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1. O0masi xapaKkTepucTHKa y4eOHOro mnpeaMera
1.1. MecTro Yy4eOHOro mpeaMera B  CTPYKType OCHOBHOM
npogeccnoHaIbLHONH 00pa3oBaTeJIbHOM MPOrPaMMbI
OVII106.09 MaremaTuka SIBAS€TCS 4YacThl0 IPEAMETHOM  00JIacTH
«Marematuka u wuHpopmatukay DOI'OC cpennero obmero oOpa3oBaHus U
npoUIbHBIM y4eOHBIM MpeaIMeTOM 0011e00pa30BaTeIbHOTO YYeOHOTO IIMKIIA
yu4eOHOro TIUlaHa TMPOTpaMMBbl TOATOTOBKM  KBaTU(UIIMPOBAHHBIX PadOUMX,
cinyxkauux (nanee — IIIIKPC) B coorBerctBuu ¢ ®I'OC CIIO mo mpodeccun
cpeadero mnpodeccuoHanpbHoro  oopazoBanus  43.01.09 Iloap, koHauTep
€CTECTBEHHOHAYYHOTO NTPOoduIIs MpopecCuoHaAIBHOTO 00pa30BaHUs.

YpoBeHb ocBOeHUS yueOHOro mpeamera B coorBeTcTBUU ¢ PI'OC cpemgHero
oO1iero oo6pazoBaHus 0a30BBIM.

VYueonsiit npeamer OVYII6.09 Marematruka uMeeT MEKIIPEAMETHBIE CBSI3H C
oO1ieoOpazoBarenbHbiMU yueOHbIMU TipeameTamMu OVYII6.10 duszuka, OVYIIm.11
Nudopmatuka, OVYIIN.12 Xumus u oOwmenpodeccCHOHaNbHBIMU  y4€OHBIMU
qucouuimHamMu OIL.OS OcuoBel kanbkymsitmu u yuéta u OIL. 12 OcHOBBI
(uHAHCOBOM TPAaMOTHOCTH.

[Iporpamma mnpeamonaracT peruoHaIbHBIA Ka3auyhuil KOMIIOHEHT, KOTOPBIN
SBJISICTCS €€ OPraHWYHON YacThI0, CIIOCOOCTBYIOIIEH BOCIUTAHUIO MATPUOTH3MA,
YyBCTB FOPJAOCTH U YBOKEHHUSI K ICTOPUUYECKOMY MTPONIIIOMY CBOETO Hapoja. YacTth
Marepuasa ¢ Ka3auybuM KOMIIOHEHTOM PAaCCPEAOTOUYEHA IO Pa3HbIM T€MaM B BHUJIE
pELICHUS PA3IMYHBIX 33]1a4 C Ka3aubel TEMATUKOM.

[Ipu peanuzamuu 00pa30BaTENILHOM MpOrpaMMbl  y4eOHOro mpeameTa
«MaremaTtka»  HCHOJB3YIOTCS  DJIEMEHTBI  Pa3MYHBIX  00pa30BaTEIbHBIX
TEXHOJIOTUI, B TOM 4YHCJE JUCTAHIIMOHHBIX OOpA30BATENBHBIX TEXHOJOTUM,
AJIEKTPOHHOTO OOYYECHHUSI.

Marepuai, BbIICICHHBIN KYPCUBOM, KOHTPOJIO HE MOJICKHUT.

Nzyuenue yuebnoro npenmera OVYII6.09 Martematuka npegycMaTpruBaeT
MIPOMEKYTOUHYIO aTTECTAIlMI0 B (popMe HK3ameHa.

1.2. lesan u 3aga4u y4eOHOIO npeamera:

Conepxanue mporpamMmbl  oOmieoopasoBarenbHoro mnpeamera OVYII16.09
MarteMaTtuka HampaBJ€HO Ha JOCTUXKEHUE PE3yJlbTaTOB €ro  HU3y4YeHHs
B cooTtBercTBUM C TpeboBanuamu PI'OC COO c¢ yyetom mnpodeccuoHaIbHOU
HarnpasieHHocth PI'OC CIIO. IlpuopuTeTHbIMH LEIIMU OOyYEHUSI MaTE€MaTHKe
Ha 0a30BOM YPOBHE SIBJISIFOTCS:



o dbopMHpOBaHUE IEHTPATHHBIX MATEMATUICCKUX TIOHITHH (YUCIIO0, BETUYNHA,
reoMerpuueckas (Gurypa, mepeMeHHasi, BEpOSITHOCTh, PYHKIIHS ), 00ECTICUNBAIOIINX
IPEEMCTBEHHOCTh W TEPCINEKTUBHOCTh ~ MaTEeMaTHYeCKOro  0Opa3oBaHWUS
00yyJarommxcs;

o MOJIBEJICHNE OOYYaIOMIMUXCS Ha JOCTYIMHOM JUJIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTHUKA M OKPYXAIOIIero Mupa, MOHMMAaHHE MaTeMaTHKH
KaK 4acTH 00IIel KyJIbTyphl YEITOBEUCCTBA,

o pPa3BHUTHE WHTEIICKTYaTbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00ydaromuxcs,
MMO3HABATECIIbHOW  aKTUBHOCTH, HCCIEAOBATCIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIUICHUS, MHTEpeca K U3YICHUIO MAaTEeMAaTHUKH;

o dbopmupoBanre (HYHKIIMOHATHLHOW MAaTeMAaTHUYECKOW T'PaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMAaTHYECKHWE ACMEKThl B PEaJbHBIX >KU3HEHHBIX CHUTYaIUsIX
U NOpd  U3YYCHUM  JIPYTUX  JUCHMIUIMH, TPOSBICHUS  3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (OpMYIMPOBATh WX HA S3BIKE MATEMATHKHA W CO3/1aBaTh
MaTeMaTUYeCKHEe MOJCIH, IPUMEHATh OCBOCHHBIA MaTEMaTHYSCKHUH arapaT
JUTSL PEIICHUs TPAKTHUKO-OPUEHTHUPOBAHHBIX 3a/ad, 3aaad MpoQeCcCHOHATBHON
NeATETLHOCTH, MHTEPIPETUPOBATH U OIICHUBATH TOJyUYCHHBIC PE3yJIbTATHI.

2. Ilnanupyemble pe3yJibTaThl 0CBOEHUS] YUeOHOI0 NpeaMeTa

O6mue xomnereHimu (mamee — OK) u npodeccuoHanbHbie KOMIETEHIIUU
(manee — IIK) ®I'OC CIIO B cooTHECEHUU C JIUYHOCTHBIMH, METANPEIMETHBIMU
U TpEeJAMETHBIMU pe3ysbTaTaMu o0OyueHus: 0a3oBoro ypoBHs (nmanee — IIPO)
®I'OC COO npexacraBieHbl B TaOIUIIE:



Kon n HauMeHnoBanmne
(popmupyembIX
KOMIIETEHII Ui

I[Inanupyemble pe3yjbTaThl 0CBOECHHS NpeAMeTa

JINYHOCTHBIE H MeTalpeaAMETHbIC

IpenmerHbIe

OK 01. Bribupath criocoObl
peleHHs 3ama4
npodeCcCuOHATBHON
JESTEIIbHOCTH
MPUMEHUTEITHHO

K pa3JIMYHbIM KOHTEKCTaM

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI
B HaCTH: TPyAOBOI'O BOCIIUTAHUA:

OCO3HaHUE NI €HHOCTHU

OTpaxXaTb

- TOTOBHOCTH K TPy,
MacTepCTBa, TPYIOII00UE;
AKTUBHOMU

- T'OTOBHOCTB K JACATCIIBHOCTH

TEXHOJIOTMYECKOW M COLIMAJIbHOM HAIpPaBIECHHOCTH,

CIIOCOOHOCTh VUHUIMMPOBATbD, IUIAHUPOBATh
u CaMOCTOSATENIbHO BBITIOJIHSTh TaKyo
NEeSATEIbHOCTD;

- HHTEpeC K pa3IMYHbIM chepam

npodeccnoHanbHOM e TENbHOCTH.
MeTtanpeameTHble pe3yiabTaThl JOKHBI OTPAXKaTh:

OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHI

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh
U aKTyalu3MpoBaTh IMpobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIMBaThb  CYILIECTBEHHBIH  MPU3HAK

WM OCHOBAHUS MJi CpaBHEHUS, KIacCH(PUKAIUU
1 0000IIEHUS;
- ONpeNeNATh IeNn

mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

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

- BHOCUTH KOPPCKTUBLI B ACATCIbHOCTH, OLICHUBATDH

[1P61. Bnanenne Merogamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHusl 3aaa4d; yMeHHe (GOpMYIUpPOBATh OIMPEICICHHUS,
AKCHOMBI

U TEOPEMBbI, MPUMEHSATh HX, MPOBOJUTH JOKa3aTeIbHbIE
paccykJIeHUsI B XOJI€ pEUICHUs 3a/1a4;

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

norapudm BBIYHCIICHUE

3HAYCHUH

YuClia; YMEHHE
u npeoOpa3zoBaHUs
jorapudmamu,
BBIPXKEHHUI;

BBIPD aKEHHUI CcOo CTCIICHAMU n

npeoOpa3oBaHus JPOOHO-pAIIOHATBHBIX

[1PG3. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIBHEIE,

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

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

MaTCpHraJibl; UCCICAOBATL B HpOCTCﬁMHX crydasax (I)YHKI_[I/II/I

ONEPUPOBATh  TMOHSITHUSIMH:

HCIIOJIb3YA

Ha MOHOTOHHOCTbD, HaXo0aUuTh HauOOJIbIINE

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

Ha ABUXKCHUC, PCIIATh MPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




COOTBETCTBHE pE3YJIbTATOB  IICJSM, OICHHBAThH
PHUCKH MOCIIEACTBUI IEATEIbHOCTH

0)0a30BbIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIQJIETh HaBBIKAMU Y4€OHO-HMCCIIEIOBATEIHCKON
Y TIPOCKTHOM JESITeTbHOCTH, HABBIKAMH Pa3pEIICHHUSI
npo0em;

- BBIABIATH  NPHUYUHHO-CIICICTBECHHBIC
W aKTyaJu3upoBaTh 3aJady, BBIIBUTATh THIIOTE3Y

apryMEHTBI

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

- AHANM3MPOBATH IIOJYYEHHBIE B XOJE PEIICHUS
3a/1a4u

pPE3yJIbTaThI, KPUTHYCCKHU

IMPpOrHO3UpPOBaTb HM3MCHCHHUC

OLICHUBATh
UX JIOCTOBEPHOCTb,
B HOBBIX YCJIOBUSX;
pa3pabarbIBaTh IUIaH PelICHHUs TPOOJIEMBI C Y4eTOM
aHaJm3a MMEIOIINXCA MaTepHualbHBIX
Y HEMAaTepHUaIbHBIX PECYPCOB;

- YMETh IIEPEHOCUTh 3HAHUSA B II03HABATEJIBHYIO

U IPAKTHUUYECKYI0 00J1aCTH KU3HEACSITEIbHOCTH;

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

OPHUT'MHAJIBHBIC MOAXOAbI U PCHICHUA

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

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

HCIIOJIB30BAThb

U3 JAPYruxX Y4YeOHBIX MPEAMETOB W 3a7ad H3 peaabHOM

JKU3HU; BBIpAXarTh (QOpMyJaMH 3aBHCHMOCTH MEXIY
BEJIMYUHAMU;

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

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

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

[IP67. VYmeHue omnepupoBaTb MNOHSTUSAMU: CpEIHEE

apudmernyeckoe, MenuaHa, HauOoybllee U HaUMEHbBIIIEE
3HAYEHUS, pa3Max, IUCIEPCUs, CTaHAapTHOE OTKIOHEHHE
YHCIOBOTO0 Habopa; yMEHHE U3BIIEKAThb, HHTEPIIPETUPOBATH
uH(pOpMaIlMIO, TPEACTABICHHYIO B  Tabnumax, Ha
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa peaTbHbIX
MIPOIIECCOB W SIBJICHUW; TIPEJCTABIATh WH(HOPMAITHUIO C
TaOJIHIL 51

IIOMOIIBIO AuarpamMmm;

JTaHHEIE, B

HCCIIEIOBATH

CTaTUCTHYCCKHEC TOM YHUCJIIC

C IIPUMCHCHHUEM rpa(bnquKHx MCTOOOB U JJICKTPOHHBIX




CPEICTB;
ITP68. YMeHue onepupoBaTh NOHATUSAMU: CIIy4alHbII OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYyYaifHOTO COOBITHS,
YMEHUE BBIUYUCIATH BEPOSITHOCTb C  HCIOJIB30BAHUEM
rpaduyecKux METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (aKThl U
dbopMyIbl MpU pelIeHUH 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO
CO Cly4yailHBIMH BEIMYMHAMHU; YMEHUE IPUBOIUTH
IpUMEphl  NPOSIBJICHMS 3aKOHAa OOJBIIMX 4YHCENl B
MIPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

ITPGY9. YMmenue omepupoBaTh MOHATHUSIMH: TOUYKA, MpsSMas,

IJIOCKOCT, IIPOCTPAHCTBO, JBYI'pPaHHBII yrod,
CKpELMBAIOIINECs npsiMbIe, HapaiebHOCTh u
HEePIEHAUKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YroJl MEXAY MPSAMBIMH, YTOJI MEKY PIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHA JO IUIOCKOCTH, PpACCTOSIHUE MEXAY IPSAMBIMH,
paccTostHuE MEXAy IUIOCKOCTSMH;, YMEHHME MCIOJIb30BaTh
OpU pelleHUuH 3a7ay H3ydyeHHble (AKThl M TEOPEMBI
IUIAaHUMETPUH; YMEHHE OLEHMBAaTh pa3Mepbl OO0BEKTOB
OKpPY’KaIoILEro MUpa;

[TP610. YMenue onepupoBaTh NOHATUSIMH: MHOTOI'PAaHHUK,
CceueHHe MHOTOTpaHHMKA, KyO, MapajuleienuIies], npu3ma,
nupamMuza, QuUrypa ¥ MOBEPXHOCTh BpalleHHs, HUIMHID,
KOHyc, 1map, cdepa, ceyeHUs QUIYpbl BpalleHHUS,
IUIOCKOCTh, Kacawomiasicss chepsl, LUIMHIPA, KOHYca,
IJIOIIAb TOBEPXHOCTH MHMPAMHIBI, IPU3MBL, KOHYCa,




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

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

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

[TP613. YMeHnue onepupoBaTh NOHATUSAMU: IPSIMOYTOJIbHAS
CUCTeMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE NPOU3BEICHHUE, YTOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEICHHE
BEKTOpa Ha YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
bopMy1 KOOpIMHATBI CEPEeUHBI OTpPE3Ka, PpacCTOSIHHE
MEXy IBYMsI TOUKAMU;

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

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




OK 02. Ucnons3oBath
COBpEMEHHBIC CpencTBa
[O¥WCKa, aHaIIM3an
MHTEPIPETAIIH
nH(pOopManuu,u
MH(pOPMAIIMOHHBIC
TEXHOJIOTUU JJIsl BBITIOJTHEHUS
3amad npodeccuoHaTbHON
e TeTbHOCTH

JInuHOCTHEIE pe3yiabTaThl JOJIKHBI OTpaXaTb B

YaCTH: HCHHOCTU HAYYHOI'O ITO3HAHUA:

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

Ha JIMAJIOre KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET'O MECTa B MOJIUKYJIBTYPHOM MHUPE;
MeranpeameTHble pe3yinbTaThl JOJKHBI OTPaKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
I1I03HaBaTCJIbHBIMU ﬂeﬁCTBHﬂMHI

B) paboTa ¢ nHpOpManueii:

- BJaJeTh HABBIKAMHU IOJy4eHHs HH()OpMAIMUU3
HUCTOYHUKOB  Pa3HBIX THIIOB, CAMOCTOSTEIbHO
OCYILECTBIISATh TOKCK, aHAIM3, CUCTEeMATH3aI[HION
MHTEPIIPETAIHIO nHpopmanuu Pa3IMYHBIX
BUJI0BU(POPM IIPECTABICHNUS;

- cO3JlaBaTh TEKCThl B pa3IWYHbIX (QopmaTax ¢
y4eTOM Ha3HayeHHsT UHQPOpMaluu U LEJIeBOU
ay/JIMTOPHH,

MMpEACTaBJICHUA

BbIOMpas  ONTHUMAaJbHYIO  (QopMmy
U BU3YyaJIM3alliH;
- OLICHUBAaTh
uHpopManuy,

AOCTOBCPHOCTD,
cC COOTBETCTBHC

JICTUTUMHOCTDb
IIpaBOBbIMU

MOPAJIbBHO-3TUYCCKUM HOPMaM;

- HCIIOJIB30BaTb CpPEACTBA

KOMMYHHKAIIUOHHBIX

MH(OPMaLIMOHHBIXH

TEXHOJIOTMM B  pELICHHUH

KOI'HUTHUBHBIX, KOMMYHHKAaTHUBHBIXU

OpraHU3aIMOHHBIX 3aja4 c coOJIro1eHreEM

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMU
pelieHus 3a1a4; ymMeHue (GOpMYIHpPOBATh OIPEAEICHHUS,
aKCHOMBI

U TEOpPEMBbl, NMPHUMEHATh HUX, NPOBOIUTH JIOKa3aTeIbHBIE
paccyXJIeHHS B X0JI€ PELICHU 3a/1a4;

[1P62. YMmeHnue omepupoBaTh NMOHATHSMHU: CTEIICHb YHUCIIA,

jgorapudM UYWCIa; yMEHHUE BBINOJHATh  BBIYUCICHUE
3Ha4YCHUH
U TpeoOpa3oBaHMsI  BBIPAKEHUHW CO  CTENCHSIMH H

norapupmamu, mpeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANILHBIE,

JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPUYCCKUEC YPABHCHUSA U

HoKa3aTesbHbIE, CTEIECHHBbIE,
HEPaBEHCTBA, X CUCTEMBI;

[1P64. VYmeHue onepupoBaTh
HenpepbiBHAs  (QyHKIUS,
OTpE/IeNIEHHBI MHTETpall; yMEHHE HaXOJUTh IPOU3BOIHBIE

bynxumii,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINX CITydasX (QyHKITHH

HOHATUAMM:  (PYHKLUS,

MPOM3BOJHAS, TEPBOOOpa3HAas,

SJICMCHTApPHBIX HCIIOJIb3Ys CIIpaBOYHBIC

Ha MOHOTOHHOCTb, HaXOJIUTh HauOOoJIbIINE
W HaUMEHbIME 3Ha4YeHHs (QYHKIHA, CTPOUTh TpaduKu
MHOT'OUYJIEHOB c HCIIO0JIb30BaHUEM amnmnapara
MaTE€MaTUYeCKOro aHalKu3a; MPUMEHSTh MPOU3BOJHYIO MPU
pereHnun 3a1a4
Ha JIBIDKEHUE; pelaTh MPAKTUKO-OPHUEHTHPOBAHHBIE 3a1a4l
Ha HaMOOJBIITNE W HAMMEHBIIINE 3HAUYCHHUS, HA HaXO0XKJICHHE
MyTH, CKOPOCTH ¥ YCKOPEHUS,

ITPGS5. YMeHue omepupoBaTh TMOHSATHUSIMH: palliOHAIBHAS
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TpeOOBaHUI SPrOHOMHKH, TEXHHUKH OE30MAaCHOCTH,
TUTUEHBI, pecypcocOepexeHus, IPABOBBIXU
THYECKUX  HOPM, HOPM  HH(OPMAITMOHHOU
0e30IMacHOCTH

¢byHKUus, moka3aTenbHas (YHKUUS, CTeTeHHas (YHKIHS,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
¢bynkunu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3Yy4eHHBIX  (DYHKIHMHA, WUCHONB30BaTh TpapuKH IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4
U3 Jpyrux Yy4eOHbIX IpPEIMETOB M 33Jad M3 pPealbHOM
KM3HM; BbIpaXaTb (opMylaMH 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU;

[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d Pa3HBIX TUIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBHKCHHE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0macti  ynpaBleHHS  JHYHBIMH M CEMCHHBIMH
¢uHaHCAMM);  COCTABIATh  BBIPAXKEHUS,  YypaBHEHUS,
HEpaBEHCTBA W HUX CHUCTEMbl [0 YCJIOBUIO 3ajauH,
UCCIIeIoBaTh  IOJIyYeHHOE  pelIeHHe M OLICHUBATh
MPaBJONOI00HOCTh PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTb MOHSTUSAMU: CpEIHEE
apupMeTHYecKoe, MenuaHa, HauOoJsbllee W HAaMMEHBIIEe
3HA4YEHUs, pa3Max, JWUCIEPCHUs, CTAHAAPTHOE OTKIIOHEHHE
YHCIOBOTO HAOOpa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATH
uHpOpMalLMIO,  TpPEJICTaBIECHHYH0 B  Tabiaumax, Ha
quarpaMmax, rpagukax, oTpakarollyro CBOWCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TAabMUIl M JUarpaMM;  HCCIIEIO0BaTh
CTaTUCTHYECKUE JIaHHBIE, B TOM qucie
C TpUMEHEHHEeM Tpa(HuYecKHX METOJIOB U AIIEKTPOHHBIX
CPEIICTB;

[TP68. YMmenue onepupoBaTh MOHATUSIMHE: CITYYaHBIA OTBIT
U CIIy4aitHoe COOBITHE, BEPOSATHOCTh CIIYYalHOTO COOBITHS,
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YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynbl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CiIydYyallHBIMM  BEJIMYMHAMH;, YMEHHE IPUBOJHUTH
OpuUMepsl  TPOSBICHUS 3aKOHA  OOJIBIIMX  4YHCeNl B
HOPUPOIHBIX

¥ OOILECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

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

U TUIOCKOCTEH, yroJl MEXIy MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YIOJ MEKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKH

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

[TP610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CEUYeHHe MHOTOTpaHHHUKA, KyO, Mapaenenumnes, mpusma,
nupamMuia, QUrypa M TMOBEPXHOCTH BpAICHHS, TUIHHID,
KoHyc, 1map, cdepa, ceueHUs QUITYypbl BpalICHHS,
TUIOCKOCTh, Kacaromasicss cdepsl, IHIUHApPa, KOHYCA,
IIOMab TIOBEPXHOCTH IHPAMHJbI, TPH3MBL, KOHYCa,
MUATUHIPA, TUIOMIAAb chepbl, 00beM KyOa, TPsIMOYTOJIHBHOTO
napajuielienuneaa, [HPaAMHABL, TPHU3MBL,  [HJIMHJpA,
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KOHyCa, [Iapa; yMEHHE H300paxaTb MHOTOTPAHHUKH
U IOBEPXHOCTH BpAIICHMs, HMX CEYEHHUS OT PYKH, C
[IOMOUIbI0 YEPTEKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB;  YMEHME  pacllo3HaBaTb  CHUMMETPUIO B
IIPOCTPAHCTBE;  YMEHHE  paclO3HAaBaTb  IPABUJIbHBIC
MHOT'OTPaHHUKU;

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

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

[1P613. YMmenue onepupoBaTh NOHATHAMMU: MPSMOYTOJIbHAS
CUCTEMAa KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISIPHOE IPOU3BEICHHUE, YIOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEIACHHE
BEKTOpa Ha 4YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIHMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

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

U MaTeMaTHYECKUE MOJEIH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW M MHPOBOM
MaTeMaTU4eCKON HayKn

OK

03.

[InmanupoBaTh

JImgyHOCTHBIE PE3YIbTATBI  JOJIKHBI  OTpaXaTb
B 4aCTU: JYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

[1P61. Bnanenne Meromamu J0Ka3aTeIbCTB, AJITOPUTMAMHU
pelieHus 3aaady; ymMeHue (GopMyIHpoBaTh OMpeAeNeHus,

13



pEaTN30BBIBATECOOCTBEHHOE
pohecCuoHaTBHOE

u JUYHOCTHOE
pa3BHUTHE,TPEITPHHUMATEb
CKYIO JeSITeIIbHOCTD
B npodeCCHOHATLHON
cdepe,ucIoib30BaTh 3HAHUS
10 TIPaBOBOM U (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
YKU3HECHHBIX CHUTYaITUSIX

- cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MTOBEJCHUS;

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

- OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOWYUBOTO OYyILIEro;

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

MeranpeameTHble pe3yiabTaThl TOJKHBI OTPAXKaTh:
OBnazeHue  YHHUBEPCAJIIbBHBIMU  PETYJISITUBHBIMU
EUCTBUSIMU:

a) caMOOpTaHU3aIIHS:

- CaMOCTOSITEJIBHO OCYIIECTBJIATh MO3HABATEIbHYIO
NEeSTETbHOCTh,  BBISIBISATH

npoOJeMbl, CTaBUTh

u bopMyIHpOBaThH COOCTBEHHBIE

B 00pa30oBaTEIbHON JAESITEIIBHOCTH U >KU3HEHHBIX

3aga4un

CUTyaluiaXx; CaMOCTOATCIIBHO COCTABJIATH  IIJIAH
peuicHu-d HpO6JIeMBI C Yy4€TOM  HUMCHOIIUXCA
peCypcCoB, COOCTBEHHBIX BO3MOXKHOCTEM
n npeﬂnhoeHHﬁ; JaBaTb OLICHKY HOBBIM
CUTYyalluAM;

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

- YMCTb OLCHUBATbHb

PUCKKM HW CBOCBPEMEHHO

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

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

MaTepuasbl; UCCIE0BaTh B MPOCTEHIINX cIydasx (pyHKIIHH

ONEPUPOBATh  MOHITHUSAMM:

IMIpOU3BOJHAA,

Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
W HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOHUTH Tpa(HKH
MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYeCKOIr0 aHalIu3a; IPUMEHATh NIPOU3BOJIHYIO IIPU
peleHnu 3aja4
Ha JIBUXKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaul
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/ICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

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

BbIp@XaTh (OpPMYJIaMU 3aBHUCUMOCTH MEXIY

TPUTOHOMETPHUUECKHE

JKU3HU;
BEIMYMHAMU;

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

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

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

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

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

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

pazpemiats KOHQIUKTHI

¢uHaHCAMM);  COCTABIATH  BBIPAKCHHUS,  YypaBHEHHS,

HCpaBCHCTBA W HX CHUCTCMbI II0 YCJIOBHUIO 3aJda4u,

UCCJIEOBATh  MMOJIYYEHHOE  PEIIeHHEe W OLCHUBATH
MPaBIONOI00HOCTh PE3YIIbTATOB;

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

YHCJIOBOTO Ha6opa; YMCEHUEC U3BJICKATh, UHTCPIPETUPOBATH

VYmMmenue IIOHATHAMM

uHpopMaInio, TMPEACTaBICHHYI0O B  Ta0JuIax,

JuarpaMmax, rpagukax, OTpa)karollylo CBOMCTBA PeAIbHBIX

Ha

IIPOLIECCOB W SIBJICHUN; MPEJCTABIATh HH(POPMALUIO C

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

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciIy4ailHOe COObITHE, BEPOSATHOCTh CIIy4aifHOTO COOBITHS;
YMEHUE BBIYHCIATH BEPOSTHOCTh C  HCIOJIB30BAHUEM
rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U

dbopMyBl MpU pEUIEHUU 3ajad; OIEHHWBATh BEPOSITHOCTU

peabHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM  BEIMYMHAMH; YMEHHE MPUBOAUTH
OpUMEpPbl  MPOSIBIEHUS 3aKOHAa OOJBIIMX 4YHMCET B
MPUPOIHBIX

1 OOIIECTBEHHBIX ABICHUIX;

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

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

OK 04. DddexkTruBHO
B3aUMO/ICHICTBOBATh

U paboTaTh B KOJUICKTHUBE
Y KOMaHjie

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI OTpaXXaTb
B 4aCTU: ICHHOCTH HAYYHOI'O ITO3HAHUA: OCO3HAHHC
OCHHOCTH HaquOfI JCATCIIBHOCTH,

OCYLICCTBIIATE ITPOCKTHYIO M HCCICAO0BATCIIBCKYIO

T'OTOBHOCTb

JeSTeIbHOCTh MHIUBUAYATbHO U B TPYIIIES
MeTanpeaMeTHbIe pe3ybTaThl JIOJDKHBI OTPaXKaTh:
OByaneHne yHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH
JICHCTBHUSMMU:

0)coBMeCTHAs JICSITEIIbHOCTD:

- TOHMMAaTh M UCHOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaIbHOU pabOTHI;

- TPUHUMATH 1€ COBMECTHOH JIESITEIIbLHOCTH,
OpPTraHHW30BBIBATE W KOOPAWHHPOBATH JEHCTBHUS IO
€¢ JIOCTIDKCHMIO. COCTAaBIIATh IIJIaH JICHCTBHI,
pactpeneNaTh PO C y9eTOM MHEHHH y4aCTHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
OsBnageHue
JIECTBUSIMU:
T') IpuHATHE ce0s U IPYTUX JIIOJeH:

- IPUHUMATh MOTHUBBI U apTyMEHTBHI APYTUX JrOAeH

YHUBCPCAJIbHBIMU PEryJIATUBHBIMUA

MIPU aHAJIM3€ PE3YJIbTAaTOB JAEATEIbHOCTH;
- TIpU3HABaTh CBOE MPABO W TPABO JPYTUX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUP C TTO3HUITIH
JPYTOTo YeoBeKa

I1P67.
apupmeTHyecKoe, MeJluaHa, HauOousplllee U HaUMEHbLIEe

YMeHue onepupoBaTh MOHATHSIMHU:  CpEIHEe
3HAYEHMs], pa3Max, JUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHCJIOBOrO0 Habopa; yMEHUE U3BJIEKAThb, HHTEPIIPETUPOBATD
uHpOpMALIMIO,  TPEICTaBICHHYHO B  Tabioumax, Ha
JuarpaMmmax, rpagukax, OTpa)karollylo CBOMCTBA PeAIbHBIX
MPOILIECCOB W SIBJICHWW; MPEACTABIATh HHPOPMALUIO C
MOMOIIBI0  TAONMHMII W JWarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE JaHHbIE, B TOM YHUCIE C INPUMEHEHHEM
rpaduyecKuX METO/I0B U 3JIEKTPOHHBIX CPECTB;

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciy4yaiiHOoe cOOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMEHHE BBIYHCISTH C UCIOJb30BAaHUEM

rpauyecKux METOOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U

BEPOSITHOCTD

YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKThl U

dbopMynBl MpU pEUICHUH 3ajad; OIEHHWBATh BEPOSITHOCTU

PCaJIbHBIX CO6LITI/II71; 3HAaKOMCTBO (¢{0) CJ'Iy‘-I&fIHLIMPI
BCIMYMHAMU, YMCHHC IIPUBOAUTH HNPUMECPBI IIPOABICHUA
3aKOHa OOJIBIIIMX YHUCCII B MMPpUPOAHBIX

U OOILIECTBEHHBIX SIBJICHUSIX;

[1P614. YMmenue BbIOUpaTh MOAXOIAIMINN H3yIEHHBIH METO
JUISl  pELIeHHs 3aJadd, pacro3HaBaThb MAaTEMAaTHYECKUE
(bakTbI

U MaTeMaTU4YeCKHe MOJIESU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJIICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJUTH NPHUMEPHI
MaT€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
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MaTEeMaTU4YeCKON HayKu

OK 05.

YCTHYIO H
KOMMYHUKAIHIO

OcCyliecTBIISTh
MMCbMEHHYIO

Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit denepanuu
C ydyeroM O0coOeHHOCTel
COLMAJIBHOTO ¥ KYJbTYPHOI'O

KOHTCKCTa

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

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

TBOpYECTBa, CHOpPTa, TpyAa M OOIIECTBEHHBIX
OTHOIIICHHU;

- CHOCOOHOCTh BOCHPHHHMATh Pa3IMYHBIC BHIIbI
HUCKYCCTBa, TpPaJULMM W TBOPYECTBO CBOErO0 U
OPYruXx OLYIIATh  3MOLMOHAIBHOE

BO3/EHCTBUE UCKYCCTBA;

HapoIoB,

MertarnpeaMeTHbIC Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OnajicHie YHUBEPCAIbHBIMA KOMMYHHKATHBHBIMU
JIEHCTBUSIMU

a) oOmlmeHue: - OCYHIECTBIATh KOMMYHHUKAIUH
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh HeBepOAIbHBIC CPEICTBA OOLICHHMS,
[IOHMMAaTh  3HAYE€HHE  COLMAJBHBIX  3HAKOB,

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

3pC€HHA C UCITOJIB30BAHUECM S3BIKOBBIX CPCACTB

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

ITP68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
U ciy4yaiiHOe cCOOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSATHOCTH C
rpaduyecKux METOAOB; MPUMEHATH (DOPMYIIBI CIOKECHHS U

YMHOKCHH A BepOHTHOCTeﬁ, KOM6I/IH8.T0pHBIe (1)aKTBI n

HCIIOJIBb30BaHUECM

dbopMyBl MpU pEUICHUW 3a/ad; OLEHHUBATh BEPOSITHOCTU

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4allHBIMM BEIMYMHAMH; YMEHHE IPUBOAMTH
IpUMEphl  MPOSIBICHMS] 3aKOHA OOJBIIMX 4YHMCET B
IIPUPOJHBIX

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

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

U IJIOCKOCTEM, YrOJl MEXAY NMPSAMBIMH, YTOJI MEKY NPIMOU
U IJIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKHU

JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH, PACCTOSIHUE
MEXY IJIOCKOCTSIMU; YMEHHE UCIIONb30BATh IIPU PEILICHUU
3ajjady  M3y4yeHHble (AKTBI M TEOpPEMbI
YMEHHE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO

IIaHUMCTPHUH,

MHpa;
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I1P610. Ymenue onepupoBarh MOHATUSAMU: MHOTOTPAHHUK,
CEYCHHE MHOTOIPAaHHUKA, KyO, Mapajielenumnes, npusma,
nupamMuia, Urypa M TMOBEPXHOCTH BpAICHHS, UIHHID,
KoHyc, 1map, cdepa, ceueHUs QUTYpBl BpaIICHHS,
IUIOCKOCTh, Kacaromjasicsi cdepbl, IIMHAPA, KOHYca,
IJIOIIAb TOBEPXHOCTHM MHUPAMHIBI, MPU3MBI, KOHYcCa,
HWIMH]IPA, Tomaas chepbl, 00beM Kyda, MPSMOYTOJIbHOTO
napajiejenunena, NUpaMuAbl, OPU3Mbl, LWIMHJIpA,
KOHyca, Iapa, yMeHUWe H300pakaTb MHOTOTPAHHUKH
W TIOBEPXHOCTH BpAlICHUS, WX CEYEHUS OT pPYyKH, C
MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M JJICKTPOHHBIX
CpPEeACTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
IIPOCTPAHCTBE;,  YMEHHUE  pPAclO3HaBaTh  IPaBUJIbHBIE
MHOT'OTPaHHUKY;

[IP611 VYmenue omnepupoBaTh TMOHATHUSIMU: JBUKCHHE
B TIPOCTPAaHCTBE, MOAOOHBIE (QUTYpbl B MPOCTPAHCTBE;
WCIIOJIb30BaTh OTHOIICHHWE IUIOMIAJCH IMOBEPXHOCTEH U
00BeMOB NMOAOOHBIX (PUTYp IIPU PELICHUH 33/]aY;

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

[TPG13. YMeHnue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa KOOpPJMHAT, KOOPJAWMHATBI TOYKHU, BEKTOD,
KOOPJMHATBHl BEKTOpPAa, CKAJIAPHOE MPOU3BEICHUE, YTroJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHWCJIO, HAaXOAWTh C IOMOIIBI HM3yYEHHBIX
dbopMynl KOOpPAMHATHI CEPEIHUHBI OTpe3Ka, PpACCTOSHUE
MEXIy TBYMS TOUKAMU;

[1P614. YMmenue BoIOUpaTh MOAXOASAIINN N3YICHHBI METO]]
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JUIsL pellleHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(baxTb

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

OK 06.
IPaXkIaHCKO-

[IposiBiATH

NaTpuOTUYCCKYHO IMO3UIHIO,

JEMOHCTPUPOBATh
OCO3HaHHOE MIOBE/ICHNE
Ha  OCHOBE  POCCHMCKHMX

AYXOBHO-HPAaBCTBCHHBIX

HeHHOCTeﬁ, B TOM YHCIIC

C y4Y4eTOM TapMOHU3ALMH
MEXHAIMOHAIbHBIX

" MEXPEINTUO3HBIX
OTHOILICHHUH, IIPUMEHSATH
CTaHJApThI
AHTUKOPPYILIMLOHHOIO
MOBEICHUSA

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

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

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

Poccun, noctmkennsam Poccun B Hayke, HCKYCCTBE,
CIOPTE, TEXHOJIOTUSIX U TPYAE;

MeranpeameTHble pPe3ysbTaThl JAOKHBI OTPaXKaTh:
OBnazneHne  yHUBEPCAIbHBIMU
JNEUCTBUSMHU: B) SMOLMOHAIbHBINA
npeanoiararomuii copMUpPOBaHHOCTb:

BKJIFOYAIOIIETO  CIIOCOOHOCTH

peryiasTUBHBIMU
UHTEJUIEKT,

--CaMOCO3HaHMsI,
IIOHMMATh CBOE dMOILIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS pa3BUTHSA cOOCTBEHHOM
SMOIIMOHANBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpPOBaHUS, BKJIIOYAOLIETO
CaMOKOHTPOJIb, yMEHHE

OTBETCTBEHHOCTH 3a CBO€ ITIOBCACHNC, CITOCOOHOCTH

MNpUHUMATh

analnTupoBaTbCad K SMONUOHAJIIBHBIM H3MCHCHUAM

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

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

[IP64. VYwmeHue omnepupoBaTh byHKIHS,
HenpepbiBHasE (YHKIUS, MPOU3BOJHAS, IEPBOOOpa3Has,
OTpe/eNIeHHBI WHTETpall; yMEHHE HAXOIUTh MPOU3BOIHBIC
AIIEMEHTapHbIX  (YHKIUH,

MaTepuaibl; UCCIEN0BaTh B MPOCTENIINX cIydasX PyHKIIUH

IIOHATHUAMM

HCIIOJIb3YA CIIPaBOYHBIC

Ha MOHOTOHHOCTb, HaXOAUTb HauOOoJIbIINE
U HauMEHbIIME 3HAa4YeHUs (QYHKIUM; CTPOUTh TIpaduKu
MHOT'OYJICHOB c HCIIOJIb30BAHUEM anmapara
MaTEMaTHUYECKOTI0 aHaJIN3a; MPUMEHATH IIPOU3BOJHYIO IIPU
peleHnn 3a1a4
Ha JBI)KEHHUE; PellaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0XJIeHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP66. YMeHnue peniath TEKCTOBBIE 3a/1a4H PAa3HBIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBHKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 33Ja4d U3
obnactu CEeMEMHBIMU

YIIPpaBJICHUA JIMYHBIMHN n

(I)I/IHaHCElMI/I) ; COCTaBJIATH BBIPpAXKCHUA, YpaBHCHU,
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" INPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

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

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

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

MPOABJIATL  HHTCPEC U

pazpemiats KOHQIUKTHI

HCpaBCHCTBA W HX CHUCTECMbI II0 YCJIOBHUIO 3aJdadyu,

UCCIICIOBATh  TOJYyYEHHOE  pEIIeHHe U OICHUBAThH
MPaBIONOI00HOCTh PE3YIIbTATOB;

[1PG7. cpenHee
apuMeTHYECKOe, MeluaHa, HauOoJbliee M HauMCHBIIEe
3HAYCHUs, pa3Max, JUCIEPCHUs, CTAHAAPTHOE OTKIIOHCHUE
YHCJIOBOTO HA0OPa; YMEHUE M3BJICKATh, HHTEPIIPETUPOBATH

uH(poOpMallMI0, TPEJICTaBICHHYI0O B  Tabmumax,

YMenue OIICpHUPOBATH IIOHATUAMU:

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

AuarpamMmm, HUCCICI0BATh

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

[TPG8. YMeHnue onepupoBaTh MOHATUSMU: CITy4alHBII OIBIT
U ciy4yaiiHoe COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS;
YMEHHE

rpaUyecKux METOOB; MPUMEHATh (POPMYIIbI CIOKEHUS U

BBIYUCIIATE BCPOATHOCTH C  HMCIIOJIB30BAHUEM

YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U

dbopMyBl MpU pEUIEHUU 3ajad; OIEHHWBATh BEPOSITHOCTU

peabHbIX COOBITHI; 3HAKOMCTBO
CO CIy4yallHBIMM  BEIMYMHAMHU; YMEHHME IPUBOAUTH
OpUMEpPbl  MPOSIBIEHUS 3aKOHAa OOJBIIMX 4YHMCET B
MPUPOIHBIX

1 OOIIECTBEHHBIX ABICHUIX;

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

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

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

IPOM3BOJICTBA, APPEKTHBHO
efcTBOBATH
B UPE3BBIYANHBIX CUTYALIUIX

JImuHOCTHEIE PE3YIbTATHI JOJIDKHBI

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

OTpaxXaTb

- AKTUBHOE HEIpUATUHE JEeHCTBUHM, HPHUHOCSIIMX
BpeJl OKpYXKarolleH cpene;

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

- pacuIMpeHue ONbITa JEATEIBHOCTH IKOJIOTNYECKOM
HanpaBJIeHHOCTH;

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

0) 0a30BbIE UCCIIENOBATEIbCKUE ACHUCTBUS:

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

HIOMUCK

NEeNCTBUA

- OCYIIECTBIATH
MepeHoca  CpeiacTB U
B Mpo(heCcCHOHATBHYIO CPey;
- yMeTh MEpPEHOCUTh 3HaHHS B IO3HABATEIHHYIO
Y IPAKTHYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;
OsBnanenne

IeJICHATPABICHHBIN
crnoco0oB

YHUBEPCAJIbHBIMU  PETYISITUBHBIMU
JEACTBUSAMMU:

0) CaMOKOHTPOJIb!

- JaBaTh OLEHKY HOBBIM CHUTYyallMsiM, BHOCHUTH

KOPPCKTHUBBI B ACATCIbHOCTD, OLCHHUBATH

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

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

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

OHpeHeHeHHLIﬁ HHTCrpajl; YMCHUC HaAXOAUTh IIPOU3BOAHLIC

ONEPUPOBATh  MOHITHUSAMM:

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

W HauMEHbIME 3HAa4eHHs] (YHKIHH, CTPOUTh Tpaduku

MHOTOYJICHOB c UCTIOJIb30BAHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a; MPUMEHATh MPOU3BOIHYIO TPH
pereHnH 3ama4y
Ha JIBKCHHE; PelIaTh MPAaKTUKO-OPUEHTHPOBAHHBIC 3379l
Ha HauOoJIbIIME U HAMMEHbIINE 3HAYCHUS, Ha HaXO0X/IeHHE
IyTH, CKOPOCTU U YCKOPEHHUS;

[TP65. YMeHue omnepupoBaTh HOHATHSAMM: pallOHAJIbHAs
¢byHKLUs, oKa3aTenbHass (YHKLUSA, CTeleHHas (QyHKIMS,
JorapupmMuyuecKas byHKLUS,
¢byHKIMM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUThH rpapuku
byHKIUH, rpaduku
W3YUEHHH MTPOIECCOB U 3aBUCHMOCTEH, TIPU PEIICHUH 3a/1a4

TPUTOHOMCTPUYCCKUC

HN3YUCHHBIX HCII0JIB30BATh npu

U3 JApYruX YYeOHBIX MPEAMETOB W 3ajJad W3 PeaTbHOU

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

BEJIIMYMHAMU;
[TPG6. YMenue pemarb TEKCTOBBIC 3a/1a4M Pa3HbIX TUIOB (B
TOM 4YHCJE€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBUKCHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 33Ja4dl W3
obnmactT  ympaBiieHHS ~ JIMYHBIMA U CEMEHHBIMH
¢buHaHCAMM);  COCTaBIATH  BBIPAXKEHHUS,  YPaBHEHMS,
HEpPaBeHCTBA M HMX CHUCTEMbl [0 YCIOBHUIO 3a/ayH,
UCCIIEIOBaTh  TOJYYEHHOE  pelIeHHe U OICHUBATh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[1P68. YMmenue onepupoBaTh MOHATUSIME: CIIYYaHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSATHOCTh CIIY4aliHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIHOJIB30BAHUEM
rpaduyecKux METOAOB; MPUMEHATH (DOPMYIIBI CIOKECHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMyInbl MpU pelIeHUH 3a]1a4y; OLIEHUBATh BEPOSATHOCTH
peabHbIX COOBITHI; 3HaKOMCTBO
CO CIyJyallHBIMH  BEIMYMHAMHU; YMEHHE TIPUBOJIUTH
NpUMEPHl  TIPOSIBIICHHSI  3aKOHAa  OOJNBIIMX YHCET B
TIPUPOJTHBIX

M OOIIIECTBEHHBIX SIBICHUSIX;

ITP69. YMenue omepupoBaTh MOHATUSAMH: TOUKa, MpsMasdi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHBIN yrod,
CKpEIINBAIOIINECS psIMBIE, napaieibHOCTh u
NEPIEHIUKYIIPHOCTD MPSIMBIX

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

JI0 TUIOCKOCTH, PAcCTOSTHUE MEXAY NMPSMBIMH, PACCTOSIHHE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCII0JIb30BaTh IIPU PELICHUH

22



3ajad4  U3ydeHHble (AKTBI M TEOPEMbl IUIAHUMETPHH;
YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUDA;

I1P610. Ymenue onepupoBaTh MOHATUSAMU: MHOTOTPAHHUK,
CeueHHe MHOIOrpaHHMKa, KyO, Mapajulenenuies, npusma,
nupamupza, Gurypa M MOBEPXHOCTh BpAIlEHUs, LWINHAD,
KOHyC, Imap, cdepa, cedyeHus (Qurypsl BpalleHus,
IUIOCKOCTh, Kacamomiasicss cdepsl, LUIMHApPA, KOHYcCa,
ioniajb IMOBEPXHOCTH MUpaMHIbl, IPU3MBI, KOHYCa,
WIMHApPA, TIomans chepbl, 00beM Kyda, IpSIMOYTOIbHOTO
napajuleJienunesna, NUpaMHAbl, OPU3MBL,  LUIUHAPA,
KOHyca, IIapa; yMeHuEe u300paxarb MHOIOIPAaHHUKU
U TIOBEPXHOCTH BpAIICHUS, HMX CEUEHHUs OT pPYyKH, C
[OMOILBI0 YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CpeACTB;  yYMEHHME  pAaCIO3HaBaThb  CHUMMETPHIO B
IIPOCTPAHCTBE;  YMEHHE  paclo3HaBaTb  IPAaBUJIbHBIC
MHOTOTPaHHUKU;

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

[1P612. YMeHue BBIUUCIATH TN€OMETPUYECKHE BEINUYMHBI
(nmuHA, Yroj, IUIomaab, 00beM, IIOMaAb MOBEPXHOCTH),
UCTOJb3Ys U3yYCHHbIE (POPMYIIBI U METO/IBI;

[1P613. YMmenue onepupoBaTh MOHATHIMHU: MPSMOYTOIbHAS
CUCTeMa KOOpAMHAT, KOOPJIWHATBl TOYKH, BEKTOD,
KOOpJMHATBHl BEKTOpPa, CKaJIspHOE MPOU3BEICHHUE, YTOJ
MEXJIYy BEKTOpaMH, CyMMa BEKTOpOB, IPOU3BEIACHHE
BEKTOpa Ha YHCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
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dbopMyll KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXIYy IBYMSI TOUKAMU;

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

¥ MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE MPUBOJIUTH HPUMEPHI
MaTeMaTUYECKUX OTKPBITHM POCCUUCKOM UM  MHPOBOM
MaTE€MaTU4YeCKON HayKu
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3. Conep:xaHue y4eOHOTr0 NMpeaMeTa U TeMaTHYecKoe MJIAHNPOBaHUe
3.1. O0bem npeaMeTa ¥ BUAbI YU4eOHOI padOThI

Bua yueOHoii padoThI Oo0bem B
yacax

O01beM 00pa3oBaTe/IbHON MPOrpaMMbl NpeMeTa 142

B T.Y.

KOMOWHHPOBAHHBIC 3aHATHS 135

KOHTPOJIbHBIE PAOOTHI 7

OcHoBHOe coJep:kaHue 126

IIpodeccuoHaILHO OPHEHTHPOBAHHOE COlePIKAHME 16

IIpomexyTouHas arrecTauus (SK3aMeH)




3.2. TeMaTuyecKuil IVIAH M COJEePKaAHUE YUeOHOI0 npeaMeTa

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U NPo¢ecCHuOHAIBHO-
HanmenoBanue pa3jiesioB . O0bem | Dopmupyembie
OPHEHTHPOBAHHOE), JJA00PATOPHbIE H MPAKTUHYECKHE 3AHATHS, NPUKJIATHOI
U TeM 4acoB | KOMIIETEHUHH
MOAYJIb
1 2 3 4
OcHOBHOe coep:KaHue

Pasneu 1. [loBTOpEeHHE Kypca MATEMATHKHA OCHOBHOI IIKOJIbI 12

Tema 1.1. CopepxaHue yaeOHOro Marepuana 2

Iens u 3anaun matemMatuky | [lenb ¥ 3aaun MaTeMaTUKU IPH OCBOCHUU podeccuu. ba3oBbie 3HAHUS U YMEHUS 110

IpU OCBOGHUM MNPOQECCUH. | MATEMATHKE B TPOPECCHOHATBLHOMN U B MOBCEAHEBHOMN EATEIBHOCTH.

MHoskecTBa U JOTrHKa MmuoxkecTBo, omepalyyd  HaJg  MHOKECTBAMH. JlnarpaMMBel Ditnepa—BenHa.
Hcnonb3oBaHWEe TEOPETUKO-MHOKECTBEHHOI'O alaparta Jjisi ONMCAaHUsl peajbHbIX
MPOLIECCOB U SIBJICHUH B MPO(ECCHOHATBHON NEATETbHOCTH, MPU PEIICHUHU 3aJa4d W3
JIpyrux aucuuiuivH. OnpeneneHue, TeopeMa, ClIeICTBUE, 10Ka3aTEIbCTBO OK 01,

Tewma 1.2. Copepxkanue ydeOHOro Marepuana 2 OK 02

Uucna v BBIYUCICHUS HatypaneHble ¥ nensle yuciaa. PanuvonanbHble yucna. [Ipu3Haku OeaMMOCTH LIEJbIX OK 03’
ymcesl. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOLIEHTHI, 0ECKOHEUHbIE TEPUOINYECKUE ’
npobu. ApudmeTHuecKkne Omepaluu C palMOHATBHBIMU 4YHCIaMH, MpeoOpa3zoBaHUs OK 04,
YUCJIOBBIX BBIPAKEHUM. OK 05,
HeiictButenpHpie  yucna.  Apudmernyeckue omepanuu ¢ ACHCTBUTEIbHBIMU OK 06
yuciamu.PannonanpHeie W UppanuoHaidbHbie yucia.llpuOnmkEHHBIE BBIYHCICHUS, OK 07
MpaBuJIa OKPYTJICHHs], IPUKUAKA U OLICHKA Pe3yJbTaTa BHIYMCICHUI

Tema 1.3 ConeprkaHue yueOHOro MaTepuaia 2

ToxnectBa u | YpaBHeHnue, KopeHb ypasHenus. HepaBeHCTBO, penleHue HepaBeHCTBA. ToKaecTBa U

TOXECTBEHHBIE TOXKJIECTBEHHBIE TMpeoOpa3oBaHus. MeTonq uHTepBanoB. Perienue mensix u ApoOHO-

peoOpa3oBaHuUs. palMOHAIBHBIX YPAaBHEHHM W HEpAaBEHCTB. lIprMeHeHue ypaBHEHH W HEPABEHCTB K

VYpaBHeHus pEIIeHHI0 MaTeMaTHYeCKHX 3a7ad U 3a7ad U3 Pa3IUYHbIX 00JacTeil HayKu U peanbHOU

Y HEpaBEHCTBA Kn3HU. CUCTEMBI U COBOKYITHOCTH PAIIMOHAJILHBIX YPaBHEHUN M HEepaBeHCTB. CHUCTEMBI
JUHENWHBIX ypaBHEHMU. PereHue npukiagHbixX 3a7ad ¢ MOMOILIBIO CUCTEMbI JTUHEHHBIX
ypaBHEHUU

Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJICP:KAHME 2
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ITponientHple  BbluucneHus | [Ipumenenne apoOei M NMPOLEHTOB Julsd pellieHMs] NPUKIAJHBIX 3a/1a4 M3 PA3JIUYHBIX
B npodeCCHOHATBHBIX | OTpaciell 3HaHWH W peanbHOW ku3HH. [lpuOMMKEHHBIE BBIYMCICHHSA, IpaBUIIA
3a1a4ax OKpYyIJIEHUs, NPUKHIKA M OLEHKa pe3yibTaTa BbIYMCICHUN. Pa3Hble cnocoOsl
BBIUUCIICHHUSI ~ MPOLEHTOB.  IIpolleHTHBIE  BBIYMCICHHS B  MPOPECCHOHATBHBIX
3agavax.l[pyMeHeHne ypaBHEHUN U HEPAaBEHCTB K PELICHUI0 MAaTEMaTHUYECKHUX 3334 U
3a[a4 U3 Pa3IUYHBIX 00JacTel HAYKU M peabHOU JKU3HU
Tema 1.5. Copneprkanue y4eOHOro Marepuasa 2
ITocnenoBarensHOCTH [TocnenoBaTeNnbHOCTH, CIIOCOOBI 33JIaHus TOCIEAO0BaTeNIbHOCTEH. Apudmerndeckas U
U IIPOTPECCUU TFEOMETPUYECKas IPOrPECCUM.
MOHOTOHHBIE  OCJIEIOBATEAbHOCTH. BEeCKOHEYHO yObIBAIOMIAas TEeOMETpPHYECKas
nporpeccus. Cymma OeckoHeYHO yObIBaroliel reomerpuueckoi nporpeccuu. @opmyna
CIIOKHBIX NPOLEHTOB.Mcronb30BaHne Mporpeccuu Ui pEIIeHUs peasIbHbIX 3ajay
IIPUKIJIATHOTO XapakTepa
Tema 1.6. Coneprxkanue yaeOHOro MaTepuana 2
OyHKIMH U TpaduKu Dvyukus, crioco0b! 3ananus dyekimy. [ paduk dyHKINHA.
CgoiictBa ¢dyHkumid. O0nacTe onpeneneHus 1 MHOXKECTBO 3HaueHuH QyHKuuu. Hymm
dbynkun. [IpoMexyTku 3HaKOMOCTOSIHCTBA. UETHBIE UM Heu€THbIe GyHKIUU. B3aumHO
oOpaTHble PYHKIIMH.
KonTposbnasi padora nmo pasgeny 1 «IloBTropeHne kypca MaTeMaTHKH OCHOBHOM
LIKOJIbI»
Pa3nea 2. Crenenn u kopuu. CreneHHas, noka3ateJbHas U Jorapupmudeckast pyHkouu 26
Tema 2.1. Conepxkanue yaeOHOro MaTepuaa 2
Apudmerndeckuil KOpeHb Apudmernueckuil KOpeHb HaTYpaJIbHON CTENEHH. OK 01
N—O0i1 CTEIICHHU. JlelicTBHA ¢ apuPMETHUECKUMHU KOPHSIMHU N—OW CTEMEHH. ’
Tema 2.2 ConeprkaHue yueOHOro MaTepuaia 4 OK 02,
Crenenu. CtannapTHast Crenenb ¢ 1enbiM nokaszateneM. CtanaapTHas ¢opma 3anucy JeHCTBUTEIbLHOTO YKCIA. OK 03,
¢dopma 3anucu Hcnonb3oBanue noaxozsmeil GpopMbl 3amucu JEHCTBUTENBHBIX YUCEN JUISl PEeLICHHS OK 05,
IEACTBUTEILHOTO YHCIIa MPaKTUYECKHX 3aJ1a4 ¥ TPEICTABIICHUS JaHHBIX. OK 06,
CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTEIEM. OK 07
CBoOIICTBA CTENEHMU.
ITpeoOpa3oBaHue BHIpAKEHUN, COAECPIKAIINX CTENEHH C PAIIMOHAIBHBIM [TOKA3aTesIeM.
Tema 2.3. Copnepkanne ydeOHOro MaTepuana 4

CreneHHast GyHKIUSA

CrencHHas d)VHKI_II/ISI C HATYPAJIBbHBIM M IICJIBIM IMOKA3aTCJICM.
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CgoiicTBa U TpadUK CTENEHHON (YHKITUU.
Kopenb n-oii cTeneHu.
CaoiicTBa ¥ rpadMKk KOpHs N-O#l CTEHEHU

Tema 2.4. | Copepxanrie yaeOHOr0 MaTepuaa 2
HppaunonanpHpleypaBHEHH | PenieHne uppainroHaabHbIX YPAaBHEHHN.
Sl HEpaBEHCTBA Penienne uppanmoHanbHBIX HEPABEHCTB.
Tema 2.5. ITlokasarenbnble | ComepxaHue yueOHOTO MaTepHalia 2
ypaBHEHMs U HEpaBeHCTBa | [lokaszarenbHbIC YpaBHEHHUS.
[TokazarenbHble HEPABEHCTBA.
Tewma 2.6. Copepkanue y4eOHOro Marepuana 4
Jlorapudm uuncna. Ceoiictsa | Jlorapudm yucia.
norapupmMoB JecaTuuHble U HATYpallbHbIE JTOTapU(MBbL.
CBoiicTBa orapu@moBs.
[IpeobpazoBaHre BhIpaXKEHU, coiepkalux Jorapudmol
Tema 2.7. IlokazarenpHas | ComepxaHue yueOHOTO MaTepuaia 4
u norapupmuueckas | [TokasarenpHas u jorapudmudeckast QyHKIUH.
byHKIUH, ypaBHeHus, | CBoiicTBa U TpadMKH [TOKA3aTeIbHON (DYHKITUY.
HEpaBEHCTBA CgoiicTBa u rpaduku gorapugmuyeckond GyHKIUU.
Jlorapudmuyeckie ypaBHEHNs 1 HEpaBEHCTBA
Tema 2.8. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJICP/KAHME 2
Jlorapudmsl B ipupoe [Ipumenenue gorapudma. ctopusi pa3BUTHS MATEMATHUKH.
U TEXHHKE Jlorapugmuueckas cnupaib B npupojie. Ee Matematudeckue cBoiictBa. Vcnonab3oBanue
rpagukoB (QYHKUMHA JUIS HCCIENOBaHUS TIPOLECCOB U 3aBUCUMOCTEW, KOTOpHIE
BO3HHUKAIOT NIPH PEIICHUH 33J1a4 M3 pa3IMyYHbIX 00JacTell HayKu U pealbHOM KU3HU
Tema 2.9. Conepkanne yaeOHOro MaTepuaa 2
[IpumeneHue ypaBHEHUH, Hcnonp3oBanue rpadukoB GYHKIUN JUis pelieHWs YpaBHEHUW M JMHEHHBIX CHCTEM.
CHICTEM M HEPaBEHCTB [lpuMeHeHHe ypaBHEHHH, CHCTEM W HEPABEHCTB K PEIICHHIO MAaTEMATHYCCKHX 33134 U
K PELICHMIO 3a/1a4 3aJ1a4 U3 Pa3IUYHBIX 00JacTel HAYKU U peabHOU YKU3HU
KonrTposbnass paGora mno pasgeay 2 «Cremenn wu  kopHu. CremneHHas,
NOoKa3aTeJbHas U Jorapupmudeckas GyHKUHHA »
Pa3nea 3 Ilpsimble ¥ NJIOCKOCTH B IpocTpaHcTBe. KOOpAMHATHI H BEKTOPHI B IPOCTPAHCTBE 16 OK 01
Tema 3.1. CopepxaHrie yaeOHOro MaTepuana 2 OK 02:

[ToBTOpEHME TUTAHMMETPHH.

OCHOBHBIE dbakTel u Teopembl TIIAaHUMETpUU. (OCHOBHBIC TOHSATHS

burypsi,
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OcHOBHBIC MOHATHUS | cTepeoMeTpur.  Touka, TmpsiMas, IUIOCKOCTh, HIpPOCTpaHCcTBO. [loHsATHE 00

CTePEOMETPUH AKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUHN U CIICJICTBUS U3
HUX

Tema 3.2. Copepxanne yaeOHOro MaTrepuaa

[TpsiMbIe U TIOCKOCTH B3anMHoe pacriosioykeHue MpsIMBIX B TPOCTPAHCTBE: MEPECEKAIONINECs, TTapaJlIeIIbHbIC 1

B IIPOCTPAHCTBE. | CKPEIIMBAIOIINECS MPSMBIC.

HapaJ'IJ'IeJ'IBHOCTI) IIpsAMBIX,

[lapamIenbHOCTE IPSIMBIX M INIOCKOCTEM B IPOCTPAHCTBE: napajjiCJIbHbIC IIPSAMBIC B

OpsMOM M IUIOCKOCTH, | IPOCTPAHCTBE, MAPAIICILHOCTh TPEX MPSIMBIX, MAPAIIICILHOCTh NPSIMOW U MIOCKOCTH.

IJI0CKOCTEN Yrael ¢ coHanpaBiEHHBIMHU CTOPOHAMH, YIOJ MEXJY MHPSAMBIMA B TMPOCTPAHCTBE.
[TapasienpHOCTh IUIOCKOCTEH: MapajulesibHbIE IIOCKOCTH, CBOMCTBa MNapajulebHbIX
wiockocTei. [IpocTeiimme mpocTpaHcTBEHHBIE PUTYpPHI HA IIOCKOCTH: TETpPa’ap, KyoO,
napajuieJienune, HOCTPOEHUE CEUeHUN

Tema 3.3. CopepxaHue yaueOHOro MaTrepuana

[lepneHUKYISIPHOCTH [lepneHAUKYISIPHOCT  MPSIMOM M TJIOCKOCTH: TMEPHEHAUKYISPHBIE TMpsSMbIE B

MPSIMBIX MPOCTPAHCTBE, MPSIMBbIE MapalieIbHbIE H MEPIEHAUKYISPHBIE K TUIOCKOCTH.

U IJIOCKOCTEN

HDI/I3HaK OEPHNCHANMKYIAPHOCTH HD?IMOI71 H_ TINIOCKOCTH, TEopEMa O HDﬂMOﬁ
NEPHSHANUKYISIPHON IJIOCKOCTH

Tema 3.4.
VYTIbl MeXAY IPSIMBIMU
U TUIOCKOCTAMHU

Conepkanne yaeOHOro MaTepuaa

Yribl B NPOCTPAHCTBE: YroJl MEXAY IPsMOM M IIJIOCKOCTBIO, ABYIPaHHBIM yroul,
JMHENHBIM yroJl JBYIPAaHHOrO yria. lIlepneHauKylsp M HakJIOHHBIE: PAaCCTOSTHUE OT
TOYKU JI0 TUIOCKOCTH, PAacCTOSIHME OT MpPsIMOM A0 IMJIOCKOCTH, MPOEKIHs (Urypbl Ha
IJIOCKOCTh. |IepHneHANKYIAPHOCTh IJIOCKOCTEM: MPU3HAK NEPHEHAUKYISIPHOCTH JBYX
nockocTel. Teopema 0 TpEX NepneHIUKyIIpax

Tema 3.5.
Koopannatsl u BEKTOpBI
B IIPOCTPAHCTBE

CopepxaHue yaeOHOT0o MaTepuana

Bektop Ha 1iockoctd W B _mpocTtpaHcTBe. CIiokeHHME M BLIYMTAHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. PasiiokeHwe BekTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio mapaenenunena. Pemenue 3amad, CBA3aHHBIX C NPUMEHEHHUEM
MPaBUJI IEUCTBUN C BEKTOPAMHU.

IIpsMoyTronpHast cHUCTeMa KOOpJAWMHAT B IpocTpaHcTBe. KoopamHATBI  BEKTOpA.
[Ipocreiimne 3agaun B KoOpAMHATax. Yroia Mexay BekTopamu. CkansipHoe
MPOU3BEJCHUE BEKTOPOB. BpIuMCleHHE YIIIOB MEXAY MNPSAMBIMH W IIJIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PEIICHUH T€OMETPUUYECKUX 3a/1a4

Tema 3.6.
[IpsiMbIe 1 MIIOCKOCTH

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME

PacnonoxxeHne NpsMbIX M IIOCKOCTEH B OKPYKAIOIMIEM MHUPE (HpHpOI[e, HCKYCCTBC,

OK 03,
OK 05,
OK 07
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B IIPaKTHYECCKHUX 3aJadax

apXUTEKType, TEXHUKE).
PenieHne npakTHKO-OPUEHTUPOBAHHBIX 33124

Tema 3.7. Copneprkanue y4eOHOro Marepuasa 2
Pemenue 3anau. [Ipsmbie Pemenue 3a1a4 Ha HAXOXK/IEHUE T€OMETPUYECKUX BEJIUYMH C MCIOJb30BAHUEM anmapara
U IUIOCKOCTH, KOOPJUHATBl | BEKTOPHOU aJIreOphbl
U BEKTOD KonTposbnasi padora nmo pasgeny 3 «lIpsiMble W IUIOCKOCTH B NPOCTPaHCTBE.
KoopauHaTbl M BEeKTOPbI B IPOCTPAHCTBE»
Pa3nea 4. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKIuH 16
Tema 4.1. CopepxaHue yaeOHOro Marepuana 4
OCHOBBI TPUTOHOMETPUU CuHYyC, KOCUHYC U TaHI€HC YMCJIOBOT0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI€HC
YK CIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPYKHOCTb, omnpeseneHue
TPUTOHOMETPHUYECKUX (DYHKIIMN YMCIOBOTO apryMeHTa
Tema 4.2. Ocnosnble | Coneprxkanue yueOHOTO MaTepuaa 4
TPUTOHOMETPUUECKHE [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BbIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
TOXK]IeCTBA hOopMYJIBI OK 01,
Tewma 4.3. Copepxkanue ydeOHOro Marepuana 2 OK 02,
Tpuronomerpuyeckue Oyukius. [lepuoanyeckue dynkiuu. Tpuronomerpuyeckue QyHKIHUU, UX CBOMCTBA U OK 03,
(GyHKLIMU, HMX CBOHCTBA H | rpaduku OK 04,
rpauku OK 05,
Tema 4.4. Copepkanne y4eOHOro MaTepuana 4 OK 06,
TpuroHomeTpuueckue Pemenye  TpUroHOMETpHYECKHMX  ypaBHeHUil. IIpuMepbl  TPUTOHOMETPUUECKUX
YpaBHEHHUS U HEPABEHCTBA | HEPABEHCTB
Tema 4.5. IIpodeccnoHaAIbLHO OPHEHTHPOBAHHOE COACPKAHME 2
Hcnonbs3oBanne [TpoBeneHue MpakTUYECKUX pacyeToB Mo (opMyiaM TpuroHomeTpuu. Vcrnonb3oBaHue
TPUTOHOMETPUU rpagukoB QYHKUMHA JUIS HCCIIEIOBaHMUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
B po(ecCUOHANIBHON | BO3HUKAIOT MPH PEIICHHH 33184 U3 APYTUX yUEOHBIX TUCIUILIMH U PeaTbHOM KU3HU
chepe
Tewma 4.6. CopepxaHue yaeOHOTo MaTepuaa 2
Pemenue 3a1a4 | Tpuronomerpuyeckue QyHKINUU, TOXKAECTBA U ypaBHEHUS
TPUTOHOMETPUHU KonrTposbnass pab6ora mno  pasgenry 4  «OCHOBbI  TPMIOHOMETPHH.

Tpuronomerpuyeckue (PyHKIUUN)
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Pazgen S. MHOrorpaHHMKHU M TeJia BpalleH st

22

Tema 5.1.
MHororpans

HUKHN

Copepxanue yaueOHOro Marepuaa

IloHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBIIIYKJIblE MHOIOIPDAHHMKH; pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrospHas
NpU3Ma; TPaHU ¥ OCHOBAHUS MPU3MBIL; MIPsIMast U HAKJIOHHAs IPU3MBbL; OOKOBasi U MOJIHAS
NOBEpXHOCTh Npu3Mbl. [lapaienenunesn, NpsSMOYTOJIBHBIM INapajUle/ICNUIE] U €ro
cBoiicTBa. [lupamuaa: n-yronpHasi mupaMuja, TpaHH U OCHOBAHUE MUPAMUABI; OOKOBas
U TIOJIHAs TOBEPXHOCTb IUPAMHU[IBI, IIPABUIIbHAS M YCEYEHHAs NHUpaMUAA. JJIEMEHTHI
IpU3Mbl U NUPAMUJbl. BbluncieHne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AuaroHaiu,

YTJIbI

Tema 5.2.
IIpaBusbHBIE

MHOTI'OrpaHHUKHU.
IMOBCPXHOCTH

IInomanp

MHOT'OrpaHHUKOB

Copeprxkanue ydeOHOro Marepuana

[IpaBunpHbIE MHOTOIPAHHUKHU: TOHATHE MPABWIBHOTO MHOTOIPAaHHMKA; IpPaBUJIbHAA
Mpy3Ma U IpaBWIbHAS NMUPAMUAA; MMPABUIIbHAS TPEYroJibHAA NMUPAMUIA M MPABUIbHBIN
TeTpa’p; kKyO. [IpencraBieHre o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadAp, AOACKA AP U
ukocadap u nap. Ceuenus npusmbl U nupamujbl.llnomass GOKOBOM MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIMIAAh OCHOBAHUU, TeopeMa O OOKOBOM
MOBEPXHOCTU TMpsiMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH U TMOBEPXHOCTHU
MPaBUIBHON MHpaMUIbl, TeopemMa O IUIOH[aAd OOKOBOW IOBEPXHOCTH YCEUEHHOM
MMAPAMUIBI

Tema 5.3.

Tena BpameHus

Coneprkanue y4eOHOro MaTepuana

[MunuHapuyueckas MOBEPXHOCTb, OOpa3yollue IMIMHIPUYECKON IOBEPXHOCTH, OCh
MWIMHIPUYECKON moBepxHOCTU. LlunmuHap: ocHOBaHUS U OOKOBask TOBEPXHOCTH,
oOpasyromass W O0cCb, IUIOMAAs OOKOBOW M TMOJHOW TmoBepXxHOCTH. KoHuveckas
MOBEPXHOCTh, O0pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOH
noBepxHocTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yronias  0Ch, IUIOMIAs OOKOBOW H
MOJTHOM TIOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpa3ylollde M BbICOTAa, OCHOBAaHUS H
OokoBas moBepxHOCTh.Cdepa u map: MeHTpP, Paaruyc, TUaAMETp, TUIOMAIb TOBEPXHOCTH
chepsl. B3zaumHoe pacmosnoxkeHue cdepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K
chepe, mmomans cheprl.M300paxkenne Ten BpalleHHS Ha IUIOCKOCTH. Pa3BépTka
[WIMH]IpA U KOHYyCa

Tema 5.4.
O0BEMBI

ITOBEPXHOCTEH TEN

u

IO

Conepxanue yaeOHOro MaTepHasa

[Tonsitue 06 00BEMeE Tena B mpocTpancTBe. OCHOBHBIE CBOWCTBAa 00bEMOB Tel. Teopema
00 00bEMe MPSAMOYTOJILHOTO MapajiesIenuesia U CIeACTBHS U3 He€. 00beM MUpaMuIbl U

OK 01,
OK 02,
OK 05,
OK 06
OK 07
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npu3Mbl. O0bEM IIMIIHHIPA, KoHyca. OOBEM mmapa u miomaab chepsl. [TomoOHbIe Tena B
npoctpancTBe. COOTHOIICHHS MKy IUIOMIAASIMHI TOBEPXHOCTEH, 00hEMaMu MOJJO0HBIX
ten. CedeHus: mumHApa (MApajUielIbHO W TEPIEHAUKYISIPHO OCH), CEYCHHUs KOHyca
(mapajuielbHOE OCHOBAaHHMIO U TPOXOJSINEe 4Yepe3 BEpIIMHY), CEYCHHs Iapa.
MHoOrorpaHHuK, OMMCaHHBINA OKOJIO cdepsl; chepa, BIMCAaHHAS B MHOTOTPaHHUK WJIH B
TEJIO BpaICHUs

Tewma 5.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 4
JIBIDKEHUE B IPOCTPAHCTBE. | CuMMETpUs B HPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBHO TOYKH, HPSMOM, IIOCKOCTH.
Ceyenns ® KOMOMHALWMH | DiemeHTHI ~ CHMMETPHM B NHPAMHAAX,  NapaUIeNeNMNe[aX,  HPaBHIIBHBIX
IPOCTPAHCTBEHHBIX HUIYp MHOrorpaHHukax. CHUMMeTpUsi B TMPHUPOAE, apXUTEKType, TEXHUKE, B OBITY, B
B PO eCCHOHATBHBIX npodeccun.lcnonp3oBanue JBMKEHUH B IPOCTPAHCTBE MpPU PEUICHUM 3ajad.
3aza4ax [TocTpoeHne ceueHHii MHOTOTPAHHHMKOB M Tell BpameHus.Meton ciaeno. KomOuHanus
T€J BpALIEHUs] U MHOTOIpaHHUKOB. lcronb3oBaHue KOMOMHAIM MHOIOIPaHHUKOB U
TeJ BpalleHMsl B IPAKTUKO-OPUEHTUPOBAHHBIX 3aa4ax
Tema 5.6. Copepxkanue ydeOHOro Marepuana 2
Pemenue 3aja4. | Beluncnenue BeaMuuH (UIMHA, Yrosl, 00beM, IUIOIAAb MOBEPXHOCTH) F€OMETPHUECKUX
MHororpanHMKM M Tena | puryp, HUCHONB3yd U3ydeHHble QopMmynbsl u  MeToAsl. llocTpoeHume ceueHwmid
BpalllCHUS MHOT'OI'PaHHMKOB METOJIOM CJIE/IOB, BBIIIOJHEHHE (BBIHOCHBIX) IMJIOCKHUX 4YepTexel H3
PUCYHKOB ITPOCTHIX O0BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTpoJsbHasi padora no pasaeiy S «MHOrorpaHHMKH M TeJia BpallleHUus»
Pa3nea 6. IIpon3Bognas n nepsoodpasHasi pyHkuun 26
Tema 6.1. ConeprkaHue yueOHOro MaTepuaia 4
MOHOTOHHOCTh u | [IpoMexXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl W MHHUMYMBI (YHKIUH.
AKCTPEMYMBI Gynxuuu. | Hanbonbliee 1 HanMeHbllee 3HaYeHHE (PYHKIUH Ha TIPOMEKYTKE
Toukn 3kcTpeMyMa
Tema 6.2. ConeprkaHue yueOHOro MaTepuaia 4 OK 01,
IlonsTe  HempepeiBHOCTH | HenpepwiBHBIE QYHKITMH. MeTOT MHTEPBAJIOB JIJIS PEIICHHSI HCPAaBEHCTB OK 02,
byHKLIUY. Meron OK 03,
MHTEPBAJIOB
Tema 6.3. Coneprkanue yueOHOro MaTepuaia 6 OOII<< (z;;’
IIponsBonHas. [IpousBopHas QyHkuuu. ['eomerpuueckuit M (QU3MUECKUI CMBICI IPOU3BOAHOM.
I'eomerpuueckuii u | [IpousBonHble aneMeHTapHbIX QyHKUIUNA. DOpMyIIbl HaXOXKICHHS TPOU3BOIHON CyMMBI,
buznueckuit CMBICII | TPOU3BEJICHUS U YACTHOTO (DYHKITHIA
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MIPOU3BOAHOMN

Tema 6.4. Monotonnocts | Comepikanue yueOHOro MaTepuaia 4
GbyHKLIHN. Touku | [[pumeHeHne TPOM3BOAHON K WCCICNOBaHHWIO (YHKIMA HAa MOHOTOHHOCTh H
JKCTpEMyMa KCTPEMYMBI
Tema 6.5. Copneprkanue y4eOHOro Marepurasa 2
HauGonbmiee u | Haxoxaenne HauOONBIIET0 W HAWUMEHBINETO 3HA4YeHUS (YHKIUU Ha OTpEe3Ke.
HalMeEHblIIee 3Hayenus | [IpumeHenune Mpou3BOMHON IS HAXOXKJIEHUS HAWIYYIIETO PELICHUS B MPHUKIATHBIX
byHKIIUU 3aadax, JAJIsl ONpeaesIeHIs] CKOPOCTH IpoIiecca, 3alaHHOr0 (GopMyInoil Wil rpadukom
Tema 6.6. Haxoxnenue | [IpodeccnoHa bHO OPHEHTHPOBAHHOE CO/IEPKAHNE 2
ONTUMAJILHOrO pe3ynbraTa ¢ | [Ipukiagapie 3agadu, B TOM YHCIE COLMAIBLHO-KOHOMHYECKOTO U (PU3UYECKOTO
MIOMOILBIO TPOM3BOIHON XapakTepa, UX pelIeHre CPeICTBAMU MaTEMaTHYECKOT0 aHaJIn3a
Tema 6.7. CopepxaHue yaeOHOro MaTrepuana 4
[lepBooOpasnas pyHKIMN [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
Tema 6.8. CopepxaHue yaueOHOro Marepuana 4
IInomans KpuBOJMHEWHOM | IHTETpan, ero reoMeTpuyueckuii u (U3M4ecKuil cMbICI. BrlumcieHne WHTErpaia 1o
Tparneuuu. ®opmyna | dopmyne Herorona-Jleitbnuia
Herotona — JleitOHuna
Tema 6.9. ConeprkaHue yueOHOro MaTepuaia 4
IIpumenenue nponsBoHOM | Pemenne 3amad Ha TpUMEHEHHWE TMPOW3BOAHOM ¥ WHTErpayjia Ui BBIYMCICHUS
U 11epBo0Opa3sHOi QYHKIMHU | (pU3MYECKHUX BEIUYHH H IIOMIACH
KonTpoJsbHasi padora no pasaeiy 6 «IIpousBoanasi u neppoodpazHasi GyHKIMMW)
Paspnen 7. Teopusi BeposAITHOCTEH M CTATHCTHKA 24
Tema 7.1. Copnepkanne ydeOHOro Marepuana 2
IIpencraBnenne qaHHBIX [IpencraBiaeHne AaHHBIX C MOMOMNIbIO Tabuul U nquarpamM. CpenHee apu(MeTndeckoe,
U olMcare/bHas CTATUCTHKA | MeAMaHa, HauOoJblllee W HaWMEHbLIee 3HAYEHMs, pa3Max, JAUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHCIIOBBIX HAOOPOB
Tema 7.2. Copneprkanne ydeOHOro MaTepraa 4

CnyuaitHbie COOBITHS.
Omneparuu HaJ COOBITHUSIMU

CrnyuaiiHple SKCIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DIEMEHTApHBIE COOBITHUS
(ucxomer). BeposTHOCTH ciydaiHOTO COOBITHS. BIM30CTh 9acTOTHI W BEPOSTHOCTH
coObIThii. CiydJaifHble OMNBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSMHU.
BeposiTHOCTH COOBITHI B ONBITaX C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU COOBITHSIMH.

Onepanuu Hajg COOBITUSIMU: TIepecedeHrne, 00bEIMHEHNE, TTPOTHBOIOIOKHBIE COOBITHSI.
Huarpammbl  Oiinepa. Dopmyra CIOXKEHHS BEPOATHOCTEH. YCIIOBHAs BEPOSTHOCTD.

OK 01, OK 02,
OK 03,
OK 04
OK 06
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YMHO)keHue BepoaTHocTed. JlepeBo ciydaitHoro skcnepumeHTta. dopMmyna MoiaHON
BeposTHOCTH. HezaBrcuMbie COOBITHUS

Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME 2

BepositHOCTB [lepBuynas 00pabOTKa CTAaTUCTHYECKMX JAaHHBIX. [ 'paduueckoe MX NpeacTaBICHUE.

B npodeccuoHanbHbIX | HaxoxaeHue cpeqHux XapaKTepUCTHK, HaO0qaeMbiX MaHHBIX. OICHKAa BEPOSTHOCTH

3a1auax COOBITHS B IPO(ECCHOHATBHON JEATEIBHOCTH, pelleHue Mpo(ecCHOHANBHBIX 3a7ad Ha
BEPOATHOCTb COOBITHS, MPUMEHEHHE CTAaTHCTUYECKUX METONOB ISl  pELICHHS
npodeCCHOHATBHBIX 3a1a4

Tema 7.4. Copneprkanue ydeOHOro Marepuasa 4

OnemeHTsl KOMOMHATOpUKK | KoMOMHATOpHOE NpaBmiio yMHOXeHus1. [lepecTtanoBku u pakropuai. Yucno coueTaHui.
Tpeyronbuuk [lackans. ®opmyna 6unoma HeroTona

Tema 7.5. Copepxkanue ydeOHOro Marepuana 2

Cepun mnocnenoBaTenbHbIX | BUHApHBIN CilydailHBIA ONBIT (MCIBITAHWE), YCHEX © Heyaada. HesaBUCHMBIC

UCHBITAaHUI ucnbiTanus. Cepusi HE3aBUCUMBIX UCHBITAHUM 10 nepBoro ycnexa. Cepusi He3aBUCUMBIX
vcnbITaHU bepHyum

Tema 7.6. CopepxaHue yaueOHOro MaTrepuana 2

Cnyudaiinple BenmuuHbl U | CnyyaiiHas BenuunHa. Pacmpenernenue BeposTHOCTeH. JluarpamMma pacrpeiesicHus.

pacnpeneseHusl. [Tpumepsl pactipesieneHuii, B TOM 4Hcie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

Matemaruueckoe UucnoBble XapakTEpPUCTUKU CIy4yalHBIX BEJIMYMH: MaTEeMAaTUYECKOE OXKUIaHHE,

OKHJIaHUE CIIy4alHOM | AUCIIEpCUsl W CTaHJApTHOE OTKJIOHEeHHe. Ilpumeprl NpUMEHEHUS MaTeMaTHYeCKOTro

BEJTMYHHBI OXKMJaHMWS, B TOM 4YHCIE B 3aJadax W3 IOBCEAHEBHOW >XM3HU. MaremaTruueckoe
oXKujaHue OuHapHOW ciydaifHOW BelMMUYMHBI. MaTeMaTH4ecKoe OXHIaHHE CYMMBI
CIIy4aHbIX BeIMYMH. MaTemaTtuyeckoe OXKUJaHHe U JUCIEepCUsi T€OMETPUYECKOro U
OMHOMMAJILHOTO pacrpeaeaeHui

Tema 7.7. Copnepxkanne y4eOHOro Matepurana 2

3akoH  OONBMMX  4YHCEN. | 3aKOH OOJBIIMX YKCEN U €ro pojib B HayKe, MPHUPOJIE U 001iecTBe. BIOOPOUHBINH METO

HenpepeiBable  ciy4aiiHble | uccnenoBanuii. [IpuMepbl HEPEPHIBHBIX CIyYalHBIX BeMWYnH. [oHATHE O TIOTHOCTH

BEJIMUMHBI (paclpeleNeHus) | pachpeiesieHus. 3a1aud, MPUBOIAIINEG K HOPMaIbHOMY pachpenelncHuto. [loHsATHE O

HopmansHoe HOpPMaJIbHOM paclpeieIeHuN

pacnpezeneHue
KontposbHnas padora no pasjaeny 7 «Teopusi BepOSTHOCTEH U CTATUCTHKA »

IIpomexyTounas arrecranus (JK3amMeH)

Bcero: 142
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4. YcaoBusi peaju3anui NporpaMMbl 001eo0pa3oBaTeibHOr0 MpeaMeTa
4.1. YueOHO-MeTOAHYECKOE U MATEPUATIbHO-TEXHUYECKOE o0ecreueHue
NporpaMMbl yueOHOro nmpeaMera

Jlist ocBoeHus mporpammbl yaeOHoro npeamera OVYI16.09 Martemartuka B
['BIIOY PO «TKKT» wumeercs yueOHbIil kKaOWHET, B KOTOPOM €CTh BO3MOKHOCTh
obecrieuynTh CBOOOAHBIA HOCTyn B MHTEpHET BO BpeMs y4eOHOTO 3aHITHSI U B
nepuo BHEYUEOHOI 1eATETbHOCTH CTY/ICHTOB.

[Tomemnienne kabuHeTra  ynoBJIeTBOpseT  TpeOoBaHusMm  CaHUTapHO-
AMUAEMHUOJIIOTUYECKUX TMpaBUJl W HOPMATHBOB U OCHAIEHO THUIOBBIM
o0OpyZ0OBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSX, B TOM YHUCIE
CHEUAIN3UPOBAaHHOW  y4eOHOW  MeOenpl0 M CpeAcTBaMu  OOydeHwus,
JOCTAaTOYHBIMH  JJIA  BBITIOJHEHWS TPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
oOyyJarommxcs.

B kabunere wumeercss MyJIbTUMEAUNHOE OO0OpPYIOBaHHUE, MOCPEACTBOM
KOTOPOTO YYacCTHUKM O0pa3oBaTENIbHOTO TpOIEecca MOTYT IMPOCMATPUBATh
BU3YyalIbHYI0 HMHGOpPMAIIMIO, CO3/1aBaTh MPE3CHTALMM, BUICOMATEpUalbl, HHBIC
JIOKYMEHTHI.

B cocraB  y4eOHO-METOIMYECKOTO M  MaTePHAIbHO-TEXHHUYECKOTO
obecnieueHus nmporpamMmmbl yueoHoro npeamera OYI16.09 MaremaTuka BXOJAT:

— MYJBTUMEIUNHBIN o0pa3oBarTenbHbII KOMILJIEKC IIperoaaBaTes
(MmynpTUMenUHBIN ipoekTop, [TK B cOopke, akycTUueckas cuctema);

— MOOWJIBHBIN KOMITbIOTEPHBIN Kitace «uTenext (15+1);

— KOMIUIEKT Y4eOHO-TIPOTPaMMHON U y4eOHO-TUIAHUPYIOIIEH TOKYMEHTAIINH;

— yueOHo-MeToaudeckue komiuiekTel (YMK), obOecneunBaronme OCBOEHUE
yuebHoro npeamera OVYII6.09 Marematuka B mpenesiax OCBOCHHS OCHOBHOM
npodeccuonansHoit  oOpaszoBarenpHoit mporpammbl  CIIO mpu  moarotoBke
KBAIM(PUIUPOBAHHBIX paboumnx, ciayxammx o npodeccun 43.01.09 Ilosap,
KOHJUTEP €CTEeCTBEHHOHAy4yHOro mnpoduis Ha ©0a3e OCHOBHOrO OOLIEro
00pa3oBaHus ¢ OJJHOBPEMEHHBIM IMOJYUYCHUEM CPEIHEr0 00IIero 00pa3oBaHus

— Oubnmuoreunslt  ¢oHa (yueOHMKH, y4deOHBIE TIOCOOUs, DHIIUKIIONEINH,
CIIPABOYHUKH, HAYYHAs M HAYYHO-TIOMYJISIpHAS IUTEpaTypa u T.I1.);

— HarjasiAHbIe MOCOOMsST (KOMIUICKTHI YYEOHBIX TaOJMIl, TIUIAKaToOB, CTEHIIOB,
Mpe3eHTaIUN U Jp.);

— MHPOPMAIMOHHO-KOMMYHHKATHBHBIE CPE/ICTBA;

— YKPaHHO-3BYKOBBIE MTOCOOUS;

— KOMIUJIEKT TE€XHUYECKOW JOKyMEHTAIlMHM, B TOM 4YHCIIe MacrmopTa Ha CpeaCcTBa
oOy4eHus.
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B mpouecce ocBoenuss mporpamMmbl ydeOHoro mnpeamera OVII6.09
MaremMaTHKa CTYA€HTHl UMEIOT BO3MOXHOCTh JIOCTYMa K 3JIEKTPOHHBIM Y4eOHBIM
MaTepuajaM [0 MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM JIOCTYIIE€ B CHUCTEME
WutepHer (2/eKTPOHHBIE KHUTH, NPAKTUKYMbI, TE€CThl W Jp.), DJIEKTPOHHON
oubnunoreunoit cucreme BOOK.RU, cucreme «I'apant-ObOpazoBanue», K caitam
rOCy/IapCTBEHHBIX, MyHUIIUTAIBHBIX OPIaHOB BIACTH.

4.2. MudopmanuoHHoe odbecrnedeHune
OcHOBHBbIC IEYATHBIC U3AAHUS
1. bammakos M.U., MaTeMatuka: y4eOHUK JIJIs1 CTYACHTOB YUPEKICHUM
cpeaHero npodeccuonansHoro oopasosanus /M. U. bammakos. — 3-¢ uza. — M. :
OO0pazoBaTeNbHO-U31aTeILCKHUM MEHTP «AKamemus», 2025. — 288 c¢. - ISBN 978-5-
0054-2954-4 — TexcT : HeOCPECTBEHHBIH.
JlonoJTHUTEIbHBbIE JIeKTPOHHbIE U3IaHUSA
1. bammakoB M. ., Maremaruka : yueonuk / M. 1. bammakoB. — Mocka
:KuoPyc, 2024. — 394 c. — ISBN 978-5-406-12450-5. — URL:
https://book.ru/book/951555— TekcT : 3MeKTPOHHBIH.
2. bammakoB M. U., Maremaruka. [lpaktukym : y4eOHO-paKTHYECKOE
nocooue / M. U. bammakos, C. b. Outuna. — Mocksa :KnoPyc, 2023. — 294 c.
— ISBN 978-5-406-10588-7. — URL.: https://book.ru/book/945228 — Texcr :

AIEKTPOHHBIN.

3. Cempix W. 1O., Iuckpernas maremaTuka : yaeobnoe nocobdue / U. 1O.
Cenpix, 1O. b. I'pebenmukoB. — Mocksa :KunoPyc, 2022. — 329 c¢. — ISBN
978-5-406-09534-8. — URL: https://book.ru/book/943182 — Tekcr :

3JIEKTPOHHBIN.

4. Tonuapenko B. M., DneMeHTHI BrICcIIeH MaTeMaTUKH. : yaueOHuk / B. M.
I'onuapenko, JI. B. Jlumaruna, A. A. PeimoB. — Mocksa :KuoPyc, 2023. — 363
c.— ISBN 978-5-406-11529-9. — URL: https://book.ru/book/949361 — Tekcr :

3JIEKTPOHHBIN.

5.  M.U. bammakoB. CO60opHUK 3a7a4 TPO(PUILHON HAMPaBICHHOCTH: Y4eOHOE

nmocobue / M.U. bammaxkoB. - Mocka: M3naTenbCkuii HEHTP «AKaIEeMUS,

2014.-208c. - ISBN 978-5-4468-1161-8— TekcT: HEMOCPEICTBEHHBII.
JJIeKTPOHHBIE PeCYpPChI:

1. DnexTpoHHbIN yueOHUK «MaTtemaTuka B mkosue, XXI Bex».

URL.: http://school-collection.edu.ru .

2. HMudopmanMoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepuanbl. URL:

http://fcior.edu.ru .

3. Enunas xomnekuuu L{udpoBbix 00pa3oBaTeNbHBIX PECYPCOB.

URL: www.school-collection.edu.ru .
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4. Buxkunemus: ceooognas suuukioneaus.  URL: http://ru.wikipedia.org.
5. Bukuteka: cBoboanas budmmoreka. URL: http://ru.wikisource.org.

6. OnexTpoHHas OMOIMOTEKA MO MIKOIBHOM, BBICIIICH, TPUKIIATHOM,
onumnuaanoi maremaruke. URL: http: //www. allmath.ru .

7.  bonpmas sunukioneaus Kupumia u Medoaus. URL:
https://ru.wikipedia.org/wiki/

8. TI'padmxudynkmumit. URL: http://graphfunk. narod.ru .

9. VYuyeOHo-oOpa3oBarenbHas PU3MKO-MaTeMaTudeckas OuoInoTeKa.

URL: http://eqwold.ipmnet.ru

5. KoHTpoJIb ¥ OlleHKa pe3yIbTATOB 0CBOEHHUS 00111€00Pa30BaTeILHOI0
npeamera
Kontposib M omeHka pe3yibTaTOB OCBOEHHs 00II€00pa30BaTEIbLHOIO
IpeIMETa PACKPBIBAIOTCS 4Y€pe3 MPEIMETHbIE pe3yJbTaThl, HAIpPABICHHBIE Ha
dbopmupoBaHre OOHMX M MPO(PECCHOHATBHBIX KOMIIETEHUMH MO pa3ienaM H
TEeMaM CoJepKaHusl yueOHOro matepuana. @opMbl U METO/IbI OLICHUBAHMUSL:

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeH U MeponpusTHs
OK 01. BeiOupares cnoco6s | Tema 1.1, 1.211-o/cl, 1.3, | TectupoBanue
peuieHus 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. YCTHBIN onpoc
npodecCHOHAIbHON Temsr 2.1- 2.7, 2.8 TI-o/c, | MaTemaTH4eCKU TUKTAHT
NEeSITeTIbHOCTH ~ MTPUMEHUTENhHO | 2.9. [IpencraBnenue
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynapTaToOB MNpPaKTHUYECKUX
3.7. pabot
Temser 4.1 - 4.4, 4.5I1-o/c, | KonTtponsHas pabora
4.6. Brmoanenue 3aJaHuN
Temsr 5.1, 5.2, 5.311-0/c, | mpoMeXyTOUHOI
5,4, 5.511-0/c, 5.6. aTTecTaluu
Temsr 6.1 - 6.5, 6.6I1-0/c, | Dk3ameH
6.7-6.9.
Temsr 7.1, 7.2, 7.311-0/c,
74-17.7.
OK 02. Ucnons3zoBare | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue
COBpEeMEHHbIe cpezcTBa moucka, | 1.4I1-o/c, 1.511-o/c, 1.6. YcTHBIH onpoc
aHanmm3a W uHTepnpetanuu | Temsr 2.1- 2.7, 2.8 [I-o/c, | MaremaTnueckuii TUKTaHT
uHpopManuy, 2.9. IIpencraBnenue
u uHpopmanmonnsle | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPAKTUYECKUX
TEXHOJOTHUH I BBINOJMHEHHUS | 3.7. pabot
3a1au npodeccuonanbuoil | Temsr 4.1 - 4.4, 4.511-o/c, | KontponbHas padora
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IesITeIbHOCTH 4.6. Brimmonnenune 3aJaHul
Temsr 5.1, 5.2, 5.311-0/c, | mPOMEXYTOYHOI
5,4, 5.5I1-0/c, 5.6. aTTECTAllUU
Temer 6.1 - 6.5, 6.6I1-0/c, | Dx3amen
6.7-6.9.
Temur 7.1, 7.2, 7.3I1-0/c,
1.4-71.7
OK 03. [Mnanuposate | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanue

U pealM30BBIBATH COOCTBEHHOE

1.4I1-o/c, 1.5I1-0/c, 1.6.

VYerHbli onpoc

pohecCuOHATBLHOE Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemMaTuyecKuii TUKTAHT
u JIMYHOCTHOE pasButue, | 2.9. IIpencraBnenue
IIPEANPUHUMATEIIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB NPaKTHYECKUX
NEATEILHOCTD 3.7. pabor
B npodeccuonanbHoi cdepe, | Temnr 4.1 - 4.4, 4.5[1-o/c, | KontponbHas pabora
UCIIOJIb30BaTh 3Hanus | 4.6. Breimmonnenue 3a/laHui
no ¢uHaHcoBoil TpamotHOoCcTH | Temsl 6.1 - 6.5, 6.611-0/c, | mpoMexyTOUHOI
B Pa3IUYHBIX J)KU3HEHHBIX | 6.7-6.9. arTecTaluu
CUTYaITUIX Temsr 7.1, 7.2, 7.311-0/c, | Dk3amen

74-7.7
OK 04. O¢ddextuBno | Tema 1.1, 1.2[T-o/c, 1.3, | TectupoBanue

B3aUMOJICUCTBOBATh U pa6OTaTL
B KOJUVICKTHBEC U KOMaHIC

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-0/c,
5.4, 5.5I1-o/c, 5.6.

Temsr 6.1 - 6.5, 6.611-0/c,

YcTHbIM Onpoc
MaremaTnueckuii AUKTaHT
IIpencrasnenue
pE3yJIBTaTOB IMPAKTUYECKUX
pabor

KonTponbnas padbota

6.7-6.9. Brimonnenue 3aJJaHui
Temer 7.1, 7.2, 7.311-0/c, | TpOMEXyTOYHOI
14-7.7 aTTecTaluu
DK3amMeH
OK 05. OcymectBaats yctayto | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

U NMUCbMCHHYIO KOMMYHHKAIIUIO

1.4IT-o/c, 1.5I1-0/c, 1.6.

VYerHbli onpoc

Ha TocyaapcTBeHHOM  si3bike | Temer 2.1- 2.7, 2.8 Il-o/c, | MaTemMaTH4YeCKUI TUKTAHT
Poccuiickoit Odenepannu | 2.9. [IpencraBnenne
c y4eTOM ocobennocreit | Temsr 3.1 - 3.5, 3.611-0/c, | pe3ynbTaToB NPAKTUYECKUX
COLIMATILHOTO 3.7. pabot
U KYJIbTYPHOI'O KOHTEKCTa Tems! 4.1 - 4.4, 4.511-0/c, | KonTponbHas paboTa

4.6. Brmmonnenue 3aJaHuN

Temsr 5.1, 5.2, 5.311-0/c, | mpOMEXyTOUHOI

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

DK3ameH

OK 06. IposinsaTe rpaknancko- | Tema 1.1, 1.211-o/c, 1.3, | TectupoBanme

NaTPUOTHYECKYIO HO3UILIHUIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE

1.4IT-o/c, 1.5I1-o0/c, 1.6.
Temer 2.1- 2.7, 2.8 IT-o/c,
2.9.

YcTHBII onpoc
MareMaTH4eCKUil TUKTAHT
IIpencrasnenue
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TPAIULIHOHHBIX
O0IIEYCIIOBCUCCKUX I[EHHOCTCH,

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

pe3yIbTaTOB MPAKTUYECKUX
pabot

B ToM umcne ¢ yudetom | Temsr 5.1, 5.2, 5.3I1-o/c, | KouTponbHas pabota
rapMOHH3aLUU 5,4, 5.5I1-0/c, 5.6. Brinonnenue 3aJlaHui
MEKHAIIMOHAIBLHBIX Temer 7.1, 7.2, 7.3I1-0/c, | mpOMeXyTOYHOI

Y MEXPEJIIUTHO3HBIX OTHOIICHUH, | 7.4 - 7.7 aTTeCTaIluu

MPUMEHSITD CTaHIapThI DKk3aMeH
AHTUKOPPYIMLIHUOHHOTO

MOBEICHUS

OK 07. CopeiicrBoBats | Tema 1.1, 1.2I1-o/c, 1.3, | TecrtupoBanue

COXPaHEHHIO okpyxatomed | 1.4I1-o/c, 1.5I1-o/c, 1.6. YcTHbI onpoc

cpensl,  pecypcocoepexennro, | Temsr 2.1- 2.7, 2.8 I1-o/c, | MaTemaTruecKkuii TUKTAaHT
PUMEHSITh 3Hanusa | 2.9. [IpencraBienue

00 H3MEHEHUU knumata, | Temsl 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaToB MPaKTHYECKUX
TIPUHITUTIBI oepexiuBoro | 3.7. pabor

MIPOU3BOJICTBA, addextuBHo | Temnr 5.1, 5.2, 5.3[1-o/c, | KonrpoawsHas pabora

JICMCTBOBATh B YpE3BbIYANHBIX
CUTYyalUAX

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

Brimonnenne 3aJaHui
IIPOMEKYTOUYHON
aTTecTaluu

DK3aMeH
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