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IIpeameTHbie pe3yabTaThl. MaTemaTuka: ajaredpa u HayaJia
MaAaTEMATUHYICCKOIo anajusa, recoMeTpus

Yriay0eHHBIH YPOBEeHb
«CucTeMHO-TeopeTHYECKHE PE3Y/ILTATHI
Paznen II. BeinyckHUK HAYYUTCH IV. BBy CKHUK HOJXYHHT
(yHHBepcaabHBIH NpopuIb) BO3MOKHOCTH HAYUUTHCS
(TexHOJIOrHYeCKHH PO HIIB)
Iean Jist yenemHoro npoaoKeHus Jns obecreueHus BO3MOKHOCTH
0CBOEHHA o0pa3oBaHHus YCIIEITHOTO IPOOIIKEHUsT 00pa30BaHUs
npeaMeTa IO CIIELIHAIEHOCTSM, CBSI3aHHEIM C 0 CIIeIMANIEHOCTAM, CBS3aHHEIM C
ITPUKIIATHBIM HCTIOIb30BAaHUEM OCYIIECTBICHUEM HAYIHOU 1
MaTeMaTHKH HCCIIEOBATEILCKON AATETHHOCTH B
00J1aCTH MaTeMATHKH U CMEXHBIX HAYK
TpeGoBanus K pe3yjJbTaTam
dnemenmyt | — CBOGOIHO ONEPHPOBATD' — JloctmxeHnue pe3yapTaToOB pasnena
meopuu NOHATHAMU: KOHEYHOE MHOKECTBO, 1I;
MHOMCECHE 2IEMEHT MHOKECTBA, —  OIepHPOBATE IIOHATHEM
u HORMHACKCGIRG, TICPOCCHCHHAC, OIpeeeHUs, OCHOBHBIMU BUIAMHE
Mamemamu o0bequHeHHe U Pa3HOCTh OTIpe I e H i, OCHOBHBIMH BHJIAME
eckoil MHOKECTB, THCIOBBIE MHOXKECTBA ——
J102UKH Ha KOOP/IMHATHOH MPSMOM, OTPE30K,
HHTEpBAJ, OYMHTEPBAT, — IOHHMMATh CyTh KOCBEHHOTO
NPOMEKYTOK C BBIKOTIOTOM TOYKOH, AoKaIgTel LU TR,
rpadUUeCKOe IPEACTABICHHE — OIEepHUPOBATLH IOHATHAMH CYECTHOTO
MHOKECTB Ha KOOPAWHATHOH H HECUETHOT'O MHOKECTBA,
IIIIOCKOCTH; — IPUMEHATH METOJ MaTeMaTHICCKOH
— 3a7aBaTh MHOXXECTBA HUHIYKIHH JUIsI TPOBEIEHUS
[IEPCIUCIICHACM 1 paccy X IeHUN U JI0Ka3aTeNbCTB |
XapaKTepUCTUYECKUM CBOUCTBOM; IIpH pEIIeHAN 3a/1a4.
— OIIEpHPOBATE NOHATHAMHU: B noBceiHeBHO# KU3HU H TIPH
YTBEPXIECHHE, OTPHUIIAHHE H3Y4YEHHH JPYTHUX IIPEIMETOB:
YTBEPIKJIEHHUS, HICTHHHBIE H JIOKHEIE
— HCIIONIb30BaTh TEOPETHKO-
YTBEPKICHUsI, IPUYHHA, CIIECJCTBHE, "
S MHOKECTBEHHBIH SI3BIK H S3BIK
YTBEPIKICHHS, KOHTPIIPHMED; JIOTHUKH TSt OIIHCB,HPIf PEaTbHBIX
— TIPOBEPATH NIPUHAATEKHOCTE FROLICCcOn B SRIHIA, T
3J1EMEHTa MHOJKECTBY pEIIEHUH 3aaa4 APYTUX YaeOHBIX
—  HaxoJUTh lIEPECEUEHHE 1 [IpEAMETOB
00BbEAUHEHHE MHOXKECTB, B TOM
qHciIe IPeICTaBIeHHEIX
rpadUIecKy Ha YUCIOBOM NPSIMON U
Ha KOOPJUHATHOM MIOCKOCTH;
~ IPOBOJWTH NOKa3aTeIbHBIE
paccy:KJaeHus 17151 000CHOBAHHUS
MCTUHHOCTH YTBEKICHUHN.
B nosceonesnoil Jcusnu u npu usyueHuu
opyaux npeomemos:
| — HCIIOJIB30BATH YHCIOBEIE

| o
31ech U Najee: 3HaTh ONpe/lefieHHe MOHATHS, 3HaTh U YMETh 000CHOBBIBATE CBOHCTBA (IPU3HAKH, €CITH OHH €CTh)

NMOHATHA, XapaKTE€PHU30BATb CBA3H C APYTUMH MMOHATUAMMU, TIPEACTABNAA OLHO MOHATHE KaK YacTh LIEIOCTHOIO KOMILIEKCA,

WCTIONB30BATh TIOHATHE U €r0 CBOHCTBA IIpH NMPOBEACHHWH paccymﬂeﬂuﬁ, N0Ka3aTeNabCTB, PEIICHHWHA 3a1a4.




MHOJKECTBA Ha KOOPIMHATHOM
MIPSIMOM ¥ Ha KOOPIWHATHOM
MIJIOCKOCTH JI7IS OTUCAHUS PEaTbHBIX
MIPOIIECCOB U ABJICHUI;

IIPOBOJIUTE J0Ka3aTe/IbHbIE
PacCy)XIEeHHS B CUTYaIIHIX
NIOBCEIHEBHOH JKH3HHU, [IPH
pELIeHUH 33724 U3 IPYTHX
MPEIMETOB

Qucaa u
BLIPANHCCHUA

Cr00O0OIHO OTIEPHPOBATH
MOHATHAME: HATYPATBHOE YHCIIO,
MHOYXECTBO HaTypaTbHBIX YHCE,
LEJI0e YHCII0, MHOMKECTBO LEITBIX
yKces, 0OBIKHOBEHHAs P00k,
JecaTudHas Ipo0b, CMELIAHHOE
YHCJIO, PAallHOHAIBHOE JHCIIO,
MHOJKECTBO PallMOHATIBHEIX YHCET,
HppalHOHaIbHOE YUCI0, KOPEHE
CTEIEeHH N, JeHCTBUTEIIHHOE YHCIIO,
MHO)XECTBO JeHCTBUTEIbHBIX
YHCEIl, TEOMETpHYECKas
WHTEpIIpeTalus HaTypalbHbIX,
LE/IBIX, PALlHOHAIBHEIX,
JNeHCTBUTEIILHBIX YHCET;

[IOHMMATh ¥ OOBICHATH Pa3HHUILY
MEXIY IMO3UIUOHHON U
HENO3ULIHOHHOM CHCTEMAaMH 3alIUCH
YUCET,

[IEPEBOJUTh YHCIIA U3 OJHOH
CHUCTEMEI 3aIIHCH (CHCTEMBI
CYUCIICHHS) B APYTYIO;

NOKa3bIBaTh U UCIOIB30BATE
[IPU3HAKA JETUMOCTH CYMMBI 1
OPOU3BEICHUS IIPH BBIIOJHEHHH
BEIYHCIIEHWH U pellleHUH 3a/1a4;
BBIOJIHATE OKPYTJICHHE
PalHOHAIBHBIX U HPPAIMOHAIBHEBIX
YHCEIl C 33JaHHOH TOYHOCTBIO;
CPaBHHBATh JAeHCTBUTEIbHEIE YHCIIA
Pa3HBIMH CIIOCODaMH;
YIOPSIA0YNUBATE YUCIIA, 3alTHCAHHEIE
B BHJIe OOBIKHOBEHHOM H
NECITHIHOH Npodu, yuca,
3aIlMCAHHBIC ¢ HCITOIB30BAHHEM
apH(METHIECKOTO KBaJAPATHOTO
KOpHS, KOpHEH cTerenu onpine 2;
Haxoauts HOJ/I u HOK pazasmu
CrIocoOaMH | HCIIONTB30BATE HX TIPH
peIIeHuH 3a1a4;

BEBIIIOJHATL BEIUUCIEHUS H
1Ipe00pa30BaHus BRIPAKEHHIH,
CoJlepKalluX NeHCTBUTEILHEIE
4KCla, B TOM YHCIIE KOPHH

JocTixenne pe3yabTaToB pasjena
II;

CBOOOJIHO OLIEPUPOBATH YHCIOBBIMH
MHOKECTBAMU IIPU PEIICHHH 337134,
[TOHMMATh IIPHYHHEL H OCHOBHEIE
HJIEH PACIIMPEHHS YACIOBEBIX
MHOJKECTB;

BJIaZIETh OCHOBHEIMH MOHSATHIMH
TEOPHHU JENUMOCTH IIPH pelieHuH
CTaHJAPTHRIX 3a/1a4

HMETE DA30BBIE [IPEACTABICHUS O
MHOXXECTBE KOMILIEKCHBIX YHCET,
CBOOOZIHO BBIIONHATE
TOK/IECTBEHHBIE TPe0Opa3oBaHHs
TPHUTOHOMETPUUECKHX,
JIOrapu(PMUYECKHX, CTETIEHHBIX
BEIPAKEHHH;

BIaAeTh hopMmyoi OHHOMA
HrroTona;

IIPUMEHATH IIPU PELIEHHUHM 3314
TEOPEMY O JIUHEeHHOM
npeacrasienun HOJI;

OPHUMEHATH IIPH PEIIeHHH 33129
Kuratickyro Teopemy 06 ocrarkax;
IPUMEHATh IIPHU PEMICHUH 3a1a4
Manyto Teopemy Depma;

YMETE BBIIIONHATE 3allHCh YHCIa B
TIO3HIIMOHHOH CHCTEME CUHCIICHHS;
TIPHMEHSITh IIPH PEIICHUH 3aJ1aq
TECOPETUKO-YHCIIOBBIE (DYHKIIHH:
YHCIIO ¥ CYMMA JIETHTETIEH,
bysaKIIHIO Ditnepa;

[IPHMEHATE IIPY PEIIeHHH 3a1a49
HenHkle a1podu;

MIPEMEHSATE [IPH PEIICHUHE 38124
MHOTOYWIEHEI C IeHCTBHTEIBHBIMA H
HEJIBIMH KO3(hDUITHEHTaMH,;
BJIa/ICTh IOHATHSIMH IIPUBOTUMBIH H
HETIPHBOJIUMBINA MHOTOYNEH H
IIPUMEHSTE UX IIPH PEIICHUHU 3a/1a4;




HaTypalbHBIX CTETICHEH;
BBINOJHATE CTAHAAPTHEIE
TOXIEeCTBeHHBIE IIpe0dpa3oBaHus
TPUTOHOMETPHUYECKHUX,
JOTapU(PMHUIECKUX, CTEIIEHHBIX,
HppaldOHaAIbHbIX BEIPAKEHHH.

B noscednesnoit dcusnu 1 npu usyyenuu

Opy2ux npeomemos:

BBITIONTHATE U O0BSCHATH CpaBHEHUE
pe3yJIbTaTOB BBIYHCIIEHUH [1pH
pelLIeHUH TIPAKTHYECKUX 3a/1ad, B
TOM YHCIIE TPUOTHIKEHHBIX
BBIYMCIIEHHH, HCIIOTB3YS pa3HbIe
CIIOCOOBI CPABHEHHI;
3alHCLIBATh, CPABHUBATS,
OKPYTJISTEH UHCIOBLIE JaHHEIE
peanbHbIX BEJIUYHH C
UCIIOJIb30BAHMEM PA3HBIX CHCTEM
H3MEPEHHH,

COCTARIISITh U OLIEHHBATH PA3HBIMH
CIIOCO0aMHU YUCIIOBBIE BHIPAKEHHS]
IIPY PENICHUN TPaKTHYECKUX 33139
W 337134 U3 IPYTHX YIeOHBIX
MIPEIMETOR

— IIPHMEHATH IIPH PEIICHHH 3a1a4

OcHoBHYIO TeopeMy anredpsr,

— IPUMEHATD IIPH PCIICHUHU 3a1a4

npoctelinnue QyHKITUN
KOMILJIEKCHOM TIepeMEHHOM Kak
reoMeTpuHecKre npeobpazoBaHus

Vpasnenusn
u
HepageHCcme
a

CpoboHO onEpUpOBaTh
MIOHATHAMU: YpPaBHEHHUE,
HEPABEHCTBO, PABHOCHJIBHEIE
YPaBHEHHS M HEPaBEHCTRA,
ypaBHEHHE, SBIISIOLIEECS
CIIEJCTBUEM JPYIOr0 ypaBHEHNUS,
YpaBHEHUS, PaBHOCHIIBHEIE HA
MHOJKECTBE, PaBHOCHIIbHEIE
[IpeoOpa3oBaHus ypaBHEHHUI;
pelnaTh pasHbIe BUAbI YPaBHEHUH H
HEPABEHCTB M UX CHUCTEM, B TOM
YHCJIE HEKOTOPHIE YPAaBHEHHUS 3-H U
4-ii crenienei, npoOHO-
palnHoOHaJIbHBIE H HppallMOHAILHEIE;
OBJIAJIETh OCHOBHBIMH THITAMH
[IOKa3aTeNIbHbIX, JIOTapH(PMUUYECKHX,
HMPpalMOHATBHBIX, CTETIEHHBIX
YPaBHEHHH W HEPABEHCTB H
CTAH/IAPTHBIMU METOZaMHU UX
peLIeHrH U IPUMEHSITH UX IIPH
pELlIeHUH 3a7a4;

[IPUMEHATE TeOopeMy besy k
PEIIEHHIO YPaBHEHHH;

IIPUMEHATE TeopeMy Buerta ms
pEIICHHs HEKOTOPBIX YpaBHEHUH
CTEIICHH BBIIIIE BTOPOI;

IIOHUMATE CMBICII TEOPEM O
PABHOCHJIBHBIX H HEPABHOCHIIBHBIX

— Jlocmuoicernue pesynemamos
pazoena I1;

— ¢BOOOOHO OMPENETATE THIT U
BEIOMpaTh METO/I PELICHHUS
[IOKAa3aTeNbHBIX H
norapuMUUIECKUX YpaBHEHUH |
HEPaBEHCTB, UPPaIHOHATBHEBIX
YPaBHEHUH ¥ HEPABEHCTB,
TPUIOHOMETPHYECKUX YPABHEHHH 1
HEPABEHCTB, UX CHCTEM;

— cBOOOIHO pemaTh CHCTEMBI
JIMHEWHEBIX YpaBHCHUM;

— pellaTk OCHOBHBIE TUIIHI YPaBHEHHUH
U HEPABEHCTB C TapaMeTPaMHu;

— TIPHMEHATH IIPH PELIeHUH 3a1a4
HepaBencTBa Komu —
Bynsxosckoro, bepuyiumm;

— HMETh [IPEJICTABICHHE O
HEPABEHCTBAX MEXKIY CPEIHUMHU
CTENEHHBIMH




npeoOpa3oBaHuUsAX YPaBHEHHH U
YMETB UX JI0Ka3bIBaTh;

BIIAJIETh METOJAMH PEICHHIS
YpaBHEHH, HEPABEHCTB U UX
CHCTEM, YMEThb BBIOMPATh METO.
perteHus 1 000CHOBBIBATH CBOU
BEIOOD;

HCIIONB30BaTh METOJI HHTEPBAJIOB
IUIsl peLleHHs HEPABEHCTB, B TOM
yuciie IpoOHO-paliOHANIBHEIX |
BKJTFOUAOIINX B ce0s
UppaldOHAIBLHEIE BEIPAKEHHS,
pelnats anredpandecKue ypaBHEHHUS
H HEPABEHCTBA U UX CHCTEMBI C
napaMeTpaMy anredpanuecKuM U
rpadu4ecKiM METOIaMH;

BIIAJETh PAa3HBIMU METOAMU
IIOKa3aTelIbCTBA HEPABEHCTB;
pelaThk ypaBHEHUS B LEJIBIX
quciax;

H300pakaTe MHOXKECTBA Ha
IIJIOCKOCTH, 33/1aBa€Mble
yPaBHEHHSIMH, HEPABEHCTBAMH U HX
CHCTEMaMHU;

CBOOOJHO HCIIONB30BAThH
TOKIECTBEHHBIE NIPE0OPasOBaHUs
IIPH PELICHHH YPaBHEHHH H CHCTEM
ypaBHEHHI

B noeceonesnou Hcusnu u npu usyyeHuu

opyaux npeomemos.

COCTABJIATH U PELIATH YPABHEHUS,
HEpPaBEHCTBA, UX CHCTEMBI IIPH
peLIeHnH 3a/1a4 APYTHX yueOHbBIX
[PEMETOR;

BBITIOJIHATD OLIEHKY IIPaBIONoN00us
PE3yNIBTATOB, IONYYACMBIX IIPH
pELIEHUH Pa3IMYHbIX YPABHEHHIH,
HEPABEHCTB M UX CHCTEM IIPH
peIneHnn 3a1a4 IpyTUX yaeOHbIX
IPEIMETOR;

COCTaBJSITh M PELIATh YPABHEHHS U
HEPABEHCTBA C [TapaMeTpaMu IpH
peIIeHuH 3a1a4 APYTHX YaeOHBIX
[IPEIMETOB;

COCTaBISITh YPAaBHEHUE,
HEPaBCHCTBO HIIK UX CUCTEMY,
OIUCHIBAIOIIME PEATHHYIO
CHTYAIHIO I IPUKIIATHYIO
3aJa4y, HHTEPIPETHPOBATh
TIOJIyUeHHEBIE Pe3YJIbTATHI,
HCIIONIE30BaTh IPOrPaMMHEIE
CpPEeJICTBA IIPH PEIICHUH OTHACTHHBIX
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KJIACCOB YpaBHEHHHA 1 HEPABEHCTB

NI

BrageTs mOHSATHAMHU: 3aBUCHMOCTh
BETHUHH, QYHKIHS, apryMEHT U
3Havyenue QyHKITHH, 001acTh
ONpeneNeHHs H MHOYKECTBO
3HaveHui QyHKIHH, rpadux
3aBUCHMOCTH, TPadUK QYHKIHH,
HYJTH QYHKIHH, TPOMEKYTKH
3HAKOTIOCTOSHCTBA, BO3paCTaHHE Ha
YHUCIIOBOM IIPOMEXYTKE, yOBIBAaHUE
Ha YHCJIOBOM IIPOMEKYTKE,
HauOOoIbIlIee U HANMCHBIIIEE
3HaueHue PYHKIUE Ha 9UCIOBOM
MPOMEKYTKE, IIepHOInIecKas

(b yHKITHS, IEPHOM, YeTHas U
HeveTHas QYHKIHK; YMETh
MPUMEHSTh 3TH IIOHATHS IIPH
pEeIeHHH 3a1a4;

BJIAJIETh MOHSATHEM CTEIIEHHAs
dyHKIMI; CTPOUTE ee IpaduK U
YMETh IPUMEHATH CBOHCTBA
CTENeHHOMW (DYHKIIMH MPH pelieHUH
3a/1a4;

BIIAJIETh MOHITHIMHE [TOKa3aTeIbHas
(hyHKITHS, SKCIIOHEHTA; CTPOUTE HX
rpauKd H YMETh IPUMEHSTh
CBOMCTBA OKa3aTeIbHOU (QYHKITHH
IIpH peLIeHUH 3a/1ad;

BJIAJIETh IOHATHEM
norapudmuyeckas GyHKIUS;
CTPOUTH €€ TpaduK U yMETh
MIPUMEHATEH CBOHCTBA
nmorapuMUUECKOR QYHKIIHH IIPU
peleHHH 3a/1a4;

BJI4/I€Th TIOHATHAMH
TPUTOHOMETpUUECKUE (PYyHKINH;
CTPOUTH UX IpadUKH U yMETh
[IPUMEHSATE CBOHCTBA
TPUTOHOMETPUYESCKUX (MYHKIUH ITpU
pEIIeHH 3a1a4;

BJIAJIETh MOHATHEM 0OpaTHas
QYHKIMS; TPEMEHSTE 3TO OHATHE
IIPY pellleHHH 3a/1a4;

IPUMEHATE IIPH PEIIeHUH 3a1a4
CBOiCTBA (DYHKIIMHA: YETHOCTB,
MEePHOIMYHOCTE, OIPaHHYEHHOCTH;
LIPUMEHSATH IIPA PELUEHUH 3a1a4
npeobpazoBaHus rpaduKoB
(hYHKITHIH;

Hocmuoicenue pe3yiemamos
paszoena 1l;

BIaJeTh [MOHATHEM aCHMIITOTBI U
YMETE €ro NPHMEHAITE IIPH PEINCHUH
3aJ1ay;

IIPUMEHATE METOIBI PCIICHNAA
npocredmux auddepeHInaIbHbBIX
ypaBHeHHﬁ IIEPBOTO H BTOPOTO
TIOpAIKOB
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BJIAJIETH ITOHATHAMHU YUCIOBAS
MOCIEN0BATENBHOCTE,
apudMeTHUEeCKast H TEOMETPHYICCKAs
IIPOIpeccUs;

MIPUMEHATH [IPU PELISHHH 3a71a4
CBOMCTBA U IIPU3HAKH
apuMeTHIeCcKOH
reOMETPHYECKOU IIPOTPECCUH.

B noscednesHoil scusnu u npu usyveHuu

opyaux y4eOHbIX npeoMemos:
OMPENENSITh 10 TpaduKaM |
HCIIONB30BATh [T PeIlIeH s
TIPUKIIAIHBIX 3a/1a4 CBOHCTBRA
PEeAIBHBIX IIPOLECCOB H
3aBHCHMOCTeH (HauOOIBIIHE |
HAUMEHBITHE 3HAYCHHS,
TIPOMEIKYTKH BO3PACTAHUS H
yOBIBaHUSI QYHKITUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ACHMIITOTEI,
TOYKH nepernda, mepruoI U T.11.);
HHTEPIPETHPOBATEL CBONCTEA B
KOHTEKCTE KOHKPETHOM
IPaKTHYECKOH CHTYAIHH;.
ONPENENTh 1Mo rpaduKam
IIPOCTEHIINE XaPAKTEPHUCTHKH
NIEPHOIUUECKUX TTPOIIECCOB B
OMOIOrHU, YIKOHOMHKE, MY3BIKE,
PAIMOCBI3U U Ip. (aMIUIUTY A,
HEPUO U T.I1.)

Inemenmolt
mamemamu
4ecK0zo
aHaau3a

Brnaners noustreM 6€CKOHEYHO
yOBIBAKOIIAS] TEOMETPUYESCKAS
IIPOTPECCHSI U YMETE IIPUMEHSITh €TI0
IIPH PEIICHUH 3a/1ay;

OPUMEHSTE JJIS PEIIeHHUs 33134
TEOPHIO TIPEIETIOB,;

BIIAJIETh IOHATHAMH OECKOHEYHO
OonbIHe U OECKOHEYHO MAaJIble
YHCIIOBEIC ITOCIIENOBATENBHOCTH |
YMETH CPaBHUBATH OSCKOHETHO
Oomeiie ¥ OeCKOHEYHO Malibie
MOCIIEI0BATENLHOCTH;

BIIAJIETh [IOHATHAMHM: IPOU3BOIHAS
(YHKIIMH B TOUKE, [IPOU3BOIHAS
byHKIMH,

BEIYHCIIATE [TPOU3BOJIHEIE
SIIEMEHTApHBIX (YHKIUH U UX
KOMOWHAITHH;

UCCIIeN0BaTh (DYHKIIMK Ha
MOHOTOHHOCTD U OKCTPEMYMBI;
CTPOHUTH TPA(QHUKH U IPUMEHSTE K

Locmusicenue pesyrvmamos
paszoena II;

CBOOOMHO BIIAJIETh CTAHIaPTHBIM
anmnapaTtoM MaTeMaTHYecKoro
aHa/IKM3a JUIs BBIYHCTICHUS
IIPOM3BOIHBIX (DYHKITHH OTHOMH
IIEPEMEHHOM;

CBODOJIHO IMPUMEHSTH aInapar
MaTeMaTHYECKOro aHalIu3a s
WCCIEeN0BaHUS QYHKIIMH U
IIOCTPOEHHUS TPapUKOB, B TOM HUCIIE
HCCIIEIOBAHUSI HA BBIMYKJIOCTE,
OIIEPUPOBATE TIOHSATHEM
nepBooOpa3Hoi QyHKIMY 1k
pEIIEHHS 3a/1a4;

OBIIAJIETh OCHOBHBIMHU CBEICHUSIMH
00 unrterpane Herorona—Jleitbuuia
U €ro IpOCTEHINNX NPUMEHEHHIX;
OIIEPHPOBATHL B CTAHAAPTHEIX
CUTYAIUAX [IPOHU3BOIHBIME BBICIITHX
IIOPSAIKOB;

YMETE IPUMEHSTH IIPU PEeIleHHH
3a/1a9 CBOMCTBA HENPEPHIBHEBIX
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PELIeHHUIO 3a/iay, B TOM YHCIIE C
mapaMeTpoM;

— BJIQICTE NIOHATHEM KacaTellbHas K
rpaduky QYHKIUH U YMETH
IIPUMEHATE €ro IPH PEIeHuH
3a1ad4;

—  BJIaIETh MOHATHAMH IepBooOpa3Has
GyHKIIMS, OIPEICICHHBIN HHTETPAT;

— IpuMeHSTH Teopemy HproToHa—
JleiiOHHUIIA B ee CIeACTBHS I
peleHus 3a1ad.

B nogceonesnoil dcuznu u npu usyyeHuu
Opy2ux yuebHbIX NPedMemos.

—~ peuaThk IpHKIaIHbIE 3aa49H H3
Ouonoruu, GU3KUKU, XUMHH,
3KOHOMHKH U JIPYTHX IMPEIMETOB,
CBSI3AHHBIC C HCCIEIOBAHHEM
XapaKTEPHUCTUK IIPOIIECCOR;

—  HMHTEPIPETHPOBATH MOJyYEeHHEIE
pPE3YJIBTATHI

byHKIHH;

YMEThb IPUMEHSTE TPH PelIeHUH
3ajiad TeopeMsl Belepmtpaccea;
YMETE BBIITOJIHATH NPUOITHIKEHHbIE
BBIYUCIICHUS (METOIBI PEIIICHHS
yPaBHEHUH, BEIYHUCICHUS
OIIPENICIIEHHOI'0 MHTErPaa);
YMETb IPUMEHSATE IIPUIOKEHAE
IIPOM3BOIHON U OIIPENEIICHHOI0
HHTErpala K peleHuio 3a1a4
€CTECTBO3HAHUS;

BII4JETh NOHATUSIMUA BTOPAS
IIPOH3BOIHAS, BEITYKIIOCTE rpaduka
(hYHKIMH U yMETh HCCIIE0BATE
(hyHKIHIO HA BEIIYKIOCTh

Cmamucmu
Ka u meopus
6EePOAMHOC
meil, 102UKa
u
KOMOUHAMOo
PUKa

— OnepHpoBaTh OCHOBHEIMH
OIUCATE/IbHBIMU XapaKTEPUCTHKAMHU
YHCIIOBOr0 Habopa, NOHATHEM
reHepalbHasi COBOKYITHOCTh U
BEIDOPKOIt U3 Hee;

— ONIEPUPOBATH IIOHATUAMHM: HaCcTOTA H
BEPOSATHOCTH COOBITHS, CYMMA H
[IPOH3BEICHNE BEPOSATHOCTEH,
BBIYUCIIATH BEPOSITHOCTH COOBITHH
Ha OCHOBE IOJCUeTa Yucia
HCXOJI0B;

— BIAIeTh OCHOBHBIMH NOHATHAMHU
KOMOMHATOPUKH U YMETh UX
NIPAMEHATE [IPU pPellIeHHH 3a/1a4,

— HWMETH NIpe/icTaBlIeHHE 00 OCHOBAX
TEOPHHU BEPOATHOCTEH;

— HUMeTh [Ipe/ICTaBIeHHE O
JUCKPETHBIX U HENPEPBIBHBIX
CIIly4alHBIX BEITHYINHAX H
pacupeneneHusx, 0 He3aBUCHMOCTH
CIIy4alHBIX BEJTUYNH;

— HMETh NPEICTaBICHHE O
MaTeMaTHYECKOM OXHIOaHUH U
JHCIIEPCHH CIIy4alHBIX BEIHYUH;

— HMETb [IPEe/ICTaBICHHE O
COBMECTHBIX paclpeleleHusIx
CIIYYaHHEIX BEIIHYHH;

— IOHUMATH CYTh 3aKOHA OOJIBIIUX
4HCEN U BEIDOPOYHOIO METO/Ia
HU3MEPEHHS BEPOSTHOCTEH;

JlocTrxkeHue pe3yabTaToB paszerna
11;

HUMETH TIPeJCTaBIECHHE O
LEHTPaJIbHON IIpeesIbHOM TeopeMe;
HMETh MPE/ICTABICHUE O
BBIOOpOUHOM KO3 dHLIHEHTE
KOPPENALUN | JIHHEHHOI
perpeccuu;

HUMETH MPEICTABICHUE O
CTaTUCTHYECKHUX TUIIOTE3aX U
IIPOBEPKE CTATUCTHYECKOI
THIIOTE3E], O CTATHCTHKE KPHTEPHS
H €€ ypOBHE 3HAUUMOCTH;

UMETH NPEACTABICHHE O CBA3U
IMITUPUAYECKHX U TEOPETHISCKUX
paclpeielIeHHH;

HMETE TIPECTABICHHE O
KOIMPOBaHUH, JBOUYHOM 3aIIHCH,
JIBOMYHOM JIEPERE;

BJI4I€Th OCHOBHBIMH IOHATHAMHU
Teopuu rpados (rpad, BepuuHa,
pebpo, cTernenb BEPUIHHEL, IYTh B
rpade) ¥ yMEeTb IPUMEHSTE HX [IPU
pELIeHHH 3a/1a4;

HMETH IIPEICTABIICHHE O JIEPEBbIX H
YMETh IPUMEHATE IIPH PEIIeHHUH
3a11ad,

BIA/I€TH IIOHATHEM CBSI3HOCTH H
YMETDh NPHMEHATE KOMIIOHCHTEI
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HMETH IPEICTaBIIEHHE O
HOPMAaNbHOM pacIpellelIeHUH U
IIpUMepax HOPMaJIBHO
pacIpeneNeHHbIX CIyYaiHBIX
BEJIMYHUH;

HMETh NIPEICTABICHHE O
KOPPEJSIIIUAN CIIyYaiHBIX BEJIMUMH.

B noBceneBHOM KU3HM U IPH

H3YUYEHHH JPYTUX IPEIMETOR:
BBIUMCIIATH UIIA OLICHUBATh
BEPOSATHOCTH COOBITHI B peallbHOU
JKU3HHU;

BEIOHPATH METOIBI ITOAXOSIIET0
npeacTaBieHust 1 06paboTku
JI@HHBIX

CBA3HOCTH IIPH PEIICHHWHA 3aa4,

YMETh OCYIIECTBIISITh IIYTH 110
pedpam, 00xos! pedep U BepImuH
rpacda;

HUMETh IpeJicTaBIeHue 00
3UIIEPOBOM U TAMUILTOHOBOM ITyTH
HMETH IIPEACTABIECHUE O TPYIHOCTH
3aauy HaXOX/IEHHS TaMHJIbTOHOBA
IyTH;

BJIa/I€Th IOHATHAMH KOHEYHEIE U
CUETHBIE MHOKECTBA U YMETh HX
IIPUMEHATh IIPU PELICHUH 3a71ad;
YMETh IPUMEHSITH METO]T
MaTeMaTH4eCKOH HHIYKIIHH,
YMETh IPUMEHSTH IPUHITHIT
Jupuxiie npu peineHuy 3anay

2

Texkcmoessie
3a0auu

Pemats pa3sbie 3amadn
IIOBBIICHHON TPYIHOCTH;
aHaJIM3UPOBATh YCIOBUE 3a/1auH,
BEIOMpATh ONTHMAIBHBIN METO
pelleHus 3a7a4, paccMaTpuBas
pasnUYHBIE METOIBL;

CTPOHTE MOJIETIb PEIIEHHS 3a/1a4H,
IIPOBOJHMTE JI0Ka3aTelbHbIe
paccyxIeHus IPH PELIeHUH 3a1a4H;
pelaTe 3a7a4y, Tpedyromue
nepebopa BapHaHTOB, IPOBEPKH
YCIIOBHH, BBIOOPA OITHMAIBHOT'O
pe3yibTaTa;

aHaIU3UpOBaTh U
HHTEPIPETHPOBATE MTOyUYEeHHBIE
pEIIeHUsI B KOHTEKCTE YCIOBUS
3a/1a4M, BEIOUPATh PELIEHUS, HE
IIPOTUBOPEUAINe KOHTEKCTY,
IIEPEBOIUTE NIPH PEILICHUH 3a/1a4l
HHDOPMALIUIO U3 OJHOH GOPMBI
3aIIMCH B IPYTYIO, HCTIONB3Ys IPU
HEOOXOUMOCTH CXEMBL, TAOHITEL,
rpaduku, JuarpaMMe.

B noeceonesnoul JcusHu 1 npu usy4eHuu

Opy2ux npeomemos:
peluaTh MpakTHYSCKHUE 3aau
3amau| U3 IPYTUX OPEMETOB

Jocmuoicenue pesyremamos
pazoena I1

T'eomempua

BnageTs reomMeTpuyecKuMEU
HOHATHAMY IIPY PELIeHHUH 3a1a4 |
IIPOBE/IEHHH MAaTEMATHYECKUX
pacCyXKIeHHUi;

CaMOCTOSTENBHO (GOPMYITUPOBATE
OIIpeICTICHHS TEOMETPUYECKIX
(GuUryp, BBIIBUTaTh THIIOTE3RI O
HOBBLIX CBOMCTBAX W IIpH3HAKAX

WmeTts npesicrasienue 00
AKCHOMAaTHYECKOM METOJIE;

BJIQ/JICTh ITOHATHEM [€OMETPUUECKHE
MeCTa TOYEK B IIPOCTPAHCTRE U
YMETh IPHMEHATE HX I PELIEHUS
3amad;

YMEThH NIPHMEHSTE IS PEIIEHUA
3ajla4 CBOMCTBA IIJIOCKHUX H

14



reoMeTpUYeCcKHX GUryp u
00O0CHOBEIBATE UITH OIIPOBEPTAThH
ux, 00600bnaThL Uiu
KOHKPETH3UPOBATE PE3yIbTATHI Ha
HOBBIX KJaccax (HUryp, IPOBOAUTE B
HECJIOKHBIX CITydasx
Knaccuduxanuio Guryp mo
Pa3IMYHBIM OCHOBAHHUSM;
HCCIIE/IOBATE YEPTEIKH, BKIFOYas
KOMOWHAIMH QHUTYD, H3BJICKATh,
WUHTEPIPETHPOBATE U
npeobpa3oBEIBATE HHOOPMAIIHIO,
IIPeCTABIECHHYIO Ha YEPTEXKax;
pelaTh 3a7a4l TeOMeTPHIECKOro
COZEpIKaHUs, B TOM YHCIIE B
CHUTYaIMSX, KOTa alrOPHTM
pelleHus He CIeIyeT SBHO U3
YCIIOBHSI, BHIIONMHATE HEOOXOIMMEIE
JUISl PELICHHUS 3a]]a9i
JIOTIOJTHUTENBHEIE TIOCTPOCHHS,
HCCIIeIOBATh BO3MOYKHOCTh
IIPAMEHEHUS TeopeM U HOPMYIT IS
pereHus 3a1a4;

yMETEH GOpPMYyTHPOBATE H
NOKa3bIBATh TEOMETPUUECKHE
YTBEPIKACHHUS;

BJIAJIETh IOHATHIMH CTCPEOMETPHH:
[IpH3Ma, NapaJUIeTIeITHIIE]T,
IUpaMu/ia, TETPasp;

HMETh IIPEeCTaBIeHHS 00 aKCHoMax
CTEPEOMETPHH U CIEICTBHUIX M3 HUX
U YMEThb IPUMEHSTH X TIPH
PelLIeHNH 3a1a4;

YMETBb CTPOUTE CEYEHHS
MHOTOI'PAHHUKOB C
UCIIOJIb30BAHHEM Pa3THYHBIX
METOJI0B, B TOM YHCIIE ¥ METO/IA
CIIEZIOB;

HUMEThb IPEICTaBICHHE O
CKPEIIMBAIOIIIXCS TPSIMBIX B
IPOCTPAHCTBE U YMETh HAXOIUTh
YTOI B PAcCCTOSHHE MEXITy HHMH;
IPUMEHATH TEOPEMEI O
apajulebHOCTH TIPAMBIX K
IIIOCKOCTEH B IIPOCTPAHCTBE [IPH
peIIeHrH 3a1ay;

YMETDh IIPUMCHSTH [apajlIeIbHOE
IPOEKTHPOBAHUE JUISI H30OPaKEHHSI
uryp;

YMETh PUMEHATE
IEPIICHAUKYISIPHOCTH TIPIMOH |
IJIOCKOCTH IIPY PEIICHUH 3a1a4;
BIAJETh NOHATHSIMUA OPTOTOHANLHOE

JOBYTPAHHBIX YIJIOB, TPEXTPAHHOTO
yIia, TeOPEMBI KOCHHYCOB U
CHHYCOB JIJIsl TPEXTPAHHOTO YIJIa;
BIIAJETh IOHATHEM
[EPIEHAUKYIIIPHOE CeUeHHe
IIPH3MBI H YMETh IPUMEHATH €r0
TIpH pEHICHHH 3a1ay4;

HMETD NIPEICTAaBICHUE O
JBOMCTBEHHOCTH IIPABUIIBHBIX
MHOTOI'DaHHHKOB;

BIIAJIETH MMOHATHIMHY LEHTPAIBHOE H
napajeibHoe IPOeKTHPOBaHHE U
[IPUMEHATH WX IIPH IIOCTPOECHUH
CEUEHHH MHOI'OIPaHHHKOB METOIOM
TIPOSKIIHH;

HMETH IIpECTaBIIeHHE O Pa3BepTKe
MHOTOTPaHHMKA U KpaTyaifieM
IIyTH Ha IIOBEPXHOCTH
MHOT'OIpaHHHKa;

HMETH IIPEICTaBICHHUE O
KOHHMYECKHX CEUCHUSX;

HMETh [IPEACTABIEHHE O
Kacaromuxcs chepax u
KOMOHMHALIMHK TEN BpALEHHS U
YMETBb IPUMEHSTh UX IIPH PELICHUH
3aj1a4;

IIPUMEHATH IIPH PELICHUH 33/1a9
GopmyIy paccTOSHHS OT TOYKH 10
IIJIOCKOCTH;

BIIAJIETh Pa3sHBIMH CIIOCO0aMHU
3a/laHyd NIPAMOH YPaBHECHHUSIMH H
YMETb IPHMEHATh [IPH PEIICHUR
3a1ad;

IPHMEHATE IIPK PELIeHUH 3a71a4 |
JIOKA3aTeIIbCTBE TEOPEM BEKTOPHBIH
METOJ ¥ METOJ KOOPJIHHAT;

HMETh [peJicTaBIeHue 00 aKcHoMax
00bemMa, NPUMEHATE GOopMyIThI
00BEMOB MIPSIMOYTOIBHOTO
napasuieIenuiea, IpUu3Mbl |
IIHPaMK/IBL, TETPadapa MpH
pELEHHH 3a1ad;

IIPEMEHSATEH TEOPEMEBI 00
OTHOILIEHHAX 00BEMOB ITPH
PELIeHHH 3a/1a4;

[IPUMEHSATh WHTETPa I
BEIYHCIIEHUs 00BEMOB H
NOBEPXHOCTEH Tel BpallleHUs,
BBIYHCIIEHHS TLIOINATH
chepuueckoro mosica 1 o6bemMa
IIAPOBOTO CIIOS;

HMETB IIPENCTaBIeHHe O IBHKEHUIX
B IIPOCTPAHCTBE: MapAIICIEHOM
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TIPOSKTUPOBAHUE, HAKIIOHHBIE U UX
IIPOEKIH, YMETH IPHAMEHSITE
TeopeMy O TpeX MepIeHIuKyIspax
IIpY PELIEHUH 3a/1a4;

BIIAJIETH IIOHSTHIMH PACCTOSAHUE
MeXy (pUTypaMH B IIPOCTPAHCTBE,
o0IIHi TEPHeHTUKYISP IBYX
CKPEIIMBAIOLIHXCS PSIMBIX H YMETh
MIPHUMEHATEL UX IIPU pPEelIeHHH 3a1a4;
BIAJETh MOHATHUEM YTONl MEKITY
IPSIMOH M IIIIOCKOCTBIO U YMETH
MIPUMEHSATH €r0 IIPH PELIEHHU
3a/1a4;

BJIa€Th IOHATHSAMH NBYTDaHHbIA
YTOJM, YTOJ MEXIY IUIOCKOCTIMH,
NEPIEHAUKYIAPHBIE IIIOCKOCTH H
YMETh IPUMEHSITE UX MIPH PEIICHHH
3amad;

BIIAZeTh MOHATHIMHU IPU3MA,
napauieienune/]l ¥ IpUMeHsTh
CBOMCTBA Mapajuieienuena npx
pEIIEeHUH 3a8ady;

BJIQJIETEH TIOHATHEM MIPIMOYTONBHEIH
napaieleune] ¥ IPUMEHSIT €T0
[IpH pelleHuH 3a/1ad;

BT IOHATHAMH THPAMHUIA,
BU/IBI TUPAMU/I, SIEMEHTEI
MIPABHIIBHOM MUPAMUIEI H YMETH
IIPUMEHATH WX NIPH PELUEHUH 3a7ad;
HUMETH IIpeACTaBICHUE O TEOPEME
Diinepa, TpaBHIBHBIX
MHOTOTpaHHUKAX;

BIIAJIETh TOHSITHEM ILJIOIIATH
[IOBEPXHOCTENH MHOTOTPAHHUKOB U
YMETH IPUMEHSTH €T0 NPH PEIIeHUH
3am1ad;

BIIAZIETh IIOHSATHSIMH TeJIa BPAICHUS
(MIIMHIp, KOHYC, ap U chepa), ux
CEUEHHS U YMETh IPUMEHATDH UX
TP pEIICHUH 3a/1a4;

BIIAJIETh MOHSITHSIMH KacaTe/bHEIE
[IpAMBIC H IJIOCKOCTH U YMETh
IIPUMEHSTE U3 IIPH PEIICHUH 3a/1aY;
HMETB IIPEJICTARIEHHS O BIIHCAHHBIX
M OIMCaHHBIX cepax U ymMeTh
IPHMEHSITE UX IIPU PELISHUH 3a/1a4;
BJIAJIETE MIOHATHSIMH 00BEM,
00BEMBI MHOTOTPAaHHHUKOB, TEJ
BpaIlleHHS H IPUMEHATh UX MpH
pelIeHun 3a1ay;

UMETE IIPE/ICTARIIEHUE O Pa3BEPTKE
LUIMH/IPA 1 KOHYCA, IIOMaaH
IIOBEPXHOCTH IMHUJIMHIPA M KOHYCA,

IIEPEHOCE, CHMMETPUH
OTHOCHTEIIBHO IIOCKOCTH,
LEHTPAIBHOH CHMMETPHH,
IOBOPOTE OTHOCHTENLHO IIPSIMOA,
BHHTOBOH CUMMETPHUH, YMETh
IPUMEHSTH UX IIPH PELIeHHH 3a/1ay;
HMETb IIPeCTaBICHHE O IIIOMIAIHU
OPTOTOHAIIBHOH IIPOESKIIHH;

HUMETE MPEeJICTaBICHHE O
TPEXI'PaHHOM H MHOTOTPAHHOM YTJIe
1 TIPUMEHATE CBOWCTBA TIOCKHX
YIJIOB MHOT'OTPAHHOT'O yIJla U
pelIeHNH 3a1ad;

HUMETE NIpe/ICTaBIEHHS O
peoOpazoBaHHH MOA0OMS,
FOMOTETHH H YMETB IPUMEHSTH UX
IIPH PelLIeHUH 3a1ad;

YMETH peLIaTh 3aa4y Ha
IJIOCKOCTH METO/IaMU
CTEpeOMEeTpPHUH;

YMETh IPUMEHATH QOPMYJIBI
00BbeMOB IIPH pEIIeHUH 3a1ad
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YMETEL IPUMEHATE UX [IPH PEIIEHUU
3a1a4;

— HMETh NPEICTaBICHHE O ILIOMIATH
cepsl 1 yMETh IPUMEHSTE €T0 IIPH
PEILCHUH 3a/1ad;

— YMEeTb pelnarh 3alayud Ha
KOMOMHAIIMH MHOTOIPAaHHUKOB H
TeJl BpallleHus;

— HMETh IIPEJCTaBIIEHHUE O ION00HH B
[IPOCTPAHCTBE U YMETH PEIIaTh
3ajlay Ha OTHOIIEHHE 00BEMOB U
IJI0IIAJAEH TOBEPXHOCTER
TOOOHBIX QUTYD.

B noscenneBHOM KU3HU U TIPH
H3YYEHUH JAPYTHX [PEIMETOB:

— COCTaBJIATH ¢ HCIIOIB30BAHHEM
CBOMCTB reoMeTpudeckux GUryp
MaTeMaTH4eCKHUEe MOJIEIH I
pelieHrs 3a/1a4 IPaKkTHYECKOTO
XapakTepa | 3a1a4 U3 CMEXKHBIX
TUCLMIUIMH, HCCIIEI0BATh
IOJIy4EHHBIE MOJIEIH H
HHTEPIPETUPOBATh Pe3yIbTaT

Bexmopeoi u

— BnageTs NoHATHIMHA BCKTOPEI H HX

,]JOC??’ZHWCQHMQ pes3vibmamos

KoopouHnam :
p KOOPJMHATEI, pasdena II;
- = JOETR SRS RPN HAXOMUTh 00BEM MapauIeIeuIIeaa
npocmpauc BEKTOPaMH; v
U TeTpadipa, 3aJaHHbIX
mee —  HCHOIIb30BaTh CKAISPHOE
KOOpAMHATAMH CBOMX BEPIIUH,;
IIPOU3BEIEHHE BEKTOPOB IIPH
—  3a/1aBaTh IPSIMYIO B IIPOCTPAHCTEE;
pELLEHHH 3a/1aY;
— HaxOJHUTh PACCTOSHHE OT TOYKH JI0
—  IIPUMEHSTH YPaBHEHHE IIIOCKOCTH,
IJIOCKOCTH B CHCTEME KOOPJHHAT;
bopMyIy paccTOSHHS MEKITY
TOYKaMHU, ypaBHEeHHEe chepsl TP — HAXOIHIb PAcCTOMHHE MY
CKPEIIUBAIO (o
pelleHUH 32/1a4; Kpel ITUMHECS ITPSIMBIMH,
3aJaHHBIMH B CHCTEME KOOP/IMHAT
— TIPHUMEHSTH BEKTOPHI H METOJ
KOOPJIHMHAT B IPOCTPAHCTBE IIPU
pEIIeHHH 3a1a4
Hemopua —  WMeTh npeacTaBiaeHHE 0 BKIAIE Hocmuoicenue pesynomamos pazoena Il
Mamemamuk BLIIAIONIMXCS MaTeMaTHKOB B
u pPa3sBUTHE HAYKH;
— IIOHMMATBh POJIb MATEMATHKH B
pazBuTHH Poccuun
Memoowi — Hcnmonb30BaTh OCHOBHEBIE METOIBT -

MAmMemMamuKk
u

TOKa3aTeNTbCTRA, TIPOBOIUTE
TOKa3aTeNIbCTBO M BEIIONHATE
OIPOBEPIKEHHUE;

— IPHMEHSTH OCHOBHBIE METOIBI
pEIeHNs] MaTeMaTHIeCKUX 3a1ad;

— Ha OCHOBE MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B IPHPOJIE
XapaKTepH30BaTh KPacoTy |
COBEPILIECHCTBO OKPYIKAIOIIET0 MUPa

JlocTimeHve pe3yIbTATOR pasjena
1I;

IPUMEHATh MaTEMaTHYECKHE
3HAHHS K MCCIIEIOBAHUIO
OKPYIKAIOIIEro MUpa
(MopenupoBaHue PU3UUECKUX
TIPOIIECCOB, 3aaul SKOHOMHKH)
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U IIPOU3BE/ICHUH UCKYCCTRBA;

— IIPUMEHSTH IPOCTEHIIHE
NIpOrpaMMHBIE CPEACTBA U
IEKTPOHHO-KOMMYHUKAIIAOHHEIE
CUCTEMBI IIPH pellicHUN
MAaTeMaTHYeCKHX 3a/ay;

— IIOJIb30BAThCS IPHKIIATHEIMH
[IporpaMMamy ¥ IporpaMmmamu
CUMBOIIBHBIX BEIYHCIEHUH 1115t
HCCIIE/IOBAHNS MATEMATHYECKIAX
00BEKTOB

3. Copep:xanue Tem yueOHoro npeamera «MaremaTnka: anareopa u

Ha4Yaj1a MaTeMaTHYe€CKOI0 aHAJIH3a, FeOMETPHUSA» YT1y0/JeHHbIH YPOBeHb

¥Yray0sesHblil ypoBeHb

Anrebpa U HauajIa aHAJIH3A

IToBTOpenue. Pemenne 3ama4 ¢ HCIIONE30BAHHEM CBOMCTB YHCEN H CUCTEM CUHCIICHHS,
NEMMOCTH, IOJeH U 9acTel, IpoLeHToB, Moaylel yncern. Pemenne 3a1ad ¢ HCIIOIB30BAHUEM CBOMCTB
CTCIICHEH M KOpHEH, MHOTOUJIEHOB, Ipeo0pa3oBaHiil MHOTOWICHOB U APOOHO-pAlHOHATIBHEIX
BEIpayKeHuH. Pernenne 3a1ay ¢ UCIIONb30BaHUEM I'PATyCHOHM MepHI yriaa. Momyiis 4uciia u ero
cBoiicTBa. Pernenne 3aay Ha ABH)KEHUE H COBMECTHYIO PabOTy, CMECH M CILIABLI C MTOMOIIBIO
TMHEHHEBIX, KBA/IPATHBIX U IPOOHO-palOHANBLHEIX YPaBHEHUH U UX crcTeM. Pemmenue 3amau ¢
HOMOIIBIO YHUCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM MEePEeMEHHOM, ¢ IPEMEHEHHEM
M300pKEHHS YHCIOBEIX IPOMEKYTKOB. PellleHye 3a1ad ¢ HCIONB30BAHHEM YHUCIOBEIX (QYHKIMH U UX
rpaguxos. Mcmons3oBanue CBOHCTB H IpaMKOB JTMHEHHBIX U KBAAPATHUHEIX QYHKIMH, 06paTHON

IIPOTIOPILUMOHAIBHOCTH B PYHKIIHH Y = \/J_C . I'paduueckoe pelieHue ypaBHeHWH 1 HEPABEHCTB.
HMcnonp3osanue onepalii HaJ{ MHOKECTBAME H BBICKA3bIBAHUSMHU. MICIIOIb30BaHNE HEPABEHCTB U
CHCTEM HEPABEHCTB ¢ OJHON NEPEMEHHON, YHCIIOBBIX IPOMEKYTKOB, UX 00BEIMHEHHN 1
nepecevyenuii. [Ipumenenne IpH penieHUH 3a1a4 CBOUCTB apH()METHYECKOH H reOMETPHYECKOH
MPOTPECCHH, CYMMHUPOBAHHSA OECKOHEUHOH CXOAAIENCs reOMETPHICSCKON TPOTPECCHH.

MmuoxecTBa (4MCIOBEIE, FEOMETPHUECKUX (UTYD). XapaKTepHCTHIECKOE CBOMCTBO, 37IEMEHT
MHOKECTBA, IIYCTOE, KOHEYHOE, OeCKOHEUHOe MHOXKeCTBO. Crioco0R! 3a1aHis MHOKECTB
[ToamuoxecTro. OTHOIMEHHS IPUHAIIICKHOCTH, BKIIFOUSHHS, paBeHcTBa. Onepaliu Hajl
MmHoxecTBamu. Kpyru Ditnepa. Koneunble u OeCKOHEUHEIE, CUETHEIE U HECYETHBIE MHOKECTRA.

WcTuHHEIE ¥ TOKHEBIE BEICKa3hIBAHUS, OTIEPAIIMH HAJ BHICKA3BIBAHUAME. Anzefpa 6bickasbi6anil.
CBs3b BEICKa3BIBaHKH ¢ MHOMKecTBaMH. KBaHTOPHI CYIECTBOBAHUA H BCEOOIHOCTH.

3axonbl ToTHKH. OcHogHble N02udeckue npaguid. Pelenne JOrHYecKux 3a1a4 ¢ UCIOTb30BaHIEM
KPYTOB DHUIepa, OCHOBHbBIX J102UYECKUX NPAGUL.

Ymosakmodennsa. O60CHOBaHNS U TOKA3aTENBCTRBO B MaTeMaTHKe. TeopeMel. Bujipl
MaTeMaTHYECKUX YTBEPKACHUH. Buowsl doxkasamenvcme. Mamemamudeckas uHOyKyus.
Ymeepaicoenus: odpamuoe OauHoMy, npOMUSONONoicHoe, 06pamnoe npoOMuEonoI0ANCHOMY OAHHOMY.
Ilpusnak u cBOMCTBO, HEOOXOMMMBIE B TOCTATOYHEIE YCIIOBHUS.

Ocnosnas meopema apugmemuru. Ocmamxu u cpasuenus. Anzopumm Eexnuda. Kumaiickas
meopema 06 ocmamrax. Manas meopema Pepma. g-uynsle cucmemul cuucienus. Cyuxyus Dinepa,
HUCTIO U cyMMa denumene HamypdaibHO20 HYUCAd.

Pannannas Mepa yria, TPHTOHOMETPUYECKAst OKPYXKHOCTh. TpUroHOMETpHYeCKHe (DYHKIUH
quces ¥ yrnos. GopMyisl IPHBEICHHUS, CIOKEHHSA TPHIOHOMETPUIECKHX (PYHKIHHA, GOPMYIIEL
JBOMHOTI'O | MMOJOBUHHOIO aprymenTa. [IpeodpazoBanue cyMMBl, pa3HOCTH B IIPOH3BEICHHE
TPUIOHOMETPHUYECKHX QYHKIIHH, H HA000POT.
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Hymi QyHKITHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTE. Haubombiiee 1 HauMeHblee
3navenue Qyukimn. [lepuoauueckue GyHKIIHA U HAUMEHBIIHIH TepHo. UeTHbIE i HEYETHBIE

(byHKHU. QYHRYUU «OPOOHAS Yacmb Yucaa» ) = {JC} U «yenas yacmo wuciay y =[x] :

Tpuronomerprueckue QyHKIMH YUCIOBOTO apryMeHTa ¥ =C0sX, Yy =sinx, y=tgx, y =ctgx.
CpoiicTBa 1 rpaduKK TPUTOHOMETPHUYECKHUX (DYHKIIHH.

OOpatHble TPUrOHOMETpHUYECKHEe QYHKIMH, HX ITIABHBIC 3HAYCHUS, CBOWCTBA K IpaduKH.
Tpuronomerpuueckue ypasaeHus. OTHOPOIHBIE TPHTOHOMETPUYECKHE YpaBHEH s Pelenne
IPOCTEUIHUX TPUTOHOMETPHUYECKHUX HEPaBeHCTR. ITpocTeiinue CHCTEMBI TPHTOHOMETPHYUECKHX
YDaBHEHHH.

CreneHb ¢ NeHCTBUTENBHBIM ITOKa3aTENNeM, CBOHCTBA cTenenu. [IpocTeiiime nokasaTeabHEIe
ypaBHEHUS U HepaBeHCTBa. [lokasarensHas QyHkuus u ee coifcrsa u rpaduk. Uuciao € u QyHKIus
y=e".

Jlorapudwm, colicTBa norapudma. JlecATHUHBIN U HATYpansHbL norapudm. [TpeobpasoBanue
norapru@MuUecKux BeIpaxkeHuH. Jlorapudmudeckue ypapHenus u HepaBeHcTea. Jlorapudmuueckas
(byHuKnus ¥ ee cBOHCTBA U rpaduk.

Crenennas QpyHKIMs U ee cBoMcTBa U rpaduk. MppauoHaibHble ypaBHEHHI.

[lepBUYHBIE IPENCTABICHHS O MHOXKECTBE KOMIUIEKCHBIX YHCEI. /[elicmeusn ¢ KOMIIeKCHbIMU
yucnaviu. Kovniexcro conpsicennvie wucna. Mooyne u apaymenm wucaa. Tpuzonomempuyeckas
hopma KomniexcHozo yucaa. Peutenue ypasHeHuli 6 KOMIIEKCHbBIX YUCLAX.

Merto/1 MHTEPBANOB [UIs pelLeHus HepaBeHCTB. [IpeobpasoBanus rpadukos GyHKIHIA: CIBUT,
YMHOKEHHE Ha YHCIIO, OTPAXCHHUE OTHOCHTEIBHO KOOpAUHATHBIX ocelt. [ paduueckie MeTo b
pelleH s ypaBHEHH! 1 HEpaBeHCTB. Pelenne ypaBHEHUH U HEPABEHCTB, COAEPIKAIIUX IEPEMEHHYIO
O] 3HAKOM MOZYJISL.

CucTeMsl II0Ka3aTeNbHBIX, TOrapH(GMHISCKUX U HPPAITMOHATIBHEIX YpaBHeHuH. CHCTEMBI
[OKa3aTeNbHBIX, JIOrapU(PMHUYECKUX 1 HPPAIHOHAFHEIX HEPABEHCTB.

Bsaumuo obpatubie dyuaknuu. ['paduxu B3auMHO 00paTHEIX (YHKIIHIA.

YpaBHeHHS, CHCTEMB! YPaBHEHHH ¢ ITapaMeTpoM.

©Dopmyna bunoma Helomona. Peuiernue ypasHenuii cmeneny eblide 2 CREYUWIbHBIX 6UO08E.
Teopema Buema, meopema bezy. IIpusodumvie u Henpueodumsle mrozouwienvl. OCHOGHAS meopema
anzebpuol. Cummempuyeckue MHo2ouneHbl. LlenoducienHble U Yei03HAYHbIe MHOZ0YEHBL.

Huoganmosw: ypasuenus. Llennvie Opodu. Teopema @epma o cymme K6adpamoa.

Cymmul u paoel, Memoobl CYyMMUPOBAHUS U NPUSHAKY CXOOUMOCHIU.

Teopemul 0 npubnuUMCeHUU DCUCMBUMETLHBIX YUCEN PAYUOHANLHBIMU.

Mnuoowcecmea na KOOpOUHAMHOU NIOCKOCTL.

Hepasencmeo Kow—Bynsxoeckozo, nepasencmeo Hencena, nepasencmea o cpeouu.

[onarue npenena GyHKuH B TouKe. [lonamue npedena Gynryuu 6 6eckoneyHocmu.
Acumnmomer epaghura ynxyuu. Cpasuenue beckoreyno manvix u 6eckoHeyHo BoNbULLX.
Henpepeierocts Gynxuun. Ceoticmea nenpepuisnvix grynxyuil. Teopema Betiepumpacca.

Hupdepenmupyemocts dyukiuu. [Iponssonnas dyukimu B Touke. KacarenpHas K rpaduky
dyukuun. l'eomeTpuueckuii 1 GU3HMIECKHI CMBICT IPOH3BOAHOMN. [Ipunmenenue npoussooHoil 6
¢uzure. IIponsoanele sneMeHTapHbIx GyHKiwmi. [Tpapuna nuddepennuposanus.

Bropas npousBoaHas, ee reOMeTpUYECKHi ¥ (QH3MUECKHUH CMBICIL.

Touxu sxecrpemyma (MakcumMyMa H MEHEMYMa). Mccnenosanue aiemenTapHpIx GyHKIMH Ha
TOUKH IKCTpeMyma, HauOoJipIIee ¥ HaMMEHBIIEe 3HAUCHHE C IOMOLIBIK) IPOU3BOAHOMN. [Tocmpoenue
epaghuros gynryuil ¢ nomowyvio npouseooHvix. Ilpumenenue npousz6o0HOL NPU peulenuu 3a0axy.
Haxoocdenue srcmpemymos yukyiil HeCkoIbKUX nepeMeHHbIX.

ITeproobpasnas. Heonpenenennerii uuterpan. [leppooGpassbie ameMeHTAPHBIX (YHKIIHIA.
[Tnomane kpuponuneiinoi tpanenun. ®opmyna Hetotona-Jleiibnumna. OnpenenenHsiii HHTErpal.
Buivucnenue niowadeil niockux ¢huzyp u 06vemMo8 men epaujeHust ¢ nOMOubI0 uLmezpanda..

Memoowr peutenus GyHKYUOHAILHBIX YPACHEHUTI U HEPABEHCIS.
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I'eomeTpus

IToropenue. Pemenue 3aga4 ¢ UCIONB30BAHHEM CBOMCTB GUTYp Ha IUIOCKOCTH. Penenne 3amay
Ha J0Ka3aTellbCTBO U IIOCTPOSHUE KOHTPIPUMEpOB. [IpuMeHeHne npocTelinux JIOrHYeCKHX MPaBUIL.
Pemenwne 33124 ¢ MCIOJIB30BAHUEM TEOPEM O TPEYTOIBHUKAX, COOTHOIICHHUH B MPIMOYTOILHEIX
TpeYroiabHUKaX, (PaKTOB, CBI3AHHEIX C UCTHIPEXYTrOMbHUKAMH. Pellenye 3a1ad ¢ HCIONb30BAHUEM
(paxTOB, CBA3AHHBIX C OKPYKHOCTSIMH. Pelnenne 3aiad Ha H3MEPEHHS Ha IJIOCKOCTH, BEIMHACICHHS
JUIHH ¥ IUIowaned. Pewenue 3a0au ¢ nomMouybio 6eKmopos u KOOPOUHan.

Harnannas crepeomerpus. [lpusma, napanienenuren, mupaMuna, TeTPasup.

OcHoBHEIE MOHATHS F€OMETPHH B IPOCTPAHCTRE. AKCHOMBI CTEPEOMETPHY U CIICICTBHA U3 HUX.
Houamue 06 axcuomamudeckom memooe.

Teopema Menenas ona mempasopa. IIocTpoeHHe CeUeHIHH MHOrOIPaHHHUKOB METOIOM CIICIOB.
LenTpansHoe npoexTHpoBaHue. ITocTpoeHne ceueHnit MHOrOrpaHHUKOB METOIOM IIPOCKIIMIA.

CxpeluBaromuecs IpsAMBIE B IPOCTPAHCTRE. Y IO MEKIY HUMH. Memoosl HaxoxicoeHus
DACCMOSHU MeHCOY CKPEUSUBAIOUUMUCS NPAMBIMIU.

TeopeMbl 0 mapannensHOCTH IPSMBIX U IIOCKOCTeH B mpocTpaHcTse. [lapasiensHoe
IPOCKTHPOBaHUE H H300paxkeHue QUryp. I eomempuueckue Mecma movex 6 npocmpancmee.

[lepeHIuKYIAPHOCTE NPAMOH U II0cKOCTH. OpTOroHANBHOE MpoeKTHpoBanue. HakIoHHbIE 1
mpoekiuy. TeopeMa 0 Tpex MeprneHIHKyIIpax.

Buoder mempasopos. Opmoyenmpudeckuii mempasop, KapkacHwlil mempasop, pasHoZpPaHHbli
mempasop. Ipavoyzonvuviil mempaop. Meduanst u 6umeduansl mempasopa.

Hocmpausanue mempasaopa 0o napanienenuneoa.

PaccTosnus mexny Gurypamu B npocTpascTee. OOmuii mepneHIuKyIsSp ABYX CKPEIIHBAIOIIHXCS
IPSMBIX.

YTl B ipoctpancTse. [lepnen Ky IapHbIe IITOCKOCTH. [1101adb 0pmozonansHot npoexyul.
Hepnenouxynaproe ceuenue npusmet. Tpexepannviii u Mnozozpannwiii yeon. Ceoticmea niockux y2noe
MHO202panno20 yeina. Ceoucmea nioCKux U 08yepaHHbIx yenos mpexepannozo yeida. Teopemw
KOCUHYCO8 U CUHYCOE ONA MPEXSPanHoz0 yaid.

Buzet MHOrOrpaHHHKOB. Paszeepmku mHozozpannuka. Kpamuatiuue nymu na nosepxnocmu
MHO202PANHUKA.

Teopema Dinepa. 1IpaBuibHbIE MHOTOTPAHHUKH. /J60TICMEEHNOCb NPABUILHBIX
MHO202PAHHUKOE.

[Ipusma. [lapannenenvnen. CeoficTa mapaiutenenumena. [IpsMoyroibHeIil apauIe e Ie].
Haxmnonnsle npu3Mel.

[lupamujia. Buel mapamMu. D1eMeHTH IPABUIIBHOM THpaMHIEL. [THpaMuIEL ¢
PAaBHOHAKJIOHEHHBIMH peOpaMu U IpaHsMH, HX OCHOBHEIE CBOMCTBA.

[Tno1mamy moBepXHOCTEH MHOTOIPAHHHKOB.

Tena Bpawenus: numMHIp, KOHYC, ap u chepa. CeueHus HuIMHIpa, KOHyca ¥ mapa. lllapoBoii
CETMEHT, IIapOBOH CJIOM, IIAPOBOM CEKTOP (KOHYC).

YceueHHast THpaMHUZa ¥ YCEUSHHBIH KOHYC.

Onemenmot chepuueckoii ceomempuu. Konuueckue cevenus.

KacarenpHble npsMble W IIOCKOCTH. Brincanusie u onucanusie cdepsl. Kacaowuecs cepui.
Kombunayuu men epawyerus.

Bexropst u kooptunatel. CymMma BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO0. YTOI MEXKIY
BeKTOpaMHu. CKallsipHOE MMPOU3BEICHHUE.

YpaBHeH#He I0cKoCTH. DOPMyJIa pacCTOSHHS MEKIY TOYKamu. Y paBHEeHHE chepsl. Popyyia
paccmoanus om moyxu 00 niockocmu. Cnocodul 3a0anus npsamoll YPasHeHUAMU.

Peutenue 3a0a4 u 00KasamensCmeo meopem ¢ NOMOUWbIO 6EKMOPOS U MEMOIOM KOOPOUHAM.
Dnemenmol 2eomMempuu Macc.

Honstre o6bema. O6BEMBI MHOTOrpaHHHKOB. OGBEMEBI Tell BpalleHus. Akcuomer 06vema. Buigod
POpMYN 06beMOB NPAMOY20NbHO20 NAPANTeNenunedd, npusMsl U nupaMudbt. Popyynel Ons
Haxoxcoenus obvema mempasopa. Teopemor 06 omuoweHUAX 06HEMO8.

lpunosicenus unmeapana k 6eryucieHuio 06vemMo6 u nosepxrHocmeii men epawyerus. Inowadw
cgpepunecrkozo nosca. Obvem uiapogozo cros. Ilpuvenenue 06vemo6 npu peutenuy 3a0ad.

[Tnomans chepsr.
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Passepmra yununopa u xonyca. 11momans MOBEpXHOCTH MUITMHIPA H KOHYCA.

KomOuHaluuu MHOrOrpaHHUKOB U TEJ BPAIICHUS.

[Tonobwue B mpocTpancTee. OTHOIEHKHE 00BEMOB H IIONIAEH TOBEPXHOCTEH MONOOHBIX (GUIYD.

Hsusicenus 6 npocmparncmee: nApaiiensiblll NEPeHOC, CUMMEMPUS OIMHOCUMETbHO NIOCKOCHT,
YEHMPLILHAA CUMMEMPUS, ROBOPOM OMHOCUMENBHO NPAMOT.

[Ipeobpasosarnue nodobus, 2omomemus. Pewienue 3aday Ha niockocmu ¢ UCHOTb308AHUECM
CIMepeoMempu4eckux Memooos.

BeposTHOCTDL M CTATHCTHKA, JTOTHKA, TEOPHS rPadoB H KOMOUHATOPUKA

llosropenue. Mcnonszopanue TabluIl B fHArpamMM [Iist IPEACTABIEH A JaHHBIX. Pelmenne 3aaay
Ha IPUMEHCHHE OIUCATE/ILHBIX XapaKTEPHCTHUK YHCIOBBIX HA0OPOB: CPEIHMX, HAaHOOIBIIETO |
HaMMEHBIIETO 3HAUCHHSA, pa3Maxa, JMCIIEPCHH U CTaHOAPTHOTO OTKJIOHEHHS. BEIUMCIEHHE YacToT U
BEPOSTHOCTEH COOBITHH. BhiunciieHre BepOATHOCTEH B ONBITAX C PABHOBO3MOJKHEIMHE 3JIEMEHTAPHBIMH
uexozamu. Menonp3osanne kKoMOHHATOPHKH. BErMucieHue BEpOSTHOCTEN HE3aBHCHMBIX COOBITHIA.
HcnonbsoBanue HopMyIIbl CII0KEHHSA BEPOSTHOCTEH, Tuarpamm Diinepa, IepeBa BepOSTHOCTE!H,
bopmyisr Bepryrumu.

Beposmnocmroe npocmpancmeo. Akcuomel meopuu 6eposmHocmei.

VenosHas BepoSTHOCTb. ITpaBuilo yMHOKEHHS BEpPOSTHOCTeH. DopMyIia MOMHOH BEPOSTHOCTH.
@opmyna baiteca.

HuckpeTHble cilydaiinple BEMMYUHEI ¥ pacnpeseneHns. COBMECTHEIE paCIIpee/eHus.
Pacripeniesienne cyMMbI ¥ IPOM3BE/ICHIS HE3ABUCHMBIX CIIyJaiHBIX BETHYMH. MaTteMaTHieckoe
OKHJIaHUE ¥ JMCHICPCUS CITy4aliHOM BeIMYMHBL. MaTeMaTHuecKoe OXKHIAHUE W JUCIIEPCHS CYMMEI
CIy4YalHBIX BETHIHH.

bunapuas cnyvatinas enuuuna, pacnpenenenue beprymu. [eomMeTpruecKkoe pacipe/eeHHe.
bBunomuansHoe pacipeneneHye U ero CBOUCTBA. I unepeeomempuyeckoe pacnpedeienue u ezo
ceolcmea.

Henpepeisubie ciryyaiinple BemmanHEL [110THOCTE BeposTHOCTH. DYHKITMS pacIIpeIeIeHHs.
PaBHOMepHOE pacripenencHue.

Iloxazamenvnoe pacnpedenenue, e20 Napamempol.

Pacnpedenenue Ilyaccona u ezo npumenenue. Hopmansroe pacupeneneane. Oynxius Jlarmaca.
[TapameTpel HOPMABHOTO pacrpeneseHus. [[puMephl ciyJaiHbIX BETHYHH, 10 TYHHEHHBIX
HOPMaTIBbHOMY 3aKOHY (IIOIPENIHOCTE H3MEPEHHUH, POCT YenoBeKa). Llenmpanshas npedenbnas
meopemd.

Hepasencmeo Yebviutesa. Teopema Yebvnuesa u meopema Bepuyanu. 3axon 6omvuiux yucen.
Buibopounetii memoo usmepenus eeposmnocmer. Pons 3axona 601buiux uucen 8 nayke, npupooe u
obuecmee.

Kopapuanus nByx ciyuaiinpix semuant. [lousTue o koahdunuente xoppemnsiun. COBMECTHBIE
HAOTFOCHUS IBYX CIly4YaiHbIX BEMMIHH. Beibopounuiii kospduyuenm xoppenayuu. Juneinas
pezpeccus.

Cmamucmuveckasn zunomesa. Cmamucmuka kpumepus u ee ypoeens suadumocmu. Iposepra
NPOCHETuUX 2Unomes. DMAUPUIECKUE PACAPEOETeHUS U UX CEA3b C MeOPemULeCKUMY
pacnpeoenenuamiu. Panzosas koppensyus.

Hocmpoenue coomsememeuil. Huvexmusnble u clopvexmusnbie coomeememeus. Buexyuu,
Huckpemnas nenpepuoigrnocme. Ipunyun Jupuxne.

Koouposanue. [lsouunas 3anuce.

Ocnosnvie nonamus meopuu epagos. Jepeews. Jleouunoe depeeo. Ceasrnocmy. Komnonenmor
cessnocmu. Ilymu na 2paghe. Diineposst u I amunemonosst nymu.
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4. TemaTu4eckoe NJAaHHPOBAHHE ¢ YKA3AHUEM KOJIHY€CTBA YaCOB, OTBOIHMBIX

Ha OCBOEHHE KaXK/I0H TeMbI

MaremaTHKa: a.nreﬁpa H Ha4yaJla MaTeMaTH4YeCKOrI'o aHaJ/Ik3a, reomMeTpus.

Yray6ienuniii ypoBenb 10 kiace

Koau4vecTBo HacoB Koaugecrpo gacos
Ne Tembr (YHHMBepcaIbLHbI (TeXHOI0rHYecKHii
npoduIb) npoduin)

[loBTOpEeHUe MaTepuaa 1o

L. 18 20
anredpe 7 — 9 knaccon
MHorounensl. Anredpandueckue

2. 20 24
ypaBHeHus (aneebpa)
Beenenue. AKCHOMEBI

3. | cTepeoOMeTpHUH U UX CIIEICTBUS 4 8
(ceomempus)
IlapaniaenbHOCTE IPSIMBIX H

4. 15 21
IUIOCKOCTeH (eeomemptist)
CreneHb ¢ NeHACTBUTENBHBIM

5. 14 18
nokasaresem (azeebpa)

6. | Crenennas Qyukius (areebpa) 14 18
IeprieH UKy ISIPHOCTE TIPSIMBIX |

7. P P g 22 28
IIIIOCKOCTeH (eeomempust)
IlokaszaTtenbHast HyHKITHS

8. 11 17
(aneebpa)
Jlorapumuueckas QyHKIHS

9. 17 2l
(aneebpa)

10.| MuororpanHuku (eeomempusi) 20 28
Tpuronomerpuyeckue hopMyJIbI

11. 20 28
(aneebpa)

| Tpuronomerpuueckue ypaBHEHUS

12. P P ¥ 20 28

(aneebpa)




ITosTOpenue kypca anrebpsl u

13.| Hauan MareMaTHYECKOI0 aHANIN3a, 15 21
reoMeTpuu 3a 10 xiacc
Bcero uacos (6/8 4. B Henemro u3
210 280
pacy€ra 35 yueOHBIX Heelb)
MatemaTuka: anredpa H Hayajla MATEeMATHYECKOT0 aHAJIH3A, reoMeTpusl.
yrayoaeHHbIH ypoBenb 11 kiace
Kouauuectro KosmgecrBo
NQ TeMbI qacoB JacoB
(yHuBepcaabHbIH | (TEXHOJOIHYECKHI
NpopHIIB) npoguin)
1. | lloBTOpeHue anredphl 1 HaYaN aHaIKu3a 3a 16 13
Kypc 10 kiacca
2. Tpuronomerpuyeckue GyHkiu (arzebpa) 12 20
3. BekTopsl B IpocTpaHCcTBe (2eomempiis) 6 12
4. | IIpousBonHas u e€ reoMeTpUIeCcKUi CMbICT 16 2%
(anzebpa)
5. | MeToz KoopAKUHAT B ITPOCTPAHCTEE.
' 16 20
HBrxenue (ceomempus)
6. | llpuMenenue npousBoHON K HCCIIETOBAHUIO
: N 18 26
GyHxumii (areebpa)
7. [ununnap, KoHyc, wap (ceomempus) 16 24
8. ITepBoobpasnas u unterpan (aeebpa) 14 18
9. | O6bEMBI Ten (ceomempus) 16 24
10. Kombunaropuka (areebpa) 10 16
I | Bnements TECOPHH BEPOSITHOCTEN (ancebpa) 12 16
IToBTOpenue kypca anrebpsl 1 Hayan
12. | maremaruueckoro aHalii3a, reoMeTpuu 3a 10 52 60
— 11 xnaccer
Bcero gacos (6 /84. B Henem0 U3 pacuéra 35
210 280

y4eOHBIX HeMlen)




Ipunoxenne

K 00pa3oBaTeILHOM NPorpaMme o MaTeMATHKE: «Anredpa u HaYa1a aHATH3A,
I'eomeTpusn»

10 xitace

OueHKa IpeJIMETHBIX Pe3yIbTATOR IPOMEKYTOYHOH aTTECTAIHE 34 Kype 10 kimacca
IPOBO/IUTCS B (POPME MHCHMEHHOM KOHTPOILHOH paGoTEL.
Ofmee Bpems paGotel — 14 30MuH.
Bceero B pabote 19 3amanuit mo temam, u3ydqaeMeM B 10 ki1acce, H3 KOTOpBIX 9 3amaHuit
anredpa, 10 3aganuit reomeTpHs.
Pabota 1o anrebpe cocTonT U3 YeTBIpeX GII0KOB:
Binox I Kopens n- oit crenenn. UppanuosaisHbie YpaBHeHus.(2 3a1aHus)
bnox II. CTenieHb ¢ pallMOHATBHBIM TOKa3aTeneM. 110Ka3aTe IbHEIE ypaBHeHHS.(2 3a1aHus)
Brox Il Jlorapudmsr. Jlorapudmudeckne ypaBHEHHS. (2 3amaHus)
Biox IV. Tpuronomertpus.(3 3amanus)
B xaxxnom 3aganuu 6710Ka COLEPKUTCS 3 MO3aIaHusl.
B reomerpun onun 610k:
Enox V. Crepeomerpusi. (10 3ananuif)
JU1st yCTIEIHOT O IPOXOXK/AEHHUS ATTECTAIIAH, HEOOXOMIMO YYaIIuMCsl IIPABUIILHO BEIIOTHUTE
B Ka)X710M OJ10Ke 110 anredpe xoTs 65 3 T0/3a0aHUs B B BIIOKE 110 T€OMETPUH MUHUMYM 2
3aJIaHusL.
Ornienka «4» BRICTAaBIAETCSA TIPU [IPaBHIIPHOM BBIIOTHEHHH B K& I0M O110Ke anrebper 4-5
Io/3aaHui ¥ B OIIOKe reomMeTpus 5-7 3amaHuil.
OreHka «5» BRICTABRISETCS I BEITOJTHEHMH B KXI0M OJI0Ke anreOpel 6 nog3ananuii u B

Omoxe reomerpun 8-10 3amanuit.

11 kmace

Olenka npeIMETHBIX PE3YILTATOR IIPOMEXKYTOTHOH aTTecTallul 3a Kype 11 xmacca
IIPOBO/IMTCA B hOPMeE IMHCEMEHHOT KOHTPOJILHOH padoTEI.

KoHTposHO-H3MepHTEIbHBIE MATEPHAITE] comepxart 7 3ananuii. OHH COCTOSIT U3 IBYX
"acTed. 3amanus 1- 4 HanpaBIeHLI Ha IIPOBEPKY NOCTHIKEHHS YPOBHS 0043aTENBHOM
n0AroToBKH. C IIOMOUIBIO 9THX 3aaHui MPOBEpSIETCs 3HAHNE U IOHUMAHHC Ba)KHBIX 3JIEMEHTOB
cozmeprKaHus (MOHATHH, HX CBOUCTB M /I.), BIANCHHE OCHORHBIMI anroput™Mamu. [pu moMorum
3aJ1aHUH 5- 7 IIPOBEPSETCS. YMEHUE TPUMEHSTH 3HAHUS K PEIIEHHIO MAaTEMAaTHIECKUX 3a/1a4, He

CBOJAIIUXCH K OpAIMOMY IIPHMEHEHHUIO aliropuT™Ma, HpI’IéMOB PEIICHHA 3a1a4, a TaKxKe



NIPUMEHHTD 3HAHHUS B MIPOCTCHINHX PAKTHUECKUX CUTYAIHSIX. [IpH BBINOIHEHUH 3THX 3a/1aHuH
ydamuecs TakKe JOJKHBI TPOJSMOHCTPHPOBATE OIIPEACNIEHHYIO CHCTEMHOCTD 3HAHUM H
IMIUPOTY NPEACTABICHHH. [Ipy BBITIONHEHNH 3THX 3aJaHUH y4aIuecs T0KHBI
[POJIEMOHCTPHPOBATE YMEHHE MATEMATHYCCKU TPAMOTHO 3aITHCAT PEIIEHUE, TIPHBOJL IIPH
3TOM HEOOXOMMbIE 000CHOBAHHS M IIOSCHEHHS.

Jliist OLleHUBAHHS PE3yJIbTATOB BEITONHEHHS! PA00T YUaIIMMUCS HAPSIY C TPaIHLIAOHHON
OTMETKOH «2%, «3», «4» 1 «5» IPUMEHSETCS U €IE OMMH KOJIMYeCTBEHHBIH TOKA3ATeNb —
ot Gaut, KoTOpEI GopMHPYeTCs IyTEM IojcUeTa OBIIEro KOIHYECTBA GAIIOB,
MIOJTyHCHHBIX yYalTUMHCS 32 BBIIOJIHEHHE KaxI0H yacTu paboTel. Kaxnoe 3ananue Nel-4
oueHuBaercs B 1 6amn, Ne 5-7 — 2 6amna. TakuMm 06pazom, 3a paboTy 06yUaromues MOKeT
HabpaTk MaKCUMalIbHOE KOMHYeCTBO GamioB — 10. C nomomisto obmiero 6ama, pacmpsioLero
TPaJMIHOHHYTO KAy OLlEHUBAHUS, BO-IIEPBEIX, IPOBOTUTCA Gollee TOHKas nuddepeHuanms
MaTEMaTHYECKOH MOArOTOBKY, BO-BTOPBIX, OTMETKA HecET Gonbine wHpopManun. O6mmit 6am
HArJIAaIeH, TerKO HHTEPIPETHPYETCH YYUTEIEM, YICHUKOM, POTUTENIAMH.

IITkana nepeBojia HabpaHHBIX 6a/LIOB B OTMETKY: 0 - 4 GaoB — «2%»; 5 - 7 6amioB — «3n; 8 -
9 bamnos — «4»; 10 BammoB — «5».

DJIEMEHTHI CONEPKaHUSI KOHTPOJIBHOM paboTh! Mo MaTemaruke B 11 Kmacce:

1 IlonATHE KOPHS H-O# CTEIEHH.

2 JIeWCTBHS C KOPHSIMH H-OM CTENEHN.

3 CpolicTBa CTENIEHH C PAIIHOHAILHEIM ITIOKA3aTENICM.
4 Pemenue noka3aTensHOIO YpABHEHHS.

5 Ompenenenue norapudma.

6 Beraucnenne norapudma c IpEMEHEHHEM CBONCTB.
7 Petnenue cucteMs! ypaBHEHHH.

8 Pemenue norapudMuyeckoro ypaBHeHus.

9 Vpasuenue kacaTenbHON K rpaduKy GyHKIH.

10 Pemmenue crepeomMeTpuueckoi 3a1aqn
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