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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOM TUCIUIIJIMHBI «OJ1.07 MaTemaTnka»
1.1. MecTO IMCHHUILTHHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl
Oo6meobpazoBarenbaas nauciuiuimaa Q.07 MaremaTuka sBIsieTcsl 00sS3aTeIbHOW 4acThiO
o0mieo0pa3oBarenpHOrO IUKIa oOpa3oBaTenbHOW Tporpammbl B cootBerctBuu ¢ ®T'OC CIIO mo

npoeccun/cnerransaoct 53.02.01 My3bikanbHOe 00pa3oBaHue.

1.2. ]_[e.lm U INIAHUPYEMBIC PE3YyJbTAThl OCBOCHUSA JUCHUIIJIMHDBI:

1.2.1. Heau AMCUMILTAHBI

Conepxanne mporpaMMbl oOmeoOpazoBaTenbHOM auctuiinael «O.07 MartemaTukay

HaIpaBJICHO HA JOCTHIKXCHHUE CIICAYIOIINX ueneﬁ:

1. obecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUI O COLMANbHBIX, KYJIbTYPHBIX U
HCTOPHUYCCKUX q)aKTOan CTaHOBJICHHUA MaTCMaTUKU,

2. obecrnieueHrne C(HOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPHTMHUYECKOTO M MaTEeMaTHYECKOTO
MBIIIUICHUS;

3. obecrieueHne CcHOPMUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMHUYECKOTO M MAaTeMaTHYE€CKOTO
MBIIIUICHUS;

4. obecrieyeHre CPOPMHUPOBAHHOCTH YMEHUN TMPUMEHSTH MOJYYCHHBIC 3HAHHS MPH PEIICHUU

Pa3IMYHBIX 3a1a4;

5. obecneyeHue C(I)OpMI/IpOBaHHOCTI/I Hpe,I[CTaBJ'ICHI/Iﬁ (6] MaTCMaTHKEC Kak qaCTu
O6H.I€“I€J'IOBC‘ICCKOI>1 KYJIbTYpPbl, YHUBEPCAJIbHOM SA3BIKE HAYKH, IMO3BOJIAIOIIEM OIIMCHIBATHL U

HU3y4daTh pC€aJIbHBIC IIPOLUECCCHI U ABJICHUS.

1.2.2. Ilnanupyemble pe3yJibTAaThl 0CBOEHUsI 0011€e00pa30BaTeIbLHOM TUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue AucuUIUIMHa uMeeT npu popmupoBanuu U passutuu OK u I1K:

Kon HanmeHoBaHMe pe3ysibraTa 00ydeHMsI
O0mme KOMIeTeHINHN

OK 01. Bri6upats criocoOb! pereHust 3a1a4 npoGecCHOHANBHON AEITeTbHOCTH TPUMEHUTETHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Hcmons30BaTh COBpEMEHHBIE CPEACTBA IMOMCKA, aHAIM3a M MHTEPIpeTauy nH(opMaIuu
U HMHQOPMAIIMOHHBIE TEXHOJOTHH JUISl BBINOJHEHHS 3a1ad  Ipo(ecCHOHATbLHOU
NEATENLHOCTH;

OK 03. [InanupoBaTh W peajn30BBIBATh COOCTBEHHOE MPOQPECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, TMPEANPUHUMATEIHCKYIO JEATENbHOCTh B MpodecCHOHaNbHOU  cdepe,
WCIOJIb30BaTh 3HAaHUSA TO (PUHAHCOBOW TPAaMOTHOCTH B Pa3JIMYHBIX >KHU3HEHHBIX
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CUTYyaluAX;

OK 04. D¢ dhexTHBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJJICKTHBE U KOMAH/IE;

OK 05. OcymiecTBIATh YCTHYIO U INHCBMEHHYIO KOMMYHHUKAIMIO Ha TOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit ®enepan ¢ y4eTOM OCOOCHHOCTEH COIMAIBHOTO M KYIBTYPHOTO
KOHTEKCTA;

OK 06. [IposiBiIATE TPaKAAHCKO-NIATPUOTHUYECKYIO IO3ULMIO, JAEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HAa OCHOBE TPAJMLIMOHHBIX OOILEYEIOBEUECKUX LIEHHOCTEW, B TOM YHCIE C
y4ETOM TapMOHH3ALUU MEKHAIIMOHAIBHBIX M MEKPETUTUO3HBIX OTHOIICHUH, TIPUMEHSTh
CTaHJAPTHl AHTUKOPPYIIIHOHHOTO MOBEJICHHUS;

OK 07. CopelicTBOBaTh COXpPAaHEHHMIO OKPYXKAIOILEH Cpefbl, pecypcocOEepeKeHNI0, NPUMEHSTh

3HaHUS 00 M3MEHEHHWHU KJIMMaTa, MPUHIMIIE OEPEeKITMBOTO MPOU3BOACTBA, dPPEKTUBHO
JICMCTBOBATh B YPE3BbIYANHBIX CUTYALMSIX;




Ko u nanmenoBanue ¢popmupyeMbix

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

KOMIIeTeHI Uil Oo0mmue JlucuMivinHapHbIe
OK 01. Ber6bupatb ciocoObl perieHus TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, BJIQ/IETh MeTOolaMu JI0Ka3aTeIbCTB,
3a7a4 IpoecCHOHATIBHOM EATENFHOCTH | TPYIOJIIO0HE; QIrOpUTMaMU  pELIEHUs  3ajay;  yMEHHE
MIPUMEHUTEIBHO K Pa3IMUHbIM - TOTOBHOCTb K aKTUBHOM JIEATEIILHOCTH TEXHOJOITMUECKON | (OpMYyIUpOBATH ONPENCIICHUS, aKCHUOMBI U
KOHTEKCTaM; ¥ COIMAJIbHON HANpaBJIEHHOCTH, CIOCOOHOCTh TEOPEMBI, IPUMEHSITh ux, IIPOBOJUTH

WHUIIMUPOBATH, INITAHUPOBATH M CAMOCTOSTEIIEHO
BBITIOJTHATE TaKYIO JESTCIIEHOCTH;

- UHTEpEC K pazInyHbIM chepaM npodhecCHoOHATbHON
JIEATEILHOCTH,

OBnajieHne yHUBEPCATbHBIMU YICOHBIMH
[M03HABATEIbHLIMU JICHCTBUSIMHU:

a) 6a30BBIC JIOTUUECKHUE JICHCTBUS:

- CaMOCTOSTEIHHO (DOPMYIIUPOBATh M aKTYATU3HPOBATH
po0IeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBCHHBIN MTPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- OTIPEIEIISATH 1EJIU JeATEILHOCTH, 3aaBaTh TapaMeTPhl U
KPUTEPUHU WX JTOCTHKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHBBI B ICITEIILHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJbTATOB ILIEJISIM, OIICHUBATh PUCKU
MOCJIEACTBUI IEITEIBHOCTH;

- pa3BHBaTh KPEaTHUBHOE MBIILICHUE TTPU PEIICHUN
YKU3HEHHBIX TTPOOIeM

0) 6a30BBIC HCCIIEAOBATEIIBCKUE JCHCTBHS:

- BJIaJIETh HABBIKAMH Y4EOHO-UCCIIEI0BATENILCKON U
MIPOCKTHOM JIEATEIbHOCTH, HAaBBIKAMH pa3pelieHUs
npo0Oiem;

- BBISBJIAT IPUUHUHHO-CJIC/ICTBEHHBIE CBSI3U U
aKTyallu3UpOBaTh 33/1a4y, BBIIBUTaTh TUIIOTE3Y €€
pelleHus, HaXOAUTh apryMEHTHI [Tl I0Ka3aTeIbCTBa
CBOUX yTBEP)KJICHUH, 3a1aBaTh MapaMeTphbl U KPUTEPUU
pelweHus;

JI0OKa3aTeJIbHBIE PACCYKJIEHUS B XOJE PEIICHUS
3a/1a4;

- YMETb ONIEPUPOBATH IOHATUSMH: CTEIICHb
yycna, Jorapudm uucia; yMEHHE BBINOJHATH
BBIUMCIICHHME 3HAue€HUH U  npeoOpa3oBaHMs
BBIPOKEHUII CO CTENEHSAMU M Jiorapudpmamu,

npeoOpa3oBaHUs JPOOHO-paIMOHAIBHBIX
BBIPAKECHUI;

- YMETh OTIepHPOBATH TOHATHUSIMH:
panroHaIbHbIE, WpparroHaIbHbIE,

noKasaresbHble, CTeIIEHHBIE, JToTapupMUIecKue,
TPUTOHOMETPHUUECKHE ypaBHEHUS u
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATHUAMH: (QYHKIHSA,
HenpepbIBHAS byHKIHS, MIPOU3BOIHAS,
nepBooOpazHas,  ONpeAeNeHHbIH  WHTEerpai;
YMETh HaXOAWThb HPOU3BOIHBIC 3JIEMEHTAPHBIX
GbyHKIMA, UCHOJB3YSI CIPABOYHBIE MaTEpHUAIbL;
UCCJIEIOBaTh B MPOCTEHIIUX ciaydasx (pyHKUUU
HA MOHOTOHHOCTb, HaxXOJIUTh HAWOOJBLINE H

HAanMMCHBIINEC 3HA4YCHMHA (bYHKHHﬁ; CTPOUTH
Fpaq}I/IKI/I MHOT'O4YJICHOB C  HCIIOJIB30BaHHCM
alrapara MAaTEMATUYCCKOI'O aHaJIn3a,

OPUMEHATh MPOU3BOJHYIO IPU pEIIEHUH 3a/ad
Ha JIBIDKEHUE; pemaThb MPAKTUKO-
OpUEHTHPOBAaHHbIE 3aJ]aydl Ha HaWOOJBIIUE U
HalMEHbIINE 3HAUCHUs, Ha HAXOXJAECHUE IYTH,
CKOPOCTH M YCKOPEHUS;

- YMETb ONIEPUPOBATH NOHATUAMMU:




- QHAJIM3UPOBATH MTOJIYYCHHBIE B XOJI€ PEILCHUS 3a1a4i
PE3YyIbTaThl, KPUTHYCCKU OLICHUBATH UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATH UBMCHCHHUEC B HOBBLIX YCIIOBUSX,

- YMCTb IIEPCHOCUTH 3HAHWA B ITIO3HABATCIIbHYIO U
IMPAKTHUYCCKYIO oOnactu KHU3HCACATCIBbHOCTH,

- YMCTb UHTCIPHUPOBATh 3HAHUA U3 PA3HBIX MMPCAMCETHBIX
oOJjacrei;

- BBIIBUT'aTb HOBBIC UJICH, ITPEAJIaraTb OpUriHaJIbHbIC
IoAXO0dbl U PCIICHUSA

1 CIOCOOHOCTh MX UCHOJIB30BAaHUS B IO3HABATEIBHON U
COLMAIBHON ITPAKTHUKE

pauroHanbHast (yHKIKS, TOKa3aTelbHas
byHKIMS, cTeneHHas QyHKIu,
JorapupmMuyuecKas GyHKIus,
TPUTOHOMETpHUYECKHE (HYHKINHU, OOpaTHBIE
(GyHKIIUN; YMEHHE CTPOUTH IpadUKu H3yIEHHBIX
byHKIUH, HCTIOTB30BATh TPadUKU TIPU
U3yUYSHHH MIPOIECCOB M 3aBUCUMOCTEH, MpH
peIIeHn 331249 U3 APYruX y4eOHBIX MPEIMETOB
¥ 33/1a4 U3 PeaJbHOM JKU3HU; BBIPAKATh
dopMynaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

- YMeThb peliaTth TEKCTOBBIC 3aJaud pa3HbIX
TUNIOB (B TOM 4YHCIIE Ha TPOLEHTHI, JOJU U
4acTH, Ha JBWXKEHHe, paboTy, CTOMMOCTh
TOBApOB W YCIYT, HAJIOTH, 3aMaud W3 o01actu
yIIpaBJICHUS JAYHBIMH | CeMEHHBIMHU
duHAHCAMH); COCTaBIISATh BBIPAKCHUS,
yYpaBHEHHsI, HEPaBEHCTBA M HUX CHCTEMBI II0
YCIOBUIO 33/1a4d, HCCIEO0BaTh IOJyYEHHOE
pelIeHne W OLEHHWBATh IPaBJONOJOOHOCTH
PE3YIIBTaTOB;

- yYMEThb OIIEpHUpOBATh MOHATHSIMHU: CpEIHEe
apudMeTHyecKoe, MeauaHa, HauOoJspliee |
HavMEHbIICe 3HAYCHUS, pa3Max, AucCIepcus,
CTaHJapTHOE OTKJIOHEHHE YHCJIOBOTO Habopa;
YMETb U3BJICKATh, MHTEPIIPETUPOBATH
uH(pOpPMAaIHNIO, MPECTaBICHHYIO B TabIMIax, Ha
JMarpammax, rpadukax, OTPaXAIOLTYIO
CBOWCTBAa pEAIbHBIX IPOIIECCOB U SBICHUM;
OpPEACTaBIATh  HMHOOPMALUIO C  [OMOIIBIO
Ta0mIuIY u JHarpaMM; UCCIIEIOBATh
CTaTUCTHUYECKHE JlaHHbIE, B TOM YHCIE C
OpUMEHEHHEeM  rpaduyeckux  METOJOB U
AIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEpPUPOBATH MOHATHIMU: CITyYalHbIHI
OTIBIT U ClTy4aiiHOE COOBITHE, BEPOSITHOCTD




CIIy9aiilHOTO COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BAHUEM TpahUIeCKUX
METOJIOB; IPUMEHSATH (POPMYJIIBI CJIOKEHUS U
YMHOKEHUS BEPOSATHOCTEH, KOMOMHATOPHBIC
(dakTel 1 GOPMYIIBI TIPU PEIICHUH 3a/1a4;
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
3HAKOMCTBO CO CJIy4alHBIMU BEJIMYNHAMU,
yMEHUE TIPUBOJIUTH TIPUMEPHI TTPOSIBICHUS
3aKOHA OOJIBIITUX YKCE B IPUPOJHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

- YMETh OTIEPUPOBATH MOHATUSIMHU: TOUKA,
npsiMasi, TJI0OCKOCTh, MPOCTPAHCTBO, IBYTPAHHBIHN
YTOJI, CKPEIIMBAIOIIHUECS TPSMBIE,
MapauIeIbHOCTh U MIEPIICHIUKYISIPHOCTD
MPSIMBIX U TIFIOCKOCTEH, YTOJl MEXIY PSIMBIMH,
YTOJI MEXAY IPSIMOM M TUNIOCKOCTBIO, YTOJI
MEXY IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE MEXKIY TPSIMBIMH,
paccTosTHUE MEXIY TUIOCKOCTSIMU; YMEHHUE
WCITOJIh30BATh NP PEIICHUH 3a]1a4 N3YYCHHBIC
(haKThl ¥ TEOPEMBI TJIAHUMETPUH; YMEHUE
OIIEHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIIETO
MHUPA;

- YMETh ONIEPUPOBATH MOHATHUSIMH:
MHOTOI'PaHHHUK, CEYCHHE MHOTOTpaHHHUKa, KYO,
napajuiejenumnes, npusma, mupamMua, Gurypa u
MOBEPXHOCTh BpallleHUs, [IMIIMHIP, KOHYC, 1Iap,
cdepa, ceueHus GUrypsl BparieHusl, mioCKOCTh,
Kacaromjasicsi cepbl, HUIUHAPA, KOHYCa,
IJIOIA/Th TTIOBEPXHOCTH TUPAMUJIBI, TTPHU3MBI,
KOHYcCa, IIMJINHPA, TUIOMAIs chepbl, 00beM
Ky0a, IPsIMOYTOJIbHOTO Tapasuieienuea,
MUpaMU/Ibl, IPU3MBL, [IWIMHAPA, KOHYCa, 11apa;
yMeHHEe U300pakaTh MHOTOTPAHHUKH U
MOBEPXHOCTHU BpAIEHUsI, UX CEYEHUs OT PYKH, C




MIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh MPaBUJIbHBIE MHOTOT PAHHUKH;

- YMETh OTIEPHPOBATH MOHATHIMU: JIBHKECHHE B
IPOCTPAHCTBE, MOA0OHBIE (DUTYPHI B
POCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE
TJI0MA N TOBEPXHOCTEN U 00BEMOB MO I00HBIX
buryp npu peueHnu 3aaay;

- YMETh BBIYHUCIISITH TEOMETPUIECCKIAE BETMIHHEI
(nmuHa, yroJ, Miomaas, 00beM, TIoIaIb
MOBEPXHOCTH ), UCIIOJIb3YSl U3YUYEHHBIE POPMYIIbI
U METO/JIBI,

- YMETh OTIEPUPOBATH MOHATHIMU:
PSIMOYTOJTbHASI CUCTEMa KOOPIMHAT,
KOOPJWHATHI TOUKH, BEKTOP, KOOPIHMHATHI
BEKTOPA, CKAJSIPHOE ITPOU3BEACHUE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpA HA YHUCJIO; HAXOIUTh C TIOMOIIBIO
U3y4CHHBIX (POPMYIT KOOPAMHATHI CEPEAUHBI
OTpE3Ka, paCCTOSIHUE MEXKIY IBYMsI TOUKAMU;

- yM€Tb BBIOMPATh MOAXOAIINN U3Yy4EHHBIN
METOJ Ul PEeLIeHUs 3a7aukl, paclio3HaBaTh
MaTeMaTu4eckue GakTbl 1 MaTeMaTHYeCKHue
MOJIeJIN B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH
HIPUMEpPbl MATEMaTUYECKUX OTKPBITHIH
poccuiickoif 1 MUPOBOM MaTeMaTHYECKOM
HayKU.

- YMETh ONIePUPOBATH MOHATHIMU: OIIpeeNICHHE,
aKCcHMoMa, Teopema, CJIeJICTBUE, CBOMCTBO,
NPU3HAK, J0Ka3aTeNIbCTBO, PABHOCUIIbHBIE
(bopMynUpOBKH; yMEeHUE POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,




UCII0JIb30BAaTh METOJI MAaTEMATUYECKOI
UHIYKIIMW; TPOBOJUTH JI0Ka3aTeIbHbIE
paccyX/IeHus IIPH PELIEHUH 3a]1a4, OLICHUBATh
JIOTUYECKYIO IPABUIIBHOCTh PACCYXICHUI;

- YMETh OTIEPHPOBATH MOHATHIMU: MHOXKECTBO,
[IO/IMHO>KECTBO, OII€pallMK HaJ MHOKECTBAMU;
YMEHHE UCII0JIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN armapar JJIsi OMUCAHUS
peaTbHBIX MPOIECCOB U SBICHUNA MTPU PEIICHUN
3a/1a4, B TOM YHCJE U3 IPYTUX Y4eOHBIX
IIPEIMETOB;

- YMETh OTIEPHPOBATH MOHATHIMU: Tpad,
CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBATH
rpadsl pa3IMYHBIMU CLIOCOOAMH; UCIIOJIB30BAThH
rpadsl Ipu peleHun 3aay;

- yM€Th CBOOOJHO ONIEPUPOBAThH MOHATHAMHU:
COUETaHue, IePEeCTaHOBKA, YUCIIO COUYETaHUH,
YHCIIO NePeCcTaHOBOK; OMHOM HbroToHA; yMeHue
MIPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHus AJs pelleHus 3a/1a4;

-YMETb ONEPUPOBATh NOHATHIMU: HATYpAJIbHOE
YHCJI0, LIEJI0€ YHUCII0, OCTATOK 110 MOYIIIO,
paLMOHATIBHOE YUCII0, HPPALMOHATIBHOE YUCIIO,
MHOYKECTBA HaTypaJIbHBIX, LIENbIX,
paLMOHATIBHBIX, AEHCTBUTEIbHBIX YHCET,;
YMEHHUE HCII0JIb30BaTh IPU3HAKH JETUMOCTH,
HaUMEHbUIMKA OOIIMH AEIUTENb U HAUMEHbIIIEe
oOuiee kpaTtHoe, airopuT™ EBKkinnia nmpu
pelLIeHNH 3ajjay; 3HAKOMCTBO C Pa3JINYHbIMU
MNO3UIIMOHHBIMU CUCTEMAaMH CUHCIICHHUS;

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATUAMU:
CTETIEHb C LIEJbIM MT0Ka3aTeseM, KOPEHb
HaTypaJbHOM CTENEHHU, CTEIIEHb C
palMoHaIbHBIM IIOKA3aTeNIeM, CTENEHb C
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JEMCTBUTENBHBIM (BELIECTBEHHbBIM)
nokasaresem, Jorapudm 4rcia, CHHYC, KOCUHYC
¥ TAHT'€HC TPOU3BOJIBLHOTO YHCIIA;

- YMETh OTIEPHPOBATH MOHATHIMHU: TOXKIECTBO,
TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUHN U
HEPaBEHCTB, PABHOCHIIBHOCTh YPAaBHEHHIA,
HEPaBEHCTB M CHCTEM, pallHOHATIbHbIE,
UppanroHabHbIE, MOKa3aTeNIbHbIC, CTENICHHBIE,
JorapuPpMHUECKUE, TPUTOHOMETPUIECKHE
ypaBHEHHSI, HEPABEHCTBA U CUCTEMBI; YMEHUE
pemaTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
MIOMOIIIBIO PA3IMYHBIX TIPUEMOB; pelIaTh
yYpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
napaMeTpoM; TPUMEHSTh YPaBHEHHS,
HEPaBEHCTBA, X CHCTEMBI JUIsI PEIICHUS
MaTeMaTHYeCKUX 33/a4 U 3a7a4 U3 pa3INuHbIX
obJacTeld HAyKu W peaIbHOW KU3HH;

-yMeTh CBOOOHO ONEPUPOBATH MOHATHAMU:
rpaduk QyHKuH, oOpaTHas QyHKIINS,
KOMMO3UIUS QYHKIIUN, TUHEHHAsS QYHKIINS,
KBaJipaTuyHasi QyHKIIMS, cTereHHast (YHKIIHS C
LEJIBIM TI0Ka3aTesieM, TPUTOHOMETPUYECKUE
¢dbyHKIMH, 0OpaTHBIE TPUTOHOMETPUUYECKUE
byHKIMH, TOKa3aTeabHas U Jorapugmuyeckas
(GYHKIIUW; YMEHHE CTPOUTH Tpaduku GyHKITUH,
BBITIOJTHATH MpeoOpa3oBaHus rpaguKoB

b yHKIHIH;

YMEHHE UCII0Jb30BaTh rpadpuku GyHKUUN 115
M3Y4YEHUs MPOLIECCOB U 3aBUCHUMOCTEH Mpu
peLIeHUH 3aj1ay U3 APYTUX YUeOHbIX IPEAMETOB
U U3 PeaTbHOM KU3HU; BBIpakaTh POpMyIaMH
3aBUCHUMOCTH MEX]Ty BETUUMHAMU;

yMeHHUe CBOOOHO ONEPUPOBATH MOHATUAMHU:
YETHOCTh (DYHKIIMH, IEPHOJIUYHOCTH (PYHKIUH,
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OTPAaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
byHKIIUY, SKCTpeMyM (DYHKIMH, HanOoJIbIIee 1
HaMMEHbIIee 3HAYCHUs (PYHKIIMHN Ha
POMEXYTKE; YMEHHUE MPOBOIANUTH MCCIICIOBAaHHE
byHKIIUY;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpaduku
(GyHKUMI JUIsl pelieHysl ypaBHEHUH, HEPABEHCTB
W 3aJ]a4 ¢ mapaMeTpaMu; U300paxaTb Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- yMeTh CBOOOTHO OTIEPHPOBATH TTOHATHIMU:
MOCJIEZIOBATEIbHOCTD, apu(pmMeTndecKas
nporpeccusi, reOMeTpudecKast porpeccus,
OecKkOHEeYHO yObIBarolIasi reoMeTpuyecKas
Iporpeccusi; yMeHue 3aJ1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C TIOMOUIBIO
PEKYPPEHTHBIX (GOPMYIT;

- YMETh ONIEPUPOBATH MOHATHIMU:
HEMPEPHIBHOCTh (PYHKIIMHU, aCUMITOTHI Tpaduka
(byHKIMY, TIepBasi U BTOpasi IPOU3BOIHAS
(GYHKIIUH, TEOMETPUYCCKUI 1 (PU3HICCKII
CMBICIT IIPOU3BO/IHOM, IIEpBOOOpa3Has,
OIpe/IeIeHHBI UHTErpal; yMEHUE HaXOAUTh
acUMITOTHI rpaduka GyHKIUHU; YMEHHE
BBIUUCJIATH IPOU3BOIHBIE CYMMBI,
IPOMU3BEICHNUS, YACTHOTO U KOMIIO3UIUH
(byHKIUI, HAXOAUTh YPaBHEHUE KacaTeIbHOM K
rpaduky GyHKIUY;

YMEHHUE HCII0JIb30BaTh IPOU3BOAHYIO VIS
uccie10BaHus QyHKIMM, A1 HAXOXKAECHUS
HAWJIYYILero penieHus B MPUKIaJIHbIX, B TOM
YHCie COLMATbHO-3KOHOMUYECKUX U
du3nUeckux 3agadax, 1Jis OnpeeseHus
CKOpPOCTHU ¥ YCKOPEHHUSI; HAXOIUTh MJIOLIAU U
00BbeMbI PUTYp ¢ TOMOIIBIO HHTETpasa;

12




MPUBOIUTH TIPUMEPHl MATEMATHYECKOTO
MOJICIIUPOBAHUS C TOMOIIBIO
mudhepeHIInaTbHBIX YpaBHEHU;

- YMETh ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJTIyJTb ¥ aPTYMEHT KOMIUIEKCHOTO YHCIa,
¢dopma 3anucu KOMIUIEKCHBIX YHCEell
(reoMeTpuYecKas, TPUTOHOMETpUIecKas U
anredpanyeckasi); yMETb IPOU3BOJUTH
apudmMeTHIeCKre ACUCTBHS ¢ KOMITJICKCHBIMA
YHUCIIAMU; TTPUBOIUTH IIPUMEPHI UCTIOTH30BAHS
KOMIUIEKCHBIX YHCET;

- YMeTh CBOOOTHO OTIEPHPOBATH TOHSATHIMU:
cpennee apupMETHIECKOe, METMaHa,
HanOoJIbIIIee M HaWMEHbIIIee 3HAYCHHUS, pa3Max,
TICTIEPCHsI, CTAHIAPTHOE OTKIOHEHHE JIJIS
OTIMCaHWsI YUCIIOBBIX JaHHBIX; YMCHHE
UCCIIEIOBATh CTATHCTUYECKUE IaHHBIC, B TOM
YHCIie ¢ MPUMEHEHHEM TPa@UIECKIX METOJ0B U
ANIEKTPOHHBIX CPEJICTB; rpaduIecKu
UCCIIEIOBATh COBMECTHBIC HAOIFOICHUS C
MIOMOIIIBIO JIHarpaMM PacCEUBaHUS U JIMHEHHON
perpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTU COOBITHH C
UCTIOJIb30BaHUEM I'pahUIECKUX METOJIOB;
NPUMEHSTH VIS PEUICHUs 331249 POPMYJIbI
CJIOKCHUSI 1 YMHOXKEHUS BEPOSITHOCTEH,
(bopMyIty MOJHO# BEpOSATHOCTH, (hOPMYITY
bepnymiu, komOuHaTOpHBIE (PAKThI U HOPMYIIBI;
OIICHUBATh BEPOSTHOCTHU PEATbHBIX COOBITHH;
YMEHHE ONIEPUPOBATh MOHATUSAMHU: CITydaitHast
BEJIMYMHA, pacpe/ie]IeHHe BEpOSITHOCTEH,
MaTeMaTH4eCKOe OKUIaHHE, TUCTIEPCHS U
CTaH/JapTHOE OTKJIOHEHHE CITyJaitHOM
BEJIMYMHBI, QYHKIIUHU pacnpeieNeHus U
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IJIOTHOCTU PaBHOMEPHOIO, ITOKA3ATEIBHOIO U
HOPMAJIBHOTO pacIpeielIeHUN; yMEHUE
UCII0JIb30BATh CBOKMCTBA U3yYEHHBIX
pacrpeneneHni JUisl peleHus 3a1ad4;
3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX
YKCeJl, METO/Ibl BHIOOPOYHBIX UCCIIEI0BAHUM;
yYMEHUE IPUBOAUTH IPUMEPHI IIPOSBICHHUS
3aKOHa OOJIBIIMX YHUCE B MPUPOIHBIX U
0OIIIECTBEHHBIX SIBJIEHUSIX;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUAMHU:
TOYKA, IpsiMasi, III0CKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKAN yroJ, IBYIPaHHbBIN yro,
TPEXTPaHHBIN YroJl, IepeceKaronumecs,
NapaJyIeIbHbIE U CKPEIIUBAIOLINECS IPSIMBIE,
MapaJUIEIbHOCTh U MEPIICHIUKYISIPHOCTD
HPSIMBIX U IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH,
YroJI MEXAY IPSAMOM U INIOCKOCTBIO, YroJl
MEXy INIOCKOCTSMM; YMEHHE UCIIOJIb30BATh
IPU PELICHNN 33/1a4 U3y4eHHbIE (PaKThl U
TEOPEMBI INITAHUMETPUH; YMEHUE OLICHUBATH
pa3Mepbl 00BEKTOB B OKPYXAIOIEM MHPE;
YMEHHE OIIEPUPOBATH MOHATUAMM:
MHOTOTPaHHUK, CEYEHUE MHOTOI'PaHHUKA,
IIPABWJIBHBIN MHOTOI'PaHHUK, ITPU3Ma,
nupamuza, GUrypa U HoOBepXHOCTb BpallCHUS,
LWINHAP, KOHYC, 1ap, cgepa, pa3BepTka
IIOBEPXHOCTHU, CEUEHUS KOHYCa U LIMJIUHAPA,
NapaJuleJIbHbIE OCU MJIM OCHOBAHUIO, CEUEHUE
11apa, MI0CKOCTh, Kacarowiasics chepsl,
LWIMH]PA, KOHYCA; YMEHHUE CTPOUTD CEUECHUE
MHOTOT'paHHHKa, H300pakaTb MHOTOT'PaHHUKH,
(GUrypsl 1 TOBEPXHOCTH BpAILIEHUS, UX CEUCHHUS,
B TOM YHCJIE€ C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHUE IIPUMEHATh CBOWCTBA NF€OMETPUUECKUX
buryp, caMocTosiTesIbHO (OPMYIIUPOBATH
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OTIpE/ICIICHNUS N3y9aeMbIX (UTYp, BHIABUTATH
TUIOTE3bl O CBOMCTBAX M MPU3HAKaX
reoMeTpuieckux (Guryp, 000CHOBBIBAThH MU
OTIPOBEPTaTh MX; YMEHUE TIPOBOIUTH
KJIacCu(UKAIIIO (PUTYD 110 PA3TUIHBIM
NpU3HAKaM, BBITIOJIHATH HEOOXOIUMBbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMeTh CBOOOTHO OTIEPHPOBATH TOHATHIMHU:
wionaap Gurypsl, 00beM QUIyphl, BEIUYHNHA
yII1a, PacCTOSIHUE OT TOYKHU J0 TUIOCKOCTH,
paccTosiHIE MEXTy IPSMBIMH, PACCTOSHHIE
MEXTy TUTOCKOCTSIMHU, TIJIOMIAh chepsl,
TUTOIAIh IOBEPXHOCTH MTHUPAMU/IBI, TPU3MBI,
KOHyCa, IIJINH]Ipa, 00BEM Kyda,
IPSIMOYTOJTBHOTO TTapajuIesenuIe/1a, TMPaMH/IH,
NIPU3MBI, IWIMHAPA, KOHYCa, [1apa; yMEHHE
HAXOIUTh OTHOIIEHNE 00HEMOB IT0I00HBIX
uryp;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMH:
JBUKEHHE, MTapajlIeNIbHbIN TepeHoc, CAUMMETPUS
Ha TUIOCKOCTU U B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue 1Mo00us, MOA0OHBIE PUTYPHI;
YMEHHE pacrlo3HaBaTh paBHbIE U MOJI00HBIE
burypsl, B TOM 4Hcie B IPUPOJIE, UCKYCCTBE,
aApXUTEKTYypE; yMEHUE UCIOIb30BaATh
F€OMETPUYECKHE OTHOIICHHUSI, HAXOUTh
reOMETPUYECKHE BETMYHMHBI (JUIMHA, YOI,
I0M1a/1b, 00BEM) MPH PEIICHUHU 33724 U3
JIPYTUX y4EOHBIX MIPEIMETOB U U3 peaibHOU
KU3HH,

- yM€Th CBOOOTHO ONIEPUPOBATH MOHATUAMU:
IpSMOYTOJIbHAsI CUCTEMa KOOPMHAT, BEKTOD,
KOOP/AWHATHI TOUYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
4HCII0, Pa3oKeHHUe BeKTopa o 6as3ucy,

15




CKAIIIPHOE IIPOU3BEIACHUE, BEKTOPHOE
IIPOU3BENICHUE, YTOJI MEXKy BEKTOPaMU; YMEHHE
UCII0JIb30BAaTh BEKTOPHBIN U KOOPAUHATHBIN
METOJ IJIsl PELICHHS T€OMETPUYECKUX 3a1a4 U
3a/1a4 APYTuX y4eOHBIX MPEAMETOB;
OTNIEPUPOBATH MOHATUSIMH: MaTpuiia 2x2 u 3x3,
OIIPENEIUTENb MAaTPULIBI, TEOMETPUUYECKUN
CMBICJI OIIPEACIIUTENS;

- YMETh MOJIENIMPOBATH PEAIbHBIE CUTYAllMU Ha
A3bIKE MAaTEMATUKH; COCTABIIATH BhIPAXKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBMIO 33/1a4H, UCCIIEIOBATh ITOCTPOECHHBIE
MOJIETIU C UCII0JIb30BAHUEM ammapara aireOpsl,
WHTEPIPETUPOBATH ITOTYUEHHBIN pe3yibTaT;
CTPOUTHh MaTEMaTUYECKUE MOJEIIN C TOMOIIBIO
F€OMETPUYECKUX MOHATUHN U BEIMYHH, PellaTh
CBSA3aHHbBIC C HUMH IIPAKTUYECKUE 3a]1a4H;
COCTAaBIIATH BEPOATHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH OIYYECHHBIN pe3yJIbTaT;
pelaTh NPUKIAIHbIE 33Ja4X CPEICTBAMU
MaTEMaTHYECKOT0 aHAJIN3a, B TOM YHUCIIE
COLIMAIBHO- SKOHOMMYECKOTO U (PU3HUECKOrO
Xapakrepa;

- YMEHHUE BBIOMPATh MMOAXOISIIUN METO IS
peILIeHNs 3a1a41; TOHUMaHUE 3HAYUMOCTH
MaTEMaTHKHU B U3y4YEHUH IPUPOJHBIX U
0O0I1eCTBEHHBIX IPOLIECCOB U SBICHUMN; YMEHUE
pacro3HaBaTh IIPOSIBIICHUE 3aKOHOB MaTEMAaTUKH
B UCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITUI POCCUICKON U
MHPOBOM MAaTEMaTUYECKON HAYKU

OK 02. Vcnonp30BaTh COBPEMEHHBIE
Cpe/cTBa TIOUCKA, aHAIN3a U
WHTEpIpEeTalii HHPOPMALIUU U
WHGOPMAIIMOHHBIC TEXHOJIOTUH IS

B o0Oiactu IOCHHOCTH HAay4YHOT'O IIO3HAHUA: -
C(I)OpMI/IpOBaHHOCTB MHPOBO33pCHUA, COOTBCTCTBYIOLICTO
COBPECMCHHOMY YPOBHIO PAa3BUTHA HAYKU U O6H.ICCTBCHH01>1
ITPAKTHUKH, OCHOBAHHOTI'O Ha JAUAJIoTe KYJIBTYP,

'C(I)OpMI/IpOBaHHOCTL MHPOBO33pPCHU,
COOTBCTCTBYIOLICTO COBPCMCHHOMY  YPOBHIO
pPa3BUTHA HAYKH U O6H.[6CTBCHHOI>1 IMMPAKTHUKHU,
OCHOBAHHOTO Ha JAUAaJIore KYJIBTYP,
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BBITIOJTHEHUS 33/1a4 PO (HecCHOHATbHON
JEATENBHOCTH;

CIIOCOOCTBYIOIIIETO ~ OCO3HAHUIO  CBOETO  MeCTa B
MOJIMKYJIbTYPHOM MUDE;
- COBEpLICHCTBOBAHUE  SA3BIKOBOM M  YUTATEIbCKOM

KYJIbTYPbI KaK CpPEJCTBA B3aUMOJICUCTBUSI MEXKIY JIFOJbMH
Y [IO3HAHUS MUPA;

- OCO3HAaHME ILEHHOCTM  HAy4YHOM  JEATEIBHOCTH,
TOTOBHOCTH OCYLIECTBJIATh IIPOECKTHYIO 51
HCCIEA0BATENBCKYIO ACSATENIBHOCT WHAWBUAYAIBHO WU B
rpymnme.

OBnanenue YHUBEPCAIbHBIMHU y4eOHBIMU

IIO3HABAaTCJIIbHBIMU HeﬁCTBHHMH:
B) paboTa ¢ uHpopmaiuei:

- BJIaACTb HABBIKAMH IIOJYUCHHUA I/IH(l)OpMaHI/II/I u3
HUCTOYHHNKOB Pa3HBIX THUIIOB, CaMOCTOATEIBHO
OCYIICCTBJIATH IIOHCK, aHaJIn3, CHUCTEMAaTU3allui0 M

WHTEPIpETAN0 WHGOPMAMK pa3InIHBIX BUAOB U (Gopm
MIPEJICTaBJICHHS;

- CcOo3/7aBaTh TEKCTHI B Pa3IMYHBIX (opMarax C y4eToM
Ha3HaYeHUs WH(OPMAIIUHU U IEJICBON ayTUTOPUH, BEIOUpast
ONTHMATLHYIO (POPMY TIPEIICTABICHHUS W BU3YaJIU3AllHH;

- OIICHUBATh JOCTOBEPHOCTbH, JJCTUTUMHOCTh MH(OPMAITHH,
€¢ COOTBETCTBHE IIPAaBOBBIM M MOPAJIbHO-3THYCCKHM
HOpMaM;

- HCII0JIB30BaTh CPEJICTBA HH(OPMALIMOHHBIX U
TEXHOJIOTUH B PCIICHUM KOMMYHUKATUBHBIX W 3a7ad C
COOII0IEHUEM

KOMMYHHUKAIITHOHHBIX

KOTHUTHBHBIX,

OpraHu3aIMOHHBIX

TpeOOBAaHUH  JPrOHOMHKH, TEXHHUKH  OC30IaCHOCTH,
TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX M ATHUUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

- BIAJCTh HaBbIKAMH PACTMO3HABAHHMS U  3AlllUTHI
uH(bopMaIu, HHPOPMAIIMOHHON 0€30TTaCHOCTH TMYHOCTH

CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHNUE SI3BIKOBOM u
YUTATEIBCKON KYJIbTYpPBbI KaKk  cpeacTtsa
B3aI/IMOI[eI7ICTBI/I$I MCXKAY JIOAbMU W IO3HAHUMA
MHPA;

- OCO3HAaHME LIEHHOCTH HAY4YHOW JEATEIBHOCTH,
TOTOBHOCTbH OCYILIECTBIIATh TPOCKTHYIO U

- YMETh OIepupoBaTh MOHSTUSIMHU:
panuoHagbHas ¢byHKIMS, MoKazareibHast
byHKIMS, CTEIEHHAas GbyHKIMS,
Jgorapudmuueckas GyHKIMS,
TpUrOHOMeTpHueckue  (QyHKIuH, oOpaTHbIE
(GyHKIMH; YMEHUE CTPOUTDH IpaQUKU N3YUYE€HHBIX
byHKUMH,  UCHONB30BaTh  Ipaduku  TpU

W3YYEHUU TIPOIIECCOB W 3aBUCUMOCTEH, TIpH
pelIeHnH 3aa4 U3 JPYTUX Y4eOHBIX IPEeIMETOB
M 3a7ad M3 pealbHON JKU3HU; BBIpaXaTb
dbopMynamMu 3aBUCUMOCTHU MEXy BEIMUNHAMU;
- YyMETb ONEpUPOBATh MOHSATHIMH: TOXKIECTBO,
TOKJIECTBEHHOE TMpeoOpa3oBaHue, ypaBHEHUE,

HEPaBEHCTBO, cucrema ypaBHEHUI u
HEPAaBEHCTB,  PaBHOCHIBHOCTb  ypaBHEHHIA,
HEPaBEHCTB U CHUCTEM,  pallOHAJIbHEIE,

UppalMoOHalibHbIe, MOKa3aTebHble, CTEIECHHBIE,
JorapuMuyuecKue, TPUTOHOMETPHUUECKUE
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI; YMETh
peliaTth ypaBHEHHUS, HEPaBEHCTBA M CHUCTEMBI C

IIOMOIIBIO Ppa3INIHbIX IIPUCMOB; peuiaTb
YpaBHCHUA, HCPaBCHCTBA n CHUCTCMBI C
napameTpomMm; IMPUMCHATDH YpaBHCHUA,
HCPAaBCHCTBA, HX CHCTCMbI [JIsI  PCHICHHUA

MaTeMaTUYeCKUX 3aJad U 3a7a4 U3 Pa3IudHbIX
oOacTeil HayKu U pealbHOM KHU3HH;
- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHIMU:
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JBUKECHHE, NTapaJUICIbHBIN IIEPEHOC, CUMMETPUS
Ha IUIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT,
npeobOpa3oBanue Mojao0us, MOJ00HBIE (DUTYPHI;
YMETh pacro3HaBaTb paBHbIE M I0J0OHbBIE
¢Gurypsl, B TOM 4HCJI€ B NPUPOAE, HUCKYCCTBE,

APXUTEKTYPE; YMETh WCIIOJIb30BaTh
reOMETPUIECKUE OTHOIICHHSI, HaXOJWTh
TCOMETPUYCCKHE BEJIWYMHBI  (JUIMHA,  YTOJ,
momaas, OO0BEM) TpPH pPEHICHHH 3a7ad U3

JIPYTUX Y4eOHBIX MPEAMETOB U M3 pealbHOI
KU3HH

OK 03. [TnanupoBath U peasnu30BbIBaTh
cobcTBeHHOE MPO(HEeCCHOHATBFHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIBCKYIO IS TEILHOCTD B
npodeccroHabHOM cdepe,
UCIOJb30BATh 3HAHUA 110 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3IMYHbIX )KMU3HEHHBIX
CUTYaLUsX;

B oGnactu 1yXxOBHO-HPaBCTBEHHOTO BOCITTUTAHHUS:

- ¢hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
STHYECKOTO ITOBEICHUS;

- CIOCOOHOCTH OIIEHUBATh CUTYAITUIO U IIPUHUMATD
OCO3HAHHBIE PEIIECHUS, OPUCHTUPYACh HA MOPATTLHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHWE JUYHOTO BKJIaJla B TIOCTPOCHUE YCTOWYMBOTO
Oynymuiero;

- OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEISAM U (WJIH)
IPYTUM dYj€HaM CEMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHSATUS LEHHOCTEH CEMEWHOW KU3HU B
COOTBETCTBUU C TPAIULIHUIMH Hapo 0B Poccuu;

OBnageHue YHUBEPCATbHBIMHU PEryJISTUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO  OCYUIECTBJIATH  MO3HABATEIbHYIO
NESATEIbHOCTh,  BBIABJIATH  MPOOJEMBI,  CTaBUTh H

(dhopmynupoBaTh COOCTBEHHBIE 337]a4u B 00pa30BaTEIbHOM
JESATENbHOCTH U )KU3HEHHBIX CUTYaLIUsIX;

- CaMOCTOSITEIbHO COCTABIIATH TJIaH PEIICHHUS MPOOIEMBI C
Y4ETOM HMEIOIINXCS pecypcos, COOCTBEHHBIX
BO3MOYHOCTEHN U MPEANOYTECHUM;

- ZIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

CrocoOCTBOBATH (POPMHUPOBAHUIO U TIPOSBICHHUIO IIUPOKOMA

- YMeTb OMepupoBaTb MOHATUAMMW: pPaLMOHa/bHble,
MppauMoHanbHble, TOKasaTe/ibHble, CTEMEeHHbIE,
norapudmmuyeckue, TPUrOHOMETpUYEecKue
YPaBHEHMWA U HePaBEHCTBA, UX CUCTEMbI;

- YMeTb OMnepupoBaTb MOHATUAMWU: MHOTOTPAHHMK,
ceyeHWe MHOrorpaHHuWKa, Kyb, napannenenvnes,
npuMsama, nupamuga, ¢urypa M NOBEPXHOCTb
BPALLEHUA, LMANHAP, KOHYC, Wap, cdepa, cevyeHun
burypbl BpalLeHusa, NNOCKOCTb, Kacalowanca coepbl,

UMAMHAPA,  KOHyca, nJowagb  MOBEPXHOCTU
nupamuAabl, NPU3Mbl, KOHyca, UMAMHAPA, NAOWaab
cdepsl, obbem Kyba, NPAMOYronbHOro

napannenenunena, nMpamugbl, NPUsMbl, LUANHAPA,
KOHYCa, Wapa; ymeHne n3obpaxkaTb MHOTOrPaHHUKM
M MOBEPXHOCTU BPALLEHWSA, UX CEYEHUA OT PYKW, C
NOMOLLbIO YepTeKHbIX WNHCTPYMEHTOB n
3/IeKTPOHHbIX  CPeacTB; yYMeTb  pacnosHasaTb
CMMMETPUIO B MPOCTPAHCTBE; YMETb Pacrno3HaBaTb
NpPaBUbHbIE MHOTOrPAHHUKK; - YMETb OMNepmnpoBaTh
NOHATUAMM: NPAMOYro/ibHaA CUCTEMA KOOPAMHAT,
KOOpAMHaTbl TOYKM, BEKTOP, KOOPAMHATbI BEKTOPA,
CKanApHoe Npou3BeAeHMe, YTON MeXAY BEKTOpamMmu,
CYMMa BEKTOPOB, NMPOU3BELEHNE BEKTOPA Ha YMUCAO;
HaxoAMTb C MNOMOLLbIO  M3y4YeHHbIX dopmyn
KoOpAuHaTbl cepeAuHbl  OTpe3Ka, paccToAHue
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SpYAMLMHM B pa3HbIX o00nacTAX 3HAHUH, IOCTOSHHO
MOBBINIATh CBOM  OOpa3oBaTEeNbHBIN M KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MPUEMbI pe(IIEKCHUH JUTS OLICHKH CHTYAallUH,
BbIOOpA BEPHOTO PELICHUS;

- YMEThb OLICHMBAaThb PUCKH M CBOEBPEMEHHO IPUHUMATH
peueHus 1o X CHUKEHHUIO;

B) OMOILIMOHANBHBIA  WHTEJUIEKT,  MPEANOJararonini
c(hopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIlMU, BKJIIOYAIONIEH CTPEMIIEHHE K
JIOCTHIKCHHIO LEeTH i ycIexy, ONTHMH3M,

WHUIHUATUBHOCTb, YMCHHC HeﬁCTBOBaTB, UCXO0Os1 U3 CBOUX
BO3MOKHOCTEH;

- SMIATHM, BKIIOYAIOMIEH CIOCOOHOCTH IOHUMATH
OMOILIMOHAIILHOE COCTOSIHHUE JOPYIUX, YYHUTBIBATL €ro IpPU
OCYILIECTBJIEHUH  KOMMYHHKAIIHH, CITOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

- CONMalbHBIX HABBIKOB, BKIIIOYAIOIMIUX CIOCOOHOCTh
BBICTPAUBATh OTHOIICHHMS C IPYTUMH JIIOJIbMH, 3200 TUTHCS,
MPOSIBIISITh MHTEPEC M pa3peniaTbh KOHMIUKTHI

MeXKAY ABYMA TOYKAMM

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBAThH M PabOTaTh B
KOJUICKTHBE U KOMAH/IE,

FOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIQJICHUEC  HaBBIKAMH  Y4€OHO-HMCCIIEOBATEIBCKOM,
MIPOCKTHOM M COIUATILHOM IEeSITEIbHOCTH;

OBnageHue YHUBEPCATbHBIMHU KOMMYHHKAaTUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHas ACSATEIBHOCTD:

- MOHUMAaTh U UCMOJb30BaTh MPEUMYIIIECTBA KOMAHIHOU U
UHAUBUAYaIbHON paboThI;

- IPUHUMATh [IeTTH COBMECTHOM JIeSTENBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTHIKEHHIO: COCTABIATH IIaH JACUCTBUMN, pacIpeieNsTh
POJIK C YU€TOM MHEHHI YYaCTHHUKOB O0CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

- YMETb OIEpPHUpPOBATh MOHATHSAMH: CIydailHbIN
ONBIT W Cly4ailHO€ COOBITHE, BEPOSTHOCTD
CIIy4alHOTO  COOBITHSI; yYMETh  BBIYUCISTH
BEPOSITHOCTh C HCMOJIb30BAaHUEM TIpadUUECKUX
METOJIOB; HPHUMEHSTH (POPMYINIBI CIOXKEHUS H
YMHOKEHHUSI BEpPOSTHOCTEH, KOMOMHATOpHbIE
daktel u QopmMynbl TpU PpEUICHUH 3aady;
OIICHUBATh BEPOSITHOCTU pPEalbHBIX COOBITHIA;
3HAKOMCTBO CO CIly4yallHBIMH BEJIUYHMHAMH,
YMEHHE TMPUBOJUTH TPUMEPHl  MPOSBICHUS
3aK0oHa OONIBIIUX 4YHUCENl B TNPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- yMeTb CBOOOJHO OTEpPUPOBATH TOHSTHUSIMHU:
CTENEHb C IIeJNbIM  TIOKa3aTeleM, KOPEHb
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- KOOPJMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSIX
pealbHOr0,  BHUPTYAJIBHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS,

- OCYILIECTBJISATh ITO3UTUBHOE CTPATErMYECKOE MOBEJACHUE B

pPa3NUYHBIX  CHTYallHSX, IMPOSBIATH TBOPYECTBO U
BOOOpakeHne, ObITh HHUIINATHBHBIM.

OBnajieHue YHHUBEPCATbHBIMU PETYIATHBHBIMU
JICWCTBUSMU:

T') IPUHATHE ce0s U IPYTUX JIIOIEH:

- IPUHMMATh MOTHUBBI U apryMEHTbI JPYTUX JIOAEH Npu
aHaJIN3€ pe3yJabTaTOB JEATEIbHOCTH;

- NpU3HaBaTh CBOE MPaBO WU MpPaBO APYrux JIOJed Ha
OIINOKU;

- pa3BUBaTh CIOCOOHOCTh MOHMMATh MHUP C TO3UIUHU
JPYroro 4yejioBeka

HaTypaJlbHON CTENEHH, CTENEHb C
pallMoOHaJIbHBIM  IIOKAa3aTeleM, CTENEeHb C
JIECTBUTEIILHBIM (BEILIECTBEHHBIM)

nokasaresem, Jiorapudm 4gucia, CHHYC, KOCHHYC
Y TAHT'€HC IPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJIHO ONEpPUPOBATH MOHITUSIMHU:
rpapuk  ¢yHkumu,  oOpatHas  QYHKIHS,
KOMIIO3uIUsl (yHKIMM, JuHeHHas ¢QyHKIMs,
KBaJpaTU4yHasi (yHKLUS, CTeNeHHas (QYHKLUS C
LeNbIM  TOKa3aTelleM, TPUTOHOMETPUUYECKUE
¢yHKIMHM, OOpaTHblE  TPUTOHOMETPUYECKHE
¢GyHKIMM, TOKa3aTelbHas U Jorapudmuyeckas
GyHKIMM; YMETb CTPOUTh TpapuKu (YHKIHH,
BBITTOJIHATh npeoOpa3oBaHus rpadukoB
byHKITUH];

- YyMETb HUCIOJIb30BaTh Trpaduku (YHKIMHA s
U3y4eHMs] MPOLECCOB M 3aBHCUMOCTEH IpH
peLIeHNH 3aJa4d U3 JPYTUX y4eOHBIX MpPeAMETOB
U U3 peaJbHOW JKU3HU; BbIpaXkaTb (hopMynamu
3aBHCUMOCTH MEXAy BEJIMUNHAMY;

- CBOOOJHO ONEpPHUPOBATh MOHATHAMU: YETHOCTb
byHKINH, MEePUOIUIHOCTD dbyHKINH,
OTPaHUYEHHOCTh  (DYHKLIHMH, MOHOTOHHOCTb
GyHKIIUU, KCTpeMyM (YHKIIUH, HAauOoJIbIIee U
HalMEHblIee 3Ha4YeHUs byHKIMH Ha
IPOMEKYTKE; YMETh IPOBOJUTH HCCIIEIOBAHUE
byHKIMH;

- yMeTb HCIOJIB30BaTh CBOWCTBA W rpaduku
(GyHKIUI U pelieHus] ypaBHEHUH, HEPaBEHCTB
U 3aJad C InapameTrpamM; H300paxkaTb Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI
ypaBHEHMH, HEPABEHCTB U X CUCTEM

OK 05. OcyriecTBiATh YCTHYIO U
MACbMEHHYIO KOMMYHHKAIIMIO Ha
rOCYJIapCTBEHHOM si3bIKe Poccuiickon

B 00mact 3cTETHYECKOr0 BOCITHTAHUS
- OCTETUYCCKOC OTHOIICHUC K MHUPY, BKIIHOYUAA ICTCTHUKY
6LITa, HAay4dJHOI'O M TCXHHUYCCKOI'0 TBOPYCCTBA, CIIOPTA,

- YMCTb OIICPpUPOBATH NOHATUAMU: CPECAHEC
apI/I(I)MeTI/I‘leCKOG, MCuaHa, HauOOJIbIICE U
HAMMCHBIICC 3HAUCHU A, pa3Max, JUCIICPCHU,
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®degepannu ¢ yueTroM 0CoOOEHHOCTEN
COIIMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;

TpyAa U OOIIECTBEHHBIX OTHOIICHUH;

- CIMOCOOHOCTH BOCIIPUHUMATE PA3INYHBIC BUIBI
WCKYCCTBA, TPAJAUIIMH U TBOPYECTBO CBOETO H IPYTHX
HaApOJIOB, OIIyIIaTh SMOIMOHAILHOE BO3/ICHCTBUE
UCKYCCTBA;

- YO©)KICHHOCTh B 3HAYMMOCTH JIJIsl JIMYHOCTH U OOIIIECTBA
OTEUECTBEHHOT'O U MUPOBOTO MCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TPAJIUIIUH U HAPOHOTO TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPKEHUIO B PA3HBIX BUIAX
HCKYCCTBA, CTPEMJICHHE TIPOSIBIISITh KAY€CTBA TBOPUCCKOM
JUYHOCTH;

OBnajieHre YHUBEPCATBHBIMA KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

a) oOmieHue:

- OCYIIECTBJIATh KOMMYHHKAIIHH BO BCEX cepax KU3HH;
- pacrnio3HaBaTh HeBepOALHBIC CPEICTBA OOMICHUS,
MMOHUMATh 3HAUYCHHE COLMAIBHBIX 3HAKOB, PACIIO3HABAThH
MPETOCHUTKN KOH(MIMKTHBIX CUTYallui i CMSATYATh
KOH(JIMKTHI;

- Pa3BEpHYTO M JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C
WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HaboPa;
YMEHUE U3BJIEKATh, HHTEPIPETUPOBATE
UH(OpMaLIKIO, TIPEICTABICHHYIO B TaOIMIIax, HA
rarpaMmmax, rpaukax, OTpaxarouryo
CBOMCTBA peaJIbHBIX IIPOLIECCOB U SBJICHUI;
NPEICTaBIATh HH(OOPMAIIHIO C TIOMOIIBIO
TaOJIMI] U IUarpamMmM; UCCIIeI0BATh
CTaTUCTUYCCKHUEC NJAaHHBIC, B TOM YHUCJIC C
NpUMEHEHHEM I'paUUeCKuX METOI0B U
AIIEKTPOHHBIX CPE/ICTB;

- YMCTh OIICPUPOBATH NOHATUAMMA: TOYKA,
psiMast, MII0CKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN
yroJ1, CKpeluBaroIIecs npsiMble,
apaJUIENIBHOCTE U NEPIEHINKYIIIPHOCTD
MPSMBIX U IJIOCKOCTEM, YTOJI MEXAY IPSIMBIMH,
YTOJI MEXAY IPSIMOM M TUNIOCKOCTBIO, YTOJI

MEX ]y INIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIIOCKOCTSIMM;

- YMETh MCIIOJIb30BaTh MPH PEILICHUH 3a1a4
U3y4YCHHBIE (DAKTHI U TEOPEMBI IJITAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpY’KaloIIero Mupa

OK 06. ITposBisITh rpask1aHCKO-
MaTPUOTUYECKYIO ITO3HIIUIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAIMIIMOHHBIX
00IIeYeNIOBEUECKUX [ICHHOCTEH, B TOM
YHCJIC C YYETOM rapMOHH3AINA
MEKHAIMOHAIBHBIX 1 MEXPEIUTHO3HBIX
OTHOIICHU, TIPUMEHSTh CTaHAaPThHI
AHTUKOPPYIIIUOHHOTO TIOBE/ICHUS;

- OCO3HaHWE OOYYAIOUMIUMHCS POCCHHCKON TI'pakIaHCKOU
UJCHTUYHOCTH;

- IEJICHANPABICHHOE pPa3BUTHE BHYTPEHHEH MO3ULIMHU
JUYHOCTH HAa OCHOBE JIyXOBHO-HPAaBCTBEHHBIX LEHHOCTEH
HaponoB Poccuiickoii ®Denepanur, HUCTOPUYECKUX U
HAI[MOHAJILHO-KYJITYPHBIX — Tpagului, QopmupoBaHue
CUCTEMbI 3HAUMMBIX IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIILMOHHOTO MHUPOBO33PEHUSI TPABOCO3HAHMS,
9KOJIOTHYECKON KYIbTYPBI, CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IJIAHBI;

B yvactu rpaxx1aHCKOro BOCIHUTAaHMUS:

- OCO3HAaHHUC CBOMX KOHCTUTYLIMOHHBIX 1paB n

- YMETh ONIEPUPOBATH MOHATUSIMH:
MIPSIMOYT'0JIbHAS CUCTEMA KOOP/INHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEICHHE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOPA HA YUCJIO; HAXOIUTh C MIOMOIIBIO
M3YYEHHBIX (HOPMYI KOOPIUHATHI CEPEUHBI
OTpPE3Ka, PACCTOSIHUE MEXY IBYMs TOUKAMH;
-yMeTh BBIOUPATh MOAXOIAIINN N3y4YSeHHBIN
METOJ AJIsl PEIICHHs 3a7a4i, pacliO3HABATh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKHE
MOJIETTH B PUPOJIHBIX U OOIIECTBEHHBIX
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00s13aHHOCTEH, YBa)KCHUE 3aKOHA U ITPABOIIOPSIKA;

- IIPpUHATHC TPpaaAULIUOHHBIX HanmOHAJIbHbIX,
00111eYeIoBeUECKIX T'YMaHHCTUYECKUX u
ACMOKPATHUICCKUX HCHHOCTeﬁ;

- TOTOBHOCTb IPOTHUBOCTOATH HACOJIOIMHM OJSKCTPEMHU3MA,

HallMOHaNM3Ma,  KCeHO()OOWH,  IUCKPUMHUHAIMUA  TIO
COLIMAJIBHBIM, PEJIUTMO3HBIM, PAaCOBBIM, HALMOHAJIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B

WHTEepecax TIpakJaHCKOro oOOIIecTBa, y4acTBOBAaTh B
caMOYIpaBJIieHUH B 00111€00pa30BaTEIbHON OpTaHU3aIlud U
JIETCKO-FOHOIIIECKUX OpTaHU3aIUsX;

- YMECHUEC BSaI/IMOJIeI\/'ICTBOBaTI) C CONUAJIbHBIMHN
HHCTUTYTaMHU B COOTBETCTBUHM C HX (1)yHKHI/I$[MI/I u
Ha3HAYCHUEM;

- TOTOBHOCTb K TyMaHHTApHOM M  BOJIOHTEPCKOU
JEeSATENbHOCTH;

MaTPUOTHYECKOTO BOCHTUTAHUSA:

- c(hOPMHUPOBAHHOCTh  POCCHHCKOHW  T'PaKTAHCKOU

WJICHTUYHOCTH, TATPUOTH3MA, YBRXKEHUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH mepen PomuHOW, ropmoctu 3a
CBOM Kpai, cBOw PoauHy, CBOH S3bIK W KYJIbTYpY,
OpOIUIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoja
Poccun;

- LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM,
UCTOPUYECKOMY U MPHUPOJHOMY HACJIEIWI0, MaMSITHHUKaM,
TpamuiusM HapoaoB Poccuu, noctwxkenusim Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;

- ujaeliHas yOeXJEeHHOCTb, TOTOBHOCTh K CIY)KCHHIO U
3amuTe OteuecTBa, OTBETCTBEHHOCTh 3a €ro Ccyun0y;
OCBOEHHBIE OOYJAIONIMMUCS MEXIPEIMETHbIE MOHITUS U
yHHUBEpCalbHble y4eOHble JeWCTBUS  (pEryasTHUBHBIE,
M03HABaTeJIbHbIE, KOMMYHHKATUBHbIE);

- CMIOCOOHOCTDH UX MCTIOIb30BAHMS B MO3HABATEIHHON U
COLMAIIbHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbBHOMY

ABJICHUSIX, B UCKYCCTBE;

YMEHME NIPUBOINUTH IPUMEPBI MATEMaTHUECKUX
OTKPBITHM POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HAyKU.

- YMETb OIIEPUPOBATH MOHATHUAMMU: CIIy9alHbIN
OTIBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTD
CIIy4aiilHOTO COOBITHSI; YMETH BHIYMCIISATH
BEPOSITHOCTH C UCIOJIb30BAHUEM I'pauyecKuX
METO/I0B; IPUMEHSATH (POPMYJIbI CIOKEHUS U
YMHO>KEHUS BEPOSATHOCTEN, KOMOWHATOPHBIE
(dakTel ¥ GOPMYIIBI IPU PELLICHUH 3a/1a4;
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA;
3HaKOMCTBO CO CIy4allHIMH BEJIMYMHAMU;
yYMEHHE NMPUBOJAUTH IPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX U
0OIIIECTBEHHBIX ABJICHUIX
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IJIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOM
JESITEIbHOCTH, OpraHU3alul yueOHOT0 COTPYAHUYECTBA C
MeIarOTHYECKUMH pabOTHUKAMU U CBEPCTHUKAMH, K
YUYaCTHUIO B IOCTPOEHUN MHAUBUAYAILHOMN
00pa30BaTENIbHOM TPAECKTOPUH;

- OBJIJICHUE HaBbIKaMU y4€OHO-HCCIIEA0BATEIbCKOM,
MIPOEKTHOM M COLIMAJIbHOM JEATEIbHOCTH

OK 07. CogelicTBOBaTh COXpaHEHHUIO
OKpYKarollen cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHHUH KIIMMaTa,
MPUHIUTIBI OEPEKITHUBOTO MPOU3BOICTBA,
3¢ (HEeKTUBHO NEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIIHSX;

- HE IPUHUMATD JEHCTBUS, IPUHOCALINE BPEL
OKpYKalollel cpere;

- YMETb POTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
JENCTBHM, IPEAOTBPALLATH UX;

- PacCUIMPUTH OIBIT AESTENILHOCTH SKOJIOTMUECKOMN
HaIpaBJIEHHOCTH;

- pa3pabaTbIBaTh MJIaH peuIeHs MPoOIeMbl C YIETOM
aHaJIM3a UMEIOIIMXCS MaTepHalIbHBIX U HeMaTepHalbHbIX
pecypcoB;

- OCYUIIECTBJIATH LieJICHANPABICHHBIN OKCK MepeHoca
CPENICTB M CMIOCOOOB ICUCTBUS B TTPO(PECCHOHATEHYO
cpeny;

- YMETb MEPEHOCHUTDH 3HAHUS B ITO3HABATEIbHYIO U
MPAKTHYECKYI0 00JIaCTH KU3HECSATEIbHOCTH;

- IIpeyiaraTh HOBbIE MTPOEKTHI, OLEHUBATh UJICU C MTO3ULIUU
HOBU3HBI, OPUTMHAJILHOCTH, TPAKTHUECKON 3HAUHMMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYAI[UsIM, BHOCUTb KOPPEKTUBbI
B JICSITENILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
HENIM

- yMETb ONEPUPOBATh MOHATHAMH: QYHKIUSA,
HEIpepbIBHAS GbyHKIMS, IIPOU3BOIHAS,
nepBooOpaszHas,  ONpeAeNeHHBbIH  HHTEerpai;
yYMEThb HaXOJUTh IMPOW3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMM, UCHOJB3YSI CIPAaBOYHBIE MaTEpUAIbL;
UCCJIEIOBaTh B MPOCTEUIIUX ciaydasx (pyHKUUU
HAa MOHOTOHHOCTb, HaxXOJIUTh HAWOOJBLINE H

HauMEHbIINE 3HaueHus (QyHKIHH; CTPOUTH
rpa@ukd  MHOTOYJIEHOB C  HCIOJIb30BAaHHUEM
anmapara MaTEMaTHYECKOTO aHaln3a;

NPUMEHSTHh TPOU3BOJHYIO TIPHU PEIICHUH 3a/1a4
Ha JIB)KCHUE, pemaTh MIPAKTHUKO-
OpUEHTHUPOBaHHBIC 3aJadydl Ha HAWOOJBIIUE |
HaVMCHBIINE 3HAYCHUS, Ha HAXOXJICHUE MYTH,
CKOPOCTH M YCKOPCHUS;

- YMETh ONEPUPOBATh MOHSTUSMU: JIBUKCHUE B
MIPOCTPAHCTBE, 10I00HBIC buryps B
NPOCTPAHCTBE;  KCIIOJIB30BaTh  OTHOIICHUE
IUIOINAJIeH IOBEPXHOCTEH U 0OBEMOB IMOI0OHBIX
Guryp npu perieHuu 3a1ad;

- YMETh BBIYUCISATh TE€OMETPHUYECKHE BEIUYHUHBI
(MHA, yroy, IUIOMAAb, OOBEM, IUIOMIA/b
MOBEPXHOCTH ), UCIIOJIb3YS U3yueHHbIE (HOPMYIIBI
U METO/IBI
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1.3. PexomeHayeMoOe KOJMYECTBO YaCOB HA OCBOeHHUe padoueii MporpaMmbl y4eOHol

ANCHUTUIHHBI:
0 CHEIHUATBHOCTH [ 53.02.01 | | MyssikansHOe 06pazoBanne

BCETO YacoB 193 B TOM YHCIIE
MaKCHMaJIbHOM yueOHON Harpy3Kku oOydarouierocs 175 4acoB, B TOM YHUCJIE
00s13aTeIbHOM ayJTUTOPHOM yueOHOH HArpy3Ku 00y4aromerocs 175 9acoB,

CaMOCTOSITEIbHON pabOThl 00Y4aIOIIETrOCs :l 4acoB;

[Ktmuuecm(m uacoe enocumces 6 coomeemcemeuu cpaﬁouuM yVEﬁHbl/W niaHom cneuuaﬂbHocmu]



2. CTPYKTYPA U COJAEP KAHUE YUEBHOM TUCIUILINHBI

2.1. O0beM yueOHOI AMCUMIIMHBI M BUABI Y4eOHO0# padoThI

Bua yueOHo# paboThl O0bem B yacax
1. O6bem oOpa3oBaTeJLHOM NPOrPaMMbl Y4eOHOM TUCHHUILINHBI 193
2. OcHOBHOEe cojlepIKaHue 175
B T.4..
2.1 TeopeTrueckoe 00y4eHue (JISKIIH) 43
2.2‘ pakTH4YecKoe o0ydeHune (MPaKTUIECKHe U CEMUHAPCKUE 3aHSTHS) 132
B T.4..

2.2.1 TIpodeccruoHanbHO OPUEHTHPOBAHHOE COJICp)KaHue (CoaepiKaHue

46
MPUKJIIATHOTO MOJIYJIsS)

2.2.1.1 Teopernueckoe oOydeHne 16
2.2.1.2 npakTudeckoe oOydeHne 30
2.2.2 KoHTpoJIbHBIE Pa0OTHI 10
3. JK3aMeH, KOHCYJIbTAUNHU 18

IpomexxyTounas aTrecTamus (IK3amMeH)
HUTOI'O 193
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2.2. TeMaTH4eCKHH IIAaH U COAEP/KaHUE IMCUUIIMHBI

O/1.07 MaTtemaTuka

[Haumenosanue oucyunmunoi]

HaumeHnoBanue pa3jesioB U TeM
Coaepikanue yueOHOro MaTepuaJa; JjabopaTopHbie U

Homep paznesios u NpaKTHYeCKUe 3aHATHS; CAMOCTOSITeIbHAsA padoTa Oo0nem g:;fiﬁgﬁ“:;‘
TeEM 00y4YaIuXCcsi; HHAUBHAYAJbHbIE HCCIe10BaATEIbCKHE “1acoB (OK, TIK)
NPOEKThI
(ecnu npedycmompetnivi)
1 2 3 4
BxoaHol KOHTpOJIb 1
BBenenue
Jlekun 1
ConepxkaHue yueOHOro MaTepuaia
1 MatemaTka B HayKe, TEXHHMKE, SKOHOMHKE, HWH(POPMAIMOHHBIX TEXHOJOTUAX M
MPAKTHYECKOM JIeITEIHbHOCTH.
2 | Yucna u Beruncienys. Beipaxkenus u npeoOpa3oBaHust
IIpogeccnonanbHO- IIpuMeHeHue BBIYHUCIEHUN B HCKYCCTBE
OPUEHTHPOBAHHOE
coJep:kaHue 4
(conep:xaHue
NMPUKIATHOTO
MOJ1YJIfA)
B T.4. Jeknyun 1
Pazgen 1. Pa3ButHe mMoHATHS 0 YHCJIE
Tema 1.1. Pa3BuTHE NOHATHS O YK CTIe
Jlexun 1
ConepxaHnue yaeOHOro MaTepuaa
1 | Lensie U panOHAJIBHBIC YHCTA
2 | JleficTBUTEIBHBIE YHCTA
3 | IlpubnvkeHHbIC BEIYUCICHUS
4 | KomriekcHble yucia
CeMuHApCKHE U Ilenbie u panmoHanbHbIe YKcia. JledcTBUTENbHBIE YHCIIA.
TIpaKTHYCCKUE 3aHIATHS | Apugpmemuyeckue oeticmeus Hao Yuciamu
[TpubnmkeHHbIe BEIYUCICHUS.
Haxootcoenue npubausicenHvix 3HayeHull 8eIudUH U nogpeuHocme 4
8bIYUCTIeHUI (ADCOIOMHOU U OMHOCUMETLHOLL), CPABHEHUE
YUCTIOBLIX BbIPANCEHULL.
KommiekcHble uncina. JlelicTBHs HaJl KOMIJIEKCHBIMHM YHCIAMHU.
Paznea 2. KopHu, cTenenu u jorapu@pmsl
Tema 2.1. Kopuu
Jlexuun 1
Coneprxanne yueOHOr0 MaTepraia
1 | KopHu HaTypaJTbHOM CTENEHH M3 YHCIIa U UX CBOWCTBA
2 | IIpeoOpasoBaHue palrioHAIBHBIX, HPPAMOHAIBHBIX BEIPAYKECHUI
3 | UppanmonanapHble ypaBHEHUS
CeMuHapckue u Kophau HaTypanbpHOI cTENEHU U3 YUClIa U UX CBOMCTBA.
MIPaKTUYECKUE 3aHATHS | Bbluucienue u cpagueHue Kopuel. Boinoanenue pacuemos c
paouxanamu. Beinoanenue npeobpazosanuii payuoHaIbHbIX U 4
UPPAYUOHATILHBIX BbIPANCEHUI.
WppanmonanbHble ypaBHEHUS
Pewenue uppayuonanvueix ypasHeruil.
Tema 2.2. Crenenn
Jlekiuu 1

Conepxanue yueOHOr0 MaTepuaia
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1 CreneHu ¢ palroOHaJIbHBIMU IMOKA3aTCIIAMU, UX CBOICTBa

2 CrereHu ¢ IIGP'ICTBHTGJ]LHI)IMI/I nokazarensiMu. CBOICTBa CTEIICHU C I[CP'ICTBI/ITCJII)HI)IM

IIOKa3aTCICM.

3 | [Ipeobpa3oBaHue CTEICHHBIX BBIPAXKEHHIA

CemuHapckue u
MPAKTUYECKUE 3aHATHUS

CreneHu ¢ palMoHaIbHBIMU [TOKA3aTEIIMHU, HX CBONCTBA.
Crenenu ¢ AeHCTBUTELHBIME MTOKA3aTENSIMHU, UX CBOWCTRA.
Haxoorcoenue 3nauenuti cmeneneli ¢ payuoHa bHbIMU
nokazamensmu. Cpasnenue cmenenei. IIpeobpazoeanus
BbIPANCEHUTI, COOEPACAUJUX

cmenenu. Pewenue nokazamenvHwix ypaguenui. Pewenue
NPUKAAOHLIX 3a0aH.

Tema 2.3.

Jlorapugm. Jlorapudgm umncia.

Jlexuu

Cozepxanue yqeOHOr0 MaTepraia

Jlorapugm. Jlorapudm uucia.

OcHOBHOE JIOrapu(pMHYECKOE TOXKIECTBO.

JecsTuuHble ¥ HATYpaJbHBIE JIOTapU (MBI

[IpaBwiia aericTBuii ¢ JjorapudmMamu.

Hepexoa K HOBOMY OCHOBAHMIO.

OO WIN(F

[IpeobpaszoBanme MOKa3aTEIbHBIX M JOrapH(PMUISCKUX BhIPasKEHHH.

CemuHapckue u
MPAKTUYCSCKUE 3aHSATHUS

Jlorapugm. I[IpaBuna aeticteuii ¢ torapudmamu
Haxooicoenue 3nauenuil nocapugma no npou3eosvbHoMy
ocnosanuio. Ilepexod om 00H020 ocHoBaHus K Opyeomy.
Buiuucnenue u cpasnenue nocapugmos.

[IpeoOpazoBanus TorapuMUUECKUX BhIPAKECHHUH.
JlorapudMupoBaHue U MOTEHIIMPOBAHHUE
Jlocapupmuposanue u nomeHyuposanue bipaiceHul.
Tpubnusicennvle ebluucIeHUs U peuienis NPUKIA0HbIX 3a0ay.

IIpodeccuonanbHo-
OpPHEeHTHPOBAaHHOE
cojiep:kaHue
(conepxanue
NPHUKJIATHOTO
MOJ1YJIfA)

JlorapumMudeckast criupaib B HCKYCCTBE

B .4. Jeknun

KoHTpomsHBIE paboThI

Kontponwsaas pabora Nel Kopawu, crenenun u norapu@mel

Pazgean 3.

IIpsiMble ¥ NJIOCKOCTH B MPOCTPAHCTBE

Tema 3.1.

B3auMHoe pacnoJio:keHue NPSIMbIX U IJIOCKOCTEN B
NMPOCTPAHCTBE

CeMuHapCKHE U
MPAKTUYCSCKUE 3aHATHUS

AXCHOMBI CTEPEOMETPUH U CICACTBUSA U3 HUX. B3auMHoe
PaCIOIOKEHHE IPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE.
Pewenue 3a0au

Tema 3.2.

ITapanjieIbHOCTH NPSIMbIX U IJIOCKOCTEH

Jlexuuu

Conepxanue yueOHOro MaTepuana

1 | [Ipu3HaKHM mapasienbHOCTH NPSMBIX, IPSMBIX H IIJIOCKOCTEH.

2 | Ilpu3Hak mapauIelbHOCTH TIIOCKOCTEH.

3 Paznuunbie ceueHns KY6a IIJIOCKOCTBIO

CemuHapckue u
MPAKTUYECKUE 3aHATHUS

[NapamenbHOCTh MPSAMBIX U TIOCKOCTEN
Pewenue 3a0au

3aJauM Ha OCTPOCHUE CEUCHUI
Pewenue 3a0au

Tema 3.3.

Yrabl MEKAY NPAMBIMU U IVIOCKOCTAMM

Jlexuun

Conepxanue yueOHOr0 MaTepuaia

1 | Yron Mexay npsiMbIMH, IPSIMOH H IJIOCKOCTBIO

2 | llepneHAMKYJISIPHOCTD NPSMOH H MIIOCKOCTH
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[leprienAMKYJsIp ¥ HAKJIOHHAsI.

Teopema o Tpex HmepneHauKyIspax

Yron MeXly NI0CKOCTSMH, ABYTPAaHHBIA yroi

Hepn CHAUKYIISIPHOCTD IJIOC KOCTEi

~Noojo|bhlw

Paccrosnaue MCKOY HpﬂMOfI 1 TIJIOCKOCTBIO, MCKAY IMJIOCKOCTIAMUA

CemuHapckue u
MPAKTUYCCKUE 3aHSATHUS

[Ipu3Hak nepneHuKyIIpHOCTH MPSMON U IUIOCKOCTH. Teopema o
TpEX NEpHEeHIUKYIsIpax. PaccTosiHUA B IPOCTPAHCTBE.

Pewenue 3a0auy

VYTIIbl MEXTy IPAMBIMU U TTOCKOCTSIMU. [leprieHANKyIsIpHOCTb
NPSIMBIX U IJIOCKOCTEH.

Pewenue 3a0ay

Tema 3.4.

FCOMeTpH‘leCKOC npeoﬁpa3ona}me MMpoCTpaHCTBa

CemuHapckue u
MPAKTUYCSCKUE 3aHSATHS

IIpoexTupoBanue.
IIpoexmuposanue gueyp na niockocmo

IIpogeccnonanbHoO-
OpPMEeHTHPOBAaHHOE
coiep:kaHue
(conep:xanue
MPUKJIATHOTO
MOYJIsA)

[TapannensHble, MEPIEHINKYISIPHBIE, CKPEIIMBAIOIINECS PSIMBbIE

B T.4. Jeknun

KonTtposbHbIe paboTh

KontponbHas padota Ne2 [IpsiMbie 1 MIIOCKOCTH B IPOCTPAHCTBE

Pazgen 4.

OCHOBBI TPUTOHOMETPUH

Tema 4.1.

OcHoOBHbIE NOHATHSA TPUTOHOMCTPUH

Jlexun

Conepxanue yaeOHOT0O MaTepraa

1 | Pagmannasi mepa yria

2 | BpararenbHoe IBUKCHHE

3 | Cunyc, KOCHHYC, TAHT€HC W KOTAaHTeHC YHCIIa

CeMuHapcKue 1
MPAKTUICSCKUE 3aHATHUS

CuHyc, KOCHHYC, TAHT€HC W KOTaHTE€HC YKcla

Paouannviii Memoo uzmepenus yenos epawenust i césisb ¢
epadychoti mepou. Buluucaenue 3navenuii mpueoHoMempusecKux
Gynrxyuil. Onpedenenue 3HAKA MPULOHOMEMPULECKUX DHYHKYUL

Tema 4.2

OcHoBHbBIE TPUTOHOMeTpUYecKHe ToxkAecTBa. IIpeodpazoBanue
NMPOCTEHIIUX TPUTOHOMETPHYECKHX BbIP AKEeH Ui

Jlexuun

CopepxaHnnue yaeOHOro MaTepraa

OCHOBHBIE TPUTOHOMETPHUICCKUE TOXKIACCTBA

DopMyJIbl TPUBEJCHHUS

DOpMYJIbI CIOKEHUS

®opmMyibl yBoeHHs. POpMYIIbl OJJOBUHHOIO YIJIa.

QB WIN|(F

[IpeobpazoBanue

CYMMY..

TPUTOHOMETPUYECKUX (PyHKIMHA B

CYMMBI NpOU3BEACHUE H

npousBeneHue. llpeoOpa3zoBaHue nNpousBeACHUS] TPUTOHOMETPHUYECKUX (GYHKLUUN B

CeMuHapckue u
MPAKTUYECKUE 3aHATHUS

OCHOBHBIE TPUTOHOMETPHUIECKHE TOXKIECTBA
Buviuucnenue 3navenuti gvipasicenuil, UCHONb3Ys
mpu2oHoMempuyecKue moicoecmaa. Jlokazamenbcmeo
mooicoecms.

®opmyisl npuBeneHns. @opMyIbl CI0KEHUS
®opmysl yaBoeHus. PopMyIIbl TOJIOBUHHOIO YyIia.
[IpeoOpa3oBanue NPOCTEHIINX TPUTOHOMETPHYECKUX BBIPAKEHUN

Buvruucnenue u ynpowenue mpucoHomempuyecKux 6bipalcerul,
Ucnonv3ys hopmynel.

Tema 4.3

Tpuronomerpuueckne PyHKIIUH
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Jlexuuu |

Cozepxanue ydeOHOro MaTepraa

CemuHapckue u Tpuronomerpuueckue GpyHKINN U UX CBOWCTBA

MPaKTUYCCKUC 3aHATUA

O6patHbie TpUrOHOMETpUUEcKHe QYHKINU. APKCHHYC,
ApPKKOCHHYC, apKTaHI€HC

Kontponbehsie pabotel | KontponsHas pabora Ne3 OCHOBBI TPUTOHOMETPHH

Pazpea S. DyHKIUU U TpaPuKH
Tema S.1. DyHKIUHU
Jlexuu
Conep:kaHue yaeOHOro MaTepuasa
1 | Yucnosas ¢pynkims. O0nacTh onpeeneHns 1 MHOKECTBO 3HAUCHUH
2 | I'paduk ¢pynkium, noctpoeHune rpadukoB QyHKIUH, 3a1aHHBIX Pa3THIHBIMU
criocobamu.
3 | Crenennble, mokaszaTelbHbIe, Jorapu@MuiecKie, TPHTOHOMeTpruiYeckue QYHKIIUU
4 | CaoxHast QyHKIHS (KOMIO3UITHS)
5 | Apudmernueckue ornepaiiui Haa QYHKIUSIMHA
6 | O6parubie GpyHkiuu. O0JaCTh ONPENCICHUS U 00JIaCTh 3HAYCHNUH 00paTHOW (YHKITHH.,
['paduik obpatHOH QYHKIHH.
CemuHapckue u O6nacTp onpeneneHuss © MHOXKECTBO 3HAUYCHHI.
MPAKTUYCSCKUE 3aHSATHUS
I'padmku pyaKITMIT
Ilocmpoenue epaguxoe Qynxyu, 3a0aHHbIX PA3TULHBIMU
cnocobamu.
Tema 5.2. CroiicTBa pyukuun. UcciaenoBanue GyHKiumn

Jlexun

Copepxanue yaeOHOr0 MaTepuaia

1

CgoiicTBa pyHKIIH. MOHOTOHHOCTD, YETHOCTE, HEUETHOCTH, OTPAaHUYCHHOCTD,
TIePHOTUIHOCTD

[TpoMeXyTKH BO3pacTaHUs M yOBIBAHHS

Haubonpiiiee 1 HanMeHbllee 3HaUeHUsT QYHKITUU

Touka s3KcTpeMyMa

Cxema uccnenoBanust QyHKIUH

OO~ |WIN

I'padmueckas naTepnperamnus. [I[pumMepsr pyHKIIMOHATBHBIX 3aBHCHMOCTEH B PEeaTbHBIX
MIPOIeCccax U SIBICHUSX.

7

[lonsTHE 0 HEMPEPHIBHOCTH (HYHKITHH.

CeMuHapCKHE U UccnenoBanne GhyHKIIH
npakTudeckue 3ausaTust | Onpedenenue gpyukyuti. Ceoticmea MuHel o, KaopamuyHou,

KYCOYHO-IUHeliHOU U OpoOHOo-TuHelinol yHxkyul. Henpepovisnovle u
nepuoouieckue QyuKyuu

Urenue rpadmkoB

Hocmpoenue u umenue epaguxos ynxyuii. Onpedenums no
2paghuKy npomesncymKu MOHOMOHHOCIMU, HAUDOIbUEe U
Haumenbulee 3HAYeHUsl, MOYKU IKCMPEeMyMd U m.o.

CaoiicTBa 1 rpa)Ki TPUTOHOMETPUUIECKHUX (DyHKITHIA.

Cesoticmea u epaguxu

cumyca, Kocunyca, mamveerca u komaneenca. Obpamuuie yHkyuu
u ux epaguxu. Obpammusie mpueoHomMempuyecKue QyHKyuu.
Ilpeobpazosanus epagura ghynkyuu. I apmonuueckue

Konebanus. [lpumepul 3agucumocmert Mexcoy nepemeHHbIMU 6
PEanbHbIX RPOYECCax U3 CMEHCHbIX OUCYUNTIUH.

Tema 5.3. IIpeoOpazoBanue rpagpukoB GyHKIMit

Jlexnun

Conepxanue yueOHOr0 MaTepuaia

1

| [TapaynenbHbIN epeHoOC
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2 | CummeTpusi OTHOCHTENIFHO OCE KOOPAMHAT, OTHOCHTEIBHO Hayajia KOOPHHAT

3 | CummeTpusi OTHOCUTEIBFHO NPSMON X=Yy

4 | PacTsbKeHHUE M CKaTHE BAOJb OCel KOOPIMHAT

CemuHapckue u [IpeoOpazoranue rpaduxoB hyHKIMA [locmpoenue epaguros

MPAKTUYCSCKUE 3aHATHS | DYHKYUU, UCNONL3VIO NPe0dPA306anUs

IpodeccnonanbHo- Onwucanye MPOU3BOACTBEHHBIX IMPOIECCOB C MOMOLIBIO I'paduKOB

OpPHEeHTHPOBAHHOE byHKUMH

cojiepKanue

(conep:xanue

MPUKJIATHOTO

MOLYJIsA)

B 1.4 Jeknun

Kontponbehsie pabotbl | KontponsHas pabora Ne 4 @yHkumu u rpaduku

Pazpneu 6. Muororpannuku. Tejia 1 NOBEPXHOCTH BPalllCHUSA

Tema 6.1. MHOrorpaHHMKH

Jlexun

Conep:kaHue yaeOHOro MaTepuasa

1 Mmororpannuk. Bepuiasl, peOpa, rpanu MHOrorpanHuka. Passeptka. MHororpanHsie
yribl. BeIyKiIble MHOTOTPaHHHKH.

2 | Teopema Diinepa.

3 [Tpusma. [Ipsimast u HakoHHas nmpusMa. [IpaBunbnasg npusma. [apamnenenunen. Kyo6.

4 | Ilmpamuaa. IlpaBuiapHast mupaMuga. Y cedeHHast nmupamua. Terpasap.

5 | Ilmomans 60KOBOM M MOJIHOM MOBEPXHOCTU MPU3M U IHUPAMUJ

6 | Cummerpuu B KyOe, B apajuienenure/ie, B pu3Me H MHpaMH/IE.

7 | Ceuenus KyOa, MPU3MBbI U TUPAMHU/IBI

8 | IlpeacraBieHue O MPaBUIIBHBIX MHOTOTPaHHHUKAX (TeTpalpe, Kyoe, OKTadpe,
JI0JICKAdIpe U UKOCAdPE)

9 | OOBEM U ero U3MEpEHHUE.

10 | dopmysasl 00beMa KyOa, MPSIMOYTOJBHOT'0 apaJUIeIICIUIIeaAa, IPU3MbI, THPAMUIBI

CeMuHapcKue 1 ITpusma. Ilnomaas NOBEPXHOCTH MPU3MBIL.

MpaKTUIecKue 3aHsaTus | M306padsicenue npusmol. Haxoocoenue pebep, gvicom. Pewenue

3a0a4, C8A3AHHLIX C NAOWAOLIO DOKOBLIX U NOJHBIX NOBEPXHOCHEN
npusm

ITupamuaa. ITnommaae NoBEpXHOCTH MUpPaMuUJibl. MHOTOTpaHHUKH.
H3zobpaoicenue nupamuo. Haxoorcoenue pedep, evicom. Pewenue
3a0au, C8A3AHHBIX C NAOWAOLIO OOKOBLIX U NOJHBIX NOBEPXHOCHEl
nupamuo

OO0BeMBI MHOTOTPAaHHHKOB
Pewenue 3a0au, ces3auHbIX ¢ 00DEMOM MHO202DAHHUKOS

IIpodeccnonanbHo- MHoOrorpaHHHKE B KU3HU

OPHMEHTHPOBAHHOE
cojiepkanue
(copepxanue
NPUKJIAJIHOIO
MOJ1YJIAA)

B T.4. 1exknuu

Pazpen 7. DJIeMeHThI TEOPHHU BEPOSITHOCTEH

Tema 7.1 CoObITHE, BepOATHOCTD cOOBITHS. Ci10/KeHHe M YMHOKEHH e

BEpPOsSITHOCTEM

Jlexuun

ConepxaHue yueOHOro MaTepuaa

1 | CobObiTHE, BEpOSTHOCTD COOBITHSI, CIIOKEHUE U YMHOXKEHHE BEPOSITHOCTEH
2 | IloHsiTHe 0 HE3aBUCUMOCTH COOBITHH
CemuHapckue u | BepositHOCTB COBBITHSE
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MPAKTUYCCKUC 3aHATUA

IIpodeccnonanbHo- OTHOCHUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOMYNBOCTH.
OPHEHTHPOBAHHOE Cratuctuueckoe ornpeseneHnue BeposITHOCTH. OLeHKa BEpOSITHOCTH
cojiep:kaHmne COOBITHS

(comep:xanue

NMPUKJIATHOTO

MOYJIfl)

B T.4. Jekuun

2 cemecTp

Tema 6.2.

Tenan MOBECPXHOCTH BPpAICHUSA

Jlexun

Cozepxanue yq4eOHOr0 MaTepraa

Hunueap.

Konyc. YcedeHHbIi KOHYC

lap u chepa, UX ceyeHwusl.

KacarenpHast IIIOCKOCTb K cdepe.

QB WIN|F-

[Tnomaas moBepXHOCTH U 0O0BEM TEJT BpAILLEHUS
Dopmynvl 0b6vema yurunopa. Popmynvt oovema KoHyca. Popmynvl niowaou
nogepxnocmeti yuruHopa u kornyca. @opmynvt odvema wapa u niowaou cgepol.

6 | [lomoOwue Ten. OTHOICHHS IIIOMNTAIeH TOBEPXHOCTEH M 00hEMOB TIOJIOOHBIX TEll.

CemuHapckue u
MPAKTUYCSCKUE 3aHSATHUS

[Tmomaap TOBEPXHOCTH TN BPAIICHUSI.
Pewenue 3a0au, ceszannvlx ¢ niowadvio NOIHbIX NOGEPXHOCMENU
men 8pauyeHusl.

OOBEeMBI TN BpaIleHus
Pewenue 3adau, ceszannvix ¢ Obvemom mei 8pauiersl

IIpodeccuonanbHo-
OpPHEeHTHPOBAaHHOE
cojiep:kaHue
(conepxanue
NMPHUKJIATHOTO
MOYJIs1)

Tena BpallieHus B )KMU3HU

B T.4. Jeknuu

KoHTpomsHEIE paboThI

Kontposbhas pabora Ne5 MHororpanHuku. Tena u
MTOBEPXHOCTH BpalEHUS

Paznen 7.

KoopauHaTtbl 1 BEKTOPBI

Tema 7.1.

Koopaunarsl B IpocTpaHCcTBe

Jlexuuu

ConepxaHue yueOHOro MaTepuana

1 | [IpsimoyronmpHas cucTeMa KOOPAMHAT B MIPOCTPAHCTBE

2 | ®opmyna pacCTOSHUS MEXAY IBYMS TOUKAMH

3 | YpaBHeHUS chephl, niockocmu u npsamou

CemuHapckue u
MPAKTUYECKUE 3aHATHUS

Koopnunats! B mpocTpaHcTBe
Haxooicoenue paccmosinus medcoy mouxkamu. Ypasuenus cgepul,
NJIOCKOCMU U NPAMOU.

Tema 7.2.

BekTopbl B IpocTpaHCcTBE

Jlexun

Conep:xaHue yueOHOro MaTepuasa

1 | Bekropsl. Monyns BekTopa. PaBeHCTBO BEKTOpOB.

KOOpZ[I/IHaTBI BCKTOpaA.

2
3 | JeiicTBus HaJQ BEKTOPAMH.
4 | Yron MeXIy ABYMsI BEKTOpaMH
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CemuHapckue u Bekropsl B ipocTpaHCTBE.
MPaKTHUYECKHE 3aHATUS | Beinonnenue oeticmauii HA0 6eKMOPamu.

Hcnonvzosanue xoopounam u 6eKmopo8 npu peuteHuu
Mamemamuueckux u NPUKIAOHBIX 3a0ay.

Paznea 8. YpaBHeHHS M HEPABEHCTBA
Tema 8.1. PaBHOCHJIBHOCTBH YPaBHEHH I

Jlexuu

CozepxaHue yueOHOro MaTepuaa

1 | Kopuu ypaBaenuii. PaBHocunbHOCTE ypaBHeHuil. [IpeoOpazoBanue ypaBHEHUH.

2 | KBagpaTHble ypaBHEHHsI M X pelieHus, Teopema Buera

3 | YpaBHeHUs1, MPUBOAUMBIE K KBaIPATHBIM YPaBHEHHSIM

4 | Onpenenenyie HppalMoOHaIbHOTO YPaBHEHHSI

5 | OcHOBHBIE IPUEMBI pElICHHS UPPALMOHATBHBIX YpaBHEHHUH

6 | Mcnonp3oBanue cBOMCTB M rpadukoB GYHKIWH JUTS pelieH s ypaBH CHUH.

CemuHapckue u PanronansHbIe M HppaLlMOHATIBHBIE YPAaBHEHUS

MMPAKTUYCCKUE 3aHATUA

Tema 8.2. OcHoBHBIE TPHEMBI pellleHusl YPABHeHHii

Jlexun

Cozepxanue yd4eOHOro MaTepraia

1 | Onpenenenre MOKa3aTeIbHOTO YPaBHEHUS

2 | CriocoOBl pelieHust MPOCTEHITNX MOKa3aTelbHBIX YPAaBHEHUI: BBIHECEHHE O0IIET0
MHOXXHTEJIS, 3aMeHa HEM3BECTHON

3 | IMpocreiiniye TPUTOHOMETPHUYECKHE YPABHEHVsI, YACTHBIC CITydau

4 | CriocoOblI perieHus MPOCTEHIINX TPUTOHOMETPHUYECKAX YPaBHEHHI: 3aMeHa HEU3BECTHOM,
pasnoXeHrne Ha MHOKUTENH, IOHWKEHNE CTETIEHN YPaBHEHHUS

5 | VpaBHeHus1, cBOJISIIIMECS K TPOCTEHIIINM C TIOMOIIBIO TPUTOHOMETPHYECKUX hopMyI

CemuHapckue u [TokazaTenpHBIE ypaBHEHHS

MIpaKkTHYecKue 3aHATHs | TpUroHOMeTpHUecKrue ypaBHEHHS

Tema 8.3. CucreMbl YPaBHeHMUIi

Jlekun

ConepxaHue yaeOHOro MaTepuaa

1

PaBHOCUIIBHOCTh CUCTEM YpaBHEHUU

2

Crioco0b1 pereHus] CUCTEMBI YPaBHEHHI

CeMuHapCKHE U Cucrembl ypaBHEHHIA
MPAKTUICCKUE 3aHATHs | Pewenue cucmem ypasHenuil

Tema 8.4. PelieHue HepaBeHCTB

Jlexuun

CopepxaHne yaeOHOr0 MaTepraa

1 | Onpenenenye U CIOCOOBI PENICHHS HPPAITMOHAEHBIX HEPABEHCTB

2 | CriocoObl pelieHus MPOCTEHITNX MOKA3aTeNbHBIX HEPABEHCTB

3 | CnocoOBl pemieHUs] MPOCTEUIINX TPUTOHOMETPHUYECKUX HEPABEHCTB C MpPHUMEHEHHUEM
€IMHUYHON OKPY>KHOCTH

CeMuHapckue u Pemenue HepaBeHCTB

IIPAKTUYCCKUE 3aHATUA

Kontponsabie padotel | KoHTpompHas pabota Ne6 YpaBHEeHHS U HEpABEHCTBA

Paznen 9. Hauajga MaTeMaTHYeCKOro aHAJIN3a
Tema 9.1. YucaoBble MOCIEI0BATEILHOCTH
Jlexun

Conep:xaHue yueOHOro MaTepuasa

1 | CriocoOblI 3a1aHusl U CBOMCTBA YHCIOBBIX MOCIIEIOBATEIBHOCTEH.

2 | CyMMUpOBaHUE MOCIEI0BATEIbHOCTEM.

3 | beckoneyHo yObIBaroIasi reOMETpHUECKasi MPOTPECCUs M €€ CyMMa.
CCMI/IHapCKI/Ie nu YucnoBbie IoCJICA0BaTCIIbHOCTHU

MMPAKTUYCCKUC 3aHATUA

Tema 9.2. IIponsBoaHas, ee reoMeTpU4ecKUil U GU3NUYECKHIT CMBICT

Jlexnun
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Cozepxanue yd4eOHOr0 MaTepraa

[TonsiTue 0 Mpou3BOJHON (PYHKIIHH, €€ TEOMETPUUYESCKUN U (PU3UUECKUI CMBICIT

[Ipon3BOIHBIE CYMMBI, PA3HOCTH, IPOU3BEICHHUs], YACTHOT'O

[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH

VYpaBHeHHe KacaTelbHOU K rpaduKy QyHKIHUU

gl

IIpuMeps! UCIOIB30BaHKs IPOU3BOIHOM I HAXOKICHUS HAWJIYYIIEro peLIeHus
B NIPUKJIAJIHBIX 3a/1a4ax

6

HaxoxeHne CKOpoCTH JIIsl IIpo1iecca, 3aJaHHOT0 (hOpPMYIION U rpad koM

CemuHapckue u IIpoussonHas
MPaKTHUYECKHUE 3aHATUSL | Boinoanenue ynpajcHeHuii no el4ucieHuo npou3go0Hol yHKYuUU.

Tema 9.3. ITpuMeHeHMe NPOU3BOHOM K HCCAET0BAHNIO (DYHKUIMU

Jlexun

Cozepxanue yd4eOHOr0 MaTepraia

1

[IpuMeHeHne mpon3BOIHOM K MCCIIEAOBAHHIO (DYHKIIMM U MMOCTPOCHUIO TpadUKOB

2

[IpuMeps! HCTIOIB30BaHKS POU3BOIHOM JJI HAXOKICHUS HAWJIYYIIErO PEIEHUs
B MIPUKJIAJIHBIX 3a/1a4ax

3 | Bropas nmpou3Bo/iHasl, €€ TeOMETPHUYSCKUN M (DU3UUSCKHNA CMBICIT

CemuHapckue u
MPAKTUYCSCKUE 3aHSATHUS

[TpoMexyTKH MOHOTOHHOCTH M SKCTPEMYMBbI (DYHKIIUH.
Hcnonv3zoseanue npouzgo0HOU Npu HAXOHCOEHUU HPOMENCYIMKO8
MOHOMOHHOCIU U IKCIPEMYMO8 QYHKYUU.

UccnenoBanne QpyHKIHIA U TOCTpoeHUE rPpadUKOB.
Hccnedosanue pynxyuil u nocmpoenue 2paguros, Ucnonb3ys
npou3800HYI0 PYyHKYUIO.

IIpogeccnonanbHoO-
OpPHEeHTHPOBAaHHOE
cojlep:kaHue
(conepxanue
NPHUKJIATHOTO
MOJ1YJIfA)

Haxoxmenne onTuManbHOTO pe3yinbTaTa ¢ IOMOIIBIO TPOU3BOTH O
B MPAKTHYCCKUX 3a/1adax

B T.4. JeKkuua

KonTposibHbIe paboThI

Kontponwsaas pabora Ne7 IIponsBomHas

Pazgen 10.

HWHTerpasa u ero npuMeHeHue

Tema 10.1.

ITepBooOpa3uasi

Jlexuun

CopepxaHne yaeOHOr0 MaTepraa

1 | IlepooOpa3zHasl.

2 | IpaBuiia HAXOXKJICHUS TIEPBOOOPA3HBIX

[IpakTuueckue 3aHsATUSA

CeMuHapckue u
MPAKTUYECKUE 3aHATHUS

Haxoxnenue mepBooOpa3HEIX B 00I1IeM BHUIE.
Buinonnenue ynpasicnenuti no Haxoscoenuio nepeooopasHuix 6
o0bwem sude

Tema 10.2.

OnpenesieHHbI HHTETPaJ

Jlexuuu

Conepxanue yaeOHOro MaTepuana

1 | Onpenenenre onpeaeeHHOr0 HHTErpaia

2 | ITnomanes kpuBodnHerHOM Tpaneruu. ®opmysna Herotona-JleiibHuma

3 | [IpuMepsl MpuMEHEHHsI HHTErpajia B QU3UKE U TEOMETPHH.

CemuHapckue u
MPAKTUYECKUE 3aHATHUS

[Inomans KpUBOIMHENHON Tpanenuu
Haxooicoenue nrowaou kpugoauneliHou mpaneyuu.

IpodeccuonanbHo-
OPHMEHTHPOBAHHOE
cojep:kaHHue
(cogepxxanue

Breruncnenne nnomaz[eﬁ YIIaKOBOK C ITOMOIIIBKO MHTEIrpaJia
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NPHUKJIATHOTO
MOJLYJISA)

B 1.4. Jeknus 2

Kontponbsusie pabotsl | KontponsHas pabora Ne§ HaxoxxaeHune nepBooOpa3HbIX OCHOBHBIX 1
hyHKIMIHI

Tema 12.2. JuckpeTHas cay4yaiiHas BeJIMYMHA, 3aKOH ee pacnpe/eeHns.

Jlexuu

Conep:kaHue yaeOHOro MaTepuasa

1 | TlonsiTHe TUCKPETHOM CITyYailHOM BETHMYMHBI

2 | YucnoBble XapaKTEPUCTHKH TUCKPETHOM CITy4aifHOM BETMYMHBL, IOHSTHE O 3aKOHE

OONBIINX YHCEI
CemuHapckue u HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHON BEJTMYUHBI 1
MIpaKTHYECKUE 3aHATH
Tema 12.3. 3agaum MaTeMaTH4YeCcKoil CTATHCTHKH

Jlekun 1

Conep:kaHue yaeOHOro MaTepuasa

1 | Tabmunpl, qEarpaMmbl, rpaduKH

2 | IlepBuuHas 0O6pabOTKa CTATUCTUYECKUX AaHHBIX. UHCIOBBIE XapaKTEPUCTHKH (CpeiHee

apudMeTHIecKoe, MeJIMaHa, pa3Max, JUCIEPCHs]).

IIpodeccnonanbHo- AnHanu3 noTpeOUTENHCKOrO PhIHKA

OpPHEeHTHPOBAaHHOE

cojiep:kaHue 6

(conep:xaHue

NMPHUKJIATHOTO

MOJ1YJIfA)

B 1.4. JeKknun 2

Kontponbhsie padotel | KontponsHas padora Ne 10 HaxokaeHre 4HCIOBBIX 1
XapaKTepUCTHK
DK3aMeH, KOHCYJIbTallu{ 18

Bcero: 193
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA30BATEJILHOM
JUCLUILINHDBI

1.1. MaTepI/laJILHO-TeXHI/I‘leCKI/Ie yYciaoBus peajiu3allu IUCIHUIIJINHBI

Peanu3anus paboueit mporpaMmbl y4eOHOW JUCIUILTAHBI IPEIOJIaracT HaJndue:

3.1.1 yuebGHoro Kabunera xabuner Mamemamuxu Ne99
[yKka3vieaemca naumenoeanue KAOUHEM 08, C6A3AHHBIX C
peanuzayueil OucyuniuHsl|
3.1.2  nmabGoparopuu +
3.1.3 3ana OMOIMOTEKA;
YUTAJBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET.
3.2 O6opynoBaHue yueOHOro KaduHeTa U padounx MecT KabuHeTa
Ne HanmeHoBaHMS 00bEKTOB M CPEACTB MATEPHATbHO-TEXHUYECKOI0 IIpumeyanus
odecreuyeHus Ommemka +,
npuU HATUYUU
Ob6opynoBanue y4eOHOro kabuHera
1. | pabGoune MecTa 1Mo KOJIMYECTBY OOYJArONIUXCS — HE MeHee 25 +
2. | pabodee MECTO MperogaBaTels; +
3. IOCKa U1 Meja +
bubauoreuynbii (POHA (KHUTONEYATHAS NPOAYKIIMS) -
Y4eOHO-HATJIsIAHBIE 10CO0U
1. Temarnueckue TaOIUIBI +
2. | Iloptpets +
Y4yedHo-MeTOAUYEeCKNI KOMILJIEKC
1. 3agaHus A1 KOHTPOJIBHBIX paboT +
2. | IIpodeccnonaibHO OpUEHTHPOBAHHBIE 3a/1aHUS +
3. | Marepuainsbl Tekyuieil 1 MpOMEeKYTOUHON aTTeCTalluu +
Hudposbie 06paszoBare/ibHbIE pecypehl
Hugposvie Komnonenmaol yueoHo-memoouuecKkux -
KOMN1eKcog
JKPAHHO-3BYKOBbIE N1OCOOHS
KoMIIEKT 371€eKTPOHHBIX BUIEOMATEPHAIIOB -
JlabopaTopHoe 00opy1oBanne (1eMOHCTPALMOHHOE 000PY10BaHNE)




TexHu4YecKHe cpeacrea oﬁyqe}mﬂ

[3anonusemcs npu naruuuu 8 Kabuneme 8 COomeemcmeuu co cneyugurxayuer]

HaumeHoBaHHA 00HEKTOB H CPEJACTB MATEPHATbHO-TEXHUYECKOTO
o0ecneyeHus

IIpumeyanus
Ommemka +,
npu HanuYuU

Texunueckue cpencrpa ooyuyenns (cpeacrsa UKT)

HepCOHaJIBHBIﬁ KOMIIBIOTEP C JIMOCH3NOHHBIM ITPOTrpaMMHBIM olecrieueHremM
JUTSE 00Y4JarOIIUXCS

HepCOHaJIBHBIﬁ KOMIIBIOTEP C JIMOCH3NOHHBIM ITPOrpaMMHBIM obecrieucHrEM
JJI MPCIo JaBaTeiisa

[IpoekTop ¢ 3kpaHOM (IEpeBUKHOMN)

TeneBu3op ¢ yHUBEPCATbHOW MOJICTABKOM

Buneomarnurodon (Buaeorieiiep)

Ayamo-ueHTp

MynbTUMEANITHBIA KOMIIBIOTED

CkaHep ¢ MpUCTABKOM /U1l CKAHUPOBAHMUSI CIIANIOB

[IpuHTep NasepHbIi

Hudposas Bugeokamepa

udposas dorokamepa

Craiii-nmpoexTop

MynbTUMeaRa TPOEKTOP

CroJ1 111 poeKTopa

DKpaH (Ha MTATUBE WM HABECHOM)

3.2. UudopmanuonHoe odecriedyeHne 00yueHust

IlepeyeHb pekoMeHIyeMbIX Y4eOHbIX U31aHNil, UHTepHeT-pecypcoB, J0NMOJHUTEIbHOI

JUTEepaTypbl

OcHOBHbIE NTeYaATHbIE UCTOUYHUKH (2-3 u31aHus)

BleOIlele JAAHHbIC MCYATHOI'0 U3JaHUA

H3JAHUA

I'pud

yriyoneHnnbsiid ypoBenb) 10-11 xmaccsr / LA, Anmumos, FO.M.
Kossirun, FO.B. Cunopos. — M.: [Ipocsemienue, 384 c.

AnreOpa 1 Havyajla MaTEeMaTHYECKOTO aHAJIU3a, reoMeTpHs (0a30BBIN U 2020 Pexowm.

u cpen. npod. oopazoBanus / M. bammmakos. — 8-¢ u3zg., crep. — M.:
M3 naTensckuil HeHTp «AKagemMus», 256 c.

bammvakoB M.U. Martematuka [Tekct]: ydeOHUK 1S yUpeKACHUN HaY. 2021 Pexowm.

I'eometpus. ['eomeTpust (6a30BbIi U yriayOneHHbIH ypoBeHb). 10-11
kiaccel / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues [u ap.]. — M.:
[Ipocsemenue, 256 c.

MareMaruka: anredpa ¥ Hadyaja MaTeMaTHYECKOTO aHaIn3a. 2020 Pexowm.

IlOHOJIHI/ITeHLHLIe NneYaTHbI€C HCTOYHUKU

BoIxoaHbie JaHHDbIE MEYATHOI0 U3AAHUA

H31aHUuA

I'pud

Bbicul. npod. obpazosanus / JLII. CroiioBa. — 3-e u3n., crep. — M.:

Croiinosa JI.II. Marematuka [Tekct]: ydeOHUK A5 CTYA. YUpExKACHUN 2021 Pexom.
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W3parenbckuil neHTp «AkaneMusiy, 464c.

Croitnosa JL.IT. Maremaruka. COopHuk 3ama4 [ TekcT]: yueOHOE
nocooue A CTyJ. yupexaeHui Beicul. mpod. oopazosanus / [JLIL
Croitnora, E.A. Kono6Gees, T.A. Kono6eesa, U.B. Hlagpunal. — 2-¢
u3l., crep. — M.: U3narenbckuil neHTp «Akagemus», 240c.

2021

Pexom.

OcHoBHbBIE JICKTPOHHBLIC U3JAHUSA

BbIxoaHbIe JaHHDbIE JICKTPOHHOI'O U3JaHUSA

Pe:xum
AOCTYyNA

IIpoBepeno

Marematnka: yde6Hoe mocobme / H.b. KapGaumnckas, E.C.
Jlebenesa, E.E. Xapuronosa, M.M. UepHenos; noj penakuuen
M.M. UYepreno. — M.: Poccuiickuii rocygapCTBEHHBIN
yHHBepcHuTeT npasocyaus, 2016. — 342 c¢. — ISBN 978-5-93916-
481-8. — TekcT: 2MEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUYHAS
cucrema IPR BOOKS: [caiT]. - URL:
http://www.iprbookshop.ru/49604.html. — Pexxum moctyma: st
ABTOPH3HUP. MOJIb30BATENIEH

9BC

31.05.2023

I[OHOJIHPITCJILHLIC JICKTPOHHBIC U3AHUSA

BbixoaHbIe TaHHBIE 3JIEKTPOHHOT0 U3AHUS

Pexum
A0CTYyNA

IIpoBepeno

bammakos, M., Maremaruka: yaeOHuk [DnekTponusiii pecype] /
M.U. bammakos. — 2-¢ u3g.. crep. — M.: KHOPVYC, 2017. — 394 c.
— (Cpennee nmpodeccronansHoe o0pa3oBanue). — Pexxum goctyna:
https://www.book.ru/book/919991

CBOOOTHBIN

31.05.2023

baBpun, M.W. Jluckpernas maremaTuka [DIEKTpOHHBIM pecypc]:
yaeOonnk wu 3amaunuk s CIIO / WM. baBpun. — M.:
WN3parensctBo  FOpaiit, 2018. — 209 c. — (Cepus:
[IpodeccuonanpbHoe  oOpaszoBanue). — Pexum  gocryma:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

CBOOOIHBIN

31.05.2023

Pecypcol UnTEpHET

http://www.Allmath.ru Matemarndeckuii mopraj, Ha KOTOPOM BbI HaiijieTe 000K MaTrepHrai
10 MaTEMATHYECKUM JUCIUILINHAM.

http://www.math.ru/ Ha calite Bbl HalijleTe KHHUIH,

BHUEO0-IEKIINH,

3aHUMAaTCIJIbHBIC

MareMaTudeckue (akThl, pa3IMYHbIC 0 YPOBHIO U TEMATHKE 3a/1a4d, OTJCIbHBIC HCTOPUU U3 JKU3HH
YYEHBIX — BCE TO, YTO MOMOKET OKYHYThCS B YAUBUTEIbHBIN U YBICKATEIbHBIA MUP MATEMATHKH.

http://www.bymath.net Dto caiit — cpeaHsisi MaTeMaTU4decKasi MHTEPHET-IIKOJIa, B KOTOPOH BbI
MOYXETE YUYHMTHCS, HE BBIXOJAA W3 JIOMY. B OTiMYmMe OT APYrux CaWTOB 371€Ch COJCPIKATCS BCE
HEOOX0IMMbIC MaTEPHAIIBI TI0 3JIEMEHTAPHON MaTEMATHKE B TIOJTHOM 00beMe.

http://free-math.ru/ Jlrobute wmarematuky! HWHTepecyiiTech

MaTEMaTHKOMH!

YBaxaiite

MaTeMaTI/IKy! Mag1 CO6I/IpaeM i1 Bac ToipKko caMoe moJIe3HOE U HHTCPECHOC. Yuautech ¢ HaMH.

HaWTH MMOXO0XYH0 3aJa4y B pas3aciic p8.306paHHLIX IIpuUMCEpPOB,

Oo0pa3oBaTte/ibHbIe MATEMATHYECKHE CAUTHI:
http://www.exponenta.ru

Pecypc — INOMOIIHUK IIpU PCHICHUMW MATEMAaTUYCCKUX 3aJay. I[J'I}I peuiceHud 3aaa4uv, MOKHO

3alMyCTUTb YCTaHOBHeHHLIﬁ

MaTeMaTUYECKUMN IHaKeT, BBI6paTB B CIIMCKC TIPHUMCPOB, PCHICHHLBIX B CpCAC OTOr0 IIAKETa,
MOIXOJAIIUN U pCeIUTh CBOIO 3aJiady I10 aHAJIOTUH HIIN O6cy,[[I/ITB pelICHUC 3aJa4d Ha (I)OPYMC C
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JIpYyruMH ydamumucs. Ha caiite MHOTO 31€KTPOHHBIX YY€OHHUKOB, CIIPABOYHHMKOB M CTaTeH, a TaKxke
JIEMO-BEPCUH TOIYJSIPHBIX MAaTEeMaTHUYECKUX AKETOB U CBOOOIHO pacpOCTpaHsIeMbIe IPOTPAMMBI.
http://comp-science.hut.ru

VYautensm uHOPMATHKH M MaTeMaTHMKH M HMX JI00O3HATENIbHBIM YydeHukam. Ha caiite
cOOpaHbl JUIAKTHYECKUE U METOJMUECKIE MaTepUallbl, OJIMMITHA/IBI IO MaTeMaTHKe U HHPOPMATHKE.

IHonmyssipHbIe JTeKINH 110 MATEMaTHKe

http://ilib.mccme.ru/plm

Cepus «[lonynspHble JEKIUU IO MAaTEMaTUKE», IPEACTABIEHO 62 BBIMYIIEHHbIE B 3TON CEpUU
KHUTH C BO3MOXHOCTBIO YT€HUs on-line, a Taxoke ckauuBanus B popmarax TIFF u DjVu.

Buneo ypoxu no marematruke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 kmacc. B Bumeoneknusx Bbl HaiijieTe OCHOBHOW MaTepHall BCEX DPa3JesioB
IIKOJIBHOTO Kypca MaTeMaTHKU: MaTeMaTU4eCKHE MOHSTHS, OINpENeieHMs, aKCHOMbBI, TEOPEMBI,
cBoiictBa M T.1. Kpome 3TOro B BHAEO ypoKax MMeEETCs MHOIO MOAPOOHO pa3oO0paHHBIX 3ajad U
MIPUMEPOB, HO 3aMETUM, UYTO B MX PEIIEHUHU HCIIOJIb3YETCS] HHOTJAa HE TOJBKO MaTepHaj TOro ypoka K
KOTOPOMY OTHOCHUTCS PUMEP WJIH 33/1a4a, HO U MaTepuai U3 Apyrux ypoKoB.

Y4yeOHMKM IO MaTeMaTHKe

http://www.alleng.ru/edu/math1.htm
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4. KOHTPOJIb 1 OLHEHKA

PE3YJBbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIBLHOM JUCHUILIAHBI

KoHTposb 1 OIleHKa pacKphIBAIOTCS Yepe3 YCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE CTYACHTAMU
yYMEHUS, HallpaBJIeHHbIE HA (POPMHUPOBAHUE OOIIUX U MPO(HECCHOHATBHBIX KOMIETSHIIUH.

Kon n naumenoBanue
¢dopmMupyembIX KOMIIETEH Ui

Pa3zpen /Tema

THIl OLeHOYHBIX MEPONIPUATHI

OK 01.

Bribupars ciocoOst
pelieHus 3a1a4
npodeccnoHaIBHO N
JeATSITLHOCTH
IMPUMCHUTECIBHO K
Pa3IMIHBIM KOHTCKCTaM

Pa3znen 1 Tema 1.4; Tema 1.2;
Tema 1.7

Pa3pen 2 Tema 2.2; Tema 2.3
Pa3gen 3 Tema 3.2; Tema 3.3

®poHTaIBHBIN U
WHVBHIyaJIbHBIA OIIPOC
CTYJICHTOB.
NuauBuayansHas paboTa
CTYZICHTA y IOCKHU.
WNHauBuyallbHOE penieHue
3a/1a4 ¢ KOMMEHTAPUAMH,
YCTHO€ U3JI0)KECHUS
IIPOMJICHHOI'O Marepuaia

OK 02.

Hcnone3oBars
COBPEMEHHBIE Cpe/ICTBA
MOUCKA, aHATIU3a U
MHTEpIIpETANH
nHpopMaluu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH ISt
BBITIOJIHEHUS 3a7a4

Pa3zpgen 1 Tema 1.1, 1.2, 1.3, 1.5,
1.6,

Paznen 2 Tema 2.1, 2.2, 2.4
Pasznen 3 Tema 3.1, 3.2,3.3
Pa3znen 4 Tema 4.1, 4.2, 4.3,
Pa3nen 5 Tema 5.1,5.4,5.5,5.9

Pabota B rpynmnax npu pemeHuu
MaTeMaTHYECKUX 3a/1a4
[IpakTnueckue,
CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PAOOTHI
CamocTrosTenbHas paboTa ¢
yueOHOM U crIpaBOYHOMN
JUTEPATYpPOU MO MpEeAMETY IIPU
OCBOEHMH U 3aKpEIJICHUN

podhecCHOHATBLHOM HOBOTO Marepuala.
JEATENHHOCTH;

OK 04. Pasgen 1 Tema 1.5, 1.6, 1.7 PaGora B  Tpymmax  mpu
OddexTHBHO Pasnen 2 Tema 2.3,2.4 pelIeHum MaTeMaTHYeCKUX
B3aMMOJICHCTBOBATH " | Pazgen 3 Tema 3.3 3a7ad.

paboTtath B KOJUICKTUBE H

Paznen 4 Tema 4.1,4.2,4.3,4.4,

[IpakTnueckue 3ananus,

KOMaH/IE; 45 pelraeMbie B KOMaHAax.

Pasznea 5 Tema 5.3, 5.4, 5.5, 5.7,

5.8,
OK 06. Paszmen 1 Tema 1.1, 1.4, 1.5, 1.7 JloOpocoBeCTHOE OTHOIIIEHHE K
[IposBasaTh rpaxaaHcko- | Pasmen 4 Tema 4.1, 4.2, 4.3, 4.4, MOJYYCHUID  HOBBIX  3HAHUM:
MaTPUOTHYECKYI Mo3uIuto, | 4.5 CBOEBPEMEHHOE BEITTOJTHEHHUE
JIEMOHCTPUPOBATH Pasnen 5 Tema 5.2, 5.3, 5.6, 5.7, | A3, IIPOIYCKHU 3aHATHH,
OCO3HAHHOE IIOBeJcHUE Ha | 5.8 MOJIOKUTEIIbHBIE PE3YIbTATHI 110
OCHOBE TPaIUITHOHHBIX OCBOEHHIO MPEAMETA U T. .
00IIIeYEIIOBEUECKUX
LIECHHOCTCH, B TOM YHCIE C
y4eToM rapMOHHU3AIUN
MEKHAIIMOHANBHEIX u
MEKPETUTHO3HBIX
OTHOILICHUH, MIPUMEHSATH
CTaHIapThI
AHTUKOPPYILIUOHHOTO
IIOBEICHMUS,
[1K 2.1 OpranuzoBbIBaTh Pazpen 2 Tema 2.1,2.2,2.3,2.4 IIpakTnueckue 3aJlaHus,
pa3IMYHBIE BUIbI Pa3nen 3 Tema 3.1, 3.2,3.3 pemaeMble B KOMaHAaXx.
JEeSITENbHOCTH (TMPEeMETHAS; [IpakTuueckue,

39




UTPOBAst; TPyIOBas;
MO3HaBaTeNbHA,
UCCIIEJ0BATENIbCKAS U
MPOEKTHAs I TEITLHOCTH;
XY/10)KE€CTBEHHO-
TBOpYECKast; IPOAYKTHBHAS
NESITENIbHOCTD U JPYTUe) U
oOIIeHue neTel paHHero u
JOIIKOJIEHOTO BO3pAcTa.

Pa3zpgen 5 Tema 5.1, 5.2, 5.3, 5.4,

5.5, 5.8,5.9

CaMOCTOSATENIbHBIC U
KOHTPOJIbHBIE pabOTHI

[1K2.2 Co3gaBats
Pa3BUBAIOIIYIO MTPEAMETHO-
MIPOCTPAHCTBEHHYIO CPETy
JUTsl OpraHu3aIiu
pPa3IUYHBIX BUJIOB
JEITENILHOCTH U OOIIEHUS
JIETEN paHHETO U
JIOTIIKOJILHOTO BO3pAacTa, B
TOM YHCJIC ACTCH C
OTPaHUYEHHBIMHU
BO3MOJKHOCTSIMH 37I0POBBSI.

Paszgen 1 Tema 1.1, 1.2,1.4, 1.5,

1.7

Pa3zpen 2 Tema 2.1, 2.2, 2.3, 2.4
Pasgen 3 Tema 3.1, 3.2, 3.3
Pa3znen 4 Tema 4.1, 4.3, 4.4

WHpuBuyaisHOE pelienue
3aaa4 C KOMMCHTAapHIMU,
YCTHOE U3JI0KEHUS

IIPOWJIEHHOIO0 Marepuana

[1IK3.1 [InanupoBats 1
IIPOBOJIUTH 3AHATHUS C
JNETbMHU PAHHETO U
JOIIKOJIBHOTO BO3PACTA.

Pasnen 1 Tema 1.1, 1.2, 1.3, 1.4,
15,17

Pa3znen 2 Tema 2.2, 2.3

Pa3ngen 5 Tema 5.6, 5.7, 5.8, 5.9

[IpakTnueckue,
CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PAOOTHI.

IIK 3.2 Co3naBath
Pa3BUBAOIIYIO TPEAMETHO-
MPOCTPAHCTBEHHYIO CPEY,
TTO3BOJISTOIIYIO
OpraHu30BaTh O0Oy4YeHUE
JIETEe paHHETO U
JIOTIIKOJIBHOTO BO3pacTa, B
TOM YHCJIE IETEN C
OTpaHUYEHHBIMHU
BO3MOJKHOCTSIMH 37I0POBBSI B
COOTBETCTBHUH CO

Pasgen 1 Tema, 1.3,1.4, 1.5, 1.7
Pazngen 2 Tema 2.1, 2.4
Pa3nmen 3 Tema 3.1, 3.2, 3.3
Pa3znen 4 Tema 4.2, 4.3, 4.5
Pa3men 5 Tema 5.1,5.2,5.4,5.5

CamocrosTensHass  pabota ¢
yaeOHOMI " CIIPaBOYHOM
JUTEPATYpPOil MO MPEIMETY NpHU
OCBOGHHH U  3aKperyICHUH
HOBOTO MarepHara.

cnenuduroi

00pa3oBaTeIbHON

MPOTrPaMMBI.

IIK 4.2 OpranuzoseBath u | Pazgen 1 Tema 1.1, 1.2, 1.3,1.4, | JlonoaHUTENbHBIC 3aJlaHUsS B
MIPOBOJIUTH nocyroByio | 1.5,1.7 CaMOCTOSTENLHBIX,
NESATEIBbHOCTD, Pa3BJICUCHUS KOHTPOJIBHBIX W JIOMAITHUX
B rpynnax naereil pannero u | Paznen 3 Tema 3.1, 3.2, 3.3 paborax.

JOIIKOJIbHOI'O BO3pacTa.

Pasnmen 5 Tema 5.1, 5.3, 5.5, 5.7,

5.8.
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S5.IIpumepHbIii IepeyeHb
BOIIPOCOB M 3a1aHMM /IS IPOBeICHUS
HUTOr0BOI'0 KOHTPOJIA Y4eOHBIX JOCTHKEHHUH 00yYAIO LM XCH
MPH peajin3alum cpeHero oduero 00pa3oBanus

1. BoipaxeHusi M1 UX NpeoOPa30OBaAHUSA:

1.1. Kak HaXoAUTh B HECIIOKHBIX YACTHBIX CJIydasX 3HAUCHUSI KOPHsI, CTEIIEHU
norapupma, TPUrOHOMETPUYECKOTO BBIPAKEHHSI HA OCHOBE ONPE/EICHHI, a B
oO1eM citydae mpuOInKeHHO?

1.2. Kak BBINOJIHATH HECJIOXKHBIE TPEOOPA30BaAHUS BBIPAXKEHUM, PUMEHSIS
OrpaHUYEHHBIA Ha00Op (GOPMYJ, CBI3aHHBIX CO CBOMCTBAMH CTETICHH,
norapudmMoB, TPUrOHOMETpUUYECKUX QYHKIUHN (pa3periaeTcs Moab30BaThCs
dbopmynammu)?

2. YpaBHeHMs U HEPABEHCTBA:

e Kak pemiats npocTeiime moka3areabHble, JorapudMuIecKue, ypaBHCHHS U
HEpaBeHCTBA?

e Kak npumeHsieTcsl METO/I HHTEPBAJIOB JJIs1 PELICHUSI HECIOKHBIX PAllMOHAIBHBIX
HEPaBEHCTB?

3. OyHKIUN:

o Kak onpenensierca 3HaueHHE (PYHKIMH 110 3HAUCHUIO apTyMEHTa MPH JIF0O0M
criocobe 3ananus QyHKITAN?

e Kak onpenenstoTcss OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKITNH (MOHOTOHHOCTD,
COXpaHEHHE 3HaKa, SKCTPEMYMbI, HAUOOJIbIIIEe U HAUMEHbIIIEE 3HAUCHUS,
MEPUOTUIHOCTD, YETHOCTh-HEUETHOCTh)?

e 1I3o0paxarh rpadvKi OCHOBHBIX JIEMEHTAPHBIX (PYHKIUH, ONUCHIBATD
CBOMCTBA ATHX (QYHKIIHH, OMUpasich Ha TpadUKH, yMETh UCIIOJIH30BaTh CBOMCTBA
GyHKIUH 111 CPABHEHUI U OTICHKH €€ 3HAYCHHUIA.

e Kak HaxonmATCs MPON3BOAHBIC dJIEMEHTAPHBIX (PYHKITUHN ?

o Kak npumeHseTcs Mpou3BOAHAS I UCCIEOBAHUS HYHKIIUN?

e Kak Haxonutcs nepBooOpas3Hasi U MPUMEHSIETCS JJIsl HaXO0KICHHSI TTOJIONIaan

KPUBOJIMHEHHOM Tpamerum?
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IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE:

e OnuceBaTh B3aMMHOE PACTIONIOKEHNE MPSAMBIX U IFIOCKOCTEN B IPOCTPAHCTBE,
apryMeHTHUPOBATh CBOU CYKJIEHUS 00 3TOM pacloJIOKEHHH;

Koopaunarsl 1 BeKTOpBI:

e BEIIOJHATE ONEpalMy HaJl BEKTOPAMHU, 3aIaHHBIMU KOOPINHATAMM;

e Pemare nNpocTeiime reOMETPUUECKUE 3aa4M C UCIIOJIB30BAHUEM CKAJIIPHOIO
IIPOU3BEICHUS BEKTOPOB.

MHOrorpaHHMKH, TeJIa U MIOBEPXHOCTH BPALLICHHS

e 1I300paxaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJA paclio3HaBATh HA
yeprexax U MOJENSIX TPOCTPAHCTBEHHbIE ()OPMBI;

e  BBINOJHATE YEPTEKU MO YCIOBUSAM 3a/aY;

e Pemarh MJIaHUMETPUUECKUE U MTPOCTENIINE CTEPEOMETPUUECKHE 3aJaU1

Ha HaXO0K/IeHHE TeOMETPUUYECKUX BEJIUYHH (JIJIMH, YTJIOB, IUIoaaeil, 00beMOoB);

6.4. cnonb30BaTh IIpu pCUICHUN CTCPCOMCTPHUICCKUX 3a/1a4 IINIAHUMCTPUICCKUC
(1)aKTI)I 1 MCTOIBI,

IIpumepHbIe 3a1aHUS K IK3aMEHY.

x? +10x
Pemuts HepaBeHCTBO ——— < 0.

2—5x

1 1 1
Beruucaute 104 -404 .52,

Pemuts ypaBHenne —log,(5—x) =log, 2-1.

10.PemuTh HEPaBCHCTBO (%)2+3X <81,

11.Pemuth ypaBHEHUE cos(% +X) = sin(%) .

12.B xyoe ABCDA1B1C1D1 u3 Bepmunsr D1 mpoBenens! quaronanu rpaneii D1A; B1Cq

u D1C1CD. Cnenaiite pucyHok. Kak Ha3zpIBaeTCsi MHOTOTpaHHUK C BepmnHamMu Dy,
A By, B?

13.Tpeyronsauk ABC — mpsMOyTroipHBIA U paBHOOEAPEHHBIN ¢ TpsiMbiM yriiom C u

runoteny3oi 4cMm. Otpe3ok CM mepneHIUKyISIpEH IUIOCKOCTH TPEYrOJIbHUKA H

paBeH 2cM. Haiinure paccrosinue ot Touku M o npsimont AB.
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14.BeicoTa mpaBUIIbHOM YETHIPEXYroiabHOM mHpaMuabl paBHa 10cM u oOpasyer ¢
60koBBIM pebpom yron 45°. Halinute 06beM nupaMupL.

15. YkaxuTe MpOMEXYTKH BO3paCTaHUs U yObIBaHUS QYHKIUH y =—x* +4x” —3.

16. Haiinure mnomans (QuUryphl, orpanuueHHol rpaduxom ¢Qykumu f(X)=(x+2)? n
npsaMbiMu Xx=0 n y=0.
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