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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeil mporpaMmbl 001e00pa3oBaTeIbHOM
AUCHUILINHBI «MaTeMaTHKa»

1.1. MecTto AucuMILUIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» sBISETCs 00513aTeIbHOM YacTbhio
0011e00pa3oBaTeabHOro MKIa 00pa3zoBaTesibHOM nporpammsl B cootBeTcTBUM ¢ PI'OC CIIO no
crenuainbHoctu 40.02.04 IOpucnpyaeHuus.

1.2. lean n nu1aHupyemble pe3yabTAThl OCBOCHUS JUCHHUIINHBI:
1.2.1. Heap AMCHUIIHHBI

Conepxanue  mporpaMMmbl  00mIe00pa3oBaTeNbHON — JAUCHUILIMHBL  «MareMaTHKa

HAIPAaBIICHO Ha JIOCTHKEHHE pe3yJbTaTOB ee U3YYCHHUS
B cootBeTcTBUU ¢ TpeboBanusmMu OGI'OC COO c yderom npodheCCHOHATBLHOW HAIPABICHHOCTH
oroc CIIO. [IpuopuTeTHHIMU EeIAMU oOy4eHus MaTeMaTuKe
SIBJISIFOTCSA:

dbopMUpOBaHHE  LIEHTPAIBHBIX  MaTeMaTHYEeCKHX  MOHATHH  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  (Gurypa, TEpPEeMEHHAs, BEPOSATHOCTh,  (QYHKIHS), OOSCICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTH MAaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

1o/iBeJieHue o0yJaroluMxcs Ha JOCTYIHOM JJIi HMX YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3U
MaTeMaTUKU u OKpYKarolero MHUpA, IIOHUMaHUE MAaTeMaTUKU
KaK 4acTH OOIIEH KyJbTYyphl YEJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTYaJIbHBIX M TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
M03HABATEJIbHON aKTUBHOCTHU, UCCIIEAOBATENBCKUX YMEHUM, KPUTUYHOCTH MBILUICHUS, HHTEPECA K
M3yYECHUIO MATEMATUKU;

(dbopMupoBanue (yHKIIMOHATHLHOW MATEMaTUYCCKOW T'PaMOTHOCTH: YMEHHS PacliOo3HABATh

MaTEeMaTUYECKHE aCIeKThI B peanbHbIX JKU3HEHHBIX CUTYyaLUsX
51 pu U3Yy4EHUU OPYIuX JUCLUILINH, IIPOSIBIICHUS 3aBUCUMOCTEN
U 3aKOHOMepHocTel, GpopMynupoBaTh UX Ha SA3bIKE MAaTeMaTHKH M CO3/1aBaTh MaTeMaTU4YecKHe
MOJEIIH, IIPUMEHSTH OCBOCHHBIN MaTE€MaTHYeCKUI anmapar

AJId peHICHUS TIPAKTUKO-OPUCHTHPOBAHHBIX 3ala4, 3aJdad HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTH,
HHTCPIPETUPOBATL U OLICHUBATD IMOJTYYCHHBIC PE3YJIbTAThI.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOeHHsI 0011e00pa30BaTeIbLHOI IUCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mue  xomnereHuuu  (manee — OK) u  mnpodeccroHanbHblE  KOMIETEHLIHUU
(manee — IIK) ®I'OC CIIO B CcOOTHECEHHWU C JMYHOCTHBIMH, METalpPeIMETHBIMH
M [peIMEeTHbIMM  pe3yinbTaTamMu  oOydeHus OazoBoro ypoBHs (manee —  IIPO)

®I'OC COO npencraBieHbl B Ta0IUIIE:



Kox u HanmenoBanue

Pe3ysabTarsl 00y4yeHnus

(popmupyembIx
KOMIeTeHIH i Oo0mme JucuMinHaApHbIe
OK 01. Boibupatrs criocoOsl | JINUHOCTHBIE — pe3yiabTaThl  JOJDKHBI — OoTpaxarh | [IPO1. Brnagenuwe meromamu J0Ka3aTenbCTB, aITOPUTMAMHU

pelieHus
npodeccnoHaTBEHOMI
JEATSILHOCTH
IMPUMCHUTCIILHO

K Pa3IHMYHBIM KOHTEKCTaM

3a1a4

B YaCTHU: TPYAOBOT'O BOCIIMUTAHHUS:
- TOTOBHOCTH K TpYyHdy, OCO3HAaHHE IIEHHOCTH
MacTepCcTBa, TPYAOIIO0HE;

- TOTOBHOCTh K  aKTUBHOW  JIEATEIILHOCTH
TEXHOJOTUYECKOW M COLMAIBHOI HaNpaBICHHOCTH,
CIIOCOOHOCTh MHHUIUNPOBATH, TUTAHUPOBATh
¥ CaMOCTOSTEIILHO BBITIOJIHATH TAKYIO AEATEILHOCTD;
- MHTEpEC K pa3INIHbIM cepam mpodhecCHOHATEHON
JeATEIILHOCTH.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:

OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIbHBIMU I[ef/'ICTBI/ISIMI/II

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyalu3upoBaTh MpobJeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh  CYLIECTBEHHBIM  IPHU3HAK

WM OCHOBAaHUA JIA CpaBHCHHA, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIeHMS;

- ONpenenATh MENd JIeATEIBLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIBJIEITb 3aKOHOMCPHOCTH U IPOTHUBOPCUUA
B pacCMaTpPHBACMBbIX SBJICHUSX;

- BHOCUTE KOPPECKTUBEI B JACATCIBHOCTE, OLICHNBATH
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATh PUCKH
MHOCJIENCTBUU IEITEIHLHOCTU

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

3aaaBaTb

pelieHus 3aaay; ymMeHue (GopMyaupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHSATh HUX, MPOBOIUTH JOKa3aTelbHbIC
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

[1P62. YMmeHue onepupoBaTh MOHATHIMH: CTENEHb YHCTIA,

norapuM YHWCIIa; yMEHHE BBHIMOJTHATH  BBIYHCICHUE
3HaYEHH I

U TpeoOpa3oBaHMsl  BBIPAKEHUHW CO  CTENCHSIMH H
jgorapudmamMu, TpeoOpa3oBaHUs APOOHO-pAIMOHATBHBIX
BBIPAKECHMUI;

ITPG3. YMmeHue omepupoBaTh MOHATHUSIMH: PAIMOHAIBHBIC,
HppaLMOHAILHEIE, ITOKa3aTeJIbHEIC, CTEICHHBIE,

JorapupMUUECKue, TPUTOHOMETPUYECKUE YpAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIHS,
HenpepblBHasE (YHKIUS, IPOU3BOJHASA, IE€pBOOOpa3Has,
OIpeIeIeHHBI MHTErpall; yMEHUE HAXOAUTh MPOU3BOIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepHalibl; UCCIIEA0BaTh B MPOCTEHIINX CiTydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMeHbIIWE 3HaueHUs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOro aHaiMu3a; MPUMEHATh MPOU3BOIHYIO MPH
pelieHnn 3aj1a4
Ha JIBUKEHHUE; PelIaTh NPaKTUKO-OPUEHTHPOBAHHBIE 3a71aul
Ha HauOoJbIINE U HaUMEHbIINE 3HAYEHUS], HA HaXOXKCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPGS5. YMeHue omepupoBaTh TMOHATHUSIMH: palliOHAIBHAS
¢dyHKIMs, OKa3aTenbHass (YHKLHUsS, CTeneHHas (QYHKIMS,




- BIJIQJICTh HAaBBIKAMH Y4e€OHO-UCCIIEIOBATEIbCKON
U TIPOEKTHOM JIESATEIIbHOCTH, HABBIKAMU Pa3pelICHUS
npo0Jem;

- BBIBIATh  NPUYUHHO-CIICJCTBEHHBIC  CBS3H
U aKTyaJu3upoBaTh 3ajady, BBIABHTaTh THIIOTE3Y
ee pereHus, HAXOJUTh apTyMEHTBI
JUISL IOKA3aTelbCTBAa CBOMX YTBEPXKJICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PpEHICHUS
3aa4il  pe3yibTaThl, KPUTHUYECKH  OICHUBATH
UX JIOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHCHHE
B HOBBIX YCJIOBHSX;

pa3padaThiBaTh IUIAH PEIICHHS IPOOJIEMBI C YYETOM
aHanmm3a UMEIOTIIX CSI MaTepHUaTbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

- yMeTh MEPEHOCUTh 3HAHWS B IT03HABATEIHHYIO
U MPAKTHYECKYI0 00JIaCTH KHU3HEIEATCILHOCTH,

- yMeTb MHTETPUPOBATh 3HAHMUS M3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJIBUTATh HOBEIE HeN, npeiaraTh

OPUTMHAJIBHBIC TOAXOAbI U PCHICHUS

JorapupmMuyecKas byHKLU, TPUTOHOMETPUUYECKHE
¢bynkunu, obpartHele (YHKIMU; YMEHHE CTPOUTH TpaduKu
U3y4eHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuUKU  IpH
M3Y4YEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 33]a4
U3 IpYruX y4eOHbIX IPEIMETOB U 33Ja4 U3 pealbHON KHU3HH;
BBIpaXaTh (POPMYIIaAMHU 3aBUCIMOCTH MEXy BETUUYNHAMU;
ITP66. YMeHue penath TEKCTOBBIC 332491 PA3HBIX THIIOB (B
TOM YHCJIE€ Ha IMPOLEHTHI, JAOJIM M YacTH, Ha JABHXKEHUE,
padoTy, CTOMMOCTb TOBapOB M YCJIYI, HAJIOTH, 33Jayd W3
00JacTy yrpaBiIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTAaBIIATh BBIPAXKCHUS, YPaBHEHMS, HEPAaBEHCTBA M MX
CUCTEMBI IO YCIIOBHUIO 3aJaud, MCCIEIOBATH IOJyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTAaTOB;
[IP67. VYmeHue onepupoBaTb HOHSTUSIMU: CpEIHEE
apudmeTnyeckoe, MeauaHa, HauOousiplllee W HaUMEHbLIEe
3HAYEHMs, pa3Max, JIUCIEpPCUs, CTaHJAPTHOE OTKJIOHEHHE
YHUCIOBOTr0 HabOPa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
uH(poOpMalLlMl0, TOPEICTaBICHHYHO B  Tal0iumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
MIPOLIECCOB W SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
NOMOIIBI0  TabmuI M JUarpaMM;  UCCIIel0BaTh
CTaTHUCTUYECKHE JaHHbIE, B TOM qrcie
C MpUMEHEHHEeM TpapHUUeCKUX METOIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CITy4alHbIH OMBIT
U Clly4aitHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIYUCIATH BEPOSTHOCTh C  HCIIOJIb30BAaHHEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl MpU pEHICeHUH 3371a4; OLEHUBATh BEPOSTHOCTH
peasbHbIX COOBITHI; 3HaKOMCTBO
CO CJIy4aliHBIMU BEJIMYMHAMHU; YMEHUE IPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHAa OOJBIIMX YHCENl B MNPUPOIHBIX
U OOIIECTBEHHBIX SIBICHUSIX;




ITPG9. Ymenue omepupoBaTh MOHATUSIMH: TOUKA, MpsMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTpaHHBIN yro,
CKpELIMBAIOIINECS psIMBIE, NapajyiIeIbHOCTb u
MePHEHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEH, YroJl MEXAy IPSAMBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKM [JO IUIOCKOCTH, pPAacCTOSIHUE MEXKIY IPSIMBIMH,
paccTosiHuE MEX]y IUIOCKOCTSMHU; YMEHHE MCIIOIb30BaTh
OpU pelIeHUH 3a7ad H3ydyeHHble (AKThl M TEOPEMBI
IUIAHUMETPUHM; YMEHHME OLIEHUBAaTh pa3Mepbl OOBEKTOB
OKpPYXKaroIlero MUpa;

I1P610. YMeHue onepupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
ceueHre MHOIOrpaHHMKa, KyO, Mapajulesenuiiesi, npusma,
nupamuia, GuUrypa M TMOBEPXHOCTh BpAICHUS, IMIMHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacaromasicss  chepbl, IWIUHIpPA, KOHYyCa, IUIOIMAIb
MIOBEPXHOCTU IMPaMU[bl, INPU3MBI, KOHYCa, LUIMHJIpA,
miomanas  cpeppl, 00beM  Kyba, MPSAMOYTrOJIHHOTO
napajuleJenune1a, TMpaMusl, IpU3Mbl, HUJIMHAPA, KOHYyCa,
niapa; yMEHHE n300paxarb MHOTOTPaHHUKHU
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE PacliO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaTb MOHATHSIMU: JBUKEHUE
B IPOCTPAHCTBE, IMOAOOHBIE (QUIYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH TE€OMETPUUECKHUE BEITMYUHBI
(uMHa, yroia, miomians, o0beM, IJIOHIAab MOBEPXHOCTH),
UCIIOJIB3YS U3yueHHbIE (DOPMYIIBI M METOMBL;

[1P613. YMenue onepupoBaTh MOHATHIMHU: MPSMOYTOJIbHAS
CUCTeMa  KOOpAHMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKASIPHOE IPOM3BEJCHHE, YroJl




MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEICHHUE
BEKTOpa Ha YHKCJIO; HAXOAUTh C MOMOILIBIO M3yUYEHHBIX
dbopMyaT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, pPacCTOSHUE
MEXIYy IBYMSI TOUKAMU;

[1P614. YMmenue BoIOMpaTh MOAXOAAIINN H3YICHHBIA METO/
JUIS  pellieHUs 3aJaud, paclo3HaBaTh MaTEeMaTUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAayKu

OK 02. Hcnonb3oBatk
COBPEMCHHBIC CpencTBa
MOUCKa, aHan3a u
WHTEPIpETauy HHPOPMAIUH,
1 UH(POPMALMOHHBIE
TEXHOJIOTUH JIJISl BBITIOJTHEHUS
3amaq npodeccnoHaTbHOM

ICATCIIbBHOCTH

JIMYHOCTHBIE PE3YJbTATHI  JIOJIKHBI
YaCTH: IICHHOCTH HAyYHOTO TIO3HAHMS:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW TPaKTHKH,
OCHOBaHHOTO

Ha JTMAJIOTe KYJIbTYP, CHIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;
MertanpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
Ognanenue YHUBEPCATIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmaruei:

- BJAJ€Th HABBIKAMH TOJYYCHHUS WHPOPMALUHU W3
UCTOYHUKOB  DPa3HbIX THIIOB, CaMOCTOSITE€IbHO
OCYIIECTBIISITh TOWCK, aHAJIN3, CUCTEMaTH3aIHI0 U
UHTEpHpeTalnio MHPOPMAIUN Pa3INYHbIX BHJIOB U
dbopM mpeacTaBIeHNUS;

- CO03/1aBaTh TEKCThl B pa3lM4HBIX (hopMaTax c
y4eTOM Ha3HA4YeHUs WHPOPMAIUU U  IEJIEBOH
ayIUTOpUH, BBIOMpas  ONTUMalbHYIO  (Qopmy
NpeCTaBICHUS

U BU3yaJIU3allluu;

OTpaxkaTb B

I1P61. Bnanenue merofgamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pelieHus 3a1a4; yMeHue (OpMyJIMpOBATh OINpE/EIeHus,
aKCHOMBI

U TEOpEMbl, NMPUMEHATh HUX, HPOBOJIUTH JlOKa3aTeJIbHbIE
paccyX/IeHUs B X0OJI€ pELICHUs 3a/1a4;

[1P62. YMeHnue onepupoBaTh MOHATUSAMU: CTEIEHb YHUCIA,
jJorapupM dUHCIa;, YMEHHE BBIMONHATH  BBIYHCICHUE
3HAYECHUU

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSMU U
jgorapupmamu, npeoOpa3oBaHUS APOOHO-PALMOHATBHBIX
BBIPAKECHMI;

ITP63. YMeHue omepupoBaTh MOHATUSAMH: pallMOHAJbHBIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUYECKHE YpAaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIMS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHAS, IEepBOOOpa3Has,
ONPEEIIEHHBIM NHTETPAJl; YMEHHE HAXOAUTh ITPOU3BOJIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YyS  CIPAaBOYHBIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHIINX CiTydasx QYHKIUU
Ha MOHOTOHHOCTb, HaXOAUTb HauOoJIbIINE
U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmnapara




JJIETUTUMHOCTD
IIpaBOBbIM U

- OLIEHUBaTb  JOCTOBEPHOCTb,
uHpOpMALlUK, €€ COOTBETCTBUE
MOpaJIbHO-ITUYECKHM HOpMaM;

- HCIIOJIb30BaTh CpPEACTBa HMH(OPMAIMOHHBIX U

KOMMYHHMKAITMOHHBIX ~ TEXHOJOTHH B  PEIICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 51
OpraHM3aIlMOHHBIX  3a]ad c COOJIIOICHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHEHBI,  PECYpPCOCOCPEKCHHS, IPABOBBIX W
THUYECKHX  HOPM, HOPM  HH(DOPMAIMOHHOU
0€e30I1acCHOCTH

MaTEeMaTHYeCKOro aHaliu3a; MPUMEHATh NPOU3BOJIHYIO NPH
peleHnH 3a1a4
Ha JIBUKEHHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HanOOoJIbIINE ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XK/ICHHE
IyTH, CKOPOCTU U YCKOPEHMS;

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
GbyHKIMS, TTOKa3aTenbHass (QYHKIUS, CTENCHHAs (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
byHKIMKH, 00paTHBIE (QYHKIUH, YMEHUE CTPOUTH Ipaduku
W3Yy4eHHBIX  (DYHKIMIA, WCHONB30BaTh TpaQuKH IpH
M3yYEHHUH MTPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4
U3 IPYruX Y9eOHBIX MPEIMETOB U 33124 U3 pEaTbHON KHU3HH;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BETUUYNHAMU;
[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K PA3HbBIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JIOJU M YacTH, Ha JIBUXKCHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1aCcTH ypaBJIeHUs JIMYHBIMU U CEMEHHbIMU (prHAHCAMN);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HUX
CHUCTEMBI 10 YCJOBHIO 33JayH, UCCIEN0BaTh MOJYyYEHHOE
pelIeHre U OIEHUBATh MPABAONOJO0OHOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaThb MOHATHAMM: CpeJlHEe
apupMeTHYecKoe, MeIuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HAbOpa; YMEHUE M3BJIEKAaTh, HHTEPIPETUPOBAThH
uHpOpMalMIO,  TpEJICTaBIEHHYH0 B  Tabiaumax, Ha
IuarpaMmax, rpaukax, OTpaKarollyr0 CBOWCTBA pealbHBIX
NPOIIECCOB W SIBJICHHUH; TMPEJCTAaBIATh WH(POPMAIHIO C

[TOMOIIBIO Ta0JIuII u Jarpamu; HCCIIEIOBATH
CTAaTUCTHUYCCKHUC JaHHBIC, B TOM qucCJie
C TNpPUMEHEHHEM TpapUUECKUX METOJOB U 3JICKTPOHHBIX
CpPEICTB;

[TPGS8. YMeHue onepupoBaTh MOHATUSMU: CIIy9alHBIN OMBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSITHOCTb C  HCIOJIb30BAHHEM




rpaguYecKuX METOIOB; MPUMEHATH (DOPMYIIBI CIOKEHHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
GopMynBl TIpU pELICHWH 3a/1ad; OLECHUBATh BEPOSTHOCTH
peabHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4alHBIMH BEJTMYMHAMH; YMEHHE TPUBOIUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
1 OOIIIECTBEHHBIX SBJICHUSX;

ITP69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMasi,

IJIOCKOCT, MIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKPEIIUBAIOIINECS MpsiMBIE, napajuieIbHOCTh u
MEPIEeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY IPAMOU
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMH, PACCTOSTHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE
MEX/y IJIOCKOCTSMU; YMEHUE UCII0NIb30BaTh IPU PELICHUU
3ajJja4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOIPAaHHUK,
CeYeHHE MHOTOIpaHHUKa, KyO, Mapaienenumnes, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 1ap, cepa, ceueHus QUrypsl BpalieHus, I0CKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHUPaMUJbl, MPU3MBI, KOHYcCa, LWJIMHJpA,
wiomanas  chepbl, 00beM  Kyba, HPSIMOYTOJIBHOTIO
napajuiesienune1a, TMpaMusl, IpU3Mbl, IUIUHAPA, KOHYCa,
niapa; YMCHHE n300paxarb MHOTOTPaHHUKHU
Y ITIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB;
YMEHME Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh NPaBUIIbHBIE MHOTOIPaHHUKH;

[1P611 VYmenue onepupoBaThb TMOHATHSIMU: JBUKEHUE
B INPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B MPOCTPAHCTBE;
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UCMOJIb30BaTh OTHOUIEHHE IUIOLAael IOBEPXHOCTEH U
00BbeMOB OAOOHBIX (DUTYP TPU PELICHUH 33/1a4;

[TP612. YMeHHE BBIYUCIATH TC€OMETPUUYECKHUE BEIMYUHBI
(mHa, yron, miomians, 0o0beM, IJIONIaab MOBEPXHOCTH),
UCIMOJb3Ys U3yYeHHbIE (DOPMYJIIBI U METOJIBI;

IT1P613. YMeHue onepupoBaTh MOHATUAMU: MIPSIMOYTOJIbHAS

CHCTEMA KOOpJIMHAT, KOOPpAWHATBI TOYKH, BCKTOD,
KOOpAWHATBI BCKTOpA, CKAJIAPHOC NPOU3ZBCACHHUEC, YIOJI
MCXKOY BCKTOpaMH, CyMMa BCEKTOPOB, IIPOU3BCACHUC

BEKTOpa Ha YMCJIO; HAXOJUTHh C IMOMOUIBIO HM3YYEHHBIX
dbopMyn KOOpPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXKly ABYMS TOUKAMU;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUIl  pElICHHs] 3a/aud, paclo3HaBaTb MAaTEMaTUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBECHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJUTH HPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTeMaTUYECKON HAYKH

OK 03. [TnanupoBathb
u peaan30BbIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE pa3BUTHE,
IpEeINPUHIMATENbCKYIO
JeSITeTbHOCTD

B IIpodeccuoHanbHOHU cdepe,
WCTIOJTb30BaTh 3HaHUS
10 MPaBOBO U (PUHAHCOBOMH
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYyaIUsIX

JIMYHOCTHBIE  PE3yJabTaThl  JOJIKHBI  OTPAXKaTh
B YaCTHU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HaHMS,
ATUYECKOT0 TIOBEJICHUS;

- COCOOHOCTh OLIEHMBATh CUTYALIUIO U NMPUHUMATh
OCO3HAHHBIE PEIICHUs], OPUEHTUPYACH HA MOPAJILHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HaHME JIMYHOTO BKJaJa B IOCTPOCHHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTENISAM
U (WIK) ApYyruM 4iIeHaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAHHOIO  MpPHUHATHS  LIEHHOCTEH
CEMEMHON JKU3HU B COOTBETCTBUM C TPAIULUSMHU
HaponoB Poccuy;

MeTtanpeameTHble pe3ynbTaThl TOJKHBI OTPaXaTh:

[1P61. Bnanenune Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHus 3a1a4; yMeHue (opMyIMpOBATh OINpe/eIeHus,
aKCHOMBI

U TEOpEeMbl, NMPUMEHATh HUX, NPOBOJIUTH JIOKa3aTeJIbHbIE
paccyX/1eHUs B X0JIe pELIeHMs 3a/1a4;

[1P64. VYmeHue omepupoBaTh MNOHATHAMHU: (DYHKIHS,
HenpepbiBHAsE (YHKIUS, IPOU3BOJHAS, IE€pBOOOpa3Has,
OINPEEIICHHBIM NHTETPAJl; YMEHHE HAXOAUTh NTPOU3BOIHBIE
AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPAaBOYHBIE
MaTepHalIbl; UCCIEN0BATh B MPOCTEHIINX CiIydasx QyHKIIUH
Ha MOHOTOHHOCTb, HaXOAUTh HauOoJIbIINE
U HauMeHbIIWE 3HauyeHHs (YHKIMHA; CTPOUTH TpauKH
MHOTOYJICHOB c HCIIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOro aHalinu3a; MPUMEHATh MPOU3BOJIHYIO MPH
pelieHnn 3a/1a4y
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OBiagenue
JIEHCTBUSIMU:
a) CaMOOpraHu3aLus:

- CaMOCTOSITEIBHO OCYIIECTBIIATH MO3HABATEIbHYIO
NeSITeIbHOCTb,  BBIABIATH  MPOOJIEMBI, CTaBUTh
U bopmynupoBath CcOOCTBEHHBIE 3a/1a4u
B 00pa30oBaTeNbHONU JAEATENBHOCTH U JKU3HEHHBIX

YHUBCPCAJIbHBIMU PETYIATUBHBIMU

CUTyallUsiX; CaMOCTOSITEIbHO COCTaBJSATh  IUIAH
pelieHuss MpoOJeMbl €  y4eTOM  HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MO>KHOCTEH

U [IPEINIOYTEHUH; TaBaTh OIICHKY HOBBIM CUTYallUsM;
0) CaMOKOHTPOJIb!

UCIIONIb30BaTh TpHUEMbl pedIeKCUU A OLICHKH
CUTYyalluu, BbIOOpa BEPHOI'O PELLICHUS;

- yMeThb OIEHUBaTh PHUCKU U CBOEBPEMEHHO
NPUHUMATD PEIICHHS 110 UX CHIDKEHHIO;

B) AMOLIMOHAIIbHBII HHTEJUIEKT, MPEANOIararoninii
c(hopMUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIEH CTpeMIIeHne
K JOCTH)KEHHIO LEeIM U YCHexy, ONTHUMHU3M,
UHUIMATUBHOCTb, yMEHHE JEHCTBOBATh, HCXOAS
U3 CBOMX BO3MOXKHOCTEH;

- HMIATUH, BKIIOYAIOLIEH CHOCOOHOCTh NMOHMMATh
AMOLIMOHAIBHOE COCTOSIHME JIPYI'MX, YUUTHIBATh
€ro  IpH  OCYUIECTBIEHHH  KOMMYHMKAIUH,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINUX CIOCOOHOCTh
BBICTPAaWBaTh OTHOIICHUS C JPYITMMHU JIIOJbMH,
3a00TUTbCA, TMPOSIBISITH HMHTEpPEC U pa3peuiarhb
KOH(JIUKTBHI

Ha JIBUKEHUE; PelIaTh NIPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HanOOJNIbIIME ¥ HAMMEHBIINE 3HAUCHHS, HA HAXOXKICHUE
IIyTH, CKOPOCTU U YCKOPEHMUS;

ITP65. YMeHue omnepupoBarh MOHATUSAMHU: pallMOHAJIbHAS
byHKIMSI, TTOKa3aTenbHass (PYHKIUS, CTETICHHas (PYHKIUA,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
dbyHKIMKH, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (DYHKIHMHA, WUCHONB30BaTh TpapuKH IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4
U3 IPYruX Y9eOHBIX MPEIMETOB U 33124 U3 pEaTbHON KHU3HH;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEITMUYNHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JIOJU M YacTH, Ha JIBUKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4l W3
00J1aCcTH ypaBJIeHUs JIMYHBIMU U CEMEHHbIMU (prHAHCAMN);
COCTaBIJIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA M HUX
CUCTEMBI IO YCJIOBHUIO 33/a4yM, HCCIEI0BaTh MOJYYEHHOE
pelIeHNEe U OIEHUBAThH TPABAONOJ00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpellHEe
apupMeTHYecKoe, MeIuaHa, HauOoJblIee W HAaMMEHBIIEe
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uHpOpMalLMIO,  TpPEICTaBI€HHYH0 B  Tabiaumax, Ha
IuarpaMmax, rpaukax, OTpaKarollyro CBOWCTBA peallbHBIX
IPOLIECCOB U SBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
MOMOINBI0  TAaOMUII W JUarpaMM;  HCCIIEIO0BAaTh
CTaTUCTHYECKUE IaHHBIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIH30BAHUEM
rpadMUecKux METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMynbl MpU pEHIeHUWH 337ay; OLEHHBATh BEPOSTHOCTH
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peabHbIX COOBITHI; 3HaKOMCTBO
CO CITy4YallHBIMU BEJIMYMHAMU; YMEHHUE TPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIUX YHCET B IMPUPOIHBIX
1 OOIIICCTBEHHBIX SIBJICHUSX,

[1P614. YMmenue BoIOMpaTh MOAXOAAIINN H3YICHHBIA METO/
JUIs  pellieHUs 3a7add, pacro3HaBaThb MAaTEMAaTHUYECKUE
(hakThl

¥ MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPUBOJIUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHPOBOU
MaTE€MaTUYeCKON HAayKu

OK 04. S dexTuBHO
B3aMMOJICHCTBOBATh

U paboTaTh B KOJUICKTHBE
Y KOMaHJIe

JInuHOCTHBIE  pe3ynabTaThl  JIOJKHBI  OTPa’KaTh
B YaCTH: [IEHHOCTH HAYYHOr'O MO3HAHUS: OCO3HAHUE
LIEHHOCTH HAay4YHOH JESITeNbHOCTH, TOTOBHOCTbH
OCYLIECTBIISITh IMPOEKTHYKD U HCCIEAO0BATENIbCKYIO
JIeSITeNIbHOCTh MHIMBU/YyaIbHO U B TpYIIIIE
MeranpeamMeTHbIe pe3yinbTaThl JOJKHBI OTPAXKaTh:
OBnazneHne yHHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU
JIEUCTBUSIMHU:

0) cCOBMECTHasl I€SITEIIbHOCTb:

- TIOHMMarTb M MHCHOJNb30BaThb IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- TPHUHHAMATh LEIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS 110 €€
JOCTHKEHHUIO:  COCTaBIATh  IUIAaH  JICHCTBUH,
pacrpenesarb pojiu C y4eTOM MHEHUH Y4aCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;
OBnazneHrne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMAaTh MOTUBBI U apTYMEHTHI JPYTUX JIOACH
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

- MPU3HABaTh CBOE NPAaBO M IPABO APYTUX JIIOAEH
Ha OIIMOKMU;

I[IP67. VYmeHue onepupoBaTb HOHSTUSIMU: CpEIHEE
apudmeTHyecKoe, MeluaHa, HauOosblllee U HauMEHbIIee
3HAYEHMs, pa3Max, JUCHEpPCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uH(poOpMalLlMl0, TOPEICTaBICHHYHO B  Tal0iumax, Ha
quarpaMmax, rpaukax, OTpakarollyro CBOMCTBA pealibHbIX
NPOIECCOB W SIBJICHUW; MPENCTABIATE HH(OpMAIHIO C
NOMOIIBI0  TabauIl M JUarpaMM;  UCCIIEA0BaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYYAHBIN OTBIT
U CIy4ailHOe COOBITHE, BEPOSATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIUUCISTH BEPOSATHOCTh C HCIOJIb30BAaHUEM
rpadMUecKux METOJIOB; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIEeHUH 337a4; OLEHMBATh BEPOSTHOCTH

peaIbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIIy4alHBIMHU
BEIIMYMHAMU; YMEHUE IPUBOAUTH IMPUMEPHI IPOSBICHUS
3aKOHA OO0JIBIINX qHCell B MIPUPOTHBIX

U OOIIECTBEHHBIX ABICHUIX;

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIl  pEelIeHHs] 3aJaud, paclo3HaBaTb MAaTeMaTUYECKUE
(baKThbI
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- pa3BHBAThH CIIOCOOHOCTH IIOHUMATh MUP C TIO3UIUU
JPYTOro YeoBeKa

U MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTE€MaTU4YeCKON HAyKu

OK 05. OcymiecTBIISITh
YCTHYIO M NHCbMEHHYIO
KOMMYHHUKAITHIO

Ha TOCYJAapPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu
C y4eTOM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE  PE3yNAbTaThl  JIOJIKHBI
B YaCTH: ICTETUYECKOTO BOCITUTAHUSA:

- OJCTETHUYECKOE OTHOLICHHE K MHUPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpYECTBa, CIOPTa, Tpyda U OOLIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTH BOCHPHUHUMATH PA3IUYHBIC BUIBI
MCKYCCTBA, TPAJUIIUUA U TBOPUECTBO CBOETO U IPYTUX
HApOJOB, OINYIIATh SMOIMOHATBHOE BO3JCHCTBHE
HCKYCCTBA,

MetanpeameTHble pe3ynbTaThl T0JKHBI OTPaXaTh:
OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
NENCTBUSIMU:

a) oOmeHue: - OCYIIECTBISATh KOMMYHUKAIUU
BO BceX cdepax KHU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS,
MOHUMATh  3HAYEHUE  COLMAIbHBIX  3HAKOB,
pacro3HaBaTh MPEATIOCHUTKH KOH(JIUKTHBIX
CUTYaIlui U cMsIr4aTh KOH(DIUKTHI;

- pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY
3pEHHMSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OTpaXaTb

[1P61. Bnanenne MeromamMu J0Ka3aTeabCTB, aJTOPUTMAMHU
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OIPEIEICHus,
aKCMOMBl ¥  TEOpEeMbl, MPUMEHATh MX, MPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;
ITP68. YMeHue onepupoBaTh MOHATUSIMHE: CIIYYaAHHBIA OTBIT
U Clly4ailHo€ COOBITHE, BEPOSTHOCTh CIIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIH30BAHHEM
rpaUYeCcKuX METOOB; MPUMEHATh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (AaKTBl U
(dbopMyBl MpU pEUICHUU 3a/ad; OLEHHWBATh BEPOSITHOCTU
pealbHBIX COOBITHIA; 3HaKOMCTBO
CO CITy4YallHBIMU BEJTUYMHAMU; YMEHHE IPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSAX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBII yrou,
CKPELIUBAIOIINECS IpsIMBIE, NapauIeIbHOCTD u
MEePIEeHIUKYISIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHHUE
MEXy IJIOCKOCTSIMU; YMEHUE HUCIIONIb30BaTh IIPU PELICHUU
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHHe MHOTOTpaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupaMuza, QuUrypa M MOBEPXHOCTh BpalleHMs, HUIHHID,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalieHus, MI0CKOCTb,
Kacaromascss  cpepbl, IMINHAPA, KOHyca, IUIOIAdb
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MIOBEPXHOCTU IMPaMUJbl, INPU3MBI, KOHYCa, LUIMHJIpA,
wiomank  cheper, 00beM  KyOa, MPSIMOYTOJIBLHOTO
napajuleJIenune1a, TMpaMusl, IPU3Mbl, IUIMHAPA, KOHYCA,
mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKHU
Y ITIOBEPXHOCTH BPALIECHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpPTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJCTB;
YMEHHE PaClIO3HAaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

I[IP611 VYmMeHue omnepupoBaTh TOHITHAMU: JBH)KCHHE
B TPOCTPAHCTBE, TMOAOOHBIE (UTYpHl B TPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJNEH IIOBEPXHOCTEN H
00BeMOB TOAOOHBIX (DUTYp TIPU PEHICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH FEOMETPUYECKHE BEIMYHMHBI
(mHa, yroi, miomans, 0o0beM, IJIOMIaah MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE MPOU3BEICHHUE, YIOJ
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C TOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHBl OTpe3Ka, PpacCTOsSHHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN U3yIEHHBIH METO
JUIsL pellleHus 3aJadd, pacro3HaBaTh MAaTEeMaTHYECKHe
(baKThbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; yMEHHE MPHUBOJIUTH MPUMEPHI
MaT€MaTU4eCKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU
MaTE€MaTUYeCKON HayK1

OK 06.
IpakJaHCKO-
MaTPUOTHYECKYIO
JEMOHCTPUPOBATh
OCO3HaHHOE

[IposiBisSITH
MTO3UIIUIO,

MOBeAEHHUE

JImgyHOCTHBIE PE3YIbTAThL JOJIXKHBI OTpaxXaTb
B 4aCTu:

- TpaXXJIaHCKOI'O BOCIIMTAaHHA: IIPHUHATHC
TPAAUIUOHHLIX HAllTUOHAJIbHBIX, OGH.IG‘JGHOBC‘ICCKHX
TYMaHUCTUUYCCKUX U JEMOKPATHYCCKUX HeHHOCTeﬁ;

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3anad; ymMeHue (opMynHpoBaTh OINpeAeNeHus,
AKCHOMBI

U TEOPEMBbI, MPUMEHSATh HX, MPOBOAUTH JOKA3aTeIbHbIE
pPacCyKJICHUsI B XOJI€ PEIICHUS 3a/1a4;
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Ha  OCHOBE  POCCHICKHX
JIyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIE

C y4YyeTOM TapMOHU3aLUU
MEKHAIIMOHAIbHBIX

u MEXPEJIUTUO3HBIX
OTHOIIICHUH, MPUMEHSITD
CTaH1apThl
AHTHUKOPPYIIIUOHHOTO
[IOBE/ICHUS

-[IaTPUOTUYECKOTO BOCITUTAHUS:
LIEHHOCTHOE OTHOLIEHME K TIOCYJapCTBEHHBIM
CUMBOJAM,  MCTOPUYECKOMY M  IPUPOAHOMY
HACcJIEAUIO, TaMATHHUKAM, TPAIULMUSIM  HapoJOB
Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYE;

MeranpeameTHble pe3yabTaThl JOJKHBI OTPa)kaTb:
OBnaneHne  YHUBEPCAIBHBIMH  PETYISATUBHBIMU
JNEUCTBUSAMHU: B) OMOLMOHAIBHBIA  MHTEIUIEKT,
HpeAIoIararoui chOPMUPOBAHHOCTD:
--CaMOCO3HaHUs,  BKJIIOYAIOIIETO0  CIHOCOOHOCTh
NOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUACTD
HalpaBJIeHUs pa3BUTHSA COOCTBEHHOM
AIMOIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

- caMOperyJIMpOBaHus, BKJIIOYAIOILETO
CaMOKOHTPOIIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh
aJanTUpOBaThCSl K HSMOLMOHAIBHBIM HM3MEHEHUSIM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEl ~ MOTHBAalUH, BKJIIOYAOILEH
CTPEMJICHME K JOCTH)KCHHMIO LEIM U  YCIEXY,
ONTUMU3M, MHULIMATUBHOCTh, YMEHHE JIEHCTBOBATb,
UCXOJSl U3 CBOUX BO3MOYKHOCTEN;

- SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATH
AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €TI0
IPU OCYILIECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U CONEPEKUBAHUIO;

- COI[MAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh
BBICTpAaUBaTh OTHOIIEHUS C JPYTMMH JHOAbMH,
3a00TUTHCS, TPOSABIATH HMHTEPEC M  paszpemaThb
KOH(JIMKTBI

[IP64. VYwmenue omnepupoBaTh NOHATHAMHU: (QYHKIHNS,
HeTpepbIBHAas (QYHKUUS, TPOM3BOJHAs, IepBOOOpa3Hasi,
OTpe/IeNICHHBI MHTETpal; yMEHHE HAXOIUTh MMPOU3BOJIHBIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3Yys  CIIPABOYHBIC
MaTepuasbl; UCCIEI0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaXOJIUTh HauOoJIbIINe

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTpOUTh TIpaduku
MHOI'OYJICHOB c HCIIOJIb30BaHUEM arapara
MaTe€MaTUYeCKOro aHaJIN3a; MPUMEHITh IPOU3BOAHYIO IIPU
pelieHun 3a1a4
Ha JBWKEHUE; peliaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a41
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM 4YHCJIE HAa MPOLEHTHI, JOJM U YacTH, Ha JBUIKECHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOIH, 33Jaud U3
o0JacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHMs, HEPAaBEHCTBA M MX
CHUCTEMBI 0 YCJIIOBHMIO 3aJa4yH, MCCIELOBATh IOJYYEHHOE
pelleHre 1 OLEHUBATh NPaBIONOA00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTh MOHATHAMM: CpeJlHEe
apudmernyeckoe, MeauaHa, HauOousblllee M HaUMEHbIIEE
3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHE
YHCJIOBOr0 Habopa; yMEHHE U3BJIEKATh, HUHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIEHHYH0 B  Tabiaumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBONCTBa peaabHbIX
MIPOLIECCOB W SIBJIGHUN; MPEACTABIATh HHPOPMAILUIO C
NOMOIIBIO  TabmuIl WU JUarpamm; HCCIIE0BATh
CTaTUCTUYECKHE JTAaHHBIE, B TOM qucie
C MpHUMEHEHHEeM TpaUuyecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJCTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIyYalHbIN OMBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCIOJIb30BAHUEM
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rpaMuecKux METOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
GbopMynbl NpU pPELIEHUU 337ay; OLEHHBATh BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CIIy4ailHbIMM BEeIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
NPOSIBJICHUSI 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YYEHHBIN METO/
JUId pelIeHus 3ajadyd, paclo3HaBaTb MaTeMaTHYECKUe
(baKTbI

U MaTeMaTH4YeCKUe MOJEIH B IPUPOIHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HUCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM UM  MHPOBOM
MAaTE€MaTUYECKON HAyKH

OK 07. CopgelicTBOBaTh
COXPAHEHHUIO  OKpYKaroUIel
Cpenbl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHUSA
00 U3MEHEHUM KJIHMAaTa,
TIPUHIIMUIIBI OepeKIMBOTO
MIPOU3BOJICTBA, 3()PEKTUBHO
JECTBOBATD

B UPE3BBIYANHBIX CHTYAITHSIX

JImdHOCTHBIE  pE3yNAbTaThl  JIOJIKHBI
B YaCTH: YKOJIOTUYECKOTO BOCITUTAHUS:
- aKTUBHOE HETIPUATUE IEHCTBUH, IPUHOCALINX Bpel
OKpYKarolllei cpese;

- yMEHHE TPOTHO3UPOBATh HEOIATONPUSATHBIC
OKOJIOTUYECKUE TIOCIEACTBUS TPEANPUHUMACMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- pacuIMpeHue OnbITa ACSTEIHHOCTH IKOJIOTHIECKOMN
HaIpaBJIECHHOCTH;

MertanpeamMeTHbie pe3yinbTaThl JOJKHBI OTPaXKaTh:
OsnaneHue YHUBEpCAIbHBIMU y4eOHBIMU
MMO3HABATEIILHBIMU JICHCTBUSIMU:

0) 6a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh TJIAH PEMICHUS MPOOIEMBI C YIETOM
aHajam3a MMEIOIINXCSA MarepualbHbIX
1 HEMaTepHATBHBIX PECYPCOB;

- OCYILECTBIATH  II€JICHANIPABIECHHBIN
nmepeHoca  CpPeAcTB H  CIOCOOOB

B IIPO(heCCHOHATILHYIO CPey;

OTpaXaTb

TIOUCK
EeUCTBUSA

[1P61. Brnajenne mMeTomaMu JOKa3aTeNIbCTB, AITOPUTMAMHU
pemieHust 3a1ad; yMeHHe (GOPMYJIHPOBATh OIPEAEICHHS,
aKCHOMBI

U TEOpPEMbl, MPHUMEHATh HX, NPOBOJIUTH JIOKAa3aTEIbHBIE
paccyXIeHUs B X0/ PELIeHUs 3aay;

[1P64. VYwmenue omnepupoBaTh MOHATUAMHU: (QYHKIHS,
HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpENIeICHHBI MHTETPal; yMEHUE HAXOAHUTh TPOU3BOIHBIE

JJIEMEHTApHBIX  (DYHKIHUH,  HCHONB3ysd  CIIPaBOYHBIE
MaTepuaibl; UCCIEN0BaTh B MPOCTEUIINX CIydyasX (GyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMEHbIIME 3HAa4YeHHUs (QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM anmnapara
MaTeMaTHUYeCKOIo aHalNu3a; IPUMEHATh MMPOU3BOJIHYIO IPU
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 33/1a4uH
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/IEHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1P65. YMenue omnepupoBaTh HOHATHUSAMM: pallOHAJIbHAs
byHKIMS, NoKaszarenabHas (QYHKIUS, cTeneHHas (QyHKIus,
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- yMeThb MEPEHOCUTh 3HAHMSI B I103HABATEIbHYIO
U TIPAKTHYECKYIO 00JIACTH KU3HEACITCITbHOCTH;
OBnaneHue  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- J1aBaTh OIEHKY HOBBIM CHTYaIllHsIM, BHOCHTH
KOPPEKTUBbI B JIESITeNIbHOCTb, OLICHHBATH
COOTBETCTBUE PE3YIHTATOB IEISIM

JorapupmMuyecKas byHKLU, TPUTOHOMETPUUYECKHUE
¢bynkunu, obpartHele (QYHKIHU; YMEHHE CTPOUTH TpaduKu
U3y4eHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuUKU  IpH
M3Y4YEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 33]a4
U3 IpYruX y4eOHbIX IPEIMETOB U 33Ja4 U3 pealbHON KHU3HH;
BBIpaXaTh (POPMYIIaAMHU 3aBUCIMOCTH MEXy BETUUYNHAMU;
ITP66. YMeHue penath TEKCTOBBIC 33141 Pa3HBIX THUIIOB (B
TOM 4YHCJE€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBHKCHHUE,
padoTy, CTOMMOCTb TOBapOB M YCJIYI, HAJIOTH, 33Jayd W3
00JacTy yrpaBiIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX
CUCTEMBI 1O YCIOBHIO 3aJaud, MCCJIEI0BaTh IOJYyUYEHHOE
pelleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3YIbTAaTOB;
[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U CIy4ailHOe COOBITHE, BEPOATHOCTh CIY4allHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpaMuecKuX METOJOB; NMPUMEHATh (OPMYIIbI CIIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
dbopMynbl MpU pEHIEHUH 337a4; OLEHMBATh BEPOSTHOCTH
peaTbHBIX COOBITHIA; 3HAKOMCTBO
CO CITyyailHBIMH BEIMYMHAMU; YMEHHE PUBOIUTH IPUMEPHI
NPOSIBJICHUST 3aKOHAa OOJBIIMX YHCET B MPHPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

[1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPAHHBIN yrou,
CKpelIMBaroIuecs npsIMbIE, napauIeaIbHOCTD u
NEePIEeHIUKYJIIPHOCTD MPSIMBIX

U TUIOCKOCTEH, YroJl MeXay IPSMbIMH, YTOJ MEKIY MPSIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH

JI0 TIOCKOCTH, PacCTOSTHUE MEXAY HPSIMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSIMHU; YMEHHUE HUCIIOJIb30BATh IIPU PELICHUH
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMbI ITUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;
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[TP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamMuia, QUrypa M MOBEPXHOCTh BpalleHHs, TUIHHID,
KOHYC, 1map, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacaromiasics  cepbl, IWIMHApA, KOHYCa, IUJIOLIA/Ab
[IOBEPXHOCTU NHUPaMUJbl, MPU3MBI, KOHYCa, LWIMHJpA,
miomanas  ceppl, 00beM  Kyba, MPAMOYTOJIBHOTO
napajuleJenune1a, IMpaMusl, IpU3Mbl, HUIMHAPA, KOHYCa,
nrapa; yYMEHHE n300paxarhb MHOTOTPaHHUKHU
Y [TIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKHU, C IOMOILIBIO
YEpTEHKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJNCTB;
YMEHHE pPaclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOIPAHHUKH;

IIP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, MOAOOHBIE (UIYpbl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIOLIAJEH IOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 3a]1aY;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUYMHBI
(nmuHA, Yroj, IUIomaab, 00beM, MJIOMAJb MOBEPXHOCTH),
UCIOJIb3YS U3yUeHHBbIE (DOPMYIIBI M METOMBL;

[1P613. YMeHnue onepupoBaTh MOHATHIAMMU: MPSMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPJAWHAThl TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKaJISIPHOE IPOU3BEICHHUE, YIOJ
MEXJIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpPa Ha 4YHCIJIO; HAaXOIUThb C TIOMOINBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTpPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOUpaTh MOAXOIAIINN H3yUSHHbIH METO
JUIsL pellleHus 3aJadyd, pacrno3HaBaTh MaTeMaTHYECKHe
(bakThbI

U MaTeMaTH4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M MHPOBOM
MaTE€MaTUYeCKON HAyKu
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM JUCHUIIMHBI H BHbI Y4e0HOH padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl 00111€00pa30BaTeIbHOM

174
AUCHUILIMHBI
BT. U..
TEOpETHYECKOe 00yUeHne 81
paKkTUYecKoe 00ydueHue 75
IIpomeskyTouHas aTTecTaAUMS
1 cemectp DK3aMeH
2 ceMecTp DK3aMeH

21



2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIIMHBI

Conep:kanue yuyeOHOro Matepuasa (0CHOBHOE M MPodecCHOHAILHO

HanmeHoBaHMe pa3ie/ioB . O6bem | Popmupyembie
o TeM OPHEHTHPOBAHHOE) JIA0OPATOPHBIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHOMN 4acoB | KOMIETEHIHH
MOYJIb (IPY HAJTUYHUU)
OcHoBHoOe coJep/kaHue

Cemectp 1

Pa3nes 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 12

Tema 1.1. Coneprxkanue y4eOHOro MaTepuasia 2

Henps n 3amaun marematuky | Llens u 3a7aum MaTeMaTUKX MIPH OCBOCHUH CIIEIIMAILHOCTH. ba3oBbie 3HAaHUS U yMEHUS

npu OCBOEHUHM | IO MaTeMaThke B MPO(EeCcCHOHAIbHOW M B MOBCETHEBHOM AESITeNbHOCTU. MHOXECTBO,

CIIELIUAIbHOCTH. orepaiuu Hajx MHOecTBaMu. [luarpammsl Ditnnepa—Benna. Vcnonb30Banue TeopeTuko-

MHOXecCTBa U JIOTUKa MHOXECTBEHHOI'O ammapara JJisi ONUCaHUsA peajJbHbIX INPOLECCOB U SBICHUU B
npoeCCHOHATbHON JEeSTEeIBHOCTH, IPH PEHICHWH 3a7ad W3 JPYTHX TUCIHILIHH.
Onpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO

Tema 1.2. Copep:xanue yueOHOro MaTepuana 2 OK 01,

Yycaa ¥ BEIYUCIICHUS Harypanenble u nenble yucna. [IpusHaku AeIMMOCTH LENbIX 4ucell. PanuoHanbHbIE OK 02,
yricna. OOBIKHOBEHHBIE U JIECSITHUHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHBIE MTEPUOTNIECKUE OK 03,
npobu. ApudmMeTrhyueckre oOrepanud ¢ paldoOHAIBHBIMUA YHUCIaMH, TpeoOpa3oBaHUs OK 04,
YUCJIOBBIX BBIpaXEHUU. J[eMCTBUTENbHBIE YMClAa. PalMoOHanbHBIE U UpPpALMOHAIbHBIC OK 05,
yucna. Apudmernyeckue onepanuu C JIeHCTBUTENbHBIMU uuciaamu. [IpubnnxéHHbIe OK 06
BBIYMCIICHMS, IPABUIIA OKPYTJICHUs, TPUKUJIKA U OIIEHKA Pe3yNbTaTa BBIUUCICHUN OK 07

Tema 1.3 Coneprxkanne y4eOHOro Matepuasia 2

Toxnectsa u | ToxxnecTBa M TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.

TOXIECTBEHHBIE HepasenctBo, pemieHne HepaBeHCTBAa. MeToa MHTepBaoB. Perienue nensix U JIpoOHO-

npeoOpa3oBaHusl. palMOHAIbHBIX YPaBHEHHUH M HepaBeHCTB. [IprMeHeHne ypaBHEHMI M HEPABEHCTB K

YpaBHeHus pEIIeHUI0 MaTeMAaTUUeCKUX 3a7a4d U 3a/1ad U3 pa3JIMyHbIX 00JlacTell HAYKU U peaTbHOU

Y HEPaBEHCTBA #H13HU. CHUCTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUH U HepaBeHCTB. CHCTEMBI
JINHEMHBIX ypaBHEHUU. Pelienne nmpukiagHbIX 3a/1ad ¢ MOMOUIBIO CHUCTEMBI JTUHEMHBIX
ypaBHEHUH

Tema 1.4. IIpodeccnoHalbHO OPHEHTHPOBAHHOE COAEpP:KAHMEe (CoAep:KaHHe TNPHUKJIATHOIO 2

MOIYJIs1)
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[TponientHble  BbluMcneHus | [Ipumenenue npoGeil ¥ MPOLEHTOB Ui pelleHHs NMPUKIATHBIX 3a/a4 U3 Pa3IMYHBIX
B npoeCCHOHATIBHBIX | OTpaciiell 3HAaHWH M peaNbHOW KU3HHU. [IpUOMIKEHHBIE BBIYMCICHHSA, IpaBHIIA
3ajadax OKpYIJIEHUS, NPUKUAKA M OLEHKa pe3ysbTaTa BbIYMCIEHUH. PasHble crnocoOb
BBIUUCIICHUS] TPOLEHTOB. [IpoIeHTHBIE BBHIUMCIECHUS B NPOQPECCHOHAIBHBIX 3a/1auax.
IIpuMmeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3aJad M 3a1ad U3
pa3nuyHbIX 001acTell HAYKH U PEATbHOM KU3HU
Tema 1.5. Coneprxkanue y4eOHOro MaTepuasia 2
[TocnenoBarensHOCTH [TocnenoBarenbHOCTH, C€HOCOOBI  3aJaHUSl  IOCTENOBATENbHOCTEH. MOHOTOHHBIE
Y IIPOTPECCUH [0CJIe10BaTeNbHOCTH. ApudMeTHueckass U reomerpuyeckas nporpeccud. beckoHnedHo
yObIBatomasi reomerpudeckas mporpeccus. Cymma OeCKOHEYHO  yOBIBaroIen
reoMeTpuueckoil mnporpeccud. QPopmyna CIOXKHBIX NPOLEeHTOB. lcnons3oBanue
IIPOrPECCUU JJIsl PELICHHs] peaJIbHBIX 3a/1a4 MPUKJIAJHOTO0 XapakTepa
Tema 1.6. Copep:xanue yueOHOTo MaTepuana 2
®yHKIMU U rpaduKu Oynkus, criocoOsl 3ananus Gpynkuuu. ['papuk Gpynkumun. Bsanmuao odpatHbie GyHKIIH.
OO6nacth omnpeneseHus: U MHOXKecTBO 3HaueHui ¢pynkuuu. Hymu @ynkmun. Ipomexytku
3HAKONOCTOSAHCTBA. YETHBIC 1 HEUETHBIE YHKIIUU
KontpoJubHas padora no pasgeny 1. BxogHoil KOHTpoIb
Pa3nes 2. Ctenenn u kopuu. CTeneHHas, nokazareJbHas M Jjorapupmuyeckas pyHKumuu 30
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2
Apudmernueckuit KOpeHb ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JlelcTBUsS C apupMeTHYECKHUMHU
N—Oi1 CTEICHHU. KOpPHSIMHM N—OW CTEIICHH.
Tema 2.2 Conepxanue yueOHOro MaTepuasa 2
Crenenu. CtanaapTHas Crenensb ¢ uenbiM nokaszareneM. CtannapTHas (opma 3anucu AeCTBUTEIBLHOTO YHCIIA. OK 01,
dopma 3anucu Hcnonb3oBanue noaxofsmeil (GpopMbl 3amucu J€HCTBUTENBHBIX YUCEN JUIS PELIeHUs OK 02,
JNEUCTBUTEILHOTO YHCIIa MPAKTUYECKUX 3a7a4 U MTPEICTABICHHS JaHHBIX. CTENEHb C pallMOHATIBLHBIM MTOKA3aTEeJIEM. OK 03,
CpoiictBa crenenu. IlpeoOpa3oBaHue BbIpaXKEHHUH, COAEP)KAIIMX CTENEHU C OK 05,
palMoHAIBHBIM ITOKa3aTeIeM OK 06,
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2 OK 07
CrenenHast QyHKIIHS CrenenHast QyHKIHS C HaTypaJIbHBIM U IIeJIbIM TNoka3ateneM. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduK KOpHS N-0i CTeNeHn
Tewma 2.4. Uppammonansasie | Copepxanne yaeOHOTO MaTepuaia 4
YpaBHEHHUS U HEPABEHCTBA | PemeHue nppanvoHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB
Copep:xanne yueOHOTo MaTepuana 2
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Tema 2.5. TlokxazarennpHEIE
YpaBHEHUSI U HEPABEHCTBA

IlokazaTennHBIC YpaBHCHHUA U HEPAaBECHCTBA

Tewma 2.6. Coneprxkanue y4eOHOro MaTepurasa 6
Jlorapu¢m uncna. Coiictsa | Jlorapupm uucna. JlecaTuuHble W HaTypajibHble Jjorapudmel. IIpeobpasoBanue
norapudmoB BBIPXEHUI, COIepIKALUX JIOTapr(Mbl
Tema 2.7. IlokazarenpHas | Comep:kanue yaeOHOTo MaTepuaa 6
u norapupmuueckas | [TokasarenpHas u  sorapudmuyeckas (QYHKIUH, HX CBOMCTBA W TpaduKH.
byHKIHIH, ypaBHeHus, | Jlorapudmuyeckie ypaBHEHHs 1 HEpaBEHCTBA
HEPAaBEHCTBA
Tewma 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (COoAep:KaHHe IPHUKJIAJTHOIO 4
Jlorapudms! B mpupoe MO/LYJIs1)
U TEXHHKE [Tpumenenne norapudma. Mcropus pazsutust mareMaTnku. Jlorapudmudeckas crnimpaib
B npupoje. Ee maremaruueckue cpoiictBa. Vcnonb3oBanue rpagukoB (GyHKUIUN 1S
UCCIIEIOBaHMs MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BOZHUKAIOT IPU PELICHUH 3a/1a4 U3
pa3IMYHbBIX 00JaCTel HAyKH U pealIbHOM JKU3HH
Tema 2.9. Copep:xanue yueOHOro MaTepuana 2
[IpuMeHeHne ypaBHEHUN, Hcnonp3oBanue rpadukoB (YHKIUN Ui pEIICHHWs YpaBHEHUH W JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [IpumeneHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3a/1ay U
K PEILIEHUIO 3314 3aJ1a4 U3 pa3IMYHbIX 00JIaCTeN HayKu U peanibHON KU3HU
KonTtpoJsabsHas padora 1o pasaeiy 2
Pa3nes 3 Ilpsimble M JIOCKOCTH B pocTpaHcTBe. KoopAnHATHI M BeKTOPHI B IPOCTPAHCTBE 20
Tewma 3.1. Copep:xanne yueOHOTo MaTepuana 2
Ilosropenne nnanuMerpuu. | OcHoBHBIE (UTYpBI, (aKTel W TeopeMbl IUTaHUMETpuH. OCHOBHBIE TOHSTHS
OcHoBHbIE NOHATHSA | cTepeoMeTpur.  Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHstne 00 OK 01,
CTEepEeOMETpUN aKCHOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 OK 02,
HUX OK 03,
Tema 3.2. Copep:xaHue yueOHOro MaTepuaa 4 OK 05,
[Ipsimble u TUIIOCKOCTH B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, MapaieIbHbIe U OK 07
B IIPOCTPAHCTBE. | CKpelMBaromuecs npsmMele. IlapamienbHOCTh NPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
IMapannenbHOCTE  NPSMBIX, | MapajuleTbHBIE  MpsIMBIE B TPOCTPAHCTBE, MAPAUICNIBHOCTE  TPEX  MPSAMBIX,
OpsAMOM ¥ IUIOCKOCTH, | TapaJUIEbHOCTh MPSIMOW M IJIOCKOCTH. YTIIBI C COHAIPABICHHBIMH CTOPOHAMH, YrOJ
IJIOCKOCTEMN MEXAy MNpsSMbIMH B mpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH: MapayjiesibHbIe
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IUIOCKOCTH, CBOMCTBA MapajlieNbHbIX IIockocTeil. [Ipocrelinine npocTpaHCTBEHHbBIE
(GUryphl Ha MIIOCKOCTH: TETPadp, KyO, mapajuiesenumes], HIOCTPOCHUE CeUCHHH

Tewma 3.3. Coneprxkanue y4eOHOro MaTepuasia 4

[lepneHIUKYISIPHOCTD [lepneHIUKYNSApHOCTh MPSAMOM M IUIOCKOCTU: IEPHEHIUKYISIPHBIE IpsAMbIE B

IPSIMBIX IIPOCTPAHCTBE, INPSAMBIE MapaulebHbIE W MEPIEHAMKYISPHbIE K IUIOCKOCTH, IPU3HAK

U IJIOCKOCTEH NEPIEHIUKYISIPHOCTH NPSAMOA U IUIOCKOCTH, T€OpeMa O IPSIMOM IEpIECHIUKYIIIPHOU
IIJIOCKOCTH

Tewma 3.4. Copepxanne yaeOHOro MaTepuana 2

VYTiel MeXAY IPSAMbIMU VYrasl B IPOCTPAHCTBE: Yrojd MeXIy HNpsSAMOM M IUIOCKOCTbIO, ABYI'PaHHBIH yrodi,

Y TUIOCKOCTSIMU JIMHEHHBIN yroJ1 IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE OT TOUKU
710 IJIOCKOCTH, PACCTOSTHUE OT IPSMOM J10 MIIOCKOCTH, IPOEKIHs (PUTyphl HA IIOCKOCTb.
[lepneHIUKYNSIPHOCTD MJIOCKOCTEN: MPU3HAK NEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema 0 TpEX NeprneHauKyIsIpax

Tema 3.5. Coneprxkanue y4eOHOro Marepuasia 4

Koopaunats! 1 BEKTOPBI Bexktop Ha miockoctu M B mpoctpaHcTBe. ClIOKEHHE U BBIYMTAHHE BEKTOPOB.

B IIPOCTPAHCTBE YMHOXEHHE BeKTOpa Ha 4uciao. Pa3nokeHne BekTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno napamienenunena. Pemenue 3agad, CBSI3aHHBIX C IPUMEHEHHUEM
IIpaBWI JEHCTBUI ¢ BekTOopamu. [IpsMoyronpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocreiimue 3amaun B KOOpAUHATaX. YTOJI MEXKIY BEKTOPaMHU.
CkansipHO€ TIpOM3BEACHHE BEKTOPOB. DBblunclieHHWE YIIoOB MEXAy MNPSMBIMH U
10cKOCTsIMU. KOOpIMHATHO-BEKTOPHBIN METOJ IPU PELIEHUH T'€OMETPUUECKHX 3a]1a4

Tema 3.6. IIpodeccnonanbHO OPHEHTHPOBAHHOE COlep:KaHMe (Coaep:KaHNe TPUKJIAJTHOIO 2

[IpsimMble U TUIOCKOCTH MOYJIs1)

B IIPAKTUYECKUX 3aJa4ax PacrnionoxeHne NpsMBIX U IMJIOCKOCTEH B OKpY)KaroleM MHUpe (IpUpojJe, UCKYCCTBE,
apXUTEKType, TEXHUKE). PenieHne npakTHKo-opueHTUPOBAHHBIX 3a7a4

Tema 3.7. Conepxanue yueOHOro MaTepuasa 2

Pemenue 3anau. [Ipsimeie Pemenue 3a1ay Ha HAXOKIEHNE N'€OMETPUUECKUX BEJTMYHH C UCIIOJIB30BaHUEM arrapara

U IUIOCKOCTH, KOOPJIUHATBI | BEKTOPHOM anreOpsbl

U BEKTOP KounrpoJsbHas padora 1o pazueny 3

Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuieckue GyHKINHU 16 OK 01,

Tema 4.1. ‘ Conepxanue yueOHOro MaTepuasa 3 OK 02,
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OCHOBEI TPUTOHOMCTPHUH

CuHyC, KOCUHYC U TaHI'€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC

OK 03,

YHCIJIOBOT'O apryMeHra. Tpuronomerpuueckas OKPY’KHOCTBb, oIpeziesieHue OK 04,
TPUTOHOMETPUYECKUX (QYHKIIUHA YUCIIOBOTO apryMEHTa OK 05,

Tema  4.2. OcnoBusie | Cozpeprkanue yueOHOTO MaTepuaa 3 OK 06,

TPUTOHOMETPUUYECKHE [Ipeobpa3oBanue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE

TOX/IECTBA (hopMyITbI

Tema 4.3. Coneprxkanue y4eOHOro MaTepuasia 2

Tpuronomerpuueckue Oynkius. lepuognueckue ¢pynkuuu. Tpuronomerpuueckue (yHKIHNU, UX CBOICTBA U

(GyHKLIMH, HMX CBOWCTBa M | rpaduku

rpaduKu

Tema 4.4. Copep:xanue yueOHOro MaTepuana 4

Tpuronomerpuueckue Pemenne  TpuroHomerpuueckux — ypaBHeHMi.  IIpuMepel  TPUTOHOMETPHUYECKHUX

YpaBHEHMsI U HEPABEHCTBA | HEPABEHCTB

Tema 4.5. IIpodeccnonasibHO OPHEHTHPOBAHHOE COAepP:KaHMEe (COoAep:KaHHe TPUKJIAJTHOTO 2

Hcnonb3oBanue MO/1YJIfA)

TPUTOHOMETPUHU [IpoBeneHue MpakTUYECKUX pacyeToB Mo GopmyiaM TpuUroHomerpuu. McmomaszoBaHue

B IIpO(eCCUOHANIBHOM cdepe | rpadukoB GYHKIHUIT I HCCIIEAOBAHIS IPOIIECCOB M 3aBUCHMOCTEH, KOTOPBIC BO3SHUKAIOT
IIPU PELICHUH 33124 U3 JIPYTUX YU4eOHbIX AUCHUIUIMH U pealbHOM KU3HU

Tewma 4.6. Coneprkanne ydeOHOro MaTtepuasia 2

Pemenue 3aga4 | TpuroHoMeTpudeckue GyHKIMHU, TOXKJIECTBA U YPABHEHUS

TPUTOHOMETPUU KourpoJabsnas padora no pazneny 4

IK3aMeH 12

Cemectp 2

Pasznen S. MHOrOrpaHHHMKHM M TeJla BpallleHUs 24

Tema 5.1. Conepxanue yueOHOro MaTepuasa 6

MHororpaHHuKu [lonsiTiE MHOrOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOTOTPAHHMKA, BBIMYKIBIE U OK 01
HEBBIMYKJIbIe MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: n-yroiabpHas npusma; OK 02’
IpaHd M OCHOBAHHs MpPHU3MBI; NpsMas W HAKJIOHHAs NpPU3MbI; OOKOBasg W MOJHAS OK 0 5’
MOBEPXHOCTh Npu3Mbl. [lapannenenumnes, NpsSMOYTOJbHBIN MapajjeNenumes] U ero OK 0 6’
coiicTBa. [Tupamua: n-yroiapHast nupaMuaa, TpaHd ¥ OCHOBAaHHE MUPAaMUJIbl; OOKOBas U OK 07

IMOJIHAA MNOBCPXHOCTH INHPAMHIABI; IIpaBUJIbHAad H yCG‘—IéHHaH nupamMujaa. OIEeMEHTBI
MpU3MbI U TMUPAMUIBI. BrrunciaeHue 31eMEHTOB MHOT'OT'PaHHUKOB: pe6pa, JuaroHaliu,

yIibl
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Tema 5.2.

[IpaBunbHbBIE
MHOTOTPaHHMKH.

[Inomans IIOBEPXHOCTHU
MHOT'OTPaHHUKOB

Copep:xanue yueOHOro MaTepuana

HpaBI/IJIBHBIe MHOI'OIpaHHUKH: TOHATUC TMPABUJIBHOIO0O MHOI'OI'paHHHKA; ITPABUJIbHAA
IIpU3Ma U MpaBUJIbHASA MUPAMUAA; NIPaBUIbHAS TPEYTroJIbHAS NUpPaMHUa U IPaBUIIbHBIN
TeTpasap; Kyo. IlpencraBieHue o mpaBUIIbHBIX MHOIOIPAaHHUKAX: OKTa3p, JOJAEKa’Ap U
ukocasap u Ap. CedeHus npusmbl U nupamuabl. [lnomane GOKOBONM MOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTH MPSMOW MPHU3MBI, IUIOMIAAh OCHOBAHUH, TeopeMa O OOKOBOM
IIOBEPXHOCTU MpsAMON mnpu3Mel. Ilmomans OOKOBOH MOBEPXHOCTH U IOBEPXHOCTH
NPaBUIBHON NHpaMHIbBl, TEOpeMa O IUIOMAAN OOKOBOH IOBEPXHOCTH YCEUEHHOM
IUPaMUIbI

Tema 5.3.
Temna Bpamienus

Coneprkanne y4eOHOro Marepuasia

[Munuuapuyeckass MOBEPXHOCTb, OOpasyroUIMe IWIMHAPUYECKOM MOBEPXHOCTH, OCh
HHHHHI{pHHGCKOﬁ ITOBCPXHOCTH. I_II/IJII/IHIIPI OCHOBaHMSI M OOKOBasd IMOBCPXHOCTD,
oOpasyromias M OChb, IUIOIAAb OOKOBOM M TOJHOM noBepxHocTH. KoHnyeckas
[IOBEPXHOCTh, O0Opa3yrollue KOHUYECKON MOBEPXHOCTH, OCb M BEpIIMHA KOHMYECKOM
noBepxHocTu. KoHyc: ocHOBaHME M BeplLIMHA, 00pa3yroliast 1 oCh, IUIOMIAlb OOKOBOH U
MIOJTHOM MOBEPXHOCTH. Y CEU€HHBIN KOHYC: 00pa3yrolne U BBICOTa, OCHOBAHUS U OOKOBasI
noBepxHocTb. Cdepa u map: LHEeHTp, paauyc, JUaMeTp, IUIOIaib MOBEPXHOCTH chepbl.
B3aumnoe pacnosnoxeHue cdepsl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
wiomazas cepsl. M3o0pakeHune Ten BpalleHusl Ha IUIOCKOCTH. Pa3BépTka mmimmHapa U
KOHYyca

Tema 5.4.
O0BeMbI u IJTOIIA TN
MOBEPXHOCTEN TeI

Copep:xanne yueOHOTo MaTepuana

[Tonstue 06 06bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema
00 00bEME NPSAMOYTOJILHOTO NapajieNienuneaa U cieCTBUS U3 He€. 00beM MUpaMuIbl 1
npu3Mbl. O0BEM HUIIMHApA, KoHyca. O0bEM mapa u miaomanb cepsl. [logobHbIE Tena B
npoctpaHcTBe. COOTHOLIEHUSI MEXY IIIOMIAIMH TOBEPXHOCTEH, 00BEMaMuU MOT00HBIX
ten. CedeHus mumHApa (MApavieIbHO W MEPIEHAMKYISIPHO OCH), CEYCHHs KOHyca
(mapayuieIbHOE OCHOBAaHMIO M MPOXOJIIEee uepe3 BEpLIMHY), CEeueHHs Miapa.
MHororpaHH1K, ONMKUCAaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAST B MHOTOTPAHHUK WIH B
TEJIO BpAIIEHUs

Tewma 5.5.

JIBU>KeHUE B MPOCTPAHCTBE.
Ceyenuss W KOMOHMHAIINH
MPOCTPAHCTBEHHBIX (QUTYD

[TpodeccnoHabHO OPHEHTHUPOBAHHOE COJIEpKaHUE (COAEPIKaHNe MPUKIIATHOTO MOTYJIs)

CummeTpHsi B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIBHO TOYKH, IPSIMOM, IIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHpaMUAax,  HapajuleleNunenax,  IMpaBUIIbHBIX
MHoOrorpaHHukax. CUMMETpHs B IPUPOJIE, ApXUTEKType, TEXHUKE, B OBITY, B Mpodeccuu.
Hcnons30BaHue ABUKEHUN B IIPOCTPAHCTBE IIpU pelieHuu 3anad. Iloctpoenue ceuenunii
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B npodeccuoHanIbHbIX
3a1a4ax

MHOI'OI'paHHUKOB M TCJI BpallCHUA. MCTO,Z[ CJIICIOB. KOMGI/IHaHI/IH TEJI BpalllCHUA U
MHOT'OI'paHHUKOB. Hcmonp30BaHue KOM6I/IHaI_[I/II71 MHOT'OT'PaHHUKOB W TCJI BpPAIICHHUA B
IMPAKTUKO-OPHUCHTHUPOBAHHBIX 3aJadax

Tema 5.6. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3a/1a4. | Beruncienue Benu4uH (IJIMHA, Yroj, 00beM, IJIOMAAb TOBEPXHOCTH) T€OMETPHUUECKHUX
MHuororpanHMkd M Tena | puryp, HUCHOIB3yd HW3ydeHHble QopMmynsl u  MeToabl. [locTpoeHue cedeHuid
BpallleHUs MHOT'OI'PaHHUKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IIOCKUX 4YepTexed u3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoabHas padora 1o pasueny 5
Pasnea 6. [IpousBoanas u nepBoodpasHas GyHKIun 30
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2
MOHOTOHHOCTh u | [IpoMeXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl ¥ MHUHUMYMBl (DYHKIHH.
9KCTPEMYMBI (Gyskuuy. | Haubospiiee 1 HAaNMEHbIIIeE 3HAYCHUE (DYHKI[HMH Ha TIPOMEKYTKE
Touku 3KcTpEeMyMa
Tema 6.2. Coneprxkanue y4eOHOro Marepuasia 3
ITonarue  HenpepriBHOCTH | HempepsiBHbIE QyHKIMH. MeTO MHTEPBAJIOB sl pEIICHNUS HEPABEHCTB
byHKINN. Merton
MHTEPBAJIOB OK 01
Tewma 6.3. Coneprxkanne y4eOHOro Marepuasia 4 OK 02’
[IpousBoaHasi. [IponsBonnas ¢yHkuuu. I'eomerpuueckuii M (GU3NYECKUH CMBICT MPOU3BOJHOM. OK 03’
I'eomerpuuecknii u | [IponsBonHbie aneMeHTapHbIX QyHKIUNA. DOpMyIIbl HaXOXKICHHS IPOU3BOIHON CyMMBI, OK 0 4’
(I)H3I/Iqec1<nﬁu CMBICII | TPOU3BEJICHUS U YACTHOTO (PYHKIIHI OK 07’
IPOU3BOJTHON
Tema 6.4. MonoronHocts | Conep:kaHue yueOHOro mMarepuasia 3
GyHKIINH. Touku | [IpumMeHeHne TPON3BOTHON K HCCIIEIOBAHUIO (PYHKITHIT HA MOHOTOHHOCTh U 9KCTPEMYMBI
JKCTpEMyMa
Tema 6.5. Coneprkanne y4eOHOTo MaTepuania 4
HanGonsiee nu Haumensinee | HaxoxaeHne HauOONBIIEr0 W HAaUMEHBIICTO 3HaueHHs (YHKIHH HAa OTpE3Ke.
3HaueHus: QyHKIUU [IpumeneHne MPOU3BOMHON ISl HAXOXKJEHUS HAWIYYLIEro pPeUIeHHs] B MPUKIATHBIX
3ajavax, JAJIsl OnpeesieHusl CKOPOCTH Ipoliecca, 3alaHHOro (GopMynnoil i rpadukom
IIpodeccnoHalbHO OPHEHTHPOBAHHOE COAEpP:KaHMEe (CoAep:KaHHe TPHUKJIATHOIO 6

MOIYJIs1)
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Tema 6.6. Haxoxnenue
ONTUMAIBHOTO Pe3ybTaTa ¢
MTOMOIIBbIO TTPOU3BOTHOM

HpI/IKJ'IaI[HBIC 3agadyd, B TOM YHCIC COLHAJIbBHO-3KOHOMHUYECKOIO H (bI/ISI/ILIeCKOFO
XapaKkTepa, X pCIICHUC CPCACTBAMU MATCMATHYCCKOI'0 aHalin3a

Tema 6.7. Copepxanne yaeOHOro MaTepuana 3

[TepBooOpaznast pyHKIIUN [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

Tema 6.8. Copepxanne yaeOHOro MaTepuana 3

[Tnomane KpuBOMMHEWHOW | IHTETpal, ero reoMeTpuyYecKhii W (U3UYeCKUi cMbIC. BblumciieHue HWHTErpaia 1o

Tparneuuy. ®opmyna | ¢popmyne Herorona-Jleitbuuma

Herorona — JleiiOuuma

Tewma 6.9. Coneprxkanne y4eOHOro Marepuasia 2

[Tpumenenne npousBoaHON | PemieHue 3amad Ha IpUMEHEHHE TPOM3BOIHON U MHTETpaIa ISl BBIYUCICHUS (PU3HYECKIX

U 1IepBo00Opa3HOi PyHKUMU | BEIMYMH U ILIOIIACH
KourpoJabHnas padora no pazzueny 6

Pa3nen 7. Teopusi BeposITHOCTEH M CTATHCTHKA 20

Tema 7.1. Coneprxkanue yueOHOro Marepuasia 2

[IpencraBienue gaHHBIX [IpencraBneHue JaHHBIX C MOMOUIbIO Tabuul U nquarpamM. CpenHee apuQMeTndeckoe,

Y OIMcaTeNnbHas CTATUCTHKA | MEAMaHa, HauOoJblllee W HaWMEHbIEE 3HAUCHHs, pa3Mmax, AHUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHUE YHCIIOBBIX HA0OpPOB

Tema 7.2. Coneprkanne y4eOHOro MaTepuania 2

CrnyuvaiiHble COOBITHSL. CryuvaiiHple SKCIIEpUMEHTHI (OIBITHI) U ClIydailHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS

Omnepanun Hajx COOBITUAMH | (MCXO/bI). BeposTHOCTH CIy4ailHOTO COOBITHSA. BJIM30CTh 4YacTOTBI W BEPOSITHOCTH OK 01, OK 02,
coObITHi. CrydaiiHble ONBITHI C PaBHOBO3MOXKHBIMU 3JE€MEHTApHBIMU COOBITHUSMHU. OK 03,
BeposiTHOCTH cCOOBITHH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH. OK 04
Omnepauuu Hajx COOBITUSAMU: NEepeceueHne, 00beIUHEHNE, POTUBOIOJIOKHBIE COOBITHS. OK 06
HNuarpammbl Oiinepa. DopmMmyna CIOXKEHHUS] BEPOSTHOCTEH. YCIIOBHAs BEPOSITHOCTD.
YMHOxkeHue BeposTHOCTER. [lepeBo ciydaniHoro skcrnepumenta. dopmyia MoaHOU
BeposiTHOCTH. HezaBucumele coObITHS

Tema 7.3. IIpodeccnonanbHO OpPHEHTHPOBAHHOE COAep:KaHUE (CoAepKaHHe IPHKJIATIHOIO 4

BepositHOCTB MO/1YJIfA)

B npodeccuoHanbHbIX | [lepBuunas 00pabOTKA CTATUCTUYECKHX MaHHBIX. | paduyeckoe UX MPeACTaBICHHE.

3amadax HaxoxxaeHne cpeqHuX XapaKTepHCTHK, HaOIMromaeMbIX MaHHBIX. OIeHKa BEpOSTHOCTH

COOBITHS B HpO(I)CCCHOH&JIBHOfI ACATCIIBHOCTH, PCHICHUC HpO(bCCCI/IOHaJ'IBHBIX 3aaa4 Ha
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BEPOATHOCTh COOBITHSI, TNPUMEHEHHE CTaTUCTHMYECKUX METOJOB JUI pEeIleHUs
npoeCCHOHANBHBIX 3a]1a4

Tema 7.4. Coneprxkanue y4eOHOro MaTepuasia 4

OnemeHThl KOMOMHaTOpuku | KomOuHaTOpHOE MpaBmio ymHOkeHus. [lepectanoBku u hakTopuai. Yuciao couetanuii.
Tpeyronsauk Ilackansa. ®opmyna bunoma HeroToHa

Tema 7.5. Copepxanne yaeOHOro MaTepuana 1

Cepun mocnenoBaTenbHbIX | BUHAPHBII Cly4aliHBIN OMBIT (MCIIBITAHKE), YCIIeX U Heynadya. He3aBuCHMBbIC NCTIBITAHHUS.

UCIIBITAaHUI Cepus He3aBUCHMBIX UCIBITaHUI 0 niepBoro ycnexa. Cepusi HE3aBUCUMBIX MCIIBITAHUN
bepnynnu

Tewma 7.6. Coneprxkanue y4eOHOro Marepuasia 3

Cnyyvaiinele BenuuuHbl M | CiyuaiiHas BenuumHa. PacmpepeneHue BeposTHocTeil. Jlparpamma pacrpeiesicHus.

pacnpeneseHusl. [Ipumeps! pacpesiesieHnid, B TOM YHCIIe, TEOMETPUIEeCKOe M OMHOMHAIIBHOE.

MaremaTtrueckoe oxunanue | UucnoBble XapaKTePUCTUKW —CIyYaHBIX —BEJIMYHMH: MaTeMaTHYeCKOe OXHJaHHE,

CIIy4aiiHOM BEJIMYUHBI JUCIIEpCUsl M CTaHAApTHOE OTKIOHeHue. [IpuMeppl NmpUMEHEHHs MaTeMaTUYECKOIO
OKUJaHMsI, B TOM YHCJIE B 33/1a4aX U3 [NOBCEHEBHOM XKU3HU. MaTeMaTuuecKoe OKuJaHue
OuHApHOW clyyallHOW BeNIUYUHBL. MaTeMaTHUeCcKOe OKHJIAHUE CYMMBbl CIy4ailHBIX
BEIMYMH. MaTeMaTHuecKOoe 0’KUIaHUE U TUCIIEPCUs FTEOMETPUUECKOr0 U ONHOMHAJIBHOTO
pacrnpeieeHuil

Tema 7.7. Coneprxkanne y4eOHOro Marepuasia 4

3akoH OonpmMX  4YHMCEN. | 3aKOH OOJBIIMX YHCEN U €ro posib B HayKe, MPUPOJE U 00mIecTBe. BrIOOpOUHBIH MeTOA

HenpepeiBable  ciydaiiHble | nccnenoBanuii. [IpuMepbl HEMPEPBIBHBIX CIyYalHBIX BeMW4HH. [IOHATHE O TUIOTHOCTH

BEIMYMHBI (pacnpeleeHus) | pacnpeselieHus. 3a1auu, MPHUBOIAIINE K HOPMaJbHOMY pachpenencHuto. [loHsaTHe 0

HopmansHnoe HOPMaJIbHOM paclpeeeHuu

pacrpeieneHue KountpoJabHas padora o remam paszaena 7

JIK3aMeH 6

Bcero: 174
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3. YcaoBus peajau3ainum NporpaMMbl 001eo0pa3oBaTeIbHON JUCIUNIMHBI
3.1. lns peajm3aunyMu NporpaMMbl JUCHHUIUIMHBI J0JLKHBI ObITH MPEIyCMOTPEHbI
cjeayolue cnennaabHbie MOMelleHHus !
Peanuzamusi mporpaMMbl JIUCHUIUIMHBL TpeOyeT Hanuuus ydeOHOoro KaOuHeTa
MaTeMaTuKu.

3.2. UuopmanoHHOe o0ecniedeHre peaju3aluu NporpaMmbl
OcHoBHas IMTEepaTypa:

1. Mep3msik, A. I'. MaremaTtuka. Asiredpa 1 Hayajia MaTeMaTHueckoro a”ainusa: 10
KJIacc: yriyonEéHHbBIN ypoBeHb : yueOnuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. ITomsikos.
— 8-¢ u3n. — Mockaa : [IpocBemenue, 2024. — 480 ¢. — ISBN 978-5-09-112257-2. — Texkcr :
JNEKTPOHHBIA // DNeKTpoHHBI pecypc 1mdpoBoit oOpazoBarensHO cpeapl  CIIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/143857. — Pexxum moctyma: st
apropusup. [lonp3oBarenei

2. Maremaruka: anrebpa U Hadajga MaTeMaTHUYECKOTO aHaIN3a, reoMeTpus. Anredpa
U Hauaia MaTemMaTtuueckoro aHanusa. 10-11 kimaccel: 6a30BbIi U yriTyONEHHBIN YPOBHH : YUSOHHUK
/1. A. Amumos, FO. M. Konsrun, M. B. Tkauésa [u ap.]. — 12-e m3x. — Mocksa : [Ipocsemenue,
2024. — 464 c. — ISBN 978-5-09-112136-0. — TeKcT : 37eKTPOHHBIN // DNEKTPOHHBIA pecypc

muppoBoii  obpaszoBarenbHOl cpensl  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132452. — Pesxxum poctyna: s aropusup. [loab3oBateneii
3. Maremaruka: anrebpa ¥ Hadala MaTEMAaTHYCCKOTO AaHAIN3a, TEOMETpPHSL.

I'eomerpus: 10-11 xnaccel: 6a30Bbli U yrinyonéHHblil ypoBHY : yueoHuk / JI. C. Atanacss, B. .
byry3os, C. b. Kagomues [u ap.]. — 12-e u3n. — Mockaa : [Ipocsemenue, 2024. — 288 ¢. —
ISBN 978-5-09-112137-7. — TekcT : AIEKTPOHHBINH // DNEKTPOHHBIA pecypc HubpPOBOM

o0OpasoBarenbHON Cpenbl CIIO PROFo6pa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/132455 . — Pexxum goctyma: st aBTopusup. [lonb3oBareneit
4. Kapn, A. I1. MaremaTuka: 6a30Bblii ypoBeHb. B 2 wactax. .1 : yueOHoe mocoOue

JUis 00pa3oBaTeNbHBIX OpraHMU3alui, pealn3yroIMUX o0pa30BaTelbHbIE MPOrpaMMbl CPEAHErO
npodeccuonanbHoro odpazosanusi / A. I1. Kaprm, A. JI. Bepuep. — Mockaa : [Ipocsenienue, 2024.
— 320 c. — ISBN 978-5-09-108509-9, 978-5-09-108510-5 (u.1). — TekcT : 3MeKTpOHHBIN //
OneKTpoHHBIN pecypc 1 poBoit oOpazosarenbHoi cpeasl CIIO PROFobpazoBanue : [caift]. —
URL: https://profspo.ru/books/139363. — Pesxxum moctyna: s aropusup. [loap3oBareneii

S, Kapn, A. I1. MaremaTuka: 6a30Bblii ypoBeHb. B 2 wactax. U.2 : yueOHoe mocoOue
JUis 00pa3oBaTeNbHBIX OpraHMU3alui, pealn3yloIMUX 00pa30BaTelbHbIE MPOrpaMMbl CPEAHErO
npodeccuonanibHoro odpazosanusi / A. I1. Kaprm, A. JI. Bepaep. — Mockaa : [Ipocsenienue, 2024.
— 256 c. — ISBN 978-5-09-108509-9, 978-5-09-108511-2 (4.2). — TeKcT : 3MeKTpOHHBIN //
OneKTpoHHBIN pecypc 1udpoBoit oOpazosarensHoi cpeasl CIIO PROFobpazoBanue : [caift]. —
URL: https://profspo.ru/books/139364. — Pexxum toctyma: ajisi aBTOPU3HP. MOJIb30BATEICH

DJIeKTPOHHbIE U3IAHUS

1. Bcepoccuiickue nnaTepreT-onmmnuansl. - URL: https://online-olympiad.ru / 5. -
TekcT: 271eKTpOHHBIH.

2. Enunas xomneknus mudpoBbix oOpasoBatenbHbIX pecypcos. -URL: ttp://school-
collection.edu.ru/ - TeKkcT:3JIEKTPOHHBIH.

3. Hudopmanmonnas cucrema «EnuHOE OKHO JocTyma K 00pa30BaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / 5. - TekcT: aneKTpOHHBIH.

4. Hayunast anekrponnas 6ubnmoreka (HIb). - URL: http://www.elibrary.ru. - Tekcr:
JJIEKTPOHHBIN.

5. OTtkpeIThiii KOMUTeK. Marematuka. - URL: https://mathematics.ru. - Texkcr:
JJIEKTPOHHBIN.
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6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru. - Texkct:
3JIEKTPOHHBIMN.

1. CnpaBoyHUK o MaTeMaTUKe JUISL IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /. - TekcT: 3eKTpOHHBIA.

8. Cpennsis MaTeMaTHyeckass nHTepHeT mmkona. - URL: http://www.bymath.net /. -
TeKCT:3JEeKTPOHHBIN.

9. Ddenepanbhblil optan «Poccuiickoe odpazosanuey. - URL: http://www.edu.ru . -
TeKCT: AIEKTPOHHBIN.

10.  ®denepanpHBId TEHTp HWH(MOPMANMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru /. - TekcT: 3IeKTPOHHBI.
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4. KOHTPOJIb M OlI€eHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbLHON N CHUIITHHBI

KoHTposib M omeHka pe3yibTaTOB OCBOCHUS 0011e00pa30BaTebHON  IHUCHUIUIMHBI
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThl, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLTNX U
npoecCHOHANBHBIX KOMIIETEHIIUN N0 pa3ziesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun OLICHOYHBIX
KOMIIE€TEHI[HS MeponpusiTUs
OK 01. Beioupare cmnocoosr | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanmue
peleHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBII ompoc
npodeCcCHOHAIBHON Temwr 2.1- 2.7, 2.8 TI-o/c, | MaremarnuecKkuii JMKTAHT
JESTEIIbHOCTH ~ TpUMEHUTENbHO | 2.9. [Ipeacrasnenue
K pa3JIMYHbIM KOHTEKCTaM Temwr 3.1 - 3.5, 3.6I1-o/c, | pe3yabTaTOB NPAKTUUYECKUX
3.7. pabot
Temur 4.1 - 4.4, 4.511-o/c, | KonrponbHas paboTa
4.6. Brimonnenue 3aJJaHui
Temsr 5.1, 5.2, 5.3[1-0/c, | mpomeXyTOUHOI
5,4, 5.5I1-0/c, 5.6. aTTeCTalluU
Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwr 7.1, 7.2, 7.3I1-0/c,
7.4-7.17.
OK 02. Ucnonp3oBate | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanue
COBpeMEHHBIC cpencTBa mowcka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBII onpoc

agann3za Hu untepnperanuu | Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTteMaTuyecKkuii TUKTaHT
uH(popMaluuy, 2.9. [IpencraBienue
u unpopmanronusie Texnonorun | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPaKTUYECKUX
TUTSt BBITIOJTHCHHS 3amaq | 3.7. pabor
npodeccuoHaIbHON Temsr 4.1 - 4.4, 4.511-0/c, | KonTtposbHas paboTa
IesITeIbHOCTH 4.6. Brimonnenne 3aJaHul

Temsr 5.1, 5.2, 5.3[1-0/c, | mpomMeXyTOUHOI

5,4, 5.511-o/c, 5.6. aTTecTaluu

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 03. [TnanupoBats | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue
u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. VYcrHbli onpoc
npodeccuoHanbHOe Temsr 2.1- 2.7, 2.8 II-o/c, | MaremaTuyeckuit AUKTAHT
u JIMYHOCTHOE passutue, | 2.9. [IpencraBnenne
PEANPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynabTaToOB MPaKTHYECKUX
JIESITCIIbHOCTD 3.7. pabot
B mnpodeccuonanbHoit cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrponbHas pabora
HUCIIOJIB30BaTh 3gauusa | 4.6. Brimonnenune 3aJaHul
no ¢unancoBoit rpamotHocTH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexxyTouHON
B Pa3IMYHBIX J)KU3HEHHBIX | 6.7-6.9. arTecTalunn
CUTYaIUIX Temwr 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 04. OddextuBno | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

B3aMMOJICHCTBOBaTh M paboOTaTh
B KOJUIEKTUBE U KOMaH/E

1.411-0/c, 1.511-o/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.511-0/c, 5.6.

YcTHBII onpoc
MareMaTH4eCcKUil TUKTAHT
[IpencraBnenue
pEe3yNbTaTOB MPAKTUUYECKUX
pabor
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Temsr 6.1 - 6.5, 6.611-o0/c,

KontponbHas padota

6.7-6.9. Brimonnenue 3aaHuil
Temwr 7.1, 7.2, 7.311-0/c, | mpomMeKyTOYHOH
14-7.7 aTTecTanuu

OK 05. Ocymectmsate yctayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanme

U IMUCbMCHHYKO KOMMYHHKAIIUIO

1.4I1-0/c, 1.5I1-0/c, 1.6.

VYerHbli onpoc

Ha TocyaapcTBeHHOM  s3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4YeCKU TUKTAHT
Poccuiickoit ®eneparnu | 2.9. IIpencraBnenue
c Y4ETOM ocobennoctert | Temnr 3.1 - 3.5, 3.6I1-o/c, | pe3yabTaTOB NPAKTUUYECKUX
COLIMAIBHOTO 3.7. pabot
1 KyJbTYPHOTO KOHTEKCTa Temur 4.1 - 4.4, 4.511-o/c, | KonrponpHas paboTa
4.6. Brinonnenue 3aIaHUI
Temwr 5.1, 5.2, 5.3I1-0/c, | mpomMeKyTOUHOM
5,4, 5.5I1-o0/c, 5.6 aTTeCTallNU
OK 06. [Ipossnare rpaxnancko- | Tema 1.1, 1.2[1-o/c, 1.3, | TectupoBanue

NaTPUOTUIECKYIO nosunmto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBII onpoc
JEMOHCTpHpOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaTteMaTH4eCKHuii TUKTaAHT
MIOBE/ICHUC Ha ocHoBe | 2.9. [TpencraBieHue
TPaIULIMOHHBIX Temsr 4.1 - 4.4, 4.5I1-0/c, | pe3yabTaTOB MPAKTHYECKUX
o0IIeYeNoBeUeCKuX IeHHOCTeH, | 4.6. pabot

B ToM uucine c¢ yudetom | Temsr 5.1, 5.2, 5.3II-o/c, | KouTponbHas pabota
rapMOHM3AIUU 5,4, 5.5I1-0/c, 5.6. Brinonnenue 3aJaHui
MEKHAIIMOHATBLHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMeXyTOYHOM

Y MEXPEJIMTHO3HbIX OTHOIIeHu, | 7.4 - 7.7 aTTrecTanuu

MPUMEHSITh CTaHIapPThI

AHTUKOPPYIIIHOHHOTO

MOBE/ICHUS

OK 07. CopetictBoBate | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanmue

COXPaHEHHUIO okpyxatomeit | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHBIN onpoc

cpenbl,  pecypcocOepexenuto, | Tembr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTH4eCKU TUKTAHT
MPUMEHSITh 3HaHusa | 2.9. [IpencraBienue

00 U3MEHEHUU knumata, | Temsl 3.1 - 3.5, 3.6I1-o/c, | pe3yapTaToB MNpPaKTHUYECKUX
IIPUHIIMIIBI oepexxnuBoro | 3.7. pabot

IIPOU3BO/ICTBA, s¢pdextuBHo | Temsr 5.1, 5.2, 5.3[1-o/c, | KonrponbHas pabota

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYalHSIX

5,4, 5.511-0/c, 5.6.
Temer 6.1 - 6.5, 6.611-0/c,
6.7-6.9

Brimmonnenue
IIPOMEKYTOUYHON
aTTecTanuu

3aJIaHUN

5.OLIEHOYHBIE MAETPUAJIBI K TIPOMEXKYTOUYHOMN ATTECTALIUA

5.1.Bonpocsl K 3K3aMeHy

1 CEMECTP

1. [lenb 1 3a1a4u MaTeMaTUKU IPU OCBOCHHUHU CIELUAIBHOCTH. ba30Bble 3HAaHUSA U YMEHUS 110
MaTeMaTHKe B MPOPECCUOHATBHON AESITETbHOCTH.
2. MHOecTBO, oniepaliuy HaJl MHOKecTBaMu. J{narpammel Ditniepa—Benna. Mcnons3oBanne
TEOPETUKO-MHOKECTBEHHOI'O annapara JJisi ONMCaHus PeabHbIX MPOIECCOB.

3. Onpexenenue, Teopema, CleCTBUE, J0Ka3aTeIbCTBO. BUIbI TEOpEM U METOIbI

J0Ka3aTCJIbCTB.

4. HarypanbHble U 1ienble yncia. [I[pu3Haky 1eIMMOCTH LEIbIX YHCE.
5. PanmonanpHbie yrcna. OObBIKHOBEHHBIE U IeCATUYHbIE Ipo0u. AprudmMeTndyeckue onepamnnuu ¢
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paloHaIbHBIMU YHCIAMHU.

6. [leifictBuTenpHbIC Yncia. ParimoHanbHbIe U HppaIMOHANIbHBIE Yncia. [Ipubnmkénnbie
BBIUMCJIEHMS], [TPaBUJIa OKPYIJICHUS.

7. ToxxaecTBa ¥ TOX/JECTBEHHBIE IIPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPABHEHUS.
HepageHcTBO, pellleHre HEPaBEHCTBA.

8. Meto unTepBasoB. Pemenue nenbix 1 JpoOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.
9. CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUN U HEpaBeHCTB. CHCTEMBI TMHENHBIX
YpaBHEHUH.

10. [Ipumenenue apoOeii 1 MPOIEHTOB I PELICHNUS MTPUKIIAJAHBIX 33/1a4. PazHbie criocoObl
BBIUNCJICHUS] IPOLICHTOB.

11. [IporieHTHBIE BEIYMCIIEHUS B TPO(ECCHOHANBHBIX 3a1a4ax. [IpuOmKkEHHbIe BEIYNCIICHUS,
IIPUKUJKA U OLICHKA Pe3y/bTaTa.

12. [NocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs IOCIE0BaTEIbHOCTEH. MOHOTOHHBIE
II0CJIEI0BATEIBLHOCTH.

13. Apudmerndeckas 1 reoMmeTpuieckas nmporpeccuu. opmysbl n-To YieHa U CyMMBI.

14. beckoneuHo yObIBaro1asi reoMeTpuyeckas mporpeccus. Cymma 6eckoHeuHO yObIBatoLIeit
reOMETPUUYECKOH Iporpeccur. @opMyiia CI0KHBIX IPOLIEHTOB.

15. ®ynkuus, cnocods! 3aaanus Gpynkuuu. 'paduk dynkiuu. O0nacTe onpeaeneHus u
MHO>KECTBO 3HAYECHUH.

16. Hynu pynkuuu. [IpomexxyTku 3HakonoctossHcTBa. YETHbIE U HeUéTHBIe GyHKIUU. B3auMHo
oOpartHbIe GYHKIINH.

17. ApudmMerndeckuii KOpeHb HATYpaJbHOM cTeneHu. J[eficTBus ¢ apudMeTHIeCKUMH KOPHSIMU
N-0i1 CTETICHHU.

18. Crenens ¢ nensiM nokaszareneM. CtannaptHas Gopma 3arucH JeHCTBUTEILHOTO YHCTIA.
19. Crenens ¢ panroHanbHbIM Noka3aTesneM. CBoiicTBa crenenu. [IpeodpazoBanue BbIpaXeHUH,
COJIEpKalINX CTENEHH C PALlMOHAJIBHBIM I10KA3aTEIEM.

20. CrenenHasi (yHKIIMSI C HATYPAJIbHBIM U IIEJIBIM MOKa3aTeseM, €€ CBOIMCTBA U rpaduK.

21. CaoticTBa 1 rpadMK KOpHS N-Oi CTENEHH.

22. VppanuoHanbHble ypaBHEHHUS. MeTO/1bl pelIeHHs] UPPALUOHAIBHBIX YPaBHEHUH.

23. UppanyoHanbHble HEPABEHCTBA. METOABI pEeLIEHUS UPPALlMOHAJIBHBIX HEPABEHCTB.

24. Tloka3zaTenbHble ypaBHEHHs. MeTOIbI pellIeHus TOKa3aTeIbHbIX YPAaBHEHUH.

25. Iloka3zaTenbHble HepaBEeHCTBA. METO/Ibl pEIICHUS [T0KA3aTEIbHBIX HEPABEHCTB.

26. Jlorapudm uncna. /lecaiTUuHbIE U HATypaJIbHbIE JIOTAPU(PMBI.

27. CaotictBa norapugmos. [IpeoOpa3oBanue BbIpakeHUH, COEpKAIIUX JOTapUPMBbI.

28. Iloka3zaTenbHas QyHKIUSA, €€ CBONCTBA U rpaduUK.

29. Jlorapudpmuueckas QyHKIuUs, €€ CBOUCTBA U TpaduK.

30. Jlorapudpmuueckue ypaBHeHUs. MeTOIbl perieHus JorapupMUIECKuX ypaBHEHUH.

31. Jlorapudmuueckue HepaBeHCTBA. MeTo/1bl pereHus JorapupMUIecKuX HEPaBEHCTB.

32. Ilpumenenue norapudma B HayKe U TexHuke. JlorapupmMuyeckas cnupaiib B IPUPOIE, €€
MaTeMaTUYECKHUE CBOMCTBA.

33. HUcnonp3oBanue rpadukoB GyHKIUI 111 pEIICHHUs] YPAaBHEHUM U TUHEHHBIX CUCTEM.
[TpuMmeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUIO MTPUKIIAIHBIX 3aad.

34. OcHOBHBIE IOHATHS CTepeoMeTpHUH. Touka, IpsiMasi, INIOCKOCTb, TPOCTPAHCTBO. AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX.

35. B3aumHO€ pacrionoKeHNe MPsIMBIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TAPATIIETBHBIE U
CKpEIINBAIOIINECS IIPSIMBIE.

36. [TapannensHOCTh MPsIMOM M TIIOCKOCTH. [IprU3HaKk nmapamiebHOCTH MPSAMOM U IITIOCKOCTH.
37. IlapannenbHOCTh MIIOCKOcTeN. CBOMCTBA MapalIeNbHbBIX MIJIOCKOCTEN.

38. Ilpocretimme mpocTpaHCTBEHHBIE (DUTYPHI: TETPAdIp, Ky0, mapamenenunes. [loctpoerne
CEYCHUN.

39. [leprieHANKYISIPHOCTD MPSIMBIX B IPOCTPAHCTBE. [leprneHaAnKyYIIpHOCTh NPAMOUN 1
IJIOCKOCTH.
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40. ITpusHak neprneHuKyIIpHOCTH IPSIMOM U I1ockocTu. Teopema o npsMoii,
NEPHEHIUKYISIPHON MIJIOCKOCTH.

41. Yron Mexay NpsAMOi U INIOCKOCTHIO. JIByTrpaHHbIN YroJ, JMHEHHBIN yrojl IBYTPaHHOIO YIja.
42. lleprieHauKy/ISp U HAKJIOHHBIC. PaccTOsTHUE OT TOYKH 710 IIIOCKOCTH. [Ipoeknus ¢purypsl Ha
IJIOCKOCTb.

43. IlepneHauKyJISIpHOCTH TI0cKOCTe!. [Ipr3Hak nepneHIuKyIIpHOCTH IBYX IJIOCKOCTEH.
Teopema o0 TpEX NEPHEHAUKYISAPAX.

44. BexTop Ha IJIOCKOCTH U B IpocTpaHCcTBE. ClI0)KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOPA Ha YUCJIO.

45. Pa3noxeHue BeKTOpa 1o TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuio napamienenumnena.
46. IIpsimoyrosibHas cuctemMa KoopaAuHaT B mpocTpaHcTBe. Koopannatel BekTopa. [Ipocreiinue
3a/1a4yd B KOOpJMHATAX.

47. Yron Mexnay Bekropamu. CKaJIIpHOE ITPOU3BEIEHUE BEKTOPOB. BrIuncieHne yrios Mexay
MPSIMBIMH U TUIOCKOCTSIMH.

48. KoopanHaTHO-BEKTOPHBIM METOJI IPU PEILICHUU T€OMETPUUYECKUX 3a/1a4.

49. PacnionoxeHue NpsAMbIX U INIOCKOCTEN B OKPYKaroIIeM Mupe. Pelienne npakTuko-
OpPUEHTUPOBAHHBIX 3ajau.

50. CuHyc, KOCUHYC M TAHT€HC YMCIIOBOI'O apryMeHTa. TpUroHomeTpuieckas OKpyKHOCTb.

51. ApkcuHyc, apKKOCUHYC, apKTaHI'€HC YHUCIOBOIO apryMEHTa.

52. OnpexneneHue TPUrOHOMETPHUIECKHUX (DYHKIUI YUCIOBOTO apryMeHTa.

53. OcHOBHBIE TPUTOHOMETpHUECKHE TokAecTBa. [IpeoOpa3soBaHne TPUTrOHOMETPUUECKUX
BBIPKEHUM.

54. OcHOBHBIE TpUTOHOMETpUYECKHE (OpMYIIBI ((POPMYITBI TPUBEICHHUS, CIIOKEHHS, IBOWHOTO U
MOJIOBUHHOTO apTyMEHTA).

55. @ynkuus. [lepuoanueckue pyaknun. TpuroHomerpudeckne GyHKINHU, UX CBOMCTBA U
rpaduxu.

56. Pemienue TpuroHOMeTpuueCKuX ypaBHeHUN. OCHOBHBIE METO/IBI.

57. IlpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB M METO/IbI UX PEILEHUS.

58. IIpoBeneHne NpakTUUECKUX pacd€ToB Mo (popmynam TpuroHoMmerpuu. VMcnonb3oBanue
rpaduKoB QYHKIUH 1 UCCIIET0BaHUS TPOLIECCOB.

59. Tpuronomerpuueckre PyHKIIUHU, TOKIECTBA U ypaBHeHU1. OO00IIaronme 3aaaqu
TPUTOHOMETPHH.

60. Pemienue 3a7a4 Ha HAXOKI€HNE T€OMETPUUECKHUX BEJIMYMH C MCIIOIb30BAaHUEM allapara
BEKTOPHOM aJreOpsbl.

2 CEMECTP.

1. IToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHI. BBIMYKIIbIE ¥ HEBBIMYKIIbIE MHOTOIPAaHHUKH.
Pa3BépTka MHOrOrpaHHHKaA.

2. IIpu3Mma: n-yrosipHas npu3Ma, rpai U ocHoBaHus. [IpsAmas n HakioHHas npu3Mel. bokoBas u
MOJIHASl TOBEPXHOCTh MPU3MBI.

3. [Mapamienenunen, NpsMOYTOJIbHBIN NapalljiesIeUIe] U €ro CBOICTBaA.

4. IImpamuya: n-yroyibHas nupamMuaa, rpaHu U ocHOBaHue. [IpaBuipHas 1 yced€HHaAs MMpaMHIa.
5. DneMeHTHI IPU3MBI U MUPaMU/Ibl. BerdncieHne 31eMeHTOB MHOTOTPaHHUKOB: pEdpa,
JIMaroHaJIN, yTJIbl.

6. IIpaBuiibHbIe MHOTOrpaHHUKH. [IpaBuiibHAs pu3Ma U paBuiIbHAs upaMuaa. Terpasap, KyoO.
7. IlpeacraBieHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOEKadIp, UKOCAIP.

8. Ceuenust npu3Mbl ¥ nupamuabl. [1nomaas O0KOBOM U MOTHON MOBEPXHOCTH MPSIMOM MPU3MBI.
9. Ilnomane 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM nupamuabl. Teopema o
IUI0INAA1 OOKOBOW MOBEPXHOCTH YCCUEHHON MHUPAMMU/IBL.

10. Hunuaapuyeckast ToBepxHOCTh. [lwmmHIp: ocHOBaHUs, O0KOBasi TOBEPXHOCTH, 00pa3yroIas,
ock. [Imomanb 6OKOBOI U MOJIHOM MOBEPXHOCTH.
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11. Konnueckas noBepxHocth. KoHyc: ocHOBaHue, BepiinHa, oOpasytomiasi, ocbk. Ilnomansb
OOKOBOM ¥ IMOJTHOM MMOBEPXHOCTH.

12. Yceu€nnnlii KoHyc: 00pa3yroline, BEICOTa, OCHOBAHMS, OOKOBAs TOBEPXHOCTD.

13. Cdepa u map: ueHTp, paauyc, IMaMeTp, IJIoaab MoBepxHocTu chepsl. Bzanmuoe
pacrionioskeHue cepbl U INIOCKOCTH.

14. KacarenbHas mi1ockocTh k cepe. M3o0pakeHue Tes BpalieHus Ha iockocTr. Pa3BépTka
LWIMH]IpA U KOHYCA.

15. TTonsitue 06 00bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMCTBAa 00bEMOB. Teopema 00
00BEME MPSMOYTOJBHOIO MapaljIesIeuIeaa.

16. O6bEM mupamuabl U Tpu3Mbl. O0BEM UIMHIAPA U KoHyca. O0BEM mIapa u miomaas chepsl.
17. [lonoOusIe Tena B npocTpaHcTBe. COOTHOMICHUSI MEXKAY IUIOMIASIMU TIOBEPXHOCTEH 1
00BEMaMH ITOJO0HBIX TEI.

18. Cevenus nunuHapa, KOHYyca U mapa. MHOTOTpaHHUK, OMMMCAHHBIA 0KOJIO cepsl; chepa,
BIIMCAHHAs! B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

19. CummeTpusi B IpOCTPAHCTBE: OTHOCUTEIIBHO TOYKH, MPSMOM, TNIOCKOCTU. DIIEMEHTHI
CUMMETPUU B MHOTOTPAaHHHUKAX.

20. CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B Mpodeccuu. Mcrnonb3oBanue IBUKEHUN B
MPOCTPAHCTBE MIPH PEILICHUH 3a7au.

21. IlocTpoenue ceueHuii MHOTOTPAaHHUKOB U TeJl BpallieHus. MeTos cienos.

22. KomOuHanus Ten BpallleHus 1 MHOTOTpaHHUKOB. Mcronp30BaHrne KOMOMHALIMN B IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7ayax.

23. BeluucieHnue BeIUUrH (AIUHA, Yrol, 00BbEM, MI0MAAb TOBEPXHOCTH ) TEOMETPUUECKUX
¢uryp. [loctpoeHne BBIHOCHBIX YEPTEKEH.

24. IlpomMexyTKM MOHOTOHHOCTH (PyHKIIMUA. MakcCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbonbiiee
¥ HaMeHbIIlee 3HaueHHe (YHKIIUU Ha TPOMEKYTKE.

25. HenpepoiBHBbIE pyHKIIMHU. METO MHTEPBAIOB AJIs PEIICHUSI HEPABEHCTB.

26. IlponsBoanast pyHkuuu. ['eomeTprudeckuii CMbICI TPOU3BOIHOM.

27. duznveckuii cMbIcT TPOu3BOgHON. [Ipon3BoIHbIE TTeMEHTAPHBIX (HYHKITUH.

28. ®opmyIbl HAX0KJIEHUSI TPOU3BOJHON CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHMM.

29. IIpuMeHeHne MPOU3BOIHOM K UCCIIe0BAaHUIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
30. HaxoxxneHue HanOobIIEro U HAMMEHBIIETo 3HaueHus! (YHKIIMU Ha OTPE3KE.

31. IIpumeHeHne Npou3BOAHON JIJIs1 HAXOXKAEHUS HAWIYUIIEero pelIeHUs B IPUKIAJIHbIX 3a7a4ax.
32. Onpenenenre CKOPOCTH MPOIECCa, 3aJaHHOTO (GOPMYIION UK TpadrKOM, C ITOMOIIIBIO
IIPOU3BOAHOM.

33. Ilpuknaanble 3aa4u COLUAIbHO-I)KOHOMUYECKOTO XapaKTepa, X pelleHue CpeacTBaMU
MaTEeMaTUYECKOro aHaju3a.

34. Ilpuknaansle 3a1aun GU3NYECKOTO XapaKTepa, X pelIieHUue CpeACTBAMH MaTeMaTHUYECKOTIO
aHaamn3a.

35. IlepBooOpa3znas. Tabnwuia nepBooOpa3HbiXx. OCHOBHBIC MPABHIIA HAXOXKICHUS
epBOOOPA3HBIX.

36. Unrerpan, ero reoMmeTpuueckuii U ¢puznyeckui cMbici. Beruncienne uHTerpana mno
dbopmyne Herorona—JleitOHua.

37. Ilmomaas KpUBOJIMHEHHOW Tpanenuu. Berauciaenre miomaam ¢ TOMOIIbIO OMPEIeTEHHOTO
MHTEerpana.

38. Pemienue 3aa4 Ha MpUMEHEHUE MPOU3BOIHOM U UHTErpaa Juisl BHIYUCICHUS GU3NYECKUX
BEJIMYMH U IUIOIAJCH.

39. IlpencrapiieHne JAHHBIX ¢ TIOMOIIBIO Ta0HIl 1 Auarpamm. CpeaHee apupMeTHIecKoe
YHCIIOBOTO HAabOpa.

40. Menuana, HauOoJIbIlIee M HAUMEHBIIIEe 3HAYEHHU s, pa3Max YHCIOBOTO Habopa.

41. lucniepcust ¥ CTaHIapTHOE OTKIOHEHHE YHCIOBOro Habopa. MccnenoBanne CTaTUCTUYECKIX
JTAHHBIX.

42. CnyuaiiHble 3KCIIEPUMEHTHI (OTBITHI) U CIIydaifHbIE COOBITHS. DIeMEHTapHbIE COOBITHS
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(ucxompl).

43. BeposATHOCTB CITy4aitHOTO COOBITHS. BIIM30CTh YaCTOTHI M BEPOSATHOCTH COOBITHH.

44. CnyuaiiHble OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIME. BeposiTHOCTH
COOBITHIA B TAKUX OIBITAX.

45. Onepanuu HaJ COOBITHSMU: TIEpeceueHne, 00beIMHEHUE, POTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diiepa.

46. ®opmyna Cl0KEHUsI BEPOATHOCTEN. Y CII0BHAsI BEPOATHOCTh. POpMysia YMHOXKEHHUS
BEPOSATHOCTEM.

47. llepeBo ciayuyaitHOro 3kcrepumenTa. @opmyiia OJHONW BEPOSITHOCTH.

48. HezaBucumplie coObiTus. [Ipumenenne Gopmys ClIOKEHUS U YMHOKEHHS BEPOSATHOCTEH TIPH
pelleHny 3a1au.

49. IlepBuunas 00paboTKa cTaTuCcTUYECKUX JaHHbIX. [ paduyeckoe npencraBieHue JaHHBIX.
50. OteHKa BEpOSITHOCTH COOBITHS B TPO(HECCHOHATLHOU e TeIbHOCTH. [IpuMeHeHue
CTaTUCTUYECKUX METO/OB AJIs peuieHus: mpohecCHOHAIbHBIX 3a/1a4.

51. KomOunaTopHoe npaBmiio yMHOKeHUs. [lepecTaHOBKH U pakTOpHa.

52. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

53. bunapHbIii ciayyaiiHbIi ONBIT (MCIIBITAHKE), yCIIEX U Heyaaya. He3aBucruMble HCIIBITAHUS.
54. Cepust He3aBUCHUMBIX HCTIBITAHUN 710 epBOro ycrnexa. Cepusi HE3aBUCUMbIX UCIIBITAHUI
bepnymn.

55. Cnyuaiinas BenuuuHa. Pacnipenenenue BepositTHocTel. J(narpamma pacupeneneHusl.
['eomeTprueckoe 1 GMHOMHUAIBHOE PACIIPEAETICHUS.

56. HucnoBele XapaKTEPUCTUKH CIyYalHbIX BEJIMYHUH: MATEMaTHUYECKOE OXKUIAHUE, TUCTIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE.

57. MaTemaTu4ecKoe OKUJIAHUE CYMMBI CIIyYallHbIX BEIMYMH. MaTeMaTuuecKkoe 0XKUIaHue U
JUCIIEPCUsl TEOMETPUUYECKOTO U OMHOMMAIIBHOTO paclpeesieHUH.

58. 3aKkoH OONBLIMX YKCEI U €r0 POoJib B HayKe, IPUpoJie U odiiecTBe. BIOOpoUHbIi MeToq
HCCIIEI0BAHUMN.

59. Ilpumepsl HENPEPBIBHBIX CIy4alHbIX BeIU4HH. [IoHsITHE O IIIIOTHOCTH pacpeeIeHusl.
60. 3agauu, npuBoAsILIE K HOpMAIbHOMY pacnpesenenuto. [lonsTie o HopMaabHOM
pacrpeneieHuu.

5.2.Kpurtepuu oneHNBaHus
1 CEMECTP
OueHka «oTJIMIHO» (5 6a/10B)

L4 O6yanOIHHﬁCH IIOJIHO U FJ'Iy6OKO H3Jjiaract MaTcpurall 1o BCEM BOIIpOCamM
9K3aMCHAIITMOHHOT'O GI/IHCTa;

e JleMOHCTpHUpYET MPOYHBIE 3HAHUSI OCHOBHBIX MOHATHI, TeopeM, pOpMYI U METO/IOB
pelIeHus 3a1a4;

e (CB00OOAHO MPUMEHSAET MaTeMaTUYECKHUI anmapat Ui peleHus 3a1a4 Pa3IuaHOro
YPOBHS CII0KHOCTH;

e Pemraer 3a1aun 6e3 CyIIECTBEHHBIX OIIMOOK 1 00OCHOBBIBAET KAXKABIH IIAr PEHICHHUS;

e lcnonp3yer npodeccuoHanbHO-OPUEHTUPOBAHHBIA MaTepHall MPH PEIICHUH
NPUKIIAJHBIX 337124,

e Ha Bompockl 3x3aMeHaTopa Aa€T YETKUE U ApIyMEHTUPOBAHHBIE OTBETHI.

Onenka «xopouo» (4 6ana)

e OOyuarouuiics nznaraeT MaTepual o Borpocam Ouiera B 11€JI0M BEpHO, HO JOMYCKaeT
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HE3HAYUTCIBbHBIC HCTOYHOCTH,

° Bnaz[eeT OCHOBHBIMH IIOHATUAMHA U METOAAMHU, HO B OTACJIbHBIX ClIydasdX 3aTPpyAHACTCA C

000CHOBaHHEM;

e [lpu pemieHuu 3a/1a4 IONyCKaeT HErpyObIe OIMIMOKK, KOTOPBIE HCIIPABIISET C ITOMOIIBIO
9K3aMEHATOPA;

L] I[CMOHCTpI/IpyeT IIOCTaTO‘-IHBIf/'I ypOBeHb BJIAJACHUS MATEMATHUYCCKHUM aHHapaTOM;

o [lpumenHsieT 3HAHUS 7S PEIICHUS 3a/1a4, HO HE BCET/Ia CAMOCTOSITEIIbHO HAXOAHUT
OIITUMAJIbHBIU MCTO/I.

OneHka «y/J10BJIEeTBOPUTEILHO» (3 faJjliia)

e (OOyuaromuiics u3jaraeT MaTepuall IOBEPXHOCTHO, C CYIIECTBEHHBIMU IIPOOETIaMHu;

e 3HACT OCHOBHBIC ONpPeACIeHUsI M POPMYJIbI, HO UCIIBITHIBACT 3aTPYAHCHUS TIPH UX
MIPUMEHEHUU;

e PemiaeT TONBKO TUIIOBBIE 3a/1a4K 0A30BOTO YPOBHS,

e Jlomyckaer ommOKH, 4aCTh U3 KOTOPBIX UCIIPABIISET C MOACKA3KOM IK3aMeHaTopa;

e JleMOHCTpHUpPYET MUHUMAJIBLHO JOCTATOYHBIN YPOBEHb 3HAHUM JUISl TPOJAOJIKEHHUS
00y4eHwusI.

OneHKa «Hey/10BJIeTBOPUTEILHO» (2 ajia)

OOyuaromuiicss He MOXKET U3JIOKHUTh MaTepHall IO BOpocaM OMIIeTa;

He 3HaeT 0CHOBHBIX OIpeAelieHnit, TeopeM 1 PopMyir;

He criocoben pemmts 3a1auu 6a30BOr0 ypOBHS;

HomyckaeT rpyOblie onOKH, MOKAa3bIBAIOIINE HETOHUMAHNUE CYTH U3YYEHHOTO
MaTepuana;

e He oTBeuaer Ha JOMOTHUTEIBHBIE BOPOCH IK3aMEHATOPA UITK OTBEYAECT HEBEPHO.

2 CEMECTP
OueHka «oTJIMIHO» (5 6a/10B)

e  OOyuarouuiics MoJHO U MIyOOKO M3JIaraeT MaTepuall o BCEM BOIPOCaM
HK3aMEHallMOHHOTO OUIIeTa;

e (CB00OAHO pelIaeT 3a/1a4i Ha BbIYHMCICHIE 00bEMOB U TIIOIIAJIEH TOBEPXHOCTEN
MHOT'OT'PaHHUKOB U TCJI BPAIICHM,

e VYBepeHHO NpUMEHSET MPOU3BOIHYIO U HHTErpall JAJIsl UCCIEeI0BaHUS GYHKINN U
peleHHs MPUKIIAAHBIX 33/1a4;

e JleMOHCTpUpYET MIPOYHBIC 3HAHUS IO TEOPUU BEPOSTHOCTEN U CTATUCTHUKE,
BBIYUCIIACT BEPOATHOCTU U YUCIIOBBIC XapPAKTCPUCTUKU,

e OOOCHOBBIBAET KaX/Iblii IIar peIIeHUs], UCIOIb3YET MPOPEeCCHOHATBHO-
OpPUEHTHUPOBAHHBIN MaTepUa;

e Ha Bompockl 3x3aMeHaTopa Aa€T YETKUE U apIyMEHTUPOBAHHBIE OTBETHI.

Ouenka «xopomo» (4 6aa)

e OOyvaromuiics u3jaraet MaTepHal o BoIpocaM OWieTa B I1EJI0M BEpHO, HO
JIOITyCKAET HE3HAYUTEIbHbIE HETOUHOCTH;

e [lpu penieHnr reOMETPUYECKHX 3a1a4 JIONYCKaeT HErpyoble OMNOKHU, KOTOpbIE
UCTIPABIISET C MMOMOIIBIO SK3aMEHATOPA;
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o [IpumeHsieT MPOU3BOAHYIO U HHTETPAJ, HO B OTJEIBHBIX CIIy4asX 3aTPYIHIETCS C
000CHOBAHHEM;

e Brruucnser BepOATHOCTH U CTATHCTUYECKUE XaPAKTEPUCTUKH, HO HE BCET/Ia
BBIOMPAECT ONTUMAIIBHBIN METOT;

e JleMOHCTPHUPYET JOCTATOYHBIN YPOBEHB BJIaJICHUS MAaTEMAaTHUCCKHUM aIlliapaToM.

OneHka «y/J10BJIEeTBOPUTEILHO» (3 fajliia)

e (OOyuaromuiics u3jaraeT MaTeprall IOBEPXHOCTHO, C CYIIECTBEHHBIMU IPOOETIaMHu;

e 3naeT Gopmyssl 00BEMOB U IIJIOMIAACH, HO UCIIBITHIBACT 3aTPYAHCHUS TIPH UX
MPUMEHEHHUH B 33/1a4ax;

e 3HaeT onpejesieHrne MPOU3BOJHON U UHTErpalla, HO PEIIaeT TOJAbKO TUIIOBBIE 3a1a4l
0a30BOr0 ypOBHS;

e Brruuciser BepOSTHOCTH MPOCTHIX COOBITHIA, HO 3aTpyaHSAETCS ¢ (hopmymamMu
KOMOMHATOPUKH U XapaKTePUCTUKAMU CITy4alHBIX BEJIUYUH;

e JleMOHCTpHUpPYET MUHUMAJIBHO JOCTATOYHBIN YPOBEHb 3HAHUM JUISl TPOJAOJIKEHHUS
00y4eHwusl.

OneHkKa «Hey/10BJIeTBOPUTEILHO» (2 0ajia)

e (OOyuyaroluiicss He MOXKET HU3JI0KUTh MaTepuall 1o BOpocaM Ouiera;

e He 3naer hopmysr 00EMOB | IIJIOMAACH MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpallleHUs;

e He MoxeT HAliTH MPOU3BOAHYIO WJIM HHTETPA AI€MEHTApHON (YHKIUY;

e He criocobeH pemuTh 3a7jaui Ha BEIYUCIEHHE BEPOSATHOCTH 0a30BOTO YPOBHS;

e JlonmyckaeT rpyOble OINOKH, TOKa3bIBAOIINE HEIOHUMAHNUE CYTH U3YYEHHOTO
Marepuana.
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