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Pabouas nmporpamma o011e006pa3zoBaTeIbHON JUCHUIUIMHGI 110 CIIEIIHAIBHOCTH
54.02.01 Au3aiin (mo orpacasim) pa3padoranHa Ha ocHoBe DegepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTENbHOIO CTAHAAPTA CPEJHEr0 MPO(HECCUOHATBHOTO
obpazoBanus (PI'OC CIIO), yTBepxkaeHHOro npukazoM MuHUCTEpCTBA
npocsenienusa Poccuiickoit @enepaunu ot S mas 2022 r. Ne 308,
3aperucTpupoBaHHOro MunuctepctBom roctuuu PO ot 25 urons 2022 r. Ne
69375), ¢ uamenenusimu ot 3 utois 2024r., denepaibHOro rocyJapcTBEHHOTO
00pa3oBaTeIbHOrO CTaHIapTa CPEeHEro 001Iero 00pa3oBaHus, YTBEPKIEHHOTO
[Ipukazom MunucrepcTBa 0d6pazoBanus U Hayku Poccuiickoit denepanuu ot 17 mas
2012r. No413 (B penakiuu ot 29 nexabps 2014r, 31 nexabps 2015r, 29 utons 2017r.,
24 cents6ps, 11 nexabpsa 2020r., 12 aBrycra 2022r., 27 nexabps 2023r.),
denepanbHO 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOT'O 001Iero 00pa3oBaHus,
yTBEPKAEHHON puka3om MuHnnpocsemenus Poccun ot 18.05.2023 Ne370
(3apeructpupoBanHoro B Muntocte Poccuu 12.07.2023 Ne 74223), IlpumepHoii
paboueii mporpamMmbl 0011e00pa30BaTEILHON JUCIUIUIUHB «MatemaTukay s
npodeccruoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3allli, YTBEPKICHHON Ha 3ace/laHuu
CoBerta 110 OlLIEHKE COJIEp’KaHUs U KaueCcTBa MPUMEPHBIX paboYuX Mporpamm
0011e00pa30BaTeILHOrO M COLUATBLHO-?KOHOMHYECKOTO IIUKJIOB CPEIHETO
npodeccuonansHoro odpazoBanus GI'bOY IO UPIIO Ilporokon Nel4 ot «30»
HOsIO0ps1 2022r.

3amecTuTeb JUPEKTOpa Mo yueOHoM padore: ~ M. O. IlapoBa

Opranuzanusa-pazpadotuuk: 'AIIOY «HabepexHOUSTHUHCKUN KO
UCKYCCTB»

Pazpaborunku: Myxutaunos P.A. — npenonaBatens [THK
«O06meo0pazoBaTenbHbIE U TYMaHUTAPHBIC yUYEOHBIC TIPEIMETHD)

PexoMmenmoBaHa MpeIMETHO-IIMKIOBOM KOMUCCHEH 001Ie00pa3oBaTEIbHBIX
Y TYMaHUTApHBIX JUCHUILIHH
ITpoTokon Ne 1 or«__31_» aprycra_2024r.

[Ipencenarens ; %/z/ JI.C. PaxmarynnvHa
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1. ITacmopT padoueii MporpaMMbl y4e0HOT0 PeAMeTa

«MaTeMaTHuKa»
1.1. MecTo OMCUMILUIMHBI B CTPYKType 00pa3oBaTe/ibHOH NPOrpamMMbl

CIIO:

O6meobpazoBaTenbHas AUCHUIUIMHA «MaTtemaTuka» sBiseTcs 00s3aTeabHOU
4acTblo 00111€00pa30BaTEIBLHOTO IIMKIIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU
¢ ®I'OC CIIO no «/Iuzain».

1.2. lean n miIanHupyemble pe3yJbTaThl OCBOCHHUSI TUCHUIIMHBI:

1.2.1. lHeab TUCHUIINHBI

Copnepxanue mporpamMmbl 00111€00pa30BaTeIbHON AUCHMIUIUHBL «MateMaTuka
HaIlpaBJICHO Ha JOCTH)KEHUE pE3yJIbTaTOB ee U3YYEHUS
B coorBeTcTBUM ¢ TpeboBanusMu DPI'OC COO ¢ yuyerom mnpodeccuoHaIbHON
HanpasienHoctu OI'OC CIIO. I[IpuopureTHBIMU LEIAMH OOYYEHUSI MaTeMaTHKe
Ha 6a30BOM YPOBHE SIBIISIFOTCS:

(opMupOBaHUE IIEHTPAIBHBIX MaTEMaTHYECKMX MOHATUN (YUCIO, BEIMYMHA,
reomeTpuyeckas (Qurypa, NnepeMeHHas, BEpPOSTHOCTb, (DYHKIUs), OOecledrBarOIINX
IPEEMCTBEHHOCTb U NIEPCIEKTUBHOCTh MATEMATUYECKOTO 00Pa30BaHUs 00Yy4arOIIHXCS;

HOJBEJCHHE OOydYaloIMXCsl Ha JOCTYIIHOM JJisi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMaTUKH W  OKPYXAloLIEro Mupa, IOHUMAaHUE MAaTEeMaTHKU
KaK 4yacTH OOIIEeH KyJIbTyphl YEIOBEUECTBA;

pa3BUTUE HWHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0oOyuaromuxcs,
II0O3HABATEIBHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
MHTEpECca K U3YUEHHI0 MaTEMaTUKH;

dopmMupoBaHue (QYHKIMOHAIBHOW MaTEeMaTHUECKOM TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh MAaTeMaTHYECKHE AacClEeKThl B PEAIbHBIX JKU3HEHHBIX CHUTYyalUsAX
" npu U3Y4YEHUU APYIMX  JAUCLUIUIMH, IPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, (GOopMymupoBaTh HMX Ha S3bIKE MaTeMaTUKH U CO3]aBaTh
MaTeMaTU4eCKue MOJEIH, NPHUMEHATh OCBOEHHBIM MaTeMaTHYEeCKHH  ammapar
ULl peuieHus] NPAaKTUKO-OPUEHTUPOBAHHBIX 3a]ad, 3a7a4 [po(ecCHOHATBHON

ACATCIBbHOCTH, HHTCPIIPCTUPOBATL U OLICHUBATDH IMOJYUCHHBIC PC3YJIbTAThI.



1.2.2. Ilnanupyembie  pe3yJbTaThbl OCBOCHUH  00mIe00pa3oBaTE/IbHOM
aucUIIMHLI B co0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O6mme kommnereHuuu (nanee — OK) u mnpodeccuoHalibHble KOMIETEHIUU
(manee — IIK) ®I'OC CIIO B coOTHECEHUU C JIMYHOCTHBIMU, METANpeAMETHBIMU
U TpPEeIMETHbIMU pe3yibTaTaMu oOydeHus Oa3oBoro ypoBHs (manee — [IPO)

®I'OC COO npencraBieHbl B TA0IHIIE:



Koa n HamMeHOBaHHUe

PesynbTaTsl 00yyeHus

(popmupyembIx
KOMIeTeHI i Oo6mme JlaCuMIIMHAPHbIE
OK 01. Beibupare croco0Osl | JINYHOCTHBIE — pe3ysbTaThl  JOJDKHBI — oTpaxars | [IP61. Bianenwe MeromaMu JT0Ka3aTeiabCTB, alrOpPUTMaMU

peleHns
npodeccnoHaIBHO N
JeATEIIbHOCTH
MMPUMCHUTCIIBHO

K pa3JIMYHbBIM KOHTCKCTaM

3aga4

B YaCTHU: TPYJOBOTO BOCIIUTAHUSA:
- TOTOBHOCTb K TpYydy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K  AaKTHUBHOW  JEATEIHLHOCTH
TEXHOJOTUYECKOW U COLIMATIBHON HAINpPaBICHHOCTH,

CIOCOOHOCTh MHUIUUPOBATh, IUTAHUPOBATh
u CaMOCTOSITENIHO BBITIOJIHATh TaKylo
NeSITeNIbHOCTD;

- HMHTEpEC K pa3IMYHBIM chepam

npohecCHOHANTBHOU JIEATETLHOCTH.
MeranpeaMmeTHble pe3yiabTaThl TOKHBI OTPAXKaTh:

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOSTEIHHO (hopMyIUpOBaTH
W aKTyaJlM3UpoBaTh MpoOJeMy, paccMaTpHBaTh
€¢ BCECTOPOHHE;

- yCTaHABJIUBATh CYIICCTBCHHBIN IIPU3HAK

WIM OCHOBaHHUS JUIS CpPaBHEHUs, KIaCCH(pHKAIIUU
u 00001IeHNS;

- OIpeeNATh IENH  JACSITeIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX J0CTHIKCHHS,
- BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS
B pacCMaTPUBAEMBIX SIBJICHHSIX;

- BHOCHUTb KOPPEKTHBBI B JICATEILHOCTh, OIICHHUBAThH
COOTBETCTBUE PE3YJIbTATOB  IICNSIM,  OICHHBATh
PUCKH TTOCIIEICTBUH IEATEIILHOCTH

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJCTh HaBBIKAMH Y4eOHO-HCCIICAOBATEIBCKOM
Y TIPOCKTHOM NIESTeTbHOCTH, HABBIKAMHU Pa3peIICHHS

3a1aBaTb

pelieHust 3a7ad; yMeHue (GOpMyIUpOBATH ONpEESICHUs,
AKCHOMBI

U TEOpPEMBl, NPUMEHATh HUX, MPOBOJIUTH JOKa3aTeJbHbIE
paccyXJeHUs B X0JI€ PELIeHUs 3ajay;

[1P62. YMmeHnue onepupoBaTh MOHATUSAMH: CTENEHb YHCIIA,
jJorapumM 4YHUCIa; YMEHUE BBINOJHATH  BBIYHUCICHHUE
3HAYCHU I

U 1npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTENEHSIMU U
norapudmamu, TpeoOpa3oBaHUs APOOHO-PAMOHATHHBIX
BBIPAKECHUI;

[1PG3. Ymenue omepupoBaTh MOHATHUSIMH: PAIMOHATIBHBIC,
UppanoHaIbHbIE, MOKa3aTeJbHbIE, CTEIICHHBIE,
Jgorapu(pMUUECKUe, TPUTOHOMETPUUYECKHE YpPAaBHEHHUS U
HEPaBEHCTBA, X CUCTEMBI;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: (QYHKIUA,
HernpepbiBHAs (QYHKIMSA, TPOU3BOJHAS, IepBOOOpa3Hasl,
OIpE/ICTICHHBI UHTErpal; yMEHHe HaXOAUTh IPOU3BOHBIE
JIEMEHTAPHBIX  (QYHKIMM,  MCIOJB3ys  CIIPaBOYHbIE
MaTepHalibl; UCCIIEA0BATh B MPOCTEHINNX citydasx GpyHKIUU
Ha MOHOTOHHOCTb, HaXoJIUTh HauOoJbIINe
U HauMeHbIIME 3HayeHHs (yHKUUN; CTPOUTH TpaduKH
MHOTOYJIEHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTUYeCKOTO aHajlIu3a; MPUMEHATh NPOU3BOJHYIO IpU
pelLeHnu 3aja4
Ha JIB)KEHHUE; PEIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIIME U HAMMEHbIINE 3HAUCHUS, Ha HAX0XK/IEHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YmMeHue omepupoBaTh NOHSATHAMU: pallMOHaJIbHAs
GbyHKIUA, MoKa3aTenbHas (YHKIUS, CTelNeHHas (yHKLus,
JorapupmMuuecKas ¢GyHKIU, TPUTOHOMETPUUECKHE
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pooem;

- BBISIBIIATDH MMPUYIUHHO-CJICACTBCHHBIC CBsA3HU
U aKTyaJIM3UpPOBATH 3aJdauy, BBIABUIaTb THUIIOTC3Y
(S5 pelicHuA, HaXO0IUuTh APryMCHTBI
JUIS JI0Ka3aTeNIbCTBA CBOUX YTBEPIKICHHIA, 3a1aBaTh
[1apaMeTpsl U KPUTEPUU PELICHHUS;

- AHAJIM3UPOBATH IIOJYUCHHBIC B XOAC PCIICHUA
3a1a4yu PE3YJIbTAThI, KPUTHYCCKU OLCHUBATH
nX HAOCTOBCPHOCTb, IPOTrHO3WPOBATH HN3MCHCHHC
B HOBBIX YCJIOBUAX;

pa3pabaThiBaTh IUTaH PEIICHUS MPOOJIEMBI C YIETOM
aHaJInu3a NMCIOINXCA MaTCpHaIbHBIX
U HEMATEpHUAJIIbHBIX PECYPCOB;

- YMETb NCPECHOCUTH 3HAHWA B IIO3HABATCIILHYIO
Y IPAKTHYECKYI0 001aCTH KUZHEACSITEIbHOCTH;

- YMGTB I/IHTerHpOBaTB 3HAHU n3 paSHI)IX
MPeAMETHBIX 00JIaCTeH;
- BBIIBUTaTh HOBEIE HJIEH, npeJIaraTh

OPUTHHAJIBHBIC IMOAXOAbI U PCHICHUSA

¢bynkiun, obparHeie (GYHKUIMH; YMEHUE CTPOUTH rpaduku
U3yYCHHBIX (YHKIMHA, WCHOJB30BaTh TpapuKd MpH
U3yYCHHUH MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 33124
U3 JPYruX Y4eOHBIX NTPEJAMETOB U 3aJad U3 pealbHOM
KU3HU; BBIpOKATh (QOpPMyJaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMeHnue peniath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJIE Ha TPOICHTHI, JOJM M YacTH, Ha JBWKCHHE,
paboTy, CTOMMOCTh TOBAapOB W YCIIYT, HAJOTH, 33/1a4d W3

obnmacT  ynpaBlieHUsT ~ JUYHBIMU U CEMEHHBIMH
¢uHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBEHCTBA M HX CHCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0OBATh  IIOJYYEHHOE  DPCIICHWE W OLICHUBATH
IPaBIONOI00HOCTh PE3yIbTATOB;

[1P67. VYwmeHue omnepupoBaThb MOHATUSMU: CpEIHEE

apudmernyeckoe, MeAMaHa, HauOOJblllee U HauMEHbIIee
3HAYCHUs, pa3Max, JUCIEPCHUs, CTAaHIAPTHOE OTKIOHEHUE
YHCIIOBOTO Ha0Opa; YMEHUE M3BJICKaTh, HHTEPIPETUPOBATH
uHpopMaIMo, TpEACTaBIEHHYIO B  Tabnumax, Ha
nrarpaMmMmax, rpadukax, OTpaKarolIyro CBOMCTBA peallbHBIX
NPOIIECCOB W SIBIICHHIA; TPEICTAaBISATh HWHOOPMALUIO C

MIOMOIIILIO TaOJIHIL H JTarpaMM; HCCIIENOBATh
CTaTUCTHYECKHE JaHHEIE, B TOM YHCIIe
C TpUMEHEHHuEeM TpadHuuecKuX METOJO0B M AJICKTPOHHBIX
CPEJICTB;

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CITy4YaHHBII OIBIT
U cliyyaiiHoe COOBITHE, BEPOSITHOCTh CIYYaliHOTO COOBITHS,
YMEHUE BBIUHUCIATH BEPOSITHOCTb C  MCHOJb30BAHHEM
rpaguuecKux MEeTOJ0B; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKTHI H
dbopMynBl TpU pElIeHUU 3a/la4; OLEHUBATh BEPOSATHOCTH

peabHbIX COOBITHIA; 3HAKOMCTBO
CO CIydaHbIMM BEIMYMHAMHU; YMEHHE TPUBOJIUTH
OpUMEpbl  TPOSIBIICHUsST 3aKOHAa OOJNBLIMX YHCENl B
IPUPOIHBIX




U OOIIECTBEHHBIX SIBICHUSX;
[TP69. YMeHue onepupoBaTh MOHATUSAMHU: TOUKa, IpsiMast,

IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTPaHHBIN yrou,
CKpELIUBAIOIINECS IIpsIMBIE, [1apaJuIEIbHOCTh u
NEePIEHIUKYIIIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YTOJI MEXIY IPSIMBIMH, YIOJI MEKTy IPSIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PAaCCTOSIHUE OT
TOYKA JIO IUIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBbIMH,
paccTosiHUE MEXAY IUIOCKOCTSIMHU; YMEHHUE HCIOJIb30BaTh
MpU  pEUIeHWH 3aad M3y4yeHHbIE (aKThl M TEOPEMBI
MJIaHUMETPUHU; YMEHUE OIICHHBATh pa3Mepbl OOBEKTOB
OKpPYKaIOILlero MUpa;

[1P610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CceueHHe MHOTOrpaHHMKa, KyO, Mapaiienenumes, npusma,
nupamuaa, GuUrypa u MOBEPXHOCTh BpAICHHS, UIUHID,
KOHyc, 1Imap, cdepa, ceueHUs (QUIYpHl BpaIICHHUS,
IUIOCKOCTh, Kacatomjasicss cdepbl, LIWIMHIAPA, KOHYca,
IUIOIIAb TOBEPXHOCTHM NHMPAMMIBI, IPU3MBL, KOHYCA,
MUAJIUHIPA, TUIOIaab chepbl, 00beM KyOa, MPSIMOYTOJIBHOTO
napajielenunena, NUpPaMUIbl, OPU3MBIL,  LWJIWHJpA,
KOHyca, LIapa; YyMeHHe u300paxaTb MHOTOIPAaHHUKH
U TOBEPXHOCTH BpalIlCHUs, HUX CEYEHUs OT pYyKH, C
MIOMOIIBI) YEPTEXKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CpPEACTB;  YMEHHE  paclo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;,  YMEHUE  pACIIO3HABAaTh  IpPaBUJIbHBIC
MHOTOI'PaHHUKY;

I[IP611 VYMeHue omnepupoBaTh TMOHATHAMH: JBHKCHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOILLIECHHE IUIOIIA/EH IOBEPXHOCTEH H
00HeMOB MOJOOHBIX (GUTYp TIPU PEIICHUH 331aY;

[1P612. VYMeHHe BBIUUCIATH T'€OMETPHUYECKHE BEITMYUHBI
(mmuHA, Yroni, IUiomiaas, 00beM, MIOLAAb MOBEPXHOCTH),
UCIIOJIB3YS H3Y4eHHBIE (POPMYIIBI U METOJIBL;

[1P613. YMeHue onepupoBaTh MOHATHSAME: MPSMOYTOJIbHAS
CUCTEMa KOOPJMHAT, KOOPJAWMHATHI TOYKH, BEKTOD,




KOOPJMHATBl BEKTOpPAa, CKAIIPHOE IIPOU3BEIECHUE, YIoJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHUCIJIO; HAXOJIUTh C IIOMOIIbK H3Y4YEHHBIX
dopMyn KOOpIAMHATBI CEpPEAMHBI OTpE3Ka, pacCTOSHUE
MEX/1y IByMSI TOUKAMU;

[1P614. YMmenue BbIOMpaTh NOIXOASIINN N3YYEHHBIH METO1
JUIsL PpELICHMs 3aJadd, paclo3HaBaTb MAaTEMaTHYECKUE
(dakThsl

Y MaTeMaTHUYeCKUEe MOJIETHN B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIGHUSX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MAaTE€MaTHYECKOU HAyKH

OK 02. Hcnonp3oBath
COBPEMECHHBIC CpencTBa
MMOWCKa, aHaJIn3a "
MHTEpIpeTaluy Hpopmanuu,
151 nH(OpPMaITMOHHBIC
TEXHOJIOTUU JUIS BBIIOJHEHUS
3a/1a4 npodecCuoHATBHON

JICATCIBHOCTH

JIMIHOCTHBIE PEe3yJIbTaThl JIOJKHBI
YaCTH: [ICHHOCTH HAyYHOTO TIO3HAHMS
-C()OpMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOLIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO

Ha JIMAJIOTe KYJIBTYP, CTOCOOCTBYIOMIETO OCO3HAHUIO
CBOETO MECTa B MOJIMKYJITYPHOM MHpE;
MertanpeaMeTHbIe Pe3ynbTaThl JODKHBI OTPAKATh:
Ognanenue YHUBEPCAJIbHBIMU y4eOHBIMU
MO03HABATEIBbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmaruen:

- BIIQJICTh HAaBBIKAMH IOJIydeHHUsS WHQPOpPMAIMU U3
WUCTOYHUKOB  Pa3HbIX THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBIISITh TOUCK, aHAIU3, CUCTEMATHU3AIMIO U
WHTEPIPETAIMIO UHPOPMALIMU PA3JINYHBIX BHUJIIOB U
(dbopM mpecTaBICHUS;

- CO3/aBaTh TEKCThl B PA3IUYHBIX (QopmaTax C
y4eTOM Ha3zHadeHWs WHPOpMAIUU U  LEJIeBOU

oTpakaTh B

ayIUTOpUH,  BBIOMpas  ONTUMAIbHYIO  (opMy
MpeACTaBICHUS
Y BU3YyaJIM3aIlii;
- OIICHUBAaTh  JIOCTOBEPHOCTb,  JIETUTHMHOCTb

[1P61. Bnagenune Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pemieHust 3aaad; ymMeHue (QopMyIHpoBaTh OINpPEACTICHUS,
AKCHOMBI

U TEOPEMBbI, MPHUMEHSITh WX, MPOBOJUTH JOKa3aTEIbHBIC
paccyX/IeHUs B XOJIe peUIeHHs 3a/1a4;

[1PG2. Ymenue omepupoBaTh MOHATHSMHU: CTEIICHb YHWCIIA,

jgorapumM 4YHClIa; yYMEHUE BBINOJHATH  BBIUKCICHHE
3HAYECHUU

U 1npeoOpa3oBaHHUsl  BBIPAKEHUH CO  CTENEHSMU H
norapu@mamu, MnpeoOpa3oBaHus APOOHO-PALMOHATBLHBIX
BBIPAYKCHMUI;

I1PG3. YMmenue omepupoBaTh MOHATHUSIMH: PAIMOHATIBHBIC,
UppalMoHaIIbHBIE, MOKa3aTesbHbIE, CTETICHHBIE,
jgorapuMuUecKre, TPUTOHOMETPUYECKHE YpPaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;
[1P64. VYwmenue omepupoBaTh TMOHATUAMU: (PYHKIIHUA,
HenpepbiBHas (DyHKIUS, MPOU3BOJAHAsA, IEpPBOOOpa3Has,
OIIPENEIICHHBIN UHTETPAl; YMEHUE HAXOAUTH IPOU3BOIHBIE

SJICMCHTAPHBIX (I)YHKI_II/II‘/’I, HCIIOJIb3YA CIIpaBOYHBIC
MaTepHraJibl; UCCIICAOBATDH B HpOCTCﬁMHX clrydasax (I)YHKI_II/II/I
Ha MOHOTOHHOCTbD, HaxXoauThb HanOOJIbIINE

U HauMeHbIIME 3HaueHHs (yHKUUN; CTPOUTH TpaduKH
MHOTO4JIEHOB c YCII0JIb30BAaHUEM anmapara




uHbOpMaIUK, €€ COOTBETCTBHE
MOPaJIbHO-3TUYECKUM HOPMaM;
- UCTOJB30BaTh CPEACTBA HH(POPMALMOHHBIX U

MpaBOBbIM U

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3allMOHHBIX  3aJad  C  COOJIOJIEHUEM
TpeOOBaHUN APrOHOMHKH, TEXHHKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus, TMPaBOBBHIX U
STUYECKUX  HOPM, HOPM  HH(POPMAIMOHHOU
0€30MacHOCTH

MaTEMaTUYECKOI0 aHaIM3a; IPUMEHATh IIPOU3BOJHYIO MpHU
pelieHnn 3aja4
Ha JIB)KEHUE; PEelaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE U HAUMEHBIINE 3HAYEHUS, HA HaX0XKICHNE
IyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh MOHATUSAMU: pallMOHAIbHAS
¢GyHKIMA, TOKa3aTenbHas (YHKIUS, CTeleHHas (yHKIWS,
Jgorapudmuueckas ¢byHKIMA, TPUTOHOMETPUUECKUE
¢byHkuMM, oOpaTHbIe (YHKIMHM; YMEHHE CTPOUTH Tpaduku
U3YYEHHBIX (DYHKUMH, HCIOJIb30BaTh TIpaduku  1pu
M3YYEHUH MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILIEHUH 3aj1a4
W3 JPYruX YYEeOHBIX TPEJAMETOB U 3aJad W3 pealbHOM
JKU3HU; BBIp@XaTh (QOpPMYIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

[TP66. YMmeHnue pemiath TEKCTOBBIE 3a/1a4M Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM W YacTH, Ha JBHU)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 3aJa4d W3

obnmacT  ympaBlieHUsT ~ JUYHBIMHU U CEMEHHBIMH
(¢buHaHCaMH),  COCTaBJISITh  BBIPAKCHUS,  YPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBbl 10 YCIOBUIO 3aJayH,
UCCIIEIOBaTh  NOJYYEHHOE  pelIeHHe U  OLICHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

I[IP67. VYmeHuwe omnepupoBaTh TMOHATHSIMHU: CpEIHEE

apudmernyeckoe, MeAuaHa, HauOoJblllee U HauMEHbIIIee
3HAYEHUS, pa3Max, AUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOTO0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATH
uH(pOpMaLIMIO, TPEJICTaBICHHYIO B  Ta0nMiax, Ha
quarpammax, rpadukax, OTpakarollyro CBOHCTBA pealbHBIX
MPOLIECCOB U SBJICHUI; MPECTAaBIATh HHGOPMAIUIO C

MOMOINBI0  TaOMWII W JUarpaMM;  HCCIENIOBaTh
CTaTUCTHYECKHUE JIaHHBIE, B TOM qHcie
C TMPUMEHEHHEM TpapHUUECKUX METOJIOB W 3JICKTPOHHBIX
CPE/CTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4allHbIM OTIBIT
U CIy4aiiHOE COOBITHE, BEPOSATHOCTh CIY4aiHOTO COOBITHS,
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YMEHHE BBIUUCIATH BEPOSTHOCTH C HCIOJB30BAHUEM
rpau4ecKux METOJIOB; IPUMEHSITh (OPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHAaTOpHbIe (DAaKTBl |
(GopMyNbl TIPU pelIeHWH 33/a4; OICHHBATH BEPOSTHOCTU
pearbHBIX COOBITHIA; 3HAaKOMCTBO
CO CIIyJalHBIMH  BEIMYMHAMH; YMEHHE TPHUBOJIUTH
OpUMEpPHl  TIPOSIBIICHHWSI 3aKOHAa OONBIIMX YHCENl B
IIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBICHUSX;

[TP69. YMeHnue onepupoBaTh NOHATHUAMU: TOUKa, MpsiMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yroJi,
CKpELIMBAIOIINECS MIpsIMBIE, MapaJuIeIbHOCTh "
NEePIEeHIUKYISIPHOCTD TIPSIMBIX

Y IJIOCKOCTEM, YTOJ MEXIY IPSIMBIMH, YTOJI MEXKTy MPSIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IMIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 TIOCKOCTH, PAacCTOSTHUE MEXAY MPSIMBbIMH, PaCCTOSIHUE
MEXy IUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPH PEIICHUH
3aJa4  M3y4deHHble (AKTBI U TEOPEMbl IUIAHUMETPHH;
YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETo
MHUpA;

I1P610. Ymenue onepupoBaTh MOHATUSIMH: MHOTOTPAHHUK,
ceueHHe MHOTrOrpaHHMKa, KyO, Mapaiienenure],, npusma,
nupaMuia, GUrypa M MOBEPXHOCTb BpAIICHUS, IMIUHID,
KOHyc, 1map, cdepa, ceueHUs QUIYpHl BpaIICHHUS,
IUIOCKOCTh, Kacaromjasicss cdepbl, LIWIMHIAPA, KOHYca,
IJIOIIAb TIOBEPXHOCTM NHPAMHIBI, IPU3MBL, KOHYCA,
HWIMHJIPA, oML chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajiejenunena, NUpPaMUbl, OPU3MbI,  LUAJIUHIPA,
KOHyca, IIapa; yMeHHe M300pakaTb MHOTOIpaHHHUKH
U TIOBEPXHOCTHU BpaUICHMs, HMX CEYEHHS OT PYKH, C
IIOMOUIBI0 YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX
CPEICTB;  YMEHHME  pACIO3HAaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHUE  paclo3HaBaTb  IPAaBHJIbHBIC
MHOTOTPaHHUKY;
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IIP611 VYMeHue omnepupoBarh TMOHATUSAMHU: JBUKECHHE
B TIPOCTPAHCTBE, NOJOOHBIE (UTYpBl B TPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOLICHHE IUIOIIAJEH IIOBEPXHOCTEU H
00BeMOB TIOJJOOHBIX (DUTYP TIPU PEIICHUH 3a/1a4;

[1P612. YMeHHEe BBIUUCIATH I'€OMETPUUYECKHUE BEIUYUHBI
(nmuHa, yroj, IJIomaab, 00bEM, IJIOMIAlb MOBEPXHOCTH),
UCTIOJIB3YS H3y4eHHBIE (POPMYIIBI U METO/IBI,

[1P613. YMeHue onepupoBaTh MOHATUSAMU: MPSAMOYTOJIbHAS

CUCTEMa KOOpJMHAT, KOOPJAMHATBl TOYKH, BEKTOp,
KOOpJMHATBl BEKTOpA, CKAIIPHOE IPOU3BEIEHHUE, YIroi
MEXay BEKTOpaMH, CyMMa BEKTOPOB, IpOU3BEACHUE

BEKTOpa Ha YHUCJIO; HAXOJIUTh C IOMOIIbI H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEpPEAMHBI OTpe3Ka, pacCTOSHUE
MEX/1y IByMSI TOUKAMH;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3Y4YEHHBIH METOT
JUIs pellleHus 3ajaud, paclo3HaBaTh MaTeMaTHYecKhe
(bakThl

U MaTeMaTHYeCKHe MOJETU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE NPHUBOJUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHI POCCUMCKOM UM  MHUPOBOI
MAaTeMaTUYECKON HAyKH

OK 03. [InanupoBath
u pealin30BbIBATh
coOCTBEHHOE
npodeccruoHalbHOE

U JUYHOCTHOE pa3BUTHE,
MpeANPUHIMATENBCKYIO
JeSITENEHOCTD

B nipodeccroHanbHol chepe,
HCIO0JIb30BATh 3HAHUs
10 TPaBOBOM U (hPUHAHCOBOM
IPaMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYaIIHIX

JIMYHOCTHBIE  pe3yNabTaThl  JIOJDKHBI ~ OTPaKaTh
B YaCTH: JIyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- copMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS,
THYECKOTO MOBEICHHUS,;

- CIOCOOHOCTh OIEHMBATh CUTYAIMIO U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIC HOPMBI U [IECHHOCTH;

- OCO3HaHWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOHYHUBOTO OYIYyIIETO;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM POIMTEISIM
U (WIK) IpyruM 4iieHaM CEMbH, CO3J[aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TIPUHATHS  LIEHHOCTEU
CEeMEWHOM JKU3HU B COOTBETCTBHH C TPATUIMSIMU
HapooB Poccun;

I1P61. Bnagenne mMeromamMu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pemieHusl 3aaad; yMmMeHue (GopMyIHpoBaTh OIpEACTICHUS,
aKCHOMBI

U TEOPEMbl, MPUMEHATh X, MPOBOJAUTH JI0KA3aTEIIbHBIE
paccyKJIeHUs B XOJ€ pelLIeHUs 3a1a4;

[1P64. VYwmenue omepupoBaTh MOHATUAMU: (PYHKIHUA,
HenpepbiBHas (DyHKIUS, MPOU3BOJAHAsA, IEpPBOOOpa3Has,
OIIPE/IETIECHHbIN UHTErpall; YMEHUE HAXOIUTh MIPOU3BOJHBIC
DIIEMEHTapHbIX  (YHKIHMH,  UCHONB3YyS  CIIPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx QyHKINUN
Ha MOHOTOHHOCTb, HaXOJHUTh HanOOJIbIINE
U HauMEHbIIWME 3Ha4eHHs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJICHOB c HCTOJIb30BaHUEM anmapara
MAaTE€MaTUYECKOT0 aHaIN3a; MPUMEHSITh NTPOU3BOJHYIO MPHU
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MeranpeaMeTHbIE pe3yabTaThl IOKHBI OTPAXKATh!
OBnajgeHue  yHUBEPCATBHBIMU  PETYJISITUBHBIMU
JICUCTBUSIMU

a) caMOOpraHu3alus:

- CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATEIbHYIO
NESITEIbHOCTh,  BBISIBJISTH  MPOOJIEMBI, CTaBUTh
u (hopMyIupoBaTH CcOOCTBEHHBIE 3a/1a4un
B 00pa3oBaTeibHON ACATEIBHOCTH W IKU3HCHHBIX

CUTyallUsIX; CaMOCTOSITEIbHO COCTaBJISITh  IUIAH
pemeHuss TpoOJieMbl C  yYETOM  HUMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOHOCTEHN
W TPeArnoyYTeHWi;  JaBaTh  OIEHKY  HOBBIM
CUTYaIIHIM;

0) CaMOKOHTPOJIb:

HCII0JIb30BaTh IPUCMBI pe(l)J'IGKCI/II/I IS OOCHKU
CUTYaIliH, BBIOOpa BEPHOTO PELLIEHUS;

- yMeThb OILIGHMBAaThb PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS M0 UX CHUKEHHIO;

B) SMOIMOHAJIBHBIN HHTEIUIEKT, MPEINOJIaralonui
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBAILIMM, BKIIOYAIOIIECH CTPEMIICHHE
K JOCTHXKEHMIO LEeJIM U YCHexXy, ONTHMH3M,
WHUILMATUBHOCTb, YMEHHE JIeHiCTBOBATb, HCXOJA
13 CBOMX BO3MOXHOCTEH;

- SMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTH MOHUMAThH
SMOIIMOHAIBHOE COCTOSHUE JPYruX, YUUTHIBAThH
€ro  IpH  OCYUIECTBICHUHM  KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMATIbHBIX HABBIKOB, BKJIFOUYAIOITNX
CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C JPYTrUMHU
TMOJbMH, 3a00THTHCS, TPOSBIATH HHTEpPEC U
pazpemiats KOHQIUKTHI

pelieHnn 3aja4
Ha JIB)KEHUE; PELIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOOJIbIINE ¥ HAMMEHBIINE 3HAUCHHS, HA HAX0XKJICHHE
IyTH, CKOPOCTH U YCKOPEHUS;

[1PGS. YMeHue omepupoBaTh MOHSATHUAMH: PAIlHOHAIbHAS
GyHKIMSA, TOKa3aTenbHas (YHKIUS, CTeeHHas (yHKIWS,
JorapupmMuIecKas ¢byHKIMS, TPUTOHOMETPUUECKHE
¢yHkuu, obpaTtHbie (YHKIWH; YMEHHUE CTPOUTH Tpaduku
U3YYEHHBbIX (DYHKUMH, HCIOJIb30BaTh TIpaduku  mpu
M3YYEHUH MPOLIECCOB M 3aBUCUMOCTEH, IIPU PEILIEHUH 3aj1a4
W3 JAPYruX YYEeOHBIX TPEJAMETOB U 3aJad W3 peaTbHOM
JKU3HM; BBIp@XaTh (QOpPMYNaMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

[TP66. YMenue pemath TEKCTOBbIE 3a/1a4M pPa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTHI, JOJIM W YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 33Ja4dl U3

obnmacT  ympaBlieHHUs ~ JUYHBIMHU U CEMEHHBIMH
(¢buHaHCaMH),  COCTaBJISITh  BBIPAKCHUS,  YPaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBI 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh  NOJYYEHHOE  pElIeHHe U OLCHHUBATh
MPaBI0I0I00HOCTH PE3yJIbTaTOB;

I[IP67. VYMeHuwe omnepupoBaTh TMOHATHSIMHU: CpEIHEE

apudMeTHyecKkoe, MeauaHa, HauOoibllee M HauMEHbIIEe
3HAYECHMS, pa3Max, NUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBATh
uHpOpMALIMIO,  TPEACTaBIEHHYH0 B  Tabiaumax, Ha
qrarpaMmMmax, rpapukax, oOTpaXkarollyro CBOWCTBA peabHbIX
IPOLIECCOB U SBJICHWM; MPEICTaBIATh HH(POPMALUIO C
NOMOIbI0  TAabaMIl M JUarpaMM;  UCCIeNoBaTh
CTaTUCTUYECKUE JaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpau4ecKux METOJI0B U SJEKTPOHHBIX CPE/ICTB;

[TP68. YMeHnue onepupoBaTh MOHATUAMU: CIy4allHbIM OTBIT
U CIydaifHOe COOBITHE, BEPOSATHOCTh CIy4aitHOrO COOBITHS,
YMEHUE BBIUKCIATH BEPOSATHOCTb C  MCIOJB30BAHUEM
rpau4ecKux METOJIOB; IPUMEHSTh (HOPMYJIbI CIOKEHUS U
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YMHOXXEHHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (HAKThl H
(dopMynbl MpU pelIeHUH 33/1a4; OLEHHBATH BEPOSTHOCTU

peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4allHbIMM BEJIMYMHAMHM; YMEHHME IIPHUBOJUTH
OpUMEpPHl  TIPOSIBIICHHSI 3aKOHAa  OOJNBIIMX YHCENl B
IIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1PG14. YMenue BbIOMpATH MOAXOASIINN U3y4E€HHBIA METO/
JUIsL pELICHHs] 3aJadd, paclo3HaBaTb MAaTeMaTHYECKUeE
(bakTsI

Y MaTeMaTHYeCKHe MOJETN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEpPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUHMCKOM M MHPOBOU
MaTE€MaTHYECKOW HAyKH

OK 04. D dexTrBHO
B3aMMO/ICNICTBOBATh

u paboTaTh B KOJUICKTHBE
1 KOMaH/e

JIM9HOCTHBIE  Pe3yabTaThl  JOJDKHBI  OTPaKaTh
B YaCTH: IIEHHOCTH HAyYHOTO MO3HAHUS: OCO3HAHUE
IICHHOCTH HAyYHOW JeATEIBbHOCTH, TOTOBHOCTH
OCYIIECTBJISATh TMPOCKTHYIO W HCCIEAOBATEIBCKYIO
JESTETFHOCTh MHANBUYATBHO U B TPYIIIE
MeranpeaMeTHbIE pe3yIbTaThl I0JDKHBI OTPAXKaTh:
OBnageHue yHUBEPCATLHBIMA KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) coBMecTHas ACSITSIBHOCTD:

- TOHMMAaTh W WCHOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW U MHIUBUIyaIbHON PabOTHI;

- TNPUHUMATHh I1IEJTM COBMECTHOW JCSITCIBHOCTH,
OpraHU30BBIBAaTh M KOOPJIUHUPOBATH ICHCTBHUS II0
e€e JOCTIDKEHHIO: COCTAaBIATh IUIAH JIEMCTBUH,
pacrnpenensiTs poid ¢ y4eTOM MHEHHH y4aCTHHKOB
00CYKJaTh pe3ylbTaThl COBMECTHOM paboThI;
OBnaseHue  yHHBEPCAJbHBIMH  PETYISATUBHBIMU
JIEUCTBUSIMHU:

I') IpUHATHE ce0s U APYTUX JHOACH:

- IPUHUMATh MOTHBBI U apTYMEHTBI IPYTHUX JIOACH
P aHATIN3€ PE3YNIbTATOB JESITENLHOCTH,

[1P67. VYwmeHue omnepupoBaThb MOHATUSMU: CpEIHEE
apudmernyeckoe, MeanaHa, HauOoJblllee U HauMEHbIIee
3HAUEHHUs], pa3max, JUCIEpPCHUsi, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOT0 Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpopMaIMo, TPENCTaBIEHHYI0O B  Ta0OnuIax, Ha
nuarpammax, rpadukax, OTpakarollyro CBONCTBa peabHbBIX
MPOLECCOB U SBJICHUN; MPEACTaBIATh HHGOPMAIUIO C
NOMOLIpI0  Tabnull ¥ JuarpamMM;  UCCIIEJOBAaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpauuecKux METOA0B U AJIEKTPOHHBIX CPEJICTB;

ITPGS. YMmeHue onepupoBaTh MOHATUSIMHU: CIIYIalHBIA OTBIT
U cliyyaiiHoe COOBITHE, BEPOSITHOCTh CIY4aliHOTO COOBITHS,
YMEHUE BBIUMCIATh BEPOSTHOCTb C  HCIOJB30BAHUEM
rpaduuecKkux METOJ0B; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (DAaKTHl H
GopMynbl NpU peIlIeHUH 337a4; OLEHMBATh BEPOSITHOCTU
pearbHbIX  COOBITHH; 3HAKOMCTBO CO  CIIy4ailHBIMHU
BEJIMYMHAMHU; YMEHUE IPHUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa O0bIINX qucen B IIPUPOIHBIX
U OOIIIECTBEHHBIX SIBICHUSX;

[1P614. YMeHue BRIOUpATh MOAXO SN H3YYEHHBIH METO
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- TPU3HABATh CBOE MPABO U MPABO JIPYTHX JIKOACH
Ha OIINOKH;

- pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TIO3UIHH
JPYroro YelioBeKa

JUIsL PpELICHHs 3aJadd, paclo3HaBaTb MAaTeMaTHYeCKUe
(baxTb

Y MaTeMaTUYECKUE MOJIEIHN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHE IPUBOJUTH INPHUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MAaTE€MaTHYECKOU HAyKH

OK 05. OcymecTBiArh
YCTHYIO ¥ NHUCHBMEHHYIO
KOMMYHHUKAITHIO

Ha TOCY/IapCTBEHHOM SI3BIKE
Poccniickoit denepanuu
C Y4eToM OCOOEHHOCTEH
COIMAIBHOTO ¥ KYJIBTYPHOTO
KOHTEKCTa

JIngHocTHBIE PE3YJIbTAThI JOJIDKHBI
B YaCTH: 3CTETHYECKOTO BOCITUTAHUS:

- OCTCTHYECKOC OTHOIICHUC K MHPY, BKIIIOYAA
OCTCTUKY 6BITa, HAay4YHOTI'O n TEXHUYCCKOT O
TBOPUYECTBA, CIOPTa, Tpyda U OOMIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH BOCIIpUMHHUMAThb PpPa3jIWYHBIC BUIBI
HUCKYCCTBA, TpaAullMld ©W TBOPUCCTBO CBOCTO H
JNPYTUX  HApoOJOB, OIIyIlaTh  AMOIIMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

MertanpeaMeTHble pe3yinbTaThl JOKHBI OTPAaXKaTh:
OBnazneHue yHUBEpCATbHBIMH KOMMYHHKATUBHBIMU
NEUCTBUSIMU:

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

- pacrno3HaBaTh HeBepOaJbHbIE CpeACcTBa OOIIEHMUS,
MOHUMAaTh  3HAUYEHUWE  COLHUAJbHBIX  3HAKOB,
pacrno3HaBaTh MPENOCHUIKU KOH(IUKTHBIX
CUTYyallui ¥ cMr4aTh KOH(IUKTBHI;

- pa3BepHYTO M JOTHMYHO H3JaraTh CBOIO TOYKY
3pEHUsl C UCTIOIb30BAHUEM A3BIKOBBIX CPEJICTB

OTpaxkaTh

[1P61. Bnanenue merogamMu J0Ka3aTENIbCTB, AJITOPUTMaMHU
pemieHus 3aaa4; yMeHue (OpPMYIHPOBATH OIPEICICHUS,
aKCHOMBI W TEOPEMBI, TMPHUMEHATh WX, MPOBOJIUTH
JIOKa3aTeIbHBIE PACCYXKACHUS B XO/I€ PEIICHHUS 33134,

[TP68. YMmeHnue onepupoBaTh MOHATUSAMU: CITy4alHbIHN OIBIT
U CIIy4aifHO€ COOBITHE, BEPOATHOCTh CIIYYalHOTO COOBITHS;
YMEHHE BBIUUCIIATH BEPOSTHOCTh C HCIOJH30BAHUEM
rpadu4ecKuX METOJIOB; PUMEHSTH (HOPMYIIBI CIOXKEHUS U
YMHOKEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (DAaKTHl H
GopMyNBI TIpU pelIeHWH 33a/a4; OICHHBATh BEPOSITHOCTH

peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YaHBIMH  BEJIMYMHAMH; yMEHUE TPUBOIUTH
OpUMephl TPOSIBJICHHUSI 3aKOHA OOJBIIMX 4YHCET B
MPUPOTHBIX

U OOIIECTBEHHBIX SBJICHUSX;
ITPGY9. YMmeHue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsMas,

MJIOCKOCT, IPOCTPAHCTBO, JIBYIPaHHBIH yroJi,
CKpeIlHBaOIINecs npsiMbIe, NapajyuieNbHOCTh u
MEePIEeHIUKYISIPHOCTD MPSIMBIX

U TIOCKOCTEH, Yroi Mexay IpsIMbIMH, YTOJI MEXY NPSAMOM
U IUIOCKOCTBIO, YIOJ MEX/IY IUIOCKOCTSAMH, PAcCTOSHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCCTOSIHUE MEXIY MPSMBIMHU, PACCTOSHUE
MEXy IJIOCKOCTSMHU; YMEHHUE HCIIOJIb30BaTh IIPU PELICHUH
3aJa4 U3yuyeHHble (aKThl W TEOpPEeMbl IUIAHUMETPUH;
YMEHHE OLIEHUBaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

[1P610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOTPAaHHUK,
CeueHHe MHOTOIpaHHMKA, KyO, MapajuleJenuIes, npu3ma,
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nupamMuia, Urypa M IMOBEPXHOCTHh BPAIICHHS, IVIIUHID,
KOHyC, 1map, cdepa, cedyeHuss (QUrypbl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cgepsl, IWIMHAPA, KOHYcCa,
IUIONIalb TIOBEPXHOCTU MUpaMHUAbL, NPU3MBI, KOHYcCa,
IWIMHApPA, TIomansk chepbl, 00beM Kybda, IpSIMOYTOIBHOTO
napajulejienunena, NUpamMuAbl, OPU3MBIL,  LWIMHJpA,
KOHyCa, IIapa; yMEHHe H300pakaTb MHOTOIPAaHHHUKH
U TIOBEPXHOCTHU BpALICHMS, HX CEYEHHs] OT PYKH, C
MOMOIIBI0 UYEPTEKHBIX HWHCTPYMEHTOB U IJIEKTPOHHBIX
CPEICTB;  YMEHHME  pAacllO3HaBaTb  CHUMMETPHIO B
IPOCTPAHCTBE; YMEHUE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOT'PaHHUKH;

[1P611 VYmeHue omnepupoBaTh TMOHATUSAMHU: JBUKECHHE
B TMPOCTPAHCTBE, MOJOOHBIE (HUTYpHl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHWE IUIOMIAACH MOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYp IIPU PEIICHUH 3a]a4;

[1P612. YMeHHE BBIUHCIATH TE€OMETPHUUYCCKUE BEITUYMHBI
(nmuHa, yroJ, IUIomaab, 00BhEM, IJIOMIAlb TMOBEPXHOCTH),
UCIOJIBb3YS U3y4EHHBIE (POPMYIIBI M METOIbL;

[1P613. YMmeHnue onepupoBaTh MOHATHSAMHU: TIPSIMOYTOJIbHAS
cucTeMa  KOOPAMHAT, KOOPAMHATBI  TOYKH, BEKTOD,
KOOPJMHATBl BEKTOpPAa, CKAISIPHOE IPOU3BEIAECHHUE, YIoJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJICHUE
BEKTOpPAa Ha YHCJIO; HAXOJUTh C IOMOIIBK H3yYEHHBIX
dbopMyn KOOpAMHATHI CEpPEAMHBI OTpE3Ka, pPACCTOSHHE
MEXIy JIBYMSI TOUKaAMU;

[1P614. YMmenue BoIOMpaATh MOIXOASIINN U3y4YEHHBIH METO/T
JUIsL pEeLeHUs] 3aJayud, pacro3HaBaThb MATEMAaTHUYECKHE
(dakThl

¥ MaTeMaTHYeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOU
MaTE€MaTUYECKOU HayKu
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OK 06.
I'PaKIaHCKO-
MIaTPUOTUYECKYIO IO3ULHUIO,
JEMOHCTPUPOBATH
OCO3HaHHOE IIOBEJICHUE
Ha  OCHOBE  POCCHMCKHX
JyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCIC
C y4eTOM TapMOHH3aLUHU
MEKHAIIMOHAJIbHBIX

u MEKPEIUTHO3HBIX
OTHOILEHHUH, [IPUMEHSATH
CTaHJapThI
AHTUKOPPYILIMOHHOTO
ITOBEJICHUS

[IposBasaTh

JInyHOCTHBIE  pe3ynbTaThl  JOJDKHBI  OTpPayKarb
B YaCTU:
- IPAXKIAHCKOTO BOCIIUTaHHUS: IIPUHATHE

TpaAUIUOHHBIX HAITUOHAJIbHBIX, O6IIIC‘~ICJIOB€‘~I€CKI/IX
TYMaHHUCTHUYCCKUX U ICMOKPATUICCKHUX HeHHOCTeﬁ;
-IIaTPUOTUYCCKOI'0 BOCIIMTAHUA:

LIECHHOCTHOE OTHOLIEHHE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY MW  IPUPOJHOMY
HaclIeaAWlo, NaMATHHKAaM, TpPaJulUsM HapoJOB

Poccnn, noctiwkennsm Poccnn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

MeranpeaAMeTHBIE PE3YNIbTAThl JAOJHKHBI OTPaXKaTh:
OBnaneHue  yHUBEpPCATbHBIMH  PETYISATHUBHBIMHU
JNEUCTBUSIMU: B) OMOIMOHAIBHBIA  MHTEJUIEKT,
MpeAmnoaramui cOpMUPOBAHHOCTD:
--CaMOCO3HaHMs,  BKJIIOYAIOIIET0  CIOCOOHOCTH
IMOHUMATh CBOE€ AMOIIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUs pa3BUTHSA COOCTBEHHOU
AMOITMOHAIBHOU c(ephl, ObITH YBEpEHHBIM B ce0e;

- CaMOpETyJINPOBaHNUA, BKJIFOYAIOLIETO
CaMOKOHTpOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 33 CBOE IOBEJCHHE, CIIOCOOHOCTH
aJanTHUPOBAaTbC K HSMOLMOHAIBHBIM H3MEHEHHSIM
U TPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTpEHHEU MOTHUBAIIHH, BKJIFOYAIOIIEH
CTPEMIIEHHE K JIOCTM)KEHUIO UEIM U  YCIEeXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHE JCHCTBOBATD,
HCXOJ1 U3 CBOMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYANONIEH CHOCOOHOCTh MOHUMATH
SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €0
MIPH OCYILECTBIEHUH KOMMYHHKAIIMH, CIIOCOOHOCTh
K COUYBCTBUIO U COMEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOYAIOIIUX
CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMHU
JMOJbMU, 3a00THTHCS, TPOSBISATH HHTEpPEC U

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

U TEOPEMBI, NMPHUMEHATh MX, MPOBOJHUTH OKa3aTeIbHbIC
paccyXJeHHs B XOJI€ PEeIICHHS 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIHUA,
HenpepeiBHAas (DYHKIUS, MPOU3BOJHAS, IEPBOOOpa3Has,
OTIpE/ICTICHHBI MHTErpall; yMEHHE HaXOIUTh MMPOU3BOHBIE

AJIEMEHTapHbIX  (QYHKIMM,  HCHOJB3Yysl  CIIpaBOYHBIE
MaTepuabl; UCCIEI0BaTh B MPOCTEHIINX ciydasx QyHKUNUN
Ha MOHOTOHHOCTb, HaxOJIUTh HaubobIINe

U HauMEHbIIME 3Ha4YeHHs (QYHKUUN; CTPOUTh TIpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOTO aHajH3a; MPUMEHATH MTPOU3BOIHYIO TIPH
pemeHn 3aj1a4
Ha JIBUKCHHE; PENIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H
Ha HauOoJIbIIME U HAaUMEHbIINE 3HAYCHUS, Ha HaX0XKJICHHUE
IyTH, CKOPOCTH U YCKOPEHMUSI;

[TPG6. YMeHnue pemarh TeKCTOBBIC 3aa4d Pa3HBIX THIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, OJU M YacTH, Ha IBHIKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJIOTH, 3aJa4d W3

obnmacT  ynpaBlieHUs ~ JUYHBIMU U CEMEHHBIMH
¢uHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEpPaBEHCTBA M HX CHUCTEMBbI II0 YCJIOBHUIO 3aJayH,
UCCIENOBaTh  IOJYYEHHOE  PEIIEHHWE W OLICHUBATH
MPaBA0IOI00HOCTH PE3y/bTaTOB;

I[IP67. VYMeHuwe omnepupoBaTh TMOHATHSIMHU: CpEIHEE

apupMeTHuecKkoe, MeauaHa, HauOoibllee M HauMEHbIIee
3HA4YEHUs, pa3Max, AUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
YHCIOBOTO0 HabOpa; yMEHUE M3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalMIO,  TPEACTaBIEHHYH0 B  Tabiaumax, Ha
IrarpaMMax, rpadukax, oOTpaXkarollyo CBOWCTBA peabHbIX
IpPOLIECCOB U SBICHWM; MPEICTaBIATh HH(POPMALUIO C
NOMOIbIO  TabauI M JUarpaMM;  UCCIeloBaTh
CTaTHCTUYECKUE JAaHHBIE, B TOM qHCIIe

17




paspemats KOHQIHKTHI

C TpUMEHEHHEeM TpaUUECKUX METOJIOB M AIICKTPOHHBIX
CpPEHCTB;

[1PGS. YMmenue onepupoBaTh MOHATUSIMHU: CIIyYalHBIA OIBIT
U CIIy4ailHO€ COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHS,
YMECHHE BBIUUCISTH BEPOSATHOCTH C  HCIOJIB30BAHHEM
rpaguuecKux METOJOB; MPUMEHATh (OPMYJIIBI CIIOKCHHS H
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOWHATOpHBIE (DAKTBI W
GOopMyIBI TIPU PEIICHUW 33]1a4; OICHUBATH BEPOSITHOCTH

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHbIMM BEJIMYMHAMHM; YMEHHE IIPHUBOJUTH
OpUMepbl TPOSIBICHHUSI 3aKOHA OOJBIIMX 4YHCET B

MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BoIOMpaTh MOIXOASIINN U3Y4YEHHBIH METOT
JUIs pellleHus 3ajaud, paclo3HaBaTh MaTeMaTHYeCKHe
(bakTsI

¥ MaTeMaTHYeCKHe MOJETU B IPUPOIHBIX U OOIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE, YMEHHE MPHUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUMCKOM UM  MHUPOBOI
MaTeMaTUYECKON HAyKH

OK 07. CongelicTBOBaTh
COXPAaHEHUIO OKpYy)Karouien
cpenpl,
pecypcocOepexeHmIo,
MIPUMEHSATH 3HAHUS
00 UW3MEHEHHMH KIuMaTa,
MIPUHLIUIIBI OepeKITUBOTO
MpOu3BOJICTBA, A(P(HEKTHBHO
JIENCTBOBAThH

B UpE3BbIYANHBIX CUTYALHIX

JIMYHOCTHBIE  PE3yJAbTAaThl  JIOJKHBI
B YaCTH: KOJOTMYECKOTO BOCITUTAHHMS:
- aKTHBHO€ HENPHUATHE JCHCTBHM, NPHHOCSIIUX
BpEJI OKpPYXKAIOIIEH cpejie;

- YMEHHE MPOTHO3HPOBATH HEOIArONMPHUSITHBIC
9KOJIOTHYECKUE TIOCIEACTBUS PEANPHHUMACMBIX
JEWCTBUH, IPEIOTBPAIIATh UX;

- PaCIIMPEHHE OTBITA AEATEILHOCTH YKOJOTHUECKOM
HAIpPaBJIEHHOCTH;

MeranpeaMeTHbIe Pe3y/IbTaThl JOJDKHBI OTPaKaTh:
OBnanenue YHUBEPCATBHBIMU y4eOHBIMU
MMO3HABATEIbHBIMU JICHCTBUSMHU:

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUS:

- pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4eTOM  aHajKh3a HUMCIOIIUXCS  MaTepHaIbHBIX
Y HEMATePUAIbHBIX PECYPCOB,;

OTpakaTh

[1P61. Bnagenne Meromamu J0Ka3aTENbCTB, AJITOPUTMAMHU
pelieHus 3aaay; ymeHue (OpMyIUpOBaTh OIpENEICHHUS,
AKCHOMBI

U TEOPEMBbl, NMPUMEHSATh HUX, MPOBOIUTH JOKA3aTEIbHBIE
paccyX/IeHUs B XOJIe pelIeHHs 3a/1a4;

[IP64. VYmenue omnepupoBaTh TMOHATHAMHU: QYHKIUA,
HenpepbiBHas (yHKIMS, TMPOU3BOJAHASA, IEpPBOOOpa3Has,
OTIpeeNICHHBIN WHTErpall; yMEHHE HAXOAUTh MPOU3BOIHBIC
JNIEMEHTApHBIX  (YHKIMI,  HUCHOJB3YyS  CIIPaBOYHBIC
MaTepUasbl; UCCIEI0BATh B MPOCTEHIINX ClTydasx (yHKIIUH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOOoIbIINE
U HauMEHbIIWE 3Ha4eHHs (QYHKUUN; CTPOUTh Tpaduku
MHOTOYJIEHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTUYECKOT0 aHalIN3a; MPUMEHITh TPOU3BOJHYIO MPHU
pelieHnn 3a1a4y
Ha JIBWKEHUE; peliaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3a]1a4K
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IOUCK
NEeUCTBUS

- OCYyHIECTBISTH  I€JICHANPABICHHBIN
IIepeHoca  CpeicTB M CcrnocoOoB

B NMPO(ECCUOHAIBHYIO CPENY;

- yMeTh IEPEHOCHTh 3HAHUS B IIO3HABATEIHHYIO
Y TIPAaKTUYECKYIO 00J1aCTH )KU3HEACSITEIHHOCTH,
OBnaseHne  YHUBEPCATbHBIMH  PETYISATHBHBIMH
JICACTBUSMU:

0) CaMOKOHTPOJIb!

- JaBaTh OIICHKY HOBBIM CHUTYallWsiIM, BHOCHTH
KOPPEeKTHBBI B JeSITeTLHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YIHTATOB LEISIM

Ha HanOOJIbIIME U HAMMEHbBIINE 3HAYCHUS, Ha HAXOXKICHHUE
IyTH, CKOPOCTH U YCKOPEHHS;

[1PGS. YMeHue omepupoBaTh MOHSATUAMU: pPaIlHOHAIbHAS
¢GyHKIMSA, TOKa3aTenbHas (YHKIUS, CTeTeHHas (yHKIUS,
JorapupmMuIecKas ¢byHKIMA, TPUTOHOMETPHUYECKHE
¢yHkIuM, oOpaTtHbie (QYHKIWH; YMEHHE CTPOUTH Tpa(uKH
U3yYeHHBIX (DYHKIMHA, WCHOJB30BAaTh TpaQuKu TMpU
U3yYSHHUH MPOIIECCOB U 3aBUCHUMOCTEH, TPH PEIICHUH 33124
W3 JAPYruX YYeOHBIX TPEJAMETOB W 3aJad W3 pealbHOM
KU3HU; BBIpAKATh (QOpPMyJIaMH 3aBUCHMOCTH MEXIy
BEIIMYMHAMU;

[TP66. YMmeHnue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCIIE Ha TIPOIICHTHI, JIOJM W YacTH, HA JIBHKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4d W3

obnmacT  ynpaBlieHHUsT ~ JUYHBIMHU U CEMEHHBIMH
¢uHaHCaMM);  COCTaBJIATh  BBIPAXKEHHUS,  YpaBHEHMS,
HEpaBEHCTBA M HUX CUCTEMbl IO YCIIOBUIO 3ajauyM,
UCCIIeIOBaTh  IOJIyYEHHOE  pEIIeHWe U OLEHUBATh

MPaBI0I0I00HOCTH PE3yJIbTAaTOB;

ITPGS. YMmeHnue onepupoBaTh MOHATUSIMHE: CIIYIalHBIA OTIBIT
U CIIy9aifHOE COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS,
YMEHHE BBIUUCIATH BEPOSATHOCTH C  HCHOJIb30BAHHEM
rpauuecKkux MEeTOJ0B; NPUMEHATh (HOPMYIIBI CIOXKEHUS U
YMHOKEHHUSI BEPOSITHOCTEH, KOMOMHATOpHbIE (AaKTHl U
dbopMynbl MpU pELIEHUU 3a]ayd; OLEHUBATh BEPOSTHOCTU

peabHbIX COOBITHIA; 3HaKOMCTBO
CO CIOy4YaHBIMU  BEJIMYMHAMHU; YMEHUE MPUBOAUTH
OpuMepbl TPOSIBICHHUST 3aKOHA OONBIIMX 4YHCET B
MPUPOJIHBIX

U OOIIIECTBEHHBIX SIBICHUSAX;
[TP69. YMeHue omnepupoBaTh MOHATUSAMH: TOUKa, MpsAMasd,

IJIOCKOCTB, IIPOCTPAHCTBO, JBYT paHHBIH yrod,
CKPEILMBAIOIIHECS psIMBIE, napaieIbHOCTh u
NEPIEHIUKYIIPHOCTD PSMBIX

)4 HHOCKOCTeﬁ, YroJ MCKAY IMPAMBIMHA, YT'OJI MCXKY HpﬁMOfI
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U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMU, PACCTOSHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY MPSIMBIMHU, PACCTOSHUE
MEX]y TIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPU PEIICHUH
3aJad4  W3ydeHHbIE (aKTBl W TEOPEMBbI IJIAHUMETPUH;
YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIETO
MUDA;

[1P610. Ymenue onepupoBaTh MOHATUSAMU: MHOTOTPaHHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TapaulelieluIies], npu3Ma,
nupamMua, GUrypa M IMOBEPXHOCTh BpAIEHUS, IHIUHJD,
KOHyC, mIap, cdepa, cedeHuss (GUTYpbl BparmieHwus,
IUIOCKOCTh, Kacaromasicst cepsl, IMIMHIpPA, KOHYCA,
IUIOIIAZh TIOBEPXHOCTH MHPAMUBI, TPHU3MBI, KOHYCa,
HWIMH]IPa, IIomaas chepbl, 00beM Kyda, MpSIMOYTOJIbHOTO
napajjieNienumnena, MHAPAMHIBL,  TPU3MBL,  [HIIMHApA,
KOHyCa, IIapa; yMeHHe H300pakaTh MHOTOTPAaHHHUKH
U TIOBEPXHOCTH BpAICHUS, WX CEUYCHHS OT pYyKH, C
IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX

CPEICTB;  yYMEHHE  pAacllo3HaBaTb  CHMMETPUIO B
NPOCTPAHCTBE; YMEHUE  paclo3HaBaTb  IPaBUJIbHBIE
MHOTOTpPaHHUKU;

I[IP611 VYMeHume omepupoBaTh TMOHATHAMH: JBHKCHHE
B IPOCTPAHCTBE, MOAOOHBIE (QUIYphl B MPOCTPAHCTBE;
UCIIOJIb30BAaTh OTHOILIECHUE IUIOMIAJIe TOBEPXHOCTEH H
00bEeMOB MOJOOHBIX (PUTYp MPH PEIICHUH 3a]1a4;

[1P612. VYMeHHE BBIUUCIATH T'€OMETPHUYECKHUE BEITMYUHBI
(mmuHA, Yroj, IUIomaas, 00beM, IUIOHIaAb MOBEPXHOCTH),
UCIOJIB3YS U3y4EHHBIE (POPMYIIBI U METOJIBL;

[1P613. YMmeHue onepupoBaTh MOHATUSAME: MPSMOYTOJIbHAS
CUCTeMa KOOpJWHAT, KOOPJWHATBI TOYKH, BEKTOD,
KOOpJIMHATHl BEKTOPa, CKaJsIpHOE MPOU3BEIEHHE, YroJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YHUCJO; HAXOIUTh C TOMOIIBIO H3YYEHHBIX
dbopMyn KOOpIAMHATHI CEpPEAMHBI OTpe3Ka, PacCTOSHUE
MEXTy IBYMSI TOUKAMH;
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[1P614. YMmenue BIOUpATh MOAXO SN H3Yy9EHHBI METO]
JUIsL PpELICHHs 3a7add, paclo3HaBaTb MAaTeMaTH4EeCKUE
(axTb

Y MaTeMaTUYECKUEe MOJIETHN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA POCCUMCKOM M MHPOBOU
MAaTEMAaTHYECKOU HAyKU

IIK 1.4.
pacdeTsl
SKOHOMHYECKOTO
000CHOBaHMUS
IpeIaraeMoro MpoeKTa.

[TpousBoauTh
TEXHUKO-

JIngHocTHbBIE pPE3YabTAaThl  JOJI?KHBL
YaCTH: HCHHOCTU HAYYHOT'O TIO3HAHUA:
-C()OpMHUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKd ¢ OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO

Ha JIMAJIOTe KYJIBTYP, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYIBTYPHOM MUDE;
MeranpeaMmeTHbIe pe3yibTaThl TOJKHBI OTPAXKaTh:
Omnanenue YHUBEPCATHHBIMU y4eOHBIMU
MO03HABATEIHbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHdopmarmen:

- BIIQJICTh HAaBBIKAMH MOJydeHHS WHQPOpPMAIMU W3
WUCTOYHHKOB  Pa3HBIX THIOB, CaMOCTOSITEIHLHO
OCYIIECTBIISITh TOUCK, aHAJIU3, CUCTEMAaTHU3AINI0 U
MHTEPIPETAIMIO UHPOPMALIUU PA3JINYHBIX BHUJIIOB U
(dbopM mpecTaBIeHUS;

- co3JaBaTh TEKCTHI B pasziIuuHBIX (opmartax c
y4eTOM Ha3HA4YeHUs MHPOpPMAIMU |  IIEJICBOU
ayJIMTOPUH, BBIOMpas  ONTHMAaJbHYIO  (QopMy
MIPEICTABICHHS

Y BU3yaJH3allHH.

oTpakaTh B

[1P61. Bnanenue merogamMu JOKa3aTeNbCTB, alTOPUTMAMMU
pemieHust 3adad; yMeHue (opMyaMpoBaTh ONpeAeTeHUS,
aKCUOMBl U TEOpEeMbl, NPHUMEHATh UX, MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYXKACHUS B X0JI€ PELIEHUS 33/1a4;
[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: palMOHAIbHAS
byHKUMs, TokazarenabHas (QYHKIUS, cTeneHHas (QyHKIus,
jorapudmuueckas GbyHKIMS, TPUTOHOMETPUYECKUE
¢byHkuuM, obpaTHble QYHKIHMH;, YMEHHUE CTPOUThH rpaduku
U3YYEHHBIX (DYHKUUH, HCIOJIb30BaTh TIpaduku  mpu
U3y4CHHUH NPOLIECCOB U 3aBUCUMOCTEMN, IIPU PELICHUH 3a/1a4
U3 Jpyrux ydeOHbIX NPEIMETOB U 3aJad M3 pealbHOH
KM3HHM; BbIpaXaTb (opMyaamMH 3aBUCHUMOCTH  MEXIy
BEIIMYMHAMU;

[TPG6. YMeHnue pemarh TeKCTOBBIC 3aa4d Pa3HBIX THIIOB (B
TOM 4YHCJI€ Ha NPOLEHTHI, JIOJM MU 4YacTH, Ha JIBUXKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIJIyT, HAJOIH, 33Ja4d M3

obnmacT  ynpaBlieHUs ~ JUYHBIMU U CEMEHHBIMH
¢buHaHCaMM);  COCTABJIATH  BBIPAXKEHHUS,  YpaBHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI 10 YCIOBHUIO 3a/ayH,
UCCIIeIOBaTh  NOJNYYEHHOE  pElIeHHe U  OLICHHUBATh

PaBOINO0100HOCTh PE3YIbTATOB;

[TP68. YMenue onepupoBaTh NOHATUAMU: CIy4allHbIM OTBIT
U CIydaifHOe COOBITHE, BEPOSATHOCTh CIy4aitHOIO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTH C  MCIOJb30BAHHEM
rpau4ecKux METOJIOB; IPUMEHSTh (HOPMYJIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (HAKThl U
GopMynbl NpU peHIeHUH 337a4; OLEHHBATH BEPOSTHOCTH
peabHbIX COOBITHIA; 3HAKOMCTBO
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CO CIOy4YalHBIMHU  BEJIMYMHAMHU; YMEHUE IPUBOAMUTH
OpUMEpbl  TPOSIBIICHHST 3aKOHAa OOJNBLIMX YHCENl B
NPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

[1P614. YMmenue BbIOMpaTh NOIXOASIINN NU3YUYEHHBIH METO1
JUIsl PpELIEHHs 3aJadd, paclo3HaBaTh MaTEMATHYECKHUE
(dakTsl

Y MaTeMaTHYECKUEe MOJIETHN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUHA PpPOCCUHCKOM M MHPOBOU
MaTE€MaTHYECKOW HayKu
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2. CTpyKTYypa U coJep:kaHue 0011e00pa3oBaTeIbHOM

JTUACHUILTHHBI

2.1. O0bemM JUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bua yueOHoii padoTsl

O0BeM yacoB

MaxkcumanbHas yueOHasi HAarpy3Ka (Bcero) 108
Oobs3aTesibHAsA ayAUTOPHAs yueOHasi HAarpy3Ka (Bcero) 72
Jlexuuu 58
[IpodeccronanbHO OPUEHTHPOBAHHOE COJICPKAHHE 8
KoHTposbHbIC pabOThI 6
CamocTosiTeqibHas padoTa o0yyariierocs (Bcero) 36
JK3aMeH 2

23




2.2. TemaTu4eckuii JIaH U CoepPKaHue JUCHUIINHBI_

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO
HaumeHoBaHue pa3ae/ioB . O6bem | @opmupyembie
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHS, IPUKJIATHON 4acoB | KOMNeTCHIHH
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe cojiep:kaHHue

Pasznea 1. IloBTOpeHne kKypca MaTeMaTHKH OCHOBHOM HIKOJIBI 10

Tewma 1.1. Conepxkanue yaeOHOro MaTepuasa 2

Lens u 3amaun MmatemaTuky | [{enb u 3a1a4u MaTeMaTHKHU MPU OCBOCHUH CIICIIUATBHOCTH. ba3oBbIe 3HAHWS U YMCHHUS

npu OCBOEHHMH | IO MaTeMaTHKe B MpO(ECCHOHAIBLHON U B MOBCEAHEBHOW JAeATENbHOCTH. MHOXKECTBO,

CIIELIMAJIbLHOCTH. omnepanuu HajJ MHokecTBamu. [{uarpammsl Oitnepa—Benna. Vcnosnb3oBaHne TEOPETHKO-

MHoxecTBa U JIOTHKA MHO>KECTBEHHOTO amfmapara JJs OIHMCAaHHUsS peallbHbIX IMPOLIECCOB U SBJICHUI B
npoQeccHOHAIbHON JESITeNbHOCTH, TMPU pEeHIeHWH 3aJad W3 JPYrux JAUCLHMILIUH.
Onpenenenue, Teopema, CiaeCTBHE, JOKA3aTeIbCTBO

Tema 1.2. Copepxanue yueOHOro Marepuaia 2 OK 01,

Yuciia ¥ BEIYHUCIIEHUS Harypansubie u niensie uyucna. [Ipu3Hakum AemMMOCTH TENBIX 4Yucell. PanuoHaabHBIC OK 02,
yucina. OOBIKHOBEHHBIC U IECATUYHBIE APOOH, MPOIIEHTHI, 0ECKOHEUHBIC TIEPHOINICCKIC OK 03,
npobu. ApudMeTHyecKne OIepanud ¢ palMoHAIBHBIMH YHCIAMHU, TPeoOpa3oBaHUs OK 04,
YHCIIOBBIX BbIpakKeHUU. JlelicTBUTENbHbIE 4yucia. PalnuoHanbHble U UppalnoHaIbHbIE OK 05,
yucna. ApudmeTudeckue omeparuu ¢ JIeHCTBUTENbHBIMU uYmcliaMu. [IpuOnmkEHHBIC OK 06,
BBIYKCIICHUS, PABUJIA OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN OK 07,

Tema 1.3 Coneprkanne yaeOHOro MaTepuasa 2 [IK 1.4

ToxnectBa u | ToxxgecTBa W TOXKIECTBEHHBIE IpeoOpazoBaHus. YpaBHEHHE, KOPEHb YpaBHEHHUS.

TOXJIECTBEHHBIE HepasenctBo, pemienue HepaBeHcTBAa. MeTo MHTEpBaoOB. Perienne uenbix u JIpoOHo-

npeoOpa3oBaHMUsL. palMoHaJIbHBIX YpaBHEHUW M HepaBeHCTB. [IprMeHeHue ypaBHEHMII U HEPaBEHCTB K

YpaBHeHHs PELICHUI0O MaTeMaTUYeCKUX 3aad U 3aJa4 U3 pazIN4HbIX 00JacTeil HayKu U peaibHOU

Y HEPaBEHCTBA *u3HU. CUCTEMBI U COBOKYMHOCTU PALIMOHAIBHBIX YpaBHEHHM U HepaBeHCTB. CHCTEMBI
TUHENHBIX ypaBHEHUH. PerieHne NMpuKiIagHbIX 3a/1ad C TOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUN

Tema 1.4. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAepKaHHE (COAepKaHUE IPHKJIATHOIO 1

IIporieHTHBIE  BBIYMCIICHUS | MOTYJIsI)
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B npodeccnoHaIbHBIX
3amadax

[Ipumenenne npoOel W MPOLEHTOB AJISl PEUICHUS MPHUKIAAHBIX 33ad U3 Pa3IMYHBIX
oTpacieil 3HaHUM W peasbHOW >KW3HU. [IpUOMMKEHHBIE BBHIYMCICHHUS, IpaBUIIA
OKpYTJIEHUS, MpPHUKUIKA W OLEHKa pe3yiabTaTa BbluMCIeHUH. PasHbple cnocoOsl
BBIUMCIICHUS] TPOLEHTOB. [IpOolleHTHBIE BBIYMCIECHUS B NPO(PECCHOHATBHBIX 3aaudax.
[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3aJa4 U 3a1a4 U3
pa3nMyHbIX 00JacTell HAYKH U PeabHOM KU3HU

Tema 1.5. Conepxkanne yaeOHOro MaTepuasa 1
ITocnenoBaTensHOCTH IlocineqoBaTenbHOCTH, CIOCOOBI  3adaHMs  IIOCIIEeAOBaTelIbHOCTEH. MOHOTOHHBIE
U MIPOTPECCUHN MOCJIEI0BATEIbHOCTU. ApudMeTnyeckass U reoMeTpudeckasl mporpeccuu. beckoHeuHo
yObIBaromasi reomerpuueckas mnporpeccus. CymMma OeCKOHEUHO  yObIBaromien
reomMeTpuuecko mnporpeccun. dopmyna CIOXKHBIX HIPOLEHTOB. lcmnonbs3oBaHue
MPOTPECCUU JUISI PEIICHUST PEATBHBIX 3aJ1a4 NMPUKIIATHOTO XapakTepa
Tewma 1.6. Conepkanue yaeOHOTO MaTepuasa 2
®yHKUMHU U TpaduKK OyHkuus, crnocoObl 3aganus QyHkuuud. [paduk Qynkuun. B3aumHo o0OpaTHBIE
¢dbyaknun. O6GnacTh ONpeeNIeHns 1 MHOXKECTBO 3HaueHuW ¢yHkimu. Hymu dyakmmm.
[TpomexyTku 3HAaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKITMHN
KonTposbHasi padora mo pasjaeny 1. BxogHoi KOHTpoJIb
Pasznen 2. Crenenu u kopHu. CTeneHHas, nokasarejbHas u Jorapupmmuuyeckas GyHkuumn 19
Tewma 2.1. Conepkanne yaeOHOro MaTepuaa 2
ApudMeTnuecKnii KOpeHb ApubMeTnuecknii KOpPeHb HaATypalbHOU cTeneHu. JleWcTBusS ¢ apupMETHYCCKUMHU
N—0i1 CTeneHu. KOPHSIMHM N—O CTETICHM.
Tema 2.2 Coneprkanue yaeOHOro MaTepuasa 2 OK 01,
Crenenn. CtangapTHast Crenens ¢ uenbiM nokazateneM. CtanaapTHas Gopma 3amucH JEHCTBUTENBLHOTO YHUCIA. OK 02,
dhopma 3amnucu Hcnonp3oBanne moaxossmiel (GopMbl 3alMCH JICHCTBUTEIBHBIX YUCET IS PEIICHHS OK 03,
JNEHUCTBUTEILHOTO YUCIIA IIPAaKTUYECKUX 3aJad UM IpeacraBicHUs JaHHbIX. CTeneHb ¢  paldOHAJIbHBIM OK 05,
nokasareneMm. CBolictBa crenenu. [IpeoOpa3oBanne BeIpaXKeHUM, COAECPIKAIINX CTEICHH OK 06,
C palMOHAJIbHBIM MMOKa3aTeIeM OK 07
Tema 2.3. Conepxanue yueOHOTO MaTepuana 2 I[IK 1.4
Crenennas ¢pyHKIHS CrenenHas QyHKIMS C HATypaJbHBIM M IIENBIM TOKazareneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHSI N-Oi CTETNeHH
Tema 2.4. Uppaunonansusie | Copepikanue yueOHOTo MaTepuana 2
YpaBHEHUS U HEPABEHCTBA | PemeHune uppannoHaibHbIX YpaBHEHUM M HEPABEHCTB
Tema 2.5. Tlokazatenbnble | Comepikanue yueOHOTO MaTepuana 3
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YPaBHEHUS U HEPABEHCTBA

Iloka3arenbHble ypaBHEHUS] U HEPABEHCTBA

Tema 2.6. CopepxaHue yaeOHOTO MaTepualia 2
Jlorapu¢m uncna. Coiicta | Jlorapudm uuciaa. JlecsiTuunble W HarypaibHble Jsorapudmel. I[IpeoGpasoBanue
norapu(pmMoB BBIPAKEHUH, COAepKaIUX JOrapupMbl
Tema 2.7. IlokasarenpHas | ComepikaHue yueOHOTO MaTepuaa 4
" norapudmuueckas | [Tokazatenphas u  sorapudmuyeckas (yHKIMH, WX CBOMCTBA W  rpaduKu.
byHKIHH, ypaBHeHus, | Jlorapudmuueckue ypaBHEHUS 1 HEPAaBEHCTBA
HEpAaBEHCTBA
Tewma 2.8. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAEpP:KaHUe (coIep:KaHue MPHUKJIATHOIO 1
Jlorapudmsl B ipupoie MO/1YJIfA)
U TEXHUKE [Ipumenenue norapugma. Mctopus pazsurus matematuku. Jlorapudmudeckas crnvpalib
B mpupone. Ee maremarnueckue cpoiicTBa. Mcmons3oBanune rpadukoB GyHKIUN s
HCCIIEIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT MIPH PEIICHUH 3a]a4 U3
pa3IMYHbIX 00J1aCTe HAYKH U peaJIbHOM JKU3HU
Tema 2.9. Conepkanne yaeOHOro MaTepuaa 1
[IpuMeHeHne ypaBHEHUH, Hcnonb3oBanue rpa@ukoB (QyHKIUI Uis peuieHUs] ypaBHEHUN U JIMHEHHBIX CUCTEM.
CHCTEM U HEPABEHCTB [IpumeHenne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMAaTUYECKUX 3a/1ad U
K pElICHHUIO 3a/1a4 3a/1a4 U3 pa3InYHbIX 00J1acTell HAYKU U pealbHOM KU3HU
KonTpoabHasi padbora o pasueny 2
Pa3znesn 3 [Ipsimble U mJ10CKOCTH B NpocTpaHcTBe. KoOpanMHATHI M BEKTOPHI B IPOCTPAHCTBE 13
Tewma 3.1. Coneprkanue yaeOHOTo MaTepuasa 2
ITosropenue muanuMerpuu. | OcHOBHBIE (UTYpPBI, (aKTBl W TeopeMbl IUIaHUMETpuH. (OCHOBHBIC TOHSTHSI
OcHoBHbIE IOHATHA | crepeoMeTpur.  Touka, mpsMmasi, IUIOCKOCTb, mpocTpaHcTtBo. Ilonstue 00
CTEpEOMETPUHU AKCMOMAaTHYE€CKOM IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 OK 01,
HHUX OK 02,
Tema 3.2. CopepxaHnue yueOHOro Marepuala 2 OK 03,
[IpsiMbIe U TIOCKOCTH B3aumHoe pacrnionoxeHue NpsMbIX B POCTPAHCTBE: MEepECEKaIOINecs, MapaieabHbIe U OK 05,
B MIPOCTPAHCTBE. | CKpeluBaroumecs npsmeie. [lapannenbHOCTh NPSMBIX M IIOCKOCTEN B MPOCTPAHCTBE: OK 07
[TapannenbHOCTE  NPSAMBIX, | MapajulelbHble  MpsMble B MPOCTPAHCTBE, MAapaUIeNbHOCTh  TPEX  MPSMBIX, [IK 1.4
OpsMOM W IUIOCKOCTH, | MapajuIeIbHOCTh MPSIMOM M IJIOCKOCTU. YTJIBI C COHAIPABIEHHBIMH CTOPOHAMH, YroJl
IJI0CKOCTEN MEXAY MpsAMBIMH B IIPOCTpaHCTBE. [lapannenbHOCTh IUIOCKOCTEN: MapajulelbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeNbHBIX IUIOCKOcTeH. [Ipocrelimme mpocTpaHCTBEHHbIE
(GUrypsl Ha IIOCKOCTH: TETPaAdIp, KyO, MapajuieJenuIe]], MoCTpOeHHE CeUeHU
Tema 3.3. Conepxanue yueOHOTo MaTepuaa 2
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[lepneHUKYIApHOCTD
IIPSIMBIX
U IJIOCKOCTEN

[lepneHIUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPHEHAMKYJSAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IPSAMBIC NAapaJUICIbHbIE U IEPIEHIUKYISIPHbIE K INIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTA IPSIMOM M IUIOCKOCTH, T€OpeMa O IPSMOM MEPIEHIUKYISIPHOU
IIJI0CKOCTH

Tema 3.4. CopepxaHue yaeOHOTO MaTepralia 2

VYrubl MeXIy IPSAMBIMU Yriel B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIA YroJI,

U IUIOCKOCTSIMHU JIMHEWHBIM yroyl JABYrpaHHOro yria. lleprneHaukynsp ¥ HaKJIOHHBIEC: PacCTOSTHUE OT
TOYKHM J0 IUIOCKOCTH, PAcCTOSIHHE OT MPSAMOM 10 IJIOCKOCTH, MPOEKIUs (puUrypbl Ha
IJIOCKOCTh. llepneHauKyasspHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAMKYISIPHOCTH JBYX
mrockocTeil. Teopema 0 TpEX MeprneHMKyIsipax

Tema 3.5. Conepkanne yaeOHOro MaTepuaa 2

Koopannats! 1 BEKTOpBI Bekrtop Ha mockoctm M B mpoctpaHcTBe. (C0KEHHME M BBIYMTAHUE BEKTOPOB.

B NIPOCTPAHCTBE YMHO)KEeHHE BeKTopa Ha 4yucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBuiio mapamienenunena. Pemienue 3anad, CBSI3aHHBIX C MPUMEHEHHEM
MpaBUJI JEUCTBHN ¢ BeKTOpaMmHu. [IpsAMoyronpHas cucreMa KOOpAUMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. [IpocTeiimue 3a1aun B KOOpAUHATAX. YTOJ MEXKIYy BEKTOpPaMHU.
CkanmsipHO€ TNpPOM3BEICHHE BEKTOPOB. BplunClieHHME YIIOB MEXKIy MPSAMBIMA MU
IJI0CKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IIPU PEIIEHUH F€OMETPUYECKUX 3a1a4

Tewma 3.6. IIpodeccnoHabHO OPUEHTHPOBAHHOE COJepKaHMeE (COAePsKAHUE TPUKJIIATHOTO 1

[IpsimMble U TIOCKOCTH MO/1YJIfA)

B IIPAKTUYECKUX 3a7adax Pacrionokenne mpsMbIX U IUIOCKOCTEH B OKpyKamoleM Mupe (mpupoje, MCKYCCTBE,
apXUTEKType, TeXHUKE). PerieHne npakTHKo-opueHTHPOBAHHBIX 3a]1a4

Tewma 3.7. Coneprkanne yaeOHOro MaTepuasa 2

Pemenue 3anau. [Ipsmeie Peurenue 3agau Ha HaX0XK/I€HUE T€OMETPUUECKUX BEJIMUMH C UCIIOJIb30BAHUEM anmapara

U IJIOCKOCTH, KOOPAMHATBL | BEKTOPHOM aJireOpbl

1 BEKTOP KontpoJsbHas padora 1o pazzaeny 3

Paspnen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue QyHKInU 12

Tema 4.1. Copepxanue yueOHOTO MaTepuaa 3

OCHOBBI TPUTOHOMETPUHU CuHyc, KOCUHYC U TaHI'€HC YHMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, ApKTaHT'€HC
YK CIIOBOTO apryMeHTa. Tpuronomerpuueckas OKPY>KHOCTB, OTIpE/ICIICHUE
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIIOBOTO apryMeHTa

Tema  4.2. Ocnosnble | Conepxanue yueOHOro MaTepuana 3

TPUTOHOMETPUUECKUE [IpeoOpa3oBaHre TPUTOHOMETPHUECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE

TOXJIECTBA bopmyist OK 01,
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Tewma 4.3. CopepxaHue yueOHOT0O MaTepuaa 2 OK 02,
Tpuronomerpuueckue Oynkius. [epuonnueckue ¢pynkuuu. TpuroHomerpudeckue (GyHKINH, UX CBOMCTBA H OK 03,
GyHKIUM, MX CBOWCTBA U | rpaduku OK 04,
rpaduKu OK 05,
Tema 4.4. Coneprxanme yueOHOTO MaTepuaa 2 OK 06,
Tpuronomerpuueckue Pemrenne  TpuroHomeTpHueckux — ypaBHEHHMH. IIpuMepel  TPUTOHOMETPHYECKHUX IK 1.4
YPaBHEHMsSI U HEPABEHCTBA | HEPABCHCTB
Tema 4.5. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COAEpP:KaHUe (CoIep:KaHue MPHUKJIATHOIO 1
Hcnonb3zoBanue MO/1YJIfA)
TPUTOHOMETPHUH [IpoBeneHne npakTUYECKUX pacdyeToB MO ¢GopMmyiamM TpuroHomerpuu. lMcmosb3oBaHue
B npodeccHoHanbHON | rpadukoB  (QyHKIMIA I MCCIEIOBaHHWS TPOIECCOB W 3aBUCHMOCTEH, KOTOpBIC
chepe BO3ZHMKAIOT NP PEHICHUH 3a/1a4 U3 IPYIHX Y4EOHBIX AUCUUIIINH U PEaIbHOM KU3HU
Tewma 4.6. Conepkanne yaeOHOTro MaTepuaa 1
Pemenue 3a1a4 | Tpuronomerpuueckre pyHKINHU, TOXKIESCTBA U ypaBHEHUS
TPUTOHOMETPUH KonTposbHasi padora no pasueny 4
Pa3nen S. MHOrorpanHMKHM ¥ TeJjia BpalleHust 16
Tema 5.1. Coneprkanue yaeOHOTo MaTepuasa 4
MHororpaHHUKu [lonsiTHe MHOTOrpaHHHMKAa, OCHOBHBIE€ 3JEMEHThl MHOTOTPAaHHHMKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHMKH; pa3BEPTKAa MHoOTorpaHHuka. [Ipusma: n-yrospHas
MpU3Ma; IPaHy U OCHOBAHUS MPU3MBI; MpsSMas U HAaKJIOHHAs IPU3MbI; OOKOBAas U MOJIHAS
MOBEPXHOCTh Npu3Mbl. [lapannenenurnesn, NPsSMOYTOJbHBIA MMapaIeNeNuIe]] U ero
cBoiictBa. [ImpamMuia: n-yrojgpHas MupaMuaa, TpaHU U OCHOBAHWE IUPaMUJIbI, OOKOBas OK 01,
U TIOJIHAs TOBEPXHOCTh MUPAMUJIbI; MpaBUJIbHAS U yCEUEHHAs NMUpaMHAa. DJIEMEHThI OK 02,
MPU3MBl U MUPaMHAbl. BblunciieHne 31eMEeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHaiu, OK 05,
YTJIIBI OK 06
Tema 5.2. CopepxaHnue yueOHOro Matepuala 3 OK 07
[IpaBunbHbBIE [IpaBunbHBIE MHOTOTPAHHUKH: TOHATHE MPABHJILHOTO MHOTOTPAHHUKA; MpaBUIIbHAS IIK 1.4
MHOTOTPaHHUKH. mpu3Ma U MpaBWIbHAS MUPaMUIa; MPaBUIbHAS TPEYroJibHAs MUPaMUAa U MPaBUIbHBIN
[Tnomanp MOBEPXHOCTH | TeTpasap; KyO. [IpencraBneHue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’p, JOJEeKadp U
MHOTOTPaHHUKOB ukocasip u ap. Ceuenus npusmbl U nupamuzbl. [lnomans G0KOoBOM MOBEPXHOCTH U

MOJIHOW TOBEPXHOCTH MNPSAMOW MPHU3MBI, IJIOIIAAb OCHOBaHMH, TeopemMa O OOKOBOM
MOBEPXHOCTH NpsAMONW npusMbl. Ilmomans OGOKOBOW MOBEPXHOCTH M IMOBEPXHOCTHU
NPaBUIBHONW MHpaMHJbl, TeOpeMa O IUIOMIAJ OOKOBOHM IOBEPXHOCTH YCEUEHHOM
TUPAMUIbI
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Tema 5.3.
Tena BpaieHus

Conepkanue ydaeOHOTO MaTepuaia

Hununapuyeckas NOBEPXHOCTb, OOpa3ylolllve LIWIMHIPUUECKONM IOBEPXHOCTH, OCh
III/IJIPIH[[pH‘ICCKOﬁ IOBCPXHOCTH. ]_II/I.HI/IH[[pZ OCHOBaHHSI HU OOKOBas INOBEPXHOCTD,
oOpa3ymoiias ¥ OCh, IUIONIAJh, OOKOBOW M TIOJHOW TOBEpXHOCTH. KoHUYeckas
MMOBEPXHOCTh, 00Opa3yrolue KOHUYECKOH TMOBEPXHOCTH, OCh W BEPIIMHA KOHHYECKOM
noBepxHocTd. KoHyc: OCHOBaHME U BepUINHA, 00pa3yromias U 0Ch, IIOMAAb OOKOBON U
MOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHyC: oOpa3ylomue W BBICOTA, OCHOBAHHS U
6oxoBasi moBepxHOCTh. Cdepa u map: UeHTp, paauyc, TMaMeTp, MIONIalb MOBEPXHOCTH
cdeprl. BzaumHOe pacmonokeHne chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, mmomanb cdepsl. M3o0pakeHue Ten BpalieHUss Ha IUJIOCKOCTH. Pa3BépTka
LIWJIMHIPA U KOHYCa

Tema 5.4.
O0BeMBI )44 TUIOTIIA TN
ITOBEPXHOCTEN Tl

Conepkanue yqeOHOro MaTepuaa

[Tonsite 00 06bEMe Tena B npoctpaHcTBe. OCHOBHBIE CBOICTBa 00BEMOB Teil. Teopema
00 00BEMe TPSAMOYTOIEHOTO TTapajuIeNICIHUIIe/Ia U CIICACTBHS U3 He€. 00beM MUPaMUIbl U
npu3Mbl. O0BEM IMIIHHApa, KoHyca. O0bEM mapa u miomans chepol. [logoOHbIE Tena B
npoctpancTBe. COOTHOIICHUSI MEXAY IUIOMIAASIMHU TIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX
ten. CedyeHnss mwiMHApa (HMApajuIebHO W TEPICHIUKYISIPHO OCH), CEYEHHUs] KOHYCa
(mapanyenbHOE OCHOBAHMIO M NPOXOJSIIee dYepe3 BEpIIMHY), CEUeHMs IIapa.
MHoOTOrpaHHHK, ONMCAHHBINA OKOJIO c(epsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIN B
TEJIO BPAIICHHS

Tema 5.5.

JIBM>KEeHHE B MPOCTPAHCTBE.
Ceuennss ¥ KOMOHHAIUMHU
MIPOCTPAHCTBEHHBIX (DUTYD

IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAep:KaHUe (CoJep:KaHUe TPHKJIATHOIO
MO/1YJIfA)

CI/IMMeTpI/IH B IPOCTPAaHCTBEC: CUMMCTPHA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
OneMeHTEI CUMMCTPUHU B IMUupaMuaax, IapauiCjICimIcaax, IIpaBUJIbHBIX

B npo(ecCHOHANbHBIX | MHOTOrpaHHHKaX. CHUMMETpHs B MpPUPOJC, apXUTEKType, TEXHHKe, B ObITY, B

3ajavax npodeccun. Mcronp3oBaHue JABWXKEHMH B MPOCTPAHCTBE IPU PpEIICHUH 3aj]ad.
ITocTpoenue ceyeHuil MHOTOIpaHHUKOB U Tel BpameHus. Meroa cnenos. KomOunanus
TEJl BpallleHHsI ¥ MHOTOI'paHHHUKOB. lcnosjb3oBaHue KOMOMHALMH MHOTOTPaHHHUKOB U
TEJ BpallleH!Usl B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax

Tema 5.6. Conepxanue yueOHOTO MaTepuaa

Pemenue 3aja4. | Beruncienue BeduuuH (IJIMHA, YroJl, 00beM, IJIOLIa (b MOBEPXHOCTH) F€OMETPUUYECKUX

MHOFOFpaHHI/IKI/I n TCla
BpalllCHUA

¢uryp, wucrnonb3ys u3ydeHHble ¢GopMmynsl U Meronsl. [locTpoeHue cedeHuit
MHOTOT'PaHHUKOB METOJIOM CJIE/IOB, BBINOJIHEHUE (BBIHOCHBIX) IUIOCKUX 4YepTeXel H3
PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y
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| Kontposbuas pa6ota o pasaeny 5

Pa3nea 6. IlpousBoanas u nepsoodpazHasi pyHKuMu 23

Tema 6.1. CopepxaHue yaeOHOTO MaTepualia 1

MOHOTOHHOCTh u | [IpoMexyTku MOHOTOHHOCTH (QYHKIMU. MaKCUMyMbl W MHHUMYMBI (YHKIIHH.

3KCTPEMYMBI ¢Gyukuuy. | Hanbospliee 1 HauMeHblIee 3HaYeHre (PYHKIMU Ha IPOMEKYTKE

Toukn 3KCTpEMymMa

Tema 6.2. Coneprxanne yaeOHOro MaTepuaa 3

Ilonatne  HenpepbiBHOCTH | HempepriBHBIE (yHKIIMK. METOI HHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB

(GyHKIMH. Meton

MHTEPBAJIOB

Tema 6.3. Conepxkanne yaeOHOTro MaTepuaa 3

[IpounzBogHas. [IpousBonnas ¢yHkuuu. ['eomerpuueckuii U (U3MUECKU CMBICT MPOU3BOTHOM.

I'eomeTpuueckmit u | [IpousBoaHbIe neMeHTapHbIX QyHKIMI. POpMyIbl HAXOXKIECHHS TPOU3BOTHON CYMMBI,

¢buznueckuit CMBICT | IPOU3BEICHUS U YACTHOTO (DYHKIIH

ITPOU3BOTHOM

Tema 6.4. MonotonHocts | Comepxanue yueOHOTO MaTepraia 3

byHKINA. Touknu | [I[pumMeHeHHEe TPOU3BOJAHON K HCCICAOBAaHUIO (YHKIIMH HAa MOHOTOHHOCTH U

JKCTpEMyMa KCTPEMYMBI

Tewma 6.5. Cognepkanne yaeOHOro MaTepuasa 3

Haubounbmee U | Haxoxnenue HauOOJIBIIET0 W HaWMEHBIIEro 3HadeHHs (YHKIMM Ha OTpe3Ke.

HauMEHbIIIEe 3Hayenus | [IpuMeHeHrne MPOW3BOTHON JUISI HAXOXKICHHSI HAUIYYIIEro PeUIeHHs B MPUKIAIHBIX

GbyHKIHN 3a/1a4ax, AJs OnpeeNeHus] CKOPOCTH Mpoliecca, 3alaHHOT0 GOpMYION UIIH rpa@uKOM

Tema 6.6. Haxoxnenue | [IpogeccuoHaIbHO OPHEHTHPOBAHHOE CoJep:KaHue (coaeprkaHHe TPHUKJIATHOTO 1

ONTUMAJILHOTO pe3yJbTaTa C | MOAYJIsl)

IIOMOIIBIO IPOU3BOJHON [Ipuknanueie 3agaud, B TOM YHCJIE COLUATBHO-DKOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, UX peUICHHE CPEACTBAMU MAaTEMaTHUECKOTO aHAJIN3a

Tema 6.7. Conepxanue yueOHOTO MaTepuaa 3

IlepBooOpa3nas pyHKIUN ITepBooOpa3nas. Tabnuna nepBooOpa3HbIX

Tema 6.8. Cogepxanue yueOHOTro Marepuala 3

IInomane KpHUBOJIMHENHON | IHTEerpan, ero reoMeTpuueckuil u ¢u3mveckuil cMbici. BblumcieHune uHTerpana mo

TpamneuuH. @®opmyna | popmyne Herotona-Jlelibuuna

Herotona — JleitOnuna

Tema 6.9. Conepxanue yueOHOTO MaTepuana 3

IIpumenenne nponu3BoIHOM

Pemenne 3amad Ha MMPUMCHCHHUC l'IpOI/I3BO,Z[HOI71 W HUHTCrpajla IJid BbIYUCIICHUA

OK 01,
OK 02,
OK 03,
OK 04,
OK 07
I[IK 1.4
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Y TIepBO0Opa3HOii HyHKINU

(U3NYECKUX BEJTMYUH M TUIOIIAeH

KonTpoabHas padora 1o pasaeiny 6

Pasznea 7. Teopusi BepoSITHOCTEH M CTATHCTHKA 15

Tema 7.1. CopepxaHue yaeOHOTO MaTepralia 1

[IpencraBnenue JaHHBIX [IpencraBieHue TaHHBIX C MOMOLIbIO Tabaul U auarpamMM. CpenHee apupMeTHUECKOE,

U OolMcareIbHas CTAaTUCTUKA | MEAMaHa, HauOOJbllee U HaUMEHbIIEe 3HAYCHMs, pa3Max, AUCIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

Tema 7.2. Conepsxkanue yaeOHOro MaTepuasa 3

CnyuvaitHble cOOBITHS. CrnyyaiiHble dKCIIEpPUMEHTHI (OMBITHI) U CIy4dailHbIE COOBITHS. DJIeMEHTapHbIE COOBITUS

Omnepanun Hajx COOBITUAMM | (MCXOJbI). BeposTHOCTH CIIy4allHOTO COOBITHS. BJIM30CTh 4YacTOTHI W BEPOSITHOCTH
coObiTuil. CiydaliHble ONBITHI C PAaBHOBO3MOKHBIMH JJIEMEHTApPHBIMH COOBITHSMHU.
BepositHOCTH COOBITHI B OIBITaX C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.
Onepanuu Haja COOBITUSIMU: TepecedeHre, 00beIMHEHUE, POTUBOIOI0KHbBIE COOBITHUS.
Huarpammsbl  Diinepa. @opMylia CIOXKEHHS BEPOSTHOCTEH. YCIOBHAs BEPOSITHOCTb.
YMHOXEHUE BeposiTHOCTEW. [lepeBo ciydallHOro skcrnepuMeHTa. @opmyna MOJHOU
BeposiTHOCTH. HezaBucumble coObITHS

Tema 7.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAepP:KaHUe (CoHep:KaHUe TPHKJIATHOIO 2

BepositHocTh MO/1YJIfA)

B npodeccuoHanbHbIX | [lepBuuHass 00paboTKa CTATHCTHYECKUX JaHHBIX. | 'paduueckoe HMX MpeaCTaBIICHHUE.

3a/1ayax HaxoxpaeHue cpenHUX XapaKTepUCTHK, HaOMogaeMbIX AaHHBIX. OIlleHKa BEpOSTHOCTU
coObITHS B TPO(HECCHOHATIBHON JIeATENbHOCTH, pelIeHHe MPoQecCHOHANbHBIX 33/1a4 Ha
BEPOSITHOCTh  COOBITUS, TNPUMEHEHUE CTATUCTHMUECKUX METOJOB Ui pelleHUus
npodeccroHalIbHBIX 3a7a4

Tema 7.4. Copepxanue yueOHOro Marepuala 2

OnemenTsl koMOMHaTOpuKU | KoMOMHATOpHOE MpaBUiIo yMHOXeHUs. [lepecTanoBku u (pakropuan. HUCIo coueTaHui.
Tpeyronbauk [lackansa. @opmyna 6Gunoma Hprotona

Tema 7.5. CopepxaHnue yueOHOro Marepuaia 2

Cepun mocnenoBaTeNbHbIX | BUHAPHBIA  ClOydaiHbI ONBIT (MCOBITAHWE), yCIeX W Heydada. Hes3aBHUCHMbIe

WCIIBITAHUI ucnelTanud. Cepus HE3aBUCUMBIX UCIBITAHUH 10 NepBoro ycnexa. Cepus HE3aBUCUMBIX
ucnbITaHul bepHyiun

Tema 7.6. Conepxanue yueOHOTO MaTepuana 3

Cnydaiinple BenuuuHbl M | CnydvaifHas BenuuuHa. PacmpeneneHue BeposTHOCTeH. Jluarpamma pacmpenesicHus.

pacnpeneneHusl. [Tpumeps! pacnpeseneHuit, B TOM YHCIe, TeOMETPHUECKOe U OMHOMUAIIBHOE.

Maremaruueckoe UucnoBple  XapaKTEpUCTHUKU CIy4YailHBIX BEIWYMH: MaTEMAaTHYECKOE OXKUAAHUE,

OK 01,
OK 02,
OK 03,
OK 04
OK 06
I[IK 1.4
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O’KUJJaHHE CllydaiiHOH | Aucriepcusi M CTaHAAPTHOE OTKIOHeHue. [lpumeppl NpUMEHEHUS MaTeMaTH4eCKOIro

BEJIMYHMHBI OKHMJaHMUs, B TOM 4YHCIIE B 3aJadyax U3 IOBCEAHEBHOW XHU3HU. MaremaTuueckoe
OXMJaHWe OWHApHOW CIy4allHOW BETWYHMHBI. MaTeMaTHYeCKOe OXKHJIAHUE CYMMBI
CllydallHbIX BeJIMYMH. MaTemaTuyeckoe OXKHUJaHUE U JUCIEpPCUs T€OMETPHUUECKOIro U
OMHOMUAJILHOTO paclpeieIeHHM

Tema 7.7. CopepxaHue yueOHOT0 MaTepralia 2

3akoH OOonBIMX  YHMCEN. | 3aKOH OOJIBIINX YKCENT M €r0 POJib B HayKe, MPUPOIe U 00IecTBe. BrIOOpOUHBI MeTO T

HenpepeiBHble  citydaiinble | nccnenoBanuil. [IpuMepbl HEPEPHIBHBIX CIy4ailHBIX BeIWYWH. [IOHSATHE O MIOTHOCTH

BEIMYUHBI (paclpesieNieHus) | pacrpeaesieHus. 3ajiaun, MPUBOJAIINE K HOpMalbHOMY pachpeneieHuto. [lonsrue o

HopmanbsHoe HOPMaJIbHOM pacnpeieieHuu

pacnpeneneHue KountpoJabsHas pa6ora o remam pazzaena /

JK3aMeH 2

Bcero: 108
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3. YciaoBus peajn3aniu MPporpaMMbl 0011eo0pa3oBaTeIbLHOIM

AUCHUIIJINHBI
3.1. Jas peanm3anMd NpPOorpaMMbl JUCHUIUVIMHBI JOJKHbBI ObITh

NpeaycMOTPEeHBI cJieyolue clennaabHble OMeeHus

Peanuzauust mporpamMmbl JUCHMIUIMHBI TpeOyeT Haluyusi y4yeOHoOro kaOuHeTra
MaTEeMaTUKH.
TexHuueckue cpeacTBa 0OydeHHs:
- KOMIUJIEKT YepTEeKHOro OOOpYJOBaHUS M MPUCTIOCOONEHUH ISl IIKOJIBHOM JOCKH
(TpeyronbHUK, TPAHCTIOPTUP, LIUPKYIIb, TUHEHKA);
- MOJENM Ui M3yYeHUs TeoMeTpuueckux ¢uryp (YacTd 1eJoro Ha Kpyre,
TPUTOHOMETPUYECKUI KpYT, CTEpPEOMETpUUYECKUid Habop, HAOOPBHl T€OMETPUUYECKUX
Mojenel u GUryp ¢ pa3BepTKoii).

3.2. UupopmanuoHHoe odecnevyeHne peaju3anuu NporpaMmmbl

JUis  peanu3aluy  [POrpaMMbl  JUCUUIUIMHBI ~ OMOIMOTEYHBIH  (QOHJ
o0Opa3oBaTeIpHOW  OpraHU3alMy JODKEH HMETh IIe4aTHble, [JOIMYIIEHHbIE K
UCMOJb30BAaHUIO IPU  pealiu3allud  0Opa30BaTENIbHBIX  IMPOIPaMM  CPEIHETO
npodeccroHaIbHOrO0 00pa30oBaHMsI, peaM3yeMbiX Ha 0a3e OCHOBHOrO OOIIEro
o0Opa3zoBaHUsI.

[Ipu peanuzanuu nporpaMMbl  JUCHUIUIMHBI  BO3MOXKHO  HCIOJIb30BaHUE
AJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, MAOMYIIEHHBIX K MCIONb30BAHUIO MPH

peanu3anuu 00pa3oBaTEIbHBIX TPOTPAMM CPETHETO 00IIEeT0 00pa30BaHUs.

4. KOHTPOJIb U OLIeHKA Pe3yJbTATOB 0CBOEHMSI
001eo0pa3zoBaTeIbLHOM JUCHMIIJINHBI

Kontpons u omneHka pe3yiabTaTOB OCBOCHHS 00111€00pa30BaTEIbHON AUCIUIIIUHBI
PaCKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE Pe3yIbTaThl, HAMPABICHHbBIC HA (OPMUPOBAHUE
o0mux U NpoPecCHOHANBHBIX KOMIIETCHIIMI MO pa3fenaM M TeMaM COAEp KaHUs

y4eOHOro Marepuana.
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Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMMETEeHIHA MEepONpPHUsITHS

OK 01. Beibupars cmocobwsr | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

pelIeHus 3amau | 1.4I1-o/c, 1.5I1-0/c, 1.6. YcTHBIIM onIpoc
npodeccHoHATBHO N Temnur 2.1- 2.7, 2.8 I1-o/c, | MaremMaTnyecKkuii TUKTAHT

ACATCIIbBHOCTH  NTPHUMCHUTCIIBHO
K pa3JIM4YHbBIM KOHTCKCTaM

2.9.
Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temur 4.1 - 4.4, 4.5I1-0/c,

IIpencraBienue
pe3yIbTaTOB MPAKTHYECKHX
pabot

KonTponbhas pabora

4.6. Brinonnenue 3aMaHui

Temor 5.1, 5.2, 5.3[1-0o/c, | mpomMexyToUHOI

5.4, 5.5I1-0/c, 5.6. aTTecTaluu

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

6.7-6.9.

Temer 7.1, 7.2, 7.311-0/c,

74-7.7.
OK 02. UcnonwzoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpEMEHHbIE cpejacTBa mnowucka, | 1.4I1-o/c, 1.5I1-o/c, 1.6. VYceTHbI onpoc
aHanu3za W uwHTepnperanuud | Temsr 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuii JUKTAHT
uHpopmanuy, 2.9. [IpencraBnenue
u unpopmanmonnsie | Tembr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPaKTUYECKUX
TEXHOJOTMM I BBIIOJIHEHUS | 3.7. pabot
3a/1a4 npodeccuonanpHor | Temsr 4.1 - 4.4, 4.511-o/c, | KonTposbHas pabota
EeATEILHOCTH 4.6, BrimosiHeHME 3aJaHuN

Temobr 5.1, 5.2, 5.3[1-o/c, | mpomMexyToUHOI

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

Temsl 6.1 - 6.5, 6.611-0/c,

6.7-6.9.

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

74-1.7
OK 03. [TnanupoBate | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
u peanusoBbiBaTh cobctBeHHOoe | 1.411-o/c, 1.511-0/c, 1.6. YcTHBIN onpoc
npodecCHoHAIBHOE Temor 2.1- 2.7, 2.8 Il-o/c, | MaremaTu4ecKuil JUKTAHT
u JTUYHOCTHOE pasButue, | 2.9. [IpencraBnenue
MNpeANPUHUMATENBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaToOB MPaKTUUYECKUX
JIEATEIILHOCTD 3.7. pabor
B mnpodeccuonansHoi cdepe, | Temsl 4.1 - 4.4, 4.511-o/c, | KoHTposibHas pabota
HCI0JIb30BATh 3Hanusa | 4.6. Brimonnenue 3a/laHui
no ¢uHaHcOBOM TpamoTHOCTH | Tembl 6.1 - 6.5, 6.6I1-0/c, | mpomeKyTOUHOMN
B Pa3IUYHBIX JKU3HEHHBIX | 6.7-6.9. aTTecTaluu
CUTYaLMIX Temmr 7.1, 7.2, 7.3I1-0/c,

74-17.7
OK 04. OddextuBno | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

B3aHMO/ICHICTBOBATh U pa6OTaTL
B KOJIJICKTUBC U KOMaHAC

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

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

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

YcTHBIN onpoc
MaremaTtudecKkuii TUKTaHT
IIpencraBnenue
pe3yJAbTATOB IPAKTUYECKUX
pabot

KonTpomnbHas pabota
Brimonnenune 3aJJaHuN
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Temwr 7.1, 7.2, 7.311-0/c, | mpoMexyTOUHOM
14-7.7 aTTecTaluu
OK 05. OcymectBaats yctayto | Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

U INACBMCHHYIO KOMMYHHKAIIUIO

1.4IT-o/c, 1.511-o0/c, 1.6.

VYerHbl onpoc

Ha TOCyIapCcTBEHHOM s3bike | Tembr 2.1- 2.7, 2.8 Il-o/c, | MatemaTHuecKkuil JUKTaHT
Poccuiickoit @enepanun | 2.9. [IpencraBnenue
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHUECKUX
COLIMAIBHOTO 3.7. pabot
U KyJIbTYpPHOI'O KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c, | KonTponbHas paboTta
4.6. Brinonnenue 3aMaHui
Temor 5.1, 5.2, 5.3[1-0o/c, | mpomMexyToUHOI
5,4, 5.5I1-o0/c, 5.6 aTTecTaluu
OK 06. IIposiasaTs rpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
MaTPUOTHYECKYIO nosuuuto, | 1.4I1-o/c, 1.511-o/c, 1.6. VYcTHBINM onipoc
JNEMOHCTpPUpPOBaTh  oco3HaHHOe | Temsl 2.1- 2.7, 2.8 TI-o/c, | MaTemaTuyecKuii TUKTaHT
IMOBEACHUE Ha ocHoBe | 2.9. [Tpencrarnenue
TPaIULIMOHHBIX Temsbr 4.1 - 4.4, 4.511-0/c, | pe3yabTaTOB MNPAKTUYECKUX
00II[eUesIOBEYECKNX ILeHHOCTeH, | 4.6. pabot
B ToM uyucie ¢ yderom | Temsr 5.1, 5.2, 5.3I1-o/c, | KontponbHas pabota
rapMOHH3ALUN 5,4, 5.5I1-o/c, 5.6. Brimonaenue 3aJaHui
MEKHAIIMOHAJIBHBIX Temsr 7.1, 7.2, 7.3I1-0/c, | mpoMexyTOuHOI
Y MEKPEIUTUO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTecTaluu
MIPUMEHSITh CTaHJIapThI
AHTUKOPPYINIIHOHHOTO
MTOBEACHUS
OK 07. CopeiictBoBats | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanme
COXpaHEHUIO okpyxatomen | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIM onpoc
cpenbl,  pecypcocOepexxkenuto, | Tembr 2.1- 2.7, 2.8 I1-o/c, | MaremaTH4eCKUi JUKTAHT
MIPUMEHSATH 3HaHus | 2.9. [IpencraBienue
00 W3MEHEHUU knmumara, | Tembr 3.1 - 3.5, 3.6I1-0/c, | pe3yabTaTOB MPaKTUYECKHUX
TIPUHIIATIBI oepexiuBoro | 3.7. pabort
MIPOM3BO/ICTBA, apdextuBro | Temnr 5.1, 5.2, 5.3[1-o/c, | KonTpoawsHas pabora
NeicTBOBaTh B upe3BbIUaiiHbIX | 5,4, 5.511-0/c, 5.6. Brimonnenue 3aJIaHuM
CUTYalUsIX Temebr 6.1 - 6.5, 6.6I1-0/c, | mpoMexyTOUHOI
6.7-6.9 aTTecTaluu
IIK 1.4. TIpousBoauts pacuetsl | Tema 1.4 I1-o/c. TectupoBanue

TCXHHUKO-3KOHOMHNYCCKOI'O
000CHOBAHHS npeairaracMoro
IIPpOCKTA.

Temnr 2.8 IT-o/c.
Temnr 3.6 I1-o/c.
Tewmnl 4.5 IT-o/c.
Temnr 5.5 IT-o/c.
Temnl 6.6 IT-o/c.
Tewmsr 7.3 I1-o/c.

YcTHBI onpoc
MaTreMaTHYeCKHU JTUKTAHT
[IpencraBnenue
pPEe3YyNbTaTOB MPAKTUUYECKUX
pabot

KonTponbnas pabota
BrimonHenue 3amaHui
MIPOMEKYTOYHOU
aTTecTaluu
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