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1. IMACIIOPT PABOYEN ITPOI'PAMMBI YYEBHOM JTUCITUTIINHBI
O/Jl1. 04. MatemaTuka

1.1. Obaactb npuMeHeHHus1 pado4yel MPOrpaMmmMbl

PaGouas mporpamma o0meoOpa3oBaTenbHON TUCIUIUIMHBI  «MareMaTukay
ABJISIETCSI YaCTbI0 OCBOCHMSI MPOTPAMM IMOATOTOBKU CIEIHUAIMCTOB CPEIHETO 3BEHA B
cootBerctBUU ¢ DPI'OC CIIO mo cnemumanpHoctn 51.02.03 bubnuoreuno-
UH(GOPMAIIMOHHAS 1€ITeIbHOCTb.

PaGouass  mporpamma  oOmieoOpa3oBaTebHOM ~ y4eOHOW — JIUCIUILIMHBI
«MaremaTuka» MOXET ObITh HCHOJb30BaHA B MPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, peaTu3yIolMX 00pa30BaTelIbHYI0 MPOTpaMMy CpPEAHEro OOIIEeTo
oOpa3oBaHHs B Mpeneiaax OCBOCHHS MPOTPaMM MOATOTOBKU CIICLHATHCTOB CPEIHETO

3BEHA.
[lenu w 3amaum  AUCHUIUIMHBL — TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS
JTUCUUTLINHBL:
B pesynbTaTe ocBOeHUST Y4EOHOM TUCIUIUIMHBI O0yYarOMIUNACS TOTKEH
yMeTh:

1) dopmynupoBaTh ompeaeiacHUs, aKCHOMBI M TEOPEMBI, MPUMEHATH WUX,
MIPOBOJIUTH JJOKA3aTEIbHBIE PACCYKICHUS B XOJI€ pELICHUs 3a/1ay;

2) omepupoBaTh TMOHATHSAMHU: CTENEHb 4YHCIA, Jorapupm UWCIa; YMEHHE
BBITIOJIHSTh BBIYHCIICHUE 3HAYCHUN U MPeoOpa3oBaHUsI BBIPAKEHUN CO CTEMEHSAMHU U
norapupmMamu, IpeoOpa3oBaHust TPOOHO-PANIMOHATLHBIX BEIPAKECHHUI;

3) omepupoBaTh MOHATHUSIMH: PallMOHAIBHBIC, HPPAIMOHAIBHBIE, TOKa3aTeIbHBIC,
CTETICHHBIC, JIOTApU(MHUUCCKIE, TPUTOHOMETPUICCKHNE YPaBHCHUS W HEPABEHCTBA, WX
CUCTEMBI,;

4) omepupoBaTh MOHATUSAMU: (YHKIIMS, HEMpepbIBHAS (DYHKIUSA, TTPOU3BOIHAS,
nepBooOpa3Has, ONpPENENECHHBI HHTETpal; YMEHHE HAXOJIUTh MPOU3BOIHBIC
ANIEMEHTapHbIX (YHKIMMA, WCHONIB3Yys CIPAaBOYHBIE MaTepHaNbl; HCCIEIOBaThH B
MPOCTEUIINX CiydasX (YHKIMA HAa MOHOTOHHOCTh, HAXOJIUTh HauWOOJNbIINE U
HAaWMCHBINIE 3HAYCHUS (PYHKIUN; CTPOUTH rpad)iKK MHOTOUYJICHOB C MCIOJb30BaHUEM
ammapaTa MaTeMaTHYeCKOT0 aHalin3a; MPUMCEHSATHh MPOM3BOIHYIO MPU PEIICHUH 33134
Ha JBIDKEHWE;, pEIIaTh IMPAKTUKO-OPUEHTHPOBAHHBIC 3aJaud Ha HaWOOJBIINE U
HaWMCHBIIIME 3HAYCHHUS, Ha HAaXOXKJECHUE ITyTH, CKOPOCTH U YCKOPCHHS;

5) omepupoBaTh MOHITHAMU: pallMOHaIbHAs (QYHKIHS, MOKa3aTeabHas (QyHKIINS,
creneHHas GyHKIUS, Jorapupmudeckas (YHKIHS, TPUTOHOMETPHUECKUE (PYHKITUH,
oOpaTHbIe (PYHKIIMU; YMEHUE CTPOUTH TrpaduMKH H3yYCHHBIX (YHKIIUNA, UCIIOIH30BAThH
rpauKy MpU M3yYCHUH TPOIECCOB M 3aBUCHUMOCTEH, TP PEUICHUHU 3a7ad U3 JIPYTUX
y4eOHBIX MPEIMETOB U 3a71a4 M3 PEAIbHOM KU3HU; BBIpaKaTh (OpPMyJIaMHu 3aBUCUIMOCTH
MEX]Ty BEIIMYMHAMY,



6) pemaTh TEKCTOBBIC 33J]Ja4M Pa3HbIX TUMOB (B TOM YMCIIE HA MPOLEHTHI, J0JIU U
4acTH, Ha JBWKEHHE, pab0Ty, CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH, 3aJIa4H U3 00JacTH
VIpaBJICHUS JIMYHBIMU M CEMEHWHBIMU (PUHAHCAMM); COCTAaBISATh BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 33Ja4H, HCCIEA0BATh OJIyYEHHOE
pElIeHNE U OLIEHUBATh MPABJIONOI00HOCTh PE3YIbTATOB;

7) onepupoBaTh MOHATUSIMU: CpEHEE apuPMETHIECKOE, MeIMaHa, HauOoJIbllee U
HauMEHbIIIeE 3HAYEHHUS, pa3Mmax, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEeHHE W3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMALIUIO, TMPEIACTABICHHYIO B
TabnuIax, Ha AMarpaMmax, rpaukax, OTpaxarollyto CBOMCTBA PeaJbHbBIX MPOIIECCOB U
SBJICHUH; TIPEICTABIATh HH(POPMALIMIO C TOMOIIBI0 TAOJIUIl U AUATPAMM; UCCIIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE€ C MPUMEHEHUEM TIpapUUYECKUX METOJ0B H
AIEKTPOHHBIX CPEJICTB;

8) omepupoBaTh TMOHATHUAMH: CIy4YalWHBIM ONBIT W ClOydailHOE COOBITHE,
BEPOSITHOCTh ~ CIy4alHOTO  COOBITHSI; yMEHHE  BBIUMCIATH  BEPOSITHOCTH  C
UCIIOJIb30BaHUEM Tpaduueckux METO/OB; MPUMEHATh (GOPMYJIbl CIOXKEHUS U
YMHOEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (PakThl U (HOPMYJIBI TIPU PEIICHUU 3a7ady;
OIICHUBATh BEPOSITHOCTU pEATbHBIX COOBITHUH; 3HAKOMCTBO CO  CIIy4allHBIMU
BEJIMYMHAMU; YMEHHE NPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YHUCEN B
MIPUPOHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) omnepupoBarh MOHATHSMHU: TOYKa, MpsAMas, IUJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPaHHBIN yTOJI, CKPEIIUBAIOIINECS psiMBIE, napajieTIbHOCTh u
MEePHEHANKYJISIPHOCTh TPSIMBIX M TUIOCKOCTEH, YroJl MEXKAY MPSIMBIMH, YTOJI MEXIY
OpsAMOMl M IJIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSAMM, PAcCTOSHHE OT TOYKU JI0
MJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMHU, PACCTOSHUE MEXAY IJIOCKOCTSMH; YMEHHE
WCIIOJB30BaTh TMPHU PEIICHUU 3aJa4 HU3yYCHHBbIE (PAKThl U TEOPEMBbI TUIAHUMETPHUU;
YMEHHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYkKAIOILIEr0 MUPA;

10) omepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, CEUCHHE MHOTOTPAHHUKA, KYO,
napajuiesenunesa, npuMa, nupamuaa, Gurypa M MOBEPXHOCTb BpAIICHUS, UIUHID,
KOHyC, mmap, cdepa, cedeHus: Gurypbl BpalieHus, MIOCKOCTb, Kacaromascs cdepsl,
WJIMH]pA, KOHYCA, TUIOMIAAb MOBEPXHOCTU MUPAMUIbI, TPU3MbI, KOHYCa, ITUIUHIpA,
mwiomanb cdepbl, 00beM Kyba, NPSAMOYTOJIBLHOIO MapajUieNieNuIena, TUupaMubI,
MPU3MBI, IWJIUHApA, KOHyca, Illapa; YMEHUE H300pakaTb MHOTOTPAHHUKUA W
MMOBEPXHOCTH BpPAIICHUS, X CEYEHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
U AJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH CUMMETPHUIO B POCTPAHCTBE; YMEHHUE
pacno3HaBaTh NMPaBUILHBIE MHOTOTPAHHUKH,

11) onmepupoBaTh MOHATUSMU: JBUKEHUE B MPOCTPAHCTBE, MOJ00HBIE (DUTYPHI B
MPOCTPAHCTBE; MCIOJb30BaTh OTHOILIEHUE IJIOIMIAAeH TMOBEPXHOCTEH H OOBEMOB
MoJA00HBIX (PUTYp IIPU pELICHUU 33]1aY;

12) BBIYUCHATH TEOMETPUUECKUE BEJIMYMHBI (IUIMHA, YroJ, IUIOaAb, OObEM,
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IUIOIIA/Ib IOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHbIE (OPMYJIbI U METO/BL;

13) onepupoBaTh MOHATHUAMHU: MIPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpa, CKAISIPHOE TMPOU3BEICHHUE, YTOJ MEXIY
BEKTOpPaMHU, CYMMa BEKTOPOB, IPOU3BEAECHUE BEKTOPA HA YUCIIO; HAXOAHUTH C MIOMOIIBIO
U3yYEHHBbIX (OpMyJl KOOPAMHATHI CEPENMHBl OTpE3Ka, PACCTOSHUE MEXAY JABYMs
TOYKaMH;

14) BbIOMpaTh NOAXOASAMIMA HW3YYEHHBI METOA [UIsl pEIICHUs 3aJauH,
pacrno3HaBaThb MaTeMaTHueckue (akTbl U MATEMAaTUYECKUE MOJEIU B NPUPOAHBIX U
OOILIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE PUBOJIUTH IPUMEPHI MATEMATHYECKHUX
OTKPBITUN POCCUMCKOM 1 MUPOBOM MATEMATUYECKONW HAYKH.

3HATh:

1) o MaremaTHKe Kak 4YacTH MHUPOBOM KyJIbTypbl MU O MECTe MaTEeMaTHKH B
COBPEMEHHOM IMBWIM3AIMM, O ClIoco0ax ONHCAHHS Ha MaTeMaTHUYECKOM SI3bIKE
SBJICHUI peabHOTO MUPA;

2) 0 MaTeMaTUYEeCKUX MOHATUAX KAK O BaKHEHIIMX MaTeMaTHYECKHX MOJEISX,
MO3BOJISIIOIIMX ONUCHIBATh M M3y4aTh pa3HbIE MPOLECCHl M SIBJICHUS; MOHUMaHUE
BO3MOKHOCTH aKCMOMATUYECKOTO IOCTPOEHUSI MaTEMAaTUYECKUX TEOPUH;

3) MeTo/bI JOKA3aTEIbCTB U AITOPUTMOB PELICHUS;

4) craHgapTHbIE NPUEMBbl pELIEHUS palUOHAIbHBIX M HUpPPaALMOHAIbHBIX,
[IOKa3aTeJIbHbIX, CTEIECHHBIX, TPUTOHOMETPUUYECKMX YPABHEHUH M HEPABEHCTB, HX
CUCTEM; B TOM YHCJIE I TIOUCKA ITyTH PELICHUS U WUTIOCTPALMU PELICHUS YPaBHEHUI
Y HEPABEHCTB;

5) 00 OCHOBHBIX MOHATHUSAX, HIIEAX U METOJIaX MATEMATUYECKOTO aHAJIN3a;

6) O MIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, UX OCHOBHBIX
CBOMCTBax; (pOpMyJIbI JUIsl PEIICHHs] TEOMETPUUYECKUX 3a/ad U 33Ja4 C MPAKTHYECKUM
coJlepKaHUEM;

7) O mpoueccax U SBICHUSAX, HMEIOIIUX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEallbHOM MHpE, 00 OCHOBHBIX IOHSATHIX
AJIEMEHTApHOM TEOPUM BEPOATHOCTEW; YMEHUM HAXOJUTh U OLICHUBATh BEPOATHOCTHU
HACTYIUIGHHUSI COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CUTyalUsIX U OCHOBHBIE
XapaKTEPUCTUKU CITyYailHBIX BETUYHH.

1.2. KoauvecTBO 4acOB HA OCBOCHHE Y4eOHOI AUCHUIIUHBI:

Bcero — 144 yacos, B TOM 4HCIIE:

MakCUMaJbHOW yueOHOW Harpy3ku oOydarommxcsi 144 wvaca, BriIrodas:
00si3aTeNIbHOM  ayAMTOPHOM ydeOHOW Harpy3ku oOydaromuxcs 144  yacos;
CaMOCTOSITeNIbHOM paboThl cTyneHTa 0 yacos.



2. PE3YJbTATBHI OCBOEHUS YYEBHOM JUCIUILINHBI

Pe3ynbraTom ocBOeHUs pabouell MporpaMMbl YYEOHOW IHUCLUIUIMHBI SIBIIAETCS
OBJIAJICHHE 00YYaIOIMMCS BUJIOM JESATENbHOCTH, B TOM YHCJIE 3HAHUSIMU U YMEHUSIMU B
coorBeTcTBUU ¢ PT'OC COO u ®I'OC CIIO mo cnenuajibrHOCTH.

HaumeHnoBaHue pe3ysbTaTa 00yueHHs

3HaTh YMerb
1) o MmaTeMaTHKe KaK 9aCTH MUPOBOM KyJIbTYphl M O | 1) (opMyIupoBaTh OmpeneneHus, akCHOMbI U
MeCTe€ MaTeMaTWKU B COBPEMEHHOM LIMBWJIM3ALMHU, | TEOPEMbI,  NPUMEHATh WX,  IPOBOJUTH

0 croco0ax ONMUCaHWs HA MAaTEMaTHYECKOM S3bIKE
SIBJICHUH peajbHOTO MHUPA,

2) 0 MaTeMaTHYEeCKUX HOHITHUIX KaK O BaKHEUIINX
MaTeMaTHYECKUX MOJEIISIX, ITO3BOJIIOIIMX
ONMCHIBATh M M3y4aTb pa3HblE IIPOLECCHl U
SIBJIICHUS; ITIOHUMaHUe BO3MOKHOCTH
aKCMOMAaTHYECKOTO IIOCTPOEHUS MaTeMaTHYECKHX
TEOPHIL;

3) MCTOJbI JOKAa3aTCJIbCTB U aJITOPUTMOB PCIICHUAA;

4) ctaHAapTHbIC MPUEMbI PELICHUS PALMOHAIBHBIX
U UppalMOHAIBHBIX, MMOKA3aTEIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKHX YpaBHEHUW U HEPaBEHCTB,
UX CHCTEM; B TOM 4YHCIE s IOUCKA TYyTH
pelleHrs W WLIIOCTPALUU PELICHUsl YpaBHEHU U
HEPaBEHCTB;

5) 00 OCHOBHBIX MOHATHUAX, HACIX WU METOAAX
MaTEMAaTHYECKOTO aHaIN3a;

6) 0 IUIOCKHUX u IIPOCTPAHCTBEHHBIX
reoMeTpuyYecKkux  (urypax, UX  OCHOBHBIX
CBOMCTBAX; bopmybl TUISt peleHus

rCOMCTPHUICCKUX 3aJjad MU 3ada4 € MPAKTUYICCKUM
COACPIKAHUCM,

7) o mpomeccax U SIBIEHHMSX, MMEIOLINX
BEPOSITHOCTHBIM ~ XapakTep, O CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B pealbHOM MHpPE, 00 OCHOBHBIX
MOHATUAX DJIEMEHTAPHOW TEOPHH BEPOSITHOCTEW;
YMEHUH HaxOAWUTb W OLEHHUBAThb BEPOSTHOCTH
HACTYIUICHUS COOBITUI B MIPOCTEUIINX
MIPAKTUYECKUX CUTyalusax 51 OCHOBHBIE
XapaKTEPUCTUKH CITyYalHBIX BEJINYUH.

JI0Ka3aTENIbHbBIE PACCYXACHUS B XOJ€ PEIICHUs
3azay;

2) onepupoBaTh MOHATUSAMH: CTENEHb YHUCIA,
jgorapum  4Mcra;  yMEHHE  BBINOJIHATH
BBIUMCJIEHHE 3HAYEHUN U 1peoOpazoBaHUs
BBIPQXKEHHUI CO CTENEeHSAMH U Jorapupmamu,
npeoOpazoBaHus JPOOHO-PALIMOHAIBHBIX
BBIPAXKEHUI;

3) omepupoBaTh MOHATHUSMU: paIlMOHAIIBHBIE,
UppanuoHaIbHble, TOKa3aTelbHbIe, CTCIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUECKHE
ypaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;

4) omepupoBaTh  MOHATHAMHU:  (yHKIWMS,
HenpepbIBHAS byHKLIM, IPOM3BOJIHAS,
nepBooOpa3Hasi, OIpeNeIeHHbI  HHTErpal;
yMEHue HaXO/UTh POU3BOJIHBIE
3JIEMEHTapHBIX byHKIUH, UCIIOJIb3YsI
CIpaBOYHBbIE MaTepHajbl; HCCIEAOBaTh B
MPOCTEHIINX ciyJasx byHKINN Ha
MOHOTOHHOCTb, HAaXOJUTh HauOOIbLIME U
HAaMEHBIINE 3HA4YeHUs (YHKIUI, CTPOHUTH

l"pa(bI/IKI/I MHOTI'O4YJI€CHOB C HCIIOJb30BaHHEM

arrapara MaTeMaTHYCCKOI'O aHalIn3a,
IMPUMCHSATH MMPOU3BOJHYIO IIPpU PCIICHUU 3a1aY
Ha JABHXCHUC, peuaTtb IMPAKTHUKO-

OpPUEHTUPOBAHHBIC 33Jaul HAa HauOOJbIIUE U
HaVMEHBIIINE 3HAYCHUS, HA HAXO0XKICHUE IYTH,
CKOPOCTH U YCKOPEHUS;

5) omepupoBaTh MOHATUSMHU: palOHAIbHAs
GbyHKIUS, TOKa3aTenbHas (PyHKIHS, CTeTIeHHAs

byHKIMA, norapudmuyeckas byHKUMSA,
TPUTOHOMETpHUUYECKHEe (YHKIMH, OOpaTHbIE
GyHKIMU;  yMEHHE  CTPOMTh  Trpaduku

M3Y4YCHHBIX (DYHKIMN, UCTIOIB30BaTh TpapuKu
NPy HM3yYCHHUH TIPOIIECCOB W 3aBUCUMOCTEH,
MpU pelIeHUH 3ajad W3 JAPYTruX Y4eOHBIX
MpeAMETOB W 3a/Jad W3 PEATbHOM JKHU3HU;
BBIpaXaTh (opMyJamMu 3aBUCHMOCTH MEXIY
BEJIMYUHAMU;

6) pelaTh TEKCTOBBIE 3a/1a4M pa3HbIX TUIOB (B
TOM YHCJIC Ha TPOIICHTHI, JOJU W YacTH, Ha
JBUKCHHE, padoTy, CTOMMOCTh TOBAapOB U




YCIIyT, HAJIOTH, 33/1a4 U3 00JaCTH yIpaBIICHUS
JUYHBIMK W CEeMCHHBIMH  (UHAHCAMH);
COCTaBIISITh BBIpaXCHMUS, YpaBHEHUS,
HEPAaBEHCTBA U HX CHUCTEMBbl [0 YCJIOBHIO
3aJaud, UCCIIE0BATh MOIYYEHHOE PELICHUE H
OLICHUBATh MPABAONOI00HOCTH PE3YJIbTATOB;

7) omepupoBaTh  TOHATHUSIMH:  CpEIHEE
apudMeTHYecKoe, MeIuaHa, HauOoiblIee U
HauMEHBIIIEe 3HAYCHHS, pa3Max, ITUCIEPCHUS,
CTaH/IapTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
yMCHHE U3BIICKATD, UHTEPIPETHPOBATH
uH(bOpMaIIMIO, MPEICTaBICHHYI0 B TabiuIax,
Ha JuarpaMMax, rpadukax, OTpaKaroIIyo
CBOMCTBAa pealbHBIX MPOIIECCOB U SBICHUII;
NPEJCTaBISITh  WHPOPMAIIUIO C  MOMOIIBIO
TabIIuIl u yarpamm; HCCIIEIOBATh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIE C
NPUMECHEHUEM TpapUYecKuX METOAOB U
ANEKTPOHHBIX CPE/ICTB;

8) omepupoBaTh MOHATHUSAMU: CIyYaWHBIN OIBIT
U choydyailHoe  coOObITHE,  BEpPOSTHOCTH
CIIy9aifHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIOJIb30BAHUEM TpapuuecKuX
METOJIOB; MPUMCHSITH (HOPMYJIBI CIOXKCHHUS W
YMHOXEHHUSI BEPOATHOCTEH, KOMOWHATOpHBIE
daktel W (GOpMyJNBl TpPH PENICHUH 3aJ1ay;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI;
3HAKOMCTBO CO CJIy4YallHBIMH BEJTUYHHAMU;
yMEHHE MPHUBOJUTH TMPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCET B MPUPOAHBIX U
OOIIECTBEHHBIX SBIICHUSX;

9) omepupoBaTh MOHSATHUSMH: TOUKA, MpsMas,
IUIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YTOI,
CKPEIIHUBAOIINECS TPSIMBIE, TapaJUICIbHOCTh U
NEPIICHIUKYISIPHOCTh MPSMBIX U TIOCKOCTEH,
YTOJI MEXK]Ty MPSMBIMH, YTOJ MEXIy MPSIMOH 1
IUIOCKOCTBIO, YTOoll MEXIy IUIOCKOCTSMHU,
paccTossHe OT TOYKH JIO  IUTIOCKOCTH,
paccTosiHue MEXIy TPSIMBIMH, PACCTOSIHHE
MEXy TUIOCKOCTSIMH; YMEHHE WCIT0JIb30BaTh
MpU pElIeHUW 3aad U3y4YeHHble (aKThl U
TEOpEMBI TUIAHUMETPUH;, YMEHHUE OIICHUBAThH
pa3Mepsl 00BEKTOB OKPYKAIOIIIET0 MUPA;

10) onmepupoBaTh MOHATUSIMH: MHOTOTPAHHHK,
CeueHue MHOTOTpaHHUKA, KyO,
napajuleNienuIe1, mpu3Ma, mupaMuiaa, Gurypa
U TOBEPXHOCTHh BpAllICHHUs, UIUHAP, KOHYC,
map, cdepa, cedeHus QUTYpPHI BpalICHHUS,
IJIOCKOCTh, Kacaromasicsi cdepbl, UIMHIPA,
KOHyCa, TUIOIIAJ(b TIOBEPXHOCTH IHPAMH/IBI,
MPU3MBI, KOHYCa, MIJIUHAPA, TUIOMaab chepsl,
00beM Kyo0a, IPSIMOYTOJIBHOTO




napajjieNienunena,  NUPaMHUAbl,  HPU3MBI,
LWINHApA, KOHYycCa, I1apa; yMeHHe u300paxarb
MHOTOTPaHHUKHU U IIOBEPXHOCTH BPAIIECHUS, UX
CeUeHMs] OT PYKH, C IOMOILBIO UYEPTEKHBIX
WHCTPYMEHTOB U  JJIEKTPOHHBIX  CpPEJICTB,;
YMEHUE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE; yMEHHE pacrno3HaBaTh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

11) omepupoBaTh MNOHATUSAMU: [BUXKEHUE B
POCTPAHCTBE, Mo00HBIC (burypsl B
IIPOCTPAHCTBE;  HCIIOJIb30BAaTh  OTHOIIECHUE
IIoIaaeu MOBEPXHOCTEH U 00BEMOB
MoT0OHBIX (PUTYD MPH PELICHUH 3a7ay;

12) BBIUUCIATE TE€OMETPUUYECKHE BEIMUMHBI
(nmmHA, yrom, IUIOMAAb, OOBEM, IUIOMIA/b
IIOBEPXHOCTH), UCTIONIB3YS U3y4eHHbIE
(hOpMYyJTBI 1 METOJIBI;

13) onepupoBaTh NOHATUAMU: HPAMOYTOJIbHAS
cucreMa KOOpJMHAT, KOOPAUHATHI TOYKH,
BEKTOp, KOOpPAMHATHI BEKTOpa, CKaJSpPHOE
IPOM3BECHUE, YTOJI MEXYy BEKTOpPAaMH, CyMMa
BEKTOPOB, IPOU3BEACHHE BEKTOpAa HA YUCIIO;
HaXOJUTh C TOMOLIbIO M3YYEHHBIX (opmyil
KOOpAMHAThl CEPEIMHbI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;

14) BbIOMpATh NOAXOASAIINNA U3YYEHHBINH METO]
JUIs  pelleHus  3aJadd,  Pacllo3HaBaTh
MaTemMaThuueckue (QakTel M MaTeMaTU4YecKue
MOJENM B TPUPOAHBIX U  OOIIECTBEHHBIX
SIBIIGHUSIX, B MCKYCCTBE; YMEHHE NPUBOAUTH
IPUMEPBI MaTeMaTHYeCKUX OTKPBITHI
POCCUMCKOM ¥ MHUPOBOM MaTeMaTHYECKOU
HaYKH.




3. CTPYKTYPA U COAEP KXAHHUE YUEBHOU JUCHUITJIMHBI
3.1. Temarnueckuii mian yaeoHou aucruminabel O/1.04. «Marematukay

Kozgpr HanmenoBanue paznienos, TeM Bcero O0bem BpeMeHH, OTBEICHHBIM Ha OCBOCHUE YUCOHOM TUCIIUILIAHBI
KOMIIETEHIIUH 4acoB O0s3arenbHas ayUTOpHas yueOHas CamocrosTenbHas padora
Harpyska o0yJaronuxcs oOydJaronmxcs
Bcero, B T.4. B T.4. Bcero, B T.4.
4acoB mabopaTopHbIC KypcoBast 4acoB KypcoBasi
paboTHI pabora pabora
IIPAaKTUYECKHE (mpoexT), (npoexr),
3aHATHS, 4acoB 4acoB
4acoB
1 2 3 4 5 6 7 8
Pasnen 1. [loBTOpenne kypca 12 12 - - -
MAaTeMATHKH OCHOBHOM IIKOJIbI
OK 01-OK 07 | Tema 1.1. Llenp u 3agaun MaTeMaTHKU 2 2 - - -
IIPH OCBOCHHH CIICIIHAIBHOCTH.
MHOeCTBa H JIOTHKA
OK 01-OK 07 | Tema 1.2. Uncnia v BEIYMCIICHUS 2 2 - - -
OK 01-OK 07 | Tema 1.3. ToxxmecTBa U TOXKIAECTBEHHBIE | 2 2 - - -
npeoOpa3oBanusi. Y paBHEHHS U
HEPABCHCTBA.
OK 01-OK 07 | Tema 1.4. [IpolieHTHBIE BHIYUCICHUS B 2 2 - - -
npoecCHOHANBHBIX 3aa4ax
OK 01-OK 07 | Tema 1.5. ITocnemoBaTeIbHOCTH U 2 2 - - -
MIPOTPECCHUH.
OK 01-OK 07 | Tema 1.6. ®yHKMHU U rpaduKH. 2 2 - - -
Pa3nen 2. CTeneHu ¥ KOPHU. 20 20 - - -
Crenennas, nmoxka3arejbHasi U
Jorapupmuyeckas QyHKUNHU
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OK 01-OK 07 | Tema 2.1 Apudmernieckuii KOpeHb N— 2 2
0i1 CTeneHH.

OK 01-OK 07 | Tema 2.2. Crenenu. Crangaptaas ¢popma | 2 2
3aIIUCHU ACUCTBUTEIBHOTO YHCIIA

OK 01-OK 07 | Tema 2.3 Crenennast pyHKIUSA 2 2

OK 01-OK 07 | Tema 2.4. UpparnuoHanbHble ypaBHEHHS | 2 2
U HEpaBeHCTBA

OK 01-OK 07 | Tema 2.5. [loka3aTenbHble ypaBHEHUS U | 2 2
HEpaBEHCTBA

OK 01-OK 07 | Tema 2.6. Jlorapudm umncna. CBoiicTBa 2 2
JgorapugmoB

OK 01-OK 07 | Tema 2.7. [TokazarenbHas | 4 4
u norapupmMmuyecKas ¢byHKIMH,
ypaBHEHMsI, HEpAaBEHCTBA

OK 01-OK 07 | Tema 2.8. Jlorapudmsl B IprpoJIe U 2 2
TEXHUKE

OK 01-OK 07 | Tema 2.9. [IpumeHeHHE ypaBHEHUH, 2 2
CHCTEM M HEPAaBEHCTB K PEIICHUIO 33/1a4
Pasnen 3 Ilpsamble U MJI0CKOCTH B 20 20
npocrpancrse. Koopanuarsl n
BEKTOPBHI B MPOCTPAHCTBE

OK01-OK 07 | Tema 3.1. IloBropeHue IIaHUMETpPUH. | 2 2
OCHOBHBIE TIOHSITHS CTEPEOMETPHHU

OKO01-OK 07 | Tema 3.2. Ilpsmble u TUIOCKOCTH B |4 4
POCTPaHCTBE. [MapannensHocTh
MPSAMBIX, PAMOM " MJOCKOCTH,
IIJIOCKOCTEM

OK 01-OK 07 | Tema 3.3. [lepnennukynsipHocTs | 4 4
OPSMBIX M IIJIOCKOCTEN

OKO01-OK 07 | Tema 3.4. Yrmel MexXmy TpSIMBIMH U | 2 2
IUIOCKOCTSIMU

OK 01-OK 07 | Tema 3.5. KoopiuHATBI 1 BEKTOPHI 4 4
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B IIPOCTPAHCTBC

OKO01-OK 07 | Tema 3.6. IlpsaMble W TIOCKOCTH B |2 2
NPaKTHYECKHX 337a4ax

OK01-OK 07 | Tema 3.7. Pemenue 3amau. [lpsimbie u | 2 2
IUIOCKOCTH, KOOPJIMHATHI i BEKTOP
Pazgen 4. OcnoBbl TpuUroHomerpum. | 20 20
Tpuronomerpuyeckne PyHKIHH

OK 01-OK 07 | Tema 4.1. OCHOBBI TPUTOHOMETPHH 4 4

OK 01-OK 07 | Tema 4.2. OcHOBHBIE 4 4
TPUTOHOMETPHUUYECKHE TOKIESCTBA

OK 01-OK 07 | Tema 4.3. TpuroHoMeTpUYECKUE 2 2
(bYHKIMHU, MX CBOMCTBA U rpaduKu

OK 01-OK 07 | Tema 4.4. Tpuronomerpuyeckue | 4 4
ypaBHEHHsI 1 HEpAaBEHCTBA

OK 01-OK 07 | Tema 4.5. Ucnons3oBanue | 2 2
TPUTOHOMETPUHA B TPOPECCHOHATHLHON
chepe

OK 01-OK 07 | Tema 4.6. Pemenne 3amad | 4 4
TPUTOHOMETPUHU
Pa3nes S. MHOrorpaHHUKH U Tesa 24 24
BpallleHus

OK 01-OK 07 | Tema 5.1. MHOrOrpaHHUKH 4 4

OK 01-OK 07 | Tema 5.2. [IpaBuibHbIE MHOTOTPaHHUKHU. | 4 4
ITnomane MMOBEPXHOCTH
MHOT'OI'PaHHHMKOB

OK 01-OK 07 | Tema 5.3. Tena BpauieHus 4 4

OKO0I-OK07 | Tema 5.4. OOwvempl u miomamm |4 4
ITOBEPXHOCTEH TeI

OK 01-OK 07 | Tema 5.5. JIBM>keHHE B TPOCTPAHCTBE. 4 4
Ceuenns u KOMOHMHAIINHU
IPOCTPAHCTBEHHBIX ¢buryp B
npodecCHOHANIbHBIX 3a1a4ax

OK 01-OK 07 | Tema 5.6. Pemenune 3ajau. | 4 4

12



MHOFOFpaHHI/IKI/I 1 TCJ1a BpalllCHUA

Paznen 6. [lpousBoanas u
nepBooopazHasi QyHKIun

30

30

OK 01-OK 07

Tema 6.1. MOHOTOHHOCTB M 3KCTPEMYMBI
¢ynkyu. Touku sKcTpeMyMa

OK 01-OK 07

Tema 6.2. IloHsATue HENpPEPHIBHOCTU
¢yHKIMH. MeTox HHTEPBAIOB

OK 01-OK 07

Tema 6.3. [IpousBoaHasi.
['eomeTpuyeckuii U (HU3NUECKUNA CMBICT
MIPOU3BOAHOMN

OK 01-OK 07

Tema 6.4. MOHOTOHHOCTH (DYHKIIHH.
Touku 3kcTpeMyma

OK 01-OK 07

Tema 6.5. Hauboubliee U HauMEHbIIIEE
3Ha4YeHus1 QYHKIUU

OK 01-OK 07

Tema 6.6. HaxoxneHue OINTHUMAJIBLHOTO
pe3yJIbTaTta ¢ MOMOIIBLIO TPOU3BOTHOM

OK 01-OK 07

Tema 6.7. IlepBooOpazHast GyHKIUU

OK 01-OK 07

Tema 6.8. Ilnomans KpUBOIMHEHHOM
tpanenuu. QPopmyna  Herorona —
JleiiOHuLa

OK 01-OK 07

Tema 6.9. IlpuMeneHnne Npou3BOIHON
U 1epBooOpa3Hoi PYHKLIUHU

Paspnen 7. Teopusi BeposiTHOCTEH H
CTATHCTHKA

16

16

OK 01-OK 07

Tema 7.1. IlpencraBneHue HaHHBIX U
onucaTeNlbHasi CTATUCTUKA

OK 01-OK 07

Tema 7.2. CnyuaiiHble  COOBITHS.
Onepanuu HajJ COOBITUIMU

OK 01-OK 07

Tema 7.3. BepostHOCTB
B IpoecCHOHATIBHBIX 337a4ax

OK 01-OK 07

Tema 7.4. DnemMeHTbl KOMOMHATOPUKH

OK 01-OK 07

Tema 7.5. Cepum mnocnenoBaTeIbHbIX
HUCTIBITAHUH
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OK01-OK 07 | Tema 7.6. CnydaiiHble BEIUYHHBI H | 2 2
pacrpeneseHusl. MaremMaruueckoe
0KUJAHUE CIYYallHON BEJIMYMUHBI

OK01-OK 07 | Tema 7.7. 3axkoH OOJBIIMX 4YHCEIL | 2 2
HenpeppiBHBIC CydallHbIE BEITUYHHBI
(pactipenenenusi) Hopmanbnoe
pacnpeeneHue

[IpoMexyTouHas aTTecTalus: 3a4€T C OLEHKON 2 2

Bcero gacos 144 144
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3.2. Conep:xanue o0yueHus no ydeonoii qmucuumiaune OJl. 04. «MaremaTukay

HaumeHoBaHue pa3iesioB,
TeM y4eOHOM TUCHMILTUHBI

Conep:kanue y4eOHOT0 MaTepuaJia, JJ1adopaTopHblie pad0Thl U MPAKTHYECKHE 3AHATHS,
CaMOCTOSITe/IbHAsSL padoTa 00yualouuxcst

O0BbeM yacoB

VYpaBHEHHsI U HEPABEHCTBA.

HepaBeHCTB. [I[puMeHeHne ypaBHEHN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
[pa3IMYHbIX 00JacTel HayKu U peabHOM sku3HU. CHCTEMBI U COBOKYITHOCTH PallMOHAIbHBIX YPaBHEHHM
1 HepaBeHCTB. CHCTEMBbI IMHENHBIX YpaBHEHU. Pellienue npukiaaHeixX 3aa4 ¢ MOMOIIBI CUCTEMBI

1 2 3
Pa3nen 1. I[loBTOpenue 12
Kypca MaTeMATHKH
OCHOBHOM IIKOJIbI
Tema 1.1. Llens u 3anaun  [CoxeprkaHue yueOHOro MaTepuaa
MaTEMaTHUKHU IIpH OCBOeHUHU |[{enb ¥ 3a1a4u MaTEMaTUKH IIPYU OCBOCHUM CIELUAIBHOCTH. ba3oBble 3HaHUS U yMEHUS 110 MAaTEMATUKE 2
CIELMANbHOCTH. MHOXECTBAB PO ECCHOHATHLHON U B IOBCEAHEBHOM JIEATENLHOCTH. MHOXECTBO, OTIEpalliy HaJl MHO)KECTBAMH.
1 JIOTUKA Jlnarpammsl Diinepa—BeHnHa. Vcnonb3oBaHle TEOPETUKO-MHOKECTBEHHOTO allnapara JJis OIUCaHUs
[peabHBIX MPOIECCOB M SBJICHUN B IPOPECCHOHATBHOMN NEATETLHOCTH, TIPU PEIICHUH 3a/1a4 U3 JPYTUX
nucuuiuinH. OnpezneneHue, TeopeMa, CIECTBUE, T0Ka3aTeIbCTBO
KomOnHupoBaHHOE 3aHATHE
Tema 1.2. Yucna u ConeprkaHue yueOHOro MaTepuaia
BBIUMCIICHUS Harypanbaele u nensle yucna. IIpu3HakuM [OeIMMOCTH LENBIX 4YHCeN. PanuoHanbHbBIE 4MCIIA. 2
OOBIKHOBEHHBIE U  JIECSATHYHBIE JpOOW, TMPOLEHThI, OECKOHEYHbIE MEPUOJUYECKUE JIpOOH.
ApudpmeTHuecKre ornepanuy ¢ paluoOHAIbHBIMU YMCIaMH, MPEOO0pa30BaHUs YHCIOBBIX BBIPAKEHUM.
JlelicTBUTENbHBIE YKca. PalMoHanbHBle W HppallMOHAIbHBIE yucia. ApupMeTHYEeCKHe ONepaluu ¢
neiicTBUTENbHBIMU YncaaMy. [IpuGnukéHHble BRIYUCIIECHUS, IPaBUiIa OKPYTJIEHUS, IPUKUIKA U OLEHKA
€3yJIbTaTa BBIUYMCICHUN
KomOuHMpoBaHHOE 3aHATHE
Tema 1.3. ToxxnecTtBa u Copeprkanne yaeOHOro MaTepuana
TOXICCTBCHHBIC ToxecTBa U TOXKJIECTBEHHbIE TpeoOpa3oBaHus. Y paBHEHUE, KOpeHb ypaBHeHus. HepaBeHCTBO, 2
npeoGpasoBaHus. peleHre HepaBeHCTBa. MeTo HHTepBasioB. Perienne nensix u ApoOHO-pallMOHATbHBIX YPaBHEHUH U

NTMHEWHBIX YpaBHEHUN
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KoMOnHIpOBaHHOE 3aHATHE

Tema 1.4. IlponieHTHBIE

CogepxaHue yueOHOro MaTrepuaa

BEITHCIICHHA B [Tpumenenne ApoOeil ¥ MPOLEHTOB I PEUICHNS NPUKIIAJAHBIX 33/1a4 U3 Pa3IMYHbIX OTpacieil 3HaHu# 1 2
MPO(ECCHOHANBHBIX peanbHOM ku3HU. [IpuOIKkEHHBIC BBIYUCICHNUS, IPAaBUIIa OKPYTIICHUS, TPUKHJIKA U OLICHKA pe3yJIbTara
Janatax BbIUMCIICHUH. Pa3Hbie ciocOOB! BEIYMCICHHS MTPOLEHTOB. [IpOlIeHTHBIE BEIYMCIICHUS B
npodeccuOHATBHBIX 3a1auax. [[puyMeHenne ypaBHEHU 1 HEPAaBEHCTB K PEIICHUI0 MAaTEeMaTHYECKIX
3aJa4 ¥ 3a/1a4 U3 Pa3JIM4YHbIX 00J1acTel HAyKU U peabHON KU3HU
KomOnHupoBaHHOE 3aHATHE
Tema 1.5. ConeprxaHue yueOHOro MaTepuaia
[locnenoBarenbHOCTU U [locnenoBarenbHOCTH, CIIOCOOBI 331aHUS [TOCIE0BATENbHOCTEH. MOHOTOHHBIE IIOCIIE0BATEIBHOCTH. 2
[IPOIPECCUHU. Apudmerndeckas 1 reoMmeTpuaeckas mporpeccuil. beckoHeuHo yObIBaromas reoMeTpuIecKast
nporpeccusi. Cymma 6€CKOHEUHO yObIBaroIIel reoMeTpruyecKoi nporpeccuu. @opmyiia CI0KHbBIX
[POLIEHTOB. Vcroab30BaHKe MPOrpeccuy Ul peLIeHNs pealbHbIX 3a7a4 NPUKIaTHOIO XapaKkTepa
KomOnHupoBaHHOE 3aHATHE
Tema 1.6. @yHkuuu u CopneprxaHue yueOHOro MaTepuaia
rpaduxu. DyHkus, crnocoObl 3amanus Qynkuuu. I'padux dynkuuu. B3zaumuo oOpatnble ¢yHkuuu. OO0nacThb 2
OIpeJIeIeHUs] U MHOXeCTBO 3HaueHui ¢yHkumu. Hymu ¢yHkumu. ITpomexyTku 3HaKONOCTOSIHCTBA.
YérHble U HEUETHBIE PYHKINU
KomOnHupoBaHHOE 3aHATHE
Pazgen 2. Crenenu u 20
kopHu. CTeneHHasi,
NnoKa3aTejibHasi M
Jorapupmuyeckasi
GyHKuun
Tema 2.1 Apudmernueckuii (Comeprkanue yueOHOro Marepuana
KOPEHb N—OM CTETEHH. Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JedcTBus ¢ apupMeTHUECKUMH KOPHIMHU N—OM 2
CTETICHH.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.2. Crenenu. Copepkanne y4eOHOro MaTepuana
CrannaptHas popma Crenens ¢ nensiM mokasarenem. CrangaptHas Gopma 3anucu AecTBUTENbHOTO ynca. Mcnonas3oBanue 2
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3aI1nucu HeﬁCTBHTeHBHOFO
qucia

HOI[XOI[SII_HCI‘/'I (bOpMBI 3aI1nucu ﬂeﬁCTBHTCHBHBIX YUCCII AJId PCIICHUS IMTPAKTUYCCKUX 3aaa4 U
MpCaACTaBJICHUA JJaHHbIX. CrenieHb C palrOHAJIBHBIM I1OKa3aTCJICM. CBolicTBa CTEIICHH.
Hpeo6pa3OBaHHe BBIpa)KGHHfI, CoACpKAIUX CTCIICHU C pallMOHAJIBHBIM I1OKAa3aTCJIEM

KoMOMHMpOBAaHHOE 3aHSATHE

Tewma 2.3 Crenennas
byHKIUS

Conepixkanue yueOHOro MaTepraia

CrenenHas GyHKIHS C HATYPaJIbHBIM U 11eJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoicTBa 1
rpaduk KOpHS N-0if cTeneHu

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.4. UppanuoHanbHbie
YpaBHEHUS U HEPABEHCTBA

Cojeprkanue y4eOHOro Marepuana

Pemenne nppanMoOHAIBHBIX YPABHEHUN U HEPABEHCTB

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 2.5. IlokasaTenbHbIE
YPaBHEHUSI U HEPABEHCTBA

Cogepxanue yueOHOro MaTepuana

IToxa3aTenbHbIC YpaBHCHU U HEPABCHCTBA

KoMOMHMpOBAaHHOE 3aHATHE

Tewma 2.6. Jlorapudm gucna.
CaoiicTBa 0orapupMoB

Conepkanue yueOHOro maTepuana

Jlorapudm umncna. JlecaTuunble 1 HaTypasabHble Jorapudmel. [IpeodpasoBanue BbpakeHU,
COoJIepKALIHX JIOTapU(OMBI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 2.7. Iloka3aTensHast 1
nmorapudmuueckas QyHKIUU,
YpaBHEHHsI, HEPaBEHCTBA

CopepxaHue yueOHOT0O MaTeprala

[TokazarenbpHas u Jorapudmuueckas GyHKINU, UX cBoMcTBa U rpaduku. Jlorapudpmuueckne ypaBHeHuUs
11 HEpaBEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 2.8. Jlorapudmsl B
MPUPOJIC U TEXHHUKE

CogepxaHue yueOHOT0O MaTepuana

[Tpumenenue norapudma. Mcropus passutus marematuku. Jlorapudpmudeckas cnupanis B npupoje. Ee
MaTeMaThudecKkue cBocTBa. Mcnonb3oBanue rpadukoB GyHKIHMMA 17151 UCCIIEIOBAHUSI MPOIECCOB U
3aBUCHMOCTEHN, KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 33/1a4 U3 Pa3TUIHBIX 00JacTeil HAYKU U peaTbHON
PKA3HU

KomOuHMpOBaHHOE 3aHATHE

Tema 2.9. IIpumenenne

CopepxaHue yueOHOT0O MaTepuana
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YpaBHEHUI, CUCTEM U
HEPABEHCTB K PEIICHUIO
3agau

Vcnonb3oBanue rpadukoB GyHKUMN AJIs pelIeHUs] ypaBHEHHU U TMHEHHbIX cucteM. [Ipumenenue
YpaBHEHMIA, CUCTEM U HEPABEHCTB K PEIICHHUIO MaTEeMaTHUYECKHUX 33a]a4 U 33a]1a4 U3 pa3IN4HbIX 00jIacTei
HAyKU ¥ pealbHOM KU3HU

KoMOMHMpOBAaHHOE 3aHSATHE

Pasnea 3 Ilpsambie n 20
IUIOCKOCTH B
NPOCTPAHCTBeE.
KoopauHatsl 1 BEeKTOPbBI B
NPOCTPAHCTBeE
Tewma 3.1. IloBTOpeHue Cogepxanue yueOHOro MaTepuana
naHuMeTpu. OCHOBHBIC  (OcHOBHBIE (UTYpBI, (QAKTHI H TEOpEMb! ITaHuMeTpiH. OCHOBHBIE ITOHATHS cTepeoMerpun. Touka, 2
TIOHATHS CTCpCOMCTPHH IpsiMasi, II0CKOCTb, IIPOCTPaHCTBO. [ToHATHE 06 AKCHOMATHYECKOM TIOCTPOESHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX
KomOnHupoBaHHOE 3aHATHE
Tewma 3.2. IIpsimbie u Copepxanue yueOHOro MaTepuana
[UIOCKOCTH B IIPOCTPAHCTBE. B3aMHOE paclojoKEeHUE NMPSAMBIX B IPOCTPAHCTBE: NIEpECEKaloInecs, napaieabHble U 4
[1apaiienbHOCTb IPAMEIX, | oy pempparomuecs npsaMbre. [TapasiiebHOCT IPSMBIX 1 ITOCKOCTeit B POCTPAHCTEE: Napaslie/bHbIe
MPsIMOM U TJIOCKOCTH, ) .
IOCKOCTEH [psiMble B IPOCTPAHCTBE, NapaIeIbHOCTh TPEX MPSAMBIX, HapalIeIbHOCTh IPSIMON U IJIOCKOCTU. YTJIbl
C COHAIPaBJIEHHBIMU CTOPOHAMM, YTOJI MEXY NPSIMbIMH B pocTpaHcTBe. [lapannenbHoCTh
MJIOCKOCTEN: MapajuiebHbIE INIOCKOCTH, CBOMCTBA MapalIeNIbHbIX IuIocKocTel. [Ipocreiimme
[POCTPAHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTU: TETpa’p, KyO, mapajuienenumea, NIoCTpOeHHEe CeYeHUH
KomOnHupoBaHHOE 3aHATHE
Tewma 3.3. Copeprkanue yueOHOro Marepuana
HepHeHﬂHKyﬂﬁPHOCTE [lepneHMKyIAPHOCTD NMPSIMOM U IVIOCKOCTH: NEPIEHANKYJIISIPHBIE MIPSIMBIE B IPOCTPAHCTBE, IPSIMBIE 4
TIPAMBIX H IIOCKOCTCH napajuIeNbHbBIE U IEPIEHANKY/IAPHBIE K IIIOCKOCTH, IPU3HAK TIEPIIEHIUKYISPHOCTH IIPAMOIi 1
MJIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHANKYISIPHON IIIIOCKOCTH
KomOnHupoBaHHOE 3aHATHE
Tema 3.4. VYrasl wMexnayCoaepikaHue yueOHOro Marepuana
[IPAMBIMA U TUIOCKOCTAMH Y rypl B MPOCTPAHCTBE: YIOJl MEXKY MPSAMOM U MIIOCKOCTBIO, IBYTPAaHHBIN yTOJ, TMHEWHBIN yroi 2
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NByrpaHHoro yria. [lepnenaukyisp u HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU A0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 710 TIIOCKOCTH, MPOEKIHs PUTyphI HA TIOCKOCTh. [lepneHanKyIIpHOCTh MIIOCKOCTEH: MPU3HAK
MEePIEeHIUKYISIPHOCTH JBYX IUIOCKOCTeH. Teopema o Tpéx meprneHauKyspax

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 3.5. KoopauHatel u

Conepixkanue yueOHOro MaTepraia

aprymenTa. Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEIEHHE TPUTOHOMETPUUYECKUX (PYHKIIMIA
YUCJIOBOI'O apryMEHTa

BEKTOPEI B IIPOCTPAHCTBE  IBekTOp HA MJIOCKOCTHU U B MpocTpaHcTBe. ClI0KEHUE U BEIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4
qrcio. Pasnoxxenue BekTopa o TpéM HeKOMILTIaHApHBIM BekTopaMm. [IpaBuiio napamienenunena.
Pemenuie 3a1a4, CBSI3aHHBIX C IPUMEHEHHEM IIPaBUII JCHCTBHI ¢ BekTopamu. [IpsimoyronbHas cuctema
KoopauHaT B npoctpancTse. KoopauHare! Bektopa. [Ipocreifiiue 3aqaun B KoopauHaTax. YTol MEXITY
BekTopamu. CKalsipHOE MPOU3BEACHNE BEKTOPOB. BhIuncieHne yrioB MexX1y NpsSMbIMU U
10cKocTsAMU. KOOpiMHAaTHO-BEKTOPHBIN METO/] IPU PELIEHUH T€OMETPUUECKHX 3a]a4
KoMOMHMpOBAaHHOE 3aHATHE

Tewma 3.6. IIpsimbie u Cogepxanue yueOHOro MaTepuana

[UIOCKOCTH B IPAKTUYICCKUX  |PacrionoxKeHHe MPSMBIX U INIOCKOCTEH B OKPYXKarolleM Mupe (IIpUpojie, HICKYyCCTBE, apXUTEKTYpE, 3

safadax TexHHKe). PeleHne npakTuKo-OpueHTUPOBAHHBIX 3a/1a4
KomOuHMpoBaHHOE 3aHATHE

Tewma 3.7. Pemenue 3amau.  |ComepikaHue yueOHOT0O MaTepuana

[IpsMbIC ¥ ITIOCKOCTH, Pemenne 3a1a4 Ha HaXOXKAECHUE TEOMETPUUYECKUX BEIIMYHH C UCIIOIB30BAHUEM aIlllapaTa BEKTOPHON 3

KOOPJIMHATHI U BEKTOP eGB!
KoMOmHIpOBaHHOE 3aHATHE

Pa3nes 4. OcHOBBI 20
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
GyHKIun
Tema 4.1. OcHOBBI Copeprkanue yaeOHOro MaTepuana
TPUIOHOMETPUH CuHHYyC, KOCHHYC U TAaHT'€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO 4

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 4.2. OCHOBHEBIE

CopepxaHue yueOHOT0O MaTepuana
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TPUTOHOMETPUYECKUE [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbhIpaskeHUH. OCHOBHBIE TPUTOHOMETpHYECKHE (HOPMYIIbI 4
TOX/IEeCTBa KoMOnHIpOBaHHOE 3aHATHE
Tema 4.3. CopepxaHue y4eOHOro MaTrepuana
TPHFOHOMCTPH%SKHE’ Oynkuus. [lepuoanyeckue pynkuuu. Tpuronomerpuueckue GpyHKIUM, UX CBOWCTBA U IpaduKu 2
(byHwxuny, 1 cBOTCTBA U KomOnHupOBaHHOE 3aHATHE
rpaduku
Tema 4.4. CopepxaHue y4eOHOTro MaTepuaa
TpuroHoMeTpuIecKue PerieHre TPUroHOMETPUYECKUX YpaBHEHUU. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
YPABHCHITA 1 HCPABCHCTBA |y \iGpnnpoBanHOe 3aHATHE
Tema 4.5.Vcnonb3oBanue  |CoxmeprkaHue yueOHOro MaTepuasia
TPUTOHOMETPUH B [IpoBeneHue MPAKTUYECKUX PacUeToB 1Mo (hopMysiaM TpuronoMmerpuu. Mcnons3oBanue rpadukoB 2
npodeccuonanbHol chepe (YHKIMH 17151 KCCIIEIOBAHMUS TPOILIECCOB U 3aBUCHMOCTEH, KOTOPhIE BO3HUKAIOT IPH PEILICHUH 33J1a4 U3
NPYTrUX Y4eOHbBIX JUCIUILIMH U pealbHOM KU3HU
KoMOMHMpOBAaHHOE 3aHATHE
Tema 4.6. Pemenue 3amau  |Conepkanue yueOHOro mMaTepuanina
TPUTOHOMETPUHU Tpuronomerpuyeckue QyHKIMH, TOKIESCTBA U ypaBHEHUS 4
KomOnHupoBaHHOE 3aHATHE
Paspnen S. MHOrorpaHHuMKH 24
U TeJla BpallleHusl
Tema 5.1. MHororpanauku (Coaep)kaHue yueOHOro Marepuana
[loHsATHE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE 4
MHOTOTpaHHUKH; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosipHas nmpusma; rpaHi 1 OCHOBAHHUS
MPU3MBI; IpsIMast 1 HAKJIOHHAsl IPU3MbI; OOKOBas M MOJIHAS MOBEPXHOCTH Mpu3Mbl. [lapamuienenunen,
MPsIMOYTOJIbHBIN Mapajienenunes u ero ceoicTna. [lupamuaa: n-yroapHas nupaMuja, rpaiu U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; TPABUIIbHAS U yCEUEHHAS
nupamMuia. IEMEHThI IPU3MbI U TUpaMuibl. BerurcieHne 3J1eMeHTOB MHOTOTPaHHHUKOB: pEdpa,
aroHaliu, yriibl
KomOuHupOoBaHHOE 3aHATHE
Tema 5.2. IlpaBunbHbIE ConeprxaHue yueOHOro MaTepuaa
MHOTOTrpaHHUKH. ILIOMANk  [TpapuibHble MHOTOrPAHHUKH: TIOHSTHE PABHILHOTO MHOTOTPAHHNKA; IPABMIIbHAS IPH3Ma H 4
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IMOBCPXHOCTH
MHOI'OI'PaHHUKOB

[IpaBUIIbHAS TUPAMU/IA; IPAaBUIIbHAS TPEYTodbHAS MUPAMUAA U MPaBUIBHBIN TETPasp; KyO.
[IpencraBieHue 0 MPaBUIBHBIX MHOIOTPAHHUKAX: OKTA3Ip, JOAEKadAp U ukocasap u ap. CedyeHus
pu3Mbl U upamuabl. [Inomans 60K0BOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMON IPU3MBI,
[UI0IAb OCHOBAHMIA, TeOpeMa 0 OOKOBO MOBEPXHOCTH MPsIMOH npu3Mbl. [lomans 60koBoH
MMOBEPXHOCTHU ¥ MMOBEPXHOCTU MPABUIIBHOM MUPAMUIBI, TEOPEMa O TUIOIMIAIN OOKOBOM MOBEPXHOCTH
YCEYEHHOW MUPAMUIbI

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 5.3. Tena BparnieHus

Cogepxanue yueOHOro MaTepuana

[{mnHapuYecKas HOBEPXHOCTh, 00pa3yolue HHIMHIPUIECKON TOBEPXHOCTH, OCh LIMIIMHAPHUUECKON
noBepxHOCTU. LlunuHap: ocHOBaHMS U OOKOBast TOBEPXHOCTh, 00pa3ylolias U OCh, IJIOLIa (b OOKOBOH U
[10JIHOM moBepXxHOCTH. KoHMUECKast TOBEPXHOCTh, 00pa3yrolne KOHUYECKONW TOBEPXHOCTH, OCh U
BEpLIMHA KOHMYECKOM noBepxHocTu. KoHyc: ocHOBaHME U BepIlnHa, 00pa3yolias U och, IUIOAlb
OOKOBOH U IMOJIHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIe U BICOTA, OCHOBAHUS 1 OOKOBas
noBepxHocTh. Cdepa u map: HeHTp, paguyc, AMaMeTp, IIOMIAb MOBEpXHOCTU chepbl. Bzanmuoe
pacrioyio’keHue cepbl U INIOCKOCTH, KacaTellbHas IMJIOCKOCTh K cepe, miomaaps chepsl. M3o0paxkenue
TeJ BpalleHMsI Ha IUI0CKOCTH. Pa3BépTka IuauHapa U KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 5.4. O0ObEMEBI 1
TUIOIIA/IA TTIOBEPXHOCTEHN Ten

Cojeprkanue yueOHOro Matepuana

[TonsTre 06 00bEMe Tena B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe
MPSIMOYTOJILHOTO TapajuIeNieIuIeia U CISACTBHUS U3 He€. 00beM mupaMuibl U mpu3Mbl. O0BEM
LIMHApa, KoHyca. O0béM 1mapa u miomaas cgepsl. [logobHsie Tena B mpocTpancTBe. COOTHOIIECHUS
MEXTy TUIOIIAAsIMU TOBEpXHOCTEH, 00bEMaMu oJ00HBIX Ten. CedeHus UIUHpa (MapajieabHo U
MEePIIEHAUKYISIPHO OCH), CeUeHHsI KOHyca (TapajuieIbHOe OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIIMHY),
ceueHHs 11apa. MHOTOrpaHHUK, OMMCAaHHBIN OKOJIO chepsl; cdepa, BMCaHHAS B MHOTOI'PAaHHHK WJIH B
TEJIO BpAIICHUS

KomOuHMpoBaHHOE 3aHATHE

Tema 5.5. JIBmokeHue B
npoctpaHcTBe. CeueHus u
KOMOHWHAIINH
MPOCTPAHCTBEHHBIX (DUTYP B

Conepixanue yueOHOro MaTeprasa

CHuMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B IIMpaMHJIaX, MapajuleenuIeaax, IpaBUiIbHbIX MHOTOrpaHHIKaX. CHMMETpHS B IPUPO/IE,
ApXUTEKType, TEXHUKE, B ObITY, B Ipodeccuu. Mcrnonp3oBaHue ABMKEHUI B IPOCTPAHCTBE MPU
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HpO(i)eCCI/IOHaJ'II)HI)IX 3aJadyax

[PEIICHUHU 3aa4. HOCTpO@HI/Ie CeUeHUI MHOI'OI'PAaHHUKOB U TCJI BPAIICHUS. MeTOI[ CJICOOB. KOM6I/IHaHI/I${
TCJI BpalllCHUA 1 MHOI'OI'PaAaHHUKOB. Hcnons3oBanue KOM6PIH3L[HI>1 MHOI'OI'PAaHHUKOB U TCJI BpAallICHUA B
IMPAKTUKO-OPUCHTUPOBAHHLIX 3aa4ax

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 5.6. Pemtenne 3agad.

Conepixkanue yueOHOro MaTepraia

MHOrOrpaHHHKH U Tena Brruucienue BenMurH (UIHHA, YToJl, 00BEM, TUIOIIAIb TOBEPXHOCTH ) TE€OMETpUUECKUX GHryp, 4
BPallCHI MCIIOJIb3Ys U3yueHHbIe (popMyibl U MeToabl. [locTpoenne ceueHuii MHOrOrpaHHUKOB METOJIOM CIIEJIOB,
BBINOJIHEHUE (BBIHOCHBIX) IMJIOCKUX YEPTEXKEN U3 pUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYDP: BUJ CBEPXY,
cOOKy, CHU3Y
KoMOMHMpOBAaHHOE 3aHSATHE
Pa3nen 6. [IpousBoanas u 30
nepsoodpa3Hasi pyHKIMU
Tema 6.1. MoHoToHHOCTB U [Coep)kaHue yueOHOro Marepuana
OKCTPEMyMBI (YHKIIHH. [IpoMexyTKH MOHOTOHHOCTH (QYHKIIMU. MakcuMyMbl 1 MUHUMYMBI GyHKIIUU. Hanbomnbiee u 4
TouKu sKCTpeMyMma HauMEHblIIee 3HaYeHue (QyHKLIUU Ha IPOMEKYTKE
KomOuHMpoBaHHOE 3aHATHE
Tewma 6.2. [lonsitue Cojeprkanue yueOHOro Matepuana
HETPEPBIBHOCTA (DYHKIIMH. HenpepbiBHble pyHKIIMU. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB
MeTon mHTEpBAIOR KomOnHupoBaHHOE 3aHATHE 4
Tema 6.3. IIponsBoanast. Coneprkanue yueOHOTro MaTepuana
I'eomeTpiriecKuil i [IpousBonHas pyHkuuu. ['eomerpuueckuii U Gu3ndecKuil cMbICH pou3BoHOM. [IponsBoiHbIE 2
q)mH%CKHﬁfMHCH pIIeMEHTapHBIX PyHKIMHA. DOpPMYJIIbl HAX0XKAECHUS TPOU3BOIHON CyMMBI, IPOU3BEACHHUS U YACTHOT'O
MIPOU3BOTHON Dy
KomOuHupOBaHHOE 3aHATHE
Tema 6.4. MoHoToHHOCTE  [CozeprkaHue yueOHOro MaTepuaa
¢bynkuuu. Toukn [TpumMeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO (DYHKIMIA HA MOHOTOHHOCTb M SKCTPEMYMBI 4
PKCTpeMyMa KoMOnHMpOBaHHOE 3aHATHE
Tema 6.5. Haubonpmee u  |Comepikanue ydeOHOTO MaTepuana
HAUMCHBIICC SHAYCHUA Haxosxnenne HauOoJbIIero ¥ HAMMEHbIIEeTo 3HaYeHus GyHKIMU Ha oTpe3ke. [Ipumenenune 2

22



byHKIMHA

[IPOM3BOIHOM ISl HAXOXKACHUSI HAWJTYUIIIeTo PEIlieHUsl B PUKIIAIHBIX 3a7a4ax, Ui ONpe/esieHus
CKOpPOCTH Tpoliecca, 3aJaHHOro (GopMyIioi win rpadhukoM

KoMOnHIpOBaHHOE 3aHATHE

Tema 6.6. Haxoxnenue

Conepixkanue yueOHOro MaTepuaia

ONTUMAJILHOTO pe3ynbTrara ¢ [[Ipukiaanbie 3aJa4u, B TOM YHCIIE COIMATbHO-3KOHOMUYECKOTO B (PU3MYECKOT0 XapaKTepa, ux 2
[OMOIIbIO IPOU3BOJHOMN pellieHre CpeICTBAMU MaTEMaTHYECKOT0 aHaIn3a
KoMOnHIpOBaHHOE 3aHATHE
Tema 6.7. IlepBooOpaznas  |CoxmepikaHue yueOHOTO MaTepuasia
yHKIHH [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 4
KoMOMHMpOBAaHHOE 3aHSATHE
Tema 6.8. ITimomans CopepxaHue yueOHOro MaTrepuana
KPUBOJIMHCHHOM TPANCLHH. [[{HTerpal, ero reoMeTpHUECKhii 1 GpU3MuecKuii CMBICH. BhIumcieHne HHTerpana o hopmyie 4
Popmyiia HeroToHa — Herorona-JleiiOauna
JleiiOHnIa
KoMOMHMpOBAaHHOE 3aHATHE
Tema 6.9. [Ipumenenue Cojepkanue yueOHOro Marepuana
POU3BOHON 1 Pemenue 3a1ay Ha MPUMEHEHHE MTPOU3BOJIHON U MHTErpana Juis BbIYMCIEHUS (U3NYECKUX BEIMYHMH U 4
1epBOOOPasHON QYHKIMA  |myomaneii
KoMOmHIpOBaHHOE 3aHATHE
Paspnen 7. Teopus 18
BEPOATHOCTEH U
CTATHCTHKA
Tema 7.1. Ilpencrasnenne  |CoaepikaHue y4eOHOTO MaTepuana
J@HHBIX 1 OIIMCATCJIbHAA [IpencraBieHne TaHHBIX C IIOMOIIBIO Ta0nuIl U quarpamm. Cpennee apudMeTHIeckoe, MeIMana, 2
CTaTHCTHKA HanOoJIbIlIee U HAaMEHbIIIee 3HAaUEeHUs, pa3Max, AUCTIEPCHs], CTaHAapTHOE OTKIOHEHUE YHCIOBBIX
HaOOpOB
KoMOnHMpOBaHHOE 3aHSATHE
Tema 7.2. Cny4daitHbie Copeprkanue yaeOHOro MaTepuana
coObITrst. Oneparuy Hajl CrnyualiHble SKCHEpUMEHTHI (OMBITHI) W CllydailHble COOBITHS. DJeMEHTapHble COOBITUS (MCXOJIbI). 2

COOBITUAMU

BCpO}ITHOCTB CﬂyqaﬁHOTO coObITHS. BIM30CTh YacTOTHI U BEPOATHOCTU COOBITHIA. CJ'Iy‘-IafIHBIe OIIBITHI C

AdBHOBO3MOXHBIMHU SJICMCHTAPHBIMU COOBITHSMHU. BepOSITHOCTI/I CcOOBITHH B OIIbITax C
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[PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.
Onepanuu HaJ COOBITUSAMU: TIEpecedeHre, 00beIMHEHUE, IPOTHBOIIOJIOKHEBIE COOBITHS. J{narpaMMel

Diiniepa. opmyia ClI0KeHUs BEPOSATHOCTEN. Y CIIOBHAS BEPOSTHOCTh. Y MHOKEHHUE BEPOSTHOCTEH.
JlepeBo cirydaiiHOTo 3KkcriepuMenTa. PopMyia MoJTHOM BeposITHOCTU. He3aBucumbie COOBITHS

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.3. BeposiTHOCTH B
npo(decCHOHABHBIX 3aa9ax

Copepxanue yueOHOro MaTrepuasa

[lepBuunas 00paboTKa CTaTUCTHUECKUX AaHHBIX. [ paduueckoe ux npencrasineHue. Haxoxaenue
CPeIHUX XapaKTEePUCTHK, HAOI0JaeMbIX JaHHBIX. OleHKa BEPOATHOCTH COOBITHS B PO ECCHOHATBHON
NesITeIbHOCTH, PElIeHHE MPO(EeCCHOHANBHBIX 33124 Ha BEPOSITHOCTD COOBITHUS, IPUMEHEHUE
CTATUCTUYECKUX METOJIOB JJIsl PEeLIEHUS NPOPECCUOHANBHBIX 3a/1a4

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.4. DaeMeHTBI
KOMOMHATOPUKHU

Cogepxanue yueOHOro MaTepuana

KomOuHaTopHoe npaBuiio ymHOkeHus. [lepecraHoBky u dakropuain. Yucio coderanuii. TpeyroibHUK
[Tackans. ®opmyna 6uHOMa HeroToHa

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 7.5. Cepun
MOCJIeN0BaTEIILHBIX
UCIILITAHUN

CogepxaHue yueOHOTO MaTepuana

brHapHBI ciTydaiiHbIN ONBIT (MCIIBITAHKE), yCIIeX U Heyaada. HezaBucumsle ucnbitanus. Cepust
HE3aBHCUMBIX UCIIBITAHUHN A0 nepBoro ycnexa. Cepus He3aBUCUMBIX UCIIBITaHU bepHyum

KomOuHMpoBaHHOE 3aHATHE

Tema 7.6. Cnyuaiinbie
BEIIMYUHBI U PACIIPENCICHUS.
MareMaTHuecKoe 0KUIaHNE
CIIy4allHO! BEIUYMHBI

Cojeprkanue yueOHOro Matepuana

Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHocTed. [lmarpamma pacrtpenenenus. Ilpumepst
pacripesieieHui, B TOM 4HCie, TeOMETpUUYECKoe U OMHOMUAIIBHOE.
UncoBeie XapaKTCPUCTUKHU CﬂyqaﬁHBIX BCJIIMYHH: MAaTCMATUYCCKOC OXKUAAHUC, TUCTICPCUA U

CTAHAAPTHOC OTKJIOHCHUC. HpI/IMepBI MNPUMCHCHUSA MATEMATUYICCKOT'O OKHNIaHHA, B TOM YUCIIC B
3aJadax 13 MOBCEAHEBHOM XU3HU. MaTeMaTH4eCKOe OXKUIaHIE 6HHapH01>i cnyqaﬁHoﬁ BCIIMYHHBEI.
MaTteMaTH4eCKOe OXKHIaHue CYMMBI CJ'Iy‘-IB.fIHBIX BEJIMYMH. MaTeMaTH4YeCKOe OKUIaHuE U AUCTICPCUA
reOMCTPHUICCKOIO U OMHOMHUAIIEHOTO pacnpeneneﬁnﬁ

KomOuHMpOBaHHOE 3aHATHE

Tema 7.7. 3ak0oH OOJIBIIAX
yricen. HempepriBHbIE

Copepkanne y4eOHOro MaTepuana

3aKOH OOJBIINX YUCET U €ro POJIb B HAYKEC, IIPUPOJAC U O6IJ_ICCTBC. BBI60pO‘-IHBII\/'I METO/]I MCCIIEJOBaHUIA.
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CITydaiiHbIe BETMYNHBI
(pactipeenienust)
HopmanbsHoe pacnpenencHue

[IprMephl HEeNIPEePhIBHBIX CITydYalHbIX BeluuuH. [loHATHE 0 MIOTHOCTH pacnpeaeneHus. 3aaauu,
[PUBOJIALINE K HOPMAJIbHOMY pactipezeneHuto. [lonarue o HopMaabHOM pacnpeeieHuu

KoMOnHIpOBaHHOE 3aHATHE

IMpome:kyTouHasi arTecTanusi (3a4eT ¢ OLEeHKOM)

Bcero:

144
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4. YCJIOBUSA PEAJIU3AIIAU TIPOT'PAMMBI YYEBHOM JIUCITATIIIMHBI

4.1. TpeOoBaHHs K MATEPHATbHO-TEXHNYECKOMY 00ecIedeHUI0
Peanuzamus nporpammbl yueOHOM JUCHUIUTUHBL TpeOyeT Hamuuus  y4eOHOro
KJlacca MaT€MaTHUKH.

[loaroToBKka BHEAyIUTOPHOW pabOTHl JOJDKHA OOECHEUYMBATHCA JIOCTYIIOM
KaxJoro oOydaromerocsi kK 0a3zaM JaHHBIX U OuUOIMOTEYHBIM GdoHaaM. Bo Bpems
CaMOCTOSTENIbHON MOATOTOBKH, OOYYAIOIIMECS JOJIKHBI OBITh 00€CIIEYEHbl JOCTYIIOM K
cetu MHTEpHET.

Oo6opynoBanue y4yeOHOro kabuuera u pado4mx MecT Ka0MHeTA: [OCATOUYHbIC

MCCTa JJIsd o6yqa}01u1/1xcs{, pa60qee MCCTO IIpCrIoaaBaTcCJIA, JOCKa, y‘{€6HI/IKI/I.

Texnnueckue cpeacTBa 00y4eHHs1: HOyTOYK, IPOEKTOP, IKPaH.

4.2 O0mmue TpeOOBaHHUA K OPraHU3ANNH 00Pa30BaATEIbHOM eATEJIbHOCTH

OcBoenue o0yvarommumMucs yueOHON AUCIUIUIMHBI MOKET MPOXOJUTh B YCIOBHSIX
CO3JaHHOM O00pa3oBaTeNbHOW cpeAbl Kak B  00pa3oBaTENbHOW  OpraHu3aluu
(yupexnaeHun), Tak ¥ B OpraHU3alUsAX COOTBETCTBYIOUIMX NPOPMII0 ydeOHOU
JUCLUIUIVHBI.

[IpenonaBanre y4yeOHOW AMCHMUIUIMHBI JOJDKHO HOCHTh TEOPETUYECKYIO H
MPaKTUYECKYI0 HANpaBICHHOCTh. B mpoliecce MpakTUYECKUX 3aHATHI OOydaroniuecs
3aKPEIUISIIOT M YIIYOJSIOT TEOPETUYECKHE 3HAHUSA, NPHOOPETaroT HEOoOXOIUMBbIE
pO(ECCUOHATIBHBIE YMEHHS U HABBIKU.

N3yuenne  gucuuiuimHel — «MareMartWka» 1O CHEHHAIBHOCTH  JOJDKHO
MPEAIIECTBOBATh OCBOEHUIO MPOPECCUOHATIBHBIX MOTYJIEH.

Teopernueckue 3aHATHA JODKHBI MPOBOJUTHCS B y4eOHOM KaOWHETe
MaTE€MAaTHKH.

Texyuuii 1 TpPOMEKYTOUHBIN KOHTPOJIb 00YUYEHUS CKIIABIBAETCS U3 CIIETYIOLINX
KOMITOHEHTOB:

TeKYyWIMH KOHTPOJb: ONpOoC OO0yyaloUuMXcs Ha 3aHATHUAX, [POBEICHHUE
TECTUPOBAHUS, PEIICHUE MPUKIAIHbIX 33Ja4 00y4arolMMHCS B MPOLIECCe MPOBEICHMUS
TEOPETUYECKUX 3aHITHI U T.1.;

NMPOMEKYTOYHBbIA KOHTPOJIb: 3a4ET C OLICHKOM.

4.3. KaapoBoe odecnieueHne 00pa3oBaTeIbHOM AeTeJTbHOCTH

TpeboBanuss Kk KBadU(UKAIIUK TEIArOTUYECKUX KaJIpOB, OCYIIECTBIISIONINX
peamuzaruio  OIIOIT CIIO-IITICC3 no crnenuanbHOCTH JOMKHA 00ECTICYMBATHCS
NeJaroruaecKuMy  KaJipaMi, HWMEIOIIMMH BEICIIEe OOpa30BaHWE, COOTBETCTBYIOIIICE
npodmIro  mpenogaBaeMoil  yuyeOHOW — AUCIUIUIMHBL.  ONBIT  JIEATETLHOCTH B
OpraHU3alMsIX COOTBETCTBYIONICH 00pa30BaTeIbHON Chephl SBISACTCS 005S3aTeIbHBIM
VTS nperno/iaBareneH, OTBEYAIOITIX 3a OCBOCHHE o0y4Jaronmmcst
o01eo0pazoBaTenbHOTO yueOHoro 1Mukia. [IpenomaBareny moay4yaroT HOMOJTHATEIEHOE
npodeccuoHaibHOe 00pa30BaHKe MO MPOTPaMMaM TOBBIMIEHUS KBaTU(UKAIIMN, B TOM
gucie B (opMe CTRXKUPOBKH B MPOPMIHHBIX OPraHU3AIMIX HE PEXEe OJHOTO pa3a B 3
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rojaa.
4.4 Undopmanuonnoe odecrnieueHue odydyenusi. [lepeueHb pexoMeHyeMbIX

y4eOHbIX u31anuii, UHTepHET-pecypcoB, 10NOJTHUTEILHOM JTUTEPATYPbI

OcHOBHbBIE HCTOYHUKH:

1. Amumo II1.A., Konxsrun FO.M., Tkauea M.B. u apyrue. Maremaruka: anreopa
Y Hayvaja MaTeMaTUYeCKOro aHaIu3a, reoMeTpus. Anredpa M Hadaia MaTEMaTHIECKOTO
a"Hamm3a 10-11 knacc. M. : IIpocsemienue, 2024. — 464 c.

2. Artanacsn JI.C., byty3oB B.®., Kagomues C.b. u npyrue Maremaruka: anreopa u
Hayajla MaTeMaTH4yeckoro ananuza, reomerpus. ['eomerpus 10-11 xkmacc. M.
[Ipoceemienune, 2024. — 288 c.

3. M.U. bammakoB MaremaTtuka: y4deO. JJIsI CTYJEHTOB YUPEKICHUM cpe. mpod.
obpazoBanus. M. : «O0Opa3oBaTeIbHO-U3IATEIbCKUN IEHTp «AKaaemus», 2024. - 288
C.

J]OIIOJIHI/ITCJIBHI)IB HCTOYHHUKH

1. Anrebpa u Hayana maremaruyeckoro adamamsa. 10-11 kmaccel. ba3oBbIid

ypoBeHb : yueOnuk / III. A. Amumos, 0. M. Koasrua, M. B. TkauéBa u ap.
— 18-e m3a. — M. : IIpocBenienne, 2012. — 464 c.

2. Konmoropos A. H. AnreOpa u HayaJia MaTeMaTHYECKOro aHaian3a : y4el. Juis
10-11 ku. ob6meob6pasosar. yupexkaenuii / A. H. Komamoropos, A. M.
Ao6pawmos, 0. I1. Iyaaunsed u ap. — 17-e u3a. — M. : IIpocBemenune, 2008.
— 384 c.

3. IHoropenos A. B. I'eomerpusa. 10-11 kmacchel : yueb. ans oOmieoOpa3oBar.

opranusaimii : 6a3oBeiii M npodui. ypoBau / A. B. IToropeno. — 13-e usj.
— M. : IIpocBemenue, 2014. — 255 c.

4. T'eomerpusa. 10-11 xmaccel : yueonuk / JI. C. Aranacsa,B. . byry3os, C. b.
KagomueB u jp. — 22-¢ u3a. — M. : Ilpocsemenue, 2013. — 255 c.

5. Aranacsaa JI. C. T'eomerpusa. 10-11 ximaccel : vueb6. juisg 001eo0pa3oBar.

vupexxaeHuil : 0a30Beiid U npodui. yposau / JI. C. Atanacsau,B. . byTy30B,
C. b. KagomiteB u np. — 22-e n3a. — M. : [IpocBeuienue, 2013. — 255 c.

6. boromonoB, H. B Marematuka : vueOHWK s OaxamnaBpoB / H. B.

boromonos, Il. M. Camoiinienko. — 7-¢ m3d., crepeoTnn. — M. : JIpoda,
2010. — 396 c.

7. Kyaapimesa E. C. MaremaTuka : yueOHUK. — 4-¢ m3a. — M. : Jlamkos u K,
2015. — 564 c.

8. Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHajinu3a, reoMeTpusi. Anredpa
U Hayajla MateMmatuueckoro anHainm3a. 11 kmacc. Huxonwckuit C.M., Iloramos
M.K., PemetnukoB H.H. u apyrue. - M: IIpocsemenne, 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
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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

9. Maremaruka: anredpa ¥ Hayaja MaTEMAaTHYECKOIO aHajau3a, T'€OMETpHS.
I'eomerpus. 10 kmacc. AnexcangpoB A.Jl., Bepuep A.JL, Peoxuxk B.M. - M:
IIpoceemienune, 2021.

10.Marematuka: anreOpa W Havaja MaTeMaTUYeCKOTO aHajn3a, TEeOMETpHs.
I'eomerpus. 11 kmacc. AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.M. - M:
IIpoceemienune, 2021.

11.Marematuka: anreOpa W Havajla MaTeMaTUYECKOro aHanmu3a, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.IL. U3gatensctBo "lIpocBemienue.

12.Martemartuka: aiareOpa ¥ Hayaja MaTeMaTU4YeCKOro aHaiuza, reomerpus 11
kiacc. Bepaep A.JL., Kapn A.Il. U3narensctBO "IIpocBenienue".

13.Marematuka: ajireOpa ¥ Hayajia MaTeMaTHYECKOTo aHallu3a, reoMeTpus. Anredpa
M Hayajga MaTeMaTH4yeckoro aHaiausa (B 2 4Jactsax) (B 2 uactax). 10-11 xmacc.
Yacte 1: Mopakosuu A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue;
non penakuuein Mopakosuua Al'. "MOLl MHEMO3NHA".

JJIeKTPOHHbIE U3TAHUSA

1. Beepoccmiickue unTepHeT-onmuMmmnuanbl. - URL: https://online-olympiad.ru / -
TeKCT: 2JIEKTPOHHBIN.

2. Enunas komnexuust uudpoBbiX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru - TekcT: 3JEKTPOHHBIIA.
3. Nudpopmannonnas cucrema «EanHoe OkHO nocTynma K 0Opa3oBaTeIbHbIM

pecypcamy». - URL: http://window.edu.ru/ - TekcT: 3eKTpOHHBIH.
4, Hayunast snekrponnas ouoimoreka (HOb). - URL: http://www.elibrary.ru -
TeKCT: 2JIEKTPOHHBIN.

5. OTkpeIThIl  KOJUTeK. Marematuka. - URL: https://mathematics.ru / -
TeKCT: 2JIEKTPOHHBIN.

6. [ToBropum marematuky. - URL: http://www.mathteachers.narod.ru - Tekcr:
3JIEKTPOHHBIN.

7. CnpaBoyHMK 1O  MaremMaTuke  Juis  mkoJpHWMKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / - TekcT: 3JeKTPOHHBIIA.

8. Cpennsis MaTeMaTU4ecKast UHTEPHET 1IKOJIA. - URL:

http://www.bymath.net/ - Tekct: a51eKTpOHHBI.
9.®enepanbubiii mopTan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru/
- TekcT: PneKTpOHHBIM.

10.®enepanbHblii 1IeHTp HHPOPMALMOHHO-O00pa3oBaTeIbHBIX pecypcoB. - URL:
http://fcior.edu.ru / - Tekct: 31K TPOHHBIH
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5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUYEBHOM

KoHTpons # oOlEHKa pe3yJibTaToB

TACIATITAHBI

OCBOCHHSI y4eOHON JTUCITUTIIUHBI

OCYIICCTBIACTCA MPCIIOAAaBaATCIICM IIPU ITPOBCACHUU SaHHTHﬁ, TCCTUPOBAHUA, A TAKIKC
BBITTOJIHCHU S 06y‘{aIOHlI/IMI/IC}I HWHIWBUAYAJIBbHBIX BaHaHHﬁ, ITPOCKTOB, PICCJICI[OB&HPIﬁ.

PesynbTaTnl 00y4yeHus

OcHOBHBIE OKA3aTEJIU OLEHKH
pe3yJbTaToB

(I)OPMLI U ME€TO/JbI
KOHTPOJIA U OHCHKH

3HATh:
1) o maremMaTuke Kak 4YacTu
MHPOBON KYJBTYPBl U O MECTE
MareMaTUKd B COBPEMEHHOM
OUBWIM3AIMA, O  CII0co0ax
ONMMCaHUsl Ha MAaTeMAaTHYECKOM
SI3bIKE  SIBJICHHM  pEaIbHOTO
MHUpA;

2) 0 MaTeMaTUYeCKUX
MOHATUAX KaK O BaKHEUIIUX
MaTeMaTHYECKUX MOJIENSIX,
MO3BOJISIIOIIMX ~ ONHUCHIBATH U
u3ydyaTrb pas3Hble IPOLECCHl U
SIBJICHUS; MIOHUMaHUe
BO3MOXXHOCTH
AKCMOMAaTUYECKOI'0 IMOCTPOEHUS
MaTeMaTHYECKUX TEOPUL;

3) Meroabl [OKa3aTelbCTB U
QJITOPUTMOB pEILICHHUS;

4)  craHAapTHBIE  TPUEMBI
pelleHns  paluOHABHBIX U

UPPALMOHAIIBHBIX,
ITOKA3aTEIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKUX

ypaBHEHUH UM HEPaBEHCTB, HX
CUCTEM; B TOM 4YHCJIE JUIS
MOWCKAa TIyTH peHIeHus |
WILTIOCTPAIIH pereHus
ypaBHEHU U HEPABEHCTB;

5) 00 OCHOBHBIX TOHSTHSX,

1791 (0.4 " MeToaax
MaTEeMaTHYECKOTO aHAIN3a;

6) 0 TJTIOCKUX u
MIPOCTPAHCTBEHHBIX

reOMeTpHUeCcCKuX (Qurypax, ux
OCHOBHBIX CBOMCTBax; (hOPMYJIbI
JUI PELIEHUS] TE€OMETPUYECKHUX
3a/a4 ¥ 33/1a4 C MPAKTUYECKUM

COJIEp>KaHUEM;
7) o mporeccax W SBICHUSAX,
UMEIOIITNX BEPOSTHOCTHBIN

XapaKkTep, O CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B pealbHOM
MUpe, 00 OCHOBHBIX TOHSITHSIX

- OCHOBHBIE TOHSATHS U METOJHI,
HCIIOJIb3YEMbIC JUIST
peoOpa3oBaHuil W BBIYUCIICHUN
Pa3IUYHBIX anreOpandecKux
BBIPAKCHU;

- ornpezeicHue YHCJIOBOM
(GyHKIUU, CIOCOOBI 3aJaHusi |
OCHOBHBIC CBOICTBa (DYHKIIHH;

- OCHOBHBIE CIIOCOOBI M METObI

pelieHus paloHaIbHbIX,
MOKa3aTeIbHBIX,
norapu)MUYECKHUX,

TPUTOHOMETPUUECKUX ypaBHEHUN
Y HEPABEHCTB;

-OIlpe/ieJICeHHEe MPOU3BOAHOMU, €€
reoMeTpuuecKud u (u3nuecKuit
CMBICI;

- MpaBuIia u dbopMyibI
mudhepeHIMPOBaHUS (YHKIIHIA,
-TIOHSATHUE OIPEICJICHHOTO
WHTETpaJla, €ro reoMeTpUYEeCKUi
CMBICJ U CBOMCTBA;

- OCHOBHbIE MTOHSITHS
KOMOMHaTOPUKHU nu TEOPUH
BEPOSATHOCTEM;
- AKCHOMBI u TEOPEMBI
CTEpEOMETPUN

- ONpelnesiecHhe MW  CBOMCTBa
MPOCTPAHCTBEHHBIX TEJ: MPU3MBI,
napajuiefienunesna,  HUpaMUJbl,
LUUIUHIpPA, KOHYCA, 111apa;
-popMysBl  JUISL  BBIYMCICHUS
00BbEMOB U Tionaaen
MTOBEPXHOCTEH T'€OMETPUUYECKHUX
TeN.

@DOpMBI KOHTPOJISA:
YcrHbIN onpoc;
[IuceMenHsIl onpoC;
CamocrosiTenbHas paboTa;
[IpakTuueckas padora;
TecToBrIe 3amanus.
MeTo1bl KOHTPOJIS:
Tekymuii KOHTPOJIb:
@pOHTAIBHBIN OIIPOC;
NuauBunyansHbIN OIIPOC;

IIpoBepka caMOCTOSATENIBHOMN

paboTHI;

KonTposibHast padora;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOrieHui;

OHGHI/IBaHI/Ie BBIINTOJIHCHU A

VHIUBUYaJIbHBIX 3aJaHUI;
IIporpamMmmMupoBaHHBIM
KOHTPOJIb.
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3JIEMEHTAapPHOU TEOpUHU

BEPOATHOCTEH; YMEHUH
HAXOJIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUICHHS
COOBITHIA B IPOCTEHIINX
NPAaKTHYECKUX  CUTyallusiX |
OCHOBHBIE XapaKTePUCTUKU

CJ'Iy‘IElfIHBIX BCJIMYHH.

yYMeThb:

1) dbopmynHupoBaTh
ONIpEIETCHUsl,  aKCHOMBI |
TEOpEeMbl,  NPUMEHATh WX,
IPOBOANTH JIOKa3aTeIbHbIC

paccyXKJIeHHs B XOJ€ peIICHUs
3ajau;

2) omnepupoBaTh MOHATUSAMU:
CTelleHb  4YMcla,  Jiorapupm
9Huciaa; YMEHHE  BBITIOJIHSTH
BBIUMCIIEHME  3HAa4eHUH WU
npeoOpa3oBaHus BEIPAKEHUH CO
CTENEHSIMM U JiorapupmMamy,
npeoOpa3oBaHus IpoOHO-
panMoHaIbHBIX BIPAXKEHUH;

3) omnepupoBaTh TOHSATHUAMH:
panroHabHbIE,
UppalnroHalbHbIE,
1oKa3aTesbHbIE, CTEIICHHBbIE,
Jorapugmuueckue,
TPUTOHOMETPHUUYECKHE
ypaBHEHHsI ¥ HEPaBEHCTBA, WX
CHCTEMBI;

4) omnepupoBaTh TOHSATHUIMH:
byHKIM, HeTpepbIBHAS
byHKIMS, IPOM3BOJIHAS,
nepBooOpa3Hasi, OompeneleHHbIN
UHTETpaj, YMEHHE HaxOIHUThb
MPOU3BOJIHBIE  AJIIEMEHTAPHBIX

GbyHKUIHH, UCIIOJB3Ys
CIPaBOYHbIE MaTepuaibl;
UCCIIEN0OBaTh B MPOCTEHIINX
CITy4asix byHKIUN Ha
MOHOTOHHOCTB, HaXOJUTh

HauOoJbIINE U HAUMEHbIINE
3Ha4eHUs (QYHKUUH; CTPOUTH

rpaduxu MHOT'OYJIEHOB c
HCII0JIb30BAHUEM anmnapara
MaTeMaTH4eCKOro aHaun3a;

MPUMEHSTh TPOU3BOAHYIO IpHU
pelleHny 3aJad Ha JABW)KECHUE;
pemarb MPAaKTUKO-
OpUEHTHPOBAaHHBIE 3aJaud Ha

- Bemonuate apudmernueckue
JIeNCTBUS HAJ YHMCIaMH, CoueTast
YCTHBIC U MUCbMEHHbBIC IPUEMBI;
- HAXOAUTh 3HAYEHUSI KOPHSI,
CTENeHH, Jjorapudma,
TPUTOHOMETPUYECKUX
BBIPQ)KEHHUI HA OCHOBE
ompeJIeIeHUs, UCTIOJIB3YSI PU
HEO0XOAUMOCTH
WHCTPYMEHTAJIbHBIEC CPE/ICTBA;
MOJI30BaTHCS MPUOTMIKEHHON
OIICHKOM ITPH MPAKTHIECKUX
pacuerax;

- BBIIIOJIHATH IPE0Opa30BaHus
BBIPQYKECHUH, TPUMEHSIS

(b opMyIIBI, CBI3aHHBIE CO
CBOMCTBAMHM CTEIICHEM,
aorapu@mos,
TPUTOHOMETPUUECKUX (PYHKIIHIA;
- pemaTh palroHabHbIE,
MOKa3aTeybHBIE,
Jorapugmuyueckue,

TPUTOHOMCTPUYICCKUEC YPAaBHCHUA,

CBOJISIIIMECS K TUHEHHBIM U
KBaJIpaTHBIM, a TAKXKe
AQHAJIOTUYHBIE HEPABEHCTBA U
CUCTEMBI

- BBIYMCIATH 3Haue€HUE (YHKIHUU
o 3aJJaHHOMY 3HAYEHUIO
apryMeHTa  INpu  pa3InYHbIX

croco0ax 3agaHus PyHKINH;

CTpOUTh TpadUKu  HM3YUYEHHBIX
GyHKIUH, WIIIOCTPUPOBATh 110
rpaduKy CBOICTBa AJIEMEHTAPHBIX

bynxuwmii;
- OIIMChIBATH B3aUMHOC
PaCIIOIOKCHUEC MMPAMBIX

IJIOCKOCTEH B IPOCTPAHCTBC,

- pemarh IJIAHUMETPUYECKUE H
IIPOCTEHNIINE CTEPEOMETPUUECKUE
3a/1a4u Ha HaXOXJICHUE
TeOMETPUUYECKUX BENWYUH (JUIHH,

YTJIOB, TUIOMIAJEH, 00BEMOB);
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HauOoNbIINE W HAUMEHBIINE
3HAYeHUs, Ha  HAXOXKJEHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

5) onepupoBaTb MOHATHIMHU:

paiuoHagbHas GbyHKIHA,
MOKa3aTenbHast byHKIH,
CTETEHHAs byHKIHA,

norapudmudeckas  QyHKIus,
TPUTOHOMETpHUYECKUEe (PyHKIINU,
oOpatHble (QYHKIHH, YMEHHE
CTpOUTH TpadUKH H3YyUYCHHBIX
byHKIUH, UCIIOJIb30BaTh
rpaduKu pu U3y4EHUU
MPOLIECCOB M 3aBUCHUMOCTEH,
IPU PELICHUH 3aad U3 APYTUX
y4eOHBIX MPEeIMETOB U 3aay U3
peanbHOM KW3HU; BBIpAXaTh
bopmytamMu 3aBHUCHMOCTH
MEX/y BEIMYUHAMM;

6) pematb TEKCTOBBIC 3aa4H
pa3HBIX TUIOB (B TOM YHCIIe Ha
NPOIEHTHI, TOJM M 4YacTd, Ha
JBUKEHHE, PadOTy, CTOMMOCTh
TOBAapOB W YCIyr, HaJoOTH,
3aa4 U3 00JacTU yIpaBlIeHUS

JTUIHBIMU u CEeMEHHBIMU
(buHaHCAMM ), COCTaBJISITh
BBIPKCHUS, YpaBHCHHSI,

HEpaBEHCTBA U MX CHCTEMBbI IO
YCIIOBHIO 33J]au, HWCCIIEI0BAThH
MOJTyYeHHOE peleHue U
OIICHUBATh MPaBIONOA00HOCTH
pe3yJIbTaToB;

7) omepupoBaTh TOHSATHIMH:
cpenHee apudMeTHIecKoe,
MeInaHa, HanOOJIbIIIEE u
HauMEHblIIee 3HAUeHUs, pa3Max,
THCTIepCHs, CTaHJApTHOE
OTKJIOHEHHE YHMCIOBOro Habopa;
yMEHHE W3BJICKATh,
UHTEpPIPETUPOBATH
uHpopmMaIuio,
NPEJCTaBICHHYI0 B TalaIMIax,
Ha JaudarpaMmax, rpadukax,

OTPaKAIOILY IO CBOIICTBa
peaybHbIX IIPOLIECCOB u
SIBJICHUI; IPEJICTaBIISTh
nH(pOpMaLIMI0O C  MOMOIIbIO
TaOIHIL U Jarpamu;

UCCIIEIOBaTh ~ CTaTUCTUYECKHE
JaHHbIE, B TOM YHCIE C
IIPUMEHEHHUEM rpaduyecKux

BrinonHATE IEeMCTBUM HAJ
BEKTOpaMHU

- HaXoJUTh CKaJISIPHOE
MPOU3BEJICHUE BEKTOPOB

- HaXOJIUThb KOOPJAMHATHI TOYEK B

NPAMOYTOJIbHOMN JIEKapTOBOM
CUCTEME KOOpJAUHAT

- HAXOIUTh IPOU3BOIHYIO
byHKIIUN

- uccienoBaTb  QYHKUUH |
CTPOUTH TpaUKH
- HaxXOIUTh HEONpE/eICHHbIC

UHTETpaJIbl
- BBIUMCIATH  ONpE/CICHHBIC
HHTETpaJIbl

- peuats npocTeiime
KOMOWHATOPHBIE 33]]a4l METOJIOM
nepedopa, a TaKKe c
UCTIOJIb30BaHUEM U3BECTHBIX
opmyur;

- BBIUHCIATH B  MPOCTEHIINX
CIy4yasix BEpPOSITHOCTH COOBITHI
Ha OCHOBE TIOJCYEeTa YHCIa
HCXOJIOB.
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METOAOB M DJIEKTPOHHBIX
CPEICTB;

8) omepupoBaTh NOHITHUSIMU:
CIIyYalHBII ONBIT U CIIy4aillHOE
coObITHE, BEPOSITHOCTD
CIIy4alflHOTO COOBITHS; yMEHHE
BBIUUCIIATh  BEPOATHOCTH  C
UCIOJIb30BaHUEM TIpapuuecKux
METO/OB; IPUMEHSATH (HOPMYJIBI
CIIOKECHHUS u YMHOXECHHUS
BEPOSTHOCTEH, KOMOWHATOPHBIE
dbakTel W QopMynBl  TpH
pelieHn  3a7a4;  OLICHUBATh

BEPOSTHOCTH peabHBIX
COOBITHIA; 3HAKOMCTBO co
CITy4aitHBIMU BEJINYUHAMHU,

YMEHHUE TPHUBOIUTH IPUMEPHI
MPOSIBJIICHUST 3aKOHAa OOJIbINNX
ypcel B MPUPOIHBIX  H
OOI1IECTBEHHBIX SBJICHUSAX;

9) omepupoBaTh MOHATHIMHU:
TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JIBYTPaHHBIN
yToJI, CKPEIIHBAIOIINECS
npsiMble,  MMapauleIbHOCTh M
MEPIEHAUKYIIPHOCTh  MPSIMBIX
U IUIOCKOCTEH, yroil MEXay
MPSIMBIMH, YTOJ MEKIY TPSIMOW
U IUIOCKOCTBIO, YTOJd MEXIY
IUIOCKOCTSAIMH, PAacCTOSHUE OT

TOYKHU 10 IIJIOCKOCTH,
paccTosiHue MEXAy MpsSMBIMU,
paccrosiHue MEXIY
IIJIOCKOCTSIMU; yMeHue

UCMOJb30BaTh MPU  pEIICHUH
3aa4  U3y4eHHble (aKTbl U
TEOopeMbI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloIIero MUpa;

10) omepupoBaTh TMOHSATHUIMH:

MHOT'OI'pPaHHUK, CeUeHHe
MHOTOTpaHHUKa, KyO,
napasiesienumne], npu3sma,
ApaMu/a, ¢burypa u
MOBEPXHOCTh BpAICHUS,

IUJTUHIpP, KOHYyC, Imap, cdepa,
cedeHuss (QUTYpPHl BpalleHus,

IIJIOCKOCTB, Kacaromjascs
C(bCpBI, nuivm-Hapa, KOHYCa,
mIomanab IMOBEPXHOCTHU

MUPaMUbI, TPHU3MBIL, KOHYCa,
HWIMHIpA, [JIoWaab  cdepsl,
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o0beM Ky0a, MPsIMOYTOJILHOTO
napajiesienumnesna, MUPaMUbI,
OpU3MBI, IWIMHApPA, KOHYCa,
miapa; yMeHue  u300paxarb
MHOTOTPAaHHHUKH U TOBEPXHOCTH
BpALLEHUs, UX CEYEHHUs OT PYKH,
C HOMOILBIO YEepPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE DPACHO3HABAThH
CUMMETPUIO B IPOCTPAHCTBE;
yMEHUE pacro3HaBaTh
IIPABUJIbHBIE MHOTOTPAHHUKHY;

11) omepupoBaTh NOHATUAMU:
IBW)KEHUE B  IPOCTPAHCTBE,

110/100HbIE buryps B
NPOCTPAHCTBE;  HUCIIOJIb30BATh
OTHOILLEHUE II0IAEH

MOBEPXHOCTEH U 0OBEMOB
MOA0OHBIX (DUTYpP MPU pPElICHUN
3ajay;

12) BBIYHMCIIATh TEOMETPUUYECKHE

BEJIMYUHBI (nmuHa, yroJl,
wion@aab, o0beM, IUIOIIAIb
MMOBEPXHOCTH), WCIIOJIb3YS
W3Yy4YCHHbIE (hopMyibI u
METO/IbL;

13) omepupoBaTh TOHATHSIMU:
MPSIMOYTOJIbHAS cucrema

KOOpJUHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOpPJIWHATHI BEKTOPA,
CKaJISpHOE MPOU3BEACHHE, YTOJ
MEXJIy  BEKTOpaMH, CcyMMa
BEKTOPOB, pOU3BEICHUE
BEKTOpa HA YHCIIO; HAXOJIUThH C
MOMOIIBI0 HU3YYEHHBIX (POpMYIT
KOOPIUHATHI CepeIMHBI
OTpe3Ka, paCCTOSHUE MEXIY
JBYMsI TOYKAMHU;

14) BbIOWpaTh MOAXOASIIUN
W3YYCHHBIN METOJI JIJISl PeIICHUS
3a/1a4H, pacro3HaBaTh
Matematuueckue  (pakTel U
MaTeMaTU4YeCKUe MOJCIH B
MIPUPOJHBIX W  OOIIECTBEHHBIX
SIBJICHUSX, B HICKYCCTBE; YMEHUE

IIPUBOJUTH IIpUMEPHI
MaTEMaTHYECKHUX OTKPBITHH
poccuiickon nu MHPOBOM

MaTeMaTHU4eCKOu HAYyKH.
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