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1. OBIIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JUCITUTIINHBI
1.1. MecTo 1MCUHMIIMHBI B CTPYKTYpe o0pa3oBaTteabHoil nporpammsel CIIO:
O6mieoOpazoBarenbHas AUCHHUIUIMHA «MartemaTuka» SBISIETCS 0053aTeNbHON YacThIO
00111e00pa30BaTeIHPHOTO MUKJIA 00pa3oBaTebHONW Tporpammbl B cootBeTcTBUU ¢ OT'OC CIIO
110 44.02.01 JomkoJbHOe 00pa3oBaHue

1.2. Heaun u nuianHupyemble pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:
1.2.1. Heap AUCHUILIHHBI

Copmepxanne  mporpaMmbl  00IIE00pa30BATENBHOM  MTUCHUIUIMHBI  «MaTeMaTHKa
HaIpaBJICHO Ha JOCTHKEHUE pe3yIbTaToB ee U3yUCHUS
B coorBercTBUM ¢ TpeboBanusiMu ®I'OC COO c yderom mpodecCHOHATBLHON HaNpaBIEHHOCTH
droc CIIO. [TpuopuTeTHHIMU LEIAMHA o0ydeHus MaTeMaTUKe
Ha 0a30BOM YPOBHE SIBJISTFOTCS:

dbopMUpOBaHHE  LIEHTPAJIbHBIX  MaTeMaTHYEeCKMX  MOHATHH  (YMCIO,  BeJIMYMHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSTHOCTb,  (QYHKIHs), OOECIEeUHBAIOIINX
IPEEMCTBEHHOCTh U NEPCIIEKTUBHOCTh MaTEMaTHYECKOT0 00pa30BaHus 00yYaoLIXCS;

MOJIBEICHUE O0YYaroIUXCs Ha JIOCTYIIHOM JUIsI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHKH u OKPY’KaIOIIEeTo MUDpa, NOHUMAaHHE MaTeMaTUKH
KaK 9acTH 00IIei KyJIbTypbl YeJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTyaJIbHBIX M  TBOPYECKMX  CIOCOOHOCTEM  oOyuwarommxcs,
NI03HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIBCKIX YMEHUH, KPUTHYHOCTH MBIIIIICHHS, HHTEpeca K
U3YYEHUIO MaTEMaTHKU;

dbopmupoBanue GyHKIIMOHATIHLHOW MAaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTHYeCKue aCIIeKThI B peabHbIX KU3HEHHBIX CUTYaIUAX
u npu W3Y4YCHHUH JIPYTHX JUCLUTUINH, NPOSIBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTeH, (HopMyTupoBaTh UX Ha S3bIKE MAaTEMAaTHKH M CO3/1aBaTh MaTeMaTHUYECKHUE
MO/IEIH, MIPUMEHSTh OCBOCHHBIH MaTeMaTHYeCKUI amnmapar
JUIL PEIIeHHus TPaKTHKO-OPHEHTUPOBAHHBIX 3a1ad, 3a7ad NpoQpecCHOHATBHON JeATeNbHOCTH,
WHTEPIPETHUPOBATH U OLIEHUBATH TIOJTYYCHHBIC PE3YIIbTATHL.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOECHHUSI 00HI€00PA30BATEJbHOM IMCHUILUIAHBI B
cootBeTcTBHHU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

O6umme  xommereHuuu  (mamee — OK) wu mpodeccuoHanbHble  KOMIIETECHIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JMYHOCTHBIMH, METAaNpPeIMETHBIMU
U TpeIMETHBIMH  pe3yibTaramMu  oOydeHuss 0Oa3oBoro ypoBHsS (mamee —  IIPO)

@I'OC COO npencrasieHsl B TadHIIE:



Koa u HauMeHOBaHHE

PesyabTaTsl 00yyeHus

popmupyembIx
KOMIIeTEeHIIt O6urne JAucnuninHapHbie
OK 01. Bribupats criocoObI | JINUHOCTHBIE  pe3yNbTaThl  NOJDKHBI — oTpaxkath | [IPG1. Bmamenue meromamu moKa3aTeNbCTB, alTOPUTMAMHU

pelieHus
npodeccuoHaNbHOMI

3a1a4

ACATCIIbHOCTH
MMPUMCHHUTCIILEHO
K Pa3JIMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOTO BOCIIUTAHUS:
- TOTOBHOCTh K TPYIy, OCO3HAaHUE IICHHOCTH
MacTepCTBa, TPYAOITIO0UE;

aKTUBHOM

- T'OTOBHOCTB K JACATCIIBHOCTH

TEXHOJOTUYECKOW U COLIMAJIbHOM HAaIpPaBIECHHOCTH,

CIIOCOOHOCTh MHULUUPOBATH, IUTAHUPOBATh
u CaMOCTOSITEJIBHO BBIITOJIHSTh TaKyro
NEeSATEIbHOCTb;

- HUHTEpeC K pa3IMYHbBIM chepam

npoheccCHoHaNbHOM e TEIbHOCTH.
MeranpeameTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:

OBnanenne YHUBEPCAIbHBIMU Y4eOHBIMU
MIO03HABATEIbHBIMU JACHCTBUSIMH:

a) 6a30BBIC JTIOTUUECKHUE ICUCTBUS:

- CaMOCTOSITEIIBHO (dhopMynupoBathb
U aKTyaJu3MpoBaTh IpobiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaB/IMBaThb  CYIIECTBEHHBIM  IpU3HAK

WIA OCHOBaHWS JUISl CPaBHCHUs, KiacCU(PUKAIUH
H 0000IIIeHN;
- ONpeneNATh LEH

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUSA

JACATCIIBHOCTH, 3aJaBaTbhb
- BBIABJATL 3aKOHOMCPHOCTH HW IIPOTUBOPCUUSA
B paCcCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIIbBHOCTb, OLICHHUBATDH

pewieHus 3a1ad; yMeHue (OpMyJIMpOBaTh ONpEAEICHuU,
AKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOJUTH JOKa3aTEJIbHBIE
paccyKIeHHUs B XOJI€ PELICHUS 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSIMH: CTEIIEHb YMCIIA,
BBITOJIHSATD

norapupm BBIYHCIICHHE

3HAa4YCHUHN

YUCIIa; YMEHHE
U 1[peoOpa3oBaHUsl  BBIPAXKEHUH €O
jgorapupmamu, npeoOpa3oBaHUs JAPOOHO-PALIMOHAIBHBIX
BBIPAKCHUI;

[1P63. YMeHue omepupoBaTh MOHATUSAMH: pallMOHAJIbHBIC,

CTCIICHAMH n

UppalrvoHaIbHbIE, NoKa3aTeJbHbIE, CTETICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKHUE YpaBHEHHUS U
HEPaBEHCTBA, MX CHCTEMBI;

[1P64. VYwmenue byHKIMS,
HEeMpepbIBHAs (PYHKIMS, TPOU3BOAHAS, IepBooOpaszHas,
OIpENIEICHHBI MHTETPal; YMEHUE HAXOAHUTh TPOHU3BOIHBIC
DIIEMEHTAPHBIX  (DYHKIUH,  HMCHONB3ysl  CIPaBOYHBIE

MaTCpHraJibl; UCCIICAOBATH B HpOCTCﬁMHX clrydasax (I)yHKI_II/II/I

ONEPUPOBATH  MOHITUSAMM:

Ha MOHOTOHHOCTBS, HaxXoaAuThb HAHOOJIBIIINE

U HauMeHbIIWE 3HaYeHHs (YHKIHHA; CTPOUTH TpapuKu
MHOTOYJICHOB C HCTIOJIb30BAHUEM anmapaTta
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATH MPOU3BOIHYIO TPH
penIeHun 3a1a4

Ha IBMXKCHHUC, pCIIaTh MPAKTUKO-OPUCHTHPOBAHHBIC 3a1a4n




COOTBETCTBUE PE3yJIbTATOB ILEJISM, OIICHUBATH
PUCKH TIOCTICICTBHIA JIEATSIILHOCTH

0)0a30BbI€ UCCIIEAOBATEIIbCKUE ACHCTBUS:

- BJAJICTh HABBIKAMH Y4YCOHO-HMCCIIEI0BATEIHCKOM
Y TIPOCKTHOM JeSITeTbHOCTH, HABBIKAMH Pa3peIICHHSI
npo0Jem;

- BBIBIATH  NPUYMHHO-CIEJICTBEHHBIE  CBS3H
U aKTyaau3upoBaTh 3aJady, BBIABUTATH THIIOTE3Y
ee pelieHus,

JJI1 JOKa3aTCiIbCTBA CBOUX yTBCp)KI[GHHfI, 3a1aBaTb

HAaXOJUTh apryMEHTBI
IapaMeTpsl U KpPUTEPUU PELLICHNUS;

- AHAIM3UPOBATH IIOJIyYEHHBIE B XOJE PEIICHUS
3a1a4u
UX JOCTOBEPHOCTD,

pe3yabpTaTbl, KPUTUYECKH  OLICHMBATb
[IPOTHO3UPOBATh HU3MEHEHHE
B HOBBIX YCJIOBUSX;

pa3pabarbIBaTh IUIAH pelIeHHs TPOOIEMbI C YIETOM
aHanusa
Y HEMaTepHUaJIbHBIX PECYPCOB;

- YMETb IIEPEHOCUTh 3HAHUSA B II03HABATEIIbHYIO

HUMCIOIIIUXCA MaTCpHraJIbHBIX

U TIPAKTUYECKYI0 001aCTH KU3HEACSITEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHWS W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;
- BBIJIBUTaTh HOBBIE WJIEH, npejiaraTh

OPHUT'MHAJIBHBIC MMOAXOAbI U PCHICHUA

Ha HauOOJIbIINE ¥ HAMMEHBIINE 3HAYCHHS, HA HAXOXKICHUE
MYTH, CKOPOCTH U YCKOPEHHS,

[1PGS. YMeHue omepupoBaTh MOHATHUAMH: pallMOHAIbHAS
byHKIMSA, MoKazarenbHass (QyHKUHUS, CTENEeHHas (QYHKIMS,
norapupmMudeckas byHKIHS, TPUTOHOMETPUIECKHE
byHKIMKH, 00paTHBIE (YHKIIUUA;, YMEHHUE CTPOUTH T'pauKu
W3YYEHHBIX  (DYHKIIMIA, rpadbuku  Opu
U3yUYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MIPU PELICHUH 33134

HUCIIOJIB30BAThb

U3 JIpYyruX Y4eOHBIX MPEeIMETOB W 3aJady W3 PeabHOM

KU3HH;, BBIpAXKATh (QOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU;

[1P66. YMeHnue pemath TEKCTOBbIE 3a/1a4 pa3HbIX TUIIOB (B
TOM 4YMCJI€ Ha MPOLEHTHI, JOJU M YacTH, Ha JABHIKCHHE,

pa60Ty, CTOMMOCTb TOBApOB KW YCIIYI, HAJOI'H, 3aJla4u U3

o0nacTd  ympaBieHMs  JHMYHBIMHU M CEMEHHBIMHU
¢uHaHCAMM);  COCTaBNIATh  BBIPAXKEHHUS,  YpaBHEHHUS,
HEPaBEHCTBA U HX CHUCTEMBbI [0 YCIOBHUIO 3aJadyH,
UCCIEA0BATh  IIOJIyYEHHOE  PEIICHWE W OLECHUBATh
IIPaBJONOI00HOCTh PE3yJIbTaTOB;

[1P67. VYwmeHue onepupoBaTb TIOHATUSMU: CpEIHEE

apudMeTHuIecKoe, MeIuaHa, HauOOoJbIlee W HaWMMEHBIICE
3HAYEHMs, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKIOHEHHE
YHCIOBOrO0 Habopa; yMEHHE U3BIEKaTh, HHTEPIPETUPOBATD
uHbOpMaIlMIO0, TPEACTaBICHHYI0O B  Tabnumax, Ha
quarpammax, rpadukax, OTpaXkarollyo CBONCTBA peaTbHBIX
NPOIIECCOB W SIBJICHUW; MPEICTaBIATh HH(POPMAIHIO C
MMOMOIIBIO Ta0IuIL 51

JUarpamm; HCCIIEI0BaTh

CTaTUCTHUYECCKUEC JaHHBIC, B TOM YHUCJIIC

C IPUMCHCHHUEM l"pa(bI/IT-IeCKI/IX MCTOOOB M DJJICKTPOHHBIX




CPEJICTB;
[1PG8. YMmenue onepupoBaTh MOHATUSIMU: CIIYYANHBIA OMBIT
U Clly4ailHoe COOBITHE, BEPOSTHOCTh CIIYYatHOTO COOBITHS,
YMEHHE BBIUHUCIATH BEPOSITHOCTh C  HCIOJIH30BAHHEM
rpauuecKux METOJO0B; MPUMEHATh (HOPMYJIBI CIOKEHHUSI U
YMHOXKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyInbl MpU pelIeHUuH 3a7]ad; OIEHUBATH BEPOATHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO
CO CIyyallHBIMH BeJIMYMHAMHU; YMEHHE TPUBOIUTH
NpUMEphl  TIPOSBJICHHSI 3aKOHA OOJNBINMX 4YHCEN B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsMas,

MJIOCKOCT, MIPOCTPAHCTBO, JByTpaHHBIN yToll,
CKpEIIHUBAIOIINEecs npsiMbIE, napayuienbHOCTh u
NEPIEHIUKYISIPHOCTD MPSIMBIX

U IUIOCKOCTEH, Yoyl MeXAy IPSMbIMH, YTOJ MEKIY NPSIMON
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMM, PACCTOSHUE OT
TOYKM JO IUIOCKOCTH, pPAacCTOSHUE MEXIY MpsIMbIMHU,
paccTosiHue MEX]y IUIOCKOCTSMM; YMEHHE HCIOIb30BaTh
OpU pELIeHUW 3a/lad HU3y4YeHHble (aKThl M TEOpPEMBI
IUIAHUMETPUH; YMEHHE OLIEHWBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEro MUpa;

[TP610. YMeHue onepupoBaTh NOHATUSIMH: MHOTOIPAaHHUK,
CeueHHe MHOTOrpaHHMKa, KyO, Mapajulesienures], npu3ma,
nupamuia, Gurypa M MOBEpPXHOCTh BpallEeHUs, MINHJD,
KOHyC, 1miap, cdepa, cedeHuss (QUrypsl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, IIIMHAPA, KOHYCA,
IUIONIa/lb TIOBEPXHOCTH MUPaMHIbl, MPU3MBI, KOHYcCa,




WIMH/IPA, TJIomans chepbl, 00beM Kybda, IpSIMOYTOIbHOTO
napajuleJienunena, NUpamMHUAbl, OPU3MBIL,  LWIMHJpA,
KOHyca, IIapa; yMEHHEe u300paxkaTb MHOTOIPaHHUKH
U TOBEPXHOCTHU BpALICHMS, HMX CEYEHHs] OT PYKH, C
MIOMOUIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M DIJIEKTPOHHBIX
CPEICTB;  yYMEHHE  pAclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPABHJIbHBIC
MHOT'OTpaHHMKW;

[1P611 VYwmenue onepupoBaTh TMOHATHIMU: JIBUXKEHUE
B TPOCTPAHCTBE, NOAOOHbIE (UTYpbl B TPOCTPAHCTBE;
HCIIOJIB30BAaTh OTHOIICHHWE IUIOIIANEH IOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp MPH PELICHUU 33]1aY;

[IP612. YMeHHE BBIYHCIATH TE€OMETPUUYCCKHUE BEIIMYHHBI
(MHa, yroj, miom@anb, o0beM, MJIOLIAJb MOBEPXHOCTH),
UCTIONb3Ys U3yYeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHnue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpAa, CKAJISPHOE MPOU3BEICHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEICHUE
BEKTOpa Ha YHUCIJIO; HAaXOIUTh C TOMOIIBIO H3YYEHHBIX
(GopMya KOOpAMHATBI CEpPEIUHBl OTpPE3Ka, PacCTOSHHE
MEXy IByMsl TOUKAMH;

[1P614. YMmenue BoIOUpaTh MOAXOASIINN U3YYEHHBIH METO/
JUIsL PEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTUYECKUE
(bakThI

¥ MaTeMaTHYECKUE MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HMCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH POCCUHCKOW M  MHPOBOM
MaTe€MaTHYECKOW HayKH




OK 02. Hcnonb3oBath
COBPEMECHHBIC CpencTBa
[OVCKa, aHaJIN3an
MHTEPIIPETAIH
nHpOpManuu,u
MH(pOPMAIIMOHHBIE
TEXHOJOTHH JJIS BBIOJHEHUS
3aaqy npodeccHnoHaNbHOMI
e TeNIbHOCTH

JIn4HOCTHBIE pe3yJIbTaThl JIOJDKHBI OTpaxaTb B
YaCTHU: EHHOCTH HAYYHOTO IIO3HAHUSA:
-C()OpMUPOBAHHOCTH MHPOBO33PEHH,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAayKd M OOLIECTBEHHOW IpPaKTHKH,
OCHOBAHHOTO

Ha JTMasiore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUpE;
MertarnpeamMeTHble pe3yIbTaThl JOKHBI OTPaXKaTh:
OBnanenue YHHUBEPCAITbHBIMU y4eOHBIMU
MO3HABATEIBHBIMH JACHCTBUSIMHU:

B) pabota ¢ uHpopmanueii:

- BJIAJETh HABbIKAMM IOJIy4E€HUS HHPOpPMALUUHN3
UCTOYHUKOB  Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO
OCYILECTBIIATh IMOMCK, AaHAIM3, CHUCTEMaTHU3aLUION
UMHTEpHpeTanuio UH(GOpMAIMK PA3IMYHBIX BUIOBU
(hopM mpencTaBiICHHUS,

- co37aBaTh TEKCTHl B pa3IMYHBIX (opmarax ¢
y4eTOM Ha3HaueHUs WHPOpPMaIUMU U IEJeBOU
ayIUTOPUH, bopmy
IIPECTABICHUS

W BU3yaJlIu3alluu,

BbIOMpass  ONTHUMAaJbHYIO

- OLCHHMBAThH
uHpopmanuu, ee

JAOCTOBCPHOCTD,
COOTBCTCTBHUC

JICTUTUMHOCTDB
IMpaBOBbBIMHU
MOPAJIbHO-3TUYCCKUM HOPpMaM;

- UCTOJNB30BaTh CpelIcTBa WHGOPMAIMOHHBIXU

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PCIICHUHU

KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIXH

OpraHHU3allMOHHBIX 3aaa4 C CO6J'IIOJIGHI/I6M

I1P61. Bnanenue merogaMu J0Ka3aTeNbCTB, aJlTOPUTMAMHU
pemieHus 3a1av; yMeHue (OpMYJIHpPOBATH OINPEICICHUS,
AKCHOMBI

U TEOpEeMBbl, NMPUMEHATh HUX, MPOBOJUTH JOKa3aTeNbHbIE
paccyX/IeHUs B XOJI€ pelIeHHs 3a/1a4;

ITPG2. YMmenue omepupoBaTh MOHATHUSAMU: CTEIICHb YHUCIIA,
norapudm
3HAYEHUU

quciaa, YMCHHC  BbBIIIOJHATL  BBIYUCJICHUC

U 1peoOpa3oBaHUs BBIPAXKEHUH €O  CTENEHSAMH U

norapudmamu, mnpeoOpa3oBaHusl APOOHO-PAITMOHATHLHBIX
BBIPAKCHMUI;

[1PG3. Ymenue omepupoBaTh MOHSATHUAMH: PAIMOHAILHEIC,
UppalMOHAIIbHBIE, noKa3aTreibHbIe, CTETeHHBIE,
jgorapuMuyecKue, TPUTOHOMETPUUECKHE YypaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

[1P64. VYmeHue onepupoBaTh byHKLUS,

HenpepbiBHAass (QYHKLHMSA, NPOU3BOJIHAS, IepBOOOpa3Hasi,

TIOHATUAMMU:

OHpeI[eHeHHBIfI HUHTCrpajl; YMCHUC HAXOOUTH IIPOU3BOAHLIC
dynxuwmi,
MaTepHuasbl; UCCIEI0BaTh B IPOCTEUIINX cIydyasx QYHKIUH
MOHOTOHHOCTS,

SJICMCHTApPHBIX HCIIOJIb3YyA CIIpaBOYHBIC

Ha HaxOJIUTh HauOoIbIINE
¥ HaUMEHbIIME 3Ha4eHHs] (QYHKIMA; CTPOUTH Tpaduku
MHOT'OUJICHOB c HCII0JIb30BaHUEM anmnapara
MaTEeMaTUYECKOr0 aHaIN3a; MPUMEHITh TPOU3BOAHYIO MTPHU
peleHnn 3a/1a4
Ha JIBIJKEHUE; PellaTh NPAKTUKO-OPUEHTUPOBAHHBIE 331a4H
Ha HanOOJIbIINE U HAMMEHBIINE 3HAYCHHS, Ha HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omepupoBaTh TMOHATHUAMH: palliOHAIBHAS




TpeOOBaHUI SPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,

TUTUEHBI, pecypcocoepekenus, [IPaBOBBIXHA
9THYECKMX  HOPM, HOPM  MH(OpMaMOHHOU
0€30I1aCHOCTH

¢byHKIMs, MoKa3aTenbHast (YHKIMS, CTENeHHas (DyHKIMs,
JorapupmMuyecKas byHKIMS, TPUTOHOMETPUUECKHE
¢yHKIMM, 0OpaTHbIe (YHKIMH; YMEHUE CTPOUTH I'paduKu
U3yYeHHBIX  (DYHKIMIA, WCHONB30BaTh TpapuKU TIpU
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a]a4
U3 JIpyruxX Yy4eOHBIX MpeIMETOB W 3aJady M3 pPeabHOM
JKU3HU; BBIpaXaTh (QOpMyJIaMH 3aBHCHUMOCTH MEXIY
BEJTMYUHAMU;

[TP66. YMeHue permarh TEeKCTOBbIE 3314 Pa3HBIX TUIIOB (B
TOM YHCJIE Ha HPOLEHTHI, JOJIM U YacTHU, Ha JIBHIKEHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYI, HAJOTH, 3aJa4ud W3
o0jacTu  ympaBlIeHHS  JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMH);  COCTaBIIATh  BBIPAKEHHUS,  YpPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBl 1O YCIOBUIO 3a/ayW,
UCCIIEIOBaTh  MOJYYEHHOE  pelleHHe U  OICHHUBATh
IPaBJONOI00HOCTh PE3yJIbTaTOB;

[1P67. VYwmeHue omnepupoBaTh MOHATHAMH: CpeIHEe
apudMeTHuecKoe, MeAuaHa, HauOoJbllee M HaWMEHbILEE
3HAYeHMs], pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATH
uHopmaIuoo, TMpeACTaBICHHYO B Ta0iauIax, Ha
quarpammax, rpadukax, OTpakarollyro CBONCTBa peajbHbIX
MPOLECCOB W SIBICHUN; NPEACTABIATh WHGPOPMAIUIO C
NOMOIIBI0  TabaMI M JUarpaMM;  UCCIIAOBaTh
CTaTUCTHYECKUE JTaHHBIE, B TOM qucie
C MpHUMEHEHHEM TpapUUEeCKUX METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TPGS. YMmenue onepupoBaTh MOHSATUSIMU: CIIYIANHBINA OMBIT
U CIIy4ailHOe COOBITHE, BEPOSTHOCTh CIIYYatHOTO COOBITHS,
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YMEHHE BBIYUCIATH BEPOSTHOCTh C HCHOJIB30BAHHUEM
rpadMUecKuX METOJIOB; MPUMEHATH (POPMYJIIBI CIOKEHUS U
YMHOKEHUSI BEpPOSTHOCTEH, KOMOHMHATOpHbIE (aKThl U
(GbopMyJBl TIpU pEIICHWHW 3a/a4; OIEHHBATH BEPOSTHOCTH
peabHbIX COOBITHIA; 3HAaKOMCTBO
CO CIyyallHBIMM  BEJIMYMHAMHU; YMEHHE IPUBOJIUTH
OpUMEpPbl  NPOSBIEHHUS 3aKOHAa OONBIIMX 4YHCET B
HPUPOIHBIX

U OOILECTBEHHBIX SIBICHUSX;

[TP69. YMmenue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMasi,

IJIOCKOCTB, MPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKPEITUBAIOIINECS MpsIMBIE, napajuieIbHOCTh u
NEePIEeHIUKYISIPHOCTD MPSIMBIX

U TUIOCKOCTEMH, yTroJl MeXay IPSIMbBIMHU, YTOJ MEKIY MPSMOii
U TUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHU, PACCTOSHUE OT
TOYKH

JI0 TIOCKOCTH, PACCTOSTHUE MEXAY NPSIMBIMH, PAcCCTOSIHHE
MEXy MJIOCKOCTSIMU; YMEHHE UCIIOIb30BaTh P PEIICHUN
3alad  U3y4ueHHbIE (AKTBI W TEOpPEMbl TUIAHUMETPUU;
YyMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDa;

[TP610. Ymenwue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEUYeHHe MHOTOIpaHHUKA, KyO, Mmapaienenure]], mpusma,
nupamMuaa, QUrypa M TMOBEPXHOCTH BpaIICHHS, LHUIHHID,
KOHyc, T1map, cdepa, ceueHus QGUTYpbl BpaleHUS,
TUIOCKOCTh, Kacaromiasicss chepbl, UWIHHIpPA, KOHYCA,
IJIONIA b TIOBEPXHOCTH MHPAMHJIBI, TPU3MBI, KOHYCa,
WIAH]PA, TI0OMAAs chepbl, 00beM KyOa, MPSIMOYTOJIBLHOTO
napajuiejienuneaa, NUPaAMUIbI, TPU3MBI, HJIWHIPA,
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KOHyCa, IIapa; yMEHHE H300paxkaTb MHOTOTPAaHHUKH
U TOBEPXHOCTHU BpALICHMs, HMX CEYEHHs] OT pYKH, C
MOMOUIbI0 YEepPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHWE  pPACIO3HaBaTh  IPABUJIbHBIE
MHOTOI'PAHHUKU;

[1P611 VYmenue onepupoBaTb MOHATHAMHU: JBI)KEHUE
B TPOCTPAHCTBE, NOAOOHbIE (UTYpbl B TPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOILICHHWE IUIOLIANEH IIOBEPXHOCTEN U
00BeMOB TOAOOHBIX (DUTYp TIPU PELICHUH 3a/1a4;

[1P612. YMeHue BBIYUCIATH I'€OMETPUUYECKUE BEIMUYUHBI
(nmuHa, yroJ, IMJIomaab, 00BEM, IJIOMIAlb MOBEPXHOCTH),
UCIIOJIB3YS U3yUYEHHBIE (POPMYIIBI U METOBL;

ITP613. YMeHnue onepupoBaTh MOHATUSAMH: TPIMOYTOJIbHAS
CUCTEMa KOOpJIMHAT, KOOpPJAMHATHI TOYKH, BEKTOD,
KOOpAMHATBl BEKTOpPAa, CKAISIPHOE INPOU3BEIECHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE
BEKTOpPa Ha YHUCIIO; HAaXOIUTh C IIOMOIIBIO H3YYEHHBIX
dopMyJl KOOpPAMHATHI CEpPEAMHbl OTPE3Ka, PaCCTOSIHUE
MEX/y IByMsl TOUKAMU;

[1P614. Ymenue BoIOUpaTh MOAXOASAIINN H3YICHHBIA METO/]
JUIsl pelleHus 3aJadd, pPAclo3HaBaTh MaTEeMAaTHUYECKHE
(bakThl

U MaTeMaTHYeCKUe MOJEH B MPUPOIHBIX M OOLECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH POCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKON HAyKH

OK

03.

[InanupoBats

JImgHOCTHEIE PE3YIbTATEI  JOJIPKHBI OTpaXaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

[1P61. Bnanenne mMeromamMu IOKa3aTEIbCTB, AJITOPUTMAMH
pemieHust 3aaad; yMeHue (GOpMYIUPOBAThH OMpEIeICHUs,
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peaTn30BBIBATHCOOCTBEHHOE
npoQeCcCuOHAIbLHOE

" JMYHOCTHOE
pa3BuTHE,IpEANPUHIMATEND
CKYIO JeSITeNIbHOCTD
B npodeccuoHaNbHOM
cdepe,ucronp30BaTh 3HAHUS
10 MPaBOBOM U (PUHAHCOBOU
IPaMOTHOCTH B Ppa3JIU4HbIX
KU3HEHHBIX CUTYaLUsIX

- cpOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWSI,
3TUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMIO U MPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOWYUBOTO OyAyIIETO;

- OTBETCTBEHHOE OTHOLIEHHE K CBOUM POIUTEISAM
U (WIM) APYTUM YJIEHaM CEMbH, CO3JJaHUIO CEMbHU Ha
OCHOBE  OCO3HAaHHOIO  IPUHATHS  LEHHOCTEH
CEMEMHON KW3HU B COOTBETCTBUHM C TPATULMSIMHU
HaponoB Poccuu;

MeranpeameTHble pe3yabTaThl TOJKHBI OTPaXKaTh:
OBnageHue  YHHUBEPCAIBHBIMU  PETYJISITUBHBIMHU
JNIEUCTBUSIMU:

a) caMOOpTraHU3aIIHS:

- CaMOCTOSITEJIBHO OCYILECTBIATh MO3HABATEIbHYO
NEATEIIbHOCTb, pOOJIEMBI,

BBIABJIATD CTaBUTb

u (dhopMyIHpOBaThH COOCTBEHHBIC

B 00pa3oBaTeIbHON MACSITCIHPHOCTA M >KU3HEHHBIX

3aga4un

CUTyalUsiX; CAMOCTOSTEIbHO COCTaBJIATH IUIaH
pelieHrus MpoOJeMbl € yY4eTOM  HMMEIOIIHUXCS
pecypcos, COOCTBEHHBIX BO3MOXKHOCTEMH
M TPeArnouYTeHWH;  JaBaTh  OICHKY  HOBBIM
CUTYaIUsIM;

0) CAMOKOHTPOJIb:
HCIIOJIb30BAaTh TPHUEMBI pe(i)ﬂeKCI/II/I JJIA  OLCHKH
CUTYyalluH, BBIOOpa BEPHOT'O PELICHUS;

- YMCTb OLCHUBATH

PUCKKM HW CBOCBPEMCHHO

AKCHOMBI
U TEOPEMBI, MPHUMEHATh HMX, MPOBOJUTH JOKa3aTEIbHBIE
paccyXJIeHHs B X0JIe PEUICHHUs 3a/1ay;

[1P64. VYwmenue byHKIMS,
HEeTpepbIBHAs (PYHKIMSA, TPOU3BOAHAS, IepBOOOpasHas,
OTIPENICIICHHBI MHTETPaJl; YMEHUE HAXOAHUTh TPOU3BOHBIC
DIIEMEHTApHbIX  (YHKIUH,  UCHONB3ysS  CIIPaBOYHBIC

MaTCpHraJibl; UCCIICAOBATH B HpOCTCﬁMHX clryduasax (I)yHKI_II/II/I

ONEPUPOBATH  MOHITUSIMM:

Ha MOHOTOHHOCTb, HaXO/UTh HauOoJbIINe
¥ HauMeHbIIWE 3HaueHHs (YHKIHA; CTPOUTH TpapuKu
MHOTOYWJICHOB C WCTIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATh MPOU3BOIHYIO TPH
peleHn! 3aja4
Ha JIBUKECHHUE; PelIaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 3aaui
Ha HauOoJIbIINE U HAMMEHBIINE 3HAYCHMS], HA HAXOXKAECHUE
IYTH, CKOPOCTU U YCKOPEHHUS;

[1P65. YmMenue omnepupoBaTh HOHATHSAMH: pallOHAJIbHAs
¢dbyHKUUMs, Moka3aTenbHast (YHKIMS, CTETeHHAs (QyHKIMs,
byHKIHS,
¢byHkuM, oOpaTHble (QYHKIMH; YMEHUE CTPOUTH I'paduKu
W3Y4YEHHBIX  (YHKIIUH, rpaduku  TIpH
U3yUYEHHUH NTPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 33134
U3 Jpyrux ydeOHbIX IpEeIMETOB W 3a7ay U3 peajbHOH

BbIp@XaTh (OpPMyJaMHU 3aBHUCUMOCTH MEXIY

JorapudmMuyecKas TPUTOHOMETPUYECKHUE

HCIIOJIB30BaTh

JKU3HU;
BEJTMYUHAMU;

[1PG6. YMmeHnue pemiatb TEKCTOBBIE 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOIM U YacTH, Ha JIBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJa4d W3
obnactu CEMEHWHBIMU

YpaBJICHUA JIMYHBIMHN n
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IIPUHUMATD PELIEHUS 110 UX CHUKEHUIO;
B) SMOLIMOHAJIbHBIN HMHTEJUIEKT, MpeAroararonui
c(hOpMHUPOBAHHOCTb:

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpeMIICHUE
ONTUMM3M,
ucxons

K JOCTH)KCHHIO LEeIM M  yCIexy,
WHUIMATUBHOCTb, YMEHHUE JIeHCTBOBATb,
U3 CBOMX BO3MOXKHOCTEM;

- OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATH
OMOLIMOHAJIBHOE COCTOSIHUE [JPYIMX, YYUTBHIBAaTh
ero  Ipu

CITOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHHIO,

OCYIIECTBJIECHUN  KOMMYHHKAIIWH,
- COIATBHBIX
CIIOCOOHOCTh BBICTpauBaTh OTHOIIECHHUS C JPYTHMH
NPOSBISATE HMHTEpPEC U

HaBBIKOB, BKIIIOYAKOIINX

JTIOAbMHU, 3a00THThCH,

pazpemiats KOHQIUKTHI

¢uHaHCAMM);  COCTABIIATH  BBIPAXKCHHUS,  YpaBHEHHUS,

HCPAaBCHCTBA W WX CUCTEMBI IO YCJIIOBUIO 3aJiayu,

UCCIICJIOBATh  TOJYYCHHOE  pEIIeHHe W  OIICHUBATH
NPaBOIOI00HOCTh PE3yJIbTaTOB;
I1PG7. OTIepUPOBATH cpenHee

apI/I(l)MeTI/I‘leCKOG, MCAHMaHa, HauOoIbIIee U HauMEHBIIEE

VYmMmenne HOHATHUSIMU:
3HA4YeHMS, pa3Max, IUCIEPCUs, CTaHAApTHOE OTKIOHEHHE
YHCIOBOTO0 Habopa; YMEHHE U3BIEKaTh, HHTEPIPETUPOBATH
UH(OpMALHIO, TabIuIax,

quarpammax, rpadukax, OTpaXkarollyro CBOHCTBA peaTbHBIX

IIPEACTABICHHYI0O B Ha
IIPOLIECCOB U SIBICHUN; NPEACTaBIATh HH(POPMAILUIO C

NOMOUIbI0  TAaONULl U JAMarpaMM; HCCIIEN0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C INPUMEHEHHEM
rpaduyecKuX METOI0B U 3JIEKTPOHHBIX CPECTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U ClIy4aiiHOe COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadu4ecKux METOJIOB; MPUMEHATH (DOPMYJIIBI CIOKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

dbopMynBl TpU pEUIEHUH 3a/ad; OIEHHUBATh BEPOSITHOCTH

peasbHbIX COOBITHIA; 3HAKOMCTBO
CO ClyyallHBIMH BEJIMYMHAMHU; YMEHHE MPUBOIUTH
OpUMephl  MPOSBICHHUS 3aKOHA OONBIIMX 4YHCENl B
HOPUPOAHBIX

U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaATh MOAXOSAIINN H3yUSHHBIH METO
JUIsL pellleHusl 3ajadd, paclo3HaBaTh MAaTeMaTUYECKUE
(baKTbI

¥ MaTeMaTH4YeCKHe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH PpPOCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKOW HayKH

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh

U paboTaTh B KOJJICKTHUBE
U KOMaHjie

JIu4HOCTHBIE  PE3yNIbTATHI
B YaCTU: [IEHHOCTU HAYYHOTO MO3HAHUS: OCO3HAHUE

TOTOBHOCTb

JOJDKHBI ~ OTpaXkaTh
[IEHHOCTH HAay4YHOH JesSTeNbHOCTH,
OCYIIECTBIISITh TPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JeSTeIbHOCTh UHIUBUAYATBHO U B TPYIIIE
MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OByaseHne YHUBEPCAIBHBIMH KOMMYHUKATUBHBIMH
JICHCTBUSMMU:

0)coBMeCTHas ICSITEIIbHOCTD:

- TIOHUMaTh ¥ HWCMOJB30BaTh IPEUMYIIECCTBA
KOMaHAHOW ¥ UHIUBUIYaIbHOU paboThI;

- TpPUHUMATH L€ COBMECTHOM JESATEIBbHOCTH,
OpPraHHU30BBIBATH U KOOPAMHHUPOBATH NEHCTBUS IO
€€ JIOCTIDKCHMIO: COCTaBJIATh IIJIaH JICHCTBUM,
pacripeneNaTh poJid ¢ y4eTOM MHEHHH y4aCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOM pabOTHI;
OBnanenue PEryJIsSTHUBHBIMU
JNIEUCTBUSIMU:

T) IPUHSITHE Ce0sl U IPYTHX JIIOICH:

- IPUHUMATh MOTHBBI U apTyYMEHTBI JPYTHX JIOACH

IIpU aHAJIU3C PE3YJIbTATOB ACATCIILHOCTHU,

YHUBEpPCAIbHBIMU

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCThH MMOHUMATh MUP C TTO3UITUH
JPYTOTo YeioBeKa

I[IP67. VYwmenuwe omnepupoBaTh cpenHee

apI/I(l)MeTI/I‘leCKOG, MCAHUaHa, HauOoIbIIee U HauMEHBLIIEE

IIOHATHUAMMN:

3HAYEHUs, pa3Max, JAUCHEPCHUs, CTAHIAPTHOE OTKIOHEHHUE
YHUCIOBOT0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBAThH
UH(OpMALHIO, TabIuIax,

quarpammax, rpadukax, OTpaXkarollylo CBOHCTBA peaTbHBIX

IIPEACTABICHHYIO B Ha
IIPOLECCOB U SIBICHUN; NPEACTAaBIATh HH(POPMAIUIO C

NOMOUIbI0  TAaONULl U JAHarpaMM; HCCIIEN0BATH
CTaTUCTUYECKHE IaHHbIE, B TOM YHCIE C NPUMEHEHHEM
rpaduyecKuX METO/I0B U SJIEKTPOHHBIX CPEICTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U CiIy4aiiHOe COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHATH (DOPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

GbopMyIBl TpU pEUISHUH 3a/ad; OIEHUBATh BEPOSITHOCTH

peaNbHBIX  COOBITHH; 3HAKOMCTBO CO  CIIy4alHBIMH
BEJIMYMHAMHU; YMEHHUE NPUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa 00IBIINX quceln B MIPUPOJIHBIX

U OOILECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOSAIINN H3YyUSHHBIH METO
JUIL pelleHUs 3aJadd, pAaclo3HaBaTb MaTEeMaTHYECKHUE
(daKTbI

Y MaTeMaTU4YeCKHUe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH NPHUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
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MaTE€MaTHYECKOU HAyKH

OK  05.
YCTHYKO U
KOMMYHHKAIUIO

Ocy1iecTBIsITh
MUCHEMEHHYIO

Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoi denepannn
C y4YeTOM OCOOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO

KOHTCKCTa

JIngHoCTHBIE  pe3yJbTaThl  JOJDKHBI  OTPAaXKaThb
B YaCTHU: 3CTETUYECKOTO BOCIIUTAHUSA:
- DCTETHUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas

9CTCTUKY 6I>ITa, HAay4YHOI'O u TCXHUYCCKOI'O

TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMIA;

- CIOCOOHOCTh BOCHPHHHMATh PA3JIUYHBIC BHJIBI
HUCKYCCTBa, TpPaJULMK W TBOPYECTBO CBOETO U
OpPYTUX  HApoJOB, OILIyIIATh  3MOIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

MerarnpeamMeTHbIe pe3yIbTaThl TOJKHBI OTPAXKATh:
OBnazieHue YHUBEPCATBHBIMA KOMMYHUKATHBHBIMHU
JICHCTBUSAMMU:

a) oOmeHue: -
BO Bcex cdepax KU3HHU;

- pacmo3HaBaTh HeBepOaIbHBIC CPEJCTBA OOIICHUS,

CoraJIbHbBIX

OCYHCCTBIATE KOMMYHHUKAIIUU

IIOHUMAThb 3HA4YCHHC

MIPEATIOCHUIKU

3HAKOB,
pacrno3HaBaTh KOH()JIMKTHBIX
CUTyaluid ¥ CMATYATh KOH(IIUKTHI,

- pPa3BEepHYTO M JIOTMYHO H3Jaratb CBOI TOYKY

3pC€HUSA C UCIIOJIB30BAHUEM A3BIKOBBIX CPCACTB

[1P61. Bnajenue meTogamMu J10Ka3aTeNbCTB, AJITOPUTMAaMHU
pemieHus 3a1a4; yMeHue (OpMyJIHpPOBATH ONpEACICHUS,
AKCHUOMBl U  TEOpPEMBbl, NPHUMEHATh UX, IPOBOJUTH
JI0Ka3aTeNbHbIE PACCyKICHUS B XO/1€ PEIlICHUs 3a/1a4;

[1P68. YMeHnue onepupoBaTh MOHATUSAMU: CITy4alHbIN OIBIT
U CIIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSITHOCTH C
rpaMuecKuX METOJIOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U

YMHOXKEHHUSI BEPOSATHOCTEH, KOMOHMHAaTOpHBbIE (AaKTBI U

HUCIIOJIB30BaHHECM

GbopMyIIbI TIpU pEIIeHUH 3a7ad; OIEHUBATH BEPOSATHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM BEIMYMHAMH; YMEHUE IPUBOAMTH
IpUMEphl  MPOSIBICHMS] 3aKOHAa OOJBIIMX 4YHCEN B
MIPUPOAHBIX

U OOIIECTBEHHBIX SBIICHUSX;
ITPG9. YMmeHnue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

IJIOCKOCTB, IIPOCTPAHCTBO, JByTpaHHBIN yrou,
CKpEIIMBAIOIINECS IpsIMBIE, [apajuIeIbHOCTD u
NEPIEHIUKYJISIPHOCTD MIPSIMBIX

U IUIOCKOCTEM, YIoJl MEeXAY NMPSMBIMHU, YTOJI MEXIY IIPIMOM
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTAMH, PACCTOSHUE OT
TOYKH

JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSTHUE
MEX]y IJIOCKOCTSIMU; YMEHHUE HUCIIOJIB30BATh IIPU PEUICHUH
3ajjay  U3ydyeHHble (AaKTBl M TEOpPEMbI
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro

IJIAaHUMCTPHHU;

MUDPA;
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ITP610. Ymenue onepupoBaTh MNOHATUSIMU: MHOTOTPAHHUK,
CeueHNe MHOTOTpaHHMKA, KyO, MapauleNienures], mpu3Mma,
nupamMuga, QuUrypa ¥ TMOBEPXHOCTh BpAICHHS, LHJIAHID,
KOHyC, T1map, cdepa, cedeHus GUTYpHl BpalleHHUS,
IUIOCKOCTh, Kacaromasicss cdepbl, UWIMHIpa, KOHYCa,
IUIOIIAJb TIOBEPXHOCTH MHMPAMHJIbI, TPU3MBI, KOHYcCa,
HWIMHIpPA, Tomaab chepbl, 00beM Kyda, MPSIMOYTOIBEHOTO
napajiejenunena, NUpaMUIbl, OPU3MbI, LWIKHIpA,
KOHyca, IIapa; yMEHHE U300pakaTb MHOTOTPAaHHUKH
U TIOBEPXHOCTH BpalleHUs, HUX CEUEHUS OT PYKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M AJICKTPOHHBIX
CpPEACTB;  YMEHHE  pacno3HaBaTh  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  pPACIO3HaBaTh  IPABUJIbHBIE
MHOT'OI'PAHHUKU;

[IP611 VYmenue omepupoBaTh TMOHATUSMHU: JBHUKEHHUE
B TPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B MPOCTPAHCTBE;
WCIIOJb30BaTh OTHOILICHHUE IUIOIIAJACH ITOBEPXHOCTEH U
00BeMOB MOAOOHBIX (DUTYP NIPU PELICHUH 33/1a4;

[1P612. YMeHue BBIYUCIATH I'€OMETPUUYECKUE BEIMYUHBI
(nmuHa, yroJ, IJIomaab, 00BEM, IJIOIMIAlb MOBEPXHOCTH),
UCIOJIB3YS U3yUYEHHbIE (POPMYJIBI U METObL;

ITP613. YMmeHnue onepupoBaTh MOHATUSIMH: TPIMOYTOJIbHAS
CUCTEMa KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOD,
KOOPJIMHATBI BEKTOpAa, CKAJISIPHOE IPOU3BEICHUE, YIOJI
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEIACHUE
BEKTOpa HA YHCJIO; HAXOAUTH C MOMOIIBIO HM3yUYEHHBIX
bopMynT KOOpPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXITy TBYMS TOUKAMU;

[1P614. Ymenue BoIOUpATh MOAXOASAIINN H3YICHHBIA METO/]
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JUIsL pEllIeHusl 3aJadd, paclo3HaBaTh MAaTEMaTUYECKUE
(daKThI

¥ MaTeMaTHYECKUE MOJIENI B MPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH TMPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCHUUCKOM UM  MHPOBOM
MaTeMaTHYeCKON HayKH

OK 06.
rpak 1TaHCKO-

IIposiBasaTh

MAaTPUOTHYECKYIO TO3UIIHNIO,

JEMOHCTPUPOBATH
OCO3HAaHHOE TOBEICHUE
Ha  OCHOBE  POCCHICKHX

AYXOBHO-HPAaBCTBCHHBIX

HeHHOCTeﬁ, B TOM YHCIIC

C y4ETOM TapMOHU3ALUU
MEKHALMOHAJIbHBIX

u MEXPEJIIUTUO3HBIX
OTHOLIEHUH, [IPUMEHATD
CTaHJapThI
aHTUKOPPYILIMOHHOTO
IIOBEICHUS

JInyHOCTHBIE PE3YIbTAThI JOJIZKHBI OTpaxaTb
B 4acCTH:
- IrpaxJIaHCKOr'o BOCIIMTaHHA: IIPUHATUC

TPAAUIIUOHHBIX HAITMOHAJIbHBIX, 06HI€‘-I€J'IOB€‘-I€CKI/IX
T'YMaHHUCTHUYCCKUX U IEMOKPATHICCKUX HGHHOCTCﬁ;
-IIaTPUOTHYCCKOI'O BOCIIMTAHUSA:

HECHHOCTHOC OTHOHMICHHC K TOCYIAapCTBCHHBIM
CHMBOJIaM, HCTOPUYCCKOMY n IIpUpOaAHOMY
HacJIeauo, MNaMATHUKaAM, TpaaulusiM  HaApoAdOB

Poccun, noctmxenusm Poccun B Hayke, UCKYCCTBE,
CIOpPTE, TEXHOJIOTUAX U TPYAE;
MeranpeameTHble pPe3ysbTaThl JOKHBI OTPAXKaTh:

OBnaneHue  yHUBEPCAJIbHBIMU

B)

Mpeoiararonuii copMUPOBAHHOCTH:

PEryJIsATUBHBIMU

JNEUCTBUSIMU: SMOIIMOHAILHEIA ~ MHTEIIEKT,

--CaMOCO3HaHus, BKJIIOYAOMICTO CIIOCOOHOCTD

INOHUMAaTh CBOC 5MOIIMOHAJIbBHOC COCTOAHHEC, BUJICTDH

HanpaBJICHUS pa3BUTHA COOCTBEHHOI
HMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

- CaMOpEeTyJIMPOBaHMUS, BKJIFOUAOILETO
CaMOKOHTPOJIb, yMEHHE PUHUMATD

OTBCTCTBEHHOCTH 3a CBOC ITIOBCACHUC, CIIOCOOHOCTE

aaarnTUupoBaTbCad K OMOIMOHAJIBHBIM HW3MEHCHUAM

[1P61. Bnamenue merogamMu A0Ka3aTeNbCTB, alTOPUTMAMHU
pemieHus 3anav; yMeHue (OopMyIHpOBATh ONpEAEICHuUS,
AKCHOMBI

U TCOPEMLI, NPUMCHATHL HX, MNPOBOAUTL AOKA3aTCIbHBLIC
paccyXIeHHs B X0JIe PEUICHHUS 3a/1a4;

[IP64. VYwmenue omnepupoBaTh

HenpepbiBHAs  (QyHKIUS,

MOHATHAMH:  (PYHKIIHA,
pOU3BOJHAs, MEepBOOOpa3Hasi,
OTpeIeNIEHHBI WHTETPall;, yMEHHE HAXOIUTh MPOU3BOIHBIC
DIIEMEHTApHbIX  (YHKIHH,

MaTepHalIbl; UCCIIEAOBATh B MPOCTEHIINX CITy4asx QyHKLIUU

HCIIOJIb3YyA CIIpaBOYHBIC

Ha MOHOTOHHOCTb, HAXOJUTh HauOOIbIINE
W HAUMCHbBINWE 3HAYCHHS (YHKIHA, CTPOUTh TpaduKu
MHOTOYJICHOB C HCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaJIH3a; MPUMEHATh MPOU3BOIHYIO TPU
peleHUH 3a7a4
Ha JIBUKCHHUE; PElIaTh MPAKTUKO-OPUEHTHPOBAHHBIC 3a7a4u
Ha HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, HA HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PG6. YMmenue pemiath TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOIH U YacTH, Ha JIBIDKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH, 3aJa4d W3
obnactu CEMEWHBIMU

YhpaBJICHUA JIMYHBIMHN n

(¢bvHaHCaMH);  COCTaBIIATh  BBIPAKEHHUS,  YpaBHEHUS,
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U OPOSABJIATH I' I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAIWH, BKJIFOYAFOIICH
CTPEMJICHHE K JIOCTH)KCHHIO T U yCHexy,
ONTHUMU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH,
HCXOJS U3 CBOMX BO3MOYKHOCTEI;

- DMIATHH, BKIIOYAIONUIEH CIOCOOHOCTH MOHUMAThH
SMOIIMOHAJIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0O
IIPH OCYIIECTBICHUU KOMMYHHKAIIUU, CIOCOOHOCTh
K COYYBCTBUIO U CONEPEKUBAHUIO;

- COILIMANILHBIX HaBBIKOB, BKJTIOYAIOIIHAX
CIIOCOOHOCTh BBICTpaMBATh OTHONICHUS C JIPYTHMH
JIIOABMH, 3a00THUTBCS,

MMPOSABJIATE HHTCPEC U

paspemniaTh KOHMIUKTHI

HCPAaBCHCTBA W WX CUCTEMbBI TIIO YCJIIOBUKO 3aJayu,

UCCIICJIOBATh  TOJYYCHHOE  pEIIeHHe W  OIICHUBATH
MIPABIONIOI0OHOCTH PE3YJIBTATOB;
[1P67. cpenHee

apudMeTHIecKoe, MeIuaHa, HauOOoJbIlee W HaWMMEHBIICEe

YMeHue onepupoBaTh MOHATUSAMHU:
3HAYEHUs, pa3Max, AUCHEPCHUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOTr0 HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBAThH
UHPOpPMALIMIO,  MpPEJICTaBICHHY0 B  TabiMIax,

nuarpaMmax, rpaukax, OTpaXkarollylo CBOWCTBA pealbHBIX

Ha

NPOIIECCOB W SIBJICHUW; TPENCTABIATH HH(POPMAIHIO C

IIOMOIIBIO Ta6J'II/IH u AuarpamMm; HUCCICI0BATH

CTaTUCTUYECKHE JTaHHBIE, B TOM qucIe
C TNpUMEHEHHEeM TIpadUUECKUX METOJIOB M AIIEKTPOHHBIX
CPENCTB;

[TP68. YMeHue onepupoBaTh MOHATUSMU: CITyYalHBIN OIBIT
U ClIy4aiiHOe COOBITHE, BEPOATHOCTh CIy4alHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  HCIOJIb30BAHUEM
rpadu4ecKux METOJIOB; MPUMEHATH (DOPMYJIIBI CIOKEHUS U
YMHOXKEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKTBI U

dbopMynBl TpU pEUIEHUH 3a/ad; OIEHHUBATh BEPOSITHOCTH

peasbHbIX COOBITHIA; 3HAKOMCTBO
CO ClyyallHBIMH BEJIMYMHAMHU; YMEHHE MPUBOIUTH
OpUMephl  MPOSBICHHUS 3aKOHA OONBIIMX 4YHCENl B
HOPUPOAHBIX

U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BbIOMpaATh MOAXOSAIINN H3yUSHHBIH METO
JUIsL pellleHusl 3ajadd, paclo3HaBaTh MAaTeMaTUYECKUE
(baKTbI

¥ MaTeMaTH4YeCKHe MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJICHUSX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUH PpPOCCUHUCKOW M MHPOBOHU
MaTE€MaTHYECKOW HayKH

OK 07. CopgeiicTBOBaThH
COXPAaHEHHUIO OKpY’KaroIen
cpepl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HAHUS
00 U3MEHEHMH KJIMMATa,
MIPUHLIMIIBI OepeKITMBOTO

MPOU3BOACTBA, 3()(PEKTUBHO
JIEUCTBOBATH
B YpE3BbIUANHBIX CUTYALMIX

JInuHOCTHBIE  pE3yJbTaTBl  JOJDKHBI  OTPaXKaTh
B YaCTH: SKOJIOTMYECKOI0 BOCIIUTAHHUSA:

- AKTHBHOE HENpUATUE JEWUCTBUN, NPUHOCSIINX
BpEIl OKPYKAIOLIEN CpELE;

- yYMEHHE TPOTHO3UPOBaTH HEOIAronpHUsTHBIC
AKOJIOTMYECKHE TOCIEACTBUS IPEANPUHUMAEMBIX
JNENUCTBHMN, TPEAOTBPAILATh UX;

- paClIUpCHUC ONbITa JCATCIbHOCTU 9KOJIOTHYCCKOU

HAITPaBJIICHHOCTH;
MeTaHpe,I[MeTHBIe pPE3yJIbTaTbl JOJDKHBI OTpAXKaTb:
OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMU y‘le6HBIMI/I

[MO3HABATCIILHBIMU JICHCTBUAMMU:

0) 6a30BbBIC UCCIICIOBATEIBCKUE ICHCTBUS:

- pa3pa0aThiBaTh IUIAH pEIICHUS MPOOJEMBI C
Y4eTOM aHaJinu3a HUMCHOIIIUXCA MaTCpHraJIbHBIX
Y HEMaTEepHUaJIbHBIX PECYPCOB;

- OCYIICCTBIIATH MIOUCK
mepeHoca  CpeACTB W

B MIPO(heCCHOHANIBHYIO CPey;

LeJICHANPaBICHHbBIN
crocoboB  nedcTBUs
- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIbHYIO
Y TIPAKTHYECKYIO 001aCTH KUZHEACSITETbHOCTH;
OBnajieHue  YHHUBEPCAJIBHBIMU  PETYJISITUBHBIMHU
JEUCTBUSAMMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTH

KOPPEKTUBEBI B JACATCIIBHOCTD, OLICHUBATh

[1P61. Bnanenne MeromamMu I0OKa3aTEIbCTB, AJITOPUTMAMH
perieHusl 3aaad; yMeHue (GOpMYIUPOBATh OMpEISICHUS,
aKCHOMBI

U TEOPEMBI, MPUMEHSITh WX, MPOBOAUTH JOKa3aTeIbHbIE
paccykJIeHUs B XOJI€ peLIeHus 3a/1a4;

I1P64. VYwmenue

HeTpepbIBHAs  (YHKIWS,

byHKIHS,
nepBooOpa3Hasi,

ONEPUPOBATH  IOHATUSIMH:
IIPOU3BOAHAS,

OHpGI[GJ'IGHHBIfI HHTCrpaa; YMCHHUC HAXOAUTh IMPOU3BOAHBIC

AIIEMEHTapHbIX  (QYHKIUH,  UCHOJB3yS  CIIPaBOYHBIC
MaTepuasbl; UCCIEe0BaTh B MPOCTEHIINX cIydasx (YHKIMH
Ha MOHOTOHHOCTb, HAXOJUTh HauOOoIbIINE

U HauMeHbIIWE 3HaueHHs (QYHKIHHA; CTPOUTh TIpapuKu

MHOT'OYJICHOB C HCII0JIb30BaHNUEM anmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh MIPOU3BOJIHYIO IIPU
pelieHun 3a1a4
Ha JIBIJKEHUE; PeliaTh NPAaKTUKO-OPUEHTHUPOBAHHbBIE 3a/1aul
Ha HauOOJIbIINE U HaUMEHBIINE 3HAYCHUs], HA HaXOXKICHHE
IIyTH, CKOPOCTU U YCKOPEHNS;

ITPG5. YMeHue ornepupoBaTh TMOHSATHUSIMH: palliOHAIbHAS
byHKUMs, MoKa3aTenbHast (YHKLMS, CTENEeHHas (QyHKIus,
JorapupmMuyecKkas byHKIHSA, TPUTOHOMETPUUECKHE
¢yHKkuMu, obpaTHble (YHKIMH; YMEHHE CTPOUTH TpaduKu
byHKIMH, rpaduKu
W3YYEHUU MIPOLIECCOB U 3aBUCUMOCTEN, NPU PEIICHUH 33124

HN3YUYCHHBIX HUCIIOJIBb30BATh npu

U3 JAPYruX Y4YeOHBIX TPEAMETOB W 3a7ad M3 peajbHOM

KU3HU; BbIpaXaTh (opMynamMu 3aBUCHUMOCTH MEXIY
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COOTBCTCTBUC PE3YJIbTATOB LC/IAM

BEJIMYUHAMU;

[1PG6. YMmeHnue pemiath TEKCTOBBIC 3a/1a4d Pa3HBIX THIIOB (B
TOM YHCJIC€ Ha TPOIEHTHI, JOJIM W YacTH, Ha JIBIDKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIIyT, HAJOTH, 3a7add U3
objacT  ympaBieHHS  JIMYHBIMH W CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YpPaBHEHMS,
HEpPaBeHCTBA M MX CHUCTEMBI 1O YCIOBUIO 3a/ayW,
UCCIIEIOBaTh  TOJYYEHHOE  pelleHne U  OICHHUBATh
MPaBAONOI00HOCTH PE3YJIBTATOB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMU: CIYYANHBIA OMBIT
U Clly4ailHoe cOOBITHE, BEPOSATHOCTh CIIYYaitHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSATHOCTH C  HCIOJIB30BAaHUEM
rpaduueckux MEeTOJO0B; MPUMEHATh (HOPMYJIbI CIOKEHHUSI U
YMHOXKEHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyInbl MpU pEIIeHUU 3a7]ad; OLEHUBATH BEPOATHOCTH
pealbHBIX COOBITHIA; 3HaKOMCTBO
CO CIyyallHBIMH BeIMYMHAMHU; YMEHHUE NPUBOIUTH
OpUMEphl  TPOSBJICHHS 3aKOHA OONBINMX 4YHCEN B
MIPUPOJTHBIX

1 OOIICCTBCHHBIX SBIICHUSX;

ITPG9. Ymenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsMas,

MJIOCKOCT, MIPOCTPAHCTBO, JIByTpaHHBIN yroil,
CKpEIIHBaIOIINecs npsiMbIE, napayuieNbHOCTh u
NEPIEHIUKYISIPHOCTD MPSIMBIX

Y TUIOCKOCTEH, YTroJl MeXay IPSMbBIMH, YTOJ MEKIY MPSMON
U IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSMHM, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY MNPSMbIMH, PACCTOSTHUE
MEX/y IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BATh MPU PELICHUH
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3aJa4 W3y4eHHbIe (aKThl W TEOPEeMbl IJIAHUMETPUH;
YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeYeHHe MHOTOIpaHHHKa, KyO, Mapaienenures), nmpusma,
nupaMua, QuUrypa M MOBEPXHOCTh BpaLICHHS, LUIHHID,
KOHyc, T1map, cdepa, ceueHus GUTYpbl BpalleHUS,
IUIOCKOCTh, Kacamomasicss cdepsl, IMIMHApPA, KOHYCA,
IUIONIAlb TIOBEPXHOCTH IHUpaMMIbl, IPU3MBI, KOHYycCa,
MWIMHJPA, TIOMaabs chepbl, 00beM KyOa, MPSIMOYTOIBLHOTO
napajuieJienunena, NUpamMHUAbl, OpPU3MBI,  LWIMHJpA,
KOHyca, IIapa; yMEHHEe Uu300paxaTb MHOTOIPAaHHUKU
U TOBEPXHOCTU BpAUICHMS, HMX CEYEHHs] OT PYKH, C
MOMOUIbI0 YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB;  yMEHHE  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOI'PAHHUKU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B IIPOCTPAHCTBE, MOAOOHBIE (QUIYpPHI B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOMIAJEH IOBEPXHOCTEN U
00beMOB MOJO0OHBIX (PUTYD MPU PEIICHUH 3374,

[IP612. YMeHHE BBIYHCIATH TE€OMETPUUYECKHUE BEIIMYHHBI
(nuHA, yroj, IUIOIIaab, 00beM, IJIOU[aJb MOBEPXHOCTH),
UCTIONb3Ys U3yYeHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh NOHATHAMMU: MPSIMOYTOJIbHAS
cUCTeMa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpAa, CKaJISPHOE NPOU3BEICHHUE, YTOJ
MEX/Iy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEICHHUE
BEKTOpa Ha YHUCIJIO; HAaXOIUTh C TIOMOINBIO H3YYEHHBIX
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dopMynT KOOpAMHATBHI CEpPEeIUHBI OTpPEe3Ka, PacCTOSHHE
MEXIY IBYMs TOUKAMHU;

[1P614. YMmenue BoIOUpATh MOAXOASAIINN H3yISHHBIA METO/]
JUISl pelleHus 3aJadd, pPAcHO3HaBaTh MaTE€MATHYECKHE
(bakTbl

U MaTeMaTHYeCKUe MOJAEIH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;
MAaT€MaTHYECKUX OTKPBITUH POCCUHUCKOW UM MHUPOBOHU

YMEHUE NPUBOIUTH MPUMEPHI

MaTE€MaTHUYECKOU HAyKH

IIK 3.3. [IpoBoauTh
eJarorndyecKui

MOHHUTOPUHI — Mpolecca u
pe3yabTaTOB  OOydYeHUS U

BOCIIUTAaHUS JeTeH PaHHETO
" JOLIKOJIBHOT'O BO3pacTa

B o0xactu Tpy10BOTO BOCIIUTAHUS:
- TOTOBHOCTh K TPYyIdy, OCO3HAHHE I[CHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTb K AaKTHBHOW  JIEATEIBHOCTH
TEXHOJIOTUYECKON M COIMaTbHOW HANpPaBIEHHOCTH,
- CIOCOOHOCTh HMHHUIIMMPOBATh, IUIAHHUPOBATH U

CaMOCTOATCIIbHO BBIIIOJHATL TAKYIO0 NCATCIBHOCTD,

- HHTEpEC K pa3IYHbIM chepam
npodeccrnoHaIBHOM JESITEIIBHOCTH, YMCHHE
coBepulaThb ~ OCO3HAaHHBIA  BBIOOp  Oynyiuei
npoeccCui MW pealM30BBIBATH  COOCTBEHHBIC

JKW3HEHHBIC IIJIaHbI; - TOTOBHOCTh M CIIOCOOHOCTD K
00pa3zoBaHMIO U CaMOOOPa30BAHMIO HA MTPOTSHKCHUH
BCEM JKH3HMU;

B 061acTi IEeHHOCTH HayYHOTO TIO3HAHUS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,

COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTUS HAyKd © OOIIECTBEHHOM TMPaKTUKH,

Ha KYJBTYP,

OCHOBAHHOTI'O
CHOCO6CTBYIOIHGFO OCO3HAHHIO

Jiajore

YMeHue pemarbh TEKCTOBBIE 3aJaud Pa3HbIX THUIOB (B TOM
YHCJIe Ha MPOLEHTHI, 10JIU U YacTH, Ha JBU)KEHUE, pabory,
CTOMMOCTh TOBApOB M YCIyI, HAJOIH, 33aJa4d U3 00JIACTH
yOpaBlE€HUS JHMYHBIMH U  CEMEHHBIMH  (PUHAHCAMH);
COCTaBJIAATh BBIPAXKCHMSI, YPAaBHEHHs, HEPAaBEHCTBA M MX
CHUCTEMBI II0 YCIOBUIO 3aJaud, HMCCIEI0BATh IIOJIy4YEHHOE
peleHre ¥ OICHMBATh MPaBAONOJOOHOCTh PE3yJIbTAaTOB;.
YMeHue BbIOMpaTh MOAXOAALIMA W3YYEHHBIH METOA JUIS
pellleHus 3ajjaur, paclo3HaBaTh MaTeMaTU4YeCKHe (DaKThl U
MaTeMaTHYeCKUE MOJIENM B NPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSAX, YMEHHME IPUBOAUTH IIPUMEPHI

MaATEMAaTUYCCKUX

B HCKYCCTBE;
OTKPBITUA  POCCUHCKOM U  MHPOBOU
MaTeMaTHYECKON HayKH
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2. CTpykTypa u coaep:xkaHue 001meo0pa3oBaTeIbHON JUCHUNIMHBI

2.1. O6beM JUCHHUILVINHBI U BU/bI y4eOHOH padoThl

Bupa yueOHoii padoThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUIINHBI 340
B T.4.
OcHoBHOE conepxxaHue 32
TeopeTuieckoe o0ydeHue 20
1a0opaTOpHbIE U MPAKTUYECKUE 3aHATHS 12
IIpogeccuonaibHO OpMEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue 10
MPUKJIAJTHOT0 MOYJIAA)
CamocrosiTesbHasi padora 274
IIpomexyTounas arrecTanus (3K3aMeEH) 24
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2.2. TemaTu4yecKui NJIAH U COJepP:KaHUE TUCIHUIJIMHBI

Conepmaﬂue yqeﬁﬂoro mMarTrepuajia (OCHOBHOQ H l'lpO(l)eCCHOHa.]'[I)HO

HaumeHoBaHue pa3jie/ioB U . O6bem | Dopmupyembie
TeM OPHEHTHPOBAaHHOE), JA00PATOPHbIC U MPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4aCOB | KOMMETCHIMH
MOAYJIb
1 2 3 4
OcHoBHOE coepxaHue

Pa3znea 1. [loBTOpeHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI

Tema 1.1. CoJneprxaHue yaeOHOT0 MaTepHraia

Henp u 3amayn mareMatuku | Llens u 3amauu MaTeMaTWKH TPU OCBOSHUU CIEIMANTBHOCTH. ba3oBble 3HAHHUS U

npu OCBOEHHMH | yMEHHsSI 110 MAaTeMaTHKe B MPO(ECCHOHAIBHON U B MOBCEIHEBHOU IESATEIbHOCTH.

CIICIUAIbHOCTH. MHOX€eCTBO, olepanuu Haj MHOKECTBaMU,JUarpaMMBbl Ditnepa-BenHa.

MHOXecTBa U JIOTHKA Hcnonbs30BaHne TEOPETHKO-MHOKECTBEHHOIO arrapara s ONMCAHUS pPealbHbIX OK-01. OK-02
MIPOLIECCOB U SIBJICHUI B TPO(HECCHOHATLHOU IeATEIHHOCTH, IPU PEIICHUH 3a/1a4 U3 OK—03’ OK-0 4’
JIPYTUX TUCIHILINH OK-0 5: OK-0 6:

Tema 1.2. Cozeprxanne yueOHOr0 MaTepHraia OK-07

Uucna v BBIYUCIEHUS Harypanbnble u niensie uncna. [IpuzHaku neammMocTy nensix yucen. PannoHanbHble K 3.3
yruciaa. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOHM, TMPOLEHTHI, OECKOHEYHBIE '
nepuoandeckue aApodu. ApudmeTnueckue Onepalnuy ¢ paluoOHAIbHBIMU YHCIaMH,
peoOpa3oBaHUs YUCIIOBBIX BhIpaxxeHHH. [leiicTBUTEeNbHBIC Yncia. ParimonansHbie U
UppaluoHaNbHble 4YHcla. ApuPMETHYEeCKHE ONepalud ¢ JACHCTBUTEIbHBIMU
gucnamu. [IpuOnmkEHHbIC BEIYMCICHHUS, TIPABUJIa OKPYTJICHUS, IPUKUIKA U OI[EHKA
pe3ysabpTaTa BEIYMCICHUN

Tema 1.3. Cojeprxanne yueOHOro MaTepHaia

Toxnecta u | ToxxaecTBa M TOXKIECTBEHHbIE MPEOOpa3oBaHUsA. YpaBHEHHE, KOPEHb YPaBHEHHUS.

TOXIECTBEHHBIC HepaBeHnctBo, pemieHue HepaBeHCTBa. MeTon HHTepBanoB. PemeHue nensix u

npeoOpa3oBaHusl YpaBHEHUs, | APOOHO-PAIIMOHANLHBIX YPAaBHCHUH W HEpaBeHCTB. [IpUMeHEHWE YpaBHCHHH |

HEPaBEHCTBA U UX CUCTEMBI HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHUX 3a7ad M 3a/1ad U3 pPa3IudHbIX 00yacTei
HayK{ U peabHOU kM3HU. CUCTEMBI U COBOKYITHOCTH PAallMOHAIbHBIX YPABHEHUN U
HepaBeHCTB. CHUCTeMbl JMHEMHBIX YypaBHEHHH. PelieHue npukiagHbIX 3a1ad c
MIOMOIIIbIO CUCTEMBI JINHEUHBIX YPABHEHUM

Tewma 1.4. IMpodeccnoHanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COoepKaHue MPUKJIATHOTO 0,5

[IponieHTHBIE ~ BBIYMCICHUS | MOAYJIsI)

B npogeccuoHanbHbIX | [TpuMeneHne qpo0eii M MPOLEHTOB [UTS PEIICHHsSI MPUKIAIHBIX 38144 U3 Pa3IHIHbIX
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3a7a4ax oTpacieil 3HaHUN M peanbHOM >KHU3HU. [IpuOMKEHHBIE BBIYMCICHMSA, MpPaBUIIA
OKpyIJIeHUs, NMPHUKUIKA M OLIEHKa pe3yJbTaTa BblYMCICHHUH. Pa3zHble crnocoObl
BBIYHCIICHUS TIPOIICHTOB. [IpOIieHTHBIE BEIUMCICHHS B TPOPECCHOHATBHBIX 3a/1a4ax.
[IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEUICHUIO MAaTEeMAaTUYECKUX 3a/1a4 U 3a7a4
13 pa3JIMYHbIX 00JIaCTCH HAYKH M PEaTbHOM KU3HHU
Tema 1.5. CoJzeprxaHue y4eOHOTI0 MaTepHraia 0,5
[TocnenoBarensHOCTH [TocrmenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsS IOCJIEIOBATeNbHOCTEH. MOHOTOHHBIC
U IIPOTPECCUU MOCNEOBATEIbHOCTU.  ApHudMeTHUeckas W  TeOMEeTpUuYecKas  MPOTPECCHH.
beckoneuHo yoObIBaromasi reomeTpuueckas mnporpeccus. Cymma OECKOHEYHO
yObIBaroleit reomeTpuueckoil mporpeccur. @DopMmyna CIOXKHBIX IPOLIEHTOB.
Ucnonws3oBanne mporpeccuu JJis pElIeHHs peajbHbIX 3a/lad  MPUKIAJHOTO
Xapakrepa
Tema 1.6. CopeprkaHue y4eOHOro MaTepuaa
@OyHKIUYN U TpadUKU @ynkiys, crnocodbl 3agaHusd QyHkuuu. I'padpuk Qyskiuu. B3zaumao oOpartHble
¢bysknun. OOmacTe ompeneNneHHss W MHOXECTBO 3HadeHWd ¢yHkumu. Hymnm
dbyskiun. [IpoMexxyTKu 3HAKONOCTOSTHCTBA. YETHBIE M HEYETHBIE (PYHKITHH
Tema 1.7. Coneprxanue yaeOHOT0 MaTepuaia
BxonHoii KOHTPOJIb Bbuucnenuss u mnpeoOpazoBaHus. YpaBHEHHMsT M HepaBeHCTBa. llporpeccum.
DyHKIIMU U TpaduKu
Paznen 2. Crenenu u kopHu. CTeneHHas, noka3aTejbHas U Jorapudpmmuyeckasi GyHKIus
Tema 2.1. CoJzeprxaHne y4eOHOTI0 MaTepHuaia
ApudmeTnaeckuii KOpeHb | Apu(MeTHIeCKuil KOpeHb HaTypalnbHOW crereHu. [leiicTBus ¢ apudMeTHIecKuMu
Nn—Oi CTENEHU KOPHSIMU N—OM CTENEHHU
Tema 2.2. CopaeprxkaHue y4eOHOro MaTepuaa 0,5
Crenenu. CrannaptHas | CtenieHb ¢ 1enbiM TokazareneM. CraHapTHas ¢opma 3alucH JCHCTBUTEIBLHOTO OK-01, OK-02,
popma 3amucH | yucna. Mcrnonb30BaHue MOAXOAAIEN (OPMBI 3aIiCH JAEHCTBUTENBHBIX YHCEN JUIS OK-03, OK-04,
NEHCTBUTENBLHOTO YnCIa pelleHrsT TpPaKTHYeCKUX 3aJady M TOpelcTaBieHus JaHHbIX. CTeneHp ¢ OK-05,
panMoHaNbHBIM MOKa3aTeneM. CBolicTBa cremeHu. IIpeoOpa3oBaHHe BHIPAKEHMIA, OK-06,
OK-07

coacpxKamuX CTCIICHU C pallMOHaJIbHBIM ITOKa3aTCIICM

Tewma 2.3.
CrenenHast GyHKIIHS

ConeprxaHue yaeOHOT0 MaTepuaia

CreneHHass (yHKUUS C HATypajbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
rpaduk. CBoiicTBa M rpaduK KOPHS N-OH CTENCHU

Tema 2.4.

Copep:xanue yueOHOro Marepuasia
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HppanuonaibHble ypaBHEHUS
U HEPAaBEHCTBA

Perenne nppanoHaIbBHBIX YPaBHEHUN U HEPABEHCTB

Tema 2.5. Coeprkanne yueOHOro MaTepHraia 0,5
[Ipumenenue CBOWCTB | Mcmonb30BaHue CBOMCTB CTENEHHOW (YHKIIMM TP PEHICHUW YpaBHEHUH W
CTETIEHHON (PYHKLIUHU HEPABEHCTB

Tema 2.6. Coneprxkanue yuyeOHOro MaTepuasa

[TokazarenpHas bynkus, | ITokasarenapHas GyHKIMS, €€ CBOMCTBA M IpaduK

€€ CBOMCTBA

Tema 2.7. CoJneprxanue yaeOHOT0 MaTepuraia

[TokazarenbHbIe ypaBHEHUS [TokazarenpHbIE YpaBHEHUS M HEPABEHCTBA

Y HEpaBEHCTBA

Tema 2.8. CoJeprxanne y4eOHOr0 MaTepHraia

[Ipumenenue CBOMCTB | PenreHne nmoka3aTeIbHBIX YPABHEHHUH U TIOKA3aTCIIbHBIX HEPABCHCTB

MOKa3aTeabHON (YHKIIUU

Tema 2.9. ConeprxaHue y4eOHOTr0 MaTepHraia 0,5
Jlorapudm yuchaa. | Jlorapudm uncna. JlecATHUHBIN U HATYpaAIbHBINA JOrapruQMbI

HecaTuansbiit

Y HaTYpaJIbHBIN JTorapudMbl

Tema 2.10. ConeprxaHue yaeOHOTr0 MaTepHraia

CaoiicTBa JiorapumMoB [IpeoOpazoBaHKe BRIPAXKEHUM, COJICpKAIIMX JOrapruhMbl

Tema 2.11. CoJeprxaHne y4eOHOTI0 MaTepHraia 0,5
Jlorapudmuueckas QyHkuus, | Jlorapudmudeckas GyHKIms, e€ CBONCTBA U rpaduk

€€ CBOMCTBA

Tema 2.12. Conepxxanue yaeOHOT0 MaTepuaa

Jlorapudpmudeckue Jlorapudmuueckue ypaBHEeHUsI U HEPABEHCTBA

YpaBHEHUsI U HEPABEHCTBA

Tema 2.13. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHME (CONep:KaHNe NPHKJIATHOTO 0,5

Jlorapugmbl B mpupone Hu
TEXHHUKE

MOYJIsA)

[Tpumenenue norapupma. Hcrtopust pa3Butus maremaTuku. Jlorapudmudeckas
cnupaib B npupoae. Ee maremarmueckue cpoiictBa. lcmonb3oBaHue rpadukoB
(GYHKUIMR 11 MCCIIeI0BAHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIe BOZHUKAIOT MIPU
pEIIeHUH 337124 M3 Pa3IMIHbIX 001acTel HAYKH M peaJbHOM KU3HU

Tema 2.14.

Cozeprkanne yueOHOro MaTepuaia

28



IIpumenenue
norapuMoB K
3a/1a4

PEIICHHIO

Pemenue norapupmMudeckux ypaBHEHHH U HEPAaBEHCTB

Pa3nea 3 IIpsiMble H IJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.1. Cojeprxanne yueOHOro MaTepHraia
IloBropenne 1uiaHumMeTpud. | OCHOBHBIE (GUryphbl, (GakThl M TeopeMbl IUIaHUMETpuu. OCHOBHBIC TOHSTHUS
OcHOBHBIE IOHATHA | cTepeoMeTpur. Toduka, TpsMas, IUIOCKOCTh, MpocTpaHcTBO. IloHsTHe 00
CTEpPEOMETPUH AKCUOMAaTUYECKOM IIOCTPOCHMHM CTEPEOMETPUHM: AaKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS M3 HUX
Tema 3.2. Coneprxkanue yuyeOHOro Marepuasia 0,5
[IpsiMbIe U TUIOCKOCTH B3aumHoe pacnonoxkeHue OpsMBIX B [POCTPAHCTBE:  IEpeceKaroluecs,
B IIPOCTPAHCTBE. | MapajulelibHble W CKpeuuBaromuecss mnpsmble. [lapamnenbHOCTh NOpSAMBIX U
IlapamiensHOCTE  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE: MapajUleibHbIe TpPSIMbIE B MPOCTPAHCTBE,
npsIMOU u IJIOCKOCTH, | MapajuieIbHOCTh TPEX MPSAMBIX, MApPaUIEIbHOCTh MPSIMOW U IJIOCKOCTH. YTIIBI C
IJI0CKOCTEHN COHAMPABJICHHBIMA CTOPOHAMH, YIOJl MEXKIYy TMPSIMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MIIOCKOCTEN: MapaJlielbHbIE MIIOCKOCTH, CBOMCTBA MapalieIbHbIX
mockocteit. [lpocreiime mpocTpaHCTBEHHBIE (DUTYpPHI HAa TUIOCKOCTH: TETPadp,
Ky0, napajjieNenune1, NOCTPOCHUE CEUeHUN
Tema 3.3. Coneprxanne yuyeOHOT0 MaTepraa
[leprieHAUKyYIAPHOCTD [lepnieHqUKYISAPHOCTL MPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IpsSMbIE B
TIPSIMBIX MIPOCTPAHCTBE, NpPSMbIE NapaJUIeIbHbIE W MEPIEHIUKYJSPHbIE K IUIOCKOCTH,
U TUIOCKOCTEN MPU3HAK TEPHEHAUKYISIPHOCTH TMPSMONM U IUIOCKOCTH, TEOpeMa O MpsMOM
MEePIEHAUKYISIPHON IIJIOCKOCTH
Tema 3.4. Cozeprxanne yueOHOro MaTepHraia 0,5
VYrael  MexAy — OpsAMBIMU | YIUIBI B NMPOCTPAHCTBE: YIOJI MEXAY NPSIMOW M TUIOCKOCTBIO, JIBYTPAHHBIA YTOJI,
U IUIOCKOCTSIMHU JIMHEHHBIN YroJl IBYTpaHHOro yria. llepnenaukyissp U HaKkJIOHHBIE: pACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 MIIOCKOCTH, MPOeKIUs GUTrypsl Ha
IUIOCKOCTh. llepneHauKyaspHOCTh IUIOCKOCTEH: NpHU3HAK NEPIEHIUKYJISIPHOCTU
IByX miockoctei. Teopema o Tpéx neprneHauKyasipax
Tema 3.5. IIpodeccnoHabHO OPUEHTHPOBAHHOE CO/lepP:KaHue (ColepKaHue MPUKJIAIHOTO 0,5

HpHMLIe H IIJIOCKOCTHU
B IMIPAKTUYCCKHUX 3aadyax

MOYJIsA)

Pacnionosxenne npsiMbIX U TUIOCKOCTEH B OKPY’KaroIieM Mupe (IpupoJie, UCKYCCTBE,
apXUTEKType, TeXHUKe). Penienne npakTuKo-opueHTUPOBAHHBIX 3a7a4

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I[IK 3.3
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Tema 3.6. Cozeprxanne yueOHOr0 MaTepHraia 0,5
OcHoBHbIE B3aumHoe pacnonoxkeHue MpsIMBIX U IUIOCKOCTEH B mpoctpancTBe. [loctpoenue
MPOCTPAHCTBEHHBIE PUTYPHI | ceueHuit
Y UX B3aMMOPACIOJI0KEHUE
Pa3nes 4. KoopanHaThbl M BEeKTOPbI B IPOCTPAHCTBE
Tema 4.1. CoJzeprxaHne y4eOHOTr0 MaTepHraia 0,5
Bekropel B mpocTpaHcTBe. | BekTop Ha TwiockocTd W B mpocTpaHcTBe. ClIOK€HHWE M BBIYMTAHHUE BEKTOPOB.
JleiicTBHsI ¢ BEKTOpaMHu YMHOKEHHE BEKTOpa Ha uyucio. Pa3nokeHue BeKkTopa mo TpEM HEKOMILUIaHAPHBIM

BektopaM. IlpaBuno mnapamenenunena. Pemenue 3amay, CBS3aHHBIX  C

MPUMEHEHHUEM MIPAaBUII ACHCTBH C BEKTOPAMHU
Tema 4.2. CojnepxaHne yaeOHOT0 MaTepuaia 0,5
Koopaunatst B | [IpamoyronpHast cucreMa KoopAuHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
npocrpanctee. Ilpocreimme | [Ipocrefimme 3amadn B KOOpAWHATAX. YTON MexAy Bektopamu. CkamsipHOe
3a1a4u IIPOU3BEJICHUE BEKTOPOB. BBIUMCICHUE YIVIOB MEXAY MHPSAMBIMA U IUIOCKOCTSMH. OK-01, OK-02,
B KOOpJIMHATAX KoopanHaTHO-BEKTOPHBINA METOI ITPU PELIEHUH F€OMETPUUYECKHUX 3a/1ad OK-03, OK-04,
Tema 4.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHMe (Colep:KaHNe NPHKJIATHOIO 0,5 OK-05, OK-06,
[IpakTHKO-OpUEHTHUPOBAHHBIE | MOAYJIsI) OK-07
3aa4d  Ha  KoopauHaTHOW | KoopamHaTtHass —1mIOCKOCTh.  BBIYMCIEHHME  pAacCTOSHMNA WM IUIOIIAAed  Ha IIK 3.3
TJIOCKOCTH KOOpAMHATHOM 1iockocT. KonnuecTBeHHbIE pacyeThl
Tema 4.4, Cojeprkanne yueOHOro MaTepHraia 2
Pemenue 3aa4y Ha | KoopanHAaTHO-BEKTOPHBIM METOJ MPHU PEHICHUH TeOMETpUYecKuX 3ajad. PemieHue
KOOpPUHATBI 3a/1a4, CBSI3aHHBIX C TNPUMEHEHUEM INpaBWJ AEMCTBUM € BEKTOpamMH. 3ajauu
U BEKTOPbI TUIAHUMETPHUH U CTEPEOMETPUN U METObI UX PEIlCHUs
Paznea S. OcHoBbl TpUrOHOMeTpHHU. TpUroHomerpuueckrue QyHKIUU
Tema 5.1. Copnepxanue yueOHOro MaTepuasa
OCHOBBI TPUTOHOMETPUU CuHyC, KOCMHYC W TaHT€HC YHCJIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,

apKTaHIN€HC  YHUCJIOBOIO  apryMeHTa.  |pUrOHOMETpUYECKas  OKPYXKHOCTb,

olnpesiesieHue TPUTOHOMETPUUECKUX (DYHKIIMI YHCIOBOrO apryMeHTa OK-01. OK-02
Tema 5.2. ConeprxkaHue yuyeOHOro Marepuasia 0,5 OK—O3’ OK-0 4’
OcCHOBHBIE [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPaKEHUI. OcHOBHBIE OK-OS, OK-0 6,
TPUTOHOMETPUYCCKHE TPUTOHOMETPHUIECKHE (POPMYITBI OI’{—O7 ’
TOKJIECTBA K 3.3
Tema 5.3. Cozeprkanne yueOHOr0 MaTepHraia 0,5

30



[lepuonnueckue  ¢ynxuu. | @ynkuus. Ilepuonmueckue ¢yHkuu. TpuroHomerpuyeckue (GYHKLIUAH, UX

Tpuronomerpuieckue CBOMCTBA U TpaduKu

(OYHKIIUH

Tema 5.4. CoJzeprxaHue y4eOHOr0 MaTepHuaia 0,5

ITpeoGpazoBanue rpaduxoB | Cikatre U pacTsDKEHHE TPadUKOB TPUTOHOMETPUIECKUX (DYHKITHIA.

TPUTOHOMETPUYECKUX [Ipeo6pa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

(yHKIMH

Tema 5.5. IpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COoepPKaHue NMPUKJIATHOTO 0,5

Onmcanue MO/1YJIA)

IIPOU3BOACTBEHHBIX Hcnonb30BaHrue CBOWCTB TPUTOHOMETPHUYECKHX (PYHKIMI B MpodeccroHATbHBIX

NPOLIECCOB € NOMOUIBIO | 3ama4ax.Mcrnons3oBanne rpadukoB (QyHKUIUH A7 HCCIEAOBAaHUS MPOIECCOB U

rpaduxoB QpyHKINN 3aBHCHMOCTEH, KOTOpbIe BO3HHUKAIOT MPU PEHICHUH 3a7ad U3 JIPYruX Y4eOHBIX
JUCIUIUINH ¥ pEeaIbHOM JKU3HU

Tema 5.6. Coneprxkanue yueOHOro MaTeprasa 0,5

OObpaTHble ObpatHbie ¢yHkuuu. OOpaTHble TpUroHomeTpuyeckue ¢GyHkiuu. Mx cpoiicTBa u

TPUTOHOMETPUUECKUE rpaduxu

GbyHKIMH

Tema 5.7. CoJeprkaHne y4eOHOro MaTepHuaia 0,5

Tpuronomerpuueckue Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN

ypaBHEHUs

Tewma 5.8. Coneprxanne yu4eOHOTO MaTepurana 0,5

Tpuronomerpuyeckue [Tpumepsi TPUTOHOMETPUUECKUE HEpaBECHCTBA. Pemenue MPOCTEUIIINX

HCPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM 4YHUCJIE C HCIIOIb30BAHMEM CBOMCTB
(hyHKIIHHA

Tema 5.9. Cojzeprkanne yueOHOro MaTepHraia 2

Pewenne 3a1a4 | TpuroHoMeTpu4ecKre BhIpaKeHUs], YPaBHEHHsI 1 HEPABEHCTBA

TPUTOHOMETPUHU

Pa3znea 6. [lpouzBoanasi pyHKIuM, ee NPUMEHEHUE

Tema 6.1. MonoronHocts | ComeprxaHne y4eOHOro MaTepHraia 0,5

byHKIUY. OkcTpemyMsl | [IpoMeKyTKM MOHOTOHHOCTH (YyHKIMH. MakCHMyMbl W MHHUMYMBI ()YHKIUH.

byHKIIIH. Touku | HanGombIree n HauMeHbIIee 3HaYCHHE (PYHKIIUN Ha MPOMEKYTKE

JKCTpEMyMa OK-01, OK-02,

Tema 6.2. [TonsiTie Conepanne yae6HOT0 MaTeprana 0,5 OK-03, OK-04,
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0 HEMPEPHIBHOCTH (DYHKIIUH

HenpepsiBHble QyHKIIMH. METOI HHTEPBAJIOB JIJIsl PEIICHHSI HEPABCHCTB

Tema 6.3. CoJzeprxaHue y4eOHOTr0 MaTepHraia 0,5

[IpousBonHas GyHKIIUN [MpousBomuast ¢ysknuu. I[IpousBomHbie dmeMeHTapHbIX (QyHKIUNA. DopmyIsl
HAXO0XJICHUS TPOU3BOTHONM CYMMBI, POU3BEICHHUS M YACTHOTO

Tema 6.4. CopeprkaHue y4eOHOro MaTepuaa 0,5

I'eomeTrpuueckuit cMbICH | ['eoMeTpUYecKUil CMBICT MPOU3BOMHON (QYHKIMH — YIIIOBOM KO3 UIIUEHT

IIPOU3BOAHOU KacarelabHOU K rpa@uky (QYHKIMHM B TOYKE. YpaBHEHHE KacaTelbHON K rpaduky
(hyHKIIUH

Tema 6.5. IIpodeccnoHanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COolepPKaHue MPUKJIATHOTO 0,5

duzndeckui CMBICIT | MOAYJIs1)

MPOU3BOAHOMN duznuecknii (MEXaHUYECKUH) CMBICT TpOou3BOAHOW. [IpuMeHeHHne NpOon3BOIHON

B po(ecCUOHANBHBIX | I ONPEAETICHUS] CKOPOCTH IpoIlecca, 3aJaHHoro GopMystoi uim rpahukom

3a/1a4ax

Tema 6.6. ConeprxkaHue yuyeOHOro Marepuasia 0,5

[Ipumenenne npousBoaHOU | Bo3pacranne w yObiBaHWe (YHKIHMH, COOTBETCTBHE BO3pacTaHHsl W yObIBaHHUS

K HcClefoBaHUI0 (yHKUUH | QyHKIMH 3HAKY NPOU3BOAHON. IIpuMeHEHHEe TNPOU3BOJHON K HCCIIEIOBAHUIO

Ha MOHOTOHHOCTh U | (QyHKUIMH HAa MOHOTOHHOCTb U KCTPEMYMBI.

3KCTPEMYMBI

Tema 6.7. Coneprxkanne y4eOHOr0 MaTeprasa 0,5

Hccnenosanue GyHKkMit Anroput™ wuccienoBaHus GYHKIUI M TOCTpoeHUs ee Tpaduka € IMOMOUIBIO

Y TIoCcTpoeHue rpadukoB npousBogHON. [locTpoeHue rpakoB MHOTOWICHOB C MCIOJIB30BAaHUEM allapara
MaTeMaTHYeCcKoro aHaynusa. Mictopusi pa3BUTHsI MATEMaTHYECKOTO aHaIN3a

Tema 6.8. Cojzeprxanne yueOHOro MaTepHraia

Haubonbmee u HaumeHsluee | HaxoxaeHne HauOOJBINEr0 ¥ HAWMEHBIIErO 3HaueHWs (YHKIMHA Ha OTpE3Ke.

3HaueHHss  (QyHKuuM  Ha | [IpuMeHeHWe MPOM3BOIHOM JUIS HAXOKIECHHUS HAWITYUIIEro PEIICHHs B TPUKIIaTHBIX

OTpe3Ke 3ajavyax, IJs OMpeleleHHs CKOPOCTH Tpollecca, 3agaHHOro (opMmysiol uiu
rpagukomM

Tema 6.9. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKaAHME (CONep:KaHNe NPHKJIATHOTO 0,5

HaxoxaeHue OnNTUMalbHOTO | MOAYJIsA)

pesyibrata ¢ noMmoueio | [IpuknagHple 3ajayu, B TOM YHCJIE COIHMAIBLHO-3KOHOMHYECKOTO U (U3UYECKOTO

MIPOU3BOTHOM B | XapakTepa, uX pelieHue CpeIcTBaMi MaTEMaTHIECKOTO aHaIn3a

MPAKTHYECKHX 3a7a4ax

Tema 6.10. Pemenne 3amau. | ComeprxaHue yaeOHOT0 MaTepuaia 2

OK-05, OK-06,
OK-07
K 3.3
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[IpousBonHas byHKIMY,

ec IMpUMEHEHUE

HupdepenuupoBanne  ¢ynkumid. HccnenoBanume — QyHKIMHA
npon3BoaHoN. Hanbombiiee n HanmMeHbIee 3Ha4eHUs QyHKINT

IIOMOIIBIO

Pa3znen 7. MHOTOTPAHHUKH U

TEJla BpallCHUs

Tema 7.1. CoJzeprxaHue y4eOHOT0 MaTepHraia 0,5

MHororpaHHuKu [TonsiThe MHOTOTpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPaHHUKA, BBIMYKJIbIE U
HEBBITYKJIbIC MHOTOTPAHHUKH; pa3BEPTKA MHOTOTrPAHHHUKA

Tema 7.2. ConeprxaHue yaeOHOTr0o MaTepuaia

[Tpuzma. IIpsamas | [Tpusma: n-yroipHas mpu3Ma; TPaHU M OCHOBAHUS MPHU3MBI; MpsSiMasi U HaKJIOHHAs

Y TIpaBUJIbHAS TIPU3MBI NpU3Mbl; OOKOBasg © TOJHAs TMOBEPXHOCTh TPU3MBL. JIEMEHTBI TPU3MBL.
[IpaBuibHas mpu3zMa

Tema 7.3. ConeprxaHue y4eOHOTr0 MaTepHuaia

[Mapannenenunen, kyo [Tapannenenunen, NOpsSMOYTOJbHBIN Mapaiienenunen U ero cpoiictBa. Kyo.
Ceuenue ky0a, mapajieacnuIeaa

Tema 7.4. Cojzeprkanne yueOHOro MaTepHraia

[Mupamuna. ITpaBunbHas | [Tupamupa: n-yrosibHasi mUpamuia, TPAaHW W OCHOBaHHE MUPAMUJBI; OOKOBas H

nupamua. YcedeHHas | MoJiHAs MOBEPXHOCTh MUPAMUJIBL; NMPABWIIbHAS M YCEUCHHAS THpaMUAa. DIIEMEHTBI

nupamMuaa nupamMuipl. BeluuciaeHue 3JIeMEHTOB MHOTOTPAaHHUKOB: pé0pa, TMaroHaiu, YIibl

Tema 7.5. CopeprkaHue y4eOHOro MaTepraa

bokoBas u noyiHas | [Inomaap OOKOBOM TOBEPXHOCTHM U TIOJHOW TOBEPXHOCTH MPSMOM TMPHU3MBI,

TIOBEPXHOCTh IIPU3MBI, | TJIOMIA b OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOii mpu3Mel. [Lmomranb

U pPaMUIbI OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHONW MHPaMUJIbI, TeopemMa o
TJI0MA 1M OOKOBOM MOBEPXHOCTH YCEYEHHOM MUPAMU/TBI

Tema 7.6. Coneprxkanue yueOHOro MaTepuaa 0,5

JIBMKEHMEB  NpPOCTpaHCTBE. | J/[BmkeHue B  mpocTpaHctBe. CuUMMETpHs B NPOCTPAHCTBE:  CHMMETPHS

CummeTpus B IPOCTPAHCTBE | OTHOCUTEIBLHO TOYKH, MPSIMOH, TUIOCKOCTH. DJIEMEHThI CUMMETPHH B MHpaMHIAX,
napajuieJenuneax

Tema 7.7. Cojeprkanne yueOHOro MaTepHuaia 0,5

[IpaBunbHBIE [TonsiTHe mNpPaBWIBHOTO MHOTOTPAaHHWKA; TpaBWJIbHAS MpU3Ma W TpaBUIIbHAS

MHOI'OT'PaHHHMKH, UX CBOMCTBA | MUpaMUIa; TpaBUIbHAS TPEYrojbHAas NMUpaMUIa W TMPABWIBHBIN TeTpa’ap; KyoO.
[IpencrariaeHue 0 MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, JOJICKAd AP U UKOCAIIP.
JIBrkeHue B TIPOCTPAHCTBE.  DJIEMEHTHl CUMMETPUM B MPaBUIIBHBIX
MHOTOT'PaHHHUKAX

Tema 7.8. Cummerpus B | IlpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKJIATHOTO 0,5

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
K 3.3
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npodeccun.Ceuenus MOJYJ151)

MHOTOTPaHHUKOB CummeTpust B IPUPOJIE, aApXUTEKTYPE, TEXHUKE, B ObITY, B

B npodeccuoHanbHbIX | mpodeccuu.VIconp30BaHne  IBMKEHHH B MPOCTPAHCTBE IPHU  PEIICHHH

3a/1auax npodeccuoHabHBIX 3a1a4. CedeHus: mpu3Mbl U mupaMubl. [locTpoenne cedeHumit
MHOTOTPaHHHUKOB, HWCIOJB3YsS METOJ CJIEJO0B. BBINMONHEHWE BBIHOCHBIX IJIOCKHX
YepTeKel U3 PUCYHKOB MPOCTHIX 00beMHBIX GUTYp (BHI CBEPXY, COOKY,CHU3Y)

Tema 7.9. Cojzeprxanne yueOHOro MaTepHraia 0,5

Humuaump, ero | [lunuuapuueckas MoBEPXHOCTh, 00pa3yroIfe HUIMHIPHUYECKONH MOBEPXHOCTH, OCh

COCTaBIISIOIIHE. CedeHue | nuIMHIPHYCCKONW TOBepXHOCTH. LlunuHAp: ocHOBaHHMS W OOKOBas MOBEPXHOCTb,

UIMHAPA oOpa3ymomas U OCh; IIIOIMIAAs, OOKOBOM M MOJHON MOBEepXHOCTH. M300pakeHue
[WIAH]PA HA TI0CKOCTH. Pa3séptka mummuapa. CedeHus muiuHApa (TUIOCKOCTHIO,
MapajuIeIbHOMN WIIM MEPIESHIUKYIIIPHOM OCH ITMJIMH/IPA)

Tema 7.10. Coneprxanue yaeOHOT0 MaTepuaia 0,5

Konyc, ero cocrasistonye. | Konnueckas moBEpXHOCTh, 00pa3yIOIHe KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIHMHA

CeueHue KoHyca KOHUYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplInMHA, 0o0pa3yromias U OCh;
IIOMIA/1b OOKOBOM M MOJHON MOBEPXHOCTH

Tema 7.11. CoJneprxaHne yaeOHOT0 MaTepuaia 0,5

Vceuennni koHyc. CedyeHue | Yceu€HHBIH KOHYC: 00pa3ylollue U BBICOTa; OCHOBAHUS M OOKOBas MOBEPXHOCTb.

YCEYEHHOI0 KOHyca N3o0pakeHne KoHyca Ha IUIOCKOCTH. Pa3Béprka koHyca. CedeHHs KOHyca
(TUTOCKOCTHIO, TApaJUIENFHOM OCHOBAaHWIO, M IIIOCKOCTBIO, TPOXOSIICH depes
BEPIIHHY)

Tema 7.12. Cozeprkanne yueOHOro MaTepHraia 0,5

[ap u cdepa, ux ceyeHus Cdepa u map: neHTp, paanyc, 1MaMmeTp; Tonaas moBepxHoctu cheprl. Bzanmuoe
pacmonoxkeHue cdepbl U IUIOCKOCTH; KacaTrelbHas IUIOCKOCTh K  cdepe.
N3o0pakenue cdepsl, mapa Ha miaockocTH. CedeHus mapa

Tema 7.13. CopeprxkaHue y4eOHOro MaTepuaa 0,5

ITonsTue 00 oOwveme Ttena. | [loustie 00 00BEMe. OcHOBHBbIE CBOWCTBA 00BEMOB Teid. OOBEM MHUPaMUJIBI,

OOBEMBI MHOTOTPaHHHMKOB H | MPU3MBI IIWJIHHAPA, KOHyca. O0BEM Mapa u Imiommaiab chepsl

TEJ1 BPAICHHS

Tema 7.14. Coneprxanue y4eOHOr0o MaTepurana 0,5

OOBeMBI Hu mnomanu | [TomoOuele Tena B mpocTpancTBe. COOTHOMIEHUS MEXK Ty TUTOMIAISIMU MTOBEPXHOCTEH

MOBEPXHOCTEN MOAOOHBIX TE | g 0GBbEMAMH 10 JTOOHBIX TEJI

Tema 7.15. CoJneprxaHue y4eOHOTI0 MaTepHuaia 0,5
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KoMOunauuu

MHororpaHHuK, ONUCAaHHBIA OKoJIo cdeprl. Cdepa, BOUCaHHAS B MHOTOTPAHHUK

MHOTOTPAaHHUKOB M TeJ | WJIU B TeJIO BpalleHusl. MHOTOrpaHHHK, BIMCAHHBIIN B TE€JIO BpAIICHUS
BpalleHus
Tema 7.16. IpodeccnonanbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COepPKaHue MPUKJIATHOTO 0,5
KomOunanyu MO/1YJIA)
reOMETpUYECKUX  Tel  Ha | Mcnonb3oBaHre KOMOMHAIMI MHOTOIPAaHHUKOB M TEJl BPAILEHUS HA MPAKTUKE
MPAKTHUKE
Tema 7.17. Pemenne 3amau. | ComeprkaHue y4eOHOT0 MaTepHaia 2
Mmuororpanaukd M Tena | Beruucinenne  BenmuumH — (JUMHA,  yroi, oOBEM, IUIOMATh  MOBEPXHOCTH)
BpallleHus reOMEeTPUUYECKUX PUTYp, UCTIOTIB3YS M3yUEHHBIE (HOPMYIIBI U METOBI
Pasnen 8. [lepBooOpasnasi pyHKIMHU, ee IPUMEHEHUE
Tema 8.1. Coneprxanue yaeOHOT0 MaTepuaia 0,5
[TepBooOpa3nast pyHKIMH [TepBoobOpasnas. Tabmauia mepBooOpa3HBIX
Tema 8.2. [Tnomane | Comeprkanue yueOHOrO MaTepuaia 0,5
KPUBOJIMHEWHOM  Tpaneuuu. | IHTerpasn, ero reoMeTpuieckiii U (GU3ndecKkuii CMbICI. BhIUnciaeHre nHTerpaia mo
dopmyna Herotona — | dopmyne Herotona-JleiiOnuma
JletiounIta
Tema 8.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJAepPKaHMe (Colep:KaHNe NPHKJIATHOTO 0,5
OnpeneneHHbIN WHTErpaj | MOIYJIsl)
B npodeccroHanbHOM | Perrenne 3aqad Ha IPUMEHEHHE HHTErpaia ISl BEIYMCICHUS (DU3UUCCKUX BEJIUIUH
JESITEIbBHOCTH U KU3HU U TUIoIaaeit
Tema 8.4. Pemennme 3amau | CoaepikaHue y4COHOr0 MaTepuaja 2 OK-01, OK-02,
Ha HaxoxaeHue | [leppooOpasHas U HHTErpas OK-03, OK-04,
nepBooOpa3zHOit OK-05, OK-06,
1 ¢ IPUMEHEHHE OK-07
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATUCTHKA [IK 3.3
Tema 9.1. CoJeprxaHne y4eOHOro MaTepHraia 0,5
[IpencraBnenue naHHblX | [IpencraBmeHne JaHHBIX ¢ TOMOImIBIO  Tabmur, wu  aumarpamm. CpennHee
U OIIMCaTENIbHAsd CTATUCTHKA | apudMEeTHYeCKoe, MeauaHa, HauOoIblllee W HaUMEHbIlee 3HAYCHHs, pa3Max,
JUCTIEPCHS], CTAHIAPTHOE OTKJIOHEHHE YMCJIOBBIX HA0OPOB
Tema 9.2. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaHMe (Colep:KaHNe NPHKJIATHOTO 0,5
CocraBiieHue TaOIUIl | MOYJIA)

U JUarpaMM Ha IPaKTHKe

[TepBuuHas 00pabOTKa CTATHCTHYSCKUX JAaHHBIX. ['paduyecKkoe MX IpeJICTaBIICHHE.
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HaxoxneHne cpeaHHX XapaKTepUCTHK, HaOmogaemMblx aaHHbIX. IIpuMmeHneHue
CTAaTHUCTUYECKUX METOJIOB JJIsl pelIeH!s MPoeCCHOHATbHBIX 3a/1a4

Tema 9.3. Coeprkanne yueOHOro MaTepHraia 0,5

Onepauun Haj coObITHAMY, | ChaydaiiHble SKCHEPHUMEHTHI (OMBITBI) M CIydYailHble COOBITHS. JIeMEHTapHbIC

HaJ BEPOATHOCTAMM. | COOBITUS (MCXOMBI). BeposSsTHOCTh CIIy4ailHOTO COOBITHS. BIH30CTH YacTOTHI H

VYcnoBHas BEpOSITHOCTh BEPOSATHOCTH COOBITHI. CiydaifHble OMBITHI C PABHOBO3MOKHBIMH 3J€MEHTAPHBIMU
coObITHSAMH. BeposTHOCTH  COOBITHII B ONBITAX C  PaBHOBO3MOXHBIMU
JNIEMEHTapHBIMU  cOObITUsIMU.Onepaliud  HaJad  COOBITUAMHU:  TIEpeceyeHHe,
o0OBeIMHEeHUE, TPOTHUBOIIOJIOKHBIE CcOoObITUS. Jluarpammer Diinepa. Dopmyna
CIIOKEHUSI BEpPOSITHOCTEH. YCIOBHAs BEPOSTHOCTb. YMHOMXEHUE BEPOSITHOCTEM.
HepeBo cityyaiiHOro skciepuMenTa. @opmyJia MoJIHOW BeposiTHOCTUH. HezaBucrumblie
COOBITHSA

Tema 9.4. CopeprkaHue y4eOHOro MaTepuaa 0,5

DneMeHTbl KOMOMHATOPUKH Komb6unaroproe mnpaBuno ymHoxeHus. IlepectaHoBku u Qaxrtopuan. Yucio
coueranuii. Tpeyronpauk [lackas. @opmyna 6mHoma HeroToHa

Tema 9.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKaAHME (CoNep:KaHNe NPHKJIATHOTO 0,5

BepositHoCTh MO/1YJIfA)

B npoecCHOHANBHBIX | BhIunceHie BEpOSTHOCTEH ¢ MCHOIb30BaHHeM (Gopmys komOuHatopuku. OleHKa

3a/ayax BEPOSITHOCTH  COOBITHSI B MPOdECCHOHATBHOM  JeATeThbHOCTH.  Pemienue
podecCHOHANBHBIX 33]1a4 Ha BEPOSTHOCTh COOBITHS

Tema 9.6. ConeprxaHue y4eOHOT0 MaTepHraia 0,5

Cepun  mocnenoBaTeNbHBIX | BUHApHBINA ClydyaiHBIN ONBIT (MCIBITAHKUE), yClEeX W Heydada. HeszaBucumbie

HUCTIBITAHUHI ucnbiTanusl. Cepusi HE3aBUCHMMBIX HCHBITAaHUN 10 TniepBoro ycmnexa. Cepus
HE3aBUCUMBIX UCTIbITaHUN bepHysiu

Tema 9.7. CoJzeprxaHue ydeOHOTI0 MaTepHraia 0,5

Crnyuaiinble BenuuuHbl | CnyvaiiHas BenuuuHa. Pacnpenenenue BepositHocTel. [luarpamma pacnpezeseHusl.

U pacrupeieieHusl. [Tpumepsr pacnpeseneHu, B TOM qyuce, r€OMETPUYECKOE u

MaremaTrueckoe OXuIaHue | OnHOMHATbHOE. UNCIIOBBIC XapaKTePUCTHKHU CITyYalHbIX BEJIMYMH: MATEMAaTHUECKOE

CIIy4allHON BEJINYHMHBI OKMJIaHWE, JHUCIEepCHUs U CTAaHIAapTHOE OTKJIOHeHue. [lpumepsl npuMeHeHUs
MaTeMaTUYeCKOr0 OKMJIAHUS, B TOM YHWCJIE B 3ajadaX M3 MOBCEJIHEBHOMW KU3HH.
MartemaTtnueckoe OxuaaHue OMHApHOW CIIy4aiiHON BeNWYHHBI. MareMaTH4ecKoe
OKMJIaHUE CYMMBI CITy4YalHBIX BEJIMYMH. MaTeMaTH4eCKOe OXKUIAHUE U TUCIICPCUS
TreOMETPUUYECKOTO M OMHOMHAIILHOTO pacipeeieHui

Tema 9.8. CopeprxkaHue y4eOHOro MaTepraa 0,5
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3akoH  OONBIIUX  YHUCEIN
HenpepbiBHBIE  CciiydaiiHbIE
BEJIMYMHBI (pacrpeneneHus).
HopmaiibHoe pacriipeneneHue

3aKkoH OOJBIIMX YHCEN M €ro posib B HaykKe, MpUpoje U obmecTBe. BriOopouHbIit
MEeTOJl uccienaoBaHuid. [Ipumepsl HENpephIBHBIX CAy4ailHbIX BelnyuH. DyHKUMS
IUIOTHOCTU pacrpeaencHus. PaBHOMepHOe paclpeneneHue U €ero CBOMCTBA.
[ToHsiTHE 0 HOPMAJILHOM pacHpeeIeHUN

Tema 9.9. Pemenme 3amau | ComeprkaHue yueOHOI0 MaTepHaia 2
KOMOMHATOPUKHU, CTATHUCTHKH | DjeMeHThl KoMmOuHaTtopuku. COOBITHE, BEPOATHOCTh COObITHS. CrOXKeHHe |
U TEOPUU BEPOSITHOCTEN YMHOXEHHE BEPOSITHOCTEN
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJAEPIKAHME
BapuaTuBHbBII NPUKJIAJTHOH MOAYJIb
Paznen 10. MaTemaTu4ecKuii MPAKTUKYM 3.5
Tema 10.1. CoJneprxaHue yaeOHOT0 MaTepHraia 0,5
Martpuiisl 4 OnpeaeIuTenn CriocoObl pemieHust CUCTEM JIMHEHHbIX ypaBHeHUH. [lonsaTus: marpuna 2x2 u 3x3,
onpeaenuTesnb MaTpulbl. Meroa ['aycca penieHus CUCTEM JIMHEWHBIX YpaBHEHHIA.
Pemenne npukiaaneix 3aaa4u. [Ipumenenne MaTpuil B MHGOpPMATHKE
Tema 10.2. CoJneprxaHne y4eOHOT0 MaTepHraia 0,5
DNIeMEHThI BEKTOpPHOH | KoMIutanapHbie BEKTOpBL. Pa3noxkeHwe BEKTOpa MO TpPeM HEKOMIUIAHAPHBIM
anreOpsI BEKTOpaM. YPaBHEHHME IIJIOCKOCTH. ['€OMETpUYECKHil CMBICT ONpeaenurTens 2x2.
Pelienue npukiaaHbixX 3a/1a4
Tema 10.3. CoJzeprxaHne y4eOHOT0 MaTepHraia 0,5
KommiekcHbie uncna [Tonsitne komrmiekcHoro umciia. ConpspKEHHbIE KOMIUIEKCHBIE YHCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro 4yucia. @PopMa 3amucud  KOMIUIEKCHOTO — 4YHClia
(reomeTpuueckasi, TpPUTOHOMETpUYECKas, anreOpauueckas). Apudmernyeckue
JEUCTBHUS C KOMIUIEKCHBIMH YHCIIaMU
Tema 10.4. ConepxaHue yaeOHOT0 MaTepuaia 0,5
I'pacer [Tonstue tpada. CesasHblii Tpad, nepeBo, MUK rpad Ha TUIOCKOCTH. PemieHue
MpUKIAIHBIX 3a1a4. [Ipumenenue rpada B uHGpopMaTuke
Tema 10.5. Coneprxkanue yuyeOHOro MaTepuasia 0,5
3anaun MaTeMaTu4eckoi | Bapmanmonnstit  psin.  [lommron wactor w  ructorpamma.  CratucTHUecKue
CTaTUCTUKU XapaKTePUCTHKH psijia HAOIIOAaeMbIX JTaHHBIX
Tema 10.6. ConeprxaHue y4eOHOI0 MaTepHraia 0,5
Jlornueckue omepanuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oilniepa—BenHa s peleHue

C MHO>KXCCTBaMHU

TCOPCTUKO-MHOKCCTBCHHBIX 3a/la4 HpO(i)eCCHOHaHLHOI;'I HaIIpaBJICHHOCTH, 3a1a4

MHQOPMATUKK M JPYTHX Y4YeOHbIX JUCHUMILUIMH W JUIS ONKMCAHMS pPEaJbHbIX
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MPOIECCOB U SIBJICHUM

Tema 10.7. CoJzeprxaHue y4eOHOTr0 MaTepHraia 1
Pemenue 3a1a4 | [[puyMeHeHne W3YYCHHBIX MAaTeMaTHYeCKUX (AKTOB K pEIICHHIO 3aj1ad W3
MaTeMaTHYECKOTO pa3IMYHBIX 00J1acTel HAYKHU U PEaTbHOM KU3HHU
MPaKTHUKyMa

CamocrosiTeqibHasi padoTa 274
IIpomexxyTouHasi aTTecTanus (IK3amMeH) 24
Bcero: 340
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCTIIUITJIMHBbI

3.1 MarepuajbHO-TeXHHYECKOe o0ecnieyeHue

Peanmzamust mporpaMMbl  y9eOHOW  JUCHUIUTMHBI  MPOU3BOJUTCS C  MPUMCHEHHEM
JVICTAaHIIMOHHBIX TEXHOJIOTUH W TpeOyeT HaIMuusl DIIEKTPOHHOH 00pa30BaTENbHOW CpPEIbI;
y4eOHOro KaOMHeTa.

OobopynoBanue yue0HOro kabmHera:

® KJIacCHasl TOCKa;

® 10Ca/I0YHBIE MECTa 0 KOJMYECTBY 00yUaIOMINXCs;

® pabovee MECTO MPETIOAaBATES;

¢ y4eOHO-TIPAKTHYECKOE 000PYI0BaHKE, HEOOXOUMOE JJIs TIPOBEIACHHUS MPETYCMOTPEHHBIX
nporpamMmoil npaktuyeckux 3anatuil. B coorBerctBue ¢ m.4.4 ®I'OC CIIO nomyckaercs 3ameHa
000pyI0BaHUs €ro BUPTyaIbHBIMU aHAJIOTaMHU.

TexHuyeckue cpeacTBa 00yueHus :

® KOMITBIOTEPHI C BBIXOJIOM B CeTh Internet;

e caiit «JIuuHas CTyaus» C BO3MOXKHOCTBIO PaOOTHI C AJIEKTPOHHBIM 00pa30BATEIbHBIM
pecypcom;

® 3JIEKTPOHHBIE OMOINOTEUHBIE PECYPCHI.

Y4yeOHO-MeTOAMYECKOE O0ecnieYeHue TUCIMIIINHBI:

* METOIMYECKUE YKa3aHUs 10 OpTaHU3aAI[MH MPAKTUICCKUX 3aHITHIA;

* METOIMYECKUE YKa3aHUs 110 CAMOCTOSTENIbHOI paboTe.

IIporpammHoe oGecrieyeHue:

[IporpamMHOe oOecrieueHue, SIBISIONIEECS YacThi0 DIEKTPOHHON HH(OPMAIIMOHHO-
00pa3oBaTenbHOM cpeibl M 0a3upyroleecs Ha TEIEKOMMYHUKAIIMOHHBIX TEXHOIOTHSAX:

- KOMITBIOTEPHBIE 00YYAOIINE TPOTPAMMBI;

- TPEHUHTOBBIC U TECTUPYIOIINE TPOTPAMMBI;

- HHTEJUIEKTYaJIbHBIE POOOTH3NPOBAHHBIC CHCTEMBI OIICHKH Ka4eCTBA BBITIOJHEHHBIX padoT;

- cripaBOYHO-TIpaBoBas cucreMa «KoHcynbTanT mmocy, «['apant;

- anekTpoHHO-O0nbroTeunas cucrema (ObC) DbC «IPR SMART» http://iprbookshop.ru/;

- mporpaMma yrpasieHus oOpaszoBaTenbHbIM mporieccom B DUMOC (MudopmarmonHas
texnonorus. [Iporpamma ynpasnenust oopasoparenbHbiM mporieccom. KOMBAT).

3.2. UnpopmannoHHOe o0ecnedyeHre peaJn3aluu NporpaMmMbl
OcCHOBHbIE HCTOYHUKH
1. Anmumos 1. A., Konsirun FO.M., TkaueBa M.B. u np. Maremaruka.MaTtemartuka: anredpa u
Hayaja MaTeMaTHYeCKOTO aHaJn3a, reoMeTpus. Anredpa U Hadaja MareMatudeckoro aHayimza. 10 -
11 kmace. - AknuonepHoe oomectBo «M3narensctBo «IIpocBemenne»
2. Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u ap. Maremaruka: anreOpa u Hayaia
MaTeMaTHYecKoro aHaimza, reomerpus. ['eomerpus 10 - 11 xmacc. - AKIMOHEPHOE OOIIECTBO
«M3natenscTBO «IIpocBenieHue

DJIeKTPOHHbBIE U3AHUS
3. Beepoccuiickue nntepner-onumnuansl. - URL: https://online-olympiad.ru.
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4.Enunas xosutekuusi 1M@poBbix oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru.

5. Hayunas snextponnas 6ubmmoreka (HOb). - URL: http://www.elibrary.ru.

6. OTkphIThIN KOJUTEK. MaTematuka. - URL: https://mathematics.ru.

7.I1oBTOopuMm mMarematuky. - URL: http://www.mathteachers.narod.ru .

8. CripaBOYHUK MO MaT€MAaTHKE JJIs IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm .
9. ®enepanbhelii mopran «Poccuiickoe obpazoBanuey. - URL:http://www.edu.ru.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30OBATEJIBHOM JUCIUILIUHBI

KoHTpoab 1 o1leHKa pe3ybTaToB OCBOCHUS 00111e00pa30BaTeIbHON TUCIIUTUTNHBI

PacKpbIBAIOTCS Yepe3 NMCHUIUIMHAPHBIE PE3YJIbTaThl, HApaBICHHbIE HA POPMUPOBAHUE OOIINX
U po(hecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jiesiaM U TeMaM COJepkKaHUs y4eOHOro MaTepuaia.

Oo6masi/npodeccuoHaaibLHas Paznen/Tema Tun OLICHOYHBIX
KOMIIETEeHIISI MeponpusiTUs

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

peneHus 3agau | 1.4I1-o/c, 1.511-0/c, 1.6. TectupoBanwue
npo¢ecCHoOHANTBHOM Temsr 2.1- 2.7, 2.8 I1-o/c, | BrimosHeHne mpakTUYECKUX

ACATCIIBHOCTH ITPHUMCEHUTCIIBHO
K pa3JIM4YHbIM KOHTEKCTaM

2.9.

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

Temsr 4.1 - 4.4, 4.5I1-o/c,
4.6.

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

Temsur 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

Temsr 7.1, 7.2, 7.3I1-o/c,
7.4-1717.

3aJaHuN
Brimonnenne 3agaHuii  Ha
JK3aMeHe

OK 02. UcnonwszoBate | Tema 1.1, 1.2[1-o/c, 1.3, | UltynupoBanue
COBpeMeHHBIe cpencTBa mowucka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
aHaym3a W uHTepnpertanuu | Temsr 2.1- 2.7, 2.8 I1-o/c, | BeimomHeHue mpakTUYeCKUX
uHpOpMAaIInH, 2.9. 3aJaHuNi
u nHpopmanronusie | Temsr 3.1 - 3.5, 3.6I1-o/c, | Brimonnenue 3amanuii Ha
TEXHOJIOTHM [JIs1 BbINOJHEHUs | 3.7. JK3aMeHe
3a/1a4 npodeccuonanpHOU | Temsr 4.1 - 4.4, 4.511-o/c,
NEITEILHOCTHU 4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,

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

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

6.7-6.9.

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

7.4-17.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | LlrymupoBanue
u peanu3oBbiBaTh coOctBeHHoe | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHanbHOe Temsbr 2.1- 2.7, 2.8 1-o/c, | BrimonHeHne MpakTHUYECKUX
u JIMYHOCTHOE pasButue, | 2.9. 3aJaHuN
NpEAIPUHUMATEIBCKY IO Temsr 3.1 - 3.5, 3.6I1-0o/c, | BrimonHenue 3amaHuii Ha
JIeSATETbHOCTh 3.7. JK3aMeHe
B npodeccuoHanpHo cdepe, | Temnr 4.1 - 4.4, 4.511-o/c,
HCTOJIb30BATh 3HaHusa | 4.6.

mo (UHAHCOBOW TPaAMOTHOCTH

Temsr 6.1 - 6.5, 6.611-0/c,
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B pazIUYHbIX  JKU3HEHHBIX | 6.7-6.9.
CUTYaIUIX Temur 7.1, 7.2, 7.3I1-0/c,
7.4-7.7
OK 04. O¢dextusno | Tema 1.1, 1.2I1-o/c, 1.3, | LlrymupoBanue
B3auMojieiicTBoBaTh M paborats | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

B KOJUICKTHUBC 1 KOMaH/AC

Temnr 4.1 - 4.4, 4.5I1-0/c,
4.6.
Temsr 5.1, 5.2, 5.3II-o/c,

BrinosiHeHHEe mpakTHYECKUX
3aJaHuN
Brinmonnenne 3aganuii  Ha

5,4, 5.5I1-o/c, 5.6. JK3aMEHe
Temsur 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temmr 7.1, 7.2, 7.311-0/c,
7.4-7.7
OK 05. OcymectBiuate yctHyto | Tema 1.1, 1.2I1-o/c, 1.3, | Lltyauposanue
U IUCbMEHHYI0 kommyHukanuio | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

Ha ToCymapcTBeHHOM  si3bike | Tembr 2.1- 2.7, 2.8 TI-o/c, | BrlmonHeHue mpakTUYECKUX
Poccuiickoii Oenepanun | 2.9. 3aIaHUI
c Y4ETOM ocobennocreir | Temur 3.1 - 3.5, 3.6I1-0/c, | Brimonnenue 3aganuii Ha
COITMAJIBHOTO 3.7. JK3aMcHE
U KYJIbTYPHOI'O KOHTEKCTa Temor 4.1 - 4.4, 4.511-o/c,

4.6.

Temsr 5.1, 5.2, 5.3II-o/c,

5,4, 5.5I1-0/c, 5.6
OK 06. IposBisate rpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanwue
NaTPUOTHYECKYIO nosunuro, | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanwue
JEMOHCTPHPOBaTh  Oco3HaHHOe | Tembr 2.1- 2.7, 2.8 TI-o/c, | BrImomHeHne MpaKTHYSCKUX
MOBEJICHNE Ha ocHoBe | 2.9. 3aJaHuH
TPaIULIMOHHBIX Temur 4.1 - 4.4, 4.511-0/c, | Beimonnenue 3agaHuii Ha
00111eUeIOBEYECKUX IIEHHOCTEH, | 4.6. JK3aMeHe

B TOM qucje C yueToM
rapMOHHU3allnun
MCXKHAIIMOHAJIbBHBIX

1 MCKPCIUTHO3HBIX OTHOIHGHI/IP’I,

Temsr 5.1, 5.2, 5.3II-o/c,
5,4, 5.511-o/c, 5.6.

Temsr 7.1, 7.2, 7.3I1-0/c,
7.4-17.7

MPUMEHSTD CTaHJapThI
AHTUKOPPYIIIMOHHOTO

MOBEACHUS

OK 07. ConetictBoBaty | Tema 1.1, 1.2I1-o/c, 1.3, | ltyaupoBanue
COXpaHEHUIO okpyxatomet | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

cpensl,  pecypcocoepexenuto, | Temsr 2.1- 2.7, 2.8 II-o/c, | BeimonHeHue mpakTUYeCKUX
MIPUMEHSTh 3gaHug | 2.9. 3aJaHuN

00 H3MEHEHUH xiuMarta, | Temsr 3.1 - 3.5, 3.6I1-o/c, | BeimmonneHune 3amaHuii Ha
IIPUHIUIIBI oepexiuBoro | 3.7. JK3aMEHE

MIPOU3BOJICTBA, s¢pexruBHo | Temsr 5.1, 5.2, 5.3II-o/c,

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYaITUAX

5,4, 5.5I1-o0/c, 5.6.
Temnr 6.1 - 6.5, 6.6I1-0/c,
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6.7-6.9

TIK 3.3. [IpoBoauTH
MeJarorM4ecKuii  MOHHUTOPUHT
mporecca u Pe3yJIbTaTOB
0oOydYeHHsT W BOCIHMTAHUS JCTCH
paHHEero u JIOIIKOJIBHOIO
BO3pacTa

IT-o/c

[ItyaupoBanue
TecTtupoBanue

BeinosHeHne MpakTU4YECKUX
3aJaHuN

BeinonHenue 3aganuii Ha
JK3aMEHe
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