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OBIIAS XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCIMILIMHBI OYA.04 MATEMATHKA

1.1 MecTo AHCHMILIMHBI B CTPYKTYpe NpodeccHonaabHoii 06pazoBaTe bHOM MpoOrpavivin

CIIO:

O6meobpazosarensaas gucrmmmaa OYIL.04 Maremaruxa sSBigeTcs 0693aTeqbHON 9207 -0
obmeobpazosarensHoro nukia obpasosarenbHON IporpaMMEI B cooTBercTBHu ¢ ®I'0C 10
cnenuanbEocTH: 08.02.01 CrpomTenscTBO M OKCINTyaTarvs 3MaHué u coopyxenud, 23.07 01
Oprauu3aiis nepeBo3oK H ynpaslieHune na Tpancropre, 54.02.01 Tu3aits (o otpacisv).

1.2. leu ¥ mIaHApyeMbie Pe3yJbTaThi OCBOCHHH NHCHMILIHELL

1.2.1. Ileans JHCHHRIIAHLI

Conepxanue nporpammsr obmeo6paszosarensHoit mucnmmmnsl OVIL.04 «Maremarniay
HAlIPaBJICHO Ha JOCTHAEHHE PE3YILTATOB €€ M3YyUeHMS B COOTBETCTBHE ¢ Tpebosanusmu M1 OC
COO ¢ yuerom npodeccuonansroi Hanpasiearoctn ®IOC CIIO.

[lianupyemble  pesynbTarsl  ocBoeHds  o0meoOpazopaTeibHOH  JHCHENINHLI B
coorBercTBHE ¢ ®I'OC CIIO u Ha ocnose ®I'OC COQO

Ocoboe 3naseHne AUCIMIUIAEA HMeeT TIpH GopMuposaruy ¥ pazsutur OK u ITK.



O0mue KOMIIe TEHIHHA

ILianHpyemMbie pe3yabTaTbl 00y1eHns

K pPasJIH4YHbIM KOHTCKCTaM

CAMOCTONTE/ILHO BBIIIOJIHATE TAKYIO JICATEIBHOCTE;
- MHTEpeC K pa3im4HeM cdepam npodeccHnoHaTBHOI
VICATCIIBHOCTH,
OBiiaieHue
[103HABATEIbHBIMH JICHCTBHAMMA:
a) 0a30BBIC IOTHYCCKHE NCHCTBHS:
- CAMOCTOATEIBHO (GOPMYITHPOBATE W aKTYanH3HPOBATH
npoGieMy. pacCMaTPHBATE €€ BCECTOPOHHE;

yYHHUBEpCAJIbHBIMHA yaeOHbIMH|

- yCTaHaBIHMBaTh CYICCTBEHHBIH TMpH3HAK
OCHOBaHMA JUIS CpaBHEHHS, KiIaccH(HKAIHU
0G00IIeHUST;

U KPHTCPHH UX JTOCTHIKCHHA,

O6mue’ JucunninaapHbie’
OK 01 Beibupats crioco0bl | FOTOBHOCTB K TPY/LY, OCO3HAHHE HEHHOCTH MacTePCTBA,FBIAAeTh METOIaMH JI0OKA3aTeNbCTB, ATOPHTMaMH peieHus
pEIICHUS 3a/1a4 TPy 0 I00HE:; Banaq; yMeHne hpopMympoBaTh onpeienens, akCHOMBI U
ripodrecCHOHAIBHOMH - FOTOBHOCTh K  aKTHBHOH NeSATeTBHOCTHTEOPEMBI, TPAMEHSTH HX, MPOBOINTE JI0KA3aTeTbHbIE
UIEATEIBHOCTH TEXHOJIOTHYECKOH M COIMAIbHOM HAITPaBICHHOCTH.PACCYKICHHAS B XO/I€ PEHICHHUS 3a/1ay;
[PUMEHHTEIIBHO CIIOCOOHOCTh  HMHHLMHPOBATH,  IUIAHUPOBATH  H- YMETh OMIEPUPOBATH MOHATHSIMH: CTENEHb YMCia, TIOrapudM

MECTA; YMEHHE BRIMOIHSATh BHIUUCICHAE 3HAYCHHH 1
rpeobpa3oBanms BRIPAXKEHHIT CO CTETIEHSIMA | JTorapudmMami,
npeobpazoBanus APOOHO-PATHOHATBHEIX BRIPAKEHHH;

- YMETh OTIepHApPOBaTh MOHATHAMH: palHOHANLHBIE,
WppanuoHAaTbHEIE, TOKA3aTeNbHBIE, CTENEHHBIE,
norapuMUHECKHe, TPHTOHOMETPAYECKHE YPaBHEHHS H
HEpaBEHCTBA, HX CHCTEMEI,

- YMeTh OTIepHPOBaTh MOHATHAMH: (QYHKIIHS, HENPEPLIBHASL

HJT:EYHKHHSI, MpOU3BOIHAA, nepnooﬁpasﬂaﬂ, OHPC.H,CJICHHBIﬁ

HTETpall, YMETE HAXOIHUTE TIPOH3BOJTHLIE 3JIEMEHTAPHBIX
d)YHKI_IHﬁ., HCTIONL3Y A CIIpaBOYHBIE MATEPHAITLI: HCCIIEI0BATH

- OIIPEACIATH LM ICATEITBbHOCTH, 3a/1aBaTh IapaMeTPhiB IIpOC-TCﬁl[IPIX cliydasx liJYHKHHH Ha MOHOTOHHOCTRE,

HAaXOJHTH HAHOOILIAE W HAWMEHBINHE 3HAYSHHS (l)}’H'KIII/[ﬁ.

- BBIABIATH 3aKOHOMEPHOCTH H HPOTHBOPEYHA
PacCMaTpUuBaCMbIX ABJICHHAX .

TPOUTH I"Pﬂq:il-{KH MHOTOYJIEHOB ¢ HCTIONBR30BAHHEM adllllapaTa
arTeMaTHYeCKOro aHanH3a; MPpHMEHATE MPOU3BOTHYIO TIPH
CIICHHHA 3a0a4 Ha OBHIKCHHEC, PCITAaTh MPaKTHKO-

% YKa3bIBAKTCA AMHHOCTHBIE M MeTanpeameTHble pesyastaThl n3 ®FOC COO (8 nocnegHeit peaakuun ot 12.08.2022) B otrnaronbHoi Gopme, bopmupyemsle
ob6LeobpazosatensHON AUCUMNAMHON
2 IMcumnanHapHble (npeamMeTHbIe) pesynsTaTsl YKa3biBatoTCa B COOTBETCTBMM C MX MOAHBLIM nepeyHem 8o ®MOC COO (B nocnegHei pegaxumnm ot 12.08.2022
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- BHOCHTL KOPPEKTUBLI B MOEATEILHOCTH, OIEHWBATHOPHCHTHPOBAHHBIC 3a/1a4H Ha HanboJIbIIHE 1 HAUMEHLIITHE
COOTBETCTBHE DPE3YJILTATOB IEJsIM, OIEHHBATHL PHUCKHBHAYCHHSA. HA HAXOXKICHUEC IIYTH, CKOPOCTH H YCKOPEH H;

HOCJIE/ICTBHI TeATeTbHOCTH; YMETh ONIEPUPOBATH [IOHITHIMU: pallHOHANIbHAs (Y H KIS,

- pasBWBaTL KPEATHBHOE MEIIUIEHHE TIPH pENICHUHIOKA3aTebHAs (GyHKIES, CTeNCHHAs (YHKIMS,

PKH3HEHHBIX MPodiieM norapudMuHeckas QpyHKIHs, TPHIOHOMETpHYeCKHEe QYHKITHH,
0) OazoBbIe uceneoBaTenhCKue IelcTRIS: oOpaTHbic (DYHKLUHMH; YMEHHE CTPOUTD rpa()uKi U3yUeHHBIX

- BIAJeTh HaBbIKaMM yueOHO-HCCIIEeNOBATENBCKON YHKIHIH, HCHOJIb30BaTh rPpa(Q KK HpU U3YUYEHHH IPOLIECCOB
MPOEKTHOM  JIEATENIFHOCTH, HABBIKAMH  Pa3peIlCHHM 3aBUCHMOCTEH, [IPH PEILICHUH 3a/1a4 U3 IPYTHX yue(GHbIX
rpodieM; [IPEIMETOB U 3a/1ad U3 PEaIbHON SKU3HU; BBIPAXKATH

- BBUBISITH  NPHYHHHO-CITC/ICTBEHHBIC  CBS3H OpMYJIaMH 3aBUCHMOCTH MEX1y BEeJIMYHHAMH,
AKTYaTH3UPOBATL 34ja4y, BBHIJIBHIaTh THIOTE3Y €€ yMETh PElIaTh TEKCTOBBIE 33/1aU PAa3HBIX THIIOB (B TOM
PEICHHS, HAXOJUTh APryMEHTHI JUIA JI0Ka3aTeIbCTBAMICIIC Ha POLCHTHI, JOJIH U YacTH, HA JIBHKEHHE, padoTy,
CBOMX YTBEpIKICHHH, 3a/1aBaTh NapamMeTpsl 1 KPHTEPUHCTOUMOCTS TOBAPOB U YC/IYT, HAJIOTH, 3329 U3 001acTH

peICHuUS; Y [IPaBJICHHS THYHBIMH U ceMeiHbiMu HUHaHCaMu);

- QHAIM3UPOBATH MOJIYYEHHBIE B XO/I€ PEIIEeHHs 3a/1a4H|COCTABNATh BRPAKCHUS, YPABHCHHSL, HCPABCHCTBA H HX

PE3YJILTAThI, KPHTHYECKH OIIEHUBATD HX JIOCTOBEPHOCTH,CHCTEMBI 1O YCIOBHIO 3a/1a4H, HCCISA0BATH IOy 4EHHOE

[IPOTHO3UPOBATE H3MEHEHHE B HOBBIX YCITOBHIX; [PEIEHNE W OLEHUBATH 11PABJOII0A00OHOCTE Pe3yIbLTATOB;

-- YMETh [EPEHOCHTL 3HaHMsS B MO3HABATENLHYIO H- YMETh ONICPHPOBATH HOHATHAMH: CPEAHES apA(PMETHUECKOE,

MPAaKTHIECKYIO 00JIACTH KH3HEAEITENBHOCTH; MeHana, Hanboblliee H HAMMEHBIIECE 3HaUCHUs, pa3Max,

- YMETh HHTETPHPOBATE 3HAHNA W3 PA3sHBIX MPEMETHRIXTHCIIEPCHS, CTaH{aPTHOE OTKJIOHEHHE YHCIOBOT0 HaGopa;

oOnacreii; YMETh H3BJICKATh, HHTEPIPETHPOBATH HHOPMALHIO,

- BBIJIBHI4Th HOBBIE WJIEH, TIpeJiararh OPUIHHAIBHBIEMPEICTABICHHYIO B Tab/IMLIaX, HA quarpaMMax, rpaQuKax,

[OIXO/b! H PELIEHHUS; OTPAKAIOULY IO CBOHCTBA PCAIBHBIX IIPOLECCOB H ABJICHHIA;

1 CIIOCOOHOCTH HX MCTIONTB30BAHMs B MO3HABATETHHOM HIIPEICTARIISTH HH(GOPMALMIO ¢ IIOMOLIBIO Ta0/IHL U

COIMATBLHON NpaKTHKE THarpaMM; HCCIIEI0BaTh CTATHCTHUECKHE JaHHEIe, B TOM
gHCHe ¢ IPUMEHEHHEM rpadHIecKHX MEeTOIOB B YIEKTPOHHBIX
CPC/ICTB;




yMETh ONEPHPOBATH MOHATHAMM: CIIyYaliiHbIH OTIBIT H
Ny4aiiHoe coObITHE, BEPOSITHOCT CITyJaiiHOTO COOBITHS:
MEHHE BBIUHCISITH BEPOSTHOCTD C HCHONB30BAHHEM
aU9eCcKUX METOL0B; IPHMEHATH (DOPMYJIBI CTIOKEHHS A
MHOEHHSI BEPOSATHOCTEil, KOMOHHATOPHEIE (PaKTEI U
OpMYJibl IIPH PCLUCHUH 3a/1a4; OLICHHBATH BEPOATHOCTH
ANBHBIX COOBITHH; 3HAKOMCTRBO CO CIIYYaliHBIMH
CAMYMHAMHM, YMCHHE NPHBOMTE IIPHMEPEI ITPOSBIICHUS
BaKOHA DOJIBLIIHX YHCETT B IPUPOIHBIX H OOINECTBEHHBIX
SIBJICHUSX
- YMETh OIICPUPOBATh IIOHATHAMHU: TOYKA, IPIMad, IUIOCKOCTh,
POCTPAHCTBO, ABYI'PAHHBIA YI0JI, CKPECLIHBAIOIHUECS
NpAMBbIe, IapaJUICILHOCTE M NEPIEHIHKY ISPHOCTD MPSMBIX H
IJIOCKOCTEH, YroJl MEXIY NPAMBIMHE, YIOJII MEKIY IPAMON U
TJTOCKOCTBEO, YIOJl MEXKAY IIIOCKOCTSAMH, PACCTOIHHE OT
TOUKH JI0 INIOCKOCTH, PACCTOSHUE MEIK/LY TTPAMBIMH,
[PACCTOSIHHE MEKILY IUIOCKOCTAME, YMCHHE HCTIONH30BATh TIPH
peLICHIH 3a/1a4 H3yUeHHbIe (PaKThl i TEOPEMBI IIAHHMETPHHA:
YMEHHE OLICHHUBATL Pa3sMephl 00BEKTOB OKPYKAIOMETO MUPA;
- YMETb OICPUPOBATh IOHATHAMU: MHOIOIPAHHUK, CEUCHHE
HOrorpaHHHKa, Ky0, mapajiienenune/, pusMa, mupaMuia,
(burypa v I10BepXHOCTH BpAIICHHSA, ITHJIMHP. KOHYC, Iap,
dbepa, ceuenust QHrypbl BpaeHHs, IIOCKOCTh, KACAIOMAACH
(bepbl, HHIHHAPA, KOHYCa, NII0Ma b MOBEPXHOCTH
IHPAMHE/IBL, IPH3MbI, KOHYCA, HEJIHHIpA. ITOMmaas chepsl.
ObeM Kky0da. IpsAMOYIOJbHOIO Napayiesieune1a. MHPaMuIbI,
PH3MBIL, LIWJIMHAPA, KOHYC4, apa; yMeHue uzobpaxarh
OrOrpaHHHMKH H IOBEPXHOCTH BPALICHHS, UX CEYEHHS OT




PYKH, € TOMONIBIO YE€PTEKHBIX HHCTPYMCHTOB H DJIEKTPOHHBIX
CPeJICTB: YMEHHE Pacrio3HaBaTh CAMMETPHIO B IPOCTPAHCTRE:
yMEHHE PACIIO3HABATH ITPABKIIBHBIC MHOTOTPAHHUKH;
- YMETh OIIEPHPOBATH NOHSTHAMM: [IBHIKCHHE B IIPOCTPAHCTRE,
Mo/I00HBIE (PUTYPBI B IPOCTPAHCTBE; UCHOIIL30BATE
OTHOIIEHHE TIIOIA/1eil ToBEpXHOCTEH W 00BEMOB TTOIOOHBIX
(hUTYp TP peTeHn  3a1ay;
- YMETh BHIYHCIISITE T'COMETPHYCCKHE BEJIMYHHEI (JUTHHA, IO,
MUIoINa; s, 00BeM, IIIoMaab HOBEPXHOCTH ), HCHOIL3YS
H3ydYeHHBIE (JOPMYIIBI U METOIBL;
- YMETh OTIEPHPOBATH MOHATUAMH: OPSIMOYI0JIbHAS CHCTEMA
COOPJIMHAT, KOOP/IMHATBL TOUKH, BEKTOP, KOOPIMHATHI
eKTOpPa, CKASIPHOE IPOM3BEACHHUE, YIOJI MEXKIYy BEKTOpamH,
“yMMa BEKTOPOB, MPOH3BEJICHHE BEKTOPA Ha YHCIIO; HAXOIATh
TMIOMOIIIBIO H3YYEHHBIX (hOPMYIT KOOPAMHATEI CEPEIHHb]
OTPE3KA, PACCTOSHHE MEKIY ABYMS TOUKAMH;
YMETh BRIOMPATE TTOIXOSINHIA W3y YEHHBIN METO JUISt
ClUIeHHs 3a/1a4YM, PaCcIIo3HABATE MaTEMaTHYCCKHE (DAKTHI H
aTeMaTHYeCKHe MOJICITH B IIPUPO/IHAIX B O0INECTBEHHbIX
JIEHHAX, B HCKYCCTBE; YMEHHE NIPUBOAMTH IPHMEPBI
MaTEeMAaTHIECKHX OTKPHITHH POCCHICKOI H MHPOBOH

MaTeMaTHIeCKO HayKH.

- YMEThH ONIEPHPOBATE MOHATHAMU: ONPE/CICHAE, AKCHOMA,
Teopema. CJIe/ICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTelILCTBO,
[PaBHOCHITEHBIE (DOPMYJIMPOBKH; YMEHHE HOPMYIIHPOBATE
OOpaTHOE H TPOTHROMONIOKHOE YTBEPKICHUE, IPHBOIUTE
ITPUMEpPh] H KOHTPIIPHMEPBI, HCII0JIb30BaTh METO]L
MaTeMaTUYECKON HHIYKITHHA, MPOBOJUTE JOKA3ATEILHbIE




paccy KJICHHs [IPH PEHICHHH 3a/1a4, OLEHUBATH JIOTHYECKYIO
MPaBHILHOCTD PacCy A IEHHHN;

- YMETH ONEPUPOBATHL MOHATHAMH: MHOJKECTBO,
MOJMHOMKECTBO, ONEPAI[iH HAa/i MHOKECTBAMH; YMEHUE
HCTIONBE30BATh TEOPETUKO-MHOIKECTBEHHBIN anmapar Jiis
OTIHCAHKs PEATTLHBIX POLECCOB H ABIEHUHN NPH pelIeHHH
3ajiad, B TOM YHCJE U3 JIPYTHX YUeOHBIX IPEIMETOB;

- YMETH ONIEPHPOBATH MOHATHIMHA: Tpad, CBA3HBIH rpad.
IIepeBo, MUK, Tpad) Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
ONUCHIBATE Tpadbl pa3InyHBIME COCOOAMH; HCTONIB30BAThH
rpad)bl Npy pemeHuy 3a1a4;

- YMETh CBOOOIHO ONEPHPOBATH MOHATHIMHU: COUETAHHE,
repecTaHoBKa, YHCII0 COYETAHHH, YHCIIO TIePecTanOBOK;
ounoM HeloToHa; yMeHue NpUMeHsITh KOMOHHATOPHLIE (PaKTh
1 paccy KACHHMs JUIs pellieH s 3aJ1a4;

-YMEThH ONEPHPOBATHL MOHATHAMH: HATYPAJILHOE YHCIIO, LENIOe
HHCII0, OCTATOK MO MOAYIIIO, PALIHOHAIIEHOE YUCIIO,
MppaLHOHAIBHOE YHCIIO, MHOKECTBA HATY PAIbHEIX, LIETbIX,
DALMOHATLHBIX, AeHCTBHTENbHBIX YHCEN; YMEHHE
[ACTIOIB30BATH IIPU3HAKH [€TAMOCTH, HAUMEHBIIAH OO
le/TMTeNh H HaHMEHbIIee 00Iee KpaTHoe, anroput™ Eskinia
P PELIEHHH 33)1a4; 3HAKOMCTBO C Pa3IndHBEIMH
[103MIHOHHBIMU CHCTEMAMH CYHCIICHHA,

- YMeThb CBOOOIHO ONEePHPOBATH MOHATHIMH: CTETIEHD C
[1€JIbIM TI0Ka3aTelieM, KOpeHb HaTypalbHOH CTENeHH, CTENeHb
C pallAOHATLHBIM MTOKa3aTeseM, CTENeHb ¢ JIeHCTBUTEIbHBIM
(BELIECTBEHHBIM) MOKa3aTeseM, JIorapu(M duciia, CHHYC,
[KOCHHYC H TaHT€HC MPOU3BOJIBLHOTO YKCIA;




- YMETh OTIEPHPOBATH MOHATHAMHU: TOXKIECTRO,
TOM/IeCTBEHHOE ITpeo0pa3oBanue, ypaBHeHUE, HePABSHCTRO,
ClicTeMa ypaBHEHHI H HePABEHCTB, PABHOCHILHOCTH
ypaBHEHUH, HEPABEHCTB U CHCTEM, PallHOHAIBHBIE,
HppannoHaNbHEIE, TOKA3aTeNNbHbIC, CTENeHHbIe,
forapaMuUecKHe, TPHIOHOMETPHYECKHE Y paBHEHNS,
HepaBeHCTBA H CHCTEMbI;, YMEHUE peraTh YpaBHeHHs,
HEPABEHCTBA M CHCTEMBI C MMOMOIIBIO PA3THYHBIX MPHEMOR;
peniath ypaBHEHUS. HEPABEHCTRA M CHCTEMBI € MapaMeTpoM;
MPUMEHSTH YPaBHEeHHS, HEPAaBEeHCTBA, MX CUCTEMBI JII
PETeHUs MATEMATHYECKHX 3a/1a4 U 3a/1a4 U3 Pa3THYHbIX
oOnacTei Hayku U peanbHOM KH3HK;

~YMeTh CBOOO/IHO OMEePHPOBATE MOHATHIMHE: MpaduK
byaKkuun, obparnas GyHKUHs, KOMIO3HIHS (QYHKIHIH,
nHHeHas QyHKLUM, KBaApaTHiHas (yHKIHs, CTENCHHAs
(yHKIHS ¢ HenbIM 1TOKa3areneM, TPHrOHOMETPHYECKHE
(byHKIHA, 0OpaTHBIE TPHIOHOMETpHYECKHE (DY HKITAH,
MoKasarenbHas | Jiorapu@pMuueckas GQyHKUUH; yMEHHE
CTpOUTH rpaduky QyHKINH, BHINOTHATE NPeoOpazoBaHus
rpaduKOB QYHKIHIA:

YMEHHE UCITONB30BaTh rpadukn QYHKIKHN ISl H3YHIEeHHS
[IPOTIECCOB H 3aBHCHMOCTEH TIPH PEIeHNH 3a/1a4 W3 JAPYTHX
yueOHBIX MPEIMETOB H M3 pealbHOR HKH3HH; BBIPAKATH
hopMyamMu 3aBHCHMOCTH MEXIY BETHUMHAMH,

yMEeHUE CBODOTHO ONEPHPOBATE MOHATHAMHU: YETHOCTh
(byHKIWH, TepHOTMYHOCTE (DYHKITHH, OTPAHHYEHHOCTh
(pyHKITHIA, MOHOTOHHOCTEL DYHKIHH, SKCTPEMYM (QYHKITHHA,
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HapOoIbilee U HAUMCHBIICE 3HaYCHHS (PYHKIIHHE Ha
[TPOMEKYTKE; YMEHUC TPOBOIHTH HCCICIOBAHHE (YHKIIIH;
YMEHHE HCIIOJIE30BaTh CBOMCTRA U IpaduKu QyHKIMHE s
pelIIeHUs ypaBHCHMIT, HEPABSHCTB U 3a/1a4 C HapaMeTpaMu;
1n300paxKarh HA KOOPAHHATHOM IIOCKOCTH MHOXKECTBA
pelneHuii ypapHeHuil, HEPAaBEHCTB | HX CHCTEM;

- YMETh CBOOO/IHO ONEPUPOBATH HOHATHIMHE:
[10CIIeJ0BATEIBHOCTh, apH(METHYECKas IPOrPecCHs,
reoMeTpHyYecKas nporpeccusi, beckoHedHo yObIBaronas
reoMeTpUYEeCKas IPOrPEecCHsi; YMEHHE 3a/1aBaTh
[10CIIEI0BATE/IBHOCTH, B TOM 9HCIIE C TOMOINBIO

PeKY PPEHTHBIX HOPMYIL;

- yMETh OIICPUPOBATH IOHSTHIMU: HEIPEPHIBHOCTH (yHKLIMH,
acuMITOTH rpaduKa (HYHKIHH, IepBas U BTopas
NPOU3BO/HAS (hYHKITHH, TeOMeTpHYeCKHit H (u3Hdeckuii
CMBICIT TIPOH3BOIHOM, TepBoobpa3Has, OINpeIeIeHHbIH
MHTErpall; yMEHHE HaXO/IHTh ACUMITOTHI I'paduka GyHKITHE;
[YMEHHE BBIYHCIATH IPOU3BOIHBIC CYMMBI, IIPOH3BEICHUS,
MACTHOTO W KOMIIO3HTTHH (yHKIHI, HAXOJHTE ypaBHEHHE
[KacaTerbHOH K rpaduky QyHKIHA;

[YMEHHME HCITOTh30BaTh IPOU3BOHYIO TS HCCTIEIOBaHNS
(bYHKITHI, JUTS HAXOXKICHHS HAMITY4IIero PeNICHUS B
MPHAKIIA/THBIX, B TOM YHCIIE COIHATBHO-IKOHOMHYECKHX 1
(bU3HYECKHX 3a/1auax, JUIS ONPEIeIeHAsS CKOPOCTH B

Y CKOPEHHSL, HAXOAMTh MIoma Al ¥ o6beMbl GUTYp ¢ NOMOMIBIO
MHTErPaIA; IPUBOIUTE IPHMEPHI MATEMATHYECKOTO
MO/ICIIMPOBAHHS C TIOMOIILIO I depeHInanbHbxX

V PABRHEHHI
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}—yme'rh OIEPHPOBATh MOHATHAMEU: KOMILIEKCHOE YHCIIO,
ICONPSKEHHbBIE KOMIUICKCHBIC YHCI1a, MOLYJIb H aPIYMCHT
KOMILIEKCHOT'O HMCIIa, (popMa 3amiuc KOMILIEKCHBIX YHCE
(reoMerpuyecKkasi, TPHrOHOMETPHYECKAs U alireOpandeckas);
YMETh IPOHM3BOINTE APUPMETHUECKHE ACHCTBHS C
KOMILJICKCHBIMH YHCJIaMH; IIPHBOHTH 1PHMEPSI
HCIIOJIb30BAHMS KOMILUICKCHBIX YHCE;

- yMeTh CBODOIHO ONepupoBaTh HOHATHAMHU: CPEIHEE
apugMeTHYecKoe, Menana, HauOOIbIICEe H HAUMEHBLLICE
BHAYCHHSL. pa3Max, JIHCIEPCHS, CTAHAPTHOE OTKIOHCHHE 1715
OIMCAHUS YHUCIIOBBIX JAHHBIX, YMECHHE HCCIe/ 0BATh
CTATHCTHYECKUE JAHHBIC, B TOM YHCIIE C IPUMCHEHHEM
rpapuueCKUX MCTOJIOB H JICKTPOHHBIX CPEACTB; rpaduyaeckn
HCCeJ0BaATh COBMECTHERIC HaGJTH),‘lf}HHSl C NOMOIIBHO
arpaMM pacceuBaHus U JIMHEHHOH perpeccun;

- YMETh HAXOAUTh BEPOSTHOCTH COOBITHI C HCIIOIB30BAHHEM
rpadugecKkux METO/IOB; IPUMEHSTH JUIst PEIICHHS 3a/1a4
(pOPMYITBI CITOIKEHUS M YMHOIKEHHS BEPOATHOCTEH, hopMy 1y
[I0THOM BEpPOSATHOCTH, (hopMyIty BepHyum, koMOUHATOPHbIE
(baxTel 1 QOPMYIIBI; OLCHHBATH BEPOSITHOCTH PEaIbHBIX
ICODBITHH: YMEHHE OIEPHPOBATH MTOHATHAMHU: CITIy4YaiHas
BelMUIHA, PacHpeelicHHe BEPOATHOCTEH, MAaTeMaTHYECKOEe
OJKHIAHHE, JICIIEPCHS B CTAHJAPTHOE OTKJIOHCHHE
CoTyyaiHOH BEJIHYMHBL, (DYHKITHH PACIPEICICHUS B
[JIOTHOCTH PABHOMEPHOI'0, [I0KA3aTe/IbHOI'0 H HOPMAJIBHOIO
pacipe/ie/ieHuii; yMEHHE UCTI0/Ib30BaTh CBOMCTBA H3YUYSCHHBIX
pacnpe/ie/leHUi 1118 pelleHus 3a/1a4; 3HaKOMCTBO ¢
MOHATHAMHA: 3aKOH DOJBITNX YHCEN, METO/IbI BHIOOPOUHBIX




CCIICIOBAHMA; YMCHHE HPUBOUTE IIPUMEPbI IIPOSBIICHUS
aKoHa OOJIbIIMX YHCET B IPUPOAHBIX U OOIECTBEHHBIX
BIICHHSIX;

yMeTh CBODOIHO O1IEPUPOBATH MOHSTHAME: TOYKA, IPAMasi,
JIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, IVIOCKHH yroJl,
YIPaHHBIH YIOJl, TPEXIPaHHbIH YI0jl, HEPECCKAIOIITHECS,
apaUICbHBIC U CKPCIIMBAIOIIMECS PIMBIC,
1apauICIbHOCTD U NEPHSHIMKYISIPHOCTD MPSIMBIX U
OCKOCTEH, yIosl MEALy NPSAMBIMHE, YOI MEKIY NPAMOMH 1
JIOCKOCTBIO, YIOJl MEXKY MJIOCKOCTSMH; YMCHHE
CHOJIB30BATh [PU PELICHIH 3a/a4 W3yYeHHbIC (PAaKThI H
peMbI IUIAHHMETPHE;, YMEHHE OLCHUBATEH PasMephl
OBEKTOB B OKPYIKAIOIIEM MHPE; YMEHHE OIIEPHPOBAThH
OHATHAMH: MHOTOTPaHHHK, CeYeHIUe MHOTOTPaHHHKA,
PABHITBHBIN MHOTOTPAHHUK, TPH3MAa, THpaMua, Gurypa u
OBEPXHOCTH BpallCHUs, IHIIMH/IP, KOHYC, map, cdepa,
a3BepPTKa MOBEPXHOCTH, CCHCHMS KOHYyca M IIHITHH]Ipa,
apaJuTe)IbHBIC OCH HITH OCHOBAHMIO, CeYCHHE Iapa,
OCKOCTB, Kacatoniascs c(epsl, MATHHIPa, KOHYCa; YMEHHE
TPOUTH CEUCHHE MHOIOI'DAHHHKA, H300paKaTh
HOTOIpaHHUKH, (PHIYPBI H MOBEPXHOCTH BPAICHAS, UX
CEUEHUSI, B TOM YHCIIE ¢ TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPHMEHATH CBOHCTBA IeOMETPHIECKHX (DUryp,
CAMOCTOATENBHO (POPMYTHPOBATE ONPEICTICHUS H3ydaeMbIX
(huryp, BEUIBUIATh FANOTE3bI O CROMCTBAX M MPH3HAKAX
reoMeTpHYecKuX (Gpuryp, 060CHOBBIBATH HIIH ONIPOBEPraTh UX;
YMEHUE HPOBOIUTD KiacCH(pUKanuo GUIyp [0 pa3iuiyHbIM
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[PU3HAKAM, BBINOIHITH HEOOXOJHMbIE JOTIOTHUTEIbHBIE
[IOCTPOCHHS;

- YMeTh cBOOOJIHO OIEPUPOBATH HOHITHAME: [UIOMIALL
burypel, 00bemM QUIypsl, BeUMYMHA YT, PACCTOAHUE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHHE MENTY IIPAMBIMH,
PACCTOSHHE MEXY IUIOCKOCTAMH, ILIOMaIb chepsl, niIomaib
[OBEPXHOCTH [THPAMU/IBI, IPU3MBL, KOHYCA, HITHHIPA, 00heM
[kyOa, npsSMOYTOILHOrO Hapajuiesenue/ia, MAPaMH/IbL,
[IPU3MBL, LHJIHHIPA, KOHYCa, IIapa; YMEHHEe HAXOIHTE
oTHOIIEHHe 00BeMOB 110100HbIX PHTYD;

- YMETh CBODOIHO ONEPHPOBATE MOHITHIMA: IBHKCHHE,
TapajiiebHbll epeHoc, CHMMETPHS Ha IJIOCKOCTH H B
[pOCTpaHCTBE, IIOBOPOT, IpeobpazoBanue mo1o00u4,
o00HbIE (PUIYPbl; YMEHHE PACHO3HABATh PABHbIE U
MOA00HbIC PUIYPBI, B TOM YHCIC B IPUPOJIE, HCKYCCTBE,
ADXUTEKTYpPE; YMEHHE UCIIOIbL30BATh TeOMETPHUECKHE
OTHOIICHHS, HAXOIUTH FeOMETPHYECKHEe BeJIMIHHEI (JUTHHA,
YOI, IUTOINA b, 00bEM) IIPH PEIICHUH 3a1a4 U3 APYTUX
y4eOHBIX IIPEIMETOB U H3 PealbHOM JKH3HU;

- yMeTb CBOOOAHO OLEPHPOBATH OHATHIMHU: IIPSIMOYTOIbLHAS
cHCTeMa KOOPHHAT, BEKTOP, KOOPAMHATEI TOUKH,
KOODIWHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3Be/ICHHE
BCKTOpA Ha YKCIIO, Pa3/ioKeHHe BEKTopa 110 fazucy,
CKaJISIPHOC IPOM3BEICHHE, BEKTOPHOE [IPOU3BElICHUE, VIOl
MEKLy BEKTOPAaMHE; YMEHHE HCIIONL30BATh BEKTOPHLIN U
KOOPIUHATHBIN METOJI JUIg PEIICHUS FeOMETPHYECKHX 3a/1a4 U
3azad ApyTHX ydeOHbIX OpeIMEeTOB; OIlePUPOBATE OHSITHIMI:
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]Ma'l‘pH ma 2x2 u 3x3, orpeae/mTe/b MaTpUILb,
TEOMETPHYCCKHH CMBICIT OIIPECIINTES;
- YMETh MOAE/IMPOBAaTh PEAIbHBIC CHTYALMH Ha S3bIKS
MaTeMaTHKH; COCTABIISTh BHIPAKCHHS, YPaBHCHHS,
HEPABEHCTBA M HX CHCTEMbI 110 YC/IOBHIO 3aa4uy, HCCIEC10BaATh
[I0CTPOCHHBIE MOJIE/IH C HCHOJIL30BaHUEM anmnapara airedpsi,
HTEePHPETHPOBATH MOXY4YEHHBIH Pe3yjIbTaT; CTPOUThH
E'aatemai*nqecme MOJIE/IH ¢ HOMOIIBI F€OMETPHYECKUX
ITOHSTHI U BEJIHYUH, PEILATh CBA3AHHEIC ¢ HUMH
[IpaKTHYECKHE 3aJa4i; COCTABIISTh BEPOSTHOCTHYIO MOJIENb U
HHTEPIPETHPOBATE OJYUCHHbBIH Pe3y/IbTaT; peniarb
IIPUKJIAIHBIC 3a[ja4i CPEACTBAME MAaTEMaTHYEeCKOI0 aHaln3a,
B TOM YHCJIE COLHATBHO-3KOHOMHYECKOro U (PU3NIECKOTro
xapakTepa;
- YMEHHE BRIOMPaTh MOIXOASIIHH METO/ /IS PEIICHUs
3a/1a4H; MOHHMAHHE 3HAYMMOCTH MATEMaTHKX B U3y YCHHH
[TPHUPOTHEIX B OOIECTBEHHBIX [TPOLIECCOB H SBICHHH; YMEHHE
PACIIO3HABATE NPOABIICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
yMEHHE TPABO/IHTE IIPUMEPBI MATEMAaTUUECKUX OTKPBITHH
POCCHICKON M MHPOBOH MaTeMaTHYECKOH HAay KU

OK 02 Wcnons3oBath
COBpPEMEHHBIE CPEICTRA
MOWCKA, aHAJIH3a ’
MHTeprpeTanuy HHGopMaImuy,
1 HH(OPMATHOHHEIE
TEXHOJIOTHHA JIJTSI BRITTOTHEHMS
3aj1a4 IpohecCHOHATLHOM

e TeTbHOCTH

B 0b1acTH HEHHOCTH HAYYHOIO O3HAHHSL: - YMETh OIepHPOBaTh MOHATHIAMH: pallHOHATbHAS (YHKIHAL,
-C(hOPMHPOBAHHOCTH MHPOBO33peHHSL IOKA3ATebHAS byuxmms, CTeneHHas tyHKIHS
COOTBETCTBYIOUICIO COBPEMEHHOMY YPOBHIO pasBHTHspIorapudMuyeckas QYHKIIHS, TPUTOHOMETpHYECKHE (PyHKITHHA,
HAYKH W OOINECTBEHHON IIPAaKTHKH, OCHOBAHHOIO HajoOparHblie (QYHKIIHH; YMEHHE CTPOHMTH rpaduKkd H3IYUEHHBIX]
jlaajsiore  KyJjbTyp, CHOCOOCTBYIOIIErO0 OCO3HAHHIOMYHKUIHH, HCNONB30BaTh rPadMKH MPH H3YUYEHHH TPOIECCOB 1|
CBOEIO MECTa B NMOJHKY.IHTYPHOM MHPE; JaBUCHMOCTeH, TIpH pemeHHH 3a7ad W3 JIPYTHX YUeOHBIX|
Ipe/IMETOB M 3a7ad M3 peaJbHOH IKW3HH; BBHIPAKATH

(hopMyIaMH 3aBHCHMOCTH MEX/Ty BeHIHHAMMU:
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IO AbMH U ITIO3HAHMS MHPaAl
- OCO3H4HHC [CHHOCTH Ha}"lHOﬁ AEATEIILHOCTH,

HCCIIE0BATEILCKYIO JIeATEILHOCTD HHANBHAYAIBHO H B
rpyIiie.

IMCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOSATCIIBH
OCYIIECTBIATL TMOMCK., aHa/li3., CHCTeMaTH3aluio H

(hopm npejicTaBICHMUS;
HasHaueHuss MHQOpMALMH W UCIEBOH AyJAHTOPHH,

BA3YaJIH3ALAN;
- OLIeHUBATHL JIOCTOBEPHOCTD, JIETHTHMHOCTH
MHQOpPMALIHY, €€ COOTBETCTBHE NPABOBLIM H MOPAJIBLHOA
DTHYECKHM HOPMaM;
- UCHOJL30BaTh cpeicTBa HHMOPMAIMOHHBIX H
KOMMYHHKALMOHHBIX ~ TEXHOJONHH B pPCIICHHUH|
lKOFHHTHBH_blx., KOMMYHHKATUBHBIX H OpPraHu3aliHOHHBIX]
sanay ¢ cobmopenuweM TpeboBaHMM BIJFUHOMPiKP[,
TeXHHKH 0e30IIaCHOCTH, THIHEHbI, pecypcocOepeKeHH s,

- COBCPHICHCTBOBAHMC S3LIKOBOH M ‘!HT&T\:J’I'E:CKOFII' YMETh OIICPHPOBATD IHOHATHAMHK: TOAACCTBO, TOXKACCTBCHHOC
KYJILTYPbLI KakK CpeiCcTBa B3aHMOJCHCTBHA MCWHPEOGP&'SOB&HHB, YPA4BHCHHC, HEPaBCHCTBO, CHCTEMA

MOTOBHOCTL OCVIICCTBIATL OPOCKTHYRO HIITOKa3aTCIIbHBIC, CTCIICHHBIC, J'IUI"&pHd]MHHGCKHG,

Ognazienne YHUBEpPCAIbHBIMH yqeﬁnbmnpomoumro pa3liM4HBIX I[PHEMOB, peLIaTh YPAaBHCHHS,
O3HABATE/ILHBIMH JEHCTBUAMHU: HECpPAaBCHCTBA M CHCTEMBI C [APaMETpOM: HIPHMEHATH
B) pabora ¢ HHopManueit: YPaBHEHHUS, HEpaBEHCTBA, HX CHCTEMbl s pemefmml

-~ BIaJICTh HaBbIKaMKM [TOJIYYCHHA HH(l)OpMallPIH Hj.MaTCMaTH‘ICCKHX 3adad M 34a/d4 H3 pas’jifvuHbIX oOnacreid

HMHTCPHPETAIIHIO HHCI]DPMEU.IPIH pazIM4YHEIX BHIOB lﬁﬂapaJUIEJleBIﬁ MepeHOCc, CHMMETPHS Ha TIMIOCKOCTH H B
- CO3/4aBdThb TEKCTbl B Pa3/IMYHBIX cbopmaiax Cc y‘IﬁTOMKlJHl" YPbl. YMCTh PACIHO3HABATE PaBHLIC H Mo00HBIC CbHI‘ypr, B

Bh[ﬁﬂpaﬂ OHTHMAIBHYHO lprM}’ NpCAOCTABICHHMS HMCIIO/Ib30BATh IFEOMETPHYCCKHC OTHOIIICHUA, HaXoJIUTh

YpABHCHMI ¢ HEPaBEHCTB, PaBHOCHIBHOCTh YPaBHEHHI,
HCPABCHCTBE H CHCTCM, pauuouanbﬂme, HppaluOHAaIbHBIC .|

TPHIOHOMCTPHYICCKHE YPABHCHHA, HCPABCHCTBA M CHCTCMBIL]
YMCThL PpCIIaTh YPABHCHHA, HCPABCHCTBA M CHUCTEMBI ()

HayKH H peaibHOH KH3HHU;
- yMeTh CBOOOJHO OICPHPOBATH IIOHSTHSIMHU: JIBHIKCHHUE,

IPOCTPAHCTRE, TOBOPOT, Npeodpazopanne moo0us, 110 100HbIe
TOM HYHCJIC B IIPUPOJE, HCKYCCTBE, apXHTEKType., YMETh
ICOMETPUYCCKHE BeIIMYMHBL (JUTHHA, YIoJl, IUIOMAaxb. 00BeM)

pH PEIICHHM 3a7a4 M3 JAPYTHX y4eOHBIX NPeJIMETOB H U3
pealbHOM KU3IHH
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[IPAaBOBBIX H 3THYECKHX HODM, HOPM HH(OPMAUUOHHOH
0C3011aCHOCTH;

- BIAJCTh HABBIKAMH PACHO3HABAHWSI H 3aAlIHTHI
mHpOpMALA, uH(poOpMalHOHHOH Oe3onacHocTH]
NIYHOCTHA

OK 03 Ilnanuposars 1
[PEAIM30BLIBATE COOCTBEHHOE
HPOQeCCHOHAILHOE H
JIHYHOCTHOE Pa3sBUTHE,
NpeNPUHEMATENLCKY IO
NesITeIbHOCTD B
podeccuoHaIBEHON chepe,
MCII0JIB30BATh 3HAHUS 110
(pHHAHCOBOH rPaMOTHOCTH B
Pa3IMYHbIX KH3HEHHbBIX
CHTyarusxX

B obnacti JYXOBHO-HPaABCTBEHHOTO BOCTIHTAHHSA = YMETH OMnepHpoOBaTh MOHATHAMM: parmoHaIbHbIC,
= C(bOpMHpOBaHHO CTh HPaABCTBECHHOI'O CO3HAHHAJMPPAIHOHATEHBIC, NMoKa3aTeiIbHEIC, CTEIICHHBIC,
PTHYECKOTO MMOBEJACHH A, 'IOI'&]JHCI)MPFICCKHC, TPATOHOMETPHYCCKHE  YpPaBHCHHA H

- CrMOCOOHOCTL OIIEHHBATH CUTYAIlMIO H TPHHUMATHHEPABEHCTBA, HX CHCTEMEL
OCO3HAHHBIE PCIICHHA, OPHEHTHPYACH Ha MOPANbHO-- YMETH ONEPHPOBATE NMOHATHAMH. MHOTOIPDAaHHHK, CEHEHHC

HPaBCTBEHHBIE HOPMBI H [[EHHOCTH: HOTOTpaHHWKa, Ky0, mapaienenunes, Npu3Ma, MHPaMH/a,
- OCO3HaHHE JIMYHOTO BKJIajga B  MOCTPOCHHEHTYPA W TOBEPXHOCTH BpAICHHS, IHAIHHAP, KOHYC., nrap,
yCcToiunBOro Oy Iymero; (hepa, cevenus GHIypHI BpalIEHAS, TIOCKOCTh, KacaloNIascs

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMTENSM Hchephl, MHIHHIPA, KOHYCA, INTOMAIh MOBEPXHOCTH MTHPAMHUJIEL.)
(HiIM) ApyrMM wWieHaM CEeMBH, CO3JaHHI0 CeMbH HAPH3MBI, KOHyca. MHIMHApA. TIomanb chepsl. odnem Kyoda.
OCHOBE OCO3HAHHOI'O TPHHATHS 1EHHOCTEH CeMeHHOMIPAMOYTONbHOTO Tapasielenunena, NHPaMHu/Ibl, TPH3MBEL.
PKIH3HH B COOTBETCTBHH C TPAMITHSIMI HAPOJIOB PoccumummHapa,  KOHyca. — mapa;  yMeHue  H300paxarh

OBrnajieHue YHHBEPCAITbHBIMHA PErVIATHBHBIMAMHOTOTPAHHHKH W MOBEPXHOCTH BpaAlllCHHA, HX CCHCHHA OT)
IeHCTBHIAMHU: PYKH, € TOMOIIBLIO HEPTEKHBIX HHCTPYMEHTOB H IEKTPOHHBIX]|
a) CaMOOpraHmu3amHsi: CPEACTB, YMETH pacHno3HaBaTh CHMMETPHIO B ITPOCTPAHCTBE!

- CAMOCTOATEILHO OCYIIECTBIATH TO3HABATEIRHVIOYMETE PACcIIo3HABATL TPABHIIBHEBIE MHOTOIPAHHHKH,
VICATCIIBHOCTE,  BBIABIIATEH HpOGJTeMI:I, CTaBUTL HI- YMETH ONCPHPOBATH MOHATHAMHA: NPAMOYTO/ILHAA CHCTEMA

tbopmynnpona'm CODCTBEHHEIE 3a1avHd BKOOPJAHHAT, KOOpAMHATBI TOYKH, BEKTOpP, KOOPAUHATH]
()6pﬁ30BaTEJ]BHOﬁ JACATEIBHOCTH H JKHU3HEHHBIXIBEKTOPA, CKATIAPHOE TNMPOU3BEINCHHE, YIOoa MEXay BEKTOPaMH.
CHTYallHsIX? CYMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPa HA YHUCIIO; HAXO/TATE|

- CAMOCTOSITEIBHO COCTABIISATH TUTAH PEMIEHUS MMPOOIEMbIC TIOMOINBIO H3YHEHHBIX (OPMYN KOOPIMHATHI CEPETHHb]
C  YUETOM HMEIOIHXCS PECYpPCOB, COOCTBEHHBIX|OTPE3KA. PACCTOAHHE MEXKIY TBYMS TOUKAMH
BO3MOYKHOCTEH H MPEAMOYTEHHIH;
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- IaBaTh ONEHKY HOBBIM CHTYaIlHsAM;
criocoOCTBOBAaTE  (DOPMHPOBAHUIO M TPOSBICHHIO)
MIAPOKOH OSPYAHIHH B pasHBIX o00nacTax 3HaHWMiL)
MOCTOAHHO TOBBINATh CBOH  oOpasoBaTelbHbBIN M|
KyJI6TYPHBIH YPOBEHE,
0) CAaMOKOHTPOIIE:

MCIONB30BATh TpHEMbl pedekcHH s OLEHKH
CHTYalliH, BEIOOPa BEPHOTO PEIICHHS,
- YMETh OIICHHBATh PHCKH H CBOEBPEMEHHO TIPHHHUMATH
PEIICHHS IO HX CHHIKEHHUIO;
B) SMOIMOHAIBHBIH  MHTEJUIEKT,  [PEANOoIaraiomuil

chopMUPOBAHHOCTE:
BHYTpPEHHEH MOTHBAlMK, BKIIOHAIOIICH CTpEMIICHHE K
NMOCTHKEHWED  TEeMH W YChUexy,  ONTHMH3M,

MHUIHATUBHOCTb, YMEHHE JAeHCTBOBaTb, HCXO0Ad H3
CBOMX BO3MOZKHOCTEH:

- OSMIaTHH, BKmMOYaromed crnocoOHOCTs NOHHUMATH
OMOIMOHANTBHOE COCTOSHHE JIPYTHX, YYUTHIBATE €0 MPH|
OCYLIECTBJICHHH KOMMYHMKalHH, CIIOCOOHOCTh K
COYYBCTRHIO ¥ COMEPEKABAHUIO;

- COIMAJBHBIX HABHIKOB, BKIIOYAIONIMX CIOCOOHOCTH
BRICTpaWBATh OTHOINEHHS C JAPYTHMH  IIOJLMH,
3a00THTBCH, TIPOSBIATH HHTEPEC M pa3pemarth
[KOH(DIHKTEI

OK 04 DddexTrBHO
B3auMO/ICHCTBOBATL H
paboTaTh B KOJUIEKTHBE H
[komMaH;1e

'OTOBHOCTE K CAMOPA3BHTHIO, CaMOCTOMTCIBHOCTH H|

CaMOOIIPCAC/ICHHATO, CJTY‘-IaﬁHOC COGI:ITHG._. BCPOATHOCTE Cﬂy‘{aﬁHOI‘O COG!:ITHH;

YMETh ONEPHPOBATH [OHATUSMHU: CIy4YaHHBLIH OMBIT H

-OBJIAJICHHE HaBLIKAMH y‘{eﬁlIO-HCCIIB)]OB&TeJ'IbCKOﬁ,YMeTB BLIHCIATEL BCPOATHOCTL C HCNOJB30BalHEM
l'lpOEKTHOﬁ H COIMUAIBHOH JACATCIIBHOCTH, r‘pa(pnqecxux METOLOB, NPHMEHIATH q)OpMy.TILI CIIOKCHHA ll!
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EeHCTBHAMH:
0) cOBMECTHas JIeSTeIbHOCTh:

M HHIMBHIY AJIbHOH paGoThI;
IPUHEMAThE UEeJH COBMECTHOM [IeATebHOCTH.|
OpraHU30BbIBATE M KOOPAMHHPOBATHL IEHCTBHS MO €€
JIOCTHIKCHHIO! COCTaBIIATD JAeHCTRHH,

JjiaH

OB.T[a,IIeHI‘IB YHUBECPCAIILHBIMH KOMMYHHKaTHBHBTMHi}'MHO)KeHHﬂ BSPOSTHOCTeﬁ.. KOMﬁHI-IﬂTOpHBIC CbaKTI:J H

- IIOHUMAaTh H HCIIOJIL30BAThL TPEUMYIIECTBA KOMaHIHONBEITHYHHAMH VYMEHHE TMPHBOJHTL TPHEMEPHLI TPOABICH

bopMynBl TpH permieHHH 3amay; OUEHWBATH BEPOSITHOCTH
peambHbIX  COOBITHH;  3HAKOMCTBO  CO  CIYHaifHBIMH

3aKoHA OONBIIAX YHCET B MIPHPOIHBIX " 0DIIEeCTREHHBIX]
ABJICHHAX

- YMETh cB0OOTHO OHNEPHPOBATH MOHATHAMHU: CTCIICHDb C TICTBIM
MOKa3aTejiceM, KOpPEHb HaTypam,Hoﬁ CTENMCHHA, CTCICHL C

pacHpeesiTh POIH C y49eTOM MHEHHWH YYacCTHHKO
oOcyA1aTh pe3yibTaThi COBMECTHOMN paboTHL;
- KOODJAMHHPOBaTb M BBIIOJHSITE paloTy B YCIOBH

PEAIBLHOr0, BHPTYATLHOTO H  KOMOHHHPOBAHHOTO
B3aMMOICHCTBHS,

- OCYIIECTBIATE MO3UTHBHOE crpaTeruiyeckoe
MOBEACHUE B Pa3IHYHBIX CUTYAUUSX, [POHABISTL

TBOPYECTBO H BOOOpaKeHUE, ObITh HHHITHATHBHEIM.
OBiaieHne YHHMBEpCAIbHBIMH
IICHCTBHSIMMA:

) npuHATAE ce0s ¥ APYTHX JIOJIeH:
- IPHHUMATE MOTHBBL M APIYMEHTBI IPYIHX JIOAeH mpH
AHAJIN3E Pe3yIbTATOB JAeSTeIbHOCTH,

- IIpH3HABATHL CBOE MPAaBO M NPABO JPYrHX JHOAeH Ha

OLIHOKHA:

PYTIOro 4ejoBeKa

PErYISITHBHBIMHIIOKA3ATEIIBEHAA H HOTapH(I)MHqBCKaS Q)YHT(IIHH; YMETH CTPOHUTH

- pPd3BHBATB Cnoco0HOCTE NOHHMATH MUDPp € TO3HIHH- cB0OOIHO ONEPHPOBATE TOHATHAMH: YETHOCTH (Ily"HKU,'HH.

MOHOTOHHOCTH (YHKITHH, dKCTpeMyM (hYHKITHH, HAaubObIes

allMOHANLHEIM TMOKA3aTeNeM, CTerneHb C JAeHCTBUTENHHBIM]|
BEIECTREHHBIM) TIOKa3aTeneM, JorapumM umHclIa, CHHYC.)
OCHHYC U TaHTEHC MTPOM3BOTLHOTO YHCINA;

YMEThb CBODOIHO
dbyaknun, obparHas
imuneiinas  QyHkuus,
QyHKIHS ¢ HeIBIM
bynknmH,  obpaTHbIe

MOHATHAMH:

OTIepHpPOBATh rpaQuk
(YyHKIHS, KOMITO3MIHS  (YHKIMIH,|
KBajipaTuaHas (YHKIAS, CTeneHHas
nokaszareiieM, TPHIOHOMETPHUYECKHE

TPUTOHOMETPUYECKHEe  (YHKIHH,

rpaduks QyHKIUN, BHIMOJHATE MpeoOpa3oBaHus rpadHKOB
by HKITHIA:
- YMeThb HCIONB30BaTh IpapWKd (YHKIHNA TS H3YYCHHS]
MPOTIECCOB W 3aBHCHMOCTEH TIPH pENTeHHH 32/1a9 U3 JIPYTHX|
yueOHBIX TIPeMETOB W W3 peanbHON JKH3HH, BHIpaKaTh
(hopMyTaMH 3aBHCHMOCTH MKy BEeTHUHHAMH;
GbysKImn,

MEPUOTAYHOCT  (PYHKITMH,  OrpaHHYeHHOCThH

HauMEHBIIEE 3HAYCHHA (bYHKﬂ'HH Ha TPOMEKYTKE, YMETH

IPOBOAMTEL HCCAEAOBaHHE (DYHKIIHHA;
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YMETb HCHOJIb30BaTh CBOMCTBA M rpadmkd (yHKIui s
CIICHUS YPAaBHEHHH, HEPABEHCTB H 3aJay C NapaMeTpaMu;
300pakarh Ha KOOPAHMHATHOM IUIOCKOCTH MHOJKECTBA
PCLICHWH YPaBHCHMI, HCPABCHCTB U MX CHCTEM

OK 05 OcyiecTBisith YCTHYIO
H [IACBMCHHY IO
[KOMMYHHKALHIO Ha

'OCY AdPCTBEHHOM H3bIKE
[Poccuiickoii Oenepanus ¢
ly4eTOM OCOOCHHOCTEH
COLIHAJILHOTO M KYJIBTYPHOIO
[KOHTEKCTA

B obnacTi 3CTETHYECKOT0 BOCITHTAHHS: - YMETh ONCPHPOBATH MOHATHAMHU: cpejiHee apupMeTHIECKOe,
- 3CTeTHYECKOE OTHOIICHHE K MHPY. BKIIOUYas ICTETAKYMEUana, HauOONblIee M HAMMEHBIICE 3HAYCHHSA, pa3sMax,
OblTd, HAYYHOIO H TEXHHYECKOIO TBOPYECTBA, CHOPTAJIUCIEpPCHd, CTaHJAAPTHOE OTKJIOHEHHE YHCIIOBOro Habopa:
Tpy/Ja U 0OLIECTBEHHBIX OTHOLICHUH; YMEHHE  W3BICKaTh, MHTEPIPETHPOBATE  MH(POpPMALHIO,
- clIOCOOHOCTH BOCHPMHHMATB pPa3jidYHBIC BHIBIPEICTABICHHYIO B TabnuIax, Ha amarpaMmax, rpagukax|
MCKyCCTBA, TPaJHIMM M TBOPYECTBO CBOEI0 H JIPYTHXOTPaXarOIYK) CBOWCTBA pEAlbHBLIX IIPOIECCOB H SABIICHHIL]
HAPOIOB, OLLYIIATh 3MOIMOHAJIBHOE BO3JICHCTBHETPEACTABIATE HH(POPMALHIO C HOMOIIELIO TabIHIl B HarpamMuM;
MCKYCCTBA; CClIe/IOBaTh CTaTHCTHYECKHE JIaHHBIe, B TOM YHCIE C
- yOekJeHHOCTE B 3HAYUMOCTH Ul JIAYHOCTH PUMEHCHHEM TpapUuYecKHX METOJOB M 3JICKTPOHHBIX
o0miecTBA OTEHECTBEHHOIO W MHPOBOIO HCKYCCTBA,CPENICTB;

OTHHYECKHX KYJbTYPHBIX TpajullMii M HApPOJHOTO- YMETh ONEPHPOBATh MOHATHAMHA: TOYKA, IpsAMast, IIOCKOCTb,
TBOPUYECTBA, MPOCTPAHCTBO, ABYT PAHHBI YTO/1, CKPEIIUBAIOIHECS [TPAMBIE,
- FOTOBHOCTh K CAMOBBIPAKCHHIO B pa3HbIX BHIAAX[TAPALICNBHOCTH MW  HOEPNEHIMKYIAPHOCTH  TNPSIMBIX |
MCKycCTBa,  CTPEMIIGHHE  TPOSABIAThH  KA4eCTBAIIIOCKOCTEH, yrojl Mexay MPAMBLIMH, YIOJl MEX/IY MpIMOi H

mopqecxoﬁ JIHHHOCTH, JTOCKOCTBI), YTOJI MEKAY MIIOCKOCTAMH, PACCTOAHHUE OT TOYKH]
OBnaneHue VHHBEPCAJIbHBIMH ~ KOMMYHUKATHBHBIMHIO TINOCKOCTH, PACCTOAHHE MEXKIY MOPAMBIMHA, PacCTOAHHC
NeHCTBUAMH: MEKTY NITOCKOCTAMH,

a) obmieHne: - YMETh HCIONB30BATH IIPH PEIHICHWH 3a4a4 H3YUCHHBIC Cbﬂl("[‘l’::l’

- OCYIICCTB/IITE KOMMYHHKAIIHY BO BeeX cepax KU3HHIM TEOpeMbl I[UIaHUMETPUH, VMEHHE OIEHHBATH pa3Meph]
- pacio3HaBaTh HeBepOalIbHBIC CpeicTBA OOIMEHHA 00 BEKTOB OKPYKAIOMero Mupa

[MOHMMAaTb 3HAYCHHE COIHAIBHBIX 3HAKOB., Paclo3HaBaTHh
[pe/(OChUTKH  KOHGUIMKTHBIX CHTYAllMi H CMSATYATH
}Komlnmm‘m;
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- PA3BEPHYTO H JIOI'MYHO H3JIaraTh CBOKO TOYKY 3pEeHHA C
HCITOIB30BAHNUEM A3BIKOBLIX CPEJICTB

OK 07 CopeiicTBOBaThH
COXPaHCHHIO OKPYXKaroIeH
Cpebl, pecypcocOepekeHHIO,
[IPUMEHATH 3HAHKA 00
M3MEHEHHH KJIMMaTa,
MPHHIATLI OepeInBOro
IIPOK3BOACTBA, ) (PEKTHBHO
JICHCTBOBATE B YPE3BbIYaMHBIX
CHTYalHsAX

- HE UpHHMMAaThb JICHCTBHs, IIPHHOCAINME BpEd YMETh ONEPHPOBATh NOHATHAMY: (PYHKIHS, HEnpephIBHas)
OKPYKAIOLIEH Cpelie; (yHKUMA, nDpou3BojHAsA, IiepBoOOpa3Has, ONpPeIC/ICHHBIH
yMETh IIPOrHO3HPOBATH HeOIaronpusATHLIGHHTErpal; YMETh HAaXOAUTh IIPOM3BOJHBIC 3JIEMCHTAPHBIX]
DKOJIOTHUECKHE — HOCHEACTBHS  HPeAlpHHAMAaeMbIX((DYHKIMH, UCII0/b3Y s CIIPABOYHbIC MATEPHAalibl;, HCCIIE0BATh B

UICHCTBHH, NpCaoTBpallaTh UX: ﬂpOCTGﬁHIHK Cllydasix [lJ)'HKLIHH Ha MOHOTOHHOCTL, HAXOIHTH
-  PaCllHpUTh OIbIT ACATCIBHOCTH 3KOJIOr MUYECKOHHAUOO0NbIINEG ¥ HAMMCHBIINAC 3HAYCHUSA Cb}fHKLlPIﬁ; CTPOHUTH
HAIIPaBJIICHHOCTH. rpadmtcu MHOI'OWICHOB ¢  HCHOJIL3OBAHHEM  anmmapara
B pazpaGaTbmaTb IIaH peHICHHA HpOﬁIIEMI:I C y4cTro aTEMaTHYECKOI0 aHajlkd3a; IIPHUMCHATH IMPOHU3BOIHYHO I[IPH|
AaHda In3a HMCHONTHXCS MATEpHaIbHBIX CIHCHHH 3aja4 Ha&  JIBHXKCHHC, peLIaTh OPaKTHKO-
HCMATCPHAIbHBIX PECYPCOB, PHCHTHPOBAHHDBIC 3ddd4H Ha HauOOJIbIIHE W HAUMEHBILIHC

- OCYIICCTBIISITH ueﬂenanpaaneﬂﬂmﬁ IIOUCK ICpCHOCA3HAYCHHA, HA HAXOXK/ICHHE MYTH, CKOPOCTH U YCKOPEHHA!
CPCACTB H c1ioco0oB JICHCTBHS B l]pOCbCCCHOHﬂIIth YMETh ONCPHPOBATH HOHATHIMHU: JIBHIKCHHC B IIPOCTPAHCTBE,

cpeay; om00HBbIC  (QHUCYpbl B [POCTPAHCTBE;  HMCMOIB30BATH
- yMEThb IICPCHOCHTH 3HAHMSI B IIO3HABATCILHYH) HOTHOIICHHE IUIOINAACH NoBepxHOCTEH W 00BeMOB NOM00HBIX]
IPaKTHUCCKY O 00JIACTH KU3HEACATEIbHOCTH; (buryp npu peineHHn 3a/1ay;

- IpeUlararh HOBbi€ IIPOCKThI, OLEHUBATh WJACH CF YMEThb BHIYMCIITH F€OMETPHYCCKHE BETHMYMHEI (JUTHHA, YOI,
[MO3UIHH HOBH3HbI, OPUIHMHAIBHOCTH, NPAKTHYECKOMLIOWAAb, O00beM, NUIOMAAs MNOBEPXHOCTH), HCIOIE3Ys|
3HAYMMOCTH; 3y YCHHBIC (DOPMYJIBI H METO/IBI
- JaBaTb OLCHKY HOBBIM CHTYalHsIM, BHOCHTH
[KOPPEKTHBBI B [IeSTE/IbHOCTD, OLCHHBATh COOTBETCTBUC

[PE3YIILTATOB LCJIIM
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2. CTPYKTYPA 1 COAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JTUCITUATIIINHBI

2.1. O6bem yueOHOH AUCUHMIVIHHDBI H BH/IbI Y4eGH0#H padoTst

Bua yuednoii paGorni Oobem
4acoB
O0bem 00pazoBaTeIbHONM NPOrPAMMBI THCHHILUIHHE 295
1 cemecTp
OcHoBHOE conepKaHHE 112
B TOM YHCJIE:
TeOpeTHYecKoe 00yUeHHe 72
npakruyeckoe obyueHne 14
IIpodeccnonanbLuo-opueHTHPOBAHHOE coepKaHue (cogepxanne 2%
IPHKJIAIHOI0 MOIY.J/Is1)
B TOM YHCJIC:
LipaKTH4ecKoe ofyueHue 26
IIpomexyTounas arrecranus (IK3amen) 9
2 cemecTp
OcHoBHOE cotepKaHHe 162
B TOM YHCIIE:
TeopeTnueckoe obyuenue 100
paxKTuyeckoe odyyeHune 32
IpodeccnonanbHO-0pHEHTHPOBAHHOE colep:KaHue (conepxanne 30
OPUKJIAHOI0 MOIY.151)
B TOM YHCJIE:
MPAKTHYECKOE 00y YECHHE 30
[IpomexkyTounas arrecTanus (3K3amMen) 12




2.2. TemaTnvecKkHii IUIAH U cojlepiKAHHE Y4eOHOH IHCHUILIHHbI

HaumenoBanue Conepranne yaeOHOro MATEPHAIA, IPAKTHYECKHE 3aHATHH, CAMOCTOATE/IbHAH Oobem | PopmupyembIe
pa3aesioB H TeM paboTa o0y4amuxcs YaCcOB | KOMEIETEHHUH
1 2 3 4
1 cemecTp 112
Paznea 1. Copnepranne yqe0HOI0 MaTepHa.ia 20
IlorTopenne Kypca Jlexknun, Teopernyeckue 3aHITH 4
MaTeMaTHKH OCHOBHOMH 1. Ba3zoBble 3HAHUS W YMEHHS 110 MaTeMATHKE B MPOECCHOHAILHOH U B IOBCEHEBHOM 2
LIKOJIBI JIeSITeNTbHOCTH
2. JleficTBus Ha/ NOJOKHATENLHBIMA H OTPHIATC/IBHBIMU YHCIIAMH, OOBIKHOBCHHBIMH 1
JleCATAYHEIMA  Apo0simi. JlelicTBusSE €O cTeHeHSIMH, (DOPMYJIBI COKPAIEHHOTO 2
YMHOKEHHS
Ilpopeccuonansro-opuenmuposannoe cooepicanue (CoOepHcan ue RPUKIAOH020 MOOYIR) 12 OK 01. OK 02.
3. Ilpocteie NPOLCHTHL, pa3Hble ClI0CcO0bl NX BhluMcieHHs. CIIOKHbIE IPONEHTEI 2 OK 03, OK 04,
4. Jluneiinble ypasHeHHs. CHCTEMb! H COBOKYITHOCTH YPaBHEHHH. 2 OK 05. OK 07
5. Ksajparabic ypaBHEHHsI 2 '
6. Mertoa HHTEPBAJIOB jUIsl pEIICHHs] HEPaBEHCTB. » 2
7. KgajiparHbic HEpaBEHCTRA 2
8. Buasl muiockux GUryp U ux riomans [pakTHKo-OpHEHTHPOBAHHEIE 3a/1a9M B Kypce 5
reOMEeTPUH Ha IUIOCKOCTH
[MpakTuyecKue 3aHATHN 4
9. Jluneiinas, kBajparuusas QyHKIHH, HX CBOWCTRA U rpadiKu 2
10. KourponbHast pabora Nel «Maremarika OCHOBHOH IIKOJIBD) 2
Pazmen 2. Copep:xanne yaebHoro MmarepHuaJa 40
KD};IK;?;;G(:I’II;;H 15} Jlexmun, TeopeTnYyecKHe 3fmrmn S = - 24 OK 01. OK 02,
11. Iousitiie KOpHS N-0if cTeneHH W3 JeHCcTBHTENBbHOrO Yncna. CpoicTBa KOpHS N-OH 2 OK 03, OK 04,
crenenn. [ Ipeobpa3zoBanie upparmMoHaTLHBIX BhIpaKeHHH OK 05. OK 07
12. Ilpeobpa3oBanue BhIpaXKEHHH, COACPIKAIMX KOPHH. 2




13. PaBHOCHILHOCTE HPPAIMOHAIBHLIX YPABHEHHH H HepaBeHCTB. MeTo/ bl HX pellleHHs.

14. CreneHb ¢ HPOU3BOIILHBIM JISHCTBHTEIBHBIM TOKA3aTe/IeM.

15. [Ipeobpaszopanue BHIPAKCHUM CO CTCHCHAMH

16. PelieHue nokasarejbHbIX HEPABEHCTB

17. Jlorapudm uncna. JlecsTHUHBIH U HATY pAJIbHEIA J10rapu()Mbl, UHCIIO €

18. Cpoiictsa siorapudmos. Oneparius JorapaMAPOBAHIES

19. [Ipeobpazosanue BeIpaXKeHuii ¢ norapuhmamu

20. JlorapudmMuyeckue HepaBeHCTBA

21. Jlorapudmuueckue HEpaBeHCTBA C MEPEMEHHBIM OCHOBAHUEM.

22. Cucrembl YpaBHEHHH ¢ JorapudgmaMu

[paxTHaeckne 3assTHS

23. Pemrenne uppalMoHaNbHEIX YpaBHeHT#H

24. Pemienne HppanHOHANBHBIX HEPABCHCTB

25. Pemenue nokasarenbHbIX yPaBHEHUH CBEICHHEM K OIHOMY OCHOBAHHIO

26. Pemrenve nokasare/bHbIX YPaBHEHUH, CBOMAMIMAXCS K KBAIPATHBIM

27. Jlorapumuueckue ypasHenus. MeToj MoTeHIHpoOBaHHSL.

28. Jlorapupmudeckue ypasHeHus. MeTo1 BBe/IcHHsl HOBOI IepeMEHHOI

29. Konrponbnas pabora Ne2 «Kopum, ctenenu u sorapudmb

llpogeccuonansno-opuenmuposannoe codepicarie (Cooepican e nPUKIAOH020 MOOYAR)

30. Ilpumenenne sorapupma. Jlorapupmmueckas crnmpams B npupome. FEe
MaTeMaTHYeCKHe CBOHCTBA

BB B M (12| 1| M| [ 1| B[ (8[|t [t | ro | 10| 1o | 1o

Paszgen 3. Conep:xanne yuedHOro Marepuaia 22
OcroBel TpuroHoMeTpaH. | JIeKIuu, TeopeTHYeCKHE 3aHATHS 18
31. Papuannas mepa yrna. Ilosopor Toukd BOKpYr Hauaja KoopauHar. Onpesenenne 2
CHHYCA, KOCHHYCa, T4Hr€HCa H KOTaHTeHca. 3aBHCUMOCTh MEKAY CHHYCOM,
KOCHHYCOM, TAHTEHCOM H KOTAHI'€HCOM OJIHOI'O M TOr0 K€ YIJIA.
32. 3naxu cHHyca, KOCHHYCA, TAHTCHCA M KOTAHIeHea 110 4eTBepTsM. Tabnuna snadennii 2

TPUITOHOMETPHYECKUX (DY HKIIHIA.

33. Tpuronomerpuyeckue TokAecTBa. CHHYC, KOCHHYC, TAHI€HC M KOTAHICHC YITIOB @ H
—a. Popmyiibl IPUBE/ICHHUS.

2

24

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




34. CymMMa ¥ pasHOCTh CHHYCOB M KOoCHHYCOB. CHHYC M KOCHHYC JABOWHOrO ymia, 2
Dopmynsl TMONOBHHHOTO yria. [Ipeobpa3zoBanusi CyMMBI TPHTOHOMETPHYESCKHX
GyHKUMH B  OpOM3BEAEHME M HPOHM3BEJACHHS B Ccymmy. DBoipaxenue
TPUTOHOMETPHYECKHX (YHKIMH Hepe3 TaHICHC IIOJIOBHHHOTO apTyMEHTa.
IIpeoOpasosanust NpOCTEHIIAX TPHIOHOMETPHIECKHUX BLIDAKEHUI.
35. ApKCHHYC, apKKOCHHYC, apKTAHTI'€HC, aPKKOTAHICHC,
36. Ilpocreiinmme TPUrOHOMETPHYCCKAE YPaBHCHHA. 2
37. PenieHue  TPUIOHOMCTPMUYCCKMX YPaBHCHHI, CBOMIIMECS K  KBaJpaTHbIM, 2
peraeMsble.
38. Pemmenne TPHIOHOMETPHYECKMX YpaBHEHHH, pasioXeHHeM Ha MHOKHTEIH, 2
OZAHOPOIHbIC.
39. Ilpocreiimue TPUIOHOMETPHUCCKHE HEPABEHCTBA. 2
40. Crcrembl MPOCTSHITAX TPHTOHOMETPHUCCKHX YPABHCHHI, 2
IIpogheccuonansno-opueHmuposantoe cooepicanue (Cooepicanue NPUKIaOH020 MoOyIA) 2
41. IIpeobpazopanne TPHTOHOMETPHYECKHX BhIpasKEHH. Pemenne 2
TPHITOHOMETPHYECKHX YPaBHCHHIA U HEPABEHCTB.
IlpakTHyecKHe 3aHATH 2
42. KonTponsaas padbora Ne3 «OcHOBBI TPHTOHOMETPHIY 2
Pasnes 4. Cosepixanne yueGHOIo Marepuaia 26
Yucnopsle Gyskipn, nx | Jlekmmn, TeoperHuecKkue 3aHATHA 14
cBOHCTBA K rpaduKn 43. Yncnoras ¢ynkimms. OOmacte onpesielieHUs M MHOXKECTBO 3HadeHWit (yHKImMii. 2
YérnocTh, HEYETHOCTD, NEpHOANYHOCTS PyHKIHH. Criocobbl 3amanns (yHKIMIA.
44, Crenennble QyHKuuy, HX cBoicTBa B rpaduky 2
45, TlokasaresbHas | Jorapudmuueckas QyHKIAM, HX CBOHCTBA H rpadHKH. 2 OK 01. OK 02,
46. Tpuronomerpudeckue (Qynknua vy = sin(x),y = cos(x),y = tg(x),y = ctg(x). 2 OK 03, OK 04,
Hx cBoiicTBa 1 rpaguku OK 05, OK 07
47. ObparHble TPHIOHOMETPHYECKHE (DYHKITHH.
48. Haxoxenue o0acti onpeieneHus hyHKImii. 7
49. Viccnenosanne (DYHKIIHIT Ha 9€THOCTE W HEYETHOCTh. 2
50. Obnacte onpeneneHus H MHOKECTBO 3HAYCHWH TPHTOHOMETPHYSCKHX (QYHKIIHI. 2

YETHOCTH, HEUETHOCTD, ICPHOAHYHOCT TPHIOHOMETPHICCKUX (yHKIMI.
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Ipogheccuonansno-opuermuposanHoe cooepicanue (Codepucan e nPuUKAGOHo20 Mooy1a)

10

51. IlapaensHblii nepeHoc rpagukoB GyHKIHHA. 2
52. Cxkarue ¥ pactsokeHue rpadukos TpHIroHOMeTpHYeCKUX dyHKuuil. [IpeobpasoBanus 2
rpaKOB TPUrOHOMETPAHECKHX DYHKIHI
53. l'apmonngeckne konebanus. 2
54. Ucnosib30Banne CBOMCTB TPHTOHOMETpHYeCKHX (YHKIMH B mpodeccHoHaTbHBIX 2
3aja4ax
55. 3HaKOMCTBO C IPUMEHEHHEM T10KA3aTeIbHOI (hyHKIIMH. 2
IIpakTnuecKkue 3aHATHS 2
56. Konrponsnas pabora Ned « DyHKiuu 1 X rpapuKm) 2
2 cemectp 162
Paznen S. Coaep:xxkanne yueOHOro Mmarepuajia 24
DiIeMeHTHI JleknuH, TeopeTHYeCKHe 3aHATHS 14
KOMOWHATOPHKH, TEOPHH 57. IlepecranoBKy, pa3MeILCHUS, COYCTaHuUS 2
BEPOSATHOCTEH H 58. Pemenne koMOHHATOPHBIX 3a/1ad 2
CTATHCTHKH 59. Cnyuaitasre cobsiTis. BepostHoCTh COOBITHS 2
60. CoBmecTHBIE I HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH CYMMBI COOBITHIA. 2
YcinoBHas BepOSTHOCTh. 3aBHCHMbBE H HE3aBUCHMBIE COObITHS. TeopeMbl ©
BEPOATHOCTH IIPOH3BE/ICHHS COOBITHIA
61. Pemenue 3a1a4 Ha TEOPEMBI CIIOKEHUS U YMHOKEHUS 2 OK 01. OK 02
62. @opmyna nomHOH BeposTHOCTH. Dopmyna bepryu 2 OK 03’ 0K 0;"
63. Buasl cny4aifusix BenmwauH. OnpeneneHde MHCKPETHON ClydyaiiHOW BEIHYHHEL 2 OK 0 5’ OK 07’
3akoH pachpeleleHusl JMCKPETHOH ciydaiiHod BenmuuHbl. EE uuncnosbie d
XapaKTePUCTHKH
lIpogheccuonanvuo-opuenmupoeannoe cooepyHcanue (CoOOeplHcan e nPUKIAOH020 Modynn) 8
64. Bapuaumonssiii  psg.  [lomuror wactor u  rucrorpaMma.  CTarHCTHYECKHE s
XapaKTEPHCTUKH Psijia HaOmonaeMbIX JTaHHBIX
65. llenTpanpibie TenaeHnny. Mepsi pazdpoca. OTHOCHTENEHAS YAacTOTA COOBITHS. 2
66. [MTepeuyunas 0O6paboTka cTaricTUdecKUX JaHHbIX. [paduueckoe ux npeicrasieHue. 2
HaxosxieHue cpeiHuX XapakTepuCcTUK, HabmonaeMbIxX JaHHbIX
IlpakTHYecKue 3aHATHA 2
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67. KoutposbHas pabora NoS «DineMeHTsl KOMOMHATOPHKH, TEOPHH BEPOSTHOCTEH H

Pazuen 6.
[Tpoussoynas pyHkmmy,
€€ IpHMEHCHHE

VCKOPCHHE B MOMEHT BpeMEHH

CTATHCTHKHY
Coaepxanue yaeOHOTo MaTepuaia 26
Jlekuin, Teopernyeckne 3aHATHE 20
68. Onpeseenne YUCIOBOM MOCIENOBATEILHOCTH M cnoco0bl ¢e 3ajanus. CsoiicTea 2
4HCIIOBBIX IOCJEAOBarenbHOCTeH. OnpejielieEde npeena NOocieoBaTelIbHOCTH.
Beumcrense  mpeienoB  mochenoparenbHocted.  [Ipupamenue  aprymenta.
IIpupainesue GyHKIMH.
69. Ilpenen Gpynxnun Ha Geckoneanoctu. Ilpenen ynkimu B TOUKE. 2
70. 3agauyd, NOPHBOAAINKE K TIOHATHIO MPOM3BOMHOW. OmpeseneHne TPOH3BOIAHOMN. 2
ANTOpHTM OTHICKAHHS TIPou3BoHOH. Mopmynsl auddepenumposanus. [Ipasuia
JuGdepeHIHpOBaHUS
71. Ilpon3BoaHas HPOH3BEACHHS, YACTHOTO. 2
72. Hlpou3Bo;iHas TpUTOHOMETpUYecKnX (ynkimii. [Tpon3Boanas cnokHo# PyHKIHA 2
73. leomeTpudeckuii  CMbICH TIPOM3BOAHON (YHKIMH — yrioBolf Kod(duumest 2
KacarelbHOH K rpaduky (yHKUuMH B TOYKe. YpaBHCHHE KacaTelmbHOM K rpaduky
GyHKIEH. AJITOPHTM COCTABICHAS YPaBHEHHA KacaTeIbHOH K rpaduKy QyHKimu y =
f(x)
74. Bospacranne W yObBanue (GYHKIMH, COOTBEICTBHE BO3pacTaHus H yOsiBanus 2
()VHKLM 3HAKY IPOU3BOIHON. 3a1a41 HA MAKCUMYM M MHUHHMYM.
75. llousiTie  MPOHM3BOAHOM  BBICIIECIO IOPs/IKA, COOTBETCTBHE 3HAKA BTOPOH 2
[IPOM3BO/IHON BHITYKTOCTH (BOTHYTOCTH) (DYHKITHH HA OTPE3Ke.
76. TlonaTHe ACHMITTOTHL, CIOCOOBI HX ONpe/ieeH . AJITOPHTM HCCISIOBaHMs! (DY HKIKMH 2
u nocrpoeHnus ee rpaduka. Jlpobuo-nmseiinas QyHKHs
77. Haxoxenne HauOOJIbIIEI0 M HAMMEHBIICTO 3Ha4eHWi (yHKuMA. mocTpoenue 2
rpad)HKOBR MHOTOUJIEHOB C UCITOTH30BAHMEM alllapara MaTeMaTHYeCKoOro aHajin3a
Hpogpeccuonanbio-opueHMUPOSAHHOC COOEPIHCAHUE (COOEPHCAHUE NPUKIAOHOZ0 MOOYIR) Z
78. Hanmensmee W HanboJblee 3Ha4ueHne (yHKIHH Ha OTpe3Ke 2
IpakTHyecKkHe 3aHATHS 4
79. ®u3nveckuit (MEXaHMYECKHIT) CMBIC] IIPOH3BOAHOH — MIHOBEHHAsl CKOPOCTH H 2

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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80. KontponeHas padbora Neb «IIpoussoauas GyHKMH, e [IPUMEHEHHE)

Pasgen 7. Conepxanue yaedHOro MarepuaJa 14
ITepsooGpasznas Jlexnun, TeoperuyecKHe 3AHATHA 8
bynkmun, eé 81.3azaua 0 BOCCTAHOBIIEHWM 3aKOHA JBIKSHHS 110 M3BECTHOH ckopoctu. [lomstue 2
MpHMEHEHHe UHTErpHpOoBaHusA. O3HAKOMIICHHE C IOHATHEM HMHTErpaja W MmepBooOpasHoM s
Gyaxumn y = f(x). Pemenne 3amaq Ha CBs3b nepBo0OPa3HOH H €€ MPOU3BOIHOI,
BbIYMCIIEHHE TepBooOpaszHol s gawHo#t ¢yukmum. Tabnuma dopmyn s
HaXOKIeHUs 1eproobpasHbix. M3yueHnue npaBuia BeIYHCIICHHS 1epBO0OpasHOif
82. llonaTHe HEONPEICIEHHOIO HHTErPaJla 2
83. 3amaum, nmpuBOASHIME K NOHATHIO ONPEACICHHOIO HHIEIPaia — O BBLIYHCICHHH 2
IUIOIAAH KPUBOJMHEHHONH Tpamemumd, o mnepemMemeHwd Toukd. |loHsTHe OK 01, OK 02,
onpenenéHHoro uuTerpana. l'eomerpuueckuii 1 QU3NUECKUN CMBICIT ONPEJIEEHHOTO OK 03, OK 04,
unterpaia. ®opmyna Hutorona — JlekiGuuma OK 05, OK 07
84. TeomeTpHUECKHI CMBICT ONIPEIeTeHHOI0 HHTErpaia 2
Hpogheccuonanvno-opueHmuposanHoe codepicanue (codepicaniie npUKIaono020 Mooya) 4
85. I'eomerpuyeckuif cMbicn  omnpeneneHnoro ueTerpaia. ®opmyia Herotoma — 2
JleiGuuna.
86. Pemienune 3anay Ha NpHMEHEHUE HHTEIPala Uil BBIYHCICHUS QU3HYECKHX BEJTHYHH 2
U naomanei
Ipaxkru4yeckne 3auaTH 2
87. KontponsHas paGora Ne7 «llepBooOpasnas GyHKUHH, €8 IPUMEHEHHE) 2
Pasaen 8. Coaepikanue yue6HOro MaTepHAIa 6
Komnuiexcubie uncna | JIekuuH, TeOpeTHYECKHE 3aHATHS 2
88. Ilonsrne kommexcHOTO uncia. ConpsukeHHBIE KOMILTEKCHBIE Ynciia. Dopma sanucu 2
KOMIUIEKCHOTO 4Yhcna (reoMeTpHyeckas. TPHTOHOMETpHYecKas, airebpanueckas). gﬁ g; gi gi
Apudmernyeckue IeHCTBAS ¢ KOMILIEKCHBIMH YHCIIAMH OK 05, OK 0?‘
IpaxkTaYyeckue 3anaTas 4
89. Peuienne kBagpaTHbIX YpaBHEHUI B KOMIDIEKCHBIX YHCTaxX 2
90. M3pneuenne KOpHs N-HO CTEMEHH W3 KOMITIEKCHBIX YHCE 2
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Pasnen 9. Conepxanne yuedHOro MaTepHa.ia 22
VpagHeHus u Jlekinu, TeopeTHYECKHE 3aHITHS 18
HCpaBCHCTBA 91. PaBrOCHIBHOCTD ypaBHeHHH W HepaBeHcTB. Oupenesienus. OCHOBHBIC TEOPEMbI 2
PaBHOCHIIBHBIX [IEPEX0/IaX B YPaBHEHUSX H HEPABEHCTBAX.
92. O6ume MeTObI PEIICHHS YPaBHEHHH: TIEPEX0/i OT PaBeHCTRA (BYHKIHH K PABEHCTRY 2
apryMEHTOB Ul MOHOTOHHBIX (PyHKIUH, METO/ pa3iioKeHUs Ha MHOKHATEIH, METO/1
BBE/ICHUS HOBOH 1epeMeHHOMN.
93. @yHKUMOHATbHO-TpadHUeCKHil MEeTO/T pellieHAs YpaBHeHHH. 2
94. O61ue MeTo/Ibl pelieHHs HePaBEeHCTB: TIePeXo/l 0T CPaBHEHHA 3HaUYeHHH QyHKIHH K 2
CPaBHEHHIO 3HAYCHUH apryMEHTOB jUIsi MOHOTOHHBIX (DyHKIMI, METO HHTCPBAJIOB,
hyHKIHOHAIBHO-TpadHYeCKHi MeTON. OK 01. OK 02
95. Onpeaenenne Moxayns. Packpeitne Momyia mo onpenernenuio. [Ipocreiimue 2 OK 03’ OK 0 4'
ypaBHeHus ¢ moxyneMm. lIpumeHeHHEe pABHOCHIIBHBIX NEPEXONOB B OIPEICICHHBIX OK 0 5’ OK 07‘
THIIAX YPaBHEHHWIH ¢ MOIYIIEM d
96. [Ilpocreitmue HepasencTBa ¢ MoayneM. [IpuveHeHne paBHOCHIBHBIX MEPEXOTOB B 2
OTIpeICIICHHBIX THIIAX HEPABEHCTB C MOAYJIEM
97. CucreMbl pallMOHATBEHBIX YPaBHSHHIH 2
98. CucreMbl HPPAMOHAILHBIX YPABHEHHIT 2
99. CucTembl MOKa3aTeNbHBIX W TOrapu(MUYeCKUX YpaBHEeHUH 2
Ipogheccuonanvrno-opuenmuposannoe cooepycanue  (codeprucariue  HPUKIAOHO20 2
Mooyiis)
100. Pemenne TEKCTOBBIX 334 HPO(ECCHOHAIBHOIO COACPKAHNS 2
IIpakTHYecKHe 3aHATHI 2
101. KourponsHas padora Ne§ « YpaBHeHHs H HEPABSHCTBAY 2
Pasnen 10. Conepxanne y4eOHOro Marepuaia 16
IIpsiMble ¥ IJIOCKOCTH B Jleknnu, TeopeTHYECKHE 3AHATHS 8 OK 01. OK 02
NPOCTPAHCTRE 102. TIpenmer crepeomerpun. OcHOBHbIE MOHATHS (TOYKA, MOpPsSMast, MIIOCKOCTh, 2 OK 03' OK 0 4‘
npoctpaHcTBo).  OcHoBHBIE — akcHOMBI  crepeomeTpuu. lepecexaromuecs, OK 05" OK 07’

napannenbHBle W CKpeluBarommuecs npsambie.  [lpusmak ®m cRoifcTRO
CKpEIIHBAIOIIMXCS NpsMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUIYPBI
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103. Tlapanneneuple mpsamas u niockocth, Onpezenenne. llpusnak. Caoiictea (¢
JokazaresibeTBoM ). Pellienne 3aaaq

b2

104. lleprniennuxynsprabic mnpsMsie. llapamiensHeie npsMbie, NEPHCHIHKYISPHBIE K 2
miockoctd.  JlokazarenbctBo.  Ilepnennuxynsipusie  mnockoctu.  [Ipm3nax
NEPHEHIMKYJSIPHOCTH m1ockocTei. JlokasatesbeTBo. Paccrosuust B IpocTpaHCTBe.
105. llepnennuxyiidp M HaKJIOHHAs!. Teopema o Tpex nepneHMKy/spax. JlokaszarenseTo. 2
Yron Mesxxy NpsMoi B MIIOCKOCTBIO. YTOld MEWTY TIOCKOCTIMH.
Ipopeccuonanvro-opuenmuposantoe coodepycanue (codepicanue NPUKIAOHO20 2
MOOY/IA)
106. Terpasnp u ero 3nementel. [lapannenenunen u ero asmemenTsl. CBolcTBa 2
MPOTHBOINOIOKHLIX I'paHell U auaronanei napannenenunena. [loctpoenne ceuenmit
IpakTHyecKkHe 3aHATHS 6
107. TlapamiensHocTs JBYX IPAMBIX, NeprneHIHKYISIPHBIX TITOCKOCTH, 2
HEPHEHAMKYISIPHOCTD ILIOCKOCTEH.
108. IlepneHAuKYISIPHOCTH OPAMOM U I1JIOCKOCTH 2
109. Konrponsnas pabota Ne9 «IIpsambie H MIOCKOCTH B IPOCTPAHCTREY =
Paznen 11. Conepzkanne yaeOHoro MarepnaaJia 36
MHororpasHHKH ¥ Tejia Jlekuuu, TeopeTHYecKHe 3AHATHSI 22
BpalieHus 110. Tlonarue muororpanHuxa. Ero sineMenTol: Bepimuubl, pedpa, rpanu. Jlmaronans. 2
Ceuenue. BEIYK/IBIC # HEBBITYKIBIC MHOITOIPAHHUKHA
111. Tlonstue npusmel. EEé ocHoBaHmst B OoxoBbie rpanu. Beicora npusmsl. [lpsmvas u 2
Haksonnas npusma. [Ipasunbhas nmpusma. E€ ceuenne
OK 01, OK 02,
112. Tlapamnenenumnes, cBOHCTBAa MNPAMOYIoJbHOIO mapauienenunena, kyo. Ceuenwme 2 OK 03. OK 04
Kyba, mapayenenunena OK 0 5’ OK 07’
113. Ilapamuia n ee snementsl. Ceyenne mupaMunl. [lpaBriisHas nupamuia. YeeueHHas 2 ;
OHpaMuIa
114. TTnouraas GOKOBOH H MOJIHON MOBEPXHOCTH IPH3MBL, ITAPAMH/IBI 2
115. CumMeTpHsi OTHOCHTENBHO TOYKM, HpsiMol, miuockoctd. Cummerpust B KyOe, 2

napayielienurene, npusMe, nHupaMujic ITonsTie NpPaBUIBHOI'0 MHOI'OTI'PaHHHKA.
CroiicTBa HpaBHIBHBIX MHOIOTPAHHUKOB
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116. Tamarap u ero siemenTsi. CeueHre HHIMHIPA (IIApaJUICIbHOE OCHOBAHMIO H OCH). 2
Pazseprka s gpa. 1ionias moRepXHOCTH HAIHHIpA
117. Konyc u ero anementhl. Ceuenne konyca (mapaiieibHoe OCHOBAHHIO M IPOXOJIsIIee 2
yepes BepIINHY ), KOHHUecKHe ceueHns. Pazpeprka konyca. Ilnomaas nosepxnocTi
KOHYCa
118. Vceuennslii xonyc. Ero obpazyiomass u Beicota. CeueHHE YCEUEHHOrO KOHYCd. 2
[Tnomiah NOBEPXHOCTH YCEUEHHOI'O KOHYyca
119. Ilap u cdepa. B3aumnoe pacnosoxenuie chepst ¥ niaockocrd. Ceuenue mapa, 2
cepsi
120. Ilonstre 00 00néMe Tena. OOBEM Kyba U MPAMOYTOILHOIO Napa/lie/IeIUIe/1a. 2
Hpopeccuonanvro-opuenmuposannoe cooepycanue (CoOepucanue NPUKIAOHO20 6
Mooyan)
121. CummerpHs B IDHPOJIC, APXHTEKTYPE, TEXHHUKE, B OBITY 2
122. KomOuHaluy reOMETPHYECKHX TeJl ¥
123. Ucnonp3oBanne KOMOMHANW MHOIOIPDaHHHMKOB M Tel BpallieHHs B NPAKTHKO- 2
OPHEHTHPOBAHHBIX 3a/1a4ax
IpakTHYecKHe 3aHATHS 8
124. OObém mpu3mMbl 1 HpumEpa. OTHOMIEHEHE 00bEMOB IOJODHBIX TEIL. 2
125. O6nemb nupamuasl 1 konyca. O6sem mapa. [hioiaas noBepXHOCTH chepb 2
126. O0ObeMEl B ILIONIA 1A TOBEPXHOCTH MHOTOIPAHHHUKOB W TEIl BpalleHHs 2
127. Konrposnbaas pabora Ne 10 « MHOTOrpaHHHKH M TEja BpANICHHD» 2
Pazen 12. Copep:xanne yae0HOI0 MaTepHaaa 14
Koop JIHHATELI U BEKTOPBI Jlekuu, TeopernyecKue 3aHATHS 8
128. Bekrops! B mpoctpascTee. Croykenne W BEIMHTAHAE BEKTOPOB. YMHOKEHHE BEKTOpa 2
Ha yrcno. Komiuianapibie BEKTOPLL. OK 01, OK 02,
129. JlexaptoBbl KoopjMHaTBL B nmpocrpaHcree. llpocTeiimme 3anauym B KOOpAMHATAX. 2 OK 03, OK 04,
PaccrosHue MeX/Iy JIByMS TOUKaMH, KOOPAMHATHI CEPeIHHbI OTPE3Ka OK 05 OK 07
130. CxkamsipHoe  mpou3BefieHHe  BekTtopoB. Pasmoxenue  BekTopa 10 TPeEM 2 i

HEKOMTIINIAHAPHBIM  BEKTOpAaM. KDOp,EI,PIHaTbI BECKTOpa, CKa/SIpHOC MPOH3BC/ICHUC
BCKTOPOB B KOoOpAMHaATax, yrom MeEXIy BEKTOpaMH. YTOoJd MEXITY ﬂpﬁMOI‘:'l H
MIOCKOCTHIO, YTOJ MEKITY MIIOCKOCTAMH.
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131. Ypasuenue chepol. YpaBHEHHE IIOCKOCTH.

Ipogpeccuonanvno-opuenmuposannoe codepicanue (codepicarue NPUKIAOHO20 MOOY1:)

B, 2

132. KoopiunaTthas IUIOCKOCTb. BBIMHCICHHE pacCTOAHUN M IIOIa el Ha MIOCKOCTH. 2
KonuyecTpenmbie pacyersl
133. Hcnons3oBanue BEKTOPOB JUIA peLTeHHS 33,109 2
[IpakrHyeckue 3anaTus 2
134. Konrponsnas patora Nell «KoopauHaTsl B BEKTOPELD) 2
Paznen 13. Copepskanse yaeGHOIro Marepuaia 6
MuoxxecTpa. Dnementsl | JIekuun, TeopernuecKne 3aHATHS _ 4 OK 01, OK 02,
Teopun rpados 135. Tlonatue Mmuokectsa. [oamMuoxkecTBO. Onepanuy ¢ MHOKECTBAMHA 2 OK 03, OK 04,
136. llousrue rpada. Cessubiii rpad. Jlepeso, unki rpad) Ha ILIOCKOCTH 2 OK 05, OK 06,
Ipopeccuonansno-opuenmuposanroe codepicarue (Co0epIcan e HPUKIAOHO20 M0OY1A) 2 OK 07
137.  Onepanuwu ¢ MEOXKecTBaMH. PelieHne npHKIajHbIX 3a1a4 2
Ipomexyrounas arrecrauus (JK3amen) 12
Beero: | 295

s
ra




3. YCJIIOBUA PEAJIM3AIIUN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIINHBI

3.1. TpeGoBanusi K MEHHMAJbHOMY MATEPHAIbLHO-TEXHHYECKOMY ofecreeHHIo
Peaymzanusi yueGHoll qucnurniuHel Tpedyer Hanuuus yyeOHoro kabuHeTa, OCHAIIEHHOId
CTICTIHATH3HPOBAHAON yueOnoit Mebenbio U cpeicTBaMu 00y HeHHA.
OGopynoBanue yueOHOro xkabuHeTa: rmocaj04yHble MecTa N0 KOJIHYECTBY OOyYaroIHuXCs;
pabodyee MeCcTo TperiofiaBarens; KOMIUIEKT YHeOHHKOB MO MareMaTHKe; KOMILIEKT HamIAHbIX
n0coOMii; KOMILICKT TECTOBBIX U WHIMBHIYAIbHbIX 3a1aHH.
TexHnudeckme cpeacTtBa OOy4YEHHS: HMHTEPAKTHBHAS JIOCKA €  JIHHEH3HOHHBIM
NporpaMMHBIM obecrieuenneM, MyILTUMEAHIHOE 000pyA0BaHNe, CBOOOIHBIH A0CTYI B HHTEPHET
Ilpu peaymsanuu paGoucit nporpammsl yueOnoi jucnummmasl OYI1.04 «Matemaruka
MOET OBITh MCIOMB30BAHO MporpamMmmuoe obecrieuenue Big Blue Button (BBB), Moodle, -
JIUCK.

3.2. Uapopmanuonnoe obecneqenne, [lepeuenn pexoMenyeMbIx yaeOHbIX H3 AN,
WHTEPHET-PeCcypPCcoB, AONOTHATETLHOMH JTHTEPATYPbI

OcuoBHas auTepaTypa:

1. Maremaruka: anreOpa U Hadajga MareMaTU4eCKOro aHaimsa, reomerpus. Anrebpa M
Hayala MareMarn4eckoro anammsa. 10-11 kmacesl: 6a30BbIH W yIITyOIEHHBIN YPOBHH : YUeOHHK
II. A. Anmiumos, FO. M. Kossirun, M. B. Tkauésa [u ap.|. — 11-e uszn. — Mockea : [Ipocsemenue
2023. — 464 c¢. — ISBN 978-5-09-107210-5. — Texer : snexrpoussii // Iludposoil
obpa3zoBarenbHbIH pecype IPR SMART : [caidT]. — URL
https://www.iprbookshop.ru/132452.html (aara o6pamenns: 17.08.2023). — Pexum noctyna
JUTSL ABTOPUBHP. TIOR30BaTENeH

2. Maremaruka: anrebpa u Hauaia MaTeMaTHIECKOro anasmusa, reomerpust. I'eomerpus: 10
11 xnmaccenl: 6a3oBbiH ¥ yriay0inéuubiit yposas : yaebruuk / JI. C. Aranacss, B. @. byry3sos, C. b
Kagomues [# ap.]. — 11-e 31, — Mockga : [Ipocsemenne, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — Texer : anexrponnsii // Lndposoii o6paszosarenshsii pecype IPR SMART : [caiir]
— URL: https://www.iprbookshop.ru/132455.html (mara obpamenus: 17.08.2023). — Pexnm
JOCTYTIA: I ABTOPU3UD. MOIb30BATENEH

3. UpiOyas JLM. Anrebpa: cuCTeMBI JHHEHHBIX YypaBHEHWH, apudMeTHuecKue
MPOCTPAHCTBA, MHOTOYWIEHBI ¢ KOMILIEKCHBIMU Ko duuuenTamu. Kype nexkuuii [DnexTpoHHbIi
pecype]: yuebuoe nocobue/ Lipibynst JLM., lllapmosa E.E.— D5eKkTpoH. TeKCTOBbIC JaHHBIC.—
M.: MockoBckuit nefarorudeckuii rocynapcrsennbiit yausepeuter, 2022.— 100 c.— Pexum
nocryna: https://iprbookshop.ru/122486.— IPR SMART

4. Jlapun, C. B. AnreGpa: MHorounensl : yqebHoe nocodue s cpeiHero npodeccHoHanbHOrg
o6pazosanus / C. B. Jlapun. — 2-e m3a., uenp. u jon. — Mocksa : H3naresscreo HOpaiir, 2023, —
136 ¢. — (Ilpodeccuonansuoe odpaszosanue). — ISBN 978-5-534-07828-2. — Teker : 21eKTPOHHBIH /
O6pazosarensHag muargopma [Opaiir [caiit]. — URL: https://urait.ru/beode/515758 (aara obpatenus
21.08.2023).

5. Iloranos, A.Il. Jluneiinas ajreOpa W aHaIMTHYECKas TEOMETPHS : YUEOHUK X
NPaKTHKYM JUis cpemHero mpodeccuonamsHoro obpazosanusi/ A. I1. Iloranos. — Mocksa
Hanarenscrso [0paiit, 2023. — 310 ¢. — (IIpodeccuonansroe obpazoranue). — ISBN 978-5+
534-01061-9, — Texer : smektponnsni // O6pazosarensHas mniaardopma IOpaiir [caiit]. —
URL: https://urait.ru/bcode/513598 (nara obpamenns: 21.08.2023).

JononuuTtenpHas auTeparypa:

1. Anre6pa u nayana anaimza. Temarudeckue Tectsl, 10-11 knacce / coctaurenn JI. O}
Jlenumesa, I1. M. Kamaes, H. B. Kaproxuna. — 2-e u3a. — Mocksa : BAKO, 2021, — 97 ¢. —
[SBN 978-5-408-05744-3. — Texer : anexrporssii // [ludposoii o6pazosarensublii pecype PR




SMART : [caiit]. — URL: https://www.iprbookshop.ru/125152.htm] (mata obpameuus:
21.10.2022). — Pexum noctyna: st aRTOPU3HD. MOJIL30BaTENeH

2. Jlybsruna, E.H. Jluselinas anreGpa: ydeGHoe mocobue 18 CpesHero
npodeccronanbHoro obpazosanus / E. H. Jlyosiruna, E. M. Beutomos. — 2-e u31. — Mocksa :
Wzparenscrso Hpaiit, 2023. — 150 ¢. — (IIpodeccuonansroe obpasosanue). — ISBN 978-5-
534-12504-7. — Texcr : omexrponnsii // Obpazosarensas miargopma IOpaiit [caiit]. —
URL: https://urait.ru/bcode/517608 (nara oGpamenns: 21.08.2023).

3. Manyrun, B. A. Jluneitnas anrebpa aasi 5KOHOMHCTOB. Y4eOHMK, MPaKTHKYM H
cOopHuk 3axay: i cpeawero mpodeccromanproro  ofpasoeanus / B. A. Manyrum.
5. A. Pommna. — Mocksa : Msparenscrso IOpaiit, 2023. — 478 c. — (ITpodeccuoransuoe
obpasosanue). — ISBN 978-5-9916-8802-4. — Texrcr : snekrponusli / OGpasoBarensHas
miarpopma  FOpaiit  [caift]. —  URL: hitps:/urait.ru/bcode/513569 (nata  obpameHus:
21.08.2023).

Hnrteprer-pecypest:

1. www.yaklass.ru 00pasoBare/ibHbIi HHTEpHET-peCypC Ui ILIKOJLHHKOB, CTY/IEHTOB,
yuuTenei u posiuTeneii.

2. www.fcior.edu.ru (Madopmanuonnsie, TPEHHPOBOYHBIE W KOHTPOJIBHBIE MATEPHAIET).

3. www.school-collection.edu.ru (Eaunas kominekmuu  1muppOBBIX  06pa3zoBATEIbHBIX
pEeCYpCOoB).

4. http://eor.it.ru/ (yueOGnbIi nopTai 1o ucnoib3osanuio DOP).

5. hitps://www.uchportal.ry/ (Yuurensckuii nopran. Ypoku, Npe3eHTaIuH, KOHTPOIbHBIE
paboThl, TeCThbl, KOMIbIOTEPHbIE MPOTPAMMEL, METOIHYECKHE Pa3paloTKH 10 PyCCKOMY

A3BIKY W JIUTEpAType).

6. hitp://www.ucheba.com/ (O6pasoBarensusiit nopran « Yueba»)

3.3. Meropuieckoe ofecnevenne 06pa3oBaTebHOIO mpouecca /s  obyueHns
HHBAJHIOB U JIHI C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 310POBbS

YCnoBHsl OpraHu3alMy H COHepiKaHMe 00yveHWs W KOHTPOJsS 3HAHWH HHBATHIOB W
obyqatormxcs ¢ OB3 no ancnmmnnmse «Matematikay onpeensioTes mporpaMMoil THCIIHIUIHHEEL
aJlanTHPOBAHHOM IPY HEOOXOAUMOCTH Jisi O0YUSHHS YKa3aHHbIX 00y YAIOLIHXCS.

Opranusaiust 06yueHns, TeKyluei # IpoMexKyTOUHON aTTecTanuH CTYICHTOB-HHBAIHIOB
u cryfeHtoB ¢ OB3 ocyuwecTrisercs ¢ yuetoM 0COOCHHOCTEH NCHXO(H3HIECKOTO Pa3BHTHA,
HH/IUBH/TYAITBHBIX BOZMOXKHOCTEH B COCTOSHHUS 30POBh TAKAX 00y YarOIIUXCS,

Viexomst 13 cuxo(hu3u4eckoro pa3BUTHS ¥ COCTOSHHUS 3A0POBbS CTYIEHTOR-HHBATHIOB H
cryaentoB ¢ OB3, opranusylorcs 3aHsTHS COBMECTHO C APYTMMH OOYYaIOIUMHCH B OOIIHX
rpynnax, HCMOAb3ys COLHUANbHO-AKTHBHEIE M pe(IeKCHBHBIC METOIBI OOYydYeHHs CO3IAHMS
KOM(OPTHOIO MCHXOJIOTHIECKOTO KITHMATA B CTYACHUYECKOH IPYIIIE HITH, IPH COOTBETCTBYIOLIEM
3afB/ICHHH  TAKOrO O0yYaloWIerocs, 10 HHAWBHIYATRHOH HporpamMme, KOTOpas SBISETCS
MOM(ULMPOBAHIBIM BAPHAHTOM OCHOBHOHl pabouell mporpamms! mucrmmmEbL [lpu 9toM
COMICP)KAHUE IPOrpaMMBbl IHCHMIUIMHBI He W3MeHsercs. M3meHsiorcs, kak npasuio, (GopMmbl
00y4eHHs H KOHTPOIIS 3HAHHH, 00pa30BaTE/IbHBIC TEXHOMOTHH | IH/TAKTHICCKHE MaTCpPHAIBL.

OGyucnne CTyAeHTOB-MHBATHIOB U CTyAeHTOB ¢ OB3 Takike MOMXeT OCYIIECTRIATHCS
WH/THBH/TYaIbHO W/WJIH ¢ IIPHMEHEHHEM JIHCTAHITMOHHBIX TEXHOIOTHii.

JucranuuonHoe  oOyuenume  oOeCHEUHBACT  BO3MOMKHOCTD KOMMYHHUKaui ¢
NpEnojiaBaTelieM, a TaKKe ¢ APYyruMH o0y4yaeMbIMHM TIOCPEACTBOM BeGHHAPOB (Hanmpumep, ¢
HCITO/Ib30BAHUEM TporpamMmer SHjaeke TeinemocT). 4TO CMOCOGCTRYET CIUIOYEHHIO TPYMIibI,
HaNpaBiIgeT y4eOHYIO IPyINIly HA COBMECTHYIO paboTy, obCyXkiueHHe, IPHHSTHE TPYINOBOTO
peLIeHus.

B yuebnom mpouecce s NOBBINEHHS YPOBHS BOCHPHSATHS M HEpepaboTKH yueGHOM
VH(OPMALMY CTYNEHTOB-HHBATHIIOR W cTyienTor ¢ OB3 npuMeHMIOTes MyJIBTHMCIHHHbE 1
CTICIMATM3MPOBAHHbBIC TEXHHYECKHE CpPencTBa TmpueMa-nepelaun ydeGHod wundopmaruu B
AOCTYNHBIX (hOpMax Uls CIYACHTOB € PA3IHHBIMH HAPYNICHHAMH, 0GECICUMBAETCS BBITYCK
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aNMbTEPHATHBHLIX (OPMATOB  II€YATHLIX MATepPHATOB (KPYMHBIH MWPHQT), IIEKTPOHHBIX
00pa3oBaTeqbHBIX pecypcoB B (opMax, ajalTHPOBAHHLIX K OTPaHHYEHHSM 370POBBSA
00yHaroIMXCsl, HATMYHE He0OX0MMOT0 MaTePHATBHO-TEXHHYECKOr0 OCHAIIICHHUSL.

[TonGop u paspaborka y4eOHBIX MATCPHAIOB TPOH3BOUTCS TIPEMO/IABATENEM C YUETOM
TOr0, 4TOOBI CTY[IEHTHI C HAPYMCHHSMH CIyXa MNOIYYaid HHOOPMALMIO BH3YATLHO, C©
HapyLICHHSIMH 3pEeHus — ayHaNbHO (HAIpHMEp, ¢ HCTONB30BaHHEM HpPOrpaMM-CHHTE3ATOPOR
peun).

Ipumeuanue: Ilpenooasamenu, yueOuvie Kypcbl KOMOPsIX mMpeGyiom om cmyoenmod
BHINOJIHEHUS ONPEOCNICHHBIX CREYUPUHECKUX 0elCmEUl U NPeocmaGIsIoOuUx cobot npobaemy i
deucmeue, HegbINONHUMOE QN CHIYOEHIMOB, UCTILIMBIBAIOWUX MPYOHOCMU C NEPEOGUNCCHUECM UL
peuvio, obasanvr 6 PIIJ{ ywecmv smu ocobennocmu u npeoiazams cmyOenmam-uneanuoam u
cmydenmam ¢ OB3 aremepnamusnbie Memool 3aKpenIeHUs U3VIaAeMo20 Mamepuaia.

Jlis ocymecTBaeHUs NPOLEAYp TEKYLEro KOHTPOIS YCTIeBAeMOCTH M MPOMEXYTOUHOMH
arTecTanuu oOyuaromuxes HHBAIHAOB W Jml ¢ OB3 (oH/ O1eHOYHBIX CPEICTB 110 JUCHHITHHE,
NO3BOJISIFOIMH OLEHHTH JIOCTHIKEHHE MU PE3yIBTATOB 00YYEHHS H YPOBEHB CHOPMHPOBAHHOCTH
KOMTISTEHITMIA, TIPElyCMOTPEHHbBIX Y4eOHbIM 1UIaHOM U pabouell HporpaMMol IMCHHIIIHHEL,
ajianTApyeTes s 00y4aromHXes: HHBATHM/IOB U JIAI] C OTPAHHYCHHBIMH BO3MOXKHOCTAMH 3/10POBbS
C Y4eTOM HHIMBHIYaIbHBIX HCHXO()H3HOIOIHHYECKUX OCOOCHHOCTEH (YCTHO, NMHCHMEHHO HA
Oymare, MUCbMEHHO Ha KOMIbIOTepe, B (opme TecTHpoBaHus u T.I.). [lpu HeobXoauMocTH
o0y9arommMest  TIPEAOCTAB/ISIETCSL  JIONOJIHMTEILHOE BpEMsl JUIS NOATOTOBKM OTBETA TIPH
HPOXOXKICHHH aTTeCTAllHH.




4. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHMUSI
OBILEOBPA3OBATEJIbHOM JUCLUTTIIMHBI

KOHTpOIIL H OIICHKa pe3YyJIsTaTOB OCBOCHHUS oﬁmeoﬁpmoaaTenLHoﬁ JHCIHATITHHE]
PACKPBIBAOTCA YCPC3 ANCHHIUIHHAPHBIC PC3VIIBTATEL, HAlIPABICHHBIC Ha dJODMH.]JOBaHH{? 00LIHX K1
IlpOCIJeCCHOHaJIbHBIX KOMIICTCHLIMI 110 pasiciaM H TeMaM COACPIKaHHuA y‘IeGHOFO MarcpHala.

Ob6masn/mpodeccnonabuas
KOMIIETeHIHsI

Paspnen/Tema

Tun oueHO4YHBIX

OK 01. Buibupars cnocobsl penieHus
3aaay npoeccHoHaTLHOM
JSTE/IbHOCTH NPUMEHUTEIBHO

K pas/MuHbIM KOHTEKCTaM

OK 02. HcnonszoBarh cOBpeMEHHBIS
CpeAcTBa  MOMCKA,  adHaJWza |
uHTEepriperalui  uHGopMauuMH, W
WHAOPMALIMOHHbIE  TEeXHONOTHH IS
BBIMOTHEHUA 3ajay
npoeCcCHOHAIBHON eI TeNbHOCTH

OK 03. TlnanupoBarh ¥ peayn30BbIBaTh
coOcTBeHHOE npodeccHOHANIbHOE M
JIMYHOCTHO® pasBHUTHE,
MPEANPUHUMATENLCKYIO IeSTeTLHOCTD
B npodeccHoHanbHOH cepe,
YICTIOB30BATh 3HAHUA 10 (PUHAHCOBOH
rPaMOTHOCTH B PA3TUYHBIX JKH3HEHHBIX
CHTYyaLMaX

OK 04.
B3aMMOJEHCTBORATE U
KOJI/IEKTHBE M KOMaH/e
OK 05. OcyuwecteisiTe YCTHYK H
MUCbMEHHYIO  KOMMYHHMKalMIO  Ha
rocyaapcTBEHHOM f3blKe PoccHICKOH
®Depepauny ¢ y4etoM 0coOeHHOCTeH
COLMAILHOTO H KyAbTYPHOTO KOHTEKCTA
OK 07. CopmeiicTBoBaTL COXpaHEHUIO

DddekTHBHO
paborare B

OKpyKaroLeii cpeabl.
pecypcochepemeHHio, MPUMEHSTh
3HaHWA 00 M3MEHEeHWM KiuMmara,
MPUHLMITBE GepexIuBoro
NPOU3BO/ICTRA, spexTurHO
NeicTBOBATE B Ype3BhIYANHBIX
CHTYALIAX

8%, 10, 11, 12,13,

MEpOonpHATHI
Paspensi: 1, 2,3,4,5,6,7, | [lucemeHHb1i koHTpOIS B hopme:
9, 10, 11, 12. - KourponsHas paGora Nel
«Maremaruka OCHOBHO¥
LIKOJTBD)
- Kourponbnas pabora Ne2
«Kophn, CTEelEeHH
norapudmon
- Koutponbhas pabora Ne3
«OCHOBbI TPUIOHOMETPUHIY
- KourponbHas paGora  Ned
«DyHKIMN ¥ 1X rpadukuy
- KonurponbHas pabora N5
«DnemMeHTb!  KOMOUHATOPHKH,
TEOPUM  BEPOATHOCTEH
CTATHCTUKHY
- Konrponbnas pabora  Neb
«[TpousBoanas ¢yHkuum, eé
NPUMEHEHHE»
- Koutponbhas paGora Ne7
«Iepeoobpasnas GyHKUMM, eé
HPUMEHEHHEY
- Konrponsnas pabora Ne§
«YpaBHEHUS ¥ HEPABEHCTRA»
- KourponbHas paGora N9
«ITpsMble M TIOCKOCTH
MPOCTPaHCTBEN
- Kourtponbnaa pabora Ne 10
«MHoOTOrpaHHUKH W Teda
BpALIEHHS»
- Kourtponbnas pabora NQH;
«KoopiuHaThl U BEKTOPLI» |
Paznensr: 8,13. Verustit onpoe l
- OmpeneneHus '
= @JINOPHTMBI i
- mpaBmia :
Pasnensr: 1, 2,3,4,5,6,7, | [IpomexkyTouHas arrecrauus {
1
!
f

sx3amer B | 1 2 cemecrpax
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O6mue KPUTEPHH ONEHKH Pe3yILTATOB OCBOECHHS Y4e0H0i IHCHHTIHABI

B yCTHBIX H NHCEMEHHBIX OTBETAX CTY/ICHTOB Ha IPAKTHYCCKHX (CEMHHAPCKUX) 3aHATHAX
B COOOIMEHHAX | JOKIa/ax, ycce U Apyrux Gopmax ay uTopHON H CaMOCTOATENBHOH paboThl, 4
TAKXKE B TEKyIIHX KOHTPOJBHBEIX padoTax yuuThIBaKOTCS: [JIyOMHA 3HAHUWY, BIaJeHHE
HEOOXOAUMBIMH YMEHHUAMH (B 00beMe MPOrpaMMBl ), JIOTHYHOCTE H3JIOMKEHHS MATCPUIIA, BKIIOYAS
00061IeHN, BBIBOIBI, COOMIOJEHHE HOPM JIHTEPATYPHOH peyH.

OLeHKy «0TIHYHO» 3aCTyKHBACT CTY/ICHT, TBEPIO 3HAIOIMII IPOrpaMMHBI MaTepuall.
CHCTEMHO ¥ TPaMOTHO W3JIaraioluii ero, JEMOHCTPUPYIOIIHH HEOOXOAUMEIH YpOBEHH
KOMIICTCHLMHA, 4ETKHME, CIKAThle OTBETHI HA JIOTOJHUTENBEHBIE BOMPOCKL, CBOOOIHO BIaACIOLIM
NOHATHHHBIM alllIapaToM.

Onenky «xopomo» 3acTy)KHBaeT CTYACHT, IIPOSBUBILUHI MONHOE 3HAHME MPOIPAMMHOT
Marepuaia, ACMOHCTPUPYIOLMH c(hOPMHPOBAHHBIE HA JIOCTATOYHOM YPOBHE YMEHHS H HABBIKH,
yKazaHHbIe B TIpOTpaMMe KOMITCTEHIIHH, JOIYCKAIOUMA HeNPUHIMIIHAIBHLIE HETOYHOCTH IPH
H3JI0KCHHH OTBETA HA BOTPOCHL.

O1eHKy «yA0BJIETBOPHTEIBLHO» 3aCIYKHBACT CTYACHT, OGHAPYKUBIIHM 3HAHUS TOJBLKO
OCHOBHOI'O MATCpUA/IA, HO HE YCBOMBLIMI JETaJIM, JOIYCKAOUMHi OMHOKHA NPHHIHIHAILHOTO
XapakTepa, JIEMOHCTPUPYIOIMH He [0 KOHIA C(HOPMHPOBAHHBIC KOMIETEHLUHH, YMEHMUS
CHCTEMATH3HPOBATL MAaTEPHAJL U JIeNaTh BHIBODI.

OneHKy «HeyI0BJCTBOPHTEIBHO» 3aCiyKHBACT CTYJICHT, HE YCBOMBIIHM OCHOBHOIO
COJCpIKaHus MaTrepHasa, He YMEIOUH CHCTEMATH3HPOBATh HHPOPMAITHIO, eTaTh HEOOXOAMMBIC
BBIBOJIBI, YETKO M IPAMOTHO OTBEYATh HA 3aJaHHBIE BONPOCEL ASMOHCTPHPYIOMHN HH3KHI
YPOBEHb OBJIa/IeHHA HEOOXOIUMBIMU KOMITETCHI[ISIMH.

OuennBanue CTYAEHTA HA IKIAMEHE 110 yuebHOo# AncunmimHe

OueHKa «OTJIHYHO» BBICTABIAETCS CTYAEHTY, €CIH OH IIyOOKO M TIPOYHO YCBOMI
NpPOTpaMMHBIH MaTepHall, HCYEPIbLIBAIOLIE, NOCIeI0BATEIbHO, YETKO H JIOTHYECKH CTPOHHO ero
M3JIaraetT, yMeeT TECHO YBSI3bIBATb TEOPHIO C NPAKTHKOH, CBOOOIHO CIIPABISETCS C 3aavyaMu,
BONIPOCAMM M JIPYTHMH BHIAMU TPUMEHEHHWS 3HAHWYU, HE 3ATPYJAHSETCS € OTBETOM IIpu
BH/JOM3MEHCHMH  3a/laHHil, TMpaBmwibHO OOOCHOBBIBAET [pPHUHATOE peNieHHe, BiazeeT
Pa3HOCTOPOHHHMH HaBBIKAMH W MPHEMAMH BBITTOTHEHHS TPAKTHUSCKHX 3a/1a4,

O1eHKa «X0pOHIo» BBICTABISIETCS CTYACHTY, €CIM OH TBEPJO 3HAET Marepuall, rpaMOTHO
M TI0 CYINECTBY M3NAraeT €ro, He JONycKas CyNIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC,
NPaBHJILHO [IPUMEHSET TEOPETHYECKUE MOJMKEHHS MMPU PEUIeHHH NPaKkTHYECKHX BOMPOCOB U
3aJ1a4, BIafeeT HeoOXOTHMBIMA HABBIKAME H IIPHEMAMU HX BHIOJIHCHHUS.

OueHka «y/10BJ1eTBOPHTEILHO» BLICTABIISETCS CTYJICHTY. €CIIA OH WMEET 3HAHHS TOIHKO
OCHOBHOTO MarepHasna, HO He YCBOHI €ro jeraneif, JAOIMycKaeT HETOYHOCTH, HEIOCTATOYHO
npaBuiibHBIC (OPMYTHPOBKH, HAPYINEHHS IIOTHHYECKOH IOCIeNOBATEIbHOCTH B H3JIOKSHHH
MPOrPAMMHOTO MATEPHANA, HCIIBLITHIBACT 3aTPYHEHHS TIPH BBITOITHEHIH TPAKTHYSCKUX padoT.

OueHka «HeyJ10B/JETBOPHTEAbHO» BLICTABISCTCS CTYACHTY, KOTOpbIi HE 3HaeT
3HAUUTENBHOH YAaCTH TMPOrpaMMHOTO MaTepualia, JIOMyCKaeT CYHIECTBEHHBIE OMMOKH,
HEYBEPEHHO, ¢ OONBIIHMHU 3aTPYIHEHHSIMH BBINOIHAET HPAKTHYECKHE PaboThI.

Ilepedyerb BONPOCOB AJIst MOATOTOBKH K YIK3aAMEHY
no yqaebHoi qucnumimae «MaremMaruka»

OCHOBHBIC TPHIOHOMETPHYCCKHE QOPMYIIbL.
DOyHKIHA y=sinX, ee rpaduk u CBOHCTBA.
DOyHkums y=cosx, ee rpad ik H CBOHCTBA.
OyHKIMs y=tgX, ee rpadHK U CBOHCTRA.
Oyukuus y=cigx, ee rpapux 1 cBOHCTBA.
[TpeobpazoBanne rpaduKoB.

YeTHbIC ¥ HEYETHBIE (PyHKIIHH.
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8.
9
10.

1L
12.
13.
14.
15.
16.
17.
18.
19.

20.
Z1.
22.
23.
24,
25,
26.
27
28.
29.
30.

Bospacranue, yObiBanue QyHKIHH. DKCTPEMYMBIL.

Cxema ucenenopanus (yHKLHHA.

APKCHHYC, apKKOCHHYC, apKTAHTEHC, aPKKOTaHTEHC.

Onpenenenne npousBoaHoi. [Ipupaiienne aprymMenTa. npupaiienie GyHKImH.
[TpaBua BEIYHCITICHUS TIPOU3BOTHEIX.

IIpousBoHas cloxHOMH QyHKIUN, TPUTOHOMETPUIECKUX (DY HKITHIA.
Ocnosuble popMyst AuddepenipoBanus.

Kacarenbnas k rpaduky QyHKIHN.

lIpoussoHas B TeXHUKE U (usmKe.

Ipu3nax Bo3pacTanus WK yObIBaHWS (hyHKITHH.

Kputnueckue Touku QyHKIHH, MAKCUMYMbI i MEHEMYMBL
Haubonbinee u HanMeHbIIee 3HAYCHUS (PYHKITHH.

Ilepeoobpaznas. OcHOBHOE CBOICTBO 11€pBOOOpa3HOI.

Tpu npasuiia HAXOKAEHHS TPOU3BOIHBIX.

TaGmuua neprooOpasHbIX.

ITnomane kpuBoIMHEHHOMN Tpaneruu. ®opMyna Herotona-JleliGHuia.
KopeHb n-oii cTenenu 1 ero cBoicTaa.

Crenens ¢ panHOHATBEHRIM ITOKA3aTEICM U €€ CBOWCTBA
INoxazarenbHas QyHKIHs, ee rpaduk u cBoiicTBa.

Jlorapudmsl 1 UX cBoiiCTRA.

Jlorapudmuueckas GpyHKIHS, ee rpaduk H CBOHCTRA.

[Ipumenerue nnTerpasia.

ITpoussosnas mokasarenbHol W norapupMHUecKoll (yHKUME, HepBooOpazHast

MOKa3aTeIbHO#N (QyHKIUH.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51,
52.
53.
54.
55.
56.
57.
58.

AKCHOMBI CTEPEOMETPHH.

Ipocreiiime reoMeTpHIeCKHE TEA U HX MOBEPXHOCTH.
[MTapaniebHOCTE NPSMBIX, MPAMOM H TLIOCKOCTH.

Biaumnoe pacrionokeHue mpsMbIX B IPOCTPAHCTBE.

[lapannenbHOCTD IIOCKOCTEH,

Terpasap u mapajanenenue.

TleprnenaMKyITPHOCTD IPAMBIX U TTJIOCKOCTEH,

[lepreH UKy SIp ¥ HAKJIOHHLIC.

JIByrpaHHsIi yrod.

IonaTHe MHOrOrpaHHHKA. BBITYKIIbIC H HEBBIYKJIbIe MHOTOTDAHHHKH.
Teomerpuueckoe Teno.

Ipuama. [psimast, mpaBuibHas, HaKiIOHHAsS. OObeMbI IPA3MBL
Ilupamuna. ITpaBunbHas nupamuia 1 ee coiictsa. Anodema, O6beM IHPaMUIbL.
YcevenHas miapaMua.

IIpaBunbHbIE MHOTOTPAHHUKH.

CHMMETpHS B IPOCTPAHCTBE.

CnoxxeHHe H BLIYHTaHHE BEKTOPOB (rpaduueckm),

YMHOXKEHHE BeKTopa Ha uncio. CBOHCTBA YMHOKEHHS.
Kommnanapasie Bextopsl. [Ipasuio napannenenuneaa.
[IpsimoyronbHas cucTeMa KOOp/MHAT B TPOCTPAHCTRE

[TpaBuio cymMMEL, pa3HOCTH, NPOU3BEICHHUS BEKTOPA HA YHCIIO.
lIpocreiimue 3amauu B KOopIuHATAX.

CxansgpHOe IPOH3BECHUE BEKTOPOB.

LlenTpanbHas, ocesas, 3epkaibHas cumMerpus. [lapamensusrii nepexoc.
[Mumanrap. Tlnomans MOBEPXHOCTH WJIMHJPA H €10 00beM.

Konyc. [Lnomans noBepXHOCTH KOHYCA | €10 o0seM.

Cdepa u map. [Tnomazs cdhepst, 00bem mapa.

Kacarenenasg nnockocts K chepe.
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59. [Torngarue o6bpemoB. CoiicTBa 00BeMOB.
60. [lonsiTye mapoB cerMenTa, MapoBOro ClIos, MApOBOro CEKTOpa W HX 00BEMEL.
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