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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
MATEMATHUKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

PabGouast mporpamma ydeOHOTrO mpeaMmera SBISETCS COCTABHOM YacThO IMPOrpaMMHO-
METOJIMYECKOTO  CONPOBOXKICHUS  oOpasoBarenpHOM — mporpammbel  (OI)  cpemnero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no crienuanbHocTH 09.02.06 «CeTeBoe U CUCTEMHOE aAMUHUCTPUPOBAHUEY.

[Iporpamma y4eOHOTO mHpeAMETa MOXKET OBITh HCIIOJIb30BaHA B MPO(ECCHOHATBHBIX
00pa30BaTENFHBIX OPTaHU3ALMUAX, PEATTH3YIOMNX 00pa30BaTENbHYI0 IPOrPaMMy CPETHETO OOIIEro
oOpaszoBanus B npenenax ocsoeHust OIl CIIO Ha 6a3e 0CHOBHOro 00m1Iero 0Opa3oBaHUs MPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo y4eOHOro npeaMera B CTpPyKType NPpOrpaMMbl NOATOTOBKH CIEeNHAJINCTOB
CpelHero 3BeHa
VYuebnslit npeamer «MareMaTHkay sBIsSeTCs y4eOHbIM IPEMETOM 00111e00pa30BaTeILHOIO

1uKJia (yriayOleHHbIH YPOBEHb).

1.3. llesin 1 3aga4um y4eOHOr0 nmpeaMera, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeamera
1.3.1 Lean yuyeOHOrO npeamera

Cognepkanre mporpaMmbl Tnpeamera «MaTemaTuka) HaIlpaBiIe€HO Ha JOCTHIXKEHUE
CIEAYIOLIUX LETIEH:

— (hopMupOBaHHE IIEHTPAIBHBIX MAaTEMaTUYECKHX TOHSATHUH (YMCIO, BETUYHMHA,
reoMerpuueckas (Qurypa, MepeMeHHas, BEpPOSTHOCTh, (QYHKIUS, NPOU3BOAHAS, HHTErpan),
o0ecrevynBaroUX MPEeMCTBEHHOCTh M TEPCIEeKTUBHOCTh MAaTeMaTH4YeCKOro 00pa3oBaHUs
00yJaromuxcs;

— TOJBEJICHHE 00YJarOIIUXCS Ha IOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MAaTCMAaTUKHU U OKPYXAIECro MHpa, MNOHMMAaHHUIO MAaTEMAaTUKW KaK YacCTu O6HIGi/JI KYJIBbTYPBbI
YEJI0BEUECTBA,

— pa3BUTHE HHTEJUIEKTyaJIbHBIX W  TBOPUYECKUX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUM, KPUTUIHOCTH MBIIIIICHUS, HHTEpeca
K U3YYCHHUIO MAaTEMaTUKU;

— ¢opmupoBaHue  (YHKIIMOHATBHOW  MaTEeMAaTHMYECKOH  TpPaMOTHOCTH:  yYMEHHUS
pacro3HaBaTh MaTEMaTUYECKHE ACTEKThl B PEAbHBIX KU3HEHHBIX CUTYaAIlUAX U MPU U3YYECHUU
JIPYTuX Y4eOHBIX MPEAMETOB, NMPOSIBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (GOopMyIupoBaTh
HNX Ha A3BIKEC MATCMATHUKH W CO3JaBaTb MATCMATHYCCKHUC MOACIH, NPUMCHATH OCBOEHHEBIN
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MaTeMaTUYeCKU anmnapart JUIsl pelieHns IPaKTUKO-OpUEHTUPOBAHHBIX 3a7a4, UHTEPIPETUPOBATH

" OLCHUBATL IMOJIYYCHHBIC PC3YJIbTAThI.

1.3.2 IlnanupyemMble pe3yJibTaThl 0CBOCHHA Y4eOHOro npeamera B coorBercTBrU ¢ PI'OC

CIIO u Ha ocuoBe ®I'OC COO

O01mue KOMIIETEHINH,
npogeccnoHaJIbHbIE
KOMIIETEeHIM U

IInannpyemMsle pe3yJbTaThbl 00y4eHUsI

Oouue

IpeamerHbie

OK 01 Bribupars
CIIOCOOBI pelIeHHs
3amaq
npodeccnoHaTbHOM
JeATEeIbHOCTH
HNPUMEHUTEIIBHO K
Pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPy, OCO3HAHUE
IICHHOCTU MacTEPCTBa,
Tpyaomrooue;

- TOTOBHOCTH K aKTHBHOMU
JIEITEILHOCTH TEXHOJIOTMYECKOM 1
COLIMAJILHOM HAIIPABJIEHHOCTH,
CrI0CcOOHOCTh HHUITMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITCIIBHO
BBIMOJTHATH TAKYIO ICATCIBHOCTD;

- UHTepeC K pa3iIn4HbIM cdhepam
po¢heCCUOHANBHOM NS TeIBHOCTH,
OBajieHNe YHUBEPCAIbHBIMU
y4eOHBIMH [T03HABATEILHBIMU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUC ICHCTBU:

- CAMOCTOATENHFHO (HOPMYITHPOBATH
U aKTyaJIn3upOBaTh MPoodIeMy,
paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHABIINBATh CYIIECTBCHHBIN
MPU3HAK WA OCHOBAHUS IS
CpaBHEHUsI, K1acCU(UKALNU 1
000011IeHUS;

- OTIPENEINATh ISTU NSSTeIbHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTCPUH UX
JIOCTUKCHUS,

- BBISIBIIATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPHBACMBIX
SIBJICHUSX;

- BHOCHTBH KOPPEKTUBHI B
JIeITEIBLHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIEATENILHOCTH,

- pa3BUBATh KPEATUBHOE MBIIILJICHUAE
MIPY PEUICHUH KU3HCHHBIX TPO0IeM
0) 6a30BbIE UCCIIEIOBATEILCKHE
IEUCTBHUS:

- BIIAJICTh HAaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeITeILHOCTH, HaBEIKAMU
pa3penieHus npooeM;

- BBISIBIIATH IPUYUHHO-
CIIEACTBEHHEIE CBS3H U
AKTyaJM3UpPOBATh 33139y,
BBIIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOIUTh apTyMEHTHI JIJIs
JI0Ka3aTeNbCTBA CBOUX
YTBEpIKICHHUIA, 32/1aBaTh ITapaMeTPhI
U KPUTEPUU PEIICHIS,;

- aHAJIM3UPOBATh MOJIYICHHBIC B
XOJIe PEIICHHS 3a]]a91 Pe3yIbTaThL,
KPUTHYCCKH OIICHUBATH UX

-BIIAJIETh METOJIaMH JIOKa3aTeJIbCTB,
ITOPUTMaMH PEILeHHUS 3a/1a4; YMEHUE
(GOpMyYITUpPOBATh ONPEACIICHHUS, aKCHOMBI U
TEOPEMBI, IPUMEHATH UX, IPOBOINUTH
JI0Ka3aTeIbHbIe PACCYKICHUS B XO/I¢ PECLICHUS
3aj1ad;

- yMETh OIIEPUPOBATh MOHATUAMU: CTEHICHb
YucIa, Jorapum 4Kucia; YMEHUE BBIIOIHATD
BBIYHCIICHHUE 3HAYCHUH U TpeoOpa3oBaHus
BBIPXXECHUI CO CTETNEHSIMH U Jorapupmamu,
npeoOpa3oBaHus APOOHO-PallMOHATBEHBIX
BBIPAKEHUI],

- YMETh ONIEPUPOBATH MOHATHIMHU:
paLoHANBHEIC, UPPALIMOHAJIBHBIC,
NOKa3aTeNbHbIC, CTCIICHHBIC,
Jorapu(HMHIECKHE, TPUTOHOMETPHICCKHE
YpPaBHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- yMETh OICPUPOBATh MOHATUAMU: HYHKIHUS,
HempepbIBHAs (QyHKIMS, NPOU3BOAHAS,
nepBooOpa3zHasi, ONpeieNICHHbI HHTErpall;
YMETh HAXOJHUTh IPOU3BOAHBIE SJIEMEHTAPHBIX
(GYHKIMH, UCTIONB3YsI CIIPABOYHBIE
MaTrepuabl; HCCIIEI0BATh B MPOCTEHIIINX
ciry4asx (PyHKIUH HA MOHOTOHHOCTb,
HAaXOJAUTh HAaHOOJIbILNE H HAUMEHBIIINE
3Ha4YCeHUs (YHKLUIA; CTPOUTB TpaduKu
MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara
MaTeMaTH4eCKOro aHalu3a; IPUMEHSITh
MPOU3BOAHYIO MIPU PELICHHH 3a/1a4 Ha
JBH)KCHHUE; PEIlaTh MPAKTHKO-
OpPHEHTHPOBAHHbIE 3a]]a4y HA HAUOONBIINE U
HavMEHBIIINE 3HaYCHHs, HA HAX0XKICHUE MYTH,
CKOPOCTH M YCKOPEHHUS,

- YMETh ONIEPUPOBATH MOHITHIMH:
paunoHanbHas GYHKIMS, ToKa3aTelbHast
GbyHKUMs, crenieHHas GpyHKIus,
norapugmudeckast QyHKIHS,
TPUTOHOMETpHYECKHe (PYyHKIMH, OOpaTHbBIC
(YHKIMH; YMEHUE CTPOUTH Tpaduku
N3y4YEHHBIX (QYHKIMH, HCIIOJIb30BATh IPaUKH
TIPY U3YYEHHH TIPOLIECCOB M 3aBUCHMOCTEH,
TIPY pEeIIeHNH 3a1a4 U3 APYTUX y4eOHbBIX
MPEAMETOB U 3314 M3 PealbHON JKH3HU;
BBhIpaKaTh GOPMYJIaMH 3aBUCHMOCTH MEXIY
BEJIMYMHAMU,

- YMETb pelIaTh TEKCTOBbIC 33/1a41 pa3HbIX
THUIOB (B TOM YHMCJI€ Ha IIPOLICHTHI, J0JIU U
YacTH, Ha IBU)KEHHE, paboTy, CTOMMOCTh
TOBApOB U YCIIyT, HAaJIOTH, 3aJja4l U3 00JIacTH
YIPaBIICHUSI TUYHBIMU U CEMEHHBIMU
(buHAaHCaM1); COCTABIIATD BHIPAXKECHHUS,
ypaBHEHHsI, HSPABEHCTBA U UX CHCTEMBI 110




JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSX;

-- YMETb IEPEHOCUTh 3HAHUS B
[I03HABATEJIbHYIO U MPAKTHYECKYIO
001aCTH KU3HEIEATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JIacTel;

- BBIIBHTATh HOBBIC HJICH,
MpeJiaraTb OpUriHaJIbHbIE
MOAXOAbI U PELICHUS;

U CIIOCOOHOCTH UX UCIIOJIL30BAHUS B
M03HABAaTEJILHON M COIIUAIbHOM
MpaKTHUKE

YCIIOBHIO 331a4H, HCCIIEIOBATH MOJTY4YCHHOE
peLIeHue U OLIEHUBATH IPAaBJONIO00HOCTD
pe3yNIbTaTOB;

- YMETbh OTIEPUPOBATH MOHATHAMH: CPEAHEE
apupMeTHIecKoe, MeraHa, HanboJbIIee 1
HaMMEHbIIEEe 3HAUCHUS, pa3Max, JUCIIepCus,
CTaHIapTHOE OTKIOHEHHE YHCIIOBOTO HAab0oPa;
YMETh U3BJIEKaTh, HHTEPIPETHPOBATh
nH}popManuIo, NpeICTaBICHHYIO B TabnHIaXx,
Ha JuarpaMmax, rpaukax, OTpakaroryto
CBOMCTBA peajbHBIX POLIECCOB U SIBJICHUH;
MIPEACTABIATE HHYOPMALHIO C ITOMOIIBIO
TaONuI U TMarpaMm; UCCIe0BaTh
CTAaTHCTHYECKHE JJTAaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM IpapUIECKUX METOOB U
3JIEKTPOHHBIX CPEJCTB;

- YMETh ONIEPUPOBATh MOHATUSAMU: CIIyHalHbII
OTIBIT U CITy9alfHOE COOBITHE, BEPOSITHOCTD
CIly4alHOTO COOBITHS; YMEHNE BBIUUCIISITH
BEPOSTHOCTh C UCIIOJIb30BAHUEM IpadHUeCKUX
METOJIOB; IPUMEHSTH (POPMYIIBI CIIOKEHUS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 GpopMyIIBI IPU PELICHUH 33134,
OLICHNBATbh BEPOSTHOCTU PEAJIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiHBIMH BEINYNHAMU;
YMEHHE IPUBOAUTH IPUMEPHI IIPOSIBICHUS
3aKOHa OOJBIINX YHCEJ B IPUPOAHBIX U
OOIIECTBCHHBIX SIBIICHHSAX;

- YMETh OTIEPUPOBATH MOHATHAMH: TOUKA,
psAMast, TNIOCKOCTbh, IPOCTPAHCTBO,
JBYTPaHHBIN yToj, CKPEIINBAIONIIHECs
npsiMbIe, TapaIeIbHOCTh U
HEePIEHANKYSIPHOCTD NPSIMBIX U INIOCKOCTEH,
YroJ MeXAY MPSIMBIMH, YTOJI MKy IPsSIMOit 1
TUIOCKOCTBIO, YrOJI MKy TUIOCKOCTSIMH,
paccTosiHie OT TOYKH 0 IIOCKOCTH,
paccTosHiEe MEXy IIPSIMBIMH, PacCTOSTHHE
MEXIY IUIOCKOCTAMH; YMEHHE HCII0Ib30BaTh
TIPY PEIIeHNH 33134 N3y4eHHbIE (PaKThl U
TEOpeMbI IITAHUMETPUH; yMEHHE OLICHUBATh
pa3Mepsl 00BEKTOB OKPYXKAIOIIEr0 MUPA;

- YMETh ONIEPUPOBATH MOHATHIMHU:
MHOTOTPaHHHUK, CeYeHHe MHOTOTPaHHHKa, KyO,
napajuiesienume 1, pru3Ma, nupamuia, Gurypa
Y [TIOBEPXHOCTH BPAILCHUS, IUIIHHIP, KOHYC,
map, cdepa, ceueHus: GUrypsl BpalieHus,
IUIOCKOCTb, Kacaromasics chepsl, HUIUHIPA,
KOHYCa, IUIOIIa/[b IOBEPXHOCTH ITUPAMHU/IbI,
MIPU3MBI, KOHYCa, HWINH/IPA, IUIOMab chepsl,
00beM Kyba, IPSIMOYTOIbHOTO
TrapaJulesienuIe/1a, MUpaMuabl, IPU3MBI,
LWJIMHIpPA, KOHYca, I1apa; yMeHHe H300paxaTh
MHOTOTPaHHHMKU M TIOBEPXHOCTH BPAIIECHUS, HX
CEUYEHHSI OT PYKH, C TOMOIIBIO YEPTEKHBIX
HWHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
yMEHHE pacro3HaBaTh CHMMETPHIO B
MIPOCTPaHCTBE; YMEHHE PACIIO3HABATh
MPaBUIIbHbIE MHOTOIPAaHHHUKH;

- YMETh ONIEPUPOBATH MOHITHIMHU: ABHIKCHHUE B
MIPOCTPaHCTBE, NOA0OHBIE (GUTYPHI B
IIPOCTPAHCTBE; NCIIOJIb30BATH OTHOLIIEHHUE
IUIOIIAACH TOBEPXHOCTEH U 00BEMOB
10JJOOHBIX (PUTYp NPH PEIICHHUH 3a]a4;




- YMETb BBIYHUCIISITh FEOMETPUUECKUE
BEJIWYMHBI (IJIMHA, yToJ, TUIOWab, 00bEM,
IUTOIIA b TOBEPXHOCTH), HCIOIB3YSI
n3y4eHHbIC (DOPMYIBI U METOBL;

- YMETbh OTIEPUPOBATH MOHATHAMHU:
MIPAMOYTOJIbHAS CHCTEMa KOOPAWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaIIPHOE PON3BEACHHE, YTOII
MeXJly BEKTOpaMH, CyMMa BEKTOPOB,
NIPOU3BEACHUE BEKTOPA Ha YUCIIO; HAXOAUTh C
TIOMOIIBIO U3YYEHHBIX (POPMYJT KOOPIMHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY JBYyMs
TOUYKaMU;

- YMETh BHIOMPATH ITOIXOISIINA N3YIeHHBIH
METOJ JUTA PEIICHHS 3a/1a9H, PACIIO3HABATh
MaTeMaTH4ecKue (GaKThl 1 MaTEMaTHIECKHUE
MOJIENH B TIPHUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B ICKYCCTBE; YMEHHE IIPHBOANTD
MIPUMEPB] MATEMAaTHIECKUX OTKPBITHH
POCCHUICKON U MUPOBOY MaTeMaTU4ECKOU
HayKH.

- YMETh ONIePUPOBATh MOHATUAMHU:
olpeiesieHle, akCHoMa, TeOpeMa, CIIECTBUE,
CBOWCTBO, IPU3HAK, 10KAa3aTEIbCTBO,
paBHOCHIIBEHBIE HOPMYIUPOBKH; yMEHHE
(hopMyHEpoBaTH OOpaTHOE H
MIPOTHUBOIIOIO)XHOE YTBEP)KACHHE, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPEI, UCIIOIb30BaTh
METOJl MaTeMaTHIECKOH HHIYKIIUH;
IIPOBOANTH JOKa3aTEIbHbIC PACCYXKICHUS TIPH
pCEILIeHUH 3a71ad, OLCHUBATD JIOTHUECKYIO
IIPABUJIBHOCTh PACCYXKACHUM;

- YMETb ONIePUPOBATh MOHIATUAMHU: MHOKECTBO,
MOJIMHO>KECTBO, OIIEPAIH HaJ MHOXECTBaMU;
YMEHHE UCIIOIB30BaTh TEOPETHKO-
MHOXXECTBEHHBIH anmapat /1 ONMCaHUS
peabHBIX MPOLIECCOB U SIBICHUH ITpH
pelLIeHny 3a1a4, B TOM YHCIIe U3 APYTUX
y4eOHBIX TIPEIMETOB;

- YMETb OTIEPUPOBATH MOHATHAMHU: Tpad,
CBSI3HBIN Tpad, IepeBo, UK, rpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTh M ONUCHIBATH
rpadbl pa3InIHBIMU CTIOCOOAMU;
UCIIOJIb30BaTh Ipadbl IPU PELICHUH 33/1a4;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUIMHU:
coyeTaHue, IepeCcTaHOBKA, YHCIO COYCTAaHUM,
YHCJIO TIepecTaHoBOK; 6uHOM HpI0TOHA;
yMEHHE IPUMEHSITh KOMOUHATOPHBIE (DaKThI U
paccyXIeHHs AJIs pelIeHus 3a/1a4;

-YMETb ONE€PUPOBATH MOHATHAMU:
HaTypaJbHOE YUCIIO, LIEJI0€ YUCIIO0, OCTATOK I10
MOJYJI0, pallUOHAIIBHOE YHUCIIO,
HppalMOHAIBHOE YUCIIO0, MHOXKECTBA
HaTYypaJbHBIX, [IEJIBIX, PAHOHATBHBIX,
JNEHCTBUTEIBHBIX YHCEN, YMEHUE
HCTOJIB30BaTh MPU3HAKH JIEINMOCTH,
HAaMMEHBIINK OOIINH IeNNUTeNIb M HANMEHBIIIEe
o0rmiee kpaTHoe, anroput™ EBkimna npu
pemeHnH 3a1a4; 3HAKOMCTBO C Pa3INIHBIMA
MO3ULIMOHHBIMH CUCTEMAaMU CUHUCIICHUS;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
CTETIEHb C LENIBIM [OKa3aTeleM, KOPEHb
HATYypaJbHOU CTENEHH, CTENEHb C




palunoHaIBHBIM IIOKA3aTeJIeM, CTETICHD C
JICUCTBUTEIILHBIM (BEILLIECTBEHHBIM)
TIOKa3aTeleM, JIorapu(M 4Kcia, CHHyC,
KOCHHYC M TaHT€HC IPON3BOJIBHOTO YHCIIA;

- YMETbh OTIEPUPOBATH MOHATHAMH: TOXKJECTBO,
TOXJIECTBEHHOE TIPE0Opa3oBaHue, ypaBHEHNE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUI 1
HEpPaBEHCTB, PABHOCHIBHOCTh YPaBHEHHH,
HEpPaBEHCTB U CUCTEM, PallHOHAIbHBIC,
UppalnuoHaJbHbIE, T0Ka3aTeNbHbIC,
CTEINICHHbIE, JIOTapUPMUYECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHUS,
HEpaBEHCTBA M CUCTEMBI; yMEHHE pelaTh
yYpaBHEHHS, HEPABCHCTBA U CUCTEMBI C
TIOMOIIBIO PA3IMIHBIX [IPUEMOB; PEIIaTh
ypaBHEHHS, HEPABCHCTBA U CUCTEMBI C
rapaMeTpoM; IIPHUMEHSTh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBbI [UISl PEIICHNUS
MaTeMaTHYeCKHX 3aJa4 1 3a/1a9 U3 Pa3IMIHbIX
obJlacTeil HAyKH U peasibHOM KU3HH;

-yMeTh CBOOOIHO ONEPUPOBATH MOHATHIMU:
rpaduk GyHKIMH, 0OpaTHast QYHKIHS,
KOMITO3UIMS (GYHKIHH, THHEeHasS QyHKIus,
KBa/IpaTUuHast GYHKIMS, CTEIIEHHAsT (QYHKIIMS
C LIEJIBIM [T0Ka3aTelieM, TPUTOHOMETPUYECKHUE
($yHKIMH, 00paTHBIE TPUTOHOMETPUYECKHE
(yHKIMH, TOKa3aTeNbHAS U JTOTapUPMHAIECKast
(YHKIMH; YMEHUE CTPOUTH Tpaduku
(YHKIMH, BBIOIHATE IPeoOpa3oBaHus
rpaduKoB (yHKITHIA;

YMEHHE HCIIOIb30BaTh rpaduKu QyHKIUHA 11
U3Y4EHUsI POLIECCOB U 3aBUCUMOCTEH NpH
peLIeHUH 3a1a4 U3 IPYTruX y4eOHbIX
NPEIMETOB U U3 PEaNbHOM KU3HU; BHIPAXKATH
(hopMyIaMu 3aBUCIMOCTH MEXKIY
BEJIMYUHAMM;

yMeHHEe CBOOOJTHO OIIEPUPOBATh HOHATHSIMH:
YETHOCTH (DYHKIIMH, IEPHOANIHOCTD
(yHKIHH, OTPAaHTICHHOCTD (PYHKITUH,
MOHOTOHHOCTB (DYHKIIMH, SKCTPEMYM
¢yHKIMH, HanboJIbIIee 1 HANMEHBIIIee
3HaueHHs QYHKIMN Ha TIPOMEXKYTKE; yMEHHE
HPOBOJIUTH UCCIIEA0BaHNE (DYHKIINH;

yMEHHE HCII0JIb30BaTh CBOICTBA U rpadMKH
GbyHKUMIA TS pelIeHus] ypaBHEeHU,
HEpaBEHCTB U 33J[ay C MapaMeTpaMmu;
M300paxkaTh Ha KOOPJAMHATHOM MIIOCKOCTH
MHO’KECTBa PELICHUI YpaBHEHUI, HEPABEHCTB
U UX CHCTEM;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
TI0CIIEI0BATENILHOCTD, apu(MeTHIECKas
MIPOrpeccHsi, FreoMeTpruYIecKas Iporpeccus,
0ecKOHEeUHO yObIBaIOIIasi FeOMETPHIECcKast
MpOrpeccus; yMEHHE 33/1aBaTh
MOCJIEI0BATEILHOCTH, B TOM YHCJIE C
TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMETh OTIEPUPOBATH MOHATHIMH:
HENPEePbIBHOCTh (YHKIIMH, ACUMITOTHI
rpaduka QyHKIUH, IepBas M BTOpas
MIpou3Bo/IHAS (DYHKIUH, TEOMETPHIECKUI 1
(u3nYecKuil CMBICIT POU3BOIHOM,
nepBooOpasHasi, ONpeAeIeHHbIH HHTETPaT;
yMEHHE HaX0JUTh aCUMITOTHI rpaduka




(YHKIMH; YMEHUE BBIYUCIIATh IPOU3BOIHBIC
CYMMBI, IPON3BE/ICHHSI, YACTHOTO U
KOMITO3ULMH (DYHKIMH, HAXOUTh YPaBHCHHUE
KacaTeNmbHOHN K TpaduKy QyHKINY,

YMEHHE HCIIOIb30BaTh IPONU3BOJHYIO IS
nccie0BaHus QYHKINH, IJIs1 HAXOKACHHS
HaWJIy4IIEro PEIICHUS B MPUKIAIHBIX, B TOM
YHCIIe COIMAILHO-3KOHOMUIECKUX U
(du3MYeCcKNX 3a1a4ax, A ONpeeIeHUs
CKOPOCTHU M YCKOPEHUS; HAXOJUTh IIOIIAAN 1
00beMbI UTYp C TOMOIIBIO HHTErpaa;
TIPUBOJUTH IPUMEPBI MATEMaTHYECKOTO
MO/JIEITUPOBAHHUS C IOMOIIIBIO
mddepeHnraNbHbIX YpaBHEHUH;

- YMETbh OTIEPUPOBATH MOHATHAMHU:
KOMIUIEKCHOE YHCII0, CONPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJb U apTyMEHT
KOMIUIEKCHOTO 4Hcia, popma 3anmcu
KOMIDIEKCHBIX YnCel (TeoMeTpHyecKas,
TPUTOHOMETpHUUECKas U anredpanyeckas);
YMETb NPOU3BOUTH apUPMETHYECKHE
ﬂeﬁCTBHﬂ C KOMIIJICKCHBIMHU YHUCJIaMU;
IMPUBOAWUTH NPUMEPLI UCIIOJIB30BaHUA
KOMIIJICKCHBIX YHUCCII,

- YMETb CBOOOTHO ONEPUPOBATH MOHATUAMHU:
cpenHee apupMeTHIECKOe, MEANaHa,
HanOoJblIee 1 HAaMMEHbIIIee 3HAYCHHS,
pa3Max, AUCTIEPCHs], CTAHIAPTHOE OTKIOHECHHUE
JUISL OTIMCAHNUS YUCIIOBBIX JaHHBIX; YMEHHUE
HCCIIEI0BaTh CTATUCTHYECKUE TaHHBIC, B TOM
YHcie ¢ IPUMEHEHNEM IpauIecKux METOI0B
U JJIEKTPOHHBIX CPENCTB; Irpaduuecku
HCCIIeI0BaTh COBMECTHBIE HAOIIOACHUS C
MOMOIIIBIO IMarpaMM PacCeuBaHUs U
JIMHEWHOH perpeccuu;

- YMETh HaAXOJIUTh BEPOSTHOCTH COOBITHH C
HCTIONIb30BaHNEM I'PaUUECKUX METOJIOB;
TIPUMEHSATD IJIs1 penIeHust 3a1a4 (popMyItsl
CJIOXKEHUS 1 YMHOXKCHHUS BEPOSITHOCTEH,
(hopMyITy TIOJTHOH BEPOSITHOCTH, (OPMYITY
Beprymn, komOuHaTopHbIE (HaKTHI 1
(OpMyJIBI; OIICHUBATH BEPOSTHOCTH PEATBHBIX
COOBITHI; YMEHHE OIIEPUPOBATH MOHATHIMHU:
cllydaifHasi BeIMYMHA, paclpeeleHne
BEPOSTHOCTEH, MaTeMaTHYECKOe OXKHUIIAHNUE,
JMCTIEPCHS M CTaH/IapTHOE OTKJIOHEHHUE
CIIy4allHOM BEIMYMHBI, QyHKIUH
pacnpeneneHus U IIIOTHOCTU PaBHOMEPHOTO,
MI0Ka3aTeILHOTO M HOPMAJIBHOTO
pacIipeieieH!ii; YMEHUE HUCTIONIb30BaTh
CBOMCTBA M3YUCHHBIX pacupeieneHui JUIs
peleHus 3aja4; 3HaKOMCTBO C HOHSTHSIMH:
3aKOH OOJIBIINX YUCEI, METO/IbI BHIOOPOYHBIX
HCCIIEI0BAaHUM; YMEHUE IPUBOAUTD IPUMEPHI
TPOSABJIICHUA 3aKOHA OOJIBIINX YHCET B
MPUPOAHBIX U O6IJ_[CCTBCHHBIX SIBJICHUSAX,

- YMETh CBOOOHO ONIEPHUPOBATH MOHATUIMHU:
TOYKa, MpsIMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, IVIOCKUH yroJl, ABYIPaHHBIN
yToJ1, TPEXTPaHHBIA yroJ, IepeceKaronmecs,
NapaJuleNbHBIE U CKPELMBAIOIINECS NPSMBIE,
MapaJuIeIbEHOCTD U NEPIEHUKYIISIPHOCTD
TIPSIMBIX M INIOCKOCTEH, YroJI MEeX1y




MIPSIMBIMH, YTOJI MEXY TIPSIMOit 1
IUIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMU;
YMEHHE HCII0Ib30BaTh IPH PEIICHUN 3a1a4
n3y4deHHbIE (DAKTHI U TEOPEMBI INIAHUMETPHH;
YMEHHE OIICHUBATh pa3Mephl 0OBEKTOB B
OKpY’KalOIIeM MUPE; YMEHHUE ONICPHUPOBATH
TIOHATHSAMH: MHOTOTPaHHHUK, CEYCHHE
MHOTOTPaHHHKA, ITPAaBUIIbHBII MHOTOTPaHHUK,
npu3Ma, TupaMuia, Gurypa u moBepxHOCTb
BpalleHusl, IIWIMHADP, KOHYC, Iap, cdepa,
pa3BepTKa HOBEPXHOCTH, CEYEHHsI KOHYCa
LWIMHIpPA, TapaulesIbHbIE OCH HIIH
OCHOBAHHIO, CEUYEHHE I1apa, MIOCKOCTb,
Kacaromiascs chepsl, THINHAPA, KOHYCa;
YMEHHE CTPOHUThH CEYEHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPaHHUKH, (GUTYPHL U
MIOBEPXHOCTH BPALICHUS, UX CEUCHUS, B TOM
YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHE IPUMEHSTh CBOMCTBA T€OMETPHUUCCKUX
¢duryp, caMocTosATEIBHO (HOPMYITUPOBATH
OIIpeAeIICHHs N3y4aeMbIX (PUTYD, BBIABUTATH
THIIOTE3BI O CBOWCTBAX U MPU3HAKaX
reoMeTpuIecKux (Guryp, 000CHOBBIBATH WU
OIIPOBEPraTh UX; YMEHUE NPOBOAUTH
K1acCU(UKALNIO GUTYD TIO pa3IuUHBIM
MIPU3HAKaM, BBITTOJIHITE HEOOXOIMMBbIE
JOTIOJTHUTENBHBIE TOCTPOCHHUS;

- YMETb CBOOOIHO ONIEPHPOBATH MOHSATHSMHU:
mwiomanb GUrypsl, 00beM QUTYpEI, BETHYINHA
yTJIa, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosHHE MEXy IIPSIMBIMH, PacCTOSTHHE
MEX/1y TUIOCKOCTSIMH, IIJIOIIaAb chepsbl,
TUIOLIA/Ib TOBEPXHOCTH MTUPAMHUBI, TIPU3MBI,
KOHYyca, [IIHHIPa, 00beM Ky0a,
HPSIMOYTOJILHOTO MapaJiiesenuesa,
NHUPaMU/IbL, IPU3MBI, IWIMHAPA, KOHYCA,
m1apa; yMeHne HaXOJUTh OTHOIIIEHHE 00hEMOB
MoTOOHBIX (HUTYD;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHITHSMHU:
JBIDKCHUE, TTapaJuIeNbHbINA IIepeHoc,
CHMMETpPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE,
MTOBOPOT, TipeoOpa3oBaHie MOI00HS,
nos00HbIe (PUTYPBI; YMEHUE PACIIO3HABATH
paBHbIE ¥ OZOOHBIE GUTYPHI, B TOM YHCIIE B
NPUPOJIE, HCKYCCTBE, apXUTEKTYPE; yMEHHE
UCIIOJIb30BaTh T€OMETPHUYECKHE OTHOILICHUS,
HaxOJMTh FEOMETPUUECKHIE BEJIMUUHBI (JUIHHA,
YTOJI, TUIOMIA/lb, 00BEM) MPH PEIICHUN 33129
13 IpYTUX y4eOHBIX IIPEAMETOB U U3 peabHON
KH3HU;

- YMeTh CBOOO/IHO OIIEpUPOBATH MOHSITHUSMHU:
MIPSIMOYTOJIbHAS CUCTEMa KOOPANHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPANHATHI BEKTOPa,
CyMMa BEKTOPOB, IIPOU3BE/ICHHE BEKTOpA HA
YHCII0, Pa3JIoKEHHEe BEKTopa Mo 0asucy,
CKaJISIPHOE MTPOM3BEICHNE, BEKTOPHOE
MIPOU3BEICHHUE, YTOJl MEXK/y BEKTOPaMH;
YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOPJMHATHBIA METO JJISl PELICHUSI
reOMETPUYECKHX 3a/1a4 1 3a/1a4 APYTUuX
y4eOHBIX IIPEIMETOB; OIIEPUPOBATH
MOHATHAMU: MaTpula 2x2 u 3x3,
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OIIpEIENIUTENb MaTPHILIbl, FEOMETPHUUECKHI
CMBICII OIIPENEIUTEIL;

- YMETb MOJEIUPOBATh PealbHbIC CUTyalluH Ha
SI3bIKE MAaTEMATHKH; COCTABIIATH BBIPAKEHHUS,
YPaBHEHHS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJja4H, HCCIIEA0BATh IOCTPOEHHEIE
MOJIENH C HCMOJIb30BAHUEM aIlapaTa
anreOpbl, HHTEPIPETHPOBATh MOTyISHHBIN
pe3ynbTar; CTPOUTh MATEMAaTUYECKUE MOEIIH
C IIOMOIIBIO T€OMETPUYECKUX NIOHATHN U
BEJIMYMH, PELIATh CBS3aHHbIE C HUMU
IIPaKTUYECKHE 3a/1a4M; COCTaBIIATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH
MIOJTyYeHHBIH PE3yNbTaT; peIlaTh IPUKIIAJHbIE
3a[1a4U CPeCTBAMHM MAaTEMaTHIECKOTO
aHan3a, B TOM YHCIIE COUAIIBHO-
SKOHOMHYECKOTO U (PU3UIECKOTO XapaKTepa;
- yMEHHE BBIOMPATH MOAXOSITHNA METO ISt
pelIeHns 3a1a4i; TOHUMaHUE 3HAYUMOCTH
MaTEMaTUKU B U3yYEHUH IPUPOJHBIX U
OOILECTBEHHBIX MPOLIECCOB U SIBJICHUIT;
YMEHHE PaCcIlO3HABATh IIPOSIBIICHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHUE IIPUBOJUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUH
POCCHUICKON U MUPOBOY MaTeMaTU4eCKOU
HAyKH

OK 02 Ucnonbs3oBath
COBpPEMCHHBIC CPEICTBA
TIOVCKA, aHAIH3a U
HHTEPIpETANNN
uHPOpPMALINH, U
HHPOPMALMOHHBIC
TEXHOJIOTHH ISt
BBIMOJTHEHHS 337124
npodeccnoHambHOM
JIEeSITENTbHOCTH

B ob6nacti ieHHOCTH HAyYHOTO
TIO3HAHUS:

-copMHPOBAaHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
00I1IeCTBEHHOM MTPAKTHUKH,
OCHOBaHHOTO Ha JHAJIOTe KYJBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MecTa B MOJIUKYJIbTYPHOM
MHUpE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM U
YUTATENBCKOM KYIbTYypBI KaK
CpeICTBa B3aUMOJICHCTBUS MEKIY
JFOJABMH ¥ TTO3HAHUS MHPA;

- OCO3HaHUE ICHHOCTH HAYYHOM
JIESTeTbHOCTH, TOTOBHOCTh
OCYILIECTBIISITh NPOEKTHYIO U
UCCJIeIOBATEIbCKYIO ACATEIbHOCTh
MHIMBHUYaJIbHO U B TPYIIIE.
OBajieHle YHUBEPCATbHBIMU
yueOHBIMH TIO3HABATEIILHBIMU
IEUCTBUSIMU:

B) pabora ¢ uHpOpMarmei:

- BIIQJICTh HABBIKAMH TIOJYYCHUS
nH(popManuK N3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSATEILHO
OCYIIECTBIISITh OUCK, aHAJIN3,
CHCTEMaTH3aLUIO U HHTEPIIPETALHIO
nH(popMaLUK PA3TUYHBIX BUOB U
dbopm npepcraBneHmys;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX
(hopmarax ¢ yueToMm Ha3HAYEHUS
MHGOPMAIINU U TIETIEBOI
ayJIMTOPHH, BEIOHPaAst ONITUMAIIbHYIO
(hopmy mpencTaBieHAS U
BU3yaJIM3aIH;

- YMETh ONIEPUPOBATH MOHATHIMHU:
pannoHanbHas QYHKIHMS, TOKa3aTeIbHas
(GyHKOWSA, cTeneHHas QYHKIHS,
norapugmudeckast QyHKIH,
TPUTOHOMETpHUYECKHE (PYHKIINU, OOpaTHBIC
(YHKIMH; YMEHUE CTPOUTH Tpaduku
U3y4YeHHBIX (YHKIIMH, NCTIONB30BaTh Ipaduku
HpY U3yYEHHUH IIPOLIECCOB U 3aBHCUMOCTEH,
NPU PELICHUH 33/1a4 U3 IPYTUX Y4eOHBIX
NPEAMETOB U 331a4 U3 PeasIbHOM KU3HH,
BBIpaXaTh (OpMynaMu 3aBUCHMOCTH MEXLY
BEJIMYUHAMM;

- YMETh ONIEPUPOBATH MOHATHIMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNE,
HEpaBEeHCTBO, CCTEMa YpaBHEHUH 1
HEpaBEHCTB, PABHOCHIBHOCTb YPaBHEHHH,
HEpPaBEHCTB U CUCTEM, PAIJHOHAIbHBIC,
UppanroHaIbHbIe, IOKa3aTeNbHbIE,
CTEINICHHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKHE YPaBHEHUS,
HEpaBEHCTBA M CUCTEMBbI; yMETh PeIIaTh
ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
TIOMOIIBIO PA3JIMYHBIX [TPUEMOB; pelaTh
ypaBHEHHMSI, HEPABCHCTBA U CUCTEMBI C
rapamMeTpoM; IIPUMEHSTh YPaBHEHUS,
HEpPaBEHCTBA, UX CUCTEMBI JUISl PEILICHUS
MaTeMaTHYeCKHX 3a]a4 U 3a/1a4 U3 pa3InuHbIX
obJlacTeil HayKH U peasibHOM KU3HH;

- YMeTh CBOOO/IHO OIIEpUPOBATH MOHSITHUSMHU:
JIBUJKEHME, MapajuielIbHbIN IEpeHoc,
CHUMMETPHS Ha TNIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TTpeoOpa3oBaHne Mo100us,
mo100HBIE QUTYPHI; YMETh Paclo3HaBaTh
paBHBIE U TOAOOHBIE (HUTYPHI, B TOM YHCIIE B
MIPHUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
HCIIONIb30BaTh T€OMETPUUECKHE OTHOIICHUS,
HaXOJIUTh F€OMETPUYECKUE BEINYMHBI (JJIMHA,
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- OLICHMBATh JJOCTOBEPHOCTH,
JIETUTUMHOCTbH HH(pOPMAINH, ee
COOTBETCTBHE ITPABOBBIM U
MOPAJIBHO-3THYECKUM HOpMaM;

- UCIIONB30BATh CPEACTBA
WHPOPMAINOHHBIX H
KOMMYHHKAIMOHHBIX TEXHOJIOTHH B
peLICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3aIlOHHBIX 33]a4 C
co0uoieHreM TpeOoBaHuit
SPrOHOMHMKH, TEXHUKH
0e30IacCHOCTH, TUTHEHBI,
pecypcochepexeHus, PaBOBbIX H
3TUYECKUX HOPM, HOPM
HHPOPMAIMOHHON OE€30MaCHOCTH;

- BJIJICTh HAaBBIKAMH
pacro3HaBaHUs U 3AILUTHI
nHPOpMAINH, HHPOPMATMOHHON
6e30I1aCHOCTH JIMYHOCTH

yroJ, IIomanb, 00beM) MpH PEIICHUH 3a1a4
U3 IPYTUX Y4eOHBIX IIPEAMETOB U U3 peabHON
KHU3HA

OK 03 [TnanupoBath u
peaIn30BbIBAThH
COOCTBEHHOE
npodeCCUOHATBHOE U
JIMYHOCTHOC pa3BUTHUC,
NpeANPUHUMATENBCKYIO
JIeSTEIHOCTD B
npodeccroHanbHO#
cdepe, UCIOTB30BATH
3HAHUS 10 PUHAHCOBOA
rPaMOTHOCTH B
Pa3ITUYHbIX JKU3HEHHBIX
CUTyalusiax

B o6nactu 1yxoBHO-
HPaBCTBECHHOI'O BOCTIMTAHUA:
-chOopMHUPOBAHHOCTH
HpPaBCTBECHHOI'O CO3HAHU,
STUYECKOTO MOBEJCHUS,;

- CITIOCOOHOCTH OLICHUBAThH
CHUTYaIHIO U TPUHIMATh
OCO3HaHHBIE PEIICHHS,
OPHEHTHPYSICh Ha MOPAJIBHO-
HPABCTBEHHbIE HOPMBI M [ICHHOCTH;
- OCO3HAHHE JINYHOTO BKJIA/IA B
MOCTPOEHHE YCTOHIHBOTO
Oynymuiero;

- OTBETCTBCHHOC OTHOIIICHUC K
CBOMM POAUTEIIAM U (WIIH) JPYTUM
YJIeHAM CEMbH, CO3JIAaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O IPUHATHUA
LIEHHOCTE! CEMEMHOM KU3HU B
COOTBETCTBHH C TPAAULMSIMHU
HapozoB Poccuy;

OBiasieHne YHUBEPCATLHBIMH
PETYIATUBHBIMU JICHCTBUAMU:

a) caMOOpraHu3anus:

- CAaMOCTOSITENILHO OCYILECTBIISATh
MO3HABATEJILHYIO JIESITENbHOCTD,
BBISBJISITH HpO6HeMI)I, CTaBUTh U
hopmynupoBaTh COOCTBEHHBIE
3a/1a4 B 00pa3oBaTeIbHON
ACATCIBbHOCTHU U ) KU3HCHHBIX
CUTYaIUsIX;

- CaMOCTOSITENILHO COCTaBIISITh IUIaH
penieHust mpo0IeMBl ¢ yIeTOM
MMEIOIINXCSl PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
HPEANOYTEeHUH;

- AaBaTb OLICHKY HOBBIM CUTYAIIUAM,
croco0CTBOBaTH (POPMHUPOBAHUIO U
IIPOSABJICHUIO IIMPOKOM SPYIULNU B
Pa3HbIX 00JacTIX 3HAHUH,
MOCTOSIHHO MOBBIIIIATH CBOM
00pa30BaTeNbHBIN U KyIbTypPHBII
YPOBEHb;

0) CAaMOKOHTPOJIb:

- yMETh ONCPUPOBATH MOHITHSIMHU:
panroHaJIbHbIC, UPpPAallMOHAJILHBIC,
[O0Ka3aTEJIbHbIE, CTEIIEHHBIE,
JorapupMHUIECKUE, TPUTOHOMETPHIECKHUE
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

- YMETb ONEPUPOBATH IOHATUAMU:
MHOTOTPaHHHUK, CEYCHHE MHOTOTPaHHHKa, KYyO,
napajuiesenuIe ], Ipu3Ma, mupamMmuaa, Gurypa
1 NIOBEPXHOCTh BPAILCHHUS, LIWINHIP, KOHYC,
nrap, cepa, ceueHust GUrypsl BpalleHuUs,
IUIOCKOCTB, KacaroIascs cepbl, HHINHIPA,
KOHYCa, IUIOLIa]]b IOBEPXHOCTH IIUPAMUJIBL,
NPU3MBI, KOHYCa, LITUHPA, TUIOLIAb Chephl,
00BeM Ky0a, MPsIMOYTOJIBHOTO
napajeaenunea, IupaMuasl, IpU3MBEL,
WINHJpA, KOHYyCa, [Iapa; yMEHUE U300paxaThb
MHOT'OI'PaHHUKHU YU TTOBEPXHOCTU BpAIICHUA, UX
CCUCHUA OT PYKH, C IOMOIIBIO YCPTCIKHBIX
HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB;
YMETh paclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATh
NpaBHIEHBIE MHOTOTPAHHHUKH;

- yMETh ONEPUPOBATH MOHITHIMHU:
IPSIMOYTOJIbHAsE CUCTEMa KOOP/IMHAT,
KOOPJWHATBI TOUYKH, BEKTOP, KOOPJAUHATHI
BEKTOPA, CKAJIIPHOE IIPOM3BEACHHE, IOl
MEXKIY BEKTOPaMH, CyMMa BEKTOPOB,
NpOU3BE/ICHHE BEKTOpA Ha YKMCJI0; HAXOIUTD C
TTOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATEHI
CepelHBI OTPE3Ka, PACCTOSHHE MEXIY IByMs
TOYKaMHU
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HCIIOJIb30BaTh MPUEMBI PEIICKCUI
JUTSL OLICHKU CUTYalluu, BEIOOpa
BEPHOTO PEIICHIS;

- YMETb OLIEHUBATh PUCKU U
CBOEBPEMEHHO MIPUHAMATD PEUICHUS
10 UX CHIDKCHHIO;

B) SMOIMOHAILHBIA HHTEJUIEKT,
IIpeAIoJIaratoIui
c(hOpMHUPOBAHHOCTE:

BHYTPCHHEH MOTHBAIIUH,
BKITIOYAOIICH CTPEMIICHUE K
JIOCTHXKCHUIO I U YCIIEXY,
OITHUMU3M, HHUI[HATUBHOCTb,
YMEHHE IeHCTBOBATh, UCXOIS U3
CBOHX BO3MOKHOCTCH;

- DMIIaTHH, BKITFOYAIOIICH
CIIOCOOHOCTH MMOHUMATD
SMOLMOHAIBEHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €TI0 IPH OCYIICCTBICHUN
KOMMYHHKAIIMH, CTIOCOOHOCTh K
COYYBCTBHUIO U COMEPESIKUBAHHMIO;

- COIMAaJIbHBIX HABBIKOB,
BKJTFOYAIOIINUX CIIOCOOHOCTh
BI)ICTpaI/IBaTI) OTHOILLICHUA C
JIPYTAMHU JIFOJBMU, 3a00THTHCS,
TIPOSIBIIATE HHTEPEC U Pa3peIIaTh
KOH(ITUKTHI

OK 04 B¢ dexTrBHO
B3aMMOJCIHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaHJIe

-TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSTEIIEHOCTH H
CaMOOTIpEICIICHUIO;

-OBJIaJIcHIE HAaBBIKAMHU Y4eOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHON U
COLIMAJIBHOM JEATEIbHOCTH;
OBajieHle yHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSIMHU:
0) coBMecTHasl IeATENbHOCTb:

- MOHUMAaTh U UCIIOJIb30BaTh
MpeuMyIlecTBa KOMaH/IHON U
WHIUBUAYAIEHOU pabOTHI;

- IPUHAMATH ST COBMECTHOM
JIESITeTHHOCTH, OPTaHU30BEIBATh U
KOOPAWHUPOBATH ICHCTBHS IO €¢
JIOCTHKEHUIO: COCTABIIATh TUIaH
JIEUCTBUH, pacrpeensTh PO C
Y4€TOM MHEHHMI y4aCTHUKOB
00CyX/1aTh pe3yNbTaThl COBMECTHON
paboTsr;

- KOOPJAWHUPOBATH U BBITOTHSTh
paboTy B YCIIOBUSIX PEATHHOTO,
BUPTYaJIbHOIO U
KOMOWHHPOBAHHOTO
B3aUMOJIEICTBUS;

- OCYILLECTBJISTH MMO3UTUBHOE
CTpaTEruuecKoe MOBECHNE B
Pa3IMYHBIX CUTYAIHSIX, IPOSIBISATh
TBOPYECTBO U BOOOpakeHHe, OBITH
HHHUIAATHBHBIM.

OBIajieHre YHUBEPCATbHBIMHA
PETYISTUBHBIMU JICHCTBUSIMH:

T) IpuHATHE ceOs M JPYTUX JIOEH:
- MPUHUMATh MOTUBBI H apTYMEHTHI
JIpYTUX JIIOIeH MpU aHaIu3e
PEe3yJbTATOB EATEIbHOCTH;

- YMETbh ONIEPUPOBATH MOHATHAMH: CITyYalHHBINA
OIIBIT U CITy9alfHOE COOBITHE, BEPOSITHOCTD
CIly4afHOTO COOBITHS; YMETh BBIYNCISATD
BEPOSITHOCTb C UCTIOJIb30BAHUEM TPAYUICCKUX
METO/I0B; IPUMEHSTH (OPMYIIBI CIOKEHHS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 GopMyJIBI IPU PELICHUH 337134,
OILICHUBATh BEPOSITHOCTH PEANBHBIX COOBITHI;
3HaKOMCTBO CO CIIyJalHBIMU BEIUIMHAMU;
yMEHHE TIPUBOIUTH IPUMEPBI IIPOSIBICHUS
3aKOHa OOJIBIINX YHCENT B IPUPOIHBIX U
OOIIECTBCHHBIX SIBIICHUSAX;

- YMETh CBOOO/IHO OTIIEpHUPOBATH MOHITHUSMHU:
CTENEHb C IETIBIM [T0Ka3aTeNeM, KOpeHb
HaTypaJIbHOM CTEIIeHN, CTETICHB C
pannoHaILHBIM IIOKA3aTeJIeM, CTETICHD C
JEHCTBUTEIHLHBIM (BEIIECTBEHHBIM )
HoKa3aTeseM, JJorapuM 4ucia, CHHYC,
KOCHHYC ¥ TaHT€HC IIPOU3BOIBHOTO YHCTIA;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
rpaduk GyHKIMH, 00paTHas GYHKIHS,
KOMIO3HIUS PYHKIUH, THHEHHAS QyHKIHSA,
KBajipaTu4Hasi QyHKIUs, CTeNeHHast (QyHKIH
C LIEJIBIM TT0Ka3aTelieM, TPUTOHOMETPUYECKHUE
($yHKIMH, 00paTHBIE TPUTOHOMETPUUECKHE
(GYyHKIMH, TOKa3aTeNbHAs U JIoTapupMHUIECcKast
(YHKIMH; YMETh CTPOUTH rPpadUKH QYHKIHH,
BBINOJIHATH NTPpeo0pa3zoBaHus IpadukoB
GbyHKIINH;

- YMETh UCTIOJIE30BaTh TpaduKu PYHKITHH 115
H3YYeHHs MPOIECCOB M 3aBUCUMOCTEH IpH
pemeHnH 3a1a4 U3 IpyTux yaeOHbIX
MIPEIMETOB U U3 PEATBbHON KU3HH; BEIPakaTh
(hopMyaMu 3aBUCHMOCTH MEXITY
BEJINYNHAMUY;
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- IPU3HABATh CBOE MPABO U MPABO
JPYTHX JEOJICH Ha OUTHOKY;

- pa3BUBaTh CIOCOOHOCTH IIOHIMATh
MHUD C TTO3UIIH APYTOTO YeJIOBEKa

- CBOOOJIHO OTIEpPUPOBATH MOHATHIMHU:
YETHOCTH (DYHKIIMH, IEPUOANIHOCTD
(yHKIWHN, OTPAaHUIEHHOCT (PYHKITUH,
MOHOTOHHOCTb (DYHKIIHH, SKCTPEMYM
¢yHKUIMN, HANOOJIBIIEEe M HANMEHBIIIEE
3Ha4eHHs QYHKINN Ha TIPOMEKYTKE; YMETh
MIPOBOANTH MCCIENOBaHNE (PyHKINY;

- YMETbh UCTIONIB30BaTh CBONCTBA U Ipaduku
(GyHKIMI U pelIeHHs] ypaBHEHUH,
HEPaBEHCTB U 3aJay C MapaMeTpamy;
n300paxkaTh Ha KOOPJMHATHOW TNIOCKOCTH
MHOJKECTBa PElIeHU YpaBHEHU, HEpaBEHCTB
U MX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIIHIO Ha
TOCyIapCTBEHHOM
sa3bIKe Poccuiickoit
Denepaliyl ¢ y9eToM

B obnactu screTuueckoro
BOCIIUTaHUS:

- 3CTETHYECKOE OTHOIICHHE K MUY,
BKJIFOYAst 3CTETHKY ObITa, HAYIHOTO
Y TEXHHYECKOTO TBOPYECTBA,
CTopTa, TPyZAa U 00IIEeCTBEHHBIX

- YMETb ONIEPUPOBATh MOHATUSAMU: CPEIHEE
apudmeTHyeckoe, MeJuaHa, HauoobIIee U
HaMMEHbIIEE 3HAYCHUS, pa3Max, JUCIIepCus,
CTaH/apTHOE OTKIOHEHHE YHCIIOBOTO HAab0oPa;
YMEHHE U3BJICKaTh, HHTEPIPETUPOBATH
nH(pOopManuio, MPeACTaBICHHYIO B TAOIHULAX,

ocoOeHHOCTEH OTHOIIICHHH; Ha JuarpaMMax, rpaukax, OTpaKaromryto
COIIMAIBHOTO U - CHOCOOHOCTH BOCIIPUHIMATh CBOMCTBA peabHBIX MIPOLIECCOB M SIBICHHH;
KyJIBTYpHOTO pa3NuYHbIe BUIBI HCKYCCTBA, HPEICTABIATh HHPOPMALHIO C TOMOLIBIO
KOHTEKCTa TpaJUIMU U TBOPYECTBO CBOETO U TaOJINI U 1UarpaMM; UCCIe10BaTh

JIPYTHUX HapOJOB, OIIYIIaTh CTaTUCTUYECKHE JaHHBIE, B TOM YHCIE C

SMOILMOHANILHOE BO3/eiicTBUE NpUMEHEHUEM TpadUUecKuX METOIOB U

UCKYCCTBa; 3IEKTPOHHBIX CPEJICTB;

- yOSXXIEHHOCTh B 3HAUUMOCTH AL | - YMETh ONEPUPOBATh NOHITHUSIMH: TOUKA,

JUYHOCTH U 00IIeCTBa npsAMast, TNIOCKOCTbh, IPOCTPAHCTBO,

OTEYECTBEHHOTO U MHPOBOTO JBYTPaHHBIH yroj, CKPeIINBAIONIHECs

HCKYCCTBA, STHUYECKHUX NIpSMBIC, TAPaICIBHOCTD U

KyJIbTYpPHBIX TpaJunuii u MIEPIECHANKYIIIPHOCTD IPSIMBIX M INIOCKOCTEH,

HapOIHOTO TBOPYECTBA; YTOJ MEKAY MPSIMBIMH, YTOJI MEXLy IPSAMOI 1

- TOTOBHOCTbH K CAaMOBBIPa)KEHUIO B IUIOCKOCTBIO, YTOJI MEXKAY MIIOCKOCTSAMH,

pa3HBIX BUAAX UCKYCCTBA, paccTosiHie OT TOYKH J0 TIOCKOCTH,

CTpeMJICHHE MPOSBIATH KauecTBa paccTosiHIEe MEXKAY NPSMBIMHU, PACCTOSIHHE

TBOPYECKOH JTMUHOCTH; MEXY TNIOCKOCTSIMH;

OBajieHle yHUBEPCATbHBIMU - YMETh UCIIOJIb30BaTh IIPH PELICHNH 3a/1a4

KOMMYHUKATUBHBIMH JCHCTBUSIMU: U3y4eHHbIe (PaKThl U TEOPEMBI TUNIAHUMETPHH;

a) oOmeHue: YMEHHUE OI[CHUBATh pa3Mepbl 00BEKTOB

- OCYIIECTBIISATH KOMMYHHUKAIIMU BO | OKPY’KaroIero Mupa

BCeX c(epax KU3HM;

- pacro3HaBaTh HeBepOAIbHbIE

CpezAcTBa OOIIEHNS, TOHUMATh

3Ha4YeHHE COIHAIIBHBIX 3HAKOB,

pacro3HaBaTh NPEANOCHUIKH

KOH(JIMKTHBIX CUTYalUH 1

cMATYaTh KOH(DIUKTHL;

- pa3BepHYTO U JIOTUYHO M3JIaraTh

CBOIO TOUYKY 3pEHHS C

UCIIOJIb30BAaHUEM S3BIKOBBIX

CpPEe/CTB
OK 06 ITposBnsTs - 0CO3HAaHUE 00YYAIOIINMHUCS - YMETb OIIEPUPOBATh [IOHATUAMU:
Tpa’KAaHCKO- POCCHICKOH IpaskaaHCKOM MPSIMOYTOJIbHASL CUCTEMa KOOPAMHAT,
HaTPUOTHUECKYIO UEHTUYHOCTY; KOODPJMHATHI TOYKH, BEKTOP, KOOPIHMHATHI
HO3UILIHUIO, - LIeJICHANIPaBIEHHOE Pa3BUTHE BEKTOpA, CKaIsPHOE POU3BEEHHE, YTOII
JI€EMOHCTPHPOBATH BHYTPEHHEH NMO3UIMK JINYHOCTH HA | MEXIy BEKTOpaMH, CyMMa BEKTOPOB,

OCO3HAaHHOE TOBECHUE
Ha OCHOBE
TpaJUIIMOHHBIX
0011IeUEeTIOBEYCCKHUX
LIEHHOCTEMN, B TOM
YUCJIE C yIYETOM
rapMOHHU3alUU

OCHOBE JyXOBHO-HPaBCTBEHHBIX
LIeHHOocTel Hapo1oB Poccuiickoit
depepanuu, UICTOPUUECKUX U
HaIMOHAJIBHO-KYJIbTYPHBIX
Tpaaunuii, GopMUPOBAHNE CUCTEMBI
3HAYHUMBbIX HEHHOCTHO-CMBICJIIOBBIX
YCTaHOBOK, aHTUKOPPYHIIHOHHOTO

NIPOU3BECHUE BEKTOPA HA YHCIIO; HAXOUTh C
TTOMOIIBIO U3YYEHHBIX (POPMYIT KOOPANHATHI
CEpEIMHBI OTPE3Ka, PACCTOSIHUE MEXY IBYMS
TOYKAMU;

-yMETh BBIOMPATH MOAXO AN U3YIeHHBIN
METO/, U PENIEHHUs 3a1a4H, PACIIO3HABATh
MareMaTnieckue (pakThl 1 MaTeMaTH4YecKue
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MEKHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOIIICHHIA,
MPUMEHSATH CTAaHIAPTHI
AHTHKOPPYIIIHOHHOTO
MMOBECHUS

MHUPOBO33PEHUs1, IPABOCO3HAHMSI,
9KOJIOTMYECKON KYJIbTYPHI,
CHOCOOHOCTH CTaBHUTD IENH U
CTPOWTH )KH3HEHHBIE TIaHEI,

B ygactu rpaxxnanckoro
BOCTIMTaHHUS:

- OCO3HaHHUE CBOMX
KOHCTUTYITHOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MPaBOIOPSIIIKA;

- IPUHATHUC TPATUIIHOHHBIX
HAIIMOHAJIBHBIX, 00IICYETOBEUCCKUX
TYMaHUCTUYCCKUX H
JIEMOKPATHIECKHUX IEHHOCTEH;

- TOTOBHOCTP TIPOTHBOCTOSITH
HICOJIOTHH HKCTPEMHU3Ma,
HaIMOHAJIN3Ma, KceHo(oouH,
JTUCKPUMUHALIAH 110 COIHAIbHEIM,
PEIUTHO3HBIM, PACOBBIM,
HaAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JIeATENBHOCTh B HHTEpECax
IpakJaHCKOT0 O0IIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B
00111600pa30BaTEILHOM
OpTaHU3AINH U IETCKO-IOHOIIECKUX
OpTaHU3AIIX;

- YMCHHE B3aUMOICHCTBOBATH C
COLMAIEHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C MX QYHKIUSIMH U
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOU N1eATEeIbHOCTY;
MaTPUOTHUUECKOTO BOCTIUTAHHUS

- ¢(hOPMUPOBAHHOCTH POCCUHCKOM
rpakJJaHCKOW UIEHTUYHOCTH,
MaTPUOTU3MA, YBAKCHHS K CBOEMY
HapOJy, YyYBCTBA OTBETCTBEHHOCTH
nepen Poanuoil, ropaoctu 3a cBoi
Kpai, cBoto Poauny, cBoM S3bIK U
KYJIBTYPY, MPOILIOE U HACTOSIIIEEe
MHOTOHAIIMOHAJIBFHOTO Hapoaa
Poccuu;

- IICHHOCTHOE OTHOIIICHUE K
rOCy/IapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY H MPUPOTHOMY
HACJIETUIO, TTAaMSITHUKAM,
TpaauuusaM HapoaoB Poccun,
JnoctikeHusiM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U
TpYyAe;

- HJeiHas yOeKICHHOCTS,
TOTOBHOCTD K CITY>KE€HUIO U 3alIUTe
OrtedecTBa, OTBETCTBEHHOCTH 32 €TO
cyns0y;

OCBOEHHBIE 00yJaIOIMIUMHUCS
MEKITPEIMETHBIC TIOHATHS U
YHUBEpCAIbHBIC YIeOHBIE JSHCTBHS
(perynsTuBHBIC, IO3HABATEILHBIE,
KOMMYHUKATHBHEIE);

- CITOCOOHOCTH MX HCIIOJIb30BAHUS B
[MO3HABATEILHOM U COIMATILHOM
MPAaKTHUKE, TOTOBHOCTH K

MOJIENIH B TIPUPOIHBIX U 0OIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOJIUTH
MIPUMEPBI MATEMAaTHIECKUX OTKPBITHH
POCCUICKON 1 MUPOBOH MaTEMaTHYECKOM
HayKH.

- YMETh ONIEPUPOBATh MOHATUSAMU: CIIydalHbII
OIIBIT ¥ CITy9aifHOE COOBITHE, BEPOSITHOCTD
CIly4aifHOTO COOBITHS; YMETh BBIYUCIATD
BEPOSITHOCTh C UCTIOJIb30BAHUEM TPAYUUECKUX
METO/I0B; IPUMEHSATH (POPMYJIBI CIIOKEHHS U
YMHOXEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(axThl 1 GpopMyIIBI IPU PELICHNH 33134,
OLICHNBATbh BEPOSITHOCTU PEAJbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aWHBIMH BEINYNHAMHY;
YMEHHE IPUBOAUTH IPUMEPEI IIPOSIBICHUS
3aKOHa OOJBIINX YHCEJ B IPUPOJHBIX U
OOIIECTBECHHBIX SBICHHUAX
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CaMOCTOSATEILHOMY IJIAaHUPOBAHHIO
1 OCYILECTBICHHUIO y4eOHOM
JESATEILHOCTH, OPTaHU3ALUH
y9e0HOTO COTPYJHHYECTBA C
MearormdecKMH PabOTHUKAMH U
CBEPCTHUKAMH, K yIaCTHIO B
MOCTPOEHUN HHANBULYaTbHON
00pa3oBaTeNIbHON TPACKTOPHH;

- OBJIa/ICHHE HABBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOCKTHOU U
COLMAIIBHOMN JIESITETbHOCTH

OK 07 ConeiicTBOBaTh
COXPaHECHHIO
OKpY>Karoliei cpepl,
pecypcocOepesKeHuto,
MIPUMEHSTH 3HAHUS 00
W3MEHEHHH KJINMATa,
TPUHIUIIE]
OepeKITMBOTO
MPOU3BOJICTBA,

3¢ exTHBHO
JIeHICTBOBATh B
Ype3BbIYAHBIX
CHUTYaIUIX

- HE IPUHUMATD JEHCTBUS,
MIPUHOCSIIINE BpE OKPYKarolei
cpene;

- YMETh IPOTHO3UPOBATH
HEeOJIaroNpHUATHBIC YKOJIOTHICCKIE
TIOCTIEACTBHS TIPEAIPUHIMAEMBIX
JIEHCTBUH, IPEAOTBpAILATh UX;

- pacIIMpPUTH OTBIT ACATEIHHOCTH
9KOJIOTUIECKOH HAIPaBICHHOCTH;
- pa3pabaTbIBaTh TUIAH PEIICHUSL
MPOOJIEMBI ¢ yYETOM aHaIu3a
MMEIOLINXCS MaTepUaIbHBIX U
HeMaTepuajbHBIX PECYPCOB;

- OCYILIECTBIISTh
LieJICHAIIPABJIECHHBIN TOUCK
TepeHoca CPeICTB U CIIOco00B
JIEHCTBUS B IPO(ECCHOHATBHYIO
cpeny;

- YMETh IEpEHOCUTH 3HAHUS B
MTO3HABATEIFHYIO U PAKTHUECKYIO
001acTH KU3HENEATCIFHOCTH;

- IpejJiaratb HOBBIE MTPOEKTHI,
OIICHUBATDH UJIEU C MTO3UITUU
HOBU3HBI, OpPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUHUMOCTH;

- 1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM,
BHOCHUTH KOPPEKTHUBHI B
JIeSITeTbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YIBTATOB LIEIISIM

- YMETh ONICPUPOBATH MOHATUAME: (DYHKITHS,
HenpepbIBHAs QYHKIIHS, TIPOU3BOIHAS,
nepBooOpa3Has, ONpeACICHHBIN HHTETPaT,
YMETb HaXOJIUTh MPOU3BOAHBIE IIEMEHTAPHBIX
(yHKUHH, ACTIONB3YS CIIPAaBOYHBIE
MaTepHaIIbl; UCCIEIOBATh B IPOCTEHIINX
ciydasx (yHKIIMA Ha MOHOTOHHOCTb,
HaXOJWUTh HauOOJBIINE U HAUMEHBIIINE
3HAa4YCHUS PYHKIHUH; CTPOUTH TpadUKU
MHOTOYJICHOB C HCITOJTF30BAHMEM arapara
MaTeMaTHYECKOTO aHaJln3a; MPUMEHSITh
MIPOU3BOJIHYIO MPH PEIICHUH 33]1a4 Ha
JIBUKEHHE; PENIaTh MPAKTHKO-
OpUEHTUPOBaHHbBIE 3a]1a4K HAa HAaUOONbIINE 1
HaUMEHbIIINE 3HAYEHUS, HA HAX0XICHHUE yTH,
CKOpPOCTH H YCKOPCHHUS;

- YMETh OTIEPUPOBATH MOHIATHSIMU: TBHKCHHUC B
MIPOCTPAHCTBE, MTOT00HBIC (GUTYPHI B
MIPOCTPAHCTBE; MCIIOIF30BATh OTHOIIICHHE
IUIOIIAACH IOBEPXHOCTEH U 00HEMOB
moT00HBIX QUTYp TIPH PELICHNH 32134,

- YMETh BBIYUCIIATH T€OMETPUUECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IJIO0Maab, 00BEM,
TUIOMIA/Th TIOBEPXHOCTH), UCTIOJIB3YS
U3y4eHHbIC (HOPMYJIBI U METOIBI

IIK 1.2, IIK 1.5, ITK
5.5,IIK 5.4
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

1 cemecTpe, 3K3aMeHa BO 2 cemecTpe

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 280
Y4yeOHas HArpy3Ka 00y4aromMXcs BO B3aUMO/IeiiCTBUM C 274
npenojaBareJieM (Bcero)
B TOM YHCIJIE:
TEOPETUYECKOE 00yUIeHnE 196
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 78
KoncyabTanuu 2
IIpome:kyTouHasi arTecranus B ¢popme nudpdepeHUHPOBAHHOIO 3a4eTa B 4
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2.2. TemaTnuyeckuii mjiaH u cogep:xanue yueonoro npeamera MATEMATHUKA

BxoaH0i1 KOHTPOJIB

Brrancnenus u npeoOpa3oBaHus. Y paBHEHHS M HEPaBEHCTBA. | eoMeTpHs Ha MIOCKOCTH.

KontpomnsHas pabora

HaumeHnoBaHnue pa3aesioB u Copep:xaHue y4ed0HOro MaTepuaJa (0CHOBHOE H NMPo(deccHOHAIHLHO-OPHEHTHPOBAHHOE), OoBem dopmupyemble
TeM JadopaTopHble M NPAKTHYECKHE 3AHATHS, NPUKJIAAHOH MOAYJIb (IIPU HAJTHYNH) 4acoB KOMIIeTEeHIUH
1 2 3 4
OcHoBHOE coiep:kaHue
Pa3gen 1. IToBTOpeHne Kypca MaTeMAaTHKH OCHOBHO IIKOJIBI 26
Tema 1.1 Coneprkanne yqeOHOTO MaTepHala 2
Lens u 3a1aun MaTEMaTHUKU bazoBble 3HaHNS M YMEHHUS 110 MaTeMaTHKE B IPO(EeCCHOHAIBHOM U B TOBCETHEBHON
IIPH OCBOCHHH CIENNAIBHOCTH | nesrenbHOCTH. [IoHMMaHie 3HaYMMOCTH MaTeMAaTHKH B M3Y9ICHUH IPHPOIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUI. YMETh Paclo3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMaTHKH B UCKYCCTBE.
IIpumepsl MaTeMaTUYECKUX OTKPBITUI POCCUHCKOM U MUPOBOM MaTEMaTUYECKON HAYKH.
Tema 1.2 Coneprkanue y4eOHOro MaTepuaia 4
Uucna 1 BBIYUCICHUS. JlelicTBUS HaJI TIOJIOKUTENBHBIME U OTPHLIATEIBHBIMYI YHCIIaMH, OOBIKHOBEHHBIMH U JIECSITHYHBIMU
BripakeHns u npeoOpazoBaHus | apobsmu. DopMyJibl COKPAIEHHOr0 yMHOXeHUsL. [Ipu3Haku nenumoct. Anroput™ EBkimza.
3HAKOMCTBO C MTO3UIIMOHHBIMH CHCTEMaMH CUHUCIICHUS.
Tema 1.3. IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepkaHNe (cogep KaHue MPUKJIATHOI0 MOAYJIs) 2
I'eomeTpust Ha MIOCKOCTH IIpakTHyeckoe 3aHATHE
Buapl mutockux GUryp u Mx mioniaip.
IIpaKkTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMETpUH Ha IJIOCKOCTH
Tema 1.4 IIpakTHyeckoe 3aHATHE 2 OK-01. OK-02. OK-
[TponieHTHBIE BBIYUCICHUS [TpocThle MPOLEHTHI, pa3Hble cnoco0bl X BhIYHCcIeHHs. CII0KHbIE IPOLIEHTHI 03 OK’- 04 OK’- 05
Tema 1.5 Conepxanne ydeOHOTO MaTepHuaa 2 OI&-O 6 012_07 '
CpoiicTBa CTENEHH C [NonsiTre creneHu ¢ M00BIM palMOHAIBHBIM HOKa3aTelIeM. 1K 1. 2’
palMOHAIIBHBIM U
JEeUCTBUTEIBHBIM
210Ka3aTeNsIMU
Tema 1.6 Conepxanne ydeOHOTO MaTepHuaa 2
IIpeobOpazoBanue BoipaskeHuil ¢ | IMoHsTHE KOPHS N-0¥ CTENEHN M3 AeHCTBUTENBHOTO Ynciia. CBOWCTBA KOPHS N-OH CTETEHH.
KOPHSIMH N-OH CTENEeHH [TpeoOpa3oBaHKe MPpalMOHAIBHBIX BHIPAKEHUN
Tema 1.7 Conepxanne yd4eOHOTO MaTepHala 4
VYpaBHEHMs 1 HEpABEHCTBA IIpakTHyeckoe 3aHsATHE
Jlunelinsle, KBapaTHBIE, IPOOHO-TMHEHHBIE YPABHEHUS H HEPABEHCTBA
Tema 1.8 Copepxanne yaeOHOT0 MaTepuaia 6
CucteMsl ypaBHEHUN U CriocoOBbI peneHns CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsaTist: MaTpuma 2x2 u 3x3, onpeaenuTesb
HEPABEHCTB Matpuilsl. Metox [Naycca. CucteMbl HennHEHHBIX ypaBHeHNH. CHCTEeMBI HEPaBEHCTB
Tema 1.9 Copepxanne yaeOHOT0 MaTepuaa 2
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Pasznen 2. @®yHKIUM, UX CBOICTBA. 12
Tema 2.1 Cojeprxkanue yueOHOr0 MaTepuaia 4
@OyHKINH, UX CBOMCTBA. Omnpenenenne GpyHKIUH 0JHOI nepeMeHHOH. O0sacTs onpeneneHus 1 obnacts 3HaYeHuit. Kopan
CriocoObI 3aanus QYHKIHH. ¢yaknrn. CHMMETPUYHOCTh, MOHOTOHHOCTB (DYHKITHIA.
Tema 2.2 Coneprxanne yqaeOHOTO MaTepHala 6 OK-01, OK-02, OK-
I'paduxu GyHKIHIT OTHON Jlunetinas gyHKIHS ee cBoiicTBa U rpaduk. KBagpaTnuHas QyHKIHA, €€ CBOWCTBA U TpaduK. 03, OK-04, OK-05,
HEPEMEHHOI. OOpatHas QpyHKLUSL. OK-06, OK-07
Tema 2.3 Coneprkanne yqeOHOTO MaTepHala 2
BxonHo#t KOHTpOIL OyHKINH, X CBOWCTBA U TPAPUKHL.
KontponsHas padora
Pa3gen 3. Crenennas pyHkuus 10
Tema 3.1 Coneprkanre yueOHOro MaTepuaa 2 OK-01, OK-02, OK-
Crenennas QyHKIms, ce ®yukiuu y = Vx ux cBoiicTBa u rpaduku. CTeneHHble GyHKIUH, MX CBOHCTBA U TpadQUKH. 03, OK-04, OK-05,
CBOMCTBA. OK-07
Tema 3.2 Coneprxanne yd4eOHOTO MaTepHuaja 6
Pemenne nppannoHanbHbIX PaBHOCHIIBHOCTD NPPALMOHATBHBIX YPaBHEHUH U HEpaBEHCTB. MeToabl nx pemenus. Permenne
YpaBHEHHH U HEPAaBEHCTB MpPPALMOHAIBHBIX YPAaBHEHUH M HEPaBEHCTB
Tema 3.3 Coneprxanne yd4eOHOTO MaTepHuaia 2
BxonHo#t KOHTpOJIB Omnpenernenne creneHHON QyHKIMHA. Mcrmomp30Banne ee CBOMCTB IPH PEIICHIH YPaBHCHUN U
Crenenu u kopau. CreneHHas | HepaBEHCTB
GyHKIHSA. KontponpHas padora
Pasnen 4. [loka3aTeybHasi QyHKIMS. 10
Tema 4.1 Coneprkanne yqeOHOro MaTepuaia 4 OK-01, OK-02, OK-
ITokazarenpHast QyHKIHS, e CremneHs ¢ MPOU3BOJILHEIM JIEHCTBUTENLHBIM MOKa3areneM. OnpeneneHue moka3aTeabHOu 03, OK-04, OK-05,
CBOWCTBA (byHKIMH, ee CBOWCTBA U rpaduk. 3HAKOMCTBO C IPUMEHEHHEM I10Ka3aTelIbHOM (QyHKIUH. OK-07
Peurenne nokasarenbHbIX YpaBHEHHUI (yHKIIMOHAIBHO-TpAQMIECKUM METOIOM
Tema 4.2 Copepxanne yaeOHOTO MaTepuaa 4
Pemenne nokasaTenbHbIX IIpakTHyeckoe 3aHaTHE
YPaBHEHUI U HEPABEHCTB Pemrenue nokasarenpHbpIX YpaBHEHUI METOAOM ypaBHUBAHUS II0KA3aTeNIEeH, METOJOM BBEICHUS
HOBOI TIepeMeHHOM, (PYHKIIMOHAILHO-TpaQMYECKUM METO/IOM. PellieHue noka3arenbHbIX
HEPaBEHCTB
Tema 4.3 Copepxanne yaeOHOTO MaTepuaia 4
CucreMbl ITOKa3aTeIbHBIX Pemrenne cucteM nmokasaTeIbHBIX YpaBHEHUH
ypaBHEHHH
Tema 4.4 Cojeprxanne yaeOHOro MaTepuaia 2
BxoaHO# KOHTpPOIIB Pemenvie nmokaszatenbHbIX YpaBHEHHUIT METOIOM YpaBHUBAHUI OKa3aTeIeld 1 METOJIOM BBEJCHUS
Pemenue 3anau. HOBOH nepeMeHHoH. PellleHne noka3aTelbHbIX HEPABEHCTB
IMokazatenpHas QyHKIUL. KonTponsHas pabora
Pasnea S. Jlorapupmel. Jlorapudpmudeckas pyHkuus 20
Tema 5.1 Cojneprxanue yueOHOr0 MaTepuaia 2
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Jlorapudm uncna. JlecaTHuHbIi

Jlorapu¢m uncna. JlecsTHIHBIA 1 HATYpaIbHBIH JIOrapU(MBI, YUCIIO €

OK-01, OK-02,

1 HaTypaJIbHBIN JIOTapu(MBI, OK-03, OK-04,

YHCIIO € OK-05, OK-07
IIK 1.2
IIK 5.5

Tema 5.2 Coneprkanne yqeOHOTO MaTepHala 4

CaoiicTBa norapru(moB. Caoiicta norapupmoB. Onepanus JorapupMupoBaHsL.

Omnepanus torapuMupOBaHU

Tema 5.3 Coneprxanne yaeOHOro MaTepHaia 4

Pemenne norapupmuueckux IMonsTre norapudpmmdeckoro ypasHeHns. Onepanus MOTCHOIUPOBAHUS. TpH OCHOBHBIX METOJA

ypaBHEHHI 1 HEPAaBEHCTB peteHust JorapupMUIECKUX ypaBHEHUH: QyHKIMOHATBHO-TpadMuECKUi, METO]I TOTEHIIMPOBAHUS,

METOJ] BBEJICHHS HOBO# nepeMeHHol. Jlorapudmuueckue HepaBeHCTBA

Tema 5.4 Coneprkanue y4eOHOro MaTepuaia 2

Cucrembl JorapupMuUIecKux AJTOPUTM peIIeHHsI CUCTEMBI YpaBHEHU . PaBHOCHIIBHOCTD JIOrapUpMUUECKUX YPAaBHEHUH U

ypaBHEHUNI HEPaBEHCTB

Tema 5.5 Coneprkanue y4eOHOro MaTepuaia 4

Jlorapudmudeckas byHkIms, ee | Jlorapudmudeckast GyHKIHA U €€ CBOUCTBA

CBOMCTBA

Tema 5.6 IIpodeccuoHaILHO-OPUEHTUPOBAHHOE co/lep:KaHue (coiep:KaHNe NPUKJIATHOTO MOIYJIsT) 2

Jlorapu¢mel B mpupose 1 IIpakTHyeckoe 3aHATHE

TCXHHKC [Tpumenenue norapudma. Jlorapudmuueckas cuupaisb B npupoje. Ee MaTeMaTnueckue cBoHcTBa

Tema 5.7 Copepxannie yaeOHOTO MaTepuaa 2

BxonHo#l KOHTPOJIL Jlorapupmudeckas Gpynkuus. Pemenne npocreifmux gorapupMUIecKux ypaBHEeHUH

Pewenue 3anau. Jlorapugmel. KonrponbHas padborta

Jlorapupmudeckas GpyHkumsi.

Pa3gen 6. OcHoBbI TpUroHOoMeTpuu. TpuroHomMerpuyeckue (pyHKIMU 46

Tema 6.1 Copepxanne yaeOHOTO MaTepuaia 6

Tpuronomerpuueckue GyHKuun | Paguannas mepa yria. [IoBOpOT TOUKK BOKPYT Havasa koopauHat. OnpesieneHuie CUHyca,

IIPOM3BOJILHOTO YIJIa, YHCIIA. KOCHHYCa, TAHT€HCa M KOTAaHIreHca. 3HAKM CHHYCa, KOCHHYCa, TAaHI'€HCa U KOTaHT€HCa 110

Pannannas n rpagycHas mepa YEeTBEPTSIM. 3aBUCUMOCTh MEX/[y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOTO M TOTO

yria Ke yria

Tema 6.2 Conepxanne ydeOHOTO MaTepHuaia 4 OK-01, OK-02, OK-

OcHOBHbIE Tpuronomerpudeckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB o U - o.. DopMyIbl 03, OK-04, OK-05,

TPUTOHOMETPHUECKHE MIpUBEACHUS OK-06, OK-07

TOKJECTBA. IIK1.5

DopMyJibl IPUBEACHUS

Tema 6.3 Copepxanne yaeOHOTo MaTepuaia 8

CuHyc, KOCHHYC, TAaHT€HC
CYMMBI U pa3HOCTH JIBYX YIJIOB

Cymma u pa3HocTs cuHycoB. CyMMa 1 pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC ABOIHOTO yria.
®opmyisl moJgoBUHHOTO yria. [Ipeobpa3oBaHus CyMMBI TPHTOHOMETPHUYECKIX (QYHKITHI B
IIPOU3BEICHUE W IPOM3BEICHNUS B CyMMY. BhIpakeHne TpUrOHOMETPHIECKUX (PYHKITMIHA depe3
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CuHyC ¥ KOCHHYC JBOMHOTO
yrina. @opMyIbl TOJIOBUHHOTO

TaHT'eHC MOJIOBUHHOTO apryMeHTa. [IpeoOpazoBaHus MPpOCTEHIIMX TPUTOHOMETPHUUECKHX
BBIPAKEHUHI

yrma
Tema 6.4 Coneprkanne yqeOHOTO MaTepHaia 6
TpuroHoMerpuueckue OObnacTp ompeneneHust 1 MHOKECTBO 3HAUCHUH TpUTrOHOMEeTpHIecKux pyHKImit. YETHOCTSD,
(yHKIWH, UX CBOMCTBA N HEYETHOCTH, EPHOJUIHOCTS TPUTOHOMETpHUYEeCKIX (yHKINH. CBOHCTBA U rpaduku GyHKIHH
rpaduKH y=sin(x), y=cos(x), y=tg(x), y=ctg(x).
Tema 6.5 Coneprkanne yqeOHOTO MaTepHala 2
[IpeobpazoBanue rpadukoB [pakTuyeckoe 3aHATHE
TpuroHomerpuyeckux QyHkiuit | Cxxatue v pacTsDKeHHE TPAPUKOB TPUTOHOMETPHIECKHUX (YHKITHHA.
[Ipeobpa3oBanue rpa)MKOB TPUTOHOMETPHICCKHUX (PYHKITHIA
Tema 6.6 ITpodeccuoHaIbHO-OPUEHTHUPOBAHHOE co/lep:KaHue (coepKaHue NPUKJIATHOT0 MOAYJIsA) 4
Onucanue MpoU3BOCTBEHHBIX IIpakTnyeckoe 3aHsATHE
HPOLECCOB € IOMOILBIO Hcnonb3oBaHKue CBOMCTB TPUTOHOMETPUYECKUX (PYHKINH B MpodecCHOHANBHBIX 3a/1a4aX.
rpadukoB QyHKuMit Hcnonb3oBanue rpadukoB GYHKIMN I M3Y4YEHHS IPOLIECCOB U 3aBUCUMOCTEH NPU PELICHUH
3aj1a4 U3 IPYTuX y4eOHbIX MPEMETOB M 33/1a4 U3 pa3lIMuHbIX 00JIacTeil HAYKU M peasTbHOM KU3HHU.
Tema 6.7 Coneprkanue y4eOHOro MaTepuaia 4
OGpatHbie OO0patHble TpuronoMeTpuyeckue GpyHkuuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUUECKHE QYHKIIHU
Tema 6.8 Tpuronomerpudeckue | Conepxanue yueOHOro Marepuana 8
ypaBHEHHS U HEPABEHCTBA VYpasuenue cos(x)=a. Ypasuenue Sin(x)=a. Ypasuenus tg(x)=a, ctg(x)=a
Pemenne TpUrOHOMETPUYECKUX YPaBHEHUH OCHOBHBIX THIIOB: IIPOCTEHIIINE TPUTOHOMETPHUECKHE
YpaBHEHUsI, CBOASIINECS K KBAIPATHBIM, peIlacéMble Pa3JIoKeHNEM Ha MHOXKUTEIH, OZHOPOIHBIE.
[Tpocreiimue TpUrOHOMETPUYECKIE HEPABEHCTBA
Tema 6.9 Coneprxanne yd4eOHOTO MaTepHuaa 2
Cuctembl TPUTOHOMETPUYECKHX | CHCTEMBI MPOCTEHIITNX TPUTOHOMETPUUECKUX YPABHEHUI
YpaBHEHUIH
Tema 6.10 Conepxanne yaeOHOTO MaTepHaa 2
BxomHOH KOHTPOJIb. ITpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIpKEHHH. PelieHre TpUroHoMeTpU4ecKiX ypaBHEHUH
Pemenne 3amau. OCHOBBI 1 HEPABCHCTB B TOM YHCIIE C UCIIOJIE30BAaHIEM CBOUCTB (DYHKITHIA.
TPUTOHOMETPHH. KonrponbHas padora
Tpuronomerpruueckne GyHKINI
Pa3zpnen 7. YpaBHeHMsl M HEPABEHCTBA 18
Tema 7.1 Copepxanne yaeOHOTo MaTepuaia 2
PaBHOCUIIBHOCTE YpaBHEHUH U PaBHOCHIBHOCTD ypaBHEHNH 1 HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX
HepaBeHCTB. O0mue MeTOAb! nepexojiax B ypaBHEHHsIX U HepaBeHCTBax. OOIIMe METO/Ibl PELICHHs YPABHEHU: Iepexo]] OT
pelenus paBeHcTBa QYHKIHMI K paBEHCTBY apryMEHTOB JJI1 MOHOTOHHBIX (DYHKITHI, METO/ Pa3sIo’KEeHHs Ha
MHOYKHUTEJH, METO/I BBEJICHNSI HOBOM NEPEMEHHOM, (YHKIHOHAIBHO-TpahpHIECKI METOA
Tema 7.2 Copepxanne yaeOHOT0 MaTepuaia 2
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I'paduueckuii MeTo penieHust
YpaBHEHMI, HEPABEHCTB

OO1mue MeToIbI pelIeHHsT HEPaBEHCTB: IIEPEX0/1 OT CPABHEHHUS 3HAYCHUH (DYHKIMH K CPABHEHHIO
3HAYEHHH apryMEHTOB JJIsI MOHOTOHHBIX (DYHKIIMH, METOJl HHTEPBAJIOB, (PyHKIHNOHAIHHO-

OK-01, OK-02, OK-
03, OK-04, OK-05,

rpaduaeckuii meron. ['paduaeckuii MeTo ] pemeHust ypaBHEHAN U HEPaBEHCTB OK-06, OK-07
IIK 5.5
IIK 5.4
Tema 7.3 Coneprkanne yqeOHOTO MaTepHala 2
VYpaBHEHMS U HEPABEHCTBA C Omnpenenenne Moxyns. PackpeiTre MoxyIst no omnpenenenuto. [Ipocreimme ypaBHEHUS U
MOJyJIEM HEepaBeHCTBa ¢ MoAyneM. [IpuMeHeHne paBHOCHIIBHBIX TIEPEXO/I0B B ONPEAEICHHBIX THIIAX
YpaBHEHHH U HEPaBEHCTB C MOIYyIEM
Tema 7.4 Coneprxanne yaeOHOro MaTepHaia 4
YpaBHEHMS U HEPABEHCTBA C 3HaKOMCTBO ¢ mapameTpoM. [Ipocreiimue ypaBHEHHS 1 HEPABEHCTBA C TApaMETPOM
rapaMeTpamu
Tema 7.5 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (co/iep:KaHNe NPUKJIATHOT0 MOAYJIsT) 6
CocTaBieHue U pelIeHne IIpakTuyeckue 3aHATUS
npodeccCHOHANBHBIX 3a/1a4 C Pewrenne TekCTOBBIX 33/1a4 TPO(ECCHOHANBHOTO cofepkaHus. [IpuMeHeHe ypaBHeHN,
MIOMOIIBIO ypaBHEHUI HEpPaBEHCTB, UX CUCTEM JJIsl pEILICHUs] MAaTEeMaTHYECKHUX 3a/a4 1 33/1a4 U3 pa3lInuHbIX 00JsacTei
HayKH U peaJbHOM )KU3HU.
Tema 7.6 Coneprkanue y4eOHOro MaTepuaia 2
Pemrenue 3anau. YpaBHeHuUs U IIpakTHyeckoe 3aHsITHE
HEpPaBEHCTBA OO0u1me MeToAIbl pellieHNs ypaBHEHHH. YpaBHEHUsI M HEPABEHCTBA C MOJIYJIEM H C apaMeTpaMu
Paznen 8. KommiekcHble ynena 10
Tema 8.1 Conepxanne ydeOHOTO MaTepHuaia 4 OK-01, OK-02,
KommnekcHeie uncna [HonsTne koMinekcHoro yncna. ConpskeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYJIb U apTyMEHT OK-03, OK-04,
KOMILTEKCHOTO ynciia. @opma 3amucu KOMIUIEKCHOTO YHCIa (TeOMeTpUIecKas, OK-05, OK-07
TPUTOHOMETpUYECKasl, anredopanieckast). ApupMeTHIecKre AeHCTBHUS ¢ KOMIUICKCHBIMU YUCIaMHU
Tema 8.2 Conepxanne ydeOHOTO MaTepHuaia 6
[TpumeHeHne KOMITIIEKCHBIX [pakTuyeckoe 3aHATHE
qucen BrinosHeHe pacueToB ¢ MOMOIIBI0 KOMITIEKCHBIX YHcell. [IpuMeps! Herosb30Banus
KOMIUIEKCHBIX YHCEeI
Pa3gen 9. Ilpenen pyHkunu 14
Tema 9.1 Coneprxanne yd4eOHOTO MaTepHuala 2
Yucosas mocae10BaTeabHOCTh | OmpejienieHre YUCIOBOM MOCIE0BATEILHOCTH U CIIOCOOBI ee 3a/1aHus. ApupMernueckas u
reoMeTpuueckas nporpeccur. CBOHCTBaA YHCIIOBBIX MOCKIeoBaTeNIbHOCTEH. Onpeenenue mpeaena
IIOCTIEIOBATENbHOCTH. BBIUnCIeHne IpeieNoB mociie10BaTeIbHOCTEH
Tema 9.2 Copepxanne yaeOHOT0 MaTepuaia 4
Teopemsl o npenenax GyHkuun | OmpezgeneHue npenena GyHKIHE B TOUKE U Ha oo, ['eoMeTpruecKast HIUTIOCTpanus. becKoHeuHO
Maible 1 6eckoHedHO Oonbimre ¢pyHKInU. CBsI3b MeXAYy HUIMHU. Teopemsl 0 TIpeenax. OK-01, OK-02, OK-
{w} [0} 03, OK-04,
Heonpenenennoctn suga: - ©J 0],
Tema 9.3 Copepxanne yaeOHOT0 MaTepuaa 6

22




3amMeuaTeIbHEIC mpeaciibl

IlepBblif 3aMedaTenbHbIe IpeAesl, cIeCTBHL. BTopoit 3aMeuaTenbHbI npeaen, CleacTBUS.
Brruncienne npenenos QyHKIMHA, HCIONB3YsI TEOPEMBI O MPEAeTax

Tema. 9.4 Coneprxaane y4eOHOTO MaTepHaa. 2
BxomHOH KOHTPOIb. Beruncienne npenenos GyHKIMHA, HCHIONB3Ys TEOPEMBI O NIPEAETax U 3aMedaTeIbHbIC PEICIbL.
Pemenue 3anau. Berunciaenue KonTponsHas pabora.
TIPEAETIOB.
Pa3nen 10. [IpousBoanas pyHKIMH, ee MPUMEHEHUE 34
Tema 10.1 Coneprkanne yqeOHOTO MaTepHala 2
[onsaTHe MPON3BOTHOMN. [pupamenne aprymenra. [Ipupamenue GpyHkmm. 3agadun, MPUBOIAIINE K TOHATHIO TPOU3BOIHOM. OK-01, OK-02, OK-
DopMyITEL U IpaBIiIa OmnpenerneHne MPOU3BOAHON. AITOPUTM OTBHICKAHUS ITPOU3BOTHOM. 03, OK-04, OK-05,
nuddepeHIupoBaHUs OK-06, OK-07
IIK 5.5
Tema 10.2 Coneprkanue y4eOHOro MaTepuaia 4
[Ipou3BoHBIE CYMMBI, ®opmynsl audpdepenunporanust. [Ipasuna auddpepeHunpoBanus
Pa3HOCTH NIPOU3BEICHNS,
Y4acTHOTO
Tema 10.3 Coneprkanue y4eOHOro MaTepuaia 4
IIpousBonHsele Onpenenenne ciaoxHol GpyHkunu. [IponssonHas Tpuronomerpudeckux GyHkiuid. [IponsBoanas
TPUTOHOMETPUIECKUX CIIOKHOM (QyHKIMH
¢ysakuunit. [IponszBonHas
CIOKHOH (QYHKIHH
Tema 10.4 Coneprxanne yd4eOHOTO MaTepHuaja 2
[TonsiTHe 0 HENMPEPBLIBHOCTH [Nonsarue HenpepbiBHON QyHKINH. CBOICTBa HenpephIBHOH (PpyHKIHH. CBA3b MEXKIY
¢yHKIMHA. MeTo1 HHTepBaJioB HETIPEPBIBHOCTHIO U AN HEPeHIIUPYEMOCTHIO (QYHKIIMN B TOUKE. AJITOPUTM PELICHHUS] HEPAaBEHCTB
METOJIOM MHTEPBAJIOB
Tema 10.5 Conepxanne yd4eOHOTO MaTepHala 4
I'eomerpuueckuii u I'eomeTpraecKuii CMBICIT MPOU3BOTHON (PYHKITUHN — YTITOBOH KO3 (UIIMEHT KacaTeIbHON K
(bU3HYECKUI CMBICIT rpaduky GyHKIUH B TOUKe. YpaBHEHHE KacaTelbHOM K TpaduKy GyHKIMH. AJITOPUTM
MIPOM3BOIHOM COCTABIICHHSI yPaBHEHHs KacaTelbHOM K rpaduky yrkimn y=Ff(X)
Tema 10.6 Copepxanne yaeOHOTO MaTepuaa 2
DU3NYECKUI CMBICIT IIpakTHyeckoe 3aHaTHE
IIPOU3BOJIHOM B Ou3nuecKuil (MeXaHHYECKH) CMBICIT IIPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMEHH 1
npo(heCcCHOHATBHBIX 3a/1a4ax v=S’(t)
Tema 10.7 Copepxanne yaeOHOT0 MaTepuala 4
MOHOTOHHOCTH (DYHKIIHH. Bo3spacranue u yobiBanue QyHKIIMH, COOTBETCTBUE BO3PACTAaHUS M YOBIBaHUS (DYHKITUU 3HAKY
Touku 3kcTpemMyma npou3BoHON. [ToHsTHE TPOU3BOIHON BBICILIErO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOU
IIPOU3BOTHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKITNM Ha OTpe3ke. 3agaul HAa MAKCHMYM U MUHHMYM.
[TonsiTHE acCUMIITOTHI, CIIOCOOBI MX ONpeeNeHHs. AJITOPUTM HUCCIIEOBaHNs QYHKIINU U
MIOCTPOEHHS ee rpaduka ¢ IOMOIIBIO IPOU3BOAHON. [IpoOHO-TMHEHHAs QyHKIMS
Tema 10.8 Cojneprxanue yueOHOr0 MaTepuaia 4

HccnenoBanre GpyHKIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE TPa(UKOB.
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Hccnenosanue GpyHKumit u
MTOCTPOCHHE TPaPHUKOB

Tema 10.9 Coneprkanne ydaeOHOTO MaTepHalia 2
Haunbomns1ree n HauMeHbIIIEE Haxoxnerne HanOOIbIIeTo 1 HAaNMEHBINETO 3HAYCHUH (DYHKINH, TOCTPOSHHE TPaPHUKOB
3HaueHHs QYHKINN MHOTOWIEHOB C MCIIOJIh30BaHUEM aIIapaTa MaTeMaTHIeCKOT0 aHaIN3a
Tema 10.10 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COiepKaHMe (CoiepiKaHNe NPUKJIAJTHOTI0 MOAYJIsI) 4
Haxoxnenne onTuMaabHOTO [pakTuyeckoe 3aHATHE
pe3ynbTaTa ¢ HOMOIIBI0 Hanmensiiee n HanGomnbinee 3HaueHHE GyHKIMH. HaxoxkaeHne HamIyqIero permeHus B
IIPOM3BOJHOM B NPAKTHYECKHX | MPUKIAIHBIX, B TOM YHCIIE COLMATLHO-9KOHOMUYECKUX U (H3MYSCKUX 3a/1a4aX.
3amadax
Tema 10.11 Coneprkanne yqeOHOTO MaTepHaja 2
BxoaHOW KOHTPOJIB. ®opmynel u npaBwia guddepennupoBanus. VicenenoBanne GyHKINH ¢ TOMOIIBIO TPOM3BOIHOM.
Pemenue 3anau. [IponsBognas HauOosbIiiee 1 HAMMEHBIIICE 3HAUCHUSI D YHKIHH
(QyHKIMHM, ee TPUMEHEHHE KoHTponbHas paboTa
Pa3nea 11. IlepBoodpa3nas pyHkuus, ee NpuMeHeHne 12
Tema 11.1 Coneprkanue y4eOHOro MaTepuaia 2
[epBooOpasHas hyHKIHH. 3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JIBK)KEHUS 110 U3BECTHON cKopocTH. [loHATHE HHTETpUpOBaHUSI.
[paBuia HaXOXKICHUS O3HaKOMIICHHE ¢ TIOHATHEM MHTErpasia u rnepBoodpasHoit s Gpyakuuu y=f(X). Perenue 3amau Ha
nepBoOOpa3HBIX CBSI3b NIEPBOOOPA3HON U ee MPOM3BOAHOM, BEIUMCICHUE NEPBOOOPa3HOM JUIsl JaHHOW (YHKIHH. OK-01, OK-02, OK-
Tabnuna dpopmyn Ui HaX0XKACHUs IepBOOOpa3HbIX. M3yueHne npaBuia BHIYUCICHUS 03, OK-04, OK-05,
MepBOOOPA3HOIA OK-06, OK-07
IIK 5.5
Tema 11.2 Coneprxanne yd4eOHOTO MaTepHuaa 2
[Tromans KpUBOIMHEHHOM 3agaun, IPUBOIAIINE K HOHITHIO ONPEICIICHHOT0 HHTETPaJIa — O BBIYMCICHUH TUIOMIa 1
tpanenun. ®opmyna HeloToHa | KpUBONMHEWHON Tparnenuu, 0 nepeMerieHnn Touku. [IoHsITHe onpeenéHHOro HHTerpaa.
— Jle#tOHMITa I'eomerpraeckmii U GU3NUECKUI CMBICT ompeaeracHHoro naTerpaina. ®opmyna HeroToHa—
JleiiOaMIa
Tema 11.3 Conepxanne ydeOHOTO MaTepHuaa 2
Heonpenenennsiii u [TonsiTe HeoNpeAENEeHHOTO HHTETpaja
ONPEJEIICHHBIN HHTETPaJIbl
Tema 11.4 Copepxanre yaeOHOTO MaTepuaia 2
[Tonsarue 06 onpeneneHHOM I'eoMeTpruecKknii CMBICI ONIPE/ICIIEHHOTO HHTETpaa
MHTerpaje Kak IUIomaan
KPUBOJIMHEHHOH Tpanenuu
Tema 11.5 IIpodeccuoHATILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coiep:KaHNe MPUKJIAJTHOTO MOAYJIsT) 2
OmnpeneneHHblil HHTErpaj B IIpakTHyeckoe 3aHsITHE
KU3HU I'eoMeTpuueckuii cMbICT onpeaenaeHHoro naterpana. ®opmyna Heiotona - Jlelioauma. Pemenne
3aJa4 Ha TPUMCHECHNUE MHTETPAIA I BEIYUCIICHUA (bI/I?;I/I‘IeCKI/IX BCJIIMYHMH U rmomazleﬁ. HpI/IMepBI
MaTEeMaTHYECKOr0 MOJICTMPOBAHMS C MOMOUIBIO AU PepeHINATIbHBIX YPaBHEHHUH.
Tema 11.6 Cojneprxanue yueOHOro MaTepuaia 2

BxoaHol KOHTpOIIB

ITepBooOpasnas ¢pynkuuu. [IpaBuia HaxoxaeHust nepBooOpasHbIX. Ee npumeneHne
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Pewmenue 3anay.
[lepBooOpasnas pyHKINH, ee
IIPUMEHEHHE

KonrponbHas padborta

Pa3gen 12. KoopanHaThl H BEKTOPBI 10
Tema 12.1 Coneprkanne yqeOHOTO MaTepHaia 4 OK-02, OK-03, OK-
JlexapTOBEI KOOPAWHATHI HA JlexapTOBBI KOOPAMHATHI Ha TUIOCKOCTH U B IpocTpaHcTBe. [IpocTelimue 3amaun B KOOpAUHATAX. 04, OK-07
IUTOCKOCTH U B IIPOCTPAHCTBE. PaccTostHue MeXay IBYMS TOUKaMH, KOOPIMHATHI CEPEIUHBI OTPe3Ka 1IK1.2
Paccrosinne mexny nByms IIK 5.4
Toukamu. Koopaunatsl
CepeIMHbI 0Tpe3Ka
Tema 12.2 Cojeprxkanue yueOHOro MaTepuaia 6
BekTopbl Ha IJIOCKOCTH | B BekTopsl Ha II0cKoCTH | B IpocTpaHcTBe. Cl0KEHHE M BEIYUTAHHE BEKTOPOB. Y MHOXKEHHE
MIPOCTPAHCTBE. BekTopa Ha uncio. Kommiuanapusie BekTopbl. CKalsipHOE POU3BeieHHEe BEKTOPOB. PaznoxkeHue
VYron Mexay BeKTOpaMHu. BEKTOpA 110 TPEM HEKOMIUIaHAPHBIM BekTopaM. KoopanHaThl BEKTOpa, CKaIsipHOE MTPOU3BEICHUE
CxassipHO€ IPOHU3BEICHUE BEKTOPOB B KOOPJIMHATAX, YTOJl MEX/y BEKTOpPaMH, YTOJ MEXIY MPSIMOW M IIOCKOCTBIO, yToJ
BEKTOPOB MEX]Ty IUIOCKOCTSIMH. Y paBHEHHE IUIOCKOCTH. | 'eOMeTpUYecKUi CMBICII OIIpeeTuTeNs 2X2
Tema 12.3 IIpodeccHoHANBHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogep:KaHue NPUKIATHOT0 MOLYJIs) 4
[TpakTHKO-OpUEHTUPOBAaHHEIE IIpakTHyeckoe 3aHsITHE
33724y Ha KOOPIAMHATHON KoopaunarHast miockocTs. Berumcienue pacCTOSHUMA U IUIOMIA/ei Ha TUIOCKOCTH.
TUTOCKOCTH KonmuectBennsie pacuetsl. JIBmkenne. [lapamnensHeiid nepenoc. CHMMeETpHs Ha IIIOCKOCTH UB

npoctpaHctie. [loBopoT, mpeobpazoBanne nmogobus. HaxosxneHne reoMeTpuaecKuX OTHOICHUH

IIPU PEIICHUH 33134 U3 PEaJIbHOM KHU3HU.
Tema 12.4 Coneprxanne yd4eOHOTO MaTepHuala 2
Pemenue 3ana4. Koopaunare! v | JlekapToBbI KOOPAMHATEI B MPOCTPaHCTBE. BekTopsl B mpoctpancTBe. ClI0KEHHE U BHIYUTAHUE
BEKTOPBI BEKTOPOB. YMHOXEHHE BeKTOpa Ha uncio. KommiaanapHeie BekTopbl. CKasipHOE NPON3BEACHHE

BEKTOPOB. Pa3nokeHne BeKTOpa 10 TpeM HEKOMIUIAHAPHBIM BekTopaMm. [IpocTeiimue 3aga4un B

KoopAuHaTax. KOOpI[I/IHaTbI BEKTOpPA, pACCTOAHUC MEXKTY TOUYKAMU, KOOPJAUHATHI CEPEANHBI

0Tpe3Ka, CKaJIIPHOE NPOU3BE/ICHHE BEKTOPOB B KOOPANHATAX, YTOJI MEXK/AY BEKTOPAMH, Yo

MEXAY IPSIMOH U IIIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMU

KontponsHas padora

Paznen 13. IIpsiMble U IUIOCKOCTH B MPOCTPAHCTBE. 14
Tema 13.1. Cojeprxanue yueOHOro Marepuaia 2 OK-01, OK-03, OK-
OCHOBHBIE TTOHATHS [Ipeamer crepeomerpun. OCHOBHBIE MOHATHSA (TOUYKA, MPSAMast, INIOCKOCTH, IPOCTPAHCTRO). 04, OK-07
crepeomerpun. Pacnionoxenne | OCHOBHbIE aKCHOMBI CTepeoMeTpuH. [lepecekaroniyecst, napaiesibHble U CKPelIHBaIOIUecs IIK 1.5
IIPpAMBIX U IUIOCKOCTEH IpsAMBIC. HpI/ISHaK 1 CBOMCTBO CKpCIIUBAIOIIUXCA MTPAMBIX. OCHOBHEBIE MIPOCTPAHCTBEHHBIC

¢burypsl.
Tema 13.2. Copepxanre yaeOHOT0 MaTepuaa 4

[TapaienbHOCTD NPSMBIX,
MPSIMOM U TUIOCKOCTH,
IUIOCKOCTEH

[TapannensHbie npsiMas ¥ ockocTh. Onpenenenue. [Ipusnak. CBoiicTBa (C 10Ka3aTEIHCTBOM).
[MapannensHble mnockoctu. Onpenenenue. [puznak. CBolicTBa (¢ A0Ka3aTensCTBOM). Terpasap n
ero aneMeHTsl. [lapamienenunen u ero s1aeMeHTbl. CBOMCTBA MPOTUBOMIOJOKHBIX TpaHeil U
JquaroHayed napamuienenunena. Ilocrpoenue ceuenuii. Pemenue 3anay.
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Tema 13.3. Conepxanue yueOHOTo MaTepuaia 2
IMepneHaMKyIApHOCTE IPAMBIX, | [epreHaukyaspHsie mpsmble. [lapasenbHbie TpsiMble, TEPICHANKYIIPHBIC K TIIOCKOCTH.
MIPSIMOM U TUIOCKOCTH, [Ipu3Hak nepneHIuKyISIpHOCTH IPSIMOK U IIOCKOCTH. Jloka3aTtenscTBo. [lepnenaukymsp u
IJIOCKOCTER HakJIOHHad. [lepnenaukynspHblie m10cKocTH. [Ipu3Hak neprneHAUKYISIPHOCTH IIIIOCKOCTEH.

JlokazaTensCTBO.

PaccrosiHust B mpocTpaHCTBE.
Tema 13.4 Coneprkanne yqeOHOTO MaTepHala 2
TeopeMma o Tpex TeopeMa o Tpex nepneHauKyspax. Jloka3areabcTBO. YT0I MEXAY NPSIMOM U IJIOCKOCTBIO. YTOJI
MEPICHANKYIISIpax MEXAY IIOCKOCTAMH
Tema 13.5. IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iepKaHue (coiep:KaHNe NPHUKJIAJTHOT0 MOAYJIsI) 2
[MapannensHsle, IIpakTHYeckoe 3aHATHE
MIepIICHANKYIIIPHbIE, AxcroMmsl ctepeoMeTpu. IlepeHInKyIsIpHOCTE PSIMOM M TUTOCKOCTH, apauIeIbHOCTh ABYX
CKpELIUBAIOIIMECS MPSIMBIE IPSIMBIX, IEPIEHAUKYJISIPHBIX INIOCKOCTH, NEPIEHIUKYISIPHOCTD IIIIOCKOCTEMN
Tema 13.6. ConeprkaHue y4eOHOro MaTeprasa 2
Bx01HO# KOHTpPOJIb. Pacnonoxxenue npsMbIX U IJIOCKOCTEN B ipocTpaHcTBe. [lepneHauKyasspHOCTh U MapaieIbHOCTh
Pemenue 3anau. [Ipsmblie u MPSAMBIX ¥ MI0cKocTel. CKpelrBaromuecs psMble.
IUTOCKOCTH B IIPOCTPAHCTBE KonTtpossHas pabora

Paznen 14. MHOTOrpaHHMKH M Tesia BpallleHus 24
Tema 14.1 Coneprkanue y4eOHOro MaTepuaia 2
Bepuunsl, pedpa, rpaHu Ionstue MHOTOrpaHHMKA. ET0 371eMEHTHI: BepIInHbI, pedpa, rpanu. J{uaronans. CedeHue.
MHOTOI'PaHHHKA. Brinykiible ¥ HEBBIMyKIIble MHOTOIpaHHUKH. [ToHsTHE Tpu3Mbl. Ee ocHOBaHMS 1 OOKOBBIE TPaHH. OK-01, OK-02, OK-
[Ipusma, ee cocraBigoNNe, Bricora npusmel. [Ipsimas u HakimoHHas npusma. [lpaBunsHas npusma. Ee cedenue. 03, OK-04, OK-05,
ceuenue. [Ipsmas u mpaBUIbHAS OK-06, OK-07
TIPU3MBI IIK5.5
Tema 14.2 Conepxanne ydeOHOTO MaTepHuaia 2
[Mapannenenunen, kyo. [Mapannenenwuen, cBOWCTBA IPSMOYTOJIHOTO ITapajutenenunena, kyo. Ceuenue kyoa,
Ceuenue Kxy0a, napayutenenunena. [Tupamuna u ee anementsl. Ceuenne nupamussl. [IpaBmiibHas nupaMuaa.
napayutenenunena. [Tupamuna, | Yceuennas nupamuia
€€ COCTaBJIAIONINE, CCUCHHE.
IIpaBunbHas nupamua.
YcedyeHHas nupaMua.
Tema 14.3 Copepxanne yaeOHOTO MaTepuaa 2
boxoBas u moyiHas noBepxHOCTh | [Tnomaas 60KOBOI U MOTHOI MOBEPXHOCTH MPU3MBI, TUPAMH/IBI
MPU3MBI, TAPAMUIBI
Tema 14.4 Copepxanne yaeOHOTo MaTepuaia 2
Cummertpus B KyOe, CHUMMeTpHs OTHOCUTEIHHO TOYKH, IPSIMOH, TIockocTi. CHMMeTpUsl B KyOe, mapaieNenumee,
napajjiesienuIesie, Ipusme, pu3Me, MHPaMuIe
npaMue
Tema 14.5 IIpodeccHoHANBEHO-OPHEHTHPOBAHHOE COJIePKAHNE (COAepKAHME NPHKJIATHOT0 MOLYJIs) 2
IIpumeps! cummeTpuii B IIpakTnyeckoe 3aHATHE
npodeccun CumMMeTpust B IPUPOJIE, apXUTEKTYpe, TEXHHUKE, B OBITY
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Tema 14.6
[IpaBuibHBIE MHOTOTPAaHHUKH,
HX CBOMCTBaA

Conepxanue y4eOHOTO MaTepuaia

IIpakTHuyeckoe 3aHATHE
[TonsiTre nMpaBWILHOTO MHOTOTpaHHKKA. CBOMCTBA MPAaBUIIBHBIX MHOTOTPAHHUKOB

Tewma 14.7

HunuHzap, ero cocTaBIIsAIOLIKE.
Ceuenne nmmaApa. Konyc, ero
cocrasistromue. CeueHue
KOHYCa. Y CEUEHHBI KOHYC.
CeueHne yCeueHHOTO KOHyca

IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COiep:KaHue (Coiep:KaHNe NPHUKJIAJTHOTI0 MOAYJIsI)

Hunmmaap u ero s1neMeHTsl. CeueHne ITHHIpa (TTapajuieIbHOe OCHOBAHUIO U ocH). Pa3BepTka
munuHApa. Konyc u ero sanemenTsl. CeueHne KoHyca (apamieIbHOe OCHOBAHUIO M IIPOXOAAIIEe
Yyepe3 BEpIINHY), KOHUIECKHe ceueHns. Pa3BepTka koHyca. Y cedeHHBIN KoHyC. Ero oOpasyromas u
BbIcoTa. CedeHne yCeUeHHOTO KOHyca

Tema 14.8
Ilap u cdepa, ux ceueHust

Coneprxanne yaeOHOro MaTepHaia

[ap u cdepa. Bzanmuoe pacnonoxernue chepsl u mwiockoctu. Cedenne mapa, cheps

Tema 14.9

ITousarue 06 o6BeMe Tena.
OrHoleHue 00bEMOB
MOXOOHBIX TENI

Copneprkanne yaeOHOr0 MaTepuania

[onsarue 06 o6peme Tema. O0beM Kyba 1 IpsSMOYTOIEHOTO Mapaienenunena. OObeM MPU3MEI 1
muHapa. OTHOIIEHHE 00BEMOB TOJ00HBIX Tel. ['€OMETPHUUECKHUIT CMBICI OTPEICIUTENS 3-T0
nopsiaka. O0beMbl IMpaMuibl U KoHyca. O0beM miapa.

Tema 14.10

KomOunHaum MHOTOrpaHHUKOB
u tena Bpawuenus. [lnomann
NIOBEPXHOCTEH Tell

Cozepxanue yueOGHOTO MaTepuana

IIpakTHyeckoe 3aHATHE
Kom6uHanmm reomerpudeckux tei. [linomanu mopepxHocreit Te.

Tema 14.11
I'eomeTprueckie KOMOUHAIIMY
HA TIPaKTHKE

Cozepxanue yueOGHOTO MaTepuana

HpaKaneCKoe 3aHATHE
Hcnonn3oBaHue KOM6HHaLIPII7[ MHOT'OT'PAHHUKOB U TCJI BpAllICHHUA B IPAKTUKO-OPUCHTUPOBAHHBIX
3aJadyax

Tema 14.12

Pemenue 3agau.
MHOTOTrpaHHUKH U TeNa
BpaIeHHs

Copneprxkanue yaeOHOro MaTepuania

OObeMBI U TJI0MIaJIM TOBCPXHOCTH MHOT'OI'PAHHUKOB U TCJI BPALICHUS

KonrponbHas padora

Paspnen 15. MHuoxkecTBa. j1eMeHThI TeOpuM rpagos.

Tema 15.1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHue NPHUKJIATHOT0 MOAYJIsI)
MHoxectBa. Onepanuu Haj IIpakTH4yeckoe 3aHsATHE
MHOYKECTBaMHU. Jlonsitne MHOXecTBa. [TomMHOXKecTBO. Onepanuy ¢ MHOXKECTBaMH. PellieHne NpuKIIaaHbIX 3a1ad.
Hcnonb3oBaHue TEOPETUKO-MHOKECTBEHHOTO armapara Juist OUCaHHs PeaIbHBIX IPOILECCOB U
SIBJICHUI.
Tema 15.2 Coneprxkanne yqeOHOro MaTepuaia OK-01, OK-02, OK-
I'padsr TIpakTHYECKOE 3aHsATHE 03, OK-04, OK-05,
[Monsarue rpacda. CBsa3HBIN Tpad, AepeBO, IUKI rpad Ha MIOCKOCTH. OK-07
Tema 15.3 Copepxanne yaeOHOTo MaTepuaia

Pemenue 3agau. MHOXECTBa,
I'pads! u uxX npuMeHEHHE

Onepam/m C MHO>XKXECTBaMU. OHI/IcaHI/Ie PpCaIbHBIX CHTyaHI/Iﬁ C IIOMOIIBO MHOXECTB. HpI/IMeHeHI/Ie
rpadoB K pEemeHnIo 3a1ad.

Kontponsnas padora
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Pa3gen 16. D1eMeHTh KOMOMHATOPHKH, CTATHCTHKHU W TEOPMH BepOSATHOCTeil

Tema 16.1 Cojeprxkanue yueOHOr0 MaTepuaia 2
OCHOBHBIE TIOHSATHS IlepecranoBku, pa3menienus, coueranus. bunom Herotona.
KOMOWHATOPHUKH
Tema 16.2 Coneprkanne yqeOHOTO MaTepHaia 2 OK-01, OK-02,
CoOsbITHE, BEPOSTHOCTD CoBMeCTHBIE X HECOBMECTHBIE COOBITHSA. T€OpEMBI 0 BEPOSITHOCTH CYMMBI COOBITHH. Y CIIOBHAs OK-03, OK-04,
co0bITHs. CHOXKEHHE U BEPOSATHOCTH. 3aBUCUMBIC M HE3aBUCHMBIE COOBITHS. TE€OpeMBI O BEPOSITHOCTH NPOU3BEICHHUS OK-05, OK-07
YMHO>XE€HUE BEPOATHOCTEH coObITHil. Popmyna bepHymm. IIK 5.5
Tema 16.3 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CO/iep:KaHue (coiep:KaHNe NPHUKJIAJTHOT0 MOAYJIsI) 2
BepositHoCTS B IIpakTHYeckoe 3aHATHE
po¢eCCHOHATBHBIX 3a7a9ax OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMCTBO e¢ yCTOWIMBOCTH. CTAaTHCTHYECKOE OIpeeIIiCHIe
BeposiTHOCTH. OIIEHKa BEpOSATHOCTH COOBITHSA. [ paduiaeckoe ncciaeoBaHNEe COBMECTHBIX
HaOJII0ICHUI ¢ HOMOIIBIO THarpaMM pacCeMBaHUs U JMHEHHON perpeccun.
Tema 16.4 IIpodeccHoHANBEHO-OPMEHTHPOBAHHOE CO/IepKaHNe (cogep:KaHue NPUKIATHOT0 MOLYJIs) 2
Juckpernas cnyvaiinas IIpakTHyeckoe 3aHsATHE
BEJINYMHA, 3aKOH €€ Buns! ciryuaitabix BennuuH. OnpeiesieHie JUCKPeTHOH ciaydaifHOW BeTUYHHbIL. 3aKOH
pacnpenenenus. 3anaqu pacupeeneHus JUCKPETHOM CllydaliHOM BeJIMYUHbL. Ee 41iClIoBbIe XapaKTEPUCTUKHU.
MaTeMaTU4eCKON CTaTUCTUKU Bapuarnmonnstii psj. [lonuron 9actoT u ructrorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKH Psiaa
HaOmoaeMbIX AaHHbIX. [lepBuuHas 00paboTKa CTATUCTUYECKUX JAHHBIX. 3aKOHBI PACIpelelIeHUs
HENPEPBIBHOM CIIy4ailHOM BEJIMUYUHBI.
IMpomMexkyToUYHas aTTecTAlMS (KOHCYJIbTALHSA)
IIpomMeskyTouHasi aTTecTalsA (IK3aMEH) 4
Bcero 280
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Y4eOHbIi mpeaMeT pean3yeTcsl B KAOMHETe MAaTEMATHKH.

O6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHH C PacmopspkeHHeM JeKaHa

dakynapTera CITO Ne 212-68-04/23 ot 27.01.2023 1.

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEpHET-pecypcoB, 10NOJHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 boromomnos, H. B. Ilpaktuueckue 3ansaTus no maremaruke B 2 4. Yacts 1 : yuebHoe
nocoOue it cpeaHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 11-¢
u31., nepepad. u pon. — Mocksa : U3gatensctBo Opaiit, 2023. — 326 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08799-4. — Texkcr:
anekTpoHHbIH // Obpa3oBatenbHas iardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512668

2 boromomnos, H. B. [Ipaktudeckue 3aHsATHs 10 MaTeMatuke B 2 4. YacTsb 2 : yuebHOe
nocoowue Jtst cpeiaero npodeccnonansHoro oopazosanus / H. B. boromonos. — 11-e
u311., epepad. u nomn. — Mocksa : U3natensctBo FOpaiit, 2023. — 251 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-08803-8. — Tekcr:
aneKTpoHHbIH // O6pazoBarenbHas miatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512669

3 bapnymkun, B. B. Matemaruka. DiieMeHTHI BBICIIICH MaTeMAaTHKH : y9eOHUK : B2 T. T. 1
/ B. B. bapaymikun, A. A. IIpokoprseB. — Mocksa : KYPC : UH®PA-M, 2020. — 304 c.
— (Cpennee mpodeccuonansuoe oopazosanue). - ISBN 978-5-906923-05-9. - Tekcr :
anekTponHbIi. - URL: https://znanium.com/catalog/product/1079342

4 bapnymkus, B. B. Matemaruka. DneMeHTHI BbICIIEH MaTEeMAaTUKH : yueOHuK: B 2 1. T. 2/
B. B. bapaymkun, A. A. IIpokopreB. — Mocksa : KVYPC : HALl UTH®PA-M, 2020.
— 368 c. — (Cpennee npodeccuonansHoe oobpazoBanue). - ISBN 978-5-906923-34-9. -
Tekcer : anextponnsiii. - URL: https://znanium.com/catalog/product/1047417

JlomoTHUTEIbHBIE NCTOYHHUKH:

1 bBoromonos, H. B. T'eometpus : yuebHOE ocobue i cpeHero npoheccuoHaaIbsHOTo
oOpasoBanus / H. B. boromonos. — MockBa : U3natensctBo FOpaiit, 2023. — 108 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-09528-9. — Texkcr :
anekTpoHHbIN // O6pa3oBarensHas maatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/511955
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2 T'yces, B. A. T'eomerpus : yueOHOE OCOOHE JIs1 CPEAHETO MPO(PECCHOHATTLHOTO
obpazoBanus / B. A. I'yces, U. b. Koxyxos, A. A. [IpokodneB. — 2-¢ u3., UCIIp. U JIOIL.
— Mockaa : U3patenberBo FOpaiit, 2023. — 280 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-08897-7. — TekcT : 31eKTpOoHHBIH //
O6pasoBarenbHas iathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517007
NuTepHeT-pecypcesl:
1 TocynapcrBeHHast oOpazoBarenbHas miaTdopma «Poccuiickast 2IeKTpOHHAS IIIKOJIAY. -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

HNPEIMETA

KoHTposib 1 OIlEHKa pe3ynbTaTOB OCBOCHUS Y4E€OHOrO IpeIMeTa pacKpbIBAIOTCS uYepes3

JTUCIUTUTMHAPHBIE Pe3yIbTaThl, HANPABJICHHBIE HA (OPMHUPOBAHUE OOIIUX U POPECCHOHATHLHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHHUA yqe6Horo Marcpualia.

Oomasi/mpogeccuoHaaibHAS
KOMIETEeHIUs

Paszgen/Tembl

Tun oeHOYHbIX MEPONIPUATHUSA

OK 01. Berbupats crioco0st Pazmen 1 Temsr 1.1 - 1.91l/oc TectupoBanue
pemeHns 3agad Paszmen 2 Temsr 2.1 — 2.3 VYcerHBIH ompoc
npodecCnOHaATBHOM Pazmen 3 Tewmsr 3.1 — 3.3 MareMaTHYeCKIA TUKTaHT
EATENLHOCTH Pazmen 4 Temer 4.1 —4.4 WnnnBuayansHas caMOCTOSTENbHAS
MIPUMEHHUTEEHO Paznen 5 Tems1 5.1 —5.71/o ¢ pabota
K Pa3IMYHBIM KOHTEKCTaM Pasmen 6  Temsr 6.1 —6.10IT/o c [IpencraBnenne pe3yabTaToB
Paznen7  Temmr 7.1 -7.6Il/oc MIPAKTUYECKUX padoT
Paznen 8  Temsr 8.1 —8.2 O1ieHKa MPaKTUUECKUX padoT
Paznen 9  Temsr 9.1 -9.4 (perIeHus KaUeCTBEHHBIX,
Paznen 10 Temsr 10.1 -10.11 IT/o c pacyeTHbIX, MPOPEeCCHOHATBHO
Paznen 11 Temsr 11.1 —11.6T/oc OpPUEHTHPOBAHHBIX 3a7ay4);
Pasmen 12 Tewmnr 12.1 — 122 Il/o ¢ BrinosHeHne 35K3aMeHaMOHHBIX
Pasmen 13 Tewmnr 13.1 —13.6Il/o ¢ 3aJJaHuN
Pasmen 14 Tewmnr 14.1-14.12 IT/o ¢
Pasgen 15 Tewmnr 15.1 — 15.3
Pasmen 16 Tewmnbr 16.1 —16.3 IT/oc
OK 02. Ucnonp3oBaTh Paznen 1 Temsr 1.1 - 191Il/oc TectupoBanue
COBPEMEHHBIE CPEICTBA Pazpen 2 Tewmsr 2.1 — 2.3 YerHbli onpoc
MOKCKA, aHAIIM3a U Paznen 3 Temsr 3.1 — 3.3 MarteMaTH4eCKHil TUKTaHT
HUHTEPIIPETALUU Paznen 4 Tems1 4.1 —4.4 WHnuBuayanbHas caMOCTOSATENbHAS
undopmanuu, u PaznenS  Temwmr 5.1 -5.71Il/oc pabora
MHPOPMAIMOHHBIE Paznen 6 Tems1 6.1 —6.10IT/o ¢ [IpencraBneHue pe3ynbTaToB
TEXHOJIOTHH JIJIs BeITIOJIHEHUsT | Pazmen 7 Tembr 7.1 — 7.6 Il/o ¢ MPAKTUYECKHUX paboT
3aja4 MpoQecCHOHaNbHON Paznen8  Temsr 8.1 — 8.2 O1ieHKa MPaKTUUECKUX padoT
IEeATEILHOCTH Pasnen 9 Temsr 9.1 — 9.4 (perieHns KaYeCTBCHHBIX,
Pasmen 10 Tewmsr 10.1 — 10.111T/o ¢ pacUYeTHBIX, MPO(heCCHOHATHHO
Pasgen 11 Temer 11.1 —11.6Il/oc OpHEHTHPOBAHHBIX 3a71ay4);
Pasmen 12 Tewmsr 12.1 - 12.2T/o ¢ Kontponpnas padora
Pazmen 13 Temnr 13.1 -13.6,IT/o ¢ BrinosiHeHHE SK3aMEHAIIMOHHBIX
Pasgen 15 Tewmnr 15.1 — 15.3 3alaHuH
Pasmen 16  Tewmsr 16.1 —16.3 Il/o ¢
OK 03. [TnanupoBats U Paznen 1 Tembr 1.1 - 19110 c TectupoBanue
peann3oBbiBaTh coOcTBeHHoe | Pasmen2  Tewmsr 2.1 — 2.3 YcTHBIH onpoc
npodeccnoHanbHOE U Paznen 3 Temsr 3.1 — 3.3 MaremMaTHueCKUi JUKTAHT
JIMYHOCTHOE Pa3BUTHE, Paznen 4 Tems1 4.1 —4.4 WHnuBuayanbHas caMOCTOSATEIbHAS
MPEANPUHIMATEIBCKYIO Paznen 5 Tembr 5.1 —5.71l/o ¢ pabota
JIEATEILHOCTh B Pasnen 6 Temsr 6.1 —6.10I1/o ¢ [IpencraBnenue pe3ynbTaToB
npogeccuoHanbHOM chepe, Pazpen 7 Tembr 7.1 — 7.6 [l/o ¢ MPaKTUIECKUX padoT
HCII0JIb30BATh 3HAHUSA 110 Pasnen 8 Temsr 8.1 — 8.2 KonrposnbHas pabora
(hMHAHCOBOW TPaMOTHOCTH B Paznen 9 Tembr 9.1 —9.4 BrInoiHeHHEe SK3aMeHAIIMOHHBIX
Pa3JINYHBIX KU3HEHHBIX Pazmen 10 Temsr 10.1 —10.11 IT/o ¢ 3aJJaHuHA
CHATYyalusAx Pazpmen 11 Temmer 11.1 -11.6I1/o ¢ Or1eHKa PaKTHYECKUX padoT
Pazmen 12 Tewmsr 12.1 - 12.21T/o ¢ (perieHns KaUeCTBEHHBIX,
Pazmen 13 Tewmsr 13.1 -13.6T/o ¢ pacyeTHbIX, MPO(heCcCHOHATHHO
Paznmen 14 Tewms 14.1 — 14.12[T/0 ¢ OpMEHTHPOBAHHBIX 3a7a4);
Pazpen 15 Temsr 15.1 —15.3
Pasnen 16 Temnr 16.1 —16.3IT/o ¢
OK 04. DddexTrBHO Pazpmen 1 Temer 1.1 —1.91T/o ¢ TectupoBanue
B3aMMO/IEHCTBOBATH U Pazgen 2 Temsbr 2.1 — 2.3 YcTHBIH opoc
padoTaTh B KOJUICKTHBE U Pazgen 3 Temsr 3.1 — 3.3 MaTtemMaTHYeCKHi JUKTaHT
KOMaH/e Paznen 4 Tembr 4.1 —4.4
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Pa3znen 5 Tembr 5.1 =5.71l/o ¢ WunuBuayansHas caMOCTOSITENbHAS
Pazmen 6 Temsr 6.1 —6.10IT/o ¢ pabora
Pasmen7  Temst 7.1-7.6Il/oc [IpencraBneHne pe3yabTaToB
Paznen 8 Tewmsr 8.1 — 8.2 MPaKTHIEeCKUX padoT
Pazmen9  Tems1 9.1 -9.4 Kontponpnas pabdora
Pasgen 10 Tewmsr 10.1 —10.11 IT/o ¢ OreHKa MPaKTHIECKUX paboT
Pasmen 11 Temer 11.1 —11.6Il/oc (perieHns Ka4eCTBCHHBIX,
Pasmen 12 Tewmsr 12.1 - 122110 ¢ pacUeTHBIX, MPO(HECCHOHATHHO
Paznen 13 Tewmsr 13.1 —13.6 [T/oc OpPUEHTHPOBAHHBIX 3a7ay4);
Pasnmen 14 Tewmsr 14.1 — 14.12[1/o ¢ BrinonHeHue sx3aMeHallMOHHBIX
Paznen 15 Tewmsr 15.1 —15.3 3alaHui
Paznen 16  Tewmsr 16.1 — 16. 3[1/o c
OK 05. OcymecTBnaTh Paznen 1 Tempr 1.1 - 19110 c TectupoBanue
YCTHYIO U IUCbMECHHYIO Paznen 2 Temsr 2.1 — 2.3 YcrHbli onpoc
KOMMYHHKAIIHIO Ha Paszgen 3 Temsr 3.1 — 3.3 MaremaTH4ecKnii TUKTAHT
TOCYTapCTBEHHOM SI3BIKE Pazmen 4 Temer 4.1 —4.4 WunnBuayansHas caMOCTOSTENbHAS
Poccutiickoit ®eneparim ¢ Pazgen 5 Temsr 5.1 = 5.7Il/o ¢ pabota
ydeToM ocoOeHHOCTEH Pazpen 6 Tewmsr 6.1 —6.10 IT/o c [IpencraBnenue pe3ynbTaToB
COILIMAJIBHOTO U KynbTypHOro | Paznen 7 Temsr 7.1 — 7.6 [l/o ¢ MPaKTUIEeCKUX padoT
KOHTEKCTa Paznen 8 Tewmsr 8.1 — 8.2 Kontponpnas padora
Paznen 9  Temsr 9.1 -9.4 OueHKa MPaKkTHYECKUX PadoT
Paznen 11 Temsr 11.1 -11.111T/o ¢ (pereHus KaUeCTBEHHBIX,
Paznen 12 Temsr 12.1 —12.6 [T/oc pacyeTHbIX, MPOPEeCcCHOHATBHO
Paznen 15  Tewmsr 15.1 — 15.17IT/o ¢ OpPUEHTHPOBAHHBIX 3a7a4);
Pasmen 16  Tewms 16.1 — 16. 4 BrinmonHeHnue sx3aMeHaIMOHHBIX
Pasgen 17 Tewmnr 17.1 —17.6 Il/o ¢ 3aJaHuN
OK 06. ITposiBnsTh Pazgen 1 Temsr 1.1 - 1.6 [T/o c TectupoBanue
Trpa’KIaHCKo- Paznen 2 Temsr 2.1 — 2.2 YerHbli onpoc
MaTPUOTHUYECKYIO MTO3ULUIO, Paznen 3 Temsr 3.1 — 3.3 MareMaTH4eCKUii TUKTaHT
JIEMOHCTPUPOBATh Pasnen 7 Temsr 7.1 = 7.6 I1/o ¢ WnauBuayanbHast caMOCTOSATENbHAS
0CO3HAHHOE MOBEICHHE HA Pasgen 10 Tewmsr 10.1 —10.11 IT/o ¢ pabota
OCHOBE TPaJIULHUOHHBIX Pasmen 11 Temer 11.1 —11.6Il/oc [IpencraBnenue pe3ynbTaToB
00I11eYeT0BeYeCKUX Paznen 14 Tewmsr 14.1 —14.121T/o ¢ MIPAKTUYECKUX padoT
LIEHHOCTEM, B TOM YHCIIE C OrneHka MpakTHYeCKuX padoT
Y4E€TOM TapMOHU3AINH (pemeHus KaueCTBEHHBIX,
MEXHAIIMOHAIBHBIX U pacyYeTHBIX, MPOHECCHOHATHHO
MEXPETUTHO3HBIX OPHUEHTUPOBAHHBIX 3a7a4);
OTHOIIICHHUH, IPUMEHSTh KonTponbnas pabota
CTaHIAPTHI BrimotHeHIE SK3aMeHAIIHOHHBIX
AHTHKOPPYIIIHOHHOTO 3aJaHAl
MTOBEJICHHS
OK 07. ConeicTBOBATHL Paznen 1 Temsr 1.1 = 1.6 I1/oc TectupoBanue
COXpaHEHMIO OKPYIKaoLEeH Pazpnen 2 Temsr 2.1 — 2.2 YcTHbIl onpoc
cpensl, pecypcocOepexennto, | Pasmen 3 Tewmsr 3.1 — 3.3 MaremaTuyecKuid AUKTAHT
MIPUMEHSTH 3HAHUS 00 Paznen 4 Tembr 4.1 — 4.3 WHnuBuayanbHas caMOCTOSATEIbHAS
W3MEHCHUHU KJIMMAaTa, Paznen 5 Temsr 5.1 — 5.3 pabota
MIPUHIIAIIBI O€PEXKITUBOTO Paznen 6 Tembr 6.1 — 6.6 IT/o ¢ [IpencraBneHue pe3ynbTaToB
MPOHU3BOJICTBA, IPPEKTHUBHO Pasmen7  Temsr 7.1 —=7.91l/o ¢ MPAaKTUYECKUX padoT
JICHCTBOBATH B Paznen 8 Temsr 8.1 — 8.6 [T/o ¢ OreHKa MPaKTUIECKUX paboT
4pe3BbIYAHHBIX CUTYaLIUSIX Pazmen 9 Temsbr 9.1 — 9.2 (pemeHus KaueCTBEHHBIX,
Pasmen 11 Tewmsr 11.1 — 11.11 IT/o c pacUYeTHBIX, MPO(HECCHOHATHHO
Pazmen 12 Temnr 12.1 —12.6 IT/o ¢ OPHUEHTUPOBAHHBIX 3a71a4);
Paznen 13 Temsr 13.1 —13.411/oc KonrposnbHas padbora
Paznen 14 Tewmnr 14.1 — 14.6 I1/o ¢ BrInoHeHHE SK3aMeHAIIMOHHBIX
Pazmen 15 Tewmmwr 15.1 — 15.17 3aJJaHuHA
Pazmen 16 Tembr 16.1 —16.411/o ¢

IIK 1.2, IIK 1.5,
IIK 5.5, IIK 5.4
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