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1. OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

1.1. MecTto aUCHUILIMHBI B CTPYKType mnpodeccuoHAJIbHON o00pa3oBaTeibHOM
nporpammbl CII1O:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISAETCS 0053aTENbHOM YacThiO
00111e00pa30BaTEIbHOrO IMKJIa 00pa3oBaTelIbHONW MporpaMMbl B cooTBercTBHH ¢ PI'OC mo
cnenunanbHocTi 38.02.01 «OkoHOMHKA W OyXranTepckuil yder (IO OTpacisiM)y», SBISETCA
MHBapUaTUBHON JUCIUTLIIMHOM.

Vyebnas aucuuiuimHa «MarteMaTuka» UMEeeT MEXIPEIMETHbIE CBS3U C JTUCIHUILIMHAMM:
«Uudopmarukay, «CTaTuCTUKAY, « IKOHOMUKAY.

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. lleab 001meo0pazoBaTebHOM JUCUMILIHHBI

Copmepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar
HAIPAaBIIEHO HA JIOCTIKEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanbHo# HanpaBienHoctn @I'OC CIIO.

1.2.2. Tlnanupyemble Ppe3yJabTaTbl OCBOEHHsI 0011e00pa30BaTeIbHONl JUCHMIIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHNe AUCUUIUIMHA UMeeT rpu GpopmupoBannu u pazsutuu OK.



O01mue KOMIETEeH NI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mue

JAncuunianHapHbie

OK 01 Bpi6upars criocoOsI

petieHus 3a1a4
npodeccuoHanbHOM
NeSTeTbHOCTH
MPUMEHUTEIHHO K

Pa3IMYHbIM KOHTCKCTaM

- TOTOBHOCTh K TpPYyAYy, OCO3HAHHE ILIEHHOCTH
MacTepCTBa, TPYI0JIo0ue;

- TOTOBHOCTH K AaKTHBHOH JI€ITEIIHLHOCTHU
TEXHOJIOTHYCCKOM u COIUAITbHOM
HaIPaBJIECHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh M CAMOCTOSITEJILHO BBIMOJIHATH
TaKyl J1€ATeJIbHOCTb;

- UHTEpEC K pa3IU4HbIM cdepam
npodeccHoHaIbHON AEATEIHHOCTH,
OBmageHne  yHHUBEPCAJIbHBIMH  Y4EOHBIMHU

MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENTEHO dbopMynupoBaTh u
aKTyaJIM3UpPOBaTh MPOOJIEMy, paccCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb C}’HIGCTBGHHBII\/'I IMPpU3HAK WA
OCHOBaHUsl JUIsl CpaBHEHUS, KIACCH(PUKAIUU U
00001eHMS,

- OMpeNenaTh UeNH AesITeNbHOCTH, 3a]aBaTh
napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBISIBIISITh 3aKOHOMEPHOCTU U TIPOTUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTh KOPPEKTHBBl B JIEATEIHHOCTH,
OLCHUBATb COOTBECTCTBHUE PE3YIbTATOB LECJIAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHUEC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BJIaACTh HaBbIKaMH y‘ICGHO'

HCCIIEIOBATENILCKOM U MPOEKTHOM JNEATEIbHOCTH,
HABBIKAMU pa3perieHust npooiem;

-BJIQJICTh METOJIAMH JI0KA3aTebCTB, AITOPUTMAMH PEIICHHS
3a1a4;, yMeHue (GOpMyIUpOBaTH ONPEICICHUS, AKCUOMBI U
TEOPEMBI, TPUMEHSTh WX, TPOBOJWTH JIOKa3aTeIbHbBIC
paccyKIeHHs B X0/I€ PEUICHUS 3a/1a4;

- YMETh ONEPHPOBAThH MOHATHIMH: CTCIICHb YHCIIA, JIorapudm
qHucJia, YMCHHUEC  BBIINIOJIHATH  BBIYUCIICHUC 3HAa4YCHU U
npeoOpa30BaHus BBIPAKEHHI CO CTEICHSAMH U Jiorapudmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMCTb OIICPHUPOBATH INOHATHUAMU: pauroOHaJIbHBIC,
HppauOHAILHBIC, IIOKa3aTCIbHEIC, CTCIICHHBIC,
JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYCCKHC YpaBHCHUA u

HEPAaBEHCTBA, UX CUCTEMBI;
- YMETb ONepUpOBaTh MOHATUAMU: (PYHKIMS, HENpepbIBHAs
byHKIMSI, TPOU3BOAHAS, TMEepBOOOpazHas, OMpEIeICHHBIN
UHTETpaJl; yMETb HAXOAUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMI, UCTIONB3Ys CIIPaBOYHbIE MaTepHallbl; HCCIEA0BATh B
NPOCTEHIINX ciy4yasX (YHKIMH HA MOHOTOHHOCTb, HAXOJUTh
HauOOJbIIMNE W HAaWMEHBIIME 3HAYEHUS (DPYHKUIHN; CTPOUTH
rpapyMKd  MHOTOYWIEHOB C  HCIOJb30BAHHUEM  ammapara
MaTeMaTUYeCKOr0 aHalIMu3a; HNPUMEHSATH IMPOU3BOJIHYIO IPH
pellleHnn 3aJad  Ha  JIBWJKEHUE; pelarbh  IPaKTHKO-
OpUEHTUPOBAaHHBIE 33/1a4d Ha HauOOJbIIME U HAUMEHBLINE
3HAYEHMS, HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMEeTh OINEpPUpPOBaTh MOHITHSIMH: pallMOHAJIbHAs (QYHKIIHS,
MOoKa3arenbHast byHKIHA, CTETICHHAas byHKIHSA,
norapudmuueckas GyHKIHUS, TPUTOHOMETpUYECcKe (PyHKIUH,
oOpaTHble (YHKLIHHU; YMEHHE CTPOUTH TpapUKH H3Y4EHHBIX
GyHKIMI, UCTIONIB30BaTh rpaUKU MpU U3YYEHUU MTPOLIECCOB U
3aBUCUMOCTEH, MpHU pEUIeHUH 3a4ad M3 JPYrux y4eOHBIX
OpEeIMETOB M 33Jad M3 PpEIbHOM JKU3HHU; BBIPaXKaTb
(dbopMynaMu 3aBUCUMOCTH MEX]1y BEJTHUYHHAMU;




- BBISBJISITH NPHYMHHO-CJICICTBEHHBIC CBS3H M
aKTyaJII/I3I/IpOBaTb 3a,uaqy, BbIABUT'ATb I‘I/IHOTGSy
€c  PpCIICHWS, HAaXOIUTh AapPTryMEHThI  JUISA
JIOKA3aTeIbCTBA CBOWIX YTBEPXKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-ICHHbIe B X0A€ peI_HeHI/IH
3aJ]auyu Pe3yJIbTaThl, KPUTUYCCKU OIEHHUBATH MX
JIOCTOBEPHOCTh, NPOTHO3HPOBATh M3MEHEHHUE B
HOBBIX yCJIOBUSIX;

- YMGTB HepeHOCI/ITL 3HAHUA B HOSH&B&TCHLHyIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICITCILHOCTH,

- YMGTB I/IHTGFpI/IpOBaTI) 3HAHUA H3 paBHI)IX
IPEeIMETHBIX 00IacTel;

- BbIABUT'ATHb HOBBEIC naceu,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
M CIHOCOOHOCTH HX  HCHOJL30BaHHA B
MO3HABATENLHOMN U COIMAIbHOM MPaKTUKE

npeaiaraTh

- YyMeThb pelaTh TEKCTOBbIE 3a/a4d pa3HbIX TUIOB (B TOM
qucjie Ha MPOLIEHTHI, TOJUM U YacTH, Ha JBM)KEHHUE, padorTy,
CTOMMOCTh TOBApOB M YCIyr, HaJOTW, 3aJadyd M3 o00jacTu
yIOpaBJieHUs  JUYHBIMA HM  CeMEHHBIMH  (puHaHCAMK);
COCTaBIIAITh BBIPDAKEHUSA, YPABHECHMs, HEPAaBEHCTBA M UX
CUCTEMBI II0 YCIOBHMIO 3aJa4M, MCCICNOBaTh IIOJIy4EHHOE
pelleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTATOB;

- YMETh ONEPUPOBATh MOHATUAMU: CpeHEEe apu(PMETHUECKOE,
Me/nuaHa, HauOosblllee M HauMEHbIlee 3HA4YCHUs, pa3Max,
JMCIIEPCHs, CTAaHJAPTHOE OTKIOHEHHE YHUCIOBOro Habopa;
yMETh  M3BJIEKATh,  MHTEPIPETUPOBaTH  HMHPOPMALHUIO,
NpPEICTAaBICHHYI0 B Ta0JWIax, Ha AWarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pEAJIbHBIX IIPOLECCOB W SBIICHUMN;
NPEJCTaBIATh HH(OPMAIHIO C TOMOIIBIO TAOJHII U AUArpaMM;
UCCJIE0BAaTh CTAaTUCTHUYECKHUE JAaHHbIE, B TOM 4HCIE C
IPUMEHEHHEM TIpapUuecKuX METOJAOB M  AJIEKTPOHHBIX
CPEICTB;

- yYMeThb ONEpUpOBATH MOHATHUSAMH: CIIY4alHbBI OMNBIT H
cilyyaifHoe COOBITHE, BEpPOSITHOCTb CIIy4allHOI'O COOBITHS,
YMEHHME  BBIUHCISATH  BEPOATHOCTH C  HCIHOJB30BaHUEM
rpaMUecKux METO/0B; MPUMEHATh (HOPMYJIbI CIOXKEHHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKkThl U
dopMynbl TpU pelIeHUH 337ay; OLIEHUBATh BEPOSTHOCTU
peaibHbIX ~ COOBITMH;  3HAKOMCTBO  CO  CIy4ailHBIMHU
BEJIMYMHAMHU; YMEHHUE MPUBOJIUTH TNPUMEPBI IPOSBICHUS
3aKOHa OOJBIIMX YHCET B MPUPOAHBIX U OOILIECTBEHHBIX
ABJICHUSX;

- YMETh ONEPUPOBATh MOHITUSIMH: TOUKA, MIPsiMasi, INIOCKOCTh,
IIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIMBAIOIINECS TIPSIMBIE,
NapajuleIbHOCTh U NEPIEeHIUKYISIPHOCTh  HPSIMBIX |
IUIOCKOCTEM, yrojl MEXIy HPSIMBIMHU, YIOJ MEXAY NpSAMON U
IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSAMHM, DPACCTOSIHUE OT
TOYKM JI0 IUIOCKOCTH, pAcCTOSHHUE MEXAY MpsIMbIMH,




paccTosiHue MEXKIY IUIOCKOCTSIMHU; YMEHUE HCIOIb30BaTh MPU
pelIeHny 3a1a4d u3ydyeHHbIe (GaKThl U TEOPEMBI ITITAHUMETPHUH;
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

- YMETb ONEpPUPOBATH MOHATHSIMHU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTpaHHMKa, KyO, Mmapajuielienumnesa, mpusma, Mupamumia,
durypa ¥ TOBEPXHOCTh BpAIICHHS, IMIMHAP, KOHYC, Imap,
cdepa, cedeHus: GUrypbl BpallleHUs, IIOCKOCTh, KaCaIoIasics
cheprl, MWIMHApPA, KOHyCa, IUIOHIAAb  ITOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYCa, LUWJIMHApA, IJIoUanb cdepsl,
00beM KyOa, IpsIMOYTOJILHOTO MapajuieieuIeia, TupaMuIbl,
OpU3MBL, [WIWHApPA, KOHYyca, Iapa; yMEHHE H300paxaThb
MHOTOTPAaHHUKHA W TIOBEPXHOCTH BpAIICHHS, UX CEUYCHHS OT
PYKH, C IIOMOIIBIO0 YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPE/ICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B MPOCTPAHCTBE;
YMEHHUE Pacro3HaBaTh MPABUIIbHBIE MHOTOIPAHHHKU;

- YMETh ONIEPUPOBATH MOHATUAMHU: JBUKEHUE B TIPOCTPAHCTRE,
nofoOHble  (QUTYphl B MPOCTPAHCTBE,  HCIOIH30BAThH
OTHOIIICHUE TIJIOMIAJEH TTOBEPXHOCTEH M O0BEMOB MOIOOHBIX
buryp npu peneHnu 3a1ad;

- YMETh BBIYUCIISITH TEOMETPUUECKUE BETMYUHBI (JTTMHA, YTOJ,
wiomaab, o00beM, TMJIOM@AAb MOBEPXHOCTH), HCIOIB3YS
W3y4eHHBIE POPMYIIBI U METO/IBI;

- YMETh OIEpUPOBaTh MOHATHUAMH: MPSMOYTOJIbHAs CHCTEMa
KOOPJMHAT, KOOPJAWHATHI TOYKH, BEKTOpP, KOOPJMHATHI
BEKTOpA, CKAISIPHOE MPOU3BEACHUE, YTOJI MEXIY BEKTOpaMU,
CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPa HA YUCIIO; HAXOIUTh
C TIOMOIIbIO HU3YYEHHBIX (OPMYIT KOOPIWHATBHI CEPEIUHBI
OTpEe3Ka, PACCTOSTHUE MEXTY ABYMS TOUKAMH;

- yMeThb BBIOMpATh MOAXOMASIINN W3YYCHHBIH METON JUIs
pelieHusl 3a7a4d, paclo3HaBaTh MaTeMaThudeckue (PakTbl U
MaTeMaTHYeCKUe MOJEIH B TPUPOTHBIX U OOIIECTBEHHBIX
ABIICHUSIX, B HCKYCCTBE;, YMEHHE TMPHUBOAUTH MPUMEPHI
MAaTE€MaTUYECKUX  OTKPBITUHM  POCCUHUCKOW W MHPOBOH




MaTeMaTHYeCKOM HayKH.

- YMETh OIIEPUPOBATH MOHATUSAMH: OIpPENEICHUE, aKCHOMa,
TEeopeMa, CJEJICTBHE, CBOMCTBO, IPU3HAK, J10KAa3aTeIbCTBO,
paBHOCHIIbHBIE  (POPMYJIMPOBKH; YMEHHE (POPMYIUPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEP)KACHUE, MPUBOIUTH
OpUMEpbl W KOHTPIPHUMEpPBI,  HCIOJB30BaTb  METOJ
MaTeMaTHYeCKOM WHAYKIUH;, IpPOBOIUTH JOKa3aTelbHbIE
pacCyKIeHHs TPU PEIICHUH 3a/1a4, OICHHUBATH JIOTHYECKYIO
IPaBUIBHOCTb PACCYKICHUM;

- YMETh  OINEPUPOBATH  TOHATHUSIMH: MHOKECTBO,
IOJMHOXECTBO, OIEpallud HaJ MHOXXECTBaAaMH; yMEHHE
UCTIOJB30BAaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar s
ONUCAHUs PEANTbHBIX IPOLECCOB M SBJICHUN MpPU PpEIICHUU
3aja4, B TOM YHCJIE U3 JPYTrUX yU4eOHBIX PEAMETOB;

- yMeThb ONEpUpOBaTh MOHATUAMHU: TIpad, CBA3HBIA Tpad,
JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaThb U
ONHUCHIBATh T'padbl PAa3IUYHBIMU CIIOCOOAMHM; HCIIOJIb30BATh
rpadsl Ipy peleHuy 3aaay;

- YMeTb CBOOOJHO ONEPHPOBATH MOHATHUSMHU: COYETAHUE,
[IepeCTaHOBKA, YHCIO COYETAHWH, YHCIO IEPecTaHOBOK;
o6unom HrroTOHA; yMeHHe NpUMEHATh KOMOMHATOPHBIE (DaKThI
U pacCyX/IeHHS JJIs peIICHNs 3a/1a4;

-yMETb ONEpPUPOBATh MOHATUSAMU: HATYypaJlbHOE YHCIIO, IeJI0e
YHCI0, OCTaTOK 10 MOXYJI0, pPalMOHAIBHOE YHCIIO,
UppalMOHATILHOE YHCIIO, MHOXKECTBA HATYpaJIbHBIX, IIEJIBIX,
panroOHATBHBIX, JEHCTBUTEILHBIX qrHCen,; YMEHHUE
UCMOJb30BaTh NPU3HAKUA JETUMOCTH, HAaUMEHBIINH OOl
JeUTeNlh 1 HauMeHbIIee o0miee KpaTHoe, anropuT™ EBkimma
Opd  pelIeHMH  3ajjad; 3HAKOMCTBO C  pa3IMYHBIMU
MO3UIIMOHHBIMH CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJTHO ONIEPUPOBAThH MOHATHIMU: CTETIEHb C LEJIbIM
IoKa3aTejaeM, KOPEHb HaTypalbHOH CTENEeHH, CTENEHb C
pallMOHAJILHBIM TOKa3aTeJeM, CTENeHb C JCHCTBUTEIbHBIM




(BeIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm ducia, CHHYC,
KOCHHYC U TAHT'€HC IPOU3BOJIHHOTO YHCIIA;

- yMeTh OIIEepUPOBAThH HOHATHAMMU: TOKIECTBO,
TOKIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cUcTéeMa YypaBHEHHUH UM  HEpPaBEHCTB, PaBHOCHUJIBHOCTb
YpaBHEHHI, HEPaBEHCTB M  CUCTEM, pallOHAIbHBIE,
UppalnyvoHaIbHbIE, [oKa3aTeJbHbIE, CTEIICHHBbIE,
JorapupMUIecKue, TPUTOHOMETPHUYECKHE yYpaBHEHHS,
HEpaBEHCTBA M CUCTEMbl; YMEHHE pellaTb YypaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C MOMOIIBIO PA3IUYHBIX MPHEMOB;
pelaTtbh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpoM;
NPUMEHSTh YpaBHEHHs, HEPAaBEHCTBA, WX CHUCTEMBI JUIS
pelIeHusT MaTeMaTM4YeCKuX 3aJad U 3aJad M3 Pa3IU4HbIX
oOnactell HayKu U pealibHOM JKU3HH;

-yMeTb  CBOOOJHO  ONEpUPOBaTh  MOHATHAMM:  Tpaduk
¢byHkMM, oOpatHas (QYHKOUSA, KOMIO3UIMS (QYHKIHH,
auHeWHas (QYyHKUMSA, KBaJpaTHuHass (YHKIMSA, CTElEeHHas
GyHKIMS C TEeTsIM  TOKa3aTeleM, TPUTOHOMETPUYECKHE
¢byHkunMu, oOpaTHbIE  TPUTOHOMETPHUYECKHE  (PYHKIUH,
nokasarenbHass M Jjorapupmudeckas (yHKUIUU; YMEHHE
CTpouTh rpaduku QyHKLIUH, BBITOIHATH NpPeoOpa3OBaHUS
rpauKoB QyHKIIHNIA;

YMEHUE HCMOIb30BaTh TIpaduku QYHKUUN I8 H3ydeHUs
MPOIIECCOB W 3aBUCUMOCTEH MpPH PEUICHWU 3a7ad W3 JPYTuX
yuyeOHBIX TPEAMETOB U U3 pPEalbHOM KHU3HH, BBIpaKaTh
dbopMyTaMu 3aBUCUIMOCTH MEX]Ty BETHUNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBaTh MOHATHUSAMH: YETHOCTh
GyHKINU, TEPHOAWYHOCTh  (YHKIHWH, OTPAaHWYCHHOCTH
(GyHKLINH, MOHOTOHHOCTh (YHKIHH, IKCTPEMYM (DYHKIIUH,
HanOoJpIllee ¥ HaWMEHbIIee 3HaueHWss (QYHKIHA Ha
POMEXYTKE; YMEHHUE MPOBOAUTH HCCiel0BaHuEe (PYHKIINY;
YMEHHE HWCTOJb30BaTh CBOWCTBA W TpaduKu (PYHKIUN 15
peleHrsl ypaBHEHUH, HEPAaBEHCTB M 3aJady C NapaMeTpamy,




n3o0paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM;

- yMETb CBOOOIHO OIIepUpPOBATH HOHATHSAMHU:
II0CJIEI0BATEIIBHOCTD, apudmMeTHuecKas nporpeccus,
reoOMeTpUYecKas —Iporpeccus, OECKOHEYHO  yObIBaromas
reoMeTpuIecKas nporpeccus; yMEHUE 3a]]aBaTh
[OCJICZIOBATEIEHOCTH, B TOM  4YHCIE€ C  [OMOIIBIO
PEKYPPEHTHBIX (OPMYIT;

- YMETbh ONEPUPOBATH HMOHATHUSAMM: HEIPEPHIBHOCTh (PYHKIUH,
aCHMIITOTHI rpadrka (GyHKIMH, TIepBasi U BTOPasi IPOU3BOIHAS
GyHKLIMM, TreoMeTpudyeckuid M (U3HYECKMH  CMBICI
MPOM3BOJHOW, TEPBOOOpa3Hasi, OIpPENeICHHBId HWHTErpa;
YMEHUE HaxOJUTh AaCUMITOTHl Tpaduka (QyHKIUH;, yMEHUE
BBIUHCIIATH POU3BOJIHBIE CYMMBbI, IPOU3BEACHMSI, YACTHOTO U
KOMIIO3UIIUHN (YHKIMH, HAXOAUTh YpaBHEHUE KacaTeJIbHON K
rpaduky QyHKINU;

YMEHHME HCIOJb30BaTh NPOU3BOJHYIO Ul HCCIEIOBaHUS
GyHKIOUH, JUI1  HAXOXKICHWS HAWIy4ylIero pelieHHus B
IPUKIAJHBIX, B TOM YHCJIE COLHUAJIBHO-DKOHOMUYECKHX U
busnueckux 3ajadax, Il ONpPENENeHHs CKOPOCTH H
YCKOPEHHUSI; HaXOAUTh IUIOIAAN U 00BeMbI GUTYP C TTOMOLIBIO

HHTETpana; MIPUBOAUTH MIPUMEPEI MaTEMaTHIECKOTO
MOJEIIUPOBAHUS c IIOMOILIBIO TuddepeHInaIbHbIX
YPaBHEHU;

- yMEThb OIEPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUICKCHBIE YHCIIA, MOAYJIb W apryMeHT
KOMILJIEKCHOTO 4YHCcla, (opMa 3amUCH KOMIUJIEKCHBIX YHUCEN
(reomeTpuueckasi, TPUrOHOMETpHUUECKass W airedpanydeckas);
yMeTh  NPOM3BOAUTH  apudmMeTnueckue  JeicTBUA €
KOMILIEKCHBIMHU YHCITaMU; MIPUBO/IUTH MIPUMEPHI
UCTIOJIb30BaHUSI KOMITJIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEpPUPOBATH IOHATHAMU: CpEIHEe
apudMeTHuecKoe, MeaMaHa, HauOoJblIee ¥ HaWMEHbIEEe
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3HA4YEHMS, pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKJIOHEHUE UL
ONMCAHHUSA  YHUCJIOBBIX  JaHHBIX; YMEHUE  HCCIIE0BATh
CTaTUCTUYECKUE JaHHBIE, B TOM 4YHUCJIE C IPUMEHECHUEM
rpadu4ecKuX METOJIOB M AJIEKTPOHHBIX CPENCTB; TpapuuecKu
UCCIIIOBaTh ~ COBMECTHbIE  HAOIMIOAEGHUS C  [OMOLUIBIO
JIMarpaMM pacCerBaHUs U JIMHEMHOW perpeccuy;

- YMETb HAaXOJUTh BEPOSTHOCTU COOBITUII C MCIIOJIb30BAaHUEM
rpadMUecKuX METOJOB; MPHMEHATh /IS peIIeHUs 3aaa4y
(bopMyIbl CIOXKEHHUS U YMHOXKEHHUSI BeposTHOCTeH, (hopmyiy
IIOJIHOM BeposiTHOCTH, (opMyny bepHysin, KOMOMHATOpHbIE
dakTel U (OpMyJbl; OLIEHUBATh BEPOSTHOCTU pPEATbHBIX
cOOBITHI; yMEHHE ONEepUPOBATH MOHATUSAMU: CilydailHas
BEJIMYMHA, PACIpEICIICHUE BEPOSITHOCTEH, MaTEMAaTHUYECKOE
0’KMJIaHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE CIIy4alHON
BEIMYMHBI, (DYHKIMM  paclpeleseHuss W IUIOTHOCTH
PaBHOMEPHOTO, MO0Ka3aTeIbHOIO u HOPMaJIbHOTO
pacnpeneNeHuil; yMEHHE HCIIO0Ib30BaTh CBOMCTBA M3yYEHHBIX
pacrpenesieHuil Uil pellleHus  3aJad; 3HAKOMCTBO €
MOHATUSMH: 3aKOH OOJIBIIMX YHCEN, METO/Abl BBIOOPOUYHBIX
UCCJIEIOBAaHUM; yMEHHE MPHUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHMCET B HPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSX;

- YMeTbh CBOOOJHO ONEpHUPOBaTh MOHATUSAMM: TOUKaA, MpsMasi,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, Jy4, IUIOCKHHA YroJ,
JBYTpaHHBIA yroJl, TPEXI'PAaHHBIM Yroj, MepeceKaroluecs,
napajuleNIbHbIE U CKPEHIUBAIOIINECs MPsAMbIE, MapajIeIbHOCTh
U NEPHEHIUKYISIPHOCTD MPAMBIX M IUIOCKOCTEH, YTOJI MEXIY
MPSIMBIMHU, YTOJI MEXKIY NPSIMON U IJIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU PELIEHUH 3anad
U3Y4YeHHble (aKThl U TEOpPEeMbl IUIAHUMETPHUM; YMEHHE
OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHpE; YMEHUE
OIIEpUPOBATH HNOHATHSAMH: MHOTOTPaHHUK, CEUCHHE
MHOIOTPaHHHMKA, NPAaBWIbHBIM  MHOTIOI'DAaHHUK, IPU3MAa,
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nupamuyia, ¢urypa ¥ IOBEPXHOCTh BpPALICHUS, LMIMHD,
KOHYC, 1ap, cepa, pa3BepTKa OBEPXHOCTH, CEUECHHS KOHYcCa
U LWIMHIpPA, MapajuleibHble OCH WM OCHOBAaHUIO, CEYEHUE
mapa, MJIOCKOCTb, Kacaromascs cdepbl, LHWIMHIPA, KOHYCa,
YMEHUE CTPOUTb CEYEHHWE MHOIOIPAHHUKA, H300pakaTh
MHOTOTPAaHHHUKH, (UTyphl M TIOBEPXHOCTH BpALICHUSA, WX
CeUeHMs, B TOM 4YHCJIE C IOMOUIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHME MPUMEHATh CBOWCTBA TE€OMETPUYECKUX (PUryp,
CaMOCTOSTENIBHO (POpPMYyJIUPOBaTh ONPEHEICHHUST H3Yy4aeMbIX
¢buryp, BBIIBUTaTb TUIIOTE3bl O CBOMCTBAX M IPHU3HAKaAX
reoMeTpHuYecKuX (Uryp, 000CHOBBIBATh MU ONPOBEPraTh UX;
YMEHHE TMPOBOAMUTH KIACCUPUKAUIO (PHUTYp MO pa3IMIHBIM
IpPU3HAKAM, BBINOJIHATH HEOOXOAUMBIE JONOJHHUTEIbHbBIE
IIOCTPOCHUSI,

- yMeTb CBOOOJHO OINEpPUPOBATh MOHATUAMH: IUIOIIAJb
¢burypsl, o0beM (UTryphl, BEIUYMHA YIJIa, PACCTOSTHUE OT
TOYKM JI0 IUIOCKOCTH, pACCTOSHUE MEXAYy MpsIMBIMH,
paccTossHUE MEXAy IJIOCKOCTSIMH, ILIOAab cepsl, MI0MA1b
MOBEPXHOCTU MUPAMHUJBI, IPU3MBI, KOHYCA, IWINHPA, 00beM
Ky0a, MpsIMOYroJbHOrO  MNapajulelenunena, MUPAMUIbI,
IPU3MBlL, IWIMHApPA, KOHYCa, IIapa; YyMEHHE HaXOIUTh
OTHOIIEHHE 00EMOB MOAOOHBIX UTYD;

- yMeTb CBOOOJHO OIEPUPOBATh MOHATUSMHU: JBU)KEHUE,
MapajuleNIbHBI TEPEeHOC, CHUMMETpPUSi Ha IUIOCKOCTH U B
IOpOCTPaHCTBE,  IOBOPOT,  MpeoOpa3oBaHue  mojao0us,
nofloOHble  (QUIyphl; yMEHHE paclo3HaBaTh pPaBHbIE W
nogo0Hble (GUTypel, B TOM YHCIE€ B MNPUPOJE, HCKYCCTBE,
apXUTEKType; yMEHHE  UCIOJb30BaTh  I'€OMETPUYECKHE
OTHOILEHHsI, HAXOJUTh T€OMETPUYECKHE BETUYMHBI ([UIMHA,
yroy, IUIOmMaab, 00BEM) MpH pEIIeHWH 3adad M3 JPYrux
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH,

- YMETb CBOOOJHO ONEPUPOBATh MOHATHSIMHU: MPSIMOYIOIbHas
CUCTEMAa  KOOpAMHAT, BEKTOpP, KOOPAMHATBl  TOYKH,
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KOOpPJMHATBHI BEKTOpa, CyMMa BEKTOpPOB, IPOU3BEIICHHUE
BEKTOpa Ha 4HCIO, pa3JioKEHUE BEKTOpa Mo Oaswucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE IPOU3BEIACHUE, YIroJl
MEXIy BEKTOpaMH;,; YMEHHE WCIOJIb30BATh BEKTOPHBIA U
KOOPJMHATHBIM METOJ JIJIsl PEIICHUSI TEOMETPUUECKUX 3a]lay U
3a]1a4 IPYyruX Y4eOHBIX MPEIMETOB; OMIEPUPOBATEH MOHITHIMH:
Marpuiia 2x2 u 3x3, OnpeAeUTENb MAaTPUIIBI,
T€OMETPUUYECKUM CMBICI ONPEICITUTEIIS;

- yMETh MOJEIUPOBaTh pEATbHbIE CHUTYallUM Ha S3bIKE
MaTeMaTUKU, COCTAaBJIATh BBIPKCHHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI O YCIOBHIO 3a7a4l, UCCIEI0BATh
MOCTPOEHHBIE MOJIENI C UCIOJIb30BAaHUEM arlrapara aiareopsl,
MHTEPIPETUPOBATh  TOJYYEHHBIH  pe3yabTaT;  CTPOUTH
MaTeMaTUYeCKHe MOJIETM C TOMOIIBI0 T€OMETPUUYECKUX
MOHATUM W  BEJIMYMH, pEIIaThb CBSI3aHHbIE C  HUMHU
MPaKTUYECKHE 3a7a4M; COCTABISATH BEPOSTHOCTHYIO MOJIETbh U
WHTEPIPETUPOBATh  TMOJYYEHHBIM  pe3yibTaT;  peuiaTh
MPUKJIAHBIC 33/1a4d CPEJCTBAMU MATEMaTHYECKOrO aHaIn3a,
B TOM YHCJE COLUATbHO-d)KOHOMUYECKOTO U (PUZNYECKOTO
Xapakrepa;

- yMEHHE BBIOMpPATh MOAXOIAIINN METOA [UIsl peHICHUS
3a/laud; TMOHUMAaHWE 3HAYMMOCTH MAaTEMaTUKH B HU3YYCHHUH
MPUPOIHBIX M OOIECTBEHHBIX MPOIIECCOB U SBICHUI; YMEHHE
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTUKH B UCKYCCTBE,
YMEHUE MPUBOJIUTH MPUMEPHl MATEMAaTHUYECKUX OTKPBITUI
POCCHUICKON Y MHUPOBOM MAaTEMAaTUUYECKON HAYKH

OK 02 OcyiecTBisITh
TIOUCK, aHamn3 "
UHTEPIpEeTaLNIO
uH(popMaluuy,
HE00X0IuMoM TSt
BBITIOJTHEHUS 3a1a4
pohecCHOHATBLHOM

B o0nactu ieHHOCTH HAYYHOTO MMO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKU M OOLIECTBEHHOW IPAKTUKH,
OCHOBAHHOTI'O Ha JIAAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

- YMEThb OIEpPUPOBATH MOHATUSAMH: PallMOHANbHAs (DyHKIMS,
MTOKa3aTeNnbHas byHKIHS, CTENEHHAas byHKIHS,
Jorapupmuueckas GpyHKIUs, TPUTOHOMETpUUYECKHE (PYHKIHH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTH TI'padUKH H3yYEHHBIX
(byHKUIUH, UCTIONB30BaTh IpadMKU MPU U3yYEHUHU TPOLIECCOB U
3aBUCUMOCTEH, MpH pPEUIeHHH 3aJad M3 JPYyrux Y4eOHbIX
IpEeIMETOB W 33Jad M3 pEaJbHOM JKM3HM; BbIpaXaThb
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JACATCIIbHOCTH

- COBEpLICHCTBOBaHNE SI3BIKOBOM u
YUTATENbCKOM  KYJNbTYphl ~ KaK  CpelICTBa
B3aUMOJICHCTBUS MEXIY JIOABMH M TO3HAHHS
MUDPA;

- OCO3HaHHE IIEHHOCTH HAay4YHOH AEATEeNHHOCTH,
TOTOBHOCTh  OCYWIECTBIISAITh ~ NPOCKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIILHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

OBnajgeHue  yHHUBEPCAJIbHBIMH  Y4eOHBIMHU
MI03HABATEIbHBIMU JACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJAJeTh HABBIKAMH TOJYYCHHUS WHPOpPMALUU
U3 MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHLHO
OCYIIECTBIISATh TIOUCK, aHAJN3, CHCTEMATHU3ALIUIO
U MHTEpIpeTanuio HHGOPMAIMU  PA3TUUYHBIX
BUOB U (POPM IIPEIICTABIICHHUS;

- co37aBaTh TEKCThl B PA3IMUHBIX (opmarax c
y4eTOM Ha3HauYeHUs WHPOpPMAlUU M IIeTIEBOU
ayJqUTOpUHU, BbIOUpas ONTHUMAJIbHYIO (QopMy
NPEJICTAaBICHNS U BU3yaTH3alNH;

- OLEHHMBAaTh JIOCTOBEPHOCTb, JIETMTHUMHOCTh
UHPOpPMAILIUK, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpaJIbHO-ITUYECKHM HOpMaM;

- HCIIOJIb30BaTh CPEJCTBa MH(DPOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOIHMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  337ad €  COOJIOZCHUEM
TpeOoBaHU SPTOHOMUKH, TEXHUKA
0€30IIaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M JTHYECKHX  HOPM,  HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BIIAJICTh HAaBBIKAMHU PACIIO3HABAHUS M 3AIIUTHI
uHpopmanuu, THPOPMAIMOHHON 0€30MacHOCTH

dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

- yMETh OTIepPUPOBATH MOHATHUSMHU: TOXJIECTBO,
TOXKJIECTBEHHOE TMpeoOpa3oBaHUe, ypaBHEHUE, HEPABEHCTBO,
cUCTeMa YypaBHEHHMH W  HEPABEHCTB, PaBHOCHIBHOCTD
yYpaBHEHUW, HEPABEHCTB U  CHUCTEM, pallOHaJbHbIE,
UppanroHaIbHbIE, MOKa3aTeJbHbIE, CTETICHHBIE,
norapudmuueckue, TPUTOHOMETPUYECKHE ypaBHEHHUS,
HEpaBEHCTBA W CHUCTEMBI, YMEThb pemaTb YypaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C TOMOIIBIO PA3IMYHBIX MPUEMOB;
pemarh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C MapaMeTpOM;
NPUMEHSTh YPaBHEHMsS, HEPABEHCTBA, HMX CHUCTEMBI JIs
pelIeHrsT MaTeMaTHYeCKUX 3aJad M 3a7ad M3 Pa3Iu4HBIX
obrnacTeil HayKU U pealibHOM JKU3HH;

- yMeTb CBOOOJIHO OIEPUPOBATH TMOHITUSMHU: JBUKCHUE,
napajjieNibHbld TEPeHOC, CHUMMETpPUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  IOBOPOT,  MpeoOpa3oBaHUE  MOAOOUS,
1o 100HbIe (GUTYPBI; YMETh paclio3HaBaTh paBHbIE U MOA0OHbIE
GuUryper, B TOM 4YHCIE€ B TMPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMETh UCMOJb30BATh F€OMETPHUUECKUE OTHOLICHUS, HAXOAUTh
reoMeTpUUYECKHEe BEIUYMHBI (UIMHA, Yroj, MJIoladb, 00beM)
IOpU PEUIeHHWH 3a/ad U3 APYruX y4eOHBIX NPEeIMETOB U U3
peanbHOU KU3HU
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JIMYHOCTH

OK 03 [IInanupoBath u
pealln30BhIBAThH
COOCTBEHHOE
po(heCCHOHATILHOE u
JUYHOCTHOE Pa3BUTHE

B obactu
BOCITMTAHHUS:

-- c(hOpMHUPOBAHHOCTh HPaBCTBEHHOT'O
CO3HAHMS, STHYECCKOTO OBEACHMS;

- CIOCOOHOCTb  OLIEHUBAaTh CUTyallUIO |
MIPUHUMATh OCO3HAHHBIC penieHus,
OPUCHTHPYSICh HAa  MOpPAJIbHO-HPAaBCTBEHHbBIC
HOPMBI U IIEHHOCTH;

- OCO3HaHHWE JIMYHOIO BKJIAJIA B IOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

- OTBETCTBEHHOEC OTHOIICHHE K  CBOHUM
pomutensM u (WIM) OPYTMM 4YIEHaM CEMbH,
CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUSA LEHHOCTEM CEMEMHOM KU3HU B
COOTBETCTBUU C TpaauLIUsIMU HapoaoB Poccuu;
OBnajeHue yHHMBEPCAIBHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOPTaHU3AIIHS:

JIyXOBHO-HPABCTBEHHOI'O

- CaMOCTOSITENILHO OCYIIECTBIISATh
MO3HABATEIIBHYI0  JCSTEIBHOCTb,  BBIABIATH
npoOsieMbl,  CTaBUTb U (QOpPMYIHPOBATh
COOCTBEHHBIE 3aJaud B  00pa3zoBaTeIbHOMN

JESATETLHOCTH M )KU3HEHHBIX CUTYAIUsX;
- CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHUS
npo0JieMbl C y4YeTOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOUYTEHU;

- 1aBaTh OIEHKY HOBBIM CUTYAaIIHsIM;
CrocoOCcTBOBaThH POPMHUPOBAHUIO M TIPOSBICHHUIO
IIUPOKOU SPYIUIIMH B Pa3HBIX 001aCTsIX 3HAHUH,
MOCTOSTHHO TIOBBIIIATH CBOW 00pa3oBaTeNbHBIA 1
KYJbTYPHBIH YPOBEHB;

0) CAaMOKOHTPOJIb:

- yMeTb  ONEpUpOBaTh  MOHATUSAMHU:  PALMOHAIIBHBIE,
UppaLMOHAJIBHEIC, [IOKa3aTeNIbHbIE, CTCIICHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHHUS U

HEPaBEHCTBA, MX CHCTEMBI;

- YMETh ONEPHUPOBATH IMOHSATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, KyO, Mapajuiesienunell, npu3Ma, MUpamMHia,
durypa ¥ TOBEPXHOCTh BpANICHHS, IMIIMHIP, KOHYC, IIap,
cdepa, ceueHus: GUTypbl BpalICHHUS, TUIOCKOCTh, KacarOMIascCs
cheppl, IMWIMHApPA, KOHYCa, IUIOMAAL  TOBEPXHOCTH
NUPaMUJIbI, TPU3MBI, KOHYCa, MMJIMHIPA, IUIONIAas chepsbl,
00beM Ky0a, IpsIMOYTOJILHOTO MapajuieieuIeia, TupaMuIbl,
NpU3MBI, IWJIWHIPA, KOHYyca, MIapa, yMEHUE H300pakaTh
MHOTOTPAaHHUKH WM TOBEPXHOCTH BPAICHUS, UX CCUCHHS OT
PYKH, C TIOMOIIBIO0 YEPTEIKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJIICTB; YMETh PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE,
YMETh pacno3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATHSAMH: MPSIMOYTOJIBHAS CHUCTEMa
KOOpIMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAHHATHI
BEKTOPA, CKAISIPHOE MPOU3BEIICHUE, YTOJl MKy BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpPA HA YUCIIO; HAXOIUTh
C TIOMOIIBIO HU3YYEHHBIX (OPMYIT KOOPIWHATHI CEPEIUHBI
OTpe3Ka, PaCCTOSHUE MEKIY JBYMs TOUKAMU
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HCIIOJIB30BaTh MPUEMbI PEQIICKCUU ISl OIICHKH
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- yMETh OIECHHMBAaTh PHUCKHM W CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) DMOIIMOHAJIbHBIN WHTEIIIEKT,
MPEIOoJIararoIIuii ¢hOPMUPOBAHHOCTH:
BHYTPEHHEM MOTHBAIUH, BKJIFOYAIOIIe
CTPEMJICHHE K JOCTIKECHUIO 1LIEeNW M YCHexy,
OITHUMHU3M, WHUILIMATUBHOCTD, yMEHUE
JIEMCTBOBATH, MCXO M3 CBOMX BO3MOKHOCTEH;

- OSMIATHHM, BKJIIOYAIOIIEH  CIOCOOHOCTH
MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YUHUTHIBATH ero npu OCYUIIECTBJICHUU
KOMMYHUKAIUU, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

- COIMAILHBIX  HABBIKOB,  BKJIIOYAIOIINX
CIIOCOOHOCTh ~ BBICTpaWBaTh  OTHOIIGHUS C
JIPYTUMHU  JTIFOJbMHU, 3a00THTBCS, TPOSBIATH
MHTEPEC U pa3peniatb KOHQINUKTHI

OK 04
KOJIJIEKTHBE
3¢ dexTuBHO
B3aMMO/IEHICTBOBATh c
KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU

PaGorares B
H KOMaHIE,

TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTU U CaMOOTIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, NTPOEKTHOW M COLMAIIBHOU
JIeSITCIILHOCTH;

OsgnageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHUCTBUSMU:

0) cCOBMECTHas JIeITEIIbHOCTD:

- TIOHMMAaTh W WCMOJB30BaTh MPEUMYIIECTBA
KOMaHJAHOW M MHIMBUyaTbHOU paboThI;

- TIPUHUMAThH IIEIM COBMECTHOM NIeATEeIbHOCTH,
OpraHU30BBIBaTh U KOOPJIWHUPOBATH JEUCTBUS
110 €€ JOCTIDKEHUIO: COCTABIATh IIaH NECHCTBHIA,
pacupeiensaTb poOJM € YYETOM  MHEHUH

- yYMeThb ONEpUpOBATH MOHATHUSAMH: CIIY4YalHbBI OMNBIT H
cillyyaifHoe COOBITHE, BEpPOSITHOCTb CIIy4ailHOro COOBITHS;
YMETb  BBIYUCIATH  BEPOSITHOCTH € HCIOJb30BaHUEM
rpaMuecKux METO/0B; MPHUMEHATh (HOPMYJIbI CIOXKEHHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOMHATOpHBIE (akThl U
dopMynbl TpHU pelIeHUH 337ay; OLIEHWBATh BEPOSITHOCTU
peaibHbIX ~ COOBITMH;  3HAKOMCTBO  CO  CIy4aillHBIMHU
BEJIMYMHAMHU; YMEHHUE NPHUBOJIUTH TNPUMEPHI MPOSBICHUS
3aKOHa OOJBIIMX YHCET B MPUPOAHBIX U OOILIECTBEHHBIX
ABJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C IIEJIbIM
[IOKa3aTeleM, KOpPEHb HaTypalbHOM CTENEHHU, CTENEHb C
palMOHAIbHBIM II0KA3aTeNIEM, CTENEHb C JIEHCTBUTEIbHBIM
(BeliecTBEHHBIM) TIOKa3aTesieM, Jiorapu(dM YHCiIa, CHHYC,
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Y4aCTHUKOB o0CyX/1aTh
COBMECTHOH paboTHI;

- KOOPAMHHPOBaTb M BBIIOJHATH padoTy B
YCIOBUSIX  PEAIbHOIO,  BHUPTYaJbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

- OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMUECKOe
IIOBEJICHNE B PA3JINYHBIX CUTyalUsIX, IPOSBIATh
TBOPYECTBO u BOOOpaKeHUe, OBbITh
VHULUATUBHBIM.

OBnazneHne YHUBEPCAJIBHBIMHU PETYJISATHBHBIMU
NENCTBUSIMU:

I) IPUHATHE ce0s U IPYTUX JIOACH:

- INIpUHUMaTb MOTUBBI M apryMEHTBl APYTUX
JIOJIEH NP aHaNu3€e Pe3yJIbTaTOB JAESATEIIbHOCTH;
- TpU3HABaTb CBOE IPaBO U MpaBO APYTUX
JIFOJIeH Ha OITHUOKY;

- Ppa3BHBaTh CIIOCOOHOCTb MOHUMAaTb MHp C
MO3UIMH JIPYroro 4enoBeKa

pe3ynbTaThl

KOCHHYC U TaAHI'CHC IIPOU3BOJIBHOI'O YK CJIa,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHAMHU: Tpaduk
byakuun, oOpatHas (QYHKOUSA, KOMITO3MIUS  (DYHKIUH,
auHeWHas (QyHKUMsA, KBajpaTH4Has (YHKIMSA, CTEIeHHAs
GYHKIOMS € [enbIM  IOKa3aresieM, TPUTOHOMETPUYECKHUE
¢ynkunu, oOpaTHBIE  TPUTOHOMETPHYECKHE  (PYHKIUH,

nokasaresbHas U jorapudmuyeckast GyHKIUN; YMETb CTPOUTD
rpaduky  (QyHKIMA, BBIIOIHATH HpeoOpa3oBaHUs TpadUKOB
byHKIH;

- yYMEeThb HUCHOJB30BaTh Trpaduku (GYHKUUN Ui H3ydCHUS
IPOLIECCOB U 3aBUCUMOCTEH MpPU PELIeHUU 3ahad U3 JPYrux
yueOHBIX MPEIMETOB U M3 pEAIbHOM JKHU3HM; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

- CBOOOJHO OMNEPUPOBATH MOHATHUSMHU: YETHOCTH (PYHKIIUH,
HNEPUOJIMYHOCTh  (YHKLIMH, OTPAHUYEHHOCTh  (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (PYHKIMH, HauOoJbLIee
U HauMeHblllee 3HauYeHUs (QYHKIMM Ha TPOMEXKYTKE; YMETb
IIPOBOAMTD HCCIIEI0OBAaHUE (PYHKIINH;

- YMETh HCIOJIb30BaTh CBOMCTBA W TpapuKu (QYyHKIUH s
pellleHus ypaBHEHUH, HEPABEHCTB U 3aJady C IapaMeTpamuy;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pEelIEHNI YpaBHEHUIA, HEPABEHCTB U X CUCTEM

OK 05 OcymecTBusTh
YCTHYIO U TICBMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeN
COLMAJIBHOTO U
KYJBTYPHOTO KOHTEKCTa

B o0macTi 5cTeTHUECKOro BOCIIUTAHHUS:

- ACTETUYECKOE OTHOIICHWE K MUpY, BKIIIOYast
OCTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPyda M OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCHPUHHUMATh PA3JIMUHBIC BHIbI
UCKYCCTBA, TPAJHWIMU M TBOPYECTBO CBOETO M
JIPYTUX HapoAOB, OUIYIIAaTh 3MOIMOHAIEHOE
BO3/ICHICTBUE UCKYCCTBA;

- yOeKI€HHOCTh B 3HAYMMOCTH JUIS JINYHOCTH U
o0IIecTBa  OTEYECTBEHHOTO W MHPOBOTO

- YMETh ONEPUPOBaTh MOHATUAMU: CpeHee apupMeTHIECKOe,
MeauaHa, HauOoJiblliee M HauWMEHbIIee 3HAYeHMs, pa3Max,
JMCTIepCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOro Habopa;
YMEHHME  U3BJIEKaTh, HMHTEPHOPETUPOBATH  HHGPOPMAIHIO,
NpEeJCTaBICHHYI0 B TabiuIax, Ha JAMarpammax, rpadukax,
OTpakarolllyl0 CBOMCTBA pEAJbHBIX IPOLECCOB M SBIICHUMN;
NPECTaBIATh HH(OPMAIMIO C TOMOIIBIO TAOJIHII U AUArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKWE JIaHHble, B TOM 4HCIE C
OpUMEHEHHEM TIpaUUYecKUX METOAOB U  SJIEKTPOHHBIX
CpPEICTB;

- YMETh ONIEPUPOBATh NOHITUSIMM: TOUKA, NIPsiMasi, IIOCKOCTb,
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UCKYCCTBa, 3THUYECKUX KYJIbTYPHBIX TpaIulLIUi
Y HapOJIHOTO TBOPUYECTBA;
- TOTOBHOCTh K CAMOBBIPKEHUIO B Pa3HBIX

BUJAX HUCKYCCTBA, CTPEMJICHHE TPOSBISATH
Ka4ecTBa TBOPYECKOH JTMYHOCTH;

OBnanenue YHUBEPCATbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:

a) o0uieHue:

- OCYILECTBIISITh KOMMYHHKAIIUH BO BCEX chepax
KHU3HH,

- pacmo3HaBaThb  HEBEpOAJbHBIE  CPEICTBA
oOmIeHUs, TOHUMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, pacro3HaBaTh HPEANOCHIIKH
KOH(IJIMKTHBIX CUTYaIHi " CMSTYaTh
KOH(JIUKTHI;

- Pa3BepHYTO M JIOTMUYHO H3J1araTh CBOIO TOYKY
3pEHMsI C UCTIOJIb30BAaHHEM SI3bIKOBBIX CPEJICTB

MIPOCTPAHCTBO, ABYTPAHHBII YroJl, CKPEUIMBAIOIIHUECS MPAMBIE,
NapajuleIbHOCTh U NEPIEHIUKYJISIPHOCTH  HPSIMBIX U
IJIOCKOCTEM, Yroa MEXIy MPSMBIMU, YrOJI MEXIY MPsAMON U
IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMHM, DPACCTOSIHUE OT
TOYKM JI0 IUJIOCKOCTH, PACCTOSHHUE MEXAY MNPSIMBIMH,
paccTosHUE MEXY MIOCKOCTSAMU;

- YMETh UCHOJIB30BaTh MPH PEHICHUH 33/1a4 U3YUYCHHbIE (haKThI
U TEOpeMbl IUIAHUMETPUU; YMEHHUE OLICHUBAaTh pa3Mephl
00BEKTOB OKPYKAIOILIEr0 MUPa

OK 06
TPaKJaHCKO-
NaTPUOTUYECKYIO

TIO3UIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TOBEJCHHE Ha
OCHOBE TPaAUITHOHHBIX
00IIeYeTI0BEUCCKUX
LIEHHOCTEM, IIPUMEHATH
CTaHJapThI
AHTUKOPPYIIIMOHHOTO
MOBEJICHUS

[IposiBisTH

- OCO3HaHHE OO0YyYaroUMMHCS  POCCUHCKOMN
IpaKAaHCKOW UIEHTUYHOCTH;

- LEJICHANPaBICHHOE pPAa3BUTHE BHYTPEHHEH
NO3UIMM JMYHOCTM Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX IIECHHOCTEHW Hapo10B Poccuiickoin
®enepanyiyi, UCTOPUYECKUX W HAIlMOHAIBHO-
KYJIBbTYPHBIX TpaauLui, ¢dbopMupoBaHue
CUCTEMBl 3HAYUMBIX II€EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYIIIUOHHOTO
MHUPOBO33PEHUS, IIPaBOCO3HAHUS,
JKOJIOTHYECKOM KYJIBTYpBHI, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI;

B yactu rpaxaaHcKoro BOCIUTaHUS:

- OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX NpaB M
o0s13aHHOCTEH, YBaXKCHHE 3aKOHa u
IIPABOIIOPSJIKA;

- YMETb ONIEPUPOBATH IMOHATHUAMM: IPSIMOYTOJIbHAsL CHCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIPHOE MPOU3BEACHHE, YTOJ MEXIY BEKTOPAMHU,
CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YNCII0; HAXOAUTh
C TIOMOIIIBIO U3YYEHHBIX POPMYJT KOOPAUHATHI CEPEAUHBI
OTpE3Ka, PACCTOSHUE MEXKAY ABYMs TOUYKAMU;

-yMeTh BBIOMPATh MOAXOIALINI U3yUYEHHBIH METOT ISt
peleHus 3a1auu, paclo3HaBaTh MaTeMaTu4eckue (hakThl U
MaTeMaTHUYeCKHUe MOJIENH B MPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTD IIPUMEPDI
MaTE€MaTHYECKNX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTU4YeCKON HayKHU.

- YMETb ONEPHPOBATH MOHATHAMU: CIy4alHBIA OIBIT M
ciyyaifHoe COOBITHE, BEpPOSITHOCTH CIIy4ailHOrO COOBITHS;
YMETb  BBIYUCIATH  BEPOSTHOCTH € HCIOJB30BaHUEM
rpau4ecKuX METOAOB; NPHUMEHATh (POPMYIIBI CIOXKEHUS U
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- IPUHATHE TpPAaAULOHWOHHBIX HAalWOHAJIBHBIX,

0011eYEeI0BEUECKUX I'YMaHUCTUYECKUX u
JIEMOKPAaTHYECKUX [IEHHOCTEH;

- T'OTOBHOCTDb MIPOTUBOCTOATH naCOJIOTun
9KCTpEeMH3Ma, HalMOHAIM3Ma, KceHodoouwu,
JUCKPUMHUHALIUA 10 COIIMaJIbHBIM,
PEIMTHO3HBIM,  PAcOBBIM, HalMOHAIBHBIM
NpU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh
B MHTepecax  TIpaXkJaHCKOro  OOmIecTBa,
y4acTBOBATh B caMOyIpaBJICHHN B

00111€00pa30BaTEIbHON OpPraHU3alUd U JIETCKO-
FOHOLIECKHUX OpraHu3alusX;

- YMEHHE B3aUMOJICUCTBOBATh C COLMAIbHBIMHU
UHCTUTYTaMH B COOTBETCTBUM C MX (YHKLUIMHU
Y Ha3HAYECHUEM;

- TOTOBHOCTb K TYMaHWTApHOW W BOJIOHTEPCKOMI
JIEATEIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHHUSA:

- ¢hopMUPOBAHHOCTH POCCUICKON Tpa)aaHCKOMN
UJCHTUYHOCTH, TaTPUOTU3MA, YBaXEHUS K
CBOEMY HapoJy, 4YYyBCTBA OTBETCTBEHHOCTHU
nepen PoauHoO#, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, CBOM S3bIK M KyJbTYpy, HpPOLUIOE M
HACTOSIIEE  MHOTOHALIMOHAJIBHOTO  HapoJa
Poccuwn;

- IEHHOCTHOE OTHOLIEHUE K IOCYJapCTBEHHBIM
CUMBOJIaM, MCTOPHYECKOMY M HPUPOJTHOMY
HACJIEAUIO, NMaMATHUKAM, TpaJuLUsSM HapoJ0B
Poccun, poctmxkenusim Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K
CIIY’)KEHUIO " 3a1[UTe OreyecTna,

YMHOXEHHUS BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMynbl TpU peIIeHUH 337ay; OLEHUBATH BEPOSTHOCTU
peaibHbIX ~ COOBITMH;  3HAKOMCTBO  CO  CIy4YalHBIMU
BEIIMYMHAMU; YMEHUE IPUBOIUTH IIPUMEPHI IPOSBICHUSA
3aKOHa OOJBIIMX YHCET B MPUPOAHBIX U OOILIECTBEHHBIX
SIBJICHUSIX
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OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;
OCBOCHHBIC OOYYAIOIIUMHUCS MEXKIPEIMETHBIC
MOHTHUS M YHUBEpCAJIbHBIE y4eOHbIE IEHCTBUS

(peFYJISITI/IBHbIe, I1I03HAaBaTCJIbHBIC,
KOMMYHHKATHBHbBIC);

- CIIOCOOHOCTb  HMX  HCIIOJB30BaHUS B
MO3HABATCIIBHON M COLIMAJLHOM  IpaKTHKE,
TOTOBHOCTD K CaMOCTOSITCIILHOMY

IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
JIEATEIIbHOCTH, OpraHu3anuu y4eOHOTO
COTpYAHUYECTBA c MeJaroru4eCKuMHU
pa6OTHI/IKaMI/I U CBCPCTHUKaMM, K Y4YaCTHIO B
MOCTPOCHUU UHIUBUAYATbHONH 00pa30BaTEIbHOM
TPAaEeKTOPHH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON U COIMATIbHOM
JIEATEIIbHOCTH

OK 07 CogeiicrBoBath
COXPaHEHHIO OKpYKarolen
Cpeibl,
pecypcocOepexeHuto,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAIUSIX

- HE INPUHHUMATh JEUCTBUS, NMPHUHOCAIINE BpEx
OKpYXKarollleu cpere;

- yMeTb TPOTHO3UPOBATH HEOJATONpPUSITHHIE
JKOJIOTUYECKHE MIOCJIEICTBUS
INPEANPUHUMAEMBIX JEHCTBUM, IPENOTBPALIATH
ux;

- pacuIMpuTh OTIBIT
HKOJIOTUYECKOH HAIIPaBICHHOCTH;
- pa3pabaThiBaTh IUIaH pEIICHUs MTPOoOJIeMbI C
YU4ETOM aHaJIu3a MMEIOLIUXCSI MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBISATH LEJICHANPABICHHBIA IIOUCK
nepeHoca CpeAcTB U CHOcoOOB JEHCTBUS B
npodeCCHOHATIBHYIO Cpeay;

- YMETb NEPEHOCUTHh 3HAHUS B IO3HABATEIBHYIO
U TMIPAKTHYECKYI0 001aCTH )KU3HEACSITEIbHOCTH;

JACATCIIBHOCTHU

- YMETh ONEpUPOBATH MOHATHAMHU: (YHKIUS, HENpepbIBHAS
GyHKLUsA, TpPOM3BOJHAs, TIepBOOOpa3Has, ONpeaeTIeHHBIN
UHTETpall; yMETb HAXOJUTh IPOU3BOJHBIE AJIEMEHTaPHbIX
(GyHKLUH, UCTIONIB3YsI CIIPABOYHBIE MAaTE€pUaIbl; UCCIEI0BATh B
IpocTeHINX ciiydasx (yHKIUUM HA MOHOTOHHOCTb, HaXOJUTh
HauOoJbIINEe M HaMMEHbIIME 3HaYeHHs (QYHKUUN; CTPOUTH
rpagukd  MHOTOWIEHOB C  HCIOJB30BaHHWEM  ammapara
MaTEMaTUYECKOT0 aHaJIN3a; NPUMEHATH IPOU3BOAHYIO IIPH
pelleHny 3aJad  Ha  JIBIDKEHUE; pelarb  IPaKTHKO-
OPUEHTHPOBAaHHBIE 337aydl Ha HaWOOJIbIINE M HaUMEHbIIHUE
3HAYEHUS], Ha HaX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb ONEpUPOBATH MOHATUAMU: ABH)KEHUE B IPOCTPAHCTBE,
nofoOHble  (QUIyphl B TNPOCTPAHCTBE,  KCIIOJIb30BATh
OTHOILIEHHE TUIOIIAAeH MOBEPXHOCTEH M 00BEMOB MOJTOOHBIX
buryp npu penieHnuu 3a1ay;

- YMETh BBIYHUCISITH T€OMETPHUECKUE BEIWYMHBI (JUIMHA, yrod,
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- IpeJyUIaraTth HOBbIE IPOEKTHI, OLEHUBATh UACU C | IUIOIAAb, O0O0BEM, IJIOUIA]b
MIO3ULIUH HOBU3HBI, OPUTHHAIBHOCTH, | H3y4YeHHbIE (YOPMYIIBI U METOIbI
IIPAKTUYECKON 3HAYMMOCTH;

- J1aBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb
KOPPEKTUBBl B JEATENbHOCTb,  OLICHUBAThb
COOTBETCTBHUE PE3YyJIbTATOB LEIAM

MTOBEPXHOCTH),

HCIIOJIb3Ys

B PE3YIbTATC OCBOCHUA AUCHHUIIJIMHBI 06y‘-IElIOHIPII>iCH 00JIdICeH UMeMb npaxmuqecmn? onvlm MaTEeMaTHYCCKUX BEHIYHCIICHUN B paMKax TEM,

HU3Yy4aCMbIX HpOI‘paMMOﬁ W UHTCPIPCTALIUHN ITOJTYUCHHBIX PE3YJIbTATOB.

Peanmaum[ IMporpamMmaI y‘-IG6HOﬁ JUCHUIIIMHBI MPEAYCMATPUBACT BO3SMOKHOCTDb MCIIOJIB30BAHUA 3JICKTPOHHOI'O 06yqu1/1$1 U JUCTAaHIIMOHHBIX

O6paBOBaTCJ'IbHBIX TCXHOHOFHﬁ, B TOM YHCJIC JJIA IIPOBCIACHHA HpOMC)KYTOQHOIZ aTTcCTallu.
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2. CTPYKTYPA U COAEPX KAHUE OBIEOBPA3OBATEJIbHOM JUCIATILINHBI

2.1. O0beM TUCHUIINHBI U BBl y4eOHOH padoThI

Buj yueOHoii padoThl Oovem ¢
yacax*

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 296

B T.4.

OcHoBHOe cojiep:KaHue 260

BT. 4..

TEOpeTUIEeCKoe 00ydeHne 214

MIPaKTUYECKHE 3aHATHUS 46

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIeP:KaHMe (COIepKaHNe 30

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TeopeTudecKoe o0ydyeHue 0

MIPaKTUYECKHUE 3aHATHS 30

IIpomeskyTouHasi aTTecTanusi (3K3aMeH) 6
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO-

HaumenoBanue . Oo6bem dopmMupyembie
pAIECIOB 1 Tem OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHON 4ACOB S —
MOAYJIb (IPY HAJIMYMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Paznen 1. IloBTOopeHue
Kypca MaTeMaTUKH 20
OCHOBHOM IIKOJIbI
Tema 1.1 CopepxaHue yaeOHOro Marepuana
Lens u 3aJauM | bazoBble 3HAaHMA W YMEHUS [0 MaTeéMaThKe B NPO(ECCHOHATBHOW U B 5
MaTeMaTHKU IIPY | TOBCETHEBHOM JESTEILHOCTH.
OCBOCHHUU CHICIMATBHOCTH | KoMOMHMpPOBaHHOE 3aHsTHE
Tema 1.2 CopepxaHue yaeOHOro MaTrepuana
Yucna wu  Beruucienus. | JlelicTBUS HAJA MOJOKHUTEIBHBIMUA M OTPULATEIBHBIMU YHCIaMU, OOBIKHOBEHHBIMHU
Beipaxxenus U | U IECATUYHBIMU APOOSIMH. 2
npeoOpa3oBaHus JleiicTBus co creneHsaMu, GOpMyJibl COKPAIIEHHOTO YMHOKEHUS.
KomOuHMpoBaHHOE 3aHATHE OK-01, OK-02,
Tema 1.3. IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xxanue OK-03, OK-04,
['eomeTpus Ha TUIOCKOCTH | MPHUKJIATHOTO MOTYJIsI) OK-05, OK-06,
Bupl miockux Guryp v ux miomaib. OK-07
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce F€OMETPUH Ha IJIOCKOCTH. 5
IIpakTuyeckoe 3ansitue Nel «Buasl muiockux guryp u ux miuomaab. [IpakTuko-
OpPUEHTUPOBAaHHBIE  3aJayd B  Kypce  TE€OMETPUM  HA  IIJIOCKOCTU»
(mpodeccHoHAIBHO-OPHEHTHPOBAHHOE 3aHATHE)
Tema 1.4 Coneprkanue yueOHOro MaTepuasa
ITponienTHeIe BeuMCHeHHus | [IpocThie MPOIEHTHI, pa3HbIe crT0cOObI X BhIYHCIeHUs. CII0KHBIE IPOIICHTHI
IIpakTnuyeckoe 3ansaTHe N2 «lIpocTble MNPOLEHTHI, pa3HbIE CIOCOOBI HX 4
BBIUHCIICHUS
IIpakTyeckoe 3ansaTue Ne3 «Cri0XHbIE TPOLIEHTHI»
Tema 1.5 Coneprkanne ydeOHOT0 MaTeprana )

YpaBHEHHUs U HEPABEHCTBA

Jluneiinbie, KBagpaTHbIC, IPOOHO-TMHEWHBIC YPABHCHHS  HEPABCHCTBA
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IIpakTuyeckoe 3ansaTue Ned «JIuHeliHble, KBajapaTHbBIC, IPOOHO-THMHEHHBIC
YPaBHEHUS U HEPABEHCTBAY

Tema 1.6
CucreMbl ypaBHEHHH U

Conepkanue yaeOHOro MaTepraia

CnocoObI peleHrst CUCTEM JIMHEHWHBIX ypaBHeHHH. [lonsaTus: matpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens Marpuipl. Meton I'aycca. Cuctembl HEIMHEMHBIX YPaBHEHMM. 6
CucTteMbl HEpaBEHCTB
KomOunupoBanHoe 3anstue
Tema 1.7 Copneprkanue y4eOHOro Mareprana
BxonHoi KOHTPOJIb Boruucnenuss u npeoOpa3zoBaHMs. YpaBHEHHs M HepaBeHCTBa. [eomerpust Ha 5
IJIOCKOCTHU
KonrtposnbHas padora
Pa3znen 2.
CremeHn W KOpHH. 18
CrenenHnas pyHKUMA
Tema 2.1 CopepxaHue yaeOHOro Marepuana
Crenennast QyHKUus, ¢ | [Tonstue KOPHS N-OM CTENEHU U3 JICUCTBUTEIBHOTO Ynciia. ODyHKINU y = VX ux 4
CBOMCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTEIIEHU
KomOunmnpoBanHoe 3aHsTre
Tema 2.2 ConeprkaHue yueOHOro MaTepuasa
[IpeoOpa3zoBanue [Ipeobpa3oBaHne nppalMOHAIBHBIX BbIPAXKEHUH 4
BBIPAKCHUN C KOPHAMHU N- | KOMOMHUPOBAHHOE 3aHSATHE
Ol cTeneHun
Tema 2.3 ConeprkaHue yueOHOro MaTepuaia OK-01, OK-02,
CpoiictBa  creneHn ¢ | [loHATHE CTENEeHHU C JIFOOBIM PAIMOHATBHBIM NOKa3zaTeneM. CTeneHHbie (QyHKIHH, OK-03, OK-04,
paloHaIbHBIM UX CBOMCTBA U rpauku 2 OK-05, OK-07
NENCTBUTEIbHBIM Komb6unupoBanHoe 3aHsaTue
IIOKAa3aTEesIMU
Tewma 2.4 Coneprkanne ydeOHOro MaTeprana
Pemenue PaBHOCMIIBHOCTD UMppalMOHAJIBHBIX YpPaBHEHHM M HEpPAaBEHCTB. Meroasl uX 6
UppalMOHATILHBIX pemieHus. Penenre uppanmoHaabHbIX YpaBHEHUHM U HEPABEHCTB
YypaBHECHHUH 1 HEpaBEHCTB | KoMOMHUPOBAaHHOE 3aHSTHE
Tema 2.5 Coneprkanue yueOHOro MaTepuasa
Crenenu u KopHH. | Onpenenenue creneHHod (yHkuuu. Vcnonb3oBaHue ee CBOMCTB MPH PELIEHUU -

Crenennast GyHKIUSA

YPaBHEHUN U HEPABEHCTB

KonTposnpHas pabora
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Pasznea 3.
Iloka3aTeanHas

byHkuus

14

Tema 3.1
[TokazarenpHas (yHKIHSA,
€e CBOICTBa

Conepkanue yaeOHOro MaTepHraia

CreneHb ¢ IPOU3BOJBHBIM JIEHCTBUTENBHBIM IIOKazaTesneM. OmnpenencHue
NoKa3aTeabHON (QYHKIMH, ee CBOCTBAa M rpaduk. 3HAKOMCTBO C NMPHUMEHEHUEM

noka3arenabHOH (yHKuMU. Perienne nokasarenbHbIX YpaBHEHUH ()yHKIIMOHAIBHO- 4
rpaU4ecKUM METOJIOM
KomOuHnpoBaHHOE 3aHATHE
Tema 3.2 Copepxkanue ydeOHOro Marepuana
Pemrenne nokaszarenbHbIX | PemeHue mnokas3aTenbHbIX YpaBHEHHH METOAOM ypaBHMBAaHMS IIOKasarelse,
YPaBHEHHMH U HEPABEHCTB | METOZOM BBEICHUS HOBOW MEPEMEHHOH, (yHKIMOHATBHO-TPA(QUIECKIM METOIOM. OK-01, OK-02,
Pemienue noka3aTesbHbIX HEPABEHCTB OK-03, OK-04,
IIpakTuueckoe 3ansitne NeS «PemieHne Moka3aTelIbHBIX YPaBHEHUI MeETOAOM 6 OK-05, OK-07
ypaBHHUBaHMsI ITOKa3aTeein»
IIpakTnueckoe 3aHaTHEe N6 «PerieHne Moka3aTelbHBIX YPaBHEHHH METOAO0M
BBEJICHUS HOBOM NIEPEMEHHOMN U PYHKIMOHAIBHO-TPa(pUUECKUM METOIOM»
IIpakTnyeckoe 3ansiTe Ne/ «PelieHne nmoka3zaTelIbHbIX HEPABEHCTBY
Tema 3.3 ConeprkaHue yueOHOro MaTepuasa
CucreMbl TOKa3aTenbHEIX | PenieHue cucTeM MoKa3aTelbHbIX YpaBHEHHI 2
ypaBHEHUH Kom6unmnpoBanHoe 3aHsTue
Tema 3.4 ConeprkaHne yueOHOro MaTepuaia
Pemenne 3a1a4. | PemieHne mnokas3aTeNbHBIX YPAaBHEHUM METOJIOM YpaBHUBAHMS IOKa3areined M 5
[ToxazarenpHas QyHKIUA | METOIOM BBE/ICHHS HOBOI epeMeHHOM. PenieHne noka3arelibHbIX HEpaBEHCTB
KonTposnbHas pabora
Paznen 4. Jlorapu¢mbl.
Jlorapudgmmnueckas 24
byHkuus
Tema 4.1 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
Jlorapudm gucia. | Jlorapudwm uncna. JlecITHUHBIN U HATypaJIbHBIN JIOrapu(pMBbl, YUCIIO € OK-03, OK-04,
JecaTnaHbIN 1 | KoMOMHMpPOBAaHHOE 3aHSATHE 2* OK-05, OK-07
HaTypaJbHbIHI JorapuMBl,
YHCIIO €
Tema 4.2 Copneprkanne ydeOHOro Mareprana 4
CroiictBa  sorapudmos. | CoiictBa soraprdmos. Oneparus J0rapuGMUPOBaHUSL.

25




Onepanus KoMmOuHMpOBaHHOE 3aHSTHE
JorapuMUpPOBAHUS
Tema 4.3 Copneprkanue y4eOHOro Marepuania
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U €€ CBOHCTBA 2
(byHKIIHSI, €e CBOMCTBA KoMmOuHMpOBaHHOE 3aHSTHE
Tema 4.4 Copepxanue yaeOHOT0O MaTepuana
Pemerme [Tonstue norapupmuueckoro ypaBHeHus. Omnepanus MOTEHIUpPOBaHUA. Tpu
HOFaqu)MfIquKHX OCHOBHBIX METOJla pEeLIeHUs JIOrapupMUUYECKUX YpaBHEHUN: (DYHKIHMOHAIBHO- g*
YPABHCHHH 1 HCPABCHCTB rpadu4ecKkuid, METO]] MOTCHIMPOBAHMSA, METOJ BBEICHHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA
KomMmOuHupoBanHoe 3aHstue
Tema 4.5 CopepxaHue yueOHOro Marepuasa
Cucremsl ANTOpUTM peIlIeHUs CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapuMUYECKUX 9
Jorapu(pMUIEeCcKUX ypaBHEHU U HEPABEHCTB
YpPaBHEHUH Komb6unnpoBanHoe 3aHsaTue
Tema 4.6 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
Jlorapudmsl B npupoje U | MPUKJIATHOTO MOTYJIs)
TEXHHUKE [Ipumenenue norapupma. Jlorapudmuueckas cnupans B npupoae. Ee
MaTEMaTHYECKHUE CBOMCTBA
IpakTuyeckoe 3ansiTue Ne8 «lIpumenenue yorapupma (mpodeccHoHATLHO- 4
OPHEHTHPOBAHHOE 3aHATHE)
IMpakTuyeckoe 3ansaTue Ne9 «Jlorapupmuyeckas cnupans B mpupone. Ee
MaTEMaTHUYECKHE CBOICTBa» (MPO(heCcCHOHAIBLHO-OPHEHTHPOBAHHOE 3aAHATHE)
Tema 4.7 ConeprkaHue yueOHOro MaTepuasa
Pemenne 3apay. | Jlorapupmuueckass  ¢yHkuusa. Pemenue  mpoctedmux  jgorapugMuUecKux
Jlorapudmsi. ypaBHEHUU 2*
Jlorapudmuueckas KonTponbnas pabota
byHKIHUSA
Paznen 5. OcHoBBI OK-01. OK-02
;‘pI/IFOHOMeTpI/II/I. 34 OK-03: OK-0 4:
pUroHOMeTpHYecKHe
Tema 5.1 Conepkanne yaeOHOro MaTepuaa 4
Tpuronomerpuyeckue Panuannas mepa yrna. IIoBopoT Touku BOKpyr Hadaja koopauHaT. OnpeneneHue
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GyHKIIMM  TPOM3BOJIBHOTO
yria, yucna. Paguannas u
rpagycHas Mepa yria

CHHYCa, KOCMHYCa, TAHT'CHCAa U KOTAaHI'CHCA. 3Haku CHHYCa, KOCMHYCA, TAHI'CHCa 1
KOTaHI'CHCA 110 YCTBCPTAM. 3aBUCHMOCTD MCXKY CUHYCOM, KOCUHYCOM, TAHT'CHCOM
N KOTAHI'CHCOM OJJHOI'O M TOI'O K€ yrijia

KomOunupoBanHoe 3anstue

Tema 5.2 Copneprkanue y4eOHOro Marepurasa
OcHOBHBIE Tpuronomerpuieckue ToxaecTBa. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT€HC YTJIOB 0
TPUTOHOMETPHUUYECKHE u - o.. PopMyIIbl IPUBEIECHUS 4
TOXKJIECTBA. KombunupoBanHoe 3aHstue
@dopMmyJibl IPUBEICHHUS
Tema 5.3 Copepxkanue ydeOHOro Marepuana
Cunyc, xocunyc, tanreHc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
CyMMBI M Pa3sHOCTH [IBYX | aBoiiHOrO yria. ®opmynsl monoBuHHOrO yria. IlpeoOpa3oBaHUs CyMMBEI
yIJIOB TPUTOHOMETPUUYECKMX (YHKIMHA B TNPOU3BEICHHE U IPOU3BEJCHHUS B CyMMY. 6
Cunyc u KOCHHYC | BelpakeHHe TpPUTOHOMETPHYECKHMX (YHKIMH dYepe3 TaHIreHC IOJOBUHHOTO
nsoiiHoro yriaa. @opmynsl | aprymenta. [IpeobpasoBanusi mpoCcTEHIIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN
IIOJIOBUHHOTO yTrja KomOunupoBanHoe 3aHsTue
Tema 5.4 Copepxkanue ydeOHOro Marepuana
QOynkuur, HuX cBoWcTBa. | O0NacTh ONpeAeTaeHus U MHOXKECTBO 3HaueHUH (QyHKIMHA. YETHOCTD, HEUETHOCTD, 5
CriocoOsl 3aJlaHus | nepuogMYHOCTh pyHKIMN. CriocoOb! 3ajaHus QYHKIUI
byHKIUH KomOuHMpoBaHHOE 3aHATHE
Tema 5.5 Copepkanne y4eOHOro MaTepuana
Tpuronomerpuueckue Ob6nacTh ompeeneHus ¥ MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX (PYHKLUH.
(GyHKIMH, MX CBOWCTBA M | YUETHOCT, HEUYETHOCTh, MEPUOJUYHOCTh TPUTOHOMETPHYECCKUX  (PYHKIIHH. 2%
rpaduxu CaoiicTBa u rpaduku QyHKIMA y =cos X, y =sin X, y =tg X, y = ctg X.
KoMOunmnpoBanHoe 3aHsTHE.
Tema 5.6 Cogepkanne ydeOHOro MaTepurana
[Ipeobpa3zoBanue Cxartue U pacTshkeHHe TpaKOB TPUTOHOMETPUUYECKUX (DYHKIINH.
rpauKoB ITpeobpaszoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMH
TPUTOHOMETPUICCKUX I[IpakTuueckoe 3ausTue Nel0 «Cxatme W pacTsbkeHHe — TpadUKOB 4
byHKIUH TPUTOHOMETPUUECKUX (PYHKIIHI»
IIpakT4eckoe 3aHATHE Nell «IIpeobOpazoBanue rpaduKoB
TPUTOHOMETPHUYECKUX (DYHKIIUI
Tema 5.7 ConeprkaHue yueOHOro MaTepuaa
Oo6parnbie OO6parnbie Tpuronomerpudeckue Ghyaknun. Ux croiicTBa u rpaduxu 2
TPUTOHOMETPHUUYECKHE KomOuHupoBaHHoe 3aHsTue
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byHKIHAHA

Tema 5.8
TpUrOHOMETPUYECKHUE
YPaBHEHUs U HEPABEHCTBA

Conepkanue yqaeOHOro MaTepraia

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
PemieHne TPUrOHOMETPUYECKUX YPABHEHHMM OCHOBHBIX THIIOB: IIPOCTEUILHE

TPUTOHOMETPUUYECKHE YpPAaBHEHMs, CBOAALIMECS K KBaJApaTHbIM, pelIaeMble 6
pasyioKeHUEeM Ha MHOXKUTEIHN, OJHOPO/IHBIE.
[Tpocreiinye TpUroHOMETpUYECKHE HEPAaBEHCTBA
KoMOuHnpoBaHHOE 3aHsTHE.
Tema 5.9 Copneprkanue y4eOHOro Marepurasa
Cucremsl CucTeMbl IPOCTEHITNX TPUTOHOMETPUIECKHUX YPaBHEHHIM 5
TPUTOHOMETPHUYECKUX KombOunupoBanuoe 3anstue
ypaBHEHHH
Tema 5.10 CopepxaHue yueOHOro MaTepuala
Pemenne 3amau. ocHoOBHI | [IpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpa)KEHUI. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPaBHEHHWH U HEPABEHCTB B TOM YHCJIE C MCIOJIH30BAHUEM 2
Tpuronomerpuyeckue CBOICTB (DYHKIIHIA.
byHxIMN KonTposbHas padora
Paznen 6. Ilpsimble u
IIOCKOCTH B 18
MPOCTPAHCTBE
Tema 6.1. Copepkanne y4eOHOro MaTepuana
OcHOBHBIE nousatus | [Ipenmer crepeomerpun. OCHOBHbIE MOHATHA (TOYKa, MpsMas, IJIOCKOCTb,
CTEPEOMETPUH. npoctpaHcTBO). OcHOBHBIE  akcuombl — crepeomerpuu.  [lepecekaromiuecs, 2
Pacnionoxkenue npsMBIX U | mapajjielibHble M CKpelMBarolecs npsmble. [Ipu3Hak U CBOMCTBO
IIJIOCKOCTEN CKpeIMBaroImuXcs NpsaMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI. OK-01. OK-03
KomOuHupoBaHHoe 3aHsTHe OK-0 4’ OK-07’
Tema 6.2. Copeprkanne ydeOHOro MaTeprana ’
IMapannensHocTs npaMblX, | [lapamnensHsie mpsimas u 1wockocTh. Ompenenenue. [Ipusnak. CpoiictBa (C
OpsMOM M IIJIOCKOCTH, | ToKa3arenbCTBOM).  [lapammensHble  miaockoctd. Omnpenenenue.  [Ipu3sHak.
IJI0CKOCTEN CaoiicTBa (c 10Ka3aTenbcTBOM). TeTpasap u ero aneMeHThl. [lapannenenunen u 6*
ero oneMeHThl. CBOHCTBa MPOTHBOIIOJNOXKHBIX TIpaHe W  JuaroHasieu
napasuienenunena. [locrpoenne ceuennii. Penienne 3amay.
KomOuHupoBaHHoe 3aHsTHE
Tema 6.3. CopepxaHre y9eOHOro Marepuaa 9
[leprieHAUKYIAPHOCTD [lepnienaukynspusle npsmblie. [lapamienbHble NpsiMble, TEPHEHIUKYISPHBIE K
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MPSAMBIX, IPSAMOU U
IIOCKOCTH, TNIOCKOCTECH

IWIOCKOCTH.  IIpu3Hak  NEpNeHAMKYISPHOCTH  HPSIMOM M IUIOCKOCTH.
Joxa3arensctBo. Ilepnenaukyisap u HakinoHHas. [leprnieHIUKyIsApHBIE IIJIOCKOCTH.
[Tpu3sHak neprneHIuKyIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO.

PaccrosHus B IpoCcTpaHCTBE

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 6.4. Cogepxanue yaeOHOTO MaTepuaa
Teopema 0 Tpex =
HepICHIHKYIAPAX Teopema o Tpex nepreHaukyinspax. Jloka3zaTenbCcTBO. YTol MEXIy NPsSMONl U 4%
IUIOCKOCTBIO. YTO0JI MEXy IJIOCKOCTAMU
KomMbunmnpoBanHoe 3aHsTue
Tewma 6.5. Copepkanue ydeOHOro Marepuana 2
[TapannensHsie, AKcHOMBI ~ cTepeoMeTpuH. llepneHAMKYISIpHOCT, TPSIMOW U IJIOCKOCTH,
MePIEHIUKYIISIPHEIE, NapajuIeIbHOCTh JIBYX MIPSIMBIX, MEePIEHIUKYISIPHBIX MIJIOCKOCTH,
CKpEIIMBAaOIINEecs NEPIEeHIUKYISIPHOCTD TIOCKOCTEH
1 IVIS(S IpakTuyeckoe 3ansaTue Nel? «Akcrombl crepeoMerpu. [lepneHIUKYISIPHOCTD
OpsIMOM M TIJIOCKOCTH, MapajUIeNIbHOCTh JBYX MPSMBIX, MEPHEHAUKYISIPHBIX
MJIOCKOCTH, TMIEPIIEHIUKYISIPHOCTD TNIOCKOCTEH»
Tema 6.6. CopepxaHre yaeOHOro Marepuaa
Pemenne 3anmau. Ilpsamele | Pacnonoxkenune npsMbIX W MIIOCKOCTEH B mpocTpaHcTBe. [lepneHaukymsipHOCTh U 2
u IJIOCKOCTH B | MapaJuIeIbHOCTD MPSIMBIX U MITIOCKOCTEH. CKpENMBaIOIIMUECs MPsSMbIe
MIPOCTPAHCTBE KonTponbnas pabota
Paznen 7. Koopaunarsl u
BEKTOPbI 14
Tema 7.1 Copepxanue yaueOHOro Marepuasna
JlexkapToBbl KOOpAMHATEI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreiiiue 3amaun B KOOpAMHATAX.
MIPOCTPAHCTBE. Paccrosinue Mex 1y TByMst TOYKaMH, KOOPJIMHATHI CEPEIUHBI OTPE3Ka 4
Paccrosue Mexy AByMs KoMOunmpoBanHoe 3aHstue OK-02, OK-03,
TOYKAMH. Koopaunarsl OK-04, OK-07
CepeJIMHbI OTPE3Ka
Tema 7.2 Coneprkanne ydeOHOro MaTeprana
Bekropsl B mpocTpancTBe. | Bektopel B mpocTtpaHcTBe. ClOXK€HHE W BBIUUTAHHE BEKTOPOB. YMHOXKEHUE
Yron Mexzay BEKTOpaMH. | BeKTopa Ha 49uciio. KomiaHapHble BekTOphl. CKalIpHOE TPOU3BEIICHUE 5

CkansipHOE TIPOU3BENCHUE
BEKTOPOB

BEKTOpOB. PasnokeHne BEKTOpa IO TPEM HEKOMIUIAHAPHBIM  BEKTOpaM.
KoopanHatsl BEKTOpa, CKAIIPHOE NMPOU3BEICHUE BEKTOPOB B KOOPJAMHATAX, YrOJ
MEXJY BEKTOpaMM, Yrojl MeEXIy MNpIMOH M IUIOCKOCTBIO, YIoJl MEXIY
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IJIOCKOCTSIMU. Y PaBHEHUE TUIOCKOCTU. ['€OMETpHUYECKHU CMBICI ONPEaACIIUTENS
2x2

KomOununpoBanHoe 3anstue

Tema 7.3
3ajauu Ha KOOpPJIMHATHOU

Conepixanue yyeOHOro MaTepuaia

KoopaunaTthHas miockocts. Beruncnenue paccTossHui U uioniaieil Ha IIOCKOCTH.

IJIOCKOCTH KonnuecTBeHHbBIE pacyeThbl 2
IIpakTnyeckoe 3ansitne Nel3 «KoopauHatHasi TUIOCKOCTh. Brrumcienue
paccTosHUM U IUI0IIAJeH Ha MII0CcKoCTH. KomyecTBEHHbIE pacyeThl»
Tema 7.4 CopepxaHue yaeOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpAMHATHI B ITpocTpaHcTBe. BekTopel B ipocTpancTBe. CloxkeHue u
KoopauHaTsl 1 BEKTOPBI BBIYUTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4yMcio. KoMIiaHapHble BEKTODBHI.
CkangpHoe mpou3BeACHHE BEKTOpoB. PasnoxeHue BekTOopa 1O  TpeEM
HEKOMIUIaHapHbIM BekTopaM. Ilpocreiimue 3anaun B koopauHaTtax. KoopauHatel 2
BEKTOPA, pPAcCTOSTHUE MEXJYy TOUYKAMM, KOOpJAMHATBhl CEpeIuHbl OTpe3Ka,
CKaJIIpHOE IPOU3BEJCHUE BEKTOPOB B KOOPJIMHATAX, YrOJl MEXIY BEKTOpaMH,
YroJl MeXy IPSIMOM U IJIOCKOCTBIO, YTOJI MEX]Y MIIOCKOCTSIMU
KonrponbHas pabora
Pa3nen 8.
MHOrorpaHHuKHM M TeJa 42
BpallleHUs
Tema 8.1 ConeprkaHne yueOHOro MaTepuaia
Bepumunsl, pebpa, rpanu | [ToHstue MHOrorpaHHuka. Ero 3meMeHTBI: BepHIHHBI, peOpa, rpaHu. JluaroHas. ox
MHOTOI'paHHHKA Ceuenue. Boinykiible M HEBBIITYKJIbIe MHOTOTPAHHUKHU
KoMOuHMpOBaHHOE 3aHSITHE OK-01, OK-02,
Tema 8.2 ConeprkaHue yueOHOro MaTepuaia OK-03, OK-04,
[Ipusma, ee | [lonarue nmpusmel. Ee ocHoBanus u OokoBble rpaHu. Beicora mpusmel. I[psmast u OK-05, OK-06,
COCTaBJIAIOLINE, CEYEHHE. | HaKJIOHHAs npusMa. [IpaBuibHas npusma. Ee ceuenue 2* OK-07
Ilpsmass w  mpaBuibHas | KoMOHHHPOBaHHOE 3aHSTHE
PU3MBI
Tema 8.3 CopepxaHue y9eOHOro MaTepuaa
[MTapannenenunern, Ky0. | [Tapaniesnemnumea, CBOMCTBA MPSIMOYTOJBHOTO Mapajuiesnenunena, Kyo. Ceuenue o
Ceuenue KyOa, | Kkyba, mapasurenenumeaa
napaienenumnena Komb6uanpoBanHoe 3aHsaTHE
Tema 8.4 Coneprxanue yueOHOro MaTepuasa 2%
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[Tupamupa, ee
COCTABJIIOIINE, CCUCHUEC.
[IpaBunbHass  mUpamuja.
YceueHHas nupamMuaa

IIupamuaga u ee nsnemeHtl. CeueHue mnupamunbl. [IpaBuibHas nupaMuia.
VYceuenHas nupamuia

KomOunupoBanHoe 3anstue

Tema 8.5

Copepxanne yueOHOro Marepuana

bokoBas u nonnas | [Tnomjans 60KOBOW M MOJTHOW NOBEPXHOCTH MPHU3MBI, ITUPAMHUIBI g%
MOBEPXHOCTh npu3Mbl, | KOMOMHHUPOBAHHOE 3aHITHE
TUPAMUIBI
Tema 8.6 Copneprkanue y4eOHOro Mateprasa
Cummerpuss B kyOe, | CuMMeTpusi OTHOCHTEIBHO TOYKH, MPsIMOH, Imiockoctd. Cummerpust B Kyoe, o
napasuiesienumnese, napajuieNienunesie, npusMe, Tupamuse
pu3Me, THpaMHJIe KomMbunmnpoBanHoe 3aHsTue
Tema 8.7 CopepxaHue yueOHOro Marepuasa
IIpumepbl  cummerpuii B | CHMMETPHS B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
npodeccuun 2
IIpakTuyeckoe 3ausiTue Neld «CuMmMerpus B IPUPOJE, APXUTEKTYpE, TEXHUKE, B
OBITY»
Tema 8.8 CopepxaHre y9eOHOr0 Marepuaa
[IpaBuibHbBIE [TonsiTHe npaBuiIbHOrO MHOrOrpaHHuka. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB 2
MHOTOTpaHHUKH, uX | [Ipaktuueckoe 3anaTue NeldS «lloHsATHe NPaBUIBHOTO MHOIOTPaHHUKA.
CBOKCTBA CBolicTBa NPAaBUJIbHBIX MHOTOTPAHHUKOB)
Tema 8.9 Coneprkanue y4eOHOro MaTepuana
umsp, €TI0 | [Iunuuaap u ero sneMeHTsl. CeueHue LMIMHApa (MapayieIbHOE OCHOBAaHHUIO U 0%
cocrapsitonne. CeueHHue | ocy). PasepTka IUIHHpA
HHAIMHADPA KomOuHMpoBaHHOE 3aHATHE
Tema 8.10 CopepxaHre yaeOHOro MaTepuana
Konyec, ero | Konyc u ero nsnementsl. CedeHue KoHyca (THapayieIbHOE OCHOBAHHMIO U 4%
cocrapsronye. CedeHue | mpoxoJsiee Yyepes3 BepIInHy), KOHHUecKne cedeHus. PazBepTka koHyca
KOHYyCa Komb6uHnpoBaHHoe 3aHATHE
Tema 8.11 Coneprkanue y4eOHOT0 MaTeprana
YceueHHsbIH KOHYC. | Vceuennslii konyc. Ero obpasyroras u Beicota. CedeHne yceueHHOro KOHyca 2%
Ceuenne YCCUCHHOIO | KoMOMHMPOBaHHOE 3aHATHE
KOHYca
Tema 8.12 ConeprkaHue yueOHOro MaTepuasa o

[ap u cdepa, ux ceyeHus

[lTap u cdepa. Bzaumuaoe pacnonoxenue chepbl u miockoctr. CedeHue mapa,
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chepnl

KomMmOuHnpoBanHoe 3aHsTHE

Tema 8.13
IToustue 00 00BEME TEIA.

Copepxanne yueOHOro Marepuana

[Tonsitne 06 o6wveme Tema. OOBeM Kyda M IPSIMOYTOJILHOTO Mapaulelienumesaa.

OTHollIeHNE 00beMOB | OObeM Tpu3Mbl W mwiMHApa. OTHOIIEHHE O00BEMOB  IMOMOOHBIX  TEJ. 2*
MOJIOOHBIX TeJ ["'eomMeTprUYEeCKUI CMBICI ONPEAENNUTENS 3-TO NOpsAAKa
Komb6unnpoBanHoe 3aHsatue
Tewma 8.14 Cogneprkanue ydeOHOro Marepraa
Obnemsl 1 IUIOWAM [ o6 yempr mupamus 1 koryca. O6beM rmapa. Ilnomany moBepXHoCTeil el
MIOBEPXHOCTEH Tell 6*
KomMmOuHupoBanHoe 3aHsTue
IIpakTyeckoe 3ansaTue Nel6 «Ilnomanu noBepxHoCcTEN T€OMETPUUECKUX TEI
IIpakTnyeckoe 3ausaTue Nel7 «O0beMbI TEOMETPUIECKUX TEID
Tema 8.15 Copepkanue ydeOHOro Marepuana
Komb6unanuu KomOuHanmm reoMeTpuuecKux Tes
MHOIOIpaHHUKOB ©  Tell | [IpakTnyeckoe 3ansaTue Nel8 «KoMOMHAIIMM reOMETPUIECKUAX TEID» 4
BpalICHUA IIpakTuyeckoe 3ansaTue Nel9 «KomOuHaIMKM reOMETPHUUECKUX TEI»
Tema 8.16 ConeprkaHue yueOHOro MaTepuasa
I'eomeTpuueckue Hcnonb3oBaHne KOMOWHAIIMN MHOTOTPAHHUKOB M TEJI BPAICHUS B TMPAKTHKO-
KOMOHMHAIIMY HAa IPAKTHKE | OPUEHTHPOBAHHBIX 337a4ax 2
IpakTnyeckoe 3ansitue Ne20 «/cronp30BaHre KOMOMHAIMI MHOTOTPAHHUKOB U
TEJ BPAIICHUS B MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4aX»
Tema 8.17 ConeprkaHue yueOHOro MaTepuaia
Pemenue 3a1a4. | O0OBEMBbI U TIIOIIAIU TOBEPXHOCTH MHOTOI'PAHHUKOB U TEJl BPALLCHUS 5
Mmuororpanauku ¥ Tena | KourpoasHas padora
BpallleHus
Pazgen 9. IlpousBoanas
byukuum, ee 32
NpUMECHEHUE OK-OI, OK-OZ,
Tema 9.1 Conepkanne yaeOHOro MaTepuasa OK-03, OK-04,
ITonarue  mpousBoaHOM. | OnpeneneHne YUCIOBOM MOCIEA0BATEILHOCTH U CIIOCOObI ee 3ananust. CBOHCTBa OK-05, OK-06,
@opMynel W IIpaBWJIA | YUCIOBBIX IOCIeNOBaTeIbHOCTEW. OmpeneneHue mpeaena Mmociea0BaTeIbHOCTH. 4% OK-07
muddepeHIpOBaHUSL Bouncnenue  mpenenoB  mocnenoBatenbHocTeil.  Ilpemen  ¢yHkumm  Ha
O0eckoneuHoctu. Ilpegen ¢ynkmum B Touke. Ilpupamenue aprymeHra.

[lpupamenne ¢yaxun. 3agaud, NOPUBOIAIIME K MOHATUIO TPOU3BOJHOM.
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OnpeneneHre NTPOU3BOIHON. AJITOPUTM OTBICKAHHS TPOU3BOTHOM

KomMmOuHnpoBanHoe 3aHsTHE

Tema 9.2 Cogneprkanue y4eOHOro Mareprania
[IpousBonHbIe cymmel, | @opmynsl quddepennmpoBanus. [Ipasuna nuddepeniupoBanus 4
pasHocTH  npousBeleHus, | KoMOMHUpOBAaHHOE 3aHITHE
4aCTHOT'O
Tema 9.3 Copneprkanue y4eOHOro Marepuasa
IIpousBoaHsbIe Onpenenenne cnoxHoi QyHkuu. [Ipon3BoaHAs TPUTOHOMETPUIECKUX (QYHKIIUH.
TPUTOHOMETPHUYECKHX [TpousBoHast CIOKHON QYHKIIMH 4
¢ynxmuit.  IIpousBoanas | KoMOMHMPOBAHHOE 3aHATHE
CIIOKHOU (DYHKITUU
Tema 9.4 Coneprkanue y4eOHOro Marepuana
Llomnsrue © | HonsTue HenpepeiBHOW (yHKIMU. CBolicTBa HenpepbiBHOW (QyHKIuH. CBS3b
HEMPEPLIBHOCTH QYHKIUH. MEXIYy HENpepblBHOCTBIO U AU depeHIUpyeMOCTbl0 (YHKIMU B  TOUKE. 2
Meron nntepsanos ANTOpUTM pellIeHUs] HEPAaBEHCTB METOJOM UHTEPBAJIOB
Kom0OunnpoBanHoe 3aHsATHE
Tema 9.5 CopepxaHue yaeOHOT0o MaTepuana
I'eomerpruecknii u | ['eomeTpruyeckuil CMBICT MPOU3BOJHOM (PYHKIMH — YIIOBOH KO3(PPUIUEHT
buznueckuit CMBICII | KacaTeabHON K rpaduky (QyHKIMH B TOYKe. YpaBHEHHE KacaTelbHOH K rpapuky o
MPOU3BOAHOMN GbyHKIMHA. AJITOPUTM COCTABJICHHUSI YpaBHEHUS KacaTelbHOW K rpaduky (QyHKIIUU
y=f(x)
Komb6uHMpoBaHHOE 3aHATHE
Tema 9.6 CopepxaHue yaeOHOT0o MaTepuana
PuznuecKkuit cMbICH | Ou3nyeckuil (MeXaHWYECKUI) CMBICI MPOU3BOAHONM — MI'HOBEHHAasi CKOPOCTH B
MIPOU3BOIHOM B | MOMEHT BpeMeHH t: v =S’ (1) 2
po¢eCCUOHATIBHBIX IMpakTuyeckoe 3ansaTue Ne2l «®Duswueckwii (MEXaHHYECKHUN)  CMBICIT
3aza4ax MPOU3BOJHOM — MTHOBEHHAs1 CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)»
Tema 9.7 Copeprkanne ydeOHOro MaTeprana
MounotonHOCTh (yHKIUH. | Bo3pactanue u yObiBaHHE (YHKIMH, COOTBETCTBHE BO3PACTAHHS W YOBIBaHHS
Touku 3xcTpEeMyMa GbyHKIMM 3HaKy mpou3BogHOW. [loHsATHE mNPOM3BOAHOI BBHICIIETO MOPSAIKA,
COOTBETCTBHUE 3HaKa BTOPOM MPOU3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha 2

OTPE3KE. 33}13‘-11/1 Ha MakKCMUMyM WU MHHHUMYM. Ilousatue ACUMIITOTHI, CIIOCO0BI UX
ornpeneneHusi. AITOPUTM HCCe0oBaHUs (DYHKIIMM U TIOCTPOCHHS €€ Tpaduka c
MTOMOIIBIO TPOM3BOAHON. JIpoOHO-TMHEHHAs QyHKIUS
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KoMOuHMpoBanHoe 3aHsTHE

Tema 9.8
HccnenoBanue GyHKUui u

Copepxanue yueOHOro MaTepuana

OCTpOeHHE IPaduKOB Hccnenoanue pyHKIIMU HA MOHOTOHHOCTb U TOCTPOEHUE TpaUKOB. 4*
Komb6unupoBanHoe 3aHsatue
Tema 9.9 HaumGonemee u | Cogepkanue yueOHOro Marepuaia
HauMEHblIIee 3HaueHus | HaxoxkaeHne HauOOJNbIIEro W HAWMMEHBINEro 3HaueHWH (YHKIUN, MOCTPOCHUE 5
byHKIIUN rpad)KOB MHOTOWJIEHOB C HCIIOJIb30BAHUEM alliapaTa MaTeMaTHYeCcKOro aHajan3a
KomMmOuHupoBanHoe 3aHsTue
Tema 9.10 IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:kaHue (copep:xkanue
Haxoxnenue NPHUKJIATHOT0 MOIYJISA)
ONTHMAJIBHOIrO pesynbrara | Haumensiiee u HanbOoubliee 3HaueHne QYHKIIUU
C IOMOLIBIO MPOM3BOAHON | [IpakTHyeckoe 3aHaTHe Ne22 «HaumeHnbimiee u HauOONbIIee 3HAYCHHUE 4
B IIPAKTHYECKHUX 3a7a4ax byHkIuN» (MpodecCHOHAIBLHO-OPUEHTHPOBAHHOE 3aHATHE)
IIpakTnyeckoe 3ansaTue Ne23 «Haumenpmee wu HauOoibllee 3HAUYCHUE
byHKIIINY (MPodecCHOHATLHO-OPUEHTHPOBAHHOE 3aHITHE)
Tema 9.11 CopepxaHue yaeOHOro Marepuana
Pemenne 3a1a4. | @opmyibl 1 npaBuia Aupdepenurponanus. MccnenoBanue QyHKIHMI ¢ TOMOIIBIO 2
ITpoussoanas  QyHkuuHM, | mpousBoaHOil. Hanbosipliee n HanMeHblIee 3HaUeHUs] QyHKIHH
ee MpUMEeHEeHNe KonTponbHas pabota
Pazpgen 10.
IlepBooOpa3nas 14
pyuxkuum, ee
NpUMeHeHue OK-01. OK-02
Tewma 10.1 Copepkanne ydeOHOro MaTepuana OK- 03’ OK-0 4’
ITepBooOpa3Has QyHKIMH. | 3a7a4a O BOCCTAHOBICHUH 3aKOHA JBHKCHHS 0 W3BECTHOI ckopocTH. IloHsTHE OK-0 5’ OK-06’
[TpaBwmta HaxOXJEeHHs | UHTerpupoBaHus. O3HaKOMJICHHE C TMOHATHEM HMHTErpaja U MepBOOOpazHOM NS OI’{-O7 ’
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenne 3agay Ha CBsA3b MEPBOOOPA3HON M €€ NMPOU3BOIHOM, 2%
BBIYHCIICHHE TIEPBOOOpa3HON uisi daHHOW (QyHKiuu. Tabmuma dopmyn s
HaXO0KJIeHHs IepBO0Opa3HbIX. M3yueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOM
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 10.2 Coneprkanue yueOHOro MaTepuaia 2%
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[Imomaae KpUBOJUHEHOMN
Tparnenuu. ®opmyna
Herorona — Jleitbauna

3ajauu, NPUBOJAIIME K MOHSTHIO OINPEAECICHHOIO MHTErpajga — O BBIYMCICHHH
IUIOMIAANM KPUBOJMHEMHOM Tpameuuu, O IMepeMelleHun TOoukd. [loHarue
ONpPENENEHHOT0  MHTErpana. ['eomeTrpuyeckuii u  (QU3NYECKUIl  CMBICT
onpeneneHHoro unterpaita. opmyna Herotona— JleitOuuia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 10.3
Heonpenenennsiii u
OIPEIEIICHHBIM UHTETPaJIbI

Conepkanue yaeOHOro MaTepraia

ITousrue HCOMPCACIICHHOIO HHTCTpajia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 10.4

ITonsarue 00
OTIpEICTICHHOM HWHTETpaJie
KaK [UIOIIAIN

KPHUBOJIMHEWHOMN Tpanenun

Copepkanue ydeOHOro Marepuana

reOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCTpaJIa

KomOunupoBanHoe 3anstue

Tema 10.5
OrnpesiesieHHBIH  MHTETpa
B JKU3HU

IIpodeccrnonaibHO-OPUEHTHPOBAHHOE
MPUKJIAJTHOT0 MOYJIsA)

cojiep:kaHue (conep:xanue

['eomeTpuyeckuii cmbIci ompeneneHHoro wuHrerpana. ®opmyna HerooTona -
JleliOuuma.

Pemenne 3amau Ha mNpUMEHEHHE WHTErpayiia s BBIYUCICHUS (UINYECKUX
BEJIMYMH W TUIONIAaAeH

IIpakTnuyeckoe 3ansaTHe Ne24 «['eoMeTpuuecKUid CMBICT ONPEAEICHHOTO
unterpana.  ®opmyna  Helorona -  JleiiOHuma»  (mpodeccnoHa bHO-
OPHEHTHPOBAHHOE 3aHATHE)
IMpakTuyeckoe 3ansatue Ne25 «Pemenue 3ama4 Ha IPUMEHEHUE UHTETpaia JUIs
BBIUMCICHHUS] (PU3MYECKMX BETUYMH W  IUlomanei» (mpodeccnoHaabHO-
OPHEHTHPOBAHHOE 3aHATHE)

Tema 10.6

Pemrenue 3a1ad.
[TepBooOpasHas (yHKIMH,
ee MpUMEHEHHE

CopepxaHre yaeOHOro MaTepuana

[TepooOpasznast  ¢ynkuuu. I[lpaBuna HaxoxaeHus TepBooOpasHbIX. Ee
MIPUMEHEHUE

KonTponbhas pabota

Paznmea 11.
KoMmmiekcHbie yucia

Tema 11.1
KomMmiuiekcHble yncia

CopepxaHne yaeOHOTo MaTepuana

[ToHsgTHE KOMIIJIEKCHOT'O YHCIIA. COHp?DKCHHBIe KOMIUJICKCHBIC 4YKCJia, MOAYJb U
APTYMCHT KOMIUICKCHOI0  4MCJia. d)opMa 3allMCl  KOMIIJICKCHOI'O  4ucCJjia

OK-01, OK-02,
OK-03, OK-04,
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(reomeTpuueckasi, TPUTOHOMETpHUYECKas, aireOpandeckas). Apudmerndyeckue OK-05, OK-07
JICMCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Komb6unnpoBanHoe 3aHsatue
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
[Ipumenenue BeimonHenne pacueToB € MOMOIIBIO  KOMIUIEKCHBIX — yucel. [Ipumepsr
KOMIUIEKCHBIX YHCEN WCTIOJIb30BaHMsI KOMIUICKCHBIX YUCEl 2
IIpakTuyeckoe 3aHsitue Ne26 «BpITONIHEHHME pacyeToB € TMOMOIIBIO
KOMILIEKCHBIX yrcen. [IpuMepbl nCronb30BaHUs KOMILIEKCHBIX YHCET
Paznen 12.
MHoxkecTBa. JJIeMEHTHI 10
Teopuu rpagos
Tema 12.1 CopepxaHue yaeOHOro MaTrepuana
MHoxecTBa [Tonsitue MHOecTBa. [lonMHokecTBO. Oniepanyiv ¢ MHOKECTBAMU 2
KoMOunHMpOBaHHOE 3aHSTHE OK-01, OK-02,
Tema 12.2 Conepskanne yueOHOro MaTepuana OK-03, OK-04,
Onepanuu ¢ | Onepanuu ¢ MHOXecTBaMH. Pelienrie NpuKkiiaIHbIX 3a1a4 OK-05, OK-07
MHOKECTBaMU IpakTnyeckoe 3ansaTue Ne27 «Omeparuu ¢ MHOXeCTBaMH. Pelienue 2
NPUKIIAIHBIX 32129
Tema 12.3 Copepxkanne ydeOHOro MaTepuana
I'pader ITonsitue rpada. Cesi3HbIi rpad, AepeBo, IKUKI rpad Ha MIOCKOCTH
IIpakTnyeckoe 3ansaTue Ne28 «llousarue rpadar» 4
IpakTuyeckoe 3ansitue Ne29 «CeszHbli Tpad, nepeBo, LMK Trpad Ha
IJIOCKOCTH
Tema 12.4 Copepkanne ydeOHOro MaTepuana
Pemenue 3aga4. | Onepauun ¢ MHoXecTBaMHu. OmHcaHUE pEAIbHBIX CHUTYyallud € IOMOILBIO 9
MmuosxectBa. I'padpl u ux | maoxkects. [IpuMeHeHue rpadoB K pENICHUIO 3a/1a4
pUMEHEHHE KonTponbHas pabota
Paznen 13. DuemMeHTHI
KOMOHWHATOPHKH,
CTATHCTHKM M TEOpPHUH 22 OK-01, OK-02,
BEPOSITHOCTE! OK-03, OK-04,
OK-05, OK-07
Tema 13.1 Copneprkanne y4eOHOro MaTeprana
OcHOBHBIE nousatus | IlepecTraHoOBKH, pa3MeLICHHsI, COYCTAHUSI. 4*
KOMOWHATOPUKH
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KoMmOnHUpOBaHHOE 3aHATHE.

Tewma 13.2 CopepxaHne yaeOHOr0o MaTrepuaa
CoObiTHEe,  BeposTHOCTh | COBMECTHBIC M HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
coObiTHsa. CllokKeHHEe U | COObITHI. YCIIOBHAas BEPOSTHOCTb. 3aBUCHMbBIC U HE3aBUCHMbBIC COOBITHSL 4%
YMHOKEHUE BEPOATHOCTEN | TeopeMbl 0 BEpOSATHOCTH MPOU3BEICHHS COOBITHH.
Komb6unnpoBanHoe 3aHsatue
Tema 13.3 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
BepositHOCTB B | MPUKJIAJTHOTO MO/YJIfA)
npo¢eCcCHOHATBHBIX OTHOCHUTENBHASA YAaCTOTa COOBITHSI, CBOMCTBO ee ycToiumBocTH. CTaTHCcTHYECKOe
3aayax onpezeneHue BepossTHocTU. O1ieHKa BEPOSITHOCTU COOBITUS
IIpakTuyeckoe 3ansitue Ne30 «OTHOCUTENBHAS YAacTOTa COOBITUS, CBOICTBO €€ 4
YCTOHYHMBOCTH. CratucTtuueckoe orpezeneHue BEPOATHOCTH
(mpogeccuoHaNTbHO-OPUEHTUPOBAHHOE 3aHATHE)
IIpakTuyeckoe  3anaTume  Ne3l «OLeHKa  BEpPOSATHOCTH  COOBITHS»
(nmpodeccHoHAIBLHO-OPHEHTHPOBAHHOE 3aHATHE)
Tema 13.4 CopepxaHue yaeOHOro MaTrepuana
JuckperHas  ciayvakiHas | Bugsl cinydaifHbix BenuumH. OrmpenerneHue TUCKPETHOW CIy4YailHOW BEIHMYUHBI.
BEJIMYMHA,  3aKOH €€ | 3aKOH paclpeAcieHusl JIUCKPETHOW ClydallHOM BenuuuHbl. Ee 4uncioBble 2%
pacnpezeneHus XapaKTEPUCTHUKU
KomOuHMpoBaHHOE 3aHATHE
Tema 13.5 Copepkanne ydeOHOro MaTepuana
3agaun  Marematuyecko | Bapmanmonusii  psan.  [lomuron wacror u  rucrorpamma. CraTucTHdeckue o
CTaTUCTUKH XapaKTEPUCTHUKU psiJia HAOII0JaeMbIX JJaHHBIX
KomOuHMpoBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conep:xxanue
CocraBrienne TaOMUIl U | MPUKJIATHOTO MOTYJIsA)
JyarpamMm Ha MpakTUKe [lepBuuynas  oOpaGoTka  CTaTHCTMYECKHMX  JaHHBIX.  ['paduueckoe  ux
npejcraBieHne. HaxoxieHne cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
IIpakTnyeckoe 3ansaTue Ne32 «IlepsuuHas 00paboTKa CTATUCTUYECKUX JTAHHBIX. 4
I'paduueckoe wux mnpencraBieHue» (MpogecCHOHATbHO-OPHEHTHPOBAHHOE
3aHATHE)
IIpakTuyeckoe 3ansaTue Ne33 «HaxoxkneHue CpelHHX XapaKTEPHUCTHK,
Ha0JII01aeMBIX TaHHBIX» (MPOo(eccHOHATBbHO-OPHMEeHTHPOBAHHOE 3aHATHE)
Tema 13.7 CopepxaHre yaeOHOr0o MaTepuana 9
Pemenue 3a7a4. | DneMeHThl KoMOuHatopuku. CoObITHE, BEpOSATHOCTh cOObITHs. CloXeHHEe W
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OJIEMEHTEI

YMHOXEHHE BEPOSITHOCTEN

KOMOMHATOPHKH, KonTponbnas pabota
CTaTUCTUKM W  TEOpUU
BEPOATHOCTEMN
Paznen 14. YpaBHenusi u 22
HEepaBeHCTBAa
Tema 14.1 Copneprkanue y4eOHOro Marepurasa
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHUN U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHUHM M HEPABEHCTB. | paBHOCHIBHBIX IE€PEX0/aX B YpaBHEHUSAX M HepaBeHcTBax. OOIIMe MeTo/bl
OO1ye MEeTOAbl PEIIEHUST | PEIICHHs] YPaBHEHHIA: TIEPEX0/ OT paBeHCTBA (DYHKIMI K PAaBEHCTBY apryMEHTOB 4
JUI. MOHOTOHHBIX (DYHKIMI, METO/ Pa3oKEHHUsI HA MHOXHUTEIH, METO/l BBEICHUS
HOBOMW NEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUECKUI METOT
KomOuHupoBaHHoOe 3aHsTHE
Tewma 14.2 Copepxkanue ydeOHOro Marepuana
I'padmueckuit MeTox | O0IuMe METOIbI PEIICHHUSI HEPABEHCTB: TMEPEXO0]T OT CPAaBHEHHS 3HAYCHUN (DYHKIIUI
pelieHus YPaBHEHMM, | K CPAaBHEHUIO 3HAYEHHH apryMeHTOB JJIs MOHOTOHHBIX (YHKIMH, METO[ 2 OK-01. OK-02
HEPABEHCTB UHTEPBAIOB, (QYHKIMOHANbHO-Tpaduyeckmii meton. [paduyeckmii  mMeTon OK-O3: OK-0 4:
pELIEeHUs] YpaBHEHUIN U HEPABEHCTB OK-05, OK-06,
Komb6uHMpoBaHHOE 3aHATHE OK-07
Tema 14.3 ConeprkaHue yueOHOro MaTepuaia
VYpaBuenus u HepaBeHCTBa | Onpenenenne Moxyis. Packpeitme Momynst 1o omnpezaeneHuro. I[Ipocreiimie
C MOZYyJIEM YPaBHEHHUs U HEpPABEHCTBA ¢ MoAyJeM. [IpuMeHeHre paBHOCUIIBHBIX NIEPEXOIOB B 2
OTpeIeNIEHHBIX TUIAaX YPaBHEHUI 1 HEPABEHCTB C MOAYJIEM
KomMmOuHnpoBanHoe 3aHsTHE
Tema 14.4 Copepkanue y4eOHOro MaTepuana
VYpaBHeHHs ¥ HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocteiimne ypaBHEHHsS M HEpaBEHCTBA C 4
C mapameTpaMu apaMeTpoM
KomOuHMpoBaHHOE 3aHATHE
Tema 14.5 IIpogeccrnonaibHO-OPHMEHTHPOBAHHOE coJep:RaHue (conpep:xkanue
CocraBiieHHEe U pEIICHUE | MPUKJIATHOT0 MOIYJIsA) 8

npodeccuoHanbHBIX 3a7au

Pemiennie TekCTOBBIX 3a7jad TPO(EeCCHOHATBHOTO COAEPIKAHUS
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C IOMOIIBIO YPABHEHUI

IIpakTuyeckoe 3anaTue Ne34 «PemeHue TEKCTOBBIX 3a7a4 MPOGeCCHOHATBHOTO
cojepxanus» (MpogeccCHOHATbHO-OPUEHTHPOBAHHOE 3aHATHE)
IIpakTuyeckoe 3anaTue Ne3S «PemeHue TEKCTOBBIX 3a7a4 MPOGECCHOHATBHOTO
cojepxanus» (MpogeccHOHATbHO-OPUEHTHPOBAHHOE 3aHATHE)
IIpakTuyeckoe 3anaTue Ne36 «PernieHue TEKCTOBBIX 3a7a4 MPOGECCHOHATBHOTO
cojepxanus» (MpogeccCHOHATbHO-OPUEHTHPOBAHHOE 3aHATHE)
IIpakTuyeckoe 3anaTue Ne37 «PernieHue TEKCTOBBIX 3a7a4 MPOGECCHOHATBHOTO
cojepxanus» (MpogeccHOHATbHO-OPUEHTHPOBAHHOE 3aHATHE)

Tewma 14.6 CopepxaHne yaeOHOT0 MaTrepuaa

Pemenue 3amad. | OOuie MeTo/bl pelIeHUs] ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOAYJIEM U C

VY paBHEHMs ¥ HEPABEHCTBA | IIapaMeTpaMu 2
IIpakTuyeckoe 3ansitue Ne38 «OOmme MeETONIbl peIlIeHUs ypaBHEHUI.
YpaBHEHMs U HEPABEHCTBA C MOJIYJIEM U C ITapaMeTpaMu»

IIpome:xxyTouHasi arrecTanus (JK3aMeH) 6

Bceero: | 296

* 3aHHTI/IH, IIPOBOAUMBIC C UCTTIOJIb30BAHUEM AKTUBHBIX U UHTCPAKTUBHBIX METOJ0B O6y‘leHI/Iﬂ
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3. VCJIOBUSI PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo

OcBoenue mnporpaMMel 0a30Boi  001IE00pa30BaTEIBHON AMCHUIUIMHBL OOecreunBaeTcs
HAIMYHEM CHCIHAIH3UPOBAHHOTO YYEOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh
obecrieunTh CBOOOIHBINA AOCTYN B MIHTEpHET BO BpeMsi y4yeOHOro 3aHATUS M B MEPUOJ BHEYUeOHOU
JESITeTbHOCTH 00YUYarOIIUXCSL.

[Tomemenne kaOWHETa YIOBIETBOPSET TPEOOBAHUSAM CAHUTAPHO-IIUAEMHUOIOTHUECKUX
MPaBUJI U HOPMATUBAM M OCHAIIIEHO THUIIOBBIM 00OpPYIOBaHUEM, B TOM YHCJIC CHECIHATH3UPOBAHHOM
y4eOHOU MEOEeIbIO U CPEJICTBAMU O0yUCHUSI.

B kaOuHeTe mmeercss MyJbTUMEIUIHOE 000pYIOBaHKE, MOCPEACTBOM KOTOPOTO yYYaCTHUKHU
00pa3oBaTENBHOrO MpoIecca MOTYT HNPOCMATPHUBATh BU3YAJIbHYIO HH()OPMAILMIO IO MaTeMaTHKe,
CO3lIaBaTh MPE3CHTAIUH, BUACOMATEPHAIIBI, HHBIC JOKYMCHTHI.

B cocraB y4eOHO-METOIMYECKOTO M MaTePHAIbHO-TEXHHUECKOTO O0ECIIEYeHHS MPOTPaMMBI
0a30B0i1 0011e00pa30BaTENbHON JUCITUTUTMHBI BXOJIST:

HaTJISTHBIC TTOCOOMSI (KOMIUICKTBI yU4eOHBIX TA0JIHII);
UH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIC CPE/ICTBA;
9KPaHHO-3BYKOBBIC TIOCOOUS;
KOMIUIEKT TEXHUYECKOH JIOKyMEHTAIlMd, B TOM YHCJEC TIaclopTa Ha CpeicTBa
00y4YeHHsI, ”HCTPYKIIUH 110 MX KCIIOJIb30BAaHHUIO U TEXHUKE 0€30I1acCHOCTH;

e OubnmoTeuHslii GoH] KaOMHETA;

® PEKOMEH/IOBaHHBIE MYJIbTUMEIUIHBIE TOCOOHS.

B Oubnmoreunom ¢Qonme 00pa30BaTENBHOTO  YUPSKACHHS HMEIOTCS  YYCOHHKH,
o0ecreurBaroIIe 0CBOeHUE 0a30BOM 001Ie00pa30BaTEIbHON JUCIUILINHBI, PEKOMEHI0BAaHHbBIE WJIH
JOMYUICHHbIE JUIS HCIIONB30BaHUA B TNPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3AIMAX,
peanu3yrmux 00pa3oBaTelIbHYI0 POrpaMMy cpenHero oomiero obpasoBanusi B mpeneiax OITOIT
CIIO nHa 6a3ze OCHOBHOTO OO0IIET0 OOpa3oBaHHUsA, a TAKKE SHIMKJIONEIWUU, CIIPABOYHUKHU, HAYy4YHAs,
HAYYHO-TIONYJISIpHAS U JApyTas JUTeparypa o BOIMPOCcaM MaTeMaTHYeCKOro 00pa3oBaHMsL.

B mpouecce ocBoeHus mporpamMmbl  0a30BOM  00II€00pa30BaTEIbHON  JUCIUTUIIMHBI
oOyyaroluecsi HMEIT BO3MOXKHOCTh JOCTyNa K JJIEKTPOHHBIM Y4eOHBIM MaTepualaM H
00pa3oBaTeNbHBIM pecypcaM, UMEIOIUMCS B CBOOOTHOM JOCTyIe B ceTH MHTepHET (371eKTPOHHBIM
KHHUTaM, MPaKTUKyMaM, TeCTaM U JIPYTUM MOJOOHBIM pecypcam).

3.2. UupopmannoHHOe oOecnedeHne pean3anuu NporpaMmbl

3.2.1. OcHoBHbIE U31aHUS

1. MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHMYECKOro aHaiM3a, reoMeTpus. Anredpa u
Hayajla MaTemMaTuueckoro aHanusa. 10-11 kimacesl: 6a30BbIi U yriyOnaEHHBIA ypoBHU : yueOHuk / 1.
A. Amumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemenue, 2024.
— 464 c. — ISBN 978-5-09-112136-0. — Tekcr : 251eKTpOHHBIH // DIeKTpOHHBIN pecypc mudpoBoit
o0pa3oBaTenbHOM cpenbl CIIO PROFoGpa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/132452 (nata oopamenus: 30.08.2024). — Pexxum goctyma: Jjist aBTOPU3UP.
N0JIb30BaTeeH/

2. MaremaTrka: anreOpa ¥ Hadajla MaTeMaTHYeCKOrO aHalin3a, reoMeTpusi. [ eomeTpus:
10-11 xuaccsl: 6a30BbIN U yriayOnéHHbli ypoBHH : yueOnuk / JI. C. Atanacsn, B. @. byrysos, C. b.
Kamomrer [u ap.]. — 12-e uzn. — Mocksa : [Ipocsemenne, 2024, — 288 ¢. — ISBN 978-5-09-
112137-7. — TekcT : 3NEKTPOHHBIN // DAEKTPOHHBIH pecypc Lu(ppPOBO 00pa30BaTENbHONU CpeIbl
CIIO PROFob6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132455 (nara oOpatieHwst:
30.08.2024). — PexuM moctyma: uisi aBTOPU3UP. MOJIB30BATENEH/

3. MaremaTrka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHalIHM3a, TeoMeTpus. Anredpa u
Hayaja MaTeMaTtudeckoro ananusa. 10 xiacc: 6a30Bblif U yriyOnE€HHbIM ypoBHHU : yueOHuk / C. M.
Huxkonwsckuii, M. K. Iloramos, H. H. Pemernukos, A. B. IlleBkun. — 10-e uzn. — Mocksa :
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IIpocemenne, 2022. — 434 c¢. — ISBN 978-5-09-101573-7. — TekcT : 3JEKTPOHHBIA //
DOnekTpoHHBIN pecypc nudpoBoi obpazosatenbHOU cpenbl CIIO PROFob6pazoBanue : [caiiT]. —
URL: https://profspo.ru/books/132300 (mata oOpamienus: 30.08.2024). — Pexum nocryma: s
aBTOPHU3UP. MOJIb30BATENECH.

4. Maremaruka: anreOpa ¥ Hadalla MaTeMaTUYECKOro aHaimu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHaiam3a. 11 kmacc: 6a30BbId M yriryOnEHHbI ypoBHH : yueOHUK / C. M.
Hukonwckuii, M. K. IToranmos, H. H. Pemernukos, A. B. IlleBkun. — 9-¢ u3ax. — Mocksa :
[Ipoceemenune, 2022. — 464 c. — ISBN 978-5-09-101574-4. — TekcT : SJEKTPOHHBIA //
DnexTpoHHBI pecypc nudpoBoii odpazoBarenpHoi cpenbl CIIO PROFobOpaszoBanue : [caliT]. —
URL: https://profspo.ru/books/132303 (mara obpamenus: 30.08.2024). — Pexkum mocTyma: ajs
ABTOPHU3UP. MOJIb30BATEIICH.

5. Maremaruka: anredpa ¥ Hayalla MaTeMaTUYeCKOro aHanusa, reomeTpus. Anredpa u
Hayaja maremMaThyeckoro ananms3a. 10 kmacc: 6a30BbId M yriyOJNEHHBIM YpOBHU @ yYEOHUK JUISA
obmeobpaszoBarenbHbx opranuzaruii / F0. M. Konsrun, M. B. TkauéBa, H. E. ®&noposa, M. M.
[a6ynun. — 10-e u3g. — Mocksa : [IpocBemienue, 2022. — 385 ¢. — ISBN 978-5-09-101569-0.
— Texkcr : 27eKTpoHHBIM // DAEKTPOHHBIM pecypc uudpoBol obOpazoBaTenbHOM cpeasl CITIO

PROFoGpa3oBanmne : [caiit]. — URL: https://profspo.ru/books/132301 (mara oOpameHus:
30.08.2024). — PexuM mocTyma: il aBTOPU3HUP. MOIH30BATEIICH.
6. Maremartuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHain3a, reomeTpus. Anredpa u

Hayaja MaTeMaTH4YecKoro aHaim3a. 11 kiacc: 0a30Bblid M yrIyOJIEHHBIH YPOBHHU : yYEOHUK JUIS
obmieoOpazoBarenpHbIX opranu3amuii / FO. M. Komsrun, M. B. Tkauésa, H. E. ®&noposa, M. H.
[abynun. — 10-e u3g. — Mocksa : [IpocBemenue, 2022. — 385 ¢. — ISBN 978-5-09-101570-6.
— Teker : 2MEeKTpOHHBIA // DIEKTPOHHBIM pecypc mUpPoBOH obOpazoBarensHOUW cpenpl CITIO
PROFoGpazoBanune : [caiit]. — URL: https://profspo.ru/books/132304 (mara oOpameHus:
30.08.2024). — Pexum moctyma: Jyisi aBTOPU3UP. MOJIH30BATEIICH.

7. Beicmias mMatemaruka : y4eOHHUK M MPAKTHKYM JUISI CPEIHEro MpPOopeCCHOHATBLHOTO
obpazoBanusi/ M. b. XpunyroBa [m  nap.]; mox oOmed pemakmuedn M. b. XpumyHOBOH,
N. U. Upiranok. — Mocksa : UznpatensctBo [Opaiit, 2024. — 472 c.— (IIpodeccuonanbuoe
obpaszoBanme). — ISBN 978-5-534-01497-6. — Tekct : osnexktpoHHbI // OOpa3oBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538382 (nata obpamenus: 30.08.2024).

3.2.2 JlonoiHUTEIbHbIE HCTOYHHKH

8. [Toropenos, A. B. Maremaruka: anreOpa M HayajJa MaTeMaTH4YE€CKOrOo aHalu3a,
reometpus. ['eomerpus. 10-11 kmaccer: ba3oBerit u yrnybnennsiit ypoBuu / A. B. Tloropenos. - 18-e
u3n. - Mocksa : I[IpocBenienne, 2022. - 176 c. - ISBN 978-5-09-101575-1. - Tekct : 21€KTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2090536 (nata oOpamenus: 30.08.2024). — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

9. boromonos, H.B. Maremaruka : y4eOHUK [ cCpeaHero mpodecCHOHaTIBLHOTO
obpazoBanusi / H. B. boromonos, II. . Camoiinenko. — 5-e u3m., mepepald. u gom. — Mocksa :
WznarensctBo FOpaiit, 2024. — 401 c. — (IlpodeccuonansrHoe obpazosanue). — ISBN 978-5-534-
07878-7. — Tekcr : onektpoHHbli // OOpa3zoBarenbHas 1argopma IOpait [calt]. —
URL: https://urait.ru/bcode/536607 (mara oopamenus: 30.08.2024).

10. boromono, H. B. Maremaruka. 3amauum c pemieHusMH : ydeOHOe mocoOue s
cpeanero mpodeccuoHanpbHoro odpasosanusi/ H. B. boromonos. — 2-e wu3a., uchnp. U Jom. —
Mocksa : WzmatensctBo IOpaiit, 2024. — 755c¢.— (IlpodeccuonanbHoe oOpazoBaHHE). —
ISBN 978-5-534-16211-0. — Texkcrt : snexTpoHHbIi / OOpazoBarenbHas miardopma FOpaiit [caiit].
— URL.: https://urait.ru/bcode/544899 (narta obpamenus: 30.08.2024).

11. HNanasH, A. A. Maremaruka : yueOnuk / A.A. JlagasH. — 3-¢ u31., HCTIP. U JOM. —
Mocksa : UTH®PA-M, 2021. — 544 ¢. — (Cpennee npodeccrnonaibHoe oOpa3oBanue). - ISBN 978-
5-16-012592-3. - Tekcr : snektponHbii. - URL: https://znanium.ru/catalog/product/1214598 (nmata
obpamenusi: 30.08.2024). — Pexxum mocTyrma: 1Mo moAMHCKe.
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3.2.3 Ilepeyenb  pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKAUMOHHON  ceTH
«/HTEepHET», HEOOXOAMMBIX JIsl 00ecIedeHUs U CIUNINHbI

12. Bcepoccuiickue unTepHeT-onmumnuanel. - URL: https://online-olympiad.ru / (mara
obpamienus: 30.08.2024). - TekcT: 3CKTPOHHBIA.
13. Enunas xosutekuus mudpoBbix oOpasoBaTenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru / (mara o6pamienus: 30.08.2024). - TekcT: 3JCKTPOHHBIIA.
14. Hayunast snexkrponnas OubOnmoreka (HOB). - URL: http://www.elibrary.ru (mara
obparmienus: 30.08.2024). - TekcT: 3CKTPOHHBIA.

15. OTkpbITHIH KOUTEK. Matemaruka. - URL: https://mathematics.ru / (nara obparienus:
30.08.2024). - TeKCT: 27€KTPOHHBIH.

16. CrpaBoyHUK o MAaTeMaTUKE JUIS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 30.08.2024). - Tekcr:
JJIEKTPOHHBIN.

17. Cpenusisi Matematndeckas uHTepHer mkoma. - URL: http://www.bymath.net / (nara
obpamienus: 30.08.2024). - TekcT: 3ACKTPOHHBIH.

18. denepanbHblii mopran «Poccuiickoe oopasosanuey. - URL: http://www.edu.ru / (nara

oopatenus: 30.08.2024). - Tekct: 3MEKTPOHHBIH.

DJIeKTPOHHbIE OMOJINOTEYHbIEC CHCTEMBbI
19. OBC «IPRbooks» [caiit] URL: https://www.iprbookshop.ru
20. 3bC «Jlanb» [caiiT] URL: https://e.lanbook.com/book
21. OBC «Opaiit» [caiit] URL: https://urait.ru
22. 3BbC «Znaniumy [caiit] URL: https://znanium.com
23. OBC «Aiidykc.py/ibooks.rux» [caiit] URL: https://ibooks.ru
24, 3P «PROFo6pazoBanue» caiit] URL: https://profspo.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

JTACIATITAHBI

KoHTpo.1b U OLeHKa pe3ynbTaToB OCBOEHHUS 00IIe00pa3oBaTeNbHON JUCHUIUIMHBI PACKPBIBAIOTCS
yepe3 NUCHUILUTMHAPHBIC PEe3yJbTaThl, HalpaBiIeHHbIE Ha (JOPMUPOBAHHE OOIIMX KOMIETEHIMHA IO

pasaciiaM U TEMaM COACpKaHUA yqe6H0ro Marcpuajia.

Oomasi/npodeccuoHanbHast

Pazgen/Tema

Tun oneHOYHBIX

KOMIIETEHIH S MEPOTIPUITHHA

OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 H-O/Cl, 1.4, 1.5, | TectrupoBanue
pelieHus 3a1aq 1.6 YcTHBIN onpoc
npodecCuOHAITbHON P2 Temer2.1,2.2,2.3,2.4,2.5 MareMaTHdecKui
JIeITEILHOCTH P 3, Temsr 3.1,3.2,3.3,3.4 JUKTaHT
MIPUMEHUTEIBHO P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 11- | UnauBuayanbHas
K pa3JINYHbIM KOHTEKCTaM o/c, 4.7 CaMOCTOATENbHAS

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6, paborta

5.7,5.8,5.9,5.10 [IpencraBieHue

P 6, Temnr 6.1, 6.2, 6.3,64,6.5,6.6 pe3yIbTaToOB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9,8.10, 8.11, 8.12, 8.13,
8.14, 8.15, 8.16, 8.17

P9, Temrr 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8, 9.9, 9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
I1-o/c, 10.6

P11, Temsr 11.1,11.2

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4,13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 02.  OcymecTBiasaTh
TIOUCK, aHaImn3 u
MHTEPIPETAIHIO
uHpopManuy, HEeoOXOAUMOM
JUIE  BBHIMIOJIHEHHWS]  3a/1ad
npodeccnoHanbHOM
JeSTeTbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1, 3.2,3.3,3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-
o/c, 4.7

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6,
5.7,5.8,5.9,5.10

P7 Temor 7.1,7.2,7.3,7.4

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9, 810,811, 8.12, 8.13,

8.14, 8.15, 8.16, 8.17

P9, Temsr 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8, 9.9, 9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
IT-o/c, 10.6

P11, Temer 11.1,11.2

P12, Temnr 12.1, 12.2, 12.3, 12.4

1
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

KonTponbnas padora
Brimonxuenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
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P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 03. [lmanupoBats 1
pea30BBIBATH COOCTBEHHOE
poeCCHOHATILHOE U
JTUYHOCTHOE Pa3BUTHUE

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5
P 3, Temsr 3.1,3.2,3.3,3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-
o/c, 4.7

PS5, Temsr 5.1,5.2,5.3,5.4,5.5, 5.6,
5.7,5.8,5.9,5.10

P 6, Temsr 6.1, 6.2, 6.3, 6.4,6.5, 6.6
P7 Temer 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7,8.8,8.9,8.10, 811, 8.12, 8.13,
8.14, 8.15, 8.16, 8.17

P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
I1-o/c, 10.6

P11, Temsr 11.1,11.2

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6

OK 04. PaGoratp B
KOJUICKTHBE ¥  KOMaHJE,
3pPEKTUBHO
B3aUMOJICHCTBOBATh c
KOJUIETaMH, PYKOBOJICTBOM,
KJIMEHTaMHU

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1, 3.2,3.3,3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-
o/c, 4.7

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6,
5.7,5.8,5.9,5.10

P 6, Temrr 6.1, 6.2,6.3,6.4,6.5,6.6
P7,Temr 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7,8.8,8.9,8.10,8.11, 8.12, 8.13,
8.14, 8.15, 8.16, 8.17

P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
IT-o/c, 10.6

P11, Temsr 11.1,11.2

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,
13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 05. OcyecTBasiTh
YCTHYIO U TUCBMEHHYIO

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
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KOMMYHHUKAITHUIO HA
TOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOCHHOCTEH
COIIMAIBHOTO M KYJbTYPHOTO
KOHTEKCTa

P2, Tems 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-
o/c, 4.7

PS5, Temnr 5.1,5.2,5.3,5.4,5.5,5.6, 5.7,
5.8,5.9,5.10

P 8, TemsI 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7, 8.8, 8.9, 8.10, 8.11, 8.12, 8.13,

8.14, 8.15, 8.16, 8.17

P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
I1-o/c, 10.6

P11, Temsr 11.1,11.2

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c,

13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 06. [IposBisaTh
IPaX<IaHCKO-
MAaTPUOTHYCCKYIO  TTO3HUITHIO,
JIEMOHCTPHPOBATh
OCO3HAHHOC IIOBEJACHUE Ha
OCHOBE TPaJUIIHOHHBIX
00IICYeITOBEUECKUX
LIEHHOCTEH, PUMEHSTh
CTaHIaPTHI
AHTUKOPPYIIIUOHHOTO
MTOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6,
5.7,5.8,5.9,5.10

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7,8.8,8.9,8.10, 8.11, 8.12, 8.13,
8.14, 8.15, 8.16, 8.17

P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8,9.9,9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
I1-o/c, 10.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 07. CogeiicTBOBaTh
COXpPAHEHHUIO  OKpYXKarolen
cpenbl, pecypcocOepeKeHHIo,
3¢ PeKTUBHO NEUCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHIX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temrr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,34

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6 II-
o/c, 4.7

P 5, Temnr 5.1,5.2,5.3,5.4,5.5, 5.6,
5.7,5.8,5.9,5.10

P 6, Temrl 6.1, 6.2, 6.3,6.4,6.5,6.6
P7 Temor 7.1,7.2,7.3,7.4

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7,8.8,8.9,8.10,8.11, 8.12, 8.13,

8.14, 8.15, 8.16, 8.17

P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6,
9.7,9.8, 9.9, 9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
IT-o/c, 10.6

P11, Temer 11.1,11.2

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 I1-o/c,
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13.4, 13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
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