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1. IMACIHIOPT PABOYEM MPOI'PAMMBI YYEFHOM JTUCITATLIMHBI
0/1.04. MaremaTuka

1.1. Ob6aactb npuMeHeHus padoyeil MPoOrpaMmmbl

PabGouas mnporpamma oOmeoOpa3oBaTeIbHOM JUCHUIUIMHBL «MareMarukay
SIBIIICTCS YaCThIO OCBOEHHUS IMPOTPaMM IMOATOTOBKU CITCIIMATUCTOB CPETHETO 3BEHA B
cootBeTcTBUU ¢ PI'OC CIIO mno cneuuanbHocTH 54.02.05 Kupomuck (1o Bugam):
CTaHKOBAs ’KUBOMHCH.

PaGouass  mporpamma  001mieoOpa3oBaTelbHOW  y4yeOHOW  JMCITUILIIMHBI
«MareMaTnka» MOXET OBbITh HCIIOJIb30BaHa B MPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpPTaHM3aIUAX, PEATU3YIOMINX O00pa30BaTENbHYIO MPOTpaMMy CPEIHEro OOIIEero
o0pa3oBaHusl B Tpeaesiax OCBOCHHS MPOrpamMM IMOATOTOBKU CHEIUATUCTOB CPEIHETO
3BEHA.

Henn w 3agauum  JUCUMIUIMHBL — TpeOOBaHUA K peE3yJibTaraM OCBOEHUS
JUCIUIUINHBI:

B pe3synbpTaTe ocBOeHHS y4eOHOM TUCHUIUIMHBI O0yYarouics JOHKEH

yMeTh:

1) ¢dopMmynupoBaTh OINpEeAETCHUs,, AKCHOMBI M TEOPEMBbI, NPUMEHATh UX,
IIPOBOJMTH JI0KA3aTENbHBIE PACCYXKICHUS B X0JI€ PELICHU 3a/1a4;

2) omepupoBaTb NOHATHUSAMM: CTENEHb YMCIA, JOTapu(pM UHCIA; YMEHHUE
BBITIOJIHATh BBIYMCIECHUE 3HAYEHUI U MPeoOpa3oBaHUsl BBIPAKEHUN CO CTENEHSIMU U
jorapudmamu, mpeodpazoBaHus APOOHO-PAIMOHATBHBIX BBIPAKEHUN;

3) onepupoBaTh MOHATUAMM: PAMOHAIBHBIE, HPPALIMOHAJIBLHBIE, [T0Ka3aTeIbHBIE,
CTENEeHHbIE, JIorapu(pMUUYECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS W HEPABEHCTBA, UX
CUCTEMBI;

4) onepupoBaTh MOHATUSAMU: (PYHKIMS, HENpepbIBHAS (DPYHKIIHS, MPOU3BOIHAS,
nepBooOpa3Hasi, ONPENCICHHbI MHTErpal]; yMEHHE HaXOAWTh IPOU3BOAHBIC
AJIIEMEHTApHbIX (YHKLIMHA, HCIONB3Yysl CHPAaBOYHBIE MaTepHUajbl; MCCIENI0BaTh B
OpOCTEUIIUX CcAaydasX (YHKIMM Ha MOHOTOHHOCTb, HAXOAUTh HAWOOJbIINE U
HaMEHbBIINE 3HaYeHUsI QYHKIHA;, CTPOUTH I'pa)MKi MHOTOWIEHOB C MCIIOJIb30BaHUEM
anmnapaTa MaTeMaTHYECKOr0 aHaJM3a; IPUMEHATh MPOM3BOAHYIO MPHU PELICHUU 3a1ay
Ha JIBWJKEHHUE; pellarh IPaKTUKO-OPUEHTHUPOBAHHBIE 3aJjaudl Ha HauOOJbIINE U
HAaMMEHBIIINE 3HAUYCHHUS], HA HAXOXKJEHUE MTyTHU, CKOPOCTU U YCKOPEHHS;

5) onepupoBaTh MOHATUAMU: pallMOHANbHAs (QYHKIUS, OKa3aTeabHas (QyHKIIHS,
CTereHHass (QyHKIUs, Jorapupmuyeckas (QyHKUMs, TPUTOHOMETpUUECKHE (YyHKLUH,
oOparHble (DYHKIIMH; YMEHHE CTPOUTHh TI'padUKu M3YYEHHBIX (YHKUUN, HUCIOIb30BATh
rpadUKu MpU U3yYEHUU MPOLECCOB M 3aBUCUMOCTEH, MPU PEUICHUH 3a/1ay U3 JPYrux
y4eOHBIX MPEAMETOB U 33/1a4 U3 PEaIbHON KU3HU; BbIpakaTh (JOpMyJaMH 3aBUCUMOCTHU
MEX/1y BETMUMHAMU;



6) peliath TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B TOM YHKCIIE HA MPOIEHTHI, JOJIU U
YacTH, Ha JBUKEHUE, pabOoTy, CTOUMOCTb TOBAPOB U YCIYT, HAJOTH, 3a/1a4yu U3 00JacTH
yIIPaBJICHUS JUYHBIMM U CEMEUHBIMHU (UHAHCAMH); COCTABIIATH BBIPAKECHHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 33]1a4H, UCCIIEI0BATh MOJIYyYEHHOE
pelleHNEe U OLIEHUBATh MPaBAONOA00HOCTh PE3yIbTaTOB;

7) onepupoBaTh MOHATUAMU: Cpe/lHee apuMeTnyeckoe, MearuaHa, HauOobIIIee U
HauMEHbIIIEE 3HAYEHMs, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOIO
HaOopa; yMeHHE W3BJIEKaTh, WHTEPIPETUPOBATH WH(OpPMAIUIO, MPEACTABICHHYIO B
TabNMIIax, Ha AUarpammax, rpadukax, OTpaKarollyl0 CBOMCTBA pealbHBIX MPOLIECCOB U
SIBIICHUI; MPEJCTABIATh MH(OOPMAIIMIO C TTOMOIIBIO TabJUIl U JUarpamMmM; UCCIIEI0BaTh
CTaTUCTUYECKHE TaHHbIC, B TOM YHCIIE C IPUMEHEHHEM TIpaduiyecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;

8) onepupoBaTh TMOHSATUSMM: CIy4aHBIA ONBIT M CiIy4allHOE COOBITHE,
BEPOSITHOCTh ~ CIIY4alHOTO  COOBITHS; YMEHHE  BBIYMCIATH  BEPOSTHOCTH  C
UCIOJIb30BaHUEM TpaUUYECKUX METOJO0B; MPUMEHSITh (POPMYJBl CIOXKEHUS H
YMHOXEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE PakThl U (HOPMYJIbI MPU PEIICHUH 3a7ady;
OLICHMBAaTh BEPOSATHOCTH pEaJbHBIX COOBITUH; 3HAKOMCTBO CO  CIy4allHbBIMHU
BEJIMYMHAMU; YMEHHE NPHUBOJUTH IMPUMEPHI MPOSIBICHHUS 3aKOHA OOJBIIUX YHUCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

9) omnepupoBaTh NOHATUSAMH: TOYKA, HpsAMas, IJIOCKOCTb, MPOCTPAHCTBO,
JIBYTpaHHBII yroi, CKpEeIHMBaIOIIUECS npsIMBbIE, NapajljIeIbHOCTh U
NEPNEHIUKYJIIPHOCTh MPAMBIX U IJIOCKOCTEH, YrOJl MEXIY MNPSIMBIMHU, YOI MEXIY
OpsIMOM M IJIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH [0
MJIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTSIMU; YMEHHUE
UCIOJIb30BaTh NpPU PEIICHUM 3a7ady M3y4eHHbIE (PaKThl MU TEOPEMBbl IUIAHUMETPHUHU;
YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOLIET0 MHUPA;

10) omepupoBaTh MOHATHUSMHU: MHOTOTPAHHHMK, CEUYEHHWE MHOTOTPAaHHHUKA, KYO,
napajieNenures, npusma, nupamuaa, Gurypa u moBepXHOCTb BpaIICHUS, LMIUHID,
KOHYC, IIap, cdepa, cedeHus (QUrypsl BpalleHUs, IJIOCKOCThb, Kacaromascs cgepsl,
UMIMHAPA, KOHYyca, IUIOMIA/lb MOBEPXHOCTH NUPAMUAbI, MPU3MbI, KOHYCA, LWJIAHJIPA,
wiomanb cdepbl, 00beM KyOa, NPSIMOYTOJIbHOTO Mapajviejenuneaa, TUPaMUIb,
OpU3Mbl, UWIMHApPA, KOHyca, IlIapa; YyMEHUE H300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BpALIEHUs, X CEUECHHS OT PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB; YMEHUE PAclo3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

11) onepupoBaTh NOHIATUSMU: IBH>KEHHE B MPOCTPAHCTBE, MOAOOHBIE (DUTYpHI B
MPOCTPAHCTBE; HCIOJIb30BATh OTHOIICHHE IUIOLIAACH MOBEPXHOCTE U 00BEMOB
1o1I00HBIX GUTYp MpHU PEIICHUH 337124,

12) BBIUKCHATH TEOMETPUUECKUE BEIMYWHBI (IJIMHA, YroJl, TUIONIANb, O00BEM,
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TJIOIIAb TIOBEPXHOCTH ), UCTIONB3YS M3ydeHHBIE ()OPMYITBI U METOIHI;

13) onepupoBaTh MOHATUSAMH: TIPSIMOYTOJIbHAS CUCTEMA KOOPAWHAT, KOOPAMHATHI
TOUKH, BEKTOpP, KOOPJAMHATHI BEKTOPA, CKAJISIPHOE IMPOU3BEIICHUE, YIOJl MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPA HA YKCIIO; HAXOJUTH C MOMOIIbIO
U3YYCHHBIX (OPMYJT KOOPAWHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMS
TOYKaMHU,;

14) BbIOMpaTh TMOAXOASIIMK WM3y4EHHBIM METON JUIsl peIlIeHUs 3aJauu,
pacmo3HaBaTh MareMaTHdeckhe (PaKThl M MaTeMaTHYeCKHE MOJEIU B TPHUPOJIHBIX U
OOIIIECTBECHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHUE TPUBOJIUTH MPUMEPHI MATEMATHICCKUX
OTKPBITUHA POCCUMCKOW U MUPOBOW MaTEMaTUYECKON HAYKH.

3HATh:

1) o maTremMaTMKe KaK 4aCTM MHPOBOW KYJIbTYpPhl MU O MECTE€ MaTEMaTUKH B
COBPEMEHHOM IIMBUJIM3AllMUA, O CIIOCO0AX OMHCAaHUS Ha MaTeMaTUYECKOM S3bIKE
SBJICHUM PEAIBHOTO MUPA;

2) 0 MareMaTUYeCKUX MOHATUAX KaK O BAKHEUIIUX MATEMATHUYECKUX MOJIEIX,
MO3BOJISIIONIMX OMKUCHIBATH M U3y4aTh pa3HbIE MPOLECCHl U SBICHUS; MOHUMaHUE
BO3MO)XHOCTH aKCHOMATHYECKOTO IMMOCTPOCHHSI MAaTEMaTHICCKUX TCOPHIA;

3) MeTOABI TOKA3aTEIhCTB U AJITOPUTMOB PEIIICHHS;

4) craHAapTHBIE TIPUEMBI PEIICHUS PANMOHAIBHBIX U HPPALUOHAIBHBIX,
MOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPaBHEHHUNW U HEPABEHCTB, HX
CHCTEM; B TOM YHCJIC JJIS TIONCKA MTyTH PEUICHUS ¥ WJUTFOCTPAIUK PEIICHUs YpaBHEHUN
Y HEPABEHCTB,

5) 00 OCHOBHBIX MOHATHSIX, UALTX U METOJaX MaTEMAaTUUECKOTO aHAJIN3a,;

6) O TUIOCKMX W TPOCTPAHCTBEHHBIX TI'€OMETPHUYECKHX (UTypax, UX OCHOBHBIX
CBOMCTBaX; (DOPMYJIBI JJIA PEUICHUS TEOMETPHYECKUX 3a7a4 W 3a/Jad ¢ MPAKTHICCKUM
COZIEP)KaHUEM;

7) o Tmporeccax U SBJICHHUSX, WMEIONUX BEPOSTHOCTHBIA XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEaJlbHOM MHpE, OO0 OCHOBHBIX TOHSATHUSIX
AJIEMEHTAPHON TEOPUM BEPOSITHOCTEH; YMEHHN HAXOIWTh U OLICHMBATh BEPOSTHOCTHU
HACTYIUICHUS COOBITHM B TPOCTCUININX TMPAKTUYECKUX CHUTYallMsIX W OCHOBHBIC
XapaKTEPUCTUKH CIy4alHbIX BEJIUYHH.

1.2. Koau4ecTBO 4acOB HA OCBOeHHME YUeOHOM TUCIUIIMHBI:

Bcero — 108 yacoB, B TOM uncIe:

MaKCUMaJbHOW ydeOHOW Harpy3kum oOydaromuxcss 108 waca, Brmouas:
00s3aTeNIbHOM ~ ayAMTOpHOM  yueOHOM  Harpy3ku  oOydaromuxcs /2 4aca,
CaMOCTOSITEIILHOM pabOTHI CTyIeHTa 36 YacoB.



2. PE3YJIBTATHI OCBOEHMSI YYEBHOM JUCIUILIVHBI

Pe3ynbTaToM ocBOeHHsI paboyeil mporpamMMbl y4eOHOM IUCLUILIMHBI SBISETCS
OBJIaZI€HUE O0YYAIOIIMMCS BUJIOM JESTEIIbHOCTH, B TOM YKCJIE 3HAHUSIMU U YMEHUSIMU B
coorBercTBUU ¢ PI'OC COO 1 ®I'OC CIIO no cnenuaabHOCTH.

HaumeHoBaHue pe3yibTara 00y4eHust

3HaTh YmMmeTh
1) o MaTeMaTHKE KaK YaCTHU MUPOBOH KyJbTYpel K O | 1) GopMyIMpoBaTh OmpeneneHus, akCHOMbl U
MECTE€ MaTeMaTHUKU B COBPEMEHHOW IMBWIN3AIUU, | TEOPEMBI, MIPUMEHSITH 1508 MMPOBOAUTH

0 croco0ax OMMCAaHMs Ha MAaTEMaTHYECKOM S3bIKe
SBJICHUI PEAJILHOTO MUPA;

2) 0 MaTEeMaTUYCCKUX MOHATUAX KaK O BaXKHEHIIUX

MAaTEMaTUYCCKUX MOICIIAX, ITO3BOJIAOIIN X
OIMUCbIBAaTh MW HU3y4YaTb PA3HBIC TMPOLECCBI U
SABJICHHS IIOHUMAaHUuC BO3MOXXHOCTHU

AKCHOMATUYECKOI'0 IOCTPOCHUSI MaTEeMaTUUYECKUX
TEOPUIL;

3) MeToABI 10KA3aTENbCTB U AJITOPUTMOB PELLICHUS;

4) cranaapTHbIE IPUEMBI PEILIEHUS PALMOHAJIBHBIX
U HMPPALMOHAIBHBIX, MOKA3aTEIbHbIX, CTEIEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHMM M HEPAaBEHCTB,
UX CHUCTEM; B TOM 4YHCIE Ul IIOMCKA IIyTH
PELICHH U MIJLIIOCTPALMU PELICHUsS YPaBHEHUU U
HEPaBEHCTB;

5) 00 OCHOBHBIX TOHSTHSX, HUIEIX H METOJaX
MaTeMaTHYECKOIo aHaJIn3a;

6) 0 MIJIOCKUX u I POCTPaHCTBEHHBIX
reoMeTpuyeckux  (urypax, HUX  OCHOBHBIX
CBOICTBAX; bopMyIbI TSt peleHus

TCOMETPUUYCCKUX 3a/7ad U 3a7a4 C MPAKTUYCCKUM
COJIepIKaHUEM;

7) o mpoueccax U SABICHUSAX, HMEIOIIUX
BEPOSITHOCTHBIA ~ XapaKTep, O CTaTUCTHYECKHX
3aKOHOMEPHOCTSIX B pealibHOM MHUpE, 00 OCHOBHBIX
MOHATUAX HJIEMEHTAPHOW TEOPUH BEPOSITHOCTEW;
YMEHUN HaxoIWTh U OLEHUBATh BEPOATHOCTU
HACTYIJICHUS cOOBITUI B NPOCTEUIINX
MPAKTUYECKUX CUTYaLUsIX u OCHOBHBIE
XapaKTePUCTUKU CIIYyYaWHBIX BEJTUYUH.

JIOKa3aTeJIbHbIE PACCYKIECHUS B XOJ€ PEIICHUS
3az1ady;

2) omepupoBaTh MOHSATUSIMU: CTENEHb YHCIA,
gorapuM  YuCIa;  YMEHUE  BBIMOJHSATH
BBIUUCIICHHE 3HaYyeHUH U mpeoOpa3oBaHuUs
BBIPQXEHUH €O CTENeHs MM U Jorapupmamy,
npeo0pa3oBaHus I pOOHO-pallMOHAJIBHBIX
BBIPAJKECHUN;

3) onepupoBaTh NOHATUSIMM: PALMOHAJIBHBIE,
UppalnyoHajbHbIE, I0KA3aTEIbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUYECKUE
YPaBHEHHMSI M HEPABEHCTBA, UX CUCTEMBI;

4) omepupoBaTb  NOHATUSAMH:  (YHKIUS,
HeNpepbIBHAS byHKIMS, IIPOU3BO/IHAS,
nepBooOpa3Hasi, OIpENeIeHHbII  MHTerpai,
yMeHue HaXOJUTh IIPOM3BOJHBIE
3JIEMEHTapHBbIX GbyHKUIHMH, U CIOJIB3YS
CIpaBOYHbIE MaTepuajbl; HCCIEAOBaTh B
MPOCTEHIIINX ciIyJasix byHKIIIN Ha
MOHOTOHHOCTb, HaxOAUTh HauOOJIbIINE U
HauMEHbIIME 3HaueHHs (YHKIHHA; CTPOUTH

rpa@ukyl MHOTOWIEHOB C HCIOJb30BAHUEM

arrapara MaTEMAaTHYCCKOI'O aHaJii3a,
IMPUMCHATDH IIPOU3BOJHYIO IMIPpHU PCHICHUHA 3a/1a4
Ha JABHXXCHUC, peimaTb IMPAaKTHKO-

OpPHEHTHPOBaHHBIC 33/1a4yd Ha HauOOJbIINE U
HaUMEHbIIIME 3HAUCHHUS, Ha HAXOXECHUE IYTH,
CKOpPOCTHU U YCKOPEHHSI;

S) omepupoBaTh NOHITHSIMHU: pPALMOHAIbHAS
(byHKIMS, TOKa3aTeNnbHas QYHKIIHS, CTEICHHAS

GbyHK1IMSA, norapupMudecKas byHKIHS,
TPUTOHOMETpUYeCckre (YHKIHH, OOpaTHbBIE
(GyHKUMM;  YMEHUE  CTPOUTb  Ipaduku

U3YYEHHBIX (DYHKIUH, UCIIONb30BaTh Ipaduku
IIpY M3y4YE€HUHU IIPOLECCOB U 3aBUCHUMOCTEH,
IOpU peIIeHUH 3aJady M3 JApPYrux y4deOHBIX
OpEeAMETOB U 3aJad M3 pEaJbHOW JKU3HU;
BBIpaKaTh (OpMyJaMU 3aBHCHMOCTH MEXIY
BEJIMYMHAMU;

6) pemaTh TEKCTOBBIC 3aJ]la4l Pa3HBIX THUIOB (B
TOM YHCJIE Ha TMPOLEHTHI, AOJM MU YacTH, Ha
JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoB M




yCIIyT, HAJIOTH, 3a1a4 U3 00JIaCTU yNpaBJICHUs
JUYHBIMM ¥ CeMeWHbIMU  (puHaHCaMu);
COCTaBJISITh BBIpa)KEHMUS, ypaBHEHUS,
HEpPAaBEHCTBA U HX CHCTEMbl IO YCJIOBHIO
3aJla4M, UCCIIEOBAaTh MOJIyUEHHOE PEIIeHUuE U
OLICHMBATh IPaBIONOJ00HOCTb PE3yIHTATOB;

7)  omepupoBaTb  IMOHATHSAMH:  CpEIHEE
apupmMeTnyeckoe, MeauaHa, HauOoJbllee U
HauMeHbIllee 3HAYEHUs, pa3Max, AHUcCIepcus,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOro Habopa;
yMEHHE U3BJIEKATD, UHTEPIPETUPOBATD
MH(POPMALINIO, TPEICTaBICHHYI0 B Ta0iuUIax,
Ha JuarpaMMax, rpadukax, OTpa’kalomIyro
CBOMCTBA pEAIBHBIX IPOLIECCOB U SIBJICHMIA;
IpeicTaBiIATh MHGPOPMALMIO C  IOMOIIBIO
Ta0IMIL u auarpamm; HCCIIEN0BATh
CTaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C
NPUMEHEHUEM TpaUuecKuX METOIOB U
AJIEKTPOHHBIX CPECTB;

8) omepupoBaTh MOHSATUSIMH: CIYyYaHHBIN OMBIT
u  chay4yailHoe — coOBbITHE, BEPOSITHOCTb
CIy4yallHOro CcOOBITUS; YMEHHME BBIYHCIATH
BEPOSITHOCTh C MCIOJIb30BAaHUEM I'pauuecKux
METOJIOB; HPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXKEHHSI BEpOSATHOCTEH, KOMOMHATOPHBIE
¢akTtel U GopMyNbl NpU pElIeHUU 3aj]ad;
OLIEHUBATh BEPOSATHOCTHU peabHbIX COOBITUI;
3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMU;
YMEHHE TPUBOAUTH NPUMEPBI IPOSBICHUS
3aKOHa OOJNBIIMX YHCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

9) omepupoBaTh MOHATHSAMH: TOYKa, MpsMasi,
IUIOCKOCTh, MPOCTPAHCTBO, ABYI'PAHHBIM Yrod,
CKpELMBAIOLIMECS NPSAMBIE, apallIENbHOCTh U
MEPIEHIUKYJIIPHOCTh NMPSAMBIX U IJIOCKOCTEH,
yroJl MEXAYy IPSIMBIMH, YTOJI MEXKIY NPSIMOH 1
IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,
paccTosHue OT TOYKM 110  IUIOCKOCTH,
paccTosiHue MEXIy MNPAMBIMH, PpacCTOSHUE
MEX]ly IUIOCKOCTSMHU; YMEHHUE MCIIOJIb30BaTh
IpU PpELIEHUH 3a7ad H3y4yeHHble (QaKTbl U
TEOpEMBbl IJIAHUMETPUM; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

10) omepupoBaTh MOHSATHUSIMHU: MHOTOI'PAHHHUK,
CEUYCHHE MHOT'OI'DaHHUKA, KyO,
napajuiefienunes, npusma, nupamunaa, ¢urypa
U TIOBEPXHOCTh BpAILEHUS, LHWIMHIpP, KOHYC,
map, cdepa, cedeHuss GUIypsl BpalleHus,
IUIOCKOCTh, Kacaromiasics cepbl, LWIMHApA,
KOHyCa, IUIOI@AaAb IOBEPXHOCTH IHPAMUBI,
MIpU3MBI, KOHYyCa, HUIMHApA, TUIOMAaAb chepsl,
00beM KyOa, IPsIMOYT OJIHOT'O




napajulejenunena, — OUPaMUAbl,  IIPU3MBI,
IIWINHPA, KOHYca, [1apa; yMeHue n300pakaThb
MHOT'OI'PaHHHMKHU U ITOBEPXHOCTU BPAILLEHHUS, UX
CEYECHHs] OT PYKH, C IIOMOIIBIO YEPTEXKHBIX
WHCTPYMEHTOB UM  DJIEKTPOHHBIX  CpE/ACTB;
YMEHHME  DACIO3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE; yMeHue pacro3HaBaTh
IIPaBUJIbHBIE MHOIOT PAHHUKH;

11) omepupoBaTh NOHATHUSMHU: J[IBHJKEHHE B
MIPOCTPAHCTBE, o100HbIe ¢burypel B
IPOCTPAaHCTBE;  MCIIONB30BaThb  OTHOLICHHE
wiomaaeil  MmoBepXHOCTEW U 00BEMOB
NOI0OHBIX (PUTYp NPU PELICHUH 3a/1ay;

12) BBUUCIATH TI'E€OMETPUUECKUE BEIMYHUHBI
(uMHa, yroia, miow@Axb, 00beM, IUIOIAAb
IIOBEPXHOCTH), UCIOJIB3YS U3Y4YCHHBIE
(bOopMYIBI U METO/IBI;

13) onepupoBaTh MOHATUSAMU: MPSAMOYTOJIbHAS
CUCTEMa KOOPIMHAT, KOOpPAWHATBI TOYKH,
BEKTOpP, KOOPAMHATBI BEKTOPA, CKaJSIPHOE
MIPOU3BEIACHHUE, YTOJI MEKIY BEKTOpaMu, CyMMa
BEKTOPOB, IIPOM3BEJIEHUE BEKTOpPAa Ha YHUCIIO;
HAXOJUTh C IOMOUIbIO H3YYEHHBIX (HopMys
KOOPZIMHATBl CEpPEeNUHBl OTPE3Ka, PAacCTOSHHE
MEX]ly IByMSI TOUKaMU;

14) BbIOMpATh MOAXOAAIIUIN U3YyUEHHBIH METO/
JUIL  peleHus 3aJa4d,  PaclO3HaBaTh
MaTeMaTHYeckne (akTbl U MaTeMaTH4eCKue
MOZETH B TPUPOIHBIX M  OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yYMEHHME IPUBOIUTH
IpUMEPBI MaTeMaTU4YeCKUX OTKPBITHH
POCCUMCKOM ¥ MHUPOBOM MaTeMaTU4ECKOH
HayKH.




3. CTPYKTYPA U COJIEPKAHUE YYEBHOM JUCIHUIIJIMHBI
3.1. Temarnueckuit Turan yaeonou nucuumumabl O/[.01.03 «MaTtematuka

Konsl HaumenoBanue pazgenos, TeM Bcero O0beM BpeMeHH, OTBE/ICHHBIN HA OCBOSHHE YI€OHOM JUCIIUILINHBI
KOMIIETeHLIUH 4acoB O0s3arenbHas ayAuTOpHAas yaeOHas CamocrosiTenpHas paboTa
Harpyska o0yJaroImuxcs o0yuarommxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB nabopaTopHbIe KypcoBast 4acoB KypcoBasi
paboThI U pabota pabota
MIPAKTHYCCKU (poexr), (mpoexT),
3aHATUS, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Pa3nen 1. [loBTOpenue kypca 9 6 -
MATeMATHKH OCHOBHOM IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llems 1 3a7a4u MaTeMaTHKH 2 2 -
MIPH OCBOSHUU CIEIIUATLHOCTH.
MHuoxecTtBa 1 joruka Yucna u
BBIYHMCIICHUS
OK01-OK 07 | Tema 1.2. ToxxngecTBa ¥ TOXKIECTBEHHbLIE | 2 2 -
npeoOpa3oBaHus. Y paBHEHUS U
HEpaBEHCTBA.
OK01-OK 07 | Tema 1.3. ®yHKuuU 1 rpapuKH. 2 2 -
Pa3nen 2. CTeneHd U KOPHU. 15 10 -
CreneHHas, noka3zarejbHasi H
gorapupmuyeckas GyHKIMA
OK 01-OK 07 | Tema 2.1 Apudmernueckuii KopeHb n— 2 2 -
OU CTEIEHH.
OK 01-OK 07 | Tema 2.2. Crenenu. CtannaptHas ¢popma | 2 2 -

3armcu )16I>'I CTBHUTCJIBHOI'O YK CJIa

10



OK 01-OK 07 | Tema 2.3 UppaunoHaabHbIC YpaBHEHUS 2 2
U HepaBeHcTBa. [Toka3aTenbHbIe
ypaBHEHUS M HEPaBEHCTBA

OK 01-OK 07 | Tema 2.4. Jlorapudm uucna. CoiictBa 2 2
norapupMoB

OK 01-OK 07 | Tema 2.5. CrenenHas QyHKIIHS. 2 2
[TokasarenbHas v JorapupmMuyecKas
(GYHKIIMH, ypaBHEHHsI, HEPAaBEHCTBA
Pa3nen 3 [IpsiMble U MJIOCKOCTH B 15 10
npocrpancTBe. Koopanuarsl u
BEKTOPHI B IPOCTPAHCTBE

OK 01-OK 07 | Tema 3.1. [IoBTOpEeHUE MIaHUMETPUU. 2 2
OCHOBHBIE ITOHATHS CTEPEOMETPUH

OK 01-OK 07 | Tema 3.2. [IpsiMble U IJIOCKOCTH B 2 2
npoctpaHcTBe. [lapannenbHocTh
HPSMBIX, IPAMOM U TIOCKOCTH,
IJIOCKOCTEN

OK 01-OK 07 | Tema 3.3. [lepneHAUKYISIPHOCTD 2 2
MPSIMBIX U MIJIOCKOCTEN

OK 01-OK 07 | Tema 3.4. Yrisl MeXAY IPAMBIMU U 2 2
TUIOCKOCTSIMH

OK 01-OK 07 | Tema 3.5. KoopnuHaThl 1 BEKTOPHI B 2 2
IIPOCTPAHCTBE
Pa3nen 4. OcHOBBI TPUTOHOMETPHH. 15 10
Tpuronomerpuieckue GpyHknu

OK 01-OK 07 | Tema 4.1. OCHOBBI TPUTOHOMETPUHU 2 2

OK 01-OK 07 | Tema 4.2. OcHOBHBIC 2 2
TPUTOHOMETPUYECKHE TOXKIECTBA

OK 01-OK 07 | Tema 4.3. TpuronomeTrpudeckue 2 2
(GyHKLIMH, UX CBOMCTBA U rpaduku

OK 01-OK 07 | Tema 4.4. TpuronomeTpudeckue 2 2
ypaBHEHUS M HEPaBEHCTBA

OK 01-OK 07 | Tema 4.5. cnionb3oBaHue 2 2
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TPUTOHOMETPHUH B MPO(ecCHOoHaIBHOM
chepe

Pa3znen 5. MHOrorpaHHuKHM U TeJjia 18 12
BpalleH st

OK 01-OK 07 | Tema 5.1. MHOTOTpaHHHUKH 2 2

OK 01-OK 07 | Tema 5.2. [IpaBuiibHbIe MHOTOTPAaHHUKH. | 2 2
[Inomans MOBEPXHOCTH
MHOTOTPaHHHUKOB

OK 01-OK 07 | Tema 5.3. Tena BparieHus 2 2

OK 01-OK 07 | Tema 5.4. O0beMbI U ILIOIIAIH 2 2
MOBEPXHOCTEH Tem

OK 01-OK 07 | Tema 5.5. J/IBuKeHHE B IPOCTPAHCTRE. 2 2
Ceuenusi 1 KOMOMHAIINH
IPOCTPAHCTBEHHBIX QUTYD B
npodeccuoHaNbHBIX 3a/1a4ax

OK 01-OK 07 | Tema 5.6. Pemienue 3anau. 2 2
MHOrorpaHHUKH U TeJa BPAICHHUS
Pa3nen 6. [lpousBoanas u 24 16
neppoodpasHasi G yHKuMu

OK 01-OK 07 | Tema 6.1. MOHOTOHHOCTb M SKCTPEMYMBI | 2 2
¢bynkimu. Touykun 3KkcTpeMyma

OK 01-OK 07 | Tema 6.2. [ToHsiTHE HETPEPHIBHOCTU 2 2
bynkuuu. MeTtog HHTEpBaIOB

OK 01-OK 07 | Tema 6.3. [IpousBoaHasi. 2 2
I'eoMerpuueckuii U GU3HUECKUI CMBICIT
IIPOU3BOAHOU

OK 01-OK 07 | Tema 6.4. MOHOTOHHOCTb (DYHKIIHH. 2 2
Touku 3kcTpeMyMa

OK 01-OK 07 | Tema 6.5. HauGounpiiee 1 HauMeHbIIIee 2 2
3HauyeHus QyHKIUU

OK 01-OK 07 | Tema 6.6. HaxoxaeHne OoITUMAILHOTO 2 2
pe3ysbTaTa C IOMOIIBIO TPOU3BOAHOMN

OK 01-OK 07 | Tema 6.7. [Tepoobpa3Hast pyHKIHN 2 2
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OK 01-OK 07 | Tema 6.8. ITnomaas KpuBOJIMHEHHOM 2 2 1
tpanenuu. ®opmyna HeroToHa —
JletiGHuIA
Pasznen 7. Teopusi BeposiTHOCTEH H 12 8 4
CTATHCTHKA

OK 01-OK 07 | Tema 7.1. [IpencraBnenre qJaHHBIX H 2 2 1
OIHCaTeNbHAS CTATHCTHKA

OK 01-OK 07 | Tema 7.2. Cny4aiiHble COOBITHS. 2 2 1
Onepanu Ha COOBITUAMEI

OK 01-OK 07 | Tema 7.3. DneMeHThl KOMOMHATOPUKHI 2 2

OK 01-OK 07 | Tema 7.4. CiyualiHble BETUUMHBI U 2 2
pacripeneneHus. MaTemaTiHaeckoe
OKHJIaHUE CIYyYaitHOW BEITMYNHBI

IIpoMexxyTouHast aTTecTanus: 3a4€eT C OL[€HKOMN -

Bcero uacos 108 72 36
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3.2. Conep:xxanue o0yueHusi mo yueonoii nucuumianne OJ1.04. «kMaremaTuka

HaumeHnoBaHue pa3iesios,
TeM y4eOHOH JUCHUNIMHBI

Copep:xanue y4e0HOI0o MaTepuajia, jadoparopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4aromuxcs

O0neM yacoB

YpaBHEHUS U HEPABEHCTBA.

HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3aJa4 U 3a7a4 U3
pa3IM4HbIX 00JIaCTel HAYKU U peaslbHON kU3HU. CUCTEMBI M COBOKYITHOCTH PAIl[MOHAJIBHBIX YPaBHEHHH
1 HepaBeHCTB. CUCTEMBI JIMHENHBIX YpaBHEHMH. Pellienre npuKiIaaHbIX 3a7a4 ¢ TOMOLIBIO CUCTEMBbI
NIMHEHHBIX ypaBHEHUN

1 2 3
Paszpnea 1. IloBTOpenue 9
Kypca MaTeMaTHKH
OCHOBHOM HIKOJIBI
Tewma 1.1. Llens u 3apaun Coneprkanue yueOHOro MaTepuaia
MaTeMaTHKH MPU OCBOCHUH [[{enb 1 3a1a4u MaTeMaTUKU IPU OCBOEHUU CIIENUaIbHOCTU. ba3oBble 3HAHUS U YMEHMS 110 MATEMATUKE 2
crequanbHOCTH. MHOXKECTBA B TpodecCHOHANBHOM U B TOBCETHEBHOM J1eATEIIbHOCTH. MHOXECTBO, ONepaIliy HaJl MHOKECTBAMH.
u oruka Yucna u Juarpammbl Ditnepa—Benna. Mcnosib3oBaHue T€OPETUKO-MHOKECTBEHHOTO arliapata Jjisl O CaHUs
BBHIYMCIICHUS peasibHBIX MTPOIIECCOB U SBJICHUI B MPOQEeCcCHOHANBHOM EeATeIbHOCTH, IPU PEIICHUH 3a/1a4 U3 IPYTUX
nuciuiuinH. OnpeaesneHue, Teopema, clefcTBUe, 10Ka3aTeabcTBo. HatypanbHble U 1ienble uncia.
[Ipu3HaKy AETMMOCTH IENbIX Yrcell. PanronansHbie ynciaa. OOBIKHOBEHHBIC U IECATUYHBIC ApO0H,
MPOIICHTHI, 0ECKOHEUHBIE MTEPUOJUIECKIE TPOOH. ApH(PMEeTHIECKIE ONIEPALNH C PAIIMOHAILHBIMH
yyciIaMH, IpeoOpa3oBaHus YUCIOBBIX BeIpaxkeHU. [leficTBuTenpHbIe yncna. ParimonansHblie U
ppalMoHaIbHbIe Yuciaa. ApudmeTnuecKue ornepanuu ¢ AeicTBUTEeIbHbIMHA Yncaamu. [Ipubnuxéannie
BBIYMCIICHUS, IPABUJIA OKPYTJICHHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BEIYMCICHUI
KoMOuHupoBaHHOE 3aHATHE
Tema 1.2. ToxnectBa u Conepkanue yueOHOro MaTepuaia
TOXACCTBCHHBIC ToxmecTBa U TOXKIECTBEHHbBIC Tpeo0pa3oBaHus. Y paBHEHUE, KOPEHb ypaBHeHUs. HepaBeHCTBO, 2
peobpasoBaus. pelieHne HepaBeHCTBAa. MeTo HHTepBaIoB. Perienne menbix 1 1poOHO0-paliiOHaNbHBIX YPaBHEHHUH U

KomOnHMpOBaHHOE 3aHATHE

Tema 1.3. ®ynkuuu u

Cozepkanue y4eOHOro MaTepuana
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rpaduky.

DyHKIMsA, criocoObl 3ananus ¢yHkuuu. ['paduk pyHkiuu. BzaumHo obOpatHbie QyHkmuu. O01acTh
ornpeneneHus 1 MHOKeCTBO 3HaueHWi ¢yHkiuuu. Hymun ¢ynkiuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
UétHbie 1 HeUETHBIE (PYHKINU

KomOuHMpOBaHHOE 3aHATHE

CamocrosiTenbHas paboTa

coieprKaIIMX Jorapumbl

Pedepat no teme «Mctopus pa3BUTHS TIOHATHE O YUCIIE) 3
Paznen 2. Crenenu u 15
KopHH. CTeneHHasn,
NnoKa3areJibHas U
Jorapupmudeckas
GyHkunu
Tema 2.1 Apudmernuecknii (Conepkanne yueOHOTo MaTepraia
KOpPEHb N—O0 CTEIECHMU. ApudmeTruecKkuil KOpeHb HaTypaslbHOM cTeneHu. JleficTBus ¢ apudMeTnueckuMU KOPHIMH n—O0it 2
CTEIEHHU.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.2. Crenenu. Conepxanue yueOHOro MaTepraia
CTaHIIaPTIEaH hopma Crenenb ¢ 1eabM nokazaTteneM. CtangapTHas popMa 3alIUCH JeHCTBUTENLHOrO yncia. Mcnosib3oBanue 2
3arncen ACUCTBUTCIBHOTO oy onigmmedt (hopMbl 3aMMCH AeHCTBUTENBHBIX YHCEN IS PellleHUs MPAKTHIECKUX 3a1a4 ’
e npeAcTaBieHus JaHHbIX. CTeneHb ¢ paloHaIbHBIM Moka3aTeneM. CBoliCTBa CTEEHU.
[TpeoOpa3zoBaHue BeIpaKeHUH, COAEPKAIIUX CTEIIEHU C pallMOHAIbHBIM ITOKa3aTeaeM
KoMOMHMPOBAaHHOE 3aHATHE
Tema 2.3. Uppaunonansusie (Conepkanne yaeOHOTo MaTepraa
YpaBHCHUS U HEPABCHCTBA. |PellieHne MppaloHalIbHbIX YpaBHEHUN U HepaBeHCTB [1okazaTenbHble ypaBHEHUS U HEPaBEHCTBA 2
[TokasarenbHbie ypaBHeHHS [ KOMOHHUPOBAHHOE 3aHATHE
1 HEPAaBEHCTBA
Tewma 2.4. Jlorapudm uncna. [Conepxanue yaeOHOro MaTepraa
CaoticTBa morapupmon Jlorapudm umcna. JlecaTHuHbIC U HATypalbHbIC JIorapudmbl. [IpeoOpazoBaHue BhIpaKECHUH, 2

KomOuHMpOBaHHOE 3aHATHE

Tema 2.5. Crennennasa

CopepxaHue yueOHOro MaTepuaia
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¢ynakuus [TokazarenbHas u
norapupMuyeckast GyHKIUH,
ypaBHEHHS, HEPaBEHCTBA

CrenenHasi yHKIHSI ¢ HATYpaJIbHBIM U [[EIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduk KOpHs n-oi creneHu [TokazaTenbHas v jorapupmudeckas GyHKIIMH, UX CBOMCTBA U rpadUKH.
JlorapumMudeckue ypaBHEHHS U HEPaBEHCTBA

KomMOuHMpOBaHHOE 3aHATHE

KOM6I/IHI/IpOBaHHOC 3aHATHC

CamocrosiTenbHas padbota 5
1. Ilpesentauus no treme «IlokasarenpHas GyHKIUSA B IPUPOJE U TEXHUKE»
2. IlpesenTanus no reme «IIpumenenue norapupmony
Paznen 3 [Ipsimble u 15
IUIOCKOCTH B
NPOCTPAHCTBe.
Koopaunarsl u BeKTOpBI B
NPOCTPAHCTBE
Tema 3.1. [ToBTOpEeHue Conepxanue yueOHOro MaTepuaia
mtaHuMeTpun. OCHOBHBIC  (OcHOBHBIE DUrypbI, (QAKTHI H TEOPEMBbI ILTaHuMeTpun. OCHOBHBIE ITOHSTHS cTepeoMeTpun. Touka, 2
TTOHATHA CTCPCOMETPHH npsiMas, INIOCKOCTb, TPOCTpaHCTBO. [ToHATHE 00 aKCHOMATUYECKOM MOCTPOESHUH CTEPEOMETPUH:
AQKCHOMBI CTEPEOMETPHUHU U CIEJICTBUS U3 HUX
KoMOuHupoBaHHOE 3aHATHE
Tema 3.2. [Ipsimbie u ConepxaHue yueOHOro MaTepuaia
[JIOCKOCTH B IIPOCTPAHCTBE. |B3apMHOE pacIioioKeHHe NPSMBIX B POCTPAHCTBE: MTepeCceKaroIMecs, MapajienbHble U 2
HapaHHeHBHOCTB OpAMBIX,  \ckpemumBaronmecs npsaMble. [TapamiensHOCTb TPIMBIX M IIFIOCKOCTEH B IIPOCTPAHCTBE: NapasliebHble
MPSIMOM U IITIOCKOCTH, N o
OCKOCTEN pSMBbIE B IPOCTPAHCTBE, APAJUIEIILHOCTD TPEX MPAMBIX, IapaJUIEIbHOCTD MPSIMON U IJIOCKOCTHU. YTJIbI
C COHAIPaBJIEHHBIMU CTOPOHAMU, YI'0Jl MEXKY NPSAMBIMU B TpocTpaHcTBe. [lapannenbHocTs
MJIOCKOCTEN: TapasljiesbHbIe III0CKOCTH, CBOMCTBA MapalieNbHbIX M10ockocTeill. [Ipocreiinme
POCTPaHCTBEHHbIE GUTYPHI HA MJIOCKOCTHU: TETPa’ip, KyO, mapasuiesenurei, IoCTPOeHHE CeUCHU
KomOuHMpOBaHHOE 3aHATHE
Tema 3.3. ConepxxaHue yueOHOro MaTepraia
[leprien MKy IIpHOCTE [lepneHIUKYJISIPHOCTh IPSIMON U IJIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMBIE B IPOCTPAHCTBE, IPSIMbIE 2

MPSIMBIX U MIJIOCKOCTEN

Mapa/uICIbHBIC U ICPICHAUKYJIAPHBIC K IIJIOCKOCTHU, ITPU3HAK MEPIICHANKYJIAPHOCTHU HpﬂMOﬁ n
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[JIOCKOCTH, TEOpEMa O MPSMOM MEePIEHUKYISIPHON MIOCKOCTH

KoMOuHupoBaHHOE 3aHATHE

Tema 3.4. VYraer wmexnyCoaepxanue yaeOHOTO MaTepraa

[IPAMBIMH U IUNIOCKOCTAMHU VT y1p1 B IPOCTPAHCTBE: YTOJ MEXKY MPSIMON U MIIOCKOCTHIO, ABYTPAHHBIA YIoJl, TMHEUHBIN yToJ 2
NBYTpaHHOTro yria. [leprnenauKkyisp U HakJIOHHbIE: PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH, PACCTOSHUE OT
PSMOM 10 TNTIOCKOCTH, MPOEKIUs (PUTYpPHI HA TIOCKOCTb. I1eprneHIuKyIIpHOCTb IUIOCKOCTEH : TPU3HAK
HepHeHANKYJIIPHOCTH IBYX IIJIocKocTell. Teopema o TpéX meprneHauKyspax
KoMOuHupoBaHHOE 3aHATHE

Tema 3.5. Koopnunatel ' [CopepikaHue yueOHOro MaTepuasa

BCKTOPBI B IIPOCTPAHCTBE  |BekTOp Ha MJIOCKOCTH U B IpocTpaHcTBe. Cl0KeHHEe U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 2
qricio. Paznoxenune BekTopa 1mo TpéM HEKOMILIaHapHBIM BekTopaM. [IpaBuio napaienenunena.
Pemenue 3a1a4, CBSI3aHHBIX ¢ TPUMEHEHUEM MTPaBUII IeWCTBUI ¢ BeKTopaMu. [IpsmMoyronsHas cucrema
KOOpAMHAT B pocTpaHcTBe. Koopnuuatet BekTopa. [Ipocreiimme 3agaun B KoopauHaTaX. YToJI MExXI1y
BekTopaMu. CKalsipHOE MPON3BEEeHIE BEKTOPOB. BhIUKCIeHNE YTIIOB MEKIY MPSIMBIMU U
niockocTsiMu. KoopiMHAaTHO-BEKTOPHBINH METO/I IPU PEIIEHUH FEOMETPUUYECKHUX 3a]1a4
KomOuHMpOBaHHOE 3aHATHE
CamocrosiTenbHas paboTa 5

1. Coobuenue no teme «Mcropus pa3BUTHSI F€OMETPUH KaK HAYKI»
2. IlpesenTanus o teme «Tena BpalieHuss © MHOTOTPaHHHUKID)
Pa3nea 4. OcHoBBI 15
TPUTOHOMETPHH.
Tpuronomerpuieckue
bynkuuu

Tema 4.1. OcHOBBI Copepxanue yueOHOro MaTepuaia

TPUTOHOMETPHH CHHYC, KOCUHYC U TaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCUHYC, ApPKKOCUHYC, APKTAaHI€HC YHCIOBOIO 2
aprymenTa. TpuroHoMeTpuyeckasi OKpyKHOCTb, ONpeiesIeHe TPUTOHOMETPUUECKUX (DYHKIIHM
YHCJIOBOI'O apryMEHTa
KomOuHMpOBaHHOE 3aHATHE

Tema 4.2. OcHOBHBIE Conepxkanue yueOHOr0 MaTepuaa

TPUTOHOMETPUYECKHE [IpeoOpazoBaHue TPUTOHOMETPHUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYJIBI 2
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TOXKIECTBA KomOuHMpOBaHHOE 3aHATHE
Tema 4.3. CopepxaHnue yueOHOro MaTepuaia
Tpuronomerpuueckue Oynkuus. [lepuoanueckue pynknun. Tpuronomerpuyeckrue QyHKIUN, UX CBOHCTBA U IpapUKu 2
(byHinm, nx cBoiicTsa u KoMOuHupoBaHHOE 3aHATHE
rpaduku
Tema 4.4. ConepxkaHue yueOHOro MaTepuaia
Tpuronomerpuueckue PelieHre TPUrOHOMETPUUYECKUX YpaBHEHUN. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 2
YPABHCHUA W HCPABCHCTBA 1 s iGppipoBanHOe 3aHATHE
Tema 4.5.Mcnonp3oBanne  [ComepxaHue yueOHOro Matepuasa
TPHT'OHOMETPHH B [IpoBeneHmne npakTHYECKUX PacyeToB 1o popMmyJiaM TpuroHomerpuu. Mcrnosp3oBanue rpapukon 2
npodeccuonanbHol chepe (YHKIMH 7151 Kccael0BaHus IPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT IIPU PEIICHUU 331a4 U3
Npyrux y4eOHbIX AUCHMILIMH U pPeanbHOM KU3HU
KomOuHMpOBaHHOE 3aHATHE
CamocrosTenbHas paboTa 5
1. TIpesentauus no reme «TpuroHomerpuueckue GyHKIHUN B IPUPOJE U UCKYCCTBE»
Pa3znen 5. MHOrorpaHHuku 18
U TeJ1a BPpalleHHsA
Tema 5.1. MHororpannuku |[CogepxaHue yueOHOro Matepuasna
[loHsITHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OI'DAHHHKA, BBIITYKJIbIE U HEBBITYKJIbIE 2
MHOI'OI'PaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: n-yrojabpHas npu3Ma; rpaHd ¥ OCHOBAHMSI
PU3MBI; IpSAMasi 1 HAKJIOHHAs IIPU3Mbl; OOKOBasl U MOJIHAS OBEPXHOCTH Npu3Msbl. [lapannenenunen,
PSAMOYTOJIbHBIN MapaJiesenuines u ero ceoicraa. [lupamMua: n-yronbHas nupamuaa, rpaHu v
OCHOBaHUE MUpaMuUbl; 00KOBas U MMOJIHASI IOBEPXHOCTh U PaMU/Ibl; IPaBUJIbHAS U yCeuEHHAs
nupaMua. DJIEeMEHThl IPU3Mbl U MHpaMubl. Beluucienne 31eMeHTOB MHOT OIpaHHUKOB: pEOpa,
TMaroHaJu, yrJibl
KoMOuHupoBaHHOE 3aHATHE
Tema 5.2. [IpaBusibHbIC Conepxanue yueOHOro MaTepuaia
MHOTOrpaHHUKH. I1nomane  [TpapunsHele MHOrOrpaHHUKH: IOHATHE IPABUIBHOrO MHOTOrPAHHHKA; IPABHIIbHAS IPH3MA 1 2

[MOBEPXHOCTU
MHOT'OTPAaHHUKOB

NpaBUIbHAS MMPaMUa; MpaBUIbHASL TPEYToJIbHAS MUPaMUa U IPaBHIIbHBIA TETpa’p; KyO.
[IpencraBieHue o0 NpaBUIIbHBIX MHOTOTpaHHUKAX: OKTadAp, 10AEKa’3Ap U ukoca’ap u ap. Ceuenus
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MPU3MbI U TUpaMubl. [lnoimans 60KOBOM MOBEPXHOCTH U MOJHOW MMOBEPXHOCTHU MPSIMOUN MPU3MBI,
I011ab OCHOBAHHM, TeOpeMa 0 OOKOBOM MTOBEPXHOCTH MPSAMOM npu3MBbl. [11o11ans 60KoBOM
MOBEPXHOCTH U MOBEPXHOCTHU MPABUIBLHON MUPAMHIBI, TEOpEMa O IO OOKOBOM MOBEPXHOCTH
yCceuEHHON U PaMHUIbI

KOM6I/IHI/IpOBaHHOC 3aHATHEC

Tema 5.3. Tena BpaieHus

ConepxkaHue yueOHOro MaTepuasa

[{nnuHIpruecKas NOBEPXHOCTh, 00Pa3yoNye HMINHAPUYECKON TOBEPXHOCTH, OCh IUIUHIPHUUECKON
noepxHocTH. L{umnHap: ocHoBaHUS U OOKOBasi IOBEPXHOCTb, 00pa3yomias 1 0Cbh, MIIOIIAs OOKOBOH U
oJHOW noBepxHocTH. KoHnveckas moBepXHOCTh, 00pa3yroline KOHUYEeCKON OBEPXHOCTH, OCh U
BEpILIMHA KOHUUECKOH nmoBepxHocTH. KoHyc: ocHOBaHME U BeplIMHA, 00pa3yrouiasi U OCh, IJIOLIAb
GOKOBOH U MOJHOM MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yrolIye U BBICOTA, OCHOBAHUS U OOKOBast
noBepxHocThb. Cdepa u map: LEeHTp, paanyc, AMaMeTp, IJIOLIA1b IOBEPXHOCTH chepbl. B3anMmuoe
pacrionoxeHue cepbl U MIIOCKOCTH, KacaTelbHast IIOCKOCTh K cdepe, riomans chepsl. M3o0paxenue
TeJl BpallleHMs Ha MJIOCKOCTH. Pa3BEpTka IUIMHIpA U KOHYCa

KomMOuHMpOBaHHOE 3aHATHE

Tema 5.4. O0beMbI 1
[JIOIIAIN TIOBEPXHOCTEN TN

Cozeprkanue y4eOHOro MaTepuana

[Tonsitue 06 00BEMe Tena B mpoctpancTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
PSAMOYTOJIbHOTO MapaIeNenuIena U ciaecTBUs U3 He€. 00beM nupamuabl U npu3Mbsl. O0bEM
ITMHIPa, KoHyca. O0BEM mapa u riomans chepsl. [TomodHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS
MEX1Y TUTOIIAIMU TTOBEPXHOCTEH, 00bEMaMu TOA00HBIX Tell. CeueHus NuIMHapa (mapauieabHo U
NepHeHANKYJIIPHO OCH), CeUeHHs KOHYca (TMapalyieIbHOe OCHOBAHHIO U PO XOASIIEe Yepe3 BEPIINHY),
ceueHus Imapa. MHOrorpaHHUK, ONMCaHHBIA 0KOJO cepsl; cdepa, BMCaHHAS B MHOTOIPAHHUK WJTH B
TEJIO BpallleHUs

KoMOuHupoBaHHOe 3aHATHE

Tema 5.5. JIpurkeHue B
rnpoctpancTBe. CeueHus u
KOMOHWHAITHH
MPOCTPAHCTBEHHBIX QUTYD B
MpodeCCHOHANIBHBIX 3a/1auax

CozepkaHue y4eOHOro MaTepuana

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPAMHIAX, HapaJuleienune1ax, NpaBuiIbHbIX MHOrOrpaHHUKax. CUMMETpUs B IPUPOJE,
ApPXUTEKTYypE, TEXHHUKE, B OBITY, B mpodeccun. Vcrnonb30BaHne NBHKEHU B TIPOCTPAHCTBE MPU
pemeHnu 3a1a4. [locTpoeHne cedeHnii MHOrOrpaHHUKOB | Tell BpamieHus. Merox cienoB. KomOunamus
TEJ BpallleHUs 1 MHOTOI'paHHUKOB. M crionb30BaHne KOMOUHAIIMI MHOTOTPAHHUKOB U TEJ BPaIlleHUs B
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[IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4ax

KoMOuHupoBaHHOE 3aHATHE

Tema 5.6. Pemenue 3amau.

Cozeprkanue y4eOHOro MaTepuana

MHOrorpaHHHKH ¥ TelIa Brruncnenne Benu4uH (JJIMHA, YTOI, 00beM, IIOMAAb IIOBEPXHOCTH) TEOMETPUIECKUX (puryp, 2
BPaLCHIA UCIOJIb3Ysl U3ydeHHbIe GOpMYIIbl U MeTObl. [locTpoeHne ceueHnii MHOIOIrpaHHUKOB METOZIOM CJIE/IOB,
BBHITMIOJTHCHNE (BRIHOCHBIX) IJIOCKHUX YEPTEKEH U3 PHCYHKOB MIPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY,
cOOKY, CHU3Y
KoMOuHupoBaHHOE 3aHATHE
CamocrosTenbHas paboTa 6
1. PaGora no co3gaHu0 MOJIETd MHOTOI'PAaHHUKOB
2. TlpesenTanus mo reme «Tena BpalieHus: © MHOTOTPaHHUKI
Pa3nen 6. [IpousBoanas u 24
nepBooopasHas PyHKUHH
Tewma 6.1. MonoToHHOCTh U |CojiepKaHuE y4eOHOI0 MaTepHraia
DKCTPEMYMBI QYHKIHH. [TpoMexyTKH MOHOTOHHOCTH (DyHKIIMH. MakcUMyMbl U MUHUMYMBI pyHKIIMU. Haubonbiiee u 2
Touxu sxcTpemyma HauMEHbIIIee 3HaUeH e (DYHKITMH Ha TPOMEKYTKE
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.2. [Toustue ConepxaHnue yueOHOT0 MaTepuaia
HCTPEPBIBHOCTH (YHKIIIH. HenpepsiBabIe QyHKIIMH. MeTO HHTEPBAJIOB JI PEIICHUSI HEPAaBEHCTB
Meton unTepBasios KoMOuHupoBaHHOE 3aHATHE 2
Tewma 6.3. [IponsBogHas. Conepkanue yueOHOro MaTepuaia
FeOMeTPquCKHﬁ H [TpousBoanHas pynkuuu. ['eoMmeTpudecknii U GU3NIECKUN CMBICT MPOU3BOAHOM. [Ipor3BoIHbIE 2
q’queCKHHfMHCH hrieMeHTapHbIX QyHKIUNA. DopMyTbl HAXO0XKIEHUS MPOU3BOAHON CyMMBI, TPOU3BEIEHUS U YACTHOTO
[1POM3BOHON by
KoMOuHupoBaHHOE 3aHATHE
Tema 6.4. Monotonnocts  |ComepxaHue yaeOHOTO MaTepHraa
¢dbysakiun. Toukn [TprMeHeHre TPON3BOIHON K UCCIICAOBAHHUIO (PYHKIIMI Ha MOHOTOHHOCTD U OKCTPEMYMBI 2

HKCTpEMyMa

KomOnHMpOBaHHOE 3aHATHE

Tema 6.5. HauOounsiiee n

CozepkaHue y4eOHOro MaTepuana
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HauMEHbIlIee 3HAUCHUS Haxoxxenne HanbobIIero ¥ HaMMeHbIIero 3HaueHus: QyHKIMKN Ha oTpeske. [IpuMenenune 2
(Gynkunn [MPOU3BOTHON JIJIsI HAXOXKACHUSI HAUITYUIIIEro pelieHrs B IPUKJIAJAHBIX 3aj1adax, JJid Ol peaeIeHUs
CKOpPOCTH Tpoliecca, 3aaHHOT0 (GOpMYIOii UITH TpadruKOM
KomMOuHMpOBaHHOE 3aHATHE
Tema 6.6. Haxoxnenue Conepxanue ydeOHOro MaTepuaa
ONTUMAJIBHOIO pe3yibTaTa ¢ |[[pukiaanbie 3a/1aud, B TOM YUCJIE COLUATBHO-I)KOHOMHYECKOTO U (PU3MUECKOT0 XapaKTepa, X 2
MMOMOIIIBIO TTPOU3BOTHOM pellIeHne CPpeACTBaMU MaTEMAaTUYECKOr0 aHaJIn3a
KoMOuHupoBaHHOE 3aHATHE
Tema 6.7. IlepBoobpasnas  [CoaepkaHue yueOHOro MaTepuaa
yHxHH [TepBooOpa3zHas. Tabmauia mepBooOpa3HBIX 2
KoMOuHupoBaHHOe 3aHATHE
Tema 6.8. [lmomans Copepxanue yueOHOro MaTepuaia
KPUBOJIMHEHHON TPANCHH. |[{HTerpai, ero reoMeTpUIecKHil 1 GU3MUecKuii cMbICH. BbIdncIeHHe HHTErpata o (popMyle 2
Popmyna HetoToHa — Herorona-JlelioOauna
JleitOHUIA
KomOuHMpOBaHHOE 3aHATHE
CamocrosiTenbHas pabota 8
1. BeimonHeHWE MPAKTUYECKUX 3aJaHUN HA UCCeAoBaHne GYHKIUNA U TOCTPOEHUE IParKOB
2. BrmosHeHWE MPAKTUYECKUX 3aIaHUN HA BBIYUCICHIE HHTETPAIOB
Paszpnen 7. Teopus 12
BEPOSITHOCTEH U
CTATHCTHKA
Tema 7.1. IlpenctaBnenne |[CoaepkaHue yueOHOro MaTepuasa
JTAHHBIX U OIUCATEIIbHAA [IpencTaBieHre TaHHBIX C TOMOIIBIO Ta0MI U AuarpamMm. CpeaHee apupMeTHIecKoe, MeIraHa, 2
CTATHCTHKA HauOOoNbIIee U HaUMEHbIIIee 3HaYeHHS, pa3Max, JUCIEPCUsi, CTaHJapPTHOE OTKJIOHEHHE YHCIIOBBIX
Ha0OpOB
KoMOuHupoBaHHOE 3aHATHE
Tema 7.2. CnyvaiiHbie Copepxanue yaeOHOr0o MaTepraia
coObItist. Oreparnu Haz CnyyaliHple SKCIIEpUMEHTBI (OMBITHI) M CIy4yallHbIE COOBITHSI. DJIEMEHTApHBIE COOBITHS (MCXOMBI). 2

COOBITHSIMUA

BeposiITHOCTh ClTy4aifHOTO COOBITHS. BIIM30CTh YacTOTHI U BEPOSITHOCTH cOOBITHIA. CiTydaifHbIe OMBITHI C

[PAaBHOBO3MOXHBIMHU QJICMCHTAPHBIMU COOBITHSAMU. BCPOSITHOCTI/I CcOOBITHI B OIIbITax C
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PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSMHU.
Omneparnuu HaJl COOBITUSAMH: TIepeceueHre, 00beANHEHNE, TPOTHBOIOJIOKHBIE COOBITUS. J(MarpaMmbl

Ditnepa. Dopmysa CI0XKEHUS BEPOSITHOCTEH. Y ClIOBHAsI BEPOSITHOCTh. Y MHOYKEHUE BEPOSITHOCTEH.
JlepeBo cimyuaiiHoro skcrepuMenTa. @opmyna mojaHoi BeposTHOCTH. He3aBucuMbIe COOBITHS

KomOuHMpOBaHHOE 3aHATHE

Tema 7.3. DneMeHTHI

ConepxkaHue yueOHOro MaTepuasa

KOMOMHATOPUKH KomOunHaTopHOe mpaBmiio yMHOKeHus. [lepectanoBku u Gaxtopuan. Yucio couetanuid. TpeyronbHUK 2
[Tackans. @opmyna 6uHoma HeroToHa
KoMOuHupoBaHHOE 3aHATHE
Tewma 7.4. Cnyqaiinbie Copepxanue yueOHOro MaTepuaia
BCJIIMINHBL U PACHPENCICHUA. Criyyaiinas BenuunHa. Pacnpenenenue BepositHocTed. Jlmarpamma pacnpeneneHus. IIpumepst 2
MaremaTH4eCKOe 0XKUAAHHUE |pacripesie/ieH i, B TOM UKCIIe, TeOMETPHUECKOE H OUHOMHUAILHOE.
CIly4aiHO¥H BETHYHHBI UuciioBbIE XapaKTEPUCTUKH CIIy4alHBIX BEJIMYHMH: MATEMATUYECKOE OKUJAHUE, TUCIIEPCUs U
CTaHJapTHOE OTKJIOHEHUE. [IpuMepsl NpuMeHeHus: MaTEMaTUYECKOr0 OKHUIaHHsI, B TOM YHCIIE B
3a/1a4ax U3 TOBCEIHEBHON KU3HU. MaTeMaTnueckoe okuaHue OMHapHON CIy4aiHOMN BeITUYUHBL.
MaTtemaTndeckoe 0KUJIaHuEe CYMMBI CIIy4alHBIX BEJIMYMH. MaTemMaTHUyecKoe OXKHIaHue U JUCIepCus
reOMETPUYECKOro U OMHOMHUAJILHOT'O paclpeesieHui
KoMOuHupoBaHHOE 3aHATHE
CamocrosiTenbHas padbota
[Ipesentanus no Tteme «lIpumMeHeHHe TeOopuM BEPOATHOCTEW W MaTEeMaTHUECKOM CTAaTUCTHUKU B 4
pa3IMuYHBIX chepax AeaTeTbHOCTH
IMpome:kyTouHas arTecTanus (3a4er ¢ OLEHKON) 2
Bcero: ‘ 108
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4. YCJIOBUSA PEAJIN3AIIAU ITIPOT'PAMMBI YUEBHOM JIUCHUTIJIMHBI

4.1. TpeOoBaHMA K MAaTePHAJIbHO-TEXHHUYECKOMY 00ecIeYeHuIo
Peanuzauust nporpaMmsbl yueOHON AUCHMIUIMHBL TpeOyeT Haauuusg  y4eOHOro
KJIACCa MAaTEMAaTUKH.

[TogroroBka BHEAyAUTOPHOM paOOThl JODKHA O0OECIEYMBATHCS JIOCTYIIOM
KaKJI0ro oOyyaromerocss kK 0Oa3aMm JOaHHbIX M OuOiamoreyHbiM ¢GoHmam. Bo Bpems
CaMOCTOSITEJILHOM MOATOTOBKH, 00yYaromuecs AOKHBI ObITh 00ECIICYeHBI TOCTYIIOM K
cetu MHTEpHET.

Oo6opynoBanue y4e0HOro kaduHera U padounx MecT KaOMHeTA: MOCATOYHBIC

MecTa JiJIsl 00yJaromuxcsi, pabodee MECTo MpernoiaBaTes, J0CKa, YAeOHUKH.

Texnnueckue cpeacTa o0ydeHusi: HOyTOYK, IPOEKTOP, IKPaH.

4.2 O0mme TpeOOBAHMA K OPraHU3ANMU 00Pa30BaTeIbHOM 1esITeJbHOCTH

OcBoeHnne 00y4aroIMMUCS Y4€OHON TUCIMILIMHBI MOKET MTPOXOAUTH B YCIOBUAX
Co3laHHOW 00pa3oBaTeNbHON cpelabl Kak B 00pa3oBaTENbHON  OpraHu3aluu
(YyapexxneHuun), Tak M B OPraHW3alUsIX, COOTBETCTBYIOMIMX NPOGUIIO0 yIeOHOM
JTVCLIMIUIVHBL.

[IpenonaBanue y4eOHOM AMCUMIUIMHBI JOKHO HOCUTH TEOPETHUECKYI0 U
MPAKTUYECKYIO HAMpPaBIEHHOCTh. B mponecce mpakTUYeCKUX 3aHATHA OOydaroluecs
3aKpEIUISIOT M YIIIYOJIAIOT TEOPETUYECKUE 3HaHWs, NPHOOPETAIOT HEOO0XOIUMBbIE
npo¢eCCHOHANTbHBIE YMEHUS U HaBBIKH.

N3yyenne  aucuumumebel — «MaremaTtuka» 10 CIHEHHAIBHOCTH  JOJDKHO
IPEIIIECTBOBATh OCBOCHUIO PO(ECCHOHAIbHBIX MOYJIEH.

Teopernueckue 3aHATHUSL JODKHBI MPOBOJUTHCS B Yy4eOHOM KaOMHETe
MAaTEMaTUKH.

Texyuuii 1 MPOMEKYTOUHBIM KOHTPOJIb O0YUEHUS CKJIAJbIBACTCS U3 CIETYIOIIUX
KOMIIOHEHTOB:

TeKYIIMA KOHTPOJb: OINpOC OOYYarOIMIMXCS Ha 3aHATUAX, MPOBEACHUE
TECTUPOBAHMS, PEIIEHUE MPUKIAAHBIX 33]1a4 OOy4YaroIIMMUCS B MPOLIECCE MPOBEACHUS
TEOPETUYECKUX 3AHATUN U T.[.;

NMPOMEKYTOYHbIN KOHTPOJIb: 3a4E€T C OLCHKOM.

4.3. KaagpoBoe o0ecnieueHne 00pa3oBaTeJbHOM 1eATEJIbHOCTH

TpeboBanus kK KBadM(UKANKM TIEIarOTHICCKUX KaJpPOB, OCYIMIECTBIISIONINX
peammzanuto OIIOIT CIIO-IITICC3 no chnenuaJbHOCTH JIOJKHA OO0ecreuynBaThes
NeJaroriueckuMy  KaJpaMu, HUMEIONIMMH BBICIIEe O0pa3oBaHUE, COOTBETCTBYIOIIEE
npouio  npenogaBaeMor  ydyeOHOM — AUCHMIUIMHBL.  ONBIT  JACSITEIBHOCTH B
OpraHM3aIUsiX COOTBETCTBYIOIIEH 00pa3oBaTenbHON cdephl SBISETCS 0053aTelbHBIM
TUTS npernojaBaTesei, OTBEUAIOIIUX 3a OCBOCHHE 00y4aromuMcs
o011e00pa3oBaTeaLHOr0 yueOHoro nukia. [IpenogaBarenu moay4aroT JOMOJTHUTEIHHOE
npodeccruoHanbHOEe 00pa3oBaHue MO MporpaMMaM IMOBBIIICHHs] KBATU(PUKAIIUNA, B TOM
quciie B OpMe CTAKUPOBKH B MPO(PHIILHBIX OpPraHU3aIUAX HE PEXe OJHOTO pa3a B 3
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roja.
4.4 UndopmaunonHoe odecnedyeHue odydeHusi. IlepeyeHb pexoMeHIyeMBbIX

yueOHbIX u3aannii, UHTepHeT-pecypcoB, 10NOJIHUTEIbHON JIUTEPATYPbI

OCHOBHBIC UCTOYHUKH:

1. AmumoB L A., Komsarun FO.M., TkaueBa M.B. u npyrue. MatemaTtuka: anredpa
Y Hayaja MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. Airedpa U Hayajla MaTeMaTH4YeCKOro
ananmu3a 10-11 knacc Axkuuoneproe obmiectBo «M3narensctBo «IIpocBeiienne».

2.  Aranacsan JI.C., byry3os B.®., Kagomues C.b. u npyrue Marematuka: anredpa u
Hayajia MaTeMaTHYECKOro aHanusa, reometpus. ['eomerpus 10-11 knacc AxkimonepHoe
obmectBo «M3marenbcTBO «IIpocBenieHue.

3. M.N. bammakoB Maremarnka: yued. sl CTYACHTOB YYPEXKIACHUU Cpel. mpod.
oOpa3zoBaHus.
4, OO111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCThIO «O0pa3oBaTenbHO-U3AATEIbCKUN

LHEHTp «AKaeMus».

I[OHOJ'IHI/ITGJIBHBIC HCTOYHHKH

1. Anrebpa u Hayasia maremartudyeckoro anaiamia. 10-11 kmaccel. ba3oBuIid
yvpoBeHb : yueOHuk / III. A. Anumos, FO. M. Koxsarua, M. B. Tkauésa u np. — 18-

e u3xa. — M. : IIpocBemenue, 2012. — 464 c.

2. Konmoropos A. H. Axredpa u Hadajga MareMaTU4YeCKOro aHajau3a . v4ieo.

st 10-11 k1. o01meoOpasosar. vupexaeauii / A. H. Koamoropos, A. M. A6pamoB,
10. II. Iymauneid u ap. — 17-e usn. — M. : [Ipocsenienue, 2008. — 384 c.

3. [ToropeaoB A. B. I'eomerpusa. 10-11 kmaccel : yued. juis oOireodpa3oBar.

opranusaiyu : 0a3oBelii ¥ npoduia. ypoBuu / A. B. Iloropenos. — 13-e uzja. — M.
: [IpocBemenue, 2014. — 255 c.

4, [eomerpus. 10-11 kmaccel : yueOHHUK / JI. C. Atanacsu.B. @. byrysos, C.
b. Kagomnes u ap. — 22-e n3n. — M. : IIpocsemenne, 2013. — 255 c.

5. Aranacsau JI. C. T'eomerpusa. 10-11 kmaccel : vue0. i o0ueodpa3oBar.
vapexaeHui : 0a30Beld 1 mpodmia. ypoBHU / JI. C. Artanacad,B. @. byrys3os, C. b.

KagomiieB u ap. — 22-e n3a. — M. : [Ipocsenienue, 2013. — 255 c.

6. boromonos, H. B Maremaruka : yucOHmk s OakamaBpoB / H. B.
boromoios, I1. M. Camoitsienko. — 7-¢ u3a., crepeotun. — M. : JIpoda, 2010. —
396 c.

1. Kyaaeimepa E. C. Maremartuka : yaeOHUK. — 4-¢ m3a. — M. : JIamKkoB U
K, 2015. — 564 c.

8. MaremaTuka: anrebpa W Havajlla MaTeMaTHYeCKOro aHaln3a, TeOMETpHS.

AnreOpa u Hayana Maremaruueckoro ananusa. 11 kmace. Hukonsckuit C.M., [loramos
M.K., PemernukoB H.H. u npyrue. - M: IIpocsenienue, 2021.
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http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%9f%d0%be%d0%b3%d0%be%d1%80%d0%b5%d0%bb%d0%be%d0%b2_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f_10-11_%d0%ba%d0%bb%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%90%d1%82%d0%b0%d0%bd%d0%b0%d1%81%d1%8f%d0%bd_%d0%93%d0%b5%d0%be%d0%bc%d0%b5%d1%82%d1%80%d0%b8%d1%8f%20.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2020/%d0%91%d0%be%d0%b3%d0%be%d0%bc%d0%be%d0%bb%d0%be%d0%b2_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf
http://library.lgaki.info:404/2017/%d0%9a%d1%83%d0%bd%d0%b4%d1%8b%d1%88%d0%b5%d0%b2%d0%b0%20%d0%95.%20%d0%a1_%d0%9c%d0%b0%d1%82%d0%b5%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0.pdf

Q. Maremaruka: anredpa M Hayala MaTeMaTHYEeCKOro aHalu3a, T'eOMEeTpus.
['eomerpus. 10 kmacc. AnekcangpoB A.J., Bepuep A.JL, Psoxkuxk B.M. - M:
[Tpocsemienue, 2021.

10. Maremaruka: anrebpa W Hayajga MaTeMaTHUYECKOro aHaiu3a, TeOMEeTpHs.
['eomerpus. 11 kmacc. AnekcangpoB A./Jl., Bepuep A.JL, Peoxkuk B.U. - M:
[Ipocsemenue, 2021.

11. MaremaTuka: anreOpa M Hadajla MAaTeMAaTHYECKOro aHaiu3a, reomerpus. 10
kiacc. Bepuep A.JI., Kapn A.I1. MU3narenscTBo "[IpocBemienue".

12. Marematuka: anrebpa 1 Hadajla MaTEMaTHIECKOTO aHam3a, reomerpus 11 kiacc.
Bepuep A.JL., Kapn A.IL. M3narenscTBo "lIpocBenienue.

13. Maremaruka: anreOpa U Hauajga MaTeMaTHYECKOr0 aHaIu3a, reoMmeTpus. Anredpa
Y Hayajga MaTeMaTrhudeckoro aHanusa (B 2 vactsax) (B 2 vactsax). 10-11 kmacce. Yacts 1:
Mopakosuu A.T"., CemenoB IL.B.; Uacts 2: Mopakosuu A.l'. u Apyrue; noa peaakuuen
Mopakosuua AIl'. "MOIL]l MHEMO3MHA".

BHeKTpOHHLIe H3JaHuA

1. Beepoccuiickue nutepHerT-omumnuansl. - URL: https://online-olympiad.ru / - Tekcr:

AIEKTPOHHBIM.

2. Ennnas  komekuuss 1M@PpoBbIX  oOpa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru - TekcT: 3JEKTPOHHBIIA.

3. Nudopmarmonnast cucremMa «EnuHOe OKHO JIOCTynma K 0Opa3oBaTEIbHBIM

pecypcamy». - URL: http://window.edu.ru/ - TekcT: 3J€KTPOHHBIH.

4, Hayunast snektponnas oOmbmmoreka (HOB). - URL: http://www.elibrary.ru -
TeKCT: 3JIEKTPOHHBIN.

5. OtkpeiThiid kowiex. Matemaruka. - URL: https://mathematics.ru / - Tekcr:

DJIEKTPOHHBIM.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
AIIEKTPOHHBIN.

7. CnpaBoyHUK o MAaTEMAaTHKE JUTST IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 31eKTpOHHBIIA.

8. Cpennss Mmatemarndeckas uHTepHeT mkona. - URL: http://www.bymath.net/ -
TeKcT: 3NEKTPOHHBIM.

Q. denepanbhblii mopran «Poccuiickoe oopasosanue». - URL: http://www.edu.ru/
- TeKcT: 3JIeKTPOHHBIM.

10. ®DepepanbHbIil HEHTp HHPOPMAMOHHO-00pa3zoBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru / - Tekct: 3J1eKTPOHHBI#
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5. KOHTPO.JIb M1 OIEHKA PE3YJIbTATOB OCBOEHUMS YUEFHOM

Kontpone wu

OILICHKAa

JUCLMITINHBI
pe3yJIbTaTOB

OCBOCHMHA

y4eOHON  JUCHUIUIMHBI

OCYIICCTBIEACTCA IIPCIIOAABATCIICM IIPU ITPOBCACHUU SaHHTHﬁ, TCCTUPOBAHU:A, a4 TAKIKC
BBIITOJIHCHH A O6ytlaI-OHlI/IMI/ICH HHIAWBUYAJIbHBIX 3a,Z[aHHﬁ, IIPOCKTOB, I/ICCJIGI[OBaHI/If/'I.

Pesysabrarsl 00yuyeHust

OcHOBHbBIE MOKA3ATEIH OICHKH

DopMBbI M METOABI

pe3yJbTaTOB KOHTPOJISA M OLIEHKH
3HATh: - OCHOBHBIE MOHATUA U METOABI, | POPMBI KOHTPOJIS:
1) o MaremaTHKe KaK YacCTH | UCIOJIb3yEMbIe sl | YCTHBIN OIpoc;
MHUPOBOM KYJIbTYpPBHl U O MecTe | mpeodpazoBaHuil u BbluMcieHui | [luceMeHHBIN onpoc;
MaTeMaTUKH B COBPEMCHHOM | PAa3JIMYHBIX anredpandeckux | CamocrosTenpHas pabora;
OUBUIM3AIMM, O  crocodax | BbIpaXKEHUH; [IpakTuueckas pabora;
ONMCAaHMWS HAa MaTEMaTUYECKOM | - OIIpeeICHUE yuciaoBol | TecToBble 3a1anus.

A3bIKE  SIBJIGHUH  peaslbHOTO
MUDpa;

2) 0 MaTeMaTUYECKUX
MOHATUSAX KAaK O BaXHEUIINX
MaTEMaTUYECKUX MOJIEJISX,
MO3BOJISIFOIIMX ~ OMHCBHIBaTh U
U3ydaTh pasHbIE MPOIECCHl H
SBJICHHUS MOHUMaHHe
BO3MOXKHOCTHU

AKCHOMAaTHYECKOT'O TTOCTPOCHUS
MaTeMaTUYECKUX TEOPUH;

3) MeTonbl J0Ka3aTeNbCTB W
AITOPUTMOB PEIICHHUS;

4)  craHzapTHbIE  MPUEMBI

pELICHHUs]  palMOHAIBHBIX H
UppallOHAJIbHBIX,
MIOKAa3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPUUYECKHUX

ypaBHeHI/II‘/'I U HCPABCHCTB, HX

CUCTEM; B TOM 4HCJIE I
NIOMCKa NyTH  pElIeHus U
WJUTIOCTPALUH peLICHUs

ypaBHEHUH U HEPABEHCTB;
5) 00 OCHOBHBIX TIOHSTHSX,

uaesx u MEeToax
MaTEeMaTHYECKOT0 aHAJIH3a,;

6) 0 TTOCKUX u
MPOCTPAHCTBEHHBIX

FEOMETPUYECKUX (PUTYpax, HX
OCHOBHBIX CBOMCTBaX; (hOPMYJIbI
JUISL PElICHUS TeOMETPUYCCKHX
3a/1a4 W 33124 C MPAKTUICCKUM
COZIep)KaHUEM;

7) o mpoleccax U SIBICHUSX,
UMEFOIINX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX
3aKOHOMEPHOCTSIX B pealbHOM
MUpe, 00 OCHOBHBIX MOHSATHUAX

GyHKIIMK, CcrnocoObl 3aJaHus W
OCHOBHBIE CBOMCTBA (PYHKIIHH;
- OCHOBHBIE CIIOCOOBI U METOJBI

peuicHuA panrOHAJIbHBIX,
IIOKa3aTCIbHBbIX,
Jorapu(pMUYECcKuX,

TPUTOHOMETPUYECKUX YpaBHEHHH
Y HEPaBEHCTB;

-OfpesieJieHne IPOU3BOJIHON, ee
reoMeTpudeckuii u (u3ndecKuit
CMBICIT,;

- IpaBUJIa u bopmyJIbl
nuddepeHupoBanus QyHKITHII;
-[IOHSTHE ONPEEICHHOT0
UHTETpajla, €ro reoMeTpU4eCcKUi
CMBICJI U CBOMCTBA;

- OCHOBHBIE TTOHATHS
KOMOHWHATOPUKHU u TEOPUHU
BEPOSTHOCTEN;
- aKCUOMBI u TEOPEMBI
CTEpEOMETPUH
- ONpENENeHUE U  CBOWCTBA

MNPOCTPAHCTBCHHLIX TECJI: IMPU3MBI,

napajulejienunena,  NUpaMuibl,
LWIMHIpPA, KOHYCca, 1apa;
-popMyabl A BBIYMCIECHUS
00BbEMOB u iomaaen
IIOBEPXHOCTEH  IEeOMETPHYECKUX
Tel.

MeTo1bl KOHTPOJIS:

Texkyumii KOHTPOJIb:
@poHTAIBHBIN OIPOC;
NuauBuayansHbI onpoc;
IIpoBepka caMOCTOSATEILHON
paboTBhI;

Kontponbshas pabota;
[IpoBepka KOHCIIEKTOB;
[IpoBepka coOOIICHMIA;
OLeHUBAaHUE  BBINOJHEHUS
WHJIUBUyaJIbHBIX 3a1aHUN;
[IporpammupoBaHHbIii
KOHTPOJIb.
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3IeMEHTapHOI TEOpUHU

BEPOSITHOCTEN; YMEHUU
HaxOJUTh u OLICHUBATh
BEPOSATHOCTHU HAaCTYIUICHUS
coOBITUIT B IPOCTEHUIINX
NPAKTUYECKUX  CUTyalUsiX U
OCHOBHBIE XapaKTEPUCTHKU

C.Hy‘-IaI\/JIHBIX BCIIMYHMH.

YMeEThb:

1) (dbopmMynupoBaTh
ONpeNeNieHHusl,  aKCHOMBl |
TEOPEMBI,  MPUMEHATh  HX,
IIPOBOJIUTH J0Ka3aTeJbHbIE

paccyXIeHUsI B XOJAE PELICHHUs
3amad;

2) omnepupoBaTh MOHATUIMH:
CTElIeHb  4YHcla,  Jiorapudm
qycia; YMEHHE  BBIMOJIHSITH
BBIYUCIICHHE  3HA4YCHUI "
peoOpazoBaHus BHIPAKEHUN CO
CTENEHSMH ¥ JIOorapudmamu,
npeoOpa3oBaHus JIpoOHO-
palMOHAIBHBIX BBIPAXKECHUI;

3) onepupoBaTh IOHATHAMM:
palMoHaNbHBIE,
uppaloHajbHbIE,
MoKa3aTeNbHbIE, CTEIICHHBIE,
norapumMuyeckue,
TPUTOHOMETPUIECKIE
ypaBHEHUS M HEPABEHCTBA, UX
CHCTEMBI;

4) onepupoBaTh TOHSITHSIMH:
byHKIHS, HenpepbIBHAS
byHKLHS, IIPOU3BOHAS,
nepBooOpa3Hasi, ONpeeTIeHHBIN
WHTErpall; yYMEHUE HaXOIHUTh
IPOU3BOJHBIE  DIIEMEHTapHBIX

byHKIMA, UCTIONB3Ys
CIIpaBOYHbIE MaTepHabl;
UCCIIeIOBaTh B MPOCTEHIIMX
ciryqasx byHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh

HauOONbIINE W HAUMCHBIIHNE
3HaueHUs (YHKIHHA; CTPOUTH

rpaduku MHOT O4YJICHOB c
UCIIOJIb30BaHUEM amnrmapara
MaTEeMaTHYECKOTO aHaJm3a,

IPUMEHATh IMPOU3BOAHYIO IpH
pelIeHNH 3ajlady Ha JIBH)KECHUE;
pelars MIPaKTUKO-
OPUEHTHUPOBAHHBIC 3aJa4d Ha

- BeimonusaTte apudpmeTnyeckue
NeWCTBUS HAJ YUCIIaMHU, COYeTast
YCTHBIE U MMHCbMEHHBIE TTPUEMBI;
- HAaXOAUTh 3HAYEHUS KOPHS,
CTEIeHH, Jorapudma,
TPUTOHOMETPUUYECKUX
BBIPAJKEHUN HA OCHOBE
OIpeNleNIeHUs, UCTIOJIB3YS MTPU
HE00XOAUMOCTH
MHCTPYMEHTAIIbHBIE CPEJICTBA;
[10JIb30BaThCS MPUOIMKEHHON
OLIEHKOH MpU IPaKTUYECKUX
pacuerax;

- BBITIOJHATH MPeo0pa3oBaHus
BBIPOXKEHUN, TPUMEHSIA
(hOopMYJIBI, CBSI3aHHBIE CO
CBOMCTBaMH CTCIICHEH,
sorapu(mos,
TPUTOHOMETPUUYECKUX (PYHKIIMIA;
- pelaTh palluOHAIBHBIE,
MIOKa3aTeNIbHBIE,
JorapuMuueckue,

TPUTOHOMETPUUICCKUC YPABHCHH,

CBOJAIINECCA K JIMHEHHBIM U
KBaJApaTHbIM, a TAKKE
AHAJIOTUYHBIC HEPABCHCTBA U
CUCTEMBI

- BBIUUCISITH 3HA4YeHHE (YHKIUU
o 3aIaHHOMY 3HAYECHUIO
apryMeHTa  MNpd  Pa3IdYHBIX

crocobax 3aaHus QyHKIINH;

CTpoUTh TrpadUKd H3YYEHHBIX
(GyHKIUNA, WIDIFOCTPUPOBATH 110
rpauKy CBOWCTBA 3JI€MEHTAPHBIX

GbyHKIUI;
- OIMCBIBATH B3aMMHOE
pacnonoxeHue HPSAMBIX

IUIOCKOCTEH B IMPOCTPAHCTBC,

- pflIaTth MIAHUMETPUUYCCKHEC U
MPOCTENIINE CTEPEOMETPUUECKUE
3a/1auu Ha HaXOXKJICHUE
F€OMETPUYECKUX BEIUYHUH (IJIHH,

YTJIOB, IUIOLIA/Iel, 00bEMOB);
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HauOONbIINE ¥ HAMMCHBIINE
3HAYCHUS, HA  HAXOXKICHHUE
IyTH, CKOPOCTH U YCKOPCHHSI,

5) omepupoBaTh TOHSATHSIMHU:

panoHaIbHas ¢byHKIMS,
MOKa3aTebHas byHKIMS,
CTeIeHHast byHKIHS,

norapumudeckas  (QyHKIUS,
TPUTOHOMETpPUYECKUE (DYHKIIHH,
oOpaTHble (QYHKIHH; YMEHHE
CTpOUTH TpapUKH H3yYCHHBIX
(GyHKLINH, HCII0JIb30BATh
rpaduKu npu U3Yy4EHUH
MPOLIECCOB M 3aBHCHUMOCTEH,
IpU pelIeHUH 3aad U3 JPYTrux
y4eOHBIX IPEIMETOB U 33/1a4 U3
pearbHOM JKU3HU; BBIpAXaTh
dbopmynamu 3aBHCHUMOCTH
MEXIY BEIIMYNHAMH;

6) pemaTb TEKCTOBBIC 3a/aduu
pa3HBIX THIIOB (B TOM 4YHCIE HA
MPOLIEHTHI, JOIMA M YacTH, Ha
JBIDKEHUE, PabOTy, CTOMMOCTB
TOBapOB M YCIYyT, HalOTH,
3a/a4i U3 00JacTu ynpaBieHUsS

JUYHBIMU u CceMeHbIMU
¢uHaHCcaMn); COCTaBJIATH
BBIPAXKECHHU, ypaBHEHUS,

HEpaBEHCTBA M UX CHUCTEMBI I10
YCIIOBHIO 3a/1a4M, MCCIEeI0BaTh
MIOJTY4YEHHOE peleHue u
OLICHUBATh ITPaBIONOJO0HOCTh
pe3yIbTaTOB;

7) omnepupoBaTb MOHSTHUSIMMU:
cpenHee apudmeTHuecKoe,
MeauaHa, HauOoJbIIEe u
HalMEHbIlIee 3HAYeHUs, pa3max,
aucrepcus, CTaHJapTHOE
OTKJIOHEHHME YHCIIOBOro Habopa;
yMeHHue U3BJICKATb,
UHTEPIIPETUPOBATH
uH(popMaIuIo,
IpEe/ICTaBICHHYI0O B TaOiuIax,
Ha Juarpammax, Trpadukax,

OTpa)xarollyro CBOICTBa
peabHbIX MPOLIECCOB u
SIBJICHU; MIPEICTABIISTh
uHGOpMAIMI0O C  TOMOIIBIO
Ta0IHII u JIMarpamm;

UCCIIEI0BAaTh  CTATUCTUYECKUE
JAHHBIE, B TOM 4YHCIE C
IPUMEHEHUEM rpaguuecKkux

BrinonHsaTh JeWCcTBUU HaAZ
BEKTOpamMu

- HaXOJIUTh CKaJISIpHOE
MPOU3BEACHUE BEKTOPOB

- HaXOJUTh KOOPAWHATHI TOYEK B

MPSAMOYT OJIbHOM JIeKapTOBOM
CHUCTEME KOOpAUHAT

- HaxXOJUTh IIPOU3BOJHYIO
byHKIIUN

- uccienoBaTth  (QYHKIUU U
CTpOUTH I'paduKu
- HaxOIUThb HEONpEIEIECHHBIE

HUHTCIpaJibl

- BBIYUCIIATH OMpCACICHHBIC
WHTETpajIbl

- pemath npocrenime
KOMOMHATOpPHBIE 337a4ll METOJJOM
nepedopa, a TaKke c
HUCIIOJIB30BAaHHUEM HU3BCCTHBIX
opmyur;

- BBIYUCIATH B  MPOCTEHIINX
CllydasiX BEpOSATHOCTU COOBITUI
HAa OCHOBE IIOJCYeTa YHCTA
HCXOJIOB.
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METOOB U DJIEKTPOHHBIX
CpEJCTB;

8) omepupoBaTh IOHATHIMHU:
CIIy4alHbIM ONBIT U CIIy4aiHOE
co0OmbITHE, BEPOATHOCTD
CllyyailHOro coOBITHS; yMEHHue
BBIUUCISITH ~ BEPOSATHOCTH €
UCTIOJIb30BAaHUEM Tpaduyeckux
METOJIOB; MPUMEHSTH (HOPMYJTBI
CIIOJKEHUS u YMHOXEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
daktel U ¢QopMylIbl  1Ipu
pelIeHnn  3agad;  OIEHWBATh

BCPOATHOCTHU PpCaJIbHBIX
co0 LITHﬁ; 3HaKOMCTBO CcO
CﬂyqaﬁHBIMPI BCJIMYMHAaMMU,

YMEHUE TPHBOAUTH TMPHUMEPHI
MPOSIBJICHHSI 3aKOHA OOJBIIUX
gucell B NPUPOJHBIX U
OOIIeCTBECHHBIX SIBJICHUSAX;

9) omepupoBaTh TMOHATHSIMHU:
TOYKa, MpsMas, IJIOCKOCTb,
POCTPAHCTBO, JIBYTPaHHBIN
yrod, CKPEIIMBAIOIIHECS
npsiMble, TApaUICIBLHOCTh |
NEePIEHANKYJIIPHOCTD  TIPSIMBIX
U IUJIOCKOCTEH, YroJ MEXIy
MPSMBIMH, YTOJ MEXIY MPSMOi
U TUIOCKOCTBIO, YIONl MEXKIYy
TUIOCKOCTSIMH, PACCTOSIHHE OT

TOYKH a0 IIJIOCKOCTH,
PACCTOSIHUC MCKAY MIPAMBIMU,
PACCTOSIHUC MCXKOY
IJIOCKOCTAMH, YMCHUC

WCIO0JIb30BaTh MPHU  PEIICHUU
3a/1ad  U3y4YeHHbIe (aKThl U
TEOpPEMBI IIJTAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaloIIero Mupa;

10) omepupoBaTh MOHITHUSIMHU:

MHOT'OT DaHHUK, CeUeHHE
MHOI'OI'PaHHUKA, KyO,
napaieleuIesI, npusma,
nupamMua, ¢durypa u
HOBEPXHOCTh BpAILICHHS,

UWIMHADP, KOHYC, map, cdepa,
cedyeHUs (QUTYpbl BpalleHUs,

MJIOCKOCTh, Kacaromascs
cheprl, LMJIMHIpPA, KOHYcCa,
ILJI0IIA b MTOBEPXHOCTH

OUpaMHIBI, TIPU3MBI, KOHYCA,
IWIMHApPA, IUIOMAas  cdepsl,
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o0beM Ky0a, TPSIMOYTOJILHOIO
napajuiefienunena, MUPaMUTIbI,
OpU3MBL, [HJIMHIpPA, KOHYCA,
miapa; yMEHHE  HM300paxxaTh
MHOTOTPaHHUKH M TIOBEPXHOCTH
BpAILlEHUs, ©X CEYCHHSI OT PYyKH,
c HIOMOII[BIO YePTEeHKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX
CpPE/ICTB; yMEHHUE PAaCIO3HABATh
CHMMETPUI0O B TIPOCTPAHCTBE;
yMEHHUE pacro3HaBaTh
MPaBIIILHBIC MHOTOTPAHHHKHY;

11) onepupoBaTh NOHATUAMU:
JIBI)KEHHE B  IMPOCTPAHCTBE,

MoI00HbBIC ¢burypsl B
NPOCTPAHCTBE;  HUCIIOJb30BAThH
OTHOIICHUE iom@aen

MOBEpXHOCTE! U 00BbEMOB
n0JO00HBIX UIyp IpU PELIEHUU
3aza4;

12) BBIYUCIATH TEOMETPUUECCKUE

BEITUYUHBI (nnmuHa, yrou,
Iomaas, o00beM, IUJIOLIAAb
MTOBEPXHOCTH), HCIIONb3YS
W3y4YCHHBIE (hopmyibL u
METOJIbI;

13) omepupoBaTh TMOHSITHUSIMHU:
PSIMOYT OJIbHAS cucrema

KOOpJIMHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJIs[pHOE MPOU3BEICHUE, YIoJ
MEXIYy  BEKTOpaMH, CymMMa
BEKTOPOB, IpOU3BE/IEHUE
BEKTOPa Ha YMCJIO; HAXOIUTH C
IIOMOIIBIO M3YYEHHBIX (hopmyn
KOOPZIMHATBI CepeaNHbI
OTpe3Ka, paCCTOSHUE MEXIy
JBYMsl TOUKAMU;

14) BBIOMpaTh MOAXOMSIINN
M3YYEHHBIA METOJ JJIsl PELICHUSI
3a/1a4y, pacrio3HaBaThb
MaTeMaTtuyeckue  (GakTel U
MaTeMaTUYeCKHue MOJeNIu B
HOPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE

HPUBOJUTH IIPUMEPEL
MaTEMaTUYCCKUX OTKp BITHH
poccuiickon u MHPOBOI

MaTeMAaTUYECKOW HAYKH.
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