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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
AUCUMILIMHBI «MaTeMaTHKa»
1.1. MecTO AMCHUILIMHBI B CTPYKTYpe 00pa30BaTeJIbHON NMPOrpaMMbl
CIIO:

O6meobpazoBaTenbHas AUCHUIUIMHA «Maremartukay sBIsSeTCs 0053aTenbHOM
yacTbl0 0OHIe00pa30BaTEIbHOrO ILHUKIAa 00pa3oBaTENbHOW MPOrpamMMbl B
coorBerctBuM ¢ PI'OC CIIO mo cnenuansHoctn 38.02.03  OnepaunoHHas
JESITELHOCTD B JIOTUCTHKH

1.2. lleu u muiaHupyeMble Pe3yJbTAThl 0CBOEHHS TUCHUIINHBI:
1.2.1. Heab TUCHUTNINHBI

Conepxanue MpOrpamMMbl o01eo6pa3zoBaTebHON JTUCIUTITUHBI
«MatemaTrka» HampaBJICHO Ha JIOCTIDKCHHE PE3YyJIbTAaTOB €€  HM3Yy4YCHHS
B cootBercTBUU C TpeboBanusmu PI'OC COO c ydetom mnpodeccuoHaIbHON
HarnpaBieHHoctd PI'OC CIIO. IlpuopuTeTHBIMH IEIIMU OOYUYECHHS MaTEeMaTHKE
Ha 6a30BOM YPOBHE SABIAIOTCA

dbopMUpOBaHUE LEHTPATHHBIX MATEMATUUYECKUX MOHSATUN (YUCIIO, BEITUYMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEPOSITHOCTh, (DYHKIIHS), 00eCTIeYMBAIOIINX
NPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTEeMaTHYECKOTO  0Opa3oBaHUS
oOydJarommxcs;

MOJIBEICHUE OOYYaroIIMXcsl Ha JOCTYITHOM JUJIi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MATEMAaTUKUM M OKPYXKAIOLIEr0 MHUpPA, I[MOHUMAaHUE MAaTEMAaTHKH
KaK 4acTH OOIlIel KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE HMHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydaromuxcs,
MMO3HABATEIbHOM  AKTUBHOCTH, MCCJIEAOBATEIbCKMX  YMEHUH, KPUTHYHOCTH
MBIIUICHUS, UHTEPECA K U3YUCHUIO MAaTEMATUKU;

dbopmupoBanue GyHKIMOHATHHOW MAaTEMaTUYECKOW TPAMOTHOCTU: YMEHUS

pacino3dHaBaTb MATCMATHYCCKHC ACIICKTbI B PCAJIbHBIX JKH3HCHHBIX CHUTyalUAX

U [OpU  U3YYCHUU  JIPYTUX  JUCHUIUIAH,  NOPOSIBICHUS  3aBUCHUMOCTEU




U 3aKOHOMEpPHOCTEH, (POopMyIHpoBaTh HMX Ha S3bIKE MATEMAaTUKU W CO3]1aBaTh
MaTeMaTHYeCKUE MOJENH, NPUMEHSATh OCBOCHHBIH MaTeMaTHYECKU{ ammapar
JUIsL  pElIeHHs] TNPAKTUKO-OPUEHTUPOBAHHBIX 3adad, 3aJad MpodeccCHOHaTbHOU
NEeSATENbHOCTH, UHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YJIbTAThI.

1.2.2. Tlnanumpyemble pe3yJbTaTbl OCBOeHHsI 001HIe00pa3oBaTeIbHOM
aucUIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme xomnereHuuun (nanee — OK) u mnpodeccuoHanbHblE KOMIETEHIIMH
(manee — IIK) ®I'OC CIIO B cOOTHECEHUU C JIMYHOCTHBIMHU, METANPEAMETHBIMU
U TpeAMETHbIMH pe3ylbTaTamMu o00yuyeHusi OazoBoro ypoBHs (manee — I[IPO)

®I'OC COO npencrapieHbl B TAOJIUIIE:



Koa n HamMeHOBaHHUe

PesynbTaTsl 00yyeHus

(popmupyembIx , ]
KOMIeTeHI i Oo6mme JluCuMIIMHAPHbIE
OK 01. Beibupare crocoOsl | JINYHOCTHBIE — pe3ysbTaThl  JOJDKHBI — oTpaxars | [IPO1. Bianenwe MeromaMu JT0Ka3aTeiabCTB, alrOpPUTMaMU

peleHns
npodeccnoHaIbHO N
JeATEIbHOCTH
MMPUMECHUTCIIBHO

K pa3JIMYHbBIM KOHTCKCTaM

3aga4

B YaCTH: TPYJOBOTO BOCITUTAHUS:
- TOTOBHOCTb K TpYydy, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTb K  AaKTHUBHOW  JEATEIHHOCTH
TEXHOJIOTUYECKOW U COLIMATIbHOM HANpPaBICHHOCTH,

CIOCOOHOCTh MHUIIUUPOBATh, IJIAaHUPOBATh
u CaMOCTOSITENIHO BBITIOJTHATh TaKyro
NeSITeNIbHOCTD;

- HMHTEpEC K pa3IMYHBIM chepam

npohecCHoOHATBHOU JIEATETHHOCTH.
MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPAXKaTh:

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHBIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIHHO (hopMyIUpOBATH
U aKTyaJlu3MpoBaTh MpoOJIeMy, paccMaTpHUBaTh
€¢ BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBCHHBIN MIPHU3HAK

WIM OCHOBAHHWS JJI1 CpaBHEHUS, KiaccH(DUKAIMH
1 0000IIeHN;

- OmpemeNATh IENH  JACSITeIbHOCTH,
apaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
B PaCCMaTPUBACMBIX SIBICHHUSX;

- BHOCHTb KOPPEKTHBBI B JCITECILHOCTD, OLICHHBATh
COOTBETCTBUE pE3yJNbTAaTOB IIENsIM, OIICHHBATh

3a1aBaTb

pemieHnss 3a1a4; yMeHHE (GOPMYIHPOBATH ONpPEACICHHS,
AKCHOMBI

U TEOpPEMBl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTeJbHbIE
paccyKJeHHs B XOJI€ PELLICHUs 3a1a4;

[1P62. YMmeHnue onepupoBaTh MOHATUSAMH: CTENEHb YHCIIA,

norapudM YHWCIIa; yYMEHWE BBINMOJHATH  BBIYHCIICHHE
3HAYEHU

U 1npeoOpa3oBaHWS  BBIPAKECHUH CO  CTENEHSAMH W
norapudmamu, TpeoOpa3oBaHUs APOOHO-PAMOHATHHBIX
BBIPAKECHUII;

[1PG3. Ymenue omepupoBaTh MOHATHUSIMH: PAlMOHATIBHBIE,
UppaluoHaIbHBIE, MoKa3aTebHbIE, CTETICHHBIE,
jgorapu@mMuyuecKkre, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HenpepbiBHas (DyHKIMS, MPOU3BOJAHAsA, IEepBOOOpa3Has,

OHpCI[GJ'ICHHBIfI HHTErpall; yMCHUC HaXOJUTh ITPONU3BOJHEIC

JJIEMEHTapHBIX  (YHKIMI,  HUCHOJB3YyS  CIIPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX ClTydasx (GyHKIIUU
Ha MOHOTOHHOCTb, HAXOHTh HauboIbIINe

U HauMEHbIIWE 3Ha4YeHHs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIIOJIb30BAaHUEM amnmapara
MaTEeMaTHYeCKOTO aHalK3a; MPUMEHATh MPOU3BOJHYIO MU
pelieHun 3a1a4
Ha JIBIDKEHUE; PelIaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, HA HAX0XKICHUE




PUCKHU HOCJICZ[CTBI/Iﬁ JACATCIIbHOCTHU

0) 0a30BBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIaJCTh HaBBIKAMH Yy4eOHO-HCCIICAOBATEILCKOM
Y IIPOEKTHOU JI€ATEIIbHOCTH, HABBIKAMH Pa3peIICHNs
npoOrem;

- BBIABJIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3HU
N aKTyaJIMu3UpOBATH 3aJady, BbIABHUIaTb THUIIOTE3Y
(S peuicHuA, HaXO0IUuTh APryMEHTEI
JUTS JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIM3UPOBATH IMOJYUCHHBIC B XOAC PCHICHUSA
3agauu PE3YIbTATHI, KPUTHYCCKU OIICHUBATH
X HAOCTOBCPHOCTH, IMPOTrHO3MPOBATH HN3MCHCHHC
B HOBBIX YCJIOBUAX;

pa3pabaTbiBaTh IUTAH PEIICHUS MTPOOJIEMBI C YIETOM
aHaJInu3a NMCIOIIINXCA MaTCpHUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

- yMeTh MEPEHOCHTh 3HAHUS B ITO3HABATEIBHYIO
Y IPAKTHYECKYIO 00JIaCTH KU3HEACITCILHOCTH,

- yMeTh MHTCTPHPOBATh 3HAHUS W3 Pa3HBIX
MPeAMETHBIX 00J1acTeH;
- BBIJIBUTaTh HOBEIE HJIEN, npeJiaraTh

OPUTHHAJIbHBIC IMTOAXO0AbI U PEHICHUSA

IyTH, CKOPOCTH U YCKOPEHHS;
[1PGS. YMeHue omepupoBaTh MOHSATHUAMU: pPaIlHOHAIbHAS
¢GyHKIMA, TOKa3aTenbHas (YHKIUS, CTeeHHas (yHKIWS,
JorapupMuIecKas ¢byHKIMS, TPUTOHOMETPUUECKUE
¢ynkun, obpatHeie (YHKIWH; YMEHHE CTPOUTH rpaduku
U3yYeHHBIX (DYHKIMHA, WCHOJB30BaTh TpaQuKH  TpU
U3YYEHUU MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEILIEHUU 3aj1au
W3 JPYruxX Y4eOHBIX TPEJAMETOB U 3aJad W3 peaTbHOM
KU3HU; BBIpAKATh (QOpPMyJaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMmeHnue pemiath TEKCTOBbIE 3a/1a4K Pa3HBIX TUIIOB (B
TOM 4YHCIIE Ha TIPOIICHTHI, JIOJM W YacTH, HA JIBUIKCHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3

obnmacT  ympaBlieHUs ~ JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMM);  COCTaBJIATh  BBIPAXKEHHUS,  YpaBHEHMS,
HEpaBeHCTBA M MX CHUCTEMBbl 10 YCIOBHUIO 3ajayH,
UCCIIeIOBaTh  IOJIyYEHHOE  peIIeHWe M OLEHUBATh
IPaBIONOA00HOCTh PE3yIbTATOB;

[IP67. VYwmenuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudMeTHIecKoe, MearaHa, HauOoJbIlee W HAUMEHbIIICE
3HAUEHHUs], pa3max, JUCIEPCHUsi, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMaLIMIO,  TPEICTaBICHHYIO B  TalnMiax, Ha
quarpammax, rpadukax, oTpakarollyro CBONCTBA pealbHbIX
MPOLECCOB U SBJICHUM; NPEACTaBIATh HHGOPMAIUIO C
NOMOUIBI0  TabNUIl W JAUarpaMM; HCCIEeI0BATh
CTaTUCTUYECKUE JTaHHBIE, B TOM qucIie
C NpUMEHEHHEeM TIpadUuecKuXx METOJOB M JJIEKTPOHHBIX
CPEJCTB;

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CITy4alHBIHN OIBIT
U cliyyaiiHoe COOBITHE, BEPOSITHOCTh CIY4aiiHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCHOJb30BAHHEM
rpauuecKux MEeTOJ0B; MPUMEHATh (GOPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl H




(dopMynbl MpU pelIeHUH 33/a4; OLCHHBATH BEPOSITHOCTU
peabHBIX COOBITHIA; 3HAaKOMCTBO
CO CIIyJalHBIMH BEIMYMHAMH; YMEHHE TPHUBOJIUTH
OpUMEpPHl  TIPOSIBIICHHWSI  3aKOHAa OOJNBIIMX YHCEN B
IPUPOIHBIX

U OOIIIECTBEHHBIX SIBICHUSX;

[1P69. YMeHue onepupoBaTh NOHATHUAMU: TOUKA, HpsMasi,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBIN yroJi,
CKpELIUBAIOIINECS IpsIMBIE, MapajuIeIbHOCTh "
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

Y IJIOCKOCTEM, YTOJI MEXIY IPSIMBIMH, YIOJI MKy NMPSIMOU
Y IUIOCKOCTBIO, YIOJI MEXY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH [0 IIJIOCKOCTH, pPAacCTOSIHUE MEXIy HpSIMbIMHU,
pacCTOsTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh
IpU pElIeHWH 3a/Ja4 H3Y4YEeHHble (AaKTBl M TEOpEMBI
IUIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KAIOILEr0 MHPA;

[1P610. YMenne onepupoBaTh MOHATHUSIMH: MHOTOTPAHHUK,
CeueHHe MHOTIOrpaHHMKa, KyO, Mapajulelenunes], npusma,
nupamuyza, GUrypa M MOBEPXHOCTh BpAILEHUS, LMIUHAD,
KOHyCc, 1mIap, cdepa, cedeHHs GUTYPBI  BpaIICHUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, IWIMHAPA, KOHYcCa,
Iioniaab IOBEPXHOCTU IHPAMHUIABL, IPU3MBI, KOHYCA,
LWINHApPA, IIoaae chepbl, 00beM Kybda, IpsIMOYroJIbHOTO
napajulejienunena, NUpPaMUAblL,  IPHU3MBL,  LWIMHIDA,
KOHyca, IIapa; yMeHHe M300pakaTb MHOIOI'pPaHHHUKH
U IIOBEPXHOCTHU BpaUICHMs, HUX CEYECHHSI OT PYKH, C
IIOMOULIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHME  pACIO3HAaBaTb  CHUMMETPHIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IIPABUJIbHBIC
MHOTOTPaHHUKU;

[1P611 VYmenue onepupoBaTh MNOHATHSIMU: JIBHIKEHHUE
B TPOCTPAHCTBE, NOJOOHBIE (UTYphl B IPOCTPAHCTBE;
VICII0JIb30BAaTh OTHOIIECHHE IUIOMIAJEN TOBEPXHOCTEN M




00BeMOB NIOJJOOHBIX (UTYpP TPHU PEIICHUH 3a/1a4;

[TP612. YMeHME BBIUUCIATH I'€OMETPUUECKHUE BEIMYUHBI
(nmuHa, yroj, IJIomaab, 00beM, IJIOMIAlb MOBEPXHOCTH),
UCTIOJIB3YS U3y4eHHBIE (POPMYIIBI U METO/IBI,

[1P613. YMmeHnue onepupoBaTh MOHATHUAMU: MPSIMOYTOJIbHAS

CUCTEMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOPJMHATBl BEKTOpA, CKAIIPHOE IIPOU3BEIEHHUE, YO
MEX1y BEKTOpaMH, CyMMa BEKTOPOB, IpPOU3BEACHUE

BEKTOpa Ha YHCIO; HAXOJUTh C TOMOIIBI H3yYEHHBIX
dbopMyT KOOpPIMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHUE
MEXTy IBYMSI TOUKAMU;

[1P614. YMenue BoIOMPATH MOAXOISAIINN U3ydeHHBIA METO/]
JUISL  peIIeHHs] 3aJadd, pacro3HaBaTh MAaTeMaTHYECKUE
(bakTsI

¥ MaTeMaTHYECKHE MOJIEIN B MIPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YMEHHE TMPUBOJUTH TMPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUMCKOM UM  MHUPOBOI
MaTeMaTUYECKON HAyKH

OK 02. Hcnons3oBaTh
COBpPEMEHHBIC cpencTBa
[MOMCKa, aHaiIM3a H
WHTEpIpeTauu nHhopmaIuu,
)4 nH(OpMaITMOHHBIC
TEXHOJIOTHHU )1 BBIMTOJHEHUS
3a1a4 npodecCuoHAIBHON

ACATCIIbHOCTH

JIMYHOCTHBIE PE3YyNbTaThl  JIOJKHBI
YacTH: IICHHOCTH HAYYHOTO MO3HAHUS:
-chopMHpPOBaHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKd W OOIIECTBCHHOW IPAKTHKH,
OCHOBAHHOTO

Ha TMaJIoTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;
MertanpeaMeTHbIe Pe3ybTaThl JODKHBI OTPAKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
TI03HABATEIbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopMaIue:

- BJIaJIETh HaBBIKAMH TMOJy4YeHHUS WHOOPMALUU U3
UCTOYHUKOB  Pa3HbIX THIOB, CAMOCTOSATEIHHO
OCYILIECTBIISITh TIOUCK, aHAINU3, CUCTEeMATH3AlHNIO U
UHTEPIPETANI0 UHOOPMALIUK PA3IUYHBIX BUJIOB H

OTpakaTh B

[1P61. Bnamenue MeromamMu A0Ka3aTEIbCTB, AJITOPUTMAMH
pelieHus 3aaay; ymeHue (OpMyIUpOBaTh OIpPENEICHHUS,
AKCHOMBI

U TEOPEMBl, NMPUMEHSTh HUX, MPOBOJIUTH JOKa3aTelbHbIC
paccyX/IeHUs B XOJIe peUIeHHs 3a/1a4;

I1PG2. YMmeHue omnepupoBaTh MOHATHSAMHU: CTEIICHb YHWCIIA,

jgorapumM 4YHUCla; yYMEHUE BBINOJHATH  BBIYHUCICHHE
3HAYCHU

U 1npeoOpa3oBaHHUS  BBIPAKEHUH €O  CTENEHSIMU H
norapudmamu, MnpeoOpa3oBaHUs APOOHO-PALMOHATBEHBIX
BBIPAYKECHMUI;

[1P63. YmeHnue omnepupoBaTh MOHATUSMU: PAllMOHAIIBHEIE,
HppALMOHAJIbHBIE, MOKa3aTeNbHbIE, CTETICHHBIE,
ngorapuMuUecKue, TPUTOHOMETPUUECKHE YypaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI;

[1P64. VYmeHue onepupoBaTh

HNOHATUAMM:  (YHKIUS,




(dhopM TmpecTaBICHMUS;
- co3JgaBaTh TEKCTHl B paszIMuHBIX (opMartax c
y4eTOoM Ha3HA4YeHUs WHPOpPMALUU U  IENEBOU

ayIUTOpHUH, BBIOMpas  ONTHMaNbHYIO  (hopmy
IIPEICTABIICHUS
Y BU3YyaJIU3allly;
- OLCHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(popmalvy, €€ COOTBETCTBHE IPaBOBBIM U

MOPaJIbHO-3TUYECKUM HOPMaM;
- HCIIOJIb30BAaTh CpPEICTBA HH(POPMAIIMOHHBIX H

KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHW3aIlMOHHBIX  3a7ad ¢  COOIoJeHHuEeM
TpeOOBaHUN PPrOHOMHKH, TEXHHKH O€30MacCHOCTH,
TUTHEHBI,  pecypcocOepexeHus, TMPaBOBBHIX U
OTUYECKUX  HOPM, HOPM  HH(POPMAIMOHHON
0e30MacHOCTH

HenpepbiBHas (YHKIUSA, NPOM3BOJAHAS, IIepBOOOpasHasi,
OIIPEJEIICHHBIN NHTErpall; yMEHUE HAXOAUTh IIPOU3BOIHBIE
DIIEMEHTApPHBIX  (DYHKIMHA,  WCHOJB3ys  CIPABOYHBIC
MaTepuasbl; UCCIEI0BaTh B IPOCTEHIINX cilydasX (QyHKIHUU
Ha MOHOTOHHOCTb, HaXOJUThb HaubobIINe
U HauMEHbINIWE 3HAaYeHHS (YHKIUN; CTPOUTH TpaduKH
MHOT'OYJICHOB c UCIIOJIb30BaHUEM anmapara
MaTEeMaTHYECKOTO aHalIu3a; IPUMEHSATh NPOU3BOJHYIO MU
pelieHuu 3aj1a4
Ha JIBIJKEHUE; PelaTh MPaKTUKO-OpPUEHTUPOBAaHHbIE 33a1a4ul
Ha HauOOJIbIINE U HAUMEHbIINE 3HAYEHHS], HA HaX0XKICHNE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omepupoBaTh MOHSATHSAMH: pPaIlHOHAIBHAS
byHKUMs, nokazarenabHas (QYHKIUS, cTeneHHas (QyHKus,
jorapudmuyueckas GbyHKIMS, TPUTOHOMETPUYECKUE
byHkuuu, obpaTHble (QYHKIHH;, YMEHHE CTPOUTH I'paduku
W3YYEHHBIX (QYHKIMHA, MCHOJb30BaTh Tpapuku TpH
U3yYCHHUH NTPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIICHUH 3a]1a4
U3 Jpyrux y4deOHbIX NPEJMETOB W 33Jad M3 pealbHOH
KM3HHM; BBIpaXaTb (opMyaamMH 3aBUCHUMOCTH  MEXIy
BEIIMYMHAMU;

[TPG6. YMeHue pemarh TeKCTOBBIC 3aa4y Pa3HbIX THIIOB (B
TOM 4YHCJI€ Ha NPOLEHTHI, JIOJM MU 4YacTH, Ha JIBUXKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIyI, HAJIOTH, 3aJa4d W3

obnmacT  ympaBlieHUs ~ JUYHBIMHU U CEMEHHBIMH
duHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBEHCTBA M HUX CHUCTEMBbl [0 YCJIOBHUIO 3aJayH,
UCCIEeOBaTh  IMOJYYEHHOE  PEIICHHWEe W OLICHUBATH
PaBI0INOI00HOCTH PE3ylIbTaTOB;

I[IP67. VYMeHuwe omnepupoBaTh TOHATHSIMHU: CpPEIHEE

apudMeTHuecKoe, MeauaHa, HauOoiblllee M HauMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBAThH
uHGOpMaAlMIO,  TNPEJACTABIEHHYO B  Tabiaumax, Ha
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qrarpaMmmax, rpaukax, OTpaXkarollyr CBOWCTBA peabHBIX
NPOIECCOB W SBICHMI; MPEICTAaBIATh HH(POPMALHUIO C

[OMOINBIO  TAOMMII W JUarpaMMm;  HCCIEI0BaTh
CTATUCTUYCCKUC JaHHBIC, B TOM qUCJIC
C IMPUMCHCHHEM rpa(bnqecmlx MCTOIOB M OSJICKTPOHHBIX
CPEJCTB;

[1PGS. YMmenue onepupoBaTh MOHATUSIMHU: CIIyYaliHBIA OTBIT
U CIIy9aifHO€ COOBITHE, BEPOATHOCTH CIIYUaHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTh C  HCHOJIb30BAaHHEM
rpauyecKkux METOJ0B; NPUMEHATh (OPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTBl H
dbopMynbl MpU pElIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHI; 3HaKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMHU; yYMEHUE TPUBOAMTH
npUMephl NPOSIBJICHHUSI 3aKOHA OOJBIIMX 4YHMCET B
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[TPG9. YMmeHue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

MJI0CKOCT, MIPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpeIlHBaoIIuecs MpsIMbIE, MapajijieIbHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroJl MeX Ay MPSMBIMH, YTOJ MEXKY IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IMJIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHHE
MEX/1y IJIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh IPU PELICHUH
3aJa4  M3y4eHHble (AKTBI U TEOPEeMbl IUIAHUMETPHH,
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOTPAaHHMKA, KyO, Mapaienenurnes, mpusma,
nupamMuaa, GuUrypa M MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHyC, 1Imap, cdepa, ceueHUs (QUTYpHl BpAIICHHUS,
IUIOCKOCTh, Kacamomiasicss cdepbl, IIMHAPA, KOHYcCa,
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IUIONIalb TOBEPXHOCTU IUpaMHUAbL, IPU3MBI, KOHYca,
WIMHApPA, TIoaak chepbl, 00beM Kyda, IpSIMOYTOIbHOTO
napajulejienunesna, MNUpamMuAbl, OPU3MBIL,  LWIMHJpA,
KOHyCa, IIapa; yMEHHEe H300paxxaTb MHOTOTPAaHHUKU
U TIOBEPXHOCTHU BpAULICHMs, HMX CEYEHHUS OT pPYKH, C
MIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  pPaclo3HaBaTb  CHUMMETPHUIO B
IPOCTPAHCTBE; YMEHUE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOTpaHHUKU;

[IP611 VYMeHue omnepupoBaTh TMOHATUSAMHU: JIBUKEHHE
B IIPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOLICHHE IUIOIIAJEH IIOBEPXHOCTEH H
00beMOB MOJOOHBIX (GUTYp IIPU PEIICHUH 3a]a4;

[1P612. YMeHHE BBIUMCIATH T'€OMETPUYECKHE BEIMYUHBI
(nmuHa, yroj, IUIomaab, 00BhEM, IJIOMAlb MOBEPXHOCTH),
UCIOJIb3YS U3y4EHHBbIE (POPMYIIBI U METObL;

[1P613. YMmenue onepupoBaTh MOHATUSIMU: TPIMOYTOJIbHAS
cucTeMa  KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPA, CKAIIPHOE IPOU3BEICHUE, YIoJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJICHUE
BEKTOpPAa Ha YHCIO; HAXOJWTh C ITOMOIIBID H3YyYEHHBIX
dbopMyn KOOpAMHATHI CEpPEAMHBI OTpe3Ka, PacCTOSHUE
MEXIy JBYMSI TOUKaAMU;

[1P614. YMenue BbIOMpATh MOAXOASIINN N3y4eHHBIH METO/
JUISL PpELIEeHUs 3aJadd, pacro3HaBaTb MAaTEMAaTHYECKHE
(hakThl

U MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOM UM  MHUPOBOI
MaTE€MaTUYECKOU HayKu

OK 03. IInanupoBathb
" peaTn30BBIBATH
COOCTBEHHOE
npoeccuoHaIbHOe

JIM4YHOCTHEIE pe3yibTaTbl  JOJIKHBI ~ OTPAXKaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

- C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHMUA,
OTHUYCCKOI'O ITOBCACHMUS

[1P61. Bnanenne meTonamMu J0Ka3aTeNbCTB, aITOPUTMAMHU
peleHus 3a1a4; yMeHue (GOpMyIHpOBaTh OIpeeseHHs,
AKCUOMBI

Y TEOPEMBl, NPUMEHATh HUX, NPOBOIUTH HOKA3aTEJbHBIC
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U JIMYHOCTHOE pa3BUTHE,
MPEINPUHIMATEIBCKYIO
JEATeITbHOCTD

B npodeccronansHou chepe,
UCIIOJb30BATh 3HAHUS
10 IIPaBOBOM U (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUsIX

- CIIOCOOHOCTH OIICHMBATh CHTYAIIMIO ¥ MPHUHUMATH
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U 1IEHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHHE
YCTOHYMBOTO OYTyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEISIM
U (WIK) ApYTUM 4WI€HaM CEMbHU, CO3aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  MPHUHATHS  LEHHOCTEH
CEMENHON JKU3HU B COOTBETCTBUM C TPAIULMSMHU
Hapo 0B Poccuu;

MeranpeaMeTHbIe pe3yabTaThl I0JDKHBI OTPAXKATh:
OBnaneHue  yHUBEPCATbHBIMH  PETYIATHUBHBIMHU
NEUCTBUSIMU:

a) caMOOpTraHu3aIns:

- CaMOCTOSITENIbHO OCYIIECTBJIATH MO3HABATEIbHYIO
NESITETbHOCTh,  BBISIBJISATH  MPOOJIEMBI, CTaBUTh
u dhopmynupoBaTh coOCTBEHHBIC 3a1auu
B 00pa3oBaTeiabHON AESITENIbHOCTH U MKU3HEHHBIX
CUTYyallUsiX; CaMOCTOSITEIbHO COCTaBJISITh  IJIaH
peuieHuss MpoOJIeMbl € YUYETOM  UMEIOIIMXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEM
U TpearoyvTeHuM; JaBaThb  OLIGHKY  HOBBIM
CUTYaIUsIM;

0) CAaMOKOHTPOJIb:

UCIOJIb30BaTh NpUEMbl pedIeKCHUH s OLEHKU
CUTYaIluH, BBIOOpa BEPHOTO PELLICHUS;

- yMeThb OIIGHMBAaThb PUCKHU U CBOEBPEMEHHO
NPUHUMATD PEIICHUS N0 UX CHUKEHHIO;

B) AMOLIMOHAIBHBIN UHTEIUIEKT, MpEeAroaratoinui
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEW MOTHBALIMU, BKIIOYAIOUIEH CTpEMIICHUE
K JOCTI)KEHHIO IeIM U YyCleXy, ONTUMMH3M,
WHULIMATUBHOCTb, YMEHHUE JEUCTBOBATh, HCXOMs
13 CBOMX BO3MOYKHOCTEI;

paccyX/IeHUs B X0/l pEeLICHUs 3a/1a4;
[1P64. VYmeHue omepupoBaTh MOHATHAMHU: (DYHKIHS,
HenpepbIBHass (YHKIUS, TPOU3BOJAHAS, MepBOoOpa3Has,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAaXOJUTh MPOU3BOIHbIC
DIIEMEHTApHBIX  (DYHKIMHA,  WCHOJB3ys  CIPABOYHBIC
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHINNX Cirydasx GpyHKIun
Ha MOHOTOHHOCTb, HaXO/IUTh HanOOJIbIINE
U HauMEHbIIME 3Ha4YeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJIEHOB c HCIOJIb30BaHUEM anmnapara
MaTeMaTHYECKOTO aHajIH3a; MPUMEHSATh MPOU3BOIHYIO TIPH
peteHnn 3aj1a4
Ha JIBUKCHHE; PEIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 3a1a4H
Ha HanOOJIbIINE U HAMMEHBIIINE 3HAYCHUS, Ha HaXOXKICHHUE
IyTH, CKOPOCTH U YCKOPEHHS,

[1PGS5. YMeHue omepupoBaTh MOHATHUSIMH: palMOHATbHAS
byHKUMs, TokazarenabHas (QYHKIUS, cTeneHHas (QyHKus,
norapudmMudeckas byHKIIHS, TPUTOHOMETPUICCKHE
byHKIIMK, 00paTHbIE (YHKIUH; YMEHHE CTPOUTH Tpaduku
W3YYEHHBIX (QYHKIIUHA, MCIOJB30BaTh Tpapuku TpH
M3YYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIIeHUH 3a]1a4
U3 JIpyrux ydeOHBIX NPEeIMETOB W 3aJady U3 peajlbHOM
JKU3HU; BBIpa@XaTh (QOpPMYIaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[TPG6. YMeHue pemarh TeKCTOBBIC 3a1a4d Pa3HBIX THIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIyT, HAJOTH, 3aJa4d W3

o0nactu  ympaBieHUs  JIMYHBIMH M CEMEHHBIMU
¢uHAaHCAMM);  COCTaBJIATb  BBIPAXKEHUS,  ypaBHEHMUS,
HEPAaBEHCTBA M MX CHUCTEMBl II0 YCIOBHUIO 3a/ayH,
UCCIIENOBaTh  IIOJYYCHHOE pPEIICHHE U OLICHHUBATh
IpaBOTO0100HOCTh PE3YIbTATOB;

[1P67. VYmeHue omnepupoBaTh MOHATHSIMU: CpeIHEE

apH(bMeTqucxoe, MCuaHa, HauOOJbIlIee U HaUMEHBIIICE
S3HAYCHUs, pasMax, AUCICPCHUA, CTAHAAPTHOC OTKJIOHCHUC
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- OMIIaTUH, BKJIIOYANOMIEH CHOCOOHOCTh MOHUMATH
SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBAThH
€ro  IpH  OCYIIECTBJICHHMHM  KOMMYHHUKAIIUH,
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

- COIMAIBHBIX HAaBBIKOB, BKJTFOYAIOIITUX
CIIOCOOHOCTh BBICTPAaWBATh OTHONICHUS C JIPYTHMH
JTIOABMH, 3a00THTBCS, TIPOSBIATH HHTEpPEC U
paspeniath KOH(IUKTHI

YHCIIOBOTO0 Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
uH(pOpMAIIMIO, TPEICTABICHHYID B  Ta0nWiax, Ha
nuarpammax, rpadukax, OTpaKaroIllyr0 CBOHCTBA peaTbHBIX
MPOIIECCOB W SIBJICHH, NPEICTABIATh WHOOPMAIUIO C
MOMOINBID  TaOMUIl W JAMarpaMM;  HMCCIEIOBAaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCJE C MPUMEHEHUEM
rpau4ecKuX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

[1PGS. YMmenue onepupoBatTh MOHATUSIMHE: CIIYYalHBIA OTBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTh CIIYUaWHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTh C HCHOJH30BAHHEM
rpaduYecKux METOJOB; MPUMEHATH (POPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHbIE (DaKTHl H
dbopMyiIBl TPU pEIIeHUH 3a/ad; OIEHWBATH BEPOSITHOCTH
peaNbHBIX COOBITHH; 3HAKOMCTBO
CO CIyYalHBIMH  BEIUYHHAMU; MIPUBOTUTH
NpUMEpPhl  TPOSBJICHUS]  3aKOHA yhcel B
MPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BbIOMpATH MTOAXOASIINN U3y4€HHBIH METO/
JUIs pellleHus 3aJaud, pacro3HaBaTh MaTeMaTHYeCKHe
(bakThI

U MaTeMaTHYeCKHe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOM UM  MHUPOBOI
MaTeMaTHYeCKON HayKu

YMEHHE
OOJIBIIIUX

OK 04. D¢ddexTrBHO
B3aMMO/ICHCTBOBATh

u paboTaTh B KOJUICKTHUBE
Y KOMaHJIe

JImyHOCTHBIE  pe3ynbTaThl  JOJDKHBI ~ OTpakaTb
B YaCTHU: IEHHOCTH HAY4YHOT'O MO3HAHUS: OCO3HAHUE
LHEHHOCTH HAY4YHOW JESTENbHOCTH, TOTOBHOCTH
OCYIIECTBJISATh IMPOEKTHYKD U HCCIEAOBATEIbCKYIO
JeSATEeNbHOCTh UHANBUIYAIbHO U B TPYIIIE
MertanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKaTh:
OBnajgeHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHU
JIEMCTBUSIMU:

0) coBMeCTHas ACATEIHHOCTD:

I[IP67. VYMeHuwe omnepupoBaTh TMOHATHSIMHU: CpPEIHEE
apudmernueckoe, MeAMaHa, HauOOJbIlIee U HaWMEHbIIIEe
3HAUEHHUs], pa3Max, IUCIEpPCHUsi, CTAaHJAPTHOE OTKIOHEHHUE
YHCIOBOr0 Ha0Opa; yMEHUE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(pOpMalIMIO, TPEICTaBICHHYIO B  Ta0nMiax, Ha
nuarpammax, rpadukax, OTpaxarollyr CBONCTBA pealbHBIX
MPOLIECCOB U SIBJICHUI; MPEICTaBIATh HWHGOPMAIUIO C
MOMOIIBI0  Ta0MUIl W JAMarpaMM; HCCIIEI0BATh
CTaTUCTUYECKHE JAHHBIE, B TOM YHCIE C NPUMEHEHHUEM
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- TIOHMMAaTb W MCIOJIb30BaThb IIPEUMYILECTBA
KOMaH/JHOW U UHJIMBUTyalbHOU paboThI;

- IIPUHAMATh LEIUM COBMECTHOW JESATEIBHOCTH,
OpraHM30BBIBATh M KOOPJAWHUPOBATh ACUCTBUS 110
€¢ JIOCTIDKCHHIO: COCTaBIATh IIIaH JICHCTBHIA,
pacupenensaTb pojid ¢ y4eTOM MHEHUH YYaCTHUKOB
00CyXJaTh pe3ysIbTaThl COBMECTHOM pabOThI;
OBnazneHue  yHUBEPCAJIbHBIMU  PETYIATUBHBIMU
JNENUCTBUSMMU:

T') IPUHATHE ce0s ¥ IPYTUX JIIOIEH:

- IPUHUMATh MOTUBBI U APIYMEHTHI IPYruX JIIOACH
IIPY AHAJIM3€ PE3YJAbTATOB JIEATEIbHOCTH;

- IIpU3HaBaThb CBOE NIPABO WM MPABO JAPYrUX JIIOAECH
Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UIMH
JIPYroro 4esoBeKa

rpau4ecKux METOJI0B U SJIEKTPOHHBIX CPE/ICTB;

[1PGS. YMmeHnue onepupoBatTh MOHATUIMHU: CIIyYaliHBIA OIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTH CIIy4alHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIOJIb30BAHHEM
rpauueckux MEeTOJ0B; IPUMEHATb (POPMYIIbI CIOKEHHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (PAaKTBl H
(GopMyJbl NpU PELIEHUU 3a]ay; OLEHUBAThb BEPOSTHOCTU

peaNbHBIX  COOBITHUH; 3HAKOMCTBO CO  CIy4YallHBIMU
BEJINYMHAMHU; YMEHUE NIPUBOAWTH NPHUMEPHI MPOSBICHUS
3aKOHA OosbIINX qucell B IIPUPOIHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3Y4YEHHBIH METOT
JUIs pellleHus 3aJaud, pacrno3HaBaTh MaTeMaTHYeCKHe
(bakTsI

U MaTeMaTHYeCKHe MOJETU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHM POCCUUCKOM ¢  MHPOBOM
MaTeMaTUYECKON HAyKH

OK 05.  OcyuectBisiTh
YCTHYIO ¥ THCHbMEHHYIO
KOMMYHHUKAITHIO

Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoi denepanuu
C y4eToM OCOOEHHOCTEH
COITMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA

JIngHOCTHBIE  pe3ynbTaThl  JOJIKHBI
B YaCTH: 3CTETHYECCKOTO BOCITUTAHHS:

- OCTETHYECKOE OTHOIICHHE K MHPY, BKIHOYAs
ACTETUKY OBITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CHOCOOHOCTh BOCHPHUHHMATh pPa3UYHBIC BHJIbI
UCKYCCTBa, TpPAAWIMK U TBOPYECTBO CBOETO H
OPYTUX  HApoJOB, OUIYHIaTh  3MOIMOHAIBHOE
BO3/ICIICTBUE UCKYCCTBA;

MertanpeameTHble pe3yiabTaThl JOKHBI OTPaXKaTh:

OBnaseHue yHUBEpCATbHBIMH KOMMYHHKATUBHBIMU
IEUCTBUSIMHU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHUKAIIHH
BO BCeX c(hepax KU3HU;

- pacmo3HaBaTh HeBepOaJbHBbIE CpEACTBa OOIIEHMUS,

OTpaXkaTh

[1P61. Bnagenne Meromamu J0Ka3aTeNbCTB, aJITOPUTMAMHU
pelieHus 3aaay; ymMeHue (OopMyIHpOBaTH OIpEAEICHHUS,
aKCUOMBI U TEOpPEMbl, NPHUMEHATh WX, [POBOIUTH
JOKa3aTeNbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a/1a4;

ITPG8. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYIaliHBIA OTBIT
U cliyyailHoe COOBITHE, BEPOSITHOCTh CIYy4aliHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTh C  HCIOJB30BAHUEM
rpauuecKux METOJ0B; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DaKTHl U
dbopMynBl TpU pelIeHUU 3a7ad; OLEHUBATh BEPOSTHOCTU

peabHbIX COOBITHI; 3HAaKOMCTBO
CO CIydyalHbIMM  BEJIMYMHAMHU; YMEHHE IPUBOJIUTH
OpUMEpbl  TPOSIBIICHHsT 3aKOHAa  OOJBIIMX 4YHMCEl B
HPUPOIHBIX

U OOIIECTBEHHBIX SIBICHUSX;
[1P69. YMeHue onepupoBaTh MOHATHUSIMH: TOYKa, MpsMasd,
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[MOHMMATh  3HAYCHUE  COIMAIBbHBIX
pacrno3HaBaTh MPEANOCHUIKA
CUTYAILIMI ¥ CMSATYATh KOH(IUKTHI;
- pa3sBEepHYTO M JOIMYHO H3Jaratb CBOI TOYKY
3pEHHUSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

3HAKOB,
KOH(IUKTHBIX

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'PaHHBIH yroui,
CKpELIUBAIOIINECS IIpsIMBIE, [1apaJuIEIbHOCTD u
NEPIEHIUKYIIIPHOCTD MPSIMBIX

Y IJIOCKOCTEH, YTOJI MEXIY IPSIMBIMH, YIOJI MEXKTY IIPSIMOMN
U IUIOCKOCTBIO, YrOJ MEXKJIY IUIOCKOCTSIMH, PAaCCTOSTHUE OT
TOYKHU

JI0 IJIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHUE
MEX/1y IJIOCKOCTSMHU; YMEHHUE HCII0JIb30BaTh IPU PELICHUH
3a7a4  M3y4yeHHble (aKThl M TEOpPEMbl IJIAaHUMETPUHU;
YMEHHME OLIEHUBATh pa3Mepbl OOBEKTOB OKpPYKArOIIEro
MUDpa;

[1P610. Ymenue onepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK,
CceueHHe MHOTrOrpaHHMKa, KyO, Mapaiienenumes, npusma,
nupaMmia, GuUrypa ¥ MOBEPXHOCTb BpAIICHMS, IWJIUHID,

KOHyCc, 1map, cdepa, cedeHus GUTYPHI  BpaIICHUS,
IUIOCKOCTh, Kacatoujasicsi cdepbl, LWIMHIAPA, KOHYyca,
IUIOIIAb TIOBEPXHOCTHM NHMPAMMIBI, IPU3MBL, KOHYCA,

MUAJIUHIPA, TUIOaab chepbl, 00beM KyOa, PSIMOYTOJIHHOTO
napajuiefienunena, NUPaMUAbl, OPU3MBL,  LWIMHJpA,
KOHyca, 1Iapa; YyMeHHe u300paxaTb MHOTOIPAaHHUKH
U TOBEPXHOCTU BpalICHMs, HMX CEYEHHUS OT pPYKH, C
MOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  yYMEHHE  pAacllO3HaBaTb  CHUMMETPHIO B
POCTPAHCTBE;, YMEHUE  paclo3HaBaTb  IPaBUIIbHBIC
MHOTOTPaHHUKU;

I[IP611 VYMeHue omnepupoBaTh TMOHATHAMH: JBHKCHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILIEGHUE IUIOIMIAJEH TMOBEPXHOCTEH W
00beMOB MOJOOHBIX (GUTYp TIPU PEIICHUU 3a1a4;

[1P612. VYMeHHE BBIUUCIATH T'€OMETPHUYECKHUE BEITMYUHBI
(mmuHA, Yroji, IUIoIiaas, 00beM, IIIOHIaAb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIE (POPMYIIBI M METOJIBL;

[1P613. YMmeHue onepupoBaTh MOHATHSAME: MPSMOYTOJIbHAS
CHUCTeMa KOOpJIWHAT, KOOPJAWHATHI TOYKH, BEKTOp,
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KOOPJMHATBl BEKTOpPAa, CKAIIPHOE IIPOU3BEIECHUE, YIoJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHUCIJIO; HAXOJIUTh C IOMOIIbI H3Y4YEHHBIX
dopMyn KOOpIAMHATBI CEPEAMHBI OTPE3Ka, PpacCTOSHUE
MEX/1y IByMSI TOUKAMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN H3Y4YEHHBIH METOA
JUIsL PpELICHMs 3aJadd, paclo3HaBaTb MAaTeMaTHYECKUE
(bakTsI

Y MaTeMaTHYeCKHe MOJIETU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MAaTE€MAaTHYECKOU HAyKH

OK 06. [IposiBisATH
IpaXKJaHCKO-
MaTPUOTHYECKYIO TIO3UIIUIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE MOBE/ICHNE
Ha  OCHOBE  POCCHUHCKHX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCIE

C Yy4uY€TOM TapMOHHU3alNH
MCKHaAIMOHAJIBbHBIX

n MCKPCIIUMTHO3HBIX
OTHOI_HGHI/If/'I, IIPUMCHATH
CTaHAapThl
AHTHKOPPYIIIHUOHHOT'O
IIOBCACHUA

JImgHOCTHEIE PE3YIbTATHI JOJI?)KHbI OTpaXxarb
B 4aCTH:
- TpaXXa1aHCKOI'o BOCIIUTaHUA: MIPUHATHUEC

TpaAUIIMOHHBIX HAITUOHAJIbHBIX, 06HI€‘I€HOB€‘-I€CKI/IX
TYMaHUCTUYCCKUX U IEMOKPATHICCKHUX HGHHOCTeﬁ;
-IIaTPUOTUYCCKOI'0 BOCIIMTAHUA:

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM
CUMBOJIaM,  HUCTOPHUYECKOMY U  IPUPOJHOMY
HACJIEJINI0, TMaMSITHUKAM, TPaJUIUsIM HapoJOB

Poccun, nocrtwkenusm Poccun B Hayke, HCKycCTBe,
CIIOPTE, TEXHOJIOTHSX U TPYAE;

MeranpenmeTHble pe3ylbTaThl JOJDKHBI OTPaXKaTh:
OBnasieHnie  yHUBEPCAJIbHBIMH  PETYJIATHBHBIMU
NEUCTBHAMHU: B) OMOIMOHAIBHBIA  HHTEIUICKT,
HpeANOJIararonui chopMUPOBAHHOCTD:
--CaMOCO3HAaHHMs,  BKIIIOYAIOIIEr0  CIHOCOOHOCTH
IIOHMMATh CBOE 3MOIIMOHAILHOE COCTOSIHUE, BUICTh
HaIpaBJICHUS pa3BUTHUSA COOCTBEHHOM
SMOLIMOHAIBHOM cepbl, ObITh YBEpEHHBIM B ce0e;

- CaMOpEryJIMpOBaHus, BKJTIOYAIOLIETO
CaMOKOHTPOJIb, yMeHHe pPUHUMATh
OTBETCTBEHHOCTb 33 CBOE MOBEJECHUE, CHOCOOHOCTh

[1P61. Bnagenne mMeromamu J0Ka3aTeNbCTB, AJITOPUTMAMHU
pelreHns 3ajaad; ymMmeHue (OPMYITHPOBATH OIPEICICHHS,
AKCHOMBI

U TEOPEMBI, NMPUMEHATh WX, MPOBOJUTH JIOKa3aTeIIbHbBIC
paccyX/IeHUs B XOJIe peUIeHHs 3a/1a4;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HernpepbiBHAs (QYHKIMSA, TPOU3BOJIHAS, IepBOoOpasHasl,
OTIPEICNIEHHBIN WHTErpall; yMEHHE HaXOAUTh MPOU3BOIHBIE
JJIEMEHTapHbIX  (YHKIMI,  HUCHOJB3YysS  CIIPaBOYHBIC
MaTepuasbl; UCCIEeI0BaTh B MPOCTEHIINX ClTydasx (GyHKIIUH
Ha MOHOTOHHOCTb, HAXOHTh HauboIbIINe
YU HauMEHbIIWE 3Ha4YeHHs (QYHKUUN; CTPOUTH TIpaduku
MHOTOYJICHOB c UCIIOJIb30BAaHUEM amnmapara
MaTEeMaTHYeCKOTO aHalIK3a; MPUMEHATh MPOU3BOJHYIO MU
pelieHun 3a1a4
Ha JIBIJKEHUE; PelIaTh MIPAKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, HA HaX0XKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue perath TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha TPOLEHTHI, JOIM U YacTH, Ha JBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3
obnmacTy  ympaBlIeHHs  JUYHBIMHU U CEMEUHBIMH
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aJanTUPOBAThCA K HOMOLMOHAJIBHBIM HM3MEHEHUSIM
Y TIPOSIBIISATH TUOKOCTbD, OBITH OTKPHITHIM HOBOMY;,

- BHYTPEHHEU MOTHBAIIHH, BKJIFOUAIOIIEH
CTpEMJICHHE K JOCTHKEHHIO UEIM U YCHEXY,
ONTUMU3M, HTHULIMATUBHOCTh, YMEHUE JICHCTBOBATb,
HCXOMS M3 CBOMX BO3MOKHOCTCIH;

- DMITaTHH, BKIIFOYAIONMIEH CIOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE IPYIUX, YYUTHIBATh €ro
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKNUBAHUIO;

- COIMAIBHBIX HaBBIKOB, BKJIFOYAIOIITUX
CIOCOOHOCTh BBICTPaWBaTh OTHOIICHHS C APYTUMH
JTOIbMU, 3a00THUTHCSA, TPOSIBISITE HHTEpEC U
paspeniath KOH(PIUKTHI

¢uHaHCAMM);  COCTABJIATH  BBIPAXKEHUS,  YPaBHCHHS,
HEpPaBEHCTBA M MX CHUCTEMBl 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh  IIOJYYEHHOE  pEIIeHWEe U  OLICHUBATh
IIPaB/I0II0I00HOCTb PE3yJIbTAaTOB;

[IP67. VYmeHue onepupoBaTb NOHATUSMU: CpEAHEE
apudmeTnyeckoe, MeanaHa, HauOoJblllee U HauMEHbIIIEe
3Hau€HUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaLlMIO, TpPEJICTaBICHHYI0 B  Talnuiax, Ha
IrarpaMmMmax, rpadukax, OTpaXKarolyr0 CBOWCTBA PEaTbHBIX
NPOIIECCOB W SIBIICHWI; TPENCTABIATh HH(OpMAIHIO C
NOMOUIpI0  Tabnull ¥ JuarpaMM;  HCCIIEJOBaTh
CTaTUCTHYECKHE TTAHHBIE, B TOM quclie
C TpUMEHEHHEeM TpadUUECKUX METOJIOB M JIICKTPOHHBIX
CPEJCTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIaliHBIA OTBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTh C  HCIOJIb30BAHHEM
rpauuecKkux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOXEHUSI BEPOSITHOCTECH, KOMOWHATOpHBIE (aKThl W
dbopMynbl TpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU

peasbHbIX COOBITHIA; 3HaKOMCTBO
CO CIy4YalHBIMU  BEJIMYMHAMH; YMEHHE IPUBOIUTH
OpUMepbl  MPOSIBICHHUSI 3aKOHA OONBIIMX 4YHCET B
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpATh MOIXOASIINN U3Y4YEHHBIH METOT
JUIsL pelleHUs] 3aJayd, pacro3HaBaTb MAaTEMAaTUYECKHE
(hakThl

U MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHE IPUBOJUTH NPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOU
MaTEeMaTUYECKOU HayKu
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OK 07. CogzeiicTBoBarh
COXPAHEHUIO  OKPYKAOILICH
cpensl,
pecypcocOepexeHHIo,
MIPUMCHSITh 3HAHUSA
00 M3MEHEHHH KJIUMAaTa,
IIPUHLIATIBI OepeKIIMBOrO
MPOU3BOJICTBA, 3((HEKTUBHO
JIEMCTBOBATH

B UPE3BBIUANHBIX CHTYAIIHSIX

JIM4HOCTHBIE  pE3yabTaThl  JOJIKHBI
B YaCTH: 3KOJOTMYECKOI0 BOCIIUTAHHUS:
- QAKTUBHOE HENpUATHE JEHUCTBUN, IPUHOCSIIINAX
BpEJl OKPYKAIOILEH Cpee;

- yYMEHHE NPOTHO3UPOBAaTh HEOJIArONpUATHBIE
9KOJIOTUYECKHUE TMOCIEACTBUS MPEANPUHUMAEMbBIX
JNEHUCTBHM, IPEAOTBPALLATH UX;

- paclIMpeHHe ONBITA JIEATEIBHOCTH IKOJIOTUUECKON
HaIpaBJIEHHOCTH;

MertanpeameTHble pe3ylbTaThl JOJDKHBI OTPaXKaTh:
OBnanenue YHUBEpCATbHBIMU yueOHBIMU
M03HABATEIbHBIMU AEUCTBUSIMU:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pazpalaTeiBaTh IUJIaH pELIEHUS MpoOJIeMbl ¢
y4e€TOM  aHallu3a HUMEIOIIMXCS  MaTepuaIbHbIX
1 HEMaTepualbHBIX PECYPCOB;

- OCYILECTBIIATh  LI€JICHANPABICHHBIN
IepeHoca  CpeicTB M CrocoOoB

B Mpo(heCcCHOHATBHYIO CPEY;

- YMETh IEPEHOCUTh 3HAaHHUS B IO3HABATEIbHYIO
U MIPAKTHUECKYIO 001aCcTH KUZHEACSITEIbHOCTH;
OBnageHue  yYHUBEpPCAJIbHBIMU  PETYJIATHUBHBIMHU
NEUCTBUSIMHU:

0) CAaMOKOHTPOJIb:

- JlaBaTb OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTh
KOPPEKTUBBI B NEeSTENBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISAM

OTpaXkaTb

IMOUCK
NEUCTBUS

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMMU
pemieHus 3a1a4; yMeHue (GOpPMYIHPOBATH OIpPEACTICHHS,
AKCUOMBI

U TEOPEMBI, NMPHUMEHATh MX, MPOBOJHUTH OKa3aTEIbHbIC
paccyXJIeHHs B XOJI€ PEeIICHHS 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKLHUA,
HenpepbiBHast (YHKIUSA, TPOW3BOJAHAS, IIepBOOOpa3Hasi,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAXOJUTh MPOU3BOIHbIC
DNIEMEHTApHBIX  (YHKIMHA,  WCHONB3ys  CIPABOYHBIC
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHINNX Cirydasx GpyHKIun
Ha MOHOTOHHOCTb, HaXO/IUTh HanOOJIbIINE
U HauMEHbIIME 3HAa4YeHHs] (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c WCTIOJIh30BaHUEM ammapara
MaTeMaTHYeCKOTO aHajH3a; MPUMEHSATh MPOU3BOIHYIO TIPH
pemeHu 3amad
Ha JIBUKCHHE; PEIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS, HA HaX0XKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS5. YMeHue omepupoBaTh TMOHATHSAMH: pPAIlHOHAIBHAS
GbyHKIMA, TTOKa3aTenbHass (PYHKIMSA, CTEeHHas (PyHKIIHS,
norapudmMudeckas byHKIIHS, TPUTOHOMETPUICCKUE
dbyHKIIMK, 00paTHbIe (YHKIUH; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX (DYHKUMH, HCIOJIB30BaTh TIpaduku  mpu
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEMH, IPU PEIICHUH 3314
U3 JIpyrux ydeOHBIX MPEeIMETOB U 3aJady U3 peajlbHOM
JKU3HM, BBIp@XaTh (QOpPMYNaMH 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMeHnue pemath TEKCTOBbIE 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JBHUXKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3

obOmacTu YIIpaBJICHUA JIMYHBIMH u CEeMEUHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YpaBHCHMN:,
HCPaBCHCTBA W WX CHUCTEMbI II0 YCJIOBHUKO 3aJayu,
HNCCICI0BATH TINOJTYYCHHOC PCUICHUC u OLICHUBATb
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NpaBIOT0100HOCT PE3YIbTATOB;

[1PGS. YMmeHue onepupoBaTh MOHATUSIMH: CITy4allHBIM OIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTH CIIy4alHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIOJIb30BAHHEM
rpad)u4ecKux METOJOB; MPUMEHSITH (HOPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (PAaKTBl H
(GopMyJbl NpU PELIEHUU 3a/1a4; OLEHUBATh BEPOSTHOCTU
peanbHbIX COOBITHI; 3HaKOMCTBO
CO CIy4YaHBIMH  BEJIMYMHAMHU; YMEHUE IPUBOAMUTH
OpUMepbl TPOSIBJICHHUSI 3aKOHA OOJBIIMX 4YHMCET B
PUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P69. YMeHnue onepupoBaTh MOHATUSMHU: TOYKa, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JBYTPaHHBIN yroJi,
CKpELIUBAIOIINECS MIpsIMBIE, MapajuIeIbHOCTh "
NEePIEeHIUKYISIPHOCTD TIPSIMBIX

U TUIOCKOCTEH, yroJl MeXx Ay MPSMbIMH, YTOJ MEXKY IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IMIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 TJIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHHE
MEX/1y IJIOCKOCTSMHU; YMEHHUE HUCIIOIb30BaTh IPU PELICHUH
3aJa4  M3y4eHHble (AKTBl U TEOpEeMbl IUIAHUMETPHH,
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;

ITP610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
ceueHHe MHOTOrpPaHHUKA, KyO, Mapaiienenumes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTh BpAIICHHS, UIHHID,
KOHyC, 1Imap, cdepa, ceueHUs (QUIYpHl BpAIICHHUS,
IUIOCKOCTh, Kacaromjasicss cdepbl, LIWIMHIAPA, KOHYca,
IIONIalb TIOBEPXHOCTU MUPAMUABI, TPHU3MBI, KOHYca,
MWIMH]IPA, oMbk chepbl, 00beM Kyda, MpSIMOYTOIbHOTO
napajjiejenunena, NOUPaMUJbl, HPU3MbIL,  IMJIMHJPA,
KOHyca, IIapa; YyMEHHe U300paxarb MHOTOTPAaHHUKH
W TOBEPXHOCTH BpalleHUs, HUX CEYEHUs OT pPYKH, C
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IIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHME  pACIIO3HAaBaTb  CHUMMETPUIO B
IPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOTpPaHHUKU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYpBI B TIPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOLICHHWE IUIOIIAJEH IIOBEPXHOCTEH H
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a/a4;

[1P612. YMeHME BBIUHCIATH I€OMETPUYECKHE BEIMYMHBI
(nmuHa, yroj, IJiomaas, 00beM, IJIONIAb MOBEPXHOCTH),
UCIOJIb3YS U3YYEHHBIE (POPMYIIBI M METOIBL;

[1P613. YMmeHnue onepupoBaTh MOHATHUSAMH: MPSMOYTOJIbHAS

CUCTeMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBl BEKTOpa, CKAJIIPHOE IPOU3BEJICHHUE, YrOJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpOMU3BEACHUE

BEKTOpa Ha YHCIO; HAXOJWUTh C TOMOIIBI H3yYEHHBIX
dbopMyn KOOpAMHATHI CEpPEAMHBI OTpe3Ka, pPacCTOSHUE
MEXy IBYMSI TOUKAMH;

[1P614. YMenue BbIOMpATH MTOAXOASIINN U3y4€HHBIH METO/
JUIs pellleHus 3aJaud, pacro3HaBaTh MaTeMaTHYeCKHe
(bakThI

U MaTeMaTHYeCKHe MOJIETHN B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH POCCUMCKOM UM  MHUPOBOI
MaTeMaTHYeCKON HayKu

IIK I.1. OcCy1EeCTBIISATH|
COIPOBOXKICHHUE, B TOM 4YHCIE
JOKYMEHTALOHHOE,
MPOLIESYPHI 3aKYIOK.

JInuHOCTHBIC peE3yiIbTaTbhl AOJLKHBI OTpAXXAaTb B
YaCTU: TpyAOBOT'O BOCIIMTAHUA:

- TOTOBHOCTb K TpyAy, OCO3HAHHC LICHHOCTU
MacCTCpCTBa, pr,Z[OJ'IIO6I/I€;

- TOTOBHOCTh K AaKTHMBHOM  JEATEILHOCTH
TEXHOJOTMYECKOM " COIIMaJIbHOM
HANpPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh

I[MIP6 9. CdopMHpOBaHHOCT, YMEHUH  KPUTHUECKU
olleHUBaTh HH(OPMAIHIO OUOJIOTUYECKOTO COACpKAHMUS,
BKJIFOYAIONIYIO [ICEBJAOHAYYHBIE 3HAHUS W3 Pa3JIMYHBIX
UCTOYHUKOB (CpelCTBa MaccoBOil MH(pOpMaluu, HAyIHO-
MOMYJISIPHBIE MaTepHalibl); MHTEPIPETUPOBATh STHUYECKUE
aCIIEKThI COBpPEMEHHBIX HCCIIEIOBAHUI
B OMOJIOTHUH, MEAUIIMHE, OMOTEXHOJIOTHH, paccCMaTpUBaTh
r100aNbHBIE IKOJIOTUYECKUE MPOOIEeMbl COBPEMEHHOCTH,
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u CaMOCTOSITEIILHO BBITOJIHATh TaKyIo
JeATeNbHOCTD;
- UHTEpEC K Pa3IMYHBIM cdepam

npo(heCCHOHATBLHON e TEILHOCTH.
MeranpeaMeTHbIe pe3yibTaThl TOJKHBI OTPAXKaTh:

OBnanenue YHHUBEPCAIbHBEIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU )IGI\/’ICTBI/HIMI/I:

a) 6a30BBIC TIOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIEHO (dhopMynupoBaTh u
aKTyaJlu3upoBaTh MNpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaB/IMBaThb  CYIIECTBEHHBIM  IpPU3HAK

WM OCHOBAaHWS I CPaBHEHUS, KIIACCU(PUKAIIUN
1 0000IIEHNS;

- OIpeneNsaTh IeNIA  JCSATCILHOCTH,
MapaMeTpsl U KPUTSPUHU UX JOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH M TMPOTHBOPCYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCUTHb KOPPCKTHBBI B ACATCIIBHOCTH, OLCHMWBATH
COOTBECTCTBHC pe3y.HBTaTOB neisiM, OLCHUBATh PHUCKU
MOCJIEACTBHI JeITeIbHOCTH;

0) 0a30BBIC UCCIIEAOBATEIICKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIIbCKON
u MIPOEKTHOM JIEATEIBHOCTH, HaBBIKAMH
pasperieHus mpooieM;

- BBISBIIATH

3a/1aBaTh

PUYMHHO-CJIE/ICTBEHHbIE
U aKTyaJIM3UpOBaTh 337ady, BbIIBUIaTh THIOTE3Y
€e  pelleHus, HaxOAUThb  apryMeHTbl Ul
JI0Ka3aTelnbCcTBa CBOMX YTBEP)KICHMH, 3a/1aBaTh
napameTpbl U KpUTEPUU PeIICHUS;

- QHAJIN3MPOBATh IOJYYECHHBIE B XOJE PELICHUS

CBA3U

dbopmupoBath
110 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3UIIHIO.

I[MP6 10. CdopMupoBaHHOCTH yMEHHH  CO3/1aBaTh
COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE OMOJIOTUYECKON WHPOPMALUK M3 HECKOJIBKUX
UCTOYHUKOB, TPAaMOTHO HCHOJb30BaTh MOHATUHHBIN
amnmapaT OMoJIoTUH
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3alaud pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3MPOBATh HM3MEHEHHE B
HOBBIX YCIIOBHUSIX;

paszpabareiBaTh IUIaH pEIHIEHUs] MpoOJIEeMBl ¢
YU4ETOM aHalnu3a HUMEIOIIMXCS MaTepUallbHBIX U
HeMaTepuaibHbIX PECYPCOB;

-- YMETh MEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO
U IPAKTUYECKYI0 001aCTH HKU3ZHEACSTEIbHOCTH
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2. CTpyKTypa H coaep:kaHue 0011e00pa3oBaTeJbHON AU CHUIIHHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4e0HOU padoThl

Bua yueOHo# paGoThl

Oovem 6 uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTUHBI 228
B T.4.

1. OcHoBHOE coepKaHue 198
BT. U..

TEOpEeTUYECKOe 00yIeHNE 76
MPaKTUYECKHUE 3aHITHS 120
2. IIpodeccHoHAILHO OPHEHTHPOBAHHOE COJAEPKAHHE (COAEpPIKAHUE 60
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOPETHYECKOE 00yUeHnE

MPAKTUYECKHUE 3aHATHS 60
WUHIUBUAYAIbHBIN TPOEKT HeT
CamocrosTenbHas paboTa 00yqaronuxcs 12
Koncynpramus 2
IIpome:kyTouHas arrectauus (2 ceMecTp —3Kk3aMeH; 1 cemecTp- 18

KOHTPOJIbHasi padora)
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2.2. TemaTu4ecKuii JIaH U COAEePKAHUE JUCUMILIIMHBI

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO
HaumeHoBaHue pa3ae/ioB 4 . O6bem | ®opmupyembie
U Tem OPUEHTHPOBAHHOE)", J1A00pPaTOPHbIe U MPAKTUYECKUE 3AHATHUS, IPUKJIATHON 4acoB | KOMNeTeHIHH
MOAYJb (IIPH HAJIUYHMH)
1 2 3 4
OCHOBHOE coJiepKaHue

Pazgea 1. [loBTopeHune kypca MareMaTHKH OCHOBHOM HIKOJIbI 18

Tewma 1.1. Conep:xxanue yueOHOro Marepuaja 2

Llenp u 3a1aun MaTeMaTHKH Llenb 1 3a1ayn MaTEMATUKHA TP OCBOCHUU CIIEIMATBHOCTU. ba3oBble 3HAHUS U YMEHUS

1pu OCBOCHHMH | 110 MaTeMaTUKEe B MPO(PECCHOHATLHON M B TMOBCEIHEBHOU ACSATEIHHOCTA. MHOXKECTBO,

CIICLINAJIBHOCTH. omnepanuu Haja MHOXkecTBaMHu. [narpammsl Ditepa—Benna. Mcnosb30BaHue TEOPETUKO-

MroskecTBa u oruka MHO>XECTBEHHOI'O ammapara Juisl OINMCAHUS PEATBbHBIX IPOLECCOB W SBICHHM B
poheCCHOHANBHOM JICITEIbHOCTH, TNPU pEHIeHWH 3a7ad W3 JAPYrux JUCITUTIINH.
OnpeieieHNe, TeOpeMa, CIEACTBHE, TOKA3aTeIbCTBO OK 01,

Tema 1.2. Conep:xanue y4yeOHOro Mmarepuaja OK 02,

Hucna 1 BEIYUCIICHHS Hatypanbubie u nenbie ywcia. [Ipu3Haku ASTUMOCTH IENBIX YHCed. ParpoHaibHbIE OK 03,
gucina. OOBIKHOBEHHBIE W  JIECATUYHBIE  JApOOM, TPOILEHTH, OECKOHEUYHBIC OK 04,
Nepuoguveckre Apodu. ApupMeTHUeCKHe OIepalud C PALUOHAIBHBIMH YHCIAMH, OK 05,
npeoOpa3oBaHMsl YUCIOBBIX BblpaxkeHUil. [leficTBuTenbHble uucia. PanmonanbHble U OK 06
UppaluoHalbHble yucia. ApudMeTndyeckre Ornepalnuu ¢ JAeHCTBUTEIbHBIMU YHCIAMH. OK 07
[TpuOnmkEHHbIE BBIYUCIICHUS, MPaBUIa OKPYIJIEHUS, MPUKUAKA U OLEHKa pe3yibTara K 1.1
BBIYHCIICHUI
IIpakTH4eckoe 3aHATHE 2
Peurenue 3aga4 Ha yKciia U BIYUCICHUS

Tema 1.3 Coaepikanue yueOHOro MaTepuajia 2

ToxnecTBa "

TOXACCTBCHHBIC ToxnecTBa M TOXJECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
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npeoOpa3oBaHusl.
YpaBHeHus
Y HEPaBEHCTBA

HepasenctBo, pemenue HepaBeHcTBa. MeTton uHrepBanoB. IIpuMeHeHne ypaBHEHUH U
HEPaBEHCTB K PEIICHUI0 MAaTEMaTHUECKUX 33124 U 33]a4 U3 Pa3IUYHbIX 00JacTel HayKu
n peanbHOH ku3HU. CHCTEMBl U COBOKYIMHOCTHM pAalMOHAJIbHBIX YpPaBHEHUH W
HepaBeHCTB. CHCTeMbl JIMHEHHBIX YpaBHEHUW. PelleHue NpUKIaAHBIX 3a1ad ¢
IIOMOIIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUU

HpaKTI/I‘IeCKOC 3aHATHE

Pemenue nensix u IpoOHO-pallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

Tema 1.4. IIpodeccoHAILHO OPHEHTHPOBAHHOE COJEp:KaHHMEe (CoAep:KaHUe MNPUKJIATHOIO

[IponieHTHBIE  BBIYMCICHUS | MOIYJIS)

B npodeccuonanbHbix | Cogepikanue yu4eOHOro MaTepuasia

3anaqdax [Ipumenenue npoGeil M MPOLEHTOB JUIsl PElICHUs NMPUKIAJAHBIX 3a/1ad U3 Pa3IMuHbIX
oTpacieid 3HaHUHW U peanbHOW Ku3HU. [IpuOMMKEHHBIE BBIUKCICHHS, IpaBHIIA
OKpYTJIEHUS, TNpHUKUAKAa U OLIEHKa pe3yiabTaTa BblYMciIeHH. PasHble crnocoObl
BBIYHCIIEHUS MPOIEHTOB. [Ipo1ieHTHbIE BBIYUCIIEHUS B PO (PECCHOHANBHBIX 3a/jauax.
IIpakTHyeckoe 3angTHE
IIpumeHeHNE ypaBHEHHMI M HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a7ad U 3a/1a4 U3
pa3IUYHBIX 00JIaCTeH HAYKU U PEATbHOM KU3HHU

Tema 1.5. Copep:xaHue y4eOHOro MmaTepuaja

ITocnenoBarenpHOCTH IlocnenoBarenbHOCTH, CHOCOOBI  3aJaHus  HOCJeNOBaTeNbHOCTEH. MOHOTOHHBIE

U IPOTPECCUU

MociieI0BaTeNbHOCTU. ApudmMernyeckass U reomerpudeckas nporpeccuu. beckoHneyHo
yObIBatomasi reoMmerpuueckas mnporpeccus. Cymma OecKOHEYHO  yObIBaroIien
reoMeTpuueckoi mporpeccur. Dopmyna CIOXHBIX MPOUEHTOB. lcnonap3oBaHue
MIPOTPECCUU IJIsl PELICHUS pealbHbIX 3a/1a4 MPUKIAJIHOTO XapaKTepa

Tema 1.6.
OyHKIMH U TpaduKu

CopepxaHue y4eOHOIro MaTepuasa

IlpakTH4eckoe 3aHATHE

Oynkuus, crnocoObl 3amaHus ¢yHkuu. ['padux ¢ynkuuu. BzaumHo oO6paTHBIE
¢bysakun. O6acTh onpeneyeHus 1 MHOXKECTBO 3HaueHUd ¢ynkuuu. Hymu dynkium.
[TpomexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIC (DYHKITUH
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KouTtpoabnasi pa6ota nmo pasaenay 1.° BxogHoii KOHTpOJIb 2
Pa3nes 2. Crenenu u kopuu. CreneHHas, nokazarejibHasi M Jorapupmuyeckass QyHKIHH 42
Tema 2.1. CojaepikaHue yueOHOro MaTepuajia 2
Apudmernueckuii KOpeHb ApudMeTHIeCKIii KOPEeHb HATYPaIbHOHN CTEIICHH.
N—0ii CTENCHH. IIpakTHyecKoe 3aHsTHE 2
JleficTBUd ¢ apndhMeTHISCKUMHU KODHIMU N—0H CTENEHN
Tema 2.2 CoaepikaHue yueOHOr0 MaTepuajia 2
CreneHu. CTaHJlapTHaH CrelneHnp ¢ HEeIbIM II0Ka3aTeIEM. CTaHI[apTHaSI (bopMa 3aIIMCU JIEUCTBUTEILHOI'O YUCIIA.
dhopma 3amnucu Hcnonp3oBanne moaxoasmieil GopMbl 3amucy ACUCTBUTEIBHBIX YHUCEN IS PEIICHUS
JNEMUCTBUTENLHOTO YnCiIa MpPaKTUYECKUX 3aJad M MpeAcTaBieHus JaHHbIX. CTeneHb C paluoOHaJIbHBIM
rokazaresnem. CBONCTBA CTEIICHH.
IIpakTHyeckoe 3aHsTHE 2 OK 01,
IIpeoOpa3oBaHye BBIPAKEHHUIT, CONEPKAIIUX CTENEHH C PALMOHATBLHEIM HOKa3aTeaeM OK 02,
Tewma 2.3. Coaepxanue y4eOHOIro Marepuasa 2 OK 03,
CrenenHas GyHKIMS IIpakTHyeckoe 3aHsITHE OK 05,
CrenenHas QyHKIMS ¢ HATypalbHBIM U IIENBIM Moka3ateneMm. E€ cBoiicTBa u rpaduk. OK 06,
CpoiicTBa 1 rpaduK KOPHs N-0¥ CTETICHU OK 07
Tewma 2.4. Uppanuonansusie | Coaep:kanue y4eOHOr0 MaTepuajia 2 MK 1.1
YpaBHECHHS U HEPABCHCTBA | AJITOPUTM pElIeHUs MPPAlMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
IIpakTHyeckoe 3aHsATHE 4
Penrenne nppanimoHaJIbHBIX YPABHEHUI U HEPABEHCTB
Tema 2.5. Ilokasarenbnble | Copep:kaHue y4eOHOT0 MaTepuajia 2
yYpaBHEHUS U HepaBeHCTBA | [loka3arenbHble YpaBHEHUsI M HEPABEHCTBA
IlpakTH4eckoe 3aHATHE 4
[loka3aTenbHble ypaBHEHUsI U HEPABEHCTBA
Tema 2.6. Conepxanue y4eOHOro Marepuasia 2
Jlorapudm unca. CoiicTsa Jlorapudm uucina. JlecaTuuHble U HaTypaJbHbIE JOrapu(MBI.
norapupmos IpakTHYecKoe 3aHsATHE 4

> Yacel KOHTPOJIbHBIX pa60T YYTCHBI B COACPIKaHUN y‘{€6HOF0 MaTepuajia 1 BXOIAT B O6H_IGG KOJIMYECTBO 4aCOB I10 pa3acity
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IIpeobpazoBaHue BBIpOKEHHIA, COACPIKALTNX JIOTAPU(MBI

Tema 2.7. IlokasarenbnHas | Cogepxxanue Y4eGHOr0 MaTepuaJia 4
u norapudmuueckas | I[TokaszarenbHas u orapupMudeckas QYHKIHMH, MX CBOUCTBA U rpaduKH.
QyHkmmy, ypaBHEHUS, | [IpaKTHYeCKOe 3aHATHE 4
HEPaBCHCTBA Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CoOJep:kaHHe (CoAep:KaHHe IPHUKJIIAJTHOIO 4
Jlorapudmsl B mpupojie MOYJIs1)
U TEXHUKE IIpakTHyeckoe 3aHsTHE
[Ipumenenue norapudma. Mcropust pa3sutus mareMatuku. Jlorapudmuueckas crnupaib
B mpupoje. Ee maremaruueckue cpoiicTBa. Mcmomp3oBanue rpadukoB QyHKIMA s
HCCIEA0BAHUs MPOLECCOB U 3aBUCHUMOCTEN, KOTOPBIE BO3HUKAIOT IIPU PEIICHUH 33]1a4
13 pa3IM4HbIX 00JacTel HAYKH U pealIbHOM JKHU3HU
Tema 2.9. Copep:xaHue y4eOHOro marepuasa
IIpumeHeHne ypaBHEHUN, Hcnons3oBanue rpaduKoB (YHKIMHM JUIsl PELICHUS YpaBHEHUN U JIMHEHHBIX CHCTEM.
CHUCTEM U HEPABCHCTB [IpuMeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3aJ1ad U
K PEIICHHUIO 3a/1a4 3a]1a4 U3 pa3IMYHbIX 00J1aCTel HaAyKH U peaIbHOM JKU3HU
KonTpoabHasi padbora no pasueny 2 2
Pasznesn 3 [lpsimMble U mJI0CKOCTH B NpocTpaHcTBe. KOOpAMHATHI M BEKTOPHI B IPOCTPAHCTBE 28
Tewma 3.1. Conep:xaHue y4eOHOIro MmaTepuaja 4
IToBropenne nnanumerpuu. | IipakTHyeckoe 3aHATHE
OcHoBHbIE HNOHATHA | OcHOBHBIE (uUrypbl, (akTel U TeopeMbl IUlaHUMETpUH. (OCHOBHBIE MOHSITHS
CTEpCOMETPUH crepeomeTpun. Touka, nmpsiMas, IUIOCKOCTb, HpocTpaHcTBO. [lonstue 00 OK 01
aKCMOMAaTHYECKOM IIOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHM U CIIEIICTBUS U3 OK 02:
T OK 03,
Tema 3.2. Conepxanue y4eOHOro Marepuasia 2 OK 05
[Ipsimble U TIIOCKOCTH B3anMHoe pacrnosioxkeHue npsMbIX B IMPOCTPAHCTBE: MEPECEKAOIINECS, MapaliieJIbHbIe OK 07’
B IIPOCTPAHCTBE. | U CKpelIMBarouecs npsmMele. [lapannenbHoCTh NpsAMBIX U IVIOCKOCTEN B IPOCTPAHCTBE: nK 1.1
[TapamnenbHOCTE  MPSMBIX, | TapajuleNbHBIe  NpPsSMBbIE B TPOCTPAHCTBE, MApAUICTBHOCTE  TPEX  NPSAMBIX,
OpsMOW W TUIOCKOCTH, | TapauIebHOCTh MPSIMOW M TUIOCKOCTH. YTJIBI C COHANpPaBICHHBIMH CTOPOHAaMH, YTOJI
IJI0CKOCTEN MEXAYy MpsAMBIMH B MpocTpaHcTBe. [lapamnenbHOCTh IIOCKOCTEH: MapalielIbHbIE
IIJIOCKOCTH, CBOMCTBA NapaJUIEIbHBIX INIOCKOCTEN.
IIpakTHyeckoe 3aHATHE 4

IIpocTeiime  mpocTpaHCTBEHHbIE  (QUIypbl HA  IUIOCKOCTH:  TeTpa’Jp, Kyo,
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apaJiICJICuIica, NOCTpOCHNC CeuCHMI

Tema 3.3.
[lepneHUKyIApHOCTD
MPSIMBIX

U IJIOCKOCTEN

ConepxxaHue y4eOHOro Marepuasa

[lepneHUKYISAPHOCTE MNPAMOM M INIOCKOCTH: INEPHEHAMKYJISAPHBIE INpPsSIMbIE B
IIPOCTPAHCTBE, NPSMbIE MApAJUICIbHBIE U MEPIEHIUKYISIPHBIE K IIOCKOCTH, INPU3HAK
NEPIEHIUKYISIPHOCTA NMPAMOA M IUIOCKOCTH, T€OpeMa O IPSAMOM NEPHEHAMKYIAPHOU
IIJIOCKOCTH

HpaKTI/I‘IeCKOC 3aHATHE

Pemrenne 3a1a4 Ha NepHEHANKYISIPHOCTD NPSIMOM U IMIIOCKOCTH

Tema 3.4.
VYrusl MeXAy IPSAMBIMU
U TUIOCKOCTAMHU

ConepxxaHue y4eOHOro Marepuaja

HpaKTI/I‘IeCKOC 3aHATHE

Yrnel B NPOCTPAaHCTBE: Yrojd MEXIAy NOPSIMON M IUIOCKOCTBIO, JBYTPaHHBIN yroi,
JIMHEWHBIM YroJl JBYTPAHHOIrO yria. IlepneHauKyissp WM HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JO IJIOCKOCTH, PACCTOSIHHE OT MPAMOI 10 IJIOCKOCTH, MpOoeKuus (GUrypsl Ha
IJIOCKOCTh. llepneHauKyIsspHOCTh IUIOCKOCTEW: MPU3HAK NEPHEHAMKYISIPHOCTH JIBYX
mIockocTeil. Teopema o TpEX MepreHIUKYIISIpax

Tewma 3.5.
KoopauHatsl 1 BEKTOpBI
B IIPOCTPAHCTBE

Copep:xaHue y4eOHOIro MaTepuaja

Bexktop Ha mnockocth u B mpocTpaHcTBe. CllokKeHHE M BBIYMTAHUE BEKTOPOB.
YMHO)KeHHe BekTopa Ha uucio. PasznokeHue BekTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. IlpaBuno mapamnenenunena. Pemienue 3amad, CBSI3aHHBIX C MPUMEHEHHUEM
MpaBuJI JeicTBUil ¢ Bektopamu. [IpsiMoyronbHas cuctema KOOPAUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.

IIpakTHYeckoe 3aHsATHE

[Ipocreitime 3amauyn B KOOpJAMHATaxX. Yroa Mexay Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BpluncieHue yrioB Mexay MNPSIMBIMH U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOJ IPH PELICHUH F'€OMETPHUECKUX 3a/1a4

Tema 3.6.
[IpsiMbIe U TIOCKOCTH
B MPAKTUYECKUX 3a7auax

IIpogeccuonaibHO OPpHEHTHPOBAHHOE CO/lep:kaHMe (Co/lep:KaHue MPUKJIATHOTO
MO/1YJIfA)

IIpakTHYecKoe 3aHATHE

Pacnonoxenue MMpsAMBIX U IUIOCKOCTEN B OKpYyXXarmeM MHUpe (HpHpOI[e, HCKYCCTBC,
APXUTCKTYPC, TCXHI/IKC). Pemienue IMPAKTHUKO-OPUCHTHPOBAHHBIX 3a/1a4

Tewma 3.7.
Pemenue 3anau. [Ipsmeie

Conepxxanue y4eOHOro MaTepuasa

Pemienne 3amadu Ha HaxoXIACHHE TCOMCTPUUYCCKUX BCJIIMYMH C MUCIIOJIb30BAHHUCM
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U MJIOCKOCTH, KOOPJAUHATHI
U BEKTOP

anrmapara BeKTOPHOU aJireOphl

KonTpoJsbHas pabora 1o pasaeny 3

Pa3nes 4. OcHoBbI TpUroHomMeTpuu. Tpuronomerpuyeckue GyHKIUUH 26

Tema 4.1. Conepxxanue yueOHOro Marepuasa

OCHOBBI TPUTOHOMETPHUHU CuHyC, KOCUHYC ¥ TaHI'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT€HC 2
YHCIIOBOTO apryMeHTa. TpuroHomerpruyeckass  OKPYXHOCTb,  OIpeeNCHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
IIpakTnyeckoe 3aHsiTHE 4
Pemenue 3a1a4y Ha cUHYC, KOCUHYC ¥ TAHT€HC YMCIOBOTO apryMEeHTa.

Tema  4.2. Ocnosuble | Conep:kaHue yueOHOro MaTepuaJa 2

TPUTOHOMETPUYECKHE OCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI

TOXIECTBa IIpakTHYecKoe 3aHATHE 4
[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BHIPAKEHUM.

Tema 4.3. Copep:xaHue y4eOHOro marepuaja

Tpuronomerpuueckue Oynkuus. lepuonnueckue ¢pynkuuu. TpuroHomerpuueckue (GpyHKIMU, UX CBOWCTBA U 2

GyHKIMH, HMX CBOMCTBA H | rpaduku

rpapuku IIpakTHYeckoe 3aHATHE 2
Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH

Tema 4.4. Conep:xaHue y4eOHOIro MmaTepuaja

Tpuronomerpuueckue Pemenne  Tpuronomerpuueckux — ypaBHeHuil. IIpumepbl  TpUrOHOMETPUUYECKHX 2

YPaBHEHUS U HEPABEHCTBA | HEPABEHCTB
IIpakTHyeckoe 3aHsATHE 4
Penienne TpUroHOMETPUYECKUX YPaBHEHUH.

Tema 4.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE coJep:kaHHue (CoJepP:KaHUuEe NPHUKJIIATHOTO 2

Hcnonbs3oBaHue MOJYJ151)

TPUTOHOMETPUHU IIpoBeneHne MpakTUYECKUX pacueToB Mo (opMmyiaaMm TpUroHomerpuu. McnosiabzoBaHue

B npo(ecCHOHANBHON | rpaguKoB  (DYHKIMA JJIs WMCCIIENOBaHWsS IPOLECCOB W 3aBUCHMOCTEH, KOTOpBIE

chepe BO3HUKAIOT MU PEIIEHUH 33]a4 U3 APYTUX YU€OHBIX JUCLUIUIMH U pealbHON )KU3HU

Tema 4.6. CoaepikaHue y4eOHOr0 MaTepuajia 2

Pemenne 3aga4 | TpuroHomeTpuueckue GyHKIUHU, TOKIESCTBA U YPABHEHUS

TPUTOHOMETPUU KonTpoJsabsHas pabora no pasaeny 4

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
K 1.1

30



Pa3nes 5. IlpousBoanasi u neppoodpasHasi QyHKIUH 50
Tema 5.1. Coaepikanue yueOHOro MaTepuajia 2
MOHOTOHHOCTD 1 | [IpoMeXyTKM MOHOTOHHOCTM (YHKUMH. MaKCUMyMbl W MHUHHUMYMbl (PYHKIIHH.
KCTPEMYMBI ¢Gyakuun. | Hanbospliee 1 HauMeHblIee 3HaYeHre PYHKIMH Ha TIPOMEKYTKE
Touku sKCTpeMyMa OK 01,
Tema 5.2. CojaepikaHue yueOHOro MaTepuajia OK 02,
Ilonatne  HenpepbIBHOCTH | HempepbiBHBbIE QYHKIINH. 2 OK 03,
(yHKIHN. Meton | MpakTuueckoe 3ansiTne 4 OK 04,
WHTEPBAJIOB MeTo MHTEpBAJIOB JUIsl pEICHUs HEPABEHCTB OK 07
Tema 5.3. Conep:xxaHue y4eOHOro Marepuaja K11
[IpounzBogHas. [IpousBonnas ¢ynkuuu. ['eomerpuyeckuili U (GU3NYECKUH CMBICT POU3BOTHOM. 4
I'eomeTpuueckmit u | [TpousBoaHbIe deMeHTapHbIX QYHKIUNA. DOPMYNbl HAX0XKACHUS TPOU3BOAHON CYyMMBI,
buzvecKuit CMBICIT | IPOU3BEACHUS M YaCTHOTO (DYHKITHIA
IPON3BOJHOM IIpakTH4yeckoe 3ansTHE 6

[TpousBoanas pynkuun. Pemenne 3eqau
Tema 5.4. MonotonHocTs | Coaep:kaHue y4eOHOr0 MaTepuasia 2
GyHKIUY. Touku | [IpumeHeHre TMPOU3BOJHON K HCCICAOBAHUIO (YHKIMH HAa MOHOTOHHOCTh U
JKCTpEMyMa 9KCTPEMYMBI

IIpakTHYeckoe 3aHATHE 4

[IpuMeHeHre NPOU3BOJHOW K HCCIEIOBaHHUIO (YHKUUMH Ha MOHOTOHHOCTb U

9KCTPEMYMBI
Tema 5.5. Conepxanue yueOHOro Marepuasa 2
Haubounbmee 1 | Haxoxzaenue HauOOJbIIEro M HaMMEHbLIEro 3HAYeHHs (YHKIMH Ha OTpe3Ke.
HauMEHbIIIEe 3Ha4YCHHMA | [IpuMeHeHne MpOU3BOAHON ISl HAXOXICHUS HAWIYYIIEro PEIICHHUs B MPUKIAJHBIX
Gynxuun 3a/1avax, AJs onpeaeNeHusl CKOPOCTH Mpoliecca, 3alaHHOT0 GOpMYION UITH rpa@uKOM

IIpakTHyeckoe 3aHsITHE 4

HaxosxaeHne HanOoJIbIIero ¥ HAMMEHbBLIEro 3Ha4eHUsl (YHKIMU Ha OTPE3Ke.
Tema 5.6. Haxoxnenue | [IpogeccuoHaATbHO OpPHMEHTHPOBAHHOE CO/lepikaHMe (coAep:KaHHe TPHKJIATIHOIO 2

ONTUMAJIBHOTO pE3yJibTaTa C
IIOMOIIIBIO HpOH3BOI[H0ﬁ

MOJYJIst)

HpI/IKJ'IaI[HLIe 3agadyd, B TOM YHCIIC CONHUAJIBHO-3KOHOMHYCCKOTO H (I)I/BI/ILIGCKOFO
XapaKkTepa, uX pCIICHUC CPCACTBAMU MATCMATHYCCKOI'O0 aHaJIn3a
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IIpakTHYecKoe 3aHATHE 4
[Ipuknagneie 3amaud, B TOM YHCJIE COIMAIBHO-?KOHOMHYECKOTO M (H3UUECKOTO
XapaKkTepa, UX PEeIICHHE CPEACTBAMUA MAaTEMATHYECKOTO aHAJIN3a

Tema 5.7. Conepxxanue yueOHOro Marepuasa 2

[lepBooOpa3nas pyHKIUM IlepBooOpa3nas. Tabiuia nepBooOpa3HBIX
IIpakTHYecKoe 3aHATHE 4
Haxosxienue nepBooOpa3HbIx

Tema 5.8. Conep:xxaHue y4eOHOro Marepuaja 2

[Tnomans KpUBOIMHENHOM | MHTerpan, ero reoMeTpuuecKuid ¥ (U3MYeCKUi CMBICI. BbIUMCICHHE WHTErpaia mo

TpanenuH. ®opmyna | popmyne Herotona-Jleiibauna

Herorona — JleiOnuna IpakTuyecKoe 3ansTHE 4
Brruncnenue unrerpana no popmysne Heiorona-Jleitbuuna

Tema 5.9. Copep:xaHue y4eOHOro MmaTepuaja 2

ITpumenenne npou3BoaHON | Pemenne 3asad Ha NPUMEHEHUE MPOM3BOJAHOW W HMHTErpana Jiis BBIYUCICHUS

U 1epBoOOpa3sHON QyHKIUHN | GU3HUYECKUX BEIMYMH U IUIOINAAEH
KonTpoabHasi padora 1o pasueny 5

Pa3nen 6. MHOrorpaHHMKHM M TeJjia BpalleHusl 30

Tema 6.1. Conep:xanue y4yeOHOro Mmarepuaja 4

MHoOrorpaHHuKu
IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOTPDAHHUKA, BBINYKJIbIE U
HEBBIYKJIBIE MHOTOIPDAaHHUKM; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
IIpU3Ma; FPaHU U OCHOBAHUS MPU3MBbI; IpsSMasi U HAKJIOHHAs IPU3Mbl; OOKOBas U MOJIHas OK 01,
IIOBEPXHOCTh Npu3Mbl. [lapayuenenunesn, npsAMOYrOJbHBIA IAapaJUIENENUINIE] W €ro OK 02,
cBoiictBa. [lupamuia: n-yroyipHas nupaMmuja, TpaHd U OCHOBaHUE MHUpPaMUIbI; OOKOBas OK 05,
U TIOJIHAs NOBEPXHOCTb NMHUPAaMUIbL; NPaBUIIbHAA M YCEUYEHHAs NHUpaMUAA. DJIEMEHTBI OK 06
MPU3MBbI U TUPAMUJIBI. OK 07
IIpakTHYecKoe 3aHsATHE 4 MK 1.1
Brluncrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, TMaroHalu, yriibl

Tema 6.2. Coaepikanue yueOHOro MaTepuajia 2

[IpaBuinbHbIE

MHOTOT'PaHHHUKH. IIpaBuiibHBIE MHOTOTPDAHHMKHU: IOHSATHE IIPABUIBHOIO MHOIOTPAaHHUKA; IPaBUJIbHAs

[Tnomans NMOBEPXHOCTH | rpu3Ma M IpaBUIbHAS NIUPaMUAQA; PAaBWIbHAS TPEYTrOJbHAs MUPAMKUIA U NIPABUIIbHBII

MHOI'OI'DaHHUKOB TeTpa’p; Ky0. [IpencraBieHne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdJIp, JOJEKadp U
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ukocadap u Ap. Cedenus npusMbl ¥ nupamuisl. Ilnomans GOKOBOW MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTU MPSAMOW MPHU3MBI, IUIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOM
MOBEPXHOCTU TMpsiMON mpu3Mbl. [lnomans OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH
MpaBWJIBHOM MHpaMUJbl, TEOpeMa O IUIOIAagd OOKOBOM IMOBEPXHOCTU YCEUEHHOMU
I paMuIbl

HpaKTI/I‘IeCKOC 3aHATHE

[1nomaas 60KOBOM MOBEPXHOCTHU M MOJIHON MOBEPXHOCTH NMPSMOU MPU3MBI, TUPaMMU/IbI

Tewma 6.3.
Tena Bpamenus

Conepxxanue yueOHOro Marepuasa

Hunuaapuyeckas NOBEPXHOCTh, 00pa3ylolMe LWIMHIPUYECKONH IOBEPXHOCTH, OCh
IIPIJIPIHI[pH‘-ICCKOﬁ TMOBCPXHOCTH. ]_II/IJ'H/IHI[pI OCHOBaHMA HW OOKOBas IMOBCPXHOCTD,
oOpasyromias ¥ OCbh, IUIONIaAb OOKOBOM M TIOJHOW mMOBEepXxHOCTH. KoHuyeckas
MMOBEPXHOCTh, O0pa3yIoNIue KOHHYSCKOW TMOBEPXHOCTH, OCh M BEPIIMHA KOHUYCCKOM
noBepxHocTH. KOHyC: OCHOBaHWE M BEpIIMHA, 00pa3yroIiasi ¥ OCh, IUTOMAAb OOKOBOM 1
MTOJTHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3yliollhe W BBICOTA, OCHOBAaHUS W
OokoBas noBepxHocTh. Chepa u map: IeHTp, paanuyc, TMaMeTp, TUIOIIAIh TOBEPXHOCTH
cheprl. B3zaumHoe pacrosioskeHHEe cepbl M TUIOCKOCTH, KacaTelbHas IIOCKOCTh K
chepe, momans chepbl. M3o0pakeHue Ten BpalleHUss Ha TUIOCKOCTH. Pa3Béprka
WIMHIPA ¥ KOHyCa

IIpakTHYeckoe 3aHATHE

Pemenne 3a71a4 Ha TCJia BpalllCHUsA

Tema 6.4.
O0BEMBI u IUIOIIA N
MTOBEPXHOCTEH Tl

Conep:xaHue y4eOHOro MmaTepuaja

[Tonsitre 06 00BvEMe Tena B mpoctpancTBe. OCHOBHBIE CBOIicTBa 00BEMOB Ten. Teopema
00 00BbEME MPSAMOYTOJIBHOTO NapajuleNienuneia U CiIeICTBUS U3 He€. 00beM MupaMubl
u npu3Mbl. O0BEM HUIMHIPA, KoHyca. OOBEM 1m1apa u miomanas cdepsol. [logooHbIe Tena
B npoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU [OBEPXHOCTEH, 0O0bEMaMu
noao6HbIX Ted. CedeHus HUIMHpA (MapajljieIbHO U MEePHEeHAUKYISIPHO OCH), CEUEHUs
KOHyca (MapajuleIbHO€ OCHOBAaHUIO U MPOXOJSINEe Yepe3 BEpIIMHY), CEUEHHUs IIapa.
MHororpaHHuK, ONKUCaHHBIA 0KOJIO cdephl; cepa, BIUCaHHAS B MHOTOTPAHHUK WU B
TEJIO BPAILICHUS

IIpakTHYecKoe 3aHATHE

O06bEéM nunnHIpa, Konyca. O0BEM Iapa ¥ 1Iomaab cepsl.

Tema 6.5.
JIBuKeHre B MPOCTPAHCTBE.

IIpodeccuoHaIbHO OPHUEHTHPOBAHHOE COJep:KaHMe (CoAep:KaHUe NPHUKJIATHOTO
MOJLYJIst)
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Ceuenuss ¥ KOMOHHALMH
MPOCTPAHCTBEHHBIX (pUTYp

HpaKTI/I‘leCKOC 3aHATHE

CuMMeTpust B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKHU, IPSIMOM, IUIOCKOCTH.

B Npo(eCCUOHATIBHBIX | DJIeMEHTHl  CHMMETPHHM B [HPaMUAX,  HapaUlelienuIeax,  MPaBUIbHBIX
3a1ayax MHOTOrpaHHukax. CuUMMeTpUsi B HpHUpOJE, APXUTEKType, TEXHUKE, B ObITYy, B
npodeccun. Mcnonp3oBaHWEe BWKEHUH B MPOCTPAHCTBE IPU PEUICHHM 3a/1ad.
[TocTpoenne ceueHnit MHOTOTPAHHUKOB U TeJ BparieHusi. Meron cienoB. Komounarms
TE€J BpalIeHUss U MHOTOTPaHHMKOB. Vcrosib30BaHME KOMOWHALMH MHOTOTPAHHUKOB U
TEJ BpallleH!sI B IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4ax
Tema 6.6. ConepxxaHue y4eOHOro Marepuaja 2
Pemenue 3a1a4. | Beruncnenue BenuuuH (JUIMHA, Yrojl, 00beM, IUIOIIA b OBEPXHOCTH) N€OMETPHUUECKUX
MuororpanHuku ¥ Tena | ¢puryp, UCIOJB3ysS H3ydeHHbIe (QOPMYJIbl ©  MeETOAbL. [locTpoeHHe CceueHHi
BpallleHUs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJIHEHUE (BBIHOCHBIX) TUIOCKUX YepTexel u3
PUCYHKOB NPOCTHIX 0OBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y
KonTpoabHast padora no pasueny 6
Pa3nen 7. Teopusi BeposiTHOCTEl M CTATHCTHKA 30
Tema 7.1. Conep:xaHue y4eOHOro marepuasa 2
IIpencraBneHne JaHHBIX IIpencraBnenne QaHHBIX ¢ MOMOINBIO Tabaun u auarpaMM. CpenHee apudmeTHueckoe,
U omKcaresIbHas CTATUCTHKA | MeAMaHa, HauOoJblllee W HAaUMEHbIlee 3HAYCHHs, pa3Max, IUCIEpCHs, CTaHAapTHOE
OTKJIOHEHHUE YMCIJIOBbIX HA0OPOB
Tema 7.2. Conep:xaHue y4eOHOro MmaTepuaJja 2
Cnydaiinble coObITHS. Crydaiinbple SKCIIEpUMEHTHI (OMBITHI) U CIIydailHble COOBITHS. DJIeMEHTapHble COOBITUS
Onepauny Haj COOBITHAMM | (MCXO/1bI). BeposTHOCTH CITy4aliHOTO COOBITHS. BIM30CTH YacTOTHI W BEPOSITHOCTH
coObiTuil. CiyyaiiHble OMNBITBI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposTHOCTH COOBITHI B OIIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMMU.
Omnepanuu HaJl COOBITUAMU: NepeceyeHue, 00beIMHEHNE, TPOTUBOIOJIOKHBIE COOBITHUS.
Huarpammsel Oiniepa. dopmyiia CI0KEHHS BEPOSTHOCTEH. YCIOBHAas BEPOATHOCTD.
YMHOXEHUE BeposATHOCTEH. JlepeBo ciydallHOro skcrnepuMeHta. Popmyna MOJHOU
BeposATHOCTH. HezaBucumble coObITHS
IIpakTHyeckoe 3aHATHE 4
Pemenue 3a1a4 Ha BEpOSITHOCTh
Tema 7.3. IIpodeccuoHaIbHO OpPHEHTHPOBAHHOE COJepXaHUe (CoAepkaHHe IPHKJIATHOIO 2
BeposTHOCTB MOJLYJIst)
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B npodeccnoHaIbHBIX
3amadax

Conepxanue yueOHOro Marepuasa

[TepBuunas oOpaboTka CTaTUCTHYECKHX JaHHBIX. ['paduueckoe WX MpencTaBICHHE.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOaeMbIX TaHHBIX.

HpaKTI/I‘IeCKOC 3aHATHE

OneHka BepoOATHOCTH COOBITHA B NPOQECCHOHATBHONW JESITEIbHOCTH, pELICHHE
npodecCHOHANBHBIX 33/1a4 Ha BEPOSITHOCTH COOBITHSI, TIPUMEHEHHUE CTAaTUCTHYECKHX
METOIOB JJIsl pelieHus Npo¢eCCHOHANIbHBIX 3a/1a4

Tema 7.4.
DneMeHTbl KOMOMHATOPUKH

Conepxxanue yueOHOro Marepuasa

KomOunaTtopHoe npasuiio ymHoxeHus. [lepectanoBku u paxtopuan. Yucno coueTaHui.
Tpeyronbauk [lackans. @opmyna 6uHoma HproToHa

HpaKTI/I‘IeCKOC 3aHATHE

[TepecTtanoBku u pakTopHal.

Tema 7.5.
Cepun mocienoBaTEIbHbBIX
UCHBITAaHUN

Copep:xaHue y4eOHOro marepuasa

bunapuelii ciyuyaliHplii ONBIT (MCHBITaHUE), ycnmex U Heyaaya. HesaBucumbie
ucnelTanusd. Cepust HE3aBUCUMBIX UCIIBITAaHUM A0 nepBoro ycnexa. Cepust HE3aBUCUMBIX
ucnblTaHui bepHymim

Tema 7.6.

CnyvaliHble BEJIWYHUHBI H

Copep:xaHue y4eOHOro MmaTepuaja

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTel. [[uarpamma pacnpenesneHus.
[Ipumeps! pacnpenieneHuid, B TOM 4YHcCiie, TeOMETPHUECKOe U OMHOMHUAIIBHOE.

pacrpeneseHusl. . )
MaTeMaTHieckoe UucinoBple XapaKTEPUCTHKM CIIy4alHBIX BEIMYMH: MAaT€MaTH4YECKOE OXKHMJAHUE,
. . | aucrepcuss ¥ CcTaHZapTHOE OTKJIOHEHHWE. [Ipumepbl NpUMEHEHHs MaTeMaTH4eCKOIro

OKHJJAHHE CIIy4aiiHOI .

OKHMJAaHMs, B TOM YHCIE€ B 3aJadax U3 IOBCCIHEBHOM JKM3HH. MaremaTudeckoe
BEJIMYHHBI . .

oXkujlaHue OuHApHOM ciy4aiHOM BenuuuHBL. MaremMaTHYecKoe OKUJAHUE CYMMBI

CIIydaliHbIX BEJIMYMH. MareMaTH4ecKoe 0XKMIAaHUE U JUCIEPCUS I€OMETPHUYECKOIO U

OMHOMMAJIBHOTO pacrpeeieHuit

IlpakTH4eckoe 3aHATHE

Pemenue 3ajau Ha MaTEMAaTUYECKOE 0XKMJIAHUE, IUCIIEPCUIO U CTaHIAPTHOE OTKJIOHEHHUE.
Tema 7.7. Coaepikanue yueOHOro MaTepuajia

3akoH  OOJBIIUX  YHUCEI.
HenpepsiBHbIE  citydaiiHbie
BEJIMYUHBI (pacrpeieneHus)
HopmansHoe

3aKkoH OOJBIINX YKHCET U €ro poJib B HayKe, MpUpoje U oduiecTse. BeiO0OpouHbId METO
uccinenoBanuil. IlpuMepsl HeNpepbIBHBIX CiydailHbIX BelWuuH. IloHATHE O MIOTHOCTH
pacnpeneneHus. 3anadu, NPUBOJIALIME K HOPMAIbHOMY pacnpeneneHuto. [lonstue o
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pacrpezeneHue HOPMAaJIBHOM PacIpeIe/ICHUN

KonTpoabnas paéora no Temam pasnena 7 2
CamocrosiTesibHas padoTa 00y4arouuXxcst 12
KOHCYJIbTAIUS 2
IIpomexyTounas arrecranus (Jk3ameH) 18
Bcero: 228
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3. YcaoBus peaju3anuu NporpaMmsbl 001eo0pa3oBaTe/ibHOM JUCHUIIIMHbBI
3.1. [laa peanusauuu NPOrpaMMbl JAUCHUIUVIMHBI [O/LKHBI OBITH

NpeayCMOTPEHBI cJieyolue cliequaJbHble OMeIeHus

Peanuzauus mnporpamMMmbl JIUCUMIUIMHBL TpeOyeT Haiuuusg y4eOHOTO
KaOMHETa MaTEeMAaTHKHU.
TexHuueckue cpeacTa 00ydeHHUs:
- KOMILUIEKT YepTEeXHOT0 000pYyI0BaHUS U MPUCIIOCOOIEHUH sl IIKOIBHONU JOCKH
(TpeyronbHUK, TPAHCTIOPTUP, LIUPKYIIb, TUHEHKA);
- MOJENW HJii M3Y4YEeHHs] TeOMETpUYECKHX QUryp (4acTu LEJIOoro Ha Kpyre,
TPUTOHOMETPUYECKUI KPYT, CTEPEOMETPUUECKU HaOOp, HAOOPbI TEOMETPUUECKUX
Mojenel u GUryp ¢ pa3BepTKom).
3.2. UupopmanuoHHoe odecnevyeHne peajJu3anuy NporpaMmmbl

Jns  peanuzanuu  OpOrpaMMbl  TUCHUILIMHBL ~ OMOIMOTEYHBIM  (OHA
o0Opa3oBaTeIbHOM OpraHu3aldy JODKEH HMETh IMeYaTHbIe HW/WIM JJIEKTPOHHBIE
yu4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HUMHU Yy4yeOHbIe mocoOusi (mpu
HAJIMYWHU), OMYIIEHHbIE K MCIOJIB30BAHUIO TPHU peau3alii 00pa30BaTEebHBIX
IpOrpaMM CpeIHEro NpogpecCHOHAIBHOTO 00pa30BaHMs, pealu3yeMbIX Ha 0asze
OCHOBHOTO 00111er0 06pazoBaHus’®,

IIpu peanuzamuu nporpaMmbl AUCUUIUIMHBI BO3MOXXHO HCIIOJIB30BAHUE
AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIICHHBIX K HMCIOIB30BAHUIO MPU

peanu3anuy 06pa3oBaTeIbHBIX IPOrPaMM CPEAHEro 00mero oopa3oBanus’.
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4. KoHTpPO/Ib M OlIEHKA pe3yJbTATOB OCBOCHHs 001Ie00pa3oBaTeJbHOM

JTUCHMILTHHBI

KonTpois» u ouenka

pe3yJIbTaToOB

OCBOCHHA

o01reo0pa3zoBaTenbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (popmupoBaHue oOUIMX U MPO(ECCHOHANBHBIX KOMIIETEHUMU IO pasjeiam u

TEMaM COZEpkKaHHsl yueOHOro Marepuaa.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEHIHA MeponpusTUs
OK 01. Beibupars cnoco6st | Tema 1.1, 1.2IT-0/c®, 1.3, TectupoBanue
perieHus 3amau | 1.411-o/c, 1.511-o/c, 1.6. VYerHbIl onipoc
npodecCuoHaIbHOM Temor 2.1- 2.7, 2.8 Il-o/c, | Maremaruueckuii AUKTAHT
JESITeILHOCTH — TPUMEHUTENbHO | 2.9. [IpencraBnenue
K Pa3JIUYHbIM KOHTEKCTAM Temnr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MNPAKTHUECKUX
3.7. pabot
Temor 4.1 - 4.4, 4.5I1-o/c, | KontpoasHas paboTa
4.6. Brinonnenue 3aMaHui
Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOI
5,4, 5.5I1-o/c, 5.6. aTTecTaluu
Temsl 6.1 - 6.5, 6.611-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.311-0/c,
714-7.17.
OK 02. UcnonwzoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanme
coBpeMeHHBIe cpencTBa moucka, | 1.4I11-o/c, 1.5I1-o/c, 1.6. YcTHBI# onpoc

aHanu3za W uHTepnperauuud | Temsl 2.1- 2.7, 2.8 II-o/c, | MaremaTH4eCKuil JUKTAHT
nHpopManuu, 2.9. [IpencraBienue
u undopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yapTaTOB MPaKTUYECKHUX
TEXHOJIOTUU Ui BblMIOJIHEHUs | 3.7. pabot
3aja4 npodeccuonanpHor | Temsr 4.1 - 4.4, 4.511-0o/c, | KonTponsHas pabora
NesITeNIbHOCTH 4.6. Brinosinenue 3a/laHui

Temsr 5.1, 5.2, 5.311-o/c, | mpomMexyTOUHOI

5,4, 5.5I1-o/c, 5.6. aTTeCcTaluu

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

6.7-6.9.

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

74-1.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBaHue
u peanu3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHbIl onpoc
npodeccruoHanibHOE Temnr 2.1- 2.7, 2.8 II-o/c, | MaremaTtuyeckuii AUKTaHT
u JTUYHOCTHOE pa3Butue, | 2.9. [IpencraBnenue
MpEANPUHUMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTUYECKUX
NeATEIHLHOCTD 3.7. pabot
B npodeccuonanbHoil cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KonrposabHas paborta
WCIIOJIb30BATh 3Hanus | 4.6. Brimonnenue 3a/laHui
no ¢QuuancoBoil rpamotHoctH | Temsl 6.1 - 6.5, 6.6I1-0/c, | mpomexyTouHOH
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B Pa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTeCTalUU
CUTYaIUSIX Temwr 7.1, 7.2, 7.3I1-0/c,

74-7.7
OK 04. OddexruBro | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanwue

B3aMMO/ICHCTBOBATh U pabOTaTh
B KOJIJIEKTUBE U KOMaHJE

1.4IT-o/c, 1.5I1-o0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temur 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-o/c, 5.6.

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

VYerHbIi onpoc
MaremaTuyecKuil JUKTaHT
IIpencraBienue
pE3yJabTaTOB TMPAKTUYECKUX
pabot

KonTponbHas padbora

6.7-6.9. Brimomxenue 3aJJaHui
Temor 7.1, 7.2, 7.311-0/c, | mpomexyTOYHOI
14-7.7 aTTecTaluu

OK 05. Ocymectmste yctHyro | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

U MHUCBMCHHYIO KOMMYHHKAIIUIO

Ha TOCYJapCTBEHHOM  SI3BIKE
Poccniickoit denepannu
c y4eToOM 0COOEHHOCTEHN
COIMAIBHOTO

U KyJIbTYPHOTO KOHTEKCTa

1.411-o0/c, 1.511-0/c, 1.6.
Temsr 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,

VYerHbIM onpoc
MareMmaTudecKknii JUKTaHT
[IpencraBnenue
pPE3YIHTATOB TPAKTUUECKUX
pabot

KonTponbhas pabora

4.6. Brinonnenue 3aMaHui
Temobr 5.1, 5.2, 5.3[1-0/c, | mpomexyTOUHOI
5,4, 5.511-o0/c, 5.6 aTTecTaluu
OK 06. ITposiBasTe rpakmancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TecrupoBanmue
MaTPUOTHYECKYIO noswuruio, | 1.4I1-o/c, 1.511-0/c, 1.6. YcTHBI# onpoc
JEMOHCTPUPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | MaremaTH4eCKUi TUKTAHT
[IOBENICHUE Ha ocHoBe | 2.9. [IpencraBnenne
TPaIULIMOHHBIX Tembr 4.1 - 4.4, 4.5I1-0/c, | pe3ynbTaTOB NPAKTUUECKUX
oO1euenoBevyecknx IeHHOCTeH, | 4.0. pabot
B ToM uyucie ¢ yderom | Temsr 5.1, 5.2, 5.3I1-o/c, | KoHnTposbHas pabota
rapMOHHU3ALUN 5,4, 5.5I1-o/c, 5.6. Brimonnenue 3aJaHui
MEKHAIMOHAJIBLHBIX Tembr 7.1, 7.2, 7.3I1-0/c, | mpomMexyTOYHOM
1 MEKPEIUTUO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTecTalun
MIPUMEHSATH CTaHIapThI
AHTUKOPPYIIIUOHHOTO
ITOBCACHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.21I-o/c, 1.3, | TectupoBanue
COXPAHEHUIO okpyxaromeit | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHBI onpoc
cpepl, pecypcocoepexennto, | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTruueckuil JUKTaAHT
MIPUMEHSTH 3HaHusg | 2.9. [Ipencrapienue
00 H3MEHCHHU knumata, | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yiabTaToB MPaKTHUYECKUX
IIPUHIIMIIBI oepexnuBoro | 3.7. pabot
MIPOU3BO/ICTBA, spdextuBno | Temsbr 5.1, 5.2, 5.3I1-o/c, | KonrponsHas pabota
neiicTBoBaTh B upe3BbluaiiHbx | 5,4, 5.501-0/c, 5.6. Brinonnenue 3aJaHuI
CUTYyaLUAX Tems! 6.1 - 6.5, 6.6I1-0/c, | MpoMeXyTOUHOMH
6.7-6.9 aTTeCTalluU

[IK 1.1. OcyiiecTBasTh
COIIPOBOXCHHUE, B TOM YHUCIIE
JOKYMEHTAIIMOHHOE, MPOLIEAYpPbI
3aKyIIOK.

IT-o/c
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