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1. ITacnopt pado4eii nporpaMMbl y4e0HOI0 peaMeTa
OIIIIL. 01 MaTemaTuka

1.1. ObaacTs npuMeHeHus padoyeil IPorpaMMbl

[Tporpamma o6meoOpa3oBaTensHOr0 yuyebHoro mpeamera «MareMaTHKa» NpeAHAa3HAYCHA
JJIsL U3YYCHUSI MATEMATUKU B IPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aIHsX, PEATU3YIOIIIX
00pa3oBaTeNIbHYI0 MPOrpaMMy CPEIHEro oOmIero oOpa3oBaHUs B INpEAeiaX OCBOCHHS OCHOBHOM
npodeccronanbHoit oOpazoBarenbHol nporpammbl (OITOIT) CIIO Ha 6a3e OCHOBHOIO OOILIEro
00pa30oBaHusl [IPU MOTOTOBKE CIICHUATMCTOB CPEHETO 3BEHA.

1.2. Mecto y4eOHOrO npeaMeTa B CTPYKType OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
VYueOuslii npeamer «MaTemaTHKa» SIBISIETCS 00s13aTENbHON YacThio 00IIe00pa30BaTEIbHOIO
IIUKJIa OCHOBHOM oOpa3oBarenbHoi mporpamMmbl CITO B cooTBercTBHM ¢ PI'OC 10 crienuaabHOCTIM
09.02.07 MadopMaiMOHHBIE CUCTEMBI U IPOTPAMMUPOBAHUE.
1.3. Henu 1 miIaHupyeMble Pe3yJbTaThl 0CBOCHHS Y4eOHOT0 MpeaMeTa
Coneprkanue nporpaMMmbl «MaremaTiKa» HalpaBJIeHO Ha JOCTHXKEHHUE CIICTYIOIINX LIeJeH:
* obecneuenue chOPMUPOBAHHOCTH MPECTABICHUN O COLIMATBHBIX, KYIbTYPHBIX U HCTOPUYECKUX
(hakTopax CTAaHOBJICHHSI MATEMATHKH,
e obecrieueHne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, QJITOPUTMHUYECKOTO M MaTeMaTHYEeCKOTrO
MBIIILJICHUS;
* obecrnieueHue cGHOPMUPOBAHHOCTH YMEHUU TNPUMEHSTh MOJIyYEHHBIE 3HAHUS TPH PELICHUU
pa3IMYHBIX 33]1a4;
* obecneueHne cOPMUPOBAHHOCTH MPEICTABICHUNA O MAaTEMaTHKE KaK 4acTH OOIIEYeIOBEYECKON
KYJIbTYpbI, YHUBEPCAJILHOM S3bIKE HAyKH, MO3BOJISIONIEM OIMUCHIBATH U H3y4aTh peasbHbIC
MPOLIECCHI U SIBJICHUS.

VY4eOublil npenmer «Marematuka» odecrneunBaeT popmMupoBaHue OOUIMX KOMIETEHIIUH 110 BCEM
Bugam  gesrensHocth  DI'OC  cnemmanmsHocTH  09.02.07 UMHpOpManmuoHHBIE CHCTEMBI |
nporpammupoBanue. Oco0oe 3HaueHHe y4eOHbIN HpeAMET UMeeT NMpHU (OPMHUPOBAHUU U PA3BUTUHU
obmux komnerenuuit OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 1 THYHOCTHBIX pe3yIbTaTOB.

B pamkax nmporpaMmbl y4eOHOTO TIpeIMETa 00yUJaIOIIUMHUCS OCBAaUBAIOTCS 3HAHUSI U YMEHUS



O0mme
KOMIIETeHIIUH

IInanupyemMsble pe3yJbTaThl 00y4eHHS

Oo0mue

IIpenmeTHbIE

OK 01. Bri6upats criocoOsl
pelieHus 3a1a4
npodeccrnoHaIbHOM
JEATEIILHOCTH PUMECHUTEIBHO
K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpPYHdy, OCO3HaHUE IEHHOCTH
MacTepCTBa, TPYA0II00UE;

-  TOTOBHOCTh K aKTUBHOM  JESATEIBHOCTH
TEXHOJIOTUYECKOW M COLMATbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHHPOBATH U
CaMOCTOSITENILHO BBIMIOJIHSITH TaKYIO JAESITEIbHOCTD;
- HTHTEpeC K pa3InyHbIM cpepam mpodeccnoHanbHOM
NeSITeNIbHOCTH,

OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU
IMO3HABATCILHBIMU JCHCTBHAMH.

a) 0a30BbIE JOIMYCCKUE ICHCTBHS:

- CaMOCTOATEILHO (dbopMynupoBarthb u
aKTyaJu3upoBaTh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBAHUS JJIs1 CPAaBHEHHMS, KJIacCU(DUKALIUU U
0000111eHNS

- OTIPECTIATh LENU ACITEIBHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHIKEHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B
paccMaTpUBaEMBIX SIBIICHUSX;

- BHOCHTb KOPPEKTHBBI B JIEATEILHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3Y/IHTATOB IIEJISIM, OIICHUBATh
PHCKH TOCIIEICTBUH JIEATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUU
KHU3HCHHBIX MPOOJIeM

0) 6a30BbIE UCCIIEIOBATENLCKUE IEHCTBHS:

- BJIaJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEIbCKON 1
MIPOCKTHOM JEATEIbHOCTH, HaBBIKAMHU DPa3pEIICHHUSI
po0Jem;

- BBIIBJIATH TMPUYUHHO-CIICACTBEHHBIC CBSI3U W
aKTyaJM3UpOBaTh 3aJlauy, BBIABHraTh THUIIOTE3Y €€

-BJIa/IETh METO/IaMU J10KAa3aTeIbCTB, aITOPUTMaMU
peleHns 3a1a4; yMeHue popMyInpoBaTh
OIIpeIeIeHNUs], aKCUOMBI M TEOPEMBI, IPUMEHSATh
1X, IPOBOAMTD JTOKA3aTEIbHbIE PACCYKICHUS B
XOZI€ pelleHUs 3a/1ay;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTEINIEHb YUCIIA,
iorapu(m 4uciia; yMEHUE BbINOIHATh
BHIUMCIICHIE 3HAYCHUH U TPeoOpa3oBaHus
BBIP)KEHUI CO CTENEHSIMU U JlorapudmMamy,
peoOpa3oBaHusl IPOOHO-PATMOHATIBHBIX
BBIPAYKCHUIA,

- YMETb OIIEPUPOBATH MOHATUIMHU:
pallOHAJIbHbBIEC, HPPALIMOHAIIBHBIE,
MoKa3aTebHbIe, CTETICHHBIC, JIoTapu(MUIECKHe,
TPUTOHOMETPUUYECKHE YPAaBHEHUSI U HEPABEHCTBA,
X CUCTEMBI;

- YMETh OIIEPUPOBATH MOHATHIMHU: (PYHKIIHS,
HerpepbIBHAs (QYHKIMSA, TPOU3BOIHAS,
repBooOpa3Hasi, ONpeesIeHHbIN HUHTErpall;, yMETh
HaXOJUTh POU3BOJIHBIE 3JIEMEHTAPHBIX
(YHKLUH, UCTIONIB3YsI CIIPABOYHbIE MaTepHAIbI;
MCCIIEIOBATh B MPOCTEUIINX CaydasX QyHKIUU Ha
MOHOTOHHOCTbB, HAXO/AUTh HAUOOJIbILINE U
HAaUMEHbBIINE 3HAYEHUS! PYHKIINN; CTPOUTH
rpadMKu MHOTOYJICHOB C UCIIOJIb30BAHUEM
arrapaTa MaTeMaTHYeCKOro aHajau3a; NPUMEHSTh
[TPOM3BOJIHYIO IIPU PELICHUU 3a/1a4 Ha JBUKCHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
Han0OJIbIINE M HAMMEHbBIIINE 3HAUCHMS], Ha
HAXO0X/I€HHUE TyTH, CKOPOCTU U YCKOPEHHUS,

- YMETb OIIEPUPOBATh MOHATUSAMU. pallMOHAIIbHAS
(byHKIMS, TOKa3aTenbHast QyHKIHS, CTeTIeHHas

byHKIMS, Torapupmuueckas QyHKIMS,




pelieHus, HaXOJUTh apryMEHTBI
JI0OKa3aTelIbCcTBAa CBOUX YTBEPXKICHHUH,

IapaMeTpsl U KPUTEPUU PELICHMS,

- AHAJIM3UPOBATh IIOJYYEHHBIE B XOJAE PEIICHMS
3aJla4d  pe3ysbTaThl, KPUTUYECKU OLIEHMBATh HX
JIOCTOBEPHOCTh, IIPOTHO3UPOBaTh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

-- YME€Th NEPEHOCUTh 3HAHUS B [O3HABATEIBHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEACATEIbHOCTH,

I
3a71aBaTh

- YMETb UHTETPUPOBATH 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIABUT'ATH HOBBEIC naeu, HpennaraTb
OPUTMHAJIbHBIC ITOJIXO0/IbI U PCIICHUS;

u CIIOCOOHOCTH ux HCIIOJIb30BaHUS B

IM03HABATEILHON 1 COHH&HBHOﬁ IMPAaKTHUKEC

TPUTOHOMETPUYECKHE (DYHKIIMH, OOpaTHBIC
(yHKLINU, yMEHHE CTPOUTDH IpauKu H3yICHHBIX
(YHKIHI, HCTIOTIB30BATh TpaQUKK PU U3YUCHUN
MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHNH 33124
U3 IpYruX y4eOHBIX IPEAMETOB H 331a4 U3
[peabHOM JKU3HHU, BBIpaKaTh (POPMYyIaMu
3aBUCHMOCTH MEX]Y BEJIMUYNHAMH,

- YMETh peIIaTh TEKCTOBBIC 331a4H Pa3HbIX TUIIOB
(B TOM YHMCIIE HA TIPOLICHTHI, AOJIU U YaCTH, Ha
BIDKEHUE, paboTy, CTOMMOCTH TOBAapOB U YCIYT,
HaJIOTH, 33/1a41 U3 00JIaCTH yIIPaBICHUS
ITMYHBIMUA Y CEMEHHBIMU (DUHAHCAMMU); COCTABJISATh
BBIPAYKCHUS, YPABHEHUS], HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 3a]1a4H, HCCIIEIOBATh
MOJTy4YEHHOE PELICHUE U OLCHUBATh
MpaBIOII0100HOCTh PE3YNIbTATOB,;

- YMETh ONIEPUPOBATh NOHATHAMU: CpPEIHEE
apupMeTHYECKOe, MEINaHa, HAanOOJIbIIee 1
HarMeHbIIIee 3HAUCHHUS, pa3Max, JUCIEepPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAOOPa,
YMETb U3BJIEKaTh, HHTEPIPETUPOBATh
MH(POPMAINIO, TIPEACTABICHHYIO B Ta0IHIIaX, HA
muarpaMmax, rpagukax, OTpaXxarollyro CBOiCTBa
[peaTTbHBIX MPOIECCOB U SBIICHHIA; IPEICTABIIATH
MH(OPMAIIHIO C TIOMOLIbIO TAOJIUI] U JHarpamwm,
MCCIIEIOBATh CTATHCTUYECKUE TaHHBIE, B TOM
qrcie ¢ MPUMEHEHUEM Irpauyeckiux METo/10B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMMU: CITydaiiHbIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOrO COOBITHS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCTIOJIB30BaHUEM I'paUIeCcKuX
METOIOB; IPUMEHSTH (POPMYJIIBI CIIOXKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIIBI IPU PELISHNUH 3a7a4,
OLIEHUBATh BEPOSITHOCTHU PEAIbHBIX COOBITHIA,




3HAKOMCTBO CO CIIy4ailHbIMM BEJIMUUHAMUY,;
YMEHHE IIPUBOAUTH [IPUMEPHI IIPOSBIICHUS 3aKOHA
OOJIBLIMX YKCEI B IPUPOAHBIX M OOLIECTBEHHBIX
IIBJICHUSX,

- YMETh OIIEPUPOBATH MOHATHAMM: TOUKA, IIpsiMas,
[JIOCKOCTB, POCTPAHCTBO, IBYTPAHHBINA yTrod,
CKpELMBAIOILUECS NPSMBbIE, ApaICIIBHOCTD U
[IEPICHAUKYIISIPHOCTD MIPSMBIX U INIOCKOCTEH,
YTOJI MEXKY IPSAMBIMU, YTOJI MEXY IPIMOM 1
[IOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH,
[paccTOsIHUE OT TOYKH JI0 INIOCKOCTH, PaCCTOSIHUE
MEXKIY IIPAMBIMU, PACCTOSHUE MEXITY
[JIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh NPU
pEeLICHUH 33724 U3y4eHHbIE (DAKTHI U TEOPEMBI
[UIAaHUMETPHUH; YMEHUE OLICHUBATh Pa3Mephl
0O0BEKTOB OKPYXKAIOIIETO MHUPA;

- YMETh OIEPUPOBATH MOHATUAMH: MHOIOI'PAaHHUK,
CeueHHe MHOTOTPaHHKKA, Ky0, apaielenure],
pu3Ma, nupamua, purypa u moBepxXHOCTh
BpallleHus, IWIHHIP, KOHYC, TIap, cdepa,
cedeHus (pUrypsl BpalleHus, II0CKOCTb,
Kacaromasicsi cepsl, IIITHHIPA, KOHYCa,
[UI0Iab TOBEPXHOCTH MUPAMU/IbI, IPU3MBI,
KOHYcCa, IIWINHPA, TUI0MAb chepbl, 00beM Kyoa,
[PSMOYTOJIBHOTO Mapajulesenumneaa, MMpamMu/Isl,
[IpU3MBI, [IUIUHPA, KOHYCA, [Iapa, YMEHUE
1300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTH
BpAILCHN, UX CEYEHUS OT PYKH, C IIOMOIIBIO
YEePTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CpEeZICTB; YMEHHE PAaCiO3HABATh CHMMETPHUIO B
[IPOCTPAHCTBE, YMEHHUE Paclo3HaBaTh
[MIPaBHUJIbHBIC MHOFOFpaHHI/IKI/I;

- YMETh ONEPUPOBATH MOHATHIMU: JIBHKEHHUE B
[IPOCTPAHCTBE, 0/I00HBIE (PUTYPHI B
[IPOCTPAHCTBE, UCIOJIb30BAaTh OTHOIIEHUE




JI011a/1eH TTOBEPXHOCTEH U 00bEMOB MOA0OHBIX
(buryp npu perieHuu 3auad;

- YMETb BBIYUCIISITh T€OMETPUUECKHUE BETNUUHBI
(mHa, yrout, miomiaas, 00beM, II0a1b
[IOBEPXHOCTH), UCTIOJIB3Ysl U3y4YeHHbBIC (HOPMYITbI
1 METO/IbI,

- YMETb ONIEPUPOBATH MOHATUIMHU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPIMHAT,
KOOPJMHATHI TOUYKH, BEKTOP, KOOPANHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHHUE, YTOJ MEKIY
BEKTOpAaMHU, CyMMa BEKTOPOB, IIPOU3BECHUE
BEKTOpa Ha YHCJIO; HAXOJIUTh C MTOMOIIIBIO
M3YYEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpEe3Ka, PaCCTOSIHUE MEXITY ABYMS TOUKAMH,

- YMETh BBIOUPATH MOAXOSIINA U3YyYSHHBIN
METO/ JIJIsl PEIICHUsI 3a7]a41, PACIiO3HABATh
MaTeMaTuyeckue (hakThl 1 MAaTEeMaTUYECKHE
MOJICJIA B IPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE PUBOJIUTH
[pUMEPHl MATEMATHUECKUX OTKPBITHI
[POCCUIICKOM M MUPOBOW MaTeMaTUYECKON HAYKHU.
- YMETh ONIEPUPOBATH MOHATUSIMU: OTIPE/ICIICHUE,
aKCHOMa, TEOpEMa, CJIEeICTBUE, CBOICTBO,
MPU3HAK, J10Ka3aTeIbCTBO, PABHOCUIILHBIE
(bopMyIIUPOBKH; yMEeHHE (OPMYIUPOBATH
0OpaTHOE M MPOTHUBOIIOJIOKHOE YTBEPIKICHUE,
[IPUBOAUTH IPUMEPHI M1 KOHTPIPUMEPHI,
MCIIOJIH30BATh METO MAaTeMaTHIECKON HHIYKIIHH;
[IPOBOJIUTH TOKA3aTEJIbHbIE PACCYKIACHUS MTPU
[PEIICHUH 3a]1a4, OIEHUBATh JIOTHUECKYIO
[PaBUIILHOCTh PACCYKICHUM,

- YMETb ONIEPUPOBATH MOHATHIMHU: MHOXKECTBO,
[MOJMHO>KECTBO, ONEpPallUH HaJl MHOKECTBAMU,
YMEHHE UCITOJI30BATh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar Jijisi OnucaHus
[pE€aIbHBIX MPOILIECCOB U SBJICHUI MPU PEIICHUN




3a1a4, B TOM YHCIIE U3 PYTUX YIeOHBIX
[pEIMETOB;

- YMETh ONEPUPOBATh NOHATHAMU: Tpad, CBAZHBIN
rpad, aepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHE
3a7aBaTh U OMHCHIBATH TPadbl Pa3THYHBIMU
crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUU
3ajad;

- YMETb CBOOOJIHO OIIEPUPOBATH OHATHIMMU:
COYeTaHue, IEPECTaHOBKA, YHCIIO COUCTaHUH,
YHCII0 IepECTaHOBOK; OMHOM HploTOHA; ymMeHue
PUMEHATH KOMOMHATOPHBIE (DaKTHI U
paccyXIeHus ISl peLIeHUs 3a/1a4;

-yMEeTh ONIEPHPOBATH MOHATHIMU: HaTypaIbHOE
YHCII0, II€JI0€ YMCII0, OCTATOK 110 MOIYIIIO,
pallMOHAILHOE YHCII0, HPPAIIMOHAIBHOE YHUCIIO,
MHOXXCCTBA HATYPAJIbHBIX, HCJbIX,
PAalMOHANIBHBIX, ICHCTBUTEIBHBIX YHCEN; YMEHHE
MCI10JIb30BATh IMPU3HAKU ACITIUMOCTH,
HaMMEHBIINN OO AETUTENb 1 HANMEHbIICe
oO11ee kpaTtHoe, aiaroput™ EBkinuaa npu
[PELICHUH 33a]a4; 3HAKOMCTBO C Pa3InYHBIMU
MO3UIMOHHBIMU CUCTEMAaMU CHUCIICHUS,

- YMETh CBOOO/THO OIEPUPOBATH MOHATHAMHU:
CTETIEHb C LIEJIBIM ITOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTETIeHH, CTENICHb C PallMOHAIEHBIM
[TOKa3aTCJIEM, CTCIICHD C ]IeflCTBI/ITeJII)HI)IM
(BelecTBEHHBIM) MMOKa3aTesIeM, JTorapiudm gucia,
CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJILHOTO YHUCIIA,
- YMETh ONEPUPOBATh NOHATUSMH: TOXKIECTBO,
TOKIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHHUE,
HEpPaBEHCTBO, CUCTEMa YPaBHEHUH U HEPABEHCTB,
[PAaBHOCUJIBHOCTh YPAaBHEHMI, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIC, HPPAIIHOHAIBHEIE,
[oKa3aTelbHbIE, CTETIEHHBIE, JorapudMuyecKue,
TPUTOHOMETPUYECKUE YPaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI, YMEHHUE PelIaTh YpaBHEHUS,




HEPAaBEHCTBA U CUCTEMBI C IOMOLIbIO Pa3IMYHBIX
[IPUEMOB; pelaTh ypaBHEHHs, HEPAaBEHCTBA U
CHCTEMBI C MTApaMeTPOM; IPUMEHATh ypaBHEHUS,
HEPAaBEHCTBA, X CUCTEMBI JJIsl PELICHUS
MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3 pa3InyHbIX
o0acTeil HayKu U peajbHOH KU3HH,

-yMeTb CBOOOJIHO ONEPUPOBATh NOHATUSIMMU:
rpaduk pyHKuuU, oOpaTHas QyHKIHA,
KOMITO3HITMS (YHKIUM, TUHEHHAs QyHKITHS,
KBaJpaTU4Hasl GYHKIUS, CTeNeHHAs QYyHKIUS C
LIeJIBIM [TOKa3aTeIeM, TPUTOHOMETPUYECKHE
(byHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHUE
(byHKLNH, TOKa3aTeJIbHAS U JorapupMuIecKas
(yHKINU, yMEHHE CTPOUTH TpaduKu PyHKIUH,
BBLITIOTHATH MpeoOpa3zoBaHus rpaduKoB (yHKIIHIA,
YMEHHUE HCIIONIb30BaTh rpaduku GyHKIUN 115
3y4eHUsl IPOLIECCOB U 3aBUCUMOCTEH MpHU
PELICHUH 3371a4 U3 APYTUX YYEOHBIX TPEIMETOB
113 peabHOM KU3HU; BBIpaXKaTh (hopMyIaMU
3aBHCUMOCTH MEX/1y BEITMUNHAMH;

YMEHHE CBOOOHO ONEPUPOBATh MOHATUAMU:
YETHOCTh (PYHKIIMH, IEPUOANYHOCTD (PYHKIINH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (PyHKLNHU, HauOoblIee 1
HalMEHbIIIee 3HaYeHUs! PYHKIIUU Ha IPOMEKYTKE;
YMEHHUE TPOBONTH UCCIIeI0OBaHNEe (QYHKIINH,
YMEHHE MCII0JIb30BaTh CBOMCTBA U rpaduKu
(GYHKIUH 1715 pelieHus] ypaBHEHUM, HEPABEHCTB U
3ajiay c mapaMeTpaMu; u300paxarb Ha
KOOPJIMHATHON IJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHH, HEPAaBEHCTB U UX CHCTEM,

- YMETh CBOOOJTHO OTIEPHPOBATH TIOHATHIMHU:
[0CJIe/10BaTeNbHOCTD, apu(MeTHIECKas
MpoTpeccusi, FeOMeTpUIeCKast MPOrPECcCHs,
OeckoHeuHO yObIBaoIasi reOMeTprudecKas
[porpeccus, yMEHUE 3a]1aBaTh




[10CJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYPPEHTHBIX (hopMyT,

- YMETb ONEPUPOBATH MOHATHIMHU:
HETPEPBIBHOCTH (PYHKIUH, aCUMIITOTHI rpaduka
(byHKLMY, IepBasi U BTOpasi IPOU3BOAHAS
(yHKINH, TEOMETPUIECKUNA U (PU3HMUECKUI CMBICTT
[IPOM3BOIHOM, IEpBOOOpa3Hasi, ONpeieIeHHbINH
MHTETpajl; yMEHUE HAXOIUTh aCUMITOTHI rpaduka
(YHKLIMN; yMEHHUE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIIH
(yHKLNH, HAXOOUTh ypaBHEHHE KacaTeJIbHON K
rpaduky QyHKIUY,;

YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUIS
pccriefoBaHust (QYHKIMM, 11 HAXOXKACHUS
HAWTYYIIEro peieHus B IPUKIaJIHbIX, B TOM
YHCIIe COLUANTBHO-OKOHOMUYECKUX U (PU3NIECKUX
3ajiayax, AJs OIpeesIeHHsl CKOPOCTH U
YCKOPEHHUST; HAaXOAUTh IUIOMIAIU i 00BEMBI GUTYP
C IIOMOLIbIO MHTETpaJia; IPUBOJUTH IPUMEPbI
MaTEeMaTHIECKOTO MOJICITHPOBAHHUS C TIOMOIIBIO
mud depeHInanbHBIX YpaBHEHUI,

- YMETh OIEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
Y1CII0, CONPSKEHHbIE KOMIIEKCHBIE YNCIIA,
MOJTyJTb U apTYMEHT KOMIUIEKCHOTO yucia, opma
3aIKCH KOMIUICKCHBIX dncen (reoMeTpuueckas,
TPUTOHOMETPHUYECKasi M areOpandeckas); yMeTh
[IPOM3BOJIUTH apHU(PMETHUECKHE TEHCTBHS C
KOMILJIEKCHBIMHU YHCIIaMH; TIPUBOUTH TPUMEPHI
MICTIOJIb30BAaHUS KOMITJIEKCHBIX YHCEN;

- YMETh CBOOOJTHO OTIEPHPOBATH TOHATHIMHU:
cpenHee apupmeTHyeckoe, MeIuana, HanboJbIee
1 HaMEHbIIIee 3HAUCHHSI, Pa3Max, TUCTICPCH,
CTaHJApTHOE OTKJIOHEHHE JJIsl OTIMCAHUS
YMCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh
CTAaTUCTHUYECKUE JTAHHBIE, B TOM YHCIIE C
prMEHeHHEM TpaprueCcCKUX METOAO0B U
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PIIEKTPOHHBIX CPEJICTB; rpapUUECKH UCCIIEA0BAT
COBMECTHBIE HAOJIIOJICHHSI C TIOMOIIBIO AUArpaMM
paccerBaHMs U JIMHEHHON PEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHH C
MCTI0JIb30BaHUEM Ipah)UIECKUX METOMOB,;
[IPUMEHSTH JUI PeLIeHN 3a7a4d (OPMYJIbI
CII0)KEHUS] U1 YMHOXKEHUS BEpOsSITHOCTEH, (hopMyity
MOJTHOW BEpOSITHOCTH, popmyity beprysn,
KOMOWHATOPHBIC (DAKTHI U POPMYIIBI; OIICHUBATH
BEPOSTHOCTH pEAJIbHBIX COOBITHI; yMEHUE
OIIEpUPOBAThH NOHATUAMMU: CIy4yaiiHas BEJINYMHA,
[pacIpeielIeHHe BEpOSTHOCTEM, MAaTEMaTHYECKOE
O’KHJaHUE, TUCIIEPCUS U CTaHJApTHOE
OTKJIOHEHUE CITyYaiHOM BETHMYUHBI, (PYHKITUH
pacrpeesIeHus U INIOTHOCTH PAaBHOMEPHOTO,
[T0Ka3aTEIbHOTO U HOPMAIBHOT'O PACIIPEACIICHUM;
YMEHHE UCIIOJIB30BAaTh CBOMCTBA U3yUYEHHBIX
pacipeiesIeHu JUIsl peIleHns 3a/1a4; 3HaKOMCTBO
C MOHATUAMU: 3aKOH OOJIBIINX YUCEI, METO/IbI
BHEIOOPOYHBIX UCCIICOBAHUI; YMEHHE TIPUBOIUTH
[IpUMeEpHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOO/THO OIEPUPOBATH MOHATHAMHU:
TOYKa, IpsiMast, INIOCKOCTh, MPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKUH yroJ, ABYTPaHHBIN yrodi,
TPEXTPaHHBIN YIroJl, IePECEKAOIIHECs,
[apaJuleJIbHBIE U CKPEIIHUBAIOIINECS IPSIMBIE,
[apajuIeIbHOCTh U NEPIIEHIUKYJISIPHOCTD MPSMBIX
1 TUIOCKOCTEH, YroJl MEXY NPSMBIMH, YTOJI
MEKy IPSIMOM U IVIOCKOCTBIO, YTOJI MEKIY
[IOCKOCTSIMHU; YMEHHUE UCIOJIb30BaTh MpU
[PEIIEHNH 3a]a4 U3y4YEeHHbIE (aKThl U TEOPEMBI
[IAHUMETPUH; YMEHHUE OLIEHNUBATh Pa3MeEPbI
00BEKTOB B OKPY)KAIOILIEM MUPE; YMEHHUE
OIEpUPOBATH MOHITHSIMH: MHOTOI'PaHHUK,
C€YEHNE MHOTOTPaHHMKA, IPABUIIbHBIN
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MHOIOIpaHHMK, ITpU3Ma, IUpamuaa, purypa u
MOBEPXHOCTh BpAILICHUS, IIMIUHIIP, KOHYC, 1ap,
cdepa, pazBepTKa MOBEPXHOCTH, CEUEHUs KOHYCa
U [IMJIMH]PA, TapaJUIeIbHbIE OCH WM OCHOBAHHMIO,
CceueHHe 11apa, II0CKOCTh, Kacarommasics chepsl,
[IMHIPA, KOHYCA; YMEHHE CTPOUTDH CEUEHHE
MHOIOI'paHHMKA, H300pakaTh MHOTOTPAHHUKH,
(bUrypsl ¥ TOBEPXHOCTH BpAIICHUS, UX CEUCHUS, B
TOM YHCJI€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHUE IPUMEHSTH CBOWCTBA TEOMETPUIECKUX
(buryp, caMocTosITenbHO (GOPMYIUPOBATH
OTIpe/ieIeHUs] M3y4aeMbIX (DUTYp, BBIIBUTATh
UIIOTE3bl O CBOWCTBAX U MpHU3HAKaX
reoMeTpruuecKux (uryp, 000CHOBBIBATH WIH
OIIpOBEPraTh UX; YMEHHE IPOBOIUTh
Kiaccu(uKanuio GUryp 1o pasIuIHbIM
[IpHU3HAKaM, BBIIIOJHATh HEOOXOAUMBIE
ITOTTOJTHUTEIIHHBIE TOCTPOCHHUS,

- YMETb CBOOOIHO ONEPUPOBATH MOHATHIMU:
ruiomanb Gurypsl, 00bemM Gurypsl, BeTuunHa
yIJ1a, pacCTOSIHUE OT TOUKHU JI0 TIOCKOCTH,
paccTOsTHAE MEXIY TPSMBIMHU, PACCTOSTHHE MEXTY
[IOCKOCTSIMH, IUIOIIAbL cepsl, MI0a b
[MOBEPXHOCTH TTHUPAMHU/IBI, IPU3MBI, KOHYCa,
[UIMHAPa, 00BeM Ky0a, IpSIMOYTOJIBHOTO
napajuiesienunea, MUpaMuIbl, TPU3MBI,
[UIMHAPA, KOHYCa, 11apa; YMEHHE HaXOIUTh
OTHOIIIEHHE 00bEMOB MOJOOHBIX QUTYD;

- YMETh CBOOO/THO OIEPUPOBATH MOHATHAMHU:
BIDKEHUE, TTApaJUIeIbHBIA IEPEHOC, CHMMETPUS
Ha MJIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
rpeoOpa3zoBaHue Mo00usl, Mo 00HbIe (PUTYPHI,
YMEHHUE paclo3HaBaTh paBHbIE U MMO100HBIE
(UTypHI, B TOM YHKCIIE B TIPUPOJIE, HCKYCCTBE,
ApXUTEKTYpE; YMEHHE UCTIOIb30BATh
reoMeTPHUECKUE OTHOIICHUS, HAXOUTh
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reOMETPHUCCKUE BETHUNHBI (JI7TMHA, YTOJI,
[UI0111a/1b, 00BEM) TIPU PEIICHUY 3a/1a4 U3 APYTHX
YI€OHBIX TPEIMETOB U U3 PCaIbHOM JKU3HH;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
[PSIMOYTOJIBHASI CHCTEMa KOOPIMHAT, BEKTOD,
KOOpIMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA Ha YHCIIO,
[pa3oXKeHUe BEKTOpa Mo 0a3ucy, CKaIspHOe
[IPOU3BE/ICHNE, BEKTOPHOE IMPOM3BEACHHE, YTOJI
MEX Ty BEKTOpaMH,; YMEHHE UCIIOJIb30BATh
BEKTOPHBIA U KOOPIMHATHBIA METOT JJIs PEIICHUS
TCOMETPHUYCSCKUX 3324 U 3a/1a4 JIPYTUX YIeOHBIX
[IPEIMETOB; ONEPUPOBATh MOHATHUIMHU: MAaTPHIIA
2X2 1 3X3, onpeeuTeNh MATPHUIIH,
FCOMETPHYCCKUN CMBICI OIIPEICTUTEIIS;

- YMETh MOJICJIUPOBATH PEATbHBIC CUTYAIlH Ha
SI3BIKE MATEMATHKH; COCTABIIATH BBIPAXKCHHUS,
YpaBHCHHUS, HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBHIO 3aJ1a4H, UCCIICIOBATh TOCTPOCHHBIC
MOJICJIH C MCITOJIb30BAHUEM ammapara ajreopsl,
MHTEPIPETHUPOBATH MOJIYYCHHBIH PE3y/IbTaT;
CTPOUTH MAaTEMATHYECKHE MOJIEITH C TIOMOIIIBIO
reOMETPUUYECKUX MOHATUH U BEIMYHH, PELIaTh
CBSI3aHHBIC C HUMH MTPAKTUYCCKHEC 3a/1a4H;
COCTaBIISATh BEPOSATHOCTHYIO MOJIEIb U
MHTEPIPETHPOBATH TOTYYSHHBINA PE3ysIbTaT;
peliaTh IPUKIaTHbIC 3aJa4H CPEICTBAMU
MaTeMaTUYECKOTO aHaJIn3a, B TOM YUCIIe
COIMANTbHO-9KOHOMHYECKOTO U (PU3UIECKOTO
xapakTepa,

- YMEHHE BBIOMPATh MOAXO AN METOI TS
[PEIICHUS 33]1a4H; IOHUMaHNE 3HAYNMOCTH
MaTEMaTHKH B U3yUYE€HUU TPUPOTHBIX U
OOIIECTBECHHBIX IMPOIIECCOB U SIBJICHUI; YMECHHE
[pacTo3HaBaTh MPOSIBIICHNE 3aKOHOB MAaTEMAaTHUKH
B MCKYCCTBE, YMEHHUE MPUBOJIUTH TPUMEPHI
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MaTeMaTUYECKUX OTKPBITUH POCCUHCKON 1
MUPOBOM MaTeMaTUYECKON HAyKH

OK 02. lcnoap3oBaTh
COBPEMEHHBIC CPEJICTBA
IOMCKA, aHalu3a U
HMHTEpIpeTaluy HHGOPMAIIUH,
1 MH(pOpPMaITMOHHBIE
TEXHOJIOTHH JJISI BBIIOJIHEHUS
3a71a4 MpodecCHOHATBHON
JEATEIbHOCTH

B 06nacTi IeHHOCTH HAYy4YHOTO TTO3HAHUS:
-c()OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSL HAyKM U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Jyasnore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
MOJIMKYJIBTYPHOM MUPE,

- COBEPILIECHCTBOBAHUE SI3IKOBOM U
YUTATEJIIBCKOM  KYJBTYpbl  Kak  CpeICTBa
B3aUMOJICHCTBUSL MEXAY JIIOAbMU U MO3HAHUS
MHPA;

- OCO3HaHHE LIEHHOCTH HAYYHOU JeATEIbHOCTH,
FOTOBHOCTb  OCYIIECTBJISITH IMPOEKTHYIO U

HCCIIEJ0BATEIIbCKYIO JeSITEIIEHOCTD
WH/IMBUYAJIbHO U B TPYIIIE.
OBnageHne  yHUBEPCAJbHBIMH  YYEOHBIMHU

IIO3HABATCIIbHBIMHN HeﬁCTBHﬂMH:
B) paboTa ¢ uHpopMarueii:
- BJIQJIETh HaBbIKAMHU MOJy4eHUs] UHPOpMaUU

us3 UCTOYHHUKOB Pa3HBIX THUIIOB,
CaAMOCTOATCIIBHO OCYHICCTBIIATH IIOUCK, aHAJIN3,
CHUCTEMATU3aI IO n HHTCPIIPETALUIO

uHGOpMallMK  Pa3NUYHBIX BHUIOB U  GopM
MIPEICTABICHMUS,

- cO3/1aBaTh TEKCTHI B Pa3IUYHBIX (opmarax c
y4eTOM Ha3zHaueHWs WHGOPMAIMU U IIEJICBOU
ayIUTOPUH, BHIOMpAs ONTUMAIBHYIO (HOpMy
MIPEACTABJICHUS U BU3YyaIU3alNH;

- OLEHHUBAaTh JOCTOBEPHOCTH, JIETUTUMHOCTh
uH(pOpMaIuu, €€ COOTBETCTBHE MPABOBBIM H
MOPJIbHO-ITHYECKUM HOpMaM;

- YMETh ONEPUPOBATH MOHATHIMHU: PALlMOHATbHAS
(byHKLUSA, TOKa3aTesIbHas QYHKIUS, CTelICHHas
(bynkuus, morapudpmMudeckas QyHKIHS,
TpUrOHOMETpHUYeCcKHe QYHKIMH, OOpaTHbIE
(YHKINU, yMEHHE CTPOUTDH IpaUKU H3yIEHHBIX
(yHKLMH, UCIIOJIB30BaTh I'paUKU MPU U3YUEHUN
[IPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33124
13 ApYruX yuyeOHBIX MPEAMETOB U 33134 U3
[peabHOM JKU3HHU, BBIpAXKaTh (POPMYyITaMu
3aBHCUMOCTH MEX/y BEJIMUMHAMH;

- YMETh ONEPUPOBATH MOHSATHIMH: TOXKIECTBO,
TOKJECTBEHHOE NpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YpaBHEHHI U HEPABEHCTB,
[PAaBHOCHJIBHOCTh YPABHEHUH, HEPABEHCTB U
CHCTEM, palliOHAJIbHbIC, HPPALIMOHAIBHEIE,
[oKa3aTesbHbIe, CTENICHHBIE, IorapuMU4ecKue,
TPUTOHOMETPHYECKIE YPAaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI; YMETb pelIaTh YpaBHEHUs, HEPABEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB,;
pelaTh ypaBHEHHs], HEPaBEHCTBA U CUCTEMBI C
mapaMeTpoM; TPUMEHSITh YPaBHEHHUS,
HEpaBEHCTBA, X CUCTEMBI JJISl PEIICHUs
MaTeMaTHYECKUX 3319 U 3a/1a4 U3 Pa3InIHbBIX
oOacTeil HayKH U peaibHOH KU3HH,

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH:
NIBIDKEHUE, MTapajlIeNbHbIA NEPEeHOC, CHMMETpUs
Ha IJIOCKOCTH U B POCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHue mo100us, TOI00HbBIE PUTYPHI,
YMETh pacro3HaBaTh PaBHbIEC U MOJA0OHbIC
(bUrypsl, B TOM 4uClie B IPUPOJE, HCKYCCTBE,
APXHUTEKTYPE; YMETh UCIOIB30BATh
reoMEeTPHUUECKUE OTHOIICHUS, HAXOIUTh

reOMETPHUCCKUE BETHUNHBI (JITTMHA, YTOJI,
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- UCIIOJIB30BaTh CPCACTBA I/IH(bOpMaLII/IOHHLIX n
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pPCUICHUN

KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3allMOHHBIX 3a/a4 C COOJNIOJICHHEM
TpeOoBaHuU PrOHOMUKH, TEXHUKHU

0€30IMMacCHOCTH, TUTHEHBI, PECYypcoCcOepeKeHUs,
MPaBOBBIX W OTHYECKUX  HOPM, HOPM
nH(pOpMaIMoOHHOM 0€301MacHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI

[UI0I1ab, 00BEM) TIPH PEIICHUH 3814 U3 APYTHX
YIeOHBIX IPEIMETOB U U3 PEAbHOM JKU3HH

uHpOpMaLny, nHPOPMAITMOHHON

0€3011aCHOCTH JTMYHOCTH
OK 03. ITnaaupoBats 1 B oOnactu JlyXOBHO-HPABCTBEHHOI'O - YMETb OIIEPUPOBATH ITOHATUAMMU:
pean30BbIBaTh COOCTBEHHOE BOCIIUTAHUS: palioHaIbHbIE, UppPallOHAIbHbIE,
po¢eCCHOHAIBHOE U -- c(hOpPMUPOBAHHOCTH HPaBCTBECHHOI'O [I0Ka3aTENbHBIE, CTENIEHHBIE, JIOTapu(MUYECKHE,

JIMYHOCTHOC PAa3BUTHUC,
NpeANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
PA3TNYHBIX ) XU3HCHHBIX
CHUTYaIUIX

CO3HAHUS, STUYECKOTO MMOBEACHHUS;

- CHOCOOHOCTH OILIGHHBAaTh CUTYallUIO U
MPUHUMATH OCO3HaHHbBIE pelieHus,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

- OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOHYMBOTO OYyTyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
ponuteasiM U (WJIH) APYTMM YjIeHAM CEMbH,
CO3JJaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuw;
OBnazieHue YHUBEPCATBLHBIMU PETYJISTUBHBIMHU
JICICTBUSMU.

a) caMOOpraHU3aIus:

- CaMOCTOSITEJIBHO OCYIIIECTBIISATh
MO3HABATEbHYIO  JESTENbHOCTh,  BBISBIATH
npoOJieMbl, CTaBUTh W (QOPMYIHPOBATH
coOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JESTENIbHOCTH M JKU3HEHHBIX CUTYaIUsX;

TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA,
X CHCTEMBI;

- YMETh OIIEPUPOBATH MOHATHSIMH: MHOTOTPAaHHHK,
CeueHrEe MHOTOTPaHHUKA, KyO, mapajuieNienuIes,
npu3Ma, TupamMua, purypa u moBepxXHOCTh
BpalieHus, INHIP, KOHYC, mIap, cdepa,
cedeHus pUrypsl BpalIeHHUs, TNIOCKOCTh,
Kacaroasicsi cepsl, UINHIPA, KOHYCa,
[UIOIAAb TOBEPXHOCTH MTUPAMU/IbI, IPU3MBI,
KOHYyca, IWIMHAPA, MJI0maas cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeyIeNnIe/1a, TMPaMH/IB,
[pY3Mbl, LWIMHAPA, KOHYCA, [1apa; yMEHHUe
M300pakaTh MHOTOTPAHHUKHU M TOBEPXHOCTH
BpALLEHHs, UX CEUEHUS OT PYKH, C TOMOIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPE/CTB; YMETh PAaClO3HABATh CUMMETPHUIO B
[POCTPAHCTBE; yMETh PACIIO3HABATH MPABUIILHBIC
MHOTOT'PaHHUKH,

- YMETh OIEPUPOBATH TTOHATHIMH:
[PSMOYTOJIbHAsA CUCTEMa KOOPIUHAT,
KOOPAWHATHI TOYKH, BEKTOP, KOOPAHMHATHI
BEKTOpa, CKAJSIPHOE MPOU3BEACHUE, YTOJI MEXKIY
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- CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEIICHUS
mpo0JIeMbl C yYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
- IaBaTh OLICHKY HOBBIM CUTYallUsM,;
CIoco0CTBOBATH (hopMupOBaHUIO u
MPOSIBJICHUIO IIUPOKON 3PYAUIIMH B Pa3HBIX
00JacTsIX 3HaHUN, TOCTOSIHHO MOBBILIATH CBOU
00pa3oBaTeNIbHbII U KYIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOJIb:

WCIIOJIb30BaTh MPHEMbI pepiieKCU I OLCHKU
CUTYyalliH, BEIOOpa BEPHOIO PelLICHUS,

- YMeTh OIICHHBAThb PUCKU M CBOEBPEMEHHO
MIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

B) SMOIMOHAIBHBIN WHTEJUICKT,
IIPEIoJIararoIuii ¢hOPMHPOBAHHOCTE:
BHYTpPEHHEH MOTHUBAIIUH, BKJTFOYATOIIEH
CTpeMJICHHE K JIOCTIDKEHHUIO IENH U YCIexy,
ONTUMU3M, WHUILIUATUBHOCTb, yMEHUE
JIECTBOBATH, HCXO/I U3 CBOUX BO3MOXKHOCTEH;
- OMIATHH, BKJIIOYAOMIEH CIOCOOHOCTH
MMOHUMATh YMOILIMOHAIILHOE COCTOSIHUE JAPYTHX,
YUYUTBIBATH €0  NOPU  OCYIIECTBIECHUU
KOMMYHHUKAIUHU, CIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

- COIMalbHBIX HABBIKOB,  BKJIHOYAIOLIUX
CIIOCOOHOCTh  BBICTpaWBaTh OTHOILIEHUS C
JPYTUMHU JIIOJIBMH, 3a00TUTHCS, TPOSBISATH
MHTEPEC U pa3periarb KOHOIUKTHI

BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEACHHE
BEKTOpa Ha YKCJIO; HAXOJUTh C MTOMOILBIO

M3Y4YEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpEe3Ka, paCCTOSIHUE MEX/TY ABYMS TOUKAMH

OK 04. DpdexTrBHO
B3aMMO/IEHCTBOBATh U
paboTaTh B KOJUIEKTHUBE U
KOMaH1e

TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTECIILHOCTH U CAMOONIPEACICHULO,

-OBJIaJICHHUEC HaBbIKaAMH y‘IG6HO'I/ICCHeHOBaTeHBCKOﬁ,
HpOGKTHOﬁ U COLMAJIbHON E€ATEIbHOCTH,

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMU
KOMMYHHUKATHBHBIMU JEUCTBUSIMU.

- YMETb OIIEPUPOBATH MOHATUSAMU. CIIy4aliHbIN
OTIBIT U CITy4yaliHOE COOBITHE, BEPOSITHOCTh
CIIy4aifHOT'O COOBITHS; YMETh BHIUNCIIATH
BEPOSTHOCTH C UCIOJIb30BAHUEM T'pauyecKuX
METOI0B; IPUMEHSTH (POPMYIIBI CIIOXKEHUS U
YMHOXKEHUS BEPOATHOCTEN, KOMOMHATOPHBIE

(bakThl 1 GOPMYIIBI IPU PELICHNH 337y,
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0) COBMECTHas JCATCIILHOCTD.

- MOHUMATh W HCMOJB30BAaTh IMPEUMYIIECTBA
KOMaHJAHOW ¥ UHIUBUIYaJIbHOU paboThI;

- IPUHUMATD 1I€JU COBMECTHOM JIeATEbHOCTH,
OpPraHU30BBIBATH U KOOPAMHHUPOBATH JIEHCTBUS
M0 €€ JIOCTWXKEHHUIO. COCTaBIsATh  IUIaH
NEHCTBUI, pacnpeiensiTh pojlid C y4eTOM
MHEHHUI Y4aCTHUKOB OOCYXJaThb pPE3yJbTaThl
COBMECTHOM paboTHI;

- KOOPJIWHUPOBATH W BBINONHITH PabOTy B
YCIOBHUSIX  PEAJbHOr0,  BUPTYaJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS,

- OCYLIECTBIIATH MO3UTHUBHOE CTPATErHMUECKOE
MOBEJCHUE B  PAa3jUYHBIX  CHUTYalMsX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpakeHUe, ObITh
WHUIIUATHUBHBIM.

OBnaneHre YHUBEPCATbHBIMH PETYJIATUBHBIMU
NEUCTBUSIMU.

r) IPUHSTHE CeOs U APYTHX JIFOACH:

- IPUHUMATh MOTHUBBI M apTyMEHTBHI APYTUX
JOIEH pu aHajause pe3ynbTaTOB
NeATeTLHOCTH,

- TpU3HABaTh CBOE TMPABO M TMPABO JPYTUX
JIIOJIEl Ha OIIHNOKY,

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHP C
MO3ULIUU JIPYTOro YeI0BEKa

OLIEHUBATh BEPOSTHOCTHU PEAJIbHBIX COOBITHI;
3HAKOMCTBO CO CITyYailHbIMH BEJIMYUHAMU,
YMEHUE PUBOIUTH IPUMEPHI MIPOSBICHUS 3aKOHA
OOJIBIINX YKCEI B TPUPOIHBIX M OOLIECTBEHHBIX
SIBJICHUSAX;

- YMETh CBOOO/THO ONIEPUPOBATH MOHATHIMU:
CTEIEHb C LIEJIbIM IT0Ka3aTesleM, KOPEHb
HATYpaJbHON CTENEHH, CTETIEHb C PAllMOHAIBHBIM
[H0Ka3aTeseM, CTeNEHb C JeHCTBUTEIIbHBIM
(BeriecTBEHHBIM) MTOKa3aTeIEM, JTOrapru(M JKcia,
CHUHYC, KOCUHYC U TaHI€HC IIPOU3BOJILHOTO
RU(RIEN

- YMETh CBOOO/JHO OIEPUPOBATH MOHATHIMHU:
rpaduk GyHKINUU, 0OpaTHAsS QYHKIIHS,
KOMIO3ULUS QYHKIUH, TMHEeHHas QyHKIu,
KBaJpaTU4Hasl GYHKIUS, CTeNeHHAs (QYHKIUS C
[IeJIBIM [TOKa3aTeseM, TPUTOHOMETPUYECKHe
(yHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKHUE
(byHKLNY, TOKa3aTeJIbHAs U JorapupmMuuecKas
(yHKINHU; yMETh CTPOUTH rpaduku GyHKINH,
BBITOJIHATH PeoOpa3oBaHus rpaduKkoB

(b yHKIIHIA,

- YMETh UCIOJIb30BaTh rpaduku GyHKIMHA 115
M3ydeHHsI POLIECCOB M 3aBHCUMOCTEH TPH
PELLICHUH 3aJ1ay U3 APYIUX YUeOHBIX TPEIMETOB U
13 peabHOM KU3HU; BRIPAXKaTh (hOpMyIaMH
3aBHCUMOCTH MEX/1y BEJIMUMHAMH;

- CBOOOJTHO OTIEPHPOBATH MOHATUSIMH . YETHOCTb
(bYHKINH, TIEPUOTUIHOCTH (PYHKIIUH,
OTPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTh
(byHKLINH, SKCTpeMyM (QyHKIMH, HauOoJIbIIee 1
HaMMEHBIIIee 3HAYCHUST PYHKIIUN Ha TPOMEKYTKE;
YMETb IPOBOJUTH UCCIIeOBaHUE (DYHKIINH;

- YMETh UCIIOJIb30BaTh CBOMCTBA U Tpa(UKH
(byHKUINH 1715 pelieHusl ypaBHEHUH, HEpaBEHCTB U
3ajiay C mapaMeTpamMu, H300paxarh Ha
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KOOPJIMHATHOM MIIOCKOCTH MHOXECTBA PEIICHUI
YPAaBHEHHUM, HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0acTu 3¢TeTHYECKOT0 BOCIIUTAHUSA .

- 3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUas
ACTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOPTA, TPyJAa W OOIIECTBEHHBIX
OTHOIICHUM,

- CIOCOOHOCTh BOCTPUHUMATH Pa3ITUYHBIC
BUJIbl MCKYCCTBA, TpaJullUM U TBOPYECTBO
CBOETO W JIPyI'MX  HaApoJOB,  OIIyHIATh
SMOLMOHAJIBHOE BO3/ICHCTBUE UCKYCCTBA,

- YO IEHHOCTh B 3HAYMMOCTH ISl TUYHOCTU U
o0mecTBa  OTEUYECTBEHHOTO W MHPOBOTO
HCKYCCTBA, ’THUYECKUX KYJIbTYPHBIX TPAIULUI
Y HApOJHOTO TBOPUYECTBA,

- TOTOBHOCTb K CAMOBBIPOKECHHUIO B Pa3HbIX
BHJIAX MCKYCCTBA, CTPEMIICHUE MPOSABIATH
KadyecTBa TBOPUYECKOM JIMYHOCTH,

Osnanenue YHHBEPCAIbLHBIMU
KOMMYHHKAaTHBHBIMU ﬂeﬁCTBHﬂMH:
a) oO1eHuE:

- OCYLIECTBISATh KOMMYHMKAallUM BO BCeX
cdepax KHU3HHU,

- pacmo3HaBaTh HEBepOAJIbHBIE CPEJCTBA
06HI€HI/I$I, IIOHUMAaTh 3HAYCHUE COIIHMAJIbHBIX

3HAKOB, pacrno3HaBaTh MIPEANOCHIIKA
KOH(QJIMKTHBIX ~ CHUTyallUH M CMsAr4aTh
KOH(QJIUKTHI;

- Pa3BCPHYTO U JIOTUYHO U3JIAraTb CBOXO TOYKY 3pCHUA
C MCITOJIb3OBAHUCM SA3BIKOBBIX CPCACTB

- YMETh ONEPUPOBATH MOHSATHIMHU: CPEIHEES
apudmeTnyeckoe, Mearana, HaudOIbIEE U
HaMMEHBIIICE 3HAYCHUS, pa3Max, TUCIIePCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HAbOPa;
YMEHHUE M3BJICKAaTh, HHTEPIIPETUPOBATH
H(GOpPMAIIUIO, TIPEJICTABICHHYIO B TAOIUIIAX, HA
ImarpaMmax, rpaukax, OTpa)arollyr CBOHCTBA
[PEATBHBIX MIPOLIECCOB U SIBIICHUH; MPECTABIIATh
MH(POPMAIIHIO C TIOMOIIBIO TAOJUI] U JHArPamMM;
MCCIIeIOBAaTh CTATHCTUYECKUE JIAHHBIE, B TOM
qrCIie C MPUMEHCHHEM IrpauecKux METOOB U
PIICKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATUSAMU: TOUYKA, TPsIMas,
[JIOCKOCTB, IIPOCTPAHCTBO, IBYTPAHHBINA yroJ,
CKPEIIMBAIOIINAECS TIPSIMBIC, MTAPAILICITBHOCTD U
[EPIICHINKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH,
YTOJI MKy IPSIMBIMH, YTOJI MEXKTY TIPSIMON 1
[IOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH,
[PacCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
MEX Ty TMPSMBIMH, PACCTOSIHUE MEXTY
MIOCKOCTSIMU,

- YMETh UCIIOIBH30BATh MPHU PEIICHUH 3314
M3YYCHHBIC (PAKThI U TEOPEMBI TUTAHUMETPHH,
YMEHHE OIICHHBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIIero Mupa

OK 06. ITposBnsTH
IPaKIaHCKO-TIATPUOTHIECKYIO
MO3UINIO, IEMOHCTPHPOBATh
OCO3HAHHOE ITOBE/ICHHE Ha

- OCO3HaHHE OOYy4YalIIUMHUCA POCCUHCKOMN
IPa’kJaHCKOW UJIEHTUYHOCTH;

- LEJICHAIPABICHHOE DPAa3BUTHE BHYTPEHHEHN
MO3ULIMM JIMYHOCTH HA OCHOBE JYXOBHO-

- YMETb OIICPUPOBATH NNOHATHUIMMU.
[IPAMOYTOJibHasd CUCTEMa KOOPAWHAT,
KOOPAUHATBI TOUKH, BEKTOP, KOOPAUHATHI
BCKTOPA, CKAJIIPHOC MMPOU3BCACHUEC, YTOJI MCKIAY
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OCHOBE TPaJULIMOHHBIX
00111€4eI0BEYECKIX
OEHHOCTEH, B TOM YHUCJIE C
y4€TOM FrapMOHM3ALUU
MEXHALIMOHAJIBHBIX U
MEKPEJIMTUO3HBIX
OTHOLUEHUH, IPUMEHSATH
CTaHapThI
AHTUKOPPYILIUOHHOIO
IIOBEJICHUS

HPaBCTBEHHBIX LEHHOCTEH Hapo/ioB
Poccuiickoit ®enepanyii, HUCTOPUYECKUX U

HallMOHAIbHO-KYJIBTYPHBIX TpaauLINM,
¢dbopmupoBanue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYNLIMLOHHOI'O MHPOBO33PEHH,

IIPABOCO3HAHUS, JKOJOTHYECKOW KYJIBTYPHI,
CIIOCOOHOCTH  CTaBUTh LE€JIM U  CTPOUTH
JKU3HEHHBIC IJIaHBI;

B yacTu rpaxjaHCKOro BOCIIUTaHUA:

- OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX IMpaB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHAa u
MIPABOIIOPAIKA;

- TMPUHIATHE TPATUIMOHHBIX HAIMOHAIBHBIX,
oOIIIeYeNIOBEeUeCKUX ~ T'yMAaHHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTh IPOTHUBOCTOSITH  WJCOJOTUU
OKCTpEMH3Ma, HAIMOHAIN3Ma, KCEHO(POOHH,
JTUCKPUMHUHALIMH 1o COLIMATIbHBIM,
pPEJIUTHO3HBIM,  PacoBbIM,  HAI[MOHAJbHBIM
[IpU3HaKaM,;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SATEIbHOCTD
B HMHTEpecax TpaxJaHCKOro  OO0IIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B
00111€00pa3oBaTEIbHON OpraHU3AINH U JIETCKO-
FOHOLIECKUX OpraHu3alusx;

- YMEHHUE B3aUMOJIECTBOBATh C COLMATIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (QDYHKIIUIMU
Y Ha3HAYECHHUEM;

- TOTOBHOCTb K T'YMAHUTapHOW ¥ BOJIOHTEPCKOMN
JIESATEIBHOCTH,

MaTPUOTHYECKOTO BOCIIUTAHMUS:

- c(hopMUPOBAaHHOCTH pOCCHIICKOM
TPaKJIaHCKOM MJIGHTUYHOCTH, NaTPUOTU3MA,

BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YKCJIO; HAXOJUTh C MTOMOILBIO
M3Y4YEHHBIX (POPMYIT KOOPIUHATHI CEPETUHBI
OTpE3Ka, PaCCTOSIHUE MEXIY ABYMS TOUKAMHU,
-yMETh BBIOMPATH MMOAXOANINI U3y4EeHHBIN
METO/ JIIsl PEeIICHUs 3a7]a41, PacliO3HaBaTh
MaTeMaThuyeckue (hakThl 1 MaTeMaTUYECKHE
MOJICTTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE PUBOJIUTH
[IpUMEPbl MATEMATHUYECKUX OTKPBITHI
[POCCUICKON M MUPOBOM MaTEMaTUYECKON HAYKH.
- YMETb OIIEPUPOBATH IOHATHAMU. CIIyYalHBIN
OTIBIT U CITy4yaiiHOE COOBITHE, BEPOSITHOCTh
CITy9aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSTHOCTH C UCIIOJIb30BaHUEM TpaduIecKuX
METOOB; MPUMEHSTH (POPMYJIBI CIIOKEHHS 1
YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYITBI IPU PEIICHUU 3a71ad,
OIICHUBATh BEPOSITHOCTU PEaTbHBIX COOBITUH;
BHAKOMCTBO CO CITy4YalHBIMU BEJIMYMHAMU;
YMEHHE IPUBOAUTH IPUMEPHI IPOSIBIICHUS 3aKOHA
OOJBIITUX YKCEI B TPUPOIHBIX U 0OIIECTBEHHBIX
SIBIICHUSIX
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yBaXEHHS K CBOEMY Hapody, 4YyBCTBa
OTBETCTBEHHOCTH nepea Poaunoi, ropaoctu 3a
CBOM Kpaii, cBow PonuHy, CBOM S3BIK U
KYJIBTYDY, MIPOIILIOe u HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
- IIEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM
CUMBOJIaM, HUCTOPHUYECKOMY M MPUPOTHOMY
HacJIeAUI0, MTaMITHUKaM, TPaIuLHsIM HapOJIO0B
Poccun, poctwxkenusim Poccum B Hayke,
HCKYCCTBEC, CIIOPTEC, TCXHOJIOTUAX U prz[e;
- uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K
CITYKCHHIO u 3aIuTe OteuecTna,
OTBETCTBEHHOCTH 32 €ro cyAb0y;
OCBOCHHBIC OOYYAIOIIUMUCS MEXKIPEIMETHBIC
MOHSITHUS M YHUBEPCAJIbHBIE yueOHbIE NEHCTBUS
(perynsTuBHBIE, [03HAaBaTEJIbHbIE,
KOMMYHHUKATHBHBIC);
- CIIOCOOHOCTH UX HUCTIONBb30BAHMSI B IO3HABATEIHHON U
COIMATILHOM MTPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO
yaeOHOM JesTeTbHOCTH, OpraHu3aIui yueOHOTO
COTPYITHUYECTBA C NIEAATOTUYECKUMU paOOTHUKAMHU U
CBCPCTHUKAMHU, K YHACTHUIO B ITIOCTPOCHUU
WHANBUIYaJIbHON 00pa30BaTeIbHOM TPACKTOPUH,
- OBJIaJICHUE HABBIKAMH YICOHO-HCCIICIOBATEIIbCKOH,
POEKTHOM M COIMANIbHOM JIeSATENbHOCTH

OK 07. ConeiicTBoBaThH
COXPaHEHUIO OKpYKAroIIeH
Cpelibl, peECypcocOepekeHHUIO,
IPUMEHSATH 3HaHUA 00
W3MEHEHHUH KIIMMATa,
MPUHIUIIBI O€PEKITUBOTO
MIPOU3BO/ICTBA, 3((HEKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX
CUTYyalHsAX

- HE MPUHUMATH JACUCTBUS, MPUHOCSIINE BpEL
OKpYXaIoIleH Cpee;
- YMeTh MPOTHO3UPOBATH HEOIATONPHUATHHIE

JKOJIOTHYCCKHE MOCJIECTBUSI
NPEAIPUHUMAEMBIX JEUCTBUM, IPEIOTBPALLATh
150,

- paclIupUTh OITBIT NeITeTLHOCTH

HKOJIOTMYECKOM HAIIPaBJIEHHOCTH;

- YMETh ONEPUPOBATh MOHATUAMU: (QYHKIUS,
HernpepbIBHAst (QYHKIMSA, TIPOU3BOIHAS,
repBooOpasHas, onpeeeHHbI HHTErpal; YMETh
HaXOJUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(YHKIH, HUCIIONB3Yys CIPABOYHBIE MaTepUabl,
piCClieIoBaTh B MPOCTEHUIINX ClydasiX (yHKIUU Ha
MOHOTOHHOCTh, HAXOJIUTh HAaNOOIbIINE U
HaMEHBIIINE 3HAYeHUS! PYHKIUI; CTPOUTH
rpadvKy MHOTOYJIEHOB C UCIOJIb30BaHUEM
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- pa3pabarbIBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4EeTOM aHaJIN3a UMEIOIINXCS MaTePUAIBHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

- OCYIIECTBISTH IIEJCHANPABICHHBIA ITOUCK
IepeHoca CpeACTB M CIocO0OB JEHCTBUS B
npodeccHoHaTbHYIO Cpey;

- YMETb NIEPEHOCUTD 3HAHUS B TIO3HABATEIBHYIO
u HPaKTHYECKYIO obmactu
KHU3HEIEATSIBHOCTH;

- IpeJyIaraTb HOBBIE MMPOEKTHI, OLICHUBATH UIECU
C TO3WIUH  HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAYUMOCTH;

- JaBaTh OICHKY HOBBIM CHUTYaIHsIM, BHOCHTH
KOPPEKTHBBI B  JIESTEIBHOCTh, OIECHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIAM

armapaTra MaTeMaTHYECKOTO aHAIIN3a; TIPUMEHSTh
[TPOM3BOIHYIO MPU PEUICHUH 33/1a4 Ha TBUKCHHE;
pemarh MPaKTHKO-OPHUEHTUPOBAHHBIC 33a/1a4X Ha
HarOOJIBIINE M HAMMEHBIIINE 3HAUCHHSI, Ha
HAXOXKJICHHUE TTYTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEPUPOBATH MOHSATUSMU. JIBIKCHUE B
[IPOCTPAHCTBE, MOA00HBIE (PUTYPHI B
[IPOCTPAHCTBE, MUCIOJIb30BaTh OTHOIICHUE
[UIOINAICH TOBEPXHOCTEH H 00EMOB TIOJJOOHBIX
(buryp npu pemieHun 3auad;

- YMETh BBIYHCIISTh TEOMETPUICCKHE BEIINIHHEI
(muHa, yroui, miomaab, 00beM, TIONIA b
[IOBEPXHOCTH), UCTIOJIB3Ysl U3yUEeHHbBIC (OPMYITBI
1 METO/TBI
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B pamkax mporpammbl yueOHOTO MpeaMeTa OO0Yy4arolIMMHUCS OCBAaMBAIOTCS JMYHOCTHBIE

(JIP) B cootBercTBum ¢ TpeboBanusmu GI'OC COO.

Koxa
JIMYHOCTHBIX
JIN4YHOCTHBIE Pe3yJIbTAThI
pe3yJbTaTOB
peau3aluy NPporpaMMbl BOCIIUTAHUSA
peanu3anuu
NPOrpamMMbl
BOCIIHTAHHUSA
[IposiBnsrOIIMA M AEMOHCTPUPYIOIIMM YBa)K€HHE K JIOIIM TPYIa,
JIP 4 OCO3HAIOIIMN I1IEHHOCTh CcOOCTBeHHOro Tpyaa. Crpemsmuiics K
(OpMHPOBAHHUIO B CETEBOM Cpejie TMYHOCTHOTO U MPO(ECCHOHATEHOTO
KOHCTPYKTUBHOTO «LIH(POBOTO clesa».
Oco3HaromMii  NPUOPUTETHYKO LEHHOCTh JIMYHOCTH  YEJIOBEKa;
JIP 7 YBKAIOUIMHA COOCTBEHHYI0 M UYXKYH YHHUKAJIBHOCTh B Pa3IMUHBIX

CUTyallMiX, BO BCCX (bopMax U BUAaX OCATCIBHOCTH.

JIMYHOCTHBIE pe3yabTaThbl p€ajin3allui NPporpaMmmMbl BOCIIMTAHMA,

onpeaecJIeHHbIC OTPACJI€BBIMU TPCGOBaHHHMI/I K A€¢JJOBBIM KadeCTBaM JIMYHOCTH

JemoHcTpupytomuii  ymenue d>(QQGEeKTUBHO B3aUMOJICHCTBOBaTh B

JIP 13 KOMaHJ€, BECTH AMAJOr, B TOM YMCJIE C HUCIOJIb30BAHUEM CPEACTB
KOMMYHHKAIUU

JIP 14 JleMoHCTpHpyOIIMI HABBIKY aHAJIW3a U MHTEpIPETaluu HH(OpMaLuu
13 pa3IMyYHBbIX HCTOYHUKOB C Y4€TOM HOPMATUBHO-TIPABOBBIX HOPM
JleMOHCTpHPYIOLINK TOTOBHOCTH M CITIOCOOHOCTH K 00Pa30BaHMIO, B TOM

JIP 15 YyHuCiie caMo00pa30BaHUIO, Ha IPOTSHKEHUN BCEH )KM3HU; CO3HATEIIBHOE

OTHOILIEHHE K HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBMIO YCIEIIHON
poeCCHOHATILHON 1 0OLIIECTBEHHON 1EATENbHOCTH.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA
2.1 O6beM yueOHOro npeaMeTa U BUABI y4eOHOi#i padoThI

Buj yueOHoii padoThl

O0BeM B yacax

O06wem 06pa3oBaTenbHOI MPOrpaMMBbl y4eOHON JUCIUTUTMHEL

330

O0beM paboThl 00YUAOIUXCSI BO B3aMMOJICHCTBUH C

npenoaaBaTejIeM

330

B TOM 4HCJIC.

TeopeTnyeckoe o0yueHue

198

IMPAKTUYCCKUC 3aHATHUA

114

nabopaTopHbIe PAOOTHI

KOHTPOJIbHBIE pPa0OThHI

camocTosTeNbHas padboTa

Koncynbranuu

[TpomexxyTounas arrectamnus B hopme nuddepeHIupoBaHHOTO

3a4ycTa

IIpome:xxyTouyHast arrecTanus B ¢opMe JK3aMeHa

10
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2.2. TemaTu4yeckmii JIaH U cojiep:KaHHe Y4eOHOI0 MpeMeTa

Coneprxanue yue0HOro MaTepuasia (0CHOBHOE H PO ecCHOHAIBHO-
HaumenoBanue Oo6bem dopmupyemblie
pasIeoB 1 TeM OPHEHTHPOBAHHOE), naﬁtzpaToprle U MPaKTHYeCKUEe 3aHATHS, €ACOB KOMIIETeHITHH
MNPUKJIATHON MOIYJIb (MIPH HAJTHYHH)
1 2 3 4
OcHoBHOe coep:KaHue
Paznen 1. «[loBTOpeHune kypca MaTeMaTUK{ OCHOBHOM IIKOJIBI» 10
Tema 1.1 Copneprxanue yaeOHOTo MaTepuraa OK 01, OK 02,
«enp u 3a1a4u bazoBbie 3HaHMS W yMEHHS O MaTeMaTUKe B HPOPECCHOHATIBHOH U B OK 03, OK 04,
MaTeMaTUKA npu IIOBCEIHEBHON IESATEILHOCTH. OK 05, OK 06,
OCBOCHHH Kombunuposannoe 3anamue 2 OK 07,
CIEIMATILHOCTH JIP 4,
Tema 1.2 Copepxanue yueOHOTO MaTepHuala JIP 13,
«Yucna u BBIYUCICHUS. 1. Lensie u paumoHanbHble yucna. [leiicTButensHbie uncia. [Ipubnmxenne JIP 14,
Bripaxxenus u JEHCTBUTEILHBIX YNCET KOHCYHBIMHU JIECATUYHBIMH IPOOSIMHU. JIP 15
npeoOpa3oBaHUI» 2. JleiicTBusi HAA  TOJIOKUTENBHBIMA W OTPHLATEIBHBIMA  YHCIIAMH, 4
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JeiicTBus co cTeneHsaMu, (POpPMYIIbl COKPAILICHHOTO YMHOXKEHHS.
Kombunuposannoe sauamue
Tema 1.3 Copepxanue yueOHOTO MaTepHuala
«[IpotieHTHBIE 1. TlpocTble MpONEHTHI, pa3HbIe CIIOCOOBI HX BBIYHCIICHUSI.
BBIUUCIICHUS» 2. CrnoxHbIe TPOIEHTHI 4
Ilpaxmuuyeckoe 3anamue
Paznen 2. «YpaBHEHUS U HEPABEHCTBA» 30
Tema 2.1 ConeprxaHue yaeOHOT0O MaTepuraa OK 01, OK 02,
«YpaBHEHUS u |1. Kopuu yYpaBHEHUI. PaBHOCHIIBHOCTB YPaBHEHHUH. PaBHOCUIIBHBIE OK 03, OK 04,
HEpaBEHCTBA» npeoOpa3oBaHusl  ypaBHEHH. VYpaBuenue-cnencteue. I[IpeobpazoBanus, OK 05, OK 06,
NOPUBOAAIIME K  YpaBHEHMIO-CIeJICTBHIO.  [IpyMeHeHHe  HEeCKOJbKUX OK 07
npeoOpa3oBaHmii, MPUBOSIINX K YPABHEHHUIO-CJICICTBHIO. 4 JIP 4,
2. PaBHOCHUIBHOCTH ypaBHEHUU cucTeMaM. PelieHue ypaBHEHHH C TMOMOIIBIO JIP 13,
CUCTEM. JIP 14
IIpakxmuueckoe 3anamue
Tema 2.2 Coneprxanue yueOHOro MaTepuana
«Cucrembl ypaBHeHUH U |1, CrocoObl pelIeHus CUCTEM JIMHEWHBIX ypaBHeHui. Mertox Naycca. 6
HCPAaBCHCTB» 2. Tlonsartus: matpuna 2x2 u 3x3, ONpeneanuTeNb MaTPHUIIBL.




CucreMbl HETMHEWHBIX YpaBHEHUN. CUCTEMBI HEPABEHCTB

Hpaxmuuecxoe 3ansamue

Tema 2.3 Copepxanrie ydeOHOTO MaTepHualia
«PaBHOCUIIBHOCTB 1. PaBHOCHIBHOCTH ypaBHEHUH U HepaBeHCTB. OnpeneneHus. OCHOBHbIE TEOPEMBI
YpaBHEHHMI U HEPaBEHCTB. PaBHOCWJIBHBIX I1€PEX0/1aX B YPABHEHUAX U HEPABEHCTBAX.
O6uue Meronsl |2. OOmme MeToApl pEelIeHHs YpaBHEHHW: TMEpPexXoa OT paBeHCTBA (YHKIUH K
pelLIeHHs» pPaBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX (DYHKIMH, METOA pa3oKeHHs Ha
MHOXHUTENH, METOJ BBEICHHS HOBOW TEpeMEHHOW, (YHKUIMOHAIHHO-
rpauIeCKuidl METO/
Kombunuposannoe 3anamue
Tema 2.4 Coneprkanue yueOHOro MaTepuasa
«['padmuecknii meron |3. OOmme MeToAbl pELIeHHs HEPaBEHCTB. IIEpexXo] OT CpaBHEHMs 3HAYCHUH
peLeHus YPaBHEHHUI, (GyHKINH K CpaBHEHHIO 3HAYEHUH apTyMEHTOB JJ11 MOHOTOHHBIX (DYHKIIUH, METO/
HEPaBEHCTB» MHTEPBAJIOB, (PYHKIIMOHAIBHO-TpahUIeCKUNA METO.
4. T'padudeckuil METO pelICHUs YpPaBHEHUI U HEPABCHCTB
Kombunuposannoe 3anamue
Tema 2.5 Coneprxkanue yueOHOTro MaTepuana
«YpaBHEHUS u |1. Omnpenenenue Mmoayns. Packpbite Monyns mo omnpeneneHuto. llpocreiime
HEPAaBEHCTBA C MOJIyJIEM» ypaBHEHMS U HEPaBEHCTBa ¢ MoayJieM. [IpuMeHeHre paBHOCUIIbHBIX IEPEX0/10B B
OIIpe/ICJICHHBIX TUIIAX YPaBHEHUHM U HEPABEHCTB C MOAYJIEM
IIpakmuueckoe 3anamue
Tema 2.6 Coneprkanue yueOHOTO MaTepuasa
«YpaBHEHUS 1. 3nakomctBo ¢ mapamerpoM. [IpocTeiiiiue ypaBHEHUS C TapaMeTPOM.
HEpaBeHCTBa ¢ |2. Ilpocreiinye HepaBEHCTBA C MAPAMETPOM.
napameTpamu» Ilpakmuueckoe 3anamue
Tema 2.7 ConeprxaHue yueOHOro Matepuaa
«Pemenne 3agad. |1. OOume MeTo/bl peleHNs ypaBHEHHH.
VYpaBHeHUS U |2. YpaBHEHUs M HEPABEHCTBA C MOAYJIEM U C apaMeTpamMHu
HEPABEHCTBA» IIpakmuueckoe 3anamue

Pasnen 3. «<KoMIutekCHBIE YHCIa»

Tema 3.1
«KoMruiekcHble yuciaa»

Copepxanue ydeOHOTO MaTepHrala

[TonsTre KomIuiekcHOro uncia. ConpsiKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJIb U
apryMeHT KOMIUIEKCHOI'O YHCIIa.

dopma 3amucH KOMIUIEKCHOTO Yuciia (TPUrOHOMETpUYecKas, areopandeckas u
reOMEeTpUYECKast MHTEPIPETAIHs).

KOM6MHMP06’CIHHO€ 3anamue

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 07
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Tema 3.2 Copneprxanue yueOHOro MaTepuana
HevictBus HaJ 1. BebluncneHrue CONPSIKEHHBIX KOMIUIEKCHBIX YHCEN, MOJYJS U apryMeHTa
KOMIUICKCHBIMU YHCIIAMU KOMILJIEKCHOTO YHUCIIA. 4
2. Apudpmerndeckue NEUCTBUS C KOMIUIGKCHBIMU 4YHcCIaMU. Bo3BencHue B
CTENEeHb KOMIIJIEKCHOTO YHUCIIA.
Ilpakmuueckoe 3anamue
Paznen 4. «Crenenu u kopau. CTenieHHas QyHKITHSI» 24
Tema 4.1 Copepxanrie ydeOHOTO MaTepualia
«DyHKIHMH, UX CBOMCTBA. 1. OOmacte ompeneleHUss W MHOXKECTBO 3HaueHHH ¢GyHKumid. UYETHOCTH, 2
CriocoOsl 3a/laHus HEYETHOCTH, MEPUOANYHOCTh (hyHKIMNA. CriocoObl 3aganus QyHKIMH
GyHKIUI» Kombunuposannoe sauamue
Tema 4.2 Coneprkanue yueOHOTro MaTepuana 8
«Crenennas QpyHkuus, ee 1. TlonsiTue KOpHs N-0i CTENEHU U3 IEHCTBUTEIBHOTO uncia. OyHKIUA y = W
CBOMCTBA» ux coiictBa u rpaduku. CBONCTBa KOpHS N-OH CTENeHU 4
Kombunuposannoe sanamue
1. Brruncnenue u cpaBHeHUE KOpHEH. BrinmonHeHne pacyeToB ¢ paJuKalaMu.
2. IlpeoOpa3oBaHue  palMOHAIBHBIX, HPPAHOHAIBHBIX, CTCTICHHBIX, 4
MOKa3aTeJIbHBIX BBIPAKCHUH. OK 01, OK
Ilpakxmuueckoe 3anamue 02, OK 03,
Tema 4.3 Cogepxanue yueOHOTO MaTepHualia OK 04, OK
«[IpeobpazoBanue [IpeoGpa3oBaHne HppallMOHATLHBIX BbIPAXKEHUI. 4 05, OK 07
BBIpa)KeHI/Iﬁ C KOpHAMU n- Hpa}(muqec;(‘oe 3aHamue JIP 4, JIP 7,
Ol CTEnEeHn» JIP 13, JIP 15
Tema 4.4 Coneprkanre yueOHOTO MaTepuaa
«CBoiicTBa CTENEHU C 1. Tlonste crteneHW C JIOOBIM palMOHAJIbHBIM MOKa3aTeneM. CTerneHHbIe
palMOHAIIBHBIM (GbyHKIIMH, UX CBOMCTBA U Tpaduku 2
NCHCTBUTEILHBIM Kombunuposannoe sausamue
MOKa3aTeIsIMU»
Tema 4.5 Coneprxanue yueOHOro Marepuaa
«Pemenune 1. PaBHOCHIBHOCTH UPPAIMOHATLHBIX YPABHEHHU U HEPABEHCTB.
UPpalMOHATEHBIX 2. Pemenue uppanroHaIbHBIX YPAaBHCHH. 8
ypaBHEHHUIA " 3. Pemienue uppaioHaabHBIX HEPaBEHCTB.
HEPaBCHCTB» IIpaxmuueckoe 3anamue
Paznen 5. «IlokazarenbHas GyHKITHSI» 18
Tema 5.1 Copneprkanue yueOHOro Marepuaa 4
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«IIoka3arenpHas
(GyHKIIMS, €€ CBOKCTBa»

1.

2.

CreneHb C NPOM3BOJBHBIM JIEMCTBUTENBHBIM TOKa3aresneM. OnpeaeneHue
MoKa3aTeIbHOM (YHKUIMH, €€ CBOWCTBA M Tpapuk. 3HAKOMCTBO C
MIPUMEHEHUEM TTOKa3aTeIbHON (PYHKITUH.
Pemenue moka3zaTenbHBIX — ypaBHEHUM
METO0M

(GyHKIMOHATBEHO-TPapUUECKUM

KOM6uHup0661HHO€ 3aramue

Tema 5.2 Copneprxanue yaeOHOTO MaTepuraa OK 01, OK
«Pemenne 1. Pemenue nokasaTelbHbIX YPaBHEHUI METOJIOM ypaBHUBAaHMS MOKa3aTesen 02, OK 03,
MOKa3aTeJIbHbIX 2. Pemienue nmokasareabHBIX YPaBHEHUH METOIOM BBEICHUS HOBOH MEPEMEHHOM OK 04, OK
ypaBHEHUM u 3. Pemienne moka3zaTeNbHBIX  YpPaBHEHMH  (QYHKIMOHAIbHO-TpapUUECKUM 10 05, OK 07
HEPaBEHCTB» METOJIOM. JIP 4,JIP 7,
4. PemeHue noka3aTeabHbIX HEPABEHCTB JIP 14
5. PemieHne noka3aTesbHbIX YpaBHEHUN U HEPABEHCTB
Ilpaxmuueckoe 3ansamue
Tema 5.3 Copepxanue yueOHOTO MaTepHala
«Cucrembl 1. Pemenue cucreM noka3aTelbHbIX YPaBHEHUM 4
MOKa3aTeIbHBIX Ilpakxmuueckoe 3anamue
ypaBHEHUI»
Paznen 6. «Jlorapudmer. Jlorapudpmudeckas pyHkuus» 28
Tema 6.1 Coneprxkanue yueOHOTro MaTepuana
«Jlorapudm YHUCIIA. 1. Jlorapudm uucna. JlecATUYHBINA U HATYPAJIBHBIN TOrapu(Mbl, YUCIO €.
JecATnYHbIN u 2. IlpaBuna neiictBus ¢ norapupmamu. [lepexos kK HOBOMY OCHOBaHHIO. 4
HATYpaJbHBIN Kombunuposannoe sansamue
sorapuMbl, YUCIIO €»
Tema 6.2 ConeprxaHue yueOHOro Marepuaa OK 01. OK
«CpoiicTBa JorapudmMos. 1. Cgoiicta norapudmosn. Onepanus jorapuGMupoBaHus U NOTEHIIMPOBAHUS. 4 02 OK1 03
Omnepanus 2. Ilpeobpa3oBanue orapu()MUIECKUX BBIPAKECHHH. OI& 04 OI&
JorapuMUpPOBAHUS» Kombunuposannoe 3anamue 05 OI'< 07
Tema 6.3 Conepxanue ydeOHOTO MaTepHralia 1P ’ 4 JIP 7
«Jlorapudmuueckas 1. Jlorapudmuueckas pyHKIUS U €€ CBOHCTBA. JH,’ 14 ’
¢byHKLUSA, ee CBOWCTBa» 2. Tloctpoenue rpadukoB QyHKITIH. 4
Kombunuposannoe 3anamue
Tema 6.4 Copneprxanue yueOHOro MaTepuana
«Pemenne 1. Tlonstme  norapupmuyeckoro ypaBHeHHs. PemieHue — mpocTeimmx
JorapuPMHUECKUX JorapupMHUUECKUX yYpaBHEHUN 12
2. Pemenne nmorapuMu4ecKux ypaBHEHHH 3aMEHOM HEM3BECTHOTO.
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ypaBHEHUI " 3. Pemenne norapudMuueckux ypaBHEHUI IOTEHIUPOBAHUEM.
HEPABEHCTB» 4. Pemenue ypaBHEHUH JIorapu()MUpOBAHHEM.

5. Pemenne norapudmMuyeckux ypaBHEHUI.

6. Jlorapudpmuueckue HepaBEHCTBA

Kombunuposannoe 3anamue
Tema 6.5 Coneprkanue yueOHOro MaTepuasa
«Cuctemsl AJroput™m peleHus CHUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB 4
JorapupMHUUECKUX norapu(MHUUECKUX YPaBHEHHI U HEPABCHCTB
ypaBHEHUI» Ilpaxmuueckoe 3anamue

1 cemectp

Paznen 7. «OcHOBBI TpUroHOMETpUH. TpUTOHOMETPUYECKUE QYHKITAN» 44
Tema 7.1 Coneprxkanue yueOHOTro MaTepuana
«TpuroHomerpuyeckue Pagunannas mepa yria. I[loBOpoT TOUKM BOKpYr Hadala KOOpAMHAT.
(GyHKIMH TPOU3BOJIBHOIO OmnpeneneHue cuHyca, KOCHHYyca, TaHI'€HCAa M KOTaHIeHca. 3HaKU CHHYCA, 4
yria, yicia. Paguannas u KOCHHYCa, TaHI'€HCa U KOTAHI€HCa II0 YETBEPTAM. 3aBUCUMOCTb MEXIY
rpajycHas Mepa yria» CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJHOTO U TOTO XKe yria

Kombunuposannoe 3anamue
Tema 7.2 Coneprxkanue yueOHOTro MaTepuana
«OCHOBHbIE Tpuronomerpuyeckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC M KOTaHT€HC
TPUTOHOMETPUUYECKHE yIJI0B o ¥ - 0. DopMyIbl IpUBeICHUS 4
TOXIECTBA. Kombunuposannoe 3anamue OK 01, OK
®DopMyITbl TPUBEICHUSY 02, OK 03,
Tema 7.3 ConeprxaHue yueOHOro Marepuana OK 04, OK
«Cunyc, KOCHHYC, Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC W 05, OK 06,
TaHI'€HC CyMMBI u KOCUHYC ABOMHOrO yria. @opmyisl nojoBuHHOro yria. [IpeoGpasoBanus OK 07
Pa3HOCTH JIByX yIJIOB CYMMBI TPUTOHOMETPHUYECKUX (PYHKIUI B IPOU3BEICHNE U IPOU3BEACHUS B 8 JIP 4,JIP 7,
Cunyc " KOCHHYC CyMMy. BpbIpakeHue TpUrOHOMETpPUUYECKUX (YHKIUN uepe3 TaHIeHC JIP 15
JIBOMHOTO yria. @opMyiisl IIOJIOBUHHOT'O apryMeHTa. [Ipeo6paszoBanust MIPOCTENIINX
IIOJIOBUHHOTO YIJIa» TPUTOHOMETPUUYECKUX BBIPAKEHUI

Kombunuposannoe 3anamue
Tema 7.4 Coneprkanne yueOHOTO MaTepuasa
«TpuUroHoMeTpHyecKue Ob6nactp omnpeneneHUss M MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX
¢byHKLIMH, UX CBOIMCTBAa U ¢byHkuuid. YETHOCTH, HEYETHOCTH, MEPUOTUYHOCTH TPUTOHOMETPHUYECKUX 4

rpaduku»

¢byukimii. CBoiicTBa 1 rpaduKu QYHKIMKA Y = COS X, Y =Sin X,y =tg X,y =
ctg x.

KOM6MHMP06’CIHHO€ 3anHamue.
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Tema 7.5

Copepxanrie yaeOHOTO MaTepHualia

«[IpeoOpazoBanue CxxaTtue u pacTsbkeHue rpaduKoB TPUTOHOMETPUUYECKUX (YHKIIHIMA.
rpadukoB [IpeoOpazoBanue rpad)KOB TPUTOHOMETPUIECKUX (HYHKITHMA 2
TPUTOHOMETPHYECKUX Kombunuposannoe 3anamue.
byHKIHI»
Tewma 7.6 Copepxanne ydeOHOTO MaTepHralia
«ObpaTHbIe Ob6patnblie Tpuronomerpudeckue Gynkuuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPHYECKHE Kombunuposanuoe 3ansmue 4
GyHKITUU»
Tema 7.7 Copepxanre ydeOHOTO MaTepHualia
«TpuroHomerpuueckue 1. TIpocreiimme TPUTOHOMETPUIECKHIE YPaBHEHHUS.
YPaBHEHHS» 2. PerieHue TpUTrOHOMETPUYECKUX YPABHEHUM, CBOIAIIUXCS K KBAAPATHBIM.

3. Pemienue oqHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHM. 10

4. PenieHue TPUTOHOMETPUYECKUX YPABHEHHUH Pa3I0KEHUEM Ha MHOXKHUTEIH.

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Kombunuposannoe 3anamue.
Tema 7.8 Coneprxkanue yueOHOTro MaTepuana
«TpuroHoMerpuueckue 1. Pemienue TPUrOHOMETPHUUECKUX HEPABEHCTB 4
HEPaBEHCTBA» Ipakxmuueckoe 3anamue
Tema 7.9 Coneprxkanue yueOHOTro MaTepuana
«CucTtembl 1. Cuctemsl IpocTeNIINX TPUTOHOMETPUUECKUX YpaBHEHUI 4
TPUTOHOMETPHUYECKIX Kombunuposannoe 3anamue
YPAaBHEHUI»
Paznen 8. «Ilonarue npesaena nocae10BaTeIbHOCTH U QYHKIIUN 10
Tema 8.1 Coneprxanue yueOHOro Marepuana 5 OK 01, OK
«[TocnenoBaTenbHOCTH. 1. TlocnenosarenbHocTu.  CrnocoObl  3afaHuMss M CBOWMCTBA  YHUCIOBBIX 02, OK 03,
[Ipenen IIOCJIEOBATEIHLHOCTEMN, BBIYMCIICHUS WIECHOB IIOCJIEA0BATEIHLHOCTH. OK 04, OK
MMOCIEIOBATEILHOCTH» Kombunuposannoe 3ansamue 05, OK 06,
Tema 8.2 1. Tlonstue mnpepena ¢ynkuuu. CBoiicTBa mpenenoB ¢yHKuui. Beruucnenue 5 OK 07
«[Ipenen hpyHKIII» npeaesioB (pyHKIUH. JIP 4, JIP 7,

Kombunuposannoe 3ansamue JIP 13
Tewma 8.3 ConeprkaHue yaeOHOTO MaTepraa

1. Mertonbl packpbITHS HEONPEICICHHOCTEH NMPH BBIYUCICHUH TIPEIEIIOB. 6

0
Heonpenenennocts Bua [5]'
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«MeTobl packpbITUSL
HEOIPEEICHHOCTEN TP
BBIYMCIICHUM NIPEJETIOB»

[ee]
2. PackpbITHe HEONpeIeICHHOCTH BUAA [ ]

e

3. HeomnpeneneHHocTh BHja (00-00)

KOM6uHup0661HHO€ 3aramue

Paznen 9. «IIpousBoanas ¢pynkuuu. YpaBHeHUs KacaTtenbHOH. [IpuMeneHe npon3BoIHON» 30
Tema 9.1 Coneprkanue yueOHOro MaTepuasa
«[Tonarue npoussognon» |1. Ilpupamenue aprymenta. llpupamenve ¢yHkuuu. 3anadyd, NPUBOIALIME K
MNOHATUIO NPOU3BOAHON. OnpezneneHue NPOU3BOJHOU. AJTOPUTM OTHICKAHMS 2
MPOU3BOJHOMN
Kombunuposannoe 3anamue
Tema 9.2 Copepxanue yueOHOTO MaTepHala
«[IponsBomubie  cymmsbl, |1. IlpaBuna quddepenumpoBanus. Dopmyssl nuddhepeHTupoBaHHs.
pasHOCTM mnpowusBencHHs, |2. Tabiuua NpPOU3BOAHBIX OCHOBHBIX JJIEMEHTapHBIX (YyHKUMA. Beruucienue
YaCTHOI'O» MIPOU3BOIHBIX 3JIEMEHTAPHBIX (QYHKITUH. 8
3. TlpousBoaHas cnoxxHOM QyHKIUU.
4. Ilpumepsl UCHIOIB30BAaHUS POU3BOAHOM /Il HAXOKICHHS HAUITYYILErO PEIEHUS
B IPUKJIA/IHBIX 33/1a4aXx.
Kombunuposannoe 3anamue OK 01, OK
Tema 9.3 Copepxanue yueOHOTO MaTepHuala 02, OK 03,
«I'eomerpuueckuit cmpicn (1. I'eoMeTpUyecKHil CMBICT MPOU3BOAHOM (YHKIHMU — YIJIOBOW KO3 UIUEHT gg gi’ gg
MIPOU3BOIHOM» KacaTeabHOU K rpaduky (QyHKIUU B TOUKE. ’ :
4 OK 07
2. YpaBHeHHe KacaTeNbHOW K Tpaduky OQYHKIUH. AJNTOPUTM COCTaBIICHUS JIP 4, JIP 7,
ypaBHEHHsI KacatelibHO# K rpaduky dyHkiwn y=Ff(X) JIP 14
Kombunuposannoe 3anamue
Tema 9.4 ConeprxaHue yueOHOro Marepuaa
«Du3UYEeCKUi cMmbicn |1, ®usnueckuii (MEXaHMYECKUN) CMBICT MPOU3BOJHONW — MIHOBEHHAss CKOPOCTH B 5
MIPOU3BOTHOI» MoMeHT Bpemen# t: v = S’ (1)
IIpakxmuueckoe 3ansamue
Tema 9.5 Coneprkanne yueOHOTO MaTepuasa
«UccnenoBanne Qynkuuii | [IpusHaku Bo3pacTaHus U yObIBaHUS QYHKIUH. DKCTpEMYM (DYHKIIHH.
c nomouipio | MccnenoBanue GyHKIUU Ha SKCTPEMYM. 10
NPOU3BOTHON HaxoskeHne HauOOJIbIIEr0, HAMMEHBIIETO 3HAYEHUS M DKCTPEMANIbHBIX 3HAYECHHIA

GyHKIUY.

[IpuMeHeHne MpoON3BOTHOM K MCCIIEAOBAHUIO (DYHKIIMI M IIOCTPOCHHIO TPa(HKOB.
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HccnenoBanne pyHKIMY ¢ TOMONIbIO MPOU3BOAHON U MOCTPOEHHUE rpaduka.

Hpaxmuttecxoe 3arAamue

Tema 9.6 Copepxanrie ydeOHOTO MaTepHualia
«Bropas  mpousBonHas. |1. Bropas mpousBomHas.
[Ipumenenue BTOpoii |2. IlpuMmeHeHHE BTOPOW MPOU3BOTHON K UCCIICTOBAHUIO (DYHKITUH. 4
MIPOU3BOIHOM K Kombunuposannoe sanamue
MCCIICIOBAHMIO (DYHKITHID»
Paznen 10. «HTerpansHoe NCUUCICHUE» 22
Tema 10.1 Coneprkanue yueOHOro MaTepuasa 4
«Heonpenenéxnupiin 1. TlepooOpa3nas. HaxoxxeHue nepBooOpa3HOM.
HMHTETpa» 2. HeomnpenenéHnuplii HHTErpasl ¥ €ro CBOWCTBA.

Kombunuposannoe sauamue
Tema 10.2 Coneprxkanue yueOHOro MaTepuana
«Bpruncnenue 1. HaxoxaeHne HeonpeaeIeHHOT0 HHTErpaia HeMOCPEICTBEHHO 6
HEOIpeAeIEHHOTO 2. BpluucieHnue HeonpeaeaeHHOro HHTerpaga ¢ MOMOIIbIO 3aMEHbI IEPEMEHHON
MHTETpajza» llpaxmuueckoe 3ansamue
Tema 10.3 Copepxanue yueOHOTO MaTepHuala OK 01. OK
«OrnpenenéHHbli 1. OmnpenenéHHblii MHTErpajd U €ro reoMeTpudeckuil cMbici. OCHOBHBIE CBOWMCTBA 2 02 OK, 03
HHTErpat " ero omnpenenénHoro uarerpana. ®opmyna Herorona—JleiOnuia. OI& 04 OI&
TreOMETPUUYECKUI CMBICIT» Kombunuposannoe sanamue 05 OK’ 06
Tema 10.4 Conepskanue y4eOHOro MaTepuaa (’)K 07 ’
«Bpruucnenue 1. Beruucnenue onpeaenaeHHoro uarerpaia. @opmyna Herorona—JlelbHnna. JIP 4. JIP 7
OIPEJIETEHHOTO 2. 3ameHa IIEPEMEHHOM B OIPEIEIEHHOM HHTErpaJle. 6 JII; 14 ’
UHTErpana» 3. Bpluncnenue MHTErpajoB ¢ HOMOIIBIO 3aMEHbl IEPEMEHHOM

Ipaxmuuyeckoe 3anamue
Tema 10.5 Cogepxanre ydeOHOTO MaTepHuaa
«[Ipumenenue 1. TlpumeHeHME OIpENENEHHOrO0 HWHTErpajga Uil HAXOXKICHUS  IUIOIIAIM
OIIPELEIIEHHOT O KPUBOJIMHEWHOW TpaIeIUu.
UHTETpaa i | 2. Berumcnenue miomaneit GUryp ¢ moMoIbo ONPeIeICHHOT0 HHTeTpaja 4
HAXOXICHIA ILIOMan IIpakxmuueckoe 3anamue
KPUBOJMHEHHON
Tpaneuuu»
Paznen 11. «I"'eomeTpusi B IpOCTpaHCTBE» 18

Tema 11.1

Copepxanue yaeOHOTO MaTepHala

1.

IMpeamer crtepeomerpun. OcHOBHbIC MOHATHA (TOYKa, MpsMasi, IUIOCKOCTb,
npoctpaHcTBo). OCHOBHBIE aKCHOMBI  cTepeomerpuu. llepecekaromumecs,
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«OCHOBHBIE MTOHSTHUSA napajuleJbHble W CKpelmuBawpomuecss npsmMbele. [IpusHak w©  CBOHCTBO 2 OK 01, OK
CTEepEOMETPUH. CKpenBaromuxcs npsaMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI. 03, OK 04,
Pacnonoxxenue npsmeIx U Kombunuposannoe sansamue OK 07
IJIOCKOCTEM» JIP 4, JIP 7,
Tema 11.2 Coneprkanue yueOHOro MaTepuasa JIP 14
«B3aumHoe B3auMHoe pacnosiosxeHue NpsAMBbIX U INIOCKOCTEH. YToJI MeXly NpsIMbIMU B 2
PacrojIOoKEHUE NMPSMBIX U IIPOCTPAHCTBE.
IIJIOCKOCTEN» Kombunuposannoe sanamue
Tema 11.3. Coneprkanue yueOHOro MaTepuasa 4
«[lapaynensHOCTh [TapanesnbHOCT NPSMOMN U IIIOCKOCTH.
MPSAMBIX, npssMol | [TapaiuienbHOCTH MIIOCKOCTEN.
IUIOCKOCTH, MJIOCKOCTEM» CaolicTBa napasuieabHbIX MIOCKOCTEH.
Kombunuposannoe 3anamue
Tema 11.4. Copepxanue yueOHOTO MaTepHualia
«HepHeHﬂHKyMpHOUCTI’ 1. Ilepnennukynspuele npsmele. [lapamienbHble NpsiMble, NEPHEHAUKYISPHBIE K
MPAMBIX, — HpiAMOH 1 II0CKOCTH. IIpU3HAK NEPHIEHIUKYIAPHOCTH MPSAMOM U IIIOCKOCTH. 4
IUIOCKOCTH, MJIOCKOCTEM»
2. llepnenaukynspHble MIIOCKOCTH. [IpU3HAK MepreHAUKYISPHOCTH MJI0CKOCTEH.
Kombunuposannoe 3anamue
Tema 11.5. Coneprkanue yueOHOTro MaTepuana
«Teopema 0 tpex |1. Ilepnenaukynsp v HakJIOHHasA. PacCTOsiHHME OT TOYKH 10 IJIOCKOCTH, OT IPSIMOMN
MEPIEHINKYIISIPax» 70 TUIOCKOCTH, PACCTOSHUE MEXAY IUIOCKOCTSMH, MEXIY CKPEIIHMBAOIIUMUCS 4
MPSIMBIMHU, MEX]Ty TPOU3BOJILHBIMHU (PUT'YpaMU B IPOCTPAHCTBE.
2. Teopema o Tpex mepreHAuKysipax. Pemenue 3amay.
Kombunuposannoe 3anamue
Tema 11.6. Coneprkanue yueOHOTO MaTepuasa 5
«JIByrpannsie yribl. Yroan |1. JIByrpaHHBIN yroi. YTou Mexay IIOCKOCTSIMHU.
MEX/1y TIOCKOCTSIMU» Kombunuposannoe 3anamue
Paznen 12. «MHOTOTpaHHUKH U T€JIa BPALICHUS» 44
Tema 12.1 Copneprxanue yueOHOro MaTepuana OK 01, OK
«Bepmmnel, pedpa, rpanu |1, PasnuuHble BUIBI MHOTOIPAaHHUKOB. VX m3o0paxkenus. Bepiunbl, pedpa, rpaHu 02, OK 03,
MHOT'OI'paHHUKa» MHOrorpaHsuka. Passeprka. MHOrorpanssie yrisl. BbIyKkible MHOTOIPaHHUKH. 2 OK 04, OK
Teopema Ditnepa. 05, OK 06,
Kombunuposannoe 3anamue OK 07
Tema 12.2 Coneprkanne yueOHOTO MaTepuasa 4
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«IIpusma, ee 1. Tlonstue npusmsl. Ee ocHOBaHus n GokoBble rpanu. Bricota mpusmel. [Ipsmas u
COCTaBJISIIOIIUE, CEYCHHE. HaKJIOHHAA npu3Ma. [IpaBunpHas mpusma.
[IpsiMast ¥ HaKJIOHHASA 2. ®opMynbl TuIomaAciH OOKOBOH M TIOJTHOM MOBEPXHOCTH Npu3Mbl. CedeHHs
IIPU3MBbI» ITPHU3MBI.
Kombunuposannoe 3anamue
Tema 12.3 Coneprkanue yueOHOro MaTepuasa
«[lapannenenunen, Kyo. 1. TMapannenenumnen, CBOWCTBA NPSAMOYTOJIBHOTO Napaenenunena, kyo. Ilnomanp
Ceuenue ky0a, OOKOBOM U MOJIHOM OBEPXHOCTH.
napasuieenuena» 2. Ceuenue Ky0Oa, mapajureIenumne/ia.
Kombunuposannoe 3anamue
Tema 12.4 Coneprkanue yueOHOro MaTepuasa
«IIupamuna, ee |1. Ilupamuna u ee snementsl. Ceuenue nupamusl. [IpaBunbHas nupamua.
COCTaBIISIONINE, CEYCHME. |2. YcedeHHas Mupamuja.
[IpaBunbHasgs mnHpamuza. Kombunuposannoe sanamue
YcedeHHas mupaMuga»
Tema 12.5 Coneprxkanue yueOHOTro MaTepuana
«bokoBags m  moaHas |1. Tlnomans OOKOBOI U MONTHON MOBEPXHOCTH MPU3MBI, MHUpaMUbl. Pemienue 3amay.
MOBEPXHOCTh  TMPHU3MBI, Kombunuposannoe sanamue
MU PAMHETBI»
Tema 12.6 Copepxanue yueOHOTO MaTepHala
«Cummerpuss B KkyOe, |1. CumMeTpuss OTHOCHTEIBHO TOYKH, MPSAMOH, Iuiockoctu. CuMmerpus B KyoOe,
napajuiesienumnese, napajiesienunesie, mpu3Me, nupamue.
npu3Me, MUpaMUIe» Kombunuposannoe sanamue
Tema 12.7 ConeprxaHue yueOHOro Marepuana
«[IpaBunbHBIC 1. Tlousitue MIPABUIILHOTO MHOTOTpaHHUKA. CaoiicTBa MPaBUIIbHBIX
MHOTOTPaHHHKH, ux MHOTOTPAaHHHUKOB.
CBOHCTBa» Kombunuposannoe sanamue
Tema 12.8 Coneprkanne yueOHOTO MaTepuasa
«umaaap, ero |1. Humuaap u ero snementsl. CeueHne mumuHApa (MapajuiebHOE OCHOBAHHIO H
cocrapistone. Ceuenue ocu). Pa3BepTka s pa
IUTHH]IPA Kombunuposannoe sanamue
Tema 12.9 Coneprkanne yueOHOTO MaTepuaa
«Konyc, ero (1. Konyc u ero siaementsl. CedyeHune KoHyca (mapayuiebHOE OCHOBAHHIO M
cocrapistone. CeueHue poXoJIsllee Yepe3 BEPIINHY), KOHMYecKHe cedeHus. PasBepTka KoHyca.
KOHYyCa» Kombunuposannoe 3anamue
Tema 12.10 Coneprxanue yueOHOro Marepuana

JIP 4, JIP 7,
JIP 14
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«Y CeyeHHbIN konyc. |1. VYceudennsii konyc. Ero oOpa3yromas u Beicota. CeueHne yceueHHOro KoHyca
Ceuenue YCEYEHHOTO Kombunuposannoe sanamue

KOHYyCa»

Tema 12.11 Copepxanne y4eOHOTO MaTepHualia

«lap wu cdepa, wux

1. ap u ctepa. Bzaumuoe pacrnonoxenue cdepsl u miockoctu. CeyeHue miapa,

CEUCHUSI» ctepsl. 4
Kombunuposannoe sanamue
Tema 12.12 Coneprxanue yueOHOT0O MaTeprasa
«OO0BEMBI 1. Oobem wu ero wusmepenue. Dopmynsl o0bema Kyba, MPAMOYTOJIBHOTO
TeOMETPUYECKUX TEI» napamnenenunena. opmynsl oo6beMa NPSAMON IPU3MBI, IUIMHAPA. 4
OTtHomeHne 00bEMOB MOJOOHBIX TEIL.
2. OOwembl nupamMuibl 1 Konyca. O6beM mapa.
IIpaxmuueckoe 3anamue
Tema 12.13 Conepxxanne yueOHOTo MaTepuaa
«Perrenune 3agad. |1. OOBEeMbI U IWIONIA)IM TOBEPXHOCTH MHOTOTPAHHUKOB M TEJl BPALICHHUS 4
MHoOrorpaHHUKd W Tela Ipaxmuueckoe 3ansimue
BPAIICHUS»
Paznen 13. «kKoopauHAThI U BEKTOPHI» 10
Tema 13.1 Coneprxanue yueOHOTO MaTepraia OK 02, OK
«JlexapToBbl KoopauHaTel |1. JlekapToBbI KOOpPAMHATHI B pocTpaHcTBe. [IpocTeiinue 3a1aun B KOOpIUHATAX. 03, OK 04,
B IIPOCTPAHCTBE. OK 07
Paccrosinue mexny nBymst 5 p JIP 4, JIP 7,
. Paccrosinue Mexmy IByMs TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka 4
ToukamMu.  KoopauHatel JIP 14
CEPEIMHBI OTPE3Ka» Kombunuposannoe 3anamue
Tema 13.2 Copneprxanue yueOHOro Marepuana
«BekTopbl B |1. Bekropel. Moaynp BekTopa. PaBeHCTBO BeKkTOpoB. CIOXEHHE BEKTOPOB.
IIPOCTPAHCTBE. YMHOKEHHE BEKTOpa Ha YUCIIO. 6
Yron mexay BekTopamu. |2. PasnoxkeHue BEKTOpa IO HampaBJIEHUsIM. YTOJI MEXAYy [BYMsS BEKTOpaMH.
CkansipHoe pou3BeCHNE [Tpoexmust BekTopa Ha och. KoopamuaTel BekTtopa. CKalsipHOE TMpPOH3BEICHUE
BEKTOPOB» BEKTOPOB.
3. BekropHoe ypaBHEHHE NPSAMOW M IUIOCKOCTH. VICIONb30BaHWE KOOPAWHAT H
BEKTOPOB IPH PEIICHINH MAaTEeMaTHUECKUX U TPUKIIATHBIX 3a/1a4.
Kombunuposannoe sanamue
Paznen 14. «MHoecTBa. DJIeMEHTHI TEOPUU TpadoB» 6
Tema 14.1 ‘ Copneprkanue yueOHOro Matepuaa 2

34




MHnoxkecTBa 1. Tlonstue muoxecTBa. [logMHOXecTBO. Oniepaniu ¢ MHOXECTBAMHA OK 01, OK
Kombunuposannoe 3ansamue 02, OK 03,
Tema 14.2 Copepxanrie ydeOHOTO MaTepHualia OK 04, OK
«['padpi» [Monsitre rpada. Cesi3HbI rpad, AepeBo, MUK rpad Ha MIOCKOCTH 2 05, OK 07
IIpaxmuueckas paboma JIP 4, JIP 7,
Tema 14.3 Coneprkanue yueOHOro MaTepuasa JIP 13, JIP 15
«Perrenue 3ajau. Omnepanuu ¢ MHOKecTBaMH. OTHCaHUE PEANbHBIX CHUTYyallMid C MOMOILBIO 5
MnoxectBa, I'padsr 1 ux MHOXecTB. [Ipumenenune rpadoB K pereHunto 3agay
MIPUMEHEHUE» Ilpaxmuueckoe 3anamue
Paznen 15. «DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH BEPOSTHOCTEI» 14
Tema 15.1 Copneprxanue yueOHOTo MaTepuaa OK 01, OK
«OCHOBHEBIE MMOHSITUS [TepecTaHOBKH, pa3MeEIICHHs], COYCTAHUSI. 2 02, OK 03,
KOMOMHATOPUKU» Kombunuposannoe 3ansamue. OK 04, OK
Tema 15.2 Conep:xanue yueOHOro MaTepuana 05, OK 07
«Co0ObITHE, BEPOSITHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITUS. TeopemMbl O BEPOSITHOCTH CYMMBbI JIP 4, JIP 7,
coObiTuss. CnoxeHue U COOBITHI. YCIIOBHasE BEpOSITHOCTh. 3aBHCHUMBIE U HE3aBUCHMBIE COOBITH. 2 JIP 14
YMHOXXEHHUE Teopembl 0 BEpOSITHOCTH POU3BEIEHUS COOBITUH.
BEPOSTHOCTEMN» Kombunuposannoe sauamue
Tema 15.3 Copepxanue yueOHOTO MaTepHala
«BeposTHOCTD B OtHocuTenbHas YacToTa COOBITHS, CBOWCTBO €€  YCTOMYMBOCTH. 9
poheccuoHaNBHBIX CratucTtrueckoe onpejieneHue BeposiTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHS
3ajayax» IIpaxmuueckoe 3ansamue
Tema 15.4 ConeprxaHue yueOHOro MaTepuaa
«JlucKpeTHas CiydaitHast Buapl cnywaifpix BenmuuuH. OmnpeneneHue JUCKPETHOM — citydaifHOM
BEJIMYMHA,  3aKOH €€ BEJIMYMHBI. 3aKOH pacupeielieHuss TUCKPETHOM ciydaiiHol BenuuyuHbl. Ee 2
pacripeieneHus» YHCIIOBbIE XapaKTEPUCTUKH
Kombunuposannoe sauamue
Tema 15.5 Coneprkanne yueOHOTO MaTepuasa
«3azaun MaTeEMaTHYECKON Bapuanuonnsiii pan. Iloauron yactor u rucrorpamma. CraTUCTHYECKHE 5
CTaTUCTHKH» XapaKTePUCTHKH psiia HAaOII0AaeMBbIX TaHHBIX
Kombunuposannoe sanamue
Tema 15.6 Coneprkanne yueOHOTO MaTepuaa
«CocTaBnenue TalbauLl U [lepBuunast o00paboTKa CTaTUCTUYECKUX JaHHBIX. [paduyeckoe wux 5

JUarpaMM Ha MPaKTHKE»

MpEACTaBJICHUC. HaxoxnaeHnue CpCAHUX XaAPaAKTCPUCTHK, HaGJ’IIOI[aeMBIX
JaHHBIX
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Hpaxmuuecxoe 3anamue

Tema 15.7 Conepkanue ydeOHOro MaTepuasa

«Penrenune 3az1ad. DnemeHThl KoOMOMHATOPHUKH. COOBITHE, BEPOSATHOCTH COOBITHS. ClIOKEHHE U

DNeMEHTHI YMHOKEHHE BEPOSITHOCTEN 2
KOMOWHATOPHKH, Ilpakxmuueckoe 3ausamue

CTATHCTUKH W  TEOpUU

BEPOSITHOCTEM»

Koncynbramus 8
ITpomesxyrounas arrecranus (DK3aMeH) 10
Bcero: | 330
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3. YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI YUEBHOI'O ITPEIMETA
3.1. MaTepuaibHO-TEXHUYECKOE ofecreyeHmne
Jlnst peanu3anuy NporpaMmbl y4eOHOTO MpeaMEeTa JOJDKHBI ObITh MPEAYCMOTPEHBI CIEIYIOLIHE
cnenuanbhbie momenienus (B coorserctBuu ¢ ®I'OC u OOII CII10):
KkaOuHeT «MaTeMaTHKU», OCHAIIEHHBIH 000PYI0BaHHEM:
Croenuann3upoBaHHas MeOenb:

Cron cTyneH4YecKuil IByXMeCTHbIN — 12 mmiT.
Crynbs cTyaeH4eckue — 24 mr.

Cron (yunrtenbckuii) — 1 .

Crya (yuurenbckuii) — 1 .

Jocka (memnoBas) — 1 .

TexHuveckue cpecTBa 00yUeHHUS:

MyneTumeaua-npoekrop - 1 mr.

Oxpad — 1 mrT.

Konouku 111 BocnipousBenenus ayino— 1 mir.
Kowmnbrotep npenonasarens — 1 wr.
VY4eOHO-HarIAHbIE U METOMYECKUE TOCOOUS.

3.2. UudopMmanuonHoe odecriedeHne peaju3aliu MPOrpaMmal
Jns peanuzanuu IporpaMMbl OMOIMOTEYHBIH (OHJ 00pa30BaTEIbLHOW OpraHU3alMy JIOJKCH
MMETh ITeYaTHBIE U 3JICKTPOHHBIC 00pa30BaTeIbHbIC K HHPOPMAITMOHHBIC PECYPChI, PEKOMEHTYEeMBbIX JIJIs
WCTIOJIB30BaHUS B 00pa30BaTEILHOM IPOIIECCE.

3.2.1. OcHOBHBIE MEYATHbIE U YIEKTPOHHBIE U3IAHUS
1. boromonos H.B. [Ipaktuueckue 3anarus nmo Mmatematuke: Yu.moc. aius CI10-11-e uza.,-M.:

HOpaiit, 2016-495c.

2. Bbammvakos, H.W. Marematuka: yaeonuk ais CIT0O-M: Kuopyc, 2018.

3. boromornos, H. B. Marematuka: y4eOHUK JUIsl CpefHEro mpodeccHoHaabsHOro odpasoBanus /
H. B. boromonog, I1. . Camoiinenko. — 5-¢ u3f., nepepad. u gon. — Mocka: 3gaTenbcTBoO
IOpaiir, 2022. — 401 ¢. — (IIpodeccuonanproe obpasosanue). — ISBN 978-5-534-07878-7.
— URL.: https://urait.ru/bcode/489612.

4. Martemaruka: yueOHHK 11 CpeTHEro mpodeccuoHanbHoro oopasoBanusi /

O. B. Tarapuaukos [u np.]; mox oduieit penakiueii O. B. TarapaukoBa. — Mocksa: M3narenbeTBo

IOpaiit, 2022. — 450 c. — ([Ipodeccronanpuoe obpazoBanue). — ISBN 978-5-9916-6372-4. —

URL: https://urait.ru/bcode/490214.

5. Maremaruka. Ilpaktukym: ydyeOHOe mocoOHMe i CpPEeAHEro MpPOQEeCCHOHATBHOIO

obpazosanust / O. B. Tarapuukos [u ap.]; mox odmieir penaxiueii O. B. TatapuukoBa. — MockBsa:

WznarensctBo IOpaiit, 2022. — 285 ¢. — (IIpodeccronansroe oopazoanue). — ISBN 978-5-534-

03146-1. — URL: https://urait.ru/bcode/490215.

6. bocomonos, H.B. Marematuka. YrmyOnenHbslii ypoBeHb. 10—11 kmaccel: yueOHMK st

cpennero obmero obopazosanusi / H. B. boromonos, I1. U. Camoitnenko. — 5-¢ u3z., nepepal. u



https://urait.ru/bcode/489612
https://urait.ru/bcode/490214
https://urait.ru/bcode/490215

norn. — Mocksa: M3parensctBo FOpaiit, 2022. — 399 c. — (Hapomnoe mnpocBemieHue). —
ISBN 978-5-534-15610-2. — URL: https://urait.ru/bcode/509196

7. ®enepanbubiii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru/ (mzara
obpamienus: 02.07.2022). - TekcT: 3CKTPOHHBIMA.

8. ®denepanbHpli  LEHTp  MH(pOpMaNMOHHO-OO0pa3oBaTelbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru /

9. OTkpeITHIA KOUTEMK. Matemaruka. - URL: https://mathematics.ru - Tekct: 31eKTpOHHBIIA.

10. Hayunas snektponnas oubnmuoreka (HOB). - URL: http://www.elibrary.ru - Tekct: 37eKTpOHHBIH.

11. Bcepoccuiickue unTepHer-onmmmMnuansl. - URL: https://online-olympiad.ru / (mata oGparienus:
12.07.2022). - TeKCT: 371€KTPOHHBIH.

12. Epwunas xoutexiust 1udpoBsix oOpa3zoBatenbHbIX pecypcoB. - URL: http://school-collection.edu.ru
(mara obpamienus: 08.07.2022). - TekcT: 3JCKTPOHHBIH.

13. Cpenusisi matematuyeckas uHTepHeT mkoia. - URL: http://www.bymath.net/ (mara obpamienus:
12.07.2022). - TeKCT: 21€KTPOHHBIH.

14. CrnpaBo4HHK o MaTeMaTHuKe IS LIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mara o6pamenus: 12.07.2022). - TekcrT:
3JICKTPOHHBIN.

15. OrtkpeiThiii KoJUTeK. Maremaruka. - URL: https://mathematics.ru / (mata oopamienus: 08.06.2022).
- TekcT: BIeKTPOHHBIH.

3.2.2. JlonoJHUTEIbHbI€ HCTOYHHUKHI
1. bocomonos, H. B. Matemaruka. 3aiaun ¢ perreHussMu B 2 4. Yacte 1: yuebHOe mocodue amst
cpeanero npodeccronaabHoro oopazosanus / H. B. boromonos. — 2-e u3., uCrp. 1 JA01. —
Mockga: UznarensctBo FOpaiit, 2022. — 439 c¢. — (IIpodeccuonansHoe oOpa3zoBaHue). —
ISBN 978-5-534-09108-3. — URL.: https://urait.ru/bcode/490794.

2. Boeomonos, H. B. MaremaTuka. 3afauu ¢ pereHusMu B 2 4. YacTth 2: yueOHOe mocooue Jitst

cpeanero npodeccronaabHoro oopazosanus / H. B. boromonos. — 2-e u3., uCrp. u JA01. —
Mockgsa: UznarensctBo FOpaiit, 2022. — 320 c¢. — (ITpodeccuonansHoe o6pa3zoBaHue). —
ISBN 978-5-534-09135-9. — URL.: https://urait.ru/bcode/490795.

3. baspun, M. M. MaremaTuka: y4eOHUK U TPAKTUKYM JUIsI CPEIHETO MPOPECCHOHATEHOTO

obpazosanwus / U. U. baspun. — 2-e u3., nepepad. u gomn. — Mocksa: M3narensctBo KOpaiir,
2022. — 616 c. — (TIpodeccronansroe oopazosanue). — ISBN 978-5-534-15118-3. — URL.:
https://urait.ru/bcode/490174.

4. [lasnouenko, FO. B. MaremaTuka . yueOHUK U PAKTHUKYM JJIS1 CPEHEr0 Mpo(ecCHOHaATbHOTO

obpazosanwus / FO. B. TTaBmouenko, H. I11. Xaccan ; moj o0mieit penakuueit

10. B. [TaBnrouenko. — 4-e usg., nmepepad. u qorn. — Mocksa: M3aarensctBo FOpaiit, 2022, —

238 ¢. — (ITpodeccuonanpuoe odpasosanue). — ISBN 978-5-534-01261-3. — URL.:
https://urait.ru/bcode/489875.

5. MaremaTuka: anreOpa ¥ Hadala MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. AnreOpa W Hayaia
Matematnueckoro ananm3a. 10-11 kmacc. Amumos III.A., Konsrun FO.M., Tkauesa M.B. u npyrue. -
M: Ipocsemnienne, 2022.

6. Maremaruka: anredpa 1 Hayaja MaTeMaTHYecKoro aHanusa, reomerpus. ['eomerpus. 10-11 kmacc.
Artanacsu JI.C., byry3oB B.®., Kanomies C.b. u apyrue. - M: I[Ipocsemenue, 2022.
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7. MaremaTuka: anrebpa U Havajia MaTeMaTHYECKOro aHanu3a, reomerpus. 10-11 kmaccel. Anrebpa u
Hayaja MareMaTudeckoro aHammsa. B 2 4. Yacte 1. YueOHUMK nmns ydammxcs oOpa3oBaTelbHBIX
opranusanuii (6azoBsiii ypoBenb)/Mopakosud A.I'., Cemenos I1.B.; Yactp 2. 3amauHuk ISl ydanuxcs
obpasoBaTenbHBIX OpraHuzamnuii (0a30Bbii ypoBenb)/ MopakoBuyu A.I'. u apyrue; moja pemakiucii

Mopakosuga A.I'. - M: Muemo3una, 2018.

8. MaremaTuka: anreOpa W Hayaja MaTeMaTHYeCKOro aHammsa, reomerpus. I'eomerpus.10-11 kiacc.
[Toropenos A.B. Maremaruka: anredpa v Hadajia MaTeMaTHIeCKOTo aHau3a, reomeTpus. ['eomerpus.10-
11 xnacc. IToropenos A.B. - M: IIpocsemenne, 2019.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O IPEIMETA
KoHTpons ¥ oOIlEHKa pe3ysbTaTOB OCBOCHHS Y4YEeOHOTO MpEIMETa OCYIIECTBIISICTCS
MpernojiaBaTelieM B TIPOILIECCE MPOBEACHHUS MPAKTUYECKUX 3aHATUNA U JIaOOpaTOpHBIX padoT,

TCCTUPOBAHUA, a TAKXXC BbIIIOJIHCHUA O6y‘IaIOH_II/IMI/IC$I HHIAWBUAYAJIbHBIX 3aJaHuH, IIPOCKTOB,

HUCCIIEIOBAHUN.

PesynbpraThl 00yueHus

Kputepuu onenku

MeTtonbl OLICHKHT

Ilepeuenv 3nanuu,
pamkax npeomema.
- IOHSTHE CTENICHH C IeHCTBUTEIbHBIM
rnokazaTejieM U €€ CBOMCTBaA,

CBOWCTBA U IrpaMKHU CTENIEHHbIX (DYHKIINH;

- onpejiesnieHne jgoraprudma Jrcia; cBocTBa
JorapupmMoB;

cBOiicTBa UM Trpa@uK JorapupmMuuecKon
byHKIUY,

- CIIOCOOBI PelIeHUsI IPOCTEHIINX
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
YPAaBHEHUH;

CHOCOOBl  pELICHHMsS  TOKA3aTeNbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB,;

- OCHOBHBIE TOHATHUS CTEPEOMETPUH,
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX;
B3aMMHO€ PACIIOJIOKEHHUE IPSMBIX, IPSIMON U
IJIOCKOCTH, JIBYX IJIOCKOCTEH B POCTPAHCTBE;
OCHOBHBIE TEOPEMBI O MAPAIIIEIBHOCTH
MPSIMOM U TUIOCKOCTH, MapaJuIeIbHOCTH JBYX
IJIOCKOCTEH,

MOHATHUE YTJIa MEXKITy MPSIMBIMH, YTIIa MEXITY
IIPSIMOM U TUIOCKOCTHIO;

OCHOBHBIE TEOPEMBI O MEPIEHAUKYISIPHOCTH
NPSIMOH U TUIOCKOCTH;

- oIpeJieNieHre pajauana, popmyJibl IepeBoja
IpajyCHOI Mephl yIiia B paJMaHHyIO U
o0OpaTHO;

oceaueaemslx 6

Xapaxmepucmuxu
O0eMOHCMPUPYEMbIX
SHAHUU

- KOTJIMYHO» CTaBUTCS 32
padoTy, BBITIOJTHEHHYIO
0e3 oIMOOK U HEI0UETOB
WM UMEIOIIYI0 He Oolee
OJTHOTO HEeJIoueTa.

- KXOPOII0» CTaBUTCA 32
paboTy, BHIMOJTHEHHYO
MOJTHOCTBIO, HO TIPH
HaJu4Yuu B HEH He Oosee
OJTHOU HerpyOoii omuoKu
Y OJIHOTO HeJI0YeTa UK He
0oJjiee IByX HEJOUYETOB.

- KY/IOBJIETBOPHUTEIHLHO»
CTaBHUTCS B TOM clydae,
€CITIH CTYCHT MPaBUIIbHO
BBITIOJTHUJI HE MCHEE
MTOJIOBHHBI paOOTHI HITH
JOMYCTHIL:

a) He OoJiee IBYX IpyOBIX
OIINOOK,

0) He Oosee 0iHOI rpyOOi
OITMOKHU ¥ OJJTHOTO
HeJo4era,

B) He OoJiee IBYyX-Tpex
HerpyObIX OIHOOK,

Bxonnoit
KOHTPOJIb 3HAHUI
oOydaromuxcs 3a
KypC OCHOBHOTO
o01rero
00pa3zoBaHUs
yueOHOro
npeaMera
MaTeMaTHKH,
BEISIBJICHHC
MOTHBAIIMH K
M3YUEHUIO
yueOHOro
npeaMera
«Maremaruka»

B OV CIIO.
Texymmit
KOHTPOJTH B
dopme:
-IIpakTuecknx
pabor.
-IIpoBepka
JIOMAIIIHUX padoT.
PyGexubrii
KOHTPOJb B popme
KOHTPOJIbHOM
paboThI.
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onpeJieJIeHUs] CUHYyca, KOCHHYCa, TAHT€HCca U
KOTaHI'€Hca YHCIIa,

OCHOBHBIE (DOPMYJIIBI TPUTOHOMETPHH;

- CBOMCTBA M Tpa)UKu TPUTOHOMETPUUECKHUX
GbyHKIUH,;

MIOHSATHS OOPATHBIX TPUTOHOMETPUIECKUX
GbyHKIUH,;

CBOMCTBA U rpaKu 0OPaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIHA;

- CTIOCOOBI PEMICHUS TIPOCTEUIITUX
TPUTOHOMETPUYECKUX YPaBHEHUI;

CIOCOOBI pelIeHuUs MPOCTEHIIINX
TPUTOHOMETPUUECKUX HEPABEHCTB,;

- OINpEJICJICHHUS] BEKTOPA, IEUCTBUM HaL
BEKTOPAMH;

CBOMCTBA JEHUCTBUI HaJl BEKTOpaMU;
MOHSTHE MIPSIMOYTOJIBHON JIEKapTOBOM
CHUCTEMBI KOOPAMHAT Ha TNIOCKOCTH U B IPO-
CTPAHCTBE;

- IOHATHE MHOTOTPAHHHUKA, €r0 MOBEPXHOCTH,
MOHSTHE MPaBUIILHOTO MHOTOTPaHHHKA,
ompe/ieJICHUE IPU3MBI, MapajuIeenuIe/a;
BH/IBI TIPH3M,

onpeecHUEe TUPaMHUIbl, TPABUIBHOM

HI/IpaMI/II[I)I;

- IIOHSATHUE TeJla BPAIlCHHUs U TOBEPXHOCTH
BpallECHU,

olpeJieNieHue LMIMHJIpa, KOHYca, LIapa,
cdepsl;

CBOMCTBa HepeUnCIEHHBIX BBIIIIE

r€OMETPHUECKHX TEJ;

- OIIpEJIeJICHUE IIPOU3BOIHOM, €€
TF€OMETPUYECKUI U MEXaHUYECKUI CMBICI,
npasuia u popmyinsl 1uphepeHIupoOBaHHS
byHKIMH;

onpeneneHue auddepenimana GyHKIUNA U €ro
reOMETPUUECKUI CMBICT,

HEOOXOUMBIC U IOCTATOYHBIE YCIIOBHS
BO3pacTaHMs U yOBIBaHUS (QYHKIIUH, CYIIECT-
BOBAaHHS YKCTPEMYMa,

HEO0XO/IUMBIE U IOCTATOYHbIE YCIIOBHS
BBINYKJIOCTH U BOTHYTOCTH Tpaduka GyHKINY;
oIpeJiesIeHue TOUKU Neperuoa;

o0IIyl0 CcXeMy TOCTpOeHHsI TpaduKOB
(GYHKIMH C TOMOIIBIO TPOU3BOHOM;

- onpeJieieHne epBooOpa3HOM;

oIpeJieIeHue HeoNpeIeIEHHOr0 HHTerpaja u
€ro CBOMCTBA;

(bopMyJIBl HHTETPUPOBAHHUS;

T) OZHOM HerpyOoi
OIMOKH B TpeX
HEI0YETOB, /) WIN IpU
OTCYTCTBUH OIIUOOK, HO
pu Hanmuauu 4-5
HEJ/IOYETOB.
«HEY/I0BJETBOPHUTETbHO»
CTaBUTCS, KOTIa YHCIIO
OIIMOOK ¥ HEJ0YETOB
MIPEBOCXOIUT HOPMY, TIPU
KOTOPOH MOXET OBITh
BBICTABJICHA OLIEHKA MU
€CITU TPaBUIIBHO
BBITIOJIHEHO MEHEE
MIOJIOBHHBI PabOTHI.

IIpomexyTounas
aTTecTauus B
dbopme
nuddepeHnrpona
HHOT'O 334€eTa,
HK3aMEHa.
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CHOCOOBI  BBIYHCIICHUSI HEOMPeneIEHHOTO
HUHTETpana;

- OIpeICIICHUE ONPEICIEHHOI0 UHTETPalIa, €ro
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
CHIOCOOBI BBIYUCIICHUS OTIPECIIEHHOTO
HUHTETpana;

MOHSTHE KPUBOJIMHEWHOM Tpamenuu, Criocoobl
BBIUMCIICHUS TUIONIAICH KPUBOJIMHEHHBIX
Tpanenuii ¢ TOMOIIBIO ONPEACIEHHOTO
HUHTErpana;

- OCHOBHBIE TIOHSTHSI KOMOMHATOPUKH,
dhopmyny bunoma HeroToHa;

TpeyrosbHuk [lackains;

- TIOHATHS COOBITHS, BEPOATHOCTH COOBITHS,
JUCKPETHOM CIIy4ailHOM BEJIMYHHBI,

3aKOH OOJBIINX YHCE,

- TIOHSTHUE TeHEepalbHasi COBOKYITHOCTH,
BBIOOpKA, CpeIHSS BEINYNHA;

(hOpMYJIBI CpETHUX;

Yumems:

-OlepupOBaHUE MaTeMaTUYEeCKUMU
MOHATUSIMUA U KaTETOPHUSIMH;

- HCIIOJIL30BAaHUE COOTBETCTBYIOIIHNX
dbopMyn TpU BBIOJIHEHUH pPAcCUYeTOB U
pelIeHur 3a]a4, BBINOJIHEHUE TOYHBIX
BBIYMCIICHUH 110 hopMynam,

- IPUMEHEHNE COOTBETCTBYIOIIUX METOIOB,

BBIIIOJIHEHHE aJIrOPUTMOB peLeHus
IIOCTaBJICHHEIX 33124,
- BBITIOJTHEHHUE JIeUCTBUI HaJ

KOMIUIEKCHBIMU YHUCIIaMU;

- YCTaHOBKAa HENpPEpPBIBHOCTH (YHKIIUH,
TOYEK pa3phiBa QyHKINY,

- BBIYMCIICHHE NTPeIeIoB (QYHKIUI B TOUKE U
Ha OECKOHEYHOCTH,

- HaxXxOXJECHHE MPOU3BOJHOM CJIOKHOU
byHKIUY,

-HaxoxJieHue nuddepennuana GyHKINY,
-HAXOKJECHUE BTOPOHl NPOU3BOJHOW U
IIPOU3BO/IHBIE BBICIINX MOPSAKOB,;
-nuddepeHpoBaHme AIIEMEHTaPHBIX
byHKIHH;

-[IPUMEHEHUE BTOPOW NPOU3BOAHOW IS
HAXO0XIEHUS TOYEK rnepernda pyHKINH;
ONpECIICHUE HAIPABJICHUS BBIIIYKIOCTH
rpaduka QyHKINH;

- HaxOXJEHHE  aCHUMIITOTHI  Tpaduka

byHKINH,;
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- ccleioBaHue (QYHKIUU 10 o0IIel cxeme
U noctpoenue e rpaduxa

BBIYUCJICHUC HCONIPCACIICHHBIX I/IHTeraJIOB;
-BBIYHCIICHHE ONPECIICHHBIX HHTEIPAJIOB,;

- pelIeHHe  HECIOXHBIX  3a7ad  Ha
HNPUMEHEHHE OIPE/ICICHHOTO HHTErpaJia.
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