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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBbHON JUCHUATLIAHBI
1.1. MecTo AcUMIIMHBI B CTPYKTYpe o0pa3oBaTteabHoil nporpammsel CIIO:
OOmeoOpa3zoBarenbHas TUCHMILIMHA «MaTemaTtuka» sBISeTCs 00sS3aTeNIbHOW YacTbhio
0011e00pa3oBaTepHOrO UKIa 00pa3oBaTeibHON mporpammbl B cootBercTBun ¢ ®I'OC CITIO
110 40.02.04 «FOpucnpyneHuus»

1.2. Hean u miianupyembie pe3yabTaTbl OCBOCHUS TUCHHUIINHBI:
1.2.1. leapb AUCHMIIMHBI

Conepkanrie  mporpamMmbl  00I1e00pa3oBaTeIbHONM  JAUCHUIUIMHBI  «MaremaTuka
HaIlPaBJIEHO Ha JOCTHKEHHE pe3yabTaToB ee U3y4EeHUs
B cootBercTBUM ¢ TpeboBanusMu OPI'OC COO ¢ yueroMm mpodecCHoHANIBHONW HANpaBIEHHOCTH
droc CIIO. [IpuopureTHpiMU LEJIAMHA 00ydeHUst MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBJISIFOTCSI:

(dbopMHpOBaHHE  ICHTPAIBHBIX  MAaTEMaTHYEeCKHX  MOHATHA  (YUCIO,  BEIHYWHA,
reoMerpuueckas  (Gurypa, IepeMeHHas, BEpOSATHOCTb,  (YHKIHSA), OOECIEeUnBAIOLINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30oBaHMs 00ydaroIInXcs;

nojiBe/ieHne OO0y4yaroUuIMXcs Ha JOCTYIHOM JUIS HHUX YPOBHE K OCO3HAaHUIO B3aMMOCBS3HU
MaTeMaTHKU u OKPYKaIOIIETOo MHpa, MMOHUMaHUE MaTeMaTHKU
KaK 4yacTH OOIIel KyIbTypbl 4eJIOBEUECTBA;

pa3BUTHE  MHTEJUIEKTYAJIbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEeM  oOydarommxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHM, KPUTUYHOCTH MBILIUICHUS, HHTEPEca K
M3Y4YEHUIO MAaTEMaTUKU;

¢dbopmupoBanre (GyHKIIMOHAIBHOW MaTeMaTUYECKOW T'PaMOTHOCTH: YMEHHS PaclO3HaBaTh
MaTeMaTH4eCKHe aCTeKThI B peasbHbIX KU3HEHHBIX CUTYaIUsIX
u npu U3y4EHUU JIPYTHUX JTUCLUILINH, MPOSIBIICHUS 3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (popMynrupoBaTh UX Ha S3bIKE MaTEMaTHKU M CO3/1aBaTb MaTeMaTHYECKHE
MOJETH, MIPUMEHSITD OCBOEHHBIN MaTeMaTHYeCKUn anmnapar
JUIA pelleHHs] MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/iad, 3a7ad MpodeccHoHaATbHOW MeATelbHOCTH,
UHTEPIPETUPOBATH U OL[CHUBATH MMOTY4YECHHbIE PE3yJIbTAThI.

1.2.2. Ilianupyemble pe3yJibTAaThl OCBOEHHUSI 001Ie00pa30BaTe/bHON JAUCHHUILUIMHBI B
coorBeTcTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue  xommerenuuu  (manee — OK) u  mpodeccHoHanbHbIE — KOMIIETEHIUU
(manee — IIK) @®I'OC CIIO B COOTHECEHMHM C JUYHOCTHBIMHU, MeETANpPEIMETHBIMU
U T[peIMETHBIMH  pe3ylnbTaTamMu  oOydeHus OazoBoro  ypoBHs (mamee —  IIPO)

®I'OC COO npencrapieHsl B TabiauLIe:



Koa n HamMeHOBaHHUe

PesynbTaTsl 00yyeHus

¢dopmupyembIx
KOMIIETeH I I Oo6mme JAucuunjnHapHbie
OK 01. Beibupare crocoOsl | JINYHOCTHBIE — pe3ysbTaThl  JOJDKHBI — oTpaxars | [IPO1. Bianenwe MeromaMu JT0Ka3aTeiabCTB, alrOpPUTMaMU

peleHus 3amad
npodeccuoHaIbHOM
JeSITEITLHOCTH
MMPUMCHUTCIIEHO

K pa3JIMYHbBIM KOHTCKCTaM

B HaCTU: TPyAOBOI'O BOCIIMTAaHUA:
- TOTOBHOCTH K TPYAy, OCO3HAHWE IICHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTbH K

aAKTUBHOM JCATCIIBHOCTHU

TEXHOJIOTUYECKOW U COLIMATIBbHOM HAINpPABICHHOCTH,

CIOCOOHOCTh WHUIIUUPOBATh, IJIAaHUPOBATh
u CaMOCTOSITENIHO BBITIOJTHATh TaKylo
NeSITeNIbHOCTD;

- HMHTEpEC K pa3IMYHBIM chepam

npodeccuoHaIbHOM 1eATENbHOCTH.
MertanpeameTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:

OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMHU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUS:

- CaMOCTOSITENIHO (dhopMynupoBaTh
U aKTyaJlu3UpoBaTh MpoOiieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBIMBAaTh  CYIIECTBEHHBI  MPU3HAK

WIM OCHOBAHHWS I CpPaBHEHHS, KiacCH(DHUKAIMH
1 0000I1IeHN;
- OmpeeNATh IENM  JACATeIbHOCTH, 3aaBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS
B PacCMaTPUBAEMBIX SIBICHUSX;

- BHOCUTBb KOPPCKTHUBBI B ACATCIBHOCTh, OLICHUBATDH

pelieHnsl 3a1a4; yMeHHE (OPMYIHPOBATH ONPEACICHHS,
AKCHOMBI

U TEOPEMBl, NMPUMEHATh HUX, MPOBOJIUTH JOKa3aTeJbHbIE
paccyKJeHHs B XOJI€ PEILICHUs 3a/1a4;

[1P62. YMmeHnue onepupoBaTh MOHATUSAMH: CTENEHb YHCIIA,
BBITIOJIHATh

norapudm BBIYUCIIEHUE

3HAYEeHUH

yHclla; yMEHHue

U 1npeoOpa3oBaHHUsl  BBIPAKEHUH CO  CTENEHSAMU H

norapudmamu, TpeoOpa3oBaHUs APOOHO-PAMOHATHHBIX
BBIPAYKECHMUI;

[1P63. YMmenue omepupoBaTh MOHSATHUSIMH: PAlMOHATIBHBIC,
MoKa3aTebHbIE, CTETICHHBIE,

TPUTOHOMETPUYECKUE YpaBHEHUS W

UppaluoHaIbHBIE,
norapuMuIecKue,
HEPAaBEHCTBA, UX CUCTEMBI;
[IP64. VYwmenue omnepupoBaTh
HenpepbiBHas  (PyHKIuS,
OTIPEICNICHHBIN WHTErpall; yMEHUE HAXOAUTh MPOU3BOJIHBIC

MOHATHAMH:  (YHKIIHS,

MPOU3BOJIHAS, MEPBOOOpa3Has,

QJICMCHTAPHbIX (1)YHKI_II/II‘/'I, HCIIOJIb3Ys CIIPaBOYHLIC
MaTCpHralbl, UCCICAOBATL B HpOCTCﬁH.IHX cirydasax q)YHKI_II/II/I
Ha MOHOTOHHOCTBD, HaXoaUuTb HauOOJIbIINE

U HauMEHbIIWE 3Ha4YeHHs (QYHKUUN; CTPOUTh Tpaduku

MHOTOYJICHOB C HCIIOJIB30BaHUCM arrapara
MAaTEMAaTUYICCKOTO aHAJIM3a, IIPUMCHATH ITPOU3BOIHYIO IIpH
peaicHun 3aga4

Ha IBUKCHUC; PCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa1U




COOTBETCTBUE pE3yJbTATOB IENsM, OIICHHBAThH
PUCKHU HOCJIC[[CTBI/Iﬁ JACATCIIbHOCTHU

0)0a30BbIC UCCIICIOBATEILCKUE ACHCTBHS:

- BIQJICTh HaBBIKAMH y4EOHO-UCCIICIOBATEIHCKOM
u HpOGKTHOﬁ ACATCIIBHOCTHU, HABBIKAMU pa3pClICHUSA
npoOiem;

- BBISIBIIATH MMPUYIUHHO-CJICACTBCHHBIC CBs3H
U aKTyaJIM3UpOBaATH 3aaady, BBIABUIaTb THUIIOTE3Y
(S peuicHuA, HaXO0IUuTh APryMEHTEI
JUTSL TOKa3aTelbCTBa CBOMX YTBEPXKICHUH, 3a7aBaTh
IapaMeTpsl U KPUTEPUHU PELLICHHUS;

- AHAJIM3UPOBATH IIOJYUCHHBIC B XOAC PCHICHUSA
3a/1a4d  pE3yJIbTaThl,

KPUTHYCCKU OLICHUBATh

nX HAOCTOBCPHOCTH, IMPOTrHO3MPOBATH HN3MCHCHHC
B HOBBIX YCIIOBHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YU€TOM
aHanm3a UMEIOIIHXCS MaTepUATbHBIX
Y HEeMaTepHUaIbHBIX PECYPCOB;

- YMETh TEPEHOCUTHh 3HAHHUSA B IO3HABATEIHHYIO

H IIPAKTUYCCKYIO obnactu KHU3HEACATCIBHOCTH,

- yMEThb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEMETHBIX 00JIaCTEH;
- BBIIBUTATh HOBBIE HJIEe, npeaiaraTh

OPUI'MHAJIBHBIC ITOAXO/Abl U PCHICHUA

Ha HanOOJIbIINE U HAMMEHBIINE 3HAYCHUS, Ha HAXOXKICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omepupoBaTh MOHATHUAMH: pPAIlHOHAIbHAS
¢GyHKIMSA, TOKa3aTenbHas (YHKIUS, CTeleHHas (yHKIWS,
JorapupmMuIecKas ¢byHKIMA,
¢yHkiun, obparHbie (YHKIWHU; YMEHHUE CTPOUTH rpaduku
GyHKIMH, rpaduku
M3YYEHUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEILIEHUH 3aj1au

TPUTOHOMETPUUECKUE

M3YYEHHBIX HCIIOJIH30BaTh npu
W3 JAPYruX YYEeOHBIX TPEJAMETOB W 3aJad W3 pealbHOM

KU3HM; BBIp@XaTh (QOpPMYNaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMmeHnue pemath TEKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM WU YacTH, Ha JBHU)KEHUE,

paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3

obnmacT  ympaBlieHUs ~ JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMH),  COCTaBJISITh  BBIPAKCHHUS,  YpPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBbl 10 YCIOBUIO 3aJayH,
UCCIIEIOBaTh  NOJYYEeHHOE  pelIeHHe U  OLICHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

I[IP67. VYMeHuwe omnepupoBaTh TOHATHSIMU: CpEIHEE

apudmernyeckoe, MeAMaHa, HauOoJblllee U HauMEHbIIee
3HAYEHUS, pa3Max, AUCIEPCUs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOrO0 HaboOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
uH(pOpMalIMIO, TPEICTaBICHHYIO B  Ta0nMiax, Ha
quarpammax, rpadukax, OTpaxarollyro CBONCTBA pealbHBIX
MPOLIECCOB U SBJICHUM; NPEICTAaBIATh HHGOPMAIUIO C
MOMOIIBI0  Ta0nMIl ¥ JWarpamMM;  UCCIIEJOBAaTh
CTaTUCTUYECKHUE TOM qucIie
C TpUMEHEHHEeM TpauuecKux METOJOB M AJIEKTPOHHBIX

JaHHBIC, B




CPEICTB;
[1PGS. YMmenue onepupoBaTh MOHATUIMHU: CIIyYalHBIA OIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTH CIIy4aHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  HCHOJIb30BAaHHEM
rpadu4ecKux METOJOB; MPUMEHSITH (HOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl |
(GopMynBl NpU pELIEHUU 3a]ay; OLEHUBATh BEPOSTHOCTU
peanbHbIX COOBITHI; 3HaKOMCTBO
CO CIOy4YalHBIMH  BEJIMYMHAMHU; YMEHUE IPUBOAMTH
OpUMepbl TPOSIBJICHHUSI 3aKOHA OOJBIIMX 4YHMCET B
MIPHPOTHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

[1P69. YMenue onepupoBaTh NMOHATHUAMHU: TOUKa, MpsiMasi,

MJIOCKOCT, MPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKpellHBaroIuecs MpsIMbIE, napajyiebHOCTh u
NEePIEeHIUKYISIPHOCTD MIPSIMBIX

U TUIOCKOCTEH, yroJl Mex Ay MPSMBIMH, YTOJ MKy IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IMIOCKOCTSMH, PACCTOSTHUE OT
TOYKH [0 IIJIOCKOCTH, pACCTOSIHUE MEXIy NpSIMbIMHU,
paccTosiHie MEX]y IUIOCKOCTSMM; YMEHHE HCIOJIb30BaTh
OpU pElIeHUWH 3aJad HU3Y4YeHHble (AaKTBI U TEOpEMBI
IUIAHUMETPUHU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKpPY>KaIOILlero MUPa;

[1P610. YmMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CceueHHe MHOTOrpaHHMKA, KyO, Mmapaienenure],, mpusma,
nupamMuia, GUrypa u MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHyc, 1map, cdepa, ceueHUs (QUTYpHI BpAIICHHUS,
IUIOCKOCTh, Kacaromjasicss cdepbl, IWIMHAPA, KOHYca,
IUIOIIAlb TIOBEPXHOCTH MUPAMHABI, TPHU3MBI, KOHYca,




WIMHApPA, TIoaab chepbl, 00beM Kyda, MpsIMOYTroJIbHOTO
napajulejienunesna, NUpamMuabl, OpPU3MBIL,  LMIMHJIpA,
KOHyCa, IIapa; yMEHHe H300pakaTb MHOTOTPAaHHHUKH
U TIOBEPXHOCTHU BpALICHMs, HMX CEYEHHUS OT pPYKH, C
MIOMOUIBI0 YEPTEHKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHHME  pACllO3HaBaTb  CUMMETPHIO B
IPOCTPAHCTBE;  yYMEHUE  pacro3HaBaTb  IPABHJIbHbIE
MHOTOTpaHHUKU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TMPOCTPAHCTBE, MOAOOHBIE (QUTYpPHl B MPOCTPAHCTBE,
WCIIOJIb30BAaTh OTHOIICHHWE IUIOIIAJEH IIOBEPXHOCTEH H
00beMOB MOJOOHBIX (GUTYp IIPU PEIICHUH 3a]1a4;

[1P612. YMeHHEe BBIUMCIATH I€OMETPUYECKHE BEIMYUHBI
(nmuHa, yroj, IUIomaab, 00BhEM, IJIOMAlb MOBEPXHOCTH),
UCTIOJIb3Ysl U3y4EHHbIE (POPMYJIIBI U METO/IBI;

[1P613. YMmeHnue onepupoBaTh MOHATHUSAMH: TIPSIMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpIMHATBl BEKTOPA, CKAISPHOE IPOU3BEICHHE, YIrOJl
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEACHUE
BEKTOpa Ha 4YHUCJIO; HAXOIUTh C IIOMOIIBK) H3Y4YEHHBIX
GopMysl KOOpPAMHATBI CEPEIUHBI OTpPE3Ka, PacCTOSHHUE
MEXy IBYMSI TOUKAMH;

[1P614. YMmenue BoIOMpaTh NOIXOASIINNA U3Y4EHHBIH METO
JUIs  PEIIeHUs 3ajJaydd, paclio3HaBaTh MAaTEMaTUYECKUE
(hakThl

U MaTeMaTHYeCKUe MOJEIH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHHE IPHUBOJUTH IPHUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOU
MaTEMaTHYECKON HAyKU




OK 02. Hcnonp3oBats
COBpEMEHHBIE cpezcTBa
MOWCKa, aHaM3au
MHTEPIPETAIIN
MH(bOpMaINY, 1
MH(pOpPMAIIMOHHEIE
TEXHOJIOTUU ISl BBITIOJTHEHUS
3a/1a4 npogecCuoOHAITBHON
NesaTeNbHOCTH

JIngHocTHBIE pPE3yJIbTaThl JOJIKHBI OTpaXaTb B
YaCTH: HCHHOCTU HAYYHOT'O TO3HAHUA:
-C()OpMHUPOBAHHOCTH

COOTBCTCTBYIOILICTO

MHUPOBO33PCHUS,
COBpPEMEHHOMY YPOBHIO
pa3BUTUsA HAyKd U OOIIECTBEHHOW TMPAKTHUKH,
OCHOBAHHOTO

Ha IMAJIOTe KYJIBTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
MeranpeaMmeTHble pe3yibTaThl TOJKHBI OTPAXKaTh:
OBnanenue YHHUBEPCAIBHBEIMU y4eOHBIMU
II03HAaBaTCJIbHBIMU JIeI\/'ICTBI/ISIMI/I:

B) paboTa ¢ uHpopMaluei:

- BIQJIETh HAaBBIKAMM MOJY4YeHUsS] HHGPOpPMALIUUUN3
HUCTOYHHKOB Pa3HBIX THUIIOB, CaMOCTOSTECIBHO
OCYIIECTBIIATh TOUCK, AaHAIN3, CHCTEMAaTH3AIUIOHN
MHTEPIIPETAlNi0 MH(POPMAINU PA3IUYHBIX BHIOBU
(dhopm mpencTaBIeHUs;

- co3/1aBaTh TEKCTHl B pAa3IMYHBIX (opmarax c
ydeTOM Ha3HaueHHs HWHPOpPMAIMKU |  LENeBOM
ayJUTOPHH,

MMPpEaACTaBICHUA

BBIOMpas  oNTUMaIbHYIO  (opmy
Y BU3yaJIM3allNu;
- OIICHMBaThb  JIOCTOBEPHOCTbD,

uHdopmaruu,  ee

JICTUTUMHOCTD
COOTBCTCTBHUC IMIpaBOBbIMHU
MOPAJIbHO-3TUYCCKUM HOPpMaM;

- HCIIOJIB30BaTb CpCACTBaA I/IH(i)OpMaLII/IOHHBIXI/I
KOMMYHUKAIUOHHBIX TEXHOJIOT Ui B  PCIICHHUU
KOTHHUTHUBHBIX, KOMMYHUKAaTUBHBIXU

OpraHru3allMOHHBIX 3agaq C CO6J'IIOI[CHI/IGM

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

U TEOPEMBI, NMPHUMEHATh HMX, MPOBOJHUTH OKa3aTeIbHbIC
paccyXJeHUs B X0JI€ PELLIECHUS 3aay;

[1P62. YMmeHnue onepupoBaTh MOHATUSIMH: CTEIIEHb YHCIA,
aorapudm
3HAYEHUN

qucia, YMCHUEC  BBIIIOJIHATE  BBIYHCJIICHUC

U 1peoOpa3oBaHMUsl  BBIPAKEHUH €O  CTENEHSAIMU W

norapudmamu, TpeoOpa3zoBaHUs APOOHO-PAMOHATBHBIX
BBIPAKECHUII;

[1PG3. Ymenue omepupoBaTh MOHATHUSIMH: PAlMOHATIBHBIE,
UppaluoHaIbHBIE,

IIOKa3aTCIbHBIC, CTCIICHHBIC,

jJorapu@mMuuecKie, TPUTOHOMETPUYECKHE YypaBHEHUS W
HEPaBEHCTBA, NX CHCTEMBI;

[1P64. VYwmenue omnepupoBaTh byHKIHUA,
HernpepbiBHAs (QYHKIMSA, TPOU3BOJIHAS, IepBOOOpa3Hasl,

OTIPEICNIEHHBIN WHTErpall; yMEHHE HaXOAUTh MPOU3BOIHBIE

IIOHATUSMU:

JNIEMEHTapHBIX  (QYHKIUH,  UCIOJIB3YS  CIIPAaBOYHbBIE
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX chydasx QyHKUNUN
Ha MOHOTOHHOCTb, HAXOHTh HauboIbIINe

U HauMeHbIIWE 3HaueHUs (YHKUUH; CTPOUTH TpauKH
MHOTOYJIEHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTUYeCKOTO aHajIu3a; MPUMEHATh HPOU3BOJHYIO IPU
pelLeHnH 3aja4
Ha JIBUKEHUE; PelIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a1a4H
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYSHUS, Ha HaX0XXJICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omnepupoBaTh HOHATHAMU: pallMOHaJIbHAs




TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MaCHOCTH,

TUTUEHEI, pecypcocOepexenus, MIPaBOBBIXU
9TUYECKUX  HOPM, HOpPM  HH(OpPMaIMOHHOMN
0€e30I1aCHOCTH

byHKIMsA, oKa3zaTenbHas (YHKIUS, CTeneHHas (yHKUuS,
JorapupmMuIecKas ¢byHKIuS, TPUTOHOMETPUUECKHE
¢yHkiun, obpatHeie (GYHKIWH; YMEHUE CTPOUTH rpaduku
U3yYeHHBIX (DYHKIMHA, WCHOJB30BaTh TpaQuKH TpU
M3YYEHUU MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEILIEHUU 3aj1au
U3 JPYruX Y4eOHBIX NTPEJAMETOB U 3aJad U3 pPealbHOM
JKU3HM; BBIp@XaTh (QOpPMYNaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue peniath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JOJIM WU YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3
obnmacT  ympaBlieHUsT ~ JUYHBIMHU U CEMEHHBIMH
¢buHaHCaMM);  COCTABJIATh  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBeHCTBA M MX CHUCTEMBbl 10 YCIOBHUIO 3a/ayH,
UCCIIeIOBaTh  IOJIyYEHHOE  peIIeHWe M OLEHUBATh
IPaBIONOA00HOCTh PE3yIbTATOB;

[IP67. VYwmeHuwe omnepupoBaTh TOHATHSIMU: CpPEIHEE
apudMeTHIecKoe, MeauaHa, HauOoJbIlee W HAUMEHbIIICE
3HA4YeHUs, pa3Max, AUCHEPCHUs, CTAaHIAPTHOE OTKJIOHEHUE
YHCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBATh
UHpOpMALIMIO,  MPEACTaBIEHHYH0 B  Tabiauumax, Ha
quarpaMmMax, rpagukax, OTpaXkarollyto CBOWCTBA pealbHbIX
IPOLIECCOB U SIBJICHWH; MPEICTaBIATh HH(POPMALUIO C
IOMOIbI0  TAabaMIl M JUarpaMM;  UCCIeloBaTh
CTaTUCTHUYECKUE JIAHHBIE, B TOM qucie
C NPUMEHEHHEM TIpapUUecCKMX METOJIOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68. YMeHnune onepupoBaTh MOHATUAMU: CIy4allHbIM OTBIT
U CIy4aifHOE COOBITHE, BEPOSATHOCTh CIy4aitHOIO COOBITHS,




YMEHHE BBIUUCIIATH BEPOSTHOCTh C HCIOJIH30BAHUEM
rpau4ecKux METOJIOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (PAaKThl H
(GopMyNbl TIpU pelIeHWH 33/a4; OICHHBATH BEPOSTHOCTU
peambHBIX COOBITHIA; 3HaKOMCTBO
CO CIIyJalHBIMH BEIMYMHAMH; YMEHHE TPHUBOJIUTH
NpUMEPHl  TIPOSIBIICHHSI  3aKOHAa  OOJNBIIMX YHCENl B
PUPOIHBIX

¥ OOIIIECTBEHHBIX SIBICHUSX;

[TP69. YMeHue onepupoBaTh MOHATUSMHU: TOYKa, MpsiMas,

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

Y IJIOCKOCTEM, YTOJ MEXIY IPSIMBIMH, YTOJI MKy MPSIMOU
U IUIOCKOCTBIO, YTOJl MEX/y IUIOCKOCTSIMH, PaCCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY MPSAMBIMH, PAaCCTOSIHUE
MEXy IUIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh IPH PEIICHUH
3aJa4  M3y4deHHble (AKTBl U TEOPEeMbl IUIAHUMETPHH,
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MHUpA;

ITP610. YmeHue onepupoBaTh MOHATHSIMH: MHOTOTPAHHUK,
CceueHHe MHOTOTpPaHHUKA, KyO, Mapaiienenumes, npusma,
nupamMuaa, GuUrypa u MOBEPXHOCTh BpAIICHUS, IMIUHID,
KOHyC, 1Imap, cdepa, ceueHUs (QUIYpHl BpAIICHHUS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, UIWIMHIAPA, KOHYca,
IIoNIafb TOBEPXHOCTH IHpaMHAbI, IPU3MBI, KOHYcCa,
WINHApPA, IIo1aak chepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajjiejenunena, NUPaMUIbl, OPU3MbI,  LUAJIUHIPA,
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KOHyCa, IIapa; yMEHHe H300pakaTb MHOTOIPAaHHHUKH
U TIOBEpXHOCTH BpalICHUs, HX CEYEHUs OT pyKH, C
MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB;  YMEHHE  pPaclo3HaBaTb  CHUMMETPHUIO B
IIPOCTPAHCTBE,  YMEHUE  pACIIO3HABAaTh  IPaBUJIbHBIE
MHOTOT'PaHHUKH;

[IP611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TMPOCTPAHCTBE, MOAOOHBIE (UTYpPHl B MPOCTPAHCTBE,
WCIIOJIb30BAaTh OTHOILICHWE IUIOMIAJACH MOBEPXHOCTEH U
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a/a4;

[1P612. YMeHHE BBIUMCIATH T'€OMETPUYECKHE BEIMYHHBI
(mmuHA, yroj, IUIomaab, 00BhEM, IJIOMIAlb MOBEPXHOCTH),
UCIOJIb3YS U3y4EHHBIE (POPMYIIBI M METO/IbL;

[1P613. YMmeHnue onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAS
cUcTeMa KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOPJMHATBl BEKTOPA, CKAIAPHOE MPOU3BEIECHUE, YIroJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJICHUE
BEKTOpAa Ha YHCJIO; HAXOJWUTh C IOMOIIBI H3yYEHHBIX
dbopMyn KOOpAMHATHI CEPEAMHBI OTpe3Ka, PacCTOSHUE
MEXIy JBYMSI TOUKaAMU;

[1P614. YMenue BbIOMpATh MOAXOASIINN N3y4eHHBIH METO/
JUISL PpELIEeHUs 3aJadd, paclo3HaBaThb MATEMAaTHYECKHE
(hakThl

U MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH PpPOCCUMCKOM UM  MHUPOBOI
MaTeMaTUYECKOU HayKu

OK

03.

IInanupoBath

JIM4HOCTHEIE pe3yJbTaTbl  JOJIKHBI  OTPAXKaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA:

[1P61. Bnasenue MeTogaMu J0Ka3aTeNbCTB, AITOPUTMaMHU
peleHus 3a1a4; yMeHue (GOopMyIHpOBaTh OIpeaeseHHs,
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pean30BBIBATHCOOCTBEHHOE
npodeccrnoHaIbHOE

u JIMYHOCTHOC
Pa3BUTHC, IPCANIPUHNMATCIIb

CKYIO
B npodeccnoHaTbHON

JACATCIBHOCTD

cdepe,ucnoib30BaTh 3HAHUS
10 MPaBOBOM U (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIUsIX

- c(hOpMHUPOBAHHOCTh HPABCTBCHHOTO CO3HAHWS,
STUYECKOTO MOBEICHUS;

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

- OCO3HaHWE JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIICHHWE K CBOUM POJIUTEISIM
1 (WIKM) JPYTUM 4YI€HAaM CEMbH, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  MPHUHATHS  LEHHOCTEH
CEMENHON JKU3HU B COOTBETCTBUM C TPAIULMSMU
Hapo 0B Poccuu;

MeranpeaMeTHbIE pe3yIbTaThl I0JDKHBI OTPAXKATh:
OBnageHue  yHUBEpPCATbHBIMH  PETYISATHUBHBIMHU
NEUCTBUSIMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIBHO OCYHIECTBISATh MO3HABATEIbHYIO
JESITENbHOCT, po0OJIeMbl,

BBIABJIATH CTaBHUTb

U (dhopMynupoBaTh COOCTBEHHbIE 3a1aun
B 00pa3zoBaTebHON JAEATEIbHOCTH U KUIHEHHBIX
CaMOCTOSITEIbHO ~ COCTaBIISITh

CUTYyallHAX; IIJ1aH

pelieHus
pecypcos,
U TPeArnoYTeHU;

MpoOJIEeMBI € Y4ETOM
COOCTBEHHBIX

MUMEIOIINXCS
BO3MOKHOCTEH
JaBaTh  OIICHKY  HOBBIM
CUTYaIUsIM;

0) CAaMOKOHTPOJIb:
UCIOJIb30BaTh TpHUEMbl pedIeKCHUH s OLEHKU
CUTYaIliH, BBIOOpa BEPHOTO PEILICHHUS;

- YMCTb OLCHUBATL PHUCKH H CBOCBPEMCHHO

AKCUOMBI
U TEOpPEMBI, NMPHUMEHATh HMX, MPOBOJHUTH OKa3aTeIbHbIC
paccyXJIeHHs B XOJI€ PEeIICHHS 3a/1a4;

I1P64. VYwmeHue
HeTpepbIBHAs  (QYHKIHS,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAaXOJUTh MPOU3BOIHBIC
bynxumi,
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHINX CITydasx QyHKIHH

HNOHATUAMM:  (PYHKIIHS,

nepBooOpazHas,

OIEpPUPOBATH
IIPOU3BOIHAS,
JIEMEHTapHBIX

HCIIOJIB3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTb, HaXO/IUTh HanOOJIbIINE
U HauMEHbIIWE 3Ha4eHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c WCTIOJIh30BaHUEM ammapara
MaTeMaTHYeCKOTO aHajH3a; MPUMEHSATh MPOU3BOIHYIO TIPH
pelIeHnn 3amad
Ha JIBIDKCHUE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIC 3aIa9UH
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS], HA HaX0XICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[TPGS5. YMeHue omepupoBaTh TMOHATHSAMH: pPAIlHOHAIBHAS
GyHKIMA, TTOKa3aTenbHass (PYHKIMSA, CTEeHHas (PYHKIIHS,
byHKIHS, TPUTOHOMETPHYECKUE
byHKIIMK, 00paTHbIE (YHKIIUU; YMEHHE CTPOUTH IpaduKu
W3YYCHHBIX  (YHKIUH, rpagukd  TpH

HN3YUCHHUH ITPOLECCOB U SaBI/ICHMOCTeﬁ, IIpu pCUICHUHN 3ada4

norapudmuyueckas
UCIIOJIb30BATh

U3 JOpyrux y‘le6HLIX npeaMeToB M 3aJa4 U3 peaHBHOﬁ
KHU3HH, q)OpMy.]'IaMI/I 3aBUCUMOCTU  MCIKIY
BCINYHNHaAMU,

[TP66. YMmeHnue pemath TEKCTOBBIE 33/1a4H Pa3HBIX TUIIOB (B

BbIPaXKaTb

TOM YHUCIIC Ha IMPOLCHTBI, AOJIM W YaCTH, HAa JABUKCHMHC,
pa60Ty, CTOMMOCTBb TOBApOB U YCIYyI', HAJIOTH, 3ada4u H3
YIIpaBJICHUA CeMEeMHBIMU

obOmacTu JIMYHBIMH u
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MPUHUMATD PEUIECHUS M0 UX CHUKEHUIO;
B) SMOLMOHAJIBHBIN HHTEIUIEKT, MPEINOJIararoiui
c(OpMHPOBAHHOCTE:

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOLIEH CTPEMIICHUE
K JOCTH)KEHUIO MEIM M YCOEeXy, ONTUMU3M,

WHUIUATUBHOCTb, YMCHUC Ilef/'ICTBOBaTI), nucxons

3 CBOMX BO3MOYKHOCTEH;
- SMIATHH, BKJIIOYAIONICH CHOCOOHOCTH HMOHHUMAThH
SMOILIMOHAIIBHOE COCTOSIHME JPYrUX, YYUTHIBATH

€ro npu OCYIICCTBJIICHUN KOMMYHUKAIHUH,

CrOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;
- COIMAILHBIX HaBBIKOB, BKJTFOYAIOIIUX
CIOCOOHOCTh BBICTPaWBaTh OTHOIICHHS C APYTHUMH
JIOABMH, 3a00THTHCH,

MNpOABJIATE HHTEPEC U

paspeniath KOH()IUKTHI

¢uHAHCAMM);  COCTAaBJIATH  BBIPAKCHUSA,  YpaBHEHHS,

HCPAaBCHCTBA W WX CHUCTEMbI II0 YCJIOBHUKO 3aJadyu,

UCCIIEIOBAaTh  IOJIyYCHHOE  pEIIeHWe ¢ OLCHUBAThH
NpaBaOTI0I00HOCT PE3yIbTATOB;
[1PG7. cpenHee

apu(dMeTHIecCKoe, MeAuaHa, HauOOJbIlee W HaUMEHbIIEE

YMeHue omnepupoBaTh MOHATUSAMU:
3HaueHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaLIMIO, TPEJICTaBICHHYI0 B  TalIuIax,

quarpaMmmax, rpadukax, OTpaXKaroIlyl CBOMCTBA peabHBIX

Ha

MPOLECCOB U SBJICHUM; NPENCTAaBIATh HHGPOPMAIUIO C

MOMOIIBID  TAaOMWIl W JAMarpaMM;  HCCIENOBaTh
CTaTUCTUYCCKUC IOaHHBIC, B TOM YHCJIC C IMPUMCHCHHEM
rpa(bnquKHx MCTOA0B M JJICKTPOHHBIX CPCIACTB;

ITPG8. YMmenue onepupoBaTh MOHATUSIMHU: CIIYIalHBIA OTBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOATHOCTH C

rpauuecKux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U

HCIIOJIB30BaHUEM

YMHOKEHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DaKThl U
dbopMynbl MpU pElIEHUU 3a7ayd; OLEHUBATh BEPOSTHOCTU

peasbHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YaiHBIMU  BEJIMYMHAMHU; YMEHUE MPUBOAUTH
OpuUMepbl TPOSBICHHUST 3aKOHA OONBIIMX 4YHCET B
MPUPOJIHBIX

1 OOIIECTBEHHBIX SIBICHHUIX;

[1P614. YMmenue BoIOMpPATh MOIXOASIINN U3YUEHHBIN METO
JUIsL  pellieHUs] 3aJadd, pacro3HaBaTh MAaTEMaTUYECKHE
bakTsI

¥ MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJIICHUSX, B HCKYCCTBE; YMEHHE IIPUBOJIUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MaTE€MaTHYECKOU HayKu

OK 04. S dexTHBHO
B3aMMO/ICVICTBOBAaTh

U paboTaTh B KOJUICKTHBE
Y KOMaH/Ie

JluyHOCTHBIE  pe3yibTaThl  JOJDKHBI  OTpakaTb
B YaCTH: IIEHHOCTH HAYYHOTO MO3HAHHS: OCO3HAHUE
[IEHHOCTH HAY4YHOW JCSATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIISITh TMPOCKTHYIO W HCCIEAOBATEIHCKYIO
NeSTETFHOCTh MHANBUYATBHO U B TPYIINE
MeranpeaMeTHbIE pe3yabTaThl I0JKHBI OTPAXKATh!
OBnajeHue yHUBEPCATBHBIMA KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0)coBMecTHas ACSITEIHHOCTD:

- TOHMMATh W WCHOJbB30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUIyalbHOU paboThI;

- TPUHHAMATHh LEIM COBMECTHOW JAESITEIBHOCTH,
OpraHM30BbIBaTh M KOOPAWHUPOBATh JACUCTBUS IO
€¢ JIOCTIDKCHHIO: COCTaBJIATh IIIaH JICHCTBUM,
pacmpenensiTb pojid C y4eTOM MHEHUM YYaCTHHKOB
00CYXXJaTh pe3ylbTaThl COBMECTHOM paboThI;
OBnageHue  yHUBEpPCAJIbHBIMU  PETYJIATUBHBIMHU
NEUCTBUSIMU:

T') IPUHITHE ce0s U IPYTUX JHOJICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYruX JIIOAEH
IIPU aHAJIM3€ PE3yIbTAaTOB AEATEIbHOCTH;

- IpU3HaBaThb CBOE IPaBO M MPABO JAPYIUX JIIOACH
Ha OILIIHOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIMH

APYToTo YesoBeKa

[1P67. VYwmenue cpenHee

apudMeTHIecKoe, MeAuaHa, HauOOJbIIee W HaUMEHbIIEE

OIICpUPOBATH  HOHATUAMU:
3HaueHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uH(pOopMaLIO,

MMpCACTaBJICHHYIO B Ta6J'II/IIIaX,

quarpaMmmax, rpadukax, OTpaXKaroIlyl CBOMCTBA peabHBIX

Ha

MPOLECCOB U SBJICHUM; NPEACTABIATh HHPOPMAIUIO C

MOMOIIBI0  TAONHMII W JWarpaMM;  HCCIICJOBaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C NPUMCHCHHEM
rpauYecKuXx METOA0B U DJIEKTPOHHBIX CPEJICTB;

[TPG8. YMmenue onepupoBaTh MOHATUSIMHE: CIIYIaliHBIA OTBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTh CIIy4alHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOATHOCTH C

rpauuecKkux MEeTOJ0B; NPUMEHATh (HOPMYIIbI CIOXKEHUS U

HCIIOJIB30BaHUEM

YMHOEHUSI BEPOSITHOCTCH, KOMOMHATOpHBIE (aKThl W
(GopMyNBI TIPU pEIICHUHW 33a/1a4; OICHUBATh BEPOSTHOCTU

PpE€aIbHBIX CO6LITHﬁ; 3HAaKOMCTBO (¢{0) CHy‘I&fIHI:IMH
BCINMYMHAMH, YMCHHE IIPUBOIWUTH IPHUMEPBI IMNPOABICHUA
3aKOHa OOMIBIINX YHCCII B MMPpUPOAHBIX

U OOIIECTBEHHBIX SIBIICHUSX;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3y4YEHHBIH METOT
JUIsL peLlIeHUs] 3aJayud, pacro3HaBaThb MAaTEMAaTHUYECKHE
(bakThl

¥ MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHUE IPUBOJUTH TMPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOU
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MaTeMaTHYECKOU HayKU

OK  05.

YCTHYIO |
KOMMYHUKAIHIO

Ocy1ecTBIATH
[MUCbEMEHHYIO

Ha TOCYIapCTBEHHOM S3BIKE
Poccniickoit denepanuu
C Y4eTOM OCOOEHHOCTEH
COLIMAJIBHOIO U KYJIBTYPHOI'O

KOHTCKCTa

JImgHOCTHEBIE PE3YJIbTAThI JOJI?)KHbI OTpaXaTb
B 4aCTHU: 3CTCTUYCCKOI'O BOCIIMTaHHA:
- OCTCTHYCCKOC OTHOLICHUC K MHPY, BKIIIOYAA

OCTCTUKY 6I)ITa, HAay4YHOI'O u TCXHHUYCCKOT'O

TBOPYECTBA, CIIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CHOCOOHOCTh BOCHPHUHUMATH pPa3IUYHBIC BHJIbI
HWCKYCCTBa, TPAJUMLIMM M TBOPYECTBO CBOETO M
JpYyruX  HApoJOB,  OIIYIIaTh

BO3JICHCTBUE UCKYCCTBA;

OSMOIIMOHAJIBHOC

MeranpeaMeTHbIe pe3yiabTaThl TOJKHBI OTPaXKaTh:
OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU
NEUCTBUSIMHU:

a) oOmeHue: - OCYIIECTBISATh KOMMYHUKAITUU
BO Bcex cdepax KU3HU;

- pacrio3HaBaTh HeBepOaJdbHBIE CpPEACTBA OOIICHHUS,
MOHUMATh COLIMATIBHBIX
pacrno3HaBaTh MPENOCHUIKU KOH(IUKTHBIX
CUTYyalluil ¥ cMSr4aTh KOH(IUKTHI;

3HAa4YCHUC 3HAaKOB,

- Pa3BC€PHYTO H JIOTUYHO MH3JIaraTb CBOK TOYKY
3pC€HUA C UCIIOJIb30BAHHUEM A3BIKOBBIX CPCICTB

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMMU
pemieHus 3ama4y; yMmMeHue (OPMYIHPOBATH OMpPEACICHHUS,
aKCHOMBI W TEOPEMBI, TMPHUMEHATh WX, MPOBOJUTH
JIOKa3aTeIbHBIE PACCYXKACHUS B XO/I€ PEIICHHUS 33/1a4;

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CITy4alHbIHM OIBIT
U CIIy9aifHO€ COOBITHE, BEPOATHOCTh CIIYYaHOTO COOBITHS,
YMEHHE BBIUUCIISATH BEPOSTHOCTh C HCIOJIH30BAHUEM
rpadu4ecKux METOJIOB; IPUMEHSTH (HOPMYJIBI CIOXKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTBl H

dbopMyiIBl TPU pEIIeHUH 3ajad; OIEHWBATH BEPOSITHOCTH

peabHBIX COOBITHH; 3HAKOMCTBO
CO CIyJYalHBIMH BEJIMYMHAMH; yMEHHE TIPHUBOJUTH
IpUMephl MPOSIBICHHUS 3aKOHA OOJBIIMX 4YHCET B
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBJICHUSX;
[1PG9. YMmeHue omepupoBaTh MOHSATHUSAMH: TOUYKA, MpsMas,

MJIOCKOCT, IIPOCTPAHCTBO, JIBYTPaHHBIH yroJi,
CKpeIlHBaIOIINecs npsiMbIe, MapayieNbHOCTh u
NEePIEeHIUKYISIPHOCTD IPSIMBIX

U TUIOCKOCTEH, yroJl MeX Ay MPSMBIMH, YTOJ MKy IPSIMOi
U IJIOCKOCTBIO, YTOJI MEXKIY IMJIOCKOCTSMHU, PACCTOSHUE OT
TOYKHU

JI0 TJIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMH, PACCTOSIHHE
MEX/1y IJIOCKOCTSMU; YMEHHUE UCIOIb30BaTh IPU PEHICHUH
3aa4  M3yuyeHHbIE (aKThl M TEOpPEeMbl IJIAaHUMETPUHU;
YMEHHE OILIEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUDa;
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[1P610. Ymenue oneprupoBarh MOHATUSAMU: MHOTOTPAHHUK,
CeUYCeHHE MHOTOTPAaHHMKA, KyO, Mapayielenures], npu3ma,
nupamMuia, GUrypa M IMOBEPXHOCTh BPAIICHHS, IVIIHHID,
KOHyC, T1map, cdepa, cedeHUs QUTYpHI BpAIICHHS,
IUIOCKOCTh, Kacaromiasicsi cdepsl, IIMHAPA, KOHYca,
MJIOMIA b TIOBEPXHOCTH TNHUPAMHIBI, TPU3MBI, KOHYCA,
HUJTUHIPA, TUIOMIaAb chepbl, 00beM KyOa, MPsSIMOYToJIbHOTO
napajiejenuneaa, MUPaAMUbl, TPU3MBI,  AJIUHIPA,
KOHyca, IIapa, yMeHHEe u300paxkaTh MHOTOTPaAaHHUKH
W TIOBEPXHOCTH BpalleHUs, WX CEUYEHUs OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB M DJIEKTPOHHBIX
CPEICTB;  YMEHHE  pAacllo3HaBaTb  CHUMMETPHIO B
MPOCTPAHCTBE, yYMEHHWE  PACMO3HAaBaTh  MPaBUIIbHBIE
MHOTOTPaHHUKH;

[IP611 VYmeHue omepupoBaTh TOHATHAMH: JBHKCHHE
B TMPOCTPAHCTBE, MMOAOOHBIE (UTYpPHl B MPOCTPAHCTBE,
WCIIO0JIb30BaTh OTHOILICHWE IUIOMIAACH MOBEPXHOCTEH U
00bEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a7a4;

[IP612. YMeHHE BBIUYHCIATH TE€OMETPHUUYCCKHUE BEITUYMHBI
(nmuHa, yroJ, IUIomaab, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCIOJIBb3YS U3y4EHHBIE (POPMYIIBI U METOJIBL;

ITP613. YMmenue onepupoBaTh MOHATUSIMU: TPAMOYTOJIbHAS
CUCTeMa KOOpJOMHAT, KOOPJAMHATHI TOYKHU, BEKTOp,
KOOpJIMHATBl BEKTOPa, CKaISIpPHOE MPOU3BEICHHUE, Yol
MEXJYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHUCJIO; HAXOIUTh C TOMOIIBIO H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEPEAMHBI OTpe3Ka, PacCTOSHUE
MEXIy IBYMSI TOUKAMH;

[1P614. YMeHue BbIOMpATh MOAXOASAIMNN U3Yy4EHHBIH METOT
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JUIsL PpELICHMs 3aJadd, paclo3HaBaTb MAaTeMaTHYeCKUe
(baxTb

Y MaTeMaTUYECKUEe MOJIETHN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE; YMEHHE IIPUBOJIUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MAaTE€MaTHYECKOU HayKu

OK 06.
TPk JIaHCKO-

[TposBasTe

MaTpUOTUYCCKYIO ITO3HULMIO,

JEMOHCTPHUPOBATH
OCO3HAHHOE MIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCIE
C Y4eTOM TapMOHH3aLHU
MEKHALIMOHAJIBHBIX

u MEKPEIUTHO3HBIX
OTHOIIICHUH, MIPUMEHSATH
CTaHJAapThI
AHTUKOPPYILUOHHOTO

IIOBCACHU A

JImgHOCTHEBIE PE3YIbTATHI JOJI?)KHbI OTpaxXaTrb
B 4aCTH:
- TpaXaaHCKOI'0O BOCIIUTaHUA: MPUHATHUC

TPpaAUIIMOHHBIX HAITUOHAJIbHBIX, 06HI€‘~I€J'IOB€‘I€CKI/IX
TYMaHHUCTUYCCKUX U IECMOKPATUICCKHUX HeHHOCTeﬁ;
-IMMaTPpUOTUICCKOI'0 BOCIIUTAHUA

LIECHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY W  IPUPOJHOMY
HacleAulo, INaMATHHUKAM, TpagulUsM HapoIOB

Poccun, noctmwkenusam Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

MeranpeaMeTHbIE PE3YJIbTaThl JAOJHKHBI OTPaXKaTh:
OBnajgeHue  yYHUBEPCATbHBIMH  PETYJIATHBHBIMH
JNEHUCTBUSIMU: B)  SMOIMOHAJILHBIN
MpEAoJararonui chopMHUPOBAHHOCTS:
BKJIFOYAIOIIIErO

WHTEIUICKT,
--CaMOCO3HaHMSI, CHOCOOHOCTh
IIOHUMAaTh CBOE AMOIMOHAILHOE COCTOSIHUE, BUICTh
HaIpaBJICHUS pa3BUTHS
SMOIIMOHAIBHOMN cepbl, ObITh YBEPEHHBIM B ceO€;

BKJTIOYAIOIIETO

CcOOCTBEHHOM

- CaMOpEryJIMpOBaHus,
yMEHHE NpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJECHUE, CHOCOOHOCTD
aJlanTHPOBAaThCd K SMOLIMOHAIBHBIM H3MEHEHMSIM

CaMOKOHTpPOJIb,

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMHU
pemieHus 3aaad; yMmMeHue (OpMyIMpOBaTh OIPEEIICHUs,
AKCHOMBI

U TEOpEMBbl, NMPUMEHSATh HUX, MPOBOJIUTH JOKa3aTelIbHbIE
paccyXJIeHus B X0/€ PELICHUs 3a/ay;

[1P64. VYwmenue omnepupoBath

HenpepbIBHas  (PyHKIuS,

MOHATHSMH:  (YHKIIHS,

MPOM3BOIHAS, TIEPBOOOpa3Hasi,
OHpeJIeHeHHBIﬁ HUHTCrpaa;, YMCHUEC HaAXOAUTH IIPONU3BOJHBIC
JIEMEHTAPHBIX  (QYHKIMH,  HCIOJB3YyS  CIIPAaBOYHBIC
MaTepHAaJIbI; UCCIIEAOBATh B MPOCTEHIINX CITydasx QyHKIHH
Ha MOHOTOHHOCTb, HaXO/IUTh HanOOJIBIIINE
W HaUMCHbBIIME 3HAYCHUS (YHKIUHA, CTPOUTH Tpaduku
MHOTOYJICHOB c UCIIOJIb30BaHUEM arrapara
MaTEeMaTHUYECKOTO aHaju3a; MPUMEHSATh MPOU3BOIHYIO TIPU
peleHuH 3ama4
Ha JIBUKCHUE; PEIIaTh PAKTUKO-OPUECHTHPOBAHHBIC 3a1a4YH
Ha HauOOJIbIIME U HAMMEHBIIINE 3HAYCHUS, HA HAXOXKICHHUE
MyTH, CKOPOCTH U YCKOPEHHSI,

[TP66. YMeHue pemaTh TEKCTOBBIC 3a/1a41 PA3HBIX THIIOB (B
TOM 4YHCJIC Ha TPOIICHTHI, JIOJM M YacTH, HA JIBUKCHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4dl U3
obmactTu  ympaBlieHUs CEeMEMHBIMU

duHaHCAMM);

JIMYHBIMH n

COCTaBJIATH BBIPAXKCHUA, YpaBHCHMN,
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" IPOABJIATH FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

- BHYTpPEHHEU MOTHBAIIHH, BKJTIOYAIOIICH
CTpEMJICHHE K JOCTHKEHHIO LEIM U YCHEXY,
ONTHUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH,
HCXOMS M3 CBOMX BO3MOXKHOCTCIH;

- SMIATHH, BKJIIOYAIONICH CHOCOOHOCTH HOHHUMATh
SMOIIMOHAIBHOE COCTOSIHUE IPYIUX, YYUTHIBATh €ro
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBHUIO U COTIEPEKNUBAHUIO;

- COLMaILHBIX HaBBIKOB, BKJTIOYAIOITHX
CIOCOOHOCTh BBICTPaWBaTh OTHOIICHHS C APYTHUMH
JIOABMH, 3a00THTHCH,

MNpOABJIATE HHTEPEC U

paspeniath KOH(PIUKTHI

HCPAaBCHCTBA MW HUX CHUCTEMbI II0 YCJIOBHUKO 3aJadyu,

UCCIICIOBAaTh  IOJIyYEHHOE  peIIeHHe ¢ OLEHUBATh
NpaBaOII0I00HOCT PE3yIbTATOB;
[1PG7. cpenHee

apudmeTnyeckoe, MeauaHa, HauOoOJblllee U HauMEHbIIIEe

YMeHue omnepupoBaTh IMOHATUSAMU:
3HaueHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOr0 Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(pOpMaLlMIO, TpPEJICTaBICHHYI0 B  TalIulax,

quarpaMmmax, rpadukax, OTpaXKaroIlyl CBOMCTBA peabHBIX

Ha

IPOLECCOB U SBJICHUN; MNPEACTaBIATh HHPOPMAIUIO C

IIOMOIIIBI0 TaOJINII u arpaMM; HCCIEeI0BaTh

CTATUCTUYCCKUC JaHHBIC, B TOM qUCJIC
C IMPUMCEHCHHUEM rpa(bnquKHx MCTOJIOB U JJICKTPOHHBIX
CPEICTB;

ITPG8. YMmenue onepupoBaTh MOHATUSIMHU: CIIYIalHBIA OTBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTH CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOATHOCTH C

rpauuecKux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U

HCIIOJIB30BaHUEM

YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (AaKTHl U
dbopMynbl MpU pElIEHUU 3a7ayd; OLEHUBATh BEPOSTHOCTU

peasbHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YalHBIMU  BEJIMYMHAMH; YMEHHE IPUBOIUTH
OpuUMepbl TPOSBICHHUST 3aKOHA OONBIIMX 4YHCET B
MPUPOJIHBIX

1 OOIIECTBEHHBIX SIBICHHUIX;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3y4YEHHBIH METOT
JUIsL  pellieHUs] 3aJadd, pacro3HaBaTh MAaTEMaTUYECKHE
bakTsI

¥ MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
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ABJIICHUSX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU

MaTE€MaTHYECKOU HayKu

OK 07. CogzeiicTBoBarh
COXPAHEHHUIO  OKPYKaoIIEeH
cpensl,
pecypcocOepekeHunIo,
MIPUMCHSITh 3HAHUS
00 U3MEHEHHMHM KJIUMAaTa,
IIPUHLIATIBI OepeKIIMBOTO

Mpou3BOJICTBA, AH(HEKTHBHO
JIEMCTBOBATH
B UPE3BBIYANHBIX CUTYAIHIX

JInuHOCTHBIE  pe3yabTaTbl  JOJDKHBI  OTPa)KaTh
B YaCTH: SKOJIOTMYECKOTO BOCIIUTAHUS:

- QAKTUBHOE HENpUATHUE JEHUCTBUN, IPUHOCSIIINAX
BpEl OKPYXAIOIIEH Cpeae;

- yYMEHHE TPOTHO3UPOBATh HEOJIAronpUsTHBIE
9KOJIOTHYECKHUE TMOCIEACTBUS MPEANPUHUMAEMbBIX
JENUCTBHM, MPEAOTBPAILATh UX;

- paclIupeHHe OMbITa IEATEIBHOCTH HKOJIOTUYECKOM
HaIpaBJIEHHOCTH;

MertanpeameTHble pe3ylbTaThl JOJDKHBI OTPaXKaTh:
Osnanenue YHUBEPCAIbHBIMHU y4eOHBIMU
M03HABATEIbHBIMH JEHCTBUSAMMU:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaTeiBaTh IUIaH pEIICHUS TPOOIEMBI C
Y4ETOM  aHaIu3a HMEIOIIHUXCA
Y HEMaTepUAJIbHBIX PECYPCOB;

- OCYUIECTBIATb

nepeHoca

MaTCpHralIbHBIX
HCHeHaHpaBHCHHBIﬁ IIOHUCK

CpeIcTB W CHOCOOOB  JICUCTBHS
B PO ECCUOHAITBHYIO CPENY;

- yMeThb MEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;
OsBnanenue

NEUCTBUSIMU:

YHHBEPCAIbHBIMU  PETYISTHUBHBIMU
0) CaMOKOHTPOJIb:
- JaBaTh OIIGHKY HOBBIM CHTYallHsSM, BHOCHTH

KOPPCKTHUBBI B ACATCIBHOCTD, OLICHUBATb

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMMU
pemieHus 3aaa4; yMeHue (OPMYIHPOBATH ONPEICICHUS,
AKCUOMBI

U TEOPEMBI, NMPHUMEHSATh MX, MPOBOJHUTH OKa3aTeIbHbIC
paccyXJIeHHs B XOJIe PEeIICHHS 3a/1a4;

I1P64. VYwmeHnue
HenpepbiBHas  (QyHKIuS,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HAXOJUTh MPOU3BOIHEIC
yHxumi,
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHINTUX CiTydasx GyHKIun

ONEPUPOBATh  TMOHITUSAMH:

NIV

MPOM3BOJIHAS, TIEpPBOOOpa3Hasi,

OJIEMCHTAPHBIX HCIIOJIB3YA CIIPpaBOYHEBIC

Ha MOHOTOHHOCTH, HaxOJIUTh HanOOJIbIINE
U HauMEHbIIME 3Ha4YeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c anmapara

MAaTE€MaTUYCCKOTO aHaJIM3a; IMPUMCHATE IPOU3BOAHYIO IIpHU

HUCIIOJIB30BAHNEM

pelieHnn 3a1a4
Ha JIBIDKEHUE; PeliaTh MIPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS, HA HaX0XKICHUE
MyTH, CKOPOCTH U YCKOPEHUS;

ITPGS5. YMeHue omepupoBaTh MOHATHSIMH: pPaIlHOHAIBHAS
dbyHkuMs, mokaszarenabHas (QYHKIUS, cTeneHHas (QyHKIwus,
norapudmuueckas byHKIHS, TPUTOHOMETPHYECKUE
byukuuu, obpaTHble GYHKIMH;, YMEHHUE CTPOUTH rpaduku
U3YYEHHBIX  (DYHKIUH, rpaduku  TIpU
U3yYEHHUHU MPOLIECCOB U 3aBUCUMOCTEH, NPH peIIeHNH 3a]1a4
U3 JpYyrux Yy4eOHbIX NPEIMETOB W 337ad M3 pealbHOUH
BeIpaXaTh (GOopMyJamMH 3aBUCHMOCTH MEXIY

HUCIIOJIB30BAaThb

JKHM3HH;
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COOTBETCTBUE PE3YJIHTATOB LIENIAM

BEJIMYNHAMU;
ITP66. YMeHnue peniath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ HAa MPOLEHTHI, JAOJAM U YacTH, Ha JBH)KCHHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYI, HAJIOTH, 3aJjauyd U3
obnmacTM  yOpaBlIeHUs ~ JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpaBeHCTBA M MX CHUCTEMBl 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh  IOJYYEHHOE  pEIIeHWe U  OLICHUBATh
IIPaB/I0I0I00HOCTb PE3YJIbTAaTOB;

[1PGS. YMmenue onepupoBaTh MOHATUSIMHE: CIIyYalHBIA OTIBIT
U CIIy9aifHO€ COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCHOJIb30BAHHEM
rpauuecKkux MeTOJ0B; MPUMEHATh (HOPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (AKThl |
dbopMynbl TpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU
peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YaHBIMHU  BEJIMYMHAMHU; YMEHUE TPUBOAUTH
OpUMephl TPOSIBJICHHUS] 3aKOHA OOJBIIMX 4YHCET B
MPUPOTHBIX

U OOIIECTBEHHBIX SIBIICHUSX;

ITPGY9. YMmeHue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

MJI0CKOCT, IIPOCTPAHCTBO, JIBYIPaHHBIH yroui,
CKpeIlHUBaIOIINecs npsiMbIe, napayienbHOCTh u
NEePIEeHIUKYISIPHOCTD PSIMBIX

u HHOCKOCTeﬁ, yroJj MExay IpAMbIMHA, YT'OJI MCXKIAY HpHMOﬁ
U IUIOCKOCTBIO, YI'OJI MCXKAY INIOCKOCTAMH, PACCTOSSHUC OT
TOYKHU

A0 IINIOCKOCTH, PACCTOAHUC MCKAY MPAMBIMU, PACCTOSAHUC
MCIKAY IINIOCKOCTAMU,; YMCHUC HUCIIOJIB30BATh IIPU PCHICHUU
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3a1lad4  M3y4eHHBIE (aKTBI W TEOPEMBbl IJIAHUMETPUH;
YMEHHE OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MUPa,

[1P610. Ymenue oneprupoBarh MOHATUSAMU: MHOTOTPAHHUK,
CCUYCHHE MHOTOTPAaHHHKA, KyO, MapajuieNienurie]l, mpu3ma,
nupamMuia, GUrypa M IMOBEPXHOCTh BPAIICHHS, IVIIHHID,
KOHyC, Tmap, cdepa, cedeHUs QUTYPHI  BpAIICHHS,
IUIOCKOCTh, Kacaromiasicss  cepbl, IWIHHIPA, KOHYcCa,
IUIONIAb TIOBEPXHOCTH IMHPAMUJBI, TPHU3MBL, KOHYCa,
HUJTUHIPA, TUIOMAAb chepbl, 00beM KyOa, MPsSIMOYTrOJIbHOTO
napajuiefienunea, MUPaAMUAbIL,  TPHU3MBL,  [HIHHJPA,
KOHyca, Iapa; yMEHHE U300pakaTb MHOTOT'PAHHUKH
U TIOBEPXHOCTH BpAIlCHHUS, HX CEYCHHS OT PYKH, C
MOMOIIBI0 YEPTENKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB;  yYMEHHE  pAacllo3HaBaTb  CHUMMETPHIO B
MPOCTPAHCTBE; yYMEHUE  pacrlo3HaBaThb  IPaBHIIbHbBIC
MHOTOTpPaHHUKU;

[IP611 VYmMeHue omepupoBaTh TMOHATHIMH: JBIKCHHE
B IPOCTPAaHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
UCIOJIb30BAaTh OTHOILIECHUE IUIONIAJIe TOBEPXHOCTEH H
00BbEeMOB MOJOOHBIX (PHUTYp MPHU PEIICHUH 3aa4;

[IP612. YMeHHE BBIUYHCIATH TE€OMETPHUUYCCKHUE BEITUYMHBI
(mmuHA, Yroji, IUiomaas, 00beM, IUIOHIaJb MOBEPXHOCTH),
UCIOJIB3YS U3Yy4EHHBIE (POPMYIIBI M METOJIBL;

[1P613. YMmeHue onepupoBaTh MOHATUSAME: MPSMOYTOJIbHAS
CUCTeMa KOOpJOMHAT, KOOPJAMHATBI TOYKH, BEKTOD,
KOOpIMHATHl BEKTOPa, CKaISpPHOE MPOU3BEICHHUE, YIroJl
MEXAYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHUCJO; HAXOIUTh C TIOMOIIBIO H3YYEHHBIX
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dbopMynT  KOOpIMHATHI
MEXIY ABYMS TOYKaMU;

CEepeIMHbl OTpPE3Ka, pPACCTOSHUE
[1PG14. Ymenue BbIOMpATH MOAXOASIINN U3y4E€HHBIA METO/
JUISL  pellIeHUs] 3aJaud, pacro3HaBaTh MAaTEMaTHYeCKHe
(dakTsl

Y MaTeMaTHYeCKHE MOJIENN B MPUPOJIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IMPUBOJUTH TMPUMEPHI
MAaT€MAaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU

MaTE€MaTHYECKOU HayKH

[IK 1.2. TIpuMeHsAT HOPMBI
npaBa JJis pelIeHus 3a7ad B
npoecCuoHaATBHOM
NeSITeNIbHOCTH

B obnactu TpynoBOTO BOCIHMTAHUS: - TOTOBHOCTH K
Tpynay,
Tpymosiooue; -
NEITENbHOCTH TEXHOJIOTHYECKOM W COIUAILHOU

OCO3HAaHUC OEHHOCTH MacCTEpCTBA,

TOTOBHOCTEH K AKTUBHOM
HaIpaBJIEHHOCTH, - CIIOCOOHOCTh HWHHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEJILHO BBINNOJHATH TaKyIO
NEeSTETLHOCTh; - HWHTEPEC K pasInyHbIM chepam
NeSITEIILHOCTH, yYMEHHUE

Oynymieit
COOCTBEHHEIE

npohecCuoHAITBHOU

COBEpIIATH OCO3HAHHBIA  BBIOOP
npodeccun  u

JKHN3HCHHBIC IIJIaHBbI, - TOTOBHOCTb U CIIOCOOHOCTH K

PCaIn30BbIBATH

O6p330BaHI/IIO n CaMOO6paBOBaHI/IIO Ha IMPOTAXKECHUU

BCEH KU3HH, B oOmactu OHEHHOCTH HAy4YHOI'O

MO3HaHUSA: - C(HOPMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd U OOIIECTBEHHON MPAKTHKHU.
OCHOBaHHOTO Ha Jaore KYJIBTYP,

CHOCO6CTBYIOH_[6FO OCO3HAaHHWIO CBOCTO MECCTa B
INOJIMKYJIBTYPHOM MHUPE; - OCO3HAHUC M[ICHHOCTHU
HaquOﬁ ACATCIIbBHOCTU, TOTOBHOCTb OCYIICCTBJIATH

YMeHne BBIOMpATh TOIXOIAIANA HM3YyYEHHBIM METOJ IS
pelIeHusT 3a/a4M, pacro3HaBaTh MaTeMaTHYeCKUEe (PaKThl H
MaTEeMaTHUYeCKHEe MOJEIH B TMPUPOTHBIX M OOIIECTBEHHBIX
SIBIICHHSX,

B MCKYCCTBE;, YMEHHE MPHUBOJIUTH IPUMEPHI

MAaT€MaTHYECKNX OTKPBITUH PpPOCCUMCKOM W  MHUPOBOU
MaTeMaTUYeCKON HayKu

BnageHne  MeromamMm  I0Ka3aTeNbCTB,  AJTOPUTMAMMU
peleHust 3a1ad; yMeHue (OpMYJIHUPOBATH OIpPEAEICHHUS,
AKCUOMBI W TEOPEMBI, IPUMECHSITH

ux, IMPOBOAUTH

JOKa3aTCIbHBIC PACCYKIACHUA B XOAC€ PCIICHUS 3a1aY;
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MPOEKTHYI0 M UCCIIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUMBHAyalbHO W B rpynne  OBiajeHue
YHUBEPCAIBHBIMU  y4E€OHBIMU  TTO3HABATEIbHBIMU
JICUCTBUSAMU: - OCYILECTBJATH LEJICHANPABICHHBIN
MOUCK TIEPEHOCa CPEJICTB M CIIOCOOOB JCHCTBUS B
npodecCHOHABHYIO CPEy; - YMETh IEPCHOCHUTH
3HaHUST B TIO3HABATEIBHYI0O U TMPAKTHYECKYIO
obnactu KU3HEIESTEIbHOCTH; - YMETh
WHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacrei.
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbLHOI AUCHUIITTHHbBI

2.1. O0beM JUCHUILIMHBI M BBl y4eOHOH padoThl

Bua yuedHoii paboTbl O0bem B
yacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 232

B T.4.

OcHoOBHOe coep:KaHue 18

TEOpEeTUYECKOe 00yIeHNe 18

na0opaTOPHBIE U TPAKTUIECKUE 3aHATHS

IIpodeccuonaabHO OpHEHTHPOBAHHOE colep:KaHue (CoAep:KaHue 10

NPHUKJIATHOT0 MOAYJIA)

CamocrosiTesibHas padoTa 204

IMpomexyrounas arrectauus (quddepeHIMpOBaHHBINA 3a4eT)
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2.2. TeMaTu4eCKHH IJIaH U CoacpKaHuEC TUCHUIIJIHHBI

Conepmalme yqeﬁﬂoro Martepualjia (OCHOBHOG H l'lpO(l)eCCl/IOHaJ'IBHO

HaumeHoBaHue pa3aeioB u . O6bem | @opmupyembie
Tem OPUEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3AHATHS, TPUKJIATHOM 4acoB | KOMIeTEHIHH
MOIYJ1b
1 2 3 4
OcHoOBHOE co/iep:KaHue
Pasznea 1. [loBTopenne kypca MmareMaTHKH OCHOBHOM HIKOJIBI
Tema 1.1. Conepkanne yueOHOro MaTepuasa
Lens u 3amaunm matematuk | [lems W 3amaum MaTEeMaTHKH TPH OCBOCHUHU CIICIIUATBHOCTH. ba3oBbie 3HaHHS U
pu OCBOCHUM | YMEHHUS M0 MaTeMaTUKE B MPOQPECCHOHATLHONW U B MOBCETHEBHON JEATEIHHOCTH.
CIEIMaIbHOCTH. MHOXecCTBO, omepalMy  HaJ  MHOXKECTBaMH,quarpamMmbl  Oilnepa-BeHHna.
MHoOXecTBa 1 JIOTUKa Hcnonp3oBaHne TEOPETHKO-MHOKECTBEHHOTO arapaTa Jjisi OTMHCaHUs peajbHbIX OK-01. OK-02
MIPOLIECCOB U SIBJIEHUI B MPO(ecCHOHATbHOMN AeITEeNbHOCTH, TP PELICHUN 3a/1a4 U3 OK- 03’ OK-0 4’
) :
JIPYTUX TACIUATUIAH OK-05. OK-06,
Tema 1.2. Coneprkanue y4eOHOTro MaTepuasa OI’<-07
Uucna v BBIYUCIEHUS Harypaneuble u nensie uncna. [IpuzHaku nenmmocTy nensix yucen. PanmonanbHbie K 1.2
gucina. OOBIKHOBEHHBIE U  JIECATUYHBIC JpOOHM, TPOILECHTHI, OCCKOHEYHBIC ’
nepuoaudeckre ApoOu. ApudmeTnyeckue Oonepanuu ¢ paroHaIbHBIMUA YMCIAMU,
npeoOpa3oBaHUs YUCIOBBIX BeIpaxkeHHid. [leficTBuTenbHbIe yncia. PanmonanbHbie U
UppalMoOHalbHble 4Hcha. ApUPMETHUECKHE OIlepauul ¢ ACWCTBUTEIbHBIMU
yrcnamu. [IpubnmkEHHbIC BEIYUCICHMS, PaBUjia OKPYTJICHHS, TPUKUIKA U OIICHKA
pe3ynbTaTa BRIYMCICHUN
Tewma 1.3. Copepxanue yueOHOro Marepualia
ToxnectBa u | ToxxnecTBa W TOXKIECTBEHHbIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUSI.
TOXIECTBEHHBIE HepaBenctBo, pemienue HepaBeHCTBa. MeToJn WHTEpBalioB. PemieHue 1enbIx u
npeoOpa3oBaHusl YPaBHEHHUs, | IpOOHO-PAI[HOHATBHBIX ypPaBHEHHH W HepaBeHCTB. IIpUMeHEHHE ypaBHEHHH H
HEPaBEHCTBA U UX CUCTEMBI HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3a/ad W 3a/ad U3 Pa3IU4HbIX oOnacreit
HayKU U peasibHOM KU3HU. CHCTEMBI U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUN U
HepaBeHCTB. CuHcCTeMbl JUMHEHHBIX YypaBHEHUW. PelleHne NpUKIaAHBIX 3a1ad C
MIOMOIIIbIO CUCTEMBI JINHEUHBIX YPaBHEHUN
Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (COepKaHMe MPUKJIATHOTO 0,5
[IpoueHTHBIE ~ BBIUMCIICHUS | MOAYJISA)
B npodeccuoHanbHbIX | [IpuMeHeHune Ipo0ei 1 MPOIEHTOB sl PEIICHUS MPHKIAJHBIX 33]a4 M3 Pa3THIHbBIX
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3a7a4ax oTpacieil 3HaHWH W peanbHOW >KM3HU. llpUOMIKEHHBIE BBIYMCICHHS, MpPaBUIIA
OKpYTJICHUS, MPUKUJKA M OIIEHKAa pe3yibTaTa BBIYHUCICHHWHA. Pa3Hbie CcrocoObI
BBIYHCIICHUS TIPOIICHTOB. [IpOIICHTHBIC BBIYMCIICHUS B MPO(ECCHOHANIBHBIX 3a/1a9ax.
[IpuMenenne ypaBHEHUN U HEPABEHCTB K PEHICHUIO MAaTEMAaTHYECKUX 3a7a4d U 3a]1a4
U3 PA3JIMYHBIX 00JIaCTel HAYKU M peabHON JKU3HU
Tema 1.5. CopepxaHue yaeOHOTro MaTepralia 0,5
[TocnenoBarensHOCTH [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHUs MOCIENOBATENbHOCTEH. MOHOTOHHBIE
Y TIPOTPECCUU MOCJEAOBATeNILHOCTH.  ApudmeTrndeckass ¥ = reoMeTpHYecKkass  MPOTPECCUH.
beckoneuno yoObIBaromasi reomerpudueckas mporpeccusi. Cymma OECKOHEUHO
yObIBaoIIe reoMmeTpuueckoid mporpeccuu. @dopmyna CI0XHBIX IMPOIECHTOB.
Hcnonp3oBanre MpOTPEecCHU JIA  PEIICHHS pealbHBIX 3a7ad  MPUKIATHOTO
Xapakrepa
Tema 1.6. Conepkanne yaeOHOro MaTepuasa
OyHKIMU U TpaduKu Oynkuus, crnocobsl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. Bzanmuo oOparHble
¢byaknun. OOnacTh oOmpeneieHuss MU MHOXKECTBO 3HadeHM QyHkuuu. Hynu
¢byukun. [IpomexxyTku 3HAaKONOCTOSTHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
Tema 1.7. Conepkanne yaeOHOro MaTepuasa
Bxo1HOM KOHTPOJIb Brruucnenuss m mpeoOpa3oBaHus. YpaBHEHHMsI W HepaBeHCTBa. [Iporpeccun.
DYHKIIUU U TpaQuKu
Pa3znen 2. Crenenu u kopuu. CteneHHas, nokasarejbHas u Jorapupmmuyeckasi QyHKIus
Tema 2.1. Coneprxkanue yaeOHOro MaTepuasa
Apugpmernueckuii KopeHb N— | ApudMeTHUYECKHIT KOpEeHb HATypalbHOM cTerneHu. JIeicTBUsS ¢ apuMeTHIECKUMU
Ol cTeneHn KOPHSIMU N—OW CTENEHU
Tema 2.2. CopepxaHnue yueOHOro MaTepuaiia 0,5
CreneHu. CranpmaptHas | CreneHb ¢ menbiM TokasarenaeMm. CrangapTHas (opMma 3amucd JeHCTBHTENBHOIO OK-01, OK-02,
dopma 3anmucH | yucna. Mcnosap3oBanue Hoaxozsnieil popMbl 3amucK JeiCTBUTENBHBIX YHCceN JUIs OK-03, OK-04,
JNEUCTBUTENLHOTO YMCIa pelleHnsT NPAKTHUYECKUX 3aJad W I[peAcTaBileHus JaHHbIX. Crenenp ¢ OK-05,
panroHanbHBIM ToKazaTteneM. CBoiicTBa creneHu. [IpeoOpazoBaHue BBIpaKEHUH, OOII<<-%(;’

COJACPKAIIUX CTCIICHU C pAllMOHAJIBHBIM IMOKA3aTCJIICM

Tema 2.3.
Crenennas GyHKIUSA

CogepxaHue yueOHOTo MaTepualia

CreneHHass (QYHKIUS C HaTypalbHbIM M IIeNbIM TOKa3zareneM. EE cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpauk KOpHS N-0i CTENIEHU

Tema 2.4.

CopepxaHue yueOHOTo MaTepuala
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HppauunonaibHble ypaBHEHUS
Y HEpaBEHCTBA

Pemrenne nppaliMOHAIBHBIX YPABHEHUN U HEPABEHCTB

Tema 2.5. ConepxaHue yaeOHOTO MaTepralia 0,5
IIpumeneHne CBOMCTB | Mcronb30BaHue CBOMCTB CTENEHHOW (YHKIUM TpU PEUICHUH YpaBHEHUH W
CTCTICHHOHN (yHKIIUU HEPaBEHCTB

Tema 2.6. ConepxaHue yaeOHOTO MaTepralia

[TokazarenbHas ¢Gynkuns, | [TokaszaTenbHas QyHKIUS, €€ CBONCTBA U IrpaduK

€€ CBOMCTBA

Tema 2.7. Conepkanne yaebHOro MaTepuaa

[TokazarenbHble ypaBHEHUS [Toka3zarenbHble ypaBHEHUS! U HEPABEHCTBA

1 HEPABEHCTBA

Tema 2.8. Conepxkanune yaeOHOTo MaTepuasa

[Ipumenenne CBOWCTB | Pemrenue moxa3aTenbHBIX YPaBHEHNAN U IMOKA3aTEIbHBIX HEPABEHCTB

MOKa3aTeabHON (DYHKIIMH

Tewma 2.9. Conepkanne yaeOHOro MaTepuaa 0,5
Jlorapudpm yucna. | Jlorapudwm uncna. JlecITHIHBIN U HATYypaIbHBINA JIOTapU(OMBI

JecsaTuanabrit

Y HaTYpaJIbHBINA JJOTapu(pMbl

Tema 2.10. Conepkanune yaeOHOro MaTepuasa

CaoiicTBa sorapudmoB [IpeoOpazoBaHue BbIpAKEHUN, CONCPIKAIINX JOTAPHPMBbI

Tema 2.11. Coneprkanne yaeOHOro MaTepuasa 0,5
Jlorapudmuueckas Qynkuus, | Jlorapudmudeckas QyHKINsA, €€ CBOWCTBA U rpaduK

€€ CBOICTBA

Tema 2.12. Copepxanue yueOHOro MaTepuala

Jlorapudmmaeckne Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

YpaBHEHUS U HEPABEHCTBA

Tema 2.13. IMpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COAepKaHUue MPUKJIIATHOIO 0,5

Jlorapugmsl B mpuposne U
TEXHHUKE

MOJLYJIst)

[Ipumenenune norapudma. Hcrtopus pa3Butus marematuku. Jlorapudmumueckas
cnupaib B mpupojie. Ee Maremartmueckue cBoiicTBa. Vcmonb3oBaHue rpadukoB
(GyHKUUH U1 UCCIIE0BAaHUS TPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU
peLIeHUHM 33J1a4 M3 pa3IMyHbIX 00JacTell HAyKH U pealbHOM KU3HU

Tema 2.14.

CopepxaHue yueOHOTo MaTepualia
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IIpumeHeHune
JorapumMoB K
3aj1a4

PEIICHHIO

Pemenue norapupMuveckux ypaBHeHUI U HEPABEHCTB

Pa3nea 3 IlpsiMble U IJ10CKOC

TH B IIPOCTPAHCTBE

Tema 3.1.

Conepkanue ydaeOHOro MaTepuaia

IloBropenne nnanuMerpuu. | OCHOBHbIE QUTYphl, (BAaKTBl U Teopembl IIAaHUMETPUU. OCHOBHBIC ITOHSTHS
OcHOBHEBIE MOHATHSA | crepeomeTpuu. Touka, mpsiMas, IUIOCKOCTh, mpocTpaHcTBo. [loHsTHE 00
CTEpEOMETPUN AKCHOMAaTHYECKOM TIOCTPOEHUH CTEPEOMETPUHM: AaKCHOMBI CTEPEOMETPUM U
CIIEJICTBUS U3 HUX
Tema 3.2. Conepxkanue y4eOHOro MaTepuasa 0,5
[IpsiMble U TIIOCKOCTH B3aumHoe pacronoxkeHwe ~OpsAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
B IIPOCTPAHCTBE. | MapajulefibHble W CKpelluBaroluecss mnpsMele. [lapamienbHOCTh NOPSIMBIX U
ITapannenbHOCTE  NPAMBIX, | TUIOCKOCTEH B NPOCTPAHCTBE: MapajulelbHBIE TMpsIMBIE B NPOCTPAHCTBE,
TIPSIMOM u IIJIOCKOCTH, | MApaJIEIbHOCTh TPEX MPSIMBIX, MapajuIeIbHOCTh MPSIMOW U TJIOCKOCTH. YTJIBI C
IJI0CKOCTEH COHAINpABJICHHBIMU CTOPOHAMH, YroJd MEXIy MpsMbIMA B IPOCTPAHCTBE.
[TapannenpHOCTHh MIOCKOCTEN: MapasuiesibHbI€ MIIOCKOCTH, CBOMCTBA MapaJljIeIbHBIX
mockocTeit. [lpocreifmme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,
KyO, mapaJijiesienumnesi, MOCTPOCHUEe CeUeHUN
Tema 3.3. Conepkanne yaeOHOro MaTepuasa
[lepneHMKyIApPHOCTD [lepnieHIUKyYIAPHOCTh MPSAMOM U IUIOCKOCTH: MEPHEHAUKYISpPHbIE MpsIMbIE B
MPSAMBIX IPOCTPAHCTBE, MpPSAMBIC MapaJJIeibHbIE W MEPIeHIUKYISpHbIE K IIJIOCKOCTH,
U IJIOCKOCTEN OpU3HAK MEPIEeHIUKYISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOi
NEePHEHANKYJISIPHOHN MIJIOCKOCTH
Tema 3.4. CopepxaHnue yueOHOro Marepuala 0,5
Yriael  MexXay — HOpAMBIMH | YTJIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSMOW M IMJIOCKOCTHIO, JABYTPAaHHBIA YTOJ,
U IJIOCKOCTSIMU JUHEHHBIN yroi ABYrpaHHOTo yria. [lepneHauKymsp U HaKIOHHBIE: PACCTOSHHUE OT
TOYKH JIO0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMO 0 MIIOCKOCTH, MPOEKIus PUrypsl Ha
IUIOCKOCTh. llepneHauKyIsIpHOCTh IJIOCKOCTEN: NPHU3HAK NEPHEHIAUKYISIPHOCTH
ABYX mockocred. Teopema o Tpéx neprneHauKynspax
Tema 3.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (COAepKaAHME MPUKJIATHOIO 0,5

HpSIMLIe " IMIOCKOCTHU
B IIPAKTUYCCKHUX 3a/ladax

MOYJIs1)

Pacnonoxenue MPpAMBIX U IUIOCKOCTEM B OKpYyKaromemM MUpe (an/Ipone, HCKYCCTBC,
APXUTCKTYPC, TCXHI/IKC). Pemienue MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.2
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Tewma 3.6. ConepxaHue yueOHOTO MaTepralia 0,5
OcHoBHbIE B3aumHoe pacnonoxeHue NpsMbIX U IUIOCKOCTe B mpoctpaHcTBe. Iloctpoenue
[IPOCTPAHCTBEHHBIE PUIYPBl | CeUCHHUI
U UX B3aUMOPACHOJIOKEHUE
Pa3nes 4. KoopanHaThl H BeKTOPBI B IPOCTPAHCTBE
Tema 4.1. CopepxaHue yaeOHOT0o MaTepralia
Bexropel B mpocrpancTBe. | Bekrop Ha miiockoctH M B mpocTpaHcTBe. CIIOXKEHHE M BBIYMTAHHUE BEKTOPOB.
JlelicTBUS C BEKTOpaMH YMHOXKEHUE BEKTOpa Ha yucio. Pa3nokeHue BEeKTOpa Mo TpEM HEKOMILIAHAPHBIM

BektopaMm. IIpaBuno mapamnenenunena. Pemenue  3amad,  CBSI3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JEMCTBUN C BEKTOpaMU
Tema 4.2. Conepkanne yaeOHOro MaTepuasa 0,5
Koopannatsl B | [IpsamoyronbpHas cuctema KOOpAMHAT B mpocTpaHcTBe. KoopauwHatel BekTOpa.
npocrpanctee. [Ipocrerimme | [IpocTeifimme 3amadun B KOOpAWHATAaX. YTOJN MEXIy Bekropamu. CramspHoe
3a7a4u MIPOU3BEICHUE BEKTOPOB. BplumcieHue yriioB Mexay NpSAMbBIMH U IUIOCKOCTSIMH. OK-01, OK-02,
B KOOpAMHATaX KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUH F€OMETPUYECKUX 3a]a4 OK-03, OK-04,
Tema 4.3. IIpogeccrnoHaIbHO OPHEHTHPOBAHHOE CO/IePKAHME (COepKaHUe MPUKIATHOTO 0,5 OK-05, OK-06,
[IpakTHKO-OpUEHTUPOBAHHBIE | MOTYJIsI) OK-07
3ajayd  Ha KoOpauHATHOW | KoopaumHaTHas  IUIOCKOCTb.  BblYMCIe€HME  pacCTOSHMN W IUlomiafeil  Ha IK'1.2
MJI0CKOCTH KOOpJIMHATHOU TiockocTH. KonuecTBeHHbIE pacyeTsl
Tema 4.4. Coneprxkanue yaeOHOro MaTepuasa
Pemenue 3aj1a4 Ha | KoopauHaTHO-BEKTOPHBII METOJ MpHU pPElIeHUH TeOMEeTpUYECKUX 3ajad. PerieHue
KOOPIUHATHI 3a/1a4, CBSI3aHHBIX C TMPUMEHEHHWEM INPaBHJ JEUCTBHIA C BEKTOpamH. 3aJayu
U BEKTOPbI IUIAHUMETPHUH U CTEPEOMETPUU M METOIbI UX PELICHUS
Paspnen 5. OcHoBbl TpuroHomerpun. Tpuronomerpunyeckue GpyHKIMHU
Tema 5.1. CopepxaHnue yueOHOro Marepuala
OCHOBBI TPUTOHOMETPUU CuHyCc, KOCHMHYC W TaHIEHC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,

apKTaHIMeHC  YHCIOBOTO  apryMeHTa.  |pUTrOHOMETpUYECKass  OKPYKHOCTb,

olpejieNieHue TPUrOHOMETPHUYECKUX (PYHKILIMH YHUCIOBOIO apryMeHTa OK-01. OK-02
Tema 5.2. CopepxaHue yueOHOTro MaTeprala 0,5 OK-O3, OK-0 4’
OcHoBHbIE IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHoBHBIE OK-OS, OK-06’
TPUTOHOMETPUYECKHE TPUTOHOMETpUYECKHE (HOPMYITBI OI,<-07 ’
TOXKJIECTBA K 1.2
Tema 5.3. CopepxaHue yueOHOTo MaTepuala 0,5
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[lepuonnueckue  pynkumu. | Oynkiusa. Ilepuonmueckue ¢GyHkumu. TpuroHomerpuyeckue QYHKIUH, HX

Tpuronomerpuueckue CBO#CTBA U rpaduKu

GbyHKIIH

Tema 5.4. CopepxaHue yaeOHOTro MaTepralia 0,5

IIpeoGpazoBanne rpadukos | Cikarne U pacTsDKeHHE rPahUKOB TPUTOHOMETPHUYECKHUX (DYHKIIUH.

TPUTOHOMETPUUECKHUX [Ipeo6pazoBanue rpaUKOB TPUTOHOMETPUIECKUX (PYHKITHIHA

byHKIINN

Tewma 5.5. IIpodeccuoHaILHO OPHEHTHPOBAHHOE COAEPKaHUeE (CoAepKaHHMe NPUKJIATHOIO 0,5

Onucanue MOYJIsl)

IIPOU3BOACTBEHHBIX Hcnonb3oBaHne CBOWCTB TPUTOHOMETPHUUECKUX (YHKIUI B Mpo(hecCHOHATBHBIX

MPOLECCOB ¢ MOMOMIBIO | 3aaayax.Mcnonb3oBanue rpadukoB (QYHKUMN A7 HCCIEAOBAHUS IPOIIECCOB U

rpadukoB QyHKUINN 3aBUCHUMOCTEH, KOTOpbl€ BO3HUKAIOT MPU PEIICHUH 3a7ad M3 JPYrux ydeOHBIX
JUCLMIUIMH U peabHOMN KU3HU

Tewma 5.6. Conepxkanue yaeOHOTo MaTepuasa 0,5

ObpatHble O6patHbie (yHkuu. OOpaTHble TpUroHomeTpuyeckue QyHkuuu. Mx cBoiicTBa U

TPUTOHOMETPUYECKHE rpaduKu

byHKIIMN

Tema 5.7. Coneprxkanue y4eOHOTro MaTepuasa

TpuroHomerpuyeckue Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

YpaBHEHHUS

Tema 5.8. Coneprkanue yaeOHOro MaTepuasa

Tpuronomerpuieckue [Ipumeppl  TPUTOHOMETPUYECKUE HEPABEHCTBA. Pemenne MPOCTEUIITUX

HCPaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCJIE C HCIOJb30BAHHEM CBOMCTB
GbyHKIMI

Tema 5.9. Conepxanue yueOHOT0 MaTepuana

Pemenue 3a1a4 | Tpuronomerpuieckue BoIpaKEHUs, YpaBHEHHS K HEPaBEHCTBA

TPUTOHOMETPUHU

Pa3nea 6. IlpousBognas GpyHKIuH, ee IPpUMEHEHHE

Tema 6.1. MonotonHocts | CoseprkaHue yueOHOTo MaTepuaa 0,5

GyHKIHH. OkcTpeMyMbl | [IpoMeXyTKH MOHOTOHHOCTH (DYHKIMH. MaKCHMyMbl M MUHHMYMBI ()YHKIUH.

G yHKIHH. Touku | HanGombiiee 1 HaUMeHblIee 3HaYeHNne QYHKIIMHM HA TIPOMEXYTKE

IKCTpEMyMa OK-01, OK-02,

Tema 6.2. [onstue Conepkanue yueGHOTO MaTepuaa 0,5 OK-03, OK-04,

30



0 HENPEPHIBHOCTH QYHKIHH

HenpepoiBHbie QyHKIIMU. MeTO MHTEPBAJIOB JJIsl PEIICHIS] HEPABEHCTB

Tema 6.3. CopepxaHue yaeOHOT0O MaTepualia 0,5

[TpousBoHas GyHKIMH [MpomsBomnass ¢yHknuu. [IpowsBoaHbie dmeMeHTapHBIX (QyHKIUHA. DopmyIbl
HAaXO0KJIEHUs TPOU3BOTHON CYMMBI, IPOU3BEACHUSI U YACTHOTO

Tewma 6.4. CopepxaHue yaeOHOT0o MaTepralia 0,5

I'eomeTprueckuii CMBICH | ['eoMeTprUecKuii CMBICT TPOU3BOAHOW (YHKIMHM — YIJIOBOM KOA(pQUIHEHT

MIPOU3BOTHOM KacaTelbHOW K rpa@uky (QyHKIMM B TOUYKE. YpaBHEHUE KacaTelbHOM K rpapuky
byHKIIUN

Tema 6.5. IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COAEPKaAHHUE (CoAepKaHHMe NPUKJIAHOIO 0,5

dusnyeckuii CMBICII | MOYJISI)

MTPOU3BOTHOM Ouznyeckuil (MeXaHMYECKHi) CMbICN Npou3BoaHON. [IpumMeHeHHe MpoU3BOAHOMN

B npo(ecCHOHANBHBIX | ISl ONPE/ICTICHUS CKOPOCTH Mpoliecca, 3a1aHHOTo (GOopMYIToi Win rpadukoM

3aj1ayax

Tewma 6.6. Conepxkanue yaeOHOTro MaTepuasa 0,5

IIpumenenne npousBoaHOM | Bo3pacrtanne m yObIBaHWEe (YHKIWH, COOTBETCTBHE BO3pPACTaHUS W YOBIBAHUS

K HcClefoBaHu0 (QyHKUMH | QyHKIMK 3HAKYy MPOU3BOAHON. [IprMeHeHHe NPOU3BOMHON K HCCIICIOBAHUIO

Ha MOHOTOHHOCTh 1 | pyHKIUH HAa MOHOTOHHOCTD U SKCTPEMYMBI.

HKCTPEMYMBI

Tema 6.7. Coneprkanue y4eOHOTO MaTepHaia 0,5

Hccnenobanue byHKIMIH ANTOpUTM HCCheoBaHUsA (PYHKIMH W TOCTPOCHHS €€ Tpaduka ¢ MOMOIIBIO

U TIOCTPOEHHUE rpaUKOB npousBogHOM. [locTpoenue rpadukoB MHOTOUJIEHOB C HMCIIOJIB30BAaHMEM ammapara
MaTeMaTHYECKOro aHaunsa. Mictopus pa3BuTHs MaTeMaTH4YECKOIO aHaIN3a

Tema 6.8. Coneprxkanue yaeOHOro MaTepuasa

HaubGonbmee u HaumeHblee | HaxokaeHne HauOOJBIIEr0 ¥ HAWMEHBIIErO 3HAueHHs (YHKIHU Ha OTpE3Ke.

3HayeHuss ~ QyHKUMM  Ha | [IppMeHeHHe MPOU3BOIHOMN /IS HAXOXKICHUS HAMIYYILIETrO PEIEHHUs B IPUKIAJIHBIX

OTpe3Ke 3ajavax, s ONIpEeAETeHHUs CKOpPOCTH IIpolecca, 3aJaHHOro (GopMmylol wuiam
rpaduKoM

Tema 6.9. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COepKaAaHMe MIPUKJIATHOIO 0,5

Haxoxnenne onTuManabHOIO
pesyiaprata ¢ IIOMOLIBIO
MIPOU3BOJHOMN B
MPAKTUYECKUX 3a7adax

MOIYJIs1)

HpI/IKJ'Ia,Z[HLIe 3agadyd, B TOM YHCJIC COLHAJIbBHO-3KOHOMHYCCKOI'O H (I)I/I3I/ILICCKOFO
XapakTepa, uX peICeHUEe CpCACTBAMU MATCMATHUYCCKOTI'O0 aHaJIn3a

Tema 6.10. Pemenune 3amau.

CopepxaHue yueOHOTro MaTepualia

OK-05, OK-06,
OK-07
K 1.2
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[IpousBoHas ¢byHKIUY,

€€ NMPUMEHEHHE

HuddepenuupoBanne  ¢ynkuuid. MccnemoBanme  (QyHKOMA C  [MOMOIIBIO

npou3BoaHOM. Hanbospiiee u HauMeHblIee 3HaYeHUs] QYHKIHH

Paszpnen 7. MHOrOrpaHHMKH U

TeJIa BpalleHUst

Tema 7.1. CopepxaHue yaeOHOT0O MaTepralia 0,5

MHororpaHHUKu [loHsiTHE MHOrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIPAHHMKA, BBIITYKIIBIE U
HEBBIIYKJIbl€ MHOTOTPAaHHUKU; pa3BEPTKA MHOTOI'PaHHUKA

Tema 7.2. Conepkanme yueOHOro MaTepuasa

[Tpuzma. IIpsamas | [lpusma: n-yronpHas Mpu3Ma; TPAaHW M OCHOBAHUS MPHU3MBI; MpsiMas ¥ HAKJIOHHAS

Y TIpaBWIbHAs PU3MBI npu3Mbl; OOKOBass M TMOJHas TOBEPXHOCTb MPU3MBbI. JEMEHTHl IPU3MBI.
[IpaBunbHas npusma

Tema 7.3. Conepkanne yaeOHOro MaTepuasa

[Tapannenenunen, kyo [Mapannenenunen, npsIMOYroJIbHBIA Mapajienenumnes U ero cpoiictBa. KyoO.
Ceuenue ky0a, mapajenenumneaa

Tema 7.4. Coneprxkanue yaeOHOTo MaTepuasa

[Mupamua. ITpaBunbHas | [Tupamuga: n-yronpHas MUpaMujia, TPaHH W OCHOBaHHWE MUPaMUIBI; OOKOBas H

nupaMuja. VYceuennas | mojHas MOBEPXHOCTh MHUPAMUJIbI, IPABUIIbHAS U yCEUEHHAS MUpaMHIA. DJICMEHTHI

nupamuja nupamuibl. Beramciienue 3eMeHTOB MHOTOTPAaHHUKOB: pE0pa, AUAaroHau, yribl

Tema 7.5. Conepkanne yaeOHOro MaTepuaa

BboxoBas u nosiHad | [Tnomane OOKOBOW TMOBEPXHOCTH M TIOJHOW TIOBEPXHOCTH TMIPSAMOM TPHU3MBI,

IIOBEPXHOCTH IIPU3MBL, | IJIOLIAJAb OCHOBAHHM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMpAMOi mpu3mbl. [Tnomane

MIAPaMU/IBI OOKOBOM TIOBEPXHOCTH M TIOBEPXHOCTH MPABHJIBHON NHpaMUIbl, TEOpeMa o
Iona 1M G0KOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUJIbI

Tewma 7.6. Coneprxkanue yaeOHOro MaTepuasa 0,5

JBuoKeHMEB  NpOCTpaHCTBE. | JIBmkeHue B mpocTpanctBe. CuMMeTpuss B HPOCTPAHCTBE:  CHUMMETPUS

CumMmeTpus B IPOCTPAHCTBE | OTHOCHUTENILHO TOYKH, MPSIMOM, IUIOCKOCTH. DJIEMEHThI CUMMETPHU B IHPaMHJIAX,
napajuienenuneaax

Tema 7.7. CopepxaHnue yueOHOro Marepuaia 0,5

[IpaBunbHbIE [londaTe mnNpPaBUIBHOIO MHOTOTPAaHHMKA; MpaBWiIbHAs MpU3Ma U IpaBUJIbHAs

MHOTOTPaHHUKH, UX | mUpaMuja; TpaBUIbHAs TPEYrojbHAs MUpaMHIa W TMPaBUIBHBIA TETpasap; KyoO.

CBOMCTBA [IpencraBieHne 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’dAp, JOJAEKAdIP U UKOCAdP.
JIB>keHHMe B NPOCTPAHCTBE.  DJIEMEHTbl CUMMETPUM B IPaBUIIbHBIX
MHOTOI'PAHHUKAX

Tema 7.8. Cummerpus B | IlpodeccnoHa/IbHO OPMEHTHPOBAHHOE COJep:KaHMe (Co/lepKaHue MPUKJIATHOIO 0,5

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.2
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npodeccun.CeueHus MOJLYJIs1)

MHOTOTPaHHUKOB Cummerpuss B [pUpPOJE, apXUTEKTYpE, TEXHUKE, B ObITY, B

B npodeccHoOHaNbHBIX | mpodeccun. VIcnons30BaHne  IBIKCHUH B MPOCTPAHCTBE IPU  PEIICHUU

3ajayax npodeccrnoHanbHbIX 3a1a4. CeueHust Ipu3Mbl U nupamMubl. IlocTpoeHne ceueHuit
MHOTOTPaHHUKOB, HCIOJb3Ysl METOJ CJEI0B. BbINONHEHNE BBIHOCHBIX IJIOCKHX
4epTeKeil U3 PUCYHKOB MPOCTHIX 00BEMHBIX (GUTYp (BH CBEPXY, COOKY,CHU3Y)

Tema 7.9. Conepxkanue yaeOHOTro MaTepuasa 0,5

Hunuuap, ero | Ilunuuapuueckas MOBEPXHOCTh, 00Opa3yolie HWINHIPUUECKON MOBEPXHOCTH, OCh

COCTaBJISAIOLIHE. Ceuenne | MUIMHAPUIECKON MOBEpXHOCTH. L[MIHHAP: OCHOBaHUS W OOKOBask MOBEPXHOCTH,

LUAJIMHIPA oOpa3zymolas U OChb; IUIOIIAAbr OOKOBOM M TOJHOM MHOBEpXHOCTH. M300pakeHue
UWIMHApa Ha MmIockocTu. Pa3sépTka munuuapa. CedeHus UuianMHApa (MJI0CKOCTHIO,
TapajuieTbHON WK MEPIICHINKYISIPHON OCH ITUITUHAPA)

Tema 7.10. Conepkanne yaeOHOTro MaTepuasa 0,5

Konyc, ero cocrapisromue. | Konnueckas moBEpXHOCTh, 00pa3yromye KOHHIECKOW TOBEPXHOCTH, OCh U BEPIITHHA

CeueHnne KoHyca KOHHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHMe M BeplIMHa, oOpasyromias U OCh;
TIJT0TATh OOKOBOM M MOJHOM MOBEPXHOCTH

Tema 7.11. Conepkanne yaeOHOro MaTepuaa 0,5

VYceuennnlii konyc. Cedenue | Yced€HHBIM KOHYC: 00pa3yroIlIue W BBICOTA; OCHOBAHUS M OOKOBasi MOBEPXHOCTB.

YCEUEHHOT'0 KOHYyCa N3obpaxenne koHyca Ha IIOCKOCTH. Pa3Béprka konyca. CedeHus KOHYyca
(TUJIOCKOCTBIO, MapajuIeIbHOM OCHOBAHWIO, M IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

Tema 7.12. Coneprkanue yaeOHOro MaTepuasa 0,5

ap u chepa, ux ceueHus Cdepa u map: ueHtp, paauyc, AuaMeTp; IIOWaAb MOBEpXHOCTU cdephl. Bzanmuoe
pacrionokeHue cdeppl U IUIOCKOCTH; KacaTelbHass IUIOCKOCTh K  cdepe.
N3o0paxkenue cdepsl, mapa Ha mockoctu. CedeHus mapa

Tema 7.13. Copepxanue yueOHOro MaTepraiia 0,5

[Tonstue 00 o6wveme Ttena. | [lonsatue 06 00bEMe. OcHOBHbIE CBOWCTBA 00BEMOB Teia. OOBEM MHPaMHUJIBI,

OOBbeMBl MHOTOTPAHHHMKOB M | MPU3MBI IMJIHH/PA, KOHyca. O0BEM Mapa U miommaab chepbl

TeJl BpalleHUs

Tema 7.14. Coneprxanue yueOHOTO MaTepuana 0,5

O6nemMbl u nomanu | [TogoGHble Tena B mpocTpaHcTBe. COOTHOIIGHUS MEX Y TUIOMIAIIMU MTOBEPXHOCTEN

HOBCpXHOCTCfI MOJOOHBIX TEI | ¥ 0ObEMaMU MOIOOHBIX TEN

Tema 7.15. Copepxanme yueOHOTO MaTepuaa 0,5
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KomOunaumn

MHoOrorpaHHuK, ONMUCaHHBIA Okono cdepbl. Cdepa, BIMcaHHAE B MHOTOI'PAaHHHK

MHOTOTPAHHUKOB M  TeJ | WU B TEJIO BpalleHUsl. MHOTOTpAaHHUK, BIUCAHHBIN B TE€JIO BPAIICHUS
BpAIICHUS
Tema 7.16. IMpodeccnoHanbHO OPUEHTHPOBAHHOE COAeP:KaHUe (COAepKaHUe MPUKJIATHOIO 0,5
KomoOunanuu MOTYJIs1)
FCOMETPUYECKUX  TeI  Ha | Mcmonp3oBaHue KOMOWHAIIMI MHOTOIPAHHUKOB U TEJ BPAILICHUS HA TIPAKTHKE
TIPAKTUKE
Tema 7.17. Pemenne 3amau. | Coneprkanue ydeOHOro MaTepuaa
Muororpanauku ¥ Tena | Berumcnenne  BemMuYMH  (JUIMHA, YroJi, 00BeM, IUIONIAJb  MMOBEPXHOCTH)
BpaIICHUS TEOMETPUICCKHUX PUTYD, UCTIONB3YSI H3ydeHHBIC (DOPMYITBI i METOIbI
Pasznea 8. IlepBooOpasHas pyHKkuum, ee npuMeHeHUe
Tema 8.1. Conepkanne yaeOHOro MaTepuasa 0,5
[TepBooOpa3nast pyHKIUU [lepBooGpa3nas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomans | Comepxanue yueOHOTO MaTepraia
KPMBOJIMHEWHOW  Tpamenmu. | MHTerpan, ero reoMeTpudeckuii 1 GU3NIECKUi CMBICI. BrryncieHne naTerpaia mo
®opmyna HeroTona — | dbopmyne Heiorona-Jlelt6numa
JleitOHuna
Tewma 8.3. IIpodeccnonabHO OPUEHTHPOBAHHOE CO/lePKaHue (CoepKaHue PUKJIATHOTO 0,5
OnpeneneHHbIid UHTETpaj | MOIYJIsl)
B npodeccroHanbHON | PerieHue 3a7a4 Ha NPUMEHEHHE WHTErpasia JJIsl BBIYUCIICHHs HH3HMUCCKUX BETUUUH
NEeSITeNIbHOCTH U KU3HU U TUIoIaei
Tema 8.4. Pemenuwe 3amau | ComeprkaHue ydeOHOTo MaTepuasa OK-01, OK-02,
Ha Haxoxzenue | [leppoobpasHas u HHTErpa OK-03, OK-04,
epBOOOpa3HOM OK-05, OK-06,
U e¢ IIPUMEHEHUE OK-07
Pazzien 9. Teopusi BepoSTHOCTEl M CTATHCTHKA IIK 1.2
Tema 9.1. Copepxanue yueOHOro Marepualia 0,5
[IpencraBnenue naHHeiX | [IpenctaBneHue JaHHBIX € MOMOMmIbIO Tabmun u  auarpamm. CpenHee
U OolMcaTenbHas CTAaTUCTUKA | apudMeTHdYeckoe, MeauaHa, HauOoJbllee W HAaUMEHBIIEe 3HAYEHUS, pa3Max,
JCTIEpCHS], CTAaHIAPTHOE OTKIOHEHHE YHCIOBBIX HA0OPOB
Tema 9.2. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (COepKaAHME MPUKJIATHOIO 0,5
CocraBneHue TaOIUI] | MOTYJIsT)

" JuarpaMm Ha IMPaKTHUKE

HepBI/I‘{HaH o6pa60TKa CTaTUCTUYCCKUX JaHHBIX. Fpa(bnqecxoe X NpCACTABJICHUC.
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Haxoxxnenue cpenHHX XapakTEepHUCTHK, HaOmogaeMbix AaHHbIX.[IpuMenenue
CTAaTHCTUYECKUX METOJIOB JUIs PelieHuUs TpO(ECCHOHATBHBIX 3a/1a4

Tema 9.3. ConepxaHue yaeOHOTO MaTepralia 0,5

Omnepanun Hajx coObITHAMY, | CioydailHble SKCHEPHUMEHTHI (ONBIThI) W CIydailHbIe COOBITHS. JIEMEHTapHBIC

HaJ BEPOATHOCTAMHU. | cOOBITUSA (MCXOAbl). BeposATHOCTh ciydailHOro coObITUS. BiaM30cTh 4acTOTH U

VYcioBHas BEPOSITHOCTh BEPOSATHOCTH cOOBITHI. CiydaifHbIe OIBITHI C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU
coObITUsIMH.  BeposiTHocTH  cOOBITHH B ONBITaX C  PaBHOBO3MO>KHBIMHU
JNIEMEHTapHBIMU  cOObITMAMU.Onepand  Hax  COOBITUAMHU:  IEpEcedyeHHUe,
00beIMHEeHNEe, TPOTUBOIOJIOXHBIE COObITHS. Jluarpammbl Oinepa. Dopmyna
CIIOXKEHHSI BEpOSITHOCTEH. YCIIOBHash BEPOSTHOCTh. YMHOXEHHE BEPOSTHOCTEM.
HepeBo ciywaliHOro skcniepuMenTa. @opmysa noJiHOW BeposiTHOCTH. HezaBucumeble
COOBITHSA

Tema 9.4. Conepkanne yaeOHOro MaTepuasa 0,5

DneMeHTbl KOMOMHATOPUKH KomOunatopHoe mnpaswio ymHoxeHus. IlepectanoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyronapauk Ilackans. @opmysna Ounoma HeroToHa

Tema 9.5. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COlepiKaHue (colepKkaHne MPUKJIATHOTO 0,5

BepositHocTh MO/1YJIfA)

B po¢ecCHOHANBHBIX | BeIunciieHne BEpOSTHOCTEH ¢ HCIOab30BaHHEM (Gopmyst KoMOuHaTopuku. OIeHKA

3aj1auax BEPOSITHOCTH  cOObITHSI B NpodeCCHOHATbHONW  NeATeNbHOCTH.  Pemenue
npodeccuoHaNbHBIX 337a4 Ha BEPOSTHOCTH COOBITHS

Tewma 9.6. Conepkanne y4eOHOro MaTepuasa 0,5

Cepun  mocnenoBaTeNbHBIX | buHApHBIA CilydaifHBI ONBIT (MCHBITAHHWE), ycleX W Heynada. HesaBucumble

UCIBITAHUN ucnbiTanusa. Cepus He3aBHUCUMBIX UCHBITaHUN 10 mepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUN bepHymn

Tema 9.7. CopepxaHnue yueOHOro MaTepuaiia 0,5

Cnyyaiinbie BennunHbl | CnyvaiiHas BenmuunHa. Pacnpenenenue BepositHocTell. [lnarpamma pacnpeaeneHusl.

U paclpeneacHus.
MaremMatnuyeckoe OXUIaHUE
CIIy4aiiHOM BEJIUYMHBI

[Tpumepsi pacrnpeieNeHu, B TOM 4yucie, reoMeTpUYECKOe n
OouHOMHUaNbHOE. UNCIIOBbIE XapaKTEPUCTHKHU CIy4ailHbIX BETUYHMH: MaTeMaTHYeCKOe
OXHUJAHUE, IUCIEPCHUsT W CTAHJAPTHOE OTKIOHeHHe. [Ipumepsl mnpumeHeHus
MaTeMaTHUYeCKOro OXKHJAHMS, B TOM YHCJIE B 3aJadax M3 MOBCEIHEBHOM >KU3HU.
MatemaTtuueckoe OXHUAaHWE OMHAPHOW CIy4ailHOW BeNMUYMHBL. MaTteMaTudeckoe
0KHUJAHUE CYMMBI CIy4alHBIX BEJIMUYMH. MareMaTnuecKkoe OKUAAHUE U TUCIIEPCUs
T€OMETPHYECKOT0 U OMHOMHAIILHOTO pacipe/eIeHui
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Tema 9.8.

3akoH  OOJIBIIMX  YHCET
HenpepsiBHBIE  CitydaliHbIe
BEJIMYMHBI (pacrpeaesieHus).
HopmanibHO€ pacnpenenenne

Conepkanue yd4eOHOTO MaTepuaia

3akoH OOJBIIMX YMCEN U €ro poJib B HayKe, mpupoje U olmectBe. Boibopounslit
METOJ| uccienoBaHui. [IprMepsl HENPEpPBIBHBIX CIydalHbIX BeIUMYMH. DyHKIMA
IUIOTHOCTU pacrpenencHus. PaBHOMepHOe pacmpelneneHue U €ro  CBOWCTBA.
[loHATHE 0 HOPMAIILHOM pacnpeeIeHUN

0,5

Tema 9.9. Pemenue 3amau
KOMOMHATOPUKH, CTAaTUCTHUKH
1 TEOPHUH BEPOATHOCTEN

Conepkanue yaeOHOro MaTepuaia

OnemeHTsl KoMOMHaTtopuku. CoObITHE, BEpOSITHOCTH cOObITHA. ClokeHue u

YMHOKEHHUE BEPOATHOCTEN

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COAEPKAHUE
BapuaTuBHBII NPUKJIATHONH MOAYIb

Pazgen 10. MateMaTH4yecKHii MPAKTHKYM 4

Tema 10.1. CopepxaHnue yueOHOro Marepuaia 0,5

Marpuiibl ¥ onpeeauTenu CriocoOsl perieHus CUCTeM JIMHEWHBIX ypaBHeHHU. [lorsaTus: marpuna 2x2 u 3x3,
omnpenenuTens Matpuibl. Metosa ['aycca pemieHuss CUCTEM JMHEWHBIX YpaBHEHUM.
Pemenne npukianneix 3agad. [Ipumenenne matpuil B uHQOpMaTUKe

Tema 10.2. Coneprxkanue y4eOHOTro MaTepuasa 0,5

DeMeHTbI BeKTOpHOH | KommiaHapHble BekTophl. PasnokeHne BekTopa MO TpPeM HEKOMIUIaHAPHBIM

anreopsl BEKTOpaM. YPaBHEHHE IUIOCKOCTH. ['€OMETpUYECKUd CMBICI OMNpeaenuTens 2x2.
Pemenue npukiaaHbIxX 3a1a4

Tema 10.3. Conepkanue yaeOHOro MaTepuasa 0,5

KommnekcHsie yncna [Tonsitne xommiekcHoro uucia. ConpspKeHHbIE KOMIUIEKCHBIE YHUCIa, MOAYIb U
apryMeHT KOMIUIEKCHOro uucia. dopma 3amucu  KOMIUIEKCHOTO — YHclia
(reoMeTpuyecKkas, TpPUTOHOMETpUYECKas, anreOpamdeckas). ApudmeTndeckue
JEUCTBHS C KOMIUIEKCHBIMH YHCIIaMU

Tema 10.4. CopepxaHnue yueOHOro Marepuaia 0,5

I'padsr [Tonsitne rpada. CeszHblil rpad, nepeBo, Hukin rpad Ha Mmiuockoctu. PemieHue
NpUKIATHBIX 3a1a4. [Ipumenenue rpada B HHPOpMaATHKE

Tema 10.5. Copepxanue yueOHOTO MaTepuaa 0,5

3anaun MaTeMartu4eckoil | Bapuanuonnsiit  psaa. Iloauron dactor u  ructorpamma. CratucTuueckue

CTaTUCTUKH XapaKTePUCTHUKH psifia HAOII0AaeMbIX TaHHBIX

Tema 10.6. Copepxanue yueOHOTO MaTepuaa 0,5

Jlornueckue omepauuu | Jlornueckue onepauuu. [Ipumenenune nmarpamMm Oilepa—BeHHa a1 penieHue

C MHO>XCCTBaMH

TCOPCTUKO-MHOKCCTBCHHBIX 3aJa4 HpO(I)CCCHOHaHBHOﬁ HAIlpaBJICHHOCTH, 3aJad
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UHPOPMATUKU U JPYrUX Y4YEOHBIX IUCHMIUIMH W JUIS ONMCAaHHS peajbHbBIX
MPOLECCOB U SIBJICHUI

Tema 10.7. ConepxaHue yaeOHOTO MaTepralia 1
Pemenue 3aj1a4 | [IpumMeHeHne W3YyYEHHBIX MAaTeMaTHYeCKuX (AKTOB K peIIeHUI0 3a7ad  H3
MaTEMaTUYECKOTO Pa3IUYHBIX 00JIaCTeH HAYKH M PEATbHON KU3HH
IIpaKTUKyMa

CamocrosiTeJibHas padoTa 204
IIpomexyrounas arrectanus (Au¢depeHHPOBAHHBII 3a4€T) -
Bcero: 232
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3. YCJIOBUSI PEAJIM3ALIMA IPOTPAMMBbI OBILIEOBPA3OBATEJILHOM
JUCLUIINHDBI

3.1 MarepuajbHoO-TeXHHYeCKOe o0ecniedeHue

Peanuzanuss mnporpamMMbl  y4eOHOW  JMCUUIUIMHBI  IPOU3BOJUTCS C  NPUMEHEHHEM
JUCTAHLIMOHHBIX TEXHOJIOTMM M TpeOyeT Halnuuus 3JIEKTPOHHOM 00pa3oBaTeNbHOU Cpelbl;
y4eOHOTO KabuHeTa.

OGopynoBanue yueOHOro KaOnHeTAa:

® KJIaCCHas JI0CKa;

® [T0CaI0OYHBIE MECTA IO KOJIMYECTBY 00YJAIOLTIXCS;

e paboyee MECTO MPEIo1aBaTes;

¢ yueOHO-TIpakTU4YecKoe 000pyI0BaHUE, HEOOXOIMMOE ISl TPOBEJIEHUS TPETYCMOTPEHHBIX
MporpaMMoi mpaxkTudeckux 3aHstuil. B cootBerctBue ¢ m.4.4 ®I'OC CIIO nonyckaercs 3ameHa
000pyIOBaHUS €T0 BUPTYaIbHBIMHU aHATIOTAMH.

Texnnyeckue cpeacTBa 00yyeHHs:

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTynus» ¢ BO3MOXKHOCTBIO PAa0OThI C ANEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

® 3JEKTPOHHbIE OUOIMOTEUYHBIE PECYPCHI.

Y4eOHO-MeTOAUYEeCKOE 00ecTIeYeHre AU CUMIIIMHbI:

* METOIMYECKUE YKa3aHUs 110 OpraHu3alii IPaKTHYECKUX 3aHATUH;

* METOJIMYECKUE YKA3aHUs 110 CAMOCTOSITENIbHON padoTe.

IIporpamMHoOe o0ecnieyeHue:

IIporpammHoe oOecnieueHue, SBISIOIIEECS] YACThIO 3JIEKTPOHHOH MH(OPMAIMOHHO-
oOpa3oBaTesIbHOU cpezibl M Oasupyroleecs Ha TEIeKOMMYHUKAIIMOHHBIX TEXHOJIOTUAX:

- KOMIIBIOTEpHBIE 00YYaIOLIUe IPOrPaMMBbl;

- TPEHUHI'OBbIE U TECTUPYIOLINE IPOrPaMMBbl;

- UHTEJJIEKTYyaJIbHble POOOTU3MPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBIIIOJHEHHBIX padoT;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCyabTaHT Iutocy, «I'apanTy;

- anekTpoHHo-6oubmroTeuHas cucrema (OBC) OBC «IPR SMART» http://iprbookshop.ru/;

- mporpamma ympasiieHus oOpaszoBarenbHbM Hponieccom B OMOC (MudpopmanmonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenbHbIM nporeccoM. KOMBAT).

3.2. UndopmannonHoe obecriedeHue peaau3anu NporpamMmmbl
OcCHOBHBIC HCTOYHHKH
1. Amumos LI A., Kossirun FO.M., TkaueBa M.B. u np. Maremaruka.MaremaTuka: anredpa u
Hayaja MaTeMaTHYeCcKOTo aHajn3a, reoMeTpus. Anredpa W Hayasla MaTeMaTHYecKoro aHaiausa. 10 -
11 xnacc. - AkunonepHoe o6mmectBo «M3narensctBo «IIpocBemienues
2. Aranacsu JI.C., ByryzoB B.®., Kagomues C.b. u ap. Maremaruka: anrebpa M Hadajia
MaTeMaTH4ecKoro aHanusa, reomerpus. ['eomerpus 10 - 11 kmacc. - AKIMOHEpHOE OOIIECTBO
«M3narensctBo «lIpocsemenne»

DJIeKTPOHHbIE U3IAHUS
3. Beepoccuiickue natepaer-onmmmuaasl. - URL: https://online-olympiad.ru.
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4.Emunas xoJulekius 1uQpoBeix oOpa3zoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru.

5. Hayunas snextponHas 6ubianoreka (HIB). - URL: http://www.elibrary.ru.

6. OTkpbITHII KOJLIeDK. MaTtematuka. - URL: https://mathematics.ru.

7. TToBTropum matematuky. - URL: http://www.mathteachers.narod.ru .

8. CripaBOYHHMK 110 MaTeMaTHUKe JUTs IKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. depepanbbiii nopran «Poccuiickoe odpazoBanuey. - URL:http://www.edu.ru.
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBbHOM JUCHUILJIAHBI

KoHTpoJIb 1 0LIeHKA Pe3yJIbTaTOB OCBOCHUS 00IIe00pa30BaTeIbHON JUCIIUILIIHBI

PacKpbIBaIOTCA Yepe3 TUCLHUIUIMHAPHBIE PE3Y/bTAThl, HAIPABJICHHbIE HA (POPMHUPOBAHHUE OOLIUX

1 TIpOoeCCHOHANBHBIX KOMIIETECHIINH 110 pa3/iesiaM i TEMaM COJIepKaHusl y4eOHOTO MaTepHara.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEeHIHSA MeponpusiTUus

OK 01. Beibupars cmocobwr | Tema 1.1, 1.211-o/c, 1.3, | LtymupoBanwue

perieHus 3amau | 1.411-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeccuoHaTbHOM Temor 2.1- 2.7, 2.8 I1-o/c, | BeimosHenrne MpakTUYECKUX

JEATeNbHOCTH TpPUMEHUTEIbHO | 2.9. 3aJlaHul
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | BeimonHenue 3agaHuii Ha

3.7. AK3aMEHe

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

4.6.

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

5.4, 5.5I1-o/c, 5.6.

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

6.7-6.9.

Temsr 7.1, 7.2, 7.311-0/c,

714-7.7.
OK 02. UcnonszoBare | Tema 1.1, 1.2I1-o/c, 1.3, | ltynupoBanue
coBpeMeHHBIe cpencTBa noucka, | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
aHanu3za W uwHTepnperauud | Temsr 2.1- 2.7, 2.8 I1-o/c, | BrimosHeHne MpakTUYECKUX
nHpopManuu, 2.9. 3aJIaHuM
u undopmarmonnsie | Temsr 3.1 - 3.5, 3.6I1-o/c, | Beimosnenune 3amaHuii  Ha
TEXHOJIOTUU Ui BblMOJIHEHUs | 3.7. AK3aMEHe
3a/1a4 npodeccuonanpHor | Temsr 4.1 - 4.4, 4.511-o/c,
EeATEIIFHOCTH 4.6,

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

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

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

6.7-6.9.

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

714-1.7
OK 03. ITnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | LtynupoBanue
u peanu3oBbiBaTh cobctBeHHoe | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
npodeccruoHanibHOE Temsr 2.1- 2.7, 2.8 [1-o/c, | BeimonHeHne MpakTHUYECKUX
u JIMYHOCTHOE pa3Butue, | 2.9. 3aJaHuH
MPEIITPUHUMATEIBCKYIO Temsr 3.1 - 3.5, 3.6[1-0/c, | BeimonHenune 3amaHuii Ha
NEeSTENbHOCTh 3.7. SK3aMeHe
B mpodeccuonansHoit chepe, | Temnr 4.1 - 4.4, 4.5T1-o/c,
WCIIOJIb30BAThH 3Hanus | 4.6.

10 (bHHaHCOBOf/'I T'paMOTHOCTU

Temrur 6.1 - 6.5, 6.6I1-0/c,
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B pa3NMYHBIX  KU3HEHHBIX | 6.7-6.9.
CUTYaIUSIX Temwr 7.1, 7.2, 7.3I1-0/c,
74-7.7
OK 04. OddexruBro | Tema 1.1, 1.2[T-o/c, 1.3, | UlrymupoBanue
B3amMoJIeiicTBOBaTh W pabortats | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

B KOJIJICKTUBC U KOMaH/AC

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

BrinonHeHne npakTH4ecKux
3aJaHni
Brinonnenue 3agaHuid  Ha

5,4, 5.5I1-o/c, 5.6. JK3aMeHe
Tewmsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temnr 7.1, 7.2, 7.311-0/c,
74-7.7
OK 05. Ocymectisats yctHyo | Tema 1.1, 1.2I1-o/c, 1.3, | lltymupoBanue
U MUCbMEHHYI0 koMmmyHukauuto | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue

Ha TocydapcTBeHHOM  si3bike | Temsl 2.1- 2.7, 2.8 TI-o/c, | BrimosHeHHe MpaKTUYECKUX
Poccuiickoit Odenepamnu | 2.9. 3aJaHuN
c y4eTOM ocobenHocterr | Temur 3.1 - 3.5, 3.6I1-o/c, | BrimonHenue 3ajgaHuii  Ha
COIHAILHOTO 3.7. dK3aMEcHE
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-o/c,

4.6.

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

5,4, 5.5I1-o/c, 5.6
OK 06. IposiBasaTe rpaknancko- | Tema 1.1, 1.211-o/c, 1.3, | lltymupoBanue
MaTPUOTHYECKYIO nosuruio, | 1.4I1-o/c, 1.511-0/c, 1.6. TectupoBanue
JIEMOHCTPUPOBaTh  oco3HaHHoe | Temsl 2.1- 2.7, 2.8 II-o/c, | BrinmosHeHHe MpaKTUYECKUX
[IOBEJICHUE Ha ocHoBe | 2.9, 3aJaHui
TPaJIUIIMOHHBIX Temur 4.1 - 4.4, 4.5I1-0/c, | BeinonHenue 3agaHuii Ha
o0I1IeUesIOBEYECKUX LIeHHOCTeH, | 4.6. JK3aMeHe
B ToM uyumcie ¢ yderom | Temsl 5.1, 5.2, 5.3II-o/c,
rapMOHH3alUN 5,4, 5.5I1-o/c, 5.6.
MEKHAIMOHAJIBLHBIX Temer 7.1, 7.2, 7.3I1-0/c,
1 MEKPEIUTHO3HBIX OTHOIICHUH, | 7.4 - 7.7
MIPUMEHSTH CTaHIApPThI
AHTHUKOPPYIIIHOHHOTO
IMOBCACHUS
OK 07. CopetictBoBath | Tema 1.1, 1.2I1-o/c, 1.3, | lryaupoBanue
COXpaHEHUIO okpyxaromeit | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue
cpensl,  pecypcocbepexkenuto, | Temsr 2.1- 2.7, 2.8 [1-o/c, | BeimomHeHne MpakTHUYECKUX
MIPUMEHATH 3Hanus | 2.9. 3aJaHuH
00 W3MEHEHHHU kimmata, | Temsr 3.1 - 3.5, 3.6I1-0o/c, | BeimonHenue 3amaHuii  Ha
IIPUHIIMIIBI 6epexxiuBoro | 3.7. IK3aMEHE
IIPOU3BO/JICTBA, spdexruBno | Temsr 5.1, 5.2, 5.3II-o/c,

JIEMCTBOBATh B YPE3BBIYANHBIX
CUTYyaLUsX

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

I[IK 1.2. IlpumeHSATH HOPMBI
mpaBa Uil pelIeHUs 3anad B
npodeccruoHaIbHO N
JESATEITbHOCTH.

IT-o/c

[lItynupoBanue
TectupoBanue

BrlinonHenue npakTH4ecKux
3aJIaHuM

Brimonnenue 3aganuii Ha
JK3aMCHE
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