBEHCTB. 2
17. Pemenue norapu(pMU4ecKUX YpaBHEHHI U HEPABEHCTB. 2
Pa3nes 2 OcCHOBBI TPUTOHOMETPHHU 17
Tema 2.1 18. PaguanHbIil METO U3MEPEHUS YIIIOB BpPAILlEHHs U CBS3b C 2
OcHOBHBIE rpaaycHoil mepoil. Haxoxnenue 3HaueHun
HOHSATHUS TPUTOHOMETPUUYECKUX (DYHKLIUH.
tpuronomerpun. | 19. IlpeoOpa3oBaHus TPUTOHOMETPHUYECKUX BBIPAXKECHUH. 2
[TpeoOpa3oBanus OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
rpuronomerpudeckux| 20. IIpeoOpazoBaHKs TPUTOHOMETPUUYECKUX BBIPAKEHUH. 3
BBIPKECHUI DopMyITEI CIOKEHUS, YABOCHHS. DOPMYITBI IPUBEICHUSL.
21. [IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH. 2
[IpeobpazoBanre CyMMBI TPUTOHOMETPUIECKUX (PYHKITUN
MIPOU3BEICHUE, TPe0Opa30BaHNEe IPOU3BEICHUS
TPUTOHOMETPUYECKUX (PYHKLUHI B CYMMY.
22. Tloctpoenue rpauKoB TPUTOHOMETPUUECKUX (DYHKITHIA € 2
WCTIOJIH30BAHUEM T€OMETPUIECKHUX MPE0Opa30BaAHHA.
Tema 2.2 23. [IpocTeiinie TPUrOHOMETPUYECKHE YPAaBHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
KHe ypaBHeHUsA U | 24. TpUroHoMeTpuuecKue ypaBHEHUS] U METOIbl MX PEeIICHUsI. 2
HEpaBEeHCTBa 25. TpUroHOMETpHYECKIE YPAaBHEHHS. 2
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Pa3zgen 3 Hayaa MmaTeMaTH4ecKOro aHaJIN3a

30

Tema 3.1 26. UncioBas mOCJICAOBATEILHOCTh, CIIOCOOBI €€ 3aJaHus, 2
[IpousBoaHas BBIUMCIICHUSI  WIEHOB  mocieaoBarenbHocTu.  [Ipenen
GbyHKIIUY 1 ee noce[oBaTeIbHOCTH. HaxoxkieHue npeaenoB GyHKITHIA.
MIPUMEHEHUE. 27. HaxoxJieHre MPOM3BOJIHBIX 110 ONPEICICHHIO. 2

28. [lpaBuna u Qopmynsl auddepeHpoBanus, TadnIULA 2
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (DYHKITUH.
29. BeruuciieHrne npou3BOIHBIX CIIOKHBIX (DYHKITUH. 2
30. Ilpon3BoaHasi: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICIT 2
IIPOU3BOJHON. Y paBHEHHUE KAaCaTEIbHOM.
31. O6mas cxema ucciegoBaHus PYHKITUH. 2
32. UccnenoBanne (QYHKIMHA C TOMOIIBIO IMPOU3BOJHON H 2
MIOCTPOCHHE TPaA(UKOB.
33. Haxoxnenune HauOONBINEr0 M HAWMEHBIIETO 3HAYEHUS U 2
SKCTpEeMaNIbHBIX 3Ha4eHWW (yHkmu. [Ipukiagabie 3ama4un
Ha SKCTPEMYM.
Tema 3.2 34. Unrerpan u nepBooOpazHasi. Haxoxnenue 2
WuTerpan u ero HEOMpeAeNeHHBIX HWHTETPaioB TPHU TOMOIIU CBOWCTB
IPUMCHCHUE. WHTETPAJIOB.
35. HTerpupoBaHue METOA0M 3aMEHbI IIEPEMEHHOM. 2
36. UnTerpupoBanue pa3ImaHBIMH METOJAMH. 2
37. Teopema Herorona-JleiiOuuma. Brruucnenue 2
OTIpEeJICIIEHHBIX HHTETPAJIOB.
38. Berunciienue onpeneneHHbIX HHTETPAIOB METOIOM 3aMEHBI 2
TIEPEMEHHOM.
39. Beruuciienue ioniaiei Guryp 1 00beMOB Tel. 2
40. duznyeckue NPUI0KEHHUS WHTErPaJIOB. 2
Pa3nes 4 I'eomerpus 32
Tema 4.1 41. Bextopsl. /[lelictBus ¢ BekTopamu. JlekapToBa cUCTEMa 2
Koopaunats! u KOOPJIMHAT B MIPOCTPAHCTBE. PaccTossHME MEX /Ty TOUKaMHU.
BEKTOPBI. 42. JlekapToBa cucTeMa KOOPAMHAT HA IJIOCKOCTU. YpaBHEHUS 2
IpsIMOM, OKPYKHOCTH. PemreHne 3amad Ha pacroyioKeHUE
MPSMBIX Ha MIOCKOCTH.
Tema 4.2 43. PenieHue 3aa4 Ha MapajuieIbHOCTh MPSIMON U MIIOCKOCTH. 2
[Ipsmble u utockocT| 44, Pernenne 3agad  Ha TEPHEHIUKYISPHOCTH MPSAMOH U 2
B IIPOCTPAHCTBE. IJIOCKOCTH.
45. PemieHne 3aady  Ha TNpUMEHEHHE TeopeM o0 Tpéx 2
MIEePIEeHIUKYIIpaXx.
46. Perienne 3a/1a4 Ha MapauICILHOCTD TIOCKOCTEH. 2
47. Pemenue 3a7a4y Ha ABYTPAaHHBIE YTIIBL. 2
Tema 4.3 48. PenreHue 3a/1a4 Ha napajuIeyeumne] u Kyo 2
Mmnororpanauku | 49. Pemenue 3a/1a4 Ha IpU3My. 2
u kpyribie Tena. | 50. Pemenue 3a1a4 Ha mUpaMuy. 2
51. Pemenue 3aau Ha BBIYUCIICHHE OOBEMOB U IMOBEPXHOCTEH 2
MHOTOTPaHHUKOB.
52. Pemrenue 3a1a49 Ha MPTAHJD. 2
53. Pemienue 3a1a4 Ha KOHYC. 2
54. Pemrenue 3a1a4 Ha map u chepy. 2
55. Pemenue 3a7a4 Ha KOMOMHAIIMY T€OMETPUYECKUX TEIL. 2
56. Pemenue 3a7a4 Ha KOMOMHAIIMY T€OMETPUYECKUX TEIl. 2
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Pasznes 5. KomOuHaTopuka, CTaTUCTUKA M TEOPUS
BEPOATHOCTEH

Tema 5.1 57. Pemenne KoMOMHATOPHBIX 3a/1a4. Pazmenienus, coueTanus 2
DNeMEeHThI Y TIEPECTaHOBKH.
KOMOMHATOPUKHU
Tema 5.2 58. Kimaccuueckoe onpeneneHue BEpOSITHOCTH, CBOHMCTBA 2
DNEMEHTHI TEOPUU BEPOSATHOCTEM, TEOPEMA O CYMME BEPOSITHOCTEM.
BEPOATHOCTEHN U Brrunciienue BeposTHOCTEM.
MaTeMaTU4YeCKON
CTaTHCTUKH
Hroro 117
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OBPA3OBATEJIbHBII MAPIIIPYT

[Ipunoxenue 3

KoHnTtponmpyemslie
KonTponbHas paszensl (T%MBI) KonTponupyemsl OueHounbIE cpeicTBa
TOYKa yueOHOI € pe3yIbTaThI
JUCIUTLTNHBI
Nel Paznen 1. JIP4, JIP9, MP1 KontpoJabHas 1. Teopetnueckue
Auredpa MP3, MP4, MP9, paGora BOIPOCHI
IIP1, ITP2, IIP3, 2. TunoBsle 3agaHus
IIP4, ITP5, IIPS,
1IP10, I1P12
Ne2 Pazpea 2. JIPY, MP1, MP3, KonTpoabnas Tunoswle 3agaHus
OcHOBBI MP9, ITP3, ITP4, pa6ora «OCHOBBI
tpuronomerpun | [1P8, I1P10 TPUTOHOMETPHUI)
Ne3 Paznen 3. JIPY, JIP13, MPI, KonTpoubHas Tumnosesle 3amanus
Hauvana MP3, MP5, MP9, padoTa 1o Teme
matematuueckor | [IPL IIP2, IIPS, «ITpon3Boanas
0 aHAJIN3a 1ips, 1TP10, ITP11, (YHKUHH ¥ ee
P12 NpUMeHeHHe»
KonrpoabHas Tunossle 3a7aHus
pabora no teme
«HHTerpas u ero
NpUMeHeHHe»
Ne4 Pazpea 4. JIPY, JIP13, MPI, Konrpoabnas |1. 3agauu c
T'eomerpus MP3, MP4, MP9, | padora «IIpsimbie IIOCTPOEHHEM
11P2, ITP3, ITP6, U IUIOCKOCTH B gepTexa
11P8, I1P10 npocrpancTBe» |2. PacyerHsie 3amaun
KonTpoabnasn
pabota no Teme
«MHOrorpaHHuKu
U KpYIJble TeJa
Nes Pasznea 5. JIP4,JIP9, MPI, KounTtpoJsbHas Tect
Komounaropuka, | MP3, MP9, IIPI, pabora
CTATHCTHKA H 11P7, ITPS, ITP13
Teopust
BEPOSATHOCTEH
Ne6 JHomyck k IHopTdosmo 1. IIpakTHueckue
9K3aMeHy/ paboThI
3a4ery 2. Tectol
3. KoHTponbHbIE
paboThI
IMpome:xxyrou | IuddepeHumrpoann YcrTHbIi 3a4eT Teopetnueckue
Hasl bIi 3a4€T BOIIPOCHI 110
arrecrauus COJIEp>KaHUIO Kypca
IIpomexyTou OK3aMeH JK3aMeHalMOHHBbI | TUIIOBEIC 3a1aHUA
Has e
aTrTrecTanus OMJIeTHI
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JIUCT PETUCTPAIIMA UBMEHEHUH U TONOJIHEHUM

31.03.2023 r., Cucrema 371eKTPOHHOIO 00y4YeHus
«Axanemus» K-39-21 ot 12.07.2021 r. OOO «Akanemusi-
meaua» 10 31.08.2024 r., 3bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,OBC FOPAUT K-42-21 ot 12.07.2021 r. OO0
«nektporHoe u3nareabcto FOPAUTY ¢ 01.09.2021 no
31.08.2022 r., ObC ZNANIUM.com K-44-21 ot 12.07.2021
r. OO0 3uanuym ¢ 01.09.2021 no 31.08.2022 r.,

Ne Pasnen paboueii Izpzfme COJepKaHUE U3MEHEHUS/ IONOJTHEHHUS ; Jlara, Honﬁnca
n/m [POTrpaMMbl Ne nmpoTokona|npeacenarens
sacenanus [1K [1IK
Pabouas nporpamma yueOHO#N qucUMIUIMHBI « MaTeMaTHKa
aKTyaIu3UpOBaAHA.
B pabo [IPOrpaMMy BHECEHbI CJIEAYIOLIHE U3MEHEHHUS: L _
3 YCJIOBUA i B cBs13M ¢ 3aK104eHUEM KOHTPAKTOB CO CTOPOHHUMM '08.09.2021 r.
5?{%%53?#”” 371EKTPOHHBIMU GUOIHOTEUHBIMU cucTeMamu Db HPUT‘JIKUH Ne
TCLIATLIHHB] Axkanemus K-27-20 ot 20.02.2020 r. UI1 Bypuera A.W.no
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