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OBILAS XAPAKTEPHCTHKA PABOYEN IIPOI'PAMMABI
OBIEOBPA3OBATEILHOM JIMCIHUIIAHBI OYIL.04 MATEMATHKA

1.1 MecTo IMCHEILIHHEI B CTPYKTYpe npodeccuonansnoii ofpaosare sHOH NporpavmLl

CIIO:

O6meobpazosarenshas aucuummaa OYIL04 Matemarnia ABIAETCA 00s3aTeIBEHON 4acTRIO
06meobpa3oBarenbHO0 HUKAa 00pa3oBaTe/bHON NpPOrpaMMel B COOTBETCTBHM C @I'oC no
cnenuansrocTH: 09.02.07 HudopMaruossble CHCTEMBI H IporpaMmuposanme, 35.02.12 Canoro-
napkoBoe u nanguwadTHoe crpourtesbeTso, 38.02.01 DxoHomuka Gyxranrepckui yuer (1o
orpacmim), 43.02.16 Typusm m roctenpuumerso, 38.02.07 bankosckoe perno, 40.02.04
OpucnpyaeHIHA,

1.2. Head » IIaHHpPYeMbIe Pe3y/bTaTbi 0CBOSHHS THCIHILIMHDI

1.2.1, eas JRCHHNIHHLI

Conepixanpe nporpaMmel 06meobpa3osarenbHON AHCLIUTUTHHEEL OVII.04 «MaremaThi:
HaIpAaRJIeHO Ha JOCTHXCHHE PE3YNBTATOR €€ H3YHMCHH B COOTBETCTBHH C Tpeboparuimu DLOC
COO c¢ yuetom npodeccronansHo# HanpasnerHocTy T'OC CIO.

1.2.2. [I1aHnpyemMble pe3yibTarhi OcBOeHHs 00meo6pazoBaTebHOH JAMCHNIINHLI F
coorBererBun ¢ ®I'OC CITO u Ha ocnose ®T'OC COO

OcoBoe 3HATeHNe JACIMILTAHA HMeeT pH (hopmupoBanuy n passuTiu OK u TTK.



Obmue xkoMnerenun

ILnanupyembie pesyabTars! 00yueHnst

O6mune!

JAucunniuaapubie’

OK 01 Beibupare criocofsi
penicHHs 3a1au
npodeccrHoHaIBHOI
VICATENBHOCTH
MPHMEHHTEILHO

K PasTHYHbIM KOHTEKCTAM

- FTOTOBHOCTH K TPY Ly, 0CO3HAHHE [ICHHOCTH MacTEpPCTERA,
TPy A0I00He;

- FOTOBHOCTE K aKTHBHOM JIeATENBHOCTH]
TCXHOJIOTHYECKOH W couMankHOH HampaBlIeHHOCTH,)
CIIOCOOHOCTE  MHHIHMPOBATh,  IUIAHHPOBaTh  H
CAMOCTOSATE/ILHO BEHIOIHATE TAKYIO JIeATC/IbHOCTE;

- HHTEpeC K pasmuuHeiM cdepam npodeccroHanbHOIM
IesITEe/IbHOCTH,

OBnagenue VHHBEpCATLHAIMEA
TO3HABATCILHBIMH [IEHCTBHSAMIH:

a) 0a30BbIe TOTHYECKHE JICHCTRHSA:

- CaMOCTOSATE/IbHO (POPMYIIMPOBATH H aKTYaJIH3UPOBATH
podJeMy, pacCcMaTpHBATh €€ BCECTOPOHHE;

y4eOHBIMY

- YCTaHaBIHBATH  CYMIECTBEHHBIH  IIPH3HAK
OCHOBAHHS Ui  CPaBHEHH#A, KlacCHQHMKALMH H
0000 meHHs;

H KPHUTEPHH UX JOCTHIKEHHA,

FBJIAJIETh MCTOaMH 10Ka3aTe/IbCTB, AMMOPATMAMHY PEIlICHHsI
pamat; ymenue (popMyIHPOBATE ONpEIeNeHHs, AKCHOMBI H
TCOPEMBIL, NIPHMECHATE HX, IHPOBOAHTE JIOKA3aTENEHEIC
PACCYIKIICHAA B XO4€ peIleHns 3a1ad;

- YMETb OIICPHPOBATH NOHATHAMH: CTENECHb YHCIA, Jorapudm
MHCIa; YMCHHE BBIIOMHATS BLIYHCICHHE 3HAYCHUHA |
peobpa3oBanus BbIPaXKeHUIT co cTeneHsMu u Jorapudmamu,
rpecbpasopanus JPOSHO-PAIMOHAILHBIX BEIPAKEHHMI;

- YMETE ONIEPHPOBATH MOHATHAMH: PallHOHAIBHBIC,
HppaHOHATBHBIE, IOKA3ATCIbHEIE, CTEIICHHBIE,
IOrapH(QMHYECKHE, TPHTOHOMETPHYECKHUE YPaBHEHUS W
HEPABEHCTBA, HX CHCTEMEL,

- YMETh OIEPHPOBATEL HOHATHAMMN: (yHKIHUS, HENpephiBHAs

Uiy HKIHS, NPo3BOIHAS, IICPBOOOpa3Has, ONpe/eIeHHbIN

MHTErpaj; yMCTh HAXOAUTh HPOH3BOHBIE YTEMEHTAPHBIX
(byHKIHMI, HCITOMB3YS CIPABOYHBIE MATEPHAIIBI; HCCIEOBATE

- OTPE/IC/ITE LEH ACATEIbHOCTH, 32/1aBATh [IaPAMETPLIB ITPOCTEHINNX ¢Iydasx (GYHKIHMH Ha MOHOTOHHOCTD,

HAXOJUTh HAHOO/ILIINE H HAHMEHBIINE 3HAYCHUs (PYHKIIHI;

- BBIABIATE 3aKOHOMEPHOCTH H [MPpOTHBOpEYHA
[PacCMaTpHBaCMbIX ABJIEHHAX,

TPOUTE rPpaKH MHOTOY/ICHOB € HCIIONIb30BaHAEM anmapara
aTeMaTHYECKOr0 aHAIu34a; IIPUMEHSTE TPOH3BOIHYIO IPH
CHICHHH 3134 Ha [IBHMKCHHE, pemaTh NpaKkTHKO-

! Ykasblsatotca MMyHOCTHbIE 1 MeTanpeAmeTHble pesynbtatel U3 ®TOC COO (8 nocneaHedt peaarumuu ot 12.08.2022) e otrnaronbHoi dopme, hopmrpyembie
0buieobpaszoBaTenbHOR AUCUMNAMHOM
? AucumMnamHapHbie (npeameTHbIe) pesynbTaThl YKA3LIBAKITCA B COOTBETCTBMM C MX NOAHLIM nepeyrem so ®rOC COO (e nocneaHein pegaxkumm ot 12.08.2022
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- BHOCHTH KOPPEKTHBBI B [EATCIBHOCTE, OLICHHBATHOPHEHTHPOBAHHLIC 3a/1a4H Ha HanOO/ILIIME ¥ HAHMEHBIITHE
COOTBETCTBHC PE3YIBTATOB ICJAM, OLCHH BATL PHCKHBHAYCHHA, HA HAXOXKICHHC Iy TH, CKOPOCTH H YCKOPCHHA]

MOCJIE/ACTBHI JCSITENBHOCTH; L yMCTB ONEpPHPOBATE MOHATHSIME: PAMOHAILHAS (YHKIHL,

[ pasBMBATH KpEaTHBHOE MBINLIEHWE TIPH PElICHUMjIOKa3aTenbHad QYHKIHs, CTCNCHHaR (dynknns,

DIKH3HEHHBIX MIpobieM rorapa(pMuteckas (yHKIHS, TPHIOHOMETPHYECKHE DYHKIHY,
0) GazoBble HCC/IA0BATENBCKHE ICHCTBAM! obpaTHbIE (Y HKIHA: YMEHHE CTPOHTH IPadyHKy H3yUeHHBIX

- BIATeTL HABHIKAMH Y4eOHO-HCCIENOBATENBCKOH ];Elyl-llﬁl}lﬁ, UCHOIB30BaTE TpaduKy NIPH H3YUYEHHHN MMPOTIECCOB
MPOEKTHOH  JIeSTEIbHOCTH, HABBIKAMH  DaspelICHNAM 3aBHCHMOCTEH, IIPH PELIEHHN 3371 03 Py rHX yueOHbIX
npobieM; peIMETOB H 3a/aY U3 PCaibHOI KH3HH, BBIPAKATL

L BRIABAATE  [IPHYHHHO-CIENCTBEHHBIC  CBA3H OpMYJIaMH 3aBHCHMOCTH MEX /Ly BEIMYMHAMH,
AKTYaIH3MpOBATH 3ajauy, BBIIBATATh THIOTE3y eef YMETh PelliaTh TEKCTOBbIC 3a/a4H PasHbIX THIIOB (B TOM

c7le Ha NPONEHTHI, /IO H YacTH, Ha ABHIKeHHe, padoTy.
TOMMOCTD TOBAPOB M YCIIyT, HANIOTH, 3a7a4H H3 00IacTH
MpaBIeHus JIHYHBIMEA B CEMEHHBIMK QUHAHCAMH):
OCTABISTEH BHIPAKEHHA, YDABHEHHA, HEPABEHCTBA U HX
MCTEMBI 10 YCIOBHIO 3a/1a4K., HCCIe/I0BaTh MOMYICHHOES
GIIEHHE H OlIEHHBATE MPABIONON00OHOCTE PE3YILTATOR;
YMETE ONEpPHPOBATHL NOHATUAMM: CPEIHEE apHPMETHIECKOE,
enana, Haubobllee H HAMMEHBINEE 3HAYCHHS, pa3Max,
criepeHs, CTARAAPTHOE OTKIOHCHHE YHCI0BOTO Habopa;
MeTh H3BIEKATh, MHTEPIPeTHPOBaTH HH(OPMAHIO,
pecTaBieHHy 0 B TablHIaX, Ha JHarpaMMax, rpadukax,
TPakalonIyIo CBONCTBA PealibHbIX MPOIECCOB U ABICHAI:
peICTABIATE HHPOPMALAKO ¢ TOMONILIO Tab/IHIL U

pPelCHN, HaXOJMTh apryMEHThl JUid JIOKa3aTeiabeT
CBOHMX YTBEpXKICHHH, 3a]aBaTh NapaMeTpel H KPHTEpH
pereHus;

L aHaJIH3HPOBATH [O/IYUEHHBIE B XO/I¢ PCHICHHA 3ajiar
pe3ym;.*rarbl. KPHTHYCCKH OLIEHHBATEL HX JIOCTOBCPHOCTE,
[TPOTHO3HPOBATH UBMEHCHHUE B HOBBIX YCIOBHSAX]

- yMETh INEPEHOCHTh 3HAHHWA B [03HABATCILHYIO H
MPAKTHYCCKYIO 00/1ACTH JKU3HEACATEIbHOCTH,

- yMETh MHTeIPHPOBATH 3HAHNS H3 PAIHBIX IPEAMETHb!
obmacTeii;

- BBIJIBHI4IbE HOBBIE HICH, NpeIjiaratb OpHIHHAILHEI
MOIXO/ABI H PELICHHNS;

1 CIIOCOOHOCTH WX HCTIOIR30BAHHUS B 1103HABATEIIBHOMH H
COLMANLHOH NPAKTHKE EarpaMM; HCCIenoBaTh CTATHCTHYECKHUE NAHHBIC, B TOM
gHClie ¢ MPAMEHEHHEM Ipad)HueckKuX METO/IOB 1 ANIEKTPOHHBIX
CpEICTB;




- YMETh OIIEPUPOBATE MOHATHSIMH: CTYYaHHbIN OILIT |
CIIy4aHoe coObITHE, BEPOSTHOCTH CIIYYaiiHOro COOBITHS,
yMEHHE BRIYHCISTE BEPOSATHOCTH € UCIIOIB30BAHHEM
rpapHUeCKHX METOOB; IPHMEHATH (POPMYJIBI CITOKEHHS H
VMHOKEHHs BEpOATHOCTEH, KoMOHHaTopHbIe (hakThl U

hopMy ikl [P PELICHHH 3aj1a4; OTEHHBATH BEPOSATHOCTH
PCAlIbHBIX COOBITHIA: 3HAKOMCTRO CO ClTyHaiHbIMHA
BeTHYHHAMA; YMEHHE IIPHBOIHTH IIPHUMEDPHI TIPOSIBIICHHS
BaKOHA OOJIBIIHX YHCeNl B IPHPOJHBIX H 0ONICCTBEHHBIX
SABIICHHAAX

- YMETh OIEPHPOBATH MOHATHIMHU: TOUKA, IPSIMas, IJIOCKOCTh,
[IPOCTPARCTBO, JBYTPAHHEIH Y01, CKPENIHBAIONIMECS
TpsIMBIE, APAIUICIBHOCTE U IEPHEHIHKY ISIPHOCTD HPSMBIX H
[IOCKOCTEH, YOIl MMy NPAMBIME, YTOJ MEXTy HPIAMOIi |
JIOCKOCTBIO, YI0JI MEAKIY INIOCKOCTAMH, PACCTOSHHE OT
TOYKH JIO IJIOCKOCTH, PACCTOSTHHE MEHULY NMPAMBIMH,
PACCTOAHHE MEKITY IDIOCKOCTIAMHF; YMEHHE HCTIONBE30BATE NIPH
PEIICHHN 33124 H3YYeHHbIE (PAKTHI H TEOPEMBI TIAHHMETPHHE
YMEHHE OLICHHBATH Pa3MEPhl OOBEKTOB OKPYKAOMIErO MHPA;
- YMeTh OIICPHPOBATh NOHATHAMH: MHOTOIPDAHHHK, CEUYEHHE
MHOTOI'DaHHHKA, KyO, Napajienenumes, mpu3Ma. ITHpaMHz,
(purypa 1 noBepXHOCTE BpallleHus, IHIMHJP, KOHYC, map,
cthepa. cedenns Guryps! Bpamens, MI0CKOCTh, KACAIOIAsCS
chepsl, IHHIPa, KOHYCA, IUI0MATh HOBEPXHOCTH

M PaMI/IbL, [IPU3MBL, KOHYCA, LIHIHH/PA, MI0Ialh chepsl,
00Bem Kyba, IpAMOYTOIBHOTO NapaieIenue 1, MUPaMuIbL.
IPH3MBL, IHIHHAPA, KOHYCA, lIapa; yMeHHe H300paxkaTh
MHOTOMPAHHHAKH H MOBEPXHOCTH BPAICHHA, HX CCUYCHHS OT




PYKH, ¢ [IOMOIIBEO YEPTEKHBIX HHCTPYMEHTOB ¥ 3]ICKTPOHHBIX
Cpe/ICTB; yMeHHE PACHO3HABATH CHMMETPHIO B IIPOCTPAHCTBE:
YMCHHC paclo3HdBaTh NpaBUJIBHBIE MHOIOIPAHHWKHN]
~ YMCTh ONCPHPOBATE MNOHATHAMH: IBHIKXEHHE B TIPOCTPAHCTBE,
110/i00HBIE (PATYPHI B TPOCTPAHCTBE, HCTIONB30BATh
O THOLIeHHE TITOMmAell NoBEepXHOCTEl 1 00LEMOB TO100HBIX
buryp NpH pemeHnn 3anaqd;
- YMETB BEIYHC/IATH N'€OMETPHYUECKHE BEHIHHBI (JUIHHA, YTOIL,
MJ1010a/1b, 00BeM, IIONE/h NOBEPXHOCTH). HCIIOTb3Y
H3yueHHbIE OPMYJIBI H METO/IBL,
- YMETh ONEPHPOBATH MOHATHAMH: IPAMOYIOJIBHAs CHCTEMA
KOOP/IMHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAHHATbI
IBEKTOpA, CKAJBIPHOC PpOU3BEICHHE, YTOII MeX Iy BEKTOpaMH,
ICYyMMa BEKTOPOB, NPOU3BEACHHE BCKTOPa Ha YHCITO: HAXOAHWTh
C IOMOIIBEK) H3YYCHHBIX (POPMYII KOOP/HHATHI CCPEHHEL
0Tpe3Ka, PACCTOSIHHE MEKITY JBYMS TOUKAMH!
- YMETh BRHIOMPATH HOAXOSMIHA U3y YCHHBIH METO, /LT
PEIICHIS 3aa4H, PACIO3HABATE MaTeMaTHUYeCKHe QakThl 1
MaTeMATHYECKHE MOJIEIH B IIPHPOIHBIX H 00IICCTBEHHBIX
[IBJICHHAX, B UCKYCCTBE; YMEHHE HPUBOINTE IPHMEPBI
MaTEMATHYECKHX OTKPBITHI POCCHICKON B MUPOBOH
aTeMaTH4ecKol HAYKH.
yMETh ONEPHPOBATH [IOHATHAMY: ONPEICICHUE, AKCHOMA,
‘eopeMa, CICACTBHE, CBOﬁCTB{), HPH3HAK, JOKa3arelnbCcTBO,
aBHOCHITBHEIE (JOPMYJIMPOBKH; yMeHHe (GpopMysmpoBaTh
GpaTHOE M ITPOTHBOTIOIOKHOE Y TBEPIKIEHHE, IPUBOXHTE
pUMEPbI 1 KOHTPIPUMEPDI, HCIIOIB30BATE METO/L
aTeMaTHYSCKOH MH/YKIIHH; [IPOBO/IMTE JI0KA3aTellbHEIE




pacCy KIACHHS [IPA PEIICHUH 3aa4. OIEeHHBATH JOTHYECKYIO
IPaBHIIBHOCTD PacCy aICHHIA;

- YMETh ONEPHPOBATH NOHATHAMHA: MHOKECTBO,
[10IMHOJKECTBO, OTIEPAITHH HAJl MHOKECTBAMU: YMEHHE
MCTIONTB30BATH TEOPETHKO-MHOKECTBEHHBIH annapar /s
OITICAHHAS PealbHBIX IIPOIECCOB U SBICHUH NPH PeIICHHH
Rajiad. B TOM YHCIE U3 APYTHX Y9eOHBIX MpeIMeToB;

- YMETh OIIEPHPOBATh MOHATHAMM: I'pad), CBA3HbIA rpad,
jlepeBo, WHKI, rpad Ha MIIOCKOCTH, YMEHHE 3a/1aBaTh H
OIMUCHIBATE Tpadbl pa3sTHYHBIMH CITOCODAMM; HCMOJTE30BATE
rpadybl IPH PENICHUH 3a1a4;

- yMeTh cBODOIHO ONEPHPOBATH NOHATHAMH: COYETaHHE,
lIepecTaHOBKa. YACII0 COMETaHUH, YHCIIO [IEPECTaHOBOK;
GuroM HeloToHa; yMEHHE MTPHMEHSTE KOMOMHATOPHBIE (DAKTHI
U paccyIKIeHNd JUIS Pelienns 3a/1a4;

-yMETh OTIEPHPOBATE MOHATHSAMHE: HATYPAILHOE YHCIIO, HEI0e
MHCIIO, OCTATOK 10 MOIYJIIO. PAlHOHATBHOE YHCIO,
MPPANHOHATBEHOE YHCII0, MHOKECTBA HATYPAJIbHBIX, LEbIX,
pallMOHATLHEIX, JIEHCTBUTENILHEIX YHCEN: YMEHHE
[HCIT0JTE30BATH NPH3HAKY JIEITHMOCTH, HanMEHbINHI o0muiH
JTCTHTENTs W HAaHMeHbIIee obIee kparnoe, anroput™ Eskmina
1PN PEIICHUHN 3a7a4; 3HAKOMCTBO ¢ pasIHYHbIME
ITO3HIIMOHHBIMH CHCTEMAMH CYHCIICHHA,

- YMETh CBODOIHO ONEPHPOBATE MOHATHSIMU: CTENIEHb
EJIBIM [TOKa3aTelieM, KOpeHb HaTypalbHOH CTENeHH, CTeleHb
C paHOHANBLHEIM TTOKA3aTeNneM, CTeleHb ¢ JAeHCTBHTEbHBIM
(BelecTBEHHBIM) MTOKa3aTeneM, JorapugM Jucia, CHHYC,
[KOCHHYC H TAHICHC IPOH3BOJILHOIO HHCIIA,




- YMETH ONEPHPOBATE NOHATUAMH: TOKICCTBO,
TOKICCTBCHHOE Mpeodpa3oBaHue, ypaBHCHHE, HEPABCHCTBO,
CHCTEMA YPaBHEHHH M HEPABEHCTB, PABHOCHIBHOCTE
[VPABHEHHH, HEPABEHCTB H CHCTEM, PALHOHAILHEIE,
HPPAaMOHATIFHbBIE, TOKA3aTeIbHbIe, CTeNeHHBIE,
norapu(GpMUYeCKUe, TPUTOHOMETPHICCKHE YPABHEHHS,
HEPaBEHCTBA H CHCTEMbI; YMEHHUE peIllaTh YPaBHCHNS,
HCPaBEHCTBA ¥ CHCTEMBI C MOMOLIBIO Paz/iMHHbIX [IPHEMOB;
pemmaTh YpaBHCHHs. HEPABEHCTBA M CUCTEMBI ¢ HapaMeTpoM;
MPHMEHSITH YpaBHeHUs, HEPaBEHCTRA, WX CHCTEMBI 1
peleH s MaTeMaTHYeCKHX 32124 H 3a71a4 H3 pasIHyHbLIX
obacTeli HayKH H peasibHON HKH3HM;

-YMETH CBOOOIHO ONEPUPOBATH OHITHAME: IPaduK
(hynriaH, obpatHast Gy KIS, KOMITO3MIMS (YHKIHi,
iTHHeiHas QYHKIHS, KBaipaTuaHas GYHKIH, CTeIeHAAas

by HKIINS ¢ HeThIM TIOKA3aTeNIEM, TPHIOHOMETPHYECKHE
byHKIHH, 0O0paTHBIC TPHTOHOMETPHYECKHE (Y HKIHH,
nokasarenbHas u norapudmutdeckas PyHKIHA: yMCHHE
CTPOUTE rpadukn PyHKIHA, BHITOIHATH Tpeodpa3oBaHus
rpaduxor pyHKIHiL;

YMEHHE UCTIONB30BaTh TpaduKe GYHKIHH 18 H3yYeHus
IMPOIECCOB M 3aBHCUMOCTEH NPH PEIISHHH 3a/1a4 U3 JAPYIHX
Y4E€OHBIX NPEIMETOB H H3 PeallbHOH JKH3HH; BBIPAKATH
(hopMyTaMH 3aBHCHMOCTH MEHKTY BeTHYHHAMM;

YMEHHE CBOOO/IHO OLICPHPOBATH NMOHATHAMH: YCTHOCTH

by HKIMY, TePHOAUIHOCTE (YHKIMH, OTPaHHYEHHOCTH

by HKIMH, MOHOTOHHOCTD (DYHKIIHH, SKCTpeMyM (GyHKIHH,
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andoNbIICe ¥ HaUMEHbIIee 3HaYeHns (DYHKIMH Ha
[IPOMEAYTKE. YMEHHE POBO/IHTL HCCIEIOBAHUE (DYHKIHHI!
VMEHHE HCITONTB30BaTh CBOHCTBA W rpadukn QyHKIAH /1715
peIIeHHUs YPAaBHEHHIT, HEPABEHCTB H 33/a49 C NAPAMETPAMH;
300paskars Ha KOOPAHHATHON NMIIOCKOCTH MHOMKECTBA
PEIICHAH YPABHEHHH, HEPABCHCTR H HX CHCTEM;

- YMETh CBODOIHO ONEPHPOBATEL NOHATHAME:
[10CIIEI0BATEIEHOCTE, apH(IMEeTHYeCKas Iporpeccus,
PeOMETPHYIeCKas porpeccHs, GeckoHeuHo yonBaomas
reOMeTpHYIEeCKas [IPOTPECCHs; YMCHHE 3a/1aBaTh
[OCACTIOBATEIBHOCTH, B TOM YHCJIE C HOMOUIBIO
PEKYPPEHTHBIX (hopMy

- YMETh OIEPUPOBATH NOHATHSMH: HENPEPBIBHOCTH (hyHKITHH,
ACUMIITOTEI rpaduka GyHKIME, ITepBas 1 Bropas
IPOM3BO/IHAA (DyHKIIHH, TeOMETPHYECKHil 1 (usHyecKuii
CMBICJI IPOU3BOAHOM, IepBOOGpPa3Has. onpe ieeHHbIH
HHTErpall; yMEHHE HAXOUTh acCUMITOTH rpaduka dyHnxmm;
VMEHHE BHITACIIATE IPOWIBO/IHEIC CYMMEL IIPOU3BEICHHS,
HACTHOTO U KOMIO3HITHM QYHKITHI, HAXOAUThL YpaBHCHHE
[KacarenbHOH K rpaduky yHKIHH,

YMEHHC HCIOIB30BaTh MPOH3BOIHYIO Ul HCCHEI0BAHAS

by HKUBH, VIS HAXOXKICHAS HAMITYHIIEr0 PEITeHNs B
IMPUKIAIHEIX, B TOM YHCIE CONHAIBHO-3KOHOMHUYECKHX I
(busuHueckuX 3ajauax, Ui Onpe/IeNeHNs CKOPOCTH H
yCKOPEHHS; HAXOUTH [UI0MAnH H 00beMbl GHIYP € TIOMOIIBIO
MHTETPaid; NPHBO/HTE MPAMEPHI MATEMATHYECKOTO
MOZETHPOBAHHS ¢ MOMOIIEIO (D hepeRIHaTbHBIX
VPABHEHMIA;
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- yMETh ONCPHPOBaTh MOHATHAMHI: KOMITIEKCHOC YHCIIO,
COINpsIKCHHBIE KOMTUIEKCHBIE YHCIIA, MOAYJIb W apryMeHT
KOMIUIEKCHOTO YHCIa, (JopMa 3anicH KOMILUICKCHBIX uHcen
(reoMeTpHICCKAS, TPHFOHOMETPHYCCKas H anrebpandeckas ).
YMETh IPOH3BO/IMTE apH(MeTHYeCKHe [IeliCTBHS ¢
KOMIUIEKCHBIMP YU CIaMH; TIPHBOINTD IPHMEPbI
HCIIOJIB30BAHNS KOMILTEKCHBIX YHCETL,
- ymMeTh CBOOOIHO ONEPHPOBATH MOHATHAMH: CpeHee
aprMeTHICCKOE, Me/lHana, HanbobIee i HaUMenblIee
RHAYCHWS, Pa3Max, JHCIEPCHS, CTaHIaPTHOE OTKIOHEHHE /Ui
ONMCaHUs YNCI0BIX JIAHHLIX; YMCHHC HCCIIC/I0BATh
cTATHCTHYECKHE JaHHEIE, B TOM YHCIIE C IPUMEHCHHAEM
rpaduecKuX METOIOB 1 HEKTPOHHBIX CPEICTB; rpaduIecKu
MCeeI0BaTh COBMECTHRIE HADHOACHHAS ¢ TTOMOIIBIO
JIHArpaMM PACCEHBAHUSA H JIHHCHHON PCrpecCHH;
- yMETh HAXOJIATEL BEPOATHOCTH COOLITHH ¢ HCTTO/IB30BAHHEM
rpaduYecKux MeTOIOB; TPHMEHSTH /UIS PEIICHUS 3a1a4
OPMYJIbI CJIOKEHHS M YMHOJKEHHS BepOsTHOCTEH, PopMyITy
[OTHOH BEPOATHOCTH, (popmyty beprynmm, koMOuHATOPHBIE
aKTbl ¥ (POPMYIIBI: OLIEHUBATEL BEPOSTHOCTH PEANbHBIX
00ObITHIL; YMEHWE ONEPHPOBATL IOHATUSIMU: CITyHakiHas
eMYMHA, pacrpe/eNieHNHe BePOATHOCTEH, MaTeMaTHIECKOe
KHJIAHHE, JUCTIEPCHS H CTAHIAPTHOE OTKIIOHEeHHE
Jy4aiiHoN BETHIHHLL, PYHKIHA pacipeieIeHus H
LIOTHOCTH PABHOMEPHOTO, [OKA3aTEIbHOI0 H HOPMATBHOIO
acrpeieieHHlT; YMEHHE HCII0Ib30BATh CBOHCTBA H3yHEHHBIX
acrmpe/ieNeHui IS penieHus 3a/1a4; 3HaKOMCTBO €
MOHATHAMH: 3aKOH OOJILINHX YHCEN, METO/b! BRIOOPOYHBIX
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CClIeIOBAHHI: YMCHHE IPABOJIATH IPHMEPHI [IPOSBIEHNS
3aKOHa OOBINMX YHCE B HPHPOIHBIX H 00MIECTBEHHBIX

BIICHHSIX:
- YMETh CBOOOIHO ONEPHPORATH HOHATHAMH: TOUKA. NPSAMas,
[LIOCKOCTE, MPOCTPAHCTBO, OTPE30K, JIyY, IIIOCKHI YToL,
VIBYFPAHHBIH YroJl, TPEXTPAHHBIH YTIoJl, epeceKaronHecs.,
Mapauie/IGHbIE H CKPEIMBAIOITNECS NPSMBIE,
[TapanjiebHOCTh H NEePHeHTHKYIIPHOCT OPAMBIX U
I1I0CKOCTEH, YTOI MEXJIY NPAMBIMH, YIOJ MEKIY HPAMOH H
MJIOCKOCTEIO, YTOJI MEKAY IUIOCKOCTAMH; YMEHHE
HCIIOIb30BATh NPH PCIICHAH 3a/1a9 H3y4YeHHbie QaKThl 0
TCOPEMBI IUIAHHMETPHHA, YMEHHUE OLICHHBATH Pa3MEPhI
0OBEKTOB B OKPYKAIOIIEM MHPE: YMEHHE ONePUPOBATH
MOHATHSIMM: MHOTOTDaHHHUK, CEYSHNE MHOTOIDAHHUKA,
IPABAITLHEIH MHOTOrPaHHHK, TTPH3MA, NHpaMu/a, Purypa u
[TOBEPXHOCTD BPALLCHHS, LMITHHJIP. KOHYC, map, cdepa.
Pa3BEPTKa MOBEPXHOCTH, CEYEHMS KOHYCA H LIAIUH/IPA,
apaie/ibHbIe OCH WM OCHOBAHMIO, CEUYSHHE IHapa,
IOCKOCTh, Kacatomascs c(ephl, HHIHHAPA, KOHYCa; YMEHHE
CTPOHTE CEYCHHE MHOPOTPAHHUKA, H300pakaTh
MHOTOTPaHHHKHY, (DHIYPBI H IOBEPXHOCTH BPALIEHUS, HX
CCYEHHS], B TOM YHCIIC C IOMONIBLIO YIEKTPOHHBIX CPEICTB;
YMEHHE NIPHMEHATE CBOHCTBA reoMeTpHYCCKEX Quryp.,
CAMOCTOSTENBHO (JOPMYITHPOBATE OTIPEIC/ICHHS H3YHAEMbIX
(puryp, BBIIBHraTE THIIOTE3BI O CBOMCTBAX M IIPH3HAKAX
rEOMETPHYCCKHX (QUIyp, 000CHOBBIBATH WM ONPOBEPraTh NX:
YMEHHE NPOBOIUTH KiIacCH(HKANuio (pUTYp 10 pasiuyuHbM




PU3HAKAM, BHITOIHATE HEOOXOIUMBbIE IONOIHHTEILHBIE
[OCTPOCHHU:

- yMeTh CBOOOIHO OTIEPUPOBATE MOHATHAMMU: IO
purypst, 00beM GHTYPHI, BEJIHYHHA YIJ1, PACCTOSHAE OT
[TOYKH 10 ITOCKOCTH, PACCTOSHHE MENCLY IIPAMBIMH,
PAcCTOSHKE MEIKITY LIOCKOCTAMH, IUIOMA/b Cepbl, ITOMmab
MOBEPXHOCTH IHPAMHIBL, TIPH3MBI, KOHYCA, HAIMHPa, 00BeM
Ky0a., NpAMOYTOIbHOTO Mapajuienenune/a, MHpamMubl,
TPU3MEL, IHTHEAPA, KOHYCa, Iapa; yMEeHHE HaX0/HTh
OTHOIIEHHE 00BEMOB MOJOOHLIX (DUrYp;

- yMeTh CBOOOIHO OTIEpNpOBaTh HOHATHAMH: JIBHIKCHHAC,
mapanielbHbI MePeHOC. CHMMETPHS HA IJIOCKOCTH H B
[TPOCTPAHCTBE, IIOBOPOT, Ipeobpa3oratie noaoodHs,
noznobusie Gurypbl; YMeHHe Pacio3HaBsatTh paBHEIC U
nogo0Hbie GUIYPBI, B TOM HHCIE B IPHPO/IC, HCKYCCTBE,
APXUTEKTYPE, YMEHHE HCIOJIb30BATE NEOMETPUYICCKHE
OTHOIIEHES, HAXO/IMTH FeOMETPHUECKHE BEMYMHB! (JUTHHA.
yTOJL, TIONIAE, OOBEM) IPH PEIICHIH 3a)[a4 H3 IPYIHX
yueGHBIX NPeMETOB B H3 PealibHOMN HKH3HH;

- ymMeTh cBOOO/IHO OTIEPHPOBATE HOHATHIMHI: HPAMOYTOILHAA
CHCTEMA KOOPAMHAT, BEKTOP, KOOPAHHATEI TOTKH,
KOOD/IMHATE BEKTOPA, CYMMA BEKTOPOB, POU3BEICHHE
BeXTOpA HA YHCIIO, PAs/IOKEHHE BEKTOPA 110 Oa3sucy.
cKanspHOE MpoM3BE/ICHAS, BEKTOPHOE NPOH3BE/ICHHE, YTOJI
MEsK Iy BEKTOPAMH; YMEHHE HCTIO/Ib30BaTh BEKTOPHEIH 1
KOOPAMHATHBIH METO JUIsl PELICHHS FEOMCTPHUIECKHX 33/1a4 1

hazad Apyrux yueOHBIX NPEJMETOB; ONIEPHPOBATE NOHATHAMHU:
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pMaTprna 2x2 u 3X3, onpeie/inTeNb MATPHIIEL
FEOMETPHYECKHI CMBICI OTPE/ICIHTEN;

- YMETh MOJIC/IMPOBATE PeallbHLIC CHTYAIIHH HA f3bIKe
MATEMATHKH; COCTARIATH BRIPAKCHHS, YPABHEHHS,
[HepaBEHCTBA H HX CHCTEMBI 10 YCJIOBHIO 3a/{a4H, HCCIEA0BATh
IOCTPOSHHBIC MOJIEIH € HCMIOIB30BAHNEM AIIaparta aareOps,
HHTEPIPETHPOBATE HOJIYYEHHBIH PE3YIBTAT; CTPOHTH
MATEMATHYECKHE MOJIE/IH C IIOMOLIBK TEOMETPHYECKHX
IIOHATHH H BEJIMYHH, PEINAThH CBI3aHHEIC ¢ HHMHA
[IPAKTHYCCKHE 33/1a4H; COCTABNATE BEPOATHOCTHYIO MOJICITH H
HHTEPIPETHPOBATH MOMYYECHHBIH PE3yJILTAT; pelaTh
ITPUKIIaJHEIC 3aja4M CPEACTBAMH MaTeMaTHYECKOTO aHa/l3a,
B TOM YHCJIE COIHANEHO-3KOHOMHYECKOTO H (PH3HYeCKOro
Xapakrepa;

- YMEHHE BEIOMpATH NOAXOMAIIMH METO IS PEIIeHNs
3anain; NOHUMAHNE 3HAYHMOCTH MATEMATHKH B H3YUEHHH
[PHPO/HBIX H OOMICCTBEHHEIX POLECCOB | ABICHAN; yMEHHE
Pacrio3HaBaTh NPOSBICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
YMCHHC IPHBOJIHTL MPHMEPhl MATEMATHYECKHX OTKPBITHIH
[POCCHIICKOH H MUPOBOI MaTeMaTHYeCKOIl Hay K1

OK 02 Ucnonszosars
COBPEMEHHBIE CPEICTRA
ITOHCKA, aHATH3A H
jrHTEepIpeTanMu HHpOpPMALIUH,
1 HHQOPMAIIHOHHbBIE
TEXHOJIOTHH JLIS BBITIOJTHEHHS
3a1a4 npodeccHoHaATEHOMN
VIeATeTLHOCTH

-C(hOPMIPOBAHHOCTE

JIHAIIOTE  KYJIBTYD,

B obnacTu 1ieHHOCTH HAYUHOTO MO3HAHHSA:
MHPOBO33peHAAIOKA3aTeIbHAS (GyHKIHS, CTeneHHas byHKIHS,
COOTBETCTBYIOLLEIO COBPEMCHHOMY YPOBHIO Pa3BUTH
Haykd M OOIIECTBEHHON NPAaKTHKH, OCHOBAHHOTO H

CIIOCOOCTBYIONIEIO  OCO3HAHH

CBOETO MECTa B IOJHKYIILTYPHOM MAPE;

- YMETh ONICPHPOBATh HOHATHAMH: PAMOHANBHAS (YHKIHS.

prorapupmudeckas GpyHKIMs, TPHTOHOMETPHYUECKHE (ByHKITHN,
Oparnble QyHKOHM: yMeHHE CTPOHTH rpadMKH H3YHCHHBIX
YHKIHH, HCTIO/Ib30BaTh rpadUKH [IPH W3YYEHHHU IIPOLIECCOB H
aBHCHMOCTEH, [pH pPEIIeHHH 3a7ad W3 JAPYIHX Y4YeOHBIX
MPEAMETOB M 3a7a4 M3 peadbHOll KU3HH; BBIPAKATH
OPMYJIAMH 3aBHCHMOCTH MEJKTY BETHYHHAMMU,




- COBEpUICHCTBOBAHHE SI3BIKOBOH W UATATEIBCKOH
KYJIBTYPBl KAk Cpe/CTBA B3AMMOJEHCTBHA  MEKIY
ITH0/TEME A TIO3HAHKS MHpPA:

L OCO3HAHME I[IEHHOCTH HAYYHOH JCATECILHOCTH,
rOTOBHOCTE OCYIIECTBIATD TIPOEKTHYIO H
HCCICIORATENLCKYIO NS TEEHOCT HHIHBHYATBHO W B
rpyie.

Opnajienne yHHBEpCAIbHBIMA yueOHBIMH

[103HABATEIILHBIMHA ACHCTBUAMNA:

B) paboTa ¢ HHpOpMaIIHEH:

| BrageTh HABLIKAMH [OJNydeHus WH(OpMAaIUK
MCTOYHHKOB

pPa3HbIX THIIORB.

OCYINECTRIATL [OMCK, AaHamM3, CHCTEMATH3alHio H
(opM mpeicTABICHHUS

. ¢O30aBaTh TEKCThl B PA3AYHBIX JopMmaTax C yUeTOM
HazHaueHnA HMHQOpPMAIAW W [ENEROH Ay MTOPHH,
BLIGHpas ONTHMAlbHYIO (OpMY MPEJICTABICHHA ¥
BH3YaTH3AIHH,

OLIEHUBATh JIOCTOBEPHOCTh. TETHTUMHOCTE
HH(pOPMAIIHH, €€ COOTBETCTEHE MPABOBBIM H MOPATILHO-
ITUHYECKHM HOPMaM!:

HCTIOJIL30BaTh uH(pOpPMATHOHHBIX
KOMMYHAKAITHOHHBIX B pCLICHHH
[KOTHUTUBHBIX, KOMMYHUKATHBHLIX H OpraHM3allHOHHBIX

sasad cobmoaenneM TpeOOBaHHH HSPrOHOMUKH,

H

cpejcrea
TEXHOJIOTHH

C

e
CaMOCTOSITEIEHOHAYKH H peanbHOH MHIHI

WHTEPNPETAIMI0 MHQOPMAIMKM PAsIMYHBIX BHJIOB HMAPANTCABHBI IEPEHOC. CHMMETPHA HA ILIOCKOCTH H B

- YMETh OTMIEPHPOBATH MOHATHAMH: TOXIAECTBO, TOKASCTBCHHOC
npeo0pazoBaHAe.  ypaBHEHHE,  HEPABEHCTBO,
VpaBHEHMIT W HEPABCHCTB, PABHOCHMIBHOCThL YPaBHCHHH,
HCPABCHCTB M CHCTEM, PalHOHANBHBEIC, HPPAIHOHAIBHEIC,
MoKa3aTclibHbIC, CTCIICHHBIC, HOI‘EPH[])MI—[‘IGCKHE,
TPUIOHOMETPHYECKHE YPABHCHHS, HEPABCHCTBA W CHCTEMBI]
VMeTh pemarh YPABHEHM#, HEpPaBeHCTBA ¥ CHCTEMBbI ¢
MOMONIBIO ~ PA3/IHYHBIX TPHEMOB; pelmaTh  ypaBHCHHS,
H ¢ mapamerpoM; IIpHMEHATH
VpaBHEHHS, HCPABEHCTBA, WX CHCTCMBI JUIS  pellcHHs
aTeMATHYECKHX 3a/ad W 3a4a¥ W3 pasiu4HbIX 00nacTei

cucTemMa

HEpaBcHCTBA CHCTEMEI

- YMCEThb cBODOIHO ONEPUPOBRATE TMMOHATHIMM: JIBHIKEHHE,

[IPOCTpPAHCTBE, HOBOPOT, ipcobpazoBanne Moao00us, No00HbIe
UTYpBI; YMETh Pacrio3HaBaTh PaBHbic ¥ MOA00HbIE (PUIYpbL, B
TOM YHUClie B TPHPOAC, HCKYCCTBE, apXHTEKTYpe, YMeTh
HCIIONB30BATL  TEOMETPHYECKHE  OTHONIEHWS, HAXOIMUTH
reoMeTpHYeCKHE BENMYHHBI (THHA, YTOJ, MIomas, 00bem)
[IpH PEIICHHH 3a/@d U3 APYIHX y4eOHBIX NpeMETOB H M3
peanbHOil JKH3HH

TeXHMKH Ge30NacHOCTH, THTHEHBL pecypcochepenerusl,
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IIPABOBBIX H HTHYECKHX HOPM, HOPM HH(OPMAIHOHHOI

OK 03 Iranuposars u
[PEaM30BLIBATE COOCTBEHHOE
PO ECCHOHATEHOE H
JIHYHOCTHOE Pa3BHTHE,
NpepPUHEMATENLCKYIO
IEITELHOCTE B
npodeccroBaEHOM chepe,
HCII0JIB30BATE 3HAHMSA 110
(buHaHCOBOH IPAMOTHOCTH B
PA3IHIHBIX KU3HEHHBIX
CHTYALHAX

0€30MacHOCTH;

- BIANEeTh HaBhIKAMH paclO3HABAHMS W  3all[UTHL

mH(pOpMaImy, HHPOpMALHOHHOH OezonacHoCTH|

STHYHOCTH

B 06nacTh /1y XOBHO-HPaBCTBEHHOIO BOCTIHTAHUSA: - YMEThL  ONEpHPOBaTh  MOHATHAMH:  pallHOHAJIBHBIE,
- COPMHPOBAHHOCTL  HPABCTBEHHOTO  CO3HAHHSALAPPAHOHAIBHBIE, TIOKa3aTebHbIE, CTEIICHHBIE,
OTHUECKOTO [TOBEICHMS vorapu)MHUECKHe, TPHTOHOMETPHYECKHEe  YpABHEHHS  H|

- CHOCOOHOCTh OLEHWBATL CHTYAIHIO H TPHHUMATHHEPABCHCTBA, HX CHCTEMBI;
OCO3HAHHBIC PCHICHHA, OPHEHTHPYSCh HA MOPANLHO-4 yMETh ONEPHpOBATh MOHATHAMH: MHOTOTDAHHMK, CCUCHHC
HPABCTBEHHBIE HOPMBI H [ICHHOCTH; HOTOIpaHHHKA. KyO. naparuiencnmiies, pu3Ma, NHpamMH/a,
JAMYHOTO BKJaga B Urypa H NOBEPXHOCTH BPAIICHHs, LHIMHAP, KOHYC. Imap,|
YCTOHYMBOIO OYyIIEro; (hepa, ceyenns GUryphI Bpamenus, MIOCKOCTh, KacalOmAasics
- OTBETCTBCHHOC OTHOLICHWE K CBOMM POIHTENSIM Hicepsl. HIMHPA, KOHYCA, IIIOMA/h TOBEPXHOCTH NHPAMIIEL,
(M) APYTHM 'WIEHAM CEMBH, CO3JAHHIO CEMBH HAlipH3MbL KOHYCA, HWIHHIPA, Miomanb chepsl, obbeM Kybal
OCHOBEC OCO3HAHHOIO NPHHATHS IEHHOCTCH CEMEHHOMIPAMOYIOILHOTO NAPAUICICTHIISTa, MHPAMEILL, TPH3MBbL
PKM3HH B COOTBETCTBHH C TPAJAMIMAMHE HapoioB Poccumjummmnpa, KOHyca.  Imapa; ymenne  u3o0paxaTh
OsnaneHue YHHBEPCAILHBIMA PEryisSTHBHBIMUMHOTOTPAHHUKE M TOBEPXHOCTH BpallleHHS, HX CCUCHHA OT
NICHCTBHAMM: PYKH, ¢ OMOIIBIO YePTEKHBIX HHCTPYMEHTOB M 3IKTPOHHBIX]
a) cCaMOOpraHu3ams: CPE/ICTB; YMETh Paclo3HaBaTh CHMMCETPHIO B TPOCTPAHCTBE;
- CaMOCTOATEILHO OCYMIECTBIATE [MO3HABATENBHYIOYMETh PACHO3HABATH NPABHIIBHBIE MHOIOTDAaHHHKY;

- OCO3HAHWE HOCTPOCHH

VICATETIbHOCTD,  BBIABIATH  NPOOJEMBI, CTABHTH YMETh ONEPHPOBATE MOHSTHAMH: NPAMOYTOJbLHAS CHCTEMal
hopmympoBaTh CODCTBEHHEIE 3a/a4H OOpAMHAT, KOOPAHHATHI TOYKH, BEKTOp, KOOPJIMHATH]
O0pasoBATENBHOH — JEATENBHOCTH M IKH3HCHHBIXBEKTOPA, CKATAPHOE NPOM3BENECHHE, YIOJ MEKILY BEKTOpaMH,
CHTYaITHAX; YMMa BEKTOPOB, IIPOA3BE/ICHHE BEKTOPA HA YHCIIO; HAXOAUTH

NOMOIIBI0 H3YYEHHBIX (OPMYIT KOOPIHHATHEI CEPEIHHBI
TPe3Ka, PACCTOAHHE MEXKY JBYMS TOYKAMH

- CAMOCTOSITENIBHO COCTAB/IATH IUIaH PENICHUS TPOGIIeMB
C  YUYETOM HMEIOLIMXCA pecypcoB. coOCTBEH
BO3MOKHOCTEH ¥ MPEANOITCHHH;

[ if



- [1apaTh OIEHKY HOBLIM CHTYAllHAM,

KYJILTYPHBIH yPOBEHb:

0) CAMOKOHTPOIIb:

MCTIONB30BAaTh  NpHeMbl  peduiekcnu 18 OHEHKH
cUTYaIiH, BBIOOpa BEPHOIO PeLICHHS;

- yMETh OIIEHHBATHh PUCKH M CBOEBPEMEHHO NPHHAMATH
pElIeHHs 110 HX CHHKEHHIO,

B) OMOIIMOHATBHEIA  WHTEIUIEKT,  MpeArojararmnm

c(hOpMHEPOBAHHOCTE:
BHYTpEHHEH MOTHBALHH, BKIIOYAIOMEH CTpeMJICHHE K
[IOCTHIKEHWIO  1eJM M YCHeXy,  OITHMU3M,

MHUIHATHBHOCTL, YMEHHE JI€HCTBOBATH, HCXOIA H3
CBOMX BO3MOYKHOCTEH

- sMraTHH, BKMOYAOed cnocoOHOCTE MNOHHMATH
IMOIIHOHATTBHOE COCTOSHHC ,I{P}"T'PIX. YYHTBIBATE €ro np|
OCYILECTBICHUA  KOMMYHHKalMH, CHOCOOHOCTH K
COYYBCTBHIO W CONEPEKHBAHHIO,

. COMHATBHBIX HABLIKOB, BKIHOYAIOMIHX CIOCOOHOCTH)
BHICTPAMBATHL  OTHOINEHWS €  JPYTHMH  JIIOJBMH,
a00THTECA, TNPOABNATH HMHTEpEC W paspeuiarh
KOH(JIHKTHI

criocobCTBOBaTE  (POPMHPOBAHHIO H  IPOSBICHUIO
IMAPOKOH OpyJHIHH B pasHbiXx 00nacTaAX 3HAHHH,
[IOCTOSIHHO  1OBBIIATh CcBOH oOpasoBaTenbHBIl W

OK 04 Dddextuao
B3AUMOIEHCTRBOBATE U
paﬁUIaTb B KOJUIEKTHBE H

KOMaHIe

CamMoOnpeIeNIeHHIO;

MIPOCKTHON M CONUAIBHOM JeATENbHOCTH:

COTOBHOCTh K CaMOpasBUTHIO, CaMOCTOSTEIILHOCTH H- YMETh ONEpHpOBAaTh NOHATHAMH! Cﬂ'y"-laﬁl-!blﬁ ONBIT H

ciyyaiinoe coObiTHE, BEepOSITHOCTH CIIYYalHOTO COOBITHS:

~OBJIaICHHAC HaBbLIKaMH yqﬂﬁHO-HCCHEHOB&TEHBCKDﬁ,yMETI: BBIMHCIIATE BEPOATHOCTE c HCIION b?pDBaHHEI:I

rpapHUeCKHX METO/IOB; NPHMEHATH (DOPMYJbl CIIOMKEHHs
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Onnajienne YHHBCPCATLHBIME ~ KOMMYHHKATHBHEIMHYMHOKCHHS.  BEPOATHOCTeH, KoMOMHATOpHBlE (aKThl H]
UICHCTBHSIMHE (pOpMYJibI 1IDH PEHIeHHH 3ajlad. OLCHHBATh BEPOATHOCTH
0) coBMecTHas! JCATENBHOCTE; PCAIBHBIX  COOBITHH;  3HAKOMCTBO  CO  CiAyYaiiHBEIMH
- HOHHMATS M HCIOJIL30BATE MPCUMYIIECTBA KOMAHTHOHBEIMYHHAMH; YMCHHE NPHBOIMTH TPHMEpPHl NPOSBICHHS
1 HHIHBHIYaTbHOH paboThi; BAKOHA OOJBIIAX YMCeNl B HPHPOJAHBIX U OOINECTBEHHBIX
- OPUHEMATL UeJH COBMECTHOH  JeATebHOCTHABICHHAX:

(OPraHA30BEIBATE H KOOPAMHHPOBAThH JICHCTBHSA MO €€ YMETh CBOOOIHO ONCPHPORATE MOHSTHAMH: CTEEHD C IIelbiM]
MOCTHXCHHIO! COCTABIIATH nJjiaxn JeHCTBHH,[IOKa3aTeIeM, KOPEHE HaTypanbHOH CTeTICHW, CTeneHb
PACIIPEICIATE POJIH C YUETOM MHEHHH YYaCTHHKOBPANMOHAILHEIM [OKa3aTelieM, CTEHeHb ¢ JeHCTBHTENbHEDR
00CYIKAaTh Pe3yTbTaThl COBMECTHOH pabGoThr; BCIICCTBEHHBIM) [I0KA3aTEAeM, JorapuM 4HHCla, CHHYC,
- KOOP/HHMPOBATH W BBHIONHATE PafoTy B yCHOBHAX[KOCHHYC M TAHTEHC HPOH3BOILHOIO YHCIIA,

PEATLHOTO,  BHPTYANBHOTO M KOMOMHHPOBAHHOIOF yYMETh CBOOOJHO OICPHPOBATH TOHSTHSMH: rpaduK
B3aHMOJICHCTBHA, QYHKUHH, oOpatHas QyHEKuHA, KOMIO3HIMS  (yHKIHiL
- OCYIICCTBATL ~ TIO3UTHBHOE  CTpaTeruyeckoepmHeiiHas yHKOWs, KsajpaTHuHas (YHKOHL, CTeneHHas]
MOBEACHME B PAsIWTHBIX  CHTYALHAX, UNPOSBIATHGYHKIMA ¢ HENBIM IIOKa3aTelleM, TPUIOHOMETPHYECKHE
TBOPYECTBO H BOOOpakeHne, OBITh HHULIHATHBHEIM, (yHKIMH,  o0parHble  TPHIOHOMETPHYCCKHe  (DyHKOHH,
Opnanenue YHHBEpCAlIbHbIMH Pery/IATHBHBIMHITOKa3aTeNnbHas 1 JoTapuMuieckast pyHKIAH; YMETH CTPOHUTE
paduxn QyHKuMH, BBINOMHSTL NpeobpazoBaHHs TPApHKOB
(hyHKIHIA;
YMETh HCHONbL30BaTh rpaduixn QyHkuEd mis u3yvenns
PONECCOB M 3aBUCHMOCTEH NpH PElICHUH 3a1a4 W3 JPYTHX
- [IPH3HABaTh CBOC MpaBO W NPABO JPYIHX MOJCH HAyYeOHBIX MpPEIMETOB W W3 PEANbHOH JKU3HH BHIPAKATEH
OImrOKH; (POPMYJIaMK 3aBHCUMOCTH MEXKTy BETHIHHAMH,
- PasBHBaTh CHOCOOHOCTH NOHMMATH MHDP C TO3MIMA- CBOGOAHO ONEPHPOBATH MOHATHAMH: YETHOCTE GbyHKIHH,
CPHOANYHOCT:  (DYHKIHMH, OrPaHMYEHHOCTh  (DYHKIHH,
MOHOTOHHOCTH ()YHKIHH, 3KCTpeMyM (YHKIHH, Haubomsiied
HAaHMCHBIICC 3HAYCHHS (DYHKIMH HA NPOMEIKYTKE; YMETh
POBOIHTE HeCTe0Banne QYHKIH;

MeHCTBHAMH

') npuHATHE cest H APYTHX JFo/Ieii:

- IPHHHMATE MOTHBEI H aPTYMEHTHI [APYrHX JMozeH mp
dHATHIC PE3YIBTATOB ACATCILHOCTH,

VIDYTOro 4ejioBexa
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- yMeTh KCHOJIB30BATh CBOHCTBA M rpagukn (QyHKIEH 174
pElICHHS YPaBHEHMH, HEPABEHCTB M 3aja4 ¢ lapaMeTpamy,
n300pakath HA KOOPIMHATHOM TJIOCKOCTH —MHOMKECTBA
pelrenyil ypaBHCHHI, HEPABEHCTE H HX CHCTEM

OK 05 OcymecTsisaTe YCTHYIO
[ TUCBMEHHYTO
KOMMYHMKaIHIO Ha
rocy/IapcTBEHHOM S3bIKE
Poccniickoii ®enepaiiini C
yHeTOM 0cobeHHOCTEl
COIAANBHONO ¥ KYJILTYPHOTO
IKOHTEKCTA

B o6nacTH 2CTETHYECKOr0 BOCIIUTAHMS: L yMeTh OneprpoBaTh TIOHSTHAMH: CPEHEE apHPMETHIECKOE,
- JCTETHUECKOE OTHOIICHHE K MUDY, BKIOUAs 3CTETHKYMEIHAHA, HAuOONbIIee U HAWMEHBIICE 3HAYCHHA, PA3MAaX.
GbiTa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CNOPTAIMCIIEPCHS, CTaH/IAPTHOE OTKIOHCHHE HHCIOBOTO nabopa;
Tpyia B O0IECTBEHHBIX OTHOIICHHH; VMeHHME W3BJIEKaTh, MHTEPNPETHPOBATE  MH(OPMAIHIO,
| ¢HoCOGHOCTH  BOCHPHHMMATB paslIHYHbIC  BHJBIIPE/CTABICHHYIO B TA0nHIAX, HAa AuMarpamMwax, rpaduxax,
MCKyCCTBa, TPAMHITMH M TBOPYECTBO CBOEIO M APYIMXOTPKAIOMIYIO CBOICTBA DPEANBHBIX TPOLECCOB H SABJIEHHH]
HAPOZOB, OMIYIATE 3MOIMOHANBHOE BO3JICHCTBHENPE/ICTABIATE HH(OPMAIHIO C MOMOLIBIO TabJaHIl U AHArpaMM;
MCKYCCTBA; cclelloBaTh CTATHCTHYECKHE JIAHHBIE, B TOM 4HCIEe C
L yOexAeHHOCTE B 3HAYMMOCTH [UId JIHYHOCTH pUMeHeHHeM TpadUYecKUX METOI0B M SNIEKTPOHHBIX
OOMIECTRA OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA.CPE/CTB,

STHHYECKHX KYJILTYDHBIX TPAIMIHA W HAPOJHOIOr YMETh ONEPHPOBATL NOHATHIMY: TOUKA, NPAMAs, MIOCKOCTD,

TBOPYECTBA: POCTPAHECTRO, JABYIPAHHBIH YTOIl, CKPEIIHBAOIIHECH IIPAMBIC,
- TOTOBHOCTBH K CAMOBBIDAKCHHIO B pa3HbIX BH apaieNbHOCTh M [EPHEHMKY/ISPHOCTE  MPAMBIX |
[ACKyCCTBA,  CTPEMICHME  MPOABIATH KauecTBAIOCKOCTEH, YO MEXKILY IPAMBIMH, YTOI MEKIY NPSMOH U
TBOPYECKOH JTHYHOCTH; [I0CKOCTBIO, YTOJI MEIKY IUIOCKOCTAMH, PACCTOSHHE OT TOYKH
Opnajene  YHHBEPCAJBHBIMA  KOMMYHHKATHBHBIMMJIO TUIOCKOCTH, PACCTOAHHEC MCKIY HPAMBIMH, PACCTOSIHHT
U1eHiCcTBHAMH: IMEHNTY TIIOCKOCTAMH,

@) oOmeHneE: L yMeTh HCTIONL30BATE TIPH PENICHHH 3a/1aY H3yUeHHbIC (aKThl

- OCYIICCTRAATH KOMMYHHKAIIMH BO BCEX CHEPAX KH3HHIA TCOPEMBI IIAHMMETPHH: YMCHHE OICHHBATE PasMCpHI
- pacro3HaBaTh HeBepOAIBHBIC CpejCTBA OOWEHNMAOOBEKTOB OKPYKAIOIIEr0 MHPA

MOHMMATL 3HAYEHHE COIMATbHBIX 3HAKOB, Paclio3HABATH
Ipe/AMOCHUIKH KOH(INKTHBRIX CHTYAUWH M CMAriarth
[KOH(IHKTBL,
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- PA3BEPHYTO H JIOTHYHO W3/1araTh CBOIO TOYKY 3PEHHS ¢}
MCITONIL30BAHHEM A3BIKOBBIX CPE/ICTB

OK 07 Coneticrosars
COXPaHEHHIO OKPYKaromIei
Cpejibl, pecypcochepeskennio,
[IPUMEHSTE 3HaHus 00
HM3MEHEHHHM KJIMMaTd,
[IPHHIHIEL OepeRITHBOro
TPOU3BOACTBA, 3PHEeKTHBHO
J1EHCTROBATE B Upe3BLIMAHBIX
CHTYaI[HAX

- He TIpHHHEMAaTk JICHCTBHA, IPHHOCAIIAE BpeJ
OKpY ¥ arouieH cpeze;

- yMeTh IIPOrHO3HPOBATH HeOJIaronpusTHLIe
DKOJIOPHYCCKHE  MOCIIEJICTBHS  IIpeUIPHHAMAEMBIX

MEeHCTBHH, IPEIOTBPAIIATE HX;

HEMaTEePHANIBHBIX PECYPCOB;
- OCYIIECTBIATE LE/ICHANPABICHHBIH [IOHCK NEpeHOoca
CPEIICTB ¥ Croco0oB aeHCTBHS B Npo)eCCHOHATBHYIO

cpey:

MPaKTHYECKYIO 00TACTH KHIHEAEHTC/ILHOCTH
- NpeiTaraTe HOBBIE MPOEKTHL, OLCHUBATH HWICH C
MO3HIUKM HOBH3HLL,
BHAYHMOCTH

JlaBarb  OHEHKY HOBBIM  CHTYAIHsM,
[KOPPEKTHBEI B IEATE/IbHOCTD, OLCHHBATL COOTBETCTBHE

PEe3YIBETATOB HENAM

BHOCHTH

- PACIIHPHTL  OUBIT NCHTENBHOCTH  OKOJOTHYECKOHHANGONBINE ¥ HAHMEHBIINE 3HAYeHus (YHKUHMA; CTPOHTEH

HANPaBICHHOCTH; rpauKn  MHOIOWIEHOB C  HCIONB30BAHMEM Aannapara
- paspabaTeiBaTh MIAH pemeHHs HpoGIeMbl ¢ YYETOMMATEMATHYCCKOTO AHATH3A: NPUMEHATE ITPOH3BOAHYIO HPH|
AHAITH3a HMEIOLIHXCS MaTepHANbHBIX HpENIEHWH  3a1a4 HAa JIBMXKEHHE, pelarb IPaKTHKO-

- YMCTh TIEpCHOCHTL 3HAHHA B MO3HABATENBHYIO HOTHOLICHHE IUIOWIAjAei mosepxHOCTeH H 06BEMOB MOAOGHBIX

OpPHTHHANBHOCTH, NPAKTHYECKOHIIIONIAIE,

- YMCTh ONCPHPOBATh MOHATHAMH: (YHKIHS, HEpepbiBHas]
(bynxims, npomssojmHas, mepsoobGpasuas, onpeaeICHHEIN
MHTErpal: yMeTh HAXOIMHMTH IPOM3IBOJHBIC DIIEMEHTAPHBIX]
by HKIWi, HCIONIE3Y s CIIPABOYHEBIE MATEPHAITBL, HCC/IEAOBAT B
IPOCTEHNINX Cily4asX (YHKUHH HA MOHOTOHHOCTH, HAXOIHTH

OPHEHTHPOBANHbLIE 3aJa49¥ HA HAHOOIBINHE W HAWMCHBIIHG
BHAYCHUA, HA HAXOXKICHHE Iy TH, CKOPOCTH H YCKOPEHHMSI;

- YMETE ONEPHPOBATH NOHATHAMHU: /IBHIKEHHE B IPOCTPAHCTBE,
MOM0OHBIe  (UIYPEI B NPOCTPAHCTBE,  MCIOJIB30OBATH

(hHTyp IpA pelieHny 3a1a4;
- YMETh BBIYHCIIATL [€OMETPHYECKHE BeIHYHHBI ([UIHHA, VIO,
00BEM, MIOmMAanTh TOBEPXHOCTH), HCHONB3YS
H3yYeHHbIE (POPMYIIBI H METOIBI
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2. CTPYKTYPA 1 COAEPKAHHE OBIIEOBPA30BATEJILHOM TNCUUITIMHBI

2.1. O6bem yaebHOoH AHCHHITHAL] H BH/bLI y4e0H0il padoTs!

Buj yuebnoii paborsi O6bem
qacos
O0bem obpazoBare bHOL HPOrpaMMbi IHCIHIIHHDI 317
1 cemecTp
(cHOBHOE cofiepKanHe 112
B TOM YHCTE:
TEOpETHIEeCKOe 00yUdeHue 72
[pAKTAIeCKOe 0OyueHHe 18
IpodeccHonaibHO-0PHEHTHPOBAHHOE cojepKanHe (copepxanme )
NPHKJAATHOTO MO/TYJist)
B TOM HHCJIC
npakTHyeckoe 00ydeHHue 22
IpomexyTounas arrecramus (Jx3amen) 9
2 ceMecTp
OcHoOBHOE cojep/Ranue 184
B TOM YHCIIC;
TeopeTHUecKoe 00yyeHHe 120
NpaKTHyceKoe o0yueHne 34
TMpodeccnona bHO-0pHEHTHPOBAHHOE coepRanue (copepixanue 30
NPHKJIAHOTO MOLYJIA)
B TOM YHCIIC.
mpaKTHHuecKkoe 00yueHHe 22
IIpomeskyTouHAS aTTeCTANMSN (HK3AMEH) 12




2.2. Temarnueckuii 1120 1 coaepRANNe YIeOHOH AHCHAILIHHbY

HanmenoBanne Conep:ranne yuebHoro matepuana, NpAKTHYE€CKHE 3aHATHS, CAMOCTONTEALHAS Obnem | @opmupyembie
Pa3siesIoB M Tem pabora obyaaomuxes 44CO0B | KOMIETeHIHH
1 2 3 4
1 cemectp 112
Pasznea 1. Conepxanne yuebHoro marepuaia 20
IloBropenue Kypca Jlexumn, Teoperuteckne 3aHATHA -
MareMarHKiH OCHOBHOMH 1. BazoBhle 3naumst U yMEHHS 110 MaTeMaTHKe B npodeccHoHaIBHON W B TOBCE/IHEBHO 5
HIKOJTB] JCATENLHOCTH
2. JlefictBHs Hajl NOTOKHTETHHEIME H OTpHLATEIHHEIMH SHCIIAMH, OOLIKHOBEHHBIMH H
JecHTHYHbIME  ipobsivi.  JlelicTBua co cremeHsMu, (GOPMYJIbl COKPAILEHHOTO 2
YMHOKEHHSA
Hpogpeccuonansno-opuenmuposannoe cooepiicanue (codeprucanue RPUKIaoH020 MOOYAR) 12 OK 01, OK 02.
3. Tlpocrbie IPOUEHTBI, Pa3HBIE CIOCOOHI HX BEIMUC/EHHS. CIOKHBIC [IPOIIEHTHI 2 OK 03, OK 04,
4. Jluneiubie ypapHenus. CHCTEMbI H COBOKYIIHOCTH YPaBHEHHI. 2 OK 05. OK 07
5. Keajparasie ypasHenus 2
6. Merojt HHTEpBAJIOB /IS peNICHHS HEPABCHCTB. 2
7. Ksanparhbie HepaBeHCTBA 2
8. Buuni nockux Guryp u ux mromans Ipakriko-opHeHTHPOBARHEIC 344K B Kypce 9
IeOMETPHU Ha IIOCKOCTH
IpakTH4yeckne sausTns 4
9. @ynkuum, ux cBoiicTBa H rpaduku 2
10. Kourponbhas padora Nel «Matemarvka 0CHOBHO THKOIIBD 2
Pazmen 2. Coaepxanne yueGnoro marepnaia 40
CE:ﬁ:ﬁE:;;;ﬂiﬁ;ﬂ ..IIeH;[:HH, TeOPeTHYECKHE BS:HHTHH 4 . 24 OK 01. OK 02.
- llonsTie KopHg n-off creneHn u3 jAeHcTBHTEIBHOIO uucna. CBolcTRA KOpHsL n-OH 2 OK 03. OK 04,
creneny. lIpeobpasosanne HppanMoOHATLHBIX BBIPAIKEH Il OK 05, OK 07

12. IlpeoGpasoBanue BLIpaKeHHil, COMEPKAIIX KOPHH.

58]
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13. PARHOCHILHOCTD HPPALMOHATLHEIX YPaBHeHuil 1 HepaBeHCTB. METO/IbI WX PENICHAS.

14. CreneHsb ¢ NPOU3BOIILHEIM ICHCTBHTEIbHBIM HOKA3ATCIICM.

15. TIpeoOpa3oBaHKe BRIPAMKEHAIH CO CTENEHAMH

16. PellieHne MOKa3are/IbHbIX HEPABCHCTE

[SSH S} IS )

17. Jlorapudm uucia. JlecsTHAHBIT 1 HATYPATBHbIH JIOrapugMbl, 41CIIO €

18. Cpoiictra norapudmor. Oniepanus JIOrapuOMUpOBaHA

19. Ilpeo6pazosanre BHIpaXKEHHH ¢ Jorapupmamu

20. JlorapudmMmuueckne HEpaBeHCTBA

21. JlorapudMHYeCKHE HEPABEHCTRA C TEPEMEHHBIM OCHOBAHHCEM.

22. CrcTeMbl ypaBHeHuit ¢ JorapudyMamu

(SRR R O S SR B

IpakTuyecKHe 3aHATHSH

=
L

23. Pemenne HppalMoOHATbHEIX ypaBHeHHH

24. PenieHne HppalHOHaibHEIX HEPaBeHCTB

25. Pemensie nokazareNbHBIX YPABHEHHH CBEIEHHEM K OIHOMY OCHOBAHHIO

26. Peinenne nokasareIbHbIX YPaBHEHHH, CBOTAIIMXCS K KBaJpaTHhIM

27. Jlorapudmuyeckue ypasHeHus. MeTo/1 noTeHIMPOBAHHS.

28. JlorapudMuucckue ypaBrenus. MeTon BBe/IcHAA HOBOH NEPEMEHHOM

29. Konrponsuas pabora Ne2 «KopHi. creneny u jorapupmen

ITpogpeccuonansno-opueHmuposanoe codepicanie (codepaicanue npuKIadiR020 Mooyis)

30. Ilpumenenne  norapupma. Jlorapudmuyeckas cnupash B IPHPOJC. Ee
MaTEMATHYCCKHE CBOHCTRA

R R R R R

Pa3zpen 3.
OcHOBBI TPUTOHOMETPHH.

Conepsxanue yaedDHOro MATEPHAIA

Jlexmyn, TeopeTHYECKHE 3AHATHH

24

31. Paguansas mepa yrna. [ToBopoT TOYKH BOKpYI Hadala KOOpIHHAT. Ompenenenue
cHHyca, KOCHHYCa, TAHTEHCA M KOTAHICHCA. 3aBHCHMOCTh MEKIY CHHYCOM,
KOCHHYCOM, TAHTEHCOM M KOTAHICHCOM O/THOTO ¥ TOTO XKC yIiia.

32. 3HaKH CHHYCA, KOCHHYCA. TAHICHCA H KOTAHTeHCA 110 YCTBEPTIM. Tabnuua 3HadeHui
TPUrOHOMETPHYECKUX (yHKIHIA.

24

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




33. TpuronomeTpiyeckue ToxecTBa. CHHYC, KOCHHYC, TAHTEHC H KOTAHICHC YIVIOB & 2
—a. DopMyJibl IPHBEICHHAA. )

34, Cymma ® pasHOCTh CHHYCOB M KocuHycoB. CHHYC M KOCHHYC TBOMHOIO yria. 2
Qopmynbl nmonoBuHHOTO yria. IIpeoGpasoBanust CyMMbI TPHIOHOMETPHHECKHX
ysxumii B npouMsBeneHHE M OPOM3BENCHHA B CyMMY. Beipanenue
TPHIOHOMETPHICCKHX  yHKIMi  Yepe3 TAHICHC IONOBMHHOTO —ApryMEHTA.
IpeoGpasoBanus NpOCTEHIIHX TPHTOHOMETPHYECKHX BBIPQKEHHH.

35. ApKcHHYC, apKKOCHHYC, APKTAHI€HC, apKKOTAHTeHC.

36. llpocreiimme TPHrOHOMETPHYECKHE YPABHEHNUSI. 2

37. Pemienvie  TPHIOHOMETPHYECKHX YPaBHCHHi, CBOISIIHECS K KBa/IpaTHBIM, 2
pemacMeie.

38. Peierne TpUrOHOMETPHYECKUX YpaBHEHWi, pAamIOKEHHEM Ha MHOKHTEIH, 2
OJHOPOJIHBIE.

39. llpocTeiiiue TPHIOHOMETPHYECKHE HEPAREHCTRA. 2

40. CucTeMbl HPOCTEHIINX TPHTOHOMETPHIECKHX YPAaRHCHHH. 2

Hpogeccuonansvo-opuenmuposannoe codepicariue (codepiucanie npuKIaonozo Modyaa) 2

41. llpeobpazosanne TPHTOHOMETPHUECKHX BBIPAXKCHHII, Pemenue 2
TPHIOHOMETPHYECKHX VPABHEHHI W HEPARCHCTB.

IMpaxTukeckue 3aHATHI 2

42. Kourponbnas pabora Ne3 «OcHOBbI TPHIOHOMETPHIY 2

Paznen 4. Conepxanne yuedHOro Marepuaa 26

Yucnossie Pyukuuu, ux | Jdexmum, TEOPETHUECKHE 3aHATHS 14

cBo¥cTBa H rpaduxu 43. Yncnopas ¢yuxnus. OGnacte onpeneneHHS M MHOMKECTBO 3HAYCHHIT GyHKIRi. 2
HETHOCTE. HEeYETHOCTD, NepHOIHYHOCTL yakiuit. Crocods 3ananus yHKIHIi.

44. Crenennrle (pyHKIHH, HX CBOHCTBA B rpaduku 2

45. [NokasarensHast 1 IoraprgMudeckas HYHKIHE, HX CBOHCTBA U rpaduKw. 2

46. Tpuronomerpuueckue Gyukmun y = sin(x),y = cos(x),y = tg(x), y = ctg(x). 2
HX cBodicTBa 1 rpadukH

47. OBpaTHbIe TPHIOHOMETPHUECKHE (hYHKITHH.

48. Haxoxnenne obmactu onpenesnenus dyHKIHA. 2

49. Uccnenosanue GyHKIMIT HAa YeTHOCTH H HEYETHOCT. 2
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50. Q6nacTs onpejeieHHs H MHOKECTBO 3HAYCHHH TPUIOHOMETPHYCCKMX (YHKIHI.
YETHOCTD, HOUETHOCTD, EPHOMYHOCTH TPHIOHOMETPHYECKIX (Y HKIIHH.

1=d

Hpogeccuonanbno-opuemuposaHHoe COEPICAn e (CooepHcanie npUKIaoHo20 Modya) 10
51. IapamiensHiil IepeHOC rpa®UKoB QYHKIHH. 2 =
52. Cixarue u pacTsokenue rpa@MkoB TpuroHoMeTpudecknx dysxumit. IpeoGpasoBanus 2
rpapuKoB TPUrOHOMETPHYECKUX QYHKIWi
53. l'apmouAUecKHe KomeOanHs. 2
54. enonk30BaHie CBOMCTE TPUTOHOMETpHYecKHX (yHKIMH B MpodeccHOHaNbHBIX 2
3a/1a4ax
55. 3HAKOMCTBO C IPHMEHEHHEM [OKa3aTeILHON ()YHKIMA. 2
IMpakTadyeckne 3aHsTHA 2
56. Kourponsras pabota Ned « DyHKIMM H HX IpaQuKH) 2
2 cemecTp 184
Pasaen 5. Conepxanne y1edHOT0 MarepHaia 24
DIIEMEHTEI Jlexunn, TcopeTHYCCKHE 3AHATHS 14
KOMOHHATOPHKH, TCOPHH 57. IlepecTaHOBKH, pasMCIECHHS, COYCTAHHS ¥
BEPOSTHOCTCH H 58. Pemenne koMOMHATOPHBIX 3a1a4 2
CTaTHCTHKH 59. Cnyuaiinbie coObiTas. BepoATHOCTE COOBITAA 2
60. COBMECTHBIE H HECOBMECTHEIE cOOBITHS. TEOPEMEI O BEPOSTHOCTH CYMMbl CODBITHIA. 2
VenopHas BEpOATHOCTh. 3ABHCHMbBIC W HelaBHCHMble COOBITHS. Teopembl o
BEPOSTHOCTH [IPOM3BEJICHHS COOBITHI OK 01, OK 02,
61. Pemrenne 3a;a4 Ha TEOPEMBI CIIOJKEHHS H YMHOKEHUS 2 OK 03, OK 04,
62. ®opmyia nonHoi BeposTHOCTH. DopMmyna bepHyIUH 2 OK 05, OK 07
63. Buapl cuyuaiiaelx Beimmuup. OnpegencHue JUCKPETHOH CTyuaiHOM BENHUMHBL 2
3akoH pacnpejieNicHusi JMCKPeTHOH ciayvaitnod  BeqmuuHBL EE€  4MCIOBBIC
XapakTepPHCTHKH
[Ipogpeccuonansno-opuenmuposaHHoe codepicanue (codepicanie nPUKIAOH020 MO0Y/iA) 8
64. Bapuanmounbiii  pst.  Ilogmrom wactor M ructorpamma.  CraTHCTHHCCKHE 2
XapaKTePHCTUKY paja HaOMIonaeMbIX TaHHBIX
65. IlenrpaibHble TeHeHIMH, Mepst pasdpoca 2
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66.

OtnocutensHas yactora coBbITHS, CBOMCTBO ee yeroiunsocTH. CraTHcTHYECKOe
onpeaencHue BeposTHOCTH, OUeHKa BEpOSTHOCTH COOBITHS

67. [lepeuynas obpaborka cTaTHCTHYECKHX IAHHBIX. ['paduucckoe uX npeacrasienue. 2
Haxoxienne cpeHux XapakTepucTHK, HaGMONaeMbIX TAHHbIX
Hpakraueckne sanarus 2
68. KonTponmshas pabora NeS «DiemenTtr KOMOKHATOPHKH, TEOPHH BEPOSTHOCTEH W 2
CTATHCTHKM
Pa3znen 6. Conepaanue yueinoro marepnaia 36
Hpoussonnas dyuxuun, | Jdexuun, TeOPeTHYECKHE 3AHATH 30
e€ npuMeneHne 69. Onpezienenre YHCIOBOM TOCTENIOBATEILHOCTH H CHIOCOOH ee 3aianus. CRolicTra 2
THCIOBBIX HOCHeNoBarenbHOCTEH. Omnpenenenne mpenena MOCHENOBATEILHOCTH.
Boluuciienne  npesenos  nmociesoBatebHOCTEN. IMpupamenne  aprymenra.
[Ipupamenne gynrnny.
70. IIpenen yuxuun na HeckoHETHOCTH. 2
71. llpegen ¢gyukuum B Touxe, 2
72. 3ajiaun, NPHBOAAINHE K IOHATHIO MpOM3BOAHOH. Onpenenenne MPOU3BOIHOIN. 2
ANTOPHTM OTEICKAHHS [IPOH3IBOIHOM
73. Dopmynn udpepenumponanns. [pasuia mmddepennmuposars ) OK 01, OK 02,
74. 11por3BoIHAs IPOM3BEICHNS, YACTHOTO. _ 2 OK 03, OK 04,
75. lpou3BoaHast TPHIOHOMETpHYECKHX (Y HKIHI. TTpom3BoHas C10KHOI OyHKIHHA 2 OK 05, OK 07
76. llonsrue nenpepeienoif dynxmman. Csolictsa HenpepeBHOH QyaKnun. CBA3b MEXILY 2
HETIPEPLIBHOCTEIO B T ((epeHuupyeMocThio (DY HKIIHE B TouKe. ANropHTM pelIcHus
HEPABEHCTB METOJ[OM HHTEPBAJIOB ]
77. leomeTputeckwii  cMbicl NpOM3sBOAHON (YHKUHH —  yrioBOf koahpuuent 2
KacaTe/IbHOH K rpaduky (yukuuu B Touke. YpaBHCHHE KacareqbHOl K rpauky
(pyHKIMR. AJITOPHTM COCTaBIEHNS YPARHEHNS KACATETHHOM K rpaduky QyHKIHE Y =
f(x)
78. Bospactanne ® yObiBanme (yHKOHH. COOTBETCTRHE BO3pacCTaHus H yObiBaHHS 2
(yHKIMA 304Ky IPOH3BOAHOM. 31341 HA MAKCHMYM | MHHHMYM.
79. IloHsITHE aCHMITTOTEL, CITOCOOLI HX ONpE/ICICHHS. 2
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80. ITonsiTie OPOM3BOMHON  BHICIIETO  MOPAIKA, COOTBETCTBHC  SHaKA BTOPOi
IIPOM3BOHOM BHITYKIOCTH (BOTHYTOCTH) QYHKIMH Ha OTPE3KE.

81. AropHT™ HeceNoBaHus (yHKLHH i TIOCTpOeHus ee rpaduxa. Jpobuo-muHelinas 2
hyHKIHS
82. Uccnenoranne GyHKIMii ¥ NOCTPOEHHE IpaguKos 2
83. Haxoxk/leHue HAmbOMLIIEro W HauMEHbINero 3nadenudl (yHKOHA, nocTpoenue 2
rpahHKoB MHOTOWIEHOB € HCHOTH30BAHAEM annapara MaTeMaTHIeCKoro aHaImsa
IpopeccronaibHo-opuUeHMUpPosaRHOE COOEPIHCAHUE (codeprcaritie RPUKIAOH020 MOOYIA) 2
84. HaumMensimee 1 HaubolblIee 3Ha9eHne (GyHKIIMA HA OTPE3Ke 2
TMpakTayuecKie 3aHsI THH 4
85. Ou3puecknll (MEXaHUYECKHii) CMBICT NPOW3BOJHOH — MIHOBEHHAS CKOPOCTL B 2
MomeHT Bpemenn t:y = S'(1)
86. Konrponshas pabora Ne6 «Ilpoussoanas GyHkuus, eé npuMEHEHHE) 2
Pa3ea 7. Coxepkanpe yaedHore marepaaaa 14
[TepsooGpaznas Jlexiinu, TeopeTHIECKHE 3AHATHSA 8
dyuxunu, e 87. 3amaua 0 BOCCTAHOBIICHHH 3aKOHA /IBVDKCHHS 10 M3BeCTHOM ckopoctd. Ilomsrue 2
TNIpHMEHEHHE unTerpupoBanus. (O3HAKOMIICHHE C NOHATHEM HHTErpaja M nepBooOpasHON 1L
dyuxouu y = f(x). Pemense 3ana4 Ha CBA3H nepeooOpasHoil U e€ NpOU3BOIHOM,
BHIUMCIIEnHe 11epBooOpasHoi Ui faHHOK QyHkimu. Tabmuua dopmyn Uit
HAXOMCUICHHUS [1epROOOPA3HBIX. M3y ueHue MpaBuiia BEIMUCICHUS IEPBO0OPa3HO
88. TlonsTHe HeonpeIeIEHHOrO HHTErpaia 2 OK 01, OK Ui‘
89. 3amaun, NPUBOIAIINE K I[IOHATHIO ONPE/IC/NCHHOI0 HMHTETpata — O BBIMHC/ICHHH 2 %If{ %3; %II{{ %7"
WIOMmaxH KpUBOJMHEHHONH Tpalmeuus, O TICPEMEIICHUH TOUKH. [NonsaTue ’
onpeeénHoro HHTerpaia. l'eomerpuucckui u dbu3ntecKuii CMBICT ONPE/IeIEHHOI0
paTerpana. @opmyna Heiotona — Jleiibunna
90. FeoMeTpHYECKHH CMBICIT OTIPE/ICTICHHOIO HHTEIpaja 2
ITpoeccuonanbHo-opueHMUpPoSAHHoe CoOepHcanie (codepacanue npuKIadno20 Moodyan) 4
91, [eoMeTpHYECKHH CMBIC]I OmpeJelIenHHoro uurerpana.  ®opmynia Hetotona — 2

JNeiibunna.
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92. Pemenne 3a1a4 Ha MpHMEHEHHe HHTEIPANa JUIs BRIYHCICHHS (H3HYCCKUX BEIHYHH
H Itomaaei

(R

H]]al(TH‘IECK'He JAHATHH

93. Konrponsuas pabora No7 «IlepBoobpasnas (GyHKIHH, €€ NpHMEHEHHE

Paszpnen 8.
Kommnexkcusle umncia

Conpepxanue yaedHoro Marepuaia

.Jlemmn, TEOPETHUCCKHC 3aHATHH

94. Ionarue kommnekcHoro yncra. ConpskeHHbie KOMIUTEKCHBIE uncia. Popma samicn
KOMILIEKCHOTO 4Hca (reoMeTpuiecKas, TPHIOHOMETpHYeCKas, anrebpanyeckas).

b o | Q69| b

95. Apudmerndeckue ASHCTBHS C KOMILICKCHBIMH YHCIIAMHA

[Ipakruuecxkne zansaTHn

96. Pemenne kBapaTHbIX YPaBHEHHH B KOMIIICKCHBIX YHCIaX

97. Uspieyenne KOPHA N-HOM CTENEHH W3 KOMIIEKCHBIX THCE]

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

Paszien 9.
YpaBHeHHd U
HEpaBEHCTBA

Conepxanne yuebHoro marepuaJia

Jleku, TeopeTHUYECKHE 3aHITH

98. ParocunbHOCTL ypaBHeHwii u nepasencts. Omnpejenenus, OCHOBHBIE TEOPEMEI
PaBHOCHJILHBIX NIEPEX0/IAX B YPABHEHUSAX H HEPaBEHCTBAX.

99. OGumpe METOIbI pellieH s YPAaBHEHHIl: ITepexo OT paBeHCcTa (yHKIHIT K paBeHCTRY
apryMEHTOB JUI MOHOTOHHBIX ()WHKITHI, METO/ Pa3/iOiKeH s Ha MHOMKHTEIH, METOJ]
BBEICHHS HOBOH IEPEMEHHOI.

100. @ynximonamsHO-rpagH4ecKuii MeT0)] pellleH s YPaBHEeHHI.

2

101. O6mue MeTONBI pelieHAs HEPABEHCTB: IIEPEX0]] OT CPaBHEHH 3HAYCHHH (YHKIATH K
CPABHCHUIO 3HAYCHHH apryMeHTOB /U1 MOHOTOHHBIX (DYHKIHIH, METO/I HHTEPBAJIOB,
(yHKIHOHANBHO-Tpa(HUECKHIi METO/L.

102. Onpenenenne momyns. PackpeitHe Moayisi o omnpeneieHdio. Ilpocreiimue
ypaBHeHus ¢ MonysieM. [Ipavenenne paBHOCHIIBHBIX TEPEXO/IOB B OIPE/CICHHbIX
THIIAX YPaBHCHHI ¢ MOTYJIEM

103. llpocreiimue HepaBeHcTBa ¢ MoxyieM. [IpuMenHeHHe PaBHOCHIIBHBIX MEPEXOIOB B
ONpPEJENEHHBIX THITAX HEPABEHCTB ¢ MOIYIIEM

104. CrcTembl pallHOHAILHLIX YpABHEHHil

105. CrcreMBl HppaHOHAILHBIX YpaBHEHHH

OK 01, OK 02,
OK 03. OK 04.
OK 05, OK 07
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106. CucreMpl T10Ka3aTe€/BHLIX YPAaBHEHUH

I~

107. CucteMbl YparHEHHH ¢ JorapudMaMu

[§9]

Ipogheccuonanvro-opueHmuposanioe  cooepicanue  (cooepycanue  MPUKAAOHOZ0
Modyan)

L%

108. Pemenmne TeKCTOBBIX 3a/1a4 IIPOJECCHOHAIBHOIO COICPKAHKS

IIpakTHyecKHe 3aHATHA

109. I'paduueckuit METOJ peIeHHs CHCTEM HEPABEHCTB C JIBYMS [IEPCMEHHBIMH

110. Kourtposnshas pabora No8 «YpaBHEHHs H HCpPABEHCTBAY

B2 [ | (P2

Paznen 10.
[IpsimMsbie H TJIOCKOCTH B
[IPOCTPAHCTBE

Coaepxanne y3ebDHOIo MarepHuaJia

Jlexumn, TeopeTHYeCKHE SAHMTHA

111. Tlpeamer crepeomerpud. OcHOBHBIE NOHATHA (TOYKa, NpsAMasd, [IOCKOCTb,
npocrpanctso). (CHOBHBIE  akcHOMBl  crepeomeTpud.  [lepecekaronmecs,
napajielbHbic M ckpemmBatonuecs — npamble.  [lpmsmaxk  um cBoiicTBO
CKpelMBAOIIHXCA MPAMBIX. OCHOBHBIC POCTPaHCTBEHHbIE GHIYDbI

(RS RE- -

112. Tlapamnensnsie mpavas ¥ 1nockocers. Omnpenenenme. [Ipusnak. Cpoiicta (c
JiokazatenbeTBOM ). Pemnenne 3a1a4

113. Ilepnenaukynsipasie upsmeie. Ilapanmensubie npaMble. NEPHEH/IHKYIAPHEE K
nnockoctd.  JlokasarennctBo.  [lepnenamkyispubie  miockoctH.  Ilpmsmax
nepreH/HKYIIpHOCTH 1L1ockocTeil, JlokasatenbeTeo. PaccTosHus B IPOCTPAHCTRE.

114. Tlepnenmuxymsap u HakaoHHas. Teopema o Tpex nepresauKyispax. J/lokazarenscTBo.
Vrosa Mex Iy pAMOH | TUIOCKOCTBIO. Y10/ MEXKIY MIIOCKOCTSIMH.

b

Hpogeccuonanbno-opuenmuposannoe codepicanue (Cooepmanue HPUKIAOHOZ0
Modyna)

115. Terpasnp u ero anementsl. [lapannenenunen wu ero omemeHTEL. CBolicTBa
NPOTHBONOJIOKHBIX rpaHeii B auaronaseii napawtenenunena. [ocrpoenne cedeHnii

IIpakTHuecKHe 3aHATHS

116. TlapaniensHOCTE JABYX TIPAMBIX, NEPIEHIMKY/IAPHBIX MIOCKOCTH,
NePIEHIMKYIPHOCTD ILIOCKOCTEH.

2 | &N

117. TlepueHaHKYJISIPHOCTD IPAMOH H TIOCKOCTH

118. Konrponbuas pabora No9 «llpsMele W MIIOCKOCTH B MPOCTPAHCTBEY

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

Cojiepkanie y4edbHOr0 MaTepnaJja

Bl
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Paspea 11.
MuororpaHHHKE H Teja
BpalleHus

JIeKIHH, TeopeTHIecKHe 3aHATHN

24

119.

Ilonste mHororpannmka. Ero onemertsr: Bepumnbl, peGpa, rpamm. J{naronas.
Ceuenne. BoinyKibie H HEBBITYKIILIE MHOTOTDAHHAKH

120.

Honarne mpusmel. E€ ocnoanns w 6okoske rpanu. BricoTa mpu3Mmsi. Ipsavas u
HakJionHas npusMa. llpasmibnas npusma. Eé ceuenne

121.

Hapanienennnesi, coficTBa IPSMOYIONLHOIO NApaTeNenuea, ky0. Ceuenue
Ky0a, napaienenunesa

122.

[Tapamuna u ee anementhl. Cevenne mupavusl, IlpaBuibnas napavuia. Yeeuennas
THpaMH A

123

[Tmomass 6oxoBol H HOIHOH NOBEPXHOCTH IPH3MBbI, MHPAMHA/TE]

124.

CuMMeTpusi OTHOCHTEILHO TOYKH, HPAMOH, IUIOCKOCTH. Cammerpust B KyOe.
napajieaenuie/e, NpasMe, NHpaMuie

125.

ITonsiTie NpaBAILHOrO MHOTOrpanHuKa. CBOMCTBA IIPABHIIBLHBIX MHOTOI' DPAHHHKOB

126.

wannp u ero snementsl. Cedenue nuaunapa (HapamiebHOE OCHOBAHTIO H OCH).
Passeprka wammnapa. Ihiomans NoBepXHOCTH HAIHHEAPA

127.

Komnyc u ero snementir. Ceuenne xomyca (Mapasuie/ibHOE OCHOBAHMIO M [IPOXOISIICE
Hepes BEpIINHY ), KOHHYeCKHE ceuenus. PassepTia xonyca. [Tnomane nopepxHocTn
KOHyca

128.

Veeuenneiif xonyc. Ero obpasyiomas u Beicora. Ceuenue VCEYEHHOI0 KOHYyca.
[Lromans noBepxXHOCTH YCEIEHHOI0 KOHYCa

2]

129.

lllap u cepa. Bzanmuoe pacnonokenne cdepbl # mrockoctn. Cedenue 1mapa.
cteps

130.

[onsitue 06 06bEMe Tema. OfpéM Kyda B NPSMOYTOILHOTO MapaLIeIenHHea.

Ipogpeccuonanvno-opuenmuposannoe  codepyucanue (codepicanue npuriIadnozo

Modyia)

L= N i

131.

CuMMeTpHA B IPHPOJIE, aPXHTEKTYPe, TEXHHUKE, B OBITY

132,

KomOusanmu reoMmeTpuaecKunx e

133.

HMcnonpsoBande KOMOWHAIMI MHOTOTPAHHWKOB W TeJl BpalleHHS B MPaKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4axX

BB | b2

Hpakruyeckne 3ansaTus

134. OGbéM npusMel 1 aTEHApa. OTHOMIEHHE 0GBEMOR 10I0GHBIX TeJL.

ko |G
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OK 01. OK 02,
OK 03, OK 04,
OK 05, OK 07




135. O6BeMBbl THPaMmbL H KoHyca. O6bem mapa. [lnomans noBepXHOCTH cepsl

136. O6beMbl ¥ TUIOIIAIH MOBEPXHOCTH MHOTOIDAHHHKOB U TC/T BpallleHH

137. Kourponbhas pabora Ne 10 «MuororpaHHHKH M T€/1a BPAIICHHD)

BB |2

Pasnen 12. Copepxanne y4e6HOro MaTepHalia 14
KoopauBaThl H BEKTOPHI Jlexnuu, reoperHiecKHe 3aHATHS 8
138. Bexrops! B npoctpancTse. CloXkeHHE H BEIUUTAHKE BEKTOPOB. YMHOXEHHE BEKTOpA 2
Ha gncno. KomnnasapHeie BEKTOPEI.
139. JlexaproBs koopauHaThi B npocrpancrse. [Ipocteiiuime 3ajauu B KOOpAMHATEX. 2
PaccTosHie MEXK/LY ABYMS TOUKAMH. KOOPJAHHATHI CCPE/IHHLI OTpe3Ka
140. CransipHoe  NPOH3BEJICHHE  BeKTOpoB. Pazjoxenue BeKropa MO TpeM 2
HEKOMILIAHAPHBIM BekTopaM. Koopiuuarel BexTopa, CKATAPHOC NPOM3BCACHUC OK 01, OK 02,
BEKTOPOB B KOODAMHATAX, YIOJ MEXKIY BEKTOpPaMH, YTol MEXAy MpAMOH OK 03, OK 04,
[UIOCKOCTRIO, YTOJI MEMAY HIOCKOCTAMH. OK 05, OK 07
141. Ypasuenue cdepnl. YpaBHEHHE JIOCKOCTH. 2
HpodeccuonaibHo-opueHMUPoOSanIoe cOOEpHCanue (Co0epacanue npuKIaono2o MoOVA) 4
142. KoopymuaTHas miockocTh. BhriucieHue paccTosHui U IUIOM@ACH Ha TIOCKOCTH. 2
KoM4yeCcTBEHHBIE pacyeThl
143. Henosnp3oBanre BEKTOPOB A7 pelIeHHs 3a/1ad 2
IMpakrageckye 3aHATHN 2
144. Konrponssas padora Nell «KoopnuHars # BEKTOPBI» 2
Paznen 13. Coaepsxanue yaelHOro MarepHaia 8
Muoxecrsa. Dinementsl | Jlekunn, TeopeTHyecKne 3aHATHS 4
Teopu# rpaos 145. Tlonsrne Maoxectsa. [loamHoxecTBo. Oneparniu ¢ MHOKECTEAMA 2 OK 01, OK 02.
146. Tloustue rpada. Ceasubiii rpad. Jlepepo, muki rpad) Ha III0CKOCTH 2 OK 03, OK 04,
IpogheccuonaavHo-opuenmuposannoe codepacanue (codeprucanue HPUKAAOHOZ0 MOOY/A) 2 OK 05, OK 06,
147. Onepanuu ¢ MEOXKecTBaMy. Pelnenne npUKIIaHbIX 3a/1a4 2 OK 07
[MpakTu4ecKHe 3aAHATH 2
148. Pemenue 3ana4. 2
MpoMe:RyTOUHAS aATTecTANMS (FK3aMeH) 12

Beero:

317
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3. YCJIOBUSI PEAJIM3ALIAH ITPOT'PAMMBI
OBLIEOBPA3OBATEJIbHOM JJUCLHHUIJINHBI

3.1. Tpeboranus k MHHHMA/IEHOMY MATEPHAJbHO-TEXHHIECKOMY 0feciieMennio

Peanusarms yueGHol nuciumimss: Tpebyer Hatmams y4eDHOro KabuHeTa, OCHAEHHOTO
CHCAATH3HPOBAHHON Y4eOHO# MebeTbio 1 cpecTRamMu o6y ueHus,

Obopynosanne yueGHOrO KaOHHETA: MOCATOYHBIE MECTA 110 KOMHYECTBY 00yHarommxcs;
pabodec MECTO NpenojiaBaresis; KOMIUIEKT y4eOHHKOR 110 MareMarHKe; KOMILIEKT HarmsiHEIX
MOCOOHIT; KOMILIEKT TECTOBBIX M MH/IMBHIYATHHEIX 3a/[aHHUI.

Texumueckne cpemctsa  ofyueHnns: HHTEPAKTHBHAS JIOCKA ¢ IHLEeH3HOHHBIM
NMPOTPaMMHBIM 00€CTICYCHHEM, MYILTAME MIHOE 0GOPY/I0BAHHE, CBOGOIHBIH JIOCTYT B HHTECPHET.

Tpu peammzanun paGoueii nporpammer yueGHo# mucimmmas OVIL04 «Matemartukay
MOJKeT ORITE HCHOJB30BAHO [IPOrpaMMHOE 0OCCIICHCHHE Big Blue Button (BBB), Moodle, $i-
HJHCK.

3.2. Undopmannonnoe odecieuenme. IMepeuens PEKOMEHIYEeMBIX y4eOHbIX H3Aanmid,
HHTEPHET-PECYPCOB, JOMOAHHTEALHOM JHTEPATYPbI

Ocuosnas nmuteparypa:

1. Maremaruxa: anrefpa u Hauana MareMarHYeCKOTO aHAIN3A. reoMeTpus. Anrebpa u
Hagaiia mareMariueckoro ananusa. 10-11 kxraccer: 6a3osblit 1 yriyOnEHHEbI YPOBHE : yuebHuKk /
UL A. Anmavos, FO. M. Konsirus, M. B. Tkauésa [1 1p.]. — 11-e u3a, — Mocksa : IIpocserenne,
2023. — 464 c¢. — ISBN 978-5-09-107210-5. — Teker : anexTporneii // Tudposoit
00pasoBareihH i pecype IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/132452.html (nara obpamenus: 17.08.2023). — Pexum goctyna:
UL aBTOPH3HP. NONbL30BaATENEH

2. Maremaruka: anreGpa 1 Hauala MaTeMaTH4eCcKoro aHamm3a, reometpus. ['eomerpus: 10-
11 xmacewr: Ga3oBpii u yryOnénusiii yposay : yue6uuk / J1. C. Aranacsi, B. @. Byrysos, C. B.
Kanomues [u ap.]. — 11-¢ u3a, — Mocksa : [Tpocsemenue, 2023, — 288 ¢. — ISBN 078-5-09-
103606-0. — Texer : anexrpounsiit // Ludposoit 06pasoraresHbIi pecype [PR SMART : [caiit].
— URL: https://www.iprbookshop.ru/132455.html (zara o6pamerus: 17.08.2023). — Pexum
J0CTYIA; ISl aBTOPH3HD. NONTb30BaTe/ el

3. Uebyns JLM. AunreGpa: cucreMbl JIHHEHHBIX YPaBHCHMH, apupMETHUECKHE
HPOCTPAHCTRA, MHOTOUNEHBI ¢ KOMILICKCHBIMH Kod(duunentamu. Kype nekuuit [Dnexrponnniil
pecype]: yueGuoe nocobue/ Ipidyns JI.M., llupmosa E.E.— IMEKTPOH. TEKCTOBBIC J[AHHBIC.—
M.: MockoBCKHI Menarorudeckuii rocyIapcTBeHHbI yuusepcuret, 2022.— 100 c.— Pesxnm
noctymna: https://iprbookshop.ru/122486.— IPR SMART

4. Jlapun, C. B. Anrebpa: Muorousnens! : yaebHoe nocoGue s CPEIHEro NpoeccHoHaNbHOrg
obpasoeanus / C. B. Jlapun. — 2-e w3, uenp. M jpon. — Mocksa : Haparenserso FOpaiir, 2023. —
136 ¢. — (IlpocheccronansHoe obpasosanue). — ISBN 978-5-534-07828-2. — Teker NIEKTPOHHBIH //
O6paszosarenbhan niardopma FOpaiir [caifr]. — URL: hitps://urait.ru/bcode/515 758 (nara obpawmenns;
21.08.2023).

5. lloranos, A.Tl Jluneiinas anrebpa u asaiurHdeckas reoMeTpus . y4eOHHK u
NPAaKTHKYM JUisi cpeasero rnpodeccuonansaoro obpasopanus / A. I1. IToramos. — Mocksa
Msnareascrso HOpaiir, 2023. — 310 ¢. — (Ilpodeccuonansuoe obpasosanne). — ISBN 978-5-
534-01061-9. — Texer : snekrponusii // O6pasosaremsuas miardopma [Opaiit [caiit]. —
URL: https://urait.ru/becode/513598 (nara obpamenus: 21.08.2023).

JlononuurenbHas MTeparypa:

1. Anrebpa u navana anamisa. Temarnueckue Tecthl. 10—11 kiacest / cocrasurenu J1. O.
Jenumeea, I1. M. Kamaes, H. B. Kaproxuua. — 2-e u3i. — Mocksa : BAKO, 2021, — 97 ¢. —
ISBN 978-5-408-05744-3. — Texer ; 2neKTpOHHBII // Ludposoit oGpasosarensublii pecype IPR
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SMART : [caiir] — URL: https://www.iprbookshop.ru/125152.html  (nara oGpaimenus:
21.10.2022). — Pesxum AOCTYIIA; JUIS aBTOPH3UP. MOJIL30BATENICH

2. Jly6aruma, E.H. Jluneiinas anrepa: y4eOHOE nocobue Jns  CPCAHETO
npodeccuonamsroro obpasosanus / E. H. JlyGaruna, E. M. Beutomos. — 2-¢ u31. — Mocksa :
Wznarenserso HOpaiit, 2023. — 150 ¢. — (Ilpodeccronanshoe obpazoBaHie). — ISBN 978-5-
534-12504-7. — TexeT : snexrpornsii // Obpasosarensas nmardopma IOpaiit [cait]. —
URL: htips://urait.ru/beode/517608 (zara obpautenus: 21.08.2023).

3. Manyran, B. A, Jluneiinas anrebpa Uil SKOHOMHCTOB. VueOHUK, TPAKTHKYM H
cOOpHHK 3amad : O CPSAHEro npodeccHOHATBLHOTO obpazopanusi / B. A. Mamyrum.
4. A. Pommna. — Mocksa ;: Usnarenscrso 1Opaiit, 2023. — 478 ¢. — (Ilpodeccuonanbioe
obpaszoparme). — ISBN 978-5-9916-8802-4. — TekeT : 3ICKTPOHHBIH /I OBpazosare/ibHasA
wiarhopma  [Opadit  [cadit]. —  URL: hitps:/urait.ru/bcode/513569 (mata  oOpalneHus:
21.08.2023).

WUntepuer-pecypchl:

1. www.yvaklass.ru oOpasoBaTebHbI WHTEPHET-PECYPC UL  IUKOJBHHKOB, CTYIACHTOB,
yuHTeneh 1 poJHTENeH.

2. www.fcior.edu.ru (MugopManuonHble, TPCHHPOBOIHBIE M KOHTPONLHEIC MATCPHAIIEL).
3. www.school-collection.edu.ru  (Emmmas  xowreknun  undposeix  oOpazoBarelibHEIX

pecypcoB).

4. hitp://eor.it.ru/ (yaebnniii mopran no uenosikzosannio J0P).

5. https://www.uchportal.rw/ (Yaurensckmii nopran. Ypokd, NMpe3eHTaildH, KOHTPOJIbHbLIE
paboThl, TECTHL, KOMIIBIOTEPHEIE TPOrPaAMMEL METOIMUECKHE pa3paboTKH TI0 PYCCKOMY
A3BIKY M JIHTEparype).

6. http://www.ucheba.com/ (OBpazopatensHbI nopran «Yueba»)

3.3. Meroaqugeckoe obecimeuenne 00pa3oBaTe/bHOr0 mpouecca s ofy4enns
HHBAJHAOB H JII ¢ OrPAHHYEHHBIMH BO3MOKHOCTSMHE 3/10POBbS

YeiioBHS OpraHMsali| ¥ cojeprkanne oOydeHHst W KOHTPOIS 3HAHHH MHBAIHMIOB U
ofyqatoruxes ¢ OB3 no pucunmmne «MareMaTHKa» ONpeAesaioTCs IPOrpaMMOn THCIHITTHHEL
QIANTHPOBAHHOH PH HEOOXOIMMOCTH [1is O0YUEHHS YKa3aHHbIX 00y Halonmxcs.

Opraumsanus o6yqeHns, TEKYIIei 1 MPOMEKYTOTHOH aTTeCTallHy CTyACHTOB-HHBAHIOB
u cryzento ¢ OB3 ocylecTmisercs ¢ yIeToM 0COOEHHOCTEH MCHXO(PHIMUECKOr0 pasBUTHS,
AHIMBUAYATBHBIX BOIMOKHOCTEH 1 COCTOAHNS 310POBBS TAKHX 00YHAIOMHXC.

Mexonst us NCHXOQU3HIECKOTO PA3BHTHS M COCTOAHMS 3/I0POBBS CTYACHTOB-HHBAIHIOB H
cryientoB ¢ OB3, opraHu3yloTCs 3aHATHA COBMECTHO € JPYTHMH ofyqaomumMiuci B 00X
IpyINax, HCHojib3ys COLMAIGHO-AKTHBHBIC W peieKCHBHBIC MeTO/bl 0o0yueHHs CO3/anws
KOM(OPTHOTO MCHXONOrMUECKOT0 KIIMMara B CTYICHYECKO IpyIIIe Hild, NPA COOTBETCTBYIOIIEM
3A9BIEHHH TAKoro oOydyaromerocs, [0 HHAMBHIYATBHOH mNporpaMme. KOTOpas ABISICTC
MOAM(pHIHPOBAHHBEIM BapHAHTOM OCHOBHOH paboueil nporpaMMmel JIHCUHIITHHBL Ilpu sTOM
cozepIKaHMe MPOTPAMMBl JHCIHIUIMHBI HE W3MEHACTCS. VI3MEHAIOTCH, KaK IPaBHIIO, (hopmbl
oByuenns U KOHTPOIIS 3HaHWi, 00pa3oBaTeIbHbIC TEXHONOTHH U JHAAKTHHUECKHE MATECPHAIIbI,

O6yuenue CTYAEHTOB-MHBAIMAOB M CTYAeHTOB ¢ OB3 TakiKe MOMKET OCYIECTBIATHCSA
MH/IMBHIYATBHO WM ¢ IPHMEHEHHEM JIACTAHMOHHBIX TEXHOIOTHHA,

JlucTaHmuoRROe  00yuenue  obecrieumBacT — BO3MOXKHOCTh — KOMMYHHKaUHH ¢
[IpeTofiaBaTeNeM, a TAKKC C APYTMMH 00ydaeMBIMH IOCPEJCTBOM BeOHHAPOB (Hampumep, ¢
uenob3opanem mporpammel fujiexe Tememoct), 9TO CHOCOOCTBYET CIUIOUEHHIO TIPYIIIbL
HanpapiseT y4eOHYIO TpyIITy Ha COBMeCTHYIO pabory, o0CcyXKIeHNE, NPHHITHE T'PYIIIOBOTO
pelienusi.

B yueGHOM mpouecce Ui TOBRIIIEHMS YPOBHS BOCHPHSTHS H 1epepaboTKH yaeOHOH
uu(opManny CTYNEHTOB-WHBATHIOR W cTyleHToB ¢ OB3 npuMensiorcs MYIBTHMENUHHBIE #
CreLMAIM3UPORAHHBIE TCXHWYECKHE CPeACTBA TpHEMa-nepenaun yueOHOH HH]OpMainu B
JOCTYIMHBIX (OPMax /UIs CTYAEHTOB ¢ PAa3THYHBLIMH HAPYIIEHHsIMH, 00ECICYMBACTCA BBITYCK
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ATBTEPHATHBHLIX  (JOPMATOB NEYaTHEIX MarephanoB (KpynmHbii WpPHQT), STEKTPOHHBIX
00pazoBaTenbHBIX  pecypcoB B (hopMax, ajalTHPOBAHHEIX K OTPAHHYEHHAM  30POBbS
00y uaroIMXCH, HaJIM4Ne HeOOXOIMMOTO MATEPUHATLHO-TEXHUUECKOTO OCHAIICHHUS.

lTondop m pa3paborka yueOHBIX MaTEPHAIOB MPOM3BOJUTCS MPENOABATENEM C yuerom
TOro. 4To0Bl CTYIEHTHI € HApYMEHHAMH CclyXa NOJydYaind HH()OPMAIMIO BH3VAILHO, ¢
HApyMEeHUSIMH 3PEHHS — ay/IMallbHO (HAMpPHMEp, ¢ HMCMONL30BAHHEM IPOrPAMM-CHHTE3aTOPOB
petn).

Hpumeuanue: Ilpenodasamenn, y4ebHvie Kypcbi KOMOPHIX MpeOyiom om criyoeHmos
GuINOIHEH U ONpedenennbiX cneyuguveckux delicmeutt u npedcmasisiowux coboti npobremy unu
Oeticmeue, neGLINOINUMOE QIR CIMYOCHINOG, UCHLINBIGAIOWUX MPYONOCINU C REPEOGUNCEHUEM UNN
peuvto, obazaner 6 Pl yuecmv smu ocobennocmu u npediazames cmyOenmam-uHeaIuoam u
cmyoenmam ¢ OB3 aremepnamughvie Memoosl 3aKPenIenus UsyNdemo20 Mamepuaid.

Jlnst ocymecTBIIeHHs NPOUEAYP TEKYINEro KOHTPOJIS YCIIEBAEMOCTH H MPOMEXYTOUHOMH
arrectanuy 00yJaomuxes HHBaIH0B B il ¢ OB3 don 0NeHOYHBIX CPENCTB 10 JHCIUILTHHE,
NO3BOJAIOWMH OLEHHTH JIOCTHIKEHHE HMH PE3YIBTATOB 00YUCHHS W YPOBEHB ¢(hOPMHPOBAHHOCTH
KOMIIETEHIIHH, [IPe/lyCMOTPEHHBIX YYeOHBIM IUIAHOM W palodedl NporpaMMol JHCITMILTHHBL
aanTHPYeTCA 1 00y 9aromuXCcsl HHBaIHAOB | JIHIL ¢ OrPaHHYCHHBIMH BO3MOXKHOCTAMHE 340POBbSA
C Y4ETOM HHJIMBHIYAIBHBIX MNCHXO(H3HOIOTHYECKHX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha
Oymare, TMCbMEHHO Ha KOMIbIoTepe, B (opme TectupoBanus W T..). IIpm HeobGXxomumocTH
O0yuarOIUMCs  [IPEJIOCTABIACTCS  JONONHATENEHOE BpeMsa JUisi MOJAFOTOBKH OTBETAa IIpH
IPOXOJKJICHHH aTTeCTallHu.



4. KOHTPOJIb U OLHEHKA PE3YJIBTATOB OCBOEHUS
OBIIEOBPA3ZOBATEJBHOM JIMCHUTIIMHBI

KoHTpoIs H OIEHKa PpE3yAbTaTOB OCBOCHHS 00uIeobpasoBareibHOH AHCHHINIHHBI
PACKPBIBAIOTCS Yepes AUCIHILIMHAPHBIC Pe3yIbTarbl, HalpasieHHbie Ha GopMupoBaHEe OOLIMX H
mpodecCHOHAIBHBIX KOMIISTEHIHH 110 pa3/ienaM i TeMaM CofiepKanus y4eGHOro Mareprasia.

Obtmasn/npodeccHonaabHan
KOMIIeTeHITHSI

Paznen/Tema

Tun onenouHbIX

!

OK 01. Buibupars cnocofel pemenua
3aj1a4 1poheCCHOHANBHOM
AEATEIbHOCTH NPHMEHHTENLHO

K PaziM4HbIM KOHTEKCTAM

OK 02. HcnonbszoBaTh COBPEMEHHBIE
cpeiacTBa MOMCKA, — aHanMza W
uHrepriperauun  uudopmauun, M
HH(OPMALIMOHHBIE TEXHOJIOMMHM  JUlf
BBINOJIHEHHS 3a/1a4
npodeccHOHATBEHONH NeSTeNBHOCTH

OK 03. I'lnanuposarb U peain3oBLIBaTh
cofcTBeHHOe rnpod)eccHOHANBHOE H
AHUMHOCTHOE pazBuTHE,

| NIPEANPHHHUMATENLCKYIO J1eATe/ILHOCTE
B npoeccioHanLHoH

cipepe.

| MCTIONIL30BATh 3HAHUA NO (PUHAHCOBOH

rpaMoOTHOCTH B PA3THYHBIX JKH3HCHHBLIX

CHTYALUAX
OK 04. Addexrupro
B3auMoneiicTeoBars #  palorare B

KOJIJIEKTHBE H KOMaH/e

OK 05. Ocyuectsnits YCTHYIO U
MUCHMEHHYIO  KOMMYHHMKAIIHIO  Ha
rOCYIapCTBEHHOM s3bIke PoccHHCKOMR
Menepaiun ¢ yuetoMm ocobeHHOCTEN
COLMANTLHOTO U KVALTYPHOTO KOHTEKCTA
OK 07. CopelcrBoBark COXpaHEHMIO

OKPYRAKOIIEH cpensl,
pecypcochepexeHuto, MPUMEHATH
3HaHM# 00 HM3MEHEHWM  KJMMara,
OPUHIMITI Gepexnusoro
NPOU3BOACTRA, rexTuBHO
JIeHCTBORATE B ype3BeIualiHbIX
CHTYaLMAX

Paspensr: 1,2,3,4,5,6,7,
9. 1011, 12

MeponpHATHI
[InceMEHHBIH KOHTPOIIL B (hopme:

KonrponsHas  paGora Nol
«Maremarnka OCHOBHOH
LIKOJTBI?

Konrponsnas  paBora  No2
«KophHu, CTENEHH u
Jorapugmbly

Kouwrponenas  pabora Noj

«OCHOBBI TPHTOHOMETPHHY

KourponsHas paGora Ned
«@DyHKUMK ¥ WX rpadHKu»
Kourponshas  paGora NoS

«ONeMeHTBl  KOMOHHATOPHMKH,

TEOPHH  BepoATHOCTEH M
CTATHCTHKHY
Konrponsnas  pabora N6

«llponssonnas Qyukinm, eé
NPHMEHCHHER

Konrponsuas  pabora  Ne7
«ITeproobpazHasn dyHKIHH, eé
HPHMCHCHHE

Konurponwnas  paBGora  Ne§

«YpaBHEHNA U HEPABEHCTRA»
Kourponsias pafora N9
«llpamMble W IIOCKOCTH B
MPOCTPAHCTBEY

Konrponsnas pabora Ne 10

«MHOrorpaHHUKM H®  Tena
BPAaLCHHAN
Konrponbnas pabGora Nell

«Koopauuars! M BeKTOpLI»

Pasnmens!; 8.13.

YetHbiii onpoc

- onpenelieHus
= AJTNOPHTMBI
- mpaBuia

Pazgensi: 1,2,3.4, 5,6, 7,
8.9.10,11,12, 13.

[IpomerkyTounas arrecrauns —
aKk3ameH B | u 2 cemecTpax
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Ob6mme KpATEPHH ONIEHKH PE3yJILTATOB 0CBOCHUSA YUeOHOH JHCIUIIHIb]

B yCTHBIX H IHCHMEHHBIX OTBETAX CTY/ICHTOR Ha IPAKTHYECKHX (CEMHHAPCKHX) 3aHATHAX,
B COOOUICHHMSX H ZIOKTAJIax, 5¢ce U APYrHX (opMax ayuTopHOit U caMOCTOATENLHOM paboTsl, a
TAKOKE B TEKYIIMX KOHTPOIBHEIX paboTax y4uTHIBAKOTCS: TIYOWHA 3HAHWIL. RIajeHHe
HEOOXOMMBIMH YMEHUSIMH (B 00beMe IPOrpaMMBl), IOTHIHOCT H30KEHHSA MATePHIIA, BKITIOUAs
0000IIEeH s, BEIBO/IBI, COOITIOICHITE HOPM JTHTEPATYPHOH Pewi.

OneHKY «OTHYHO» 3aCyKUBACT CTY/IEHT, TBEPIO 3HAIOLIMI 1IPOrpaMMHBIH Marepuai,
CHCTEMHO H TIPaMOTHO H3Jaraioiui ero, JCMOHCTPUPYIONIHH HeoOXOTHMEIH YpOBEHb
KOMIIETEHIH, JETKHE, CKATble OTBETHl HA JOTIOMHHTCILHBIC BONPOCH], CBOGOMHO BIAXCOMIHIA
HOHATHHHEIM aMnnapaTroM.

OneHKy «Xopomo» 3aciy’KMBacT CTYICHT, MPOSBUBLIKI OJIHOE 3HAHME TIPOrPAMMHOIO
Marepuana, IeMOHCTPHPYIOLIKIE CHOPMUPOBAHHLIE HA IOCTATOYHOM YPOBHE YMEHHS H HABBIKH,
YKa3aHHBIC B OpOTpaMMe KOMIIETeHIHH, JIOIYCKAIOWME HeNPHHIHITHAIBHBIE HETOUHOCTH MpH
H3JTIOJKEHHH OTBETA Ha BONPOCHL

OuenKy «ym0BAeTBOPHTETLHO» 3aCIYKUBACT CTYACHT, OOHAPYKHBIIAI 3HAHUS TOTBKO
OCHOBHOTO MaTepHalla, HO HE YCBOMBIIMH [IETaNH, JAOMYCKAOMHN OUMOKH NPHHLUHIHAILHOTO
XapaKTepa, JEMOHCTPHPYIOIIMA HE A0 KOHLNA C(OPMHPOBAHHBIC KOMMETEHIUH, YMCHHA
CHCTCMAaTH3HPOBATE MaTEpHaI H [I€JaTh BEIBOMEL.

OueHky «HeyA0BJETBOPHTEILHO» 3aCIHyKUBAET CTYAEHT, HE YCBOMBIIHH OCHOBHOIO
COZIEPXKaHUs Marepuala, He yMEIOLIHi cicTeMaTH3npoBark HHGOPMAIHIO, AeNars HeoBXOIuMbIe
BBIBO/IbL, YETKO H TPaMOTHO OTBeYATh HA 38JIaHHLIC BONPOCEHL, ASMOHCTPHPYIOUMIHH HU3KUH
YPOBCHE OBJIQACHHA HIBOGXO,Z[HM]:IMH KOMIOCTCHIHAMH.

OueHnBaHie CTYICHTa HA YK3AMEHe 110 yaedHoli THennIinHe

OueHKa «OTJMYHO» BHICTABISETCS CTYACHTY, €CIH OH [IYOOKO M TMPOYHO YCBOHII
IIPOrpAMMHBIN Mareprall, MCHEPIIbIBAIOLIE, HOCICA0BATe/NbHO, YETKO W JIOTHYECKH CTPOHHO ero
H3I1aracT, yMEeT TECHO YBA3BIBATH TEOPHIO ¢ NMPAKTHKOH, CBOOOMHO CHpPAaB/ISETCH C 3a/a4aMi,
BOMPOCAMH M JIDYIMMM BHIAMH [PHMCHCHWS 3HAHWH, He 3aTPy/IHSCTCS C OTBETOM MpH
BHJIOH3IMEHEHHH 3a1aHH fi 5 npaBUIEHO 000CHOBEIBAET OPHHATOC  PCILICHHE, BJIaJceT
PasHOCTOPOHHMMHE HABBIKAMH H IIPHEMaMH BBINOITHEHHS NPAKTHYSCKHX 3a0a1.

Ornerka «Xopomoy BHICTABIIAETCS CTYICHTY, SCII OH TBEPIO 3HAET MATEPHAT, FPAMOTHO
H 110 CYHIECTBY W3JIaraeT ero, He JIOTYCKas CYHIEeCTREeHHBIX HeTOUHOCTEH B OTBETE Ha BOMPOC,
MPABHJIBHO TPUMEHSCT TEOPETHYCCKHE TMONOKCHHS MPH PEHNICHHH [PAKTHYECKHX BOINPOCOB H
3a/a4, BiiaJiceT HeOOX0IMMBIMH HABBIKAMHA M HPHEMAMH UX BbIITOTHEHHUSI.

OneHka «y10BJAETBOPHTEbHO» BBICTABIACTCA CTYJCHTY, €C/IH OH UMEET 3HAHUS TO/IBKD
OCHOBHOI'O Marte€pHala, HO HE YCBOHI €ro IlE!TEl.r‘IEﬁ, HAOIIYCKaeT HETOYHOCTH, HEAOCTATOUHO
HpasiiibHele QOPMYIHPOBKH, HAPYIICHHS JIOIHYECCKOH IOCISNOBATEALHOCTH B H3IOIKCHHH
IIPOrPaAMMHOT0 MaTePHANA, HCILITLIBACT 3aTPYAHEHUS IIPH BBITOTHEHHHA NPAKTHYECKUX padoT.

OueHka «HEY10BJIeTBOPHTEIbHO» BEICTABNSETCS CTYIAEHTY. KOTOpbIi HE 3Haer
3HAUMTEIBHOM YACTH NPOrPaMMHONO Marepuana, [OIycKaeT CyIIecTBeHHbIe ONIMOKH,
HEYBEPEHHO, ¢ OONBINUMH 3aTPY/IHCHHAMH BBITTOIHAET IIPAKTHYECKHE paboThl.

Ilepevenn BONPOCOB /1JIs1 HOATOTOBKH K YK3aMeHY
no yuednoii aucunniaune «Maremaruka»

(OcHOBHBIE TPHIOHOMETPHYCCKHE QOPMYJILL.
Dyuxus y=sinx, ee rpaduK u cBoNCTERA.
GOynxnus y=cosx, ee rpaQuk 1 cBolicTBa.
Oyuxnug y=tgx, ee rpadux 1 CBOHCTRA.
DyHKIMA y=CtgX, ¢e rpa()uk U CBOHCTBA.
[TpeobpazoBanue rpadukos.

YeTabie H HEYETHBIE (DYHKITHH.

b ol ol o e
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8.
9,

10.
L8
12.
13.
14.
15.
16.
17.
18.
19.
20.
Z1.
22,
23,
24,
25,
26.
27.
28.
29.
30.

Bospacranue, yosiBanue (yHKIHH. FKCTPEMYMBEIL.

Cxema uccnegoBanas (pyHKIHH.

APKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTAHTEHC.

Omnpenenenne Npou3BoHOM. [TpupaieHue apryMenTa, npupaiieHue QyHKIMH.
ITpaBuia BEIMHCACHHS IIPOU3BOIHDIX.

ITpou3BomHast CHOKHOH PYHKITHH, TPHIOHOMETPHYECKHUX (DY HKITHH.
OcHosubie (opmyisl guddeperiiHpoBaHHsL.

Kacarenpnas k rpaguxy QyHKIHH.

IlpousBoiHas B TeXHHKE U (H3HKE.

[1pusnak Bo3pacTanus win yObiBaHus QyHKIMH.

Kpuruueckne Touku Gy HKITHH. MAKCHMYMbI 1 MHHHMYMbI.
Hauboakiee 1 HAMMEHBILIEe 3HAYeHHUs (PYHKIIHH.

[lepsooOpasuas. OcHOBHOE CBOHCTBO MEPBOOOpa3HOIL.

Tpu npaBuia HAXOMACHASA POU3BO/HBIX.

Tabnuna neproodpazHeIX.

IInomane kpusonuHeiinoi Tpanenun. @opmyna Hetorona-Jleiibuuna.
KopeHns n-oi CTENEHH U €TO CBOHCTBA,

CrencHs ¢ paliHOHATEHBIM TTOKA3aTelIeM | €€ CBOHCTBA
IMokazarenbHas (yHKIMS, ¢¢ rpaduK 1 cBolcTBa.

Jlorapugmbr 4 UX CBOHCTRA.

Jlorapudmuueckas GyHKimA, e¢ rpaduk 1 cBoHCTBA.

IlpumeHenue uuTErpaa.

IMpousBojHas ToKa3arellbHOH W Jorapumuueckoil (QyHKIMH, neprooOpazHas

HOKA3aTeIbHOH (yHKIHH.

31.
i
33.
34.
35.
36.
37:
38.
39.
40.
41.
42,
43,
44.
435.
46.
47.
48.
40.
50.
=1 8
32,
83,
54.
i
56.
57.
38.

AXCHOMBI CTEPEOMETPHH.

ITpocreiimme reoMeTpHHuecKHE TEIa U UX IIOBEPXHOCTH.
IlapaanensHOCTH NPAMBIX, MPAMOM H IJIOCKOCTH.

B3auMHOE pacrioyIokeHHe IPAMEIX B IPOCTPAHCTEE.

[lapannensHOCTE NIOCKOCTEH.

Terpasmp w napanienenumnen.

Tepned AMKyIAPHOCTE NPAMBIX H IIIOCKOCTEH.

IlepneHauKyISp H HAKJIOHHBIE.

JIByrpaHHbIH yIojL.

[MousTHe MEOTOrpaHHAKA. BEITYK/IbIE W HEBBITYKJIBIE MHOTOT PAHHHKH.
T'eomeTpuyeckoe TEI0.

ITpusma. [Tpsavas, npasribHas, HaknouHas. OObeMbl HPH3MBEL
Ilupamuna. [lpagunsHas nupamMuia u ee cpoiicTea. Anodpema. OObeM NUpPaMHIbL
Ycewennas nupamu/ia.

[TpaBUIbHEIE MHOTOTPAHHHKH.

CHMMeTpHS B IIPOCTPAHCTRE.

CroKeHHe W BbIMHTAHHE BEKTOPOR (rpaduyeckt).

YMHOXeHHE BeKTopa Ha uncso. CBoHCTBa YMHOKEHHS.
Komrutanapusie Bexktopsl. [Ipasuiio napannenenume/a.
[TpsmoyronbHas cucTeMa KOOPIMHAT B IPOCTPAHCTBE

[lpaBuo cyMMEL, pasHoCTH, NPOU3BEIEHHS BEKTOPa Ha YHCTIO.
[Ipocreiimme 3ana4u B KOOpAAHATAX.

CkangpHoe NPOoH3IBEIeHHE BEKTOPOB.

lleHTpansHas, ocepas, 3epKajibHas cuMmerpus. [lapanmensHsiii nepeHoc.
Humsap. [nomwans noBepXHOCTH MHIHHAPA B ero 00beM.

Konyc. ITnomans NOBEpXHOCTH KOHYCA U €ro 005beM.

Cdepa u map. Ilnomans chepsl, o0beM mapa.

KacarenbHast 1J10CKOCTB K chepe.
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59.  Iloustuae o6bemoB. CroiicTRa 06LEMOB.
60. [loHsiTre mapor cermenra, apoBOro ¢CjI04, IapoBOro CEKTOPa H HX 00beMblL.
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