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1. OBIIAS XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBIAETCS 005S3aTENbHOM YacThIO
00111e00pa3oBaTEIbHOrO HUKJIA 00pa3oBaTeibHONM Tporpammel B cootBeTcTBUU ¢ OI'OC CIIO
1o 09.02.12 «Texnnuyeckas IKCILIyaTAIUsI M CONMPOBOXKIeHHEe MHPOPMAIMOHHBIX CHCTEM

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS M CIUILJINHbI:
1.2.1. leapb AUCUMIIIIHHBI

Copepxanre  mporpamMMmbl  00IIE00pa30BATENBLHOM  MUCHUIUIMHBL  «MaTemMaThka
HaIpaBJIECHO Ha JIOCTHKEHUE pe3ynbTaToOB ee U3y4YeHUs
B cooTBercTBUU ¢ TpeboBanusmMu OGI'OC COO c yderom npodheCCHOHATBLHOW HAIPABICHHOCTH
oroc CIIO. [IpuopureTHbIMU LEJAMHU o0yJeHus MaTeMaTHKe
Ha 0a30BOM ypPOBHE SBJISIOTCS:

dbopMUpOBaHHE  LEHTPAIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECIEeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUUYECKOTO0 00pa30BaHus 00yUYaIOIIUXCS;

nojABeAcHUE O0yJaroNIuXcsi Ha JAOCTYMHOM JUII HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3HU
MaTeMaTUKu u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH OOIIEH KyJbTyphl YEJIIOBEUECTBA;

pa3BUTHE  MHTEUIEKTYaJIbHBIX M  TBOPYECKHMX  CIIOCOOHOCTEH  OOydYarommxcs,
MO3HABATEIILHON aKTUBHOCTHU, UCCIIEOBATENLCKUX YMEHUN, KPUTUYHOCTH MBILUICHUS, HHTEpeca K
W3YYEHUIO MaTEMaTHKU;

dbopmupoBanue (GyHKIIMOHATIHLHOW MAaTeMaTUYECKON I'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4eCcKue ACTICKTBI B pealbHBIX YKU3HEHHBIX CUTYaIUsIX
u npu WU3y4YeHUU TPYTHUX JUCITUTUINH, MIPOSIBJICHUS 3aBUCUMOCTEHN
U 3aKOHOMEpHOCTEeH, (HOpMYyTHUpOBaTh WX Ha SI3bIKE MATEMATHUKH M CO3JaBaTh MaTeMaTUYECKHE
MOJICIIH, MIPUMEHSTD OCBOCHHBIN MaTeMaTU4eCKuil ammapar
JUIS PEIICHHS TMPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, 3aaad MpodecCUOHATBHON JCSTEIHHOCTH,
MHTEPIPETUPOBATH U OIIECHUBATH MOJYUYEHHBIE PE3YIbTAThI.

1.2.2. IlnaHupyemble Ppe3yJabTaTbl OCBOGHHMs 001e00pa3oBaTeIbHON JUCHMILIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO

O6mme xkommereHuu (gaee — OK) OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTanpeMETHBIMU U NMPEAMETHBIMH pe3ysbTaTaMu oOyueHusi 6a3oBoro ypoBHs (nanee — I1P6)
®I'OC COO npexncrapiieHbl B Ta0IULIE:



Koa u HauMeHOBaHMe

Pe3yabTarnl 00yyeHus

(popMupyembIx
KOMIIeTeHUMIA Oo0mme JAucnunimHapHbie
OK 01. Bribupats criocoObl | JINUHOCTHBIE — pe3ynbTaThl  JMOJDKHBI — oTpaxkarh | [IPO1. Bmamenue meromamu 10Ka3aTeNbCTB, alTOPUTMAMHU

peleHus 3ajau
npodeccuoHanbHOM
JeATeTbHOCTH
MPUMEHUTEITHLHO

K pa3jInYHbIM KOHTCKCTaM

B YaCTH: TPYAOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TPYydy, OCO3HAaHHE IICHHOCTH
MacTepCTBa, TPYIOII00UE;

aKTUBHOMU

- T'OTOBHOCTB K JACATCIIBHOCTH

TEXHOJIOTMYECKOW M COLIMAJIbHOM HAIpPaBIECHHOCTH,

CIIOCOOHOCTh VUHUIMMPOBATbD, IUIAHUPOBATh
u CaMOCTOSATENIbHO BBITIOJIHSTh TaKyo
NEeSATEIbHOCTD;

- HHTEpeC K pa3IMYHbIM chepam

npodeccnoHanbHOM e TENbHOCTH.
MeTtanpeameTHble pe3yinbTaThl JOJKHBI OTPaXKaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHI

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENIEHO (dhopMynpoBaTh
U aKTyalu3MpoBaTh IMpobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBaThb  CYILIECTBEHHBIH  MPU3HAK

WM OCHOBaHUS MJi1 CpaBHEHUS, KiIacCH(PUKAIUU
1 0000IIEHUS;
- ONpeNeNATh IeNn

mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

JCATCIIBHOCTH, 3aJaBaThb
- BBIABJIATH 3aKOHOMCPHOCTH MW IIPOTHUBOPCUUSA
B PaCCMATPUBACMBIX SABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIbHOCTH, OLICHUBATDH

pewieHus 3az1a4; yMeHue (OpMyJIMpOBATH OINpEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOJIUTH JOKA3aTEJIbHbBIE
paccyKIeHUs B XO/I€ PELICHUs 3aay;

[1P62. YMmeHue onepupoBaTh MOHSATHSIMH: CTEIIEHb YMCIIA,
BBIMOJIHATD

norapudm BBIYHCIICHUE

3HAYCHUH

YuClia; YMEHHE
u npeoOpa3zoBaHUs
jorapudmamu,
BBIPXKEHHUI;

BBIPD aKEHHUI CcOo CTCIICHAMU n

npeoOpa3oBaHus JPOOHO-pAIIOHATBHBIX

[1PG3. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIBHEIE,

UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapumMuyuecKue, TPUTOHOMETPUUYECKHE YpaBHEHUA U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue ¢byHKIMS,
HenpepbIBHAass (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OINPEEIICHHBIM NHTETPAJl; YMEHUE HAXOAUTh ITPOU3BOIHBIC
AJIEMEHTApHbIX  (PYHKIUA, CIIPaBOYHbIE

MaTepHraJibl; UCCICAOBATHL B HpOCTeI\/'IH_II/IX crydasax (bYHKHHH

ONEPUPOBATh  TMOHSITHUSIMH:

HCIIOJIb3YA

Ha MOHOTOHHOCTbD, HaXo0aUuTh HauOOJIbIINE

U HauMEHbIIME 3Ha4eHWs (QYHKIMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BAHUEM anmapara
MaTeMaTHYeCKOIro aHalnu3a; IPUMEHATh MMPOU3BOJIHYIO TIPU
peleHnn 3a1a4y

Ha ABUXKCHUC, PCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3a1a4YN




COOTBETCTBHE PE3yJbTATOB IEJISAM, OIICHHBATH
PUCKHU TIOCTIEACTBHIA JESTEILHOCTH

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJAJIETh HABBIKAMU Y4EOHO-UCCIIEAOBATEIBCKOM
Y TIPOEKTHOM JIeATEIIbHOCTH, HABBIKAMHU Pa3peIICHUS
npo0em;

- BBUBIATH  IPUYUHHO-CIICJICTBEHHBIC
U aKTyaJu3upOBaTh 3aJady, BBIABUIATh THIIOTE3Y

apryMEHTBI

CBA3U
ee peuenus, HaXOJIUTh
JUIsL JOKA3aTeIbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh
rapamMeTpsl U KpUTEPUU PELICHNUS;

- AHANM3MPOBATH IIOJYYEHHBIE B XOJE PEIICHUS
3a/1a4u

pPE3yJIbTaThI, KPUTHYCCKHU

IMPpOrHO3UPOBAaTb HM3MCHCHHUC

OLICHUBATh
UX JIOCTOBEPHOCTb,
B HOBBIX YCJIOBUSX;
pa3pabaTrbIBaTh IUIAH PeLICHUs IPOOJIEMbI C YUETOM
aHaJm3a MMEIOIINXCA MaTepHualbHBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;

- YMETh IIEPEHOCUTh 3HAHUSA B II03HABATEJIBHYIO

U IPAKTHUUYECKYI0 00J1aCTH KU3HEACSITEIbHOCTH;

- yMeThb HMHTETPUpPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00acTei;
- BBIBUTATh HOBBIE HJIE, npeagarath

OPUT'MHAJIBHBIC IMOAXOAbI U PCHICHUA

Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XK/ICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

[1PGS. YMeHue ornepupoBaTh MOHSATUAMH: pPALMOHATIbHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
byHKIMKH, 00paTHBIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
W3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEIICHUH 33124

HCIIOJIB30BAThb

U3 JAPYruxX Y4YeOHBIX MPEAMETOB W 3a7ad H3 peaabHOM

JKU3HU; BBIpAXarTh (QOpMyJaMH 3aBHCHMOCTH MEXIY
BEJIMYUHAMU;

[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4M Pa3HBIX TUIOB (B
TOM 4YHCJIC Ha TPOILCHTHI, JIOJU M YacTH, Ha JIBXKCHHE,

pa60Ty, CTOUMOCTDb TOBApPOB W YCIIYI, HAJIOI'HU, 3ada4u H3

o0nacti  ynopaBieHHs  JMYHBIMH M CEMEHHBIMU
¢uHaHCAMM);  COCTaBIATh  BBIPAXKEHUS,  ypaBHEHHUS,
HEPAaBEHCTBA M HUX CHCTEMBl II0 YCJIOBHMIO 3aJayH,
UCCIIENOBATh  IIOJYYEHHOE  pPEIICHHE W OLCHHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MNOHSTUSAMU: CpEIHEE

apudmernyeckoe, MenuaHa, HauOoybllee U HaUMEHbBIIIEE
3HAYEHUS, pa3Max, IUCIEPCUs, CTaHAapTHOE OTKIOHEHHE
YHCIOBOTO0 Habopa; yMEHHE U3BIIEKAThb, HHTEPIIPETUPOBATH
uH(pOpMaIlMIO, TPEACTABICHHYIO B  Tabiumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa peaTbHbIX
MIPOIIECCOB W SIBJICHUW; TIPEJCTABIATh WH(HOPMAITUIO C
TalJIHIL u

IIOMOIIBIO AuarpamMmm;

JTaHHEIE, B

HCCIIEIOBATH

CTaTUCTHYCCKHEC TOM YHUCJIIC

C IIPUMCHCHHUEM rpa(bnquKHx MCTOOOB U JJICKTPOHHBIX




CPEICTB;
ITP68. YMeHue onepupoBaTh NOHATUSAMU: CIIy4alHbII OIBIT
U clydyaifHOe COOBITHE, BEPOSITHOCTh CIYyYaifHOTO COOBITHS,
YMEHUE BBIUYUCIATH BEPOSITHOCTb C  HCIOJIB30BAHUEM
rpaduyecKux METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyIbl MpU pelIeHUH 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO Cly4yailHBIMH BEIMYMHAMHU; YMEHUE IPUBOIUTH
IpUMEphl  NPOSIBJICHMS 3aKOHAa OOJBIIMX 4YHCENl B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPGY9. YMmenue omepupoBaTh MOHATHUSIMH: TOUYKA, MpsSMas,

IIJIOCKOCTD, IIpOCTPaHCTBO, I[ByrpaHHbIﬁ yroi,
CKPCIIMBAIOINECCA IIpsAMBIC, MapaJuiCJIbHOCTb n
NEPNCHAUKYIIAPHOCTD IPAMBIX

U IJIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YTOJI MEKY PIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHA JO IUIOCKOCTH, PpACCTOSIHUE MEXAY IPSAMBIMH,
paccTostHuE MEXAy IUIOCKOCTSMH;, YMEHHME MCIOJIb30BaTh
OpU pelleHUuH 3a7ay H3ydyeHHble (AKThl M TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLEHMBAaTh pa3Mepbl OOBEKTOB
OKpPY’KaIoILEro MUpa;

ITP610. YMenue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CceueHHe MHOTOTpaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamMuza, QuUrypa ¥ MOBEPXHOCTh BpalleHHs, HUIMHID,
KOHyc, 1map, cdepa, ceyeHUs QUIYpbl BpalleHHUS,
IUIOCKOCTh, Kacawomiasicss chepsl, LUIMHIPA, KOHYca,
IJIOIIAb TOBEPXHOCTH MHMPAMHIBI, IPU3MBL, KOHYCa,




MWIMH]IPA, IOk chepbl, 00beM Kyda, MPSIMOYTOJIbLHOTO
napajulejienunena, NUpamMHUAbl, OPU3MBL,  LUJIMHJpA,
KOHyCa, IIapa; yMEHHUE H300paxaTb MHOTOTPAaHHUKH
U I[OBEPXHOCTHU BpAIICHMs, HMX CEYEHHs] OT pPYKH, C
IIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHHE  DACIO3HAaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE; ~ YMEHHE  paclo3HaBaTb  IPABUJIbHBIC
MHOT'OTPaHHUKU;

IIP611 VYmenue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYPHI B TPOCTPAHCTBE,
HCIIOJIB30BaTh OTHOLICHHWE IUIOLIAJEH IOBEPXHOCTEN U
00BeMOB TOAOOHBIX (DUTYp TPU PEHICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH F€OMETPUYECKHE BEIMYMHBI
(nmuHA, yroj, IUIOmaab, 00beM, IJIOAJb MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHnue onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTeMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE NPOU3BEICHHUE, YTOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEICHHE
BEKTOpa Ha YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
bopMy1 KOOpIMHATBI CEPEeUHBI OTpPE3Ka, PpacCTOSIHHE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BbIOUpaTh MOAXOAAIMINN H3yYEHHBIH METO
JUIsL pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; yMEHHE MPHUBOJIUTH MPHUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM W  MHPOBOHN
MaTeMaTU4YeCKON HayKn




OK 02. Hcmonp3oBarhb
COBpEMEHHBIC CpencTBa
[IOVCKa, aHajanu3a 51

MHTEepHpeTanuy HHPOpMaIUH,
151 nH(pOpMaLMOHHbBIE
TEXHOJIOTHH JUISl BBIITOJIHEHUS
3ajad npodeccuoHanbHOM
NesATEeIbHOCTH

JInuHOCTHEIE pe3yiabTaThl JOJIKHBI OTpaXaTb B

YaCTH: HCHHOCTU HAYYHOI'O ITO3HAHUA:

-c(hopMUpPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKu U OOILECTBEHHOM MPAKTHKH,
OCHOBaHHOTO

Ha JIMajiore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIHUKYJIBTYPHOM MHPE;
MeranpeameTHble pe3yiabTaThl JOJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU IICﬁCTBI/I?IMPII

B) paboTa ¢ nHpOpManueii:

- BJIaJICTh HABBIKAMHU IOJNYYCHUS HWHPOPMAIMH U3
UCTOYHHKOB  pa3HBIX THIIOB, CAaMOCTOSITEIHHO
OCYIIECTBIISITh MOUCK, aHAIM3, CUCTEMAaTHU3ALHIO U
MHTEPIIPETari0 HH(GOPMALUK PA3IUYHbIX BUIOB U
dhopm mpecTaBieHus;

- cO3JlaBaTh TEKCThl B pa3IWYHbIX (QopmaTax ¢

y4eTOM Ha3HayeHHsT UHQPOpMaluu U LEJIeBOU

ayIUTOpUH,  BBIOMpas  ONTUMaNbHYIO  (opmy
IIPEICTaBICHUS
U BU3YaJIM3allly;
- OLEHUBaThb  JOCTOBEPHOCTb,  JIETUTUMHOCTH

PIH(I)OpMElI.[PIH, €C COOTBCTCTBUC TIPAaBOBbBIM U
MOPAJIbBHO-3TUYCCKUM HOPMaM;

- HCIOJIb30BaTh CpEACTBAa HH(OPMALMOHHBIX H

KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3aja4 c coOJIro1eHreEM

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pemieHus 3a1a4; yMeHue (OpMYIHpPOBATH OIPEIEICHUs,
aKCHOMBI

U TEOpPEMBI, MPUMEHSTh WX, MPOBOIUTH JIOKA3aTEIbHBIC
paccyXJIeHUs B X0OJIe peLIeHHUs 3a/1a4;

[1P62. YMmenue omepupoBaTh NMOHATHSAMHU: CTEIICHb YHUCIIA,
sorapupm yMeHUe

3Ha4YCHUH

qucia, BBITIOJIHATE  BBIYUCIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, mpeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUSIMH: PaIlMOHAJIBHBIE,
UppalMOHANILHBIE, MOKa3aTebHbIE, CTETCHHBIE,
norapuMuuecKue, TPUTOHOMETPUUECKHE YpAaBHEHUA U
HEPaBEHCTBA, UX CUCTEMBIL;

[IP64. VYwmeHue omnepupoBaTh byHKIHS,
HenpepbiBHAs  (QyHKIUS, nepBooOpasHas,
OTIpENIeICHHBIA MHTETPal; yMEHUE HAXOIUTh TMPOU3BOTHBIC
byHKIMH,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINX CITydasX (QyHKITHH

TIOHATUAMU
MIPOU3BOTHAS,
JJIEMEHTAPHBIX WCIIONIb3YSl  CIIPABOYHBIC
HanOOJIbIINE
W HaUMEHbIME 3Ha4YeHHs (QYHKIHA, CTPOUTh TpaduKu
MHOTOYIECHOB C HUCIOJIb30BaHUEM

Ha MOHOTOHHOCTb, HaXOJHUTh
arnmnapara
MaTEeMaTU4YeCKOro0 aHalIu3a; MPUMEHATh IPOU3BOAHYIO IIPU
pelIeHnn 3a1a4
Ha JIBIKEHHUE; pelaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a41
Ha HauOoJbIINEe U HAUMEHBIINE 3HAYEHUS], HA HaXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPGS5. YMeHue omepupoBaTh TMOHSATHUSIMH: palliOHAIBHAS




TpeOOBaHUI SPrOHOMHKH, TEXHHUKH OE30MAaCHOCTH,
THTHEHBI,  PEeCcypcocOepekeHusi, NpPaBOBBIX U
THYECKUX  HOPM, HOPM  HH(OPMAITMOHHOU
0e30IMacHOCTH

¢byHKuus, moka3aTenbHas (YHKUIMSA, CTENeHHas (QyHKIMS,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
¢bynkunu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3Yy4eHHBIX  (DYHKIHMHA, WUCHONB30BaTh TpapuKH IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4
U3 Jpyrux Yy4eOHbIX IPEeIMETOB U 33Jad M3 peajbHOH
KM3HM; BbIpaXaTb (opMylaMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d Pa3HBIX TUIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBHKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0macti  ynpaBleHHS  JHYHBIMH M CEMCHHBIMH
¢uHaHCAMM);  COCTABIATh  BBIPAXKEHHUS,  ypaBHEHMUS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3ajauH,
UCCIIeIoBaTh  IOJIyYeHHOE  pelIeHHe M OLICHUBATh
IPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MOHSTUSAMU: CpEIHEE
apupMeTHYecKoe, MenuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YEHUs, pa3Max, JWCIEPCHUs, CTAaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uHpOpMalMIO,  TpPEJICTaBIEHHYH0 B  Tabiaumax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOWCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TabmuIl M JUarpaMM;  UCCIIA0BaTh
CTaTUCTHYECKUE JIaHHBIE, B TOM qucie
C TpUMEHEHHEeM Tpa(HuYecKHX METOJIOB U AIIEKTPOHHBIX
CPEIICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CITYYaHBIA OTBIT
U CIIy4aitHoe COOBITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS,
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YMEHHE BBIYUCIATH BEPOSITHOCTb C HCIHOJIB30BAHHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynbl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CiIydYyallHBIMM  BEJIMYMHAMH;, YMEHHE IPUBOJHUTH
OpuUMepsl  TPOSBJICHUS 3aKOHA OOJNBLIMX  YHCEN B
HOPUPOIHBIX

¥ OOILECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKPEIIUBAIOIINECS psiMBIE, napaieIbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, yroJl MEX/1y MPSIMBIMHU, YTOJI MEXy TPSIMOI
U TUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKHU

JI0 TUTOCKOCTH, PACCTOSTHUE MEXTY MPSMBIMH, PACCTOSHHE
MEXTy IJIOCKOCTSIMHU; YMEHUE HCITOJIB30BATh TIPU PEIICHUH
3aa4  W3ydeHHbIe (AKTBI W TEOPEMbl ITUTAHUMETPHH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

[TP610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEUYeHHe MHOTOTpaHHHUKA, KyO, Mapaenenumnes, mpusma,
nupamMuia, QUrypa M TMOBEPXHOCTH BpAICHHs, HUIHHID,
KoHyc, 1map, cdepa, ceueHUs QUITYypbl BpalICHHS,
TUIOCKOCTh, Kacaromasics chepsl, IHIMHIPA, KOHYCa,
IIOMab TIOBEPXHOCTH IHPaAMHJbI, TPH3MBI, KOHYCa,
MUATUHIPA, TUIOMIAAb chepbl, 00beM KyOa, TPsIMOYTOJIHBHOTO
napajuielienuneaa, [HPaAMHABL, TPHU3MBL,  [HJIMHJpA,
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KOHyCa, IIapa; yMEHHE H300paxaTb MHOTOTPAHHUKH
U IOBEPXHOCTH BpAIICHMs, HMX CEYEHHUS OT PYKH, C
[IOMOUIbI0 YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB;  YMEHME  pacllo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  paclO3HAaBaTb  IPABUJIbHBIC
MHOT'OTPaHHUKU;

I[IP611 VYmMeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOLIAJEH IOBEPXHOCTEH U
00BeMOB TOAOOHBIX (DUTYp TIPU PELICHUH 33/1a4;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUYUHBI
(nmuHa, yroj, IJomanas, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh NOHATHAMMU: MPSMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKaJISPHOE IPOU3BEIECHHUE, YIOJI
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHHE
BEKTOpa Ha 4YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIHMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN U3yIEHHBIH METO
JUIsl pElIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M MHPOBOM
MaTeMaTU4eCKON HayKn

OK
U

03.

[InmanupoBaTh
pean30BbIBAaTh

JImaHOCTHBIE PE3YIbTATEI  JOJIKHBI  OTpaXaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

[1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pelieHus 3aaady; ymMeHue (GopMyIHpoBaTh OMpeAeNeHus,
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cOOCTBEHHOE
npodeccuoHaIbHOe
U JIMYHOCTHOE Pa3BUTHE,
peIPUHIMATEIBCKYIO
JeSITeNIbHOCTD

B npodeccuoHanbHOM cdepe,
UCIIOJIb30BaTh 3HaHUs
10 TIPaBOBOM U (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX

JKU3HCHHBIX CUTYallUAX

- cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTh OLIEHMBATh CUTYALIMI0 U MPUHUMATh
OCO3HaHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOWYUBOTO OYyILIEro;

- OTBETCTBEHHOE OTHOILUEHUE K CBOUM POIUTEISIM
U (WIK) ApYyTrUM WIEHaM CEMbH, CO3aHUI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  IPUHATHS  LEHHOCTEH
CEMEWHON MW3HU B COOTBETCTBUHM C TPATULIMSAMHU
HaponoB Poccuu;

MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazeHue  YHHUBEPCAJIIbBHBIMU  PETYJISITUBHBIMU
EUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITEJIBHO OCYIIECTBJIATh MO3HABATEIbHYIO
NEeSTETbHOCTh,  BBISIBISATH

npoOJeMbl, CTaBUTh

u bopMyIHpOBaThH COOCTBEHHBIE

B 00pa30oBaTEIbHON JAESITEIIBHOCTH U >KU3HEHHBIX

3aga4un

CUTyaluiaXx; CaMOCTOATCIIBHO COCTABJIATH  IIJIAH
peuicHu-d HpO6JIeMBI C Yy4€TOM  HUMCHOIIUXCA
peCypcCoB, COOCTBEHHBIX BO3MOXKHOCTEM
n Hpe,Z[HO‘ITeHI/II}'I; JaBaTb OLICHKY HOBBIM
CUTYyalluAM;

0) CaMOKOHTPOJIb:
HCIIOJIB30BAaTh IIPHUEMBI pe(bJ'ICKCI/II/I IJIL  OLCHKU
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

- YMCTb OLCHUBATbHb

PUCKKM HW CBOCBPEMEHHO

aKCHOMBI
U TEOpPEMbl, NMPHUMEHATh HUX, NPOBOIUTH JIOKa3aTeIbHBIE
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;

I1P64. VYwmenue byHKIHA,
HerpepbIiBHAas  (QyHKIHS, nepBooOpasHas,
OIIpEeJIeTICHHBI MHTETPAJl; YMEHNUE HAaXOJIUTh IPOU3BOIHBIC
DIIEMEHTAPHBIX  (QYHKIUHA,  HCIONB3ysS  CIIPaBOYHBIC

MaTepuasbl; UCCIE0BaTh B MPOCTEHIINX cIydasx (pyHKIIHH

ONEPUPOBATh  MOHITHUSAMM:

IMIpOU3BOJHAA,

Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
W HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOHUTH Tpa(HKH
MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYeCKOIr0 aHalIu3a; IPUMEHATh NIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 337Ul
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/ICHUE
IyTH, CKOPOCTU U YCKOPEHHUS;

ITP65. YMeHue omnepupoBarh MOHATUSMHU: pallOHATIbHAS
GyHKIMSA, MoKazareiabHas (QYyHKUUS, cTENeHHas (QyHKIH,
norapudmuueckas byHKIMS,
¢yHKIIMKM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH rpapuku
U3y4EHHBIX  (DYHKIMH, UCHONb30BaTh TpapuKH IpH
W3Y4YEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IIPU PELLICHUU 33124
U3 JPYruxX Y4eOHbIX MpPEeIMETOB M 33Jad M3 pEealbHOM

BbIpaXaTh (OpPMYJTaMHU 3aBHUCUMOCTH MEXIY

TPUTOHOMETPHUUECKHE

JKU3HU;
BEIMYMHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4H Pa3HbBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHXKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
obnactu CeMEMHBIMU

YIIPpaBJIICHUA JIMYHBIMHN u
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MPUHUMATh PEIICHHS [0 UX CHIDKEHUIO;
B) AMOLIMOHAJIBHBIA MHTEIUIEKT, MpEAIoararonui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOIIEH CTPEMIICHUE
K JIOCTWXXEHHIO LeIM U  ycIexy,
yMEHHE JeHCTBOBATH,
U3 CBOMX BO3MOXKHOCTEH;

ONTUMU3M,
MHHULIMATUBHOCTb, UCXO0Is
- HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMUMATh
SMOLMOHAIBHOE COCTOSIHUE [JPYIUX, Y4YUTHIBaTh

€ro npu OCYIICCTBJIICHUU KOMMYHUKAIIUU,
CIIOCOOHOCTH K COYYBCTBHUIO U COICPCIKNBAHUIO,

- COIMaJIbHBIX HaBBIKOB, BK/IIOYArOIINX
CIIOCOOHOCTD BBICTpanBaTh OTHOLICHUSA C APYIUMHU
JJFOABbMU, 38_6OTI/ITBCH, MNpOABJIATL HHTCPEC U

pazpemiats KOHQIUKTHI

¢uHaHCAMM);  COCTABIATH  BBIPAKCHHUS,  YypaBHEHHS,

HCpaBCHCTBA W HX CHUCTCMbI II0 YCJIOBHUIO 3aJda4u,

UCCJIEOBATh  MMOJIYYEHHOE  PEIIeHHEe W OLCHUBATH
MPaBIONOI00HOCTh PE3YIIbTATOB;

I1PG7. ONepupoBaTh cpeaHee
apudmernyeckoe, MenuaHa, HauOosblliee U HaUMEHbIIEE
3HAYEHMS, pa3Max, JIUCHEPCUs, CTaHIApTHOE OTKIOHEHHE

YHCJIOBOTO Ha6opa; YMCEHUEC U3BJICKATh, UHTCPIPETUPOBATH

VYmMmenue IIOHATHAMM

uHpopMaInio, TMPEACTaBICHHYI0O B  Ta0aMIax,

JuarpaMmax, rpagukax, OTpa)karollylo CBOMCTBA PeAIbHBIX

Ha

IIPOLIECCOB W SIBJICHUN; MPEJCTABIATh HH(POPMALUIO C

NOMOIBIO  TAabNUIl W JUarpamw; HCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJE C MPUMEHEHUEM
rpaduYecKuX METO/I0B U 3JIEKTPOHHBIX CPECTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciy4aiiHOe COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS,
YMEHUE BBIYHCIATH BEPOSTHOCTh C  HCIOJIB30BAHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U

dbopMyBl MpU pEUIEHUU 3ajad; OIEHHWBATh BEPOSITHOCTU

peabHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM  BeIMYMHAMH; YMEHHE MPUBOJIUTH
OpUMEpPbl  MPOSIBIEHUS 3aKOHAa OOJBIIMX 4YHMCET B
HPUPOIHBIX

1 OOIIECTBEHHBIX ABICHUIX;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pelIeHus 3a7add, pacrlo3HaBaTh MAaTEMAaTHYECKUE
(baKTbI

M MaTeMaTHUYECKHE MOJICNI B MPUPOJIHBIX U OOIIECTBEHHBIX
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ABJIICHUSX, B MCKYCCTBE;, YMEHHE IPHUBOJIUTH IIPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHUPOBOU
MaTEeMaTU4YeCKON HayKu

OK 04. DddexkTruBHO
B3aUMO/ICHICTBOBATh

U paboTaTh B KOJUICKTHUBE
Y KOMaHjie

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI

B 4aCTU: ICHHOCTH HAYYHOI'O ITO3HAHUA: OCO3HAHHC

OTpaXkaTh
IICHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBJIATh TPOCKTHYI0 W HCCIIEI0BATEIbCKYIO
JeSTeIbHOCTh MHIUBUAYATbHO U B TPYIIIES
MeTanpeaMeTHbIe pe3ybTaThl JIOJDKHBI OTPaXKaTh:
OByaneHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH
JICHCTBHUSMMU:

0) COBMECTHasl IeITEIbHOCTb:

- TOHMMAaTh M UCHOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaIbHOU pabOTHI;

- TPUHUMATH 1€ COBMECTHOH JIESITEIIbLHOCTH,
OpPraHHU30BBIBATE W KOOPAWHHPOBATH JEHCTBUS IO
€¢ JIOCTIDKCHMIO. COCTAaBIIATh IIJIaH JICHCTBHI,
pactpeneNaTh poJId ¢ y9eTOM MHEHHH yJaCTHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
OsBnageHue
JIECTBUSIMU:
T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHBBI U apTyYMEHTHI APYTUX JIOACH

IIpH aHAJIN3€ PE3YJIbTATOB ACATCIIbHOCTH,

YHUBCPCAJIbHBIMU PEryJIATUBHBIMUA

- TIpU3HABAaTh CBOE MPABO M MPABO JAPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C TTO3HUITIH
JPYTOTo YeoBeKa

I[IP67. VYwmenue onepupoBaTh cpenHee
apudmernyeckoe, MenuaHa, HauOousblliee U HaUMEHbIIIEE
3HAYEHUS, pa3Max, IUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE

YHCJIIOBOT'O Ha6opa; YMCEHUEC U3BJICKAaTh, UHTCPIPETUPOBATH

IIOHATHUAMM

uHpOpMaLHUIO, Tabaumax,

JIuarpaMmax, rpagukax, OTpakarollyl CBOMCTBA PeaIbHBIX

IPEICTaBICHHYI0 B Ha
IIPOLIECCOB W SIBJIGHUW; MPEJCTABIATh HHPOPMALUIO C

MOMOIIBI0  TAabMMII W JUarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJE C MPUMEHEHHUEM
rpaduyecKuX METO/I0B U 3JIEKTPOHHBIX CPECTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciyyaiiHO€ COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMEHUE BBIYHCIATH BEPOSTHOCTh C  HCIOJIB30BAHUEM
rpaUyecKuX METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKThl U

dbopMynBl MpU pEUICHUH 3ajad; OIEHHWBATh BEPOSITHOCTU

PCaJIbHBIX CO6LITPII>'I; 3HaKOMCTBO co CJ'Iy‘IaI\/'IHLIMI/I
BCIMYMHAMU, YMCHHC IIPUBOAUTH HNPUMECPBI IIPOABICHUA
3aKOHa OOJIBIIIMX YHUCCII B MMPpUPOAHBIX

U OOILIECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMNN U3ydEHHBIH METO
JUISl  pELIeHHs 3aJadd, pacro3HaBaThb MAaTEMAaTHYECKUE
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETH B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJIICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJUTH NPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
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MaTeMaTU4YeCKON HayKu

OK 05.

YCTHYIO H
KOMMYHUKAIHIO

OcCyliecTBIISTh
MMCbMEHHYIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit denepanuu
C Yy4eroM OCOOEeHHOCTeH
COLMAJIBHOTO ¥ KYJbTYPHOI'O

KOHTCKCTa

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI OTpaxXaTb
B 4aCTH:. OCTCTUYCCKOI'O BOCIIMTAHHA:
- OCTCTHUYCCKOC OTHOLICHUC K MHUPY, BKIIIHOYaA

9CTCTUKY 6LITa, HAay4YHOTr'O u TCXHHUYCCKOI'O

TBOpYECTBa, CHOpPTa, TpyAa M OOIIECTBEHHBIX
OTHOIIICHHH;

- CHOCOOHOCTh BOCHPHHHMATh Pa3IMYHBIC BHIIbI
UCKYCCTBa, TpPaaullMd U TBOPUYECTBO CBOETO U
IpyTUx OLyIIaTh  AMOILIMOHAIBHOE

BO3/EHCTBUE UCKYCCTBA;

HapoIoB,

MerarnpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
OmnazieHre YHUBEPCAIbHBIMA KOMMYHHUKATHBHBIMU
JCHCTBUSAMMU:

a) o0meHue: - OCYHIECTBIATh KOMMYHHMKAIMU
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPeACTBA OOLICHMS,
MOHMMaThb  3HAa4YeHHWE  COLMAJbHBIX  3HAKOB,

pacro3HaBaTh MPEATIOCHUIKH KOH(JIMKTHBIX
CUTYyallui ¥ cMAr4aTh KOH(MIUKTHI,
- Pa3BepHYTO M JIOTHYHO H3JIaraTb CBOK TOYKY

3pC€HHA C UCITOJIB30BAHUECM S3BIKOBBIX CPCACTB

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pelieHus 3aaad; yMmMeHue (GopMyIHpoBaTH OMpeAeTCHUs,
aKCMOMBI ¥ TEOPEMbI, TPUMEHSATh WX, NPOBOJUTH
JIOKa3aTeJIbHbIC PacCy>KJECHHUS B XO/€ pELICHUs 3a/1ay;

[1PG8. YMmenue onepupoBaTh MOHATUSAMHU: CIIYYalHBIA OIBIT
U ClIy4aiiHoe COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSTHOCTh C  HCIOJIB30BAHHEM
rpadUyecKuX METOAOB; MPUMEHATH (DOPMYIIBI CIOKECHHS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U

dbopMyBl MpU pEUICHUU 3a/ad; OLEHHUBATh BEPOSITHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEIMYMHAMH; YMEHHE IPUBOAMTH
IpUMEpPhl  NPOSIBJICHMS 3aKOHAa OOJBIIMX 4YHCENl B
[IPUPOAHBIX

U OOILIECTBEHHBIX SIBJICHUSIX;
ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, IBYTPAHHBIN yrou,
CKpelIMBaroIuecs npsIMbIE, napajuIeIbHOCTD u
NEePIEeHIUKYIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY NMPSAMBIMH, YTOJI MEKY NPIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSAMH, PACCTOSHUE OT
TOYKHU

JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH, PACCTOSIHUE
MEXY IJIOCKOCTSIMU; YMEHHE UCIIONb30BATh IIPU PEILICHUU
3ajjauy  M3ydyeHHble (AKTBl M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO

MHpa;
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I1P610. Ymenue onepupoBarh MOHATUSAMU: MHOTOTPaHHUK,
CEYCHHE MHOTOIPAaHHUKA, KyO, Mapajielenumnes, npusma,
nupamMuia, Urypa M TMOBEPXHOCTH BpAICHHS, UIHHID,
KoHyc, 1map, cdepa, ceueHUs QUTYpBl BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IJIOIIAb TOBEPXHOCTHM MHUPAMHJIBI, IPU3MBL, KOHYCa,
HWIMH]IPA, IIomaab chepbl, 00beM Kyda, MPSIMOYTOJIbHOTO
napajiejenunena, NUpaMuAbl, OPU3Mbl, LWIMHJIpA,
KOHyca, Iapa, yMeHue u300paxxaTbh MHOTOTPAHHUKH
W TIOBEPXHOCTH BpAlICHUS, WX CEYEHUS OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX
CpPEeICTB;  YMEHHE  paclo3HaBaTh  CUMMETPUIO B
IIPOCTPAHCTBE;,  YMEHHUE  pPAclO3HaBaTh  IPaBUJIbHBIE
MHOT'OTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TPOCTPAHCTBE, MOAOOHBIE (UIYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHHWE IUIOMIAJCH IMOBEPXHOCTEH U
00BeMOB NMOJOOHBIX GUTYp MPH PELICHUHN 3a]1aY;

[1P612. YMeHuEe BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroj, IJomaab, 00bEeM, IJIOMIAAb MOBEPXHOCTH),
UCIOJB3YS U3yUeHHbIE (POPMYIIBI U METOJIBL;

[TPG13. YMeHnue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
cUCTeMa KOOpJIMHAT, KOOpPAWMHATHI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpAa, CKAJIAPHOE IPOU3BEIEHUE, YIroJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHWCJIO, HAaXOAWTh C IOMOIIBI HM3yYEHHBIX
GbopMynT KOOpAWHATHI CEPEeIWHBI OTpe3Ka, pacCTOSHUE
MEXIy TBYMS TOUKAMU;

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/
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JUIsL pellleHus 3aJayd, paclo3HaBaTh MaTeMaTUYECKUE
(baxTb

U MaTEeMaTHYECKHE MOJICTTH B IPUPOIHBIX U OOIICCTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE MPUBOJUTH MNPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM W  MHPOBOM
MaTeMaTU4eCKOi HayKu

OK 06.
IPaXkIaHCKO-

[IposiBiATH

NaTpuOTUYCCKYHO IMO3UIHIO,

JEMOHCTPUPOBATh
OCO3HaHHOE MIOBE/ICHNE
Ha  OCHOBE  POCCHMCKHMX

AYXOBHO-HPAaBCTBCHHBIX

HeHHOCTeﬁ, B TOM YHCIIC

C y4Y4eTOM TapMOHU3ALMH
MEXXHALMOHAIbHBIX

" MEXPEINTUO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJApThI
AHTUKOPPYILIMLOHHOIO
MOBEICHUSA

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI OTpaxXaTb
B 4acCTu:
- rpaxaaHCKOro BOCIIMTAaHHUA: IIPUHATHUC

TPAAUIIUOHHBIX HAITMOHAJIbHBIX, OGHIC‘-ICJIOB@LICCKI/IX
T'YMaHHUCTHUYCCKUX U JCMOKPATHUICCKUX HeHHOCTCﬁ;
-IIATPUOTUYICCKOI'O BOCIIMTAHHA:

OCHHOCTHOC OTHOHICHHUE K TIOCYAapCTBCHHBIM
CHMBOJIaM, HCTOPUYUCCKOMY u MIpupoagHOMY
HacCJICAWIO, IMaMATHUKaM, TpaJuluiM  HaApOOdOB

Poccun, noctmkennsam Poccun B Hayke, HCKYCCTBE,
CTIOpTe, TEXHOJIOTUSAX U TPYIIE;

MertamnpeaMeTHbIe pe3yNbTaThl OJHKHBI OTPaXKaTh:
OBnazneHne  yHUBEPCAIbHBIMU

B) OMOIMOHAJIbHBIN

npeanoiararomuii copMUpPOBaHHOCTb:
--CaMOCO3HAHHUs,  BKJIOYAIOUIETO  CHOCOOHOCTh
MIOHUMAaTh CBOE AMOLMOHAIIBHOE COCTOSIHUE, BUJETh

HaIlpaBJICHUA pa3BUTHUA COOCTBEHHOM

peryiasTUBHBIMU

JIECTBUSIMHU: HHTCIIICKT,

SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;
- CaMOpEryJIHpPOBaHUs, BKJIIOYAOILETO
CaMOKOHTPOJIb, yMEHHE

OTBETCTBEHHOCTH 3a CBO€ ITIOBCACHNC, CITOCOOHOCTH

MNpUHUMATh

analnTupoBaTbCad K SMONUOHAJIIBHBIM H3MCHCHUAM

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, aJITOPUTMAMH
pelieHus 3aaad; yMmMeHue (GopMyIHpoBaTH OMpeAeiIeHUs,
AKCHOMBI

U TEOPEMBI, MPUMEHSTh HX, MPOBOJUTH JIOKa3aTEIbHBIC
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

[1P64. VYwmenue byHKIHS,

HenpepbiBHasE (YHKIUS, MPOU3BOJHAS, IEPBOOOpa3Has,

OIICPUPOBATh  IOHATUSMU:
OIIPEEIICHHBIN UHTETPaJl; YMEHUE HaXOAUTh IIPOU3BOIHBIC
JJIEMEHTApHbIX  (QYHKIMH,  HCHOIB3YA
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CITyqasx QyHKIUU

CIIPaBOYHBIC

Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMEHbIIME 3HAa4YeHUs (QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEMaTHUYECKOTI0 aHaJIN3a; MPUMEHATH IIPOU3BOJHYIO IIPU
peleHnn 3a1a4
Ha JBI)KEHHUE; PellaTh PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0XJIeHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue peniath TEKCTOBBIE 3a/1a4H PAa3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
padoTy, CTOMMOCTb TOBapOB M YCJIYT, HQJIOTH, 3aJa4d W3
obnmactTu  ympaBiIeHHUS

(I)I/IHchaMI/I) ; COCTaBJIATH

JIMYHBIMHN n CeMEHBIMHI

BBIPpAXKCHUA, YpaBHCHU,
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" INPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

- BHYTpEHHEHN MOTHBAIIHH, BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTH)KCHHIO eI U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH,
HCXOJ U3 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATH
AMOITMOHAIBHOE COCTOSIHHE JIPYTUX, YIYUTHIBATH €TO
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COIMAIbHBIX HAaBEIKOB, BKJTFOYAFOITHX
CIOCOOHOCTh BBICTpaMBaTh OTHOIICHUS C JPYTHMH
JIIOJBbMHU, 3a00THThCH,

MPOABJIATL  HHTCPEC U

pazpemiats KOHQIUKTHI

HCpaBCHCTBA W HX CHUCTECMbI II0 YCJIOBHUIO 3aJdadyu,

UCCIICIOBATh  TOJYyYEHHOE  pEIIeHHe U OICHUBAThH
MPaBIONOI00HOCTh PE3YIIbTATOB;

[1PG7. cpenHee
apuMeTHYECKOe, MeluaHa, HauOoJbllee W HauMCHBIICE
3HAYCHUs, pa3Max, JUCIEPCHUs, CTAHAAPTHOE OTKIIOHCHUE
YHCJIOBOTO HA0OPa; YMEHUE M3BJICKATh, HHTEPIIPETUPOBATH

uH(poOpMallMI0, TPEICTaBICHHYIO B  TaOiumax,

YMenue OIICpHUPOBATH IIOHATUAMU:

Ha
JuarpaMmmax, rpagukax, OTpa)karollylo CBOMCTBA PeAIbHBIX
NPOIECCOB W SIBJICHHUU; MPEICTAaBIATh HH(MOPMAIHIO C
IOMOII[BIO Ta0JIUIL u

AuarpamMmm, HUCCICI0BATh

CTaTUCTUYECKHUE JTAaHHBIE, B TOM qucie
C NpUMEHEHHEeM TIpadUYECKUX METOJIOB M JIIEKTPOHHBIX
CpEACTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciy4aiiHOe COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMEHHE

rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U

BBIYUCIIATE BCPOATHOCTH C  HMCIIOJIB30BAHUEM

YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U

dbopMyBl MpU pEUIEHUU 3ajad; OIEHHWBATh BEPOSITHOCTU

peabHbIX COOBITHI; 3HAKOMCTBO
CO CIyyallHBIMM  BeIMYMHAMH; YMEHHME IPUBOAUTH
OpUMEpPbl  MPOSIBIEHUS 3aKOHAa OOJBIIMX 4YHMCET B
HPUPOIHBIX

1 OOIIECTBEHHBIX ABICHUIX;

[1P614. YMmenue BoIOMpaTh MOAXOASAIINN H3YICHHBIA METO/
JUIS  pelIeHus 3a7add, pacrlo3HaBaTh MAaTEMAaTHYECKUE
(baKTbI

Y MaTeMaTUYECKHE MOJICI B MPUPOIHBIX U OOIIECTBEHHBIX
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ABJIICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJUTH IMPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM UM MHUPOBOU
MaTEeMaTU4YeCKON HayKu

OK 07. CogeiictBoBaTh
COXPAHEHUIO OKpYKarolen
Cpenbl,
pecypcocOepeKeHHUIO,
MPUMCHSITh 3HAHUSA
00 HU3MEHCHUHM KJIUMAaTa,
IIPUHIUIIB OepeXIMBOTO

IPOM3BOJICTBA, APPEKTHBHO
efcTBOBATH
B UPE3BBIYANHBIX CUTYALIUIX

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI

B 4aCTH: 3KOJIOI'MYCCKOI'0O BOCIIMTAHH A

OTpaxXaTb

- AKTUBHOE HEIpUATUHE JEeHCTBUHM, HPHUHOCSIIMX
BpeJl OKpYXKarolleH cpene;

- yYMEHHE TMPOTHO3UPOBaTh HEOIAroNpHUsTHBIC
9KOJIOTMYECKHUE TMOCHEACTBUS TMPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPALATh UX;

- pacuIMpeHue ONbITa JEATEIBHOCTH IKOJIOTNYECKOM
HanpaBJIeHHOCTH;

MeramnpeaMeTHble pe3ysbTaThl JOJDKHBI OTPa)KaTb:
OBnanenne YHHUBEPCAIbHBIMU y4eOHBIMU
[I03HABATEIbHBIMU JICHCTBUSAMMU:

0) 0a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

- paspalaThiBaTh IUIAH pELIEHUS TMpPOOJIEMBI C
Y4E€TOM  aHaju3a UMEIOUIMXCSd  MaTepUaIbHBIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

HIOMUCK

NEeNCTBUA

- OCYIIECTBIATH
MepeHoca  CpeiacTB U
B Mpo(heCcCHOHATBHYIO CpPey;
- yMeTh MEpPEHOCUTh 3HaHHS B IO3HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OsBnanenne

IeJICHATPABICHHBIN
crnoco0oB

YHUBEPCAJIbHBIMU  PETYISITUBHBIMU
JEACTBUSAMMU:

0) CaMOKOHTPOJIb!

- JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCHUTH

KOPPCKTHUBBI B ACATCIbHOCTD, OLCHHUBATH

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, aJITOPUTMAMH
pemieHusl 3aaad; yMeHHe (GOpMYIUpPOBATh OIMPEICICHHUS,
AKCHOMBI

U TEOPEMBbI, MPHUMEHSITh HX, IMPOBOJUTH JOKa3aTeIbHbIC
pacCcykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

I1P64. VYwmenue byHKIHA,
HeTpepbIBHAas (QYHKIUS, NPOM3BOJIHAS, IIEpBOOOpa3Hasi,

OHpeHeHeHHLIﬁ HHTCrpajl; YMCHUC HaAXOAUTh IIPOU3BOAHLIC

ONEPUPOBATh  MOHITHUSAMM:

QJICMCHTApPHBIX (I)YHKHHﬁ, HCIIOJIb3YA CIIPaBOYHBIC
MaTCpHraibl; UCCICOAOBATH B HpOCTGfIH.IHX crydasax (bYHKI_II/II/I
Ha MOHOTOHHOCTB, HaxoauThb HanOOJIBIIINE

W HauMEHbIIME 3HAa4YeHHs] (QYHKIHHA, CTPOUTh Tpaduku

MHOTOYJICHOB c UCTIOJIb30BAHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO TPH
pereHnH 3ama4y
Ha JIBKCHUE; PelIaTh NPaKTUKO-OPUEHTHPOBAHHBIC 3a7aul
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/IeHHE
MyTH, CKOPOCTU U YCKOPEHHUS;

[TP65. YMeHue omnepupoBaTh HOHATHSAMM: pallOHAJIbHAs
¢byHKLUs, oKa3aTenbHass (YHKLUSA, CTeleHHas (QyHKIMS,
JorapupmMuyecKas byHKLU,
¢byHKIMM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUThH rpapuku
byHKIUH, rpaduku
W3YYEHHH MPOIECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 3a/1a4

TPUTOHOMCTPUYICCKUC

HN3YUCHHBIX HCII0JIB30BATh npu

U3 JApYruX YYeOHBIX MPEAMETOB W 3ajJad W3 PeaTbHOU

JKU3HH, BbIPpAXKATH (I)OpMy.HaMI/I 3aBUCUMOCTH  MCKIY
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COOTBCTCTBHUEC PC3YJIbTATOB LCIAM

BEJIIMYMHAMU;
[TPG6. YMenue pemarb TEKCTOBBIC 3a/1a4M Pa3HbIX TUIOB (B
TOM 4YHCJE€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBUKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d H3
obnmactT  ympaBiieHHS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBeHCTBA M HMX CHUCTEMbl [0 YCIOBHUIO 3a/ayH,
UCCIIEIOBaTh  TOJYYEHHOE  pelIeHHe U OICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[1P68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYaHHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSATHOCTh CIIY4aliHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIHOJIB30BAHUEM
rpaduyecKux METOAOB; MPUMEHATH (DOPMYIIBI CIOKECHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyInbl MpU pelIeHUuH 3a]ad; OLEHUBATH BEPOATHOCTH
pealbHBIX COOBITHIA; 3HaKOMCTBO
CO CIyJyallHBIMH  BEIMYMHAMHU; YMEHHE TIPUBOJIUTH
NpUMEPHl  TIPOSIBIICHHSI  3aKOHAa  OOJNBIIMX YHCET B
TIPUPOJTHBIX

M OOIIIECTBEHHBIX SIBICHUSIX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYI'paHHBIN yrod,
CKpEIINBAIOIINECS psIMBIE, napaieibHOCTh u
HEePIEHAUKYISIPHOCTD MPSIMBIX

U TUIOCKOCTEH, YroJl MeX Ay IPSMbIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YIOJ MEXKAY IUIOCKOCTSIMH, PACCTOSTHHE OT
TOYKH

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHE
MEX/y MJIOCKOCTSIMHU; YMEHHUE HUCII0JIb30BATh MPU PELICHUH
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3ajad4  U3ydeHHble (AKTBI M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

I1P610. Ymenue onepupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Mapajulenenuies, npusma,
nupamuza, GuUrypa M MOBEPXHOCTh BpAIllEHUs, LHJIMHAD,
KOHyC, Imap, cdepa, cedyeHus (Qurypsl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, LUIMHApPA, KOHYcCa,
ioniajb IMOBEPXHOCTH MUpaMHIbl, IPU3MBI, KOHYCa,
WIMHApPA, TIomans chepbl, 00beM Kyda, IpSIMOYTOIbHOTO
napajulejienunesna, NUpamMHAbl, OPU3MBL,  LHUIUHAPA,
KOHyca, 1Iapa; YMEHuEe u300paxaTb MHOTOTPAHHUKU
U TIOBEPXHOCTH BpAIICHUS, HMX CEUEHHUs OT pPYyKH, C
[OMOILBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CpeACTB;  yYMEHHME  pAaCIO3HaBaThb  CHUMMETPHIO B
IOPOCTPAaHCTBE;  yYMEHHUE  PACHO3HABATH  IPABUIIbHBIE
MHOTOTPaHHUKU;

IIP611 VYmeHue omnepupoBaTh TMOHATUSMHU: JBUKEHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYpbl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHHWE IUIONIAJEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp IPHU PELICHUH 33/1a4;

[1P612. YMeHue BBIUUCIATH TN€OMETPUYECKHE BEINUYMHBI
(nmuHA, Yroj, IUIomaab, 00beM, IMIIOMAAb MOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh MOHATHIMHU: MPSMOYTOIbHAS
CUCTeMa KOOpAMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHATBHl BEKTOpPa, CKaJIspHOE MPOU3BEICHHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IpPOHU3BEICHUE
BEKTOpa Ha YHUCIIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
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dbopMyll KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXIYy IBYMSI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOAAIINN U3YUSHHBIA METO/
JUIs  pellieHUs 3a7add, pacro3HaBaTb MAaTEMAaTHUYECKUE
(hakTh

¥ MaTeMaTH4YeCKHe MOJIETH B IPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJIUTH HPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTE€MaTU4YeCKON HayKu
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM TUCHUIINHBI H BBl y4e0HOH padoThI

Bua yueOHoii padoThl Oo0bem B
yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 340
B T.4.
OcHoBHOe cojiep:KaHue 226
TEOpETHYECKOe 00yUeHne 220
1ab0opaTOPHBIE U MPAKTUICCKHUE 3aHATHS 6
IIpodeccuonaibHO OPHEHTHPOBAHHOE Co/lep:KaHue (Co/lep:KaHue 9
MPUKJIAJTHOI0 MOIYJIfA)
CamocrosiTesibHas padoTa 12
IIpomexxyTounas arrecTamus (3K3aMeH) 6
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:xxanue yueOHOro MatepuaJia (OCHOBHOE U PO(deccCHoOHAIBLHO

HaumeHnoBanue pasaeioB u N O0bem | Dopmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPHUKJIATHON wacoB | KOMIETeHIH
MOYJIb
1 2 3 4
OcHoBHOe coJep/kaHue
Pa3nen 1. [loBTOpeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
Llens n 3amaun mareMaTuku | Llens W 3amauM MaTeMaTWKHU NPH OCBOCHHWH CIICIIMALHOCTH. ba3oBble 3HAHUS U
npu OCBOEHHUH | yMEHHUS MO MaTeMaTHuke B MPO(EeCCHOHATHHOW U B MOBCEAHEBHOW AESTEIHLHOCTH.
CIICIMAIbHOCTH. MHOXeCTBO, OIepalMyd HaJ MHOXECTBAMHU, JuarpaMmbl  Dilepa-BenHna.
MHoxecTBa U JIOTHKA Hcnonp30BaHne TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjsi ONUCaHUS peallbHbIX OK-01. OK-02
MIPOIIECCOB U SIBICHUH B IPOPECCHOHATIBHOMN AEATEIbHOCTH, IPU PELICHUHN 33724 U3 OK-O3, OK-0 4’
,
JPYTHUX JUCLUIUIVH OK-0 5: OK-06,
Tema 1.2. Copepxanue yueOHOro MaTrepuasa 2 OK-07
Yucna v BbIYMCIECHUS Hatypanbnsle u nensie uyncina. [IpuzHaku neammocTty Lesbix yucell. PanuoHanbHble
yycia. OOBIKHOBEHHBIE U  JECATHYHbIE JpoOH, NPOLEHThl, OECKOHEUHBIE
nepuoguveckue apodu. ApupmeTnyeckue onepanu ¢ paluoHAIBHBIMU YHCIaMH,
peoOpa30BaHus YUCIOBBIX BbIpaxkeHH. JleficTBuTeNnbHbIe uncia. PainonansHele u
uppalnMoHalibHble u4Hchaa. ApudMeTHyeckue Oonepauuud ¢ JeHCTBUTENbHBIMU
yucinamu. [IpuOnmkEHHbIE BBIUMCICHUS], IPAaBUIa OKPYTJICHUS, IPUKUKA U OLIEHKa
pe3yJipTaTa BBIYMCICHUN
Tewma 1.3. Coneprxkanne yaeOHOro MaTtepuania 4
Toxnectsa u | ToxxaecTBa U TOXAECTBEHHBbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHUS.
TOXIECTBEHHBIE HepaseHnctBo, penieHue HepaBeHcTBA. Meron MHTepBanoB. Pemenue nensix u
npeoOpa3oBaHys YpPaBHEHUS, | IpOOHO-PALMOHATBEHBIX YPABHEHU M HepaBeHCTB. [IpHMeHEHHE YpaBHEHUH U
HEPaBEHCTBA U UX CUCTEMBI HEPAaBEHCTB K PEIICHHUI0O MaTeMaTHYeCKUX 3ajad M 3aJad U3 Pa3InyHbIX oOnacteit
HayKH U peabHOM kU3HU. CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUH U
HepaBeHCTB. CHCTEMBl JMHEHHBIX YpaBHEHHW. PelieHne npukiIaaHbIX 3a1ad ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI
Tema 1.4. IMpodeccnonanbHO OPUEHTHUPOBAHHOE COlepP:KaHUeE (COAepPKaHUe MPUKJIATHOIO 4
[IpouieHTHBIE ~ BBIUMCIIEHUS | MOYJISA)
B npodeccroHanbHbIX | [IpuMenenue qpo0ei ¥ PONEHTOB JUIsS PEIICHUS MPUKJIAJHBIX 3a]1a4 U3 Pa3IMIHbBIX
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3a7a4ax oTpacieil 3HaHUH M peadbHOH >KU3HU. [IpuOMIKEHHBIC BBIYMCICHHUSA, TPABUIIA
OKpYIJICHUS, MPHUKUIKA U OLIEHKa pe3yjibTaTa BbIUMCICHHN. Pa3Hble crocoObl
BBIUUCIICHUS POLIEHTOB. [IponieHTHBIE BBIYHCICHNS B TPO(PECCUOHATBHBIX 3a]auaX.
[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX 3a/1a4 U 3a/1a4
U3 PA3JIMYHBIX 00JIACTeH HAYKU U pealIbHON KHU3HH
Tema 1.5. Coneprxkanne y4eOHOro MaTepuania 2
[TocnenoBarensHOCTH [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMsA TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
U TIPOTPECCUU MOCIIEZIOBATENBHOCTU.  ApH(MeTHUecKas U  TeOMEeTpUYecKass  IMPOTrPECCUU.
beckoneuno yoObIBaromasi reomeTrpuueckas mporpeccus. Cymma OECKOHEYHO
yObIBaronieil reomerpuyeckoil mnporpeccun. Dopmyna CIOKHBIX MPOILEHTOB.
Hcnonp3oBaHue mnporpeccu s peUIeHHs] peallbHbIX 3a7ad IMPUKIATHOIO
Xapakrepa
Tewma 1.6. Coneprxkanne y4eOHOro Marepuania 4
OyHKIMH U TpaduKu Oyukuus, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynkuuu. B3zaumuo oOparHbie
¢bynkuuu. OOmacTh onpeAeNeHHs W MHOXKECTBO 3HadeHWH ¢yHkuumu. Hymum
dbynkun. [IpomMexxyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEUETHBIE PYHKIIMU
Tewma 1.7. Coneprxkanne y4eOHOro Marepuania 2
Bxoanoit koHTpOIH Boruncnenuss u mpeoOpa3oBaHus. YpaBHEHUS U HepaBeHcTBa. [Iporpeccumu.
@DyHKIMH U TpadUKH
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, Noka3zaTejibHasi M Jiorapugmuyeckas QyHKIHSA 50
Tema 2.1. Copep:xaHue yueOHOTo MaTepuana 4
Apudmerndeckuil KopeHb N— | ApupMeTHUeCKuil KOpeHb HATYpaibHOUN cTerneHu. JlecTBUS ¢ apudMeTHISCKUMU
Ol CTEIEeHU KOPHSIMU N—OW CTENECHHU
Tema 2.2. Coneprxkanne yueOHOro Marepuania 4
CreneHnu. CrangaptHas | Crenenb ¢ meibiM nokasareneM. CraHmapTHas (GopMa 3aluch JeHCTBUTENBHOTO OK-01, OK-02,
dbopma 3anucy | yucna. Mcnonb3oBaHue MOAXOASIICH (OpMbI 3aNTUCH JTEUCTBUTENBHBIX YMCET NS OK-03, OK-04,
JENCTBUTENIBHOTO YnCia pellleHrs TPaKTHYeCKUX 3aJady M TpeicTaBieHus AaHHbIX. CreneHb ¢ OK-05,
panMoHaNeHBIM MOKa3aTeneMm. CBoiicTBa creneHu. IIpeoGpa3oBaHue BHIPAKEHHUI, OK-06,
COJIEPIKAIIMX CTENEHH C PALIMOHAIBHBIM IOKa3aTeNeM OK-07
Tewma 2.3. Coneprxkanne y4eOHOT0o MaTepuania 2
CrenenHas GyHKIUSA CrenenHast ¢QyHKIMS C HaTypaJbHBIM M LeJbIM Toka3areneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadMK KOpHS N-Oi CTENEHH
Tema 2.4. Coneprxanne y4eOHOT0 MaTepuana 4
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Hppanuonaibuble ypaBHEHUS
U HEPABEHCTBA

Pemrenne nppaliMOHaIbHBIX YPAaBHEHUN U HEPAaBEHCTB

Tewma 2.5. Copepxanne yaeOHOro MaTepuana

[Ipumenenue CBOWCTB | Mcmonp30BaHUE CBOWCTB CTCNCHHOW (YHKIMU TIpU PEIICHHA YpPaBHEHUH U
CTCTICHHOW ()YHKITUU HEPaBEHCTB

Tema 2.6. Coneprkanue y4eOHOro MaTepuasia

[TokazarenbHast byHKIMA,
€€ CBOMCTBA

[TokazarenbHas GyHKIMA, €€ CBOMCTBA U rpaduK

Tema 2.7.
[TokasaTenbHbIC ypaBHEHHSI
U HEPABEHCTBA

Cojnepxkanne y4eOHOro MaTepHuaia

IToxa3aTenbHbIe YpaBHCHU U HEPABCHCTBA

Tema 2.8.
[Ipumenenne CBOMCTB
1oKa3arenabHOl QyHKIMH

Copep:xanue yueOHOro MaTepuana

Pemenue nokaszatreabHbBIX ypaBHeHI/Iﬁ H IIOKa3aTCJIbHbIX HCPABCHCTB

Tema 2.9.

Jlorapudm quCla.
JlecaTUYHBIN

Y HATYpaJIbHBINA Jorapu(mbl

Copep:xanue yueOHOro MaTepuana

Jlorapudm uncna. JlecATHYHBIN U HATYPAIbHBINA JTOTapr(pMbI

Tema 2.10.
CaoiicTBa 0orapupMoB

Copep:xanue yueOHOTo MaTepuana

[IpeoOpa3oBaHue BbIpaXeHU, CoAepKaLIUX JJOTapUPMbl

Tema 2.11.
Jlorapudmuueckas QyHKIuS,
€€ CBOMCTBA

Copep:xanne yueOHOTo MaTepuana

Jlorapudmuueckas GpyHKIus, €€ CBONCTBA U rpaduk

Tema 2.12.
Jlorapudmmueckue
ypaBHEHUS U HEPABEHCTBA

Coneprxkanne yueOHOT0 MaTepuasa

Jlorapumuueckue ypaBHEHUSI 1 HEPAaBEHCTBA

Tema 2.13.
Jlorapudmsl B mpupone Hu
TEXHHUKE

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COIePKAHME NPUKJIATHOTO
MO/1YJIfA)

[Ipumenenue norapupma. Hctopus pa3Butus marematuku. Jlorapudmuueckas
cnupaib B npupoze. Ee marematmueckue cBoiicTBa. Mcmonb3oBaHue rpa@ukoB
(GyHKIMN U1 MCCIIE0BAaHUS MPOILIECCOB U 3aBUCUMOCTEH, KOTOPhIe BO3ZHUKAIOT NIPU
pElIeHNH 3a]a4 U3 pa3INuHbIX 00JacTel HayKH U peasibHOM KU3HU

Tema 2.14.

Coneprxanne y4eOHOT0o MaTepuana
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IIpumeHenune Pemenue norapupMudeckux ypaBHEHHI U HEPABEHCTB
gorapuMoB K  PEIICHUIO
3a/1a4
Pa3nen 3 IIpsiMble U NJIOCKOCTH B POCTPAHCTBE 16
Tewma 3.1. Copepxanne yaeOHOro MaTepuana 2
[ToBropenne muanuMerpuu. | OcHOBHbIE QUTYpBl, (GakThl W TeopeMbl IUIaHUMeTpud. OCHOBHBIC TOHSITHUS
OcHoOBHbIE IOHATUSA | cTepeoMeTpur. Touka, mpsMmas, IUIOCKOCTh, HpocTtpaHcTBo. [lonarue 00
CTEpPEOMETPUH AKCUOMAaTUYECKOM IIOCTPOCHUHM CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
Tema 3.2. Copep:xanue yueOHOro MaTepuana 4
[Ipsimble U TIIOCKOCTH B3aumHoe  pacrnosio)keHHe ~OpsIMBIX B IIPOCTPAHCTBE:  I€pEceKaroIuecs,
B IIPOCTPAHCTBE. | mapajulelibHble W CKpeluBaromuecs npsMble. llapamnenbHocTh NOpsAMBIX U
IlapamnenbHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUiebHbIE MpsIMble B MPOCTPAHCTBE,
PSMOU 5 IJIOCKOCTH, | IApaJUIEIbHOCTh TPEX MPSMBIX, MAPALIECIBHOCTH NPSIMON U IUIOCKOCTH. YTIJIBI C
IJIOCKOCTEH COHAIIPABJIICHHBIMH CTOPOHAaMH, YOl MEXAYy HpsIMbIMA B IPOCTPAHCTBE.
[TapanienpHOCTh MIIOCKOCTEN: NapajliebHbIe MIJIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPAadJIp,
Ky0, napajuiesienunei, IOCTPOCHHUE CeUeHU
Tewma 3.3. Coneprxkanne yueOHOro Marepuania 2
[TepnieHAUKYIApHOCTD [lepnieHIUKYNSpPHOCTh MPSAMOM W IUIOCKOCTH: MEPIEHIUKYISIpPHBIE MpsMble B
MIPSIMBIX MPOCTPAHCTBE, NpsIMblE MapajyieJbHble W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
Y TUIOCKOCTEN MPU3HAK MEPHEeHIUKYISIPHOCTH NpPsIMOM U IUIOCKOCTH, TeopeMa O HpsMoin
NEePHEHIUKYISIPHON MIIIOCKOCTH
Tewma 3.4. Coneprxkanne yueOHOro Marepuania 4
Yrael  MeXAy — NpAMBIMU | YTIIIBI B MPOCTPAHCTBE: YTOJI MEXAY HPSMOW M IUIOCKOCTHIO, JIBYTPAHHBIA Yrodl,
U IIOCKOCTSMU JIMHEWHBIN YroJl IBYIpaHHOro yria. [leprneHukyisap U HaKkJIOHHBIE: PACCTOSHHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (GUTyphl Ha
IJI0CKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: NpU3HAK MNEPIEeHIUKYISIPHOCTU
JABYX mockocTeil. Teopema o TpéX NmeprneHIuKyinspax
Tema 3.5. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COleP:KaHUeE (COAepP:KaHUe MPUKJIATHOIO 2

Hp}IMLIC " IJIOCKOCTH
B IMMPAKTUYCCKHUX 3aJjadax

MOIYJIs1)

Pacmonosxenne npsiMBIX U TUIOCKOCTEH B OKpY’KaroIieM Mupe (Ipupoie, UCKYCCTBE,
apXUTEKTYype, TEXHHKE). Pelenre npakTHKO-OpUeHTHPOBAHHBIX 3a/1a4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tewma 3.6. Copepxanne yaeOHOro MaTepuana 2
OcHOBHBIE B3aumHoe pacrmoniokeHne NpsIMBIX U IUIOCKOCTeM B mpoctpanctBe. lloctpoenue
IPOCTPAHCTBEHHBIC PUTYPBI | CEYEHMI
U MX B3aUMOPACIIOJIOKECHHE
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. Coneprxkanne y4eOHOro MaTepuasia 4
Bekropel B mpocTtpaHcTBe. | BekTop Ha TuiockocTH M B mpocTpaHcTBe. ClIOKEHHE M BBIYMTAHUE BEKTOPOB.
JleiicTBus c BEKTOpaMu YMHO)KeHUEe BeKTopa Ha uyucio. PaznoxkeHue BeKkTOopa Mo TPEM HEKOMIUIAHAPHBIM
BektopaM. IIpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHHEM MPaBUJI JEHCTBUI ¢ BEKTOpaMH
Tema 4.2. Coneprxkanne yueOHOro Marepuania 4
KoopauHnatsl B | [IpsmoyronpHas cucreMa KOOpAMHAT B TMpocTpaHCTBe. KoopauHaTel BEKTOpa.
npocrpanctee. IIpocrenmme | [Ipocreiimme 3amaun B KOOpAWMHATaX. YTON MeXAy Bektopamu. CKalsipHOE
3a1a4u IIPOU3BEICHUE BEKTOPOB. BbIUNCICHUE YITIOB MEXAY NPAMBIMA U ILUIOCKOCTSAMH. OK-01, OK-02,
B KOOpAMHATaX KoopamHaTHO-BEKTOPHBIN METO/1 ITPHU PELIEHUH T€OMETPUYECKUX 3a/1a4 OK-03, OK-04,
Tema 4.3. IIpogeccnonanbHO OPUEHTHPOBAHHOE cOJepsKaHue (Colep:KaHue NPHKJIATHOTO 4 OK-05, OK-06,
IIpakTUKO-OPUEHTUPOBAHHBIE | MOTYJIA) OK-07
3aJaud  Ha KoopauHaTHOW | KoopnuHaTHas IUIOCKOCTh.  BBIUMCIIEHME  pacCTOSHWUN M IUlOm@Aed  Ha
IJIOCKOCTH KOOpAMHATHOM mockocTu. KonuecTBeHHbIE pacyeThl
Tema 4.4. Coneprxkanne yueOHOro Matepuania 2
Pemenune 3a1a4y Ha | KoopaMHAaTHO-BEKTOPHBIM METOJ NpPHU PEIICHUH I'eOMETPUYECKUX 3ajad. Pemienue
KOOPJMHATHI 3a/la4, CBSI3aHHBIX C NPUMEHEHHWEM NpaBWJI JEMCTBUM € BeKTOpamMu. 3ajauu
U BEKTOPbI IUIAHUMETPUU U CTEPEOMETPUN U METOJBI UX PEIICHUS
Pasznen S. OcHoBbI TpUroHOMeTpHH. TpUroHoMeTpuYecKHe (PYHKIUH 34
Tewma 5.1. Copep:xaHue yueOHOTo MaTepuana 4
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCHMHYC M TaHIEHC YHUCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI'€HC  YHUCIIOBOTO  apryMeHTa.  T|pUrOHOMETpHYEecKass  OKPY)KHOCTb,
orpesiesIeHue TPUTOHOMETPUUECKHUX (DYHKIMI YHCIOBOTO apryMeHTa OK-01. OK-02
Tema 5.2. Coneprxkanne y4eOHOr0o MaTepurana 4 OK-03’ OK-0 4’
OcHoBHbIE IIpeoOpaszoBanue TPUTOHOMETPUUECKHUX BBIPAKECHU. OcHOBHBIE OK-OS, OK-OG’
TPUTOHOMETPHYECKHE TPUTOHOMETpHYECKHE (HOPMYIIbI OI’<-07 ’
TOKJIECTBA
Tewma 5.3. Coneprxanne y4eOHOT0 MaTepuana 4
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[lepuonnueckue  ¢ynxnuu. | Oynkmusa. llepuogmueckue ¢yHkuuu. TpuroHoMeTpudeckue (QYHKIUH, HX

Tpuronomerpuyeckue CBOMWCTBA U IrpapuKu

byHKIIMHN

Tema 5.4. Coneprxkanne y4eOHOro MaTepuasia 2

IIpeobpazoBanue rpadukoB | Cikarre U pacTsDKCHHE TPaUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.

TPUTOHOMETPUUECKHUX IIpeoOpa3oBanue rpaKOB TPUTOHOMETPUUYECKUX (DYHKIIHIT

byHKIMI

Tema 5.5. IIpodeccnonanbHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO 6

Onucanue MOJLYJIst)

IIPOU3BOJCTBEHHBIX Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUUYECKMX (YHKIMHA B HpodeccHOHATbHBIX

IPOLIECCOB € NOMOLIBIO | 3amavyax. Vcmonp3oBanue rpagukoB (YHKIMN Ui HUCCIEAOBAaHUS MPOIECCOB M

rpaduKoB QyHKIHIT 3aBUCUMOCTEH, KOTOpble BO3HUKAIOT IPH PEIIEHUH 3aJady W3 JAPYIHX y4eOHBIX
JUCLUILIMH U peabHOM JKU3HU

Tema 5.6. Conepxanue yueOHOro MaTepuasa 2

OO6patHbie Ooparnbie ¢pynkuun. OOpaTHbIe TpUTOHOMETpUYeckne (GyHKuuu. VX cBoiicTBa U

TPUTOHOMETPUYECKHE rpaduKu

byHKIUN

Tema 5.7. Copep:xanue yueOHOro MaTepuana 6

Tpuronomerpuueckue Pemenne TpuroHoOMeTpU4ECKUX YpaBHEHUN

YpaBHEHHUS

Tewma 5.8. Coneprxkanne yueOHOT0 MaTepuasa 4

Tpuronomerpuyeckue ITpumepsl TPUTOHOMETPHUUCCKHE HEpaBCEHCTRBA. Pewenne IIPOCTEUILINX

HCPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHCIIE C HCIIOJIb30BAHMEM CBOMCTB
byHKIUH

Tewma 5.9. Coneprxkanne yaeOHOro MaTtepuania 2

Pemenue 3aga4 | TpuroHomeTpudeckue BoIpa)KE€HUs, ypaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUHU

Paznea 6. [Ipon3Boanas GpyHKIUH, ee IPHMEHEHHE 34

Tema 6.1. Mounotonnocts | Conepxanue yueOHOro MaTepuaia 2

byHKIINHA. OkcTpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMH. MaKCHMyMbl ¥ MHHUMYMBI (YHKIIWH.

(GYHKITHIH. Touku | HauGonpliee 1 HauMeHbIIee 3HaueHNe (PyHKIINN Ha IIPOMEXKYTKE

SKCTpeMyMa OK-01, OK-02,

Tema 6.2. ITonstue Coneprxanne yuebHOro MaTepuana 4 OK-03, OK-04,
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0 HENPEPHIBHOCTH (PYHKIMH

HenpepwiBable GyHKIIMU. MeTO1 MHTEPBAJIOB JIJIsl PEIICHIS HEPABEHCTB

Tema 6.3.
[IpousBoanas pyHKIUN

Copep:xanue yueOHOro MaTepuana

[IpousBonnas Qynkiun. IlpowsBomHble s1eMeHTapHBIX (yHKIHA. DopMyIbl
HAaXO0XACHHUsS IPOU3BOIHON CYMMBI, IPOU3BEIEHUSA U YaCTHOTO

Tewma 6.4. Copepxanne yaeOHOro MaTepuana

I'eomeTpuyeckuit CMBICII | ['eoMeTpUYECKUH CMBICT TMPOU3BOMHON (YHKIMH — YIJIOBOH Kod(duImeHT

IIPOU3BOJHON KacaTenbHOU K rpaduKy (QYHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
byHKIHH

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAepKaHue (Colep:KaHNe NPHKJIATHOIO

dusnyeckui CMBICII | MOAYJISA)

IPOU3BOJHON dusnueckuil (MexaHW4ecKui) cMbIca Npou3BoIHOU. lIpumeHeHue mHpou3BOJHOM

B 1po(ecCUOHANBHBIX | JUIs ONPEAETIEHUS CKOPOCTH IIPOIIecca, 3aJaHHOr0 (GOpMyIIoi Mitn rpaduKkoM

3a/1a4ax

Tema 6.6. Coneprxkanne y4eOHOro Marepuania

[Tpumenenne npousBogHOU | Bo3pactanume u yObiBaHMe (GYHKIIMH, COOTBETCTBHE BO3pacTaHUS U YOBIBaHUS

K HUcciefoBaHuio (QyHKIUH | pyHKIMK 3HAKY NOPOW3BOAHOM. I[IpUMEHEHHE MPOM3BOMHON K HCCICIOBAHUIO

Ha MOHOTOHHOCTb U | GyHKIMHA HA MOHOTOHHOCTD U YKCTPEMYMBI.

9KCTPEMYMBI

Tema 6.7. Conepxanue yueOHOro MaTepuaia

Hccnenosanne Gynxumii | Anmroput™m uccienoBaHus (YHKIMA M ITIOCTPOCHUSI ee Tpaduka C MOMOMIBIO

U TIOCTpOEHUE TpapuKoB

npou3BoHOM. [locTpoeHne rpagkoB MHOTOWIEHOB € MCIOJIb30BAaHUEM almapara
MaTeMaTHYeCcKoro aHanusa. Mcropus pa3BUTHs MaTeMaTHYECKOrO aHaJIN3a

Tema 6.8.
HauOoneiee 1 HanMeHbIIEE

Coneprxkanne yueOHOro Marepuania

HaxoxnaeHnue HaWOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUS (I)YHKI_II/II/I Ha OTPEC3KCE.

3HaueHns ~ QyHKknuM  Ha | [IpuMeHeHWe MPOU3BOIHOM IS HAXOKACHHS HAWTYUIIEr0 PEIICHUs B IPUKIIAIHBIX

OTpe3Ke 3ajjayax, s ONpeAeTeHHUs CKOpPOCTH IMpolecca, 3aJaHHOro Qopmysoil wmm
rpadukom

Tema 6.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAepKaHHe (Coep:KaHMe NPHKJIATHOIO

Haxoxxnenne onTmMaabHOTO
pe3yiprata C  IOMOUIBIO
MIPOU3BOIHOMN B
MIPAKTUYECKUX 3a7a4ax

MO/1YJIfA)

HpI/IKHaI[HBIC 3aga4d, B TOM YHUCJIC COIHMAJIBHO-3KOHOMHYCCKOI'O U (I)I/IBI/I‘-ICCKOTO
XapakTepa, X pCIICHUEC CPpCACTBAMU MATEMATHYCCKOI'0 aHalin3a

Tema 6.10. Pemenune 3agau.

Coneprxanne y4eOHOT0 MaTepuana

OK-05, OK-06,
OK-07
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[IpousBonHas ¢byHKIUY,

€C IPUMECHCHUC

HuddepenuupoBanne  ¢ynkumid. HMccnenoBanue  (QyHKIMA € HOMOIIBIO

npou3BoiHOM. Hanbosbiiee 1 HanMeHblee 3HaueHus: QYHKIUU

Pa3pnen 7. MHOTOrpaHHHUKH M TeJla BpallleHUs 46

Tema 7.1. Coneprxkanue y4eOHOro MaTepuasia 2

MHororpaHHuKu [loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOIOTPaHHUKA

Tema 7.2. Copepxanne yaeOHOro Marepuaa 2

[Tpusma. ITpamas | [Tpusma: n-yronbHas mpu3Ma; TpaHH ¥ OCHOBAHHUS MPHU3MBIL; MpsiMasi ¥ HAKJIOHHAS

Y TIPaBUJIbHAS TIPU3MBI npu3Mbl; OOKOBas ¥ TMOJIHAS TOBEPXHOCTb MPU3MBL. DIEMEHTHI IPU3MBI.
[IpaBuiibHas nmpusma

Tema 7.3. Coneprxanue yueOHOro MaTepuasa 2

[Tapannenenunen, kyo [Tapannenenunen, npsIMOYroJIbHBIM Mapajenenunes U ero csoictBa. KyO.
CeueHue ky0Oa, napajiesnenumnesna

Tema 7.4. Coneprxkanne yueOHOro Marepuania 2

[Tupamuna. IIpaBunbHas | [lupamuga: n-yroibHas NUpaMuaa, TPaHU U OCHOBAHME MHUPAMUbI; OOKOBas H

NUpaMUJIa. VYceuennas | mosHas TOBEPXHOCTh MUPAMHUIBL; MIPABHIbHAS M YCEUEHHAS MUPaMUAA. DJIEMEHTHI

UpaMua nupamMuibl. Beruucienue 31eMeHTOB MHOIOIpaHHHUKOB: pEOpa, AUaroHalu, yribl

Tema 7.5. Coneprxkanne yueOHOro Marepuania 2

boxosas 151 nojHas | [Inomanes OGOKOBOM MOBEPXHOCTH M TOJHOH MOBEPXHOCTHU MPSIMON IMPHU3MBI,

TMOBEPXHOCTH IIPU3MBI, | TIJIOIIAb OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOii pu3Mbl. [1momans

IUPAMHUIBI OOKOBOW TOBEPXHOCTM M TOBEPXHOCTH MPABWJIBHOW NHpaMHJbl, TeopeMa o
ionia i GOKOBOM MOBEPXHOCTH YCEUEHHOMN MUpPaMUIbI

Tema 7.6. Conepxanue yueOHOro MaTepuaia 2

JIBr>XKeHHuE B OpPOCTpaHCTBE. | /IBikeHne B mpocTpaHcTBe. CHUMMETpUST B TIPOCTPAHCTBE:  CHMMETPHSA

CumMmeTpus B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSMOH, MIIOCKOCTH. DJIEMEHThI CHMMETPHH B MUpPaMHIAX,
napajuieJIienuneaax

Tema 7.7. Coneprxkanne yueOHOro Marepuania 2

[IpaBunbHbIE [loHsTHE mNpPaBUIBHOIO MHOTOTPAaHHMKA; IpaBWIbHAs IpU3Ma U IPaBUIIbHAs

MHOTOTpaHHUKH, UX | mUpaMujia; IpaBUJIbHAs TPEYrojibHas MUpaMuUIa U MPaBWIbHBIN TeTpa’ap; Kyo.

CBOICTBa IIpencraBieHne o0 NpaBUIBHBIX MHOTOIPAHHUKAX: OKTA’dAp, JOJAEKAadAp U UKOCAdIP.
JIBukeHHe B MPOCTPAHCTBE.  ODJIEMEHTHl  CUMMETPUHM B IPABHIBHBIX
MHOTOTpaHHUKAX

Tema 7.8. Cummerpus B | IIpodeccroHaIbHO OPHEHTHPOBAHHOE COlepKaHue (CoepKaHne MPUKIATHOTO 6

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

32



npodeccun. Ceuenust | MoayJist)

MHOTOT'PaHHHKOB Cummerpusi B TpUpONE, AapXUTEKType, TEXHUKE, B ObITy, B mpodeccum.

B npodeccuoHaNbHBIX | Mcronb30BaHWe JBMKCHUH B MPOCTPAHCTBE TNPH PEIICHHH MPOPECCHOHATBHBIX

3ajagax 3agad. CeueHusi mpu3Mbl H nUpamuabl. [locTpoeHue cedeHuil MHOTOTPaHHUKOB,
UCIIONIb3YSl METOJ CIICJIOB. BBIMOTHEHHE BBIHOCHBIX IUIOCKHX YEpPTEXKEeH U3
PHCYHKOB ITPOCTHIX 00BEMHBIX (puryp (BHUI CBEPXY, COOKY,CHH3Y)

Tema 7.9. Copepxanne yaeOHOro MaTepuana

[wmaap, ero | llunuaapuyeckasi MOBEPXHOCTh, 00Pa3yIOIINe IMITHHAPHUECKON MOBEPXHOCTH, OCh

COCTAaBJISIOIIHE. CedeHue | uIuHApHYECKONW TOBepXHOCTH. L{MiamMHAp: OocHOBaHHS W OOKOBas MOBEPXHOCTH,

WIMHIpA oOpasyroniass ¥ OCh; IUIOMAJb OOKOBOW W IOJIHOW IMOBEPXHOCTU. M300paxkeHue
WIMHIPA HA TI0cKocTH. Pa3Béprka mumuaapa. CedeHnus nUauHApa (MIOCKOCTHIO,
napajuIeIbHOM WM NIEPICHIMKYISIPHON OCH IIWJIMHIPA)

Tewma 7.10. Coneprxkanne y4eOHOro Marepuania

Konyc, ero cocrasistomue.
CeueHue KoHyca

Konnueckas moBepxHOCTh, 00pa3yronie KOHMUECKOH MOBEPXHOCTH, OCh U BEPLIMHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHME M BepIIMHA, 00pasyrolias U OCh;
10113 OOKOBOI U IOJIHOM MOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. Cedenue
YCEUEHHOr0 KOHYyca

Copep:xanue yueOHOro MaTepuana

VYceu€HHBII KOHYC: 00pa3yolie M BbICOTa; OCHOBAHUS U OOKOBasl MOBEPXHOCTb.
N300paxkeHne KoHyca Ha IUIOCKOCTU. Pa3Béprka koHyca. CeueHHs KOHyca
(IJIOCKOCTBIO, TapajlIebHOW OCHOBAaHHMIO, U IUIOCKOCTBIO, IPOXOISIIEH depes
BEPILHHY)

Tema 7.12.
[ap u chepa, ux ceueHus

Coneprxkanne yueOHOro Marepuania

Cdepa u map: neHTp, paguyc, AMaMeTp; MIOLaab MOBEPXHOCTH cdepbl. B3aumHoe
pacrnonoxkeHue cdepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K  cdepe.
N306pakenue cgepsl, apa Ha miockoctu. CeueHus mapa

Tema 7.13.

ITouste 006 00BEMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJI BpalCHHS

Coneprxkanne yueOHOro Marepuania

[Tonstne 00 o0béMe. OcHOBHBIE cBOICTBa 00BEMOB Ten. OOBEM MUpPaMHIBI,
MPU3MBI TUINHAPA, KoHyca. O0BEM 1mapa u miomaab chepol

Tema 7.14.
O0BeMBI u IUIOIA AN
MOBEPXHOCTEH TOJOOHBIX TeIT

Conepxkanue yaeOHOro MaTepraia

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXTY TUIOIIAIMU TOBEPXHOCTEH
1 00BbEMaMM ITOTOOHBIX TEJT

Tema 7.15.

Copep:xanne yueOHOTo MaTepuana
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KoMOunauun
MHOTOTPAaHHHUKOB M Tell

MHororpaHHuK, ONMUCaHHbI Okono cdepbl. Cdepa, BOUCaHHAS B MHOTOIPaHHHUK
WM B TE€JIO BpallleHus. MHOrOrpaHHUK, BIIMCAHHBIN B TEJIO BPALLEHUS

BpalICHHUS
Tema 7.16. IIpodeccnonabHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO 4
KombOunanuu MOYJis1)
TFE€OMETPUYECKUX  Ten  Ha | Mcmonb3oBaHWe KOMOMHAIIMI MHOTOTPAHHUKOB U TEJl BPAIICHHUS HA MTPAKTHKE
IPaKTUKE
Tema 7.17. Pemenne 3amau. | Coneprkanue y4eOHOro Marepuaia 2
Mpnuororpanauky M Tena | Beruncnenne  BenMuuH - (ANMHA,  yrod, o00BeM, IUIOMAAb  [TOBEPXHOCTH)
BpallleHus TeOMETPUUYECKUX PUTYP, UCTIOTB3Ys U3yUeHHBIE (DOPMYIIBI K METO/IbI
Pa3nen 8. [lepBooOpasnasi pyHKUMU, ee IPUMEHEHHUE 14
Tewma 8.1. Coneprxkanne yueOHOro Marepuania 4
[TepBoobpaznas pyHKIIUU [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomane | Coxeprkanue yueOHOro MaTepuaia 4
KPMBOJIMHEHHONW  Tpaneuuu. | IHTerpai, ero reoMeTpu4eckuii U GU3NUecKuii CMbIC). BblnciieHne nHTerpaia mo
®opmyna Herotona — | popmyne HeroTona-JleitOnuma
JletiOHuIa
Tema 8.3. IMpodeccnoHabHO OPUEHTHUPOBAHHOE COAEP:KaHUE (COAepPKaHUe MPUKJIIAJTHOIO 4
OnpeneneHHbIH UHTErpal | MOMYJIsi)
B npodeccroHanbHON | PemeHne 3a7a4 Ha MPUMEHEHNE UHTETrpajia Jjisl BBIYUCICHHUS (PU3MYSCKUX BETUUUH
JeSITeIbHOCTH U )KU3HU U TUIoniaaei
Tema 8.4. Pemenue 3amau | ConepkaHue yueOHOTo Marepualia 2 OK-01, OK-02,
Ha HaxoxaeHue | [leppooOpasHas u uHTErpai OK-03, OK-04,
nepBooOpa3zHoOi OK-05, OK-06,
U €€ IPUMEHEHHE OK-07
Paznen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 30
Tema 9.1. Conepkanue yueOHOro MaTepuaia 2
[TpencraBnenue nanHbelX | [IpencraBnenne JaHHBIX € TOMompl0 Tabnmm w  guarpamm.  CpenHee
U onycarebHas CTaTUCTHKA | apudMeThyeckoe, MeAMaHa, HauOosblllee W HaUMEHbIee 3HA4YeHUs, pasMax,
JCTIEPCHsI, CTAHAAPTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COleP:KaHUeE (COAepP:KaHHue MPUKJIIATHOIO 4
CocraBiienue TaOIUL] | MOTYJIsT)

Y AvarpaMM Ha IIPaKkTHUKeE

[lepBuunas oOpaboOTKa CTATHCTHYECKUX JaHHBIX. [ 'padryeckoe ux mpencTaBlICHHE.

34



HaxoxaeHne cpelmHUX XapaKTEepHCTUK, HaOII0JaeMbIX JaHHBIX. [IpuMeHEeHHe
CTAaTHUCTUYECKUX METOJIOB JJIsl pelieHus NpodeCCHOHATBHBIX 3a/1a4

Tema 9.3.
Omneparyiy Hajx COOBITHSIMH,
HaJ BEPOSATHOCTSIMH.

YcnoBHas BEPOATHOCTDH

Cojnepxkanne y4eOHOro MaTepHraia

CrnyyaiiHble SKCIEpUMEHTHl (OMBITHI) W CIAy4ailHble COOBITHS. OJeMEHTapHbIE
coObITHS (MCXOBI). BepoATHOCTH CilydallHOTO COOBITHS. BIM30CTH YacTOTHI U
BEPOATHOCTH cOObITHII. CiTyualiHbIe OMBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTAPHBIMU
coObITUSIMH.  BeposTHOCTH  COOBITHI B ONBITaX C  PaBHOBO3MOXKHBIMHU
JJIeMEHTapHBIMU  cOObITHSIMU. Omnepauud Hajg  COOBITHSMH:  TEpecedeHHe,
0o0BEIMHEHNE, TPOTHBOIIOJIOKHBIE CcOObITUS. Jluarpammer Diinepa. Dopmyna
CIIOKEHHUS BEpPOSTHOCTEH. YCIOBHAs BEPOSTHOCTb. YMHOMXEHUE BEPOSITHOCTEH.
HepeBo ciryyaiiHOro skciepuMenTa. @opmyiia nojiHoW BeposiTHOCTU. HezaBrucumele
cOOBITHS

Tema 9.4.
DIeMEHTBl KOMOMHATOPUKH

Coneprxkanne y4eOHOro Marepuania

KomOunatopHoe mnpasuiao ymHoxkeHus. IlepectanoBku u ¢akropuan. Ywucio
cogeranuii. Tpeyronpauk Ilackans. @opmyna 6maoma HeloTona

Tema 9.5. IIpodeccnonanbHO OPUEHTHUPOBAHHOE CO/leP:KaHUe (COAep:KaHHue MPUKJIIATHOTO
BepositHoCT MO/1YJIfA)

B npodeccuoHanbHBIX | BbUUCIeHNE BEPOSATHOCTEH € UCMOIb30BaHHEM (opMysl KomMOuHAaTOpHKH. OleHKa
3a/1a4ax BEPOATHOCTH  COOBITHSI B NPOECCHOHANbHOM  JIeATeNbHOCTH.  Pemenue
npo¢eCCHOHATIbHBIX 3a]1a4 Ha BEPOSTHOCTh COOBITHS

Tema 9.6. Conepxanue yueOHOro MaTepuasia

Cepun  mocneaoBaTeNIbHBIX
HUCIILITAaHUN

bunapHblli ciaydaiiHBI ONBIT (WUCIBITAaHME), ycnex M Heynada. HesaBucumbie
ucneltannsd. Cepust HeE3aBUCHMBIX HCIBITAHMW A0 mneporo ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymm

Tema 9.7.

Crny4aiinbie BEITMYUHBI
Y pacIpeaescHus.
Maremarnueckoe OXXHUIaHUE
CIIy4yallHOH! BEIUYMHBI

Copep:xaHue yueOHOTo MaTepuana

Crnydaiinas BenuunHa. Pacnipenenenue BeposiTHocTel. JlnarpamMma pacripeiereHusl.
[Ipumepsl pacmpeneneHuil, B TOM 4YHUCIE, T€OMETpUYECKOe M OWHOMHAIIBHOE.
YuciaoBble XapaKTECPUCTHUKU CJ'Iy‘-IZtﬁHBIX BCIIMYHMH: MAaTEMaTHYCCKOEC OXHIaHUC,
JUCIIEPCHUSl U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl npuMeHeHns] MaTEMaTUYECKOTO
OXUJaHusa, B TOM 4YHUCJIC B 3aJadyax U3 HOBCC}IHGBHOﬁ JKM3HU. MaTtemaTtndeckoe
OXUJaHWe OMHAPHOUM ciy4yailHOW BeTMYHMHBI. MaTreMaTH4ecKoe OKUIAHHE CYMMBbI
CJ'Iy‘-IZtﬁHBIX BeIIM4YMH. MaTeMaTndeckoe OXHIAHUC U JUCIICPCUA TCOMETPUUCCKOTO
1 OMHOMUAJIBHOTO pacIpe/ieTIeHHA
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Tema 9.8.

3akoH  OOJIBIIMX  YHUCEl
HenpepsiBHBIE  CiydaiiHbIE
BEJIMYMHBI (pacmipeescHus).
Hopmanbnoe pacnpenenenue

Cojnepxkanne yq4eOHOro MaTepraia

3aKkoH OOJBIIMX YHCEN M €ro posib B Hayke, pupojie U oduiectBe. BoiOopouHblii
MeToA uccienoBaHuid. [IpuMepsl HENpPEpPBIBHBIX CIIy4alHbIX BelW4YuH. DyHKIUA
IUVIOTHOCTH pacrpenencHus. PaBHOMEpHOe paclpeneicHue U €ro  CBOWCTBA.
[ToHsiTHE 0 HOPMAJILHOM PACIPEACICHUN

Tema 9.9. Pemenme 3amau | ComepkaHue ydeOHOro Marepuasia 2

KOMOMHATOPUKHU, CTATUCTHKU | DieMeHThl KoMOuHATOpuKH. COOBITHE, BEPOSTHOCTH COObITHs. CIOXKEHHE |

Y TEOPUH BEPOSITHOCTEN YMHO>KEHHUE BEpOSATHOCTEN

IIpogeccnonanbHO OpHEHTHPOBAHHOE COlEPKAHUE 46
BapuaTuBHbBIN NPUKJIATHOH MOIYJIb

Paznen 10. MaTeMaTH4YeCKHii NPAKTUKYM 46

Tema 10.1. Copepxanue yueOHOro MaTrepuasa 10

Martpuiisl ¥ onpeneauTenu CrniocoOsl pelieHus cucTeM JIMHEeWHbIX ypaBHeHuH. [lonstus: marpuna 2x2 u 3x3,
onpenenuTenb Marpunbl. Meron ['aycca pemieHuss CUCTEM JIMHEWHBIX YPaBHEHHM.
Pemenue npuknagusix 3a1ad. [Ipumenenue Matpul B MHGOpMaTHKe

Tema 10.2. Copepxanue yueOHOro MaTrepuasa 8

DIEMEHTHI BEKTOpHOM | KoMrutaHapHble BEKTOpBl. Pa3noxkeHne BeKkTopa IO TpeM HEKOMIUIAHAPHBIM

anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTHU. ['eoMeTpuuecKuil CMBICI ONpenesuTens 2x2.
Pemenne npukiasHbIxX 3a1a4

Tewma 10.3. Coneprxkanne yueOHOro Marepuania 8

KomnekcHsle uncna ITonsate kommiekcHOro umcia. CONpspKEHHbIE KOMIUIEKCHBIE YMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucia. @dopMa 3amuMcu  KOMILJIEKCHOTO — YHcia
(reomeTpuyeckas, TpUTOHOMETpUYecKas, anredpandeckas). ApupmeTndyeckue
JeMCTBHS C KOMIIJIEKCHBIMU YHCIIaMU

Tema 10.4. Coneprxanue yueOHOro MaTepuaia 6

I'pacsr [Tonarue rpada. CBszHbli rpad, nepeBo, MK rpad Ha IUIOCKOCTH. PemieHue
NpHUKJIaaHbIX 3a7a4. [IpuMmeHnenue rpada B H”HpopMaTHKE

Tema 10.5. Coneprxanue yueOHOro MaTepuasa 6

3anaun MaTeMaTudeckon | Bapmammonnstit  psa.  [lommron wactor w  rucrorpamma.  CTaTHCTHYECKHE

CTaTHUCTUKH XapaKTePUCTHUKH psijia HAOII01aeMbIX JAaHHbIX

Tema 10.6. Coneprxkanne y4eOHOT0 MaTepuana 6

Jlornueckue omepanuu | Jlornueckue onepauuu. IIpumenenne nuarpamm Oiinepa—BenHa nns pemieHue

C MHOXKECTBaMH

TCOPECTUKO-MHOKCCTBCHHBIX 3aaa4 HpO(i)eCCI/IOHaHBHOfI HAIpaBJICHHOCTH, 3ajaayd
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UHPOPMATUKH M JPYrUX Y4YeOHBIX JUCHMIUIMH W JUIS ONHMCAaHUS peajbHBIX
ITPOLIECCOB U SIBJICHUI

Tema 10.7. Copepxanne yaeOHOro MaTepuana 2
Pemenue 3a1a4 | [IpuMeHeHne U3YYEHHBIX MaTeMaTH4YeCKMX (PAKTOB K pEIICHHI0 3aJad U3
MAaTEMATHYECKOTO pa3IUYHBIX 00JacTel HAYKH U PeallbHOM KU3HU

IPaKTUKyMa

CamocrosiTesbHas padora 12
IIpomeskyTouHas arrectanus (JK3amMeH) 6
Bceero: 340
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUIIVIMHBI

3.1 MarepuajibHO-TeXHHYeCKOoe o0ecniedeHue

Peanuzanuss mporpaMMbl yueOHOH UCHMIUIMHBI TPOM3BOIUTCA C TPUMEHEHUEM
IMCTAaHIMOHHBIX TEXHOJOTHUH M TpeOyeT HaaW4us SJIEKTPOHHOH 00pa3oBaTEIbHOM Cpelbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4eOHOro KaOuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IpenoaaBaTes;

¢ yueOHO-TIPaKTUIECKOE o0opynoBaHue, HEo0X0IuMoe TUIs POBEJCHUS
MPeAYCMOTPEHHBIX NMPOrpaMMO IpakTUuueckux 3ansatuid. B coorserctBue ¢ m1.4.4 ®I'OC CIIO
JIOIIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiit «JluuHags cCTyaus» €  BO3MOXKHOCTBIO  pabOTBl C  DJIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecreuyeHne TUCIHUILINHEIL:

* METOJIMYECKUE YKa3aHUS M0 OpTaHU3aIUH MPAKTUYECKUX 3aHITHII;

* METOJIMYECKUE YKa3aHUS IO CAMOCTOSTENbHOM padoTe.

IIporpammHoe oGecnieyeHue:

[IporpamMmMHoOe obecrieueHue, SBISIONIEECS YacThlO AJIEKTPOHHOW WHGOPMAIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMITbIOTEpHBIE 00y4aoIINe MPOrPaMMBlI;

- TPEHUHTOBBIE M TECTUPYIOIIUE TIPOTPAMMBI;

- UHTEJUIEKTyaJIbHbIE POOOTHU3UPOBAHHBIE CHCTEMBI OIICHKHM KaueCTBa BBITTOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCynbTaHT miocy, «['apanT;

- aJiekTpoHHO-OmOnmuoreunas  cucreMa (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- mporpamMma ympasiieHus oopazoBatenbHbIM IporeccoM B DMOC (Mudopmanuonnas
texnosorus. [Iporpamma yripasnenus oopazoBarenbHbiM mporieccom. KOMBAT).

3.2. UndopmanuonHoe odecneyeHne peaausalnu NporpaMmmbl

OcCHOBHbBIE HICTOYHUKH

1 Mep3znsk A.I'., Homuposckuit JI.A., [lonskoB B.M. Maremaruka. Anredpa u
Havajma mareMatudeckoro anamm3a. 10 kmacc. / mon pemakuued Ilomonmsckoro B.E. -
AxuunonepHoe obmiectBo «M3narensctBo «IIpocsemenue»

2 Mepsnsak A.l'., Homuposckuii [I.A., ITonsaxoB B.M. Maremaruka. ['eomerpus. 10
kinacc. / mon pemakuued I[lomombckoro B.E. - AxkmnumonepHoe o6mectBo «M3matenbeTBo
«ITpocBemenune»
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3 Mepsnsak A.I'., Homuporckuii J[.A., [TonskoB B.M. Maremaruka. Anrebpa u
Havajga Marematuyeckoro aHammsza 11 xkmacc. / monm pemakmueit I[logonsckoro B.E. -

AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»
4 Mep3znsk A.I'., Homuposckuit [[.A., ITonskoB B.M. Maremaruka. Anrebpa u

Havaja Maremaruyeckoro aHammsza 11 kmacc. / monm penmakmmeir [lomombckoro B.E. -

AknmonepHoe obmectBo «M3naTenscTBO «IIpocBemnieHne»

DJIeKTPOHHbIE U31aAHUS

1. Beepoccuiickue nntepuer-onumuaasl. - URL: https://online-olympiad.ru.
2.Enunas xosuiekims 1udpoBbIX oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru .

3. Hayunas snexrponnas 6uodnauoreka (HIB). - URL: http://www.elibrary.ru.

4. OTkphITHI KOJLIEDK. MaTtemaruka. - URL: https://mathematics.ru.

5. IToBropum maremaruky. - URL: http://www.mathteachers.narod.ru .

6. CipaBOYHHK IO MaTeMaTHKE I MKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

7. ®enepanbhbiil moptan «Poccuiickoe oopazoBanuey. - URL:http://www.edu.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJBbHOMN JUCIUATIJINHBI

KOHTpOJIL N OLCHKA PE3YyJIbTAaTOB OCBOCHUA 06H1606p330BaTeHBHOﬁ JUCHUITIIMHBI
PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA (l)OpMI/IpOBaHI/Ie O6II.[I/IX
u HpO(beCCI/IOHaHBHbIX KOMHeTeHHI/Iﬁ I10 pasaciiaM U TCMaM COACPIKAHU yqe6Hor0 MaTtcpHraia.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OIIEHOYHBIX
KOMIIeTeHIUs MeponpusiTus

OK 01. Beibupars cnocobwsr | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue

peLeHust 3agau | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeccuoHaNbHOM Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimonHeHHe MpakTHYECKUX

ACATCIIBHOCTH TPHUMCEHUTCIIBHO
K Pa3JIMYHBIM KOHTCKCTAM

2.9.
Temsr 3.1 - 3.5, 3.6I1-o/c,

3aJaHuN
Brimonnenue 3agaHuili  Ha

3.7. dK3aMeHe

Temer 4.1 - 4.4, 4.511-o/c,

4.6.

Temsr 5.1, 5.2, 5.311-o/c,

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

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

6.7-6.9.

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

74-17.17.
OK 02. UcnonwzoBate | Tema 1.1, 1.211-o/c, 1.3, | UItyaupoBanue
COBpeMeHHBIe cpejcTBa noucka, | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue

aHaJIM3a )51 HUHTCpHpeTallun

Temwr 2.1- 2.7, 2.8 II-o/c,

Brinonnenue MPAKTHUYICCKUX
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uH(pOopMaIny, 2.9. 3aJaHuH
u unpopmanmonnsie | Temsr 3.1 - 3.5, 3.611-o/c, | Beimonnenue 3amganuii Ha
TEXHOJIOTMH IS BbINOJHEHus | 3.7. dK3aMEHE
3a1a4 npodeccuonansroit | Temsr 4.1 - 4.4, 4.511-o/c,
NEeATEILHOCTH 4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,

5,4, 5.511-0/c, 5.6.

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

6.7-6.9.

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

1.4-7.7
OK 03. [Mnanuposate | Tema 1.1, 1.2I1-o/c, 1.3, | lItygupoBanue
u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodecCuoHaAIbHOE Temwr 2.1- 2.7, 2.8 I1-o/c, | BeimomHeHne mpakTHYECKHUX
u JIMYHOCTHOE passutue, | 2.9. 3aJaHuN
MpEeANPUHUMATENIbCKYIO Temer 3.1 - 3.5, 3.6I1-o/c, | BeimonHenne 3agaHuii Ha
NEeATEILHOCTD 3.7. JK3aMeEHEe
B mpodeccuonansHoii chepe, | Temur 4.1 - 4.4, 4.511-o/c,
HCITOJIb30BaTh 3Hanus | 4.6.
no mpaBoBoii u ¢uHaHcoBor | Temsl 6.1 - 6.5, 6.6I1-0/c,
rPaMOTHOCTH 6.7-6.9.
B Pa3IMYHBIX )kusHennelx | Temsr 7.1, 7.2, 7.311-o/c,
CUTYaIUAX 14-7.7
OK 04. O¢ddextuBno | Tema 1.1, 1.2[T-o/c, 1.3, | Llryauposanue
B3auMoJieiicTBoBaTh U padortath | 1.411-o/c, 1.511-0/c, 1.6. TectupoBanue

B KOJUICKTUBC U KOMaH/IC

Temer 4.1 - 4.4, 4.511-o/c,
4.6.
Temer 5.1, 5.2, 5.311-o/c,

BrlinonnHeHNE MpaKTHYECKUX
3aJaHui
BrinonHeHue 3agaHuil  Ha

5,4, 5.511-0/c, 5.6. DK3aMEHE
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.3I1-0/c,
74-77
OK 05. Ocymectmsars yctuyto | Tema 1.1, 1.211-o/c, 1.3, | lltynupoBanue
U NUChbMEHHYI0 KoMmMmyHukauuto | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

Ha TOCYHApCTBEHHOM  A3BIKE
Poccutickoii Oenepauuu
c y4ETOM 0COOEHHOCTEH
COLIMATILHOTO

U KYJIBTYPHOI'O KOHTCKCTa

Temsr 2.1- 2.7, 2.8 I1-o/c,
2.9.

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

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-0/c, 5.6

BrinosnHeHne npakTUYECKUX
3aJaHui
Brimmonnenune 3agaHuili  Ha
JK3aMeHe

OK 06. IIposiBiATh Tpak1aHCKO-

MNaTpuOTUYCCKYIO MIO3UIIHUIO,

Tema 1.1, 1.2I1-o/c, 1.3,
1.4I1-0/c, 1.5I1-o/c, 1.6.

[lItyaupoBanue
TectupoBanue
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JEMOHCTPUPOBaTh  oco3HanHoe | Temwr 2.1- 2.7, 2.8 TI-o/c, | BrimonHeHne mpakTUYECKUX
MOBEJICHUE Ha ocHoBe | 2.9. 3aIaHui

TPaJULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.511-0/c, | Beimonnenue 3amganwii Ha
JTyXOBHO-HPABCTBEHHBIX 4.6. JK3aMeHe

LIEHHOCTEH, Temwr 5.1, 5.2, 5.3I1-0/c,

B TOoM u4mcie ¢ yderoM | 5,4, 5.51I-o/c, 5.6.

rapMOHHU3ALUN Temsr 7.1, 7.2, 7.311-0/c,

MEXHAIMOHAIbHBIX 14-7.7

Y MEXPEJIMTUO3HBIX OTHOILICHUH,

PUMCHSITh CTaHJapThI

AHTUKOPPYIIIMOHHOTO

MOBECHUS

OK 07. ConetictBoBarhy | Tema 1.1, 1.2I1-o/c, 1.3, | IryaupoBanwue
COXpaHEHUIO okpyxatomenn | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

cpensl,  pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 II-o/c, | BoinonHenue npakTu4ecKux
MIPUMEHSTH sgaHug | 2.9. 3aJaHuN

00 H3MEHEHUU knuMara, | Temsr 3.1 - 3.5, 3.6I1-0/c, | Beimonnenne 3amaHuii Ha
IIPUHLUIIBI oepexximmBoro | 3.7. JK3aMEHe

IIPOU3BO/JICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c,

JICMCTBOBATh B YpE3BBbIYANHBIX
CUTYaLUsAX

5,4, 5.5I1-0/c, 5.6.
Temnr 6.1 - 6.5, 6.6 IT-o/c,
6.7-6.9
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