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1 OBIIASI XAPAKTEPHCTHKA PABOYEN TIPOTPAMMBI  YYEBHOIA
JUCHUILINHBI

1.1 O6nacTe npuMeHeHHs NPOrpaMMBbl

Pabouast mporpamma yueOHON muCHMIUIMHBI «MaTteMaTHKa» SIBISIETCS 4YacThi0 00pa3oBaTENIbHOM
nporpamMMbl CIIO — mnporpaMMbl NMOATOTOBKH CIELHUANINCTOB CPENIHEr0 3B€HAa IO CHELHaJbHOCTU
cpenHero mpodecCHOHANBHOTO O0pa30BaHUSI TEXHOJOTHYECKOro mpodmis mnpodecCHOHATBHOTO
oOpazoBaHwUsl.

Pabouast mporpamma cocrasnieHa st O4HOH GOpMbI 0OydeHUs.

1.2 MecTo AMCUMILIHHBI B CTPYKTYype HPOrpaMmMbl NMOATOTOBKH CHEUHATHCTOB CpPEIHEro
3BeHA

Yuebnass aucuuruimHa «MaTeMaTHkay OTHOCHTCS K 00IeoOpa3oBaTeNbHOMY LMKy MPOrpamMMbl
MOJATOTOBKH CIIELUAJIMCTOB CPENHEro 3BEHa M OTHOCHUTCA K mpeamerHoil obmactu @I'OC cpemnero
oOmero odpazoBaHus «Maremarnka U THHOPMATHKAY .

YpoBeHb OCBOEHHsI y4eOHOH nuciumuinHbl B cootBeTcTBUN ¢ PI'OC cpennero odiero oOpazoBaHus
yriyOneHHbIH (PO UITBHBII).

Pabouast mporpamma ydeOHOH nmucHuIuiMHel «MaTeMaTHKa» HMEET MEXIPEIMETHYI0 CBs3b C
o0meodpa3oBaTenbHbIME YueOHbIME AucuUIUIMHAME «Pusnkay, «adopmaTikay.

3HaHUS U YMEHHMs, MOJy4YeHHbIe O0OyYaIOIIMMUCS MPH OCBOCHUH 0011eo0pa3oBaTenbHON yueOHOH
IUCLUIUIMHBI «MaremMaTnkay, yriyOsitoTCsl U PaCIIMPSIFOTCS B IPOLIECCe M3YUSHHs yUeOHBIX OUCLUIUINH
POTrPaMMBbI MOJTOTOBKH CTHEeLIUATHCTOB CpeaHero 3BEHA €CTeCTBEHHOHAYYHOTO u
obmenpodpecCHOHATBHOTO LIUKJIOB.

1.3 Ilnanupyemblie pe3yabTAThl 0CBOCHHS JHMCLHHUIJIMHDI:

OcBoenne conmepkanust y4deOHOW mUCHMIUMHBI «MaremaTtuka»y O0eCeunuBaeT IOCTIDKEHUE
00y4arOIUMUCS CIENYIOINX Pe3yabTATOB:

JINYHOCTHBIE PEe3YIbTATHI

c(pOpMHPOBAHHOCTb MUPOBO33PEHHS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS
JIP4 | Hayku U OOLIECTBEHHOW NMPAKTUKN, OCHOBAHHOTO HA AHAJIOTe KYJBTYP, & TAKXKE Pa3IMIHBIX
(hopM OOLIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;
TOTOBHOCTb U CIIOCOOHOCTH K OOPa30BaHUIO, B TOM YHCJIE CAMOOOPA30BAHUIO, HA

JIPS NPOTSDKEHUH BCEH JKU3HU, CO3HATENIbHOE OTHOLICHHE K HETIPEPBIBHOMY O0Opa30BaHMIO KaK
YCJIOBUIO YCIEITHON MpodhecCHOHATbHON 1 OOIECTBEHHOM AeSITEIbHOCTH,

OCO3HaHHBIN BEIOOP Oyayiei npodeccuu U BO3SMOXKHOCTEH peamu3alii COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHHUE K MPOPECCHOHATBHON AEATENIbHOCTH KaK BO3MOXKHOCTH
yYaCTHsI B PEIIEHUH JMYHBIX, OOIIEeCTBEHHBIX, TOCY IAPCTBEHHBIX, OOIIEHAIINOHAIBHBIX
npobiiem;

JIP13

MeTtanpeamMeTHbIe Pe3VJIbTATHI

YMEHUE CaMOCTOSITEJIbHO OINPENENATb LUEeNd AESITEJIbHOCTA U COCTAaBJIATH  ILJIAHBI
HNEATEJIbHOCTH, CaMOCTOSITEJIbHO OCYLUECTBJISATb, KOHTPOJIUPOBATbL U KOPPEKTUPOBATH
MP1 | gesATeNbHOCTh, HUCIOJBL30BATh BCE BO3MOXKHBIE PECYPChI IUIsl NOCTUIXKEHUS ITOCTaBJIEHHBIX
Hesnell 1 peann3aliy IJIaHOB JEATeIbHOCTH, BBIOUPATh YCIEUIHbIE CTPATErHU B PA3JIMYHBIX
CUTYyaLUsX,

BJIAJCHHE HABBIKAMU IIO3HABATEJIbHOW, y4ueOHO-MCCIENOBATENIbCKOM W MPOEKTHOH
NEATEIbHOCTH, HaBBIKAMH paspelieHus npodieM; CHOCOOHOCTP M TOTOBHOCTh K

MP3
CAMOCTOATEJNIbHOMY TOMCKY METOAOB pELICHUs TMPAaKTHYECKUX 3aAa4d, NPUMEHECHUIO
PA3JIMYHBIX METOJIOB MO3HAHMS,

Mp4 | TOTOBHOCTL 1 CrOCOOHOCTP K CaMOCTOSATENbHONW  WH(OPMALMOHHO-TTO3HABATEIHHOMN

NEATEIbHOCTH, BJaJ€HHe HABbIKAMM MOJy4YeHUss HeOOXOMMMON MH(pOpMalMKM K3 CIOBapei




pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HWH(POPMALHY,
KPUTUYECKH OLIEHUBATh M HHTEPIPETHPOBATH MH(POPMALHUIO, MOJYUAEMYIO M3 Pa3UYHBIX
VICTOYHHKOB,

MP5

yMEHHUE HCIONb30BaTh CPEACTBA HH()OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHIMA
(manee - KT) B pelieHrr KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AI[HOHHBIX 33134 C
coOmonenneM  TpeOOBaHW  BPrOHOMHUKH,  TEXHUKH  O€30MaCHOCTH,  TUTHEHBI,
pecypcocOepekeHus], MPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAITMOHHOM O€30MacHOCTH,

MP9

BJIQJICHE HABBIKAMU MMO3HABATEIBHON peJIEeKCUU KaK OCO3HAHUS COBEPIIAeMbIX NeHCTBUN U
MBICJIUTENIHBIX TPOLIECCOB, UX PE3yJbTaTOB M OCHOBAHUIL, TPaHULl CBOEr0 3HAHUA U
HE3HAHMsI, HOBBIX O3HABATEJbHbIX 3a7a4 U CPEACTB X JOCTUKECHHUSI.

IIpeameTHbIe pe3yabTATHI

I1P1

c(pOPMHPOBAHHOCTD MPENCTABJIEHUI O MAaTEMaTHKE KaK YaCTH MUPOBOH KYJBTYPBI U O MECTE
MaTeMaTUKH B COBPEMEHHOHW LMBHIIM3ALIMHK, O CIOCOOaX OINMMCAaHHWS HAa MAaTeMAaTHYECKOM
SI3BIKE SIBJICHUI PEaJbHOIO MUPA,

I1P2

c(OPMHPOBAHHOCTb MPEACTABICHUNH O MATEMaTHUECKUX MOHATUSX KaK O BaKHEHUIIHMX
MAaTE€MaTHYECKUX MOJENAX, MO3BOJSIOLUINX ONUCBIBATH M HM3y4aTh pasHble IIPOLECCHl U
SIBJICHUS, TOHMMAaHHE BO3MOXKHOCTH aKCHOMATHYECKOrO IOCTPOEHUS MAaTeMaTHUYEeCKUX
TEOpUH,;

I1P3

BJIAACHUEC METOAAMHU O0KA3aTCJIbCTB W AJITOPUTMOB PCIICHHA, YMCHUE HX MNPUMCEHSATD,
MPOBOAWUTL AOKA3ATCJIBHBIC PACCYKACHUA B XOO€ PCLILICHUA 3a0a4,

I1P4

BJIAACHUEC CTAaHAAPTHBIMU MPHUEMaMU PCIICHUA pPalUOHAJIBHBIX W HUPPAIHUOHAJBHBIX,
MOKA3aTCJIbHbIX, CTCIICHHBIX, TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTEM,

I1P5

c(OPMUPOBAHHOCTh TMPEACTABIIEHUH OO0 OCHOBHBIX TMOHSTHSAX, WIOEAX H METOoAax
MAaTE€MaTHYECKOr0 aHAJIN3A,

I1P6

BJIAJICHUE OCHOBHBIMM IOHATUSIMH O IUIOCKMX W HNPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBOHCTBAxX;, CPOPMUPOBAHHOCTb YMEHHsI PACIIO3HABATh HA YEPTEIKaX,
MOJIENIIX U B PEANIbHOM MHpPE T'€OMETpPHUECKHe (PUIyphl; MPUMEHEHHE W3YUYEHHBIX CBOHCTB
reoMeTpuueckux ¢uryp u GopMya IS peIleHHs TeOMETPHUYECKHX 3a7ad W 3a1ad C
MIPAKTUYECKUM COJEP KAHUEM,

I1P7

c(hOPMUPOBAHHOCTL MPEACTABICHUN O MPOLECCaX U SIBJICHHUSIX, HMEIOIINX BEPOSTHOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpPE, 00 OCHOBHBIX TOHSITHSX
SJIEMEHTAPHOH TEOPUU BEPOATHOCTEH, YMEHHMII HAXOAWTb M OLIEHUBATh BEPOATHOCTH
HACTYIJICHUS] COOBITUH B  MPOCTEUININX TNPAKTUYECKUX CUTYalHssX W OCHOBHbBIC
XapPAKTEPUCTUKHU CAYYANHBIX BEJIUYUH,

ITP8

BJIAACHUEC HABBIKAMHW HCIIOJB30BAHUS T'OTOBBIX KOMHbIOTeprIX nporpaMM HpI/I peH_IeHI/II/I
3a/1ad;

I1P9

c(OPMUPOBAHHOCTL MPEACTABIEHUH O HEOOXOMUMOCTH MOKA3aTENbCTB MPU OOOCHOBAHUU
MAaTEMATHYCCKHUX YTBer(I[eHI/Iﬁ U PO AKCUOMATUKKU B TMPOBCACHHUU AOCOYKTUBHBIX
PacCy KAEHUI,

I1P10

c(pOPMHPOBAHHOCTb TOHITHHHOIO ammapara Mo OCHOBHBIM pa3ieiiaM Kypca MaTeMaTHKW,
3HaHUN OCHOBHBIX TeopeM, GOPMyJ U YMEHUS UX MPUMEHSTh, YMEHHUS JOKA3bIBATh TEOPEMBI
U HaXOJNTh HECTAHAAPTHBIE CIIOCOOBI peleH s 3a1a4;

IP11

c(OPMUPOBAHHOCTL ~ YMEHUH  MOJAETUPOBATH  pealibHble  CUTYallMH, HCCIEI0BAThH
MIOCTPOEHHbIE MOAEIN, HHTEPIPETUPOBATh MOJYYEHHbIN PE3YJIbTAT,

I1P12

c(pOpPMHPOBAHHOCTb NPEACTABICHUNA 00 OCHOBHBIX MOHSATHSIX MAaTEMaTHYECKOrO aHAJIHM3a U
UX CBOWCTBAx, BJAJCHHE YMEHHEM XapaKTepHU30BaThb MOBeNeHUE (YHKIHIH, UCTIOIb30BAHUE
MIOJIYYEHHBIX 3HAHUH U1l ONUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH,

I1P13

BJIAICHUE YMEHUAMHU COCTABJICHUS BEPOSTHOCTHBIX MOJAENEH MO YCIOBUIO 3aladd U
BBIYHCJICHUS] BEPOSTHOCTU HACTYIUICHHUS] COOBITHH, B TOM YHCIIE C TPUMEHEHueM (Gopmyi
KOMOWHATOPUKH W OCHOBHBIX TE€OPEM TEOPHH BEPOSITHOCTEH, HWCCIIENOBAHMS CITy4aifHbIX
BEJIMYUH N0 UX PACHPEAECICHUIO.




2 CTPYKTYPA U COAEP)KAHUE YUEBHOU AUCIHUATLINHBI

2.1 TemaTH4yecKHuH IJIaAH

Yu4eOHast Harpy3ka

o0yuarwmuxcsi
Bcero | B Tom uncie
ILnannpyemsie
JeK npax
pe3yJabTaThI
Pa3aen/ rema JUCHUILTHHBI U THYE
", CKHe OCBOEHHS
JHCIHILJIHHbI
ypo 3aHA
KM THHA
Brenenne 2 2
JIP4, JIP9 MP1,
MP3, MP4, MP9,
a3pen 1 Anrebpa 68 34 34 IIP1, IIP2, TIP3, [IP4,
IIP5, IIPS, IIP10,
IIP12
JIP4, JIP9 MP1,
Tema 1.1. Pazputuie TIOHATHS O YHCIIE 20 10 10 MP3, MP9, [IP1,
IIP2, IIP3, IIP4, IIP8
JIP4, MP1, MP3,
MP4, MP9, IIP1,
Tewma 1.2 @ynkiuu u rpaduku 12 8 4 1IP2, IIPS, TIPS,
IIP10, IIP12
JIP9, MP1, MP3,
Tema 1.3 Kopnu, crenenu u norapudmbl 36 16 20 MPY, IIP2, [IP3,
IIP4, IIPS, IIP10
JIP9, MP1, MP3,
a3aen 2 OCHOBbl TPUrOHOMETPUN 32 15 17 MPY, IIP3, IIP4,
IIPS IIP10
Tema 2.1 OcHOBHBIE OHATHS JIP9, MP1, MP3,
tpuronomerpuu. [Ipeodpazosanus 20 9 11 MP9, IIP3, IIP4,
TPUTOHOMETPUYECKHUX BBIPAKCHUN 1IPS, IIP10
Tema 2.2 TpuroHOMeTpUUECKHUE YPABHEHUS U P9, MP1, MP3,
HepaBeHCTBa 12 6 6 MP9, IIP3, IIP4,
IIP10
JIP9, JIP13, MP1,
Paznen 3 Hauana MmaTeMaTH4eCKOro 66 36 30 MP3, MP5, MP9,
AHAIN3A IIP1, IIP2,IIP5, IIPS,
IIP10, IIP11, IIP12
JIPY, JIP13, MP1,
Tewma 3.1 IIpousBonHast GyHKINU U €€ 38 2 16 MP3, MP5, MP9,
MIPUMEHEHUE IIP1, IIP2, IIP5, IIPS,
IIP10, IIP11, IIP12
JIPY, JIP13, MP1,
Tema 3.2. MHTErpan u ero NnpUMEeHEHUe 28 14 14 MP3, MP5, MP9,
IIP5, IIPS, IIP10




NP9, P13, MP1,

MP3, MP4, MP9,
Pasgen 4 MeomeTpuA 54 22 32 P2, NP3, NP6, MPS,
MP10
NP9, MP1, MP3,
Tema 4.1 KoopauHaTtbl U BEKTOPbI 8 4 4 MP9, T1P6, NP8,
rMP10
Tema 4.2 lNpAmble 1 NJI0OCKOCTN B JIP9, MPL, MP3,
MPOCTPaHCTRE 20 10 10 MP4, MP9, NP2,
MP3, NP6, NP10
NP9, NP13,MP1,
MP3, MP4, MP9,
Tema 4.3 MHOrorpaHHUKU 1 Kpyr/ible Tena 26 8 18 MPL, MNP 3 MP 6
rMP8, NP10
Pasgen 5 KombrnHaTopuka, cTaTUcTUKa n JiP4.1P9, MPL, MPs3,
Teopunsi BEPOSTHOCTEN 12 8 4 MPS, TP1, T1P7,
P8, NnP13
NP4, NP9, MP1,
Tema 5.1 9nemeHTbl KOMOMHATOPUKM 6 4 2 MP3, MP9, INP1,
Me7, NP8
Tema 5.2 SnemeHTbI TEOPUM BEPOATHOCTEN 1 T1P4, 71P9, MP1,
MaTeMaTUYeCKOM CTaTUCTUKN 6 4 2 MP3, MP9, TIP1,
MP7,MPs8, rneri13
NMpomeXXyTouHaa aTtTecTauyms, B TOM yuce 18 NP4, MP9, MP1
KOHCYyNbTaumn
Bcero 252 117 117

2.2 Cofep)kaHune y4ebHON ANCUMNANHDI

BBEOEHWE

BX0oAHOM KOHTPO/b. VHCTPYKTMBHLIA 0630p cofepXXaHust Y4eOHOW AUCLUMNVHBLI U 3HAKOMCTBO
06y4aroLLMXCA C OCHOBHbBIMW YCNOBUSAMU U TPeG0BAHUAMN K OCBOEHUIO MPOrpamMmbl.

Copfep>kaHue yyebHOro maTepuana:

MaTemaTuka B Hayke, TEXHWKE, 3KOHOMUKe, WHMOPMALMOHHBLIX TEXHOMOMMAX W MPaKTUYeCKou
JeAtenbHocTU.  Llenn wn  3agaum  u3yyeHUss MaTeMaTtuUKM Npu 0cBOeHUM nipogeccuin  CMO
cneunansHocTet CIMO cneumansHocTen Crlo.

Buabl yuebHOM fesATeNIbHOCTU

O3HakOM/IEHNE C PONbI0  MaTeMaTVKW B Hayke, TeXHWKEe, 3KOHOMMUKE, WH(OPMAaLMOHHbIX
TEXHOMOrUSAX W MPaKTUYECKON [esATeNlbHOCTU. O3HaKOMJIEHME C UensMm W 3ajadaMu  U3y4veHus
MaTeMaTUKM Npu ocBoeHn npodpeccnin CMO n cneumanbHocTerd CrO.

Pasgen 1 AJICEBPA

Tema 1.1 Pa3Bntme NoHATUA 0 Yunc/ie

Llenble v pauynoHasibHble uncna.  [elcTBuUTeNbHblE umMcna.  [pUBAMKeHHbIE  BbIMUCIIEHUS.
KomnnekcHble umucna. PauuoHanbHble YpaBHEHMSI U HepaBeHCTBA. PaBHOCWMILHOCTb  ypaBHEHWIA,
HepaBeHCTB, cucTteM. OCHOBHblE MPUEMbl UX pelleHnst (Pas/ioKeHMEe Ha MHOXWUTeNW, BBeAeHME HOBbIX
HeM3BECTHbIX, MOACTAHOBKA, rpaduyeckuii meton). MeTon NHTepBasIoB.

Buabl yuebHOWN fesATeNbHOCTY

BbINosiHeHWe apngMeTMHECKUX AENCTBUIA HAf YMC1aMK, codeTas YCTHbIE U MUCbMEHHbIE NPUEMbI;

HaxoXaeHne NPUOMXKEHHbIX 3HAYEHWSI BEIMYMH N MOFPELUHOCTEN BbIUMCIEHWIA (aGCOMOTHON ©
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OTHOCHUTEJIbHOH); CpPaBHEHHE YHCJIOBBIX BBIPAKEHHH, HAaXOXACHHE OLIMOOK B MNpeoOpa3oBaHUSX H
BBIUUCJIEHUSIX (OTHOCUTCS KO BCEM MyHKTaM MPOrPaMMBbl).

O3HakoMIIeHHE ¢ TPOCTEHIINMU CBEACHUSMHU O KOPHSX airedpanyecKux ypaBHEHHH, TOHSITHSIMA
UCCJIEIOBAHNs YPABHEHHUH U CHCTEM yPaBHEHUMN.

Hsydenne Teopun paBHOCHIBHOCTH YPaBHEHHMU U €€ NnpuMeHeHHs. [IoBTopeHue 3anucu perieHus
CTaHIAPTHBIX ypPaBHEHWH, NPUEMOB MpeoOpa3oBaHUsl YPaBHEHUH ISl CBEACHUS K CTaHOAPTHOMY
ypaBHeHUI0. PemieHne cuUCTeM ypaBHEHUH C NMPUMEHEHHEM Pa3JIM4HbIX CIOcO00B. O3HaKOMIIEHHE C
OO0IMMHU BOMPOCAMH pPELICHUs HEPABEHCTB W HCIOJb30BaHHWE CBOHCTB W rpadukoB (QyHKUMI mpH
peLIeHNH HEPABEHCTB.

Pemenne HepaBEHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3JIMYHbIX CIIOCOOOB.

Ilpumenenne MaTeMaTHYECKUX METOJOB IUIsl PELICHMs] COAEPKATENbHBIX 3alad M3 Pa3IU4YHBbIX
oOnacTeil HAyKH U MPaKTUKU. MIHTepIIpeTHPOBaHHE PE3yIbTATOB C YYETOM PEAIbHBIX OTPAHUYCHUH.

Tema 1.2 ®ynxkuuu u rpadpuku

Oyukunn. O6nacTb OnpeneNeHus W MHOXKECTBO 3HaueHWi; rpaduk (yHKIHH, TOCTPOCHHE
rpadukoB (QyHKLMIA, 3aJaHHBIX PA3TMYHBIME CIIOCOOAMH.

CroiictBa ¢pyHKUMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OTPaHHYEHHOCTb, MEPUOJUYHOCTb.
IIpomexyTkn BO3pacTaHUsi M yOBbIBaHUS, HAaHOOJbINEE W HAUMEHbLIEEC 3HAUEHHs, TOYKU SKCTPEMyMa.
I'paduueckas nnTepnperanyst. [Ipumepsbl QyHKIMOHANBHBIX 3aBHCHMOCTEH B PEabHBIX MpOLECcax U
sABeHIsIX. Apudmerndeckue oneparmu Hax GyHkuusamu. CrnoxkHas ¢yHkums (kommnoszuuus). [Tonstue o
HETPEPbIBHOCTH (DY HKIIHH.

Obpatnbie pynkiuu. O6nacte onpeneneHuss U o0nacTb 3HaueHU obpatHoil pyHkumu. I'paduk
oOpaTHOW (yHKIHH.

Buabl yueOHoi#l 1eATeIbHOCTH

O3HakOMIIEHHE C TIOHSTHEM NIEPEMEHHON, IPUMepaMH 3aBUCUMOCTEH MEKAY MePEMEHHBIMH.

O3HakoMIIeHHE C TOHATHEM Tpaduka, onpeneseHne NMPUHAIC)KHOCTH TOUKU rpaduky (QyHKIHH.
Omnpenenenue no ¢popmyJie mpocTeiimeii 3aBHCUMOCTH BUa ee rpaduka. Bripaskenne mo Gopmysie oqHOH
nepeMeHHOH uepe3 napyrue. O3HaKOMJIGHHE C ompeneneHueM (QyHKUWH, (GOpMyIHpOBaHUE e€ro.
Haxoxnenne obnactu ompeneneHust U oOmacty 3HaueHWH (yHKuuH. O3HaKOMJIEHHE C MPUMEpaMu
(YHKIMOHAIBHBIX 3aBUCHMOCTEH B PEAJbHBIX MPOLECCaxX W3 CMEXHBIX AUCUUIUIMH. O3HAKOMJIEHHE C
JOKa3aTeNbHBIMI  PACCy KIEHMSIMH HEKOTOPbIX CBOWCTB JIMHEHHOW W KBaApaTHYHOW (YHKIHH,
NPOBECHUE HCCIICNOBAHUS JIMHEHHOW, KyCOUHO-TMHEHHOW, IpOOHO-TMHEHHON W KBaJApaTUIHON
¢bynkumii, moctpoenne ux rpapukoB. Iloctpoerne u urenue rpadukoB QyHkuumii. Hccrmenosanue
¢ynkunu. CocraBieHne BUIOB (YHKIHHA MO JAHHOMY YCJIOBHUIO, PEIIEHHE 3a/1a9 Ha SKCTPEMYM.

Brimonaenue nmpeobpaszoBanuii rpaduka GyHKIUH.

Usyuenue nonsmus oopamuoil gynukyuu, onpeneneHne BUIA U TOCHpoeHUe epahura oopammnoil
Qyuxyuu, naxooicoenue ee ooracmu onpeoenenus u ooaracmu 3uavenuii. IlpumeHeHne cBONCTB PyHKUINH
NIPU UCCIIEIOBAaHUH YPAaBHEHUN M PEIIEHUH 3324 Ha SKCTPEMYM.

O3HakOMIIEHHE C TIOHSTHEM CIIOKHOH (DYHKIIHH.

Tema 1.3 KopHu, crenenu u norapugmsi

Kopuu u crenenun. KopHu HaTypanbpHOR cTemeHM M3 uyMciaa W uUX cBoilictBa. (CremeHu c¢
palMOHAJIbHBIMU TOKA3aTessiMU, UX cBOHCTBA. CTeneHu C NeHCTBUTEIbHBIMU MOKazaTeasiMu. CBolicTBa
CTEINEHU C NEHCTBUTEIbHBIM NTOKA3aTENIEM.

Jlorapudpm. Jlorapupm umcnma. OcHOBHOE JsorapupMUUECKOe TOXKIECTBO. JlecATHUHBIE U
HatypajbHble orapudmel [lpasuna neticteuii ¢ norapupmamu. Ilepexon kK HOBOMY OCHOBAHHIO.

ITpeoOpazoBanue anredpanyecKux BBIPAKCHHH. IIpeobpazoBanne paLMOHANBHBIX,
UPPALMOHANIBHBIX, CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX BBIPAKEHUN.

ITokazatenpHas u norapudmuyeckas GyHkuun. Onpenenenus QyHKIHHA, X CBOWCTBA U TpaduKHL.
IIpeobpazosanus rpaduxos. IlapajnenbHblii MEPEeHOC, CUMMETPHSI OTHOCHUTENBHO OCeH KOOpAWHAT, U
CUMMETpHUsl OTHOCUTEJIBHO Hayana KOOPAWHAT, CHUMMETPHUs OTHOCHUTEJIBHO MpPSIMOH, PacTsLKEHUE U
cKaTue BJOJb OCEH KOOPAUHAT.



ITokazatenpHble U jorapudpmudeckne ypapHeHUs:. OCHOBHBIE NMPHEMbI UX pEIIeHUs (Pas3oKeHHe
HAa MHOJKUTEJIH, BBEIEHHE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, IpapuyuecKuii MEeTox).

[TokazaTenpHbIe U JorapupmMudeckrue HepaBeHCTBA. OCHOBHBIE PHEMbI X PELICHHSL.

Buabl yueOHoi#1 1eATEIbHOCTH

O3HakOMJIeHHE C TOHSATUEM KOpHS #-il CTENEeHM, CBOHCTBAMH paguKajloB U C IMpaBUJIaMU
CpaBHEHHEM KOpHeH. POpMyJIMpOBaHUE ONpPENESEHHUs] KOPHS U CBOMCTB KOpHEeH. Bpruucienue u
CpaBHEHHE KOpPHEH, BBIOJIHEHHE PUKUAKH 3HaYeHus1 KopHs. [Ipeobpa3zoBanne YUCIOBBIX U OYKBEHHBIX
BBIPAXKCHUH, COAEpIKaLINX pajuKajbl. BhIMonHeHHe pacdyeToB mo GopMysiaM, COIEPKAIIUM PagruKabl,
OCYIIECTBJISII HEOOXOMUMBIE TOACTAHOBKM H mpeoOpasoBanus. OmnpeneneHne paBHOCHIBHOCTH
BbIp@KEHUIl ¢ paaukanaMu. PelieHue uppauuoHaibHBIX ypaBHEHUNH. O3HaKOMJIEHHE C IOHSTHEM
CTENEHU C JEHCTBUTENBHBIM MOKas3aTeneMm. HaxoskneHue 3HadeHUN CTENEeHW, WCMONb3ys IpHU
HEOOXOIUMOCTH WHCTPYMEHTAJIbHBIE CPENCTBA. 3alHMCbIBAHHE KOPHS N-H CTENEHH B BHUIE CTENEHH C
OpoOHBIM TIOKa3aTesieM u HaoOopor. DopMmynupoBaHUE CBOHCTB cTeneHell. BhiuucieHue cremnened c
paluMOHANbHBIM IOKAa3aTejieM, BBINOJHEHUE MPUKUAKU 3HA4YEHUs CTENEeHH, CPABHEHHE CTENEHEH.
IIpeobpasoBanne YUCIOBBIX M OyKBEHHBIX BBIPAKEHUH, COAEPIKAIIUX CTENEHH, MPUMEHsSI CBOWMCTBA.
Pemenne noxasaTenbHbIX ypaBHeHMH. (O3HakoMJieHHE C MPUMEHEHHEM KOpHeM U cTemeHed Ipu
BBIYMCJICHUHN CPEOHUX, MPHU JEJIEHUU OTPEe3Ka B «30J0TOM CedeHUW». PelneHHne NMpUKIanHbIX 3a4ad Ha
CJIOKHBIE IPOLICHTBHIL.

BeinmonHerne mpeoOpa3oBaHUil BRIPpAKEHHH, NMpUMeHeHHe (HOPMYJI, CBSI3aHHBIX CO CBOHCTBAMHU
crenieHeil u Jorapudmos. OrmpeneneHne oONaCTU IOMYyCTHMBIX 3HAYEHHH JIOrapu(pMUUECKOTO
BbIpakeHus1. Pemenne norapupMu4eckux ypaBHEHHH.

Beruncnenue 3HaueHMid (PyHKUMU O 3HAUYEHUIO apryMmeHTta. OmnpeneneHue MOJIOKEHUS TOYKH Ha
rpaduke 1Mo ee KoopAnHAaTaM U HaoOopoT. Mcronb3oBaHue CBOUCTB (PyHKUMN AT CPABHEHUS 3HAYCHHUI
creneHeit u norapudmos. [locTpoenue rpadukoB CTENEHHBIX U JIOrapUPMUUECKUX (QyHKIIHH.

Pemerne moka3aTrenbHBIX U JIOTapU(PMHUYECKHX YpaBHEHUH U HEPABEHCTB [0 M3BECTHBIM

aJIrOpUTMaM.
Pazpgen 2 OCHOBBI TPUTOHOMETPUN

Tema 2.1 OcHoBHBIe NOHATHSI TPUroHOoMeTpuH. [IpeodpazoBaHust TPUrOHOMETPHYECKHX
BbIPA’KEHHH.

OcHosHble noHsTus. Paguannas Mepa yria. BpamarensHoe apmkeHne. CHHYyC, KOCHHYC, TAHT€HC U
KOTAHI'€HC YUCIIA.

OcHOBHBIE TpUTOHOMeETpUYeckre ToxkaecTBa. Popmynbl mnpuseneHus. PopMmysbl CIOKEHUS.
Dopmyasl yasoeHuss. @opMy bl MOJOBUHHOIO yIJIA.

IIpeobpasoBanuss NPOCTEHIINX TPUTOHOMETPHUECKHX BbIpaxkeHHid. IIpeoOpasoBaHue CyMMBI
TPUTOHOMETPHUECKUX (YHKIMA B TNPOU3BENCHHE W NPOM3BENCHUS B CyMMy. BbIpaxeHue
TPUTOHOMETPHUECKUX (YHKIHIA Yepe3 TAHI'€HC MTOJIOBUHHOTO apTyMEHTa.

Tpuronomerpudeckue pynkiun. CroiicTBa U rpapukn CHHyca, KOCHHYCa, TAHICHCA U KOTAHICHCA.
[IpeoOpaszosanus rpadukos. [lapannenpHbii IEPEHOC, PACTSIKEHUE U CXKATHE BIIOJIb OCeH KOOPIAUHAT.

Buabi yueOHO# 1eaTeIbHOCTH

Hsydenune paguaHHOrO METONAa HU3MEPEHMs YIVIOB BPALEHHUS U HUX CBSI3U C IPagyCHON MEpPOM.
HzobpaskeHne yIiioB BpaleHUsI HA OKPY>KHOCTH, COOTHECEHHE BEJIMYHHBI YTJIa C €r0 PACTIONIOKEHHEM.

DopMyIHpOBaHUE ONPENETICHUH TPUTOHOMETPHUYECKHX (PYHKIUI Ui YIJIOB MMOBOPOTA U OCTPBIX
YTJIOB MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA U OOBSCHEHHE UX B3aUMOCBSI3H.

Ilpumenenne OCHOBHBIX TPUFOHOMETPUYECKUX  TOXKAECTB  JJIs1  BBIYMCICHHMS  3HAYEHUU
TPUTOHOMETPUYECKHUX (DYHKIUH O OJJHOM U3 HUX.

UzydeHne OCHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJIbI CIOKEHHUS, YIABOCHUS, MPeodpa3oBaHUs
CYMMbI TPUTOHOMETPHUYECKUX (YHKIHMH B MPOHM3BENEHHE M MPOU3BEICHUS B CYMMY U NPUMEHEHUE NpPU
BBIYMCJICHUH 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPASKEHUS U YIIPOLLEHHUS €T0.

O3HakoMJIeHHE CO CBONCTBaAMHU CUMMETPUHM TOYEK HAa €AMHMYHOM OKPY>KHOCTH U NMPUMEHEHHE UX
1151 BbIBOJA (POPMYJT IPUBEACHUSI.



O3HakoMJIEHHE C TIOHSITHEM HEMPEPBIBHON mepuoandeckoll GyHKIMH, GopMynnpoBaHHE CBOWCTB
CHHYyCa M KOCHHYCa, TOCTPOSHHE UX rpauKoB.

O3HakOMJIEHHE C TMOHSATHEM TAPMOHHYECKUX KOJIeOaHUH M MPUMEpPaMH FapMOHUYECKHX KOJeOaHMi
IUIS1 OTIMCAHMSI MPOLIECCOB B (PH3HKE U APYTUX OONACTAX 3HAHMSL.

O3HakOMJIEHHE C TOHATHEM pPa3pbIBHOM NepUOIUUYecKOr (GyHKIuH, (OpMyIHpPOBAaHUE CBOWCTB
TAHT€HCA M KOTAHT'€HCA, IIOCTPOCHHUE UX IPadUKOB.

Tema 2.2 Tpuronomerpuyeckue ypaBHeHHs1 H HEPABEHCTBA

Tpuronomerpudeckue ypaBHeHHsI U HEpaBeHCTBA. [Ipocreiiiirie TPUroHOMETPUIECKUE YPABHEHHUS.
Tpuronomerpudeckne ypaBHeHHs. OCHOBHBIC MPUEMBI WX peIIeHUs (pa3jokeHHe Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX ). [IpocTeliinne TpUroHoMeTpuiecKrue HePaBeHCTBA.

OO6patHble TpuroHOMeTpHUuecKre QyHKINH. APKCHHYC, apKKOCHHYC, aPKTaHT'€HC.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMIIeHHE C MOHSTHEM OOpaTHBIX TPUrOHOMETpH4ecknx (pyHkuuil. M3ydeHue onpeneneHuit
apKCHUHyCa, apKKOCHHYyCa, apKTaHreHca 4ucia, (GopMyinpoBaHUE WX, H300paKeHHE Ha COMHUYHON
OKPY>KHOCTH, IPUMEHEHHUE MIPU PELICHUHN YPABHEHUI.

Pemenne no ¢opMysaM H MO TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIINX TPUTOHOMETPHUUECKUX
ypaBHeHuil. IlpuMeHeHne oOmMMX METONOB pELICHWs ypaBHEHWH (NpUBEACHHWE K JIMHEHHOMY,
KBapaTHOMY, METOJ pAa3jIOKEHUs HAa MHOXHUTENIHM, 3aMEHbl TEPEMEHHOH) TpU  peIeHUH
TPUTOHOMETPUYECKUX  YPAaBHEHMI. YMEHHE OTMe4aTb Ha KpPyre peleHdus  INPOCTeHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

IIpumeneHue CBOHCTB (PyHKUMH UIi CpPaBHEHUS 3HAYCHUH TPUTOHOMETPUYECKHX (PyHKIHH,
pelIeHnsl TPUrOHOMETPUYECKUX YPABHEHU.

IToctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PyHKIUI 1 onpeneneHue no rpagukam ux
CBOMCTB.

Pasznen 3 HAYAJJA MATEMATHYECKOI'O AHAJIN3A

Tema 3.1 llponssoanasi yHKUIHMH H ee NIPUMEHEHHE

IMocnenoBarenpHOCTH. CrIOCOOBI 3a1aHUS M CBOICTBA YHCIIOBBIX nocienoBatenbHocTell. [TonsTre o
npeaene MOCJIEIOBATEIbHOCTH. CymecTBoBaHue npenena MOHOTOHHOHN OrpaHUYeHHON
MOCJIEIOBATEIbHOCTH. CymmMmupoBaHue MOCJIEOBATENbHOCTEH. beckoneuHno yObIBaroIas
reOMeTPUYECKast IPOrPECCHs U €€ CyMMa.

IIpoussonnas. IloHsiTHe O MPOM3BOMHON (PYHKIMH, €€ TeOMETPUYECKHd M (PU3NUIECKUH CMBICIL
VYpaBHeHue kacatenpHOW K rpaduky ¢yHkuuu. IIpom3BomHBIE CyMMBI, Pa3HOCTH, NPOU3BEICHHS,
yacTHOro. IIpon3BOmHbIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKOWHA. I[IlpuMeHeHHe NpPOWU3BOAHONW K
uccienoBannio GyHKUMN u noctpoeHuro rpadukos. [Iponssonnbie 0OpaTHONH (PYHKIMM M KOMIIO3HIIUU
(bYHKIUH.

IIpumepsl HCTIONB30BaHUS MPOU3BOAHON ISl HAXOXKAECHUsI HAWIYYIIEro peLleHUs B NMPUKIATHBIX
3amavyax. Bropas mpousBomHas, ee reoMeTpudeckuii u Gu3ndeckuii cMbIci. HaxoxkneHne CKOpOCTH st
nporiecca, 3a1aHHOTro (GopMyJIOH 1 rpaguKoM.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMJIeHHE C TIOHATHEM YHCJIOBOH IOCIENOBATENBHOCTH, CIIOCOOAMH €€  3aJaHus,
BBIUHCJICHUSIMH €€ WICHOB. (J3nakomienue ¢ nousmuem npeoena nocireoosamensvrocmu. O3HaAKOMIICHNE
C BBIUHCIIEHHEM CYMMBbI OECKOHEYHOIO YHCJIOBOrO psfa Ha NMPUMEPE BBIYMCICHUS CyMMbl OECKOHEUHO
yObIBaroIell TreoMeTpuuecKoil mporpeccuu. Pemierne 3amad Ha TNpUMEHEHHE (POPMYJIbI  CyMMBI
OeckOHEYHO yOBbIBaKOIIEH TeOMETPUUYECKON MPOrPECCHH.

O3HakoMIIeHHE C TIOHSATHEM TNPOU3BOAHON. M3yueHme m popMyrupoBaHHE €€ MEXaHHIECKOro U
reOMEeTPUUYECKOTO CMbICIIA, W3yUYE€HHE alfOPUTMA BbIYUCIEHUS] MPOU3BOIHON Ha MpUMEpE BbIYMCIEHUS
MT'HOBEHHOH CKOPOCTHU M YIJIOBOTO Kod(duimenTta kacatenpHoi. CocTaBieHHe ypaBHEHHs KacaTeIbHON
B o0OmeMm Buze. YCBOoeHHe mnpaBui AuddepeHIUpOBaHUs, TaOJHMIBl MPOU3BOAHBIX 3JIEMEHTAPHBIX
byHkumii, npuMeHeHne A nuddepeHIpoBaHns (QYHKIUN, COCTABJIEHHsS YPAaBHEHUS KacaTeJbHOH.
UzydeHne TeopeM O CBs3M CBOHCTB (PYHKUMH W TPOU3BOAHOH, (popmynupoBka ux. IlpoBenenue c
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MOMOIIBIO MTPOU3BOHON HMCCIIENOBaHUs (PYHKLUMH, 3a0aHHON (OpMysioil. YCTaHOBIIEHHE CBSI3H CBOMCTB
(YHKIMU ¥ TPOU3BOAHOM IO UX rpaduKam.

[IpuMeHeHne NMPOW3BOAHOM Ui PELICHUS 3a7a4 Ha HAXOKACHHWE HauOOJbINEro, HAUMEHBIIETO
3HAYEHUS U HA HAXOXOEHUE SKCTpeMyMa.

Tema 3.2 UnTerpaj u ero npuMeHeHue.

[TepBooOpaszHast u uHTerpai. IIpruMeHeHne onpeneNeHHOro HHTerpaga Uil HaXOXKIACHUS TUTOIAAN
KpUBOJHHEHHOH Tpanenun. @opmyna Hetorona-Jleioanua. Ilpumepsl npuMeHeHns: HHTerpaia B (pU3NKe
Y T€OMETPHUU.

Buabl yueOHoi# 1eATEIbHOCTH

O3HakoMIleHHE C TIOHATHEM HWHTerpajsa W nepBooOpasHoi. M3ydeHune mnpaBmiia BBIYUCICHUS
nepBooOpasHoil U Teopembl HetoToHa- JleiiOHuma. Pemenune 3amad Ha CBsi3b NEpBOOOpPA3HON U ee
MPOM3BOIHOM, BEIYUCICHHE IEPBOOOPA3HOMN 1St TaHHON (PYHKLIHUU.

Pemenne 3aqay Ha MpUMEHEHUE UHTErPaIa AJIsl BBIYUCICHUS (PU3NUECKUX BEITMYNH M TUIOIIAACH.

Pasznen 4 TEOMETPUA

Tema 4.1 KoopauHatel 1 BeKTOpBI.

[IpsiMoyronbHasi (AekapToOBa) CUCTEMa KOOPAWHAT B MPOCTpaHCTBEe. POpMyia paCCTOSHHS MEKIY
OBYMs TOYKaMU. Y paBHEHUS CPePbl, HIOCKOCHU U NPSMOII.

BexTtopel. Moayib Bektopa. PaBeHcTBO BekTOpoB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PaznokeHne BEKTOpa MO HAMpPaBJICHUSAM. YTOJI MEXIy AByMs BekTopaMu. IIpoekius BekTopa Ha
ocb. Koopaunate! Bektopa. CkanspHOe NpOou3BeIeHIE BEKTOPOB. Mcronp30Banne KOOPAUHAT U BEKTOPOB
MPU PELIEHUH MAaTEMATUYECKUX U MPUKIAJHBIX 3a/1a4.

Buapl yueOHoi#1 1eATEIbHOCTH

O3HakoMJIEHUE C TIOHATHEM BeKTOpa. M3yueHue nekapToBON CHCTEMbl KOOPAMHAT B MPOCTPAHCTBE,
MOCTPOEHHUE MO 3aJAHHBIM KOOPAMHATAM TOUYEK U MJIOCKOCTEN, HAXOKIAEHUE KOOPAUHAT TOUYEK.

HaxoxxneHue ypaBHEHHH OKPY)KHOCTH, cC(epbl, IJIOCKOCTH. BbIUMClIEHHE paCcCTOSHUN MEXKITY
TOUKaMu. HM3yuyeHue CBOWCTB BEKTOPHBIX BEJUYUH, MPABUJ PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUJI HAXOXACHUS KOOPAMHAT BEKTOpPAa B MPOCTPAHCTBE, MPABWI JEUCTBUN C
BEKTOPaMH, 3aAaHHBIMH KOOPJAUHATAMHU.

[IpumeHeHne Teopuu NpU PELIEHWH 3aa4 Ha JOEUCTBHUS C BekTOpamu. M3yueHue ckaispHOro
MPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO YPABHEHUS NMPAMOM U IJIOCKOCTH

[IpumeHeHne Teopun MPU PELIEHUU 3a]a4 Ha EUCTBUS C BEKTOpPaMU, HA KOOPAMHATHBIA METON,
MPUMEHEHNUE BEKTOPOB JJIs1 BIUMCJIEHUsI BEJIUYUH YIJIOB U PACCTOSTHUI.

O3HaKOMJIEHUE C TOKA3aTENIbCTBAMHU TEOPEM CTEPEOMETPUHU O B3AUMHOM PaCIOJIOKEHUH TIPSIMBIX U
TJIOCKOCTEH C UCTIOJIb30BAHUEM BEKTOPOB

Tema 4.2 IIpsimMbie M NVIOCKOCTH B IPOCTPAHCTBE

B3anmHOe pacnonoxeHue ABYX MPsIMBIX B MpOCTpaHCTBe. IlapannenbHOCTh NPSAMON U IMJIOCKOCTH.
ITapannenbHOCTL MIOCKOCTEN. 1lepnenANKY IAPHOCTE MPSIMOM U MJIOCKOCTH.

IlepnieHaUKy ISP ¥ HAKJIOHHAS. YTOJ MEXAY NPAMOUN U MIOCKOCTBIO. JIByrpaHHBIN yroJl.

Yron wmexnay mmiockocTsMU. IlepneHnukynspHOCTE ABYX IUIOCKOCTEH. I'eomerpuueckue
npeoOpa3oBaHUsl MPOCTPAHCTBA. MApPAJUIENIBbHBIA MEPEHOC, CUMMETPHS OTHOCHUTEJIBHO ITJIOCKOCTH.
[TapannenbHoe MPOEKTUPOBAHUE. [Inomane OpPTOrOHAJIBHOMN MPOEKLINH. Hzobpakenue
NPOCTPAHCTBEHHBIX (pUryp.

Buabl yueOHoi#1 1eATEIbHOCTH

DopMyIUPOBKAa U NMPUBENCHHUE NOKA3aTENbCTB NMPU3HAKOB B3aUMHOIO PACMOJOXKEHUS MPSMBIX U
mIockocTel. PacnosHaBaHMe Ha 4epTekax U MOAENAX PA3IUYHBIX CIYy4aeB B3aMMHOIO PACHONIOXEHUS
NPSIMBIX W IUIOCKOCTEH, apryMEHTUPOBAHHE CBOMX CyXAeHUN. DPOpMyJIMpOBaHUE OINpPEAECICHUH,
MIPU3HAKOB U CBOMCTB MAPAUICNBbHBIX M MEPHNEHAUKYJSIPHBIX IUIOCKOCTEH, ABYTPAHHBIX U JIMHEMHBIX
yIJIOB. BBINONHEHNE MOCTPOEHUs YIJIOB MEXKAY NPSMBIMH, MPSIMOM U TUIOCKOCTBIO, MEXAY IUIOCKOCTSIMHU
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[0 ONMCAHUI0 U PAClO3HABAHWE WX Ha Mopensx. IIpuMeHeHHe NpU3HAKOB U CBOWMCTB PACIOJIOXKECHUS
NpsAMBIX M TUIOCKOCTEH Tpu pemeHnd 3anad. M3o0pakeHne Ha pPUCYHKAX W KOHCTPYHPOBAaHHE Ha
MOZAEIAX MEPHNEeHAUKYJSIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MapajuIeNbHBIX IUIOCKOCTEH, YIJIOB
MEXKIY MPSIMOH M TUIOCKOCTBIO M OOOCHOBAHHE TIOCTPOCHUSI.

Pewenue 3a1a4 Ha BbIYMCIEHHE T€OMETpUYECKUX BeIUUMH. ONMUChIBAaHUE PACCTOSHUSA OT TOUKH 10
MJIOCKOCTH, OT MPSIMOM [0 MIOCKOCTH, MEKAY IJIOCKOCTSIMH, MEXy CKPELIUBAIOIIUMU NPSAMBIMH, MEXKIY
MPOM3BOJIbHBIMU (PUTypaMH B IPOCTPAHCTBE.

@DopMyIHpPOBaHUE W TOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSIHUSAX (TEOPEMBI CYIIECTBOBAHMS,
cBoiicTBa). M300pakeHne Ha uepTekax W MOJENAX PACCTOSHUS M OOOCHOBAHHE CBOHMX CY KICHHH.
OnpeneneHne W BBIYHCICHHE pACCTOSIHMNA B mpocTpaHcTBe. llpumeHenne QopMmyn u  Teopem
IUTAaHUMETPUH 7S perieHus 3ana4d. O3HaKOMIIEHHE C TMOHATHEM MapajulebHOro MPOEKTHPOBAHUS U €ro
cBorictBamu. @opMyIHpOBaHUE TEOPEMBI O MJIOLAAN OPTOrOHAJIBHON NPOEKLIUA MHOTOYTOJIbHUKA.

[IpumeneHue Teopun Ui OOOCHOBAHMS NMOCTPOSHUH M BBIYHCIEHHH. ApPryMEHTHPOBAHHE CBOMX
CYKI€HUH O B3aUMHOM PaCIOJIOKEHUH MPOCTPAHCTBEHHBIX (PUTYP.

Tema 4.3 MHOrorpaHHUKH H KpyIJble TeJaa

Bepmunbl, peOpa, rpaHm MHororpaHHuka. PassepTka. MHororpaHHbie yribl. Breimykieie
MHororpanHuku. Teopema Oiinepa. Ilpusma. Ilpsimast u HakinoHHas npusma. llpaBunpHas npusma.
Mapamnenenunen. KyO. IIupammpa. IlpaBunpHas nupamupa. YcedeHHas mnupamupa. lerpasap.
Cummerpuu B KyOe, B mapayenenunesne, B npusme u nupamunae. CedeHus Ky0a, MpU3MbI U THPAMHIBI.

[IpencraBieHne O NPaBHJIBHBIX MHOTOTPaHHHKAx (TeTpaszape, Kybe, OKTa’ape, AOmEKadaApe U
UKOCa3Ipe).

Humuuap u xoHyc. YcedeHHbIH koHyc. OCHOBaHUE, BbICOTA, OOKOBAsi TIOBEPXHOCTh, 00Opasyroasi,
pasBepTka. OceBble CeUeHUs U CEUeHMs, NapajulelbHble OcHOBaHMIO. Illap u cdepa, ux ceueHwUs.
KacarenpHas miockocTts k chepe.

Obbem u ero wusmepenus. MuterpambHas ¢opmyna obbema. @opmynsl obObema KkyOa,
NPSMOYTOJIBHOTO TapaJUIeNienniena, npu3Mel, LpiuHApa. DPopMmynbl oObeMa mHUpaMuibl U KOHycCa.
@DopMyJIBI IIIOIATN TTOBEPXHOCTEH LMIIMHAPA U KOHyca. PopMy bl 00beMa Imapa u rmiomanu chepsl.

[Mono6ue ten. OTHOIICHUS MUIOLIAACH MOBEPXHOCTEN 1 0OBbEMOB TOOOHBIX TEJI.

Buapl yueOHoi#1 1eATEIbHOCTH

Onucanune U XxapakTepUCTHKA PA3JIMYHBIX BUJIOB MHOTOTPAaHHUKOB, NIEPEUUCIEHNE UX 3JIEMEHTOB U
cBoiicTB. M300pakeHne MHOTOTPaHHHKOB U BBIMOJIHEHHE IMOCTPOEHHUsS] HAa M300PaKEHUSX M MOJIEISX
MHOTOI'PAaHHUKOB. BhIYrCIeHne JTUHEHHBIX 3JIEMEHTOB U YIJIOB B NMPOCTPAHCTBEHHBIX KOH(PHUTYyparusx,
apTYMEHTHPOBAHNWE CBOMX CYyXXKIEHHMHA. XapakTepucThKa U H300pak€HUE CEUeHUs, pa36epmKi
MHO202PAHHUKOG, BBIYHCIICHHUE IUIoaneld moBepxHOcTel. [locTpoeHne mnpocTedmux cedeHwil Kyoa,
npusMsbl, nupamuasl. [IpuveHenne GakToB U CBENEHUH U3 IIJIAHUMETPHU.

O3HakoMIIeHHE C BHJAMH CUMMETPHUI B IIPOCTPAHCTBE, (POPMYIUpOBaHIE ONPEIEICHHA U CBOWCTB.
XapaxkTepucTUKa CUMMETPUHN TeJl BpallleHUss U MHOTOrpaHHUKOB. IIpriMeHeHne CBONCTB CUMMETPUH IIPU
pemeHnn 3amad. Mcmonb3oBaHue TPUOOPETEHHBIX 3HAHWUN [UISI WCCIEAOBAHUS M MOJIEIHPOBAHHMS
HECJIOKHBIX 3ana4. M300paskeHre OCHOBHBIX MHOTOI'PAHHHKOB M BBIITOJHEHHE PUCYHKOB IO yCJIOBHSIM
3a4a4.

O3HakoMIleHHE€ C BHIAMHU TeJ BpameHus, (QOpMyJIHpPOBAaHUE HX OMNPEACTICHUH W CBOWCTB.
@DopMyIHpOBaHHE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO W IUIOCKOCTH, KacaTelnbHOH K cdepe.
XapakTepucTHKa 1 U300pakeHne TeJl BpaIleHHs], UX Pa3BEPTKH, CEUeHHs. PeleHue 3a1a4 Ha MOCTPOEHHUE
CEUCHUM, BBIYUCIICHUE JJINH, PACCTOSIHUMN, YTIIOB, Tomaaei. [Ipopenenne nokasaTebHBIX PacCyKASHUN
npu pelleHuu 3aznad. IlpuMmeHeHUe CBOWCTB CUMMETPUH MpPU pELIeHUM 3a7ad Ha Teja BpalleHus,
koMOuHanmto Ten. M3o00pakeHre OCHOBHBIX KPYTJIBIX TEJ U BBIMOJIHEHHE PUCYHKA IO YCJIOBUIO 33aa4H.

O3HakoMIIeHHE C MOHATUSAMH IUIOMIaT U 00beMa, aKCHOMaMU U CBOWCTBaMHU. Pemmenue 3amad Ha
BBIUMCJICHUE IUIOMIaell TUIOCKHX (Uryp ¢ NMPUMEHEHHEM COOTBETCTBYOIIUX (opMyn U (HakToB H3
iaHuMeTpun. M3ydeHne TeopeM O BBIUHCIEHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIIEHHE 3a/1ad Ha
npuMeHeHne (GopMya BblUuCIeHUs 00beMoB. W3ydenune Qopmyn ans  BBIYHCICHUS IUIOMIANEH
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MOBEPXHOCTEM MHOrOrpaHHMKOB M Ten BpalleHus. O3HaKOMJIEHVWE C METOAOM BbIYMC/IEHMS MioWwaan
MOBEPXHOCTY Cthepbl. PeLleHne 3a4a4 Ha BblUMCIeHME NOLLAAe NOBEPXHOCTM MPOCTPAHCTBEHHbIX TeN.

Pasgen 5 KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN

Tema 5.1 OnemMeHTbl KOMOUHATOPUKU

OCHOBHble MOHATUA KOMOMHATOPUKM. 3afauM Ha MOACHET uYmMcna pasMeLLeHUid, MepecTaHOBOK,
coveTaHwin. PelueHne 3agay Ha nepe6op BapuaHToB. dopmyna 6MHoMa HbloToHa.

CaoiicTBa GMHOMUHA/IbHbIX KO3(h(MUMEHTOB. TpeyrosbHUK MNackans.

Buabl y4ebHoOl feaTenbHOCTH

M3yuyeHure npaBuia KOMOMHATOPUKN 1 MPUMEHEHME MPU PELLEHUN KOMOMHATOPHbIX 3a4auy.

PeLleHne KoMbMHATOPHBIX 38424 METOAOM rMepebopa 1 No npasusy YMHOXEHUS.

O3HaKOM/IEHNE C MOHATUAMM KOMOUHATOPUKM: pPasMeLLEeHNSMK, COYeTaHUAMM, MNepecTaHOBKaMu U
opmynamm gt Ux BbluncneHUs. OObsACHEHME U NPUMeHeHWe (OpMY/ A1 BbIMUCIEHNS Pa3MELLEHWA,
MnepecTaHOBOK W COYeTaHWA nNpu  pewleHUn 3agad. O3HakomieHMe ¢ 6UMHOMOM HbloToHa W
TpeyronbHUKOM [lackans. PelleHMe MpaKTUYeCKUX 33fady C WUCMOMb30BaHWEM TMOHATUA U MpaBus
KOMOVHATOPUKMW.

Tema 5.2 9n1emMeHTbl TeOpUM BEPOATHOCTEN U MaTeMaTUYeCKON CTaTUCTUKN

CobbITVe, BepOSATHOCTb COObITUSA, C/IOKEHWE W YMHOXEHWe BeposiTHOCTe. [loHATME O
He3aBMCMMOCTM COObITUIA. [ICKPeTHas CrlyyailHast BeNMUYMHA, 3aKOH ee pacrnpeieneHus.

UuncnoBble XxapaKTepUCTUKN AUCKPETHOW C/ly4valiHOM BennuvHbl. OHSATME O 3aKOHe 60MbLUMX
yumcen.

MpeactaBneHve faHHbIX (Tabnmubl, guarpaMMbl, rpafurku), reHepasibHas COBOKYMHOCTb, BbIOOPKA,
cpefLHee apuMeTUYeCKoe, MeanaHa. MoHATNE 0 3afavax MaTeMaTUyecKoW CTaTUCTUKM.

Buabl yuebHOM fesATeNIbHOCTY

M3yyeHre KiaccM4eckoro onpefesieHns BEPOSTHOCTM, CBOWCTB BEPOSTHOCTW, TEOPeMbl O CymMMme
BEPOATHOCTel. PaccMOTpeHVe NPUMEPOB BbIYMC/IEHWS BEPOSATHOCTEN. PelleHMe 3aay Ha BbIYMC/IEHVE
BEPOATHOCTEN COObITUA. O3HAKOM/IEHME C MPeACTaB/IeHNEM YMCMOBbIX JaHHbIX N UX XapaKTepPUCTUKaMU.

PeLlleHe npakTUYecKKX 3aa4 Ha 06paboTKy YMC/IOBbLIX JaHHbIX, BbIYMCIEHNE NX XapaKTEPUCTUK.

3YCNOBUA PEANTN3ALINN YYEBEHOW JNCLINMNTNHBI
3.1 MaTepunanbHO-TeXHNYEeCKOoe obecneyeHme
Ons peanvsauun nporpaMMbl yYeOHOM AMCUMNAVHBI NPeLyCMOTPEHbI CRefytoLme cneynasibHble
NOMELLEHNA N OCHALLIEHWe:
Tvn 1 HaMMeHOBaHWe
cneymnanbHOro NoMeLeHns
KabUHET MaTeMaTUYECKUX AUCUMMIMH  MynbTUMEAUAHbIE  CPeACTBa  XPaHeHWsl,  nepejayun  w
npeLcTaBeHnA NHhopMaLmm. Y4yebHO-MeToAMYECKASA
NOKYMEHTaUWs, ANAaKTUYECKME CPeacTBa.

OcHalleHre CneynanbHOro NoMeLLeHNS

3.2 Y4ebHO-MeTOANYECKOe U MH(DOPMALIMOHHOE 0becrnedeHne peanmsaunum nporpaMmmbl
OCHOBHbIE NCTOYHUNKMU:
1 AmnTporioBa, H. B. Anrebpa M Hayana MaTemMaTMyecKoro aHaimsa. KOHCNeKT fieKumia
[3J'IeKTp0HHbII/I pecypc] yqe6Hoe nocobue / H. B. AHTponosa ; MI'TY. - MarHutoropck : MI'TY, 2017.
66¢. Tabn., rpad. - Pexxum poctyna:
https /Imagtu. mformsvstema ru/uploader/fileUpload?name=S4.pdf&show=dcatalogues/5/8774/S4.pdf&vi
ew=true .- MaKpOoOOBeKT.
2. bawmakoB, M. . MaTtemaTtuka [OneKTpoHHbI pecypc] : yvebHuK / BawumakoB M.V. — MockBa
KHoPyc, 2019. — 394 c¢. — (CMNO). — ISBN 978-5-406-06554-9. — Pexum pocTyna:
https://book.ru/book/929528


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

[ononHnTeNbHble UCTOYHUKN:

1L Wwmuar, P. A. Anrebpa. 3afauyHuUK-NPaKTUKymMm [SNeKTPOHHbIA pecypc]: Y4ebHoe nocobue /
P. A, Wwmngr. - CaHkt-lMNetepbypr: Criery, 2016. - 4. 4. - 184 c - Pexum jgocrtyna:
https://new.znanium. com/read?id=302340 - 3arn. c akpaHa.

2. Ab3anoBa, H. M. MaTtemaTtuka: anrebpa U Haydana aHanmsa, reoMeTpusi [SNeKTPOHHbIN pecypc] :
npaktmkym [gnsa Cro] / H. M. A6sanosa, FO. H. Cagumkosa, HO.®. CuBunbkaeBa ; MITY. -
MarnuTtoropck : MITY, 2017. - 1 anekTpoH. onT. auck (CD-ROM). - Pexunm poctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S37.pdf&show=dcatalogues/5/8808/S37.pdf
&view=true .- MaKpoOoObeKT.

3. AumeHes, J1. T. MaTtemaTnKa B npumMmepax v 3agadax gis nofrotoBku K EI3 v noctynneHviio B
BY3 [3neKTpoHHbIli pecypc]: yy. noc. / J1.T. AumeHeB, 2-e n3g., gon. - Mockea: By30BCKUil y4ebHUK,
HULU, MH®PA-M, 2016. - 336 c. - Pexxkum goctyna: https://new.znanium.com/read?id=32448 - 3arn. c
aKpaHa.

MporpammHoe obecneyeHne n IHTepHeT-pecypcbl:

HanmeHoBaHue MO Ne [lorosopa CpoK feliCTBUSA NNLEH3NN
MS Windows 7 (nognucka [-1227 6T 08.10.2018 11.10.2021
Imagine Premium) L-757-17 oT 27.06.2017 27.07.2018
[-593-16 oT 20.05.2016 20.05.2017
[-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 ot 17.09.2017 beccpoyHo
Kaspersky Endpoint Security gna [-300-18 oT 21.03.2018 28.01.2020
6u3Heca-CTaHAapTHbIN [-1347-17 oT 20.12.2017 21.03.2018
[-1481-16 oT 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7Zip CBODOOAHO pacrnpocTpaHsemMoe 6eccpoyHo

MHTepHeT-pecypcbl

1 ®degepasibHbIA LEHTP MHPOPMALMOHHO-06pa3oBaTe/lbHbIX pecypcoB - PLINOP [31eKTPOoHHbIi
pecypc]. - Pexkum goctyna: www.fcior.edu.ru, CBo60AHbIN. - 3ar/i. ¢ s3KpaHa. H3. pyc.

2. EoMHas Konnekuusi LmMgpoBbIxX 06pasoBaTesibHbIX PecypcoB [ONeKTPOHHbIA pecypc]. - Pexxum
poctyna: www.school-collection.edu.ru, cBo60aHbIN. - 3arn. ¢ akpaHa. H3. pyc.

3. VIHTYWT - HauMOHa/IbHbIA OTKPbITLIA YHUBEPCUTET. [DNEKTPOHHbIV pecypc]. - Pexxum gocTtyna:
www.intuit.ru/studies/courses, cBO60AHbIN. - 3ars. ¢ sKpaHa. H3. pyc.

4. MEGABOOK: yHuBepcasnibHas aHUMKnoneans Kvpunna n Medgoaus. [SneKTpoHHbI pecypc]. -
Pexxum foctyna: https://megabook.ru/, cBo6ogHbIA. - 3arn. ¢ aKpaHa. H3. pyc.

5. ®egepanbHbIA 06pasoBaTe/ibHbIA nopTasl «/HHOpMaLNOHHO-KOMMYHUKALMOHHbIE TEXHOMOMMN
B 06paszoBaHMW». [INEKTPOHHbIN pecypc]. - Pexxum poctyna: http://window.edu.ru/resource/832/7832,
CBOGOAHBIN. - 3ar/. ¢ aKpaHa. H3. pyc.

6. MopTan uudgpoBoro obpasoBaHUs. [DNeKTPOHHbIA pecypc]. - Pexxum poctyna: www.digital-
edu.ru, cBO60AHbIN. - 3arn. ¢ sKpaHa. 3. pyc.

7. EaMHOe OKHO gocTyna K obpasoBaTte/ibHbIM pecypcam Poccuiickon degepaunin [SneKTPOHHbIN
pecypc]. - Pexxum goctyna: http://window.edu.ru/, cBo60AHbINA. - 3arn. ¢ aKpaHa. $13. pyc.
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IpoLecce TEKYLIEro KOHTPOJI U IPOMEXKYTOYHON aTTecTaluu.

4.1 Tekymui KOHTPOJIb

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOM JUCIOUATLINHBI
Kontpone u ouLeHka pe3ysipTaTOB OCBOCHMs AMCLMILUIMHBI OCYLIECTBJISIETCA MPENOAaBaTeseM B

No Kontponupyemsle pasaenst Kontponupyemsble HaumeHnosanue
- (Tembl) yueOHOM TUCUUIUIUHBI PE3YJIbTaThI OLIEHOYHOI'O CPEJCTBA
1 BBenenue Tecm
2 JIP4, JIP9, MP1 MP3,
hsnen 1 Anre6pa MP4, MP9,1IP1, IIP2, T,
P 1IP3, [IP4,1TP5, IIPS, | * €
1IP10, IIP12
3 Tema 1.1. PasButue nonsatus o JIP4, JIP9, MPI MP3, | llpakmuueckas paboma
qHCIIe MP9Y,IIPI, IIP2, IIP3, | (npaxmuueckoe 3a0anue)
1IP4, IIP8 Tecm
4 Tema 1.2 @ JIP4, MP1, MP3, MP4, | IIpaxmuyeckasi paboma
ema 1.2 @yRKuum U rpaduku MP9, IIP1, IIP2, IIP5, | (npaxmuyeckoe 3a0anie)
1IPS, 1IP10, IIP12 Tecm
5 Tema 1.3 KODHIL CTENeHH 1 JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' PHI, IIP2, IIP3, ITP4, IIPS, | (mpaxmuueckoe 3aoanue)
norapudmbl P10 Jluxmanm
Koumponasnas paboma
6 JIP9, MP1, MP3, MP9, | Koumpoavnas paboma
as3aes 2 OCHOBBbI TPUTOHOMETPHH 11P3, I1P4, I1P8, IIP10
7 Tema 2.1 OCHOBHbIE MIOHSTHSI JIP9, MP1, MP3, MP9, | IIpaxmuyeckas paboma
Tpuronomerpun. IIpeodpasoBanus 11P3, ITP4, ITP8, ITP10 | (npaxmuyeckoe sadanue)
TPUTOHOMETPHYECKHX BBIPAKEHHUI Tecm
8 Tema 2.2 TpUrOHOMETPUYECKHE JIP9, MP1, MP3,MP9, | IIpaxmuueckas paboma
yPaBHEHUsI U HEPABEHCTBA 11P3, 11P4, ITP10 (npaxmuieckoe 3a0anue)
9 JIPY, JIP13, MP1, MP3,
Paspen 3 Hatiaa MP5, MP9, IIPI, ITP2, | Tecm
MATEMATHYECCKOI0O aHAJIM3a 1IPs, I1IPS, ITP10,
1IP11, IIPI12
10 JIPY, JIP13, MPI1, MP3, | [Ipaxmuueckas paboma
Tema 3.1 IIpouszBonHast GyHKIIMHA ’ ’ ’ ’ P P
P by MP5, MP9, IIP1, IIP2, | (mpaxmuueckoe 3a0anue)
11 €€ MPUMEHCHHC 11P5, ITP8, ITP10), Koumponsnas paboma
1IP11, IIPI12
11 Tema 3.2. UuTerpain u ero JIPY, JIP13, MPI, MP3, | [Ipaxmuueckas paboma
NpUMeHEeHHe MP5, MP9, IIP5, IIPS, | (mpaxmuueckoe 3adanue)
11P10 Koumponsnas paboma
12 JIPY, JIP13, MP1, MP3,
Pazagen 4 I'eomeTpus MP4, MP9, IIP2, IIP3, | Tecm
1IPe6, IIPS, 1IP10
13 Tema 4. 1 KoobMMHATLL H BEKTODLL JIP9, MP1, MP3, MP9, | [Ipaxmuueckas paboma
' P P 11P6, 11PS, 11P10 (npaxmuyeckoe 3a0anue)
14 | Tema 4.2 Ilpsimbie u ockoctu B | JIP9, MPI, MP3, MP4, | [Ipakmuueckas padoma
IPOCTPAHCTBE MP9, IIP2, IIP3, IIP6, | (npaxmuueckoe 3a0anue)
11P9, ITP10 Koumponsnas paboma
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15 Tema 4.3 MHoOrorpaHHuKY U JIPY, JIP13, MP1, MP3, | [Ipaxmuueckas paboma

KPYTJIbIE TENa MP4, MP9, IIP1, IIP 3, | (npaxmuyeckoe 3a0anue)
11P6, 11P8, I1P10 Konmponvnas paboma

Pasznen S Komounaropuka, JIP4,JIP9, MPI1, MP3, Tecm
CTATHCTHKA H TEOPHUS MP9, 11P1, I1P7, ITPS,

- 1IPI13
BePOSITHOCTEI
Tema 5.1 DaeMeHTBI JIP4,JIP9, MP1, MP3, Ipaxmuueckas paboma
KOMGHHATOPUKH MP9, IIP1, IIP7, IIP8 | (npaxmuueckoe 3adarnue)
Tema 5.2 DneMeHTHI TEOpUU JIP4, JIP9, MP1, MP3, Ipaxmuueckas paboma
BEPOSITHOCTEN U MaTeMaTU4ECKOU %5 ?}HP 1, IIP7,1IPS, (npaxmuveckoe 3aoaniue)
CTaTHCTUKH

4.2 IIpome:kyTOYHAS ATTeCTALMS

IIpomexxyTouHast arTecTalusi OOYYAIOLIUXCS OCYLIECTBISIETCS MO  3aBEPINCHUH  HM3YYCHUS
JUCLUIIJINHBI U MIO3BOJIAET ONPENEIUTh KaueCTBO U YPOBEHb €€ OCBOEHHUS.

dopma MPOMEKYTOUHOH aTrTecTaluy Mo JucuuiuimHe «Matematuka» - auddepeHInpOBaHHBINA

3a4eT B |1 ceMecTpe U 3K3aMeH BO 2 CeMECTpE.

Ne Koumponwnsie eonpocst ougppepenyuposannozo Tema
3auema/OudaKmudeckue eOUHUUbL

1 | ®ynkous. Ceoiicta QyHKIMH: 00nacTk onpenenenus, Hyau Qyakaun, | Tema 1.2 @yskimm u
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA, YETHOCTb-HEUETHOCTh, MOHOTOHHOCTb, | Tpaduku
SKCTPEMYMBI, 001aCTh 3HAYSHUIA.

2 | Onpenenenus CTENEHN YUCNA C PasIMIHBIMU MoKasaTesiMu. CBolcTBa
CTEIeHeH. Tema 1.3 Kophn,

3 | Ompenenenne norapudma yucna. OCHOBHOE Jorapudpmuyaeckoe CTETEHH U JIOrapuQMsl
TOXeCTBO. TeopeMsl o orapudpmax. @opmyJia nepexona OT OJHOTO
OCHOBAHMUS K IPYTOMY.

4 | OnpeneneHusi TPUTOHOMETPUIECKUX (pyHKIHH. Tema 2.1 OcHOBHbBIE
5 | OcHOBHbIE TPUTOHOMETPUUECKHE TOXKIECTBA. MIOHSITHUS
6 | POpMyJIbI CIOKEHHUS. TPUTOHOMETPHH.
7 | DopMyJibl IPUBEICHUS. [Ipeobpazosanus
8 | @opmysl mpeoOpa3oBaHMs CYMMBI U Pa3HOCTH TPUTOHOMETPHUIECKUX TPUTOHOMETPUIECKUX
(byHKUMH B IPOM3BEIEHUE. BBIPAXKEHUN
9 | Ompenenenust OOPaTHBIX TPUTOHOMETPUIECKUX (DyHKIIHH.
10 | ®opmysibl KOpHEN NPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM. Tema 2.2
Tpuronomerpuueckue
ypaBHEHUS U
HEPaBEHCTBA
Ne Tunosble 3aaHUA 1151 DK3aMeHA Tema
Oosi3aTebHASL YACTD
1 Pemure nokasatenbHOE ypaBHEHHUE: Tema 1.3 KopHu, crenenu u
49*+1 =7 sorapumbl
2 Pemure norapugpmudeckoe HEPaBEHCTBO: Tema 1.3 KopHu, crenenu u
2x-=7) > -1 Jorapudpmsl
3 Ynpocrure: Tema 2.1 OCHOBHBIE OHSTHSI
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cos c0S 2a +tg asinsin2a. TPUTOHOMETPHHU.
[Ipeobpazosanus
TPUTOHOMETPUYECKUX
BBIPAXKEHUN
4 Pemure TpuroHoMeTprUYECKOE YpaBHEHHE! Tema 2.2 TpuroHomerpuueckue
. V2 aBHEHHUsI M HEPABEHCTBA
sinsin 2x = i P P
5 Haiitu 3HaueHne Npou3BOAHON B TOUKE Xo: Tema 3.1 IIpoussonnas
_2xdoax? (QYHKINY ¥ €€ IPUMEHEHHE
f(x) - > V0 — &
3x—1
6 Haiinute HaumeHbInee 3Hauenue GyHkuu y = x3 — x? — Tema 3.1 IpousBonHas
8x + 4 mna orpeske [1;7]. (YHKIIUU U €e TPUMEHEHUE
7 Haiinure npomexyTku Bo3pacTanus QyHKIHH: Tema 3.1 IIpoussonnas
HKIIUU U €€ IPUMEHEHNE
y = Ex“ — 2x by P
8 Brraucnurte HeonpeneaeHHbIN UHTErpal: Tema 3.2 MHTerpan u ero
1 NpUMEHEHHUE.
f <§coscosx +2x —+x)dx P
9 K nnockoctu nposeneHa HakiIoHHas MA U nepneHauKyisp Tema 4.2 IIpsiMble U IIIOCKOCTH
MO, pasneiii 15 cMm. Yroa Mexxay HaKJIOHHOH U MJIOCKOCTBIO B IIPOCTPAHCTBE
cocrasnsier 30°. Halinure niMHbI HAKIOHHOM M €€ NPOEKIMH.
10 Haiitu ckansipHO€ NPOU3BEIEHUE BEKTOPOB! Tema 4.1 Koopaunats! u
a=(2;3,-4), b=(1;,-2;1). BEKTOPBI.
JlonoiHUTENBLHAS YACTH
1 =3 () Tema 1.3 KopHu, cTenenu u
Pemure nokasarenbHOE HEPABEHCTBO: | = 27 < |-
2 8 Jorapudmbl
2 Perure TPUroHOMETPUYECKOE ypaBHeHue: 3sin’x — 7 Tema 2.2 Tpuronomerpuueckue
sin sinx cos cos x + 2cos?x = 0. YPaBHEHUsI U HEPABEHCTBA
3 Brraucnure nuomanae KpUBOJIUHENHON TpaneLuu: Tema 3.2 UHTerpan u ero
y=x3%y=0;, x=3. TPUMEHEHHE.
4 B ocHOBaHUM NpsIMO NPU3MBI JIEXKUT TPEYTONBHUK CO Tema 4.3 MHOrorpaHHUKY U
cropoHamu 39 cm, 17 cm u 28 cm. BricoTa mpu3MbI COCTaBIISIET KpyTIJIbIE TEIa
20 cm. HaiinuTe monHy0 MOBEPXHOCTb U 0OBEM MPU3MBL
5 HaiiTin npon3BoaHyO CIIOKHON (YHKIHU: Tema 3.1 IIpoussonnas
. x (byHKIMU U ee TPUMEHEHNE
y = \/ln In sin sin T

Kpurtepuu ouenku ougpepenyuposannozo 3auema u 3k3amena

- «OTIUYHO» - TEOPEeTHUYECKOe COAep:kaHHe Kypca OCBOEHO IOJIHOCTBIO, Oe3 mpolesnos,
yMeHHst ¢OPMHUPOBAHBI, BCE MPEIyCMOTPEHHBIE IPOrPaMMOi yueOHbIE 3aaHUS BBIOJHEHBI, KA4eCTBO
UX BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XOpomIoy - TEOpPEeTHUUECKOe COMEepXKAaHHEe Kypca OCBOEHO IIOJHOCTBIO, 0e3 mpolenos,
HEKOTOpble YMEHHUsl CPOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAyCMOTPEHHBIC NPOrpaMMoi yueOHbIe
3aJlaHMsI BBITIOJHEHBI, HEKOTOPBIE BUJIbI 3aJaHUH BHITIOJIHEHBI C OIIUOKAMH.

- «Y IOBNETBOPUTENIBHO» - TEOPETHUECKOE COAEP’KaHHWE Kypca OCBOEHO YaCTHYHO, HO
npobenbl HE HOCAT CYIIECTBEHHOrO XapakTepa, HEOOXOAMMBIE YMEHHs pabOThl C OCBOEHHBIM
MaTepHaJoM B OCHOBHOM C(OPMHPOBaHBI, OOJBIIMHCTBO MPENyCMOTPEHHBIX MPOrpaMMoil OOyueHHs
y4eOHBIX 33JJaHUH BBIMIOJIHEHO, HEKOTOPBIE M3 BBITIOJHEHHBIX 3a/JaHUI COepIKaT OLIMOKH.

- «HeynoBieTBOpUTENBLHOY - TEOPETHUIECKOE COAEePIKaHIe Kypca He OCBOEHO, HEOOXOIUMBbIE
yMeHHs He chOpPMUPOBAHBI, BEIMOIHEHHBIEC YueOHbIE 3aJaHUs COAEPIKAT IPyOble OIIHOKH.
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IIpunoxenue 1

AKTUBHBIE U MTHTEPAKTUBHBIE METO/IbI OBYUEHUA

1. AKTUBHBIE 1 UHTE€PAKTUBHBIE METO/bI UCIIONIB3YIOTCS MPU IMPOBEIEHUN TEOPETUUECKUX U
MPAKTUYECKUX 3aHITUH!

Pasnen/tema

HpI/IMeHﬂeMbIe AKTHUBHBIC "
HHTCPAKTUBHBIC MCTObI

Kparkas xapakrepuctuka

Paznen 1 Anrebpa

Tema 1.2 @yHk1mWy,
HUX CBOMCTBA U
rpadpuku

I'pynnoseie quckyccuun

Ha nepBoM stamne kaxgasi rpymnma usydaer H
XapakTepu3yeT CBOMCTBA  3JIEMEHTapPHBIX
(GYHKIUH.

Ha BTOpOM »Tame - aHanu3upys CBOMCTBA
(byHKIMH, CTPOAT UX TPadUKH.
Ha TPETbEM orane
npeoOpa3oBaHus rpaduKoB.

MPOU3BOMAST

Tema 1.3 KopHny,
CTETIeHH,
Jorapudpmbl

AHaJIU3 KOHKPETHOH CUTyaluu

Ha nepBoM sTame paccMaTpHUBAIOTCS CTETIEHU
C PpalMOHANBHBIM IOKAa3aTeNleM, HaXOIST
HEJOCTAaTKU NIPU PELIEHUN YPAaBHEHU.

Ha BTOpOoM »Tame - oOcykIneHHe M TIOUCK
perieHuss mpoOJeMbl, W Kak CIEACTBHE -
BBeJIEHUE JIorapugpma 4ucia.

Pasngen 2 OcHOBEI
TPUTOHOMETPUU

AHaJIU3 KOHKPETHOHN CUTyaluu

CUTyaLUs-yIpaKHEHUe Ha TeMy
«TpuroHomerpus B OKpy:>KarolieM MUpe».

Pazpmen 3 Hauama
MATEMATHUYECCKOI'O
aHaJIm3a

I'pynnoseie quckyccuun

OOcyxneHue  mpoOJeMbl  UCCIIEIOBAHHUS
CBOWCTB (YHKIMH, B MHUKPOTPyIIax U
npuBefeHre WX K OOINeMYy alrOpUTMY;
HaXOXJAeHUe momaneit Guryp u oOBEeMOB
TE€JI C TOMOIIBIO ONPESIEHHOTO HHTErpaja

Pasnen 4 I'eomerpus

Tema 4.3
MHOrorpaHHHUKHU U
KpYTJIbIE TeNa

JenoBas urpa

Kaxnas rpynma mojydaer CBOK 3ahady Ha
BBIUMCJIEHUE  TOBEPXHOCTH U  oObema
MHOrorpaHHuka. I'pynma cocraBiseT mjiaH
pelleHus U peluaer 3afadvy. 3aTeM Ipymmna
3aIlMILIAeT pelleHHe Yy IOCKH, OTBedaeT Ha
BOIIPOCHL.
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NEPEYEHb IPAKTHYECKHX 3AHSTHIA

IIpunoxenue 2

Conep:xkanue . KoanuecTBo
HanmeHoBaHHME NPAKTHYECKUX 3aHATHH
TeMBbI 4acoB
Pa3znen 1 Aareopa 34
Tema 1.1 1. Apudmernyeckue nelicTBUS HaJ PAMOHATLHBIMU U 2
PasButune nonstus KOMILIEKCHBIMY YHCIIAMU.
0 4ucie 2. ToxxnecTBeHHbIE PeoOpa3OBaHUs PALlIOHATBHBIX 2
BBIPAKEHUI.
3. PemeHue pauyOHAIBbHBIX YPABHEHHM 2
4. PeuieHne CUCTEM pallMOHAJIBHBIX YPABHEHUN 2
5. PenieHue panMoHaJbHBIX HEPABEHCTB 2
Tema 1.2 6. Hccrnenosanue ¢pynkumii. CBoiicTBa TMHEHHOH, 2
DyHKINU U KBaJPaTHYHON, KyCOYHO-THHEHHON U TpOOHO-TUHEHHON
rpadpuku byHKIMA.
7. Tloctpoenue u ureHue rpadukoB GyHKIUH 2
Tema 1.3 8. Pemenue nppanoOHaJbHbIX YPABHEHUN 2
Kopun, crenenn, | 9. IlpeoOpa3oBaHus BBIPAKEHUH, CONEPIKAIINX CTETICHU U 2
Jorapugpmbl paiKaJbl.
10. PelneHne nokasaTeabHbIX YPaBHEHUH. 2
11. PemneHne nokasaTeabHbIX HEPABEHCTB. 2
12. PenieHne nokas3aTeabHbIX YPAaBHEHUI U HEPABEHCTB. 2
13. HaxoxneHne 3Ha4eHHH Jloraprdma no npon3BOJIbHOMY 2
ocHoBaHu1O. Ilepexon OT OAHOro OCHOBAaHUS K APYTOMY.
Beruncienue u cpaBHeHue JorapuMos.
JlorapudmupoBaHue v MOTEHIIMPOBAHIE BIPAKEHHIA.
14. IpubamkeHHbIE BBIYUCICHNS U PEIIEHUE IPUKIIATHBIX 2
3a1a4.
15. Pemenwne jgorapudMuyecKix ypaBHEHHH. 2
16. Perenne gorapuMUYECKUX HEPABEHCTB. 2
17. Pemenne norapuMUYECKUX YPaBHEHHI U HEPABEHCTB. 2
Pasnen 2 OcHOBBI TPHTOHOMETPHH 17
Tema 2.1 18. PaguaHHBIN METOA U3MEPEHUS YIJIOB BPALLECHHS U CBSI3b C 2
OcHoBHbBIC rpaaycHoil mepoil. Haxoxxnenue 3HaueHuin
MOHATHUSA TPUTOHOMETPHUECKUX (DYHKIIHH.
TpuroHomerpuu. | 19. IlpeoOpazoBaHusi TPUTOHOMETPUUECKUX BbIPAKEHHUIA. 2
IIpeobpasosanus OcHOBHbBIE TPUTOHOMETPUYECKHE TOXKAECTBA.
rpuroHomMerpuieckux| 20. Ilpeobpa3oBaHus TPUTOHOMETPUUIECKUX BBIPAKEHUI. 3
BbIPAKEHUI DopMyJIbl CIOKEHHUS], YABOCHHs. POPMYJIbI IPUBEACHUSL.
21. IIpeobpa3oBaHHs TPUTOHOMETPHUYECKIX BBIPASKEHHH. 2
[IpeobpazoBarne CyMMBbI TPHTOHOMETPHUYECKHX (PYHKLUUH
NPOM3BEACHUE, MPeoOPaA3OBAHNE TIPOU3BEIECHHS
TPUTOHOMETPHUECKUX (DYHKIHH B CYMMY.
22. Iloctpoenue rpaduKOB TPUTOHOMETPUIECKUX (PyHKIIHI C 2
HCIIOJIb30BAHUEM F€OMETPUIECKHUX MPEoOpa3OBaHUM.
Tema 2.2 23. IIpocreiiirie TPUTOHOMETPUYECKUE YPABHEHUS U 2
Tpuronomerpuuec HEPABEHCTBA.
K€ ypaBHeHUSI 1 | 24. TpUroHOMETPUYECKHUE YPABHEHUs U METOMIbI UX PELICHUS. 2
HEPABEHCTBA 25. TpuroHOMeTpU4YeCKHEe YPaBHEHUSI. 2
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Pazpen 3 Hayana mareMaTH4€CKOr0 aHAIH3A 30
Tema 3.1 26. UucnoBasi MOCIENOBATEIbHOCTh, CIIOCOOBI €€ 3afaHus, 2
IIponssonHas BBIYMCJICHUs]  4JIeHOB  mnocieposarenbHocTd.  Ilpenen
byHKIMU U ee nociuenosarenbHocTd. HaxoxneHue npenesnos (pyHKIH.
MIPUMEHEHHUE. 27. HaxoxxieHHe NPON3BOJHBIX 10 ONPEAEICHUIO. 2
28. IlpaBuna u ¢opmynsl aupdepeHunpoBanms, Tadbauua 2
IPOM3BOJIHBIX 3JIEMEHTAPHBIX (PyHKIIUI.
29. BeiauciaeHne npou3BOIHBIX CIOXKHBIX (PyHKITHIA. 2
30. IIpousBogHass: MEXaHUYECKUH U TFeOMETPUYECKUN CMBICI 2
MIPOU3BOAHON. Y paBHEHHE KacaTEeIbHOM.
31. O6mas cxema ucciaenoBaHus PyHKIHU. 2
32. UccnenoBanue (yHKOMA C MOMOIIBI0 TPOU3BOIHON U 2
MOCTPOEHUE rpadUKoB.
33. HaxoxxneHne HauOONbLIEr0O W HAUMEHBIIETO 3HAYCHHS U 2
SKCTPEeMaNbHBbIX 3HaueHni (pyHkuuu. Ilpuknagaeie 3amaun
HA SKCTPEMYM.
Tema 3.2 34. UuTerpan 51 nepBooOpazHasi. Haxoxnenne 2
Hurerpan u ero HEONPENEIEHHbIX HMHTErpajoB IpU IIOMOLIU CBOMWCTB
MIPUMEHEHHE. UHTErPAJIOB.
35. MHTerpupoBanne METOAOM 3aMEHbI IEPEMEHHOM. 2
36. MHTerpupoBaHne pa3InyHbIMU METOJAMH. 2
37. Teopema HeroTona-JleiibHwua. Bruancnenue 2
ONPEETIEeHHBIX HHTETPAJIOB.
38. Beruucienue ONpeneseHHbIX HHTErPAJIOB METOOM 3aMEHBI 2
MEPEMEHHOM.
39. Beruucienue miomaaei Guryp u 00beMOB TeJl. 2
40. ®dusnyeckrue NPUIOKEHNUs HHTETPAJIOB. 2
Pazaen 4 I'eomeTpusi 32
Tema 4.1 41. Bexropsl. /[lelicTBust ¢ Bekropamu. [lekapTroBa cucrema 2
Koopaunate! u KOOpPAMHAT B NpocTpaHcTBe. PaccTosiHMe MeXAy TOUKAMHU.
BEKTOPBI. 42. lexapToBa CUCTEMA KOOPAWHAT HA MJIOCKOCTH. Y pPABHEHUS 2
NPsIMOH, OKPY>KHOCTU. PelneHne 3amad Ha pacnoioKeHUE
MPSIMBIX HA IJIOCKOCTH.
Tema 4.2 43. PewreHne 3aa4 Ha NapaJuIeIbHOCTb NPSAMON U IJIOCKOCTH. 2
[Ipsimble u mockocTu| 44. PemneHne 3agad  Ha MEPHEHOUKYJSIPHOCT MPSIMOM | 2
B POCTPAHCTBE. MIJIOCKOCTH.
45. Pemienne 3amad  Ha NOPHUMEHEHHE TeOpeM O TpEéx 2
NEePIEHANKYJISIPAX.
46. Pemmenne 3aa4 Ha MapajIeIbHOCTh MJIOCKOCTEM. 2
47. PemeHue 3a1a4 Ha JIBYTPaHHbIE YIJIbL 2
Tema 4.3 48. Pemenne 3a1a4 Ha mapajuiesienunen U Kyo 2
MmuororpanHuku | 49. PelneHue 3a1a4 Ha IPU3MY . 2
U Kpyrjble Tena. | 50. Pemenue 3a1a4 Ha NUpaMuay. 2
51. Pemenne 3a1a4 Ha BBIYMCIIEHHE OOBEMOB U MOBEPXHOCTEH 2
MHOTIOIPAHHHUKOB.
52. Peinienue 3a1a4 Ha IAJTUHJDP. 2
53. Peinenue 3a/1a4 Ha KOHYC. 2
54. Pemenue 3ana4 Ha map u chepy. 2
55. Pemenue 3a1a4 Ha KOMOWHALIMY T€OMETPUIECKIX Tl 2
56. Pemenue 3a1a4 Ha KOMOMHAIIMY T€OMETPUIECKHUX T, 2
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Pasnen 5. KomOnHaTopuka, CTATHCTHKA U TeOpHS 4
BEePOATHOCTEH
Tema 5.1 57. Pemenne KOMOMHATOPHBIX 3a1a4. Pa3MerneHus:, codyeTaHus 2
DJIeMEeHTBI U NIEpeCTaHOBKH.
KOMOWHATOPHKH
Tema 5.2 58. Knaccuueckoe onpenenenyre BepOATHOCTH, CBONCTBA 2
DJeMeHThl TEOpUU BEPOSITHOCTEM, TEOpeMa O CyMMe BEPOSITHOCTE.
BEPOSITHOCTEN U Brrancnenue BeposTHOCTEN.
MaTE€MaTHYeCKON
CTaTUCTUKH
Hroro 117
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OBPA3OBATEJIBHBII MAPIIPYT

IIpunoxenue 3

Konrponupyemsble
KonTtponbHas paszensl (TEMbI) KonTtponupyemsl Ouenoumbie cpeacTsa
TOUYKa y4eOHOH € pe3yJbTaThl
JVCLUTUTHHBI
Nel Paszpea 1. JIP4, JIP9, MP1 KonTtpoabnas 1. Teopetnueckue
Anredpa MP3, MP4, MP9, padora BOIPOCHI
IIPI, 11P2, IIP3, 2. Tunosble 3a0aHUs
IIP4, ITP5, IIPS,
1IP10, IIP12
No2 Pasgea 2. JIPY9, MP1, MP3, Kontpoabnasn Tumnosble 3agaHus
OcHoBbI MP9, 11P3, I1P4, pa6ora «OcHOBBI
tpuronomerpun | [1P8, IIP10 TPUTOHOMETPHI»
Ne3 Pasgea 3. JIPY, JIP13, MPI, Kontpoabnasn Tumnoseie 3agaHus
Hauana MP3, MP5, MP9, paboTa no Teme
matematuueckor | [IPL IIP2, 1P, «IlpousBoanas
0 aHAJIH3A 11p8, I1P10, 11P11, PyHKIHH H ee
1piz NpUMeHEeHHEe»
KonTtpoabnas Tunosble 3anaHus
padorta no Teme
«HnTerpan u ero
NPUMEHEHHEe»
Neq Pasnen 4. JIPY, JIP13, MPI, Kourtposbnass |1. 3amaum ¢
I'eomerpus MP3, MP4, MP9, | pa6ora «IIpsambie MOCTPOEHUEM
11P2, 11P3, I1PS, U IJIOCKOCTH B yeprexa
11P8, 11P10 NpoCcTpaHcTBe» (2. PacyeTHble 3amauu
KonTtpoabnas
padora no Teme
«MHOrorpaHHuKH
U KPYIJble TeJIa»
Nes Pasnen 5. JIP4,JIP9, MP1I, KonTpoabHas Tect
Kom6unaropuxka, | MP3, MP9, IIPI, pabora
CTATHCTHKA H 11P7, 11P8, I1P13
Teopus
BEePOATHOCTEH
Ne6 Jonyck HopTdoano 1. IlpakTuueckue
SK3aMeHny/ paboThI
3a4eTy 2. Tectnl
3. KoHTponbHbIe
paboThI
Hpomexyrou | Tuddepenumpoann YcrTHbIl 3aueT Teoperuueckue
HAS bII 3a4eT BONIPOCHI IO
arrecTraunusi COJIEP>KaHUIO Kypca
MpomexkyTou DK3aMeH IK3aMeHAUNOHHBI | THUIIOBbIE 3a0aHUs
HasA e
arrecranust onJ1eThl
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No
n/n

2

3

Pasgen paboueit
nporpammbi

3.2
YuyebHo-
METOANYECKOE U
MHMOpPMaLNOHHOe
obecrneveHune
peanusayum
nporpaMmbl
3 YCNnoBu4A
PEANN3ALINA
YUEBHOW
ANCUMMIHDBI

3 ycnoBsusa
PEANUN3ALINN
YUEBHOW
ANCLUNNAUNHBI

3 ycnoBsusa
PEANUN3ALNN
YUEBHOW
ANCLUNNANHBI

NUCT PEFMCTPALN UBMEHEHWIA 1 AOMONTHEHN

KpaTkoe cogep>xaHue n3meHeHUA/qoMnonHeHnA [Jara, Moanuck

Ne npoTokona npegcegaTens
3acefiaHua MK MK

Pabouas nporpamMma Yy4e6HOW ancuMnanHbl  «MaTtemaTnkar)

aKTyanMsuposaHa. B pabouylo nporpammy BHECEHbI CreAyoLne

N3MEHEHUA:

B cBA3M ¢ 06HOBMEHMEM  NAaTGopMbl  3M1eKTPOHHoM  11.09.2019 r.

61M6nnoTeUHOl cucTeMbl “3HaHUMYM” B TeKCT pasgena 3.2 Paboueii TMpoTokon Ne 1

nporpamMmbl  BK/IIOYEHbI O6HOB/IEHHblE  PeXMMbl AOCTyna Ha

NH(OPMaLNOHHbIE UCTOYHUKMN.

B cBA3u ¢ 06HOBNEHMEM MaTepnasibHO-TEXHUYECKOro obecneyeHus 16.09.2020 r.
n. MaTepuanbHo-TeXHU4YecKoe obecneveHne uuTaTb B HOBOW [poTokon Ne 1
pegakuun:

KabnHeT MaTemaTnyeckux ANCLUUNINH

YyebHasa ayauTopua A0A MPOBeAEHUS Y4YebHbIX, MPaKTUYecKuX

3aHATUIA, 4NS TPYNMNOBbIX U MHAMBUAYANbHbIX KOHCYNbTaUWi, Ans

TEKYLLEro KOHTPOA 1 NPOMEXYTOUHOW aTTecTaumu.

Pabouee MecTO npenojaBaTens: MNepCcOHasIbHNXI  KOMMbIOTEP,

pabouve mecTa obyyatoLwmxcs, focka yyebHas, yuedbHan mebesnb;

Mogenu reomeTpuyecknx Tes;

MepcoHanbHble KOMMbIOTEPSDI
B cBA3M ¢ 06HOB/IEHNEM MaTepUasibHO-TEXHMUECKOro 06ecrneyeHuns 16.09.2020 .
n. MaTepmanbHoO-TeXxHMYecKoe obecneyeHne umTatb B HOBOW [MpoTokon Ne 1
pegakuuun:

MS Windows (nognucka Imagine Premium) gorosop [-1227 ot

08.10.2018, cpok geiicTBma:11.10.2021

MS Office Ne135 o1 17.09.2007, cpoK fAeicTBUA: 6eCCpOYHO

7 Zip cBo6ogHo pacnpocTtpaHsaemoe (https://www.7-zip.org/), cpoK

JeiCcTBYA: 6eCCPOYUHO

B cBA3M C 3aK/1l0YEHNEM KOHTPAKTOB CO CTOPOHHUMU 16.09.2020 r.
3NEKTPOHHA MK 61M6AMOTEUYHBbIMY cucTeMamn “BOOK.RU” MpoTokon Ne 1
(KoHTpakT Ne K-56-20 o1 25.08.2020 r. OOO «KHOPyc megna»,

01.09.2020 r. no 31.08.2021 r.), 36C 3HAHNYM (KoHTpakT Ne K-

60-20 ot 13.08.2020 . OO0 «3HAHWYM», 01.09.2020 r. no

31.08.2021 r.) n. HdpopmaymnoHHoe obecrnedeHme 0byveHns

ynTaTb B HOBOW pefaKkLun:

OCHOBHbI€ HCTOYHHKH:

1. AHTponoBa, H. B. Anrebpa 1 Ha4yana matemMaTU4ecKoro aHasmsa.
KOHCNeKT nekunin [SneKTpoHHbIN pecypc] :y4yeb6Hoe nocobue / H.
B. AHTponoBa ; MI'TY. - Maruntoropck : MI'TY, 2017. - 66¢.:
Tabn., rpad. - Pexxum goctyna:
https://magtu.informsvstema.ru/uploader/fileUpload?name=S4.pdf
&show=dcatalogues/5/8774/S4.pdf&view=true. - Makpoo6beKT.

2. bawmakoB, M. . MaTemaTuka [9n1eKTpOHHBINA pecypc] :
yuyebHuk / BawmakoB M./. — Mocksa : KHoPyc, 2019. — 394 c.
— (CMO). — ISBN 978-5-406-06554-9. — Pexxum goctyna:
https://book.ru/book/929528

JOHOMHNTE/IbHbIe HCTOYHHKH:
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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

1. A63anoBa, H. M. MaTtematuka: asrebpa 1 Hadana aHanunsa,
reomeTpus [AneKTPoHH X pecypc] : npakTukym [ana CMO]/ H. M.
Ao63anoBa, KO. H. CagumkoBa, FO.®. CuBunibKaeBa ; MIC TY. -
MarHutoropck : MIF'TY, 2017. - 1 3neKTpoH. onT. anck (CD-
ROM). - Pexum gocTyna:
httDs://magtu.informsvstema.ru/uDloader/fileUDload?name=S37.Ddf
&show=dcatalogues/5/8808/S37.Ddf&view=true. - MaKpoo6beKT.
2. Wmunar, P. A. Anrebpa. 3agavHuK-NpaKkTUKYM [SNeKTPOHHbIN
pecypc]: YuebHoe nocobue / P. A. LLmuaT. - CaHkT-lMeTepbypr:
Cnb6rYy, 2016. - Y. 4. - 184 c. - Pexxum pgoctyna:
httDs://new.znanium.com/read?id=302340 - 3arn. ¢ aKpaHa.

3. AumeHes, J1. T. MaTemaTuKa B npumepax v sagadax ans
NoAroToBku K EM3 n noctynneHnio B BY 3 [3neKTpoHH XA pecypc]:
y4. noc. / J1.T. AumeHeB, 2-e n3g., gon. - Mocksa: By30BCKuii
yuebHuK, HALU MH®PA-M, 2016. - 336 c. - Pexxum goctyna:

httDs://new.znanium.com/read?id=32448 - 3arn. ¢ sKpaHa.
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