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1. MACIHIOPT IPOT'PAMMbBI YYEBHOM JUCHUILJIAHBI
«MATEMATHKA»

1.1. O6aacTh NPUMEPHOI MPOrpaMMbIl
Pabouas nporpamma y4ueOHo# mucuuruinabl sBisercs yactbio [ITICC3 B coorBercTBrm ¢ PI'OC
no cneranbHocTH 09.02.07 «MHDOpMaImoHHbIe CUCTEMBI M TPOTPAMMHUPOBAHUE .

1.2. MecTo y4yeOHOH IMCUMILIMHBI B CTPYKTYpe NMPOrpaMMbl NMOATOTOBKH CIHEIHAJINCTOB
CpeJHero 3BeHa:

JucnuninuHa BXOAUT B 00IIE00pa3oBaTEIbHYI0 TMOATOTOBKY M OTHOCUTCS K 0a30BBIM
JUCITUILINHAM.

1.3. lesn u 3aga4n y4eOHOM NUCHHUILUINHBI — TPeOOBAHUS K Pe3yJIbTATAM OCBOCHHSA
Y4eOHOH TMCHUIIMHBI:

Copepxanue mnporpaMmbl «MaTemaTtuka» (BKJIouyas anreOpy M Hadajda MaTeMaTH4eCKOro
aHaJIM3a, TEOMETPHIO )» HAMPABIECHO Ha JOCTHKCHHE CIICIYIONINX HeJIei:

obOecrieueHre Cc(OPMHUPOBAHHOCTU TMPEACTABICHUH O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

obOecnieueHre CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOIO U MaTeMaTHYeCKOTro
MBIIUICHHUS

oOecnieueHre c(HOPMHUPOBAHHOCTH YMEHUI NPUMEHATH IOJTY4YEHHbIE 3HAHUS TMPU PEIICHUU
pa3IUYHBIX 33/1a4;

oOecrieyeHne  CHOPMUPOBAHHOCTH  MPEACTABIEHUH O  MaTeMaTHKe  Kak  4acTH
00I11€4eNIOBEYECKON KYJIbTYPBhI, YHUBEPCATIHHOM SI3bIKE HAyKH, MO3BOJISIOIIEM ONHCHIBATH W
U3y4aTh peasibHbIE IPOLIECCHI U SABICHMUSL.

OcBoeHue cojepkaHus y4eOHOW TUCHUIIIMHBI «MaremaTuka» (BKJIIOYas aireOpy ¥ Hadvaia
MaTEeMAaTHYECKOTO aHalIN3a, TEOMETPHUI0)» 00ECIIEUNBACT JTOCTIKEHUE CTYJCHTAMH CIIETyIOIIHX
pe3ynbmamos:
JUYHOCHHBIX:

i JL.P.1 chopmupoBaHHOCTH TIPEACTABICHUN O MaTeMaTHKE KaK YHHUBEPCAJIbLHOM S3BIKE
HAyKH, CPEICTBE MOJIETUPOBAHUS SIBJICHHUM U MPOLIECCOB, 00 UAESIX U METOJaX MaTEMaTHKU;

i JI.P.2 moHMMaHue 3HAYMMOCTH MAaTEMAaTUKU I HAyYHO-TEXHUYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOUIEHHS] K MaTeMaTHKE KaK K 4acTH OOIIeYelIOBEYECKOH KyJIbTYpPHI
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHS MATEMATUKH, IBOIIOLIMEN MAaTEMaTUYECKUX UIEH;

i JILP.3 pa3BuTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
QITOPUTMUYECKON KyJNbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JUIs
Oynymedi mpodeccCHOHANBbHOW  AEATeNBbHOCTH, IS TMPOJOJDKEHUs  o0pa3oBaHUs U
camMo00pa3zoBaHus;

. JI.P.4 oBnmaseHne MaTeMaTWYeCKUMH 3HAHUSMH W YMEHHSAMH, HEOOXOJUMBIMH B
IOBCETHEBHOM KM3HHU, Ui OCBOCHHMS CMEXKHBIX €CTECTBEHHOHAYYHBIX ITUCHUIUIMH U
JUCLHUIUIMH TPO(MECCHOHATBHOIO IUKIA, A TOJdydeHHus oOpa3oBaHusi B 0O0nacTsaX, HE
TpeOyIOMMX yriyOJIeHHON MaTeMaTHYeCKON OITOTOBKH;

d JI.LP.5 roTOBHOCTh B CTIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO,
Ha MPOTSHKEHUU BCEU KU3HU; CO3HATEIIbHOE OTHONIICHHWE K HENMPEPBIBHOMY 0OOpPa30BaHUIO



KaK yCJIOBUIO YCIIEITHONW MPO(hEeCCHOHATBPHOW U OOIIECTBEHHOH JIESITeIbHOCTH;

i JI.P.6 TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKOM M OTBETCTBEHHOU
JESATEIbHOCTH;
i JI.LP.7 TOTOBHOCTh K KOJIJIEKTMBHOH paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMH B

00pa3oBaTeNbHOM, OOIIECTBEHHO TMOJIC3HOHN, y4eOHO-HUCCIEI0BATEIbCKOM, MPOSKTHOW |
IpYTUX BUJAX ACATEIbHOCTH;

i JI.P.8 oTHOMIEHNE K MPOeCCHOHANBHON JACATEILHOCTH KaK BO3MOKHOCTH yYacCTHS B
pEeLIEHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

MemanpeomMemHbvix:

M.P.1 ymeHHE CaMOCTOSITEIbHO ONPEACNITh LEIU JEATEIbHOCTH W COCTAaBISATh
IJIaHbl JEATEIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIATh, KOHTPOJMPOBATH M KOPPEKTHU-
poBaTh JEATEIbHOCTh; MCIIOJIb30BaTh BCE BO3MOXHBIE pPECYpChbl ISl JOCTHUIKEHUSA
MOCTABJICHHBIX I[eJIed W pealu3alu IJIAaHOB JEATEIbHOCTH; BBIOMpATh yCIHENIHbIE
CTpaTEeruu B Pa3IUYHBIX CUTyallUsIX;

M.P.2 yMeHHe NpPOIYKTHBHO O0OINATbCS M B3aWMOJCICTBOBATH B Ipollecce
COBMECTHOM JI€SITENbHOCTHU, YYMTHIBATH TMO3UIMU JAPYTUX YUYACTHUKOB JAEATEIBHOCTH,
3¢ dhexTuBHO paszpemiaTh KOHPIUKTHI;

M.P.3 BrageHue HaBbIKAMU TI03HABATEJIBHOW, YYE€OHO-HCCIEIOBATEIBCKON |
MPOEKTHOM JesATEeTbHOCTH, HaBbIKaMU pa3pelieHus npodsieM; cmocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILHOMY TOMCKY METOJIOB pEIICHUS NPAaKTUYECKUX 3aJad, IPUMEHEHUIO
pa3IUYHBIX METOJ0B MO3HAHMUS;

M.P.4 TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOATENbHOW HH(POPMAIIMOHHO-
MO3HABATEJIILHOW JIESATEIBHOCTH, BKJIOYas YMEHHE OPUEHTUPOBATHCA B Pa3JIUUYHBIX
UCTOYHUKAX UHPOPMAIIUH, KPUTUYECKHN OIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, T10-
Jy4aeMyl0 U3 pa3IMYHBIX UICTOYHHUKOB;

M.P.5 BrnameHue S3bIKOBBIMHU CpPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO
M3JaraTh CBOK TOUYKY 3PEHHUS, HCIIOJIb30BATh A/ICKBATHBIE S3bIKOBBIEC CPEACTBA;

M.P.6 BnageHue HaBBIKAMU IIO3HABATEJIBHOW pedekCuu Kak OCO3HAHUSA
COBEpIIAEMbIX JEUCTBUU M MBICIUTENBHBIX MPOLECCOB, MX pPE3YyJbTaTOB UM OCHOBAHHH,
TpaHMI] CBOErO 3HAHUS W HE3HAHUSA, HOBBIX IO3HABATEJbHBIX 3a7ay M CPEICTB IS UX
JOCTHKEHUS;

M.P.7 LEJICYCTPEMIICHHOCTD B IIOUCKAX W IPUHATUHU  PEILICHHUH,
COO0pa3UTENbHOCT, W MHTYHUIHUS, PA3BUTOCTh NPOCTPAHCTBEHHBIX MPEICTaBICHUI;
CIIOCOOHOCTH BOCIPUHUMATH KPacoTy U TapMOHUIO MUPA;
npeomMemHmuvix:

- c(OpMHUPOBAHHOCTDH MPEACTABICHUI O MaTeMaTHKEe KaK YaCTH MHPOBOM KYJIbTYpHl U O MeCTe
MaTEeMAaTHKU B COBPEMEHHOM IUBUIIM3AIUHU, O CIIOCO0aX OMUCAHUS HA MAaTEMAaTHYECKOM SI3BIKE
SIBJICHUH PEAIbHOIO MUPA;

- c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O MATEeMATUYECKUX TMOHSTHSIX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJIENSX, MO3BOJIAIONIMX OMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBICHUS;
MIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MIOCTPOCHUSI MAaTEMAaTUYECKUX TEOPU;

- BJAJECHHE METOJaMH JI0Ka3aTEJbCTB W QITOPUTMOB pEIIECHUSA; YMEHHE WX IPUMEHATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

- BIJIAJICHWE CTaHAApPTHBIMH MPUEMAaMU PpELICHHUsS palUOHAIBHBIX M HPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHUNW U HEPABEHCTB, UX CHUCTEM;



HCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JIJIS TOMCKA MyTH PELICHUS U
WITIOCTPAIMK PELICHUs ypaBHEHUN U HEPABEHCTB;

- copMHPOBAaHHOCTh TPEACTABICHUH 00 OCHOBHBIX TOHATHAX, HAEAX M METoJax
MaTeEMaTHUYECKOI0 aHaJIN3a;

- BJAJCHUE OCHOBHBIMU IOHATUSMU O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX
¢durypax, uX OCHOBHBIX CBOICTBax; c(hOPMHUPOBAHHOCTh YMEHHS PAaCIO3HABATh Ha YepTexax,
MOJIEISIX U B PEaJbHOM MHpE TreoMeTpuueckue (QUrypbl; IpUMEHEHHE H3YYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u Gopmyn A pelleHuss TeOMETPHUUYeCKMX 3aJad M 3ajad c
MPAKTUYECKUM COJICPKAHUEM;

- c(OpMHUPOBAHHOCTb NPEACTABICHUN O TpoLEccax M SBJICHUAX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTaTHCTUYECKHUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE, 00 OCHOBHBIX IMOHSATHUSX
JJIEMEHTApPHONM TEOPUM BEPOSITHOCTEH; YMEHMM HaXOAUTh M OLEHHUBAThb BEPOSITHOCTH
HACTYIUICHUS] COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4aifHbIX BEJTUYHH;

- BIIQZICHHME HABbIKAMHU HCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM MpPH PEIICHUU
3ajad4;

- 17151 CJETIBIX U cIa00BUASAIINX O0yUaIOIIUXCs: OBJIaIeHNE MTPaBIJIaMHU 3allMCH MaTeMaTHUYEeCKUX
dopMyn M cHenuanbHBIX 3HAKOB pelibe(HO-TOYeUHOUW cucteMbl obOo3HaueHuit JI. Bpaiins;
OBJIQJICHUE TaKTHJIbHO-OCSA3ATENbHBIM CIIOCOOOM 00CIeOBaHUA M BOCHPUATHS pelbepHBIX
U300paXeHU TPEIMETOB, KOHTYPHBIX HW300paKCHH TEOMETPUYECKUX (GUTYp U JIPYyroe;
HaJINYUE YMEHUS BBINOJIHATH T€OMETPUUYECKUE MOCTPOEHUS C NMOMOIIbIO LUPKYJIS U JIMHEHKH,
yuTaTh penbedHble TpapUKU DIEMEHTApHBIX (QYHKIMA Ha KOOPAMHATHOM IUIOCKOCTH,
MPUMEHATh CHEIUaNbHBIC TpHUcTocoOneHus s penbedHoro uyepuenus ("Ipadrcmen”,
"[lIxonmpbHUK"); OBNAJICHUE OCHOBHBIM (DYHKITMOHAIOM IMPOTpaMMbl HEBHU3YaJBHOTO JIOCTYIa K
uH(pOpMallMl Ha SKpaHE NMEPCOHAIBHOIO KOMIIBIOTEpPA, YMEHHE HCIOJIb30BaTh MEPCOHATIbHBIC
TU(DIOTEXHUYECKUE CpeACTBAa HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHOTO JIOCTYyIa  CJIENbIMU
00y4JarOIUMUCS;

- g oOydaromMxcsi ¢ HapyIIEHUSMH OIOPHO-IBUTATEIBHOTO ammaparta: OBJIAJCHHE
CIEIMAIbHBIMI KOMIBIOTEPHBIMU CPEJICTBAMU TPEACTABICHUS M aHAM3a JNaHHBIX U YMEHUE
MCII0JIb30BaTh MIEPCOHAIBbHBIE CPEJICTBA JOCTYIA C YUETOM JIBUTaTENIbHbIX, PEUYEIBUTaTEIbHbIX U
CEHCOPHBIX HApyIIEHWH; HAIUYUE YMEHHUS HCIOJIb30BaTh IEPCOHAIbHBIE CPEICTBA JOCTYIIA.
(YyrmyOneHHBIH YPOBEHB)

- copMHUPOBAHHOCTH TPEACTABICHUNA O HEOOXOAMMOCTH JIOKa3aTEeIbCTB NMPU OOOCHOBAHUU
MAaTEMATUYCCKUX yTBep)K,Z[eHI/Iﬁ U poJii AKCHUOMATUKKW B HNPOBCACHUU ACAYKTHBHBIX
pacCyKIeHHUi;

- cOpMUPOBAHHOCTh TOHATUWHOTO ammapara MO0 OCHOBHBIM paslielaM Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX TeOpeM, (POpMyJT M YMEHUS UX MPUMEHSThb; YMEHUS JOKa3bIBaTh TEOPEMBI U
HAXOJWTh HECTAaHAAPTHBIC CIIOCOOBI pElICHMs 3a/1a4;

- cOPMHUPOBAHHOCTh YMEHUN MOJIEIHPOBATh peajbHbIE CUTYallUU, UCCIIEIOBATh MMOCTPOCHHbBIE
MOJIEJINA, UHTEPIIPETUPOBATH ITOJYYEHHBIN pPe3yJIbTaT;

- chopMHpPOBAaHHOCTH MPEJCTABICHUNH 00 OCHOBHBIX MOHATUSX MaTeMaTHYECKOro aHalu3a U UX
CBOWCTBAaX, BIAJCHUE YMEHHUEM XapaKTepu30BaTh IOBEJCHHE (YHKIUH, MCIOIb30BaHHUE
MOJTyYEHHBIX 3HAHUH /JIs ONMCAHUs U aHAlIM3a PeallbHbIX 3aBUCUMOCTEHH;

- BJIAACHUC YMCHHAMHU COCTABJICHUSA BCPOATHOCTHBIX MO,Z[GJIeﬁ o YycjoBUIO 3aJadyu H
BBIUMCJICHUS] BEPOSITHOCTU HACTYIUIEHUS COOBITUH, B TOM YHCJIE C IpUMEHEHHEeM ¢GopMyl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUM BEPOATHOCTEH; HCCIEAOBAaHMS CIIydailHBIX
BEJIMYMH 0 UX PACHpPEEIICHHUIO.



2.1.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

O0bem y4eOHOM TUCHUIIMHBI H BH/IbI y4eOHOH padoThI

Buabl yueOHoi padoThl

Bcero yacos

O0bem yueOHOM AMCHUILINHBI 278

8 mom yucne:

Teoperndeckoe oOyueHue 134

[IpakTuueckue 3aHITHS 126

Koncynpranuun 2

[IpomekyTOoYHas aTTeCTaLUs 16

dopma NPOMEKYTOUHOM aTTeCTAUHU IK3ameH, KOHMPONbHAS

paboma




2.2. TemaTH4yeCKHUii IUVIaH U co/lepPrKaHUe YUeOHO# TUCHUNIMHBI « Mamemamuka» (6K104an anzeopy u HAYANA MAMEMAMUYLECKO20 AHAU3A,

ceomempuro»

HaumenoBanue pa3jaeiioB
U TeM

Coaeprxanue yueOHOro MaTepuasa, 1a00paTopHble pad0ThI U MPAKTHYECKUE 3aHATHS,
CaMOCTOsITeIbHAsI padoTa 00y4yaouuxcsi, Kypcopasi padbora (poeKT)

O0nLeMm
4acoB

YpoBenb
OCBOEHH

1

2

3

4

Tema 1.

AJIT'EBPA

BBenenue:

[enble u parmoHanbHbIe YKcna. JleficTBuTenbHble uncia. [IpubnmkeHHbIe BBIYUCIICHUS.
KommiekcHbie uncina.

Kopuu n crenenn. KopHu HaTypaJIbHOH CTENEHU U3 YHcia U UX cBolicTBa. CTeneHu ¢
palMOHANBHBIMM ITOKA3aTENsIMU, UX CBOMCTBA. CTENEeHU C JEHCTBUTEIBHBIMHU MOKA3aTEISIMH.
CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapugm. Jlorapudgm umciaa. OcHOBHOE JiorapupMuveckoe TOXIeCTBO. [lecsaTuunbie u
HaTypajbHble Jsorapudmbl. IlpaBuna geiictBuit ¢ norapudmamu. Ilepexon k HOBOMY
OCHOBAHMIO.

IIpeoGpa3oBanue aaredGpamyeckux BbIpa:keHuil. IIlpeoOpazoBaHue palMOHAIBHBIX,
MPpallMOHANIBHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX BBIPAKECHUH.
IIpakTHYeckue 3aHATHSA

Apudmernueckue JeCTBUS HAJl YUCIaMH, HaXOXKACHUE MPUOIMKEHHBIX 3HAYCHUI

BEJIMYMH ¥ TIOTPEIIHOCTeH BBIYMCICHUN (AOCOTIOTHOM UM OTHOCUTENBHOM), CpaBHEHUE
YHUCJIOBBIX BBIPAXKEHUM.

Brruncnenue u cpaBHEHUE KOPHEN. BrinogHeHne pacuyeToB ¢ paiuKaiamHu.

Pemenne nppaunoHabHbIX ypaBHeHUN. HaxokaeHne 3Ha4eHUH CTeNeHEr C palliOHaIbHBIMU
noka3arensimu. CpaBHeHue creneHe. [IpeoOpa3oBaHust BEIpaXEHUH, COAEPIKAIINX

cTerneHu. PelieHne noka3aTeabHbIX YPaBHEHUM.

Pemrenue npukiagHbix 3a1a4.

Haxoxnenue 3HaueHuit toraprudma mo mpou3BoILHOMY OCHOBaHUIO. [lepexom oT oiHOTO
OCHOBaHUS K JApyromy. Beraucnenue u cpaBHenue norapudmos. JlorapudmupoBanue u
ITOTEHIMPOBAHUE BBIPAKEHUM.

[Tpubnu>keHHbIC BBIYUCIICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a4.

Pemenue norapudmMudecknx ypaBHEHUH.

20

18

1

Tema 2.

OCHOBBI

OCHOBHBIE TTOHSTHUSA

Pagnannas mepa yrnma. BpamartensHoe aBrkeHue. CUHYC, KOCMHYC, TAHT€HC U KOTAHTEHC
YHCA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKICCTBA

20




TPUT'OHOMETPUH

@opMmyinsl npuBeneHus. Gopmyisl cioxkeHuss. PopMyisl yaBoeHUST POpMyIibl ITOJIOBUHHOIO
yria.

[TpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAYKEHHH

ITpeoOpa3oBaHue cyMMBbl TPUTOHOMETPUYECKUX (YHKLUH B MPOMU3BEIECHUE U IMPOU3BEACHUS B
cymMMmy. BeipaskeHue TpUroHOMeTpHuecKuX (QyHKIHI Yepe3 TAHIeHC OJIOBUHHOTO

apryMeHTa.

TpuronoMmeTpuyecknue ypaBHEHUS 1 HEPABEHCTBA

[Ipocreiimne TpuronoMeTpuueckre ypaBuenus. [Ipocreiiniie TpuroHoMeTpuyecKue
HEPaBEHCTBA.

OoOpaTHble TpUTrOHOMeTpHYecKkHe QYHKIUN. APKCUHYC, apKKOCUHYC, apKTAHT€HC.
IIpakTHYeckue 3aHATHSA

Paguanubiii MeTOT M3MEPEHHUS YTIIOB BPAILICHUS U CBSI3b C TPAlyCHOM MEpPOU. 18
OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXAECTBA,  (OPMYJbI  CIOXKEHHS,  yIBOCHHS,
npeoOpa3oBaHWe CyMMbI TPUTOHOMETPHUYECKHMX (DYHKIIMH B MPOUM3BEICHUE, MPEoOpa3oBaHUE
MIPOU3BECHUS TPUTOHOMETPUUECKUX (PyHKIHMI B cymmy. [Ipocreliime TpuroHoMeTpudeckue
YpaBHEHUs U HEPABEHCTBA.
OOpatHble TpUTrOHOMETpUYECKHE (DYHKIMH: aPKCHHYC, apPKKOCHHYC, ADKTAHT€HC.
®yuknuu. O6nacTh ONpeneieHUuss ¥ MHOXKECTBO 3HAUYCHMH; rpaduk QyHKIWU, mocTtpoeHue | 20
Tema 3. rpaduKoB QyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CepoiictrBa  (pyHKkuMu. MOHOTOHHOCTb, YETHOCTb, = HEYETHOCTb,  OTPAHUYECHHOCTb,
OYHKIMHU, UX NEPUOUYHOCTb. [IpOoMEXyTKHM BoO3pacTaHUsi W yObIBaHMsA, HaumOOJblIee M HaUMEHbIIEe
CBOWCTBA U 3HaYeHHs,
I'PA®UKH TOUKHU dKCTpemyMa. ['padudeckas nntepnperarms. [Ipumepsl pyHKIHMOHATBHBIX 3aBUCUMOCTEH
B peaNibHBIX Ipoleccax U sBICHUIX. ApudmMeTndyeckue onepauuu Hag QyHKIHSIMH.
Crnoxnas ¢pyHkuus (komno3uiys). [IoHsTHE 0 HeMPepbIBHOCTH (PYHKITHH.
Oo6patHblie pyHkuuu. O6acTh ONpeaesieHNs U 00J1acTh 3HAYCHUN 00paTHOM (PYHKITUH.
I'padux oOpaTHOM GYHKIUH.
Omnpenenenust pyHKIIUN, UX CBOMCTBA U TpadUKH.
[IpeoOpaszoBanus rpaduxos. [lapamiensHbIil IEPeHOC, CAMMETPHUS OTHOCHTEIBLHO OCE
KOOPJMHAT U CHMMETPHUSI OTHOCUTENIBHO Hayana KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO
IIPSIMOM Y = X, PACTSKEHUE U CKAaTUE BIIOJIb OCEH KOOPAMHAT.
IIpakTnyeckue 3aHATHS 20

IIpuMepsl 3aBUCUMOCTEN MEXAY IIEPEMEHHBIMU B PEAJIBHBIX IIPOLIECCAX U3 CMEKHBIX
mucturinH.  Onpenenenue  @yskmuid.  Iloctpoenne wu  uteHne rpadukoB  QyHKIWH.




HccnenoBanue ¢pynkuuu. CBOHCTBA IMHEHHOM, KBaApaTUYHON, KYCOYHO-TMHEHHOM 1 qpoOHO-
nuHerHon ¢yukumii. HempepriBHbIe 1 iepuoandeckue ¢pyHkimuu. CBOMCTBA U TpaduKu
CHHYyCa, KOCHHYCa, TaHTeHca U KoTanreHca. O6parnble QyHKIMM U uX Tpaduxu. OOpaTHbIe
TpuroHoMmerpudeckue Gpynkiuu. [IpeobpazoBanus rpaduka pyHkimu. ['apmoHnYecKre
konebanus. [Ipuknagapie 3a1a4u.

[TokazarenbHble, JIorapudMudIecKie, TPUTOHOMETPHUECKHUE YPAaBHEHHUS U HEPABEHCTBA.

Tema 4.
HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

MocaenoBareabHocTH. CrI0COOBI 3aJaHUS M CBOMCTBA YHCIOBBIX IIOCIIEN0BATEIHLHOCTEN.
[TonsiTue o mpeaene nocienoBarebHOCTU. CyllleCTBOBaHKUE MPEIeia MOHOTOHHOM
OrpaHMUYEHHON nocneaoBarenbHOCTH. CyMMHpPOBaHHUE MOCIIEI0BATENbHOCTEN. beckoHeuHO
yObIBaroIasi TeOMETPUYECKasi IPOrPECCHs U €e CyMMa.

IIpousBoanas. [loHsTHe 0 MPOU3BOAHON (PYHKIMH, €€ TEOMETPUUECKHI U (PU3NIECKUIA CMBICIL.
VYpaBHeHue kacartenbHOM K rpaduky ¢yHKiuu. [Ipom3BojmHBIE CyMMBI, pPa3HOCTH,
NPOU3BEICHUS, YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHKIMHA. [TpumeHenue
MTPOM3BOTHOM K MCCIIeIOBaHUIO (DYHKIIMIA U MOCTpoeHUIO TpadukoB. [IponsBoanbie

0o0paTHOM (YHKITUHM U KOMITO3UITUU (PYHKITHH.

[Ipumepsl HCMONB30BaHUS NPOU3BOAHOM JUISI HAXOXKACHUS HAWIYUIIero pElIeHHUs B
MPUKIIAJHBIX 3371a4ax. BTropas npon3BoHas, ee reoMeTpUYecKHii 1 GU3UIECKUN CMBICIT.
HaxoxaeHnue ckopocTH i1 mpoiiecca, 3aJaHHOro (opMyioi U rpaduKom.

ITepBooGpa3nas u nHTerpaJ. [IpumeHeHne onpeeneHHOro HHTerpaa s HaX0XKIeHUs
JI0maay KpuoiauHeiHoi tpanenuu. ®opmyna Herorona—Jleitoauma. [Ipumepsr npumeHeHus
MHTErpaja B (PU3NKE U TEOMETPUH.

IIpakTnyeckue 3aHATHS

YucnoBass  MOCIEAOBAaTENbHOCTh,  CHOCOOBI €€ 3aJaHus,  BBIUMCICHUS  YJICHOB
MIOCJIEI0BATEIbHOCTH. [Ipenen MOCJIEIOBATEIBHOCTH. beckoHe4HO yObIBaro1as
reoMeTpHUUecKas IPorpeccusl.

[IponsBogHasA: MEXaHUYECKUN U T€OMETPUUECKUIA CMBICIT TPOU3BOAHOM.

VYpaBHeHHe KacaTenbHOU B 001meM Buze. [Ipasuna u popmynsl auddepenunpoBanus,

TabJyMIa TPOU3BOJHBIX 3JIeMeHTapHBIX GyHKIUH. MccnenoBanue GyHKIMN ¢ TOMOUIBIO
npou3BoaHON. Haxoxxaenne HanOobIIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAIbHBIX
3HAYCHHUH (PYHKITUH.

WuTterpan u nepBoodpaznas. Teopema Heiorona—IJleitoauna. [Ipumenenue naterpaina

K BBIYHMCIICHUIO (DU3MUECKUX BEJIMYUH U IJIOIIAJCH.

20

20

Tema 5.
YPABHEHUS U

YpaBHeHHUd U CHCTeMbI YPaBHEeHHUIl. PalinonanbHble, UPPALMOHAIIBHBIE, [I0KA3aTEIbHbIE
U TPUTOHOMETPUYECKHUE YPAaBHEHHUs M CHUCTeMbl. PaBHOCHIIBHOCTH YpaBHEHHUH, HEPABEHCTB,
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HEPABEHCTBA cucrteM. OCHOBHBIE NPUEMBI MX pELIeHMs (pa30KEHHWE Ha MHOXHTENIW, BBEJCHHE HOBBIX
HEU3BECTHBIX, MTOACTAHOBKA, TpadUuecKuii METO).
HepasencrBa. PannoHnanbHble, MppalyOHAIbHbIE, MOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.
Hcnosb3oBanue cBOMCTB U rpa(pKoOB (PYHKUMH NPH PellieHHH YPABHEHUH U HEPABEHCTB.
Meroa uaTepBasioB. M300pakeHre Ha KOOPAMHATHOM TIIOCKOCTH MHOKECTBA
pelIeHnii ypaBHEHUIN 1 HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CUCTEM.
IMpuxkaagnpie 3a1aun
IIpumeHeHne MaTEMaTHUECKUX METOJOB JUIsl PELICHUs COAEP KATEIbHBIX 3a7a4 U3 Pa3IMUHBIX
oOracTell HAyKu U MPAKTUKHU.
WuTepnperanus pe3ynbrara, y4eT peajlbHbIX OTpaHUYEHUH.
IMpakTnyeckue 3aHATHS 18 2
Kophuu ypaBuenuii. PapHocunbHOCTh ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHUIA.
OcCHOBHBIE TPUEMBI PEIIEHUS YpaBHEHU. Perienne cuctemM ypaBHEHUM.
Vcnonp30BaHue CBOMCTB U ITpauKoB (DYHKIMMA JJIsl pelIeHUs] YPaBHEHUH U HEPAaBEHCTB.
Tema 6. JIeMeHTbI KOMOMHATOPUKH 20 1
KOMBHUHATOPUKA, | OcHOBHBIC OHATHS KOMOMHATOPHUKH. 3aa4d HA MOJCYET YHUCIIa pa3MElIeHUH, ePECTaHOBOK,
CTATUCTUKA U coueranuii. Pemenue 3agau Ha nepedop BapuantoB. ®opmyna 6mHomMa HeroToHa.
TEOPUA CpoiicTBa OMHOMMHANBHBIX Ko3(p¢unmentoB. TpeyronpHuk [lackams. DneMeHTH Teopuu
BEPOSITHOCTEM BEpOATHOCTEH
CoOpbITHe, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTel. [lonsTue o
HE3aBHUCHUMOCTH COOBITHH. JIUCKpEeTHAs CilydaiiHasi BeTUYMHA, 3aKOH €€ pacTpe/IeiIcHusI.
UucioBble XapaKTEPUCTUKU AUCKPETHOM Cly4aiHOU Benn4yuHbl. [IoHATHE O 3aKOHE
OO0JIBIINX YUCEI.
DneMEHTBl MaTEMATUYECKOM CTaTUCTUKU
[IpencraBnenure OaHHBIX (TaONMIBI, OUarpaMMmbl, rpaduku), reHepaiabHas COBOKYIHOCTB,
BbIOOpKa, cpeaHee apupmernueckoe, MeauaHa. [lonarme o 3agavax MareMaTHYecKOH
CTaTUCTHUKH.
Pemenue npakTudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.
IIpakTHYecKkne 3aHATHS 16 2

Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU M UX POJIb B
pasUYHBIX cepax ueIoBeUeCKOM >KHU3HenesaTeabHOCTH. [IpaBuia komOuHaTOpUKH. Pemienue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, couetanus u nepectanoBku. bunom Herorona

u tpeyrojibHuK [lackans. [lpuknannbeie 3agaun.
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Kiaccuueckoe onpenenenrue BeposiTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CYMME
BepoATHOCTeH. Brruncienue BepositHoctel. [Ipuknaansie 3agaun. [IpencraBieHue 4rcCIOBBIX
JaHHBIX. HpI/IKJIaI[HIale 3aJa4du.

Tema 7.
T'EOMETPUSI

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMmHOe pacnosnoxxeHue AByX NpsMBIX B ImpocTpa”cTBe. [lapamienbHOCTH OpsMOM U
mwrockoctH. [lapamiensHoCTh TI0CKOCTEN. [lepneHAnKyIIpHOCTD NMPSIMOI M TIIIOCKOCTH.
IlepnieHUKyIsAp U HAKIOHHASL. YTOJI MEXKIY NPSAMOU U IJIOCKOCTBIO. JIByrpaHHBIN YIOJl.

VYron mexay miockocTsaMu. [lepneHauKyIsspHOCTh IBYX IUIOCKOCTEM.

['eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJIeIbHbINA MEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [Inomans oproronansHol npoekiun. M3obpaxenue
MIPOCTPAHCTBEHHBIX (UTYP.

MHororpanHuku

Bepmunbl, pebpa, rpaHu MHOTOrpaHHHMKa. PasBepTka. MHororpanubie yriibl. Bwimykiibie
MHororpaHHuku. Teopema Diinepa.

[Tpusma. [Ipsmast u HakoHHAs nmpusMa. [IpaBunbHas nmpusMma. [lapanmnenenunen. Kyo.
IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

Cummerpui B Ky0Oe, B apajuiesenuIesie, B Ipu3Me U MUpaMue.

Ceuenus Ky0a, MIPU3MBI M TUPAMUJIBI.

IIpencraBneHue o NpaBUIbHBIX MHOTOIPAaHHUKAX (TE€Tpalape, Kyde, OKTasape, A0je-

Kadpe U UKOCadIPE).

Tena n NOBEPXHOCTH BPALCHUS

[uwmmaap W KoHyc. YceueHHBIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTb,
oOpa3zyromias, pa3pepTka. OceBble CEUCHUSI U CEUCHMS], TapalyIelIbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs k chepe.

N3Mepenus B reomeTpuu

O06mwem u ero u3mepenue. MarerpanbHas ¢popmyna o0bema.

®opmyiibl 00beMa KyOa, IPSIMOYTOIBHOTO Napajuleenunea, NpU3Msl, HUINHAPA.

®opmyiibl 00beMa MUpaMubl 1 KoHyca. DopMyJIbl TUIOIAAN TOBEPXHOCTEH IUIMHIPA U
KoHyca. @opmyiibel oObeMa Iapa U 1mIomaan chepsl.

[TonoGue ten. OTHOIIEHUS MIIOIA/IeH TOBEPXHOCTEH U 00BEMOB MTOI0OHBIX TEJ.

KoopauHatsl 1 BEKTOpBI

[IpssmoyronbHast (aekapTroBa) cUCTEMa KOOpAMHAT B IpocTpaHcTBe. Dopmyna paccTosHUSA
MEXY ABYMs TOUKaMH. Y paBHEHMsI c(epbl, INIOCKOCTU U MPSIMOI.
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BexTopsl. Moaynbs Bektopa. PaBeHCTBO BEeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE

BEKTOpa Ha uucio. Pa3nojkeHne BeKTOpa MO HAIpaBJICHUAM. YTOJ MEXIY ABYMS BEKTOpaMHU.

ITpoekuust BexkTopa Ha ock. KoopauHaTel BekTopa. CKalsspHOE IPOU3BEAECHNUE BEKTOPOB.
Hcnonb30BaHne KOOPAVHAT U BEKTOPOB IIPU PEILIEHUN MAaTEMATUYECKUX U TPUKIATHBIX
3a/1ad.

IIpakTnyeckue 3aHATHS

IIpu3Haky B3aUMHOTIO PACIIOJIOKEHUS IPAMBIX. YTOJI MEKIY NpsAMbIMUA. B3anmuoe
PacrojI0KeHUE NPSAMBIX U INIOCKOCTEH. [lepreHauKynsap U HaKJIOHHAs K IUIOCKOCTH. YTOI
MEXIY NPSMOU U IIJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PACIOI0KEHUH IIPSIMOU U IIIIOCKOCTH.
Teopema 0 Tpex nepneHAuKyJIsIpax.

IIpu3Haky ¥ CBOMCTBA MAapaJUICIbHBIX U IEPIEHIUKYIISIPHBIX INIOCKOCTEH.

PaccTossHME OT TOYKH 0 INIOCKOCTH, OT IPSIMOM A0 IUNIOCKOCTH, PACCTOSTHUE MEKIY
TUTOCKOCTSIMHU, M@Ky CKPEIIMBAIOIIMMUCS TPSIMBIMU, MEXK1y POU3BOIBHBIMH (DUTYpaMHU
B IIPOCTPAHCTBE.

[TapatenpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O IIOIaay OPTOrOHAIbHOM
IIPOEKIIUM MHOTOYTOJIbHUKA. B3auMHOe pacnonokeHue npocTpaHCTBEHHBIX QUTYP.

Paznuunblie BUIBI MHOTOTpaHHUKOB. VX n300paxkenus. CeueHusi, pa3BepTKH MHOTOIPAaHHHUKOB.

[Inomans noBepxHocTy. Buasl cummeTpuii B mpoctpancTse. CUMMETpHsI TE

BpALLEHUs 1 MHOTOI'PaHHUKOB. Brluncienue miomanei 1 00beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMA KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHEeHHE OKPYXKHOCTH, C(Hephl, IIIOCKOCTH. PaccTosiHue Mex 1y Toukamu. JleicTBus ¢
BEKTOpaMH, 3aJJaHHBIMU KoopAuHaTaMH. CKaJIIpHOE IPOU3BENEHNE BEKTOPOB. BekTopHOE
YPaBHEHHE IIPSIMOU U TNIOCKOCTH. MCII0Ip30BaHNe BEKTOPOB MPHU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUMU.

16

Temvl pedhepamos (0ok.1ad08), ucciedosamebCKUX NpoeKmoa

HenpepoiBable 1podu

[IpuMeHeHHE CIOKHBIX POLIEHTOB B JKOHOMUYECKUX pacueTax
[TapannenbHoOe NPOEKTUPOBAHUE

Cpennue 3HaY€HUS U UX IIPUMEHEHUE B CTATUCTUKE
BekropHoe 3axanue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE
CrnoxeHne TapMOHHYECKUX KOIeOaHu

['padpuaeckoe perieHne ypaBHEHHI 1 HEPABEHCTB
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[TpaBWIIBHBIE U TOYIIPABUIIBHBIE MHOTOI'PAaHHUKA
Konnyeckue ceyeHust 1 UX IPUMEHEHUE B TEXHUKE
[Nonsarue nuddepenmana 1 ero NPUIOKEHUSI

Cxembl bepHyui MOBTOPHBIX UCTIBITAHUI
HccnenoBanue ypaBHEHUN U HEPABEHCTB € TapaMeETPOM
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XAPAKTEPHCTHKA OCHOBHbIX BH/JOB JEATE/IbHOCTH CTYJEHTOB

Cooepircanue odyuenusn
Dopmupyemvle KomnemeHyuu

Xapaxkmepucmuka 0CHOGHbIX 61008
deamenvHocmu odyuarouwezoca (Ha ypoene
YUeOHbIX Oelicmeuil)

BBEJIEHHUE

Beenenue

O3HaKOMJICHME C pOJIBIO MATEMaTUKH B HaykKe,
TEXHUKE, HDKOHOMHUKE, MH(POPMALIMOHHBIX
TEXHOJIOTUAX U IPAKTUYECKOHN NEATEIbHOCTH.

O3HakOMJIEHHME C LIEJIAMU M 3a7ayaMy M3y4YeHUs

MaTeMaTUKU IIPU OCBOCHUHU CHEIHMATIbHOCTEH
CIIO.

AJIT'EBPA

Pa3BuTHne NOHATHS 0 YHCJIE

Breimonasate apudmeTndyeckue  ACUCTBUS  HA
qucjiaMu, Co4YCTasl YCTHBIC U TMCbMCHHBIC ITPUCMBI;

Haxoauth npubnukeHHblE 3HAUEHUS BEIUYUH U
MOTPEIIHOCTH BBIYHMCIICHUN (a0COMIOTHAS U
OTHOCHTEIbHAs); CpPaBHMBATh YHCIIOBBIE
BBIPAXKCHUS,
HaxOJWUTh OMMUOKKH B  TpeoOpa3oBaHUAX |
BBIYUCIICHUAX (OTHOCI/ITCH KO BCEM IIYHKTaM
MPOTPAMMBI).

KopHu, crenenn, jorapugmsi

O3HAaKOMHUTBCS C MOHATHEM KOPHS n-H CTENEHH,
CBOMCTBAMM  DPAJUKAIIOB W C  IpaBWIAMHU
CpPaBHEHUEM KOPHEH.

®opmyIHpoBaTh ONPEIETICHUE KOPHS U CBOMCTBA
KOpHEH. BBIYMCIIATL U CPaBHUBATh KOPHU, J€JIATh
NPUKUIKY 3HaueHus KopHs. IIpeoOpa3zoBbiBaTh

YHCIOBEIC u OyKBEHHBIC BBIPAKECHMUS,
CoZEpIKaIlNe pATUKAIIbI.

BreImoaHaTh pacyeTsl 15{0) dbopmynawm,
coAepKaIINM paavKabl, OCYIIIECTBIISA

HE00XO0IMMBbIE TOJCTaHOBKH U IpeoOpa30BaHusl.
Onpenenars paBHOCUIBHOCTh BBIPAKEHUH C
parKaIaMu. Pemate HppaloHaIbHbIE
YpaBHEHHUS.

O3HaKOMUTbCI C  TOHSATHEM  CTENEHU C
JEHCTBUTENbHBIM ITOKa3aTeIeM.

Haxoauth 3Ha4eHHs] CTEMEHU, HCHOJB3YsS MpHU
HEOOXOINUMOCTH

WHCTPYMEHTAJIbHbIE CPE/ICTBA

3anucelBaTh KOPEHb 1-I CTENEHU B BUJIE CTEIICHU
C IpOOHBIM MOKAa3aTeIeM U Ha000POT.

DopmMyJIHMpPOBaTh CBOMCTBA CTENEHEW. BoIunciars
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CTCIICHU C pPAallMOHAJIbHBIM ITIOKAa3aTCJICM, ACIIATh

NPUKUIKY 3HAYCHHWS  CTEICHW, CPaBHHUBATH
CTETICHHU.
[IpeoOpa3oBbIBaTh YUCIOBBIE H  OYyKBEHHBIC

BBIpAXKXCHUA, COACP)KAIUC CTCICHU, IPUMCHIA
cBolicTBa. Pemiarh mokasaTenbHble YpaBHEHUS.
O3HakOMUTBCA C€ TPUMEHEHHEM KOpPHEH U
CTeMeHEeW TMpH BBIYUCIEHUU CpPEAHHUX, MpHU
JICIIEHNN OTPE3Ka B «30JI0TOM ceueHun». Pemarp
MIPUKJIAHBIC 32/1aU1 HA «CJIOKHBIC TPOIICHTHI.

IIpeoOpa3oBanue aqredGpanvecKux BbIpaKeHH

BrImonssaTe npeoOpa3oBaHus BIPAKEHHIH,
npuUMeHsst OpPMyYJIbI, CBI3aHHBIE CO CBOMCTBAMHU
CTeTeHeH U Jorapu@moB.

OmnpenensaTs 0067aCTh JOMYCTUMBIX 3HAYCHUH
J0rapu(pMHUECKOro BelpaxkeHus. Pemars
Jorapu(pMHUECKUE YPABHEHUSI.

OCHOBbBI TPUTOHOMETPUH

OCHOBHBIE MOHATHS

N3yunts panvaHHbli METON H3MEPEHHS YIJIOB
BpalllCHUSI U WX CBSI3b C TPaayCHONM MEpPOU.
N3o06paxxaTh yribl BpalleHUs Ha OKPYKHOCTH,

COOTHOCUTH BEJINYUHY yria c €ero
PacroI0KEHUEM.

®opMyIupoBaTh OIIpeeICHUS
TPUTOHOMETPUUECKUX  (QYHKIUH ISl yIJIOB

IIOBOPOTAa U JJI OCTPBIX YIVIOB IPSMOYTOJIBHOTO
TPEYTOJIbHUKA U OOBSICHATh UX B3aUMOCBSI3b.

OcHOBHbBIE TPUTOHOMETPHUYECCKUE TOKIECCTBA

IIpuMeHATH OCHOBHBIE TPUTOHOMETPUUECKUE
TOKJIECTBA JJIs1 BBIYUCIICHHS 3HAYCHUN
TPUTOHOMETPHUYECKUX (DYHKIMN IO OJTHOU U3
HUX.

IIpeoOpa3oBanus mpocTeimmx
TPUTOHOMETPHUYECKUX BhIPAKEHM I

W3yunTh OCHOBHBIE (POPMYJIBI TPUTOHOMETPUU:
(bopMmyb CIIOXKCHMS, YABOEHHUH,
npeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKHUX
(GYHKIMH B NIPOMU3BENECHUE U IPOU3BEICHUS B
CYMMY U NPUMEHSATH NPU BBIYUCICHUHN 3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAKCHUS U
YIPOIIEHHUS €TO.

O3HaKOMHUTBCS CO CBOMCTBAMHU CUMMETPUU
TOYEK Ha €AMHUYHOU OKPY)KHOCTH U IIPUMEHSATH
UX U151 BBIBO/Ia (POPMYJT IPUBEICHHSL.
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IIpocreiiine TPUrOHOMETPHUYECKHE
YPABHEHHS U HEPABEHCTBA

Pemate o ¢hopmynam u mo
TPUTOHOMETPUUYECKOMY KPYTY MPOCTEHIIINE
TPUTOHOMETPUYECKNE YPABHEHUSI.

[TpuMeHATH 001IMe METOBI PeIICHUs] YpaBHEHU
(mpuBelieHUE K TUHEMHOMY, KBaIpATHOMY, METO/T
pa3ioKEeHUsI HA MHOXKHUTEIHU, 3aMEHbI
MEPEMEHHOMN ) TPU PEIIEHUH TPUTOHOMETPUYECKHUX
YPaBHEHHH.

OTmeuaTs Ha Kpyre peleHns MpoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC, AaPKTAHT€HC

O3HaKOMHUTBCS c MIOHATUEM 00paTHBIX

YHcIa TPUTOHOMETPUIECKUX (DYHKITUH,
N3yuuth ompezaeneHust apkCuHyca, apKKOCHUHYCa,
apKTaHreHca  4ucia,  (OpMyJIHpOBaTh  HX,
u300paxkaTh HAa  C€IUHUYHOW  OKPYXKHOCTH,
IIPUMEHSATH [IPU PEILICHUH YPABHEHUN.
®YHKIUU, UX CBOUCTBA U IT'PAOUKHU
DOyHKIUT O3HaKOMUTBCSI €  TIOHATHEM  TEPEMEHHOM,

IlonsiTHe 0 HENMPEPBLIBHOCTH (PYHKIUH

pUMepaMu 3aBUCUMOCTEH MEXTY
MEPEMEHHBIMH.

O3HaKOMHTKCS C IOHATUEM TpaduKa, ONPEACTIATH
NPUHAIIICKHOCTh TOUKH rpaduky ¢ynkmuu. Ilo
dhopmysie mpocTeHIeil 3aBUCUMOCTH OTPEIEIIATh
Buj ee rpaduka. Beipaxare mo Qopmyne oaHy
MIEPEMEHHYIO Yepe3 IpyTHue.

O3HaKOMHTBCST €  OmNpeAcieHHeM  (QyHKIUH,
dbopmynupoBar  ero.  Haxomute  001acTh
ompeseraeHusT ¥ 00JacTh 3HaUYeHUH (DYHKITHH.

CBoiicTBa QyHKIHH.
I'paduyeckass MHTEpHIpeTALNS.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCUMOCTEN B peajibHbIX
npoueccax u siBJICHUsIX

O3HaKOMUTBECS € TpUMepaMu (YHKIIMOHAIBHBIX
3aBUCHUMOCTE B PEANBHBIX IpoLeccax W3
CMEXKHBIX JUCIUIUINH.

O3HaKOMHTHCS c JIOKa3aTeIbHBIMHI
pacCyXKIECHHUSMHU HEKOTOPBIX CBOWCTB JMHEUHOU
Hu KBaJ[paTUYHON byHKIHH, MPOBOJUTH

HCCIIEIOBAHUE JIMHEWHOW, KYCOYHO-JIUHEUHOM,
IpOOHO — JIMHEWHOW W KBaJpaTUYHOW (PYHKITUH,
cTpouth uX rpapuku. CTpOUTh U YUTATh rpaduKu
dbyukamii. MccnenoBath GyHKITNM.

CocrtaBnarh Buj QyHKUIUHU 1O TaHHOMY YCJIOBHIO,
peliaTh 3aa4u Ha YKCTPEMYM.

Brimonsarte npeoOpazoBanus rpaduka GyHKIHH.

Oo0paTHble pyHKINH

W3yunts  nouwsmue  obpamuou  @yHxyuu,
OTIPENENIATh BUI U CMpoums 2pagux oOpamHoll
@dyHKyuu, HaxoOoums ee 061ACMb ONpedeseHus U
obonacmv  3nHauenuu.  IIpUMEHSTH  CBOWMCTBa
(GyHKUMH TIpH UCCIEIOBAaHUM YPABHEHUH U TIPH
peIIeHUH 33129 Ha SKCTPEMYM.

O3HaKOMHUTBCS C TOHATUEM CIIOKHOM (pyHKIUH.
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CrenenHnble, NOKa3aTeJlbHbIE,
Jorapupmuyeckue u
TPUTOHOMeTpPHYecKHe (PyHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHE
GyHkuun

Boruncnsate 3HaueHHss (QYHKUMM TIO 3HAYCHUIO
aprymeHTa. OnpenensTh MOJOXKEHUE TOYKM Ha
rpaduke 1Mo ee KoopauHaTaM U Ha00OPOT.
Hcnonb3oBaTh CBOWCTBA (PYHKIUI IS CpaBHEHUS
3HAYCHHUH CTETICHEH U JIoTapu(MOB.

Crpouts rpaduku CTENEHHBIX u
sorapuMuUIecKux QyHKIIAH.

Pemate moOKa3aTenbHbIE W JIOrapHPMHUYECKHUE
YpaBHEHHs W HEPABEHCTBA [0 HM3BECTHBIM

aJITOpUTMaM.
O3HaKOMUTBCSI €  TOHSTUEM  HENPEpPHIBHOU
nepuonuveckoil  QyHKMH,  GOpMyIUpPOBATH
CBOICTBa CHHyca ¥ KOCHHYCa, CTPOHMTH WX
rpaduKu.

O3HaKOMUTBCA C TIOHATHEM TapMOHUYECKUX
KoleOaHU W TpUMEpaMu  TapMOHUYECKUX
KOJIeOaHUH JJII OMUCAHUS MPOIIECCOB B (U3HKE U
Apyrux o01acTsAX 3HAHUS.

O3HaKOMUTBHCS c MOHSTHEM Ppa3pbIBHOM

NepUoIMYecKoll  QyHKUMH,  (GOopMyIupoOBaTH
CBOICTBAa TaHTE€HCa M KOTAHT€HCA, CTPOUTH HX
rpapuKu.

[IpumensaTp cBoicTBa (GYHKUMHA 711 CpaBHEHUS
3HaYeHUH TPUTOHOMETPUYECKUX (YHKIMHA, s
penieHus: TPUrOHOMETPUUECKUX YPAaBHEHUM.
Cmpoumpw epaguxu 00pammbix
MPULOHOMEMPUYECKUX DYHKYUL U onpedeisims no|
epaguxam ux ceovicmaa.

BrimonasaTe mpeoOpa3zoBanue rpaukoB.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTenLHOCTH

O3HakoMUTbCA c MOHATUEM YHUCJIOBOM
MOCTIeIOBATENbHOCTH, CIIOCO0aMM €€  3a/aHus,
BBIUYHCIICHUSIMU €€ YWICHOB.

O3Hakomumbvcs c noHAmMuUeM npeoena
noC1e008amenbHOCU.

O3HAaKOMHUTBCS ~ C  BBIYHCICHUEM  CYMMBI
OECKOHEYHOT0 YHCJIOBOTO psila Ha MpuMepe
BBIUUCIICHUSI CYMMBbI OECKOHEUHO YOBIBaIOLICH
reOMEeTPUUYECKOI MPOTrpecCuu.

Pemars 3a7aun Ha npuMeHEeHHE POPMYITBI CYMMBI
OCCKOHEYHO  yOBIBAIOIIEH  TeOMETPHUUYECKOU
MIPOTPECCHUN.
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IIpou3BoaHas U ee NpUMeHeHHE

O3HaKOMUTBCS C MOHSTUEM MTPOU3BOIHOM.
W3yunTte U GOpMyIHpOBaTh €€ MEXaHWYECKHH ||
T€OMETPUYECKUN  CMBICH, HU3YYUTh  QJITOPUTM|
BBIYHMCIICHUS MPOU3BOTHOM Ha npumepe]
BBIUMCIICHUS MTCHOBEHHOM CKOPOCTH M YTJIOBOTO)
KO3 HIMeHTa KacaTeTbHOM.

CocraBnsaTh ypaBHEHHE KacaTeIbHOH B 0OIIEM
BUJIE.

Breryunts npaBwmiia qudpepeHunpoBanus, TaOIHILY|
MIPOU3BOTHBIX 3J€MEHTaPHBIX byHKIHH,
NpuUMeHATh s auddepeHnrpoBanus GyHKIINMN,
JUTSl COCTaBJICHUS YPaBHEHUSI KacaTeIbHOM.
N3yunTh Teopembl O CBSI3M CBOWCTB (PYHKIIUU U
MIPOU3BOIHOM, (HOPMYITUPOBATH UX.

[IpoBoaUTH C IIOMOIILIO MPOU3BOAHOM|
uccienoBanue GpyHKIUH, 3aJaHHON (HOPMYIIOH.
VYcraHaBnmuBaTh CBSI3b  CBOMCTB  (YHKIUU U
MIPOU3BOIHOM MO UX rpaduKam.

[IpuMeHsSTh TPOU3BOJHYIO AJII PELICHUS 3a/1a4 Hal
HaxO0XJICHHUE HanOOJIBIIIETO, HaWMEHBIIIETO
3HAYEHUS M Ha HAXO0XJICHUE IKCTpEMyMa.

IlepBooOpa3Has u HHTErpasa

O3HAaKOMUTBCS C TOHATHEM UHTerpaia W
epBOOOpPa3HOM.
W3yunth mpaBuia BHIYUCICHHS MEPBOOOPA3HON U]
teopemy Hprorona-JIeliOnua.

Pemats 3a1auu Ha cBsI3b IEPBOOOPA3HOIL U €e C
MIPOM3BOIHOM, Ha BRIYMCIICHUE TIEPBOOOPA3HOM /1715
JTaHHOM (pyHKIMH.

Pemarsb 3a1aun Ha MpUMEHEHHE UHTETpaia Jis
BBIYUCIICHUS (PU3NIECKUX BEITUYUH U TUIOIIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMsI M CHCTEMbI YPABHEHUI
HepaBeHncTBa u cucTeMbl HEPAaBEHCTB €
ABYMS NlepeMeHHbIMU

O3HaKOMUTBCA C MNPOCTEHIIMMHU CBEACHUSIMU O
KOPHSIX alnredpandeckux ypaBHEHH, C TOHATUSIMUA
HCCIIEIOBAHUS YPAaBHEHUM U CUCTEM ypaBHECHUM.
N3yunuTs TEOpUIO PaBHOCWIBHOCTH YPaBHEHUHN H
ee npumeHeHue. [loBTOpuTh 3amuch penieHus
CTaHIAPTHBIX YpaBHEHUH, MIPUEMBI
npeoOpa3oBaHUs ypaBHEHUW JJisi CBENEHUSA K
CTaH/IapTHOMY YPaBHEHMIO.

Pewate pauroHalIbHbIE, UPPALMOHAJIBHEIE,
II0Ka3aTeIbHbIE U TPUTOHOMETPUUECKHE
YPaBHEHUS U CUCTEMBI.

Hcnonb3oBath cBOMCTBA U TpaduKu QyHKIUH A5
pewmieHus  ypaBHeHMH. [lOBTOpUTH OCHOBHBIE
IIPUEMBI PELIEHUS] CUCTEM.

Pemate ypaBHEHHMs, NpPHUMEHSSI BCE IPHUEMBI
(paznokeHne Ha MHOXMWTEIW, BBEJIECHUE HOBBIX

HEU3BECTHBIX, MOJICTAaHOBKA, rpaduyeckuit
METOJI).
Pemiate ~ cucTemMbl  ypaBHEHUM,  IPUMEHSS
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pasznuuHble ciocoObl. O3HAKOMUTBCS C OOIIMMHU
BOIIpOCaMH peleHus HEPaBEHCTB u
UCTOJIb30BAHUSL CBOMCTB, M TpaduKoB (QyHKUIUI
IIPU PELIEHUN HEPABEHCTB.

Pemrate HepaBeHCTBA M CHUCTEMbI HEPABEHCTB,
IPUMEHSS pa3IMyuHbIe CIIOCOOBI.

[TpuMeHSATh MaTEMAaTUYECKUE METOBI JIIS
peLIeHMsI CoJIepKaTeIbHbIX 3aJjad U3 Pa3IMUHbIX
o0acTeil HayKH U MpaKkTUKU. IHTeprpeTupoBaTh
pE3yJIbTaThl, yYUTHIBATh PEATIbHBIC OIPAaHUUECHHUSL.

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSATHOCTEN "
CTATUCTUKHU

OcHOBHbIE NOHATHS KOMOUMHATOPUKH

N3yunTth npaBuiaa KOMOMHATOPUKH M TNPUMEHATH
IpY PEeUIeHUH KOMOMHATOPHBIX 3a/1a4.

Pemiate  kOMOMHATOpHBIE  3aJaud  METOAOM
nepebopa U 1Mo MPaBUILy YMHOKECHHUS.
O3HaKOMHUTBCS C MOHATUAMU KOMOMHATOPUKU:
pPa3MEILECHUSAMHU, COYETAaHUSAMHU U IEPECTAHOBKAMU,
U popMyJIaMu JUIsl UX BBIYUCIICHUS.

OOBsCHATP M TPUMEHATH  (QOPMYNBI IS
BBIUNCJICHUS  PAa3MEILECHUN, IEPECTAHOBOK U
COYETAaHMM IIPU PEIICHUH 3a1a4.

Oznakomutbcss ¢ OuHomoM  Heloorona u
TpeyrojgbHUKOM [lackais.

Pemare mpakTthueckue 3amadv ¢ MCIOJIB30BaHUEM
NOHSATHI U IPaBUJI KOMOMHATOPHKH.

DJIeMeHThI TeOpUHU BEPOATHOCTEH

M3yuuTth KIaccuyeckoe omnpeieIeHue BEpOsSTHOCTH,
CBOMCTBA  BEPOSITHOCTH, TEOPEMY O CYMME
BEPOSITHOCTEH.

PaccmoTpeTs npuMepbl BEIUUCICHUS BEPOSITHOCTEN.
Pemate 3amauM Ha BBIUKMCICHUE BEPOSTHOCTEU
COOBITHH.

IIpeacraBiieHne JaHHBIX (TA0JAMIBI,
AHArpamMmbl, rpagukm)

O3HAaKOMHTHCS C MPEICTABICHHEM YHCIIOBBIX
JAaHHBIX U UX XaPAKTCPUCTUKAMU.

Pemate mpakTuueckue 3agaun Ha 00padoOTKy
YUCJIIOBBIX JAHHBIX, BBIYUCIICHUEC UX
XapaKTEPUCTHK.

I'EOMETPUA
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IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

DopMynupoBaTb M NPUBOAUTH JOKA3aTEIbCTBA
[IPU3HAKOB B3aMMHOIO DACIOJIOKECHHS MPSAMBIX U
[JIOCKOCTEM. Pacrio3HaBaTh Ha 4epTekax U MOJEIAX
Pa3IMYHBIE CIy4ad B3aMMHOIO  PAaCIOJIOKEHUS
pSIMBIX M IUIOCKOCTEH, AapryMEHTHUPOBATh CBOHU
CYXKICHHUS.

@opMynMpoBaTh  ONpPEIEICHUSA, INPU3HAKH U
CBOMCTBA NApa/UICIBHBIX M IEPIECHIUKYJAPHBIX
[JIOCKOCTEM, IBYTPAHHBIX U JIMHEWHBIX YIJIOB.
BBINOIHATE MOCTPOCHHSA YIVIOB MEXIY HPSIMBIMHU,
[PSIMOM M IUIOCKOCTBIO, MEXKIY INIOCKOCTSAMHU IIO
OIMCAHUIO U PACIIO3HABATH UX HA MOJEIISX.
[IpuMEHATh NPU3HAKM M CBOMCTBA PACIIOJIOKEHUS
OpsMBIX M IUIOCKOCTEM IIPH  PpELICHHH  3a/1ad.
M300pakaTh Ha PUCYHKaX W KOHCTPYHMPOBaTh Ha
MOJEIAX  NEPIECHIUKYJIAPBl W HAKIOHHBIE K
[JIOCKOCTH, IpsMbIE, IapajulelIbHbIE IIJIOCKOCTH,
YIJIBI  MEXIy  NpsAMOM M IUIOCKOCTBIO U
00OCHOBBIBATh MOCTPOCHHE.

Pemare 3amayM Ha BBIYHCICHHE TI'€OMETPHUUYECKHUX
BeaMurH. ONKMCBIBaTH PACCTOSIHUE OT TOYKU 10
[UIOCKOCTH, OT TPAMOH OO IUIOCKOCTH, MEXIY
[JIOCKOCTSIMU, MEXKAY CKPELIUBAIOIIMMU IPSIMBIMH,
MEXy IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
DopMynMpOBaTh U JTOKA3bIBaTh OCHOBHBIE TEOPEMBI
0 PacCTOSTHUSAX

(TeopeMbl CyIECTBOBAHHUS, CBOMCTBA).

300pakaTh Ha 4epTeKax U MOJENAX PACCTOSHUS U
00OCHOBBIBAaTh CBOM cCyxJeHHs. Ompenensite Hu
BBIYHCIIATH PACCTOSIHUSA B IpocTpaHcTBe. [IpumensaTh
(opMyJIBI M TEOPEMBI IUIAHUMETPUH [UIS PELICHUS
3a1ad.

O3HaKOMHUTBCA  C  MOHATHEM  IAPAJUIEIBHOTO
[TPOEKTUPOBAHMUS u ero CBOMCTBAMH.
Dopmynuposambo meopemy 0 niowaou
OPMO20HATLHOU NPOEKYUU MHO20Y20IbHUKA.
[TpuMeHATH TEOpHIO 111 000CHOBAHUS ITOCTPOCHUH U
BBIYHCIICHUMN.

IApryMEHTHPOBATh CBOU CY>KJIEHUS O B3aUMHOM
[PacIIoJIOKEHUH TPOCTPAHCTBEHHBIX (QUTYP.
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MHOrorpaHHuKH

OnuceiBaTh U XapaKTEPHU30BaTh Pa3IUYHBIC BHIIbI
MHOFOI‘paHHI/IKOB, Hepe‘H/ICHHTB HUX DJJICMCHTHBI U
CBOMCTBA.

N300paxxaTh ~ MHOTOTPAaHHUKM W BBIIOJHATH
MOCTPOSHUS Ha M300paXEHUAX W Ha MOJEIAX

MHOI'OTPAaHHUKOB.
BelunMcnaTe JMHEWHBIE DJIEMEHTBI W YIJIBl B
IIPOCTPAHCTBEHHBIX KOH(UTypanusx,

apryMEHTHPOBATh CBOU CYXKICHHS.
XapakTtepu3oBaTh M H300pakaThb  CEUYCHMS,
PpaseepmKku MHO202PAHHUKOSE, BBIYUCIATD IUIOIIAIN
IIOBEPXHOCTEH.

Ctpouth mpocTeHIme cedeHus KyOa, NPHU3MBI,
nupamuabl. [IpuMeHsATs ¢GakThl W CBEICHUS U3
IUIAHUMETPUH.

O3HakoMHUTBCSI €  BUAAMH  CHUMMETpUH B
IpOCTpaHCcTBE, (OPMYJIMPOBATH ONPEACICHUS U
CBOMCTBA. XapaKTepU3oBaTb CUMMETPUU  Tel
BpAILEHUS U MHOTOTPAHHUKOB.

IIpuMeHATH CBOMCTBA CHUMMETPUU IIPU PELICHUU
3aj1ad.

Hcnonp3oBath  MpHOOpETEHHBIE  3HAHUSA — JUIS
UCCIICJOBAHMSI M  MOJEIHMPOBAHMS  HECIIOKHBIX
3a/1a4.

N300pakaTb ~ OCHOBHBIE  MHOTOTPAHHUKH U
BBINOJIHATh PUCYHKH 10 YCIOBMSIM 3a/1a4.

TeJsia 1 MOBEPXHOCTH BpaLleHUS

O3HakOoMHUTBCA C  BUJAaMM  Tel  BpalleHus,
(opMyIMpOBATh X ONPENCIICHUS U CBOMCTBA.
@opMyaupoBaTh TEOPEMBI O CEYEHMM IIapa
IUIOCKOCTBIO M O INIOCKOCTH, KacaTelabHOH K cdepe.
XapakTepu30BaTh U M300paxaTh TeJa BPAILICHHS, UX
Pa3BEpPTKHU, CCUCHUSI.

Pemwlars 3agaunm Ha IMOCTPOCHUE CEYCHMM, Ha
BBIYMCIICHUE NJIMH, PACCTOSHUM, YTJIOB, IJIOMIAACH.
[IpoBoauTh JOKa3aTENbHBIE pAcCyXKIEHUS IpHU
pELICHNH 3a1a4.

[IpuMeHATH CBOMCTBA CUMMETPUU IIPU PELICHUU
3ajla4y Ha TeJla BpallleHUs, HA KOMOMWHAIIUIO TEl.
N300paxaTh OCHOBHBIE KPYTJIbIE Tela U BBIMOJIHATH
PUCYHOK IO YCJIOBHIO 3a/1a4H.
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HN3mepenus B reomeTpun

O3HAaKOMHUTHCS C TOHSATUSMHU TUIOMIATU W 00beMa,
AKCMOMaMH M CBOMCTBaMHU.

Pemrate 3aga4n Ha BRIYHCIICHUE IUIOMIANCH IIOCKUX
buryp, mpuUMEHss COOTBETCTBYIOMKUE (OPMYJbI U
(baxThl U3 MIIAHUMETPHUU.

W3yunuth TeopeMbl O BBIUMCICHHMH OOBEMOB
MPOCTPAHCTBEHHBIX  TeJl, pellaTb 3aJaud Ha
npuMeHeHne (popMyI1 BBIYUCICHHS 00BEMOB.
M3yunth Gopmynsl [UIsi BBIUMCICHHS TUTOIIAnEH
MOBEPXHOCTEH MHOTOTPAHHUKOB M TEN BpallleHUS.
O3HaKOMUTBCA C METOJOM BBIYHCIICHHS ILJIOIIAIN
MMOBEPXHOCTHU C(ephI.

Pemare 3agaum  Ha  BBIYMCICHWE  IUIOLIAJEH
MOBEPXHOCTU MPOCTPAHCTBEHHBIX TEJl.

Koopaunatsl 1 BeKTOPbI

O3HaKOMHUTBCS C IOHATHEM BEKTOPA.

N3yunts nekapToBy CUCTEMY KOOPAWHAT B
IIPOCTPAHCTBE, CTPOUTH 110 33JaHHBIM KOOPAMHATAM
TOYKH U IUIOCKOCTH, HAXOAUTh KOOPAUHATHI TOYEK.
Haxonute  ypaBHEHHMS  OKPYXHOCTH,  c(epsl,
IUIOCKOCTH.  BBIUMCIATE  PacCTOSAHUS — MEXIY
TOYKAMH.

N3yunTs CBOMCTBA BEKTOPHBIX BEJIMYMH, IIPaBUIIA
pa3inokeHus BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIpaBUjIAa HAXOXKACHUSA KOOpPIUHAT
BEKTOpa B IMPOCTPAHCTBE, MpaBujia ACHCTBUH C
BEKTOpaMH,  3aJaHHBIMH  KOOpAMHATaMH. -
[IpuMeHATh TEOpUIO IpPU PEIICHMH 3aJad  Ha
JNEHUCTBUSL € BeKTOpaMH. M3yuuTe cCKasipHOE
IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YpaBHEHHUE
OpsIMOM M IUIOCKOCTH. IIpuMeHATH Teopuro Ipu
pEelIeHNH 3ajad Ha JOCUCTBHA C BEKTOpaMmH, Ha
KOOPJAMHATHBIA METOJ, Ha IIPUMEHEHHUE BEKTOPOB
JUISL BBIYMCIICHUS BEJIMYUH YTJIOB U PACCTOSHUM.
O3HaKOMUTBCA €  J0Ka3aTeIbCTBAMU  TEOPEM
CTEPEOMETPUU O B3aMMHOM DPACIIOJIOKEHHUH ITPSIMBIX
U IUIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB.

3. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMbI YYEBHOU JUCHHUIIVINHBI

3.1. IIporpammHoe

ofecrieyeHHe,  HCHOJb3yeMOe TPH  OCYLIeCTBJIEHHH

00pa3oBaTeIbHOIO MpoIecca 1Mo JUCIUILINHE
Microsoft Windows 10, Microsoft Office 2019, (Word, Excel, PowerPoint, Outlook,
Publisher), Microsoft Access, UaTepuet-Opaysep Annekc.opaysep,
AntuBupyc Windows Defender (Bxonut B cocTaB onepanioHHON cucteMbl Microsoft

Windows)

IIporpammHoe obecnieyeHne 0TeYeCTBEHHOT0 IPOM3BOICTBA

INDIGO
Sunexc.bpaysep
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CB000IHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecredeHue
Adobe Reader myist Windows
Apxusarop HaoZip

3.2. MarepunanbHo-TexHH4Yeckasi 0a3a, HeoOXoaumMass s OCYLIECTBJICHHS
0o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

Jlns mpoBeneHUs y4deOHBIX 3aHATUH MCNONB3YIOTCS y4yeOHbIE ayJUTOpPUM, aOMHET
MaTeMaTHYECKUX JUCIMIUIMH, OCHAIIEHHbIE OOOPYJOBAaHMEM M TEXHUYECKHMMHU CpPEICTBAMU
o0yueHMsI: CIEeLUATU3UPOBAaHHOW MeOEeNblo, OTBEUarolleldl BCEM YCTAaHOBJIEHHBIM HOpPMaM U
tpeboBanusm; [IK, uHTEpakTHBHON 1OCKOH, NEPEHOCHOW ayauo M BHUACOAINIapaTypou
(mepcoHaNbHBIA KOMIBIOTEP WM HOYTOYK C HEOOXOAMMBIM MPOIPaMMHBIM OOECII€YeHUEM s
TEMaTUYECKUX WILIIOCTPALMM U JEMOHCTPALU, COOTBETCTBYIOLIUX ITPOTrPAMME JUCLIUILINHEI).

Jl1st caMOCTOATENBbHOM paboThl 00YyYaIOUIMXCS UCTIONb3YIOTCS TIOMELIEHHUs, OCHAIIIEHHBIE
KOMIIBIOTEPHON TEXHMKOW: MEPCOHANIbHBIE KOMIIBIOTEPHI C H0CcTynoM K cetu MHTepHer u DUOC
KOJIJIEJKA, MPUHTEPHI; CIELUAIN3UPOBAHHOW MeOEeblo, OTBEYAIOLIEH BCEM YCTAHOBJIEHHBIM
HOpMaM U TpeOOBaHUSM.

Jins oOydeHus: MHBAJIUAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMM 370POBbS
KOJIJIEKEM MOTYT OBITh NMPE/ICTABICHBI CIICIIMATM3UPOBAHHbIE CPEJICTBA OOYUEHHUS, B TOM YHCIIE
TEXHUYECKHE CPEICTBA KOJUIEKTUBHOTO U HHIUBUAYaIbHOTO MTOJIB30BAHHUS.

3.3.YUEBHAS JIUTEPATYPA
OcHoBHas1 iuTEpaTypa
Boromornog, H. B. Anre6pa u Hauana ananmza : yueOHOE MOCOOHe ISl CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : M3garensctBo FOpaiir,
2022. — 240 c. — (Ilpoeccuonansuoe odbpazopanue). — ISBN 978-5-534-09525-8. —
Texcr : anexTponHbIit / ObpazoBarenbHas miatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/489977

Boromornog, H. B. T'eomeTpus : yuebHOE mocobue 1j1si cpeHero mpohecCuoHaIbHOTO
obpazoBanus / H. B. BoromosnoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 108 ¢. —
(ITpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-09528-9. — Tekcr : 351eKTPOHHBIH //
OobpazoBarenbHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489978

Boromonos, H. B. Matemaruka. Yriry0nennsiii ypoBenb. 10—11 kiaccsl : yueOHUK IS
cpennero obmiero oopaszosanus / H. B. boromonos, I1. . Camoiinenko. — 5-¢ u3., nepepad.
u gon. — Mocksa : U3narensctBo FOpaiit, 2022. — 399 ¢. — (HapoaHnoe npocselieHue). —
ISBN 978-5-534-15610-2. — Tekcr : anekTponHbli // Ob6pazoBarenbHast maatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/509196

JonosHuTebLHAS JJUTEPATypa

Boromonos, H. B. Maremaruka. 3amgaun ¢ pemenusmu B 2 4. Yacts 1 : yueOHOE mocobue ass
cpennero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 2-e u3z., ucnp. u A0m. —
Mockga : M3garensctBo FOpaiit, 2022. — 439 c. — (IlpodeccuonansHoe o6pazoBaHue). —
ISBN 978-5-534-09108-3. — Texkcr : anekTponHbii // ObpazoBarenbHast miaatgopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/490794

Boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacts 2 : yaueOHOe mocobue asis
cpennero npodeccuonaabHoro oopazosanwus / H. B. boromonos. — 2-e u3z., ucnp. u A0m. —
Mockga : M3garensctBo FOpaiit, 2022. — 320 c. — (IlpodeccuonansHoe o6pazoBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : anekTponHbli // ObpazoBarenbHas matgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490795
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MaremaTrka: anreOpa v Hayaja MaTeMaTHYeCKOTO aHajImn3a, reoMeTpus. Anredpa u Havaia
MaTemarnueckoro aHanusa. 10-11 xkmaccsl : 6a30BbIi 1 yriyOneHHbIH ypoBHH : yaeOHUK / 1.
A. Anmumos, FO. M. Konrun, M. B. TkaueBa [u ap.]. — 10-e u3a., crep. — Mocksa :
IIpoceemenue, 2022. — 463 c. : 1. — ISBN 978-5-09-087759-6

[Toropenos, A. B. Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHanu3a, TEOMETPHSI.
I'eomerpust. 10-11 kmaccs! : 6a30BbIi U yriryOneHHbIH ypoBHH : yueOHuK / A. B. IToropenos.
— 18-e u3x., crep. — Mocksa : [Ipocsemenue, 2022. — 174 c. : un. — ISBN 978-5-09-
089606-1

Ba3bl 1aHHBIX, HH(POPMAIIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMBI:

[Topran «I"'ymanutapHoe oOpa3oBanue» http://www.humanities.edu.ru/

®denepanbHblil mopran «Poccuiickoe odbpasoBanue» http://www.edu.ru/

®enepanbHoe xpanunuiie «Ennnas komtekuus nudpoBbIX 00pa30BaTENIbHBIX PECYPCOB»
http://school-collection.edu.ru/

CnpaBounasnpaBoBas cucteMa «KoncynbrantlLroc»

OBC u3parenbctBa «kOpaitt» www.biblio-online.ru

DONEKTPOHHBIM  y4eOHMK TIO  MareMaTHKe: BCE  TEMbl  IIKOJBHOW  MPOTpamMMBbI
http://www.nado5.ru/e-book/matematika

3.4. MeToauyeckne peKOMeHAAUMH K BBHINOJHEHHI0O BHEAYIMTOPHO CaAMOCTOATEIbHOM
padoThI

CamocrodrenbHas paboTa - 3TO NIaHMpyeMmass padoTa CTYIEHTOB, BBINOJHSAEMAas IO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE INpPENOAaBaTelis, HO 0e3 ero HemocpeiACTBEHHOTO
y4acTHsL.

CamocrosarenbHass pa0oTa BBINONHAET pPAd (YHKIMHA, CpeAd KOTOPBIX OCOOCHHO
BBIJICJIAIOTCA:

- pasBuBaromas (MOBBIIICHHE KYyJIbTYphl YMCTBEHHOTO TpyJa, HpUOOLICHHE K
TBOPYECKHUM BUAAM JAEATEIBHOCTH, O0OTallIEHHE UHTEUIEKTYaJIbHBIX CIOCOOHOCTEH CTYICHTOB);

- OpPHUEHTHpYIOIIas W CTUMYyJIHpYyIomas (mpoueccy oOyueHHs] MPUAAETCS YCKOPEHUE U
MOTHUBAIHS);

- BocnuTarenbHas ((HOpPMUPYIOTCS W pPa3BUBAIOTCS NPOQEcCHOHANbHBIE KauecTBa
CIICIIMAJIHCTA);

- UCCIIeI0BATENbCKas (HOBBIH YPOBEHB MPO(PECCHOHATBHO-TBOPYECKOTO MBIIIJICHHS);

- uH(popManMoOHHO-00yyaromas (y4eOHast JesATeNbHOCTh CTYACHTOB Ha ayJUTOPHBIX
3aHATHSAX).

OnHUM U3 OCHOBHBIX BUJIOB JESATEIBHOCTH CTYJIEHTA SIBJISETCS CaMOCTOSITEIbHAsA paldoTa,
KOTOpas BKJIIOYAET B ce0s1 M3yueHHe JEKIIMOHHOTO MaTeprasa, ydeOHUKOB M Y4eOHBIX TOCOOHIA,
IEPBOMCTOYHUKOB, IOJATOTOBKY COOOIIEHHMH, BBICTYIUIEHUS Ha TPYNIOBBIX 3aHATHUSAX,
BBITIOJIHEHHUE 3aJIJaHUI TIPEroiaBaTers.

Ilenbl0 caMOCTOSATENBHBIX 3aHATUH SBISETCS caMOCTOsTENbHOE Oojiee IIyOoKoe
U3yYeHHE CTYACHTaMHM OTAEIbHBIX BOIPOCOB Kypca C HCIOJNb30BAaHUEM pPEKOMEHyeMOM
JIONIOJIHUTEIBHOMN JIUTEpaTyphl U APYTUX HHPOPMALMOHHBIX HCTOUHUKOB.

3amauaMu caMOCTOSITETIbHON pabOTHI CTYIEHTOB SIBIISIFOTCS:

- CHUCTeMaTU3alus U 3aKpEIUIeHNE MOJyYSHHBIX TEOPETUYECKUX 3HAHUN U MIPAKTHUYECKUX
YMEHUH CTYICHTOB;

- yri1y0JieHHe U pacIlIipeHNne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHHE YMEHUS UCIIOJIB30BaTh CIIPABOYHYIO JINTEPATYPY;

- pa3BUTHE IO3HABATEJbHBIX CIIOCOOHOCTEH W AKTUBHOCTH CTYAEHTOB: TBOPYECKOMH
MHHUIIMATHBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

BreaynutopHas caMocTosiTeIbHasi padoTa BKIIIOYAET Takue (POpMBbI pPabOTHI, KaK:

1. UnnuBuayanbHble 3aHATUS (JOMAIIHUE 3aHATHUSA):
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- H3y4YeHHEe MPOrpaMMHOrO MaTepuajga IUCHUILUIMHBI (paboTa ¢ Yy4eOHHMKOM U
KOHCIIEKTOM JIEKIIVH );

- I3y4YEHHUE PEKOMEHIYEMBIX JINTEPATYPHBIX HCTOYHUKOB;

- KOHCIIEKTUPOBAHHUE HCTOYHUKOB;

- BBITNIOJIHEHUE KOHTPOJIBHBIX paboT;

- paboTa co CIIoBapsIMU M CIIPAaBOYHUKAMU;

- paboTa C 31eKTPOHHBIMU HH(POPMALIMOHHBIMU PeCcypcaMu U pecypcamu Internet;

- COCTaBJIEHUE IUIaHA U TE3UCOB OTBETA HA JIEKLUH;

- BBIIIOJIHEHUE TECTOBBIX 3aJaHM;

- peleHue 3a1ay;

- IOATOTOBKA MPE3EHTAIINI;

- OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

- aHHOTUpPOBaHue, peepupoBaHUE, PELIEH3UPOBAHUE TEKCTA;

- HaIlMCaHUe 3CCe, TE3UCOB, J0KIAI0B, pedeparos;

- paboTa ¢ KOMIIBIOTEPHBIMU MPOTrPAMMaMH;

- MOATOTOBKA K 3a4eTy (IudQepeHIIMpOBaHHOMY 3a4eTy), SK3aMEHY M JIpyruM (opmam
KOHTPOJIA.

2. I'pynnoBas camocTosiTeJIbHast padoTa CTyACHTOB:

- MOJrOTOBKA K 3aHATHUAM, IIPOBOJUMBIM C HCIOJIb30BAHUEM AKTHBHBIX ()OPM 0OydEeHUs
(KpyTJIbl€ CTOJIBI, IEJIOBBIE UTPHI);

- aHaAJIU3 JIeJIOBBIX CUTyallUil (MUHU-KEHCOB) U JIp;

- yuactue B IHTepHET - KOH(epeHIUsIX.

3. IlosnyyeHre KOHCYIbTAUUM 1711 Pa3bsICHEHHI IO BOIIPOCAM M3y4aeMOW TUCIUIIIINHBI.

Haubonee wacto mnpu U3yuyeHHUM JUCHUIUIMHBI HCHOJB3YIOTCA CIEIYIOLINE BHIBI
CaMOCTOSITENIbHON PabOThI CTYZEHTOB:

- MOUCK (1M0a00p) AUTEPATyphl (B TOM YHCJE JIEKTPOHHBIX MCTOYHUKOB MH(OPMAIIUH)
10 3aJaHHOU TEME,;

- IOJITOTOBKA pedepaTos;

- IOATOTOBKA JTOKJIAa/0B.

Pepepar - ¢opma mnuceMeHHoit pabotel. Kak mpaBmiio, pedepar sBisiercs
CaMOCTOSITENIbHBIM OMOIMOrpaMuecKuM HCCIEI0BaHUEM CTYJIEHTa, HOCALIMM OIMCATENbHO-
aHanmuTHYecKuil xapaktep. O0beM pedepata Moxker mocturath 10-15 crpanun. Iloaroroska
pedepaTa nmoapazymMeBaeT CaMOCTOSTEIbHOE U3YUYEHUE CTYJIEHTOM HECKOJIBKMX JIMTEPATYpPHBIX
UCTOYHUKOB (MOHOTpaduii, HAyYHBIX CTaTeH M T.J.) [0 TEME, HE pacCMaTPUBAEMON MOIPOOHO Ha
JEeKIMH, CUCTEMAaTH3alluI0 MaTepuaia U KpaTkoe ero usnoxenue. llens Hanucanus pedepara -
NPUBUTHE HABBIKOB KPATKOTO U JIAKOHMYHOTO MPECTaBICHU COOPAHHBIX MaTEPUAIOB U (HaKTOB
B COOTBETCTBHH C TPEOOBAHUAMM, IPEABABIAEMBIMHI K HAyUYHBIM OTYETaM, 0030paM U CTaThsIM.

Pabora crynenta Haja pedepaToM BKIIIOYAET CIEAYIOLINE OTepaltu:

- paccMOTpeHHUE TeMbI (110 €€ Ha3BAHUIO);

- BBISIBJICHUE JIMTEPATYPHBIX UCTOUYHUKOB 110 JaHHOU TEME;

- O3HAaKOMIJICHHE C COJAEP)KAHMEM MCTOYHHMKOB, HAIPABICHHBIM Ha OCMBICICHHE €ro
BHEIIIHEW U BHYTPEHHEN CTPYKTYPHI;

- paboTa HaJ BBIIECICHUEM IVIABHBIX CMBICIOBBIX KOMIIOHEHTOB TE€KCTa (KIIHOYEBBIX CIIOB
U TIPEJIOKEHUN);

- oTOOp HanboJiee BaKHBIX CBEJICHHUH U3 BBIJCICHHBIX ()PAarMEHTOB;

- COCTaBJIEHHE «CBS30K» W3 OTOOPAaHHOrO Marepuana B COOTBETCTBUU C JIOTHKOH
U3JI0KEHUS (DaKTOB;

- HartucaHue pedepara.

Pedepat B cTpyKTypHOM OTHOILIEHUH JOJKEH BKIIIOYATh:

- COZIEpKAHMUE;

- BBCJICHHUE;
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- coOcTBeHHO pedepaTUBHYIO YacThb (M3J0KEHHE OCHOBHBIX MOJIOKEHHUH MO IUIaHy C
COOTBETCTBYIOIIMMH HAa3BaHUSIMHU U HyMepaIuei);

- 3aKJII0YCHHE;

- CIIUCOK UCTIOJB30BAaHHOU JTUTEPATYPHI.

Tekcr pedepara OOMKEH HMETh CBSI3aHHOE, IlelibHOe TmocTpoeHue. CopepxaHue
pedepara IoDKHA MPOHHU3BIBATH TIABHAS HJEs, KOTOpas OOBEIUHSET Bce MHPOPMAIMOHHBIE
9JIEeMEHThl WCTOYHHKOB, a Takke npuBoguMble (akTbl. [Ipum 3TOM nomyckaercs coxXxpaHeHHE
OTIICNBHBIX  CTPYKTYPHBIX O3JEMEHTOB opuruHaima. OJHAKO HE JOMYyCTUMO TIPOCTOE
NepenrchbiBaHNE TOJ0KEHUE JTUTEPATYPHBIX HCTOYHUKOB. fI3BIK JOJDKEH ObITh KPaTKUM, SICHBIM,
JOCTYTTHBIM.

Pedepat onenuBaeTcs ucxons U3 CIeaAyOUUX KPUTEPUEB:

- IOCTABJICHA JIH 1IN B paboTe;

- CyMeJI JIu CTYJE€HT CaMOCTOSITETbHO COCTaBUTh JIOTUYECKUH TUIaH K TEME U pealn30BaTh
ero;

- KaKOB Hay4YHBIH YpOBEHb pedepara;

- coOpaH JI1 AOCTaTOYHBIN (PaKTUUECKUH MaTepua;

- YAAJOCh JIU PACKPBITh TEMY;

- TIOKa3aHa JIM CBS3b PacCMaTpUBAaEMON TEMbI C COBPEMEHHBIMHU MpoOIeMaMHu HAyKH U
o011ecTBa, Co CrennuaibHOCTHIO CTY/ICHTA;

- KakoB aBTOPCKUH BKJIAJ] B CHCTEMAaTH3allMI0, CTPYKTYpUPOBaHWE MaTepuaia, B
COCTaBJICHUH 3aKJIOYEHHUS; - JJOCTUTHYTA JIU LEeJb PaOOTHI.

YrnyOneHHOMY HM3y4YeHHIO MaTepualia IO OTISNbHBIM paslienaM  JUCIUILINHBI
CIOCOOCTBYET MOJArOTOBKA CTYJEHTAMH JTOKJIAJI0B.

Jloknazn — 3To caMocTosITelbHas padoTa, aHanu3upyromas u odo0maronas myoIuKanum
Mo 3aJaHHOW TEeMAaTHKe, MPEeIoJiararias BeIpaboTKy U 000CHOBAaHHWE COOCTBEHHOW IMO3UIIUU
aBTOpa B OTHOIICHWM pPACCMAaTPUBAEMBIX BOMPOCOB. Hammcanwio MOKIaaa MpeaniecTByeT
M3y4eHHEe IMUPOKOTO Kpyra IMEepBOMCTOYHUKOB, MOHOTpadwuii, crareil, 0000IIeHHE JIMYHBIX
HaOmoeHuit. Pabota Ha MOKIaI0M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIHHOTO, TBOPUYECKOTO
MBILUICHUSI, YYUT TNPUMEHSATH IONTY4YCHHbIE 3HAHMSI Ha TMPAKTUKE MPHU aHAIU3E Pa3IMYHbIX
aKTyaJbHBIX TpobseM. Pekomenayemoe BpeMs goknanaa - 10-12 MunyT.

HenpeMeHHBIM yCIOBHEM 3aKpelyieHUsI TEOPETHUECKUX U TPAKTHUYECKUX 3HAHUI
CTYJICHTOB SIBIIICTCS BHIMIOJTHCHUE UMH JIOMAITHUX 3aaHHA.

Komnemxk obecrieunBaeT yueOHO-METOIUYECKYIO M MaTepUATbHO-TEXHUUECKYIO 0a3y Is
OpTaHMU3AIH CAMOCTOSATEIHHON PabOTHI CTYJCHTOB.

bubanoreka xoJuiemka 00eCIeunBaeT:

- yueOHBI mTporecc HEOOXOAMMOH mHTeparypoil M uHpopMmanuel (KOMIUIEKTYeT
OouOmoTeyHslid GoHA ydeOHOH, METOAMYECKOW, HAy4HOH, MEepUOAMYECKOM, CIPABOYHOH H
XYJI0’KECTBEHHOW JTUTEPATypOl B COOTBETCTBHH C yUYE€OHBIMU IUIAHAMH U MPOTPaMMaMH, B TOM
YHClie Ha 3JIEKTPOHHBIX HOCUTESX);

- JIOCTYIl K OCHOBHBIM HH(OpPMAIIMOHHBIM  0Opa30BaTENBHBIM  pecypcam,
nH(popManmoHHOW 0a3e MaHHBIX, B TOM uucie Oubmuorpadudeckoil, BOSMOKHOCTh BBIXOJIa B
Hurepner.

[IpenMeTHO-IIMKIIOBBIE KOMHCCHM  pa3padaThiBalOT: y4yeOHO-METOJUYECKHE MaTepualbl,
IporpaMMbl, TOCOOWS, MaTepuaabl MO YYEOHBIM JUCIHUIUIMHAM B COOTBETCTBHH C
denepanbHBIMU TOCYAAPCTBEHHBIMU OOPa30BAaTENbHBIMU CTaHIAPTAMU. YUYEOHbIE MPOTrPAMMBbI
PacKpBIBAIOT PEKOMEHIYEMbII PEKUM M XapaKTep Pa3IMYHBIX BHIOB y4eOHOU paboThHI (B TOM
YHUCJIE CaMOCTOATEIBbHON PabOThl HaJ PEKOMEHJIOBAHHOW JUTEparypoit). [[ns moaroToBku k
3aHATHSIM, TEKyIIeMy KOHTPOJIIO © MPOMEXKYTOYHOH aTTECTallMd CTYJIEHTBI MOTYT
BOCITIOJIB30BaThCS DJICKTPOHHOW Oubnmorexoit Komnemka, Tl OHM HMEIOT BO3MOXKHOCTH
MOJyYUTh JOCTYN K y4eOHO-METOIUWYECKUM MaTrepuaiaM kKak Ombnuoteku Kostemka, Tak u
MHBIX AJIEKTPOHHBIX OMOIMOTEUHBIX cucTeM. B cBOI ouepesp, CTYJEHTHl MOTYT B3SITh Ha JOM
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HEOOXOAMMYIO JTUTEPATYypy Ha aboHeMeHTe B OnbnnoTekn Koemka, a Takke BOCIIOIb30BATHCS
YUTAJIbHBIM 3aJIOM.

4. KOHTPOJb M OIEHKA PE3YJBTATOB OCBOEHUA YYEBHOM
JANCHUITINHBI

KOHTpPo/Ib M OLEHKa pe3ylbTaTOB OCBOCHHS Y4EeOHOH AUCHUIUTUHBI «MareMaTHka»
(Bxirouass anreOpy W Hadajga MaTeMaTHYEeCKOTO aHallu3a, TE€OMETPHUIO0)» OCYIIECTBIISETCS
Hpenoz[aBaTeneM B HpOHGCC@ HpOBGpKI/I BBITIOJTHCHU A 06y‘-IaIOH_II/IMI/IC$I I/IHI[I/IBI/I,Z[ya.HBHBIX
3alaHUM, TPOEKTOB, UCCIICIOBAaHUM.

@opMBbI H METO/IbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 00y4eHus!

Y CTHBIN OTBET y TOCKH,
[IpoBepka nomamHux 3agaHuu,
TectupoBanue,

KonTp.pabora,

JK3aMeH
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