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1. OBIIASI XAPAKTEPMCTHKA PABOYEIl IPOTPAMMBI
OBIEOBPA30BATEJLHON JUCHUILTUHBI OY/.04 MaTtemaruka

1.1. MecTo AucIMILVINHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHO IPOrpaMMBbl:

VYueOnas mucruummaa OYJ[.04 Matemaruka siBisieTcss 00s3aTelIbHOM 9acThiO 00IIeo0pa3oBaTeIbHOTO
1ukIia oopasosaresbHOM iporpammel B cooTBeTcTBHH ¢ PI'OC CITO 1 ®I'OC COO 1o crnenuanbHOCTH
44.02.05 KoppekunoHHasi MeJaroruka B Ha4aJbHOM 00pa30BaHUM .

1.2. Heap u miaHupyeMble pe3yJIbTAThHI 0CBOCHHS TUCIUIIHHBI:
1.2.1. Hean 00meo0pa3oBaTebHOM IMCUMILINHBI
Conepxanue mporpaMmbl 00IIe00pa3oBaTeIbHON AUCIUILINHBI «MareMaTuka» HaIlpaBICHO Ha

JOCTIDKEHHE Pe3yJbTaTOB €€ M3ydeHHus: B cooTBeTcTBUU C TpeboBanusmu PI'OC COO c¢ yuerom

npodeccronanbHoil HanpasiaeHHoct ®I'OC CIIO.

1.2.2. [Inanupyembie pe3yabTaThbl 0CBOEHHs 0011€00Pa30BaTEIbHOM TUCHMILUIUHBI B COOTBETCTBHH
¢ ®I'OC CIIO u na ocaose ®I'OC COO
Oco0oe 3HaueHue aucuuiuinia umeeT npu ¢popmuposannu OK u 1K

Oo01mue KoMneTeHI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

Oo6mue

JAucuunjanHapHbie

OK 01 Bei6upath
CHOCOOBI PELIeHUS
3amaq
pohecCHnoHaATBHOM
NeATeNbHOCTH
[IPUMEHUTEIBEHO

K pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTbH K TPYAY, OCO3HAHHUE
[IEHHOCTH MacTEPCTBa,
TPYyI0JII00HE;

- TOTOBHOCTH K aKTHBHOM

eI TEILHOCTH TEXHOJIOTHYECKOM 1
COLMAJIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATH,
[JIAHUPOBATh M CAMOCTOSATEIHLHO
BBITIOJTHATH TaKYyIO JIESITEIIbHOCTD;

- HHTEPEC K Pa3IMUHbIM chepam
MpoECCHOHAIBHON JCATEIHHOCTH,
OBnajieHNe YHUBEPCATbHBIMH
y4eOHBIMHU MTO3HABATEIIHHBIMH
TENCTBUSIMU:

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:
- CAMOCTOSATEIHHO (hOPMYIUPOBATH
U aKTyaJH3upoBaTh Mpooiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYILECTBEHHBIH
MpU3HAK WA OCHOBAHUS IS
CpaBHEHMsI, KITacCU(UKAIIUU U
0000IICHHS;

- ONPEIENSTh LENU JeATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
WX JTOCTHIKECHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
[IPOTUBOPEUHS B
[paccMaTpUBaeMBbIX SIBIICHUSX;

- BHOCUTb KOPPCKTHBLI B

-BJIaJICTh METOaMH JIOKA3aTeIbCTB,
QITOPUTMAaMU PEIICHHS 3a/1a4; YMEHUE
(bopMyITUPOBATh OMPEICIICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHSATH HX, TPOBOIUTH
TOKa3aTeIbHBIC PACCYKACHUS B XOJI€
peLIeHs 3a/1a4;

- YMETh OIIEPUPOBATH MOHITHIMHU: CTETICHb
qrcia, JorapuM 4ucia; yMeHHe
BBITIOJTHATH BBIYMCIICHHE 3HAYCHUH U
peoOpa3oBaHuUsl BBIPAKEHUI CO CTETICHAMU
1 jorapudmMamu, mpeoOpazoBaHusl TPOOHO-
palMOHAIBHBIX BEIPAXKCHUH;

- YMETh ONIEPUPOBATH MOHATHIMHU:
panroHaIbHbIC, UPPAIIMOHAIILHBIC,
MOKa3aTeIbHbBIE, CTCIICHHBIC,
lTorapupMHUECKUE, TPUTOHOMETPUICCKHE
YpaBHEHHS U HEPABEHCTBA, KX CHCTEMBbI;

- YMETh ONIEPUPOBATH MOHATHIMU: (HYHKIIHUS,
HenpepbIBHAs PYHKIUS, TPOU3BOIHAS,
nepBoOOpa3Hasi, ompeeIeHHbI HHTET AT,
YMETh HaXOJIUTh IPOU3BOIHBIC
HIIEMEHTapHBIX (DYHKIUH, UCTIONB3YS
CIIpaBOYHBIC MaTEPUAJIbl; UCCIIEOBAThH B
MPOCTEHIINX cydasX QYHKIIMU Ha
MOHOTOHHOCTB, HAXOIUTh HANOOJIBIIUE U
HAaUMEHBIIINE 3HAUYCHUS! PYHKIUN; CTPOUTH
rpaduKy MHOTOYICHOB C MCIIOJIH30BAHHEM
amnmapara MaTeMaTHYeCKOTO aHalln3a;

[IPUMEHSTH IPOU3BOIHYIO IIPU PELIEHUU




NeSITENIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEJISAM,
OLICHUBATh PUCKU IOCIIEACTBUN
NeSITENIbHOCTH;

- pa3BUBaTh KPEaTUBHOE
MBIIICHUE TPU PEIICHUH
PKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC UCCIICIOBATCIIHLCKIE
IECTBUA:

- BJIQJICTh HABBIKAMH Y4eOHO-
MCCIIEI0BATENIBCKOM U IPOEKTHON
NesITeNIbHOCTH, HaBbIKaMU
[paspenieHus npooeM;

- BBISIBJIATH TPHYHUHHO-
CIIEICTBEHHBIE CBSA3H U
AKTyaJu3UpoBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHus,
HaXOJIUTh apTyMEHTHI IS
TOKa3aTeNbCTBA CBOMX
YTBEP>KJICHHUM, 3a7]aBaTh
rapaMeTpbl U KPUTEPUHU PEIICHHUS,;
- QaHAJTM3UPOBATH MOJyYCHHbBIE B
XOJIE pelIeHMs] 3a1a4 Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBAThH UX
TOCTOBEPHOCTH, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

-- YMETb NIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MPAKTUYECKYIO
0071aCTH KUZHECSITEILHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3
[Pa3HBIX IPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UJICH,
npeiaraTh OpUrMHaIbHbIC
MOJIXO/Ibl U PELICHHUS;

U CIIOCOOHOCTH MX MCIOJIb30BaHUS
B [I03HABATEJIBHON U COI[HAILHOMN
MPAKTHKE

3a/1a4 Ha JBUKEHUE; pEIIaTh IPAKTUKO-
OpUEHTHPOBAaHHBIC 33/1a4H HA HAUOOJIBIIHE U
HAauMEHbBIINE 3HAUEHUS, Ha HaX0XACHHE
[yTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATH MOHATUSAMU:
panroHanbHast (yHKIKS, TOKa3aTeNbHas
byHKIUS, cTeneHHast QyHKIuS,
orapudmmuaeckas GyHKIHs,
TpPUTOHOMETpHUYECKHe (HYHKINU, OOpaTHBIE
(GyHKIIUN; YMEHHE CTPOUTH I'paduKu
M3y4eHHBIX ()YHKIHUH, UCTIOJIB30BATh
rpaduKy Npy U3y4EeHUH MPOIECCOB U
3aBUCHUMOCTEH, MPU PELISHUH 3a/1a4 U3
PYrux y4eOHbIX IPEIMETOB U 337a4 U3
[peasIbHOM KU3HU; BBIpAXXaTh (hopMyIaMu
3aBUCUMOCTHU MEX/ly BETUUMHAMU;

- YMETb pelIaTh TEKCTOBBIE 3a/1a4H Pa3HbIX
TUIIOB (B TOM YKCJI€ HAa IPOLEHTHI, 10U U
yacTH, Ha JABHKEHUE, pabOTy, CTOMMOCTh
TOBapOB U YCIIYT, HAJIOTH, 331a4 U3
00J1aCTH yrpaBiICHUS JINYHBIMU U
ceMelHBIMU (PHAHCAMU); COCTABJISITH
BBIPA)KCHUS1, YpaBHEHMsI, HEPABEHCTBA U MX
CHCTEMBI 110 YCIIOBUIO 33JjauH, UCCIIEJ0BATh
[10Jy4EHHOE PELleHHE U OLICHUBATh
PaBIONOI00HOCTh PE3YJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHSIMU: CPEHEE
apudMeTHuecKoe, MeMaHa, HauooJbIlee 1
HalMEHblIIee 3HaYEeHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO
Ha0opa; yMEeTb U3BJIEKATD,
MHTEPIPETUPOBATh HHPOPMALHIO,
[PEJCTaBICHHYIO B TAOIMIIAX, HA
arpammax, rpagukax, OTpaxarolyo
CBOICTBA peasIbHBIX NPOLIECCOB U SIBJICHUIA;
[PECTABIIATh HH(OPMALIHIO C TIOMOILIBIO
TaOJIMIl U AUArpaMM; UCCIIE0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCJIE C
PUMEHEHHEM T'papUUeCKUX METOJ0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb ONIEPUPOBATH NOHATUAMMU:
CJIy4ailHbII OIBIT M cIydaifHOe COOBITHE,
BEPOSATHOCTH CIYy4aifHOTO COOBITHS; YMEHUE
BBIYHCIISITH BEPOSTHOCTD C UCIOJIb30BAaHUEM
rpauuecKux METOJIOB; IPUMEHSTh
(OpMyIIBI CTIOKEHUS U YMHOXKEHUS

BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI U




(GOpMyITBI IPU PELICHUH 33/1a4; OLIEHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHIA,
3HAKOMCTBO CO CITY9aiiHBIMU BEJIMYUHAMU;
YMEHHE ITPUBOIUTH IPUMEPHI MTPOSBICHUS
3aK0HA OOJIBIINX YHCEN B MPUPOTHBIX H
0O0IIECTBCHHEIX SIBJICHUIX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUKA,
mpsiMasi, IJI0CKOCTh, IIPOCTPAHCTRBO,
IIBYTPaHHBIN yroJl, CKPEIMBAOLIUECS
MpsIMbIC, TTAPATUICTFHOCT U
MEPICHIUKYISPHOCTD MPSIMBIX H
MIOCKOCTEH, YroJI MKy MPSIMBIMH, YTOJ
MEX Ty TIPSIMOH ¥ IJIOCKOCTBIO, YTOJT MEXKTY
MIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0
MIOCKOCTH, PACCTOSTHUE MEXK Ty TIPSIMBIMU,
[PACCTOSIHHE MEXTy ITIOCKOCTSIMH;, YMCHHE
MCII0JIb30BATh IIPH PEIICHUH 33124
WN3yYeHHBIC (PAKTHI U TEOPEMBI
TAHUMETPUH; YMEHHE OICHUBATH Pa3MephI
00BEKTOB OKPY)KAIOIIETO MUPA;

- YMETh OIEPUPOBATH MMOHATHUIMHU:
MHOTOTpaHHHK, CEYeHUE MHOTOI'PaHHUKA,
KyO, mapajuiesnenumnes, npu3mMa, mupamuaa,
burypa v moBepXHOCTh BpaIllEHHUS,
[UIMH]IP, KOHYC, IIap, cdepa, ceueHus
¢burypsl BpalleHus, MI0CKOCTb, KaCcatolascs
cdepsl, IHHIPA, KOHYCA, IJI0IATb
[MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
[AJIUHIPA, TI0MAIs chephl, 00beM Kyoa,
[PsIMOYTOJIBHOTO Napasuiesienurea,
MUPAMUJIBL, IPU3MBL, IMIMH]IPA, KOHYCA,
1apa; yMeHue n300paxarb MHOTOTpaHHUKU
U TIOBEPXHOCTH BPALIEHUS, X CEUCHUS OT
PYKH, C TOMOIIbIO YePTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE pacro3HaBaThb CHUMMETPHIO B
[POCTPAHCTBE; YMEHHUE PACIIO3HABATD
MPaBIJIbHBIE MHOTOTPaHHUKH;

- YMETh ONEePUPOBATH MOHATUAMHU:
BUKEHHE B IPOCTPAHCTBE, MO0I00HBIE
Gburypsl B mpoCTpaHCTBE; UCTIOTb30BATh
OTHOIICHHE TUIONIa/Iel TOBEPXHOCTEH U
00BeMOB NIOJJOOHBIX (DUTYP MPHU PEHICHUN
3aad;

- YMETh BBIYUCIIATH TEOMETPHUECKUE
BEJTMYUHBI (JUIMHA, YTOJI, IJIOMIAah, 00beM,

[J101aab HOBCpXHOCTI/I), HCIIOJIb3YA




M3y4CHHBIE (POPMYIIBI U METOBI;

- YMETh ONIEPUPOBATH MOHATHAMU:
NPSMOYTOJIbHAsI CUCTEMa KOOPIUHAT,
KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI
BEKTOpPA, CKAJISIPHOE IIPOU3BECHUE, YTOJl
MEX]Ty BEKTOpPAMH, CyMMa BEKTOPOB,
IPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOIIBIO H3Y4EHHBIX (hopmMyI
KOOPAWHATHI CEPEIMHBI OTPE3Ka, PACCTOSHHE
MEXTy ABYMSI TOUKAMH;

-yMETb BbIOMpATh [OAX0 AN U3yUEHHbBIN
METO/1 JUIs PEeLeHUs 3a7auu, paclio3HaBaTh
MaTeMaTH4ecKre aKThl 1 MaTeMaTHIECKHe
MOJIEJIN B TIPUPOIHBIX M OOIIIECTBEHHBIX
SIBIICHHSIX, B HICKYCCTBE; YMEHHE MTPUBOHUTH
MPUMEPHI MATEMATHYECKIX OTKPBITHIH
[POCCUICKON U MUPOBOW MAaTEeMATHYECKOU
HayKH.

-YMETb OTIEPHPOBATH TIOHSATHSIMH:
ompe/esieHne, akcuoMa, TEopeMa,
CJIEZICTBHE, CBOMCTBO, NMPU3HAK,
T0Ka3aTeabCTBO, PABHOCHIIbHBIE
bopMyTHpOBKHY; yMeHUE HOPMYITUPOBATH
00paTHOE M TIPOTHUBOIIOJIOKHOE
YTBEp>KJICHHUE, IPUBOANUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCIIOJIb30BAaTh METO
MaTeMaTU4eCKON MHIYKIUH; IPOBOJAUTH
TTOKa3aTeIbHbIE PACCYXKAECHUS IPU PEIICHUN
3aj1ay, OLICHUBATh JIOTHYECKYIO
PaBUIBHOCTb PACCYKACHUM;

- YMETh ONIepPUPOBATh MOHATHIMU:
MHOYECTBO, I10JIMHOKECTBO, OIlepalluy Hal
MHOKECTBAMU; YMEHHE UCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBIH armapar Juis
ONMCAaHMsI peaibHBIX IPOLIECCOB U ABJICHUM
[pY PELICHNH 33/1a4, B TOM YHCIIE U3 APYrHX
y4eOHBIX IPEAMETOB;

- YMETh ONIEpPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Ipad, n1epeBo, UK, Tpad Ha
[JIOCKOCTH; YMEHHUE 33/1aBaTh U ONUCHIBATh
rpadbl pa3IuYHbBIMU CIIOCO0AMU;
MCIIOJIb30BATh Tpadbl P PEIICHUN 3a/1a4;
- yMeTh CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
COUETaHue, epecTaHOBKa, YUCIIO
COUYETAHUH, YUCIIO EPECTAHOBOK; OMHOM
HeioToHa; ymMeHHE TPUMEHSTh

KOMOMHATOPHbIE (DAKTBI U PACCYXKICHUS JUIS




peleHus 3a1ay;

-YMETb OIIEPHPOBATH OHATHIMHU:
HaTYypaJIbHOE YUCIIO, LEJIOE YUCIIO, OCTATOK
110 MOJYJIIO, PAlMOHAIILHOE YHCJIO,
MPPALMOHAIILHOE YK CII0, MHOYKECTBA
HATYpPAJIbHBIX, IEJIBIX, PALIMOHATBHBIX,
NeliCTBUTENLHBIX YUCEI; YMEHHE
MCTI0JIb30BATh MPU3HAKH JICTTUMOCTH,
HAaUMEHBIINNA 00U 1eIUTENb U
HauMeHblIee o01Iee KpaTHOE, arOpPUTM
EBKJIHIa IPU PEIICHUH 331a4; 3HAKOMCTBO C
[Pa3TMYHBIMU TTO3UITHOHHBIMHI CHCTEMaMHU
CUHCIICHUS;

- yMeTh CBOOOTHO OTIEPHPOBATH TTOHATHIMU:
CTENEHb C LIEJbIM MIOKa3aTesleM, KOPEHb
HaTypaJbHOM CTEIIEHU, CTEIIEHb C
paMOHATILHBIM TTI0OKa3aTelIeM, CTEIICHb C
IeIICTBUTENBHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm yucia, CHHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YKCIIa;
- YMETh OTIEPUPOBATH MOHATHIMHU:
TOKIECTBO, TOXKAECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTEeMa YpaBHEHUI U HEPaBEHCTB,
PaBHOCHJIBHOCTb YPaBHEHU, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALIUOHAIIbHBIE,
10Ka3aTeIbHbIC, CTEIIEHHBIE,
orapupmMuUecKue, TPUroHOMETpUYECKHe
YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI;
YMEHUE pelllaTh ypaBHEHUs], HEPABEHCTBA U
CHCTEMBI C TIOMOUIbIO PA3IMUHBIX IPUEMOB;
pelaTh ypaBHEHMs, HEPABEHCTBA U CUCTEMBI
C MapaMeTpoM; IPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JUIsl PEICHUs
MaTeMaTHYeCKUX 3ajay 1 3a/1a4d u3
pasIn4YHbIX 001acTeil HAyKU U peabHOM
PKU3HU;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATHUSAMMU:
rpaduk pyHKINH, 0OpaTHAs QyHKINA,
KOMIO3ULUS QYHKIUH, TUHENHHas QyHKIMS,
KBaJpaTHUHas QYHKIUS, CTEIIEHHAs
(YHKIUS C LeNbIM ITOKa3aTelneM,
TpUTrOHOMETpUYeCcKHe (QYHKIINU, OOpaTHBIE
TPUTOHOMETpUYECKHE (DYHKIINY,
nokaszaTesbHas U JlorapudmMuieckas
(byHKIUY; YMEHHE CTPOUTH I'paduKu
(byHKIUI, BHINOJIHATH IpeoOpa3oBaHUs




rpauKoB QYHKIHI;

YMEHHUE HCII0JIb30BaTh rpauku QyHKIHI
U1 U3YYEHMsI IPOLIECCOB U 3aBUCUMOCTEN
[pY PELUICHUU 33/1a4 U3 IPYTUX Y4eOHBIX
[IPEAMETOB U U3 PEAIbHOM KU3HU;
BBIpAXXaTh (OPMYyJIaMHU 3aBUCHMOCTH MEXTY
BEJIMYMHAMU;

YMEHHE CBOOOTHO ONIEPUPOBATH NOHITUSIMHU:
YETHOCTH (DYHKIINH, TIEPHOJHIHOCTh
(byHKIIUY, OTpaHHYEHHOCTH (DYHKIINH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
(GyHKIMH, HauOOoJIbIlIee U HAMEHbIIEe
3HaueHus (YHKIMU Ha IPOMEXKYTKE; YMEHHE
[IPOBOAMUTD UCCIIETOBAHUE (PYHKIIUU;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U rpapUKu
GyHKUM TS perieHnsl ypaBHEHUH,
HEpaBEHCTB M 3a/1a4 C [apaMeTpamu;
1300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH
MHOYECTBA PEIICHUIN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM;

-yMeTh CBOOOIHO ONEPUPOBATH MOHATHUSIMU:
[10CJIEI0BATEIbHOCTb, apu(pMeTHUECKas]
porpeccusi, reoMeTpudecKas mporpeccus,
OCCKOHEYHO YOBIBAOIIAs TEOMETPUUYECKAS
porpeccus; yMeHue 3aJaBarb
[10CJIEI0BATEIbHOCTH, B TOM UHUCIIE C
MIOMOILIBIO PEKYPPEHTHBIX (popMyII;

- YMETh ONIEPUPOBATH MOHATHAMU:
HENPEPbIBHOCTh (DYHKIIMH, ACUMIITOTHI
rpaduka QyHKIHMH, TIEpBas U BTOpas
POM3BOIHAS (PYHKIIMH, TEOMETPUUECKUI U
(U3UYECKUI CMBICIT POU3BOTHOM,
nepBooOpa3Hasi, ONpeeNICHHbIN HHTEerpa;
YMEHUE HaXOUTh aCUMITOTHI rpaduka
(YHKIIMY; YMEHHUE BBIUUCIIATh IPOU3BOHbIC
CYMMBI, IPOU3BE/IEHUS, YACTHOTO U
KOMIO3ULUH (PYHKIMHA, HAXOIUTh
ypaBHEHME KacaTeJIbHON K rpaduky
byHKIHH;

YMEHHE UCIIOJIb30BaTh TPOU3BOIHYIO JUIS
ycciieoBaHus (QYHKIMM, A1 HAXOXKAECHUS
HAWIY4LIEro PEIIEHUS B IPUKIIAJAHbBIX, B TOM
qHCIIE COLMATbHO-I)KOHOMUYECKUX U
(du3nueckux 3agavax, s OnpeeIeHus
CKOPOCTH M YCKOPEHUS; HAXOAUTh IIJIOLIaIN
1 00beMBI (PUTYp C TOMOIIBIO HHTETpaa;
[IPUBOIUTH IPUMEPHI MATEMATUYECKOTO




MOJICIIUPOBAHUS C TOMOIIBIO
G depeHInaTbHBIX YpaBHEHUI;

- YMETh ONEPUPOBATH MOHATUSIMU:
KOMILIEKCHOE YHCII0, COTIPSHKEHHBIC
KOMIUIEKCHBIC YMCIIa, MOAYJIb U apIyMEHT
KOMIUIEKCHOTO YHcia, (opma 3amnicu
KOMIUIEKCHBIX YUCeN (TeoMeTpruIecKas,
TPUTOHOMETpHUUECKas U anredpanyeckas);
YMETh POU3BOIUTH apu(pMeTHIeCKre
eiicTBUS C KOMIUIEKCHBIMU YHCIIAMU;
[IPUBOIUTH IIPUMEPHI UCTIOIH30BAHUS
KOMIUIEKCHBIX YHCETT;

- yMeTh CBOOOTHO OTIEPHPOBATH TTOHATHIMHU:
cpeaHee apupMeTHIECKOe, MeTMaHa,
HarOoJIbIIIee M HANMEHBIIIee 3HAYCHUS,
pa3max, TUCTepCHsl, CTAaHIAPTHOE
OTKJIOHEHUE JUTSI OTIMCAHMSI YUCIIOBBIX
TAHHBIX; yMEHHE UCCIIEI0BATh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE C
MPUMEHEHHEM TpaUIeCKUX METOJIOB U
PIIEKTPOHHBIX CPEJICTB; rpaduIecKu
MCCIICIOBATh COBMECTHBIC HAOIFOICHUS C
MOMOIIIBIO THarpaMM pacCceuBaHUs H
IIMHEITHOM perpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTU COOBITHH C
MCII0JIb30BaHUEM I'paUIECKUX METOIOB;
MPUMEHSTH VTS PEICHUS 3a1a49 OPMYJIBI
CJIO)KCHUST 1 YMHOXKEHUS BEPOSITHOCTEH,
(opMyITy MOJHOM BEpOATHOCTH, (HOPMYITY
bepHyin, koMOnHaTOpHBIC (DaKTHI U
(OpMYIIBI; OIIECHUBATH BEPOSITHOCTH
peabHBIX COOBITUH; YMEHUE OTIEPHPOBATH
MOHATUSIMU: CTydaiiHasi BeIMYMHA,
pacripeieliecHue BEpOSITHOCTEH,
MaTEeMaTHYECKOE OKUIAHUE, TUCTICPCUS U
CTaHIAPTHOE OTKJIOHEHHE CITy4aitHOU
BEIIMYMHBI, PYHKIIMU paciipeesICHHs 1
[UIOTHOCTH PAaBHOMEPHOT'O, MIOKa3aTeIbHOTO
1 HOPMAaJIbHOTO paclpesielieHnii; yMeHue
MCII0JIb30BaTh CBOMCTBA U3YYEHHBIX
pactpefeneHuil A petieHus 3a/1ay;
3HAKOMCTBO C MIOHSATUSAMU: 3aKOH OOJBIINX
YICEeIl, METO bl BHIOOPOYHBIX UCCIIEIOBAHMIA;
YMEHHE MMPUBOIUTH IPUMEPHI TPOSBICHUS
3aKO0HA OOJIBIINX YHCET B MPUPOTHBIX H
0OIIIECTBEHHBIX SIBJICHUSX;

- YMCTb CBOGOJIHO ONICpUpPOBATh NOHATHUAMMU:




TOYKa, PsAMasi, INIOCKOCTh, IPOCTPAHCTRO,
OTPE30K, JIy4, IJIOCKAN yroJl, IBYIPaHHbIN
YTOJI, TPEXTPaHHbIN YroJl, IepeceKaronnecs,
MapauIeIbHbIC U CKPEIINBAIOIINECS
MpsiIMbIe, TTAPAICTFHOCT U
MEPICHIUKYISIPHOCTD MPSIMBIX U
MIOCKOCTEH, YrOJI MeXIY MPSIMBIMH, YTOJI
MEX Ty TIPSIMOH ¥ IJIOCKOCTBIO, YTOJl MEXKTY
[IOCKOCTSIMU; YMEHUE UCTIOJIH30BaTh TPU
[PEIICHUH 33]1a9 U3YYCHHBIE (DaKThI U
TEOPEMbI INIAHUMETPUH; YMEHUE OIICHUBATh
[pa3zMepbl 00BEKTOB B OKPYKAIOIIEM MHUPE;
YMEHHE OTIEPUPOBATH MTOHATHSIMH:
MHOTOTPaHHUK, CCUCHUE MHOTOI'PAHHHKA,
MPaBWIbHBIN MHOTOTPaHHUK, TTPU3Ma,
nupamMuia, GUrypa u IOBEPXHOCTh
BpalleHus, IWINHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U
[TMHAPA, TApaJUIEIbHBIE OCH HITH
OCHOBAHHIO, CEUEHHE I1apa, TIOCKOCTH,
Kacarormasicsi cepsl, IIITUHIPA, KOHYCA;
YMEHHUE CTPOUTH CEYCHHE MHOTOT PAaHHHKA,
M300pakaTh MHOTOTPAHHUKH, GUTYPHI U
MMOBEPXHOCTH BPAIICHUS, KX CEUCHUS, B TOM
YICIIE C TOMOIIBIO AIIEKTPOHHBIX CPE/ICTB;
YMEHHUE IPUMEHSTh CBOWCTBA
reOMETPUIECKUX (DUTYp, CAMOCTOSATEIBHO
(bopMyYIIUPOBATH ONPEICIICHHS H3Y9aeMbIX
(Guryp, BIIBUTaTh TUIIOTE3BI O CBOMCTBAX U
NPU3HAKAX TEOMETPUIECKUX huryp,
000CHOBBIBATH HITH OTIPOBEPraTh UX; YMCHHE
MPOBOJUTH KJIaCCH(PUKALINIO QUTYD TIO
Pa3JIMYHBIM IPU3HAKAM, BBITIOJIHSATH
HEO0XO0IMMBIC JIOTIOJTHUTEIIbHBIC
[OCTPOCHHUS;

-yMeTb CBOOOJIHO OTIEPUPOBATH MOHATUSIMHU:
riomanb Gurypsl, o00bemM GUrypsi,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH JI0
MIOCKOCTH, PACCTOSIHUE MEXK Ty TIPSIMBIMU,
paccTosiHE MEXTy TIOCKOCTSMH, TIOIIAh
cdepbl, TUIOIIAb TOBEPXHOCTH MUPAMUIBI,
MpU3MBbI, KOHYCA, [IIIKHpPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TIapaJuIeTenuie 1a,
MUPaMUJIbI, TPU3MBI, IWIHH/PA, KOHYCA,
[1apa; yMeHue HaXOAUTh OTHOIIICHHE
00BeMOB IOJOOHBIX QUTYD;

- YMETh CBOOOIHO ONIEPUPOBATH MOHATHIMH:




IBUKEHUE, NTapaJlIeNIbHbIN IIepeHoc,
CUMMETPHUSI Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MPeoOpazoBaHue
11010011, T0I00HBIE PUTYPBI; YMCHHE
pacrio3HaBaTh paBHbBIC U OJOOHBIE (PUTYDHI,
B TOM YHUCJIE B IIPUPOJIE, UCKYCCTBE,
ApPXUTEKTYPE; YMEHUE UCIOJIb30BaTh
FEOMETPUYECKUE OTHOIIEHUSI, HAXOUTh
FEOMETPUYECKHUE BETMYMHBI (JUIMHA, YTOJI,
[J101113]1b, 00BEM) TIPH PELICHUU 3a]1a4 U3
PYTrUX y4eOHbIX IPEIMETOB U U3 peaibHON
PKU3HH,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUSAMHU:
PsIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOP, KOOPIAUHATHI TOYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEICHNE
BEKTOpa Ha YKCIIO, Pa3jioKeHHE BEKTOPa 110
0a3ncy, CKaIsIPHOE MPOU3BE/ICHHE,
BEKTOPHOE IIPOU3BEJICHUE, YT O MEXKIY
BEKTOpPaMH; YMEHHE UCII0Ib30BaTh
BEKTOPHBIN U KOOPJAWHATHBIN METO JJIs
pelIeHrs TeOMETPUUECKUX 3a/1a4 U 3a/1a4
PYTrUX y4eOHBIX TPEIMETOB; OTIEPUPOBAThH
MOHATUSIMU: MaTpula 2x2 u 3x3,
OTIpeeNIUTEb MaTPUIIbI, TEOMETPUUECKUIA
CMBICIT OTIpEICTTUTENS;

- YMETb MOJICJIUPOBATh PealibHbIe CUTYallUU
Ha S3bIKE MATEeMaTUKH; COCTaBIISATh
BBIPA)KEHUS], YPAaBHEHHUSI, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33]]aul, UCCIIEI0BATh
[MOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHHEM
arnmnapara ajireopbl, UHTEPIPETUPOBATD
MOJIy4YCHHBIN PE3yabTaT; CTPOUTD
MaTeMaTHYeCKHUe MOJIEH C MTOMOIIBIO
FCOMETPUYECKHUX MOHSITUN U BEIIUYUH,
peliaTh CBSA3aHHbIC C HUMU IPAKTHYECKUE
3a[1a4ui; COCTABJIATH BEPOSITHOCTHYIO MOJIETh
Y UHTEPIIPETUPOBATH MOJTY4YECHHBIN
pe3ynbpTaT; pelaTh NPUKIaJAHbIe 3a1a4l
CpeACcTBaMU MaTeMaTHUECKOTO aHAJIN3a, B
TOM YHCJIE COLMAIBHO-3KOHOMHYECKOTO U
(U3MUEeCKOro Xapakrepa;

- YMEHHUE BBIOMPATh MMOAXOSIINI METOT ATt
peleHus 3a/1a4n; TOHUMaHue 3HaUUMOCTH
MaTEMaTHKU B U3yUYE€HUU TPUPOTHBIX U
00I11eCTBEHHBIX MTPOIIECCOB U SIBJICHUM;
YMEHME paclo3HaBaTh POSIBICHNUE 3aKOHOB




MAaTEMaTUKU B UCKYCCTBE, YMEHUE
[IPUBOJUTH IIPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKON U MUPOBOU
MaTE€MaTHUYECKOU HAyKU

OK 02 OcyuiecTBairh
[MOUCK, aHAJIHN3 U
WHTEPIIPETALNIO
nH(pOpMaLHH,
HEO0OXOTUMOM ISt
BBITIOJTHEHUS 3a/1a4
npodeCcCuOHATbHOM
e TENBHOCTH;

OK 09. Hcnons3oBaTh
MH(pOpMAIIMOHHBIE
TEXHOJIOTHUHU B
poheCcCUOHATBHOM
NMesSATeNTbHOCTH

B 001acTi IEHHOCTH HAYYHOTO
[MO3HAHMS:

-C()OpPMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU ¥ OOIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIAJIOTe KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TMOJIUKYJIETYPHOM
MUDE;

- COBEPLICHCTBOBAHHUE SI3bIKOBOM U
YUTATEeITBLCKON KYIbTYPHI KaK
CpPEACTBA B3aUMOJEHCTBUS MEKTY
JTFOZIBMH ¥ TIO3HAHUS MUPA;

- OCO3HAHUE [ICHHOCTH Hay4HOU
NIeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH TIPOCKTHYIO U
VICCIIEIOBATEIILCKYIO JICSITETBHOCTD
WHIWBHYAIBHO U B TPYIIIIE.
OBaieHre yHUBEPCATbHBIMHU
y4eOHBIMH ITO3HABATEIHHBIMH
TEVCTBUSIMU:

B) paboTa ¢ nHpOopMaITUeHi:

- BJIQJICTh HABBIKAMU ITOJTYYCHHS
WH(POPMALIUN 13 HCTOYHHKOB
[Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATH TIOUCK, aHAJIN3,
CHCTEMaTH3AIHIO U
WHTEPIPETALNI0 HHPOPMALIUU
Pa3JIMYHBIX BUIOB U GopM
NpEeCTaBICHUS;

- CO3/1aBaTh TEKCThI B Pa3JINYHBIX
(dbopmarax ¢ yueToM Ha3HAuUCHUS
UH(GOPMAIIUHU U 1IeTIEBOM
ayUTOPUH, BBIOUpAs
ONTUMATBHYIO (HOpMY
MPECTaBICHUS U BU3YyalIU3allHH;
- OLICHMBATh JIOCTOBEPHOCTH,
TIETUTUMHOCTH WH(OpMAIINH, ee
COOTBETCTBHUE MPABOBBIM U
MOPaTbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BaTh CPEJCTBA

- YMETh ONIEPUPOBATH MOHATHIMU:
pauroHanbHas (yHKIKS, IOKa3aTeNbHas
byHKIMS, cTeneHHas QyHKIuS,
orapudmugeckas GyHKIus,
TpUTOHOMETpHUYEeCKHe (HYHKINHU, OOpaTHBIE
(GyHKIIUY; YMEHHE CTPOUTH I'paduKu
N3y4CHHBIX (YHKINH, UCTIOJIE30BAThH
rpaduKy Npy U3y4EeHUH MPOIECCOB U
3aBHCHMOCTEH, ITPH PEIICHNH 33/1a4 U3
NpYruX yd4eOHBIX MPEMETOB M 3aj1a4 U3
[peaTbHOM KU3HH; BEIPAXKATh POPMYyTIaMH
3aBHCHMOCTH MEKY BETHMUNHAMH,

- YMETh OTIEPUPOBATH MOHATHIMHU:
TOKIIECTBO, TOXKJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMa YPAaBHEHUH U HEPABEHCTB,
PaBHOCHIILHOCTh YpaBHEHHH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIE, UPPALIUOHAIIBHBIE,
0Ka3aTeIbHbIC, CTEIICHHBIE,
orapupmMuUecKue, TPUroHOMETPUYECKHE
YpaBHEHMs, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBbI
C MIOMOIIBIO PA3IMUYHBIX IPUEMOB; pEIlIaTh
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEPaBEHCTBA, UX CUCTEMBI ISl PEIICHUs
MaTeMaTUYeCKUX 3aJa4 1 3a/1a4 u3
pasIn4YHbIX 001acTel HAyKU U pPeabHOM
PKU3HU;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATUAMHU:
NIBIDKEHUE, MTapajlIeNIbHbINA MepeHoc,
CUMMETpPHsI Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHue
1o/1001s1, Mo1I00HbIe GUTYPBI; YMETh
pacrio3HaBaTh paBHbIE U OJJOOHBIE (PUTYDBI,
B TOM YHCJI€ B IPUPOJIE, UICKYCCTBE,
ApPXUTEKTYpE; YMETh UCIOJIb30BATh
reOMEeTpUYECKHe OTHOIICHHUS], HAXOJUTh
reoMEeTpUYECKUe BEIMYMHBI (JTTMHA, YTOJI,
10111a/1b, 00BEM) TIPU PEIICHUH 3a/1a4 U3
NPYruX y4eOHBIX MPEIMETOB U U3 PEATbHOM
PKU3HU




H(GOPMAIIMOHHBIX U
KOMMYHUKAIITHOHHBIX TEXHOJIOTHI
B PEILICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHu3alMOHHBIX 33714 C
coOmoIeHreM TpeOOBaHU
HPTOHOMHKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, IPaBOBbIX U
THYECKUX HOPM, HOPM
WH(HOPMAITMOHHON 0€301TaCHOCTH;
- BJIQJICTh HABBIKAMHU
[pacTio3HaBaHUS U 3aIIUTHI
HpopMaluy, THPOPMAITMOHHOM
0€30MaCHOCTH JIMYHOCTH

OK 03. IInmannpoBarb
Y PeaTn30BHIBATH
CcOOCTBEHHOE
podeCcCHOHATBEHOE
JMYHOCTHOE Pa3BUTHE;

OK 11. Mcmons30BaTh
3HAHUS 110 (PUHAHCOBOM
rPaMOTHOCTH,
[JIaHUPOBATH
MpeTPUHAMATENHCKYIO
1esaTEeIbHOCTD B
npodeCCUOHATIBHOM

chepe

B oGnactu nyxoBHO-
HPABCTBEHHOT'O BOCTTUTAHMS:

-- COPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMUS,
PTHUYECKOTO ITOBE/ICHHUS,

- CHOCOOHOCTH OIIEHUBATh
CUTYaIUIO U TPUHUMATh
OCO3HAHHBIE peIlIeHNUs,
OpPUEHTHUPYSICh HA MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;
- 0CO3HAHUE JIMYHOTO BKJIAJA B
[OCTPOECHUE YCTOMUNBOTO
Oynymuiero;

- OTBETCTBEHHOE OTHOIICHHUE K
CBOUM POJUTEIISAM U (WJIH) APYTHEM
WIeHaM CEMbH, CO3JJaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPHUHSITHS
LICHHOCTEN CEMENHOM KU3HU B
COOTBETCTBUU C TPAAULIUAMU
HaposoB Poccuu;

OBnajieHne yHUBEPCAIbHBIMU
PEryIATUBHBIMU JIEHCTBUAMU:

a) cCaMOOpTraHMU3aIIHS:

- CAMOCTOSITETILHO OCYILIECTBIISTh
MO3HABATENBHYIO IEATETbHOCTb,
BBLISIBIISITH MPOOJIEMBI, CTABUTH U
(hopMynupoBaTh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHOI
NEesITeNbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITETTFHO COCTABIIATh
[J1aH pEICHUs] TPOOIEMBI C

- YMETh ONEPUPOBATH MOHATUSIMHU:
paryioHa bHBIC, HpPAIIMOHAIBHEIE,
[MOKa3aTelbHbIE, CTENEHHBIE,
morapuMuIecKue, TPUTOHOMETPUYCSCKUE
YpaBHEHUS U HEPABCHCTBA, UX CHCTEMBI,

- YMETh OIEPUPOBATH MMOHATHUIMHU:
MHOTOTPaHHHK, CCYCHUE MHOTOIPaHHUKA,
KyO, apajuIeNieuIe/1, Mpu3Ma, MUpaMuIa,
(durypa v MOBEpXHOCTh BpAIlCHUS,
[UTHH]IP, KOHYC, Tap, cdepa, CeueHus
(GUTypHI BpalleHus, TUIOCKOCTh, KacarOIIascs
cdepbl, WIMHIPA, KOHYCa, ILI0Ia/Th
[MOBEPXHOCTH ITUPAMHU/IBI, TIPU3MBI, KOHYCA,
[AJTUHIPA, TUI0MAIs chepbl, 00beM Kyoa,
[PSIMOYTOJIBHOTO TIapaJuIe/ICITUIIC 1A,

MU PAMHMJIBI, TPU3MBI, IIWIHH]IPA, KOHYCA,
[rapa; yMeHrue u300pakaTh MHOTOI'PaHHUKH
1 TIOBEPXHOCTH BPAICHUS, MX CEUCHUS OT
PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB;
YMETh Pacro3HaBaTh CUMMETPHIO B
[POCTPAHCTBE; yMETh PACcIIO3HABATh
MPaBHJIbHbIE MHOTOTPaHHUKH;

- YMETh ONEePUPOBATH MOHATUIMHU:
MPsIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKaJSIPHOE TIPOU3BEICHHE, YTOJ
MEX Ty BEKTOpaMU, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHUCIIO; HAXOIHUTh
C TIOMOIIBIO U3yYEHHBIX (PopMyT
KOOPJIMHATHI CEpENHBI OTPE3Ka, PACCTOSHUE]
MEXTy IBYMSI TOUKAMHU




YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
[PEIITOYTECHUI;

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM;

CrocoOCTBOBATH (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIIMPOKOU IPYAULIAN
B pa3HBIX 00JIACTSAX 3HAHUM,
MOCTOSIHHO ITOBBIIIATH CBOU
00pa30BaTENIbHBIN U KYJIbTYPHbII
YPOBEHb;

0) CAaMOKOHTPOJIb!

VICIT0JTb30BaTh IPHEMBI pedIeKcuu
VTS OIIEHKH CUTYAIlWH, BBIOOpa
BEPHOTO PEIICHHUS,

- YMETh OIICHUBATh PUCKH H
CBOEBPEMEHHO MPUHUMATh
[PEIICHHUS 110 WX CHIDKCHUIO,

B) SMOIIMOHAIbHBIN HHTEJUICKT,
IS BN ) 1102078
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHBAIIUH,
BKJIIOUAIOIIEH CTPEMIICHUE K
TOCTHIKEHUIO 1IEJIU U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTb,
YMEHHE JIeIICTBOBATh, UCXOMS U3
CBOHMX BO3MOKHOCTEH;

- SMIIaTUH, BKIIOYAIOIIEH
CIIOCOOHOCTH OHUMATh
SMOIIMOHAIBHOE COCTOSIHHUE
NPYTrUX, YYUTHIBATh €r0 NpU
OCYILIECTBICHUN KOMMYHHUKAIUH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTEepEKUBAHHUIO;

- COI[MAIbHBIX HABHIKOB,
BKJIFOYAIOIINX CIOCOOHOCTh
BLICTPAaUBaTh OTHOIIIECHUS C
NPYrUMHU JTIOAbMH, 3200 THTHCS,
MPOSBIISATH MHTEPEC U pa3peliarh
KOH(JIUKTHI

OK 04 PaboTats B
KOJIJICKTHUBE M KOMaH/E,
h(hheKkTUBHO
B3aMO/1€MICTBOBAThH C
KOJIJIETaMHU,
PYKOBOJICTBOM,
KJIMEHTaMU

FOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSTEIILHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBIIaJICHHE HaBbIKaMU y4eOHO-

M CCIIEI0BATENBCKOM, IIPOEKTHON U
COIMAJILHOM JIeATEIILHOCTH,
OBnajieHue yHUBEPCAIbHBIMU

- YMETb OIIEPUPOBATH MOHATUAMM:
CJIy4aifHbII OIBIT M cIydaifHOe COOBITHE,
BEPOSATHOCTH CIYy4alfHOTO COOBITHS; YMETh
BBIYUCIIATH BEPOATHOCTD C UCIOJIB30BAHUEM
rpauuecKux METOJIOB; IPUMEHSTh
(OpMyIIBI CIIOKEHHUS U YMHOXKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (haKTHI U




KOMMYHHKATUBHBIMH JICHCTBUSMU:
0) coOBMECTHas ACATCIBHOCTD:

- IOHUMATh W UCIIOJIb30BATh
[MPEUMYIIECTBA KOMAaHIHOU U
MHIUBUIYIBHON paboOTHI;

- IPUHUMATh LIEJIM COBMECTHOU
NEesITeIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATH ICHCTBUS 110 €€
TOCTUKEHHIO: COCTaBJIATh IJIaH
IEMCTBUM, paCIPEIETATh POJIH C
Y4EeTOM MHCHHUN YYaCTHHKOB
00CYXJaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH U BBITIOJTHSTH
paboTy B YCIOBHSX PEATbHOTO,
BHPTYAITBHOTO H
KOMOMHUPOBAHHOTO
B3aMOJICHCTBHS,

- OCYILIECTBJIATH IO3UTUBHOE
CTpaTeruyeckoe MoBeIeHUE B
[PA3TUYHBIX CUTYAIUSX, POSBIISTH
TBOPYECTBO M BOOOpaKEHUE, OBITh
MHULMATUBHBIM.

OBnazeHne yHUBEPCAIbHBIMU
PETYISATUBHBIMU JCHCTBUSIMHU:

') MpUHSITHE CeOs U IPYruX
TTI0IEi:

- IPUHUMATh MOTUBBI U APTyMEHTHI
NPYTUX JIIOJIeH TIpU aHaIHU3e
[PE3yNbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
NPYTUX JIIOJIeH Ha OLINOKH;

- pa3BUBaTh CIIOCOOHOCTD
MOHUMATh MUP C MO3UIUH IPYTOTO
yenoBeKa

(bopMyIIBI TP pElIeHUH 3a/1a4; OLICHUBATh
BEPOSTHOCTH PEAIbHBIX COOBITHH;
3HAKOMCTBO CO CIy4alHbIMU BEJIMYUHAMU;
YMEHUE PUBOIUTH IPUMEPHI TPOSIBIICHHS
3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
0O0IIECTBCHHEIX SIBJICHUIX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMMU:
CTENEHb C LIEJIbIM NI0Ka3aTesieM, KOPEHb
HAaTypaJbHOM CTEIIEHU, CTEIIEHb C
[PAallMOHAJILHBIM [T0KA3aTEeIEeM, CTEIIEHb C
ICIICTBUTENBLHBIM (BELIECTBEHHbBIM )
rokasaresem, Jorapudm yucia, CHHYC,
KOCHUHYC Y TAHT€HC MPOU3BOJILHOTO YHCIIA;
- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUAMMU:
rpaduk pyHkunu, oopatHast QyHKUIUSA,
KOMIIO3UIMS QYHKIMM, TUHEHHAs QyHKIuS,
KBaJpaTHYHAs QYHKIUS, CTETICHHAS
(YHKIUS C IETTBIM TIOKa3aTelieM,
TpUTOHOMETpHUecKre QYHKIMU, OOpaTHbIE
TPUTOHOMETpHUYECKHEe (QYHKIINH,
rokasareibHas U Jorapudmuueckas
(GYHKIIUN; YMETh CTPOUTH TpaduKu

(G YHKITUN, BBITIOHATE PE0Opa3oBaHUs
rpaduKoB (QYHKITUH;

- YMETb HCIIOJB30BaTh rpaduKu (PyHKITHI
U1 U3YYEeHHsI POLIECCOB U 3aBUCUMOCTEN
[pU pEeIICHNH 3aJ]a4 U3 IPYTUX y4eOHbIX
[PEIMETOB U U3 PEalIbHOM KU3HU;
BbIpaXKaTh GOpMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- cBOOOTHO ONIEPUPOBATH MOHATHIMHU:
YEeTHOCTh (DYHKIIMH, IEPUOTUIHOCTH
(byHKIMH, OTPAaHUYEHHOCTH (PYHKIUH,
MOHOTOHHOCTh (DYHKIIUHU, IKCTPEMYM
byHKIMH, HauOOJbIIIee U HAMEHbIIIee
3HaueHUsS GYHKLIUU HA IPOMEKYTKE; YMETh
[POBOAUTH UCCIIETOBAaHUE (PYHKIIUU;

- YMETh HCII0JIb30BaTh CBOIMCTBA U rpaduku
(byHKIU UTs pellieHus] ypaBHEHUIH,
HEpaBEHCTB M 3aJ]ay C NapaMeTpaMu;
n300paXkaTh Ha KOOPIMHATHOM MIIOCKOCTH
MHOYKECTBA PEILICHUI YPaBHEHUH,
HEPaBEHCTB M UX CUCTEM

OK 05 OcymecTBiasaTh
YCTHYIO Y TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
rocy/1apcTBEHHOM

B 001aCTH 3CTETHYECKOTO
BOCITMTAHMS:

- DCTETHYECKOE OTHOIIEHUE K
MUDY, BKITIOYasi 3CTETUKY ObITa,

- YMCTh OIICpUPOBATH NOHATUAMU: CPECAHEC
apI/I(I)MCTI/I‘-ICCKOe, MEIHaHa, HanOOJIbIICE U
HAMMCHLIICC 3HAUCHU A, pasMax, TUCIICPCHU,
CTAHAAPTHOC OTKIIOHCHUC YN CJIOBOTO




s1361Ke Poccuiickoi
denepanuy ¢ yueToM
0COOEHHOCTEH
COLIMAJIBHOTO U

HAYYHOT'O ¥ TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/Ia U
0OIIICCTBEHHBIX OTHOIICHUIA;
- CIIOCOOHOCTH BOCIIPHHUMATD

Ha0opa; yMEHUE U3BJICKATh,
MHTEPIPETHPOBATH HHPOPMALIHIO,
MPEJICTABICHHYIO B TAOMUIaX, HA
marpamMmax, rpagukax, OTpaxarouryo

KYJIBbTYPHOTO [pa3TUYHBIE BUIBI HCKYCCTBA, CBOICTBA peabHBIX MIPOILIECCOB U SIBJICHUI;
KOHTEKCTa TPaIUIIUU U TBOPYECTBO CBOETO U  [[IPEICTABIATH HHPOPMAIUIO C TIOMOIIBIO
NPYTUX HAPOJIOB, OLTYIIAThH TaOJIUI] U AUArPaMM; UCCIICIOBATh
PMOIIMOHAIBHOE BO3ICHCTBHE CTATHCTUYCCKHUE JIAHHBIC, B TOM YHCIIC C
HCKYCCTBA, MPUMCHCHHEM T'paUUECKUX METOI0B U
- YOS)KICHHOCTh B 3HAYMMOCTH JJIS PIICKTPOHHBIX CPEJICTB;
JTMIHOCTH 1 00IIeCTBa - YMETh OIEPUPOBATH MOHATUSAMU: TOUKA,
OTEUECTBEHHOTO U MUPOBOTO psiMasi, IJI0CKOCTh, TIPOCTPAHCTBO,
MCKYCCTBA, STHUICCKUX TBYTPAHHBIN YTOJI, CKPEIUBAIONITUECS
KYJIBTYPHBIX TPAIUIIIN U MpsIMbIC, TTAPAIUICITHHOCT U
HapOJHOTO TBOPYECTBA; MEPIICHIUKYISIPHOCTD MPSIMBIX H
- TOTOBHOCTH K CAMOBBIPKEHUIO B [[UIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ
[pa3HBIX BHJIaX UCKYCCTBA, MEX Ty TIPSIMOH ¥ IJIOCKOCTBIO, YTOJT MEXKTY
CTpEMJICHHE MPOSIBIIATH KAUYeCTBA [IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
TBOPUYCCKOH JINYHOCTH; MIOCKOCTH, PACCTOSTHUE MEXKTY TIPSIMBIMH,
OBnajiecHe YHUBEPCATbHBIMU PacCTOSTHUAE MEXKTY TIOCKOCTSIMU;
KOMMYHHKATHBHBIMH JICHCTBUSMHU: |- YMETh UCIIOJIb30BATh IIPH PEIICHUH 3a1a4
a) oOIeHue: N3y4YCHHBIC (PAKThI M TEOPEMBI
- OCYIIECTBJIATh KOMMYHHKAIIMH BO[IUITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mephl
Bcex cepax KU3HU; 0O0BEKTOB OKPYKAIOIIET0 MHUPa
- pacro3HaBaTh HEBEPOAITbHBIC
cpeacTBa OOIIeHHs], TOHUMATh
3HAUEHUE COLMAIbHBIX 3HAKOB,
[pacro3HaBaTh MPEINOChUIKH
KOH(MIMKTHBIX CUTYallUi U
CMSr4aTh KOH(MIUKTHL,
- Pa3BEpHYTO U JIOTUYHO M3JIararb
CBOIO TOUKY 3pEHUS C
MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB
OK 06 [IposiBasTh - 0CO3HAHUE 00YJAIOIIUMUCS - YMETbh ONIEPUPOBATH MOHATUAMM:
rpaK JaHCKO- POCCHUICKOM TpaskIaHCKOM MPsIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
NaTPUOTUYECKYIO UJICHTUYHOCTH; KOOPIMHATHI TOYKH, BEKTOP, KOOPAMHATHI
MO3UIUIO, - [leJIeHAPaBIeHHOE Pa3BUTHE BEKTOPA, CKaJISIPHOE TIPOU3BEICHHE, YTOJ
IEMOHCTPUPOBATH BHYTPEHHEH MO3UIIMU JUYHOCTH HaMEXIY BEKTOpaMU, CyMMa BEKTOPOB,

0CO3HAHHOE MOBEICHHUE
Ha OCHOBE
TpaUITHOHHBIX
00II[eUEIOBEUECKUX
[EHHOCTEN

OCHOBE IyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEN Hapoa0B Pocculickoit
Denepanuu, UICTOPUUECKUX U
HALMOHAJIBHO-KYJIbTYPHBIX
Tpanuiui, popMUpoOBaHUE
CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO

[IPOU3BEICHNE BEKTOPA HA YHUCJIO; HAXOAUTh
C MIOMOIIbIO U3YYEHHBIX (hopMyI
KOOpJAMHATHI CEPENHBI OTPE3KA, PACCTOSHUE]
MEX]Ty IBYMSI TOUKaMH;

-yMeTb BbIOUPATH MOAXOIAIINUN U3ydeHHBIN
METOJ1 JUIs PELLIEHUS 3a7a4H, paclio3HaBaTh
MaTeMaTH4eckue GakThl 1 MaTeMaTHuYecKue
MOJIEJIN B IPUPOIHBIX U OOIIECTBEHHBIX




MHUPOBO33PEHHUS, IPABOCO3HAHMS,
DKOJIOTMYECKOU KYJIBTYPBI,
CIIOCOOHOCTH CTaBHUTH LIEH U
CTPOUTD KU3HEHHBIC IJIAHBI;

B gactu rpax1aHcKoro
BOCIIUTAHUS:

- 0CO3HAHUE CBOUX
KOHCTUTYIIMOHHBIX TIPAB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U
MPaBOTIOPSJIKA;

- IPUHATHE TPATALIUOHHBIX
HaIMOHAJIbHBIX,
0011e4eTI0BEUECKUX
T'YMaHUCTHYECKUX U
IEMOKPATUIECKUX [ICHHOCTEH;

- TOTOBHOCTH MIPOTHUBOCTOSITh
MIC0JIOTHUHU IKCTPEMU3Ma,
HalMOHaINU3Ma, KCeHO(POoOuH,
TUCKPUMUHAIINH TI0 COIUATBHBIM,
[PEITUTHO3HBIM, PACOBBIM,
HaIMOHAJTBHBIM TIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
NesATEIbHOCTh B MHTEpECAaX
rpakIaHCKOTO OOITECTBA,
y4acTBOBATh B CAMOYIIPABJICHNUH B
00111600pa30BaTEIIBHON
OpraHu3aIu 1 1eTCKO-
FOHOLLIECKMX OpTraHU3aLMIX;

- YMEHHE B3aUMO/JICHCTBOBATH C
COLMaIbHBIMU UHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIHUSIMH U
Ha3HAUYCHHUEM;

- TOTOBHOCTb K TYMaHUTapHOUN U
BOJIOHTEPCKOU JEATENBHOCTH;
NaTPUOTUYECKOIO BOCIIUTAHMUS:

- chOPMHPOBAHHOCThH POCCUMCKOM
CPak1aHCKOW UJIEHTUYHOCTH,
NaTpUOTU3MA, YBAKEHUS K CBOEMY
Hapo/1y, YyBCTBA OTBETCTBEHHOCTH
nepen PoamHon, rop1ocTy 3a CBOM
Kpai, cBO0 PouHy, CBOM S3BIK U
KYJIbTYpPY, IPOILIOE U HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapo/ia
Poccuu;

- IEHHOCTHOE OTHOLIEHHUE K
rOCYJapCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY U TPUPOTHOMY

SIBJICHUSIX, B HCKYCCTBE; YMEHUE NPUBOJUTD
[IPUMEPBl MATEMAaTUYECKUX OTKPBITUH
[POCCUICKON U MUPOBOM MaTeMaTU4ECKOU
HayKH.

- YMETb OIIEPUPOBATH MOHATUSAMU:
CIIy4aiHBIH OIBIT M CIy4aifHOe COOBITHE,
BEPOSITHOCTh CIIy4allHOIO COOBITHS; YMETh
BBIYUCIISITH BEPOATHOCTD C UCIOJIB30BAHUEM
rpauuecKux METO0B; IPUMEHSTh
(bopMyIIBI CITOKEHHUS U YMHOXKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (DaKTHI U
(GopMyJibl IpU PELIEHUH 3a/1a4; OLIEHUBATh
BEPOSITHOCTH pEaJIbHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4allHBIMH BEJINYNHAMUY;
YMEHHE NIPUBOJANUTH IPUMEPHI MTPOSBICHUS
3aKOoHa OOJIBIIMX YHCET B MPUPOIHBIX U
0OILIECTBEHHBIX SIBJIEHUIX




HacIeANI0, TaMATHUKAM,
TpaauuusaM HapoJoB Poccun,
nocTrkeHusM Poccuu B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U
TpyJAe;

- uyieiiHas yOeKICHHOCTb,
TOTOBHOCTD K CIIY’)KCHHIO U 3aIlIUTE
OtedecTBa, OTBETCTBEHHOCTH 34
ero cyan0y;

OCBOCHHBIE 00YUJaIOIIMMUCS
MEKTIPEIMETHBIC TIOHATUS U
YHHUBEpCalIbHbIEC yUeOHbIE
neiicTBUs (perysiITUBHBIE,
[MO3HaBaTEJIbHbBIC,
KOMMYHHKaTHBHBIE);

- CHIOCOOHOCTh MX UCTIOJIH30BAHUS
B MIO3HABATEILHOW U COMAIBHOM
MMPaKTUKE, TOTOBHOCTH K
CaMOCTOSITEIHbHOMY
[JIAHUPOBAHUIO U OCYIIECTBICHUIO
yaeOHOU JIeATEeTLHOCTH,
OpraHu3aIuy y4eOHOoTo
COTPYJHHYECTBA C
[eJarornyecKuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YYaCTHIO B
[MOCTPOCHUH UHIUBUIAYAIbHON
00pa3oBaTeIbHOM TPACKTOPUH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
MCCIIEI0OBATENBCKOM, MPOEKTHOM 1
COLIMAJILHOM NI TEIbHOCTH

OK 07 ConerictBoBaTh
COXPaHEHUIO
OKPYKaFOIIEN Cpeibl,
pecypcocOepexeHHuIo,
bddexkTuBHO
IeiCTBOBATh B
YpEe3BbIYANHBIX
CUTyalUsIX

- He IPUHUMATh JAECHCTBUS,
[PUHOCALINE BpeJl OKpYyXKarolen
cpeze;

- YMETh IIPOTHO3UPOBATH
HEeOI1aronpusATHbIE YKOJIOTHUECKUE
[OCTIEICTBUS MTPEeIIPUHUMAEMBIX
nelicTBUH, MpeI0TBpaIlaTh UX;

- PacIIUPUTH OIBIT IEATETLHOCTH
HKOJIOTMYECKON HalPaBJICHHOCTH;
- pa3pabaTrbIBaTh IUIAH PEIICHUS
NpoOJIeMBI C YUETOM aHaIN3a
UMEIOIUXCS MaTepHaIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYLIECTBIIATD
LI€JICHAIIPaBICHHBIN TIOUCK
[epeHoca CPeJCTB U CIIOCOO0B
nelicTBUS B MPO(ECCHOHATBHYIO

- YMETh ONIEPUPOBATH MOHATHIMU: (PYHKLHS,
HenpepbIBHas (PyHKIMS, TPOU3BOIHAS,
nepBooOpa3Hasi, ONpeeNICHHbIN HHTEerpa;
YMETh HaXOJIUTh IPOU3BOIHBIC
IIeMEHTApHBIX (DYHKIUN, UCTIONb3YS
CIpaBOYHbIE MaTepHalibl; UCCIEI0BATh B
NPOCTEHUIINX CaydasX pyHKIUHU Ha
MOHOTOHHOCTb, HAXOIUTh HANOOJIbLINE U
HalMEHbIINE 3HAaYeHUs! PYHKIMI; CTPOUTD
rpauKyu MHOTOYJICHOB C MCIIOJIb30BAaHUEM
arrapara MaTeMaTHUYECKOro aHAIN3a;
[IPUMEHSTH IPOU3BOIHYIO IIPU PELIEHUH
3a]a4 Ha IBM)KEHUE; peIlaTh MPaKTHKO-
OpUEHTHPOBAaHHBIE 33124 HA HAUOOJIbIIHE U
HaMMEHBIINE 3HAYCHUs], HA HAXOXK/IEHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATH MOHATUSAMMU:




Cpeay,
- YMETb [IEPEHOCUTD 3HAHUS B

00JIaCTH KU3HEACATEILHOCTH;
- IIpeyIaraTb HOBbIE MTPOEKTHI,
OLIEHUBATD UJICU C TIO3ULIUU
HOBU3HBI, OPUTUHATIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- J1aBaTh OLICHKY HOBBIM

B JCATCIBbHOCTh, OICHUBATH

CUTyallisIM, BHOCUTb KOPPCKTUBLL

COOTBETCTBUE PE3YNIHTATOB LENISIM

NIBIDKEHHUE B POCTPAHCTBE, IOJ00HBIE
(GHUrypsl B IpOCTPAHCTBE; UCIIOJIb30BAThH

[M03HABATEJBHYIO U MPAKTUYECKYIO [OTHOLICHUE TUIOLIA/IEH IOBEPXHOCTEN U

00BeMOB TIOJJOOHBIX (DUTYP TPHU PEHICHUN
3aay;

- YMETb BBIYUCISATH T€OMETPUIECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IJI0Ia/Ib, 00BEeM,
IO TOBEPXHOCTH ), HCTIOB3YS
M3y4eHHBIE (POPMYIIBI U METOBI

1.2.3.Ilnanupyemblie JUYHOCTHBIE Pe3yJIbTATHI B X0/1€ peain3aluu 00pa3oBaTe/bHOi MPporpaMMsl

JIMIHOCTHBIE PE3YJIbTATHI peaTH3aIiuu
MIPOTPaMMBbI BOCITUTAHUS (0eCKpUnmopbt)

Ko nMyHOCTHBIX pe3ysIbTaTOB peain3aluu
MPOTPaMMBbI BOCITUTaHUS

[TposBastomnii  CO3HATENBLHOE OTHONIEHUE K
HETIPEPHIBHOMY O0Opa30BaHUIO KaK YCIOBUIO
YCIEITHOM po¢eCCUOHATTLHOM u
0O0IIIeCTBEHHOU IEATEIBHOCTH

JIP 14




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA30OBATEJIBHOM JACHUILIAHBI

2.1. O0beM yueOHOI IMCHMIIMHBI M BH/IbI Y4eOHOH padoThl

Bua yueOHo# paboThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI THCIUIIMHBI 214
1. OcHOBHOE cojlepKaHNue 196
B T.U.
TEOPETUYECKOE 00YUEHUE 134
MPAKTUYECKHUE 3aHATHS 32
2. lIpodeccuoHaTLHO OPHEHTHPOBAHHOE 30
cojiep:kaHue2/MIPUKJIATHON MOTYIb
BT. U..
TEOPETUYECKOE 00yUeHNe -
MPAKTUYECKHUE 3aHSATH 30
WH/IMBHTyTbHBIA TPOEKT na
IIpomMe:kyTouHasi aTTecTALMSA MO0 TUCHHUILIUHE B 18
dhopme(sxzamen)




2.2 TemaTU4ecKNi IJIaH U COAEP:KAHUE TUCIUNINHBI

O0bem dopmupyembie
Conepxxanue y4eOHOro MaTepuaJa, JJadopaTopHbie U NPaKTHYeCKHEe PadoThl, 1acos oduie u
HaumenoBanue ol npogeccuoHaIbLHbI
NPUKJIATHONA MOAYJb (eciiu npedycmMompeHvl)
pa3iesioB U TeM € KOMIIeTeHI[UN
1 2 3 4

Paspnen 1 IloBropenne kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12

Tema 1.1 Conepxxanue yueOHOro Marepuaja 2

Ilens u 3amaun B B
ba3oBbie 3HaHMS 1 YMEHUS IO MaTEMaTHKE B TPO(PECCHOHATLHON U B TIOBCEAHEBHOM

MaTeMaTHKU IpU 2

OCBOCHHUH crienuanpHoctn | o 1 cHbHOCTH.

Tema 1.2 Conep:xxanue y4yeOHOro marepuasa 2

Yucna v BBIYMCIICHHSI. JleficTBUSI Ha/T TTOJIOXKUTEIHLHBIME M OTPHUIATEIIbHBIMUA YUCIIAMH, OOBIKHOBEHHBIMH U

Bripaxenus n JECATUYHBIMU APOOSIMHU. 2

npeoOpa3oBaHus .

JleiicTBus co cTeneHs MU, (GOPMYJIIbl COKPAIIEHHOTO YMHOKEHUS.

Tewma 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepPKAaHUE PUKJIATHOTO )

['eomeTpust Ha IIIOCKOCTH | MOYJIsT) OK-01. OK-02
Buapl miockux Guryp u ux miomais. OK 03’ OK 04’
[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4U B Kypce T€OMETPUHU Ha IIOCKOCTH ’ '

- OK-05, OK-06,
B ToM yunciie npakTHYeCKHX 3aHATUI 2 OK-07
Bunel mnockux Guryp v ux miomais.
[IpakTHKO-OpUEHTUPOBAHHBIE 337]a4U B KypCe T€OMETPUU Ha TIOCKOCTH

Tema 1.4 Conepxanue yueOHOro Marepuasia 4

IIporuieHTHBIC BBIYUCIACHUS | [TpocThle MPOLEHTHI, pa3Hble CIOCOOb! UX BbuKcaeHHs. CI0KHbIE IPOLEHTHI 5

Tema 1.5 Coaepikanue yueOHOro MaTepuajia 2

YpaBHeHHS U JluneiiHble, KBaJpaTHbIE, APOOHO-IIMHEHHBIE YPaBHEHUS U HEPABEHCTBA

HEpPaBEHCTBA B ToM yuHciIe NPAKTHYECKHX 3aHATHH 2
JluneiiHble, KBaJpaTHbIC, APOOHO-IIMHEHHBIC YpaBHEHUSI U HEPABEHCTBA

Tema 1.6 Coaepikanue yueOHOro MaTepuajia 2




Bxo1HOM KOHTPOJIb

Brraucnenus u npeobpa3oBanus. YpaBHEHUS M HEpaBEHCTBA. | eoMeTpus Ha MIIOCKOCTH

Koumponvnas paboma Nel 2
Pa3nen 2 IlpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 12
Tema 2.1 OcHoBHBIE Coaep:kanue yueOHOro MaTepuajia 2
IOHATHA CTEPCOMETPHH. [Ipeamert crepeomerpun. OCHOBHBIE MOHTUS (TOYKA, MPsIMasi, TNIOCKOCTh, TPOCTPAHCTBO).
PaCHOJIO)KﬁiHI/Ie HPAMBIX M| OcHOBHBIE aKCUOMBI cTepeoMeTpui. [lepecekaromuecs, napajiienbHble U 5
IIOCKOCTEN CKpenuBaomuecs npsimbie. [Ipu3Hak U CBOMCTBO CKpEIIUBAIOITUXCS MPIMbIX. OCHOBHBIC
MIPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. Conep:xxanue yueOHOro Marepuaja 4
[TapannensHOCTB NpsAMBIX, | [TapamtensHbie npsiMast U mockocth. Onpenenenne. [Tpusnak. CroiicTea (¢
TPSIMOH M IJIOCKOCTH, nokasarenbcTBoM). [Tapamnensubie iockoctu. Onpenenenue. [Ipusnak. CBoiicTa (¢
IUIOCKOCTE] nokasarenbcToM). Terpassp u ero snementsl. [lapannenenurnes 1 ero SIeMeHTHL. 4
CBoiicTBa IPOTUBOIIOJIOKHBIX I'PAaHEN U JuaroHanen napaenenuneaa. [locrpoenue
ceueHuil. Pemenue 3amay.
Tewma 2.3. Conep:xanue y4yeOHOro MmaTepuaja 2
[lepnieH TUKYIAPHOCTD [lepnennukynsapusie npsmseie. [lapamiensHbie npsMble, TepHEHANKYISPHbBIE K TUIOCKOCTH.
HPAMBIX, IPAMOM 1 [pu3HAaK NEepPIEHANKYISPHOCTH NPSAMOM 1 MIIOCKOCTH. JloKazaTenbeTBo. IlepnenauKysp OK-01, OK-03,
IUIOCKOCTH, TJIOCKOCTEH | 1 HakIoHHAas. [leprenauKynspHble mnockocTy. [Ipu3Hak nepneHanKyIspHOCTH 2 OK-04, OK-07
miockoctei. JlokazaTenbCTBO.
Paccrosinus B mpocTpaHCcTBE
Tewma 2.4. Conep:xanue y4yeOHOro MmaTepuaJja 2
Teopema o Tpex Teopema o Tpex neprneHAuKymsipax. JJokazarenbcTBo. YTomn Mexay npsMoi u
MePIeHIUKYIIpax IJIOCKOCTBIO. YTOJ MEKIY TUIOCKOCTSIMU 2
Tewma 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlep:KaHMe (COAepP:KaHUe MPUKIIATHOTO
[TapannensHele, MO/LY.JIs1) 2
MePIeHIUKYIIpHBIE, AxcuoMsbl crepeoMeTpud. [lepneHInKyIIpHOCTD MPSIMOM U TUIOCKOCTH, MapaIeNbHOCTh
CKpPELIMBAIOIIHECs JBYX MPSAMBIX, EPICHINKYISIPHBIX MIIOCKOCTH, EPIEHINKYISIPHOCTD TIIOCKOCTEH
MpsiMbIe B TOM 4mciIe IPAKTHYECKHUX 3aHATHH 2
AxcuoMbl crepeoMeTpud. [lepneHauKyaspHOCTh MPSIMON U TNIOCKOCTH, TapajlieTbHOCTh
JBYX TPSMBIX, IEPIICHAUKYISPHBIX TUIOCKOCTH, MEPIeHIUKYISIPHOCTD MI0CKOCTEH
Tema 2.6. Coaepikanue yueOHOro MaTepuajia 2

Pemenue 3anau. [Ipsmeie

Pacnonoxenue MMpsAMBIX U IUIOCKOCTEH B IPpOCTPAHCTBC. HepHeH,Z[I/IKyJIﬂpHOCTB u




" IJIOCKOCTH B

NapajuIeIbHOCTD NMPSAMBIX U II0cKocTel. CKpelmBaromuecs npsmble

MIPOCTPAHCTBE Koumponvnas paboma No2 2
Pa3nes 3. KoopamHaTsl 1 BeKTOPBI 10
Tema 3.1 Conepxxanue yueOHOro Marepuasa 2
JlekapToBBI KOOpAMHATLL B | JlekapTOBBI KOOPAMHATHI B TipocTpaHcTBe. [Ipocreiimme 3a1a4un B KOOpAMHATAX.
IIPOCTPAHCTBE. Paccrostnue Mexay 1ByMsl TOUKaMU, KOOPJMHATHI CEPEIMHBI OTPE3Ka
Paccrosnne mexy nByms 2
toukamu. Koopauuarsl
CepeHbBI OTpe3Ka
Tema 3.2 Conep:xxanue yueOHOro Marepuaja 2
Bekropsl B mpocTpancTBe. | BekTopsl B mpocTpancTBe. CI0XKEHHE M BRIYUTAHHE BEKTOPOB. Y MHOKEHUE BEKTOPa Ha
VYron mexay Bektopamu. | guciio. Komrutanapasie BeKTOpbl. CKallsipHOE MPOU3BEICHHE BEKTOPOB. Pa3noxkenne
CkanspHoe MPOU3BENCHUE | BEKTOPA IO TPEM HEKOMIUTaHAPHBIM BekTopaMm. KoopanHaTh BEKTOpa, CKAIIPHOE
BEKTOPOB MIPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJI MEXIY BEKTOPAMHU, YIOJl MEXY MPSAMOM U 2
IJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMU. Y pPaBHEHHE TJIIOCKOCTU. ['eoMeTpruyecKkuii CMbICIT OK-02, OK-03,
onpeaenuTens 2x2 OK-04, OK-07
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepPKAaHUE PUKJIATHOTO 4 TIK 1.1, TIK 1.3,
[IpakTuko- MO/Ty.JI51) IIK 3.1, IIK 4.1,
OpHEHTHPOBaHHbIE 3a1au | KoopanHaTHas TIOCKOCTh. Bblunciienne pacCTOSHUN U IIIONIAei Ha MII0CKOCTH. 1IK 4.2
Ha KOOPAMHATHOU KonnuecTBeHHbIE pacyeThl
IIJIOCKOCTH B TOM 4mnciIe NpAKTHYECKUX 3AHATHH 4
KoopaunatHas mnockocts. Belunciaenue paccTosHUM 1 II0MaAei Ha MIOCKOCTH.
KonnuecTBeHHbIE pacueTbl
Tema 3.4 Conepxanue yueOHOro Marepuasia 2

Pemenue 3amau.
Koopannatsl u BEKTOpBI

JlexkapToBbI KOOPAUHATHI B TPOCTpaHCcTBE. BekTophl B pocTpancTBe. CloxeHne u
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha uucio. KoMiianapHbie BEKTOPBI.
CkansipHoe pou3Be/IeHHEe BEKTOPOB. Pa3iioxkeHnne BeKTopa no TpeM HEKOMILJIaHAPHBIM
BekTopam. [Ipocteitmune 3agaun B koopauHaTax. KoopanHatsl BEKTOpa, pacCTOSHUE
MEXKly TOUYKaMH, KOOPJAUHATHI CEPEIMHBI OTPE3KA, CKATISIPHOE MPOU3BEACHUE BEKTOPOB B
KOOpAMHATAaX, yroJl MEX/1y BEKTOPaMH, YTOJl MEXIY IPSIMOM U TIIOCKOCTBIO, YTOJl MEXIY
MJIOCKOCTSIMU




Koumponvnas paboma No3 2

Pa3nea 4. OcHoBbl TpUroHomerpuu. Tpuronomerpuyeckue GyHKuuu 26
Tema 4.1 Coaepikanue yueOHOro MaTepuajia 2
Tpuronomerpuyeckue Panuannas mepa yria. IloBopot Touku BOKpyr Hayasia koopauHat. OnpeeneHue cunyca,
(YHKIUM OPOU3BOJIBHOIO | KOCHHYCA, TAHT€HCA M KOTAHT€HCA. 3HAKH CHHYCA, KOCHHYCA, TAHI€HCA U KOTAHTEHCA T10
yria, yncia. Paguannas | geTBepTsAM. 3aBUCHMOCTD MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHI'€HCOM 2
rpajycHasi Mepa yria OJIHOTO U TOTO K€ yrjia
Tema 4.2 Conep:xxanue y4eOHOro Marepuaja 2
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB OH - 0.
TPUTOHOMETPUYECKHE DopmyITBl IPUBEICHUS
TOXJIECTBA. 2
@opMyIIbl TPUBEICHUS
Tema 4.3 Conep:xaHue y4eOHOro MaTepuaja 2
Cunyc, kocunyc, TaureHc | Cymma u pa3HocTb cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOWHOTO OK-01, OK-02,
CYMMEI M Pa3HOCTH JIBYX | yruia. @opmysibl osioBUHHOTO yria. [IpeoOpa3oBanusi cyMMbl TPUTOHOMETPUUECKUX OK-03, OK-04,
YTJI0B (GyHKIMHM B IPOU3BECHNE U TPOU3BEICHUS B CyMMY. BripakeHne TpUroHOMEeTpUIECKUX ) OK-05, OK-07
CHUHYC ¥ KOCHHYC (hyHKIIMI yepe3 TaHTeHC TTOJIOBUHHOTO aprymeHnTa. [IpeoOpa3zoBanus mpoCcTeHIImIX TIK 1.1, ITK 1.3,
OBOMHOrO yria. @opMyssl | TPUTOHOMETPHYECKUX BBIPOKCHUN TIK 3.1, [IK 4.1,
MOJIOBUHHOTO yTJjia 1IK 4.2
Tema 4.4 Conep:xanue y4eOHOro MmaTepuaja 2
OyYHKIMHU, UX CBOKCTBA. OO6uacTh onpeesieHusl 1 MHOXKECTBO 3HaUeHUN PpyHKiui. YETHOCTD, HEUETHOCTD,
CnocoOblI 3a1aHus nepuoAnYHOCTh GyHkuuid. CrocoObl 3aanus QyHKIUN 2
GbyHKIHA
Tema 4.5 Conepxanue yueOHOro Marepuasia 2
Tpuronomerpuyeckue OO6nacTh onpeaeneHus © MHOKECTBO 3HAYCHHUI TPUTOHOMETPUUYECKUX (DYHKIUH.
(GyHKIUH, UX CBOMCTBA M | UETHOCTD, HEUETHOCTD, MEPUOANYHOCTH TPUTOHOMETpHYecKHX (yHKimii. CBoiicTBa U 2
rpaduKu rpaduku GYHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.
Tema 4.6 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaHNeE (COAePKaHNEe PUKJIATHOTO
Onucanue MOIYJIs1) 2
IIPOU3BO/ICTBEHHBIX Vcnonp3oBaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUI B MPO(ecCHOHAIBHBIX 3a/1auax
IIPOLECCOB C MOMOIIBIO B ToM yuHciIe NPAKTHYECKHX 3aHATHH 2




rpaduKoB QYHKITHI

Hcnonp3oBaHue CBOMCTB TPUTOHOMETPUYECKHUX (PYHKIUI B MPO(PeCCHOHAIBHBIX 3a/1a4ax

Tema 4.7 Coaepikanue yueOHOro MaTepuajia 2
OO6patHsbie Ob6partnbie Tpuronomerpuueckue Gpynkuuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE 2
byHKIIH
Tema 4.8 Conepxxanue yueOHOro Marepuasa 10
Tpuronomerpuyeckne VYpaBHeHuHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue
YPaBHEHHS ¥ HEPABEHCTBA | TPUTOHOMETPUUECKUX YPABHEHHI OCHOBHBIX TUIIOB: MPOCTEHUIIINE TPUTOHOMETPHUYECKHE
yYpaBHEHHUS, CBOASIINECS K KBaIpaTHBIM, peLIacMble Pa3JI0KEHUEM Ha MHOXKHUTEIH, 10
OJIHOPOJIHBIE.
[IpocTeimme TpPUrOHOMETPUYECKHE HEPABEHCTBA
Tema 4.9 Copep:xxanue yuyeOHOro marepuasa 2
Perenne 3a1a4. OCHOBBI [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIpRXKEHUN. Pellienre TpuroHoMeTpuuecKkux
TPUTOHOMETPHH. YpaBHEHUW W HEPABEHCTB B TOM YHUCJIE C UCIIOIH30BAHUEM CBOUCTB (PYHKITHHA.
Tpuronomerpuyeckue Koumponvnasa paboma Ne4
byHKIIUN 2
Paznen 5. IlpousBognas GpyHkuum, ee npuMeHeHHe 20
Tema 5.1 Conep:xaHue yueOHOro MaTepuaja 2
[TonsiTHE MPOU3BOIHOIA. Omnpenenenre YUCIOBOM MMOCIEIOBATEILHOCTH U CIIOCOOBI ee 3aganus. CBoiicTBa
dopmysbl U IpaBUIIa YHICIIOBBIX MOCJen0BaTenbHOCTe. Onpenenenue npeena nocjieJoBaTeIbHOCTH.
g depeHInpoBaHU Brruncnenue npeznenos nocieaoBatenbHocTeil. [Ipenen pyHkiuy Ha 6ECKOHEUHOCTH.
[Ipenen ¢pynkuuu B Touke. [Ipupamienue aprymenra. [Ipupamenue gpynkiuu. 3agayu, 2
MIPUBOIAIINE K TIOHATHUIO TPOU3BOIHON. Onpeiesienrne mpou3BOJHONU. AITOPUTM OK-01, OK-02,
OTBICKaHUS TPOU3BOTHON OK-03, OK-04,
Tema 5.2 Conepxanue y4eOHOro Marepuasia 2 OK-03, OK-07
[IpousBoHBIE CyMMBI, ®opmynsl quddepenumponanus. [Ipasuna nuddepeHupoBanus
Pa3HOCTH NPOU3BEACHUS, 2
4acTHOTO
Tema 5.3 Coaepikanue yueOHOro MaTepuajia 2
IIpousBoHbIE Omnpenenenue cnoxxHoi pyHkuuu. [Ipon3BoHas TPUTOHOMETPUYECKUX (DYHKITHI.
TPUTOHOMETPUUECKUX [IpousBoaHas CIOXKHON QYHKITUH 2




¢bynkuuii. [IpousBoanas
CIIOKHOM (DyHKIIUU

Tema 5.4 Coaepikanue yueOHOro MaTepuajia 2
I'eomerpuueckuii u I'eomeTpuydeckuii CMBICT MPOU3BOAHON (PYHKIIMU — YTIOBOH KOA(DOHUIIMEHT KacaTelbHOH K
(bu3nIeCKUil CMBICI rpaduKy GYHKIMH B TOYKE. YpaBHEHUE KacaTelbHOM K rpaduky GyHKIHHA. AITOPUTM 2
IIPOU3BOTHOM COCTaBJICHUS YpaBHEHHsI KacaTelbHOU K rpaduky GyHkunn y=f(X)
Tema 5.5 Conep:xxanue yueOHOro Marepuaja 4
Hccnenosanne pynkuuii | Bo3pactanue u yObiBaHue (DYHKIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS (DYHKIIUU
U NOCTpOEHHE rPaMKOB | 3HAKY MPOM3BOAHOM. [TOHITHE MTPOM3BOIHOM BBICIIETO MOPS/IKA, COOTBETCTBHE 3HAKA
BTOPOM MPOU3BOJHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMM HA OTpe3Ke. 3aauu Ha
MaKCUMyM ¥ MUHUMYM. [IOHSATHE aCHMIITOTHI, CTIOCOOBI X OTNPEIeICHUs. ANTOPUTM 4
rccnenaoBanus GYHKIIUH U TIOCTPOCHUS €€ rpaduka ¢ MOMOIIBIO TPOU3BOAHON. [IpoOHO-
nuHeitHas ¢pyHkuus. MccnenoBanue GyHKIMHM HA MOHOTOHHOCTD U IOCTPOEHKE TpaduKOB.
Tema 5.6 HauGonemee n | Coaep:kanue yueGHOro Matepuasia 2
HauMEHbIIee 3HAYCHUS Haxosxaenune HarnOoJIbIIEro 1 HAMMEHBIIEro 3HaYeHUH QYHKIUH, ocTpoeHue rpauKkoB
GbyHKIIIN MHOTOUJIEHOB € MCII0JIb30BaHUEM alIapaTa MaTeMaTHYECKOTO aHaIn3a 2
Tema 5.7 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepxkaHNe (COAepP:KaHUe PUKJIIATHOTO
Haxoxnenne MO/1YJIfA) 4
ONTUMAJILHOTO Haumenbinee n Hanbosblee 3HaueHUE (QYHKIUU
pe3yJibTaTta ¢ IOMOUIBIO B ToM 4mncsie npaKTHYeCKUX 3aAHATHH 4
MIPOU3BOJIHOM B Haumenbinee n Hanbosblee 3HaUCHUE (PYHKLIUU
MPAKTUYECKUX 3a/1a4ax
Tema 5.8 Coaep:xkanue yueOHOro MaTepuaJjia 2
Pemenue 3anau. ®opmynsl u npaBuia guddepenunposanus. VccienoBanue QyHKIMNA ¢ TOMOLIbIO
ITpousBoaHas GyHKIMH, npou3BoaHoM. Hanbombiiee u HaMeHbllIee 3Ha4eHUs] PyHKIUU
ec IPUMEHEHUE Konmponvnasa paboma Ne5 2
Paznen 6. KommiiekcHble yncia 5 OK-01, OK-02,
Tema 6.1 Conep:xanue yueOHOro MaTepuajia 4 OK-03, OK-04,
KomnnekcHeie uncna [Tonsarue kommiekcHoro uyncina. ConpspkeHHbIE KOMIUIEKCHBIE YUCHIa, MOY/Ib U apTyMEHT OK-05, OK-06,
KOMIUIEKCHOTO 4yrcia. PopMa 3arucu KOMIUIEKCHOTO YHcia (TeoMeTpuyeckas, 4 OK-07

TPUTOHOMECTPUYICCKaAA, anre6panqec1<a;1). ApI/I(I)MCTI/ILICCKI/IC JIENCTBHS C KOMILUIEKCHBIMU




qucjiaMu

Tema 6.2 Coaepikanue yueOHOro MaTepuajia 1
[Ipumenenne BrinosiHeHME pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX YKcel. [Ipumepsl ncnoib30BaHus
KOMILJIEKCHBIX YHCET KOMIUIEKCHBIX YU CE 1
Paszpnen 7. MHOrorpaHHMKH M TeJ1a BPallleHHs 22
Tema 7.1 Conep:xxanue yueOHOro Marepuaja 2
Bepmunsl, pedpa, rpanu [Tonsatue mHOTOrpaHHuKa. Ero snemeHTsI: BepinHbl, pedpa, rpanu. uaronans. CeueHue.
MHOTOTpaHHUKA Brinykisie ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU 2
Tema 7.2 Conepxxanue yueOHOro Marepuaja 2
[Tpuszma, ee [Tonstue npusmsl. Ee ocHOBaHMs 1 O0KOBbIe Tpanu. Beicota npusmel. [Ipsmas u
COCTaBIIAIONINE, CEUCHHUE. | HakiIoHHas npusma. [IpaBunbHas npusma. Ee cedyenue. [1nomans 60koBoi 1 nosHOM )
[Ipsimast 1 mpaBUIIbHAS TTOBEPXHOCTH MPU3MBI
MIPU3MBI
Tema 7.3 Conep:xanue y4yeOHOro MmaTepuaja 2
[Tupamupa, ee [Tupamua u ee sanemenTsl. Ceuenue nupamusl. [IpaBunbHas nupamuaa. Y ceueHHas OK-01, OK-02,
COCTaBJIAIOLIME, CEYeHHE. | mupamua. [lnomaas OOKOBOM M MOJHOM MOBEPXHOCTH MUPAMMU/IBI ) OK- 03: OK-04,
[IpaBunpHas nupamua. OK-05, OK-06,
VYceuenHas nupamuaa OK-07
Tema 7.4 Conep:xanue y4eOHOro MmaTepuaja 2
Cummetpus B KyOe, CuMMeTpHs OTHOCUTEIBHO TOYKHU, IPSIMOH, MiockocTu. CuMMeTpus B Kyoe,
napajuiejienunese, napajuieJenuIeae, npusmMe, IupamMmuie 2
MpU3Me, MUpaMuIe
Tema 7.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepP:KaHUE MPUKJIATHOTO
[Ipumepsl cummerpuii B MOIYJIs1) 2
npogeccun CuMMeTpus B IPUPOJE, apXUTEKType, TEXHUKE, B OBITY
B ToM 4ucJIe NPAKTHYECKUX 3aHATHI 2
CuMMeTpus B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY
Tema 7.6 Coaepikanue yueOHOro MaTepuajia 2
[IpaBunbHbIE [TonaTre npaBUIBLHOTO MHOTOIpaHHUKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
B ToM 4nc/Ie NPAKTHYECKUX 3aHATHI 2




MHOTI'OI'paHHUKH, UX

ITonsarue IMPpaBUJIbBHOI'O MHOTOI'paHHUKA. CsolicTBa IpaBHUJIbHBIX MHOT'OI'PaHHUKOB

CBOMCTBA

Tema 7.7 Conepxxanue yueOHOro Marepuaja 2

Hunuuap, ero Hunuuap u ero sneMentsbl. CeyeHune MWIMHIPA (MapauieIbHOe OCHOBAHUIO U OCH).

cocrasisromue. Cedenne | PasBeprka HuIuHIpa 2

WIAHIPA

Tema 7.8 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepPKaAHME (COAePKAHUE IPUKJIATHOTO

Konyc, ero MO/1YJIfA) 2

cocrapisromue. Ceuenne | Konyc u ero anementsl. CedeHre KoHyca (apauielbHOe OCHOBAHHIO U ITPOXOIAIIEe

KOHyca Jyepe3 BEepIINHY), KOHMYeCKHe ceueHus. Pa3BepTka KoHyca
B ToM 4mncsIe NpaKTHYECKUX 3aAHATHH 2
Konyc u ero anementsl. CeueHne koHyca (apauiebHOe OCHOBAHUIO U IPOXOJIsIee
Jyepe3 BEepIINHY), KOHHYECKHe ceueHus. Pa3BepTka KoHyca

Tema 7.9 Conep:xxanue yuyeOHOro marepuaja 2

[lIap u chepa, ux ceuenus | llap u chepa. Bzaumuoe pacnonosxenue chepsl u mmockoctu. Cedenue mapa, chepsr 2

Tema 7.10 Conep:xanue y4yeOHOro MmaTepuaja 2

KomOuHarmu KomOuHaImu reoMeTpuIeCcKuX Tel

MHOTOTPaHHUKOB 1 TCJI B ToM 4nc/ie NPAKTHYECKUX 3aHATHI 2

BpalliCHUA KomOuHammm reoMmeTpuiecKux Tei

Tema 7.11 Conep:xanue y4yeOHOro MmaTepuaja 2

Pemenue 3anau. OO6beMbl U MIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

MHororpaHHiku U Tena Koumponvnas paboma No6

BpallleHUS 2

Pasnean 8. IlepBooOpa3Has pyHKUNH, ee IPUMEHEHUE 12

Tema 8.1 Coaepikanue yueOHOro MaTepuajia 2

ITepBooGpasHas GyHkMu. | 3ama4a 0 BOCCTAHOBJICHHH 3aKOHA JBMXKEHUS 10 U3BECTHOM ckopocTH. [oHsATHE OK-01, OKgi

[IpaBuna Hax0XIEHUS uHTerpupoBanusi. O3HaKOMIJIEHHE C IOHATHEM MHTErpajia U IepBooOpa3HON s GYHKIMH OK-03, OK-06,

1epBOOOPa3HBIX y=f(x). Pemenue 3agau Ha cBsA3b NEPBOOOPA3HOI U €€ MPOU3BOIHON, BHIYMCICHHUE 2 OK-05, OK-06,
nepBooOpa3Hoil g nanHoi pyHkuuu. Tabnumna Gopmyn a1 HaX0KASHUS OR-07
nepBooOpa3HbIX. M3yueHue npasuiia BEIYUCICHNUS IEPBOOOPA3HOM

Tema 8.2 Coaepikanue yueOHOro MaTepuajia 2




[lnomane KpUBOJIMHEHHOM
Tpaneuuu. Popmyna

3aziauu, NPUBOAAIIME K IOHITHIO OIIPEIEIIEHHOTO UHTErpajia — O BHIYMCIECHUH IIOLAAN
KPUBOJIMHEWHOU Tpanenuu, 0 NepeMelleHn ToUku. [lonsaTue onpenenéHHoro uHrerpaia.

Herorona — JleitOuuna I'eomerpudeckuii U GU3NIECKUI CMBICIT OTIPECIICHHOTO HHTerpana. Gopmyna 2
Hprorona— JleitObuuia
Tema 8.3 Conepxxanue yueOHOro Marepuasa 2
Heonpenenennsiit u [ToHsiTHE HEOTIPEIETIEHHOTO UHTErpaia
OTIpEeJIeIICHHBIN 2
WHTETpaJIbl
Tewma 8.4 Conep:xxanue yueOHOro Marepuaja 2
[TonsTre 06 ['eomeTpryeckuil CMBICIT ONIPEAEIIEHHOTO HHTETpaIa
OTIPE/ICTICHHOM HHTETpasie
KaK TUI0MIA TN 2
KPHBOJIMHEWHON
Tpamnenun
Tewma 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepPKAaHUE PUKJIATHOTO
OrnpeneneHHbId UHTErpaa | MOIYJIsl) 2
B )KM3HU I'eomeTpuueckuii cMbich onpenenenHoro narerpaia. @opmyna HetotoHa - JleiibHuma.
Pemenue 3a1ay Ha MpUMEHEHUE UHTETpaIa /Ui BEIUUCICHUS (U3NYECKUX BEJIUYUH U
Ioniaaen
B TOM 4mciie IpakTHYECKUX 3aAHATHI 2
I'eomeTpuueckuii cMbIch onpeneneHHoro narerpaia. @opmyna HetotoHa - JleiiOHuIa.
Pemenue 3a1ay Ha MpUMEHEHUE UHTETPAA JUI BEIYUCICHHS (PU3UUECKUX BEIUUUH U
TUIoIAaAeH
Tewma 8.6 Conepxanue yueOHOro Marepuasia 2
Pewrenue 3anau. [TepBooOpa3nas gynkiuu. [IpaBuna HaxoxaeHus nepsooOpasubix. Ee npumenenue
IlepsooOpasnas dyHkuun, | Konmponshas paboma Ne7
€€ IpUMEHEHNE 2
Pasznen 9. Crenenn n kopHu. CteneHHasi QyHKIUA 12 02
Tema 9.1 Coaepikanue yueOHOro MaTepuajia 4 gi:g;’ SE:O 4’
Crenennas QyHKUMs, €€ [ToHsiTHE KOPHS N-0¥ CTENEHU U3 AEUCTBUTEIBHOTO Yuciaa. OyHKIUH Yy = '{/i ux 4 OK-0 5’ OK-07’
)

CBOMCTBA

cBoiicTBa u rpaduku. CBoHCTBa KOPHS N-0if CTENEeHN




Tema 9.2 Coaepikanue yueOHOro MaTepuajia 2
[IpeobpazoBanue [IpeobpazoBanre HPPALMOHATBHBIX BBIPAKEHHH
BBIPAYKEHUI C KOPHSAMMU n- 2
OH CTEeIeHU
Tema 9.3 Conepxxanue yueOHOro Marepuasa 2
CBolicTBa CTENEHHU C [lonsiTne creneHu ¢ JII0OBIM pallHOHANBHBIM TToKa3arenaeM. CTeneHHbie (yHKINU, UX
paloOHaIbHBIM U CBOICTBa U rpaduku
JNEUCTBUTEIILHBIM 2
MoKa3aTeasiMu
Tema 9.4 Conep:xxanue yueOHOro Marepuaja 2
Pemrenne PaBHOCWIIBHOCTB HpPAIIMOHATIBHBIX YPABHEHUHN U HEPABEHCTB. METOAbI UX pELICHUS.
MppalMOHAbHBIX Pemenne uppanroHalbHbIX ypaBHEHUN 1 HEPABEHCTB 2
YpaBHEHUM U HEPABEHCTB
Tema 9.5 Copep:xxanue yuyeOHOro marepuasa 2
CreneHu v KOpHHU. Omnpenenenue creneHHor pyHkuun. Mcmonp30BaHue €€ CBOMCTB MPH PEIICHUH YpaBHEHUM
Crenennas GyHKIMS Y HEPABEHCTB
Konmponvnas paboma No8 2
Pasznen 10. [loka3areabHast pyHKIMS 10
Tema 10.1 Conep:xanue y4yeOHOro MmaTepuaja 2
[TokasarenpHas ¢pyHknus, | CTeneHb ¢ MPOM3BOIBHBIM ICHCTBUTEIBHBIM MOKa3aTeneM. OnpeaeneHue noKka3aTeabHOH
ee CBOMCTBa ¢dbyHKIMH, ee CBOICTBa U IpaduK. 3HAKOMCTBO C MPUMEHEHUEM NOKa3aTeIbHON (PYHKIIUU. 2
Pemenne nmokasarenpHbIX YpaBHEHHH (YHKIIMOHAIBHO-TpahUIECKIM METOAOM
Tema 10.2 Conepxanue y4eOHOro Marepuasia 6
Pemenne nokasarenpHbIX | Pernenue nokaszareiabHbIX YpaBHEHUN METOJIOM YpaBHHUBAHHS MMOKa3aTeseil, MeTo10M 8?8;’ 8?83
YPaBHEHUH U HEPABEHCTB | BBEJICHUS HOBOM MepeMeHHOM, GpyHKIIMOHambHO-TpaduueckuM MetoaoM. Pemenue 4 OK-0 5’, OK-07,
II0Ka3aTeIbHbIX HEPABEHCTB
B ToM 4ucJIe NPAKTHYECKUX 3aHATHI 2
Pemenue nokasarenpHbIX YpaBHEHUIM METOIOM YPaBHUBAHUS MOKa3aTeNeH, METOAO0M
BBEJICHUS HOBOM MEepPeMEHHOMN, (YHKIIMOHATIBHO-TpauIeckuM MeToIoM. Perienne
II0Ka3aTeIbHbIX HEPABEHCTB
Tema 10.3 Coaepikanue yueOHOro MaTepuajia 2




Pewrenne 3anau.
[Toxa3zaTenbHast pyHKIHA

Pewrenne nokasarenbHbIX YPaBHEHU METOIOM YPaBHUBAHUS IT0KA3aTeNIEH U METOJOM
BBEJICHUS HOBOM IIEpeMEHHOM. PeleHne nokas3aTesbHbIX HEPABEHCTB

Koumponvnas paboma No9 2
Paznen 11. Jlorapudmel. Jlorapupmudeckasi pyHkuus 20
Tema 11.1 Conepxxanue yueOHOro Marepuasa 2
Jlorapudwm yuca. Jlorapudm guca. JlecaTHIHBIA U HATYPAITBHBIN JIOTapUPMBI, YUCIIO €
Jecatnunbiii 1
HaTypaJbHbIN 2
JoTapu(pMbl, YUCIIO €
Tema 11.2 Conep:xxanue yueOHOro Marepuaja 2
CaoiicTBa sorapugpmos. CaoiicTBa norapudmon. Oneparnus JorapupMUPOBAHHS.
Onepanus 2
sorapuMupoBaHUs
Tema 11.3 Conep:xxanue yuyeOHOro marepuasa 2
Jlorapudpmuueckas Jlorapudmudeckas GyHKIUSA U €€ CBOMCTBA 5 OK-01, OK-02,
¢GbyHKIMS, ee CBOICTBa OK-03, OK-04,
Tema 11.4 Conep:xanue y4yeOHOro Mmarepuaja 8 OK-05, OK-07
Pemenue [Tonsitre norapudmudeckoro ypasHeHus. Onepanysi HOTeHIUpoBaHus. Tpu OCHOBHBIX IIK 1.1, TIK 1.3,
Jorapu(pMUIECKUX METO/1a peleHus JorapupMUIECKIX ypaBHEHUI: PYHKIMOHAIBHO-IpaQUUeCcKuii, METO 8 IIK 3.1, I[IK 4.1,
YPaBHEHUM U HEPABEHCTB | MOTCHIIMPOBAHMSI, METOJ] BBEJCHUS HOBO# nepemMeHHo#. Jlorapudmuueckre HepaBeHCTBA lIK 4.2
Tema 11.5 Conep:xanue y4yeOHOro MmaTepuaJja 2
Cucremsl ANTOPUTM pelIeHusl CUCTEMbI YpaBHEHU. PaBHOCHIIBHOCTD JIOTapru(pMUIECKUX
Jorapu(pMUIECKUX ypaBHEHUI U HEPABEHCTB 2
YPaBHEHUH
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlep:KaHMe (COAepP:KaHUe MPUKIIATHOTO
Jlorapugmsl B Ipuposie U | MOILYJIsi) 2
TEXHHUKE [Tpumenenune norapudma. Jlorapudmuyeckas cnupansb B npupoje. Ee marematudeckue
CBOMCTBA
B ToM 4nc/Ie NPAKTHYECKUX 3aHATHI 2

[Mpumenenne norapudma. Jlorapudmuueckas cnupanb B npupoje. Ee matemarnyeckue
CBOICTBa




Tema 11.7 Coaepikanue yueOHOro MaTepuajia 2
Pemenue 3anau. Jlorapudmuueckas QyHkius. Pemenne npocreiimux gorapupmMUIecKix ypaBHEHUH
Jlorapugmsl. Konmponvnasa paboma Nel(
Jlorapudmuueckas 2
GbyHKIHS
Pa3nen 12. MHoxkecTBa. Ji1eMeHThI TeOPHHU rpadoB 10
Tema 12.1 Conepxxanue yueOHOro Marepuaja 2
MHoxecTBa [Tonsarue maoxectBa. [ToamHOo)kecTBO. Oniepalinu ¢ MHOKECTBAMH 2
Tema 12.2 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (coAepKaHNe NPUKJIATHOTO
Omneparuu ¢ MOLYJis1) 2
MHO>KeCTBaMH Onepanyu ¢ MHOKecTBaMHU. PelieHue npukiaaHbixX 3a1a4 OK-01, OK-02,
B TOM 4nciie npaKTHYECKUX 3aAHATHI 2 OK-03, OK-04,
Onepanuu ¢ MHOKecTBaMU. PelieHue npukIIaHbIx 3a/1a4 OK-05, OK-07
Tema 12.3 Copep:xanue ydyeOHOro marepuaja 4
I'padmr [Tonsatue rpada. Cesi3HbIi rpad, AepeBo, MUKI rpad HA MIOCKOCTH 4
Tema 12.4 Conep:xanue y4yeOHOro Mmarepuaja 2
Pemrenue 3anau. Onepanuu ¢ MHOKecTBaMU. OnucaHne peallbHbIX CUTYallMid ¢ TOMOILBE0 MHOKECTB.
MmuoxectBa, I'padpl u ux | IIpumenenue rpad)oB K pelIeHUo 3a1a4
IIPUMECHECHHE Koumponvnas paboma Nl 1 2
Pa3znen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA M TEOPUH BEPOSITHOCTEH 14
Tema 13.1 Conep:xanue y4yeOHOro MmaTepuaJja 2
OcHOBHbBIE IOHATHUSA [lepectaHOBKH, pa3MeIIeHUs, COUYCTAHHUS.
KOMOHMHATOPUKH 2
Tema 13.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJeP:KaHUE (COAepPKAHHUE PUKJIATHOTO OK-01, OK-02,
BepositHOCTh B MO/Ly.JIs1) 2 OK-03, OK-04,
npodeccuoHaIbHBIX OTHOcUTeNbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHUECKOE OK-05, OK-07
3a/1ayax ornpeneneHue BeposTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
B ToM 4ucJIe NPAKTHYECKUX 3aHATHI 2
OTtHOcHTeNbHAS YACTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTaTUCTHUECKOE
omnpeeneHue BeposTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
Tema 13.4 Coaepikanue yueOHOro MaTepuajia 2




JluckperHas ciaydaiHas Bunel cinyyaiiasix BenuuuH. OnpeeneHue TMCKPEeTHON CilydaiiHON BEIMUMHBL. 3aKOH

BEJIMYMHA, 3aKOH €€ pacupeneneHus TMCKPETHOM ClIy4aiHOM BEIMYMHbL. Ee 4hCIIoBbIe XapaKTEPUCTUKU 2
pacnpeeneHus
Tema 13.5 Conepxanue yueOHOro Marepuaja 2
3agaun maTemaTndecko | Bapuarmonssiii psj. [Toauron yactor u ructorpaMma. CTaTHCTHYSCKHE XapaKTEPHUCTHKH
CTaTUCTUKU psiia HaOMFOTaeMBIX JAHHBIX 2
Tema 13.6 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (coAepKaHue NPUKJIATHOTO
Cocrasnenue TabauI 1 MO/Ly.JIsl) 4
yarpamMM Ha MpakTUKe [lepBuunas 06paboTKa cTaTUCTHUECKUX JaHHBIX. [ padruueckoe ux mpeacraBieHue.
HaxoxaeHue cpelHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
B TOM 4nciie npaKTHYEeCKUX 3aAHATHI 4
[TepBuunas 06pabOTKa CTATUCTUYECKUX JAHHBIX. [ padudeckoe ux npeacTaBicHUE.
HaxoxaeHue cpelHuX XapakTepUCTHK, HAOII0AaeMbIX JTaHHBIX
Tema 13.7 Conep:xxanue yuyeOHOro marepuasa 2
Pemenue 3agauy. DOneMeHThl KoMOuHaTopuku. CoObITHE, BEPOATHOCTH COOBITHA. CIIOKEHHE 1 YMHOKCHUE
DJIEMEHTBI BEPOSITHOCTEN
KOMOMHATOPHKH, Koumponvnasa paboma Nel?2
CTaTUCTUKH U TEOPUU 2
BEPOSITHOCTEH
Pa3znen 14. YpaBHeHHsI U HEPABEeHCTBA 11
Tema 14.1 Conep:xanue y4yeOHOro MmaTepuaJja 2
PaBHOCUIIBHOCTH PaBHOCHIIBHOCTE YpaBHEHMI U HepaBeHCTB. Omnpenenenus. OCHOBHbIE TEOPEMBI
YPaBHEHUH U HEPABEHCTB. | PaBHOCWJIBHBIX MEpeXojax B ypaBHEHUSX U HepaBeHCcTBaxX. OOIIe METOAbI PEIIeHHS
OO1mue MeTobl pellieHNsT | ypaBHEHHIA: IepeX0/] OT PaBEHCTBA (YHKIIUH K PAaBEHCTBY apryMEHTOB JIIsi MOHOTOHHBIX 2 OK-01, OK-02,
(GyHKIMI, METO/ pa3jioKeHUs] Ha MHOKUTEJH, METO]l BBEJICHHS HOBOI MepEeMEHHOM, OK-03, OK-04,
(GyHKIMOHATBHO-TpapUECKUil METOT OK-05, OK-06,
Tema 14.2 Coaepikanue yueOHOro MaTepuajia 2 OK-07
I'padpuueckuii meTon OO111ie MeTo/Ibl PEIIeHUs] HEPaBeHCTB: IEPexo/1 OT CPaBHEHUS 3HAUYCHUN QYHKIUH K
pELIEeHNs ypaBHEHUN, CpaBHEHHIO 3HAUEHHI apryMEHTOB JJIs1 MOHOTOHHBIX (DYHKIMI1, METOJ] HHTEPBAJIOB,
HEPABEHCTB ¢byHKIMOHATBHO-Tpaduueckuii Meto. I'paduueckuit MeTos pelieHns ypaBHEHUH 1 2

HCEPaBCHCTB




Tema 14.3 Coaepikanue yueOHOro MaTepuajia 2

VYpaBHeHUs U Onpenenenne moayis. Packpsitue Moy o onpenenenuto. I[Ipocreiine ypaBHeHUs U

HEpaBEHCTBA C MOAYJIEM HepaBeHCTBa ¢ MoayJieM. [IpruMeHeHrne paBHOCUIIBHBIX IIEPEXO/I0B B ONPECIEHHBIX TUIIAX 2
YPaBHEHUI U HEPABEHCTB C MOJYJIEM

Tema 14.4 Conepxxanue y4eOHOro Marepuasa 2

YpaBHeHHUs U 3HaKoMCTBO ¢ napameTpoM. [Ipocreiinne ypaBHEHHs U HEPABEHCTBA € TapAMETPOM

HEpaBEHCTBA C 2

napaMmeTpamu

Tewma 14.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJAepPKaAHME (COAePKAHUE IPUKJIATHOTO

CocraBieHHe U pelICHHE | MOIYJIsl) 2

npoQecCHOHAIBHBIX 3aa4 | PerreHne TeKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOTO COACPIKAHUS

C TIOMOIIBIO YPaBHEHHU A B ToM yuciIe NPaKTHYeCKHUX 3aHATHI 2
Pemenne TekcToBbIX 3a71a4 MPO(PECCHOHATIBHOTO COAEPHKAHUS

Tema 14.6 Conep:xxanue yuyeOHOro marepuasa 1

Pemenue 3agauy. OO0mre MeTo bl peleHrs YypaBHEHUH. YpaBHEHUSI M HEPABEHCTBA C MOIYJIEM H C

VYpaBHeHuUs U rapamMeTpamu 1

HEpaBEHCTBA

IIpoMexxyTouHasi aTTecTamusi B gopMe - IK3aMeH 18

Bcero
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3. YCJI0BUs PEAJIM3ALIMU TPOT'PAMMBbI
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

3.1. TpeﬁoBaHnﬂ K MUHHMAJBbHOMY MaT€PUAJbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanmzanus mporpaMMel JUCHUIUIMHBI TPEOYyeT HANUYHS y4eOHOTO KaOWHETa MaTEMAaTHKH.
ObopynoBanue yueOHOTO KaOMHETA:

- I0CaI0YHbIE MECTA 10 KOJUYECTBY 00yHarOIIUXCS;

- pabodee MeCTO IMPEero1aBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHBIX TT0COOHIA;

- KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJIaHMs JUTT KOHTPOJIBHBIX PadoT;

- Ipo¢ecCUOHANIBHO OPUEHTUPOBAHHbIE 3aaHNUS;

- MaTepuaJbl 3K3aMeHa.

TexHnuueckue cpeacTsa 00y4eHUs:

- IEPCOHAITFHBIN KOMITBIOTED C JIUIICH3HOHHBIM ITPOTPAaMMHBIM 00eCTICUeHHEM;
- IPOEKTOP C SKPAHOM.

3.2. UudopmanuonHoe odecneyeHne peaau3auuu NporpaMmbl

3.2.1. OcHOBHBIC NEYaTHBbIC U3AAHUS

1. Anumos IlI. A. u Op. MaTemaTtuka: areOpa U HadaJla MATEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa ¥ Hayajla MaTeMaTHYecKOro aHaiusa (0a30BbIM M yriayOneHHbIH ypoBHM).10—11
Kknaccel. — M., 2014,

2. Amanacan JI. C., Bymyzoe B. @., Kaoomyes C. b. u dp. MaremaTuka: anrebpa u Havyasa
MareMaTtudeckoro aHanmsa. ['eomerpus. ['eomeTpus (6a30BbIi U yriryOsieHHbIA ypoBHH). 10—11
Kknaccel. — M., 2014,

3. Bawmaxos M. U. Marematuka: yaeOHUK IS CTYJ. YUYPESKICHUHU cpel. mpod. 0Opa3oBaHUS.
— M., 2014.

4. Bawmaxoe M. H. Maremarnka. COOpHUK 3aaad Npo(UILHON HaINpPaBIECHHOCTH: yueOl.
nocodue

JUTSL CTYZ. YIpeKJIeHur cpea. nmpod. obpazoBanus. — M., 2014.

5. Pawmakos M. M. MatemaTtuka. 3aJaqHuK: y4e0. mocoOue Uit CTyA. YIpexKASHUN cpel. mpod.
obOpazoBanusi. — M., 2014.

6. Iycee B. A., Ipuecopves C. I., Heoneuna C. B. Maremarnka mua npodeccuii u
CIIEAAILHOCTEN

COIIMANIbHO-3KOHOMHMYECKOTO MPOIIIL: YUeOHUK IS CTY. YUPEXKIESHUM cpel. npod.
obOpazoBanus. — M., 2014.

1. Konsieun FO.M., Tkauesea M. B, @edeposa H. E. u Op. Maremaruka: aaredpa u Hadaja
MaTeMaTH4eCKOro aHanu3a. Asredpa W Hayala MaTeMaTU4yecKoro ananu3a (0a3oBbIi U
yray6nennslil ypoBuu). 10 knace / mon pen. A. b. XKinkuenko. — M., 2014.

8. Konaeun FO.M., Tkauesa M. B., @edeposa H. E. u Op. Matemartuka: anredpa u Hayania
MaTeMaTH4eCKOro aHanu3a. Anredpa W Hayala MaTeMaTUYecKoro aHanu3a (0a3oBbIM U
yriyoneHHsiit yposau). 11 kinace / nog pea. A. b. XKumxuenko. — M., 2014.

3.2.2. DeKTpOHHbIE U3IAHUS
1. www. fcior. edu. ru (Mu(popMaiioHHbIe, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MATEPUAIIbI).
2. www. school-collection. edu. ru (Eaunas xosuiekiuu nudpoBbiX 00pa30BaTEIbHBIX

pecypcoB).



4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOMN JUCHUILJIAHBI

KoHTponb ¥ OLEHKa pacKphIBaIOTCS Yepe3 YCBOCHHBIE 3HAHUS U TNPUOOPETCHHBIE
oOyJaromuMuCs yMEHUs, HallpaBJeHHble Ha (opMUpoBaHHE OOIMUX U MPO(ECCHOHATBHBIX
KomneTeHuii. KomnereHuu 10mKHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yibTaTamu. [1jis
KOHTPOJISI M OLEHKM Pe3yIbTaTOB OOYyYEHHs IPEIoJaBaTellb BHIOMpAeT (OPMBI M METOABI C
y4eToM IpodeccnoHanu3ai 00yIeHUs IO TPOTpaMMe AUCIUTUTIHBL.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs

OK 01. Beibupars criocoOb1 P1,Temal.1,1.2,1.31-0/ct, 1.4, 1.5, | Tectuposanue
pelieHus 3aua4 1.6 VYerHbIM onpoc
npo(eCcCHOHANBHOM P2, Tempr 2.1,2.2,2.3,2.4, 2.5 TI-0/¢, | Maremarnueckuii
ATETbHOCH 12>§ Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 PHTATT
TPHUMCHHTEIEHO K P4, Temsi 4.1,4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBUAya/bHAs
Pa3IUIHBIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTETbHAS

P 5, Tems 5.1, 5.2 pabora

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yIIbTATOB

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12, 7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 I1-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX padboT
3anuTa TBOPUYECKUX
pabor

3ammura
WHIUBHTyJTbHBIX
MIPOCKTOB
KontponbHas padota

Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 [T-o/c, 13.6 9K3aMEHAIMOHHBIX

P 14, Tems! 14.1, 14.2, 14.3, 14 .4, 3a/1aHuH

14.5 I1-o/c, 14.6
OK 02. OcyiiecTBisTh P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TecrupoBanue
IIOUCK, aHaJIM3 U 1.6 YCTHBIN ompoc
HHTEPIPETAITHIO P2, Temwr 2.1,2.2,2.3,2.4, 2.5 11-0/¢, | Marematuueckuii
HHpOpMaLlHH, HEOOXOMMMOI 12;2 Temst 3.1, 3.2, 3.3 l-o/c, 3.4 AMICTATT
JUTSL BBITIOJTHEHUS 32724 P 4: TeMul 4.1: 4_2: 43,44, 4’.5’ 4.6, WHauBuayanbHas
npodecCHoHaTbHOM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
NEeATENbHOCTH P 5, Temsr 5.1, 5.2 pabota

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
OK 09. Ucnons30BaTh 6.7 II-0/c, 6.8, 6.9, 6.10 II-0/c, 6.11 pe3ynbTaToB

uH(OpPMaIIMOHHBIC
TEXHOJIOTUHU B
poheCCHOHATIBHOM
JESITeTbHOCTH

P7, Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

NPaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaJIbHBIX




P 11, Tems 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

IPOCKTOB
KonTtponsHas padota

Beinonnenue
11’31?1_"[1“61\/41,1 11?.?61, 13.2,13.3, 13.4, 5K3aMEHALHOHHbIX
.5 IT-o/c, 13. .
P 14, Temni 14.1, 14.2, 14.3, 14.4, At
14.5 IT-o/c, 14.6
OK 03. ITnanupoBaTh 1 P 1, Temal.1, 1.2, 1.3 T-0/c, 1.4, 1.5, | TectupoBanue
pealn30BbIBATh 1.6 VYerHbIM onpoc
COBCTBEHHOE P2, Tems1 2.1,2.2,2.3,2.4, 2.5 I1-0/C, | MaremaTideckuii
npogeccHoRabHOe H 12>§ Temb 3.1, 3.2, 3.3 T-o/c, 3.4 AKTAHT
JIMYHOCTHOE PAa3BUTHE; P 4: TeMbr 4.1: 4_2: 43,44, 4"5’ 4.6, WnuButyansHas
4.71l-o0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHAS
OK 11. Ucnons3oBaTh P 5, Temsr 5.1, 5.2 pabota
3HAHUS 0 PUHAHCOBOM P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
IPaMOTHOCTH, TUIAHUPOBATh 6.7 I1-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pe3yJabTaToB

MIPEAIPUHUMATENBCKYIO
NEeSATEIBbHOCTD B

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17

MPAKTHYECKUX padboT
3anuTa TBOPYECKUX

npodeccnonanbHoi chepe P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabot
P9, Temnr 9.1,9.2,9.3,9.49.5 3amura
P 10, Temsr 10.1, 10.2, 10.3,10.4 VHIUBU Ty JIbHBIX
P11, Temsr 11.1,11.2, 11.3 IT-o0/c, IPOEKTOB
11.4,11.5, 11.6 IT-o/c, 11.7 KoHTponbsHas paGoTa
P12, Temsr 12.1,12.2,12.3,12.4 BhIIOIHCHIE
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 T-o/c, 13.6 9K3aMEHaIlMOHHBIX
P 14, Temsi 14.1, 14.2, 14.3, 14.4, 3a7aHui
14.5 IT-o/c, 14.6
OK 04. Paborats B P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TecrupoBanue
KOJUICKTHUBE U KOMaH/JE, 1.6 VYcrHblii onpoc
>bdhexTHBHO gé, Tempr 2.1, 2.2,2.3,2.4, 2.5 11-0/¢, | MaremaTnueckuii
B3aMMO/IENHCTBOBATH C P 3, Temst 3.1, 3.2, 3.3 [-o/c, 3.4 JIAKTAHT
KOJUIETaMH, PYKOBOJICTBOM, P4, Tembi4.1,4.2,43,4.4, 45,46, NuauBuayanbHas
KJIIMEHTaMH 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAs
P 5, Temsr 5.1,5.2 paborta
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrabienue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 Pe3yJIbTATOB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

MPAKTHYECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTpomnbnas pabora
Brimonnenue
9K3aMeHAIlMOHHBIX
3aJaHuM




14.5 IT-o/c, 14.6

OK 05. OcymiecTBasiTh
YCTHYIO U TTUCBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBCHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
Y4eTOM 0COOCHHOCTEH
COLUAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4, 2.5 T1-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.711-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

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

P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 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

TectupoBanue
VYerHbIM onpoc
MaremaTuyeckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabot

3amura
WHIUBUTyJIbHBIX
MIPOEKTOB
KonTponbhas pabora
Brimosnnenue
HK3aMEHALMOHHBIX
3aJaHui

OK 06. ITposBasaTs

TPk IaHCKO-
NaTPUOTHYECKYIO TIO3UIIHIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJACHHUE Ha
OCHOBE TPaJAMITMOHHBIX
00II[eU€eIOBEYECKUX
[EHHOCTEN

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-0/¢,7.8,7.9, 7.10 II-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6

TectupoBanue
YcTHBIN onpoc
MaremaTnyeckuii
JUKTaHT
NunuBunyansHas
CaMOCTOSITEIbHAS
pabora
IIpencrasienue
pe3ynbTaToOB
NPaKTUYECKUX paboT




3amuTa TBOPUYECKUX

pabot
3amura
WH/IMBUyaJIbHBIX
MIPOCKTOB
KonTponbHas padbora
Beinosinenue
9K3aMEHAIMOHHBIX
3alaHU I
OK 07. CopeiicTBOBaThL P1,Temal.1,1.2,1.3II-0/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHMIO OKPYKAIOIIEH 1.6 YcTHBIN onpoc
cpeml, P2, Temnr 2.1,2.2,2.3,2.4,2.5 [I-0/c, | NMaremarmueckuii
pecypcochepexeruio, 12>§ Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 AMICTATT
dbdexrneHO nefcTBOBATE B | p 4: TeMbr 4.1: 4_2: 43,44, 4"5’ 4.6, VHauBuyanbHas
YpEe3BBIYAMHBIX CUTYAIUIX 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
PS5, Tems 5.1,5.2 paborta
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne
6.7 T1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yIIbTATOB

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17
P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 I1-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

MPAKTHYECKUX paboT
3anuTa TBOPYECKUX
pabot

3amura
WHIUBHTyJTbHBIX
MIPOCKTOB
KontponpHas padota
Brimonnenue
9K3aMeHAaIlMOHHBIX
3aJaHui
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