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1. MACIIOPT PO PAMMbBI YYEBHOM JIJUCHUILIAHBI
«MATEMATHKA»

1.1. O6aacTh NPpUMEPHOI MPOrpaMMbIl
Pabouas nporpamma yueOHoM nucuuiuinasbl sBisercs yactbio [ITICC3 B coorBercTBrM ¢ PI'OC
no crneranbHocTH 09.02.07 «MHbOpMaImoHHbIe CUCTEMBI M IPOTPAMMHUPOBAHUE.

1.2. MecTo y4eOHOIi TUCHHUIJIMHBI B CTPYKType NMPOrpaMMbl NMOATOTOBKHU CHENUATHUCTOB
Cpe/iHero 3BeHa:

JucnunimuHa BXOAUT B 00IIE00pa3oBaTEIbHYI TOJATOTOBKY M OTHOCUTCS K 0a30BBIM
JUCIHIUIIJIIMHAM.

1.3. e u 3aga4n y4eOHOM TUCHHUILUINHBI — TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHSA
Y4eOHOH TMCHUIIMHBI:

Copepxanue mnporpamMmMmbl «MaTemaTtuka» (BKJIouas anreOpy M Hadajga MaTeMaTHYeCKOIro
aHaJIM3a, TEOMETPHIO )» HAMPABIECHO Ha JOCTH)KCHHE CIICIYIOIINX HeJIei:

obOecrieueHre Cc(OPMHUPOBAHHOCTU TMPEACTABICHUH O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJIICHHS MAaTEMAaTUKH;

obOecnieueHre CGHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOIO U MaTeMaTHYeCKOTro
MBIIUICHHUS,

oOecnieueHre cHOPMHPOBAHHOCTH YMEHHI NPUMEHATH IOJTYYEHHBIE 3HAHUSA TMPU PELICHUHN
pa3IUYHBIX 33/1a4;

obOecrieueHre  CPOPMUPOBAHHOCTH  TPEICTABICHHA O  MaTeMaTHMKE  KaKk  4YacTH
00I1eYeI0BeUeCKOi KyIbTyphl, YHUBEPCAILHOM SI3bIKE HAYKH, MO3BOJISIONIEM OIKCHIBATh U
U3y4aTh peasibHbIe MMPOLIECCHI U SBICHUS.

OcBoeHue cojepkaHus y4eOHOW TUCHUIIIMHBI «MaTtemaTuka» (BKJIIOYas aireOpy ¥ Hadvaia
MaTEeMAaTHYECKOTO aHalIu3a, TEOMETPHUI0)» 00ECIIEUNBACT TOCTIKEHUE CTYJCHTAMH CIIEIYIOIINX
pe3ynomamos:
JUYHOCHHBIX:

i JL.P.1 chopMupoBaHHOCTH TIPEACTABICHUN O MAaTeMaTHKE KaK YHUBEPCAJIbLHOM S3BIKE
HAyKH, CPEICTBE MOJIETUPOBAHUS SIBJICHUI U MPOIIECCOB, 00 UAESIX U METOJaX MaTeMaTHKU;

i JI.LP.2 moHuMaHue 3HAYMMOCTH MAaTEMAaTUKU I HAyYHO-TEXHUYECKOro Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEUYECKON KYIbTYpPHI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHUKH, SBOTIOIIMEN MaTEMaTUYECKUX UCH;

i JILP.3 pa3BuTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS,
QITOPUTMUYECKON KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JUIS
Oynymedi mpodecCHOHANBbHOW  AEATeNBbHOCTH, IS TMPOJOJDKEHUs  oOpa3oBaHUs U
camMo00pa3zoBaHus;

. JI.LP.4 oBnajeHWe MaTeMaTHYCCKUMHU 3HAHUSIMH M YMCHUSIMH, HEOOXOJMMBIMH B
MOBCEIHCBHON JKHM3HH, JUII OCBOCHHUS CMEXKHBIX €CTECTBCHHOHAYYHBIX JUCIUIUIMH U
TUCITUIUIMH TIPO(eCcCHOHATLHOTO IUKJA, NI TOJNydeHus oOpa3oBaHUsT B O00JIACTAX, HE
TpeOYIOMHMX yrTyOJIEHHOW MaTeMaTH4eCKON MOITOTOBKH;

d JI.LP.5 roTOBHOCTh B CLIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHKEHUU BCEU KU3HU; CO3HATEIIbHOE OTHOIICHHWE K HENMPEPBIBHOMY OOpPa30BaHUIO



KaK yCJIOBUIO YCIIENTHONW MPOhEeCCHOHATBLHOW U OOIIECTBEHHOH JIeSITeIbHOCTH;

i JI.P.6 TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUECKOM M OTBETCTBEHHOU
JESATEIbHOCTH;
. JI.LP.7 TOTOBHOCTh K KOJIJIEKTMBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B

00pa3oBaTebHOM, OOIIECTBEHHO TMOJIC3HON, Y4eOHO-HUCCIEI0BATEIbCKON, MPOSKTHOW |
IPYTUX BUJAX JAEATEIbHOCTH;

i JI.P.8 oTHOMIEHNE K MPOeCCHOHATBHON JACATEILHOCTH KaK BO3MOKHOCTH YYaCTHS B
pEeLIEHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TPOOIIEM;

MemanpeoMemHbix:

M.P.1 ymeHHE CaMOCTOSITEIbHO ONPEAECNITh LEIU JEATEIbHOCTH W COCTAaBJIATh
IJIaHbl JEATEIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIATh, KOHTPOJMPOBATH M KOPPEKTHU-
poBaTh JEATEIbHOCTh; MCIIOJIb30BaTh BCE BO3MOXHBIE pPECYpChbl ISl JOCTHUIKEHUSA
MOCTABJIICHHBIX [eNie W pealu3alu IJIAHOB JEATEIbHOCTH; BBIOMpATh YyCHENIHBIE
CTpaTeruu B Pa3IUYHBIX CUTyallUsX;

M.P.2 yMmeHHe NpPOIYKTHBHO O0OINAThCS M B3aUMOJCICTBOBATH B IpoIlecce
COBMECTHOM JI€SITENbHOCTH, YUYMTBHIBATH TMO3UIMU JAPYTUX YYACTHUKOB JAEATEIBHOCTH,
a3 dhexTuBHO paszpemniaTh KOHPIUKTHI;

M.P.3 BrageHue HaBbIKAMU TI03HABATEJIBHOW, YYEOHO-HCCIEIOBATEIBCKON |
MPOEKTHOM JesATETbHOCTH, HAaBbIKAaMU pa3pelieHus npodsiaeM; cmocoOHOCTh U TOTOBHOCTh K
CaMOCTOSITEILHOMY TOMCKY METOJOB pEIICHUS NPAaKTUYECKUX 3aJad, IPUMEHEHUIO
pa3IUYHBIX METOJ0B MTO3HAHMUS;

M.P.4 TOTOBHOCTH M CIOCOOHOCTH K CaMOCTOATENbHOW HH(POPMAIIMOHHO-
MO3HABATEJIILHOW JIESATEIBHOCTH, BKJIOYas YMEHHE OPUEHTUPOBATHCA B Pa3JIUUYHBIX
UCTOYHUKAX UHPOPMAIIUH, KPUTUYECKH OIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO, T10-
Jy4aeMyl0 U3 pa3JIMYHBIX UCTOYHUKOB;

M.P.5 BrnameHue S3bIKOBBIMHU CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO
M3JaraTh CBOK TOUYKY 3PEHHUS, HCIIOJIb30BATh A/ICKBATHBIE S3bIKOBBIE CPEACTBA;

M.P.6 BnageHue HaBbIKAMU II03HABATEJIbHOW pedekcCun KakK OCO3HAHUSA
COBEpPIIAEMbIX JIEMCTBUU M MBICIUTENBHBIX MPOLECCOB, MX PE3YyJbTAaTOB U OCHOBAHHH,
TpaHMI] CBOErO 3HAHUS W HE3HAHUs, HOBBIX IO3HABATEJbHBIX 3aJady M CPEICTB IS UX
JOCTHKEHUS;

M.P.7 LEJICYCTPEMIICHHOCTD B MIOKUCKax u IpUHATUM  PELICHUH,
COO0pa3uUTENbHOCTh M MHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUI;
CIIOCOOHOCTH BOCIIPUHUMATH KPacoTy U TApPMOHUIO MUPA;
npeomMemHmuix:

- c(OpMHUPOBAHHOCTDH MPEACTABICHUI O MaTeMaTHKe KaK YacTH MHPOBOM KYJIbTYpPhl U O MECTe
MaTEeMAaTHKU B COBPEMEHHOMN IUBUIIM3AIUHU, O CIIOCO0AX OMUCAHUS HA MAaTEMAaTHYECKOM SI3BIKE
SIBJICHUH PEAIbHOIO MUPA;

- c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O MAaTEeMATUYECKUX TMOHITHSIX KaK O BaKHEHIINX
MaTEeMaTUYECKUX MOJEIISX, MO3BOJIAIONINX ONMKUCHIBATh U U3y4aTh Pa3HbIC MPOLECCHI U SIBJICHUS;
MTOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMAaTUYECKUX TEOPUIL;

- BJIAJECHHE METOJaMH JI0Ka3aTEeJbCTB W QITOPUTMOB pEIIEHUSA; YMEHHE WX IPUMEHATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

- BIJIAJICHWE CTaHAApPTHBIMH IIPUEMAMHU PELICHHS pPalUOHAIBHBIX M HPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPAaBHEHUNW U HEPABEHCTB, UX CHUCTEM;



HCIIOJIb30BaHNE FOTOBBIX KOMITBIOTEPHBIX MIPOTPAMM, B TOM UHUCIIE AJISl TIOMCKA ITyTH PELIeHUs U
WITIOCTPAIMK PELICHNUs ypaBHEHUI U HEPABEHCTB;

- copMHUPOBAaHHOCTh TPEACTABICHUH 00 OCHOBHBIX TOHATHAX, HAEIX M METoJax
MaTeMaTHYECKOT0 aHAIIN3a;

- BJIaJICHWE OCHOBHBIMU IMOHATHUSMH O TIUIOCKMX W IPOCTPAHCTBEHHBIX TI'€OMETPHUECKUX
¢durypax, uX OCHOBHBIX CBOICTBax; c(hOpPMHPOBAHHOCTH YMEHHUS PACIO3HABATh Ha YepTexkax,
MOJIEISIX M B PEaJbHOM MHpE reoMeTpuueckue (QUrypbl; MpPUMEHEHHUE H3YYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u Gopmyn i pelleHuss TeOMETPHYeCKMX 3ajad M 3agad C
MPAKTUYECKUM COJICPKAHUEM;

- c(OpMHUPOBAHHOCTb NPEACTABICHUN O TMpoLeccax M SBICHUAX, UMEIOIUX BEPOSTHOCTHBIN
XapakTep, O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHpE, 00 OCHOBHBIX IMOHSATHUSX
JJIEMEHTApPHOM TEOPUM BEPOSTHOCTEH; YMEHMM HaXOIUTh M OLEHHUBAThb BEPOSTHOCTH
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKH
CIIy4aifHbIX BEJTMYHH;

- BJIQZICHHME HABbIKAMHU HCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPaMM IMpPH PEIICHUU
3ajad4;

- 17151 CJETIBIX U cIa00BUASAIINX O0YUYaIOLIUXCsl: OBJIaJICHUE MTPaBUIIAMHU 3aIICH MaTEMaTHYECKUX
dopMyn M cHenuambHBIX 3HAKOB pelibe(HO-TOYeUHOW cucteMbl obOo3Hauenuil JI. Bpaiins;
OBJIQJICHUE TaKTHJIbHO-OCSA3ATENbHBIM CIIOCOOOM 00CIeOBaHUA M BOCHPUATHS pelbeHBIX
U300paXeHU TPEIMETOB, KOHTYPHBIX HW300paXCHHUII TEeOMETpUYecKuX GUTryp H IpYyroe;
HaJIMYMe YMEHHS BBINOJHATH T€OMETPUYECKHE MOCTPOCHUS C MOMOIIBIO LUPKYIS U JTUHEHUKH,
yuTaTh penbedHble TpapUKU DIEMEHTAPHBIX (QYHKIMA Ha KOOPAMHATHOM IUIOCKOCTH,
NPUMEHATh CHEIUaNbHbIe TpHUcTocoOnenus s penbedHoro uyepuenus ("Hpadremen”,
"[lIxonpHUK"); OBJIAJICHUE OCHOBHBIM (DYHKITMOHAIOM IMPOTpaMMbl HEBU3YaJbHOTO JOCTYIa K
uH(pOpMallMK Ha SKpaHE MEPCOHAIBHOIO KOMIIBIOTEpPAa, YMEHHUE HCIOJB30BaTh MEPCOHATIbHBIC
TU(DIOTEXHUYECKUE CpeACTBAa HH(POPMALMOHHO-KOMMYHHKAIIMOHHOTO JIOCTYNa  CIENbIMU
00y4JarImUMUCS;

- g oOydyaromMxcsi C HapyWEHUSAMH OIOPHO-IBUTATEIBHOTO ammapaTta: OBJIAJCHHE
CHEIMAIbHBIMI KOMIBIOTEPHBIMU CPEICTBAMU TPECTABICHUS M aHAIM3a JaHHBIX M yMEHHUE
UCIIO0JIb30BaTh NEPCOHATIBHBIE CPEICTBA AOCTYIA C YYETOM JIBUTaTEIbHBIX, PEUSIBUTATEIbHBIX U
CEHCOPHBIX HApyIIEHUH; HAIUYUE YMEHHUS HCIOJIb30BaTh IEPCOHAIbHBIE CPEICTBA JOCTYIIA.
(yriyOJIeHHBIN YPOBEHbD )

- copMHUPOBAHHOCTH TPEJCTABICHUNA O HEOOXOAMMOCTH JIOKa3aTEIIbCTB NMPU OOOCHOBAHUH
MaTE€MaTU4YeCKUX YTBEPXKACHUM M pOJIM AKCUOMATUKA B IIPOBEIACHUU JACAYKTHBHBIX
pacCyXIeHHUIt;

- cOpMUPOBAHHOCTh TOHATUWHOTO ammapara MO0 OCHOBHBIM pasliellaM Kypca MaTeMaTHKU;
3HaHUU OCHOBHBIX TeOpeM, (POpMyT M YMEHUS UX MPUMEHSThb; YMEHHUS J0Ka3bIBaTh TEOPEMBI U
HAXOJUTh HECTAaHAAPTHBIC CIIOCOOBI pelICHMs 3a/1a4;

- cOPMUPOBAHHOCTh YMEHUIN MOJEIHPOBATh peajbHbIE CUTYallMU, UCCIIEOBATh MMOCTPOCHHbBIE
MOJIEJIA, UHTEPIIPETUPOBATH ITOJYYEHHBIN pe3yJIbTaT;

- chopMHpPOBAaHHOCTH MPEACTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOrO aHAIM3a U UX
CBOWCTBAaX, BIAJCHUE YMEHUEM XapaKTepu30BaTh IOBEJCHHE (YHKIUH, MCIOIb30BaHHE
MOJTyYEHHBIX 3HAHUH /JIs ONMCAHUS U aHAlIu3a PeabHbIX 3aBUCUMOCTEHH;

- BJIAACHUC YMCHHAMHU COCTABJICHUSA BCPOATHOCTHBIX MOI[CHCﬁ o YycCJIoBUIO 3aJadynu H
BBIUMCJICHHUS] BEPOSITHOCTU HACTYIUIEHUS COOBITUH, B TOM YHCJIE C IpUMEHEHHEeM ¢GopMyl
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUM BEPOATHOCTEH; HWCCIEAOBAaHMS CIIydailHBIX
BEJIMYMH 0 UX PACHpPEEIICHHUIO.



2.1.

2. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

O0bem y4yeOHOM TUCHUIINHBI H BH/IbI y4eOHOH padoThI

Buabl yueOHoii padboThl

Bcero yacos

O0bem yueOHOM AMCHUILINHBI 278

8 mom yucie:

Teopernyeckoe oOyueHue 134

[TpakTrueckue 3aHITHS 126

Koncynsranun 2

[IpomexyTouyHas arTecTanus 16

dopma NPOMEKYTOUHOM aTTeCTALUHI IK3ameH, KOHMPONbHAA

paboma




2.2. TemaTn4yecKuii MJIaH U coieprKaHue Y4eOHOi TUCHUNIMHBI « Mamemamuka» (6K104an anzeopy u HAYaAIa MAMEMAMUYLECKO20 AHAIU3A,

ceomempuio»

HaumenoBanue pa3jaeiioB
U TeM

Coaeprxanue yueOHOro MaTepuaJa, JaboparopHble padoThl H NPAKTHYECKHE 3aHATHS,
CaMOCTOsITe/IbHAs paboTa 00yYalIuXcs, KypcoBasi pa6oTa (ImpoeKT)

O0nLeMm
4acoB

YpoBenb
OCBOEHH

1

2

3

4

Tema 1.

AJIT'EBPA

BBenenue:

[enble u parmoHanbHbIe YKcna. JleficTBuTenbHble uncia. [IpubamkeHHbIe BEIYUCIICHUS.
KommiekcHele uncina.

Kopuu n crenenn. KopHu HaTypaibHOI cTeleHU U3 YKcia U UX cBolicTBa. CTeneHu ¢
palMOHANBHBIMM IIOKA3aTENsIMHU, UX CBOMCTBA. CTENEHU C JEHCTBUTEIBHBIMHU MOKA3aATEISIMH.
CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapugm. Jlorapudgm umciaa. OcHOBHOE JiorapupmMuveckoe TOXIecTBO. [lecsaTuunbie u
HaTypajbHble Jsorapudmel. IlpaBuna geiictBuit ¢ snorapudgmamu. Ilepexox Kk HOBOMY
OCHOBAHMIO.

IIpeoGpa3oBanue anredGpamyeckux BbIpa:keHuil. I[IpeoOpazoBaHue palnMOHAIBHBIX,
MPPaLMOHATIBHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUYECKUX BHIPAKEHUH.
IIpakTHYeckue 3aHATHSA

Apudmernueckue AeCTBUS HAJl YUCIaMH, HaXO0KACHUE MPUOIMKEHHBIX 3HAYCHUI

BEeJIMYMH ¥ TOTPEIIHOCTeH BBIYMCICHUH (a0COTIOTHOM UM OTHOCUTENBHOH), CpaBHEHUE
YHUCJIOBBIX BBIPAKEHUU.

Beruncnenue u cpaBHEHUE KOPHEN. BrIogHEeHne pacyeToB ¢ pajiuKaiamHu.

Pemienne nppannoHaibHbIX ypaBHeHUM. HaxoeHne 3Ha4eHUN CTENEHEH C palliOHaIbHBIMU
noka3arensimu. CpaBHeHue creneHe. [IpeoOpazoBaHust BEIpaXEHUH, COAEPIKAIINX

cTeneHu. Pemenne nokazarenbHbIX YpaBHEHUN.

Pemrenue npukiiagHbix 3a1a4.

Haxosxnenue 3HaueHmit toraprudma mo npou3BoIsHOMY OCHOBaHHUIO. [lepexoa oT oHOTO
OCHOBaHUS K Apyromy. Beraucnenue u cpaHenue norapudmos. JlorapudmupoBanue u
ITOTEHIIUPOBAHUE BBIPAKEHUM.

[Tpubnu>xeHHbIE BBIYUCIICHUS U PEUICHUS MPUKIIAJIHBIX 3a/1a4.

Pemenue norapudMuuecknx ypaBHEHUH.

20

18

1

Tema 2.

OCHOBBI

OCHOBHBIC TOHSATHS

Pagnannas mepa yrma. BpamarensHoe aBrkeHue. CUHYC, KOCMHYC, TAHT€HC U KOTAHTEHC
YyHuCIa.

OCHOBHbIE TPUTOHOMETPUYECKUE TOXKIECTBA

20




TPUT'OHOMETPUHN

@opMmyinsl npuBeneHus. Gopmynsl cioxeHuss. PopMyibl yaBoeHUsT POpMyIIbl TOJIOBUHHOTO
yria.

[TpeoOpa3oBaHust MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAYKEHHIMA

[Ipeobpa3oBanue CyMMbl TPUTOHOMETPUUECKUX (YHKIIMI B MPOU3BEIECHUE U MPOU3BEICHUS B
cymmy. BelpaskeHue TpUroHOMeTpHUeCKUX (QYHKIIMM Yepe3 TAHI€HC OJIOBUHHOTO

apryMeHTa.

TpuronoMeTpuyecKkrue ypaBHEHUS 1 HEPABEHCTBA

[Ipocreiimne TpuroHoMeTpuueckre ypaBHeHus. [Ipocrelinie TpuroHoMeTpuyecKue
HEPaBEHCTBA.

OoOpaTHble TpUTrOHOMeTpHYecKkre QYHKIUN. APKCUHYC, apKKOCUHYC, apKTAHT€HC.
IIpakTHYeckue 3aHATHA

Paguanubiii MeTOT M3MEPEHHUS YIII0B BPAILIEHUS U CBSI3b C TPAlyCHOM MEpOU.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXAECTBA,  (OPMYNIBI  CIOXKEHHS,  yIBOCHUS,
npeoOpa3oBaHWe CyMMbI TPUTOHOMETPUYECKHUX (DYHKIIMH B MPOHM3BEICHUE, MPEeoOpa3oBaHUE
MIPOU3BEACHUSI TPUTOHOMETPUUECKUX PYHKIUI B cymMy. [Ipocreliime TpuronoMeTpudeckue
YpaBHEHUs U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMU: aPKCUHYC, QpPKKOCHHYC, apKTaHT€HC.

18

Tema 3.

®YHKLUU, UX
CBOWCTBA U
I'PAOUKU

®yuknun. O61acTh ONpeneseHrus U MHOXECTBO 3HAYCHHM; Tpaduk (YHKIUU, MOCTPOCHHUE
rpaduKoB PYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CepoiictrBa  (pyHkuuMd. MOHOTOHHOCTb, YE€THOCTb, = HEYETHOCTb,  OTPAHHUYECHHOCTb,
NEPUOUYHOCTb. [IpOMEXyTKHM Bo3pacTaHuss W YyObIBaHMS, HaumOOJblIee M HaUMEHbIIEe
3HAYEHUS,

TOUKHU dKcTpemyMa. ['padudeckas nnrepnperarms. [Ipumepsl pyHKIIMOHATBHBIX 3aBUCUMOCTEH
B peaNibHBIX IpoIEeccax U sBICHUIX. ApudmMeTnyeckue onepauuu Hag QyHKIUSIMH.

Crnoxnas ¢pyHkuus (komno3uius). [IoHsTHE 0 HEMPEePHIBHOCTH (PYHKIUH.

Oo6patHblie pyHkuuu. O61acTh ONpeaAesIeHNs U 00J1acTh 3HAYCHUI 00paTHOM (PYHKITUH.
I'padux oOpaTHOM GyHKIUH.

Omnpenenenust pyHKITUN, UX CBOMCTBA U TpadUKH.

[IpeoOpaszoBanus rpaduxoB. [lapamiensHblil IEPeHOC, CAMMETPHUS OTHOCHTEIBHO OCEi
KOOpJIUHAT U CUMMETPHUS OTHOCUTENIBHO Hauanaa KOOPJIAUHAT, CHMMETPHS OTHOCUTEIBHO
IIPSIMOM Y = X, PACTSKEHUE U CKAaTHUE BIIOJIb OCEH KOOPAMHAT.

IIpakTuyeckue 3aHATHS

IIpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMU B PEAJIBHBIX IPOLIECCAX U3 CMEKHBIX
mucturinH.  Onpenenenne  Gynkrmuid.  [loctpoenne wu  urenune rpadukoB  QyHKIUH.

20

20




HccnenoBanue ¢pynkunu. CBONCTBA IMHEHHOM, KBaApaTUUHON, KYCOYHO-TMHEHHOM U qpoOHO-
nuHerHou ¢yHkumii. HempepriBHbIe 1 iepuoandeckue ¢pyHkiun. CBoCTBA U TpaduKu
CHHYCa, KOCUHYCa, TAHI'eHca U KoTanreHca. O6parHble QyHKIMM U uX Tpaduxu. OOpaTHbIE
TpuroHoMmerpudeckue Gpynkmuu. [IpeobpazoBanus rpaduka GyHkiuu. ['apmoHUYecKre
koneOanus. [Ipukiiagaeie 3a1a49u.

[TokazarenbHble, JIorapudMudeckiue, TPUrOHOMETPHUECKHE YPAaBHEHUS U HEPABEHCTBA.

Tema 4.
HAYAJIA
MATEMATHYECKOI'O
AHAJIN3A

MMocaenoBareasHocTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YHCIOBBIX ITOCIIEA0BATEIHLHOCTEN.
[TonsiTue o mpeaene nocienoBareabHOCTU. CylieCTBOBaHKUE MPEAeia MOHOTOHHOM
OrpaHUUYEHHON nocieaoBarenbHOCTH. CyMMHUpOBaHHUE MOCIIEI0BATENbHOCTEN. beckoHeuHO
yObIBatoI1asi TeOMETPUYECKasi IPOrPECCHs U €€ CyMMa.

IIpousBoaunas. [loHsTHe 0 MPOU3BOAHON (PYHKIMH, €€ TEOMETPUUECKII U (PU3NIECKUNA CMBICIL.
VYpaBHenue kacarenbHOM K rpaduky QyHkiumu. [IpomsBomHBIE CyMMBI, Pa3HOCTH,
NPOU3BECHUS, YacTHbIC. [IpOM3BOAHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHkimi. [TpumeHenue
MTPOM3BOTHOM K MCCIIeIOBaHNUIO (YHKIIMIA U MOCTpoeHUIO TpadukoB. [IponsBoanbie

o0paTHON (YHKIMU M KOMIO3ULIUU (PYHKIINH.

[IpumMepsl HCMONB30BaHUS NPOWU3BOAHON JUISI HAXOXKACHUS HAWIY4IIero pEIIeHHUs B
MPUKIIAJHBIX 337a4ax. BTopas npon3BoHas, ee reoMeTpUYecKHii 1 GU3UIECKUN CMBICIT.
Haxoxpaenue ckopocTu aj1s npoiiecca, 3aJaHHOro (opMysnoi 1 rpagukom.

ITepBooGpa3Has u nuHTerpaJ. [IpumeHeHne onpeeneHHOro HHTerpaa s HaX 0k ICHUs
TJIomaay KpuoiauHeiHoi tpanenuu. ®opmyna Herorona—Jleitoauma. [lpumepsr npumeHeHus
MHTErpaja B (PU3NKe U TEOMETPUH.

IMpakTuyeckue 3aHATHS

YucnoBass  MOCHEAOBAaTENbHOCTh,  CHOCOOBI €€ 33JaHus,  BBIUMCIEHUS  YJICHOB
MIOCJIEI0BATEIbHOCTH. [Ipenen MOCJIETIOBATEIbHOCTH. beckoHe4yHO yObIBaromias
reoMeTpHUUECcKas IPOrpeccusl.

[IponsBogHasA: MEXaHUYECKUI U T€OMETPUUECKUNA CMBICIT TPOU3BOAHOM.

VYpaBHeHHe kacaTenbHOU B 001meM Bue. [Ipasuna u popmynst auddepenunpoBanus,

TabJyMIa TPOU3BOHBIX dJIeMeHTapHBIX (QyHKIUH. MccnenoBanue GyHKIIMN ¢ TOMOUIBIO
npou3BoiHON. Haxoxxaenne HanOobIIero, HAMMEHBIIETO 3HAYCHUS U SKCTPEMAJIbHBIX
3HAYCHHUH (PYHKITUH.

WuTterpan u nepBoodpaznas. Teopema Heiorona—IJleitoanna. [Ipumenenune naterpaina

K BBIYMCIICHUIO (DU3MUECKUX BEJIMYUH U IJIOIAACH.
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Tema 5.
YPABHEHUS U

YpaBHeHUd U CHCTEeMBI YpaBHEeHUIl. PalinoHanbHble, UPPALMOHAIIBHBIE, [I0KA3aTEIbHbIE
U TPUTOHOMETPUYECKHE YPAaBHEHHs M CHUCTEMbl. PaBHOCHJIBHOCTh ypaBHEHHUH, HEPABEHCTB,
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HEPABEHCTBA

cucrteM. OCHOBHBIE NpPUEMBbl MX peUIeHMs (pa3I0KEHHWE Ha MHOXHTENIW, BBEJCHHE HOBBIX
HEU3BECTHBIX, MTOACTAHOBKA, TpadUuecKuii METO).

HepasencrBa. PannoHnanbHble, MppaluyoOHaIbHbIE, MOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.

Hcnosb3oBanue CBOMCTB U rpa(pMKoOB (PYHKUMH NPH PellIeHHH YPABHEHUH U HEPABEHCTB.
Meroa uaTepBasioB. M300paskeHre Ha KOOPAMHATHOM TIIOCKOCTH MHOKECTBA

pellIeHnii ypaBHEHUI U HEPABEHCTB C IBYMS IIEPEMEHHBIMH U UX CUCTEM.

IMpuxkaagnbie 3a1aun

IIpumeHeHne MaTEMaTHUECKUX METOJOB JUIsl PEIICHUS COAEPIKATEIbHBIX 33134 U3 PA3IUUHBIX
oOJacTeit HayKu U TIPAKTUKH.

NHuTtepnperanus pe3ysbrara, yueT peaJlbHbIX OTpaHUYCHUMN.

I[pakTuyeckue 3aHATHS

Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHUI.

OcCHOBHBIE TPUEMBI PEIIEHUS YpaBHEHUM. Pelienue cucremM ypaBHEHUM.

Vcnonp30BaHue CBOMCTB U rpakoB (DYHKIIMIA 115l pelIeHus] ypaBHEHUH U HEPaBEHCTB.
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Tema 6.
KOMBUHATOPHKA,
CTATUCTUKA U
TEOPUSA
BEPOSITHOCTEM

JIeMeHTbl KOMOMHATOPUKH

OcHOBHbBIE MOHATHS KOMOWHATOPHUKH. 3aJjaud HA MOJCYET YHcia pa3MELIeHHH, epecTaHOBOK,
coueranuii. Pemenue 3axau Ha nepedop BapuanToB. ®opmyna 6mHomMa HeroToHa.

CpoiictBa OMHOMMHANBHBIX Ko3(p¢dunmentoB. TpeyronpHuk [lackams. DneMeHTH Teopuu
BEPOATHOCTEM

CoOpbITHe, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOCTel. [lonsaTre o
HE3aBHUCHUMOCTH COOBITHH. JIUCKpEeTHAs CilyJaiiHasi BETUYMHA, 3aKOH €€ pacTpe/IeIcHusI.
UucoBble XapaKTEPUCTUKU AUCKPETHOM CIlydaliHOU Benn4yuHbl. [IoHATHE O 3aKOHE

OO0JIBIINX YHCEL.

DneMEeHTBl MaTEMAaTUYECKOM CTaTUCTUKU

[IpencraBnenure naHHBIX (TaONMIBI, OUAarpaMMbl, rpaduku), reHepaidbHas COBOKYIIHOCTH,
BbIOOpKa, cpeaHee apupmernueckoe, MeauaHa. [loHarme o 3agavax MareMaTHYecKOn
CTaTUCTHUKH.

Pemenue npakTuyeckux 3aj1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/OB.

IIpakTuyeckue 3aHATHS

Hcropus pa3BUTHSI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX POJIb B
pa3IMyYHbIX cdepax yenoBedeckol kusHenearenbHocTu. [IpaBuna xomOunaropuku. Pemienue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, couetanus U nepectanoBku. bunom Herotona

u tpeyroiabHuk [lackans. [lpuknanneie 3agaun.
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Kitaccuueckoe onpenenenrue BeposiTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O CyMME
BepoATHOCTeH. Brruncnenue BepositHoctel. [Ipuknannsie 3agaun. [IpencraBieHue 4rcCIOBBIX
JaHHBIX. HpI/IKJIaI[Hble 3aJa4du.

Tema 7.
TEOMETPUS

IIpsiMbI€e ¥ MVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonokeHue ABYyX NpsAMBIX B ImpocTpa”cTBe. [lapamienbHOCTH OpsMOM U
mwrockoctH. [lapamiensHoCTh TI0CKOCTEN. [lepneHAnKyApHOCTD MPSIMOI M TIJIOCKOCTH.
IlepnieHuKyISp U HAKJIOHHAsL. YTOJI MEXKAY NPSMOU U INIOCKOCTBIO. JIByrpaHHBIN yroJl.

VYron mexay miockocTsiMu. [lepneHauKyaapHOCTh ABYX IIOCKOCTEH.

I'eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: MapaJIeIbHBINA EPEHOC, CHMMETPHS
OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe mpoekTupoBanue. [Inomans oproronansHol npoekun. M3obpaxenue
MPOCTPAHCTBEHHBIX (UTYP.

MHororpanHuku

Bepmunbl, pebpa, rpaHu MHOTOrpaHHHMKA. PasBepTka. MHororpanubie yriibl. Brimykibie
MHororpanHuku. Teopema Diinepa.

[Tpusma. [Ipsmast u HakoHHas nmpusMa. [IpaBunbHas npusMma. [lapanmnenenumnen. Kyo.
IIupamupa. IlpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajulesenuIesie, B IpU3Me U MUpaMue.

Ceuenus Ky0a, MPU3MBI M TUPAMUJIBI.

IIpencraBnenue o NpaBUIbHBIX MHOTOIPAaHHUKAX (TeTpalape, KyOe, oKTasape, A0je-

Kadpe U UKOCadIPE).

Tena n TOBEpXHOCTH BPALCHUS

[wmaap u KoHyc. YceueHHBIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi IOBEPXHOCTD,
oOpazyromas, pazBepTka. OceBble CEUCHMSI U CEUCHMs], apajljIe/IbHble OCHOBAHUIO.

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

N3Mepenns B reomeTpuu

O06mwem u ero u3mepenue. MHrerpanbHas ¢popmyna o0bema.

®opmyiel 00beMa KyOa, IPSIMOYTOJIBHOTO Napajuleenuneia, Ipu3Msl, IUIHHAPA.

®opmyiel 00beMa MUpaMuUIbl U KoHyca. DopMyIIbl TUIOMAAN TOBEPXHOCTEH IUIMHIPA U
konyca. ®opmyibl o0beMa 1mapa u miomaau chepsl.

[TomoGue ten. OTHOIIEHUS IUIOMIA/IeH TOBEPXHOCTEH U 00BEMOB MTOT0OHBIX TEJ.

Koopaunatsl 1 BEKTOpBI

[IpssmoyronbHast (aexapTroBa) cuUCTEMa KOOpAuMHAT B IpocTpaHcTBe. Dopmyna paccTossHUSA
MEXY ABYMs TOUKaMH. Y paBHEHMsI c(epbl, IUIOCKOCTU U MPSIMOH.
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Bextopsl. Monynb Bektopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB. Y MHOKEHUE

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

IIpoekuust BekTopa Ha ock. KoopauHaTel BekTopa. CKalsspHOE TPOU3BEAECHNE BEKTOPOB.
Hcnonb30BaHne KOOPAVHAT U BEKTOPOB IIPU PEILICHUN MAaTEMATUYECKUX U ITPUKIATHBIX
3a/1ad.

IIpakTu4yeckue 3aHATHS

IIpu3Haky B3aUMHOTI'O PACIIOIOKEHUS MPAMBIX. YTOJI MEKIY NpAMbIMUA. B3anmuoe
PacrojI0KeHUE NPSAMBIX U IUNIOCKOCTEH. [leprieHauKyIsap 1 HaKJIIOHHAs K IUIOCKOCTH. YTOI
MEXIY NPSMOU U IIJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PACIOJI0KEHUH IIPSIMOU U IIIOCKOCTH.
Teopema 0 Tpex nepneHauKyIspax.

IIpu3Haky ¥ CBOMCTBA MAapaJUICIbHBIX U MEPIEHIUKYJISPHBIX INIOCKOCTEH.

PaccTosiHME OT TOYKH 0 INIOCKOCTH, OT IPSIMOM JI0 INIOCKOCTH, PACCTOSTHUE MEKIY
TUIOCKOCTSIMHU, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXKY IPOU3BOJIBHBIMU (DUTYpaMU
B IIPOCTPAHCTBE.

[TapaytenpHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O IIOIaay OpTOrOHAIbHOM
IIPOEKIIUM MHOTOYTOJIbHUKA. B3auMHOE pacnonoxeHue npocTpaHCTBEHHBIX QUTYP.

Paznuunblie BUIBI MHOTOTpaHHUKOB. VX m3o0paxkenus. CeueHusi, pa3BepTKH MHOTOIPAaHHHUKOB.

[Inomans noBepxHocTU. Buasl cummerpuii B mpoctpanctse. CUMMeETpHst TE

BpALLEHHs 1 MHOTOI'pPaHHUKOB. Brruncienue miomanei 1 00beMoB.

Bexkropsl. [lelicTBus ¢ BeKTOpaMu. JlekapToBa CUCTEMa KOOPJAUHAT B IIPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, C(hephl, IIIOCKOCTH. PaccTosiHue Mexay Toukamu. JleicTBus ¢
BEKTOPaMH, 3aJJaHHBIMU KoopAuHaTaMH. CKaJIIpHOE IPOU3BENEHNE BEKTOPOB. BekTopHoe
YPaBHEHHE IIPSIMOU U TNIOCKOCTH. M CII0Ip30BaHNE BEKTOPOB MPHU JOKA3aTEIBbCTBE TEOPEM
CTEPEOMETPUMU.
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Temvl pedhepamos (0ok.1a008), ucciedosamebCKUX NpoeKmoa

HenpepoiBHble 1podu

[IpuMeHeHHE CIOXKHBIX POLIEHTOB B JKOHOMUYECKUX pacueTax
[TapannenbHOe NPOEKTUPOBAHUE

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

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

Cxembl bepHyuM NOBTOPHBIX UCTIBITAHUI
HccnenoBanue ypaBHEHUN U HEPABEHCTB € IapaMeETPOM
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XAPAKTEPHCTHKA OCHOBHbIX BH/JOB JEATE/IbHOCTH CTYJEHTOB

Cooepicanue odyuenusn
Dopmupyemvle KomnemeHyuu

Xapakmepucmuka 0CHOGHbIX 61008
desamenvHocmu odyuarouwezoca (Ha ypoene
YUueOHwvIX Oelicmeuil)

BBEJIEHHUE

Beenenue

O3HakoMJIEHHE C POJBI0 MAaTEMaTUKH B HayKe,
TEXHHUKE, HYKOHOMUKE, MH(POPMALIMOHHBIX
TEXHOJIOTHSX U MPAKTUYECKON JIEATEIbHOCTH.

O3HakOMJIEHME C LEIIMU U 33Ja4yaMu U3y4eHUS

MaTeMaTUKU IIPU OCBOCHUHU CHEIHMATIbHOCTEH
CIIO.

AJI'EBPA

Pa3Butne noHsATHS 0 YHCJIE

BreimonHaTe apudmeTndyeckue  ACUCTBUS  HA
qucjiaMu, CO4YCTasl YCTHBIC U TMCbMCHHBIC ITPUCMBI;

Haxoauth npubnukeHHbIE 3HAUEHUS BEIUYUH U
MOTPEIIHOCTH BBIYHMCIICHUH (a0COMIOTHAS U
OTHOCHTEJbHAs); CpPaBHMBATh YHCIIOBBIE
BBIPAXKCHUS,
HaxOJWUTh OMMUOKK B  TpeoOpa3oBaHUAX |
BBIYUCIICHUAX (OTHOCI/ITCH KO BCEM IIYHKTaM
MPOTPAMMBI).

KopHu, crenenn, Jorapugmsi

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

DopmMyJIHpPOBaTh ONPECICHUE KOPHS U CBOMCTBA
KOpHEH. BBIYMCIIATL U CPaBHUBATh KOPHU, JEJIATh
NPUKUIKY 3HaueHus KopHs. IIpeoOpa3zoBbiBaTh

YU CIIOBBIE 51 OYKBEHHBIE BBIpaXECHMUS,
CoJleprKalIve paauKabl.

BoinonHaATh pacueTsl o bopmymnam,
coJlepKalIuM pasuKabl, OCYILIECTBIISA

HE00XO0IMMBbIE TIOJCTaHOBKH U IpeoOpa3oBaHusl.
Onpenenars paBHOCUIBHOCTh BBIPAKEHUH C
parKaNIaMu. Pemate HppaloHaIbHbIE
YpaBHEHHUS.

O3HaKOMUTbCI C  TOHSATHEM  CTENEHU C
JEHCTBUTENbHBIM ITOKa3aTeIeM.

Haxoauth 3HaYeHHs] CTENEHU, HCHOJb3YyS MPHU
HEOOXOIUMOCTHA

WHCTPYMEHTAJIbHBIE CPE/ICTBA

3anucelBaTh KOPEHb N-1 CTENEHU B BUJIE CTEIICHU
C IpOOHBIM MOKa3aTeIeM U Ha000POT.

DopMyJIHPOBaTh CBOMCTBA CTENEHEN. BhIunciiaTh
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CTCIICHU C pPAllMOHAJIbHBIM I10KAa3aTCJICM, ACIIATh

NPUKUIKY 3HAYCHHS CTCICHW, CPaBHHUBATH
CTETICHHU.
[IpeoOpa3oBbIBaTh YUCJIOBBIE U OYKBEHHBIC

BBIpAXCHUA, COACPNKAIUC CTCICHU, IPUMCHIA
cBolicTBa. Pemiath mokasaTenbHble YpaBHEHUS.
O3HakOMUTbCA C€ TPUMEHEHHEM KOpPHEH U
CTeMeHEeW TMpH BBIYUCIEHUU CpPEAHHUX, MpHU
JICJIIEHNN OTPE3Ka B «30JI0TOM CeYeHUM». Pemars
MPUKJIAHBIC 32/1a91 HA «CIIOKHBIC TPOIICHTHI.

IIpeoOpa3oBanue aqreGpanvecKux BbIpaKeHH

BrimonsaTe npeoOpa3oBaHus BBIPAKEHHIH,
npuUMeHsst pOpPMYIIbl, CBSI3aHHBIE CO CBOMCTBAMHU
CTeTeHel U Jorapu@mos.

OmnpenensaTs 00671acTh JONYCTUMBIX 3HAYSHUH
J0rapu(pMHUECcKOro BelpaxkeHus. Pemars
Jorapu(pMHUECKUE YpaBHEHUSI.

OCHOBbBI TPUTOHOMETPUH

OCHOBHBIE MOHATHUS

N3yunTs panvaHHbli METON U3MEPEHHs YIIIOB
BpalllCHUSI U UX CBSI3b C TPaTyCHONM MEpPOU.
N3o00paxkaTh yriibl BpalleHHUs Ha OKPY)KHOCTH,

COOTHOCUTH BEJINYUHY yria c €ero
PacroI0KEHUEM.

®opmynupoBaTh OIpeeIeHUS
TPUTOHOMETPUYECKUX  (QYHKIMN [ YIJIOB

IIOBOPOTAa U JJI OCTPBIX YIVIOB MPSMOYTOJIBHOTO
TPEYroJIbHUKA U OOBSICHATH UX B3aUMOCBSI3b.

OcHOBHbBIE TPUTOHOMETPHUYECCKUE TOKIE€CTBA

IIpuMeHATH OCHOBHBIE TPUTOHOMETPUUECKUE
TOKJIECTBA JIJIs1 BBIYUCIICHHUS 3HAYCHUN
TPUTOHOMETPHUYECKUX (DYHKIUN IO OJTHOU U3
HUX.

IIpeoOpa3oBanus mpocremmx
TPUTOHOMETPHUYECKUX BhIPAKeHM

N3yunTth OCHOBHBIE (POPMYIIBI TPUTOHOMETPHUU:
(bopMmybl CIIOXKCHMS, yIBOEHHUS,
npeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKHUX
(GyHKIMH B NIPOMU3BEIECHUE U IPOU3BEICHUS B
CyMMY U IPUMEHSTH NIPU BBIYUCICHUH 3HAYECHUS
TPUTOHOMETPUYECKOTO BBIPAKCHUS U
YIPOILEHUS €rO.

O3HAaKOMHUTBCS CO CBOMCTBAMHU CUMMETPUU
TOYEK Ha EAMHUYHOU OKPYKHOCTU U IIPUMEHSATH
UX U151 BBIBO/Ia (POPMYIT IPUBEICHHSL.
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IIpocreiimme TPUroHOMETPUYECKHE
YPABHEHHS U HEPABEHCTBA

Pemate o ¢opmymnam u mo
TPUTOHOMETPUYECKOMY KPYTy MPOCTEHIINe
TPUTOHOMETPUYECKNE YPABHEHUSI.

[TpuMeHATH 001IMe METOBI PeIICHUs] YpaBHEHU I
(mpuBelieHNE K TUHEMHOMY, KBaJIpaTHOMY, METO/T
pa3oKEeHUsI HA MHOXKHUTEIHU, 3aMEHbI
MEPEMEHHON ) TPU PEIIEHUH TPUTOHOMETPUYECKHUX
YPaBHEHHM.

OTmeuaTs Ha Kpyre pelieHus NPOCTENIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB.

APKCHHYC, aDKKOCHHYC, AaPKTAHT€HC

O3HaKOMHUTBCS c MIOHATUEM 00paTHBIX

qyucaa TPUTOHOMETPHUECKUX (DYHKIINH,
N3yuuth omnpexnenenust apkcuHyca, apKKOCHUHYCa,
apKTaHreHca  4ucia,  (OpMYIHpPOBaTh  UX,
n300paxkaTh HA  C€IUHUYHOW  OKPYKHOCTH,
IIPUMEHSATH [IPU PELLICHUH YPABHEHUM.
®YHKIUU, UX CBOUCTBA U ITPA®OUKHU
DOyHKIUT O3HakKOMUTBCSI €  TIOHATHEM  TEPEMEHHOM,

IlonsiTHe 0 HENMPEPBLIBHOCTH (PYHKIUH

pUMepaMu 3aBUCUMOCTEH MEXTY
MEPEMEHHBIMH.

O3HaKOMHTKCS C IOHATUEM TpaduKa, ONPEACIIATH
NPUHAIIICKHOCTh TOUKH rpaduky dynkmuu. Ilo
dhopmysne mpocTenIeil 3aBUCUMOCTH OTPEIEIATh
Buj ee rpaduka. Breipaxare mo Qopmyne oany
MIEPEMEHHYIO Yepe3 IpyTHue.

O3HaKOMHTBCST €  OmNpeAclieHHeM  (QYHKIUH,
dbopmynupoBate  ero.  Haxomute  00macTh
ompesereHusT 1 00JacTh 3HaUYeHUN (DYHKITHH.

CBoiicTBa pyHKIHH.
I'padpuueckast uHTEpIpETALMS.
IIpumeps! pyHKIHOHATBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HaKOMHUTBECS € TpUMepaMu (YHKIIMOHAIBHBIX
3aBUCHUMOCTE B PEANBHBIX IpoLeccax W3
CMEXKHBIX JUCLUIUINH.

O3HaKOMHTHCS c JIOKa3aTeIbHBIMHI
pacCyXKIECHHUSIMHU HEKOTOPBIX CBOWCTB JMHEWHOU
u KBaJ[paTUYHON byHKIHH, MPOBOJUTH

HCCIIEIOBAHUE JIMHEWHOW, KYCOYHO-JIMHEWHOM,
IpOOHO — JIMHEWHOW W KBaJpaTUYHOW (PYHKITUH,
cTpouTh uX rpapuku. CTpOUTh U YUTATh rpaduKu
dbynkumii. MccnenoBath GyHKIMM.

CoctaBnarh Buj QyHKIUHU 1O TaHHOMY YCJIOBHIO,
pelaTh 3aa4u Ha SKCTPEMYM.

Beimonuate npeoOpazoBanus rpaduka GyHKIHH.

Oo0paTHble pyHKINH

W3yunts  nouwsmue  obpamuou  @yHxyuu,
OTIPENENIATh BUI U CMpOums 2pagux 0OpamHoll
@dyHKyuu, Haxooums ee obiacmv onpedenenus u
obonacmv  3nHauenuu.  IIpUMEHSTH  CBOWMCTBa
(GyHKIMH TIpU UCCIENOBAaHUM YPAaBHEHUH W IpH
peIIeHUH 337129 Ha SKCTPEMYM.

O3HaKOMHUTBCS C TOHATUEM CIIOKHOM (PyHKITHH.
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Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUTOHOMeTpHYecKHe (PyHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHE
GyHxuun

Boruncnsate 3HaueHHss (QYHKUUMUM TIO0 3HAYCHHIO
aprymeHTa. OnpenensTh IMOJOXKEHUE TOYKM Ha
rpaduke 1Mo ee KoopauHaTaM U Ha00OPOT.
Hcnonb3oBaTh cBOWCTBA (PYHKIUI IS CpaBHEHUS
3HAYCHHUU CTETICHEH U JIoTapu(MOB.

Crpouts rpaduKu CTETICHHBIX u
sorapuMuUIecKux QyHKIIAH.

Pemate moOKa3aTenbHbIE U JIOrapUPMHUYECKHUE
YpaBHEHHMsSI M HEPABEHCTBA IO H3BECTHBIM
JIITOPUTMAaM.

O3HaKOMUTBCSI €  TOHSTUEM  HENPEpPHIBHOU
nepuonuveckoil  QyHkmuH,  GOpPMYIUPOBATH
CBOMCTBa CHHyca W KOCHHYCA, CTPOUTh UX
rpaduKy.

O3HaKOMUTBCS C TIOHATHEM TapMOHUYECKUX
KoleOaHU W TpUMEpaMu  TapMOHUYECKUX
KOJIeOaHUH JJII OMUCAHUsS MPOIECCOB B (U3HKE U
Apyrux o01acTsAX 3HAHUS.

O3HaKOMUTHCS c MOHSTHEM Ppa3pbIBHOI
NepUOIMYecKoll  QyHKUMH,  (GOpPMyTUPOBAThH
CBOMCTBA TaHreHCa M KOTAaHI€HCa, CTPOUTH HUX
rpaduKu.

[IpumensaTy cBoiicTBa (GYHKIWNA AJI CpaBHEHUS
3HaYeHUH TPUTOHOMETPUYECKUX (DYHKIMMA, s
pelIeHNs TPUTOHOMETPUYECKUX YPAaBHEHHIH.
Cmpoumpw epaguxu 00pammbix
MPULOHOMEMPUYECKUX DYHKYUL U onpedeisims no|
epaguxam ux ceovicmaa.

BrimonasaTe mpeoOpa3zoBanue rpauKoB.

HAYAJA MATEMATHYECKOT'O AHAJIM3A

ITocaenoBaTeILHOCTH

O3HakoMUTbCA c MOHATHUEM YUCIIOBOM
MOCJIeIOBATENbHOCTH, CIIOCO0aMM €€  3alaHus,
BBIUHCIICHUSIMU €€ YWICHOB.

Os3nakomumbvcs c noHsaAmueMm npeoena
noC1e008amenbHOCIU.

O3HAaKOMHUTBCS ~ C  BBIYHCICHUEM  CYMMBI
OECKOHEYHOT0 YHCJIOBOTO psiia Ha MpuMepe
BBIUUCIICHUSI CYMMBI OECKOHEUHO YyOBIBaIOLICH
reOMETPUYECKOI MPOTrpecCcuu.

Pemars 3a7aun Ha npuMeHeHHE POPMYITBI CYMMBI
OCCKOHEYHO  YyOBIBAIOIIEH  TeOMETPUYECKOU
MIPOTrPECCUN.
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IIpou3BoaHas U ee NpUMeHeHHE

O3HaKOMUTBCS C MOHSATUEM MTPOU3BOIHOM.
W3yunth U (GOpMyNHpOBaTH €€ MEXaHUYECKHH ||
T€OMETPUYECKUN  CMBICH, HU3Y4YUTh  aJITOPUTM|
BBIYHMCIICHUS MPOU3BOHOM Ha npumepe]
BBIUHCJICHUS MTCHOBEHHOM CKOPOCTH M YIJIOBOTO)
KO3 HIMeHTa KacaTeTbHOM.

CocraBnsaTh ypaBHEHHE KacaTeIbHOH B 0OIIEM
BUJIE.

Boeiyunts npaBwmiia qudpepeHunpoBanus, TaOIHILY|
MIPOU3BOTHBIX 3J€MEHTaPHBIX byHKIHH,
npuMeHATh s auddepeHnrpoBanus GyHKIINMN,
JUTSI COCTaBJICHUS YPaBHEHUSI KacaTeIbHOM.
N3yunTh TeopeMbl O CBSI3M CBOWCTB (PYHKIIUU U
MIPOU3BOIHOM, (HOPMYIIUPOBATH UX.

[IpoBoauTH C IIOMOIILIO MPOU3BOAHOM|
uccienoBanue GpyHKIUH, 3aJaHHON (HOPMYIIOi.
YcraHaBnmuBaTh CBSI3b  CBOMCTB  (DYHKIIMU U
MIPOU3BOIHOM MO X rpaduKam.

[IpuMeHsTh TPOU3BOJHYIO AJII pPEUICHUS 3a/1a4 Hal
HaxO0XJIeHHUE HanOOJIBIIIETO, HAWMEHBIIIETO
3HAYEHUS U Ha HAXOXJACHHUE HKCTPEMyMa.

IlepBooOpa3Has u HHTErpasa

O3HaKOMUTBCS C TOHATHEM UHTerpala W
epBOOOpa3HOM.
W3yunth mpaBmiia BHIUKCICHHS MTEPBOOOPA3HON U]
teopemy Hprorona-JIeliOnua.

Pemats 3a1auu Ha cBsI3b IEPBOOOPA3HOIL U €€ C
MIPOM3BOIHOM, Ha BRIYMCIICHUE TIEPBOOOPA3HOM /1J1s]
JTaHHOM (PyHKITUH.

Pemarsb 3a1aun Ha MpUMEHEHHE UHTETpaa Jis
BBIYUCTICHUS (PU3NIESCKUX BETUYHH U TUIOIIA ICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMsI M CHCTEMbI YPABHEHUI
HepaBeHcTBa M cucTeMbl HEPABEHCTB €
ABYMS NlepeMeHHbIMU

O3HaKOMUTBCA C MNPOCTEHIIMMHU CBEACHUSIMU O
KOPHSIX alnredpandecKux ypaBHEHHM, C IOHATHUSIMU
WCCIICIOBAHUSI YPAaBHEHUHN U CUCTEM YpaBHEHHUM.
N3yuuTh TEOpUIO PaBHOCWIBHOCTH YPAaBHEHUHN H
ee npumeHeHue. [loBTOpuTh 3amuch penieHus
CTaHIApTHBIX ypaBHEHUH, MIPUEMBI
npeoOpa3oBaHUs ypaBHEHUW MJisi CBENEHUSA K
CTaH/IapTHOMY YPAaBHEHHIO.

Pemate pauroHalIbHbIE, UPPALMOHAJIBHEIE,
MOKa3aTebHbIC U TPUTOHOMETPUUECKHE
YPaBHEHUS U CHUCTEMBI.

Hcnonb3oBaTh cBOMCTBA M TpaduKu YHKIMHA A5
peumieHus  ypaBHeHHH. [lOBTOpUTH OCHOBHBIE
IIPUEMBI PELIEHUS] CUCTEM.

Pemate ypaBHEHHs, NOpHUMEHSI BCE IPHUEMBI
(paznokeHne Ha MHOXMWTEIW, BBEJIECHUE HOBBIX

HEU3BECTHBIX, MOJICTAaHOBKA, rpaduyeckuit
METOJI).
Pemiate  cuctembl  ypaBHEHUM,  OPUMEHSS
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pasnuuHbie ciocoObl. O3HAKOMUTHCS C OOMIMMH
BOIpOCaMH peleHus HEPaBEHCTB u
UCTOJB30BAHUSL CBOMCTB, M TpaduKoB (QYyHKUIUI
IIPU PELIEHUN HEPABEHCTB.

Pemrate HepaBeHCTBA M CUCTEMbI HEPABEHCTB,
IPUMEHSS pa3IMyuHbIE CIIOCOOBI.

[TpuMeHSATh MaTEMAaTUYECKUE METOBI JIS
peLIeHMsI coJlepKaTeIbHbIX 3a/1a4 U3 PA3IUYHbIX
o0acTeil HayKH U MPaKkTUKU. VIHTeprpeTupoBaTh
PE3yJIbTAThl, YYUTHIBATh PEATIbHBIC OIPAaHUUCHHUSL.

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEN U
CTATUCTUKHU

OcHOBHbIE NOHATHS KOMOMHATOPUKH

N3yunth npaBuiaa KOMOMHATOPUKH M TNPUMEHATH
IpY PEeUICHUH KOMOMHATOPHBIX 3a/1a4.

Pemiate  kOMOMHATOpHBIE  3aJaud  METOAOM
nepebopa U 1Mo MpaBUIly YMHOKEHUSI.
O3HaKOMHUTBCS C MOHATUAMU KOMOMHATOPUKU:
pPa3MEILECHUSAMHU, COYETAaHUSIMHU U IEPECTAHOBKAMU,
1 popMysiaMH JUIsl UX BBIYUCIICHUS.

OOBsACHATP M TPUMEHATH  (QOPMYNBI IS
BBIUNCJICHHUS  PAa3MEILECHHUN, IEPECTAHOBOK U
COYETAaHUM IIPU PELICHUH 3a1a4.

O3nakomutbcss ¢ OuHomoM  HeloroHa u
TpeyrojapHukoM [lackais.

Pemare mpakTtuueckue 3amadv ¢ MCIOJIb30BAHUEM
NOHSATUH U IPaBUJI KOMOMHATOPHKH.

DJIeMeHTBI TeOpHHU BEPOSATHOCTE

N3yunTh KIaccuyeckoe omnpeieIeHue BEpOsSTHOCTH,
CBOMCTBA  BEPOSITHOCTH, TEOPEMY O CYMME
BEPOSITHOCTEH.

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

IIpeacraBiieHne JaHHBIX (TA0JAMIBI,
AHArpamMmbl, rpagukn)

O3HAaKOMHTHCS C MTPECTABICHHEM YHCITOBBIX
JAaHHBIX U UX XapPAKTCPUCTUKAMU.

Pemate mpakTrueckue 3aaa4u Ha 00pabOTKy
YUCJIIOBBIX NAaHHBIX, BBIYUCIICHUEC UX
XapaKTEPUCTHK.

I'EOMETPUA
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IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

DopMynMpoBaTb U NPUBOAUTH JOKA3aTEIbCTBA
[IPU3HAKOB B3aMMHOIO PACIOJIOKECHHS MPSAMBIX U
[JIOCKOCTEH. Pacro3HaBaTh Ha 4epTekax U MOJEIAX
Pa3IMYHBIE CIy4aW B3aMMHOIO  PACIOJIOKEHUS
pSIMBIX M IUIOCKOCTEH, AapryMEHTHPOBAaTb CBOHU
CYXICHHUS.

DopMynIMpoOBaTh  ONpEIEICHUS, INPU3ZHAKH U
CBOMCTBA NApaUICIBHBIX M IEPIECHIUKYIAPHBIX
[JIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX YIJIOB.
BBINOMHATE MTOCTPOCHHSA YITIOB MEXIY NPSIMBIMHU,
[pPSIMOM M IUIOCKOCTBIO, MEXKIY INIOCKOCTSAMHU IIO
OIMCAHUIO U PACIIO3HABATH UX HA MOJEISX.
[IpuMEHATh NPU3HAKM M CBOMCTBA PACIIOJIOKEHUS
OpSMBIX W IUIOCKOCTEM IIPH  PpELICHHH  3a/ad.
M300pakaTh Ha pPUCYHKAaX M KOHCTPYHMPOBATh Ha
MOJEIAX  NEPIECHIUKYJIAPbl W HAKIOHHBIE K
[JIOCKOCTH, IpsMbIE, IapajuIelIbHbIE IIJIOCKOCTH,
YTIBl  MEXAYy HOpsIMOM M IUIOCKOCTBIO U
00OCHOBBIBATh MOCTPOCHHE.

Pemare 3amayuM Ha BBIYHCICHHE TI'€OMETPHUYECKHUX
BeaMuMH. ONKMCBIBaTH PACCTOSIHUE OT TOYKU 10
[UIOCKOCTH, OT TPAMOM OO IUIOCKOCTH, MEXIY
[JIOCKOCTSIMU, MEXAY CKPELIUBAIOIIMMU IPSIMBIMH,
MEXy IPOU3BOJILHBIMU (PUT'ypaMH B IIPOCTPAHCTBE.
DopMyIMpOBaTh U JOKa3bIBaTh OCHOBHBIE TEOPEMBI
0 PacCTOSTHUSAX

(TeopeMbl CyIECTBOBAHHUS, CBOMCTBA).

M300pakaTh Ha 4epTeKax U MOJENSX PACCTOSHUS U
00OCHOBBIBAaTh CBOU CyxJeHHs. Ompenenirs Hu
BBIUHCIIATH PACCTOSIHUSA B IpocTpaHcTBe. [IpumensaTh
(opMyJIBI M TEOPEMBI IUIAHUMETPUH [UIS PELICHUS
3a1ad.

O3HaKOMHUTBCA  C  MOHATHEM  IAPAJUIEIBHOTO
[TPOEKTUPOBAHHUS u ero CBOMCTBAMH.
Dopmynuposambo meopemy 0 naiowaou
OpPMO20HATLHOU NPOEKYUU MHO20Y20IbHUKA.
[TpuMeHATH TEOpHIO 1711 0OOCHOBAHUS TIOCTPOCHUH U
BBIYHCIICHUMN.

IApryMEHTHPOBATh CBOM CYKJEHUS O B3aUMHOM
[PacIIONIOKEHUH MTPOCTPAHCTBEHHBIX (PUTYD.

20



MHOrorpaHHuKH

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

N300paxxaTh ~ MHOTOTPAaHHUKM W BBIIOJHATH
MOCTPOSHUS Ha M300paXEHUAX U HAa MOJEIAX

MHOI'OT'PAaHHUKOB.
BbruncnaTe JNMHEWHBIE DJIEMEHTBI W yIVIBL B
IIPOCTPAHCTBEHHBIX KOH(UTypanusx,

apryMEHTHPOBATh CBOU CYXKICHHS.
XapakTtepu3oBaTb M H300pakaThb  CEUYCHMS,
PpaseepmKku MHO202PAHHUKOSE, BBIYUCIATD IUIOIIAIN
IIOBEPXHOCTEH.

Ctpouth mpocCTeHIIMe ceueHUus KyoOa, NPU3MBI,
nupamuabl. [IpuMeHsATs ¢GakThl W CBEICHUS U3
IUIAHUMETPUH.

O3HakoMHUTBCI €  BUAAMH  CHUMMETpUH B
IpOCTpaHCTBE, (OPMYIMPOBATH OMNPEACICHUS U
CBOMCTBAa. XapaKTepuU3oBaTb CUMMETPUU  Tel
BpAILEHUS 1 MHOTOTPAHHUKOB.

IIpuMeHATH CBOMCTBA CHUMMETPUU IPU PELICHUU
3a1ad.

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

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

TeJsia 1 MOBEPXHOCTH BpaleHUS

O3HakOMHUTBCS C  BUJAaMM  Tel  BpallleHus,
(opMynHpOBaTh MX ONPENCIICHUS U CBOMCTBA.
@opMynMpoBaTh TEOPEMBI O CEYEHUM IIapa
IUIOCKOCTBIO M O INIOCKOCTH, KacaTelabHOH K cdepe.
XapakTepHu30BaTh U U300paXkaTh TeIa BpaAIlEHUs, UX
Pa3BEpPTKHU, CCUCHUSI.

Pemwats 3agaun Ha IMOCTPOCHUE CEYCHMM, Ha
BBIYMCIICHUE MJINH, PACCTOSHUM, YIJIOB, IJIOIIAACH.
[IpoBoguTh JOKa3aTENbHBIE pACCYKIEHUS IpHU
pEIICHNN 3a1a4.

[IpuMeHATH CBOMCTBA CUMMETPUU IIPU PELICHUU
3ajlay Ha TeJla BPallleHUs, HA KOMOMWHAIUIO TEl.
N300pakaTh OCHOBHBIE KPYTJIbIE TeJla U BBIMOJIHAThH
PUCYHOK IO YCJIOBHUIO 33JIa4H.
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HN3mepenus B reomeTpun O3HAKOMHUTBECI C MOHATHUSIMH ILIOMAAA U 00BEMA,
AKCMOMaMH M CBOMCTBaMHU.

Pemrate 3aga4n Ha BRIYHCIICHUE IUIOMIANCH IIOCKUX
buryp, NMpUMEHsIsi COOTBETCTBYIOIHE (OPMYJIbI U
(baxThl U3 MIIAHUMETPUU.

N3yunts TeopemMbl O BBIUMCICHHMH OOBEMOB
MPOCTPAHCTBEHHBIX  Tell, pelarh 3aJa4d  Ha
npuMeHeHne (popmMys1 BEIYUCICHHS] 00BEMOB.
W3yunte GopMynsl Ui BBIYMCICHHA ILUIOLIANEH
MOBEPXHOCTE MHOTOTPAHHUKOB M TEN BpallleHUS.
O3HAaKOMHUTHCS C METOJOM BBIYUCIICHUS TLIOIIATN
MMOBEPXHOCTHU CHephl.

Pemare 3agaum  Ha  BBIYMCICHME  IUIOIIAJEH
MOBEPXHOCTU IIPOCTPAHCTBEHHBIX TEJl.

KoopauHatbl 1 BeKTOPBI O3HaKOMUTBCA C MTOHSATUEM BEKTOpA.

N3yunth nekapToBy cUCTEMY KOOpPAUHAT B
MPOCTPAHCTBE, CTPOUTH 110 3aJaHHBIM KOOpAMHATAM
TOYKH U TJIOCKOCTH, HAXOJIUTh KOOPAUHATHI TOUEK.
Haxomuth  ypaBHEHUS  OKpPY)XHOCTH,  cdepbl,
MJIOCKOCTH.  BBIUMCHATH  pPacCTOSIHUS — MEXKAY

TOYKAMH.
N3yunTs CBOMCTBA BEKTOPHBIX BEIMYMH, IIPaBUIIA
pa3nokeHus BEKTOPOB B TPEXMEPHOM

IPOCTPAHCTBE, IpaBUAa HAXOXKICHHUS KOOPIMHAT
BEKTOpa B IMPOCTPAHCTBE, MpaBujia ACHCTBUH C
BEKTOpPaMHM,  3aJaHHbBIMM  KOOpAMHATaMHU. -
[IpuMeHATh TEOpUIO IpPU PEIICHMH 3aJad  Ha
JNEHUCTBUSL € BeKTOpaMH. M3yuuTs cCKamsipHOE
IIPOU3BEICHUE BEKTOPOB, BEKTOPHOE YpaBHEHUE
OpsIMOM M IUIOCKOCTH. IIpuMeHATH Teopuro Ipu
pelIeHHH 3ajad Ha JOCUCTBHA C BEKTOpaMH, Ha
KOOPJAMHATHBIA METOJ, Ha IIPUMEHEHHUE BEKTOPOB
JUISL BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HaKOMHUTBCA €  J0Ka3aTeIbCTBAMU  TEOPEM
CTEPEOMETPUU O B3aMMHOM DPACIIOJIOKEHHUH ITPSIMBIX
U IJIOCKOCTEN C UCIIOIb30BAHUEM BEKTOPOB.

3. YCJIOBUSA PEAJIM3AIIMA YYEBHOU JUCIHTATLIAHBI

3.1. MeroauyecKkue peKOMEHIAUMH K BBINOJHECHHI0O BHEAYANTOPHOH CaMOCTOSITEIbHOM
padoThI

CamocrosarenbHas paboTta - 3TO MaHHpyeMmash padoTa CTYACHTOB, BBINOJHSAEMAas II0
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTus.

CamocrosiTennbHass paboTa BBITIOJNHICT psaf  (QYHKIHMK, Cpead KOTOPBIX OCOOEHHO
BBIACIAIOTCA:

- pasBuBaromiasi (MOBBIIIEHUE KYJIbTYpbl YMCTBEHHOTO TpyJAa, MpHOOIIEHHE K
TBOPYCCKUM BUAaM NCATCIIBHOCTH, O6OF3.H.[CHI/IC HWHTCIUICKTYAJIbHBIX CHOC06HOCT€I>'I CTy,Z[eHTOB);

- OpPUEHTHpYIOIIasi U CTUMYJIUpYyIomas (mporeccy oO0y4deHHs] MPHUIAeTCsl YCKOpEHUe U
MOTHUBAIS);
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- BocnuTarenabHas ((GOpMUPYIOTCSI W Ppa3BUBAIOTCA MPOQecCHOHANIbHbIE KauecTBa
CIICIIHAIINCTA);

- HCCIIeIOBATENhCKast (HOBBIN yPOBEHBb NMPOGECCHOHATHHO-TBOPUYECKOTO MBIIIJICHHUS);

- uH(popManoHHO-00y4aromas (yueOHast JesSTeNbHOCTh CTYACHTOB Ha ayJUTOPHBIX
3aHATHAX).

OpHMM W3 OCHOBHBIX BHUJIOB JICATEIHLHOCTH CTYJEHTA SBISETCS CAMOCTOSITeNIbHAs paboTa,
KOTOpasi BKJIFOYAET B ce€0s1 M3y4CHHE JICKIIMOHHOTO MaTepHraia, YIeOHMKOB U YU4EOHBIX IMOCOOHIH,
MEPBOMCTOYHUKOB, TIOATOTOBKY COOOIICHUM, BBICTYIUIEHHS Ha TPYINOBBIX 3aHATHUSX,
BBITNIOJTHEHHE 3a/1aHUi TIPernoiaBaTesl.

[lenpto CaMOCTOSITENFHBIX 3aHATUN SIBISETCS CAMOCTOSTENbHOE Ooliee TIyOOKOe
U3Y4YE€HHE CTYACHTaMU OTIEJIbHBIX BOINPOCOB Kypca C HCIOJIb30BAaHUEM PEKOMEHIYyeMOn
JOTIOTHUTEILHOU JTUTEPATYPhl U IPYTrUX UH(DOPMAIIMOHHBIX HCTOYHHUKOB.

3aayaMu cCaMOCTOATENbHONU PabOThl CTYACHTOB SBISIOTCS:

- CUCTeMaTu3alus 1 3aKperieHne MOJIyYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHHH CTYAECHTOB;

- yroyOJeHre U pacliupeHne TEOPETUICCKIX 3HAHUM;

- (hopmupoBaHUE yMEHUS UCIOIB30BaTh CIPABOYHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH W AKTUBHOCTH CTYICHTOB: TBOPYECKOU
WHUIUATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPTraHNU30BaHHOCTH;

BaeayautopHas camocTosiTeJIbHasi padoTa BKIIIOYaeT Takue (OpMbI padOThI, KaK:

1. UaauBuayanbHble 3aHATUS (HOMAITHUE 3aHATHS):

- W3yYyeHUE TNPOrPaMMHOT0 Marepuaia TUCIHUIUIMHBI (paboTa C Y4eOHMKOM H
KOHCIIEKTOM JICKIIUHN );

- U3y4YE€HHE PEKOMEH1YEMBIX JTUTEPATYPHBIX HCTOUHUKOB;

- KOHCIIEKTUPOBAHHUE UCTOYHUKOB;

- BBITIOJIHEHUE KOHTPOJILHBIX PaboT;

- paboTa co clioBapsIMH U CIIPaBOYHUKAMU;

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

- COCTaBJIEHHUE TUIaHA U TE3UCOB OTBETA HA JICKIUU;

- BBITIOJTHEHUE TECTOBBIX 33JIaHUI;

- pelleHue 3aay;

- IOATrOTOBKA IIPE3EHTALIN;

- OTBETHI HAa KOHTPOJIbHBIE BOIIPOCHI;

- aHHOTHpOBaHUE, pedepupoBaHNe, PEIICH3UPOBAHUE TEKCTA;

- HallMCaHue 3cce, TE3UCOB, JOKIAI0B, pedepaTos;

- paboTa ¢ KOMITBIOTEPHBIMU MTPOTPAMMAMHU;

- TIOATOTOBKA K 3aueTy (nuddepeHIMpoBaHHOMY 3a4eTy), 3K3aMEeHYy U JApyruM GopMam
KOHTPOJIA.

2. I'pynnoBas camoCcTosiTeJIbHAs padoTa CTyJICHTOB:

- MOATOTOBKA K 3aHATHUSM, MPOBOJUMBIM C UCTIOJIb30BaHUEM aKTUBHBIX (OpM OOydeHUs
(KpyTJIbI€ CTOJIBI, IEJIOBBIE UTPHI);

- aHaJIM3 AEJOBBIX CUTYyaluil (MUHU-KENCOB) U AP;

- yuactue B IHTepHeT - KoH(DepeHIHSIX.

3. IlomyueHune KOHCYIbTALMM JUIsl pa3bsACHEHUH 110 BOIPOCAM U3y4aeMOM AUCLMITINHBI.

Haubonee uacTto mnpu uU3y4eHUHM JIUCHUIUIMHBI HCIOJIB3YIOTCS CIIEAYIOIINE BHUBI
CaMOCTOSITENILHOM padOThI CTYICHTOB:

- mouck (rmoadop) nurepaTypsl (B TOM YHCIIE JEKTPOHHBIX HCTOYHHUKOB MH(POPMAIIHH )
10 3aJaHHOU TEME;

- MOJTOTOBKA pedeparos;

- OJITOTOBKA JIOKJIAIOB.

Pedpepar - d¢opma mnucemenHnoit pabotel. Kak mpaBuio, pedepar sBiseTcs
CaMOCTOSITENIbHBIM OHOIMOrpaueckuM HCCIeAOBAaHUEM CTY/IEHTA, HOCSIIAM OMUCATEIhHO-
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aHaTUTHYeCKUN Xapaktep. O0wveM pedepara MoxeT mocturath 10-15 crtpanwmi. [Toaroroska
pedepara moapazyMeBaeT CaMOCTOSTENLHOE M3YUYCHHE CTYAECHTOM HECKOJIBKUX JIMTEPATYPHBIX
HMCTOYHHUKOB (MOHOTpaduii, HAy4YHbIX CTaTed U T.J.) IO TEME, HE pacCMaTpHUBAaEMOM MOAPOOHO HA
JICKIIMU, CHCTEMAaTU3allUI0 MaTepralia U KpaTkoe ero muiioxenue. Llenp Hanucanus pedepara -
MPUBUTHE HaBBIKOB KPATKOTO U JIJAKOHUYHOTO IIPEJICTABICHUSI COOpAaHHBIX MaTepuaioB U (HaKToB
B COOTBETCTBUU C TPEOOBAHUSIMU, IPEIBIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM U CTAThSIM.

Pabota cTynenTa Hag pedeparoM BKIIFOYACT CIASAYIOIINE ONEPAIlN:

- pacCMOTpEHHE TEMBI (110 €€ Ha3BaHUIO);

- BBISIBJICHUE JIUTEPATYPHBIX HCTOYHUKOB 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 NIPEJIOKEHUM );

- 0TOOp HanboJee BaXKHBIX CBEICHUH U3 BBIICTICHHBIX ()parMEeHTOB;

- COCTaBJIEHHE «CBSI30K» K3 OTOOpPAaHHOTO MarepHuajia B COOTBETCTBUU C JIOTMKOM
U3JI0XKEHUs (PaKTOB;

- HamucaHue pedepara.

Pedepar B cTpyKTYpHOM OTHOIICHUH JJOJKEH BKITIOYATH:

- co/IepKaHMUE;

- BBEJICHHE;

- coOcTBEHHO pedepaTUBHYIO YacTh (M3J0XKEHHE OCHOBHBIX MOJIOKEHUH MO IUIaHy C
COOTBETCTBYIOIIMMHU HA3BAHUSIMHU U HyMepaIuei);

- 3aKJII0YCHHUE;

- CIIUCOK UCTIOJB30BAaHHOW JTUTEPATYPHIL.

Tekcr pedepara OOMKEH HMETh CBSI3aHHOE, IlelibHOe TmocTpoeHue. CopepxaHue
pedepara IoDKHA MPOHHU3BIBATH TIABHAS WJEs, KOTOpas OOBEIUHSET Bce HMHPOPMAIMOHHBIE
3JIEMEHThl HCTOYHHUKOB, a Takke npuBoguMble (akTol. [Ipum 3TOM nomyckaercs coXpaHEHHE
OTIICNBHBIX ~ CTPYKTYPHBIX 3JEMEHTOB opuruHanza. OIHAKO HE JOMYyCTUMO MPOCTOE
NepenrchbiBaHNE TOJI0KEHUE JTUTEPATYPHBIX HCTOYHUKOB. SI3BIK JOJDKEH ObITh KPaTKUM, SICHBIM,
JOCTYITHBIM.

Pedepat onenuBaeTcs ucxoas U3 CIeayrONINX KPUTEPUEB:

- IOCTABJICHA JIH 1IeJTh B paboTe;

- CyMeIl JIu CTYJEHT CaMOCTOSITEIbHO COCTaBUTh JIOTUYECKUH TJIaH K TEME U pealn30BaTh
ero;

- KaKOB HaY4HbIN ypOBEHb pedepara;

- coOpaH JI1 AOCTaTOYHBIN (PaKTUUECKUN MaTepua;

- Y1aJIOCh JIU PACKPBITh TEMY;

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

- KakoB aBTOPCKUH BKJIAJ, B CHCTEMAaTH3allMI0, CTPYKTYPHUPOBAaHWE MaTepuana, B
COCTaBJICHUH 3aKJIIOYCHHUS; - JOCTUTHYTA JIU 1IeJIb PaOOTHI.

YrnyOneHHOMY HW3Y4eHHIO MaTepualia IO OTISNbHBIM  paslienaM  JUCIUILIMHBI
CIOCOOCTBYET MOJArOTOBKA CTYJACHTAMU JJOKJIAIO0B.

Jloknazn — 3To caMocTosiTelbHas padoTa, aHaIu3upykonas u odo0Imaronas myoIuKaum
Mo 3aJaHHOM TEeMAaTWKe, MPEeIoJiararmas BeIpaboTKy U 000CHOBaHUE COOCTBEHHOW MO3UIIUU
aBTOpa B OTHOIICHWHM pPACCMAaTPUBAEMBIX BOMPOCOB. Hamucanwio AOKIaaa MpeaniecTByeT
W3y4eHUE UIMPOKOT0 Kpyra IEepBOMCTOYHUKOB, MOHOTpadwmii, crareil, 0000meHne JIUIHBIX
HaOmoeHuit. Pabota Ha MOKIaI0M CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSTEIHHOTO, TBOPUYECKOTO
MBILUICHUSI, YYUT NPUMEHSATh IOJTYYCHHbIE 3HAHHMS Ha MPAaKTUKE MPH aHalIM3€ pa3IU4HbIX
aKTyalbHBIX TpobseM. Pexomenayemoe BpeMs goknanaa - 10-12 MunyT.

HenpeMmeHHbIM yCIOBHEM 3aKpelyieHUsI TEOPETHUECKUX U TMPAKTHUYECKUX 3HAHUI
CTYJICHTOB SIBJISIETCS BHIMIOJTHCHHE UMH JTIOMAITHHUX 3aaHHH.
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Konnemxk obecrieunBaeT yueOHO-METOIUIYECKYIO M MaTepUATbHO-TEXHUUECKYIO 0a3y i
OpTaHHU3AINHN CAMOCTOSATEIHHON PabOTHI CTYACHTOB.

bubanoreka xoJuiemka 00eCIeunBaeT:

- y4yeOHBI mTporecc HeEOOXoaUMOH muTeparypod u uHPopMmanuel (KOMIUIEKTYeT
OouOmoTeyHblid GoHA y4eOHOH, METOAMYECKOW, HAydyHOH, MEePUOAMYECKON, CIPABOYHON H
XyJI0’)KECTBEHHOW JTUTEPATypOl B COOTBETCTBUM C YU4E€OHBIMU IUIAHAMH U MPOTPaMMaMH, B TOM
YHClie Ha 3JIEKTPOHHBIX HOCUTENSX);

- JIOCTym K OCHOBHBIM HH(OpPMAIIMOHHBIM  0Opa30BaTENbHBIM  pecypcam,

nH(popManmoHHOW 0a3e MaHHBIX, B TOM uucie Oubmuorpadudeckoil, BOSMOKHOCTh BBIXOJIa B
Hurepner.
[IpenMeTHO-IIMKIIOBbIE ~KOMHCCHM  pa3padaThiBalOT:  y4yeOHO-METOJUYECKHEe MaTepualbl,
IporpaMMbl, TOCOOWS, MaTepuanbl MO YYeOHBIM JUCIUIUIMHAM B COOTBETCTBHH C
denepanbHBIMU TOCYAAPCTBEHHBIMU OOPa30BAaTENbHBIMHU CTaHIAPTAMU. YUYEOHbBIE MPOTPAMMBI
PacKpBIBAIOT PEKOMEHYEMbII PEKUM M XapaKTep Pa3IMYHBIX BHIOB y4eOHOU paboThHI (B TOM
YHUCJIE CaMOCTOATEIBLHON PabOThl HaJ PEKOMEHJIOBAHHOW JUTEparypoi). [[ns moaroToBku k
3aHATHSIM, TEKYIIEMY KOHTPOJIIO H MPOMEXKYTOUYHOM aTTeCTallMd CTYIACHTBl MOTYT
BOCITIOJIB30BaThCS DJICKTPOHHOW Oubnmotexoit Komnemka, Tl OHM HWMEIOT BO3MOXKHOCTH
MOJYYUTh JTOCTYN K y4eOHO-METOIWYECKMM MaTrepuaiaM kKak OmOnuorteku Kostemka, Tak u
UHBIX AJIEKTPOHHBIX OMOIMOTEYHBIX cUCTeM. B cBOIO ouepesnp, CTYIEHTHl MOTYT B3SITh Ha JOM
HEOOXOUMYIO TUTEpaTypy Ha aboHeMeHTe B Oubnnoreku Komnemka, a Takske BOCIIOIB30BaTHCS
YUTAJIBHBIM 3aJI0M.

3.2. TpeOoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00ecnedYeHHIo

Peanu3anus y4eOHON IUCHMIUIMHBI MPOUCXOMUT B Y4eOHOM KaOWHETE MaTeMaTHYECKUX
JVICIIATUTHH.

O6opynoBanue yaeOHOTo KabUHeTA!

KabuHeT yKOMILIEKTOBaH CIEIHATN3NPOBAHHON MeOEIbI0, OTBEYAIOIIECH BCEM YCTAaHOBJICHHBIM
HOpMaM U TpeOOBaHUSAM CTOJIBI U CTYJbsl YYCHHYECKHE, CTOJ W CTyJd ISl MpernoiaBaTes,
MeJoBasi JI0CKa, MKag JABYCTBOPUYATHIH, TEXHHYECKUMH CPEICTBAMH OOydeHUs (TIepeHOCHAs
ayIno W BUJEOANIApaTypa), WHTCPAKTHBHAS JOCKA, HAIJISIHBIC MOCOOMS — TaONHIBI IS
odopmiieHUs KaOMHETA, TUIaKaThl, yUeOHbIC MaTePHUAIIbI.

3.3. UudopmanuonHoe odecriedeHne 00yueHus
OcHoBHasi IMTEpaTypa

MareMartuka : yueOHUK I cpenHero mpodeccuoHaabHoro obpaszoBanusi/ O. B. Tarapaukos
[u np.].— MockBa: WzmarensctBo HOpaiit, 2019. — 450 c. — (IIpodeccronanpHoe
obpazoBanmne). — ISBN 978-5-9916-6372-4. — Tekcr : snexkrponHsiid // IBC IOpaiit [caiiT].
— URL: https://urait.ru/bcode/433901

Hopodeena, A. B. Maremaruka : y4eOHUK JJIsI CPEIHETO MPOQeCCHOHAIBHOTO 00pa3oBaHwus /
A. B. lopogeeBa. — 3-e¢ u3a., nepepad. u gon. — Mocksa : M3parensctBo FOpaiit, 2020. —
400 c. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr
anexTpoHHbll // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449047

Boromonos, H. B. Maremartuka. 3agauu ¢ pemenusmu B 2 4. YacTs 1 : yueOHOE mocodue st
cpennero npodeccuoHaibHoro odpazosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gom. —
Mocksa : UznatensctBo FOpaiit, 2020. — 439 c. — (IIpodeccuonansuoe obpa3oBaHue). —
ISBN 978-5-534-09108-3. — Tekecr : snektpoHHbiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449007

Boromonos, H. B. Maremartuka. 3agauu ¢ pemenusmu B 2 4. YacTh 2 : yueOHOE mocoOue st
cpennero npodeccuoHanbHoro oopazosanus / H. B. boromonoB. — 2-e u3a., ucnp. u gom. —
Mocksa : UznatensctBo FOpaiit, 2020. — 320 c. — (IIpodeccuonansnoe obpa3oBaHue). —
ISBN 978-5-534-09135-9. — Teker : anektpoHHbiii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449036
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JlonoHUTeIbLHASA JUTEpaTypa
[Munaues, B. C. Maremaruka : y4eOHHUK M MPAaKTUKYM JUIS CPEIHEro MpoecCHOHATBLHOTO
obpazoBanms / B. C. llumaues ; mox penmakiuedr A. H. TuxoHoBa. — 8-¢ wu3a., mepepab. u
norn. — MockBa: WM3marensctBo FOpaiit, 2020.— 447 c.— (IIpodeccuonanbuoe
obpazoBanmne). — ISBN 978-5-534-13405-6. — Texkcr : snexkrponHsiid // 3BC IOpaitt [caiiT].
— URL: https://urait.ru/bcode/459024

I'ucun, B. b. Marematuka. [IpakTuky™m : yuebHOE mocodue Uit cpeiHero npogeccuoHaIbHOro
obpaszoBanmsi / B. b. I'mcun, H. III. Kpemep. — MockBa : M3marensctBo HOpaiit, 2020. —
202 ¢. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekct
anexkTpoHHbI // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/449059

HopodeeBa, A.B. Marematuka. COOpHHMK 3amay: y4eOHO-PAKTHYECKOE TIOCOOHME s

cpennero mnpodeccuoHaabHoro obpaszoBanmsi/ A. B. lopodeeBa. — 2-e m3nm. — Mocksa :
NznarensctBo FOpaiit, 2020. — 176 ¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-
534-08796-3. — Tekcr : onektponnbii //  OBC  IOpaiir [caiit]. — URL:

https://urait.ru/bcode/449051

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI:

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

®enepanbHblil moptan «Poccuiickoe oopazoBanue» http://www.edu.ru/

®enepanbHoe XpaHuuile «Ennnas komiekuus uudpoBbIX 00pa30BaTEIbHBIX PECYPCOB»
http://school-collection.edu.ru/

CnpaBounasnpaBoBas cucteMa «Koncynbrantliroc»

OBC uzparenbcrBa «lOpaitT» www.biblio-online.ru

DONEeKTPOHHBIM  y4eOHMK TIO0  MareMaTHKe: BCE  TEMbl  IIKOJBHOW  MPOTpamMMBbI
http://www.nado5.ru/e-book/matematika

4. KOHTPOJb M OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOM
JANCHUITINHBI

KoHTpPo/Ib M OLEHKa pe3ylbTaTOB OCBOCHHs Y4eOHON AMCIUIUIMHBI «MaTtemaTukar»
(Bxirouass anreOpy W Hadajga MaTeMaTHYEeCKOTO aHallu3a, T'E€OMETPHUIO0)» OCYIIECTBISETCS
Hpenoz[aBaTeneM B HpOHGCC@ HpOBGpKI/I BBIITOJIHCHUSL 06yan0H_II/IMI/IC$I I/IHI[I/IBI/I,Z[yaJIBHBIX
3alaHUM, TPOEKTOB, UCCIICIOBAHUM.

@opMbI U MeTO/IbI KOHTPOJISI M OLIEHKH Pe3yJbTATOB 00y4eHus!

Y CTHBIN OTBET y IOCKH,
[IpoBepka nfoMalIHUX 3aJIaHUH,
TectupoBanue,

Kontp.pabora,

DK3aMeH
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