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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
1o creruanbaocTh 38.02.06 — duHAHCEHL.

1.2. Mecto y4eOHOIl TMCHMUIJIMHBI B CTPYKType NPOrpamMMbl NMOATOTOBKHU CHENHATUCTOB
Cpe/iHero 3BeHa:

JucuumnimHa BXOOUT B 0O0HIe00pa3oBaTeIbHYI0 MOATOTOBKY M OTHOCUTCA K MPOQUIHHBIM
JTUCITUTUIAHAM.

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

Copnepxanne mporpaMMmbl «MaremaTtuka» (BKIOYas aureOpy M Hadaja MaTeMaTHYeCKOro
aHaJIM3a, FEOMETPHIO) HAIIPaBJIEHO HAa JOCTUKEHUE CIEAYIOLUX LeJIeil:

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 pealibHbIE IPOLECCHI 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, YYMTBHIBATH TMO3UIMU JAPYTUX YUYACTHUKOB JAEATEIBHOCTH,
3¢ dhexTuBHO paszpemiaTh KOHPIUKTHI;

M.P.3 BrageHue HaBbIKAMU TI03HABATEJIBHOW, Y4YE€OHO-HCCIEIOBATEIBCKON |
MPOEKTHOM JesATEeTbHOCTH, HaBbIKaMU pa3pelieHus npodsieM; cmocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pELICHUS 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 U 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 MOJIEISX, MO3BOJIIONIMX OMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBJICHUS;
MIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MIOCTPOCHUSI MAaTEMAaTUYECKUX TEOPU;

- BJIAJECHHE METOJaMH JI0Ka3aTEeJbCTB W QAITOPUTMOB pEIIECHUSA; YMEHHE WX IPUMEHATH,
IIPOBOJIUTH OKA3aTENIbHBIE 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 pelleHus 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 HApyIIEHUH; HAIMYUE YMEHHUS HCIOJIb30BaTh IEPCOHAIbHBIE CPEICTBA JOCTYIIA.
(YyrmyOneHHBIH YPOBEHB)

- copMHUPOBAHHOCThH TPEJCTABICHUNA 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;

- cOPMUPOBAHHOCTh YMEHUIN MOJEIHPOBATh peajbHbIE CUTYallUU, UCCIIEOBATh MMOCTPOCHHbBIE
MOJIEJINA, UHTEPIIPETUPOBATH ITOJYYEHHBIN pPe3yJIbTaT;

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

- BJIAACHUC YMCHHAMHU COCTABJICHUSA BCPOATHOCTHBIX MO,Z[GJIeﬁ o YycCjoBUIO 3aJadynu 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 yueOHo# padoThl

Bcero yacos

O0bem o0pa3oBaTe1bHON NPOrPaMMbl Y4eOHOM Y CHMIIIMHBI

278

B TOM YUCJIC:

Teoperndeckoe oOyueHue 134

[IpakTuueckue 3aHITHS 126

Koncynpranuun 2

[IpomekyTOoYHas aTTeCTaLUs 16

dopma KOHTPOJIS IK3ameH, KOHMPONbHAS

paboma




2.2. TemaTH4yeCKHUii IUVIaH U co/lePKaAHNe YUeOHOI TUCHUTNIMHBI

«Mamemamuka»(emroqaﬂ aﬂzeﬁpy U Hauajia namemamuuecKkozo anaiuia, ceomempuro»

HaumenoBanue pa3jaeiioB
U TeM

Coaeprxanue yueOHOTro MaTepuasa, 1a00paTopHble pad0ThI U MPAKTHYECKHE 3aHATHS,
CaMOCTOsITeJIbHAsI padoTa 00y4yalouuxcsi, Kypcopasi padbora (poeKT)

O0nLeMm
4acoB

YpoBenb
OCBOEHH

1

2

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 nppaunoHaibHbIX ypaBHeHUN. HaxokaeHne 3Ha4eHUN CTeNeHEel C paliOHaIbHBIMU
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.

[TpubnukeHHbIC BBIYUCIICHUS U PEIICHUS MPUKIIAIHBIX 3a/1a4.

Pemenue norapudmMudecknx ypaBHEHUH.

18

16

1

Tema 2.

OCHOBBI

OCHOBHBIE TTOHSTHUSA

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

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKICCTBA

18




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 TpUroHoMeTpruecKuX (QyHKIHHM depe3 TAHeHC OJIOBUHHOTO

apryMeHTa.

TpuronoMmeTpuyecknue ypaBHEHUS 1 HEPABEHCTBA

[Ipocreiimme TpuronoMeTpuueckre ypaBuenus. [Ipocreiinie 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,  (OPMYNbI  CIOXKEHHS,  yIBOCHHA,
npeoOpa3oBaHWe CyMMbI TPUTOHOMETPHUYECKHMX (DYHKIIMH B MPOUM3BEICHUE, MPEoOpa3oBaHUE
MIPOU3BECHUS TPUTOHOMETPUUECKUX (PyHKIHMI B cymmy. [Ipocreliime TpuroHoMeTpudeckue
YpaBHEHUs U HEPABEHCTBA.
OOpatHble TPUTrOHOMETpUYECKHE (DYHKIMH: APKCHHYC, APKKOCHHYC, apKTAaHT€HC.
@dyuknun. O6nacTh ONpeneseHUuss ¥ MHOXKECTBO 3HAUYCHMH; rpaduk QyHKIWU, moctpoenue | 20
Tema 3. rpaduKoB QyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
CepoiictrBa  (pyHKkuMd. MOHOTOHHOCTb, YE€THOCTh, = HEYETHOCTb,  OTPAHHUYEHHOCTb,
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, TPUrOHOMETPHUECKHUE YPAaBHEHHUS U HEPABEHCTBA.

Tema 4.
HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

MocaenoBareabHocTH. CrI0COOBI 3aJaHUS M CBOMCTBA YHCIOBBIX IIOCIIEN0BATEIHLHOCTEN.
[TonsiTue o mpeaene nocienoBarebHOCTU. CyllleCTBOBaHKUE MPEIeia MOHOTOHHOM
OrpaHMUYEHHOU 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
JIomaay KpuoiauHeiHoi tpanenuu. ®opmyna Herorona—Jleitoauma. [Ipumepsr npumeHeHus
MHTErpaja B (PU3NKE U TEOMETPUH.

IIpakTnyeckue 3aHATHS

YucnoBass  MOCIEAOBAaTENbHOCTh,  CHOCOOBI €€ 3aJaHus,  BBIUMCICHUS  YICHOB
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 YpaBHEeHUIl. PalinoHanbHble, 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. PannoHanbHble, MppalyOHAIbHbIE, MOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHMUS.
Hcnosb3oBanue cBOMCTB U rpa(pKoOB (PYHKUMH NPH PellieHHH YPABHEHUH U HEPABEHCTB.
Meroa uaTepBasioB. M300pakeHre Ha KOOPAMHATHOM TIIOCKOCTH MHOKECTBA
pelIeHnli ypaBHEHUH U HEPABEHCTB C IByMs IEPEMEHHBIMH U UX CUCTEM.
IMpuxkaagnpie 3a1aun
IIpumeHeHne MaTEMaTUUECKUX METOJOB JUIsl PELICHUs COAEP KATEIbHBIX 337a4u U3 Pa3IMUHBIX
oOractell HAyKU U MPAKTUKHU.
WuTepnperanus pe3ynbrara, y4eT peajlbHbIX OTpaHUYEHUH.
IIpakTHYecKkne 3aHATHS 16 2
Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHUIA.
OcCHOBHBIE TPUEMBI PEIIEHUS YpaBHEHU. Pelienne cuctemM ypaBHEHUM.
Vcnonp30BaHue CBOMCTB U IpauKoB (DYHKIMIA ISl pelIeHUs] YPaBHEHUH U HEPaBEHCTB.
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.
IIpakTuyeckue 3aHATHS 18 2

Hcropus pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU M UX POJIb B
pasIUYHBIX cepax ueloBEUeCKOM >KHU3HenesaTeabHOCTH. [IpaBuiia komOuHaTOpUKH. Pemienue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, couetanus U nepectanoBku. bunom Herotona

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

Tema 7.
T'EOMETPUSI

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

B3anMmHOe pacnosnoxxkeHue AByX NpsAMBIX 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 CEUCHMSI U CEUCHMS], apalIelIbHble OCHOBAHUIO.

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

N3Mepenus B reomeTpuun

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.

20
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BexTopsl. Moaynbs Bektopa. PaBeHCTBO BEeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3iiokeHne BEKTOpa MO HAINPABJICHUAM. YTOJ MEXKIY 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 cCUCTEMa 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 JOKA3aTEIBbCTBE TEOPEM
CTEPEOMETPUMU.

18

Tembl peghepamos (dokados), ucciedosamebCKUX NPoeKmoa

HenpepsiBHBIC Ap0OH

[IpumeHeHne CI0XKHBIX MPOLIEHTOB B AKOHOMUYECKUX pacueTax
[TapamienpHOE MPOECKTUPOBAHUE

Cpennue 3HaY€HUS U UX IIPUMEHEHUE B CTATUCTUKE
BekropHoe 3a1anue NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE
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CroxeHue rapMOHUYECKUX KOJIeOaHmid

['padpuaeckoe perieHne ypaBHEHHI 1 HEPABEHCTB
[IpaBusnbHbBIE ¥ TOTYIPABUILHBIE MHOTOTPAHHUKH
KoHnueckue ceueHns 1 UX TPUMEHEHUE B TEXHUKE
[Nonsarue nuddepenmana 1 ero NPUIOKEHUSI

Cxembl bepHyuii MOBTOPHBIX UCTIBITAHUI
HccnenoBanue ypaBHEHUN U HEPABEHCTB € IapaMeETPOM

13



XAPAKTEPHCTHKA OCHOBHbIX BH/JOB JEATE/IbHOCTH CTYJEHTOB

Cooeprcanue ooyuenusn
Dopmupyemvle KomMnemenyuu

Xapakmepucmuka 0CHOBHBIX 6UO008
oeamenvHocmu ooyuarouiecoca (Ha ypoeHe
YueOHbIX Oelicmeuil)

BBEJEHUE

BBenenue

O3HaKOMJICHHE C pPOJIbI0 MaTEeMaTHKH B HayKe,
TEXHHUKE, YKOHOMHKE, nH(pOpPMaAITMOHHBIX
TEXHOJIOTUSIX U MPAKTHUYECKOU JIeATETbHOCTH.

O3HaKOMIICHHE C oeJsiMU U 3alad4aMy U3YyUYCHU S
MAaTeMaTUuKu IpuU OCBOCHUU CHCHH&HBHOCTGﬁ

CIIO.

AJITEBPA

Pa3BuTHe NOHATHS 0 YHCIE

. Boemonsare apudmernueckue  aecTBUs
HaJ YUCJIAMH, COYETash YCTHBIE M IHMCbMCHHBIE
IIPUEMBI;

. Haxonute mnpuOnukeHHbIE

3HAQYECHUS  BEJIIMYMH U IOIPELIHOCTH
BBIYKCIICHUN (abconroTHAsA U
OTHOCHUTEIIbHAs); CPAaBHUBATH YHCIIOBBIE
BBIPAKCHMS;

= HaXOJIUTh OMIMOKM B TMPeoOpa3OBaHUAX H
BBIYUCIICHUSIX (OTHOCHUTCSI KO BCEM ITyHKTam
IIPOrPaMMBlI).
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Kophu, crenenu, jorapugmsi

O3HaKOMUTBHCA C MOHATUEM KOPHS n-U CTENEHH,
CBOMCTBAaMM  paJUKaJIOB M C [paBUIaMHU
CPaBHEHUEM KOpHEM.

DopMyJIMPOBATH ONPEACIICHUE KOPHS U CBOWMCTBA
KOpHEH. BpIUnCIATE U CpaBHUBATh KOPHH, J€IaTh
NPUKUAKY 3HaueHusi KopHsA. IIpeoOpazoBbIBaTh
YHUCJIOBbBIE u OyKBEHHBIE BBIpaXXECHMUS,
COZIEpIKAILNE PAIUKATIBI.

BrimonnsaTte pacyeTsl o dbopmyiam,
COZIEpIKALLUM paauKansl, OCYILECTBIISIA
HE0OXOIUMBIE TTOJICTAHOBKH U MpeoOpa3oBaHUsI.
Onpenensatb PaBHOCWIBHOCTh  BBIPAXKECHHH €
paguKamaMu. Pemate UPPALMOHAJIbHBIE
YpaBHEHUS.

O3HAaKOMHTBCS C IIOHATHUECM CTCIICHU C

HeﬁCTBHTeHBHBIM IIOKa3aTcCJIEM.

HaXO,Z[I/ITB 3HAQYCHUA CTCIICHU, I/ICHOJ'H:3Y§I HpI/I
HEe00XOOAUMOCTH

UHCTPYMEHTAJIbHBIE CPEACTBA

3anuchiBaTh KOPEHb /- CTETIEHU B BUJE CTENEHU
C IpOOHBIM IMOKa3aTeNeM U Ha00O0POT.

®opMyJIHMpOBaTh CBOMCTBA CTeNEHEW. BruncisaTh
CTCIICHU C pallMOHAJIBHBIM ITIOKAa3aTCJICM, HCIIAThb
IMPUKUIAKY 3HAUYCHUA CTCIICHU, CpaBHHUBATb
CTETIeHH.

[IpeoOpa3oBbIBaTE  YHCIOBBIE U OyKBEHHBIC
BBIPQXXEHUS, COJEpKaIlle CTENeHU, MPUMEHSS
CBOMCTBA. Pemarh mokasareabHbIe YPaBHEHUS.

O3HaKOMUTBCA C TNPUMEHEHHUEM KOpPHEH W
CTENEHEH MpU BBIYUCIECHUU CPEIHUX, IIpU
JICJIEHUU OTpe3Ka B «30JI0TOM ceueHuu». Pemars
IIPUKJIaIHbIE 3a/1a4l HA «CJIO’KHBIE IPOLIEHTHI.
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IIpeoOpa3oBanue ajnredpanvyecknx
BbIPAKEHU I

BrimonsaTe npeoOpa3oBaHus BEIPAXKEHUH,
npUMeHsst OPMYJIbI, CBS3aHHBIE CO CBOWCTBAMH

CTerneHel u jorapudmos.

OnpenensTe 007aCTh AOMYCTUMbIX 3HAYEHUH
Jorapu(pMHUUECKOro BhIpaxkeHus. Pemarsb
JorapupMHUECKUE YpaBHEHUS.

OCHOBBI TPUT'OHOMETPUH

OcCHOBHbBIC MOHATHSA

. N3yunts paaviaHHbBIA METOJN HU3MEPECHUS
YIJIOB BpPAIllEHUS U UX CBS3b C TPayCHON MEPOM.
N300paxaTh yribl BpallleHHs Ha OKPYXKHOCTH,

COOTHOCHUTH BEJIMYUHY yria c €ero
PacCIIOIOKEHUEM.
. DopmyIHpPOBATH ONpeACIICHUS

TPUTOHOMETPUUYECKUX  (YHKUMH UIs  YTJIOB
IIOBOPOTA U VISl OCTPBIX YIJIOB MPSAMOYIOJIBHOIO
TPEYTOJIbHUKA U OOBSACHATH UX B3aMMOCBSI3b.

OcHOBHbIE TPHTOHOMETPHYECKHUE
TOKAECTBA

. [IpuMeHATL  OCHOBHBIE
TPUTOHOMETPUYECKUE TOXAECTBA  JUIS
BBIYUCIICHUS 3HAYEHHUU TPUTOHOMETPUYECKUX

(GYHKIHHA 110 OTHOW U3 HUX.

IIpeoOpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX BhIPAKeHH

. N3yunts OCHOBHBIE bopmybl
TPUTOHOMETPHH: (HOPMYIIBI CIOKEHUS, yIBOCHUS,
peoOpa3oBaHUs CYMMBbI TPUTOHOMETPUYECKUX
GyHKIUH B NpoOW3BENCHHE U IPOU3BENEHUS B
CyMMY M IPUMEHSTH MPU BBIYUCICHUU 3HAUYCHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOILLIEHUS
ero.

O3HAaKOMUTECS co CBOMCTBaAMU
CUMMETPHUH TOUCK HAa €IMHUYHON OKPY)KHOCTH U
MIPUMEHATH UX IS BBIBOJA (DOPMYJT IPUBEIACHUSI.
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IIpocreiiine TPUTrOHOMETPUYECKHE = Pematp o dbopMmystlaM  H

YPABHEHUSI M HEPABCHCTBA 10 TPUTOHOMETPUUYECKOMY  KpPYTy IpocTeifime

TPUTOHOMETPHUECKHE YPaBHEHUS.

. [TpumeHsATH 001IME METO/IBI PELICHUS
ypaBHEHUH (IIpUBEIEHUE K TMHEHHOMY,
KBaJIpaTHOMY, METOJI Pa3JI0KEHHUS HA MHOKHUTEIIH,
3aMEHbI IEPEMEHHOMN ) TPU PEIICHUU
TPUTOHOMETPUUECKHUX YPaBHEHUM.

= Otmeuathb Ha Kpyre peuieHus
MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC, aPKTAHI€HC . O3HaKOMHUTBCS C TIOHSATHEM OOpaTHBIX
qucjiaa TPUTOHOMETPUYECKUX HYHKIIUH,
= N3yuutsb orpeeNneHus apKCHHYCa,
apKKOCHHYCAa, apKTaHreHca quca,
dhopmynupoBaTh WX, U300paxkaTh Ha €IUHUYHOU
OKPY’XHOCTH,  HPUMEHATb TpU  pPEUICHUH
YpaBHEHUU.

®YHKIUU, UX CBOMCTBA U TPA®UKH

. O3HAaKOMHUTBHCS C MOHATHEM INEPEMEHHOM,
DyHKUHA IIpUMEpaMu 3aBHCHMOCTEN MEXIY
IHousTHe o HeINPEPLIBHOCTH TTepPEMEHHBIMH.
byHkuumn -

O3HaKOMHUTBCS C TOHATHEM Tpaduka,
OTpeNeNIATh NPUHAAICKHOCTh TOYKH TIpaduKy
byHKIIH. ITo bopmyie MPOCTEHIIEH
3aBUCUMOCTH ONpEICNATh BHI €€ Trpaduka.
Bripaxats o popmyse oHy MEpEeMEHHYIO uepe3

JpyTHE.
= O3HaKOMHTBCS c oTpeieIeCHuEM
¢byukaun, dopmynupoBath  ero. Haxoauts
o0JacTe onpeseneHus U 001acTh 3HAYCHUHN
byHKIIH.
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CBoiicTBa QyHKIHH.
I'padpnyeckasi nHTEpIIpeTALIMS.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEl B peajibHbIX
npoueccax 1 sBJICHUAX

. O3HaKOMUTHCS c pUMepaMu
(YHKIMOHATBHBIX 3aBUCHUMOCTEH B peajbHBIX
IpoLeccax U3 CMEXHBIX TUCHHUTIINH.

= O3HaKoOMUTHCA c JI0Ka3aTeJIbHbIMU
pacCcyXKIeHHUSIMH HEKOTOPBIX CBOWCTB JIUHEUHON U
KBaJ[paTUYHOMN byHKIHH, MPOBOJIUTH
HCCIIEIOBAHUE JIMHEWHOW, KYCOYHO-JIUHEWHOM,
ApoOHO — JNUHEHHON M KBaApaTMYHOU (QYHKLUH,
cTpouTh ux rpadukn. CTpOUTh U YATATh TPadUKH
byukamii. MccnenoBath GyHKITHH.

u CocraBnare Buj (GYHKIUH IO JaHHOMY
YCJIOBHIO, PEIIaTh 33141 Ha SKCTPEMYM.

OoOpaTHble QyHKIIUU

. Bremonssate  mpeoOpazoBanus rpaduka
byHKIIH.
. W3yuuts nowsmue obpamuou ¢ynxyuu,

OTIPENIENIATh BUI H CMPOUmMs 2pagux oopammotl
@dyHKyuu, Haxooums ee obraACMb OnpedeneHus u
obnacmv  3Hayenuti. IIpuMeHATH  CBOWCTBa
GYHKUMH TPU MCCIEIOBAHUU YPAaBHEHUHA U IIPH

pELIEHNN 3a]1a4 Ha DKCTPEMYM.

CreneHHble, MOKa3aTeIbHbIE,
Jorapupmuyeckue u
TPUTOHOMeTpHYecKHe PyHKIMH.
Oo0OpaTHbIe TPUTOHOMETPHYECKHE
GyHkuun

L] O3HAaKOMHUTECSI C TMOHATHEM CJIOKHOU
byHKIHH.
m Boruncnare  3HadeHwss  (QYHKOUHA IO

3HAYCHHIO aprymeHTa. OmnpeaessTh MOJIOKCHUE
TOYKM Ha rpaduke MO €€ KOOpAWHATAM |
Ha000pOT.

L] Hcnonp3oBath cBOWCTBA (YHKIMN 1JIs
CpaBHEHUS 3HAYCHHI CTETeHEH U JiorapudmoB.

= Crpoutb  rpaduKkd  CTENEHHBIX |
norapupMUUEcKux QyHKIHH.
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u Pemars oKa3aTeJIbHEIe u
norapu(MUYECKUEe ypaBHEHHUS W HEPABEHCTBA I10

HU3BCCTHLIM aJITOPUTMAM.

= O3HAaKOMHTBCS C MTOHATHEM HEMPEPBHIBHOM
NepUonYeckoil  QyHKUUH,  (QOPMYIHPOBATH
CBOICTBa CHHYca M KOCHHYCAa, CTPOUTh WX
rpaduKy.

. O3HakoMHUTBECS C HOHATHEM
rapMOHMYECKHX  KoJeOaHWH W  TIpUMepaMu
rapMOHMYECKUX  KOJNeOaHWH Uil  ONHCAHUS
MPOIIECCOB B (PU3HKE U APYTHX 00JIACTAX 3HAHHMS.

" O3HAaKOMHUTBCSA C MOHSITHEM pa3pbIBHON
nepuoanuecko  GyHkmuH,  (GopMyIHpoBaTh
CBOIICTBa TaHreHca U KOTAHI'CHCA, CTPOUTH HUX

rpaduKy.

. [Ipumensatp cBoiicTBa (QYHKIUH  Is
CpaBHEHHUsI  3HAYEHUH  TPUTOHOMETPUUECKUX
GyHKIUH, A8 peleHuss TPUTOHOMETPUUYECKUX

YPaBHEHHH.

Cmpoumpw epaguxu 0Opammbix
MPULOHOMEMPUYECKUX YHKYULL U Onpeoeisme
no epaghuxam ux ceolcmaea.

Brmonnsate  mpeoOpa3zoBaHue rpaduKoB.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITociienoBaTeabHOCTH

- O3HAaKOMHUTBECS C IIOHATHEM YHCJIOBOM
OCICa0BAaTCIBHOCTH, crmocobamMu  ee 3agaHusd,
BBIYHMCIICHUSMU €€ YJICHOB.

= Osnaxkomumsbcsi ¢ nOHAMuUEM npeoena

nocne008amelbHOCHIU.

®  (O3HAaKOMHUTHCS C BBIYUCICHUEM CYMMBI

OECKOHEYHOTO YHCIIOBOTO psifa Ha TpuUMepe

BBIYMCIICHHSI CYMMBI OECKOHEUHO YOBIBaIOIICH

T€OMETPHUYECKOM MTPOTPECCHH.

= Pemrate 3amaun Ha mpuMeHEHUE (POPMYIIBI
CYMMBI OeCKOHEYHO  yOBIBarOIICH
Te€OMETPUYECKOH MPOTPECCHH.
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IIpousBoaHas U ee IpUMEHEHUE

= O3HaKOMUTHCS c MMOHATHEM
MPOU3BOIHOM.

= N3yuutsb u dbopMynupoBaTh ee
MEXaHUYECKMM H  TEOMETPUYECKHM  CMBICI,
M3YYUTh AJITOPUTM BBIUMCIICHUS MPOU3BOJIHON HA
MpUMEPE BBIYUCICHUS MTHOBEHHOW CKOPOCTH M
yIJI0BOTO KOd(hpuItmeHTa kacareabHOM.

- CocraBiaTh ypaBHEHHUE KacaTelbHOW B

001I1EM BHJIE.

. Beryunth MpaBHIIa
muddepeHnrpoBanms, Ta0IUITy
MIPOU3BOTHBIX DJIEMEHTAPHBIX byHKIHH,

NPUMEHATh I auddepeHIupoBaHus
byHKUMHA, A8 COCTaBIEHHS  YpaBHEHUS

KacaTeJIbHOU.

. N3yunth TEOpeMBI O CBSI3M CBOWCTB
(YHKIMH B IPOU3BOIHOM, (OPMYITHUPOBATH HX.

. [IpoBoauTh € NOMOIUBIO INPOU3BOJHON
nccaenoBanue GyHKINUH, 3aIaHHON (HOPMYJIIOi.

. VYcTaHaBiIMBaTh CBSA3b CBOMCTB (PYHKIUH U

MIPOU3BOIHOM MO UX rpaduKam.

. [IpuMeHATh TPOU3BOAHYIO UISI PELICHUS

3a1a4 Ha HaXOX/JICHUE HanOOJIBIIIETO,
HaVMEHBIIETO 3HAYEHUS W HAa HAXO0XKJICHHE
JKCTpEMyMa.

IlepBooOpa3Hasi U MHTErpa

®  (O3HAaKOMHUTBHCS C TOHATHEM HHTErpaiga u

epBOOOPA3HOIA.

" U3yuuth npaBuiIa BBIYUCIICHHSI
nepBooOpasHoii u Teopemy HeroTona-Jleiionuma.

. Pemars 3a1a4u Ha CBSI3b
MepBOOOPA3HOH U €€ C MPON3BOAHOM, Ha
BBIUUCIICHUE [TEPBOOOPA3HOM ISl TAaHHOM
byHKIMH.

. Pemate 3a1aun Ha npUMEHEHUE

WHTEeTpaJia sl BRIYUCICHUS (PU3NIECKUX
BEJINYWH U IJIOMIAAEH.
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YPABHEHUSA U HEPABEHCTBA

YpaBHeHNsI M CHCTEMbI YPaBHEHUI
HepaBeHcTBa U cucTeMbl
HEPaBEeHCTB C ABYyMS
nepeMeHHbIMU

. O3HaKOMUTHCS c MPOCTEUILIUMU
CBEICHUAMU 0 KOpHSX  airedpamyecKux
YpaBHEHHMH, C  TOHATHSIMH  HCCJIEIOBAHUS

YPaBHEHUU U CUCTEM YPABHEHUM.

"  H3yuurs TEOPUIO PaBHOCUIILHOCTH
ypaBHEHUH U ee npuMeHeHue. [IoBTopuTs 3anuce
pElIeHNs CTaHJApPTHBIX YPAaBHEHHW, IIPUEMBI
npeoOpa3oBaHusl ypaBHEHWM [JIs CBEIEHUS K
CTaHJAPTHOMY YPaBHECHHUIO.

= Penrate palMoHaNbHEIE,
HppaIoHaIbHEIE, MoKa3aTeJIbHbIE 51
TPUTOHOMETPUYECKUE YPABHEHUSA U CUCTEMEL.

. Hcnonp3oBath cBoiicTBa U TpauKu
byHKuMi s pemieHus ypaBHeHuid. [loBroputh
OCHOBHBIE ITPUEMBI PELICHUS CUCTEM.

®"  Pemarb ypaBHEHHs, TIPUMEHSSI  BCe
npueMsbl (pas3siokeHUe Ha MHOXKUTENH, BBEJCHHE
HOBBIX HEHM3BECTHBIX, HOICTAaHOBKa,
rpaduuecKuii MeTon).

. Pemwats cucreMsl ypaBHEHUM, NPUMEHSA
pasnu4uHble crocoO0bl. O3HAKOMHUTBCS C OOIIMMHU
BOIIpOCaMH pelieHus HEPABEHCTB u
WCIIOIb30BaHUsI CBOMCTB, M TpaduKOB (DYHKIIHI
IIPU PELICHUN HEPABEHCTB.

Pemarp HepaBeHCTBA M CUCTEMBI HEPABEHCTB,

MPUMEHSS pa3IMYHbIE CTIOCOOBI.

. [IpuMeHsITh MaTeMaTUYECKUE METOIBI

JUIS PELLIEHUs COJlepKaTeIbHbIX 3a1a4 U3

pa3IUYHBIX 00JaCTeH HAYKU U MPAKTUKH.
WHuTepnperupoBath pe3yabTaThl,

YUUTBIBATH PCATBHBIC OTPAHUYCHUS.
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3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U
CTATUCTUKHU

OcHoOBHbBIE NOHATUSI KOMOUHATOPUKH

. W3yunte mpaBuia  KOMOMHATOPUKHA U

IPUMEHSATH NP PEIICHUH KOMOMHATOPHBIX 3a1a4.

= Pemate kKOMOHMHATOpHBIE 3a7ja4d METOIOM
nepebopa U 1Mo MPaBUILy YMHOKEHUSI.

. O3HakOMHUThCS c MOHATUAMHU
KOMOWHATOPHUKH: PAa3MELICHUSAMH, COUYETAHUSIMHU U
nepecTaHoBKaMu, M QopMmyramu  and  MX
BBIYHCIICHUS.

= OOBACHAT M TNPHUMEHATH (OPMYIBI IS

BBIYKCIICHHUS Pa3MELICHUH, IIEPECTAaHOBOK U
COYETAaHUM IIPU PEILICHUU 3a1ad.
. O3nakomutbcss ¢ OumHOMOM HploToHa U

TpeyrojibHUKOM [lackais.

. Pemiats MIpaKTUYECKUE 3aJa4n c
HUCIIOJIb30BAaHUEM MOHSTUMN u IIpaBuUJI
KOMOWHATOPUKH.
DJIEMEHTHI TEOPHH BEPOATHOCTEH . N3yunth KJIACCHYECKOE onpeaeacHue

BEPOSITHOCTH, CBOMICTBAa BEPOSITHOCTH, TEOPEMY O
CyMME€ BEPOSITHOCTEM.
" Paccmorpers HpUMEPEI BBIYMCIICHUS

BEpOATHOCTEH. Pemare 3amauu Ha BBIYUCIICHUE
BEPOSITHOCTEH COOBITHIA.

IIpeacraBiieHne JaHHBIX (Ta0JAMLBI,
AMarpamMmsbl, rpagukn)

* O3HaKOMUTbHCA C MPEICTABICHUEM YHCIOBBIX
JAHHBIX ¥ UX XapaKTepucTUKamu. * Pemarp
NpaKTUYECKHE 3a7]aui Ha 00pabOTKY YUCIOBBIX

JAaHHBIX, BBIYUCIICHUC UX XAPAKTCPUCTUK.
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I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
NPOCTPAHCTBE

= @opmyaupoBaTh u MIPUBOJIUTH
JI0Ka3aTenbCcTBa MIPU3HAKOB B3alMHOI0
pacmnosoKeHus IPSIMBIX u MJI0CKOCTEH.

Pacno3naBaTh Ha 4epTexax MU MOJENSAX Pa3IUYHbIC
Cllydyal B3aMMHOTO DACIOJIOKEHHS] TPAMBIX H
IUIOCKOCTEH, apryMEeHTHPOBATh CBOU CY>KICHHUSI.

®  @opmyaupoBaTh OMNpENETIeHUs, MPU3HAKU U
CBOMCTBAa TMapajUICNbHBIX M MEPHEHIUKYISPHBIX
IJIOCKOCTEH, IBYTPAHHBIX U JTUHEUHBIX YTJIOB.

"  BpIMOAHATE TOCTPOCHHUS  YIVIOB — MEXKIY
NpSIMBIMH,  TPSIMOM M TUIOCKOCTBIO,  MEXIY
MJIOCKOCTSIMU 110 ONKCAHMUIO U PACIO3HaBaTh MX Ha
MOJIEIISIX.

®  [IpumeHATH [IpU3HAKU u CBOMCTBA
pacloyOKEHUsI NpPAMBIX M IUIOCKOCTEM  IIpU
pemieHnn 3agad. M3o00paxare Ha pHUCYHKax H
KOHCTPYUPOBaTbh HAa MOJENAX INEPHEHAMKYIAPBI H
HAKJIOHHBIE K IJIOCKOCTH, INpSIMbIE, NapauleIbHbIE
IUIOCKOCTH, YTJIbl MEXIY NPSAMOM U IUIOCKOCTBIO U
000CHOBBIBaTh MOCTPOCHUE.

®  Pemath 3aJ1a49u Ha BBIYHCIICHHUE
reoOMeTpUUYECKUX BeTuYrH. ONUCHIBaTh PACCTOSTHUE
OT TOYKHU 10 IUIOCKOCTH, OT MPSIMOM 10 IJIOCKOCTH,
MEXKJy IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIMMU
OPSIMBIMH, MEXIy TPOU3BOJIILHBIMH (QHUTypaMu B
IIPOCTPAHCTBE.

"  @opMmynupoBaTb U JIOKa3blBaTh OCHOBHBIE
TEOPEMBI O PACCTOSTHUAX

(TeopeMbl CyLIECTBOBAHUS, CBOWCTBA).

"  Mzo0paxarh Ha dYepTekax H  MOJEISIX
paccTosiHus 1 000CHOBBIBaTh CBOU
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cyxaenus. OnpenensTh U BBIYUCIATh PACCTOSIHUS B
npoctpanctBe. [IpumenaTs Gopmyibl 1 TEOpeMbI
TUTAHUMETPUH JIJIS1 pEIICHHs 3a/1a4.

. O3HAaKOMHUTBECS C MOHSTHEM MapajlIEIbHOIO
IIPOEKTUPOBAHMUS 51 ero CBOMCTBAMH.
Dopmynuposamo meopemy 0 niowaou

opmoeonaﬂbnoﬁ npoeKkyuu MHO20y201bHUKA.

. [IpumensaTs Teopuio is  OOOCHOBaHUS
IMOCTPOEHUN U BBIYMCIICHUN.
ApryMEeHTHpPOBATH CBOU CYXJACHHUS O B3aUMHOM
PacCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD.

MHOrorpaHHUKH

= OnucelBaTh W XapakTepHU30BaTh pa3IUUHbIE
BUJIbl MHOTOTPaHHUKOB, MEPEUUCIISATh UX AJIEMEHTHI

U CBOWCTBA.

= N300paxaTb MHOTOTPaHHUKHU U BBIMOJIHSATH
MOCTPOCHUSI Ha M300paKEHUSAX U HA MOMAEIAX

MHOTI'OTPaHHUKOB.
. BbruMcasaTh NTMHEHHBIE JIEMEHTBI U YTIJBI B
IIPOCTPAHCTBEHHBIX KOH(UTyparmsix,

apryMEHTUPOBATh CBOU CYKJCHUS.

= XapakTepu3oBaTb U HM300pa)kaTh CEUYEHUS,
PAa3eepmKyu MHO202PAHHUKOS, BBIYMCIATDH IUIOIIAIU
ITIOBEPXHOCTEH.

. Ctpouths mpocredme ceueHuss Kyoa,
npU3MBbl, upaMusl. [lpumMeHsaTs GakThl U cBeACHUS
U3 IMIIaHUMCTPHUHU.

. O3HaKOMUTBCA C BHUAAMHM CHMMETPUH B
NPOCTpaHCTBE, (OPMYIHPOBATH OMNpEACTICHUS U
CBOMCTBA.  XapakTepu30BaTb CUMMETPUU Tl
BpallleHUsl U MHOTOTPAaHHUKOB.

. [IprMeHsATh  CBOWMCTBA CHUMMETPUHU  TpHU
pelIeHnn 3a1a4.

. Hcnonp3oBath npuoOpeTeHHbIe 3HAHUS IS
HUCCICOOBAaHUA u MOACIINPOBAHUA HECIIOKHBIX
3a/1a4.

. N3o0paxxaTh OCHOBHBIE MHOTOIpAaHHHMKH U
BBIIIOJIHATH PUCYHKH 10 YCJIIOBHSM 3a/1a4.
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Tesia 1 MOBEPXHOCTH BpaLleHUS

. O3HaKkoOMUTbCS C BUJAMU TeJ BpalleHUs,

(bopMyIIUpOBaTh UX OIpENIEICHHs U CBOMCTBA.

. @opMyIHpOBaTh TEOPEMBI O CEUEHHUH IIapa
TUTOCKOCTBIO M O TUTOCKOCTH, KacaTeIbHOH K cdepe.

= XapakTepu3oBaTb U HM300paxarb  Teja

BpalICHUs, UX PA3BEPTKU, CCUCHHUS.

u Pemarn 3a1a4u Ha
MIOCTPOEHUE CEYEHU, HA BBIYMCIICHUE [JIUH,
paccTosHuM, yrios, miomanei. IIpoBoauts
JI0OKA3aTeIbHBIE PACCYKIACHUS NIPU PEILICHUU 3a1a4.
. [IpuMeHAT  CBOMCTBA CHUMMETPHUHM  IIPH
pEIIeHNH 3a/1a4 Ha Tella BpaIleHHsI, HA KOMOWHAITUIO
Te.

= N300paxaTh OCHOBHBIE Kpyrjble Tela U
BBITIOJIHATH PUCYHOK I10 YCJIOBHUIO 3a/1a4H.

HN3mepenus B reomeTpun

. O3HAaKOMHUTBECSI C IOHATUAMH IUIOIIAAU U

00bEMA, AKCMOMAaMHU U CBOMCTBAMH.

= Penrate 3amauy Ha BBIYHCIIEHME IUIOMIANIEH
IJIOCKUX  (QUTYp, TPUMEHSSI COOTBETCTBYIOIIHE
(bopmybl ¥ (PaKThI U3 ITAHUMETPUH.

= N3yuuth TeopeMbl O BBIYMCIECHUU OOBHEMOB
MPOCTPAHCTBEHHBIX TN, pelaTh 3aJaud  Ha

npuMeHeHne (GOopMyJT BEIYUCICHUS 00bEMOB.

" W3yunte  ¢Gopmyasl AN BBIYMCICHHSA
IJION[aZe MOBEPXHOCTEM MHOTOIPAaHHUKOB W Tel
BpaH.IeHI/IH. O3HaKOMI/ITBC}I C METOOAOM BBIUYUCIICHUS

TUIOMIAIA TTIOBEPXHOCTHU CEPHI.

= Pentate 3amauy Ha BBEIYHCIIEHME IUIOMIANIEH
MTOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII.

Koopannatsl 1 BeKTOPbI

. O3HaKOMHTHCS C IIOHATHEM BCKTOpa.
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N3yunTs 1ekapToBy CUCTEMY KOOPAUHAT B
IIPOCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOPAUHATAM
TOYKHU U IJIOCKOCTH, HAXOAUTh KOOPAUHATHI TOYEK.

®"  HaxoauTbh ypaBHEHHUS OKpPYKHOCTH, CQepbl,
IJIOCKOCTH.  BBIUMCHATH  pacCTOSIHUSL — MEXIY

TOYKaMH.

. N3yunts cBOWMCTBA BEKTOPHBIX BEIUYUH,
MpaBujia Pa3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, IMpaBUJia HAXOXKICHUS KOOPJIHUHAT
BEKTOpa B IMPOCTPAHCTBE, MpaBuja ACHCTBUH C
BEKTOpAaMH,  3aJaHHbBIMH  KOOpAMHATaMH. .
[IpuMeHATH TEOpPUIO MpU pEIICHHH 3adad Ha
JNEUCTBUSA € BeKkTopaMu. M3yuuTh CKalspHOE
IIPOU3BEACHNE BEKTOPOB, BEKTOPHOE YpaBHEHUE
NpAMOM M TIOCKOCTH. [IpuMeHsSTh Teoputo mnpu
peuieHuy 3aJad Ha JEWCTBHS C BEKTOpPAMH, Ha
KOOPJAMHATHBIA METOJ, Ha MPUMEHEHHE BEKTOPOB

AJI BBIYUCJIICHU S BEJIMYHUH YTJIOB U paCCTOHHI/II\/'I.

®  O3HaKOMHUTBCS C JOKa3aTebCTBaMU TEOPEM
CTEpPEOMETPUU O B3aUMHOM PACIOJIOKEHUN IPSIMBIX
U TUIOCKOCTEH € UCII0JIb30BAaHUEM BEKTOPOB.

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

IIporpammHuoe

o0ecreyeHue, HMCHOJAb3yeMOe TMPH  OCYILIECTBJIECHUH
00pa3oBaTeIbHOIO MpoIecca 1Mo JUCIUIINHE

Microsoft Windows 10, Microsoft Office 2019, (Word, Excel, PowerPoint, Outlook,

Publisher), Microsoft Access, UaTepuet-Opaysep SAnnekc.opaysep,

AntuBupyc Windows Defender (Bxonut B coctaB onepanioHHON cucteMbl Microsoft

Windows)

IIporpaMmmHoe obecnieyeHne 0TeYeCTBEHHOT0 MPOM3BOICTBA

Sunexc.bpaysep

CB000IHO pacnpocTpaHsieMoe MPOrpaMMHOe odecredyeHue

Adobe Reader mia Windows
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Apxusarop HaoZip

3.2. MarepunanbHo-TexHH4eckasi 0a3a, HeoOXoaumass sl OCYLIECTBJICHHS
o0pa3oBaTeIbHOIO MpoLecca 1o JUCHUIINHE

Jns npoBeaeHuss Y4eOHBIX 3aHSATHH HUCHONB3YIOTCS ydeOHble ayautopuu, Kabuner
MateMaTHk, KaOuHeT Oyxraiarepckoro ydyera, OCHaIIeHHbIe 000pyIOBaHUEM M TEXHUYECKHUMHU
CpelICcTBaMU OOYYEHHS: CIIEUHUAIU3UPOBAHHON MeOesblo, OTBEUarolleil BCEM YCTaHOBJIEHHBIM
HopMaM u TpeOoBanusaM; I[IK, mepeHocHOi ayauo u BHIEoanmapaTypoi, TEJIEBU30POM,
MYJbTUMEAUNHBIM KOMILJIEKCOM, (TIEPCOHATIBHBIA KOMIBIOTEP HJIM HOYTOYK C HEOOXOAMMBIM
OpOrpaMMHBIM ~ oOecreueHHeM Ui  TEeMaTHMYeCKMX  WUTIOCTpAalMii M JE€MOHCTpAIHi,
COOTBETCTBYIOIIUX MMPOrpaMMe JUCLUIIIIUHBI).

Jlist caMOCTOATENBbHOM paboThl 00YYaIOIIMXCS UCTIONB3YIOTCS TOMELICHHUS, OCHAIIICHHBIE
KOMIBIOTEPHON TEXHUKOM: MEPCOHAIBHBIE KOMIIBIOTEPHI C JOCTYNOM K cetu MuTepuer u D11OC
KOJIJIeJKa, MPHUHTEPHI; CIEHUAIN3UPOBAHHONW MeOEeblo, OTBEYAIOLIEH BCEM YCTaHOBJIEHHBIM
HOpPMaM M TpeOOBaHUSIM.

Jnst oOydeHUs WHBAJIWAOB U JIUI[ C OrPAaHUYECHHBIMH BO3MOXHOCTSIMHU 3I0POBBS
KOJUIEZP)KEM MOTYT OBbITh MPECTABIICHBI CIIEIUATU3UPOBAHHbIE CPEACTBA O0YUEHUS, B TOM YHUCIIE
TEXHUUYECKUE CPEJICTBA KOJJIEKTUBHOTO U MHAUBUAYaJIbHOTO MTOJIb30BAHMUS.

3.3.YYEBHASA JIUTEPATYPA

OcHoBHas1 JiuTEepaTypa
Boromornog, H. B. Anre6pa u Hauana ananmza : yueOHOE MOCcoOHe ISl CPETHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : M3garensctBo FOpaiir,
2022. — 240 c. — (Ilpoeccuonansuoe oobpazosanue). — ISBN 978-5-534-09525-8. — Texkcr :
aneKkTpoHHbIH // O6pa3oBaTenbHast miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489977

Boromornog, H. B. T'eomeTpus : yuebHOE mocobue 1j1si cpeHero mpohecCuoHaaIbHOTO
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. Maremaruka. Yriy0Onennsiii ypoBenb. 10—11 kmaccsl : yueOHUK Ui CPEIHETO
obmero oopazosanus / H. B. boromornog, I1. M. Camoitnenko. — 5-e u3n., nepepad. u 1om. —
Mockasa : M3natensctBo FOpaiit, 2022. — 399 c. — (Hapoanoe npocsemienue). — ISBN 978-5-
534-15610-2. — Tekcr : anexktpoHHbIH // ObpazoBarenbHas miatdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/509196

JlonoHUTeIbLHASA JUTepaTypa

Boromonos, H. B. Maremaruka. 3amgauu ¢ pemenusmu B 2 4. Yacts 1 : yaeOHOE mocobue ass
cpennero npodeccuonanbHoro odpazosanus / H. B. boromonos. — 2-e u3z., ucnp. u A0m. —
Mockga : M3garensctBo FOpaiit, 2022. — 439 c. — (IlpodeccuonansHoe o6pazoBaHue). —
ISBN 978-5-534-09108-3. — Texkcr : anekTponHbIl // ObpazoBarenbHas matgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490794

Boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacts 2 : yaueOHOE mocobue ais
cpennero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 2-e u3z., ucnp. u Aom. —
Mockga : M3garensctBo FOpaiit, 2022. — 320 c. — (IlpodeccuonansHoe o6pazoBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : anekTponHbli // ObpazoBarenbHast miatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490795
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MaremaTrka: anreOpa v Hayaja MaTeMaTHYeCKOTO aHajIn3a, reoMeTpus. Anredpa u Havana
MaTemaruueckoro aHanusa. 10-11 kimaccer: 6a30BbIi U yriryOneHHBINA ypoBHU: yueOHuk / 111. A.
Agnumos, FO. M. Konrun, M. B. TkaueBa [u ap.]. — 10-e uza., crep. — Mocksa: [IpocBenienue,
2022. — 463 c.: 1. — ISBN 978-5-09-087759-6

[Toropenos, A. B. Maremaruka: anredpa v Hadajga MaTEMaTHYECKOTO aHan3a, TeOMETPHSI.
I'eomerpust. 10-11 kmacesr: 6a30BbIi U yriayOsieHHbIH ypoBHU: yueOHHK / A. B. [loropemnos. — 18-
e u31., crep. — Mocksa: [Ipocsemenue, 2022. — 174 ¢.: un. — ISBN 978-5-09-089606-1

3.4. Meroguyeckue peKOMEHIAUMH K BbINOJHECHHI0O BHEAYJANTOPHOH CaMOCTOSITeIbHOM
padoThbI

CaMmocrosiTenpbHasi paboTa - 3TO MIaHUpyemas paboTa CTYIEHTOB, BBIIOJHSEMAs TIO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

CamocrosiTennbHass paboTa BBITIOJNHICT pPsaA  (QYHKIHMH, Cpead KOTOPBIX OCOOEHHO
BBIJICTISTIOTCS:

- pasBuBatomiasi (MOBBIILIEHUE KYyJIbTYpbl YMCTBEHHOTO TpyJAa, NPHOOIIEHHE K
TBOPYECKUM BUJAM JIEATEIHHOCTH, 00OTAIIEHHE HHTEIICKTYyallbHBIX CTIOCOOHOCTEH CTYIEHTOB);
- OpHEHTHpYIOUIas U CTUMYyJUpYyIomas (mpoueccy oOydeHHs] MPHUIAeTCsl YCKOpEeHue u
MOTHUBAIS);

- BocnuTarenbHas ((HOpMUPYIOTCS W Ppa3BUBAIOTCSA MPOQecCHOHANIbHbIE KauyecTBa
CIICIIHAIINCTA);

- HCCIIeIOBATENhCKast (HOBBIN YPOBEHDb NMPOGECCHOHATHHO-TBOPYECKOTO MBIIIJICHHUS);

- uHpOpPMAIMOHHO-00y4arommast (y4eOHasi IesATENbHOCTh CTYJEHTOB Ha ayJAUTOPHBIX
3aHATHAX).

OpHMM W3 OCHOBHBIX BHUJIOB JICATEIHLHOCTH CTYICHTA SIBISETCS CAMOCTOSITeNIbHAs paboTa,
KOTOpasi BKJIFOYAET B ce€0s1 M3yYCHHE JICKITMOHHOTO MaTepHraia, YYeOHMKOB U YUYeOHBIX IMOCOOHIA,
MEPBOMCTOYHUKOB, TIOJTOTOBKY COOOIICHMIA, BBICTYIUICHHS HA TPYIIOBBIX 3aHATHUSX,
BBITNIOJTHEHHE 3a/1aHUi Tperno1aBaTesl.

[lenpto CaMOCTOSITENBHBIX 3aHATUN SIBIISETCS CAMOCTOSTENhbHOE Ooliee TIyOoKOoe
U3Y4YEHHE CTYICHTaMU OTIENIbHBIX BOIPOCOB Kypca C HCIOJIb30BAaHUEM PEKOMEHTyeMOM
JOTIOTHUTEIIFHOU JTUTEPATYPhl U APYTUX UH(DOPMAIIMOHHBIX HCTOYHUKOB.

3aagyamMy cCaMOCTOATENbHON PabOThl CTYICHTOB SBIISIOTCS:

- CUCTEMAaTH3alHsl U 3aKPEIJICHUE MOyYeHHBIX TEOPETUICCKIX 3HAHUHN U MPAKTUIECKUX
YMEHHUH CTYJEHTOB;

- yriyOJneHre U paciiipeHne TEOPETUICCKIX 3HAHUT;

- (hopmupoBaHUE YMEHUS UCIIOIB30BaTh CIPABOYHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATENBHBIX CIOCOOHOCTEH W AKTUBHOCTH CTYJEHTOB: TBOPYECKOU
WHUIIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHHU30BaHHOCTH;

BreayauropHasi camocTosiTe/IbHAasi padoTa BKIIOYaeT Takue (OpMbI padOThI, KaK:

1. UnauBuayalibHbIC 3aHATHUS (HOMAITHUE 3aHATHS):

- W3yYeHHWE TPOrPaMMHOT0 MaTepuaia TUCHUIUIMHBI (paboTa C Y4eOHMKOM H
KOHCIIEKTOM JICKIIVHN );

- U3yUYEHHUE PEKOMEHIYEMBIX JINTEPATYPHBIX HCTOUHUKOB;

- KOHCIIEKTUPOBAHHUE UCTOYHUKOB;

- BBITIOJIHEHUE KOHTPOJILHBIX PadoT;

- paboTa co clioBapsIMH U CIIPaBOYHUKAMU;

- paboTa ¢ IeKTpOHHBIMU WH(OPMALIMOHHBIMU pecypcaMu U pecypcamu Internet;

- COCTaBJIEHHUE TUIaHA U TE3UCOB OTBETA HA JIEKIUU;

- BBITIOJIHEHUE TECTOBBIX 3aaHHIA;

- pelleHue 3aay;

- HOATrOTOBKA MIPE3EHTALIN;
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- OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI;

- aHHOTHpOBaHUE, pedepupoBaHIe, PEIICH3UPOBAHUE TEKCTA;

- HallMcaHue 3cce, TE3UCOB, JOKIAI0B, pedepaTos;

- paboTa ¢ KOMITBIOTEPHBIMU MTPOTPAMMAMHU;

- TIOATOTOBKA K 3a4eTy (nuddepeHIMpoBaHHOMY 3a4eTy), 3K3aMeHY W JApyTruM dhopmam
KOHTPOJIA.

2. I'pynmnoBasi camocTosiTeIbHAsA padoTa CTyJCHTOB:

- MOATOTOBKA K 3aHATHUSM, MPOBOJUMBIM C UCTIOJIB30BaHUEM aKTUBHBIX ()OpM OO0ydeHUs
(KpyTJIbIE CTOJIBI, IEJTOBBIE UTPHI);

- aHaJIU3 AEJOBBIX CUTyaluil (MUHU-KENCOB) U IP;

- yuactue B IHTepHeT - KoH(pepeHIHSIX.

3. IlomydeHune KOHCYIbTAlMM JUIsl pa3bsCHEHUH 110 BOIPOCAM U3y4aeMOM AMCLMITINHBIL.

HaubGonee uacTto mnpu uU3y4eHMH JIUCHUIUIMHBI HCIOJB3YIOTCS CIEAYIOIINE BH/IBI
CaMOCTOSITENIbHOU PabOTHI CTYCHTOB:

- mouck (rmoadop) nurepaTyphl (B TOM YHCIIE JIEKTPOHHBIX UCTOYHUKOB MH(POPMAIIHH )
10 3aJaHHOU TEME;

- MOJTOTOBKA pedeparos;

- IOJITOTOBKA JIOKJIAIOB.

Pedpepar - d¢opma mnucemenHnoit pabotel. Kak mpaBuio, pedepar sBiseTcs
CaMOCTOSITENIbHBIM OHOIMOrpaQuueckuM HCCIeAOBAaHUEM CTYICHTA, HOCSIIAM OMUCATEIhHO-
aHaTUTHYeCKUN xapaktep. O0wveM pedepara MoxeT mocturaTh 10-15 crtpanwmi. [Toaroroska
pedepara moapa3yMeBaeT CaMOCTOSTENILHOE M3YUYEHHE CTYJIEHTOM HECKOJBKUX JHTEPATyPHBIX
HMCTOYHHUKOB (MOHOTpaduii, HAyYHBIX CTaTeH U T.J.) IO TEME, HE pacCMaTPHUBAEMOU MOAPOOHO HA
JIEKIIMU, CHCTEMAaTU3allUI0 MaTepralia U KpaTkoe ero muiioxkenue. Llenp Hanucanus pedepara -
MPUBUTHE HaBBIKOB KPATKOTO U JIJAKOHUYHOTO IIPEJICTABICHUSI COOpAaHHBIX MaTepuaoB U (HaKToB
B COOTBETCTBUU C TPEOOBAHUSIMU, IPEIBIBISIEMBIMU K HAYUYHBIM OTYETaM, 0030paM U CTAThSIM.

Pabota ctynenTta Hag pedeparoM BKIIFOYACT CISAYIOITUE OTEPAIIUHN:

- pacCMOTpEHHE TEMBI (110 €€ Ha3BaHUIO);

- BBISIBJICHHE JIUTEPATYPHBIX UCTOYHUKOB IO JAHHOU TEME;

- O3HAKOMJICHHE C COJEpKaHHEM HCTOYHHKOB, HANPABICHHBIM HA OCMBICICHHE €ro
BHEIIHEH U BHYTPEHHEN CTPYKTYPHI;

- paboTa HaJ BBIJCIICHUEM TJIABHBIX CMBICTIOBBIX KOMIIOHEHTOB TEKCTa (KIFOUEBBIX CIIOB
Y NIPEIJIOKEHUM );

- 0TOOp HanboJee BaXKHBIX CBEICHHUH 13 BbIICICHHBIX ()parMEeHTOB;

- COCTaBJIEHHE «CBSI30K» M3 OTOOPAHHOIO MarepHuajia B COOTBETCTBUU C JIOTMKOM
U3JI0KeHUs (PaKTOB;

- HamMcaHue pedepara.

Pedepar B cTpyKTYypHOM OTHOIICHHH JJOJKEH BKITIOYATH:

- Co/IepKaHMUE;

- BBEJICHUE;

- coOcTBEHHO pedepaTUBHYIO YacThb (M3J0KEHHE OCHOBHBIX MOJIOKEHHUH MO IUIaHy C
COOTBETCTBYIOIIMMH HA3BAHHUSIMHU U HyMepaIuei);

- 3aKJII0YCHHUE;

- CIIUCOK UCTIOJB30BAHHOU JTUTEPATYPHI.

Tekcr pedepara OOMKEH HMETh CBSI3aHHOE, IlelibHOe TmocTpoeHue. CopepxaHue
pedepara IoDKHA MPOHHU3BIBATH TIABHAS WIS, KOTOpas OOBEIUHSET Bce MHPOPMAIMOHHBIE
3JIEMEHThl HCTOYHHKOB, a Takke mpuBoguMble (akTbl. [Ipum 3TOM nomyckaercs coxXxpaHeHHE
OTAENBHBIX CTPYKTYPHBIX 3JIEMEHTOB opuruHaiga. OJHAaKO He JOMYyCTUMO MPOCTOE
NepenychbiBaHNE TOJI0KEHUE JTUTEPATYPHBIX HCTOYHUKOB. SI3BIK JOJDKEH ObITh KPaTKUM, SICHBIM,
JOCTYITHBIM.

Pedepart onenuBaeTcs ucxons U3 CIeAyOUUX KPUTEPUEB:

- IOCTABJICHA JIX 1IeJTh B paboTe;
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- CyMeJl JIu CTYJE€HT CaMOCTOSITEIbHO COCTaBUTh JIOTUYECKUH TJIaH K TEME U Pealu30BaTh
ero;

- KaKOB Hay4YHBIH YpOBeHb pedepara;

- coOpaH JI1 AOCTaTOYHBIN (PaKTUUECKUN MaTepua;

- YAAJOCh JIU PACKPBITh TEMY;

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

- KakoB aBTOPCKUH BKJIAJ B CHCTEMAaTH3allMI0, CTPYKTYpUPOBaHWE MaTepuana, B
COCTaBJICHUH 3aKJIOYEHHUS; - JOCTUTHYTA JIU LEeJb PaOOTHI.

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

Jloknazn — 3To caMocTosITelbHas padoTa, aHanu3upyromas u odolmaronas myOoIuKanuu
Mo 3aJaHHOW TEeMAaTHKe, MPEeIoJiararmas BeIpaboTKy U 000CHOBAaHWE COOCTBEHHOW MO3UIIUU
aBTOpa B OTHOIICHWM pPACCMAaTPUBAEMBIX BOMPOCOB. Hammcanwio MOKIaaa MpeaniecTByeT
M3y4eHHEe IMUPOKOTO Kpyra IEePBOMCTOYHUKOB, MOHOTpadwuii, crareil, 0000IIeHHe JIMYHBIX
HaOmoeHuii. Pabota Ha MOKIaI0M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIHHOTO, TBOPUYECKOTO
MBILUICHUSI, YYUT TNPUMEHSATH IONTY4YCHHbIE 3HAHMSI Ha TMPAKTUKE MPHU aHAIMW3€ Pa3IMYHbIX
aKTyaJbHBIX TpobieM. Pekomenayemoe BpeMs goknanaa - 10-12 MunyT.

HenpeMeHHBIM yCIOBHEM 3aKpelyieHUsI TEOPETHUECKUX U TMPAKTHUYECKUX 3HAHUI
CTYJICHTOB SIBIIICTCS BHIMIOJTHCHHE UMH JIOMAITHUX 3aaHHH.

Komnemxk obecrieunBaeT yueOHO-METOIUYECKYIO M MaTepUATbHO-TEXHUUECKYIO 0a3y I
OpTaHU3aIH CAMOCTOSATEIHHOU PabOTHI CTYJCHTOB.

bubanoreka xouiemka 00eCIeunBaeT:

- yueOHBIi Tporecc HEOOXOAMMOHN mHTeparypoil M uHpopManuel (KOMIUIEKTYeT
OouOmoTeyHslid GoHA ydeOHOH, METOAMYECKOW, HAydHOW, MEPpUOAMYECKOM, CIPABOYHON H
XYJI0’KECTBEHHOU JTUTEPATypOl B COOTBETCTBHH C yUY€OHBIMU IUIAHAMH U MPOTPaMMaMH, B TOM
YHClie Ha 3JIEKTPOHHBIX HOCUTESX);

- JIOCTYIl K OCHOBHBIM HH(OpPMAIIMOHHBIM  OOpa30BaTENbHBIM  pecypcam,

nH(popManmoHHOW 0a3e MaHHBIX, B TOM uucie Oubmuorpadudeckoil, BOSMOKHOCTh BBIXOJIa B
Hurepner.
[IpenMeTHO-IIMKIIOBBIE ~KOMHCCHM  pa3padaThiBalOT: y4yeOHO-METOJUYECKHEe MaTepualbl,
IporpaMMbl, TOCOOWS, MaTepuaabl MO YYEOHBIM JUCIUIUIMHAM B COOTBETCTBHH C
denepanbHBIMU TOCYAAPCTBEHHBIMU OOPa30BAaTENbHBIMU CTaHIAPTAMU. YUYEOHbIE MPOTrPAMMBI
PacKpBIBAIOT PEKOMEHIYEMBIN PEKUM M XapaKTep Pa3IMYHBIX BHIOB y4eOHOU paboThl (B TOM
YHUCJIE CaMOCTOATEIBLHON PabOThl HaJ PEKOMEHJIOBAHHOW JUTEparypoi). [[ns moaroToBku k
3aHATHSIM, TEKyIIeMy KOHTPOJIIO © MPOMEXKYTOUYHOH aTTECTallMd  CTYIEHTBI MOTYT
BOCITOJIB30BaThCS DJICKTPOHHOW Oubnmotexoit Komnemka, Tie OHM HMEIOT BO3MOXKHOCTH
MOJyYUTh JOCTYN K y4eOHO-METOIWYECKMM MaTrepuaiaM kKak OmOnuoteku Kostemka, Tak u
UHBIX AJIEKTPOHHBIX OMOIMOTEYHBIX cucTeM. B cBOI ouepesnp, CTYJEHTHl MOTYT B3SITh Ha JOM
HEOOXOUMYIO JINTEepaTypy Ha aboHeMeHTe B Oubnanoreku Komnemka, a Takske BOCIIOIB30BaTHCS
YUTAJIBHBIM 32JI0M.

4. KOHTPOJIb W OIEHKA PE3VJBLTATOB OCBOEHHSA VYEBHOM
T CHATIIAHBI

KoHTposib M olleHKa pe3yJbTaTOB OCBOCHMS YUE€OHOW AMCIMIUIMHBI «MaTtemaTuka»
(Brirovast anreOpy W Hayalla MaTeMaTHYeCKOro aHalli3a, TEeOMETPHUIO)» OCYIIECTBISETCS
MpernoiaBaTesieM B TIPOIECCE TPOBEPKH BBIMOJHEHHS OOYYArONIMMHUCS WHIWBHIYaTbHBIX
3aJJaHUM, IPOEKTOB, UCCIEAOBAHUI.

@opMBbI H METO/IbI KOHTPOJISA M OLICHKH Pe3yJ1bTATOB 00y4eHus! |
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Y CTHBIN OTBET Yy JOCKH,
[IpoBepka noMaliHuX 3a1aHuH,
TectupoBanue,

Kontp.pabora,

OKk3aMeH

31



