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B padouyro nporpammy I1JI.1 MaremaTuka
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Pabouas nporpamma aucuuruinasl I1J].1 Martemaruka paspaborana B coorBerctBrr @I'OC
COO (mpuka3 Munooprayku Poccun ot 13 aBrycra 2014 r. Ne 1002)

[Iporpamma opueHTHpOBaHA HA YUEOHUKHU:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaliu3a, TeoMeTpusi: Airebpa u Hadana mMaremarndeckoro ananmsa. 10 - 11
KJIACChI: Y4eOHUK 1)1 0011e00pa30BaTeIbHBIX OpraHU3alnii: 0a30BbIM M YIITyOJICHHBIH YPOBEHB/
HI.A.Anumos, FO.M.Komsirus u nip. — 8-e u3a. — M.: [Ipocsemenue 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".ITo3nsk. ['eomerpus.10 — 11
KJIacChl: Y4eOHHMK JUIst 0011e00pa30oBaTeIbHBIX OpraHu3aliii: 0a30BbIi 1 MPOPUIBHBINA
ypoBaH/JI.C.ATanacsix, B.®.byry30B, C.b.Kagomnes u ap.— 23-¢ uza. — M.: [IpocBenienue,
2016

Oowan xapakmepucmuka y4eoHol OUCYUNIUHbBL

B cootrBerctBun ¢ mpunsToii KoHnenmmed pa3BUTHS MaTeMaTHUECKOTo OOpa3oBaHUS B
Poccuiickoii ®denepanuu, mMareMaTudeckoe 0Opa3OBaHUE DEIIAET, B YACTHOCTH, CIIEAYIOIINE
KJIFOUEBBIE 33/1aUU:

— «IIPEOCTABIATh KAKIOMY OOYYaromeMycsi BO3MOXHOCTb JOCTHKEHHS YPOBHS
MaTeMATHYECKUX 3HAHUI, HEOOXOIMMOTO IS TabHEHUINEH YCIICITHOM )KU3HHU B OOIIIECTBEY;

— «obecrieunBaTh HEOOXOJUMOE CTpPaHE YHUCIO BBITYCKHHKOB, MaTeMaTH4ecKas
MOJAFOTOBKA KOTOPBIX JOCTAaTOYHA JJIs MPOJOJKEHUSI 00pa30BaHus B Pa3IMUHbIX HAIIPABICHUSIX
U JUId [PaKTUYECKOW AESATENbHOCTH, BKIIOYAs MPENoJaBaHWE MATEMAaTUKH, MATeMaTHYEeCKUE
uccienoBanusi, paboTy B chepe HHOOPMAIMOHHBIX TEXHOJIOTUN U JIP.»;

— «B OCHOBHOM OOIIIEM M CpeJHeM o0IieM 00pa30oBaHUHM HEOOXOAMMO MPEAyCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYECKOr0 00pa30BaHUI.

COOTBETCTBEHHO, BBIACNAIOTCS TpPU  HANpaBieHUs TpeOOoBaHMM K  pe3yibTaraM
MaTeMaTHYeCcKOro o0pa3oBaHus:

1)  TpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTH4yeckoe oOpa3oBaHuMe (MaremMaTuka JUist
JKU3HH);

2)  MaremaruKa JUIs UCIIOJIb30BaHUS B PO(ECCHH;

3) TBOpuYecKOe HampaBlCHWE, HA KOTOPOE HAIEJICHBl Te OOYYarOLIHEecs, KOTOPBIC
MJIAaHUPYIOT 3aHUMATHCS TBOPYECKOM M HMCCIIENOBATEIHCKOW paboTON B 00JIaCTU MAaTeMAaTHKH,
(bu3UKH, SKOHOMUKHU U JPYTUX 007acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BaHUsl MaTEMATUYECKUX 3HAHMM M YMEHUW B NOBCEJHEBHOM KU3HM U BO3MOXHOCTHU
YCIELHOT0 NPOAOKEHHUsS 00pa30BaHUS MO CIEUUATbHOCTSAM, HE CBA3aHHBIM C MPUKIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

OOyuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKue yMEHHsI, HeOOXOAUMBIE IS KH3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM TMOJIy4alOT BO3MOXKHOCTh HM3Y4YUTh INpEAMET Tiy0xke, ¢ TeM 4yToObl B JalibHEHIIEM MpHU
HE00XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(EeCcCHOHATBHOTO IPUMEHEHHS.

[Ipy wu3ydyeHHH MaTeMaTUKH Ha YIJyOJEHHOM YpOBHE NPEIBSABISIOTCS TpeOOoBaHMUs,
COOTBETCTBYIOIIIE HAMpAaBICHUIO «MaTeMaTHKa A NpOopEeCCHOHATBHON JesTeIbHOCTHY;
BMECTE C T€M O0y4YaroIIuics MOIy4aeT BO3MOXXHOCTh M3yYUTh MaTeMaTHKy Ha ropaszio Oosee
BBICOKOM YpPOBHE, 4TO co37acT (yHIAMEHT JJs JaJbHEHIIEero Cephe3HOro H3Yy4eHHs
MaTeMaTUKH B BY3e€.

[Tpy u3yyeHUH MaTeMaTUKU OOJIbIIOE BHUMAHUE YAETSAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymenuit (popmynupoBaTh, apryMEeHTHUPOBAaTh U KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTUYECKOIO0 MBILIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,
MOCTPOEHUS IPUMEPOB U KOHTPIPHUMEPOB, IIEMOYEK YTBEPKACHUH, (POPMYIUPOBKU OTPULIAHUH,
a TaKkKe HEeOOXOJMMBIX M JIOCTATOYHBIX YCIOBHMHA. B 3aBUCHMMOCTH OT YpOBHSI IpOrpamMMbl



0oJIbIIIe WIIM MEHbIIIE BHUMAHUA YAENSAETCS YMEHUIO paboTaTh 10 aIropuTMy, METOAaM IOUCKa
QITOPUTMa W ONPEACTICHHIO  TpaHUIl  MPUMEHUMOCTH  ajlropuTMoB. TpeOoBanwms,
chopmynupoBanabie B pazaene «leomerpusi», B OOJNbIICH CTENEHH OTHOCATCS K Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOIOB, YeM K (OPMATLHOMY OIHCAHUIO
CTEPEOMETPUIECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Anzebpa u nauana ananusa

Ilenpie w® pauvoHaneHble uucna. JledictBurenbHble uMcna. Pemenwe 3agad ¢
MCIIOJIb30BAaHUEM CBOMCTB CTEIIEHEN U KOpHEH, MHOTOYJIEHOB, IPe0Opa30BaHUil MHOTOUJIEHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

Apudmerndyeckuii KOpeHb HarypanbHOH cTemeHu. CTeneHb C palMOHAIBHBIM U
JIeMCTBUTENIbHBIM II0KA3aTelIeM, CBOMCTBA CTETIEHHU.

Crenennass ¢yHKIMsS © ee cBoWcTBa u rpaduk. B3ammuHO oOpaTHbIE (QYHKIUH.
PaBHOCUIIbHBIE ypaBHEHUS U HEpaBeHCTBA. MppalinoHanbHble ypaBHEHHUS.

[TokazarenpHas QyHKIUsS W ee cBoiictBa u rpaduk. I[lokazaTenbHble ypaBHEHHS W
HepaBeHCTBa. CHUCTEMBI ITOKa3aTeNbHbIX YPAaBHEHUI U HEPABEHCTB.

Jlorapudm uwmcna, cBoiictBa Jorapudma. JlecATUUHBIE W HATYpaJIbHBIC JIOTAPU(PMBI.
[TpeoOpa3zoBanue norapudmudeckux BelpaxkeHuil. Jlorapupmuueckas GyHKIMS U €€ CBOWCTBA U
rpaduk. JlorapudpmMudeckne ypaBHEHUS! 1 HEPABEHCTBA.

Paguannas mepa yrna. [IoBOpoT TOuUkHM BOKpYr Hayana KoopauHaT. CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC IMPOM3BOJIBHOIO yIyla. 3HAKM CHHYyca, KOCHMHYca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO U CIEACTBUA W3 HEro. 3HAUYEHUs TPUTOHOMETPUYECKUX

ynxumit s yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan). CuHYC, KOCHHYC H
6 4 3 2

TaHTEeHC YIIIOB o U —.. DOopMyIIbl clokeHus, GopMyJbl MpuBeaeHUS, (OPMYIIBI JBOMHOIO YTIiia.

CymMa ¥ pa3HOCTbh CUHYCOB, CyMMa U Pa3HOCTh KOCUHYCOB.

ApKKOCHHYC, apKCHUHYC, apKTaHreHc uucia. lIpocrelmme TpUTOHOMETPUYECKUE
ypaBHEHHUs. Perienre TpuroHoMeTpuuecKkux ypaBHeHU. Tpuronomerpuueckne QyHKIMH Y =
Sin X, y = Cos X, Yy = tg X, y = ctg X. CBoiicTBa u rpaQuKy TPUTOHOMETPUIECKHUX ()YHKIIHH.

[IpousBognas. IlpousBomnas crenenHou ¢Gyukmuu. [IpaBuna auddepeHupoBaHus.
[TpousBonHbIe aeMeHTapHbIX QyHKIMH. KacaTenbHas k rpaduky pynkiun. ['eomerpuueckuit u
(bu3nyecKuil CMBICI IPOU3BOIHOM.

Bospacranue u yObiBanue ¢(yHkiuu. Touyku sKCcTpeMyMa (MakCHMyMa M MHMHHUMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIMA HAa TOYKH DKCTpEeMyMa, HauOOJbIIee M HauMEHbIIee
3HayeHue ¢pyHkuuu. [locrpoenue rpaukoB GyHKIUH ¢ TOMOIIBIO TIPOU3BOIHBIX.

[lepBooOpa3nas. IlpaBmia HaxoxaeHHs TMepBOOOpa3HbIX. Ilmomans KpUBOJMHEIHON
TpalmeuMu W UHTErpal. Belunmcinenue wuHTErpanoB. BelunciieHne mom@aned ¢ NOMOLIBIO
MHTETpasa.

Pemenue 3ana4y Ha JBUKEHHUE, HA CMECH, CIUIaBbl M KOHLIEHTPALMIO C TOMOIIBIO TMHEWHBIX
Y KBaJIpaTHBIX YPAaBHEHUN U UX CUCTEM.

I'eomempus

Touka, npsiMasi ¥ IIIOCKOCTh B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

[TapayenbHOCTh MPSAMBIX, MPAMOM M IUIOCKOCTH. B3anMmHOE pacmnosiokeHHe MpsMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE. YTOJ MEXAY ABYMS MNpAMBIMHU. llaparienbHOCTh MIIOCKOCTEMN.
TeTrpasip u napasuiesenuIen.

[leprieHAMKYIASAPHOCTD MPAMOM U IIOCKOCTH. lIepneHIuKysp U HAaKJIOHHBIE. YTOI MEXKIY
NpsAMOM M IUIOCKOCTBIO.  JIByrpaHHbld  yroj. Teopema o0 Tpex MNepHeHAUKYISpax.
[leprieHIMKYISAPHOCTH IJIOCKOCTEM. [IpsamoyronbHbII napajuieNenunen. CaoiicTBa
MPSMOYTOJIBHOTO TTapajuiesienuIe1a.



[Tonsitue Muororpannuka. IIpusma, riomaas NOBEPXHOCTH M 00beM mpu3Mbl. [lupamuna,
IUIOIA/1b IOBEPXHOCTH U 00beM nupamuibl. [IpaBuiibHas u yceuennas nupamuia. [IpaBunbHbie
MHOTOTPaHHUKH.

[ununnap, miomaab MOBEPXHOCTH U 00beM IuuHapa. KoHyc, miomanb moBEpXHOCTH U
o0wvem konyca. Cdepa u map, ypaBaenue cdepsl. [Lnomans moBepxHOCTH cepbl, 00beM IIapa u
€ro yacrei.

[TonsitTue BexkTopa B mnpocTpaHcTBe. CJ0XKEHHME W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yuciio. KomiianapHbie BEKTOPHI.

Koopaunatsl TOUKH U KOOpAHHATHEI BeKTOpa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

Komobunamopuka, éeposasmnocmey u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pazmemieHuss U couyetanus. buHoMm HreroToHa.
CoObITusa M MX KOMOMHAIMH. BeposaTHOCTh cOOBITHS, CIOKEeHUE BeposiTHOCTEH. HezaBucumolie
coObITHSI, yMHOXKEHHE BeposiTHOCTel. CitydaliHble BETUYMHBI U MEPBI pa3zdpoca.

Yri1y0/1eHHbIH ypOBeHb

Anredpa M HaYaJIa aHAJIM3A

[ToBrOpenue. Pemenne 3a1ay ¢ UCIONB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIIMMOCTH, J10JIEW U 4YacTeH, NPOLIEHTOB, MOyJIel 4ucel. Penienne 3axad ¢ MCIOJIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHMI MHOTOWIEHOB U JPOOHO-
palOHaIbHBIX BBIPAXKEHUN. Pellenne 3a1a4 ¢ MCnoIb30BaHuEM I'payCHOU Mepsl yrina. Monyiib
YHClla U ero cBoicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
IOMOILIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
3314 C IIOMOINBIO YHCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
IPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX HPOMEXKYTKOB. PelleHue 3amad ¢ HCHOIb30BaHUEM
YHCIOBBIX (YHKIMA M WX rpadukoB. Mcmonb3oBaHWE CBOWCTB M TPapUKOB JHUHEWHBIX WU

KBaJIpaTUUHBIX (PyHKUMH, OOpaTHON MPONOPLUMOHATBLHOCTH U QYHKIHMU Y = \/; . I'padpuueckoe

pellIeHHEe ypaBHEHHWI W HepaBeHCTB. Vcmonp3oBaHWe omnepanuili HaJ MHOXKECTBAMH M
BBICKA3bIBaHUSIMU. VICmob30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX MPOMEKYTKOB, UX OOBEIMHEHUN U nepecedeHuil. [Ipumenenre mpu pemeHnu 3aaad
CBOMCTB apuMETHYECKOH W TeOMETPHUYECKONW MPOTrpeccud, CYMMHpPOBaHUs OeCKOHEYHOMN
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosecTBa (YMCIOBBIE, TeoMeTpudeckux Quryp). XapakTepuCTUYECKOE CBOWCTBO,
AJIEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. (CrmocoObl 3amaHus
MHOXkecTB [logmHokecTBO. OTHOILIEHUSI TPUHATIEKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Haj MHOxecTBaMu. Kpyrm Oiinepa. Koneunble u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHOKECTBA.

HctunHble W JIOKHBIE BBICKA3bIBAHWSA, OINEpaAllMd HaJ BBICKA3bIBAaHUSMU. Aneebpa
svickasviganui. CBsI3b BBICKA3bIBAaHUN € MHOXecTBaMu. KBaHTOpBI CyIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OCHOBHble JN02uueckue npasuna. PemieHue JOTMYecKHX 3aj1ad C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUL.

YmozakmoueHus. OOOCHOBaHUS M JIOKAa3aTENbCTBO B MareMmaruke. Teopembl. Buabl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwr Odokazamenvcms. Mamemamuueckas uHOYKYuUA.
Ymeeporcoenus: obpamnoe Oannomy, NpPOMUEONONOdNCHOE, 00pamHOe NPOMUBONOLOHNCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE M JIOCTATOYHBIE YCIIOBUSI.

Ocnosnas meopema apugmemurxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie cucmemvl CHUCTIEHUSL.
Dynxyus Diinepa, 4ucio u cymma oeaumerneti HAMypaibHO20 YUCTA.



Pagunannas Mepa yria, TpUTOHOMETPUYECKAs OKPYKHOCTb. TpuroHomerpuyeckue
byHKIIMM yucen U yriaoB. QopMyibl MPUBEAEHHUS, CIOKEHUS TPUTOHOMETPUYECKUX (DYHKIUH,
(dopMynbl ABOWHOTO M TIOJOBUHHOTO aprymeHTa. llpeoOpa3oBaHue CyMMBI, Pa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA00OPOT.

Hynu ¢yHkumu, npoMexyTKH 3HAaKOMOCTOSHCTBA, MOHOTOHHOCTb. Hamboibinee u
HauMeHblIee 3HaueHue ¢GyHkuuu. [lepuoanueckue GyHKIMY U HAUMEHBIINH niepuoa. YeTHble U

HeueTHble (QYHKIUN. DPyHKyuu «OpoOHAS YACMb YUCLA» y={x} U «yenas 4acmv YUCIA»

y=[x].
Tpuronomerprueckue (HYHKIIMH YHCIOBOTO aprymenra Y =COSX, y=sSinXx, y=tgXx,
y = ctg X. CBoiicTBa u rpauKu TPUTOHOMETPUYECKHUX (PYHKIUH.

OOpatHble TpPUTOHOMETpUYECKHE (YHKIMH, HMX TJIaBHbIE 3HAYEHUS, CBOWCTBA U
rpa¢uku. Tpuronomerpuueckue ypaBHeHHA. OIHOPOJIHBIE TPUTOHOMETPHUUECKUE YpPAaBHEHMS.
Pemienne  mpocTedInuMx — TPUTOHOMETPUYECKUMX  HepaBeHCTB.  [Ipocreiimme  cucremsl
TPUTOHOMETPUUYECKUX YPaBHEHUH.

Crenenp ¢ JAelCTBUTENbHBIM IIOKa3aTesieM, CBOMcTBa creneHu. [Ipocreiimue
HoKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucno € u pyHkuus y=e*.

Jlorapudm, cBoiictBa Jorapupma. JlecATHUHBII W HaTypalbHbIM  Jorapudm.
[IpeoOpa3oBanue  jorapupmMuuecKux  BoIpakeHW. Jlorapupmudeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GpyHKIUS U €€ CBOMCTBA U Tpaduk. VpparmoHaisHbie ypaBHEHUSI.

[lepBuyHble TpeNCTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX 4Mcen. Jleicmeus c
KomniekcubiMu yuciamu. Komnnexcno-conpsscennvie uucia. Mooyis u apzymenm uucha.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaeHnenuli 8 KOMHIEKCHbIX
YUCIAX.

Mertoa uHTEpBaJOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMIA:
CABHI, YMHOXXEHHE HA YHUCIIO, OTPa)K€HHWE OTHOCUTENIbHO KOOPAMHATHBIX ocel. I'paduueckue
METO/IbI pellIeHHs] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl MOKa3aTeNbHBIX, JOrapUPMHUUECKUX M HPPALHOHAIBHBIX YpaBHEHUH.
CucTeMbl MOKa3aTeNbHBIX, JOTApU(PMHUUECKUX U HPPALMOHATBHBIX HEPABEHCTB.

B3aumHuo obpatnbie pyHkuMU. ['padukn B3auMHO 0OpaTHBIX (YHKIUA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@Dopmyna bunoma Heriomona. Pewenue ypasnenuil cmeneHu @vluie 2 CHeYudanbHblx
6u0o6. Teopema Buema, meopema be3y. IIlpusooumvle u nenpugooumuvle MHo2ounenvl. OCHO8HAS
meopema  ancedopvl. Cummempuueckue MHO20uNenvl. Llenouucnennvlie u  yenosnaumvie
MHO20UJIEHDL.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUACEHUU OCUCNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Byusxosckozo, nepagencmeo Hencena, nepasencmsa o cpeouux.

[Tonsitue npenena ¢yHkuuu B Touke. [lowamue npedena gyukyuu 6 6€CKOHEUHOCHU.
Acumnmomul epaguka @yuxkyuu. CpasHeHue OECKOHEYHO MAlblX U OECKOHeYHO OONbUUX.
HenpepsiBHOCTh yHKITNU. Céoticmsa Henpepvignbix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts Gynkuuu. [IpomsBoanas ¢yHkuuum B Touke. KacarenpHas k
rpadpuxky @yHknuu. I'eomerpuueckuii M (U3HYECKUN CMBICT MPOU3BONHON. [Ipumenenue
npouszeoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuma
nuddepeHpoBaHms.

Bropas npousBojHas, ee reoMeTpUUeCcKuil 1 (PU3NYECKHI CMBICII.



Touku oskcTpemMyma (MakcuMyma W MHHEMyMa). lcciemoBaHue 3IeMEHTapHBIX
GyHKIIMI Ha TOYKM DSKCTpEMyMma, HaumOOJbIIee W HauMEHbIIEe 3HAUYEHHUE C TMOMOIIbIO
Npou3BOIHOU. [locmpoenue epaguxos @GyHKyull ¢ nomMowjbio Npoussoousix. Ilpumenenue
npouszeooOHoU npu peuwteruu 3aoay. Haxooicoenue sxcmpemymos @yHKyuli HeCKOAbKUX
nepemeHHbIX.

[lepBoobOpasznas. Heonpenenennbiii wunHterpan. IlepBooOpa3Hbie  31eMEHTApHBIX
¢ynkumii.  Ilnomanes  kpuBonuHenHOW — Tpanmeumu. @Dopmyna  Herorona-JleitOnuma.
OmnpeneneHHblil UHTETpal. Boluucnenue niowaoei niockux gueyp u o6vemos men 8paujeHus ¢
HOMOWBIO UHMeSPada.

Memoowi pewienus yHKYUUOHATbHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpust

[ToBTOpeHue. Pemienne 3amad ¢ UCHOJIB30BAaHHMEM CBOMCTB (UTYp Ha IIJIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTeIbCTBO M MTOCTPOEHUE KOHTpIpUMEpoB. [IprMeHeHune mpocTenmx
JOTMYECKUX MpaBui. PemeHwe 3agad ¢ MCHOJB30BAHUEM TEOPEM O TPEYroJbHHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJIbHBIX TPEYroJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amad ¢ wcnosib30BaHHEM (PAKTOB, CBSA3aHHBIX C OKPY)KHOCTsAMHU. Perienue 3agad Ha
U3MEPEeHUsT Ha IUIOCKOCTH, BBIYUCIEHMS JUIMH M Iulowanei. Pewenue 3adau ¢ nomowpio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napannenenunen, nupaMuia, TeTpasdap.

OcCHOBHbIE IOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS
u3 HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHrne ceUeHHI MHOTOIPAHHUKOB METOJO0M
cienoB. LlenTpanbHoe npoexkTupoBaHue. IlocTpoeHue cedeHHt MHOTOTPaHHUKOB METOJIOM
IIPOCKINN.

CkpemuBaroniyecss npsMble B IPOCTPAaHCTBE. YToJl MEXIAYy HUMH. Memoowl
HAXOJICOCHUS PACCMOAHUL MENCOY CKPEUWUBATOUWUMUCS NPAMBIMU.

Teopemsl 0 mapamIenbHOCTH MPSMBIX U IJIOCKOCTEN B mpocTpaHcTBe. [lapamnensHoe
POEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma movex 8 NPOCMpPAaHcmeae.

IlepneHIUKYNApPHOCTh MNPSAMOM M MIOCKOCTH. OpTOrOHAJIBHOE IPOEKTUPOBAHUE.
Haxnonuslie u npoekuuu. Teopema o Tpex neprneHANKyIspax.

Buovi  mempasopos. Opmoyenmpuyeckuii mempa’op, KaApKACHuIU — mMempasop,
pasHoepanubll mempal’op. lIpsamoyeonvusiii mempa’op. Meouarnvt u bumeduanvl mempa’opa.

Jlocmpausanue mempasdpa 0o napaiienrenuneod.

Paccrosinust mexnay ¢urypamu B mpoctpaHcTBe. OOHIMIT mepneHAMKYIsp ABYX
CKPEIIHBAIOIINXCS IPSIMBIX.

VYrael B npoctpaHcTBe. llepneHaukynsipHble MIOCKOCTU. [L10wadb opmocoHanvHot
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHMBIL V2Ol
Ceolicmea nnockux y2noé muocozpanno2o yena. Ceoucmea niocKux u 08Y2PAHHbIX Y2lo8
mpexzpanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yelda.

Bunel MHoOrorpaHHukoB. Pazgepmku mHozocpanHuka. Kpamuatiwue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Ounepa. llpaBunbHble MHOTOTPAHHUKH. J{80UCMEEHHOCMb NPAGUTLHBIX
MHO202PAHHUKOB.

[Ipusma.  Ilapamnenenunen.  CpoiictBa  mapaienenunena.  [IpsamoyrosibHbII
napauienenunen. HakaoHHbIE IPU3MBIL.

[Inpamupga. Bunael nupamua. OneMeHTHl NpPaBWIBHOM mnupamuasl. [Iupamunaer ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxHOCTEH MHOTOTPAHHHUKOB.

Tena BpateHus: TWIMHAP, KOHYC, map U cpepa. CeueHs: LMIMHIPA, KOHYCa U Iapa.
[[TapoBoii cerMeHT, MapoBO CIOM, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.



Onemenmoi cpepuueckoi ceomempuu. Konuueckue cevenus.

Kacarenbnble npsimpie U miaockocTu. Brnucannele n onucanusie cepsl. Kacarowuecs
cghepovl. Kombunayuu men 8paweHus.

Bextopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTOI
Mex 1y BekTopamu. CKalsipHOE TIPOU3BEICHUE.

VYpaBHenue 1iockoctu. Dopmyrna paccTOSHUS MEXAY TOUYKaMHU. YpaBHEHHE CGeEphl.
@opmyna paccmosinus om mouku 00 niockocmu. Cnocoowl 3a0anusi NPAMOU YPAGHEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbBIO 6eKMOPO8 U MemoOOM
KOOpOuHam. DieMeHmyl 2eoMempuu Macc.

[Tonsatue ob6wvema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHUsA. AKCUOMbI
obvema. Bvigoo gopmyn o6vemos npamoy20ivbHo20 napaiieienuneod, NPuMvl U NUPAMUOBL.
Dopmynvl 0151 HAX0HCOeHUsL 0Obema mempa’opa. Teopemvl 06 OMHOULEHUSAX 0OBLEMOB.

Ipunoocenuss unmezpana K 6bIYUCIEHUIO 00BEMOE U NOGEPXHOCMEN MeNl 8PAeHUs.
Inowaos cghepuueckoeo nosica. Obwvem wiaposoeo cnos. Ilpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomane chepsr.

Passepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB U TEJl BpAIlEHUSI.

[Togobue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB U IUIOMIAACH MOBEPXHOCTEH
no100HbBIX uryp.

Hsuoicenuss 6 npocmpancmee:  napaniebhblil  NEPEHOC,  CUMMEMPUS  OMHOCUMETLHO
HIOCKOCMU, YeHMPATIbHASL CUMMEMPUS], HOBOPOM OMHOCUMENLHO NPSIMOIL.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha nIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMOOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMONHATOPHKA

[loBTopenue. Mcnonb3oBaHue TaOAMI] U AUarpaMM JUls IPEACTaBICHUS JIaHHBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMHUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HaOOPOB: CpPEIHHUX,
HauOOJIBIIEr0 U HAUMEHBIIEro 3HAu€HUs, pa3Maxa, JAUCIEPCUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Bbruucnenne 4acToT M BeposTHOCTEH CcOOBITHI. BblumcieHne BeposSTHOCTEW B OmbITaX ¢
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  Mcmonp3oBaHme  KOMOMHATOPHKH.
Bbruucnenne BeposiTHOCTEH HE3aBUCHMBIX COObITUH. Mcmonb3oBaHue (GOpPMYINbl CIOXKEHUS
BEPOSITHOCTEH, TuarpamMmm Dijiepa, AepeBa BepoaTHOCTe!, hopmynsl bepHyim.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

YcnoBHas BepoATHOCTh. [IpaBmiio yMHOXkeHUs BeposTHOCcTeH. PopMyliia IOJHON
BepositHOCTH. Dopmyina baiieca.

JluckpeTHble ciydyaiiHble BEIMYMHBI U pacnpezeneHus. COBMECTHBIE paclpeeeHusl.
Pacnipenienenne cyMMbl M IPOU3BEIEHUS HE3ABUCUMBIX CIIydalHBIX BEJIMYMH. MaTemarnueckoe
OKHUJAHUE W JUCHEepCHUs CIIy4alHOM BeNWYMHBI. MaTemMaTHuecKkoe OXHJIaHue M AUCIEepPCHUs
CYMMBI CIIy4aliHbIX BEJITMYHH.

bunapnas cnyvaiiHas Benu4uHa, pacnpenesnenne beprymau.  ['eomerpuueckoe
pacnpeneneHue. bUHOMHanbHOE pacHpeneeHMe W €ro CBOMCTBA. [ unepeeomempuueckoe
pacnpeoenenue u e2o c8ouUcmaa.

HenpepeiBHble  ciydaiiHble  BenMYMHBL.  [InOTHOCTH  BeposTHOCTH.  DYyHKIMS
pacnpeznenenusi. PaBHoMepHoe pacnipeseneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. OyHKINS
Jlarnaca. IlapameTrpsl HopManbHOrO pacnpenesneHus. [lpumepbl cilydallHBIX — BEIWYMH,
MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIPEUIHOCTh U3MEpPEHUH, poCT uenoBeka). [leumpanvras
npeoenbHas meopema.



Hepagencmeo Yebviuesa. Teopema Yedviuwesa u meopema bBepnynnu. 3axon 6orvuiux
yucen. Boibopounviii memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke,
npupoode u obuecmae.

Koapuanus aByx cinydailHeix BenuuuH. [loHsitue o koadduuueHTe KOppensiuu.
CoBmecTHBIE HAOMIOJCHHUA JIBYX CIYYalHBIX BEIMYHH. Beibopounwiii Ko uyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypo8eHb 3HAYUMOCHU.
IIposepka npocmertiwiux eunomes. Imnupuyeckue pacnpeoeieHus U Ux cesa3b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. HuvekmusHvle U CIOPLEKMUBHbIE COOMBEMCMBUL.
buexyuu. /{luckpemnas nenpepvignocme. llpunyun [Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHvle nowsmus meopuu 2epagos. [lepesvs. Jlsouunoe Oepeso. CaasHocmu.
Komnonenmur cesiznocmu. Ilymu na epaghe. Diineposwt u I amunbmorogvl nymu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBHe ¢ YII quctumauna [1J].1 MaTemaTtuka paccuntana Ha 377 dac B ro. 309 —
JCKIMH, YPOKH, 49 — mpakTHIecKue 3ausTus; 343 4 — camocTosITeNbHas padoTra

I[lnanupyemble pe3yibTaThbl 00yUeHUsI

I/I3yquI/Ie MaTeMaTUKH 0O€eCIIeunBaeT JOCTHIKCHUC O6y‘~IaIOH_II/IMI/IC$I CJICAYIOMUX
PE3yJIbTATOB:

JIMYHOCTHBIX:
¢ chopMHpPOBAaHHOCTH NPEJCTABICHUN O MaTeMaTUKe KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB, UAEAX U METOAAX MaTEMATHKY;

e [IOHMMaHWE 3HAUYMMOCTH  MaTeMaTHKU Uil  Hay4dHO-TEXHHYECKOro  Iporpecca,
c(OpPMHPOBAHHOCTh OTHOLIEHUS K MaTeMaTHKe KaK K 4acTH OOILIeYeI0BEYECKON KYIbTYphI
4yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSI MATEMATHKH, SBOJIIOIIMEN MAaTEMaTUYECKUX UAEH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKOMN
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpOBHE, HeoOXoAMMOM Ui  Oymymieit
MpoeCCHOHAIBHON JEATENHHOCTH, JISl MPOAOJDKEHUsT 00pa30BaHus U CaMO00pa30BaHNs,

e OBJIQJICHHE MAaTeMaTHYECKUMH 3HAHMSIMU U YMEHUSIMH, HEOOXOAMMBIMU B IOBCETHEBHOMN
JKU3HU, JUISI OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAY4YHBIX JUCHUIUIMH W AWCLUILIIMH
npo(ecCHOHANBHOTO LMKIIA, Ul MOJTY4eHHs 00pa3oBaHHA B 00JIacTAX, HE TPeOyHOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi MOJArOTOBKH;

® TOTOBHOCTh M CIOCOOHOCTHh K OOpa3oBaHHIO, B TOM YHCIE CcaMOOOpa3OBaHHIO, Ha
MPOTSYKEHUH BCEU KU3HU,

e CO3HATeJIbHOE OTHOLIEHWE K HENpPephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEUIHON
npodecCHOHATBLHON U 00IIECTBEHHOM /1A TEIbHOCTH;

® TOTOBHOCTb U CIHOCOOHOCTh K CAMOCTOSTEIBbHOM TBOPUYECKONM M OTBETCTBEHHOI
JeSITEIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOW paloTe, COTPYIHHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTeNbHON, OOLIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIeI0BaTeIbCKONW, MPOEKTHONH U
JIPYTUX BUAAX AESITEIbHOCTH;

e OTHOIIEHHE K MPO(EeCcCHOHANTBHON NEATENPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIIEM;



MeETanpeaAMEeTHBIX

YMEHUE CAMOCTOSITEIBHO ONPENENATh LENIU JEITEIbHOCTH M COCTABJIATH  ILJIAHBI
JIEATEIIbHOCTH;

CaMOCTOSTENIBHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBAaTh M KOPPEKTUPOBATh JEATEIbHOCTD;
HCIIOJI30BaTh BCE BO3MOXHBIE PECypChbl Il JOCTHKEHMSI IIOCTaBJICHHBIX LEIe W
peanu3anni IJIaHOB ACSATEIBHOCTH;

BBIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

YMEHHE NPOAYKTHUBHO OOHIaTbCSI W B3aUMOJEHCTBOBaTH B IMPOLECCE COBMECTHOM
JESTENIbHOCTH, YYMUTHIBATh MO3UIMH JAPYTUX YYACTHUKOB JI€ATEIbHOCTH, 3(P(PEKTUBHO
pa3pemaTh KOHQIUKTHL;

BJIQJICHHE HABbIKAMU II03HABATENbHOHM, Y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOMN
NESITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

CIIOCOOHOCTh U FOTOBHOCTh K CAaMOCTOSATEIBHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUECKUX
3a71a4, MPUMEHECHHIO PA3JIMYHbIX METOJOB ITIO3HAHUS,

TOTOBHOCTb M CIOCOOHOCTHh K CAaMOCTOSATEIbHOM HH(POPMAIIMOHHO-TIO3HABATEILHOM
NeSATeTbHOCTH, BKIIIOUasi YMEHHE OPUEHTUPOBATHCS B PA3TMUYHBIX UCTOUYHUKAX MH(OpMAIUH,
KPUTHYECKH OICHHBATh U WHTEPIPETHPOBATH MH(DOPMALMIO, MOIYYaeMYI0 M3 Pa3IAYHBIX
HMCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO HU3Jararb CBOIO TOUKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

BJIQJICHUC HABBIKAMH TI03HABATEIHLHOW peIeKCHH KaK OCO3HAHUS COBEPINACMBIX JICHCTBUI U
MBICJIUTEIBHBIX MPOLECCOB, HMX pE3yJbTaTOB W OCHOBAHUM, TIPaHUIl CBOETrO 3HAHUS U
HE3HaHMS, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TOCTUKEHUS;
1EJICyCTPEMIICHHOCTh B MOWCKAaX M MPUHSITHH PEIICHUM, COOOPa3UTEIHHOCTh M UHTYMIIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN;

CIIOCOOHOCTH BOCTIPUHUMATH KPACcOTY U TaPMOHHUIO MUPA;

NMPEAMETHBIX

c(OpPMHPOBAHHOCTh MPEACTABIECHUI 0 MaTEMAaTUKE KaK YaCTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTHK{ B COBPEMEHHOM LUBWIN3ALMY, ClIOcO0aX ONMUCAHMs SABJICHUN pealbHOTO MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

Cc(OPMHUPOBAHHOCTh MPEJACTABICHUA O MaTeMAaTHYECKUX MOHATHSAX KaK Ba)KHEHIINX
MaTE€MaTU4YeCKUX MOJEIAX, MO3BOJIAIOIIMX OMNMCBHIBATH M U3Yy4aThb pasHbIE IIPOLIECCHI U
SIBJICHUSI;

IIOHUMaHUE BO3MOYKHOCTH aKCHOMAaTUYECKOIO ITOCTPOCHUS MATEMAaTUYECKUX TEOPUH;
BIIQJICHUE METOJAMM JI0KA3aTEIbCTB W AITOPUTMOB PELICHUS, YMEHUE HUX NPHUMEHSTH,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [IPUEMAaMM pPELICHUSA PALMOHAIBHBIX W HppalUOHAJIbHBIX,
[IOKa3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CHUCTEM;
WCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCJIE IS TIOMCKA ITyTH
pELICHUS ¥ WUIIOCTPALUK PELICHUS YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJCTABICHUN 00 OCHOBHBIX MOHSATHSX MAaTEMaTHYECKOrO aHalu3a U
UX CBOMCTBaX, BJaJIcHHE YMEHUEM XapaKTepHU30BaTh MoBeAeHHEe (QYHKIUH, HCIOJIb30BAHNE
IIOJIYYEHHBIX 3HAHWM JJI OIIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMH IOHATHSIMH O IUIOCKAX W NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOICTBaX;

c(OPMHPOBAHHOCTh YMEHMS pAaCHO3HaBaTh TeOMETpUYeckue QUrypsl Ha uepTexax,
MOJEIIAX U B PEAIBHOM MHUpE;

NPUMEHEHUE HW3YYEHHBIX CBONCTB TeOMeTpUYecKux ¢Guryp u Qopmyn aias pelieHus
TeOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJECpPKAHUEM;



e c(hOpMHUPOBAHHOCTD IMPEJCTABICHUI O Mpolleccax M SIBICHHUIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OIICHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XaPAKTEPUCTUKU CIIyYailHbIX BEJITUYMH;

e BJAJICHUEC HABBIKAMHM HCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX NPOIPAMM IIPU PEILICHHUU
3a1a4

B pesynbrare u3ydenus yuyeOHON TUCHMILIMHBI MaTeMaTHka Ha YpOBHE CPEIHEro OOIIero
00pa3zoBaHwUsI:

O6V‘IaIOHIHI>’IC$I Ha 0a30BOM YPOBHC HAYUHNTCA.

Anzeopa u nauana ananusa

Yucna u evipasrcenus

OrnepupoBaTh NOHITUSIMHU:

- [EJI0E€ YKCJIO0, JACIMMOCTh 4YHCeN, OOBIKHOBEHHass JApoOb, [eCATHYHAs JapoOb,
PaIMOHATIBHOE YHCIIO, TPUOIIKEHHOE 3HAUCHUE YHCIIA;

- omepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATHAMHU:  Jjorapudm  4YucIia,
TPUTOHOMETPUIECKAsE OKPYKHOCTh, IPayCHAs MEpa yIJia, BEIMYUHA YIJIa, 33JAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHSATh apUPMETHUCCKHE NCHCTBUS C ETIBIMH U PAlHOHAILHBIMH YHCITAMH;

- BBINIOJIHATD HECIIOXKHBIC MPEOOPA30BAHUS UHCIIOBBIX BBIPAXKEHHM, COEPIKALINX
CTETICHU YUCeJI, TU00 KOPHU U3 YUCE, JINOO JIoraprudMbl YnCel;

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OLICHUBATh M CPAaBHHBATH C PAlMOHAJIBHBIMH YHCIAMH 3HAUCHHUS LEJBIX CTEHCHEH
9rCesI, KOPHEH HATYyPaTbHON CTEIIEHU U3 YHCE, IOrapu(hMOB YKCEIT B IPOCTHIX CIIydasx;

- OLICHUBATH 3HAKH CHHYCA, KOCHHYCA, TAHT€HCa, KOTAHICHCA KOHKPETHBIX YTJIOB;

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

- BBIMIOJIHSATD BBIYMCIICHUSI I PEIICHHUH 33]1a4 MPAKTHYECKOr0 XapakTepa,;

- BBIMIOJIHATD TPAKTHYECKAE PACUeThl C HCIOJB30BAHUEM IIPU  HEOOXOJAUMOCTH
CIIPAaBOYHBIX MATEPUAIIOB M BBIYUCIHTEILHBIX YCTPOUCTB;

- COOTHOCHTH peaibHbIC BEINYNHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO0 MUpPA C
UX KOHKPETHBIMH YHCIOBBIMH 3HAYCHHUSIMU;

- HCITOJIb30BATh METOBI OKPYTJICHHUS, TPHOIIKCHUSI W NPUKUIKH TIPH PEIICHUH
HPaKTUYECKHX 3a/1a4 TTOBCEAHCBHOM )KU3HH.

Ypasnenusn u nepasencmea

- petiate Jorapumudeckue ypasHenus Buma log, (bx + ¢) = d u mpocreitmme
HepaBeHCTBa Bua 10g.x<d;

- pellaTh MoKasaTelbHbIe ypaBHeHus, Buaa 8> °= d (rae d MOXKHO IIPEACTABHTD B BUJE
CTEIEHU ¢ OCHOBaHMEM a) U MpocTeiiine HepaBeHCcTBa Bua a'<d  (rae d MOXKHO MpPEICTaBUTh
B BH/IC CTEIICHH C OCHOBAHHEM a);

- pelaTh UppalMOHATLHbBIE YPABHEHHUS;

- NPUBOIUTh HECKOJBKO TMPHUMEPOB KOPHEH TPOCTEHIIEro TPUTOHOMETPUIECKOTO
ypaBHEHHUs BHJa: sinX = &, COS X = @, tgx = a,Ctgx = a, rme a — TabiuyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPUICCKON (DYHKITHH.

B moBceTHEBHOM JKM3HU U TP H3YYCHUH IPYTUX TPEIMETOB:

COCTaBIISITh M pELIATh yPABHEHUS M CHCTEMbl YPAaBHECHHU MPH PEIICHUH HECI0XKHBIX
MPaKTHYIECKHUX 33/1a.



Dynkyuu

- OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSAMH: 3aBHCHUMOCTh BEIMYHUH, (DyHKIMS,
apryMeHT M 3HadeHue (QYHKLUHU, 00JaCTh ONpEAETCHHUS U MHOXKECTBO 3HAueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKUUH, HYTH (YHKLIHAH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHHE Ha YMCIOBOM IPOMEXKYTKE, YObIBAHME Ha YMCIOBOM NPOMEXKYTKE, Hauboupliee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IEPHOANUYECKas PYHKIUS, IEPHO;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHAMM: CTENEHHas, Jorapugmuyeckas H
nokasaresabHas (QyHKIMU, TPUTOHOMETPUUECKUE (PYHKIUH;

— pacrio3HaBaTh rpauKd >JIEMEHTAapHBIX (YHKLIUH: CTENIEHHOH, JOrapupMHUECKOW U
NOKa3aTeIbHON (PYHKINHI, TPUTOHOMETPUIECKUX (PYHKITHIA;

- COOTHOCHUTh I'pa)MKM 3JIEMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOH U
HOKa3aTeabHON (YHKIMHA, TPUTOHOMETpUYECKMX (YHKIMHA C ¢opMylnaMu, KOTOPBIMH OHHU
3aJ1aHbl;

- HaXO/AUTh 10 rpaduKy NpuOIMKEHHO 3HAUEHUS (PYHKIUH B 3aJaHHBIX TOUKAX;

- OIpeNIeNIATh 110 IpapuKy CBONCTBA GYHKUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKM MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIINE 3HAYCHUS U T.I1.);

- CTPOUTH O3CKHM3 Tpaduka (QYHKIUH, YJOBIETBOPSIOMIEH TNpHBEIEHHOMY HaOOpy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- ompeneNnaTh 1o TpaduKaM CBOMCTBA pEATbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HamOopIINEe ¥ HAMMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTaHUS U yOBIBaHUS, TPOMEXKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH.

Inemenmovl mamemamuuecKkozo aHaIU3a

- OnepupoBarh Ha 0a30BOM YypOBHE MOHSATHSAMH: MPOU3BOJHAS (PYHKIHMU B TOUKE,
KacaTenbHas K rpa@uky QpyHKINU, TPOU3BOAHAS (PYHKLINU;

- ONpeNeNIATh 3HAaYeHHWE NPOM3BOJHOW (YHKIMM B TOYKE MO HU300PAKEHUIO
KacaTeJIbHOHN K TpaduKy, MPOBEJCHHOMN B 3TON TOUKE;

- pemiaTh HECIOXKHBIE 33Jayd  HAa IPUMEHEHHE CBA3M MEXIY IPOMEXYTKaMU
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U TNPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUHN — C IPYTOM.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- MOJIb3ysiCh I'padUMKaMH, CPaBHMBATh CKOPOCTH BO3pacTaHusi (pocra, MOBBILICHUS,
YBEJIMYEHUSI U T.NI.) WIM CKOPOCTH YObIBaHMA (MaJeHMs, CHUKEHUS, YMEHbLICHMS U T.II.)
BEJIMYUH B PEAIBHBIX MPOLECCaX;

- COOTHOCHUTh TpaMKM pealbHBIX IPOLECCOB U 3aBUCHUMOCTEH C HMX ONHCAHUSAMH,
BKJIIOUYAIOLIUMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (ObICTPBIN pOCT, IUIABHOE MOHMWKEHHE U
T.IL.);

- UCIOJIb30BaTh IpaUKK peanbHBIX MPOIECCOB VIS PEIICHUS HECTIOKHBIX MPUKIATHBIX
3ajjad, B TOM 4HCJI€ ONpeAesss 1o rpaduKy CKOpoCTh X0/1a MpoLecca.

Teopusa éepoamnocmeit u cmamucmuka, 102UKa 4 KOMOUHAMOPUKA

— OnepupoBaTh OCHOBHBIMU OMUCATEIHLHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apupmMeTnieckoe, Meuana, HauOobllee U HaMMEHbIIIee 3HaUeHUS;

— OTIEPUPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTH COOBITUS, CIIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITHSIMU;

- BBIYUCIISTH BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCiIa UCXOJI0B.

B moBcenHeBHOM KU3HU U IPU U3YUEHUH APYTHX MPEAMETOB:



- OIICHUBATh M CPAaBHUBATh B MPOCTHIX CIy4asX BEPOSTHOCTU COOBITUH B peabHOM
JKHU3HH;
- YUTaTh, COIOCTAaBISATh, CpPaBHUBATb, WHTEPHOPETUPOBATH B IMPOCTHIX CIydasx
pealibHbIC JaHHBIC, TIPECTABICHHBIC B BUJIE TAOIUII, TUarpamm, rpadukos.
Texcmoevie 3a0auu
— Pemiate HecnoKHBIE TEKCTOBBIE 33/1a4M PAa3HBIX TUIIOB;
—  aHAIM3HPOBATH YCIOBUE 33724, IPU HEOOXOUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTeMaTUYeCKyI0 MOJIEIb;
— TIOHUMATh W UCIIOJIB30BAaTh ISl PEUICHUS 3a/1a4u WH(OPMAITUIO, TPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;
— JIeHCTBOBATH [0 AITOPUTMY, COJIEPKAIIEMYCSI B YCIIOBUU 3a/1a4u;
—  HCIIOJIB30BaTh JJOTUYECKUE PACCYKICHHUS MPU PEIICHUH 3a1a4H;
— paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMH, BHIOUPAs U3 BCe MHPOPMAIIUH, TaHHBIC,
HEOOXOUMBIC ISl PEIICHUS 3a1a4H;
—  OCYIIECTBIISATh HECTIOKHBIN MEepedOp BO3ZMOKHBIX PEIICHHM, BRIOUPAsk U3 HUX ONTHMAIbHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,
— aHATM3HUPOBATh U UHTEPIPETUPOBATH MOTYUCHHBIE PEIICHHS B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;
— pemiarth 3a7a4M Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH ) U HA BBIYUCIICHUE
CJIOXKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UIOTEK.
B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
peuiaTh HECIOXKHBIE MPAKTUYECKUE 33/1a4l, BO3HUKAIOUIUE B CUTYAIMSIX MIOBCETHEBHOM
JKU3HH.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YpOBHE THOHATHSMM: TOYKa, MpsMas, IJIOCKOCTh B
IIPOCTPAHCTBE, NapaIEIbHOCTD U NEPIEHANKYIIPHOCTD IPSAMBIX U INIOCKOCTEM;

- pacrmo3HaBaTb ~ OCHOBHbIE  BUJIbl ~ MHOIOIPAaHHUKOB  (NpuU3Ma,  NHpamMHia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

- n300pakaTh M3ydyaeMble (UTYpbl OT PYKH U C NPUMEHEHUEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

- nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y,

- U3BJIEKaTh MHGOPMAIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (urypax,
IPEJICTABICHHYIO Ha YepTekKax U PUCYHKaX;

- NpUMEHSTh TeopeMy Iludaropa mpu BBIYMCIEHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, HMIUHAP, chepa u 1map);

- HaXOJUTh OOBEMBI U IUIOLIAAN MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB U TEJ
BpaIeHus ¢ IpuMeHeHueM Ghopmy.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB:

- COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TMOHATHS W (akThl C peaTbHbIMU
KU3HEHHBIMU O0BEKTaMU U CUTYaIUsIMHU;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (DUTYp Ul peIieHUs
TUIIOBBIX 337a4 IPAKTUYECKOTO COAECPKAHUS;

- COOTHOCHUTB IUIOIIA/IM TOBEPXHOCTEH TeNl OJUHAKOBOU (DOPMBI pa3IMYHOIO pa3Mepa;

- COOTHOCHUTBH 00BEMBI COCY/I0B OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;



OLIEHUBATh (POPMY MPABUIBLHOIO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.II. (ONpPEAesATh
KOJINYECTBO BEPILUH, peOep U IpaHell MOITy4E€HHbIX MHOTOTPAaHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

— OnepupoBarb Ha 0a30BOM YpOBHE TIOHSATHEM JICKapTOBBI KOOPIMHATHI B
MIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuleenue1a

O6vqa10mm71051 Ha VFJIV6JICHHOM YPOBHC HAYUUTCA.

Anzeopa u nauana ananusza

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB000OHO OTIEpPUPOBATH MOHITHSIMI: KOHEYHOE MHOKECTBO, IJIEMEHT MHOKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSMOM, OTPE30K, HHTEPBAJI, IOJIYHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMH
TOYKOMU, TpaduIecKOe MPEICTABICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

—  OIEepUPOBATh MOHATUSMU: YTBEPXKICHUE, OTPUIIAHUE YTBEPKICHUS, UCTHHHBIC U JIOKHBIC
YTBEPKICHHUS, IPUYHHA, CJICICTBHIE, YACTHBIN CITy4ail 00IIEero yTBEPKICHUS, KOHTPIIPUMED;

—  TIPOBEPSITHh MPUHAIIC)KHOCTH JIEMEHTA MHOXKECTBY;

— HaXOAWTH NepeceycHre U 00bEAMHCHUE MHOXKECTB, B TOM YHCJIE MPEACTABICHHBIX
rpadUUecKy Ha YUCIOBOM MPSMON M HA KOOPIMHATHOU TIOCKOCTH;

— TPOBOJHUTH JOKA3aTEIBHBIC PACCYXKICHUS I 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHU.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

— HCIOJB30BaTh YHCJIOBBIC MHOXKECTBA HA KOOPAMHATHOM MPSMOU U Ha KOOPIUHATHOM
TUIOCKOCTH JIJIsl ONIMCAHUS PEalIbHBIX MPOLIECCOB U SIBJICHHIA,

— TIPOBOJHMTH JIOKA3aTeIbHBIC PACCYKIICHUS B CHTYAIlMSIX ITOBCEIHEBHOW KU3HU, TIPH PEIICHUN
3a/1a4 U3 IPYrux MpeIMETOB

Yucna u vipasricenus

— CB000HO OMEpUPOBATH MOHITUSIMH: HaTypaIbHOE YHUCII0, MHOXKECTBO HATypaIbHBIX UHCE,
1[eJI0€ YHUCII0, MHOXKECTBO LIETIBIX YKCeN, OOBIKHOBEHHAs APOOb, AecATUYHAs IpOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
UppalMOHATIFHOE YHCIIO, KOPEHb CTEMEHH N, ACHCTBUTEIHHOE YHCIIO, MHOKECTBO
JNCHCTBUTEILHBIX YHCEN, TCOMETPHUECKAs HHTEPIIPETAIHS HATYPATBHBIX, IIEJTBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

— TIOHHMATh U OOBSICHATH Pa3HUILY MEXTY TTO3UITHOHHON W HEMO3UITMOHHON CHCTEMaMH
3aIACH YHCET;

— TIepeBOAMTH YUCIIA U3 OJHOM CHCTEMBI 3aHUCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;

— JIOKa3bIBaTh U UCMOJIH30BATh MPU3HAKH JIETUMOCTH CYMMBI U TTPOU3BENCHUS TIPH
BBITIOJTHEHUH BBIYUCIICHUH M PEIICHUN 33]1aY;

—  BBINOJHSITH OKPYTJICHHUE PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX YHCEI C 3aJJaHHONW TOYHOCTHIO;

— CpaBHHUBATh JEHCTBUTENBHBIC YHCIIA Pa3HBIMU CIIOCOOAMHU;

—  YIOPSIOYMBATH YHCIIA, 3aITUCAHHBIC B BUEC OOBIKHOBEHHOU U JECSITUYHOM qpoOH, YHcla,
3aMMCcaHHbIe ¢ UCTIONB30BaHNEM aprU(PMETHIECKOTO KBAAPAaTHOTO KOPHS, KOPHEH CTEeTeH!
Oorpire 2;

— nHaxomutb HOJI u HOK pa3HbiMu crioco0amMu ¥ UCIIONIB30BaTh WX MPH PEIICHUH 33]1aY;

—  BBINOJHSTH BBIYUCICHUS U PE0oOPa30BaHMsl BRIPAKEHUH, COJEpKAIINUX ACHCTBUTEIbHBIE
4yclia, B TOM YHCJIE KOPHU HATYPaJbHBIX CTETICHEIH;



BBITIONTHSATH CTaHIAPTHBIE TOXKIECTBEHHBIC TPEOOPa30BaHUS TPUTOHOMETPUIECKUX,
Jorapu(MUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI.

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIHTATOB BBIYMCIICHHI IIpH pEIICHUHN IIPAKTUICCKUX
3aaa4, B TOM YHCJIC l'IpI/I6J'II/I)KeHHI>IX BBI‘IHCJICHHI;'I, HCIIOJIb3Ys PA3HBIC CIIOCOOBI CpaBHCHHﬁ;
3allMCbIBAaTh, CPABHUBATL, OKPYIJIATH YUCJIOBBIC JAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30OBAHHUEM PA3HBIX CUCTCM U3MCPCHU,

COCTaBJIAATb MW OLCHHUBATH pPa3HBIMU croco0aMy  YHCJIOBBIE BBIpAXCHHUA IIPpU PCHICHUHA
MPAKTUYCCKUX 3aaa4 U 3a/la4 U3 JPpYyrux y‘-Ie6HbIX npeaAMETOB

Ypa(melm}l u Hepaeencmea

CB000IHO OnIepUpPOBaTh MOHATUSAMU: YPaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIOIIECECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHCHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs yPaBHEHUH;

pelarh pa3Hble BUbl ypABHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, ApoOHO-pallMOHaNIbHbIE U UPPALIMOHAJIBHBIE;

OBJIaJIETh OCHOBHBIMU THIAMHM [10Ka3aTEJIbHBIX, JJOTaPUPMUUECKUX, UPPALIMOHAIbHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB M CTaHJAPTHBIMU METO/IaMU UX PEIICHUN U IPUMEHSATh
UX IIpY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTh TeopeMy BueTa [uisl peleHns HEKOTOPBIX ypaBHEHUH CTEIIEHU BBILLE BTOPOU;
IIOHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX M HEPAaBHOCUJIBHBIX IPE0OPa30BaHUSIX
YPAaBHEHUI U YMETb UX JJOKa3bIBaTh;

BJIQJIETh METOJJaMH PELICHHS YPaBHEHHI, HEPABEHCTB M UX CUCTEM, YMETh BBIOMPATh METO/]
pelieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

UCIOJIb30BaTh METOJl MHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YUCIe APOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B €01 UPPALlMOHAJIbHBIE BBIPAyKEHMUS;

pelath anredpandeckiue ypaBHEHMsI U HEpaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anredpanvyeckuM U rpapuuecKuM MeToamMu;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300paxkaThb MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHUSMHU, HEPABEHCTBAMHU U MX
CUCTEMAaMHU;

CBOOO/THO UCIIOJIb30BaTh TOK/ECTBEHHbIE MPEOOPa30BaHMsI TP PELLICHUH YPaBHEHUH U
CUCTEM YpaBHEHUN

B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

COCTaBJIATh U PEIIATh YPABHEHNUs, HEPABEHCTBA, MX CUCTEMBI IIPU PEIIECHUU 3a1a4 APYTUX
y4eOHBIX TPEAMETOB;

BBITNIOJIHATH OLEHKY MPaBIONOA00us pe3yIbTaTOB, OIYyYaeMbIX MPU PEIICHUH Pa3IU4YHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM MPHU PELICHUH 33/1a4 APYrUX y4eOHBIX MPEIMETOB;
COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C apaMEeTPaMHU IIPH PELICHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OMMCHIBAIOIIUE PEATbHYIO CUTYALIUIO
WM NIPUKJIAHYIO 337a4y, UHTEPIPETUPOBATh NIOJIYyYEHHBIE PE3YJIbTATHI;

HCIIOJIB30BATh IMPOrpaMMHBIC CpEACTBa IPH PEHICHUHW OTACIBHBIX KJIACCOB ypaBHeHnﬁ u
HCPAaBCHCTB.

Dyukyuu

Brnanetp moHATHSAMU: 3aBUCUMOCTD BETUYMH, (QYHKIUS, apTYMEHT U 3HaueHue QyHKIIIH,
00J1acTh ONpeeNIeHNs U MHOYKECTBO 3HaUE€HUHN (YHKINH, rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIMHU, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YHUCIOBOM



MIPOMEXYTKe, yObIBaHUE HAa YUCIOBOM MIPOMEKYTKE, HAanOOJIbIIIee M HAMMEHbIIIEEe 3HAYCHNE
(GYHKIMU Ha YMCIIOBOM NIPOMEXYTKE, epuondeckas (yHKIUA, IEpUO], YETHAS U HEYeTHas
(GyHKIMU; yMETh IPUMEHATh 3TH MOHATHS [IPU PELICHUN 33/1a4;

BJIAJI€Th IOHATHEM CTENIeHHas: (QYHKIUSA; CTPOUTH €€ rpaMK U YMETh IPUMEHATh CBOICTBA
CTETIeHHON (PYHKLIMU MPH PEIICHUH 33124,

BJIaJIeTh MOHATUSAMU IOKa3aTelIbHas (PYHKIUS, SKCIOHEHTA; CTPOUTh UX I'paMKU U YMETh
IIPUMEHSATh CBOICTBA OKA3aTeNbHON (DYHKIMM ITPU PELLICHUHU 3aay;

BJIJICTh MOHATHEM JorapudmMudeckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSTh
CBOMCTBA JIorapu(pMUUECKO PyHKIMH IPU PELICHNN 33/1a4;

BJIAJI€Th NOHATUAMU TPUTOHOMETPHUECKUE (PYHKIIMHU; CTPOUTH UX IpauKu U yMETh
IPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUM MTPU peLIeHUH 3a/ay;

BJIJICTh MOHATHEM 00paTHAs (HYHKIMS; IPUMEHSTH 3TO MMOHATHE MPH PEIICHUH 33a4;
MPUMEHSATH MIPH PELICHUH 331a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUNYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIQJICTh MOHATUSMH YMCIIOBAsI TOCIEI0BATEILHOCTD, apu(hMEeTHIECKast 1 TeOMETPUIECKast
MIPOTPECCHUS;

IPUMEHSATH [P PELLICHUHU 3ajay CBOMCTBA U MPU3HAKU apu(PMETUYECKONH U FeOMETPUIECKOM
MPOrPeCcCui.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

OIIpeIeNIATh 10 IpadrKaM U UCIIOJIb30BaTh JUIsl peLCHHsI IPUKIIQJAHBIX 33/1a4 CBOICTBA
peanbHBIX MIPOLECCOB U 3aBUCUMOCTEH (HanOoIbIINe M HAUMEHbIIINE 3HaYeHNU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPEIeNIATH 1O TpaduKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKHUX MPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U Jp. (aMIUIUTY/1, IEPUOJ U T.I1.)

Dnemenmovl mamemamuyueckKozo ananu3a

Brnanets nonsitueM 6eckoHEYHO yObIBaroOIIasi FeOMETpUUECcKasi IPOrpeccust U yMeTh
MIPUMEHSITh €r0 MIPU PEIICHUH 3ajay;

MIPUMEHSTD JUIsl PELICHU 3a]1a4 TEOPHUIO NPEAECIIOB;

BJIaJIETh MOHATUAMU OECKOHEYHO OO0JIbIIME U OECKOHEYHO MaJIble YHCIIOBBIE
MOCTIeI0BATEIbHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MajIble
MOCJIEI0BATEIbHOCTH;

BJIaJIETh MOHATUSAMU: IPOU3BOHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKIINY;
BBIUUCIIATH POU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIMH U MX KOMOMHALINH;

uccieoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSThH K PELICHUIO 33a/1a4, B TOM YHCIIE C TapaMeTPOM;
BJIAJIETh MOHATHEM KacaTelbHas K TpaguKy QYHKIIMM U YMETh IPUMEHSTh €r0 IPHU peIIeHuN
3ajady;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

npuMeHsTh Teopemy HproToHa—JIeiiOHMIa 1 ee ClIeACTBUS AJIS peIIeHus 3a/1ad.

B nosceounesnoii scuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIATHBIC 3aJa4N U3 6I/IOHOFI/II/I, (1)I/I?>I/IKI/I, XUMHHU, DKOHOMHUKH U IPYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHUEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

Texcmoevie 3a0auu

Pemiate Ppa3HbIC 3a1a4U MOBBIIIEHHOMH TPYAHOCTH,



— aHATM3HPOBATHh YCIOBUE 33a7a4d, BEIOUPATh ONTUMAILHBIN METO/I PEeIICHUS 3aa9H,
paccMaTrpuBas pa3jInyHble METOBI;

— CTPOMTb MOJEJIb PELIEHUS 3a7auH, IPOBOIUTH J0Ka3aTeIbHbIE PACCYKIECHUS IIPU PELICHUN
3a/1a4y;

— pewiathb 3a/1a4yu, Tpedyrolue nepedopa BApuaHTOB, MPOBEPKHU YCIOBHIL, BEIOOpA
ONTUMAJILHOT'O PE3yJIbTaTa;

— aHAJIU3HMPOBATh U UHTEPIIPETUPOBATH OJTYUEHHbIE PELIEHHS B KOHTEKCTE yCIOBHS 3a1a4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAIe KOHTEKCTY;

— TEepeBOAMTH MPH PELICHUHU 33a4l HH(OPMALIUIO U3 OAHON (OPMBI 3aIKCH B JPYTYIO,
UCIOJIB3YS MPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, TpaUKHU, TUarPaMMBI.

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

pemarh NpakTUYECKUE 3a/1a4i U 3a1a4M U3 JPYTUX [IPEIMETOB

T'eomempus

— Buagers reoMeTpHUECKUMHU MTOHSTUSMY NP PEILICHUH 337124 ¥ IPOBEACHUN
MaTeMaTHYECKUX PACCYKICHHIA;

—  CaMOCTOSTEILHO (POPMYITHPOBATH ONPEACTICHUS T€OMETPUICCKHUX (DUTYD, BEIABUTATH
THITOTE3bI O HOBBIX CBOWCTBAX W MPH3HAKAX T€OMETPHUYECKUX (UTYP M 0OOCHOBBIBATH WIIH
OIIPOBEpPraTh UX, 0000MIATh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Ki1accax (uryp,
MPOBOJIUTH B HECIIOKHBIX CIy4asiX KIaCCUPUKAIMIO PUTYp 11O pa3IHYHBIM OCHOBAHUSIM;

— HCCIIEZ0BATh YEPTEKH, BKIIFOYAss KOMOMHAIMH (DUTYD, U3BJICKATh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

— pelaTh 3aJ1a4d TEOMETPHUUECKOTO COJIEPIKAHUS, B TOM YHUCIIC B CUTYaIUsIX, KOTIa aJlrTOPUTM
pEeIIEHHsI HE CIIEAYET SIBHO U3 YCIOBHS, BBIIIOJIHATH HEOOXOAMMBIC JUIsl PELICHHUS 33729
JIOTIOJTHATEIBHBIC TIOCTPOCHUS, MCCIIEA0BATH BO3MOKHOCTh IIPUMEHEHHS TEOpeM U (OpMYIT
JUISL peICHUs 3a71ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh OHATUSMHU CTEPEOMETPHUU: TIPU3Ma, MapaJlIeNICITUIIe, THPAMHJIA, TETPadIp;

— WMETh MPEJICTABICHUS 00 aKCHOMAaX CTEPEOMETPHUH H CIICICTBUSX U3 HUX U YMETh
MPUMEHSITh WX TIPU PEIICHUH 3a/1a4;

— yYMETh CTPOHUTH CEYEHHSI MHOTOTPAHHUKOB C UCIOIH30BAaHUEM PA3TUYHBIX METOJIOB, B TOM
YHCclie ¥ METO/a CIIEJIOB;

— WMETh MPEJCTABICHUE O CKPEIIUBAIOIINXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOAUTh
yTOJI U PACCTOSIHHE MEXI1y HIMH,

— TPHUMEHATH TEOPEMBI O MAPAIIICIEHOCTH MPSMBIX M INTIOCKOCTEH B IPOCTPAHCTBE TPH
pEIICHNH 33]1aY;

— yMeTh IPUMEHATH MapaieIbHOe MPOSKTHUPOBAHUE JJIsl u300paskeHus Guryp;

— YMeTh IPUMEHATH MEPHEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH MPH PEIICHUHU 33]1aY;

— BJIaJIETh NOHATUSMHU OPTOTOHAILHOE MMPOCKTHUPOBAHKE, HAKIIOHHBIE U UX MPOEKITUH, YMETh
MIPUMEHSITh TEOPEMY O TpeX MEePIEHAUKYISIpax MpU PEIICHUH 3a/1a4;

— BJIAJICTh OHATHUSMH PACCTOSTHUE MEXKIY (PUTYpaMH B TIPOCTPAHCTBE, OOIIHUN TIEPIICHIUKYIISP
JIBYX CKPEIIUBAIOIINXCS MPSAMBIX U YMETh PUMEHSATh UX MPH PEIICHUN 33]1aY;

— BJIAJIETh IOHATHUEM YTOJ MEX]Y MPSMOU U MIOCKOCTHIO U YMETh IPUMEHSTh €ro Ipu
pEIICHNH 33]1aY;

—  BJaJIeTh MOHATUSMU JABYTPAHHBIN YO, YTOJI MEXAY TUIOCKOCTSIMHE, TIEPIEHAUKYIISIPHBIE
IJIOCKOCTH M YMETh MMPUMEHSTH UX MIPU PEIICHUH 3aa4;

—  BJIAJIETh NOHATUSMH NTPHU3Ma, TapaJUIeNISUIe/] U IPUMEHSTh CBOMCTBA IMapaJlieiienuie/a
MIPY PEIICHUH 33]1aY;

— BJaJIeTh OHATHEM IPSIMOYTOJLHBIN MapalieNenumne]] i IPUMEHTh ero MPH PEIIeHuN
3azady;



—  BJIAJIETh NOHATUSMHU MTUPAMHUJIA, BUIBI TUPAMUJ, SJIEMEHTHI MPABUIBHON TUPAMUIBI U YMETh
MPUMEHSTH UX MPH PEIICHUH 3a]1ad;

— UMETh MPEJACTABICHUE O TeopeMe Ditniepa, IpaBUIbHBIX MHOTOIPaHHUKAX;

— BJIAJIETh IOHATHEM TUIOIIAU TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh MIPUMEHSTH €0 TpU
pElIeHUH 33]1aY;

—  BIIQJICTh TIOHATHSIMH TeJla BpalleHus (LWIHHIP, KOHYC, IIap U cdepa), UX CEYCHUsI H YMETh
MPUMEHSTh UX MPH PEIICHUH 33]1ay;

—  BJIAJIETh NOHATUSMHU KacaTeIbHbBIC MPSIMBIE U IMJIOCKOCTH M YMETh MPUMEHSTh U3IPH
pElIeHUH 33]1aY;

— HMMETh MPEJICTABICHUS O BIIMCAHHBIX U OMMCAHHBIX Chepax U yMETh MPUMEHSATh UX TPU
peIICHIH 3a]1a4;

—  BJIAJIETh NOHATUSAMHU 00BEM, 00bEMBI MHOTOIPAHHUKOB, TEIl BPAIICHUS U PUMEHSThH UX MIPH
peIlICHIH 3a]1a4;

— WMETh MPEJACTaBICHUE O Pa3BEPTKE MUIUH/IPA ¥ KOHYCA, TUIOIAIA TOBEPXHOCTH IIMIIMHIPA U
KOHYCa, yMETh MIPUMCHSITh UX TIPU PEIICHUH 3a/1a4;

— HMMETh MPEJICTABIICHUE O IUIONIAIU chepbl U YMETh IPUMEHSTH €ro IMPHU PEIICHUH 33/1a4;

— yMeTb peuiath 33Jaud Ha KOMOWHAIIMM MHOTOTPaHHUKOB U TEJI BPAIllCHUS;

— HMMETh MPEJICTABICHUE O IMOJ00UU B IIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4i HA OTHOIICHUE
00BEMOB U TUIOIa/Iel TOBEPXHOCTEH MOI0OHBIX (QUTYD.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTABJIATh C MCIIOJIb30BAHHEM CBOWMCTB T€OMETPUYCCKUX (PUTYp MaTEeMaTHUYECKHE MOJCIH IS

pelIeHus 3a/ad MPAKTHYECKOTO XapakTepa M 3alad M3 CMEKHBIX TUCIHHUIUIMH, WCCIICIOBAThH

MOJTyYCHHBIC MOJICIIA M MHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmopul u koopounamot 6 npocmpancmee

— Brnagets mOHATHUAME BEKTOPHI U UX KOOPAUHATHI;

— yMETh BBINOJHATH ONEpaIiy HaJl BEKTOPAMH;

— HCIOJIb30BaTh CKAISPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33/1a4;

— TPUMEHATH YpaBHEHUE MIIOCKOCTH, (HOPMYITY paCCTOSHUS MEXKy TOUKaMU, ypaBHEHUE
cdepbl Ipu peleHu  3a1ad;

— TPUMEHATH BEKTOPHI U METOJI KOOPJAMHAT B MPOCTPAHCTBE MPU PEIICHUH 3a]1a4.

Hcmopu}l mamemamuku
— Hmeth MMpEACTAaBJICHUE O BKJIIAJIC BBIAAOIINXCA MATCMATHUKOB B PA3BUTHUC HAYKHU,
— IHOHHUMATh POJIb MAaTCMATHUKH B PAa3BUTHU Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOAUTH J0KA3aTEILCTBO U BBHIIOJIHSITD
OIIPOBEPIKEHHUE;

— TNPUMEHSTh OCHOBHBIE METObI PEILICHNs] MaTeMaTHUECKHX 3a]1ay;

— Ha OCHOBE MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepH30BaTh KpacoTy U
COBEPIIEHCTBO OKPYKAIOIIEro MUpa ¥ NPOU3BECHUI UCKYCCTBA;

— TPUMEHATh MpPOCTEHIINEe MPOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHCTEMBI IIPU pEeIIeHUH MaTeMaTHUECKHX 3a/1ay;

— TI0Jb30BATHCS MPUKIIAJAHBIMU MPOrpaMMaMH M IPOrpaMMaMi CUMBOJIBHBIX BBIYMCICHUN IS
HCCIIEZIOBAaHUS] MaTEMaTUYECKHX OOBEKTOB.

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TpaJlyCHasi Mepa yriia, BeJIHUMHA YyTJia, 33JJAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CUHYC, KOCHHYC, TAHI€HC M KOTAQHTCHC YIJIOB, MMEIOIINX
MPOU3BOJILHYIO BEJINYHHY,

- BBITIOJIHSTh apU(PMETHYECKHE ICHCTBUS C IIETBIMH U PAllMOHAIBHBIMH YHCIIAMH;

- BBINIOJIHATh HECJIOXKHBIE TPEOOPa3OBaHMs YHUCIOBBIX BBIPAXKCHUH, COACPIKAIIAX
CTETICHH YHCell, JIN0O0 KOPHU U3 YKCE, THOO0 Torapru(Mbl YHCET;

- CpaBHUBATh PAIIMOHAIIBLHBIE YHCIIAa MEXKTY COOOiA;

- OLICHMBAaTh M CPaBHMBaTh C PAIlMOHAJIbHBIMU YHCJIAMH 3HAUCHHS LIEJBIX CTEICHEH
Yrces, KOPHEH HaTypallbHOM CTETICHU M3 YUCEII, JJOrapu(pMOB YHCEN B IPOCTHIX CIIydasx;

— OLICHMBATh 3HAKU CUHYCA, KOCHHYCA, TAHI'CHCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB,;

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

- BBITIOJIHSITh BBIYMCIICHHS TIPU PEIICHUH 3314 IIPAKTHYECKOTO XapaKTepa;

- BBINOJIHATh TIPAKTUYECKHE pacyeThl C KCIOJB30BaHUEM IIPH HEOOXOJUMOCTH
CIPaBOYHBIX MATEPHATIOB M BEIYHCIUTEIILHBIX YCTPOWCTB;

- COOTHOCHTB PEaIbHbIC BEIIMYMHBI, XapPAKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA C
UX KOHKPETHBIMH YHCIIOBBIMH 3HAYCHHSIMHU;

- UCIIOJIB30BAaTh METOJbl OKPYIJICHHS, NPUOIMKCHUS ¥ TPHKHIKA TPU PEHICHUU
NPAKTHYECKHUX 3324 MIOBCEIHEBHON JKU3HHU.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, IOKa3aTelbHble W JiorapuMuUyeckue ypaBHEHUS U
HEPABEHCTBA, IIPOCTEHINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YpaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI;

- UCIIOJIb30BAaTh METOJbl PELICHUS YPAaBHEHWI: NPUBEIACHHE K BHJIY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIM «4aCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUUYECKOW  OKPYKHOCTH  MHOXECTBO  peIICHUI
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABECHCTB;

- BBITNIOJIHATE OTOOP KOpHEN YpaBHEHHMM WM PELIEHUIl HEPAaBEHCTB B COOTBETCTBHM C
JIOTIOJIHUTEIbHBIMU YCIIOBUSMH U OTPaHUYECHUSMH.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

- COCTABJISITh U PEIIaTh YPABHEHMS, CUCTEMbl YPABHEHUN M HEPABEHCTBA IIPU PELICHUU
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

- UCIIONBb30BAaTh YPAaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
IIPOCTEHIINX MAaTEMAaTUYECKUX MOJIEIIEH pealbHbIX CUTYallui WM IPUKJIAIHBIX 3a7a4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIM IIpU PEIICHUM YPABHEHWS, HEPABEHCTBA WU
CHCTEMBI pe3yibTaT, OLEHUBATh €r0 MPaBA0NoJ001e B KOHTEKCTE 3aJaHHOM pealbHON CUTYyalluu
WU TIPUKIJIATHOM 3a/1a4H.

Dyukyuu

- OnepupoBaTh MOHATHUSAMH: 3aBUCUMOCTh BEJTMYMH, (DYHKIMS, apryMEHT W 3HaueHUE
GbyHKIMKM, 00NacTh OMpENeNeHUss M MHOXKECTBO 3HAYeHMH (QYHKIMH, Tpa@HUK 3aBUCHUMOCTH,
rpaduk GYHKUIUHU, HYIH (QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHNUE HA YHUCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HAaUMEHbllee 3HaYeHHe
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (GyHKIUs, IEpUoj, YeTHas U HedeTHas
byHKIUY;

- OTIepUPOBATh MOHATUSAMU: CTENEHHAas, Jorapudmuueckas 1 rmokasareiabHas QyHKIUY,
TPUTOHOMETpUUYECKHE (DYHKIUH;

- OTpeeNATh 3HaueHHe (PyHKLUUU MO 3HAUYEHUIO0 apryMEHTa MPH Pa3IM4HbIX criocodax
3ajaHus QYHKIINHY,

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



— ONHUCHIBaTh TO TpaduKy M B MPOCTEHIIUX ciaydasx 1o (opmyne MOBEIACHHUE U
cBoMcTBa (DYHKIMH, HAXOAUTH 1O rpaduKy HYHKIIMU HAMOOBIINE U HANMEHBIIINE 3HAYCHUS;

— CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YJOBICTBOPSIOMIEH TpHBEIeHHOMY HabOpy
ycIoBHUNA (IPOMEXYTKH BO3pacTaHUs/yObIBaHUs, 3HaUCHHE (PYHKIIMH B 33aHHOM TOUYKE, TOYKU
9KCTPEMYMOB, HYJIM QYHKIUH U T.1.);

- pelarb ypaBHEHMS, IMPOCTEUIINE CHUCTEMBbl YpaBHEHUM, MCIOJIb3YS CBOMCTBA
byHKUMH ¥ UX TpadUKOB.

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— ONpeNeNATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHS NPUKIATHBIX 33134
CBOWCTBA peabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONIbIINE W HAUMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYyalUu;

-ONpEeeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTUKH IMEPUOANYECKUX IPOLIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUTUTY/1a, IEPUOJT U T.I1.)

Inemenmovl MamemamuiecKko20 aHanu3a

- OnepupoBaTh NOHATUSAMU: MPOU3BOJHAS (PYHKIMU B TOUKE, KacaTejbHas K rpaQuxy
(GyHKIMH, TPOU3BOIHAS (QYHKIUY;

- BBIUUCIIATh  NPOU3BOAHYIO  OJIHOWIEHA, MHOIOWIEHa, KBaJApPaTHOTO  KOPHS,
POM3BOJIHYIO CYyMMBI (DYHKITHIA;

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIPAaBOYHBIEC MATEPUAJIbI;

- UCCIIE0oBaTh B MPOCTEUIIUX ciay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaxOJUTh
HauOOJbIINE ¥ HAMMEHBIIME 3HA4YCeHUS (YHKIUH, CTPOUTh TpapuKH MHOTOWICHOB U
IPOCTEHIINX pallMOHAIBHBIX (DYHKIMH ¢ UCII0JIb30BaHUEM allapaTra MaTeMaTHUECKOro aHaIu3a.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUU IPYTUX yUEOHBIX PEIMETOB:

- pelaTh NpUKIAgHbIE 3aaud U3 OMONOruu, (PU3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI.

Teopus eeposamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMU OMUCATENHLHBIMH XapaKTEPUCTUKAMH UYHCIOBOTO Habopa:
cpenHee apudmeTrueckoe, MeIMana, HanooJIbIlee U HauMEHbIIIee 3HAUYCHNUS,

- OTIEPUPOBATh TOHATUSMHU: YacTOTa U BEPOSATHOCTb COOBITHS, CIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYUCIISATH UM OLIEHUBATh BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMPATH MOIXOIAIINE METO/IBI TTPEICTABICHUS K 00pa0OTKH TaHHBIX;

YMETh PeIIaTh HECJIOKHBIE 3a]ja4i Ha MMPUMEHEHNE 3aKOHA OOJIBIIUX YHUCET B COIMOJIOTHH,
CTpaxOBaHHH, 3/IPABOOXPAHEHHH, 00ECIeYeHHH OE30MACHOCTH HACEICHHUS B UpPE3BBIUANHBIX
CUTYAITUIX

Texcmoevie 3a0auu

— Pemate 3a1aun pa3HbIX TUIIOB, B TOM YKCJIE 33/1a4U MOBBIILIEHHON TPYAHOCTH;

— BBIOMpATh ONTHUMAJBLHBIN METOJ PEIICHUS 3a7au, pacCMaTpUBasi pa3INYHbIE METO/IbI;

— CTPOUTH MOJIEb PELICHU 3a/1a4l, TPOBOJIUTh JOKA3ATEIbHbBIE PACCYKACHUS;

— pemiath 33134y, Tpedyrole nepedopa BapuaHTOB, IPOBEPKU YCIOBHIA, BRIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;



— aHaIM3MPOBATH M UHTEPIPETUPOBATH PE3YJIbTATHl B KOHTEKCTE YCIIOBHS 3a/1a4i, BHIOMPATh
pelIeHus], He MPOTHBOpeYaIe KOHTEKCTY;

— TEpEeBOAMTH NP PELICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO, UCIOJIB3YS
IpU HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, TpaduKU, TUarpaMMbl,

B noseceonesHoll dcusHuU U npuU U3yHEeHUU OpYyeUx npeomMemos:

— pemaTh NPaKTHYECKUE 3a/1a4X U 33/1a4M U3 APYTHX IPEIMETOB.

T'eomempus

— OnepupoBaTh MOHATUSAMHU: TOYKa, MpsAMas, IJIOCKOCTh B  IPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN;

- IPUMEHSATH IS pelleHus 3aJa4 reoMeTpuyeckue (akThl, €CIM yCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

- pelmiaTh 3aJaud Ha HAXOXXJEHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3lam Win
JIrOpUTMaM;

- nenath (BBIHOCHBIE) IMIOCKUE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOIOTPAHHUKOB;

- U3BJIEKaTh, MHTEPIIPETUPOBATh U MIPE0OPa30BbIBATh HHPOPMALIUIO O TEOMETPUUECKUX
¢durypax, NpeAcTaBICHHYIO Ha YepTexkax;

- OPUMEHSATh TeOMEeTpUYecKue (akThl Ui pelIeHus 3axad, B TOM  YHCIE
IIpEIIIoJIaratoiuX HECKOJBKO I1aroB peIIeHHUs;

- OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAHJAPTHOM KiaccuduKanueil NpOCTPaHCTBEHHBIX (uryp (IUpaMupsl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaXO0/JUTh 00BbEMBI U IJIOLIAN MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (UTYp Ul PElIeHUs 3a/1a4 MPAKTUYECKOro
XapakTepa M 3aJ1ad U3 ApYrux oosacTei 3HaHU.

Bexmoput u koopounamul 6 npocmpancmee

- OnepupoBarh NOHATHAMM JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIY BEKTOpaMH, CKAISIPHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPDI;

- HaXOJUTh PACCTOSHUE MEXKIY ABYMs TOYKAMH, CYMMY BEKTOPOB MU IPOU3BENIECHUE
BEKTOPA Ha YHUCJIO, YTOJI MEXY BEKTOPaMH, CKAISIPHOE IIPOU3BEACHNE, PACKIIAIBIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pemaTh MpocTeHIe 3aJauu BBEIEHUEM BEKTOPHOTo Oa3uca.

O6an101u1/1171cs1 Ha VTJ'IV6J'I€HHOM YPOBHEC IOJIYYUT BO3MOXKHOCTHh HAYIYUTHCA:

Dnemenmol meopuu MHOMCECINE U MAMEMAMUYECKOU J102UKU

JlocTrkenue pe3yabTaToB

— (CB000JHO OMEpUpPOBATh MOHATHUAMHU: KOHEYHOE MHOKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHO’KECTBO, IepeceueHne, 00beIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPJAMHATHOU IIPSIMOM, OTPE30K, UHTEPBAJL, IIOJTYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTOMN
TOYKOM, Tpaduyeckoe MpeICTaBICHUE MHOKECTB Ha KOOPAMHATHOM MJI0CKOCTH;

— 3a/aBaTb MHOKECTBA IIEPEYUCIICHUEM U XapAKTEPUCTUUECKUM CBOWCTBOM;



OIIEpPUPOBATH MTOHATUSMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUS, HCTUHHBIEC U JIOKHbBIE
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cllydail 00LIEero yTBep KIeHHsI, KOHTPIpUMED;
IIPOBEPSTH IPUHAIIECKHOCTD JIEMEHTAa MHOXKECTBY;

HAXO/UTh MepecedeHre U 00bEINHEHHE MHOXKECTB, B TOM YHUCIIE MPEICTaBICHHBIX
rpaduUecKy Ha YHCIOBOM MPSMOI M HAa KOOPMHATHON TNIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceounesnoii sorcusnu u npu usyyeHuu opyux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA HA KOOPJAUHATHOM IPSIMON U Ha KOOPAUHATHON
IIJIOCKOCTH ISl OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOAUTH AO0KA3aTCIBbHBIC PACCYXKIACHUA B CHTyallHIX HOBCGHHGBHOﬁ KHU3HHU, IIPpU PCIICHHUUN

3a/1a4 U3 JIPyrux NpeMeToB
OIIEpUPOBATH OHATHUEM OIPEAETICHUS, OCHOBHBIMU BUIAMH ONPEIEICHUNH, OCHOBHBIMU
BUJIAMU TEOPEM;

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

MPUMEHSTh METOJI MaTEMaTHUECKON MHAYKIIUHU AJIsl IPOBEACHHUS PACCYKACHUM U
JI0Ka3aTeNbCTB U MPU PEIICHUH 3a]1au.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U A3BIK JIOTUKHU I OIMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 IPYTUX y4EeOHbIX PEAMETOB.

Yucna u evipasrcenusn
Joctrxenue pe3yiabTaToB

CB000/1HO OnIepUpPOBaTh MOHATUSAMU: HaTypaJIbHOE YNCII0, MHOKECTBO HATYpAJIbHBIX YUCEl,
1L[€J10€ YHCII0, MHOYKECTBO LIEJIBbIX YKCel, 0ObIKHOBEHHAs! IpO0b, 1eCATUUYHAS JpOOb,
CMELIaHHOE YHCIIO, PALIMOHAIBHOE YHCII0, MHOKECTBO PALIMOHATIBHBIX YHCEII,
HppalMOHATILHOE YUCII0, KOPEHb CTENEHU N, AEHCTBUTEIBHOE YHCII0, MHOKECTBO
JEMCTBUTENBHBIX YACET, FEOMETPUUECKAsi MHTEPIIPETALINS HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

MIOHUMATh U OOBICHATH PA3HUILY MEXKIY MO3ULIMOHHOMN U HETO3UIIMOHHON CUCTEMaMU
3aIUCH YHCET;

MEPEBOUTH YKCiIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B JIPYTYIO;
JI0Ka3bIBaTh U UCIOJIb30BaTh MPU3HAKHU JAETUMOCTH CYMMBbI U IPOU3BEACHUS IIPU
BBITIOJTHEHUH BBIYMCIICHUH U PEIICHNUH 33/1a4;

BBITIOJIHATH OKPYIJIEHHE PAllMOHATIBHBIX U HPPALMOHAJIBHBIX YACEN € 33JaHHON TOYHOCTBIO;
CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

yIOpsA0YMBATh YHCIIA, 3alIUCAHHbIE B BUI€ OOBIKHOBEHHOMN M JIECATUYHOH Ipodu, uuca,
3aMMCaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTeNeHn
ooubIIe 2;

Haxoauts HO/l u HOK pa3nubiMu crioco0amu 1 UCIOJIb30BaTh UX MPH PEIICHUH 3aa4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAXKEHU, COJIEpKalINX JeHCTBUTEIbHBIE
4uclia, B TOM YHCJIe KOPHU HaTYpaJbHBIX CTETICHEH;

BBINOJIHAT CTaHAAPTHBIE TOXKIAECTBEHHBIE MPEOOPa30BaHHsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, HPPALIMOHAIBHBIX BBIPAKECHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBICHSTH CpaBHCHUC PE3YJILTATOB BBIYHCIICHUI IpH pCICHUN TPAKTUYCCKUX
3aaa4, B TOM 4YHUCJIC HpI/IGHI/I)KCHHBIX BLIQHCHCHHﬁ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;
3aIMUCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PEAJIbHBIX BEJIMYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

MPAKTUYCCKUX 3aaa4 U 3aJia4 U3 JPYTrux y’—Ie6HBIX opeaAMETOB



CBOOOHO OTIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELLICHUHU 3371ay;

IIOHUMAaTh IPUYUHBI 1 OCHOBHBIE MJIEH PACIIMPEHHS YMCIOBBIX MHOXKECTB;

BJIaJI€Th OCHOBHBIMU MOHATHAMM TEOPHH ASTUMOCTH IIPU PELICHUH CTAaHJApTHBIX 3a1a4
UMETh 0a30BbI€ MTPEJICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX YHCEl;

CBOOO/IHO BBINOJIHATH TOKECTBEHHBIE PEOOPA30BaHMsI TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaneTh popmynoii 6mHoma HeloToHa;

IIPUMEHSITH [IPU PELICHNUH 33]a4 TeopeMy o JinHelHoM npeacrasiaeHu HO/J;
IIPUMEHSATH NIPU peleHnu 3aaa4d Kuraiickyro TeopeMy 00 ocTaTkax;

IIPUMEHSATH IIPU pelieHuH 3a7ad Maiyto Teopemy depma;

YMETh BBIITOJIHATH 3alMCh YHCIIA B IO3ULIMOHHON CUCTEME CUUCIICHMUS,

IIPUMEHSATH [P PELICHUH 331a4 TEOPETHUKO-UUCIOBbIE (DYHKIIMU: YUCIIO U CyMMa JeJIUTeNeH,
dbyHKIMIO DHnepa;

MPUMEHSTH MIPH PEILICHUHN 3aj1a4 IIeTHbIe APOOH;

NPUMEHSTH MIPH PEIICHUHN 33JaYMHOTOYIICHBI C ACHCTBUTEILHBIMU H LEJIBIMUA
koa(purmenTamu;

BJIQJICTh MOHITUSMH MPUBOJUMBIN M HEMPUBOIUMBIN MHOTOWICH U IPUMEHATH UX TPU
peIIeHIH 3a/1a4;

IPUMEHSATH NPpH pereHnHt 3a71ady OCHOBHYIO TEOpEMY aireopsl;

NPUMEHATh TPU pEIICHHH 33/a4 MNpocTeimme (YHKIMU KOMIUICKCHOM MEepeMEHHON Kak
reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

Ypaeueuu}l U HepaseHncmea
I[OCTI/I)KGHI/IC pPE3yIbTaTOB

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM JAPYroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

pelarh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHEHUs 3-1 U 4-11 cTeneHel, ApoOHO-pallMOHANIbHbIE U UPPALIMOHAIbHBIE;

OBJIa/IETh OCHOBHBIMU THITAMU TOKa3aTEeNbHBIX, JOrapU(PMUUECKUX, UPPALIUOHATBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

IIPUMEHSTh TeopeMy be3y K pelieHuio ypaBHEHMI;

MIPUMEHSTH TeopeMy Buerta /uist perieHns HEeKOTOPBIX YpaBHEHHM CTENEHU BbIIIE BTOPOI;
MTOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPAaBHOCWIIBHBIX ITPEOOPa30BaHUAX
YpaBHEHUH U yMETh UX JI0OKA3bIBaTh;

BJIaJIETh METOJJaMH PELLICHHs ypaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

HCIOJIb30BaTh METO]I MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 MppaliOHaIbHbIE BBIPAXKEHNUS;

pemaTh ajnredpanyeckue ypaBHEHHUs U HEPABEHCTBA U UX CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

BJIa/IETh Pa3HBIMU METOJ/IaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMU U HX
CUCTEMAMHU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUSI IIPU PELIEHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:



— COCTaBJIATH U pELIATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [IPU PELICHUH 3a0a4 APYIUX
Y4€OHBIX TIPEIMETOB;

—  BBINOJIHATH OLIEHKY [IPaBAOII0A00MS pe3ysIbTaTOB, IOIYYaeMbIX [IPH PELICHUH Pa3IMUHbIX
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3ajay APYIUX Y4eOHBIX PEIMETOB;

— COCTaBJISTH U PelIaTh YPaBHECHUS M HEPABCHCTBA C TapaMeTpaMHu MPH PEIICHUH 3a71a4
JPYTUX y4eOHBIX TPEAMETOB;

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIK MIPUKJIAAHYIO 3aa4y, HHTCPIPCTUPOBATH IMMOJIYYCHHBIC PC3YJIbTATHI,

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

— CBOOOJIHO ONPEEISATH TUI ¥ BRIOUPATh METO PEIICHHS MTOKA3aTeIbHBIX U
JorapupMHUYECKUX YPaBHEHHI U HEPABCHCTB, HPPAIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO pellaTh CUCTEMbI IMHEHHBIX YPAaBHECHUH;

— pelaTh OCHOBHBIC THITBI YPAaBHEHHUI U HEPABCHCTB C IMapaMeTPaMHu;

— IIPUMEHATH [IpU PELICHNUH 3a1a4 HepaBeHcTBa Ko — byHskoBckoro, bepnyiu;

— HMCTDb MMPCACTABIICHHUEC O HCPABCHCTBAX MCKAY CPCAHMMU CTCIICHHBIMHU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

— Bruagers NOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHue QyHKIUH,
00J1acTh ONpEeeNCHHUs U MHOXKECTBO 3HaYeHUN (yHKLNH, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKIMH, HYTH QYHKIWHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3pACTaHUE HA YHNCIOBOM
IIPOMEXYTKE, yObIBAHUE HA YHCIOBOM IIPOMEKYTKE, HauOoJIbIlIee U HAaUMEHblIIee 3HaUeHUE
(GyHKIMU Ha YHCIIOBOM MPOMEXKYTKE, IEpUoIndecKas (yHKINSA, TIEPUO/], YSTHAS M HEUEeTHAs
(GyHKLIMU; yMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

— BIIQJICTh TIOHSATHEM CTETIeHHast (PYHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh CBOHCTBA
CTETNIEHHON (YHKIIMM IIPH PEIICHNUH 33/]1a4;

—  BJIQJIETh MOHATHIMMU NOKa3aTelnbHask QYHKINS, SKCIIOHEHTA; CTPOUTh UX IpauKU U YMETh
IPUMEHSTH CBOICTBA NOKA3aTeIbHON (PYHKIIMM MTPU PELICHUHN 3aa4;

— BJaJIeTh NOHATHEM JIorapupMuyeckas GyHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSITh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

—  BJIQJIETh MOHATHAMU TPUTOHOMETpUYECKHE QYHKIIHUU; CTPOUTH UX TpapUKU U yMETh
MPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUHI MpU PELICHUH 3aay;

— BJIQJIETh MOHATHEM OOpaTHas (PyHKIHS; IPUMEHATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

— TPUMEHATH NPU PEeIIeHUH 3a]1a4 CBOWCTBA (PYHKIUIT: YeTHOCTb, IEPUOJUUHOCTD,
OTrPaHUYEHHOCTB;

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

— BJaJIeTh NOHATUSMHU YHCIIOBAs MOCJIEI0BATEIbHOCTD, apu(METHUECKAs U TeOMEeTpUYeCcKas
MIPOrpeccusi;

— TPUMEHATH NPU PEIIeHUH 3a]1a4 CBOWCTBA U MPU3HAKH apU(PMETHIECKON U reoMeTprudecKoi
IIPOrpeECCUi.

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  ONpeAeNATh M0 rpadukaM M UCIOIB30BATh JJIS PEIICHUS MPUKIATHBIX 33a]]a4 CBOUCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJIbllIve U HAaUMEHbIIINE 3HAYEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUKH TIeperuda, Nepuo v T.11.);

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUUYECKON CUTYalLlH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

OHMOJI0TUH, SKOHOMHKE, My3bIKE, PaAHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJT U T.I1.)

— BJIAJETh NOHATHEM aCUMITOTHI U YMETH €r0 IPUMEHSTH IIPH PELICHUHN 33/1a4;



— TNPUMEHATH METO/bI PEIICHHsI MTPOCTEHIHX AU HepeHInaTbHBIX YPaBHEHHH IEPBOTO U
BTOPOTO IMOPAIKOB.

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHEM GecKOHEUHO yObIBarOIasi T€OMETpUUYECKast IPOrPeccHst U yMETh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

—  BJIQJIETh MOHATHAMU OECKOHEUHO OOJIbIINe U OECKOHEUHO MAJIbIe YHCIOBbIC
MOCJIeIOBATEIBHOCTH U YMETh CPAaBHUBATH OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
IIOCJIEI0BATEIBHOCTH;

—  BIIQJICTh MOHATHAMM: IPOU3BOIHAS (PYHKIIMH B TOUKE, TPOU3BOAHAS (PYHKIINH;

—  BBIYHCIIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH 1 UX KOMOWHAIIHIA;

— HcCenoBaTh GYHKIUU HA MOHOTOHHOCTD U DKCTPEMYMBI;

—  CTpOUTbH rpauKy ¥ MPUMEHATH K PEIICHUIO 3a/1a4, B TOM YHUCIIE C TapAMETPOM;

— BJIAJIETh MOHATHEM KacaTelbHasl K rpaduKy QyHKIUU U yMETh IPUMEHSTH €ro MPH PELICHUH
3aza4;

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

— TnpuMeHATh TeopeMy HproTona—JIeiiOHumna u ee ciaeacTBust Uil penieHus 3a1ad.

B nosceonesnoil ocuznu u npu uyuenuu opyeux y4eoHvlx npeomemos:

— pelaTh NPUKIAJHbIE 3a/1a41 U3 OMOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTHX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTHK IPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

— cBOOOJIHO BJIIETh CTAaHAAPTHBIM aIIapaTOM MaTeMaTHYECKOro aHAJIN3a JJIsl BBIYMCICHUS
MIPOU3BOIHBIX (PYHKIIUH OJHOM MEPEMEHHOM;

— cBOOOJHO NMPUMEHATSH anmnapar MaTeMaTHYECKOro aHallu3a JJIsl UCCIIeJOBaHUs (YHKIUHN U
HOCTPOEHMSI IpauKOB, B TOM YHCJIE UCCIIE0BAHMS HA BBITYKIIOCTb;

— OIepUpoOBaTh MOHATHEM MEepBOOOpa3HON (PYHKLMU AJIs pelIeHUs 3a1ay;

— OBJIQJIETh OCHOBHBIMU CBeIeHUAMHU 00 nHTerpane Hetorona—JIeitOHuna u ero npocrenmmx
MPUMEHEHMSIX;

— OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUAX MPOU3BOAHBIMYU BBICIINX MOPSIKOB;

— yMeTb IPUMEHSAThH MIPH PELICHUHU 3aJ]au CBOMCTBA HENMPEPBIBHBIX (PYHKIIHIA;

— YMETb IPUMEHATH IIPH PELICHNH 3a]1a4 TeopeMbl BeliepmTpacca;

— YMETbh BBINOJIHATH NPUOJINKEHHBIE BEIYUCICHUS (METO/IbI PEILICHUS] YPaBHEHUH, BBIYMCICHUS
OTIpe/IeIEHHOTO UHTErpana);

— YMETb IPUMEHATH IPUJIOKEHNE IPOU3BOJHON U OIIPENEICHHOIO UHTETPala K PELLIEHUIO
3a]1a4 €CTECTBO3HAHUS;

BJIQ/IETh TOHATUSMU BTOpas MPOU3BOJAHAS, BBINYKIOCTh Trpaduka (QyHKIHH U YMETh

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

— OmnepupoBaTh OCHOBHBIMH ONHCATENFHBIMU XapaKTEPUCTUKAMHU YUCIIOBOTO Habopa,
MOHATUEM I'eHepalibHasi COBOKYITHOCTb U BEIOOPKOI! U3 Hee;

— OIepUpOBaTh MOHATUSAMU: YACTOTA U BEPOSATHOCTH COOBITHUS, CyMMa U MPOU3BEIACHHE
BEPOATHOCTEH, BEIUUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETa YUCIIa HCXO/IOB;

— BJIAJIETh OCHOBHBIMH MOHATUSMU KOMOMHATOPUKHU U YMETh UX MPUMEHSTh PU PEIICHUU
3a1a4;

— HMEeTh Npe/CTaBIeHue 00 OCHOBaX TEOPUU BEPOSTHOCTEH;



HMMETH NIPEJCTaBICHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIy4aiHBIX BEIUYUHAX U
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

HMMETH IIPEJCTaBICHUE O MATEMATUYECKOM OXKUJAHUU U AUCIIEPCUU CIIyYalHbIX BEINYHH;
HMETH IIPEJCTABICHUE O COBMECTHBIX PACIIPEIACIICHUAX CIy4alHbIX BEIIVNYHH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO]1a M3MEPEHHSI BEPOSTHOCTEH;
HMMETH IPEJCTaBICHUE O HOPMAIBHOM PACIIPENCICHUN U ITPUMEpPax HOPMAJIbHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

UMETH NPEJCTABICHNE O KOPPEIALUY CIydyalHbIX BEJINYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

UMETh MPEJCTABICHUE O EHTPAIBHOM MPEICIIbEHON TeOpeME;

UMETb MPECTABICHUE O BHIOOPOUYHOM K0d(p(PHILIMEHTE KOPPENSIUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THITOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETb MIPEJCTABICHHUE O CBSA3U HIMIIMPHUECKUX U TEOPETHUECKUX PACHIPEeIICHHI;

UMETh MPEJCTABICHUE O KOAUPOBAHUH, IBONYHOM 3aIUCH, TBOUYHOM JIEPEBE;

BJIJIETh OCHOBHBIMHU TOHATHSMH Teopuu rpados (rpad, BepimHa, pedpo, CTerneHb
BEPIINHBI, TyTh B Tpade) U yMETh MPUMEHITh UX MPH PEIICHUN 33]1ad;

UMETb IIPEJCTABICHHUE O JIEPEBbSIX U YMETh IPUMEHSATH NP PEILICHUH 33]1ay;

BJIaJI€Th OHATHUEM CBSI3HOCTh U YMETh IPUMEHSATh KOMIIOHEHThI CBA3HOCTH IPU PEIICHUN
3ajau;

YMETh OCYIIECTBIISTh IyTH 110 pedpam, 00Xobl pedep 1 BepIInH rpada;

UMETH MPEJCTaBICHHE 00 SMUJIEPOBOM M FaMHIBTOHOBOM ITYTH, UMETh IPEICTABICHUE O
TPYAHOCTH 33J]aul HAXOX/IEHUS TaMUIIBTOHOBA ITyTH;

BJIQJICTh MOHITUSMHU KOHEYHBIE U CUCTHBIE MHOXKECTBA U YMETh UX NMPUMEHSATH TP PEIICHUH
3aay;

YMETh NPUMEHSTh METOJ MaTeMAaTHYE€CKON UHYKIINY;

YMETh NPUMEHTh NPUHLUN [upuxiie npu permeHnu 3a1au.

T'eomempus

Nwmetsb nmpeacraBiaeHre 00 akCHOMaTUYECKOM METO/IE;

BJIA/IETh MTOHATHEM F€OMETPUUECKHUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATH UX
JUIS pELIEHNUs 3a/1a4;

YMETb PUMEHSTH JJISl PELIEHUS 3a7a4 CBOMCTBA MJIOCKUX U IBYTPaHHBIX YTJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa;

BJIA/IETh MTOHATHEM MEPIEHIUKYISIPHOE CEYEHHNE TPU3MBI U YMETh IPUMEHSTH €T0 NIPU
pelIeHnH 3a/1ay;

MMETH IPEJCTABIECHUE O JBOMCTBEHHOCTH MPABUJIbHBIX MHOIOI'PaHHUKOB;

BJIA/IETh MOHATHSMU LIEHTPAJILHOE U NTApAJUIEIbHOE IPOEKTUPOBAHUE U IPUMEHSTH UX IPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

MMETh MPEJCTaBICHNE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaT4yalllieM MMyTH Ha MOBEPXHOCTH
MHOTOTpaHHHKA;

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPECTAaBICHNE O Kacalomuxcs chepax 1 KOMOMHAIMM TEJl BPALEHUs U YMEThb
MIPUMEHSTh UX IPU PELIEHUH 3a/1a4;

MIPUMEHSITH [P PELIeHNUH 3aa4 (opMyITy pacCTOSTHUS OT TOUYKHU JO IUIOCKOCTH;

BJIaJIETh pa3HBIMU CIIOCOOAMH 33aHUs MPSIMON ypaBHEHUSIMHU M YMETh IPUMEHSTh IIPU
pELIEeHNN 3a/1a4;



— TPUMEHATH IPH PEIICHUU 337124 U JI0Ka3aTeIbLCTBE TEOPEM BEKTOPHBIA METOJ M METO/I
KOOp/IMHAT;

— UMETh MpeJCTaBIeHNE 00 aKCHOMax 00beMa, IPUMEHSTh (HOPMYIIBI 00HEMOB
MPSIMOYTOJIBHOTO TIapaJuIeTICHUIe/1a, TPU3MbI U ITUPAMUJIBI, TETpadipa MPHU PEIICHUH 33134,

— TNPUMEHATH TEOPEMBbI 00 OTHOLICHUAX 0OBEMOB IIPU PEIICHUHU 3371a4;

— TNPUMEHATH HHTETPAJI JUISl BBIYUCICHHUS 00BHEMOB M IOBEPXHOCTEH TEJl BpaIlICHUS,
BBIYUCIICHUS IO CPeprUIECcKOro mosica ¥ 00bema mapoBoro Clios;

— WMETh MPEJCTABICHUE O JABIKCHUSAX B IIPOCTPAHCTBE: MApAILICIIBHOM NIEPEHOCE, CHMMETPUN
OTHOCHUTEIILHO IIOCKOCTH, IICHTPAIBHONH CHMMETPHUH, IIOBOPOTE OTHOCUTEIBHO TPSIMOH,
BUHTOBOI CHUMMETPHUH, YMETh IPUMEHSATH MX TPU PEIICHUH 3a]1a4;

— WMETh MPEJACTABICHUE O TUIOIIAI OPTOTOHATIHLHON MPOSKIINH;

— WMETh MPEACTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIe U TIPUMEHSTH CBOMCTBA
IUTOCKUX YIJIOB MHOTOTPAHHOTO yTJla IPH PEIICHUH 33]1ay;

— WMETh MPEACTABICHUS O TPEOOPa30BaHUHU NOI00US, TOMOTETUN U YMETh MPUMEHSTh UX MIPU
pEIICHUN 33]1aY;

—  yYMETh pemiath 3aJa4y Ha TNIOCKOCTH METOJJaMH CTEPEOMETPHH;

YMETh IPUMEHSITH (POPMYJIbl 00BEMOB IPHU PEIICHUH 3a]1a4.

Bekmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToB:

— Biagers NOHATHAMM BEKTOPBI U UX KOOPJIMHATHI,

— YMETb BBINOJIHATH ONEPALlUH HaJl BEKTOPaMU;

— HCIOJB30BaTh CKAISIPHOE MPOU3BEIEHNE BEKTOPOB IIPH PEILICHUH 3a]1ay;

— TPUMEHATh YPaBHEHUE IJIOCKOCTH, (OPMYILY pACCTOSIHHSI MEXK]ly TOUKAaMH, YpaBHEHHE
cdepsl IpH peLICHUH 3a7ay;

— INPUMEHATH BEKTOPBI U METOJ] KOOPJMHAT B IPOCTPAHCTBE MIPU PELICHUHU 3a7a4

— HaxoAWUTh 00BEM Mapajuieienuresa u TeTpadipa, 3aJaHHbIX KOOPAUHATaMU CBOUX BEpILIUH;
— 3aj7aBaTh NPSMYIO B IPOCTPAHCTBE;

— HaXxOAWUTb PACCTOSTHUE OT TOYKH J0 IUNIOCKOCTH B CUCTEME KOOP/IHUHAT;

HaXOJUTh PACCTOSIHUE MEXIy CKpEIIMBAIOIIMMHCS NPSIMBbIMU, 3aJaHHBIMH B CHCTEME
KOOpJUHAT.

Memoovr mamemamuxu

JlocTr>keHus pe3yIbTaToB:

- UIMETb MPEJCTaBICHUE O BKIIAJE BBIIAIOIINXCSI MATEMATUKOB B Pa3BUTHE HAYKHU;

- IOHUMATh POJIb MATEMATHKHU B pa3BuTHUU Poccun

— HCIOJIb30BAaTh OCHOBHBIE METO/BI 10Ka3aTEIbCTBA, IPOBOAUTH TOKA3aTEIbCTBO U BBIIIOIHATh
OIIPOBEPIKEHUE;

— IPUMEHATh OCHOBHBIE METO/IbI PEIICHUSI MAaTEMaTHYECKHX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BATh KPAcOTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUpa U IPOU3BEICHUN UCKYCCTBA;

— IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AEKTPOHHO-KOMMYHHKAI[UOHHBIE
CUCTEMBI IIPY PEIICHUN MaTEMATHYECKUX 33/1a4;

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MAaTEMAaTUYECKUX O0BEKTOB
- IIPUMEHATh MAaTEMAaTUYECKUE 3HAaHMUS K MCCIEIOBAHUIO OKPYXKAloLIEro Mupa

(MozenupoBaHue (PU3NUECKUX MPOIIECCOB, 33 Ja4l SIKOHOMUKH)

Coneprxanue TUCHUIIAHBI (377 4.)



Koopaunarel u BeKkTopbI (2 4.)

[TonsiTie BEKTOpa B MPOCTPAHCTBE, ACHCTBUSA C BekTopamu. [IpakTudeckas pabora Ne 1
«KoopauHatel U BeTKOpa: AeMcTBUs ¢ BeKTopamu». KoopauHaThl TOUKH U KOOPAUHATHI BEKTOPA.
CkanspHoe Mpou3BeIeHUE BEKTOPOB

DJieMEeHThI TEOPHH MHOKECTB H MaTeMaTH4ecKoii jjoruku (1 4.)
MuoxecTtBo. Onepanuu HaJl MHOKECTBAMHU. DJIEMEHTHI MaTEMAaTUUYECKOM JIOTUKH.

Yucsa v Bipakenus (4 4.)

Apudmerndeckuii  KopeHb  HaTypalibHOW  creneHd. CTeneHb C  palMOHAIBHBIM |
necTBuTeNnbHBIM  moka3ateneM. Jlorapugm. CaolictBa norapudmoB. JlecsiTuuHble U
HaTypayibHble Jorapudmel. [Ipaktuueckas pabora Ne 2 «Ywucna u BbIpaKEHUS: CBONCTBa
J0TapupMOoBy.

OcHoBBI TpUTOHOMETPHH (3 4.)
Tpuronomerpuueckue toxzaectsa. @opmyiisl cinoxxenus. @opmyibsl gBoiiHOro yrina. Cymma n
Pa3HOCTh CHHYCOB ¥ KOCUHYCOB.

@Dyukuum (5 4.)
CrenenHas QyHkuus, ee cBoiicTBa U rpaguk. IlokasarenbHas QyHKIuUs, ee CBOWCTBA U rpaduk.
Jlorapudmmueckas QyHKIus, ee cBoiicTBa U rpaduk. OOme CBOWCTBA TPUTOHOMETPHUECKUX

byHKIHIA.

YpaBHeHusi 4 HepaBeHCTBA (74.)

Wppaunonansusie ypaBHeHus. Ilpaktudeckass pabora Ne 3 «YpaBHEHHs MM HEpaBEHCTBA:
UppaluoHaiIbHble ypaBHeHMs». llokazarenbHble ypaBHeHus. lloka3aTenbHble HEpaBEHCTBA.
Jlorapudmuueckue ypaBHenus. Jlorapudmudeckue HepaBeHCTBA.

DJieMeHTbl MaTeMaTHYeCKOro anajausa (4 41.)

[Tpon3BoiHas CTENIEHHOM, MOKA3aTeNbHOM, JOrapu(pMHUUECKON TPUTOHOMETPUUECKON (PYHKITHIA.
[TpaBuna nuddepeHnupoBaHus. NPUMEHEHHE MPOU3BOJHOW K HAXOXKICHUIO IMPOMEXKYTKOB
BO3pacTaHusd M YyObIBaHHMA (QYHKIMH. OKCTpeMyMmbl (QYHKIMH. TepBooOpa3Has, MpaBuiia
HaXO0X/1eHUs nepBooOpasHbIX. [1nomane KpuBOJIMHENHHON Tpaneuuy U UHTErpasl.

CTaTHCTHKA U TeOpHs BePOSITHOCTEH, KOMOMHATOPHUKA (2 4.)
CrnoxeHue BepOATHOCTEN.

TexcroBblie 3a1aun (1 4.)
3amaun Ha JBMDKEHUE. 3a/1a4d Ha CMECH, CTUIABBI, KOHIICHTPAITHIO.

IIpsimble ¥ IOCKOCTH B IPOCTPaHCTBE (2 4.)

AkcuoMbl crtepeomerpuu. IlapamienpHOCTh NpPSMBIX, NPAMONM M IUIOCKOCTU. B3ammHoe
pacrojoXkeHue MpSMBIX B MPOCTPAHCTBE, Yrod MexAy AByMs MpsMbiMU. [lapamnenbHocTh
IIOCKOCTEMN.

MHororpaHHMKHU U Kpyrisble Teja (1 4.)
ITousTHe MHOI'OIrpaHHHKaA, IIpHU3Ma. 3a)1atm Ha BBIYMUCJICHUC ILIOIIaAN IMOBEPXHOCTU H o0BeMa

IMPU3MBI.

Hcrtopusi MatemaTuku. Metoabl matemaTuku (1 4.)



Hcropus maTeMaTuku.

Metoabl MmaTemMaTuku(14)
MeTo1pl MaTEMaTHKH.

CamocrosTeibHast padora (343u4.)

oA

arONE

©CoNe®

10.
. www.math.ru/lib (snekTpoHHas MaTemaruueckas OMOIMOTEKA).
12.

13.
14.

Y4eOHO — MeTOAMYeCKOe O0ecreyeHHe
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. HI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MatemaTtuka : anreOpa u Havaia
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpus: Anredpa U Hadajaa MaTeMaTHYeCKOTO aHAIH3a.
10 - 11 knaccel: yueOHHK AJ1 00111e00pa30BaTEIbHBIX OpraHu3aIyii: 6a30BbIA U
yriryonenssiii yposens/ LA . AnmumoB, FO.M.Komnsrun u ap. — 8-e uzn. — M.
IIpocsemenue 2020

2. JI.C.Aranacsu, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.1 .I1o3Hsk.
I'eometpus.10 — 11 knacCel: yueOHUK 11 00111€00pa30BaTEIbHBIX OPraHU3AIIHIA:
6a3oBbIii 1 podusHbI ypoBHI/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomies u ap.—
23-¢ u3n. — M.: Ilpoceenienne, 2016

IlepeveHnb 10NOJHUTENBbHON JTUTEPATYPHI

Marematuka. [lpopunbHenii ypoBeHb. Ne6 BapHMaHTOB. THIIOBBIE TECTOBBIE 3aJaHUS OT
paszpabotunkoB EI'D + 8003ananuii yactu?2 /M.B. Slmenko, M.A BonukeBud u ap./mof pen.
N.B. Amenko. — M. UznarenbcTBo «IK3aMen», n3narenbctso MIIIMO, 2019

bammakoB M.M. Maremaruka. COopHMK 3amady  OpodUIbHONH  HaMpaBIECHHOCTH:
yuae0.mocobue. — M.: 2012

bammakoB M.U. Matemaruka. 3agaunuk: yueb.mocobue. — M.: 2015

bamvakos M.M. Marematuka (6a30BbIii ypoBeHs). 11 k1. — M.: 2016

bammakoB M.U. Anre6pa u Hayana ananusa, reometpus. 10 k1. — M.: 2013

bammvako M.U. CoopHuk 3anau: yuebd.mocooue (0a30Bbii ypoBeHb). 11 ki — M.: 2014

Ilepeuens pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAMOHHOM CeTH
"HHTepHer"
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuii 001eo6pa3zoBarenbHbIil mopran).
www.pedsovet.org (Bcepoccuiickuit UHTepHET-TIEICOBET)
www.math.ru (MHTEepHeT-IOIIepKKa YUUTEIel MaTeMaTHKH ).
www.mccme.ru  (calit  MOCKOBCKOrO  II€HTpa  HENpPEephIBHOIO  MaTeMaTH4YeCKOIro
o0Opa3oBaHus).
WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEIICH )
Www.som.fsio.ru (cereBoe 00beIMHEHUE METOIMCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaTemMaTHKay)
www.eidos.ru/ gournal/content.htm (MaTepHET - *KypHaI «HmA0C»).
www.exponenta.ru (00pa3oBaTelbHBI MATEMAaTUUECKHUI CAlT).

http:/school.collection.informika.ru (enuHas KosuleKus UUPPOBBIX 00pa30BATEIbHBIX
pEeCypcoB).

www.kokch.kts.ru (on-line tectupoBanue 5-11 kiaccer).

http://teacher.fio.ru (megarornueckas mactepckasi, ypoku B lHTepHeTe U ipyroe).



15. www.uic.ssu.samara.ru (myreBoauTens «B Mupe HayKu» IS IKOJIbHUKOB).
16. http://mega.km.ru (Merasuuuxnonenus Kupunna u Medoaus).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (cali Tl « JHIUKIOTICIAN»).



Y4yedoHo — TeMaTHYeCKH IJIaH

Homep Tema KosmuecTBo
TeMbl 4acoB
1. BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 2
2. DeMeHTBl TEOPUU MHOXKECTB U MaTEMAaTUYECKOM JIOTMKHU 1
3. Yucna v BeIpakeHUs 4
4. OCHOBBI TPUTOHOMETPUHU 3
S. OyHKIMH )

6. YpaBHEHUS 1 HEPABEHCTBA 7
7. DeMeHThl MaTeMaTHYECKOro aHalIn3a 4
8. CraTtHucTuKa ¥ TEOpHs BEPOATHOCTEH, KOMOMHATOPHKA 2
9. TekcroBble 3a1a4n 1
10. [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE 2
11. MHOrorpanHuKH U KpyrJjible Tela 1
12. Hcropus matemaTuku 1
13. Metoapl MaTeEMaTHKU 1
14. CamocrosrenbHas pabora 343
15. [IpomesxyTounas arrecranus B popMe dK3aMeHa

Hroro 377




TemaTnuyeckoe MIIAHNPOBaAHUE
Matematuka (304 jjekuum , 4 4 NpaKkT.pador)

1. UI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MaTemaTtuka : anreOpa U Hayajla MAaTEMaTHYECKOTO aHalln3a, reoMeTpusi: Anredpa u
Hayaia MaTeMaThueckoro aHanmza. 10 - 11 kiacesl: yaeOHUK a7 0011e00pazoBaTeIbHbIX OpraHn3aluii: 0a30BbIi U YIITyOJIEeHHBIH YPOBEHB/
III.A.AnmumoB, FO.M.Komnsrun u ap. — 8-e uzn. — M.: [Ipocsemienue 2020

2. JIL.C.Aranacsn, B.®.byry3os, C.b.Kanomies, JI.C.Kucenéra, D.1".ITo3nsk. ['eomerpus. 10 — 11 kimacCel: yueOHUK AJIs
0011eo0pa3oBaTeIbHbIX Opranu3anuii: 6a3oBsiii U npodunbHbN ypoBHU/JI.C.ATanacsu, B.®.byty3os, C.b.Kanomies u np.— 23-e u3z. —
M.: [Ipocemienue, 2016

Tema 3ansaTHsA Koa. | ®opmbl HUcnonb3oBanue KonTpoan
YacoB | IPOBe/eHHUS odopynoBaHus, KayecTBa
TCO, 9BM YCBOCHHUA
MaTepuaJa
Pazpean 1.
Koopaunartsl u BekTOpbI(24.)
KoopnuHatel ©  BEKTOpBI: TOHSATHE BekTtopa B |1 KoM6unmpoBaHHbIii [Tnaxatbr K/p,
MPOCTPAHCTBE, JAEHUCTBUSA C BeKTopaM. KoopauHaThl YPOK 9K3aMCH

TOYKH U KOOPAHUHATHI BEKTOPA. CI(aJ'ISIpHOG MMPOU3BCACHUC

BEKTOPOB
[Tpaktiueckass pabota Ne 1 «KoopauHaTbl U BekTOphI. | 1 [IpakTrueckas pabota PazngaTounsrit maTepuan Ouenka
JlericTBUS HaJ BEKTOPAMM» CaMOoCTOATE
JBLHOM
paboThI
Pa3nean 2.
JJyieMeHThI TeOpuM MHOKecTB(14.)
DNeMEeHThl TEOPUU MHOXKECTB :MHOXECTBO, omepanuu | 1 KoMOuHMpoBaHHBIIH [TmakaTet K/p,
HaJl MHOXKECTBaAMH YPOK JK3aMEH
Paznean 3.
Yucaa u Beipakenusi(44.)
Uucna u  BbIpaXeHUs: apupMeTHUEeCKHid  KopeHsb | 1 KoMOuHMpoBaHHBII [TmakaTet K/p,

HaTypanpHOM crteneHu. CTeneHb C pandoOHAIbHBIM H YPOK JK3aMEH




HeﬁCTBHTeHBHBIM IIOKa3aTecJIEM.

Uucna w  BolpaxeHus:  Jjorapudmsel.  CBoicCTBa KomOunupoBaHHbIiI [TnaxaTsl K/p,
aorapupmoB. JlecsiTHUHbIE U HaTypaJlbHbIE JIOTapU(MBI. YPOK 9K3aMEH
[Ipaktuyeckas pabora Ne 2 «Yucma u  BBIPAKCHHUS. [IpakTnueckas padbora PasnaTounslil MmaTepuai Onenka
CaoiicTBa 0rapugmoB» CaMoCTOsITE
JIbHOM
paboThl
Pazpnen 4.
OcHoBbI TpUroHomMeTpus (34.)
OcHoBBI TPUTOHOMETPHHU: TPUTOHOMETPUYECKUE KomM6unmnpoBaHHbIii Metoauueckoe nocodbue | K/p,
TOXACCTBA. YPOK 3jK3aMEH
OCHOBBI ~ TpUTOHOMETpUU:  (HOPMYJBl  MPHUBEICHUS. KomOuHupoBaHHbIi Mertoanueckoe nocodbue | K/p,
CrnosxeHusi ¥ BBIYUTAHUS CHHYCOB U KOCUHYCOB YPOK JK3aMEH
OcHoBBI TPUTOHOMETPHH: pelieHue KomM6unmnpoBaHHbIii Metoauueckoe nocodbue | K/p,
TPUTOHOMETPUYECKUX  yYPAaBHEHUM, CBOAAIIUXCSI K YPOK JK3aMeEH
KBaJIpaTHOMY. Pemenue OJIHOPO/IHBIX
TPUTOHOMETPUUYECKUX YPABHEHMM.
Pazneu S.
Dyukuuu (5 4.)
@yHKIMM: cTeNeHHas QYHKIMs, CBOMCTBA U rpaduK. Ypok-nekuus PaspaTounslil maTepuain K/p,
9K3aMeEH
@OyHKIMK: TOKa3aTeabHask PYHKIIMS, CBOMCTBA U IrpaduK. VYpok- neknus IInakartsl K/p,
9K3aMeEH
OyHkuuu: jgorapudmuyeckas QyHKIMs, €€ CBOMCTBa U KomM6unmnpoBaHHbIii Metoauueckoe nocobue | K/p,
rpaguk. YPOK 9K3aMeEH
OYHKIMH: TPUTOHOMETPUYECKHE (DYHKIIMU, UX CBOMCTBA KomM6unmnpoBaHHbIii Metoauueckoe mnocobue. | K/p,
U rpaduxk. YPOK ITnakaTsl 9K3aMEH
Pazpnean 6.
YpaBHeHusi 1 HepaBeHCTBa (74.)
YpaBHEHHMSI U HEPABEHCTBA: PELICHHE HPPALMOHAIBHBIX KomOunupoBaHHbII Mertoanueckoe nocobue | K/p,
YpaBHEHUI U HEPABEHCTB. YPOK 9K3aMeH
VYpaBHEHMS U HEPABEHCTBA: I10KA3aTEIbHbIE YPABHEHUS. KomOunupoBaHHbII Mertoanueckoe nocobue | K/p,
YPOK 9K3aMeH




[IpakTuueckas padota Ne3. YpaBHEHHsS W HEPaBEHCTBA: [IpakTrueckas pabora Paznarounslii MaTepuan Ouenka
[I0Ka3aTelIbHbIE YPABHEHMUSI. CaMoOCTOATE
JBHOMN
paboThI
VYpaBHEHHUSI W HEPABEHCTBA: PELICHUE ITOKA3aTEJIbHBIX KoMOuHMpOBaHHBII Meroaunueckoe nocooue | OTBeTsl Ha
HEPaBEHCTB. YPOK 3aHATUN
YpaBHEHUS U HEPABEHCTBA: PELICHUE JIOTapU(PMUIECKUX YPOK- IpakTUKyM Mertoanyeckoe nocobue, | K/p,
ypaBHeHU# Buaa logX=b TIJIAKAThI JK3aMEH
VYpaBHEHUS U HEPAaBEHCTBA: PEHICHUE JIOTApU(PMUICCKUX KomM6uHnpoBaHHbIii Mertoanyeckoe nmocodbue | K/p,
HEPaBEHCTB. YPOK 9K3aMEH
Paszpnen 7.
JJIeMeHThI MATEMAaTH4YeCKOro aHajan3a (44.)
DONeMEeHTbl MaTeMAaTUYeCKOro aHajau3a: IPOU3BOJHAsS KomM6uHnpoBaHHbIii Mertoanyeckoe nmocodbue | K/p,
CTETNIEHHOM, MOKa3aTeNbHOM, Jorapudmuueckoit YPOK 3K3aMEH
TPUTOHOMETPUYECKON GyHKIMA. IpaBuiIa
nuddepeHIMpoBaHMS.
OJIEMEHTBl MaTEeMaTUYEeCKOI'0 aHajlu3a: IPUMEHEHUE KoM6unmpoBaHHbIii [1nakatbl K/p,
IIPOU3BOJHON K HaXO0XACHUIO IIPOMEXYTKOB YPOK JK3aMeEH
BO3pacTaHusd M YyObIBaHUS (QYHKIHH. OKCTPEMYMBI
GbyHKLIUU.
OneMeHThl MaTeMaTH4YeCKOro aHaju3a: MepBooOpas3Hasd, KomOuHupoBaHHbIiI Mertoanueckoe nocobue, | K/p,
IpaBHJIa HAX0XkJIEHUs] NEPBOOOPA3HBIX. YPOK TJIaKaThl 9K3aMeH
ONEeMEHTBl  MaTEeMaTHMYECKOT0  aHajln3a:  IUIOIIAJb KomOuHupoBaHHbII Mertoanueckoe nocobue, | K/p,
KPHBOJIMHEHHON Tparenuy U HHTErpall. YPOK I1JIAKATBI JK3aMeH
Pasnea 8.
CraTncTuka M Teopus BeposiTHOCTeH (24.)
Cratuctika W TeOopuss BEPOSITHOCTEW: BEPOATHOCTH KomOunupoBaHHbII ITnaxatsl K/p,
coObITusA. CliokKeHNE BEPOATHOCTEN YPOK 9K3aMCH
Pazpnen 9.
TexcroBble 3agaun (14.)
TekcroBhle 3ajauu: 3ajaud Ha JBIKEHHUE, HA CMECH, KomOunmnpoBaHHbIH IImakaTtel K/p,
CILJIaBbl, KOHIEHTPALIMIO YPOK 9K3aMCH




Pa3pea 10.
IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBeE (24.)

[IpsiMble W TJIOCKOCTH B IPOCTPAHCTBE: AaKCHOMBI | 1 Ypok-nexuus [TnakaTsl K/p,
CTEPEOMETPUHU. 9K3aMEH
[IpssMble W TIJIOCKOCTH B TPOCTPAHCTBE: B3auMHOE | 1 KomOunnpoBaHHBIT [TmakaTer K/p,
pacrosoKeHUe NPSMbIX B IPOCTPAHCTBE YPOK 9K3aMEH
Pa3pea 11.
MHOrorpaHHUKH U KpyrJsie Teja (14.)
MHOrorpaHHuKH U KpyTJIbIE TeJIa: IIOHATHE 1 KomOuHupoBaHHbII [1nakatsr K/p,
MHOTOTpaHHMKA, IpU3Ma .3aJjauy Ha BBIYUCIIEHUE YPOK 9K3aMEH
TUIONIA/IA TOBEPXHOCTU M 00beMa MPU3MBI
Paznen 12.
HUctopus marematuku (14.)
Hcropust MaTeMaTUKH 1 KomOunupoBaHHbI# [Tnakatsr K/p,
YPOK JK3aMeH
Pa3znen 13 .
Metoabl matemaTuku(14)
MeToabl MaTEMaTUKHU 1
UToro 30




CamocrositeqbHasi padora (343 v)

Ko

®dopma

Tema Bunst pabot Cpok cnaun
/1 4acoB OTYETHOCTH
2 N3yueHne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEPATYPHI. KOHThOILHAS ceccus
1 | KoopauHaTsl 1 BEKTOPHI Beimonnenue qoManineil KOHTpOIbHOM paboTel. OTBET pap60Ta
Ha BOIIPOCHI TECTA
2 N3yueHne OCHOBHOM U TOIIOJHUTEIBHOM JIuTepaTyphl. | KoHTpoiabHas ceccust
2 | KoopauHaThl M BEKTOPBI BrimonnHeHne noMantHeit KOHTpoJIbHON paboTel. OTBET | pabota
Ha BOIIPOCHI TECTA
2 N3yueHne 0OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
3 | KoopauHaThl U BEKTOPHI Brinonnenune noManineit KOHTpoJbHOM paboTel. OTBET | paborta
Ha BOIIPOCHI TeCTa
2 N3yueHne 0OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
4 | KoopauHatsl U BEKTOPBI BeimonHeHne momaniHei KOHTPOoJIbHOUM padoTel. OTBET | paboTa
Ha BOIIPOCHI TeCTa
2 N3yueHne OCHOBHOW M TONIOJHUTENBHOM IuTepaTyphl. | KoHTpoiabHas ceccus
5 | KoopauHaTel U BEKTOpPHI BrimonHeHue nomariHeit KOHTpoJibHOM paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
2 N3y4yeHne OCHOBHOM U IOTIOJIHUTEIBHON auTepaTypsl. | KoHTposbHas ceccus
6 | KoopauHaThI 1 BEKTOPHI Brinonaenune noManineit KOHTpoJIbHON paboTel. OTBET | pabota
Ha BOIIPOCHI TECTA
MaremaTtnka B  HaykKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
7 | oKoHOMHKe, UH(OPMaITMOHHBIX BreimonHenue nomamiHel KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u IIPaKTUYECKON Ha BOIIPOCHI TECTa
JEeATEIbHOCTH
MaremaTtika B  HaykKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
g | dKOHOMHKE, UH(OPMAITMOHHBIX BreimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX " MIPaKTUYECKON Ha BOIIPOCHI TECTA
JEeSATEIbHOCTH
MaremaTika B  HaykKe, TEXHHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
g | PKOHOMHKE, UH(OPMAITMOHHBIX BreimonHenue nomamiHel KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX " MIPaKTUYECKON Ha BOIIPOCHI TECTa

ACATCIIBHOCTHU




Marematuka B  HayKe, TEXHUKE, N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
10 | KOHOMHKE, HH(bopMauHOHHLDf BreimonHeHue nomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u MIPaKTUYECKOU Ha BOIIPOCHI TECTa
JESITEIbHOCTH
Marematuka B  HayKe, TEXHHKE, N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
11 | KOHOMHKE, HH(bopMauHOHHLDf BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u MIPaKTUYECKOU Ha BOIIPOCHI TECTa
JESITEIbHOCTH
N3ydyeHnne OCHOBHOM W JOMOJHUTENBHON JHMTeparyphl. | KoHTposibHas ceccust
12 | KomIutekcHbIe Yncia BrinoniHenne aomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TECTa
KomrnekcHbie uncna N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KoHTposibHas ceccust
13 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
KommiekcHbie uucna N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
14 BrinonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
KomrnekcHbie uncna N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
15 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KonTponbHas ceccust
16 | Apudmernueckue aelcTBUS BrimoniHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Apudmernueckue neiicTBus N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
17 BrimonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Apudmernueckue AecTBU N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
18 Beinonnenue nomamHeid KOHTpoJdbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Apudmernyeckue AeHCTBUSL N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
19 Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
20 Apudmernueckue n1eUCTBUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
Beinonnenne nomaniHeil KOHTPOJIbHOM paboThl. OTBeT | pabora




Ha BOIIPOCHI TECTA

N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
21 | CpolicTBa KOpHE BrimontHeHne goMamiHel KOHTPOJIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
22 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEH N3ydyenne OCHOBHOW W JOMOJHUTENBHON JiuTeparypsl. | KoHTposibHas ceccus
23 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CBoiicTBa KOpHEH N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
24 BrinonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
25 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JTepaTyphl. | KOHTpobHAsA ceccus
26 | JleiicTBUA C KOPHAMHU Beinonnenne nomaniHeil KOHTpOJIbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KonTponbHas ceccust
27 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBus ¢ KOpHAMHU N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
28 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
29 BrimonHenue nomamiHed KOHTpoJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBuA ¢ KOpHAMHU N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
30 Beinonnenne nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
. . W3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypsl. | KonTponbHas ceccust
31 | CBoiicTBa cremneHei . .
BrimonHenue nomamHeld KOHTpoJibHOW paboThl. OTBeT | paboTa




Ha BOIIPOCHI TECTA

CaolicTBa cTeneHeu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposbHas ceccust
32 Beimonnenue nomamniHeir KOHTpOJIbHOM pabotel. OTBeT | pabora
Ha BOIIPOCHI TECTA
CoiicTBa creneHen N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
33 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
CaolicTBa cTeneHeu N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JUTeparyphl. | KoHTposibHas ceccust
34 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
CBoiicTBa cTeneHein N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
35 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
36 | JIeiicTBUS CO CTETICHIMU BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
JleficTBUA CO CTENEHAMU N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypsl. | KoHTpobHas ceccus
37 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
JlelicTBUA CO CTEIEHAMM N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
38 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
JIeicTBHSI CO CTENIEHAMHU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
39 BremonHeHne gomanrHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
40 | Jlorapud™msl 1 UX CBOHWCTBA Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapugmsl 1 uX CBOMCTBa N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
41 Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
42 Jlorapud™Mbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

JlorapudMbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENBHON JMTeparypsl. | KoHTposbHas ceccust
43 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Jlorapudmel 1 UX CBOICTBA N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
44 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
JlorapudMbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
45 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
46 | Jlorapudmbl BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Jlorapudmer N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
47 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Jlorapudmebr W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
48 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jlorapugmsbr N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
49 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapudmer N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
50 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jlorapumbr N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
51 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapugmsl N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
52 Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
53 | UppanmoHaibHbIe YpaBHEHUS . .
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

HppanmonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
54 BeimonHeHue gomaniHel KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
HppauunonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
55 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
HppanmoHanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
56 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
HppaumnonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
57 BrimonHenue aomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
58 | UppaunoHanabHble ypaBHEHHUS Beinonnenue nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
HppannonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
59 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
60 Beinonnenne nomamniHei KOHTpoJabHOM paboThl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
HppanmonanbHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
61 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
62 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
WppanmonanbHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
63 BeImonHeHne JoManiHel KOHTpOJbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
64 | IlokaszarenbHbBIC ypaBHEHHS . .
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
65 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
66 BrimontHeHre goMaiiHel KOHTpOIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
67 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
68 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
69 | [lokazarenbHbIe ypaBHEHUS BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[Toka3zaTenbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
70 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
71 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
IlokazarenabHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
72 BrimonHenue nomamiHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
73 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
74 | TpuronomeTpuyeckue GyHKIHH Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
75 Tpuronomerpruyeckue GyHKIUH N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

Tpuronomerpuueckue GyHKIUN W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
76 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Tpuronomerpuueckue GyHKIUU N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
77 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Tpuronomerpuueckue GyHKIUU W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
78 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
Tpuronomerpuueckue GyHKIUU N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
79 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JiATepaTyphl. | KoHTposbHasA ceccus
80 | [IpousBonHbIe Beinonnenue nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
IIpousBonHbIe W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
81 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
82 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
IIponsBonHbIe N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
83 BremonmHeHne jomanrHeld KOHTpOJdbHOUW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
84 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
IIpousBonHbIe N3y4yeHne OCHOBHOW M JONOJIHUTENBHOW sMTeparypsl. | KoHTponbHas ceccust
85 BrimontHeHne goMaiiHel KOHTPOIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
86 | [IpomusBoHEIC . N
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[IpousBoaHbIe N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
87 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[IpousBoaHbIe N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
88 BrimontHeHre goMaiiHel KOHTpOiIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[IpousBoaHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
89 BreimonHeHnue nomaniHeld KOHTpOJIbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[IpousBogHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
90 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[IpousBoHbIe W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
91 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
92 | UuTerpan u ero npuMeHeHUe BrimonHenue nomaimiHeld KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JIOMOJHUTENBbHOW nuTeparypsl. | KoHTponbHas ceccust
93 BremonHeHne JomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
94 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
NHTerpan u ero npuMeHeHue N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTpobHasA ceccus
95 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
96 BeimonHeHue JomanrHeld KOHTpOJIpHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
HNuTerpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIbHON JuTeparypsl. | KoHTposbHas ceccust
97 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
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WuTerpan u ero npuMeHeHue W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suTeparypbl. | KonTponbHas ceccust
98 BreimonHeHue nomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
WHTerpai u ero npumMeHeHue N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JMTepaTypsl. | KoHTposbHasA ceccust
99 BrimonnHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
WuTerpan u ero npuMeHeHue W3ydyeHre OCHOBHOM W JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
100 Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
HuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
101 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
WuTerpan u ero npuMeHeHue W3ydyeHne OCHOBHOM U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
102 BrinonHenue nomaiiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM suTepaTypsl. | KoHTposbHasA ceccus
103 | KomObunaTopuka BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
KombunaTtopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparyphl. | KoHTponabHas ceccus
104 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI T€CTa
KombunaTtopuka W3yueHre OCHOBHOI M JOIMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
105 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI T€CTa
KomOunaropuka N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
106 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
KombunaTtopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
107 Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
KomOunaropuka N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
108 Beinonnenue nomamniHeir KOHTpoJbHOM paboTel. OTBeT | pabora
Ha BOIPOCHI TeCTa
109 | KomOunatopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus




BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
KomOunaropuka N3ydyeHnne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposibHas ceccust
110 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
111 BrimontHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
112 | CnyyaiiHasi BeTUIHHA BrinoniHenne aomMaiiHeld KOHTPOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeJIMYUHA N3ydyeHne OCHOBHOM M JOMOJHHUTENBHON JMTEpaTyphl. | KOHTpOIbHAS ceccust
113 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CnyyaiiHas BeTu4nHa W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
114 BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIPOCHI TeCTa
CrnyuyaiiHas BeTu4nHA W3ydyeHne OCHOBHOW U JOMOJIHHUTENBHOW suTeparypbl. | KoHTponbHas ceccust
115 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeTMYUHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparyphl. | KoHTposibHas ceccust
116 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeIMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccust
117 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
CrnydaiiHasi BeTMUUHA N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
118 Beinonnenue nomamniHeir KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
CrnydaiiHasi BeIMYUHA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
119 BrimontHeHne goMamiHeld KOHTPOIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
120 CrydaiiHasi BeTHIUHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpOJIbHOM paboThl. OTBeT | pabora




Ha BOIIPOCHI TECTA

CiyyaiiHasi BeTMYMHA N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
121 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeJIMUUHA N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
122 BrimontHeHne goMamiHel KOHTpOIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW suTeparypsl. | KonTponbHas ceccust
123 | Maremarudeckasi CTAaTHCTHKA BreimonHeHnue nomaniHeld KOHTpOJIbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JATepaTypsl. | KoHTpobHasA ceccus
124 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Marematuueckas CTaTUCTHKA W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
125 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
MaremaTuueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
126 BrimonHenue nomaimiHeld KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
MartemaTtuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JIOMOJHUTENBbHOW nuTeparypsl. | KoHTponbHas ceccust
127 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Martematuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
128 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
MaremaTnueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
129 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Marematuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
130 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
MaremaTnyeckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHUTENIbHON JuTeparypsl. | KoHTposbHas ceccust
131 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
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MaremMarrnyeckasi CTATUCTHKA N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
132 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
133 MaTeMaTqucxoeu mae BrimonHenue nomamiHeld KOHTpOJbHOU paboThl. OTBeT | paboTa
JUCIEPCUs CIIy4aiiHON BEJIMYMHBI
Ha BOIIPOCHI TECTA
Maremarnueckoe 0’KHJIAHHE N3yuenne OCHOBHOW M JIONOJIHUTENBbHOM JnuTepaTypsl. | KoHTpoabHas ceccus
134 | nucniepcus cirydaifHOW BETUIHHBI BreimonHeHue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Marematnueckoe O0XKHUJIAHUE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
135 | nucnepcus cmydyaitHOM BETUYMHBI BrimonHenue nomamiHeld KOHTPOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Maremaruueckoe 0’KHJIAHHE N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
136 | mucriepcus cirydaiiHOW BETUIHHBI BrinoniHenue gomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TECTa
Marematnueckoe 0XKHUJIAHUE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
137 | nucniepcus cydyaifHOM BETUYHHBI BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Maremaruueckoe 0’KHJIaHHE N3y4yeHne OCHOBHOW M JONOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
138 | mucriepcust ciydaitHOW BETUYHHBI BrimonHeHne goMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Maremaruueckoe 0’KHJIaHHE N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
139 | mucriepcus cirydaifHOW BETUIHHBI BrimonHenne gomMaiiHeld KOHTPOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
140 | ducnepcus ciyyaitHON BETMYUHBI Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Jucnepcus ciiy4ailHOM BEJIMUMHBI N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
141 Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Hucnepcus ciiydailHOW BETUYUHBI N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JHTEpaTyphl. | KoHTposibHas ceccust
142 Beinonnenue nomamiHeil KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
143 | Hucnepcus cinyyaitHON BETMYMHBI W3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust




BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jucnepcus cinydyailHOM BETUYMHBI N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
144 Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JMTepaTypsl. | KOHTpobHAsA ceccust
145 | ITapamienbHOCT MPSMBIX BrimontHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[TapannenbHOCTh NPAMBIX M3yueHre OCHOBHON M JOINOJHUTENbHOM JuTeparypsl. | KoHTpoabHas ceccus
146 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenpsHOCTh NPSIMBIX N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
147 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenbHOCTh NIPAMBIX M3yueHre OCHOBHOI M JOINOJHUTEIbHOM JuTeparypsl. | KoHTpoabHas ceccus
148 BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenbHOCTh NIPSAMBIX W3yueHre OCHOBHOI M JOINOJHUTEIbHOM JuTeparypsl. | KoHTpoabHas ceccus
149 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
[TapamiensHOCTE IPSAMBIX N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
150 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
151 | IlepnieHAMKYISAPHOCTH MPSIMBIX BrimonHenue pomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[IepneHMKyIAPHOCTD MPSMBIX N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposibHas ceccus
152 Beinonnenue nomamniHeir KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
[leprieHAUKYISPHOCTD MPSIMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
153 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
154 [IepnenuKyISIPHOCT MPSAMBIX N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus

Beinonnenue nomamniHe KOHTPOJbHOM paboThl. OTBET

pabota




Ha BOIIPOCHI TECTA

[leprnieHIUKYISIPHOCTD MPSIMBIX W3ydyeHre OCHOBHOM W JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
155 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[lepneHUKYIAPHOCTD NPSMBIX N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHON JsuTepaTypsl. | KoHTposbHasA ceccust
156 BrimontHeHre goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
[leprnieHIUKYISIPHOCTD MPSIMBIX W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW suTeparypsl. | KonTponbHas ceccust
157 Beimonnenue nomamiHeld KOHTPOJIbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TeCTa
[lepneHMKyYIAPHOCTD MPSMBIX N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
158 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
159 | MHOrOrpaHHUKH BrlinoniHenue aomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIPOCHI TeCTa
MHOrorpaHHuKu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
160 BrimonHenue nomaimiHeld KOHTPOJIbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
MHororpaHHUKH W3yueHre OCHOBHOI M JOMOJHUTENbHOM JuTeparypsl. | KoHTpoabHas ceccus
161 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIPOCHI T€CTa
MHororpaHHUKH W3yueHre OCHOBHOI M JOMOJIHUTENbHON JuTeparypsl. | KoHTponabHas ceccus
162 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIPOCHI T€CTa
MHOrorpanHHuKu N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
163 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
164 | Kpyrible Tena BrimontHeHne goMaiiHel KOHTPOIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyeHne OCHOBHOM W JOMOJHUTENIbHON JuTeparypsl. | KoHTposbHas ceccust
165 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora

Ha BOIIPOCHI TECTA




Kpyrmasie Tena N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
166 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
167 BrimonnHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
W3ydyeHre OCHOBHOM W JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
168 | Cdepa, map u ero yactu Beimonnenue nomamniHeir KOHTpoJdbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Cdepa, map u ero yactu N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccust
169 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
Cdepa, map u ero yactu W3ydyeHne OCHOBHOM U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
170 BrinonHenue nomaiiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Cdepa, map u ero yactu N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM suTepaTypsl. | KoHTposbHasA ceccus
171 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
Cdepa, map u ero yactu W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparyphl. | KoHTponabHas ceccus
172 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa

[Tpu odopmnenun padoyei mporpaMMbl ObUIH UCIIOJIB30BaHbI CIEIYIOIINE YCIOBHBIE 0003HAYEHMUS:

13 — npakTHyeckoe 3aHATHE;

P3 — pewenue 3anay;

KP — xontponbHas padoTa;

YO — ycTHBII onpoc




Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

Aymutopuss Ne 505 - VYueOnas ayauropus Ui HPOBEACHUS TEOPETUUECKUX 3aHATUH
(YpOKOB), MpaKTHYECKHX paboT, TPYNMOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJIS U TPOMEKYTOUHOM aTTecTanuu. KabuHneT MaTeMaTuky.

OcHamennocts: Komrekr Mebenu, pa3gaTOuHbIM MaTepual, ydeOHas JuTeparypa,
ITaKaThl.

Aynutopuss No229 - VYwueOHas ayauTopusi Uil TPOBEACHHS TEOPETUYECKHUX 3aHATUH
(YPOKOB), TEKyLIEro KOHTPOJsSI M IPOMEXKYTOYHOW arrecrauuu. KoMmmnbploTepHBI Kiacc.

Ocnamennocts:  Kommuiekr wmebemu. Texnumueckwe cpeactBa oOydenms: 1K,
MYJIBTUMEANIHHOE 000pYI0OBaHUE.
[lepeueHp JUIEH3MOHHOTO MPOrpaMMHOrO obecriedeHusl. PeKBU3UTHI MOATBEPKIAIOLIETO
nokymenta: Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220, Kaspersky Endpoint Security 10 mms Windows — 356-160615-113525-730-94,
[TpaBa na ITONet Police School mst Traffic Inspector Unlimited, IIpasa na ITO Traffic Inspector
Anti-Virus powered by Kaspersky Special, Traffic Inspector (Koutpakr 524 JIBI'YIIC ot
15.07.2019)

MeToaunueckne MaTepUaIbI

Ilpaxmuueckoe 3ansmue

[IpakTrueckue 3aHATHS 10 MaTEMAaTUKE OPTraHU30BAHHBI B BUJIC PEIICHHUS 3a/1a4.

[IpakTudeckue 3aHATHS 110 MaTEMAaTUKE MPOBOJISATCS CIIEAYIOIIUM 00pa3oM:

- ydammecs CaMOCTOSITCIIbHO B THUCHBbMEHHOW (oOpMEe OTBEYalOT Ha BONPOCHI IS
CaMOKOHTPOJIS, 3aTeM pEeIlalT 3aJa4u (C KCIIOJIb30BAHHEM PEKOMEHIYyEeMOU JHUTepaTypbl WU
WHTEPHETA), IOCJIE Yero JeaeTCs aHAJIU3 BBITIOJIHEHHON paOoTHI;

- 3aHSATHE OCYILIECTBISETCA C UCIIOIb30BAHUEM MHAUBUAYAIbHBIX 3a/1aHU;

- 3aHSATHE TTPOBOJIUTCSA MO PYKOBOJCTBOM MPETIOIaBATEIIS.

[Ipu pemieHuu 3a7a4 MOKHO TOJB30BAThCS JTIOOBIMH MAaT€MaTHYECKUMHU TaONHUIIaMU |
HEO0OXOIMMBIMH (OPMYITaMHU.

KoHTponb  pe3ynbTaToB MPaKTUYECKUX 3aHATUA  OOYYAIOIIMXCS  OCYIIECTBISIETCS
Mperno/iaBaTesieM Ha YYeOHBIX 3aHATUSX 110 MATEMaTHKE.

IIpasuna ogpopmnenus pe3yriomamos npaKmMuUecKo20 3aHAmus

Pesynbratel oopmisitoTcsi B BUIE THUCBMEHHOTO OTYETa, NpPH HAMHCAHUU KOTOPOTO
HEOOXO0IUMO MPUAEPKUBATHCS CIAEAYIONINX TPeOOBaHMI:

- 3aIIMCaTh ATy BBIIOJHEHUS, TEMY U 11eTh PaOOTHI,

- 3amKcaTh yCIOBUE 331aUd B KpaTKoil popme (1aHo);

- 3amKcaTh BOIPOC 3a7ja4uu B KpaTKoil popme (HalTH);

- 000CHOBaTh HEOOXOAUMOCTh MPUMEHEHHS T€X WIIK UHBIX (OPMYI AJIsl pEIISHUS 3a7auu;

- MpU PEUICHUH 3a7a4 Ha MOCTPOSHUE MPOAHAIM3UPOBATH YCJIOBHE 3aJa4d W BBINOJTHUTH
YepTexK, AaB ONMHUCAHUE BCEX MOCTPOCHHUH,

- 3amucaTh OTBET.

Pewenue 3a0au

OcymiecTBiisisi pelIeHHs 3a/1ad M0 MaTeMaTHKe OOydJaromiuecs MOJDKHBI 3HaTh HE TOJBKO
oOIIMii anropuT™M pelieHus 3aJad, HO U YMeTh padoTaTh ¢ YaCTHBIMHU CTPYKTypaMmH Ipoliecca
pemieHus 3anad. [IpuBenemM nmpuMepsl TAKUX CTPYKTYD.

[IpaBuiia pemeHus 3a0a4

Oran 1.IloHsATh CyTh 3a0a4M.

Otan 2.CocTaBUTH IJIaH PELICHUS 3aauH.

Oran 3.Peanu3oBarh Mj1aH penieHus 3a1a4yu.

Ortan 4.11poaHanu3upoBaTh MOTYYEHHBIN pe3ysbTaT.




Yemuwi onpoc

[Tpy nHAMBHYaNbHOM OIIPOCE MPENoaBaTesb BbI3bIBaET 00YUarOIIErocs K 10cKe, KOTOPOi
OH TOJB3yeTcsl i TOTo, 4TOObI caenarb HeoOxomumble 3amucu. OTBeT 00yyaromerocs
BbICIyHmIMBaeT Bcad  rpynma.  OmuOKu, JONyIIEHHblE  OOydYarolmMMCs,  KOJIJIEKTMBHO
AQHWIM3UPYIOTCS W HCHPABIAIOTCS. YCTHBI ONpOC 3aKIOYaeTcs B BBI30BE MHOTUX
oOyyaroImuxcs JUlsl OTBETa Ha BONPOCHI, TpeOyromue HeOOoIbIIoro no oobeMy orsera. Yare
BCEr0 OMpPOC MPOBOAMTCSA JIi MPOBEPKH MaTepuana, KOTOPbIM HYXHO 3allOMHHTh WM 0e3
KOTOPOI'0 HEBO3MOJKHO YCIIEIIHOE ITPOBIKEHHUE BIIEPE]] B U3YyUEHUHU Y4eOHON AUCIUIIIUHBI.

[{enbto ycTHOrO omnpoca sIBISIOTCS 0000ILIEHNE U 3aKPEIUIEHNE W3YYEHHOI0 MaTepuasia Io
pasgenaM MareMaTukd. [Ipy MOArOTOBKE cClelyeT HMCHIOJIb30BaTh JICKLIMOHHBIA MaTepHal U
yaeOHyto auteparypy. Cienyer BHUMATEIbHO MPOYECTh CBOM KOHCHEKT JIEKLIUM 10 U3ydaeMoi
TeME U PEKOMEHyeMYIO JauTepaTypy. [Ipn 3TOM Ba)kHO Hay4HMTHCS BBIACIATH CAMOE INIABHOE U
COCpeloTauuBaTh Ha HEM OCHOBHOE€ BHUMAaHHUE IPU IOATOTOBKE K ONPOCY IO MaTeMaTHUKE.
OTtBer Ha KaxIbplii BONpPOC JOJDKEH OBbITh [JOKa3aTeIbHbIM M  apryMEHTHPOBAHHBIM,
oOyyaromeMycss HYXKHO YMETh OTCTaMBaTh CBOIO TOYKY 3peHHs.OOydaromemycss HaJIekKHUT
XOPOLIO HOArOTOBUTHCS, YTOOBI UMETh BO3MOXKHOCTh I'PAMOTHO U ITOJIHO OTBETUTH Ha 3aJJaHHbIE
€My BOIIPOCHI, CYMETb CJelaTh BHIBOJAbI M II0Ka3aTb 3HAUYMMOCTb JAHHOW MpPOOJIEMbI s
u3zyyaemoro marepuana. Ho ans toro, 4roObl NpaBUIBHO U YETKO OTBETUTh HA MOCTaBJICHHBIE
BOIIPOCHl HEOOXOAMMO MPABUIBHO YMETh I0JIb30BaTbCsl YYEOHOM M JOIOJHUTEIbHON
JITEpPaTypOu.

YCTHBIA ONPOC MOKET MPOBOJUTCS C MOMOIIBIO OMPOCHBIX JHCTOB, B KOTOPBIX KPAaTKO
U3J1araroTcsl OTBETHl HAa IOCTAaBJICHHBIE TEOPETUYECKHE BOIPOCHI, a MPU HEOOXOAUMOCTH 3ITU
OTBETHI COIIPOBOXK/IAI0TCSI KOHKPETHBIMU ITPOU3BOIbHBIMU IPAKTUUECKUMHU TPUMEPAMHU.

Konmponvnasa paboma

KonTtponbHbIe paboThI 0 MaTEMAaTHKE TPOBOJISATCS CIECTYIOIIUM 00pa3oM:

- 3aHATHE OCYHIECTBIIAECTCS C MCIOJIb30BAaHUEM 3apaHEe MOArOTOBJICHHBIX MPENOJaBaTEIEM
3aJaHU;

- 3aHATHE TPOBOJUTCS 110/ PYKOBOACTBOM IIPENoAaBaTells.

[Ipn pemenun 3anau KOHTPOJBbHOM pabOThl MOXHO TOJb30BaThCsl  JIFOOBIMU
MaTeMaTHYeCKUMH TabJIMIaMH U HEOOXOIUMBIMH (popMyIamMH.

KoHTponb pe3ynbTaToB 00y4arommxcsi OCYLIECTBIISETCS IpENojiaBaTeseM Ha y4eOHBIX
3aHATHSIX IO MaTEMATHKE.

IIpasuna opopmnenus pe3yrbmamos KOHMPOIbHOU pabomol

Pesynbratl odopmisitoTCS B BHJIE NHUCBMEHHOIO OTY€Ta, HPU HAMHCAaHUM KOTOPOIo
HE00XO0IUMO MPHUAEPKUBATHCS CIEAYIOUINX TpeOOBaHUI:

- 3aMucaTh JaTy BBIIOJIHEHHUS, TEMY U 1IelIb PabOTHI,

- 3aITKMCaTh YCIIOBUE 3a/1a4d B KPaTKoil popMme (1aHo);

- 3anucaTh BOIPOC 33Ja4u B KpaTkoil popme (HaiiTH);

- 000CHOBaTh HEOOXOAUMOCTh IPUMEHEHHS T€X WM UHBIX QOPMYI JUIsl pELIeHHs 3a/1a4U;

- IIpY PEUICHMH 33Ja4 Ha IOCTPOEHHUE MPOAHAIU3UPOBATH YCIOBHE 3aJaud M BBINOJIHUTH
YyepTexk, 1aB ONMKUCAaHUE BCEX MOCTPOCHUH,

- 3aIKcaTh OTBET.

OueHouyHble MaTepuaabl pU (popmupoBanum padoyeit nporpammsel Aucuumianns I1J1.1
MaremaTuka

HaCIIOPT OLCHOYHBIX MaTE€pPHUAJI0B
B cootBerctBuu ¢ mpunHsTod KoHuenmued pa3BUTHS MaTeMaTHYeCKOrOo OOpa3oBaHUs B
Poccuiickoit deneparuu, maTeMaTHdeckoe 0Opa3oBaHHE pEIIaeT, B YAaCTHOCTH, CIEIYIOIINE
KJIFOUEBBIE 33/1a4U:



— «IPEAOCTABIATh KAKIOMY OOYYarOmIeMyCsi BO3MOXHOCTh JIOCTHIKEHHUS YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIMMOTO ISl TaJIbHEUIIEH YCTICITHOM KU3HU B OOIIECTBE;

— «obecnieunBaTh HEOOXOJMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTH4yecKas
MOJFOTOBKA KOTOPBIX AOCTAaTOYHA AJIs MPOJOJDKEHUSI 00pa30BaHus B Pa3IMUHBIX HAIIPABJICHUAX
U JUIA TPAaKTUYECKOH JeATeNbHOCTH, BKIIOUYAs IMPENoJaBaHUE MATEeMaTHKH, MaTeMaTHYeCKHe
uccienoBanus, paboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTUN U IP.»;

— «B OCHOBHOM OOIIEM W CpeJHEeM o0IIeM 00pa30BaHUHM HEOOXOAMMO MPEIYCMOTPEThH
MOJTOTOBKY OOYYaromMXcs B COOTBETCTBHHM C MX 3allpocaMU K YpPOBHIO MOJTOTOBKHU B cepe
MaTeMaTHYECKOro 00pa3oBaHUs.

COOTBETCTBEHHO, BBIJACNAIOTCS TPU  HampaBiIeHUs TpeOOBaHMM K  pe3yibTaraM
MaTeMaTHYeCKOro 00pa3oBaHus:

1) npaKTUKO-OPUEHTHPOBAHHOE MaTEMAaTHYECKOe 00pa3oBaHue (MaTeMaTHKa ISl )KU3HH);

2) MaremaTHKa JUIs KCIIOJIb30BaHUs B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPOE HAaIeJeHbl Te¢ O00y4aroluecs, KOTOpbIe
TUTAHUPYIOT 3aHUMATHCS TBOPUYECKON M HMCCIIEIOBATENbCKOW paboToOl B 00JIaCTH MaTeMaTHKU,
(bu3KUKY, SKOHOMUKH U JPYTUX 00IACTAX.

Ilenn ocBoeHuss mporpaMMbl 0a30BOro ypoBHS — OOecleyeHHEe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEeMAaTUYECKUX 3HAHWM U YMEHUH B MOBCEAHEBHOW KM3HU M BO3MOXKHOCTH
YCIICIIHOTO TPOJOJDKEHHUS OOpa30BaHMS IO CIEHUAIBHOCTSM, HE CBS3aHHBIM C NPUKIIAJIHBIM
HCIIOJIb30BAaHUEM MATeMAaTUKH.

OOyuaromuecsi, OCYIIECTBIAOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH O0IIHE
MaTeMaTUYeCKUe YMEHHs, HEOOXOAUMBIE TSl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM TIONYYAIOT BO3MOXKHOCTH H3YyYUTh MpPEAMET TIyOke, ¢ TeM 4YTOoOBl B JalbHEHIIEM INpU
HEO0OXOMMOCTH U3y4aTh MAaTEeMATUKY i MPO(ecCHOHATBHOTO TPUMEHEHUS.

[lpy wW3ydeHUM MaTeMaTHKH Ha YIIyOJIEHHOM YpOHE MpPEIbsBISIIOTCS TpeOOBaHUS,
COOTBETCTBYIOILIME HAMPABICHUIO «MaTeMaThka Juisi MpodeccHOHANbHON JesTeNbHOCTHY;
BMECTE C TeM OOYYaroIIMKCS MOJIyYaeT BO3MOKHOCTh M3YUUTh MAaTeMaTHKy Ha ropasuo Oosee
BBICOKOM YpPOBHE, 4YTO co37acT (QYyHIAMEHT /s JalbHEHIIEro CEepbe3HOT0 H3y4YEeHUs
MaTeMaTHKH B BY3€.

[Tpu u3yyeHUN MareMaTUKH OOJIbIIIOE BHUMAaHUE YAETSETCS Pa3BUTHIO KOMMYHUKATUBHBIX
ymeHuil (popmynupoBaTh, apryMEHTHUPOBaTh W KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTUYECKOTO MBIIUIEHUST B YacTU TPOBEPKM HCTUHHOCTH U JIOXKHOCTH YTBEPKACHHIA,
MOCTPOCHUS IPUMEPOB U KOHTPIPUMEPOB, IETIOYCK YTBEPKICHUH, (POPMYITUPOBKU OTPUIIAHHH,
a Takke HEOOXOJMMBIX M JOCTAaTOYHBIX YCJIOBHM. B 3aBUCMMOCTH OT ypOBHS MPOTPaMMBbI
OoJbIIIe WIIM MEHbIIIE BHUMAHUS YACNSETCS YMEHUIO paboTaTh 10 alroOpuTMy, METOAaM TIOMCKa
QIropuT™Ma W OMNPEACNEHUI0  TPaHUIl MPUMEHHMMOCTH  aJIrOpuTMOB.  TpeboBaHuS,
chopMynupoBaHHble B paszaene «l'eomerpusi», B OOJbIIEH CTENEHU OTHOCITCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEICTaBICHUN U TpadUUECKUX METOA0B, YeM K (OpPMaIbHOMY OMHUCAHHIO
CTEPEOMETPUUYECKUX (DAKTOB.

IlnanupyemMbie pe3yabTaTbl OCBOCHUS Y4eOHOM TUCHMILIUHBI

B pesynbrate n3zyuenus yuyeOHOW JUCHUILUIMHBI MareMaTHKa Ha YPOBHE CPEAHET0 OOILEero
o0Opa3oBaHuUS:
OO6yyaronuiicst Ha 6a30BOM YPOBHE HAYUHTCS:

Anzeopa u nauana ananusa

Yucna u GbIPAIICCHUA
OHCpI/IpOBaTB IIOHATHUAMUN



- [[eJ0e YHCO0, ACTUMOCTh 4YHCeNl, OOBIKHOBEHHAas ApoOb, JecsITHUYHAs JApoOb,
panroHaIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYCHHUE YHCIIA;

— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  YHcha,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TPaJlyCHasi Mepa yriia, BeJIMUMHA yIJia, 33JJAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB, UMEIOIINX
MPOM3BOJILHYIO BEJINYHHY,

— BBITIONHSATH apu()METUICCKUE ISHCTBUS C ISIBIMHA U PAIIMOHAIBHBIMU YHCIIAMH;

- BBITIOJIHATh HECJIOXKHBIE TPEOOPa3OBaHMs YHUCIOBBIX BBIPAKCHUH, COJCPIKAIINX
CTETICHH YHCell, JIN00 KOPHU U3 YUCEI, JTUOO0 JTorapu(Mbl YHCET;

- CpaBHUBATh PAIIMOHAIIBLHBIC YHCIIa MEXKTY COOOiA;

— OIICHUBATh M CPAaBHUBATh C PAIMOHATBHBIMH YHCIAMH 3HAYCHHS LEJIBIX CTEICHEH
4rces, KOpHEH HaTypallbHOM CTEIICHU M3 YUCEII, JIOrapu(pMOB YHCEN B IPOCTHIX CIIydasx;

— OIICHUBATh 3HAKHM CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB;

B noBceiHEBHOM KU3HU U IPU U3YYSHHUH JAPYTUX YICOHBIX MPEIMETOB:

— BBITIOJTHSATH BBIYUCIICHUS TIPH PEIICHUH 33129 MPAKTUIECKOTO XapaKTepa,

- BBINOJIHATh TIPAKTUYECKHUE pacyeThl C MCIOJB30BAaHUEM IIPH HEOOXOJAUMOCTH
CIIPABOYHBIX MATEPUAIIOB ¥ BBIYUCIIUTEIHHBIX YCTPOHCTB;

- COOTHOCHTBH PCaJIbHbIC BEIIMYMHBI, XapPAaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA C
WX KOHKPETHBIMH YUCIIOBBIMU 3HAYCHUSIMU;

- UCIIOJIB30BAaTh METOJbl OKPYIJICHHS, NPUOJIMKCHUS ¥ TPHKHIKA TPU PEHICHUU
MPAKTUYECKHUX 33729 TOBCECTHEBHOM JKU3HH.

Ypasnenusn u nepasencmea

- pemats Jjorapudmuueckue ypaBHeHus Buaa loga (bx + ¢) = d u mpocreiiiue
HepaBeHcTBa Bua 10gqax<d;

- pelaTh noKasarelbHbIe ypaBHeHus, Buaa 8 °=d (rae d MOKHO PEACTABHTD B BULE
CTEIEHHU ¢ OCHOBaHHEM a) U HpocTeiiliie HepaBeHCTBa Bua a'<d  (rae d MOXKHO NMpPeCTaBUTh
B BHUJIC CTEIICHU C OCHOBAHHEM a);

- peliath UppaIroHaIbHbIC YPABHEHHUS;

- NPUBOIUTH HECKOJBKO TMPHUMEPOB KOPHEH MpPOCTEHIIEro TPHUTOHOMETPUYECKOTO
ypaBHEHHUs BHIA: sinX = a, COS X = @, tgx = a,ctgx = a, rae a — TabJMYHOE 3HAYCHHE
COOTBETCTBYIOIIEN TPUTOHOMETPUUYECKON (PYHKIINH.

B moBceHeBHOM )KU3HU U TIPU U3YUCHUHU JPYTUX MPEAMETOB:

COCTaBJIATh W pEIlaTh ypPaBHEHUS WM CHCTEMbl YPaBHEHHH IIPH PEIICHUH HECIOKHBIX
NPaKTHYECKHX 3a/1a4.

Dyukyuu

- OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHUSIMM: 3aBUCUMOCTb BEJIMYMH, (QYHKIIMS,
apryMeHT U 3HaueHue (QYHKIUH, O0JIaCTh ONpEeAeNeHUS U MHOKECTBO 3HAUEHHUH (YHKIIMH,
rpaduK 3aBUCHUMOCTH, Ipaduk (GYHKUUH, HYIM (GYHKLIHH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHe Ha YHCJIOBOM IPOMEXYTKE, yObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, Haubobllee 1
HaMMEHbIIIee 3HaueHUe (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, MeprHoAnYecKas pyHKIUS, IEPUO;

- OlepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSMM: CTENEHHas, Jjorapudmuueckas H
nokasaresibHasi QyHKIIUU, TPUTOHOMETPUYECKUE (PYHKIINH;

- pacrio3HaBaTh rpaduKd >JIE€MEHTapHBIX (YHKLUH: CTENEHHOH, JorapupMHUUECKOd U
NoKa3aTeabHON (PYHKIUHI, TPUTOHOMETPUYECKUX (PYHKITHIA;

- COOTHOCUTBH TpapuK{ SJIEMEHTAPHBIX (YHKIMHA: CTENIEHHOH, JIorapu(pMUUECKONH U
MOKa3aTeIbHON (QYHKIMHA, TPUTOHOMETPUYECKHX QYHKIMHA C (opMmyrnaMu, KOTOPHIMH OHU
3a/1aHbl;

- HaXOJUTh M0 TpaduKy NpUOIMKEHHO 3HAYEHUS] PYHKIIMH B 3a/IaHHBIX TOYKAX;

- OIIpeJIeNIATh 10 TpaduKy CBOMCTBA GYHKUIMHU (HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HAYeHUs U T.11.);



- CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMIEH MNpHBEIeHHOMY HaOOpy
yCIIOBHM (ITPOMEKYTKH BO3pacTaHus / yObIBaHMS, 3HaUeHUE (YHKIIMH B 33JJaHHON TOYKE, TOYKH
9KCTPEMYMOB U T.11.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

— ompeneNnaTh 1O TpaduKaM CBOIMCTBa pEalbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HamOopIINe ¥ HAMMEHBIINE 3HAYCHUs, IPOMEKYTKH BO3PACTAHUSA U yOBIBaHUS, POMEKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALUH.

dnemenmol MamemMamuiecKko20 aHaIu3a

— OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHUSMH: NPOHM3BOJIHAs (YHKIHHU B TOYKE,
KacaTenbHast K rpaduky QpyHKIUH, TPOU3BOIHAS (PYHKIUH;

- ONpeNeNIATh 3HAYeHHWE MPOM3BOJHOW (YHKIMM B TOYKE IO H300pakKEHUIO
KacaTeJlbHOU K rpaduKy, IPOBEICHHON B 3TOW TOUKE;

- pemarh HECIOXHBIE 3aadydl Ha TPUMEHEHHE CBSI3M MEXKIY IPOMEKYTKaMHU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIHH, C OJHOH CTOPOHBL, M MPOMEKYTKaMHU
3HAKOIOCTOSHCTBA U HYJISIMU IPOU3BOIHOM 3TON (PYHKLUU — C IPYTOM.

B noBceHEeBHOI KM3HU | TP U3YYEHHUH JPYTUX MPEIMETOB!

- HOJIB3YsICh I'padUKaMH, CPaBHHUBATh CKOPOCTH BO3pacTaHus (pocra, MOBBILICHUS,
YBEJIMYEHUS M T.I.) WIM CKOPOCTH YObIBaHUS (TaJ€HUS, CHM)KEHUS, YMEHBUIEHMS U T.II.)
BEJIMYMH B PeabHbIX IPOLIECccax;

- COOTHOCHTH TpaMKH pEaNbHBIX IPOIECCOB M 3aBUCHMOCTEH C HMX ONHCAHUSIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MEHEeHHsI (OBICTPBII POCT, TIABHOE TIOHM)KEHUE U
T.IL);

- MCTIOJIB30BATh TPAPUKHU PEaIbHBIX MPOIECCOB IS PEIICHHS HECIOKHBIX MPUKIIATHBIX
3aja4, B TOM YHCIIE ONpEeisis o TpauKy CKOPOCTh X0/1a Ipo1iecca.

Teopusa éepoamnocmeit u cCmamucmuKa, 102UKa U KOMOUHAMOpuUKa

— OmnepupoBaTh OCHOBHBIMU ONMCATENBbHBIMU XapaKTEPUCTUKAMU YHMCIOBOTO Habopa:
cpenHee apupMeTniyeckoe, Meinana, HauOoJIbllee 1 HaMMEHbIIIee 3HAUEHUS;

- ONEpPUPOBATh TMOHATUAMHU: YAaCTOTa W BEPOATHOCTh COOBITHA, CIy4alHbIH BBIOOP,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

- BBIYUCIISITh BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCiIa UCXOJI0B.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB:

- OLIEHUBAaTh M CPaBHUBATh B INPOCTHIX CIIydasX BEPOSTHOCTH COOBITHH B peabHOM
KU3HU;

- YUTaTh, COIOCTABIATh, CPAaBHUBATh, WHTEPNPETUPOBATH B MPOCTHIX CIydasx
peasbHbIE TaHHbIE, IPEJICTAaBICHHbIE B BUI€ TA0JIUL, AUarpaMM, ITpaduKoB.

Texcmoegvie 3a0auu

— Pemarp HecnoXHBIE TEKCTOBBIE 337ja4l PA3HBIX TUIIOB;

— aHaAJM3HMPOBATh YCIOBUE 3aJjaui, IPU HEOOXOUMOCTH CTPOUTH JIJIS €€ pelleHus
MaTEeMaTHYECKYIO MOJIENb;

— TOHHMMATh M UCIOJIb30BATH JJIS pEIIeHUs 3a/1aui HHPOPMALIUIO, IPEICTABIECHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3amucH, cXeM, TalJIuI, JuarpaMm, rpadukoB, pUCYHKOB;

— JIeficTBOBATh MO AITOPUTMY, COJIEPKAIIEMYCs B YCIIOBUU 3aauu;

— HCHOJb30BaTh JIOTUYECKUE PACCYKIACHUS MPU PELICHUH 3a/1a4H;

— pabotaTh ¢ U30BITOUHBIMH YCIOBUSIMH, BBIOUpas U3 Bcell nH(OpMAaLUU, JaHHBIE,
HeoOXO0IMMBIE [T PeIlleHUs 3a/1auH;

—  OCYIIECTBIJISTH HECIOKHBIN MepeOop BO3MOXKHBIX PELICHUH, BBIOMPAs U3 HUX ONTHMAIbHOE
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;



— aHATM3HPOBATHh U UHTEPIPETHPOBATH MOTYICHHBIE PEIIICHHSI B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAIEe KOHTCKCTY;

— pemaTh 3a/1a4M Ha pacyeT CTOMMOCTHU MOKYIIOK, YCIIYT, TIO€3/I0K U T.IL.;

— pelaTh HECJIOXKHbIE 33]]a4H, CBSI3aHHBIE C JI0JIEBBIM YY4aCTHEM BO BJIaJIleHUH (pUpMOid,
MPEANPUATHEM, HEABUKUMOCTBIO;

— pelaTh 3a/1a4M Ha MPOCTHIC MPOIIEHTHI (CUCTEMBI CKHJIOK, KOMUCCHH) M HA BHIYHUCIICHUE
CJIO’KHBIX TPOILIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPSTUTOB U HITOTEK;

— pemaTh NpaKTHYECKUE 3314, TPeOyIoIue UCIIOIb30BaHUS OTPHUIIATEIIBHBIX YUCEN: Ha
oIpeJieNIeHUe TeMIepaTyphl, Ha ONpe/esieHIE MOJOKEHHUS Ha BpPEMEHHOM ocH (10 HalIel 3pbl
1 TIOCJIC), HA ABMKCHUE JICHEKHBIX CPEICTB (IPUXO0A/pacxo), Ha ONpe/eIcHUE
TJTyOUHBI/BBICOTHI U T.IL.;

— HCIIOJIB30BaTh MOHATUE MacIITada il HAXOXKICHUS PaCCTOSHUM U JITTMH Ha KapTax, IaHax
MECTHOCTH, TIaHAaX MTOMEIIEHH, BRIKPOWKAX, MPH paboTe Ha KOMIIBIOTEPE U T.II.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

—  peuiath HECJIOXHbIE MPAKTHUCCKUE 3a/1a41, BOSHUKAIOIIUE B CUTYaIUsIX TOBCEIHEBHOM
KHU3HHU.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHSAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
IPOCTPAHCTBE, MapaJUIEIbHOCTD U NEPHIEHIUKYIIPHOCTD MPSMBIX U IJIOCKOCTEH;

- pacrno3HaBaTb ~ OCHOBHbIE  BUJIbl ~ MHOIOIPAaHHUKOB  (IIpuU3Ma,  [HpamMuia,
IPSIMOYTOJIBHBIN Napaienenumnen, Kyo);

- n300paxkaTh M3y4yaeMble (PUIYpbl OT PYKM U C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

- nienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (QUTYp: BUJ
CBEpXYy, COOKY, CHU3Y,

- U3BJIEKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (Urypax,
MIPEJICTABICHHYIO Ha YepTekKax U PUCYHKaX;

- NpUMEHTh TeopeMy I[ludaropa mpu BBIYMCIEHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHUs (KOHYC, IMIUHAP, chepa u 1map);

- HaXOJUTh OOBEMBI U IUIOLIAAM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U Tl
BpaIieHus ¢ IpuMeHeHUueEM GhopMy.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- COOTHOCHUTh aOCTpPaKTHbIE TE€OMETPUYECKHE TMOHATHS W (QakThl C pealbHbIMU
KU3HEHHBIMH 00BEKTaMHU U CUTYaIUsIMHU;

- HCIOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (UTYp IS pEeLIeHus
TUIIOBBIX 3374 IPAKTUYECKOTO COAECPKAHUS;

- COOTHOCHUTB IUIOIIA]IM TOBEPXHOCTEH TeNl OJUHAKOBOW (DOPMBI pa3IMYHOIO pa3Mepa;

- COOTHOCHUTBH 00BEMBI COCY/I0B OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

OlLIEHUBATh (POPMY MPABUIBLHOIO MHOTOTPAHHHUKA TOCIIE CIIUJIOB, CPE30B U T.II. (ONPEesiTh
KOJIMUECTBO BEPIIMH, pedep U rpaHel MOJy4eHHBIX MHOTOIPaHHUKOB).

Bexkmopul u koopounamut ¢ npocmpancmee

- OnepupoBarb Ha 0a30BOM YpOBHE IOHSATHEM JICKApTOBBI KOOPJIMHATHI B
IIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIKH Ky0a U IPSIMOYTOJIbHOTO NIapasuiesienunea



OOyyaromuiicsi Ha yri1yOJIeHHOM YPOBHE HAYUUTCS:

Anzebpa u nauana ananusa

Onemenmul meopuu mroscecme u Mamemamuyeckol 102uKu

CB000IHO OnIepUPOBATh MOHATUSAMH: KOHEYHOE MHOXKECTBO, SJIEMEHT MHOKECTBA,
MOJIMHOXECTBO, IIepeceueHne, 00beTMHEHNE U Pa3HOCTh MHOXKECTB, YUCIIOBBIE MHOYKECTBA
Ha KOOPAMHATHOM NPSAMOU, OTPE30K, HHTEPBaJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, TpauecKoe NpeACcTaBICHNE MHOKECTB Ha KOOPAUHATHOH IJIOCKOCTH;

3a/1aBaTh MHOYKECTBA IIEPEYUCICHUEM U XapAKTEPUCTUYECKUM CBONCTBOM;

OIIEpUPOBATh NOHATUAMHU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHNS, AICTUHHBIC U JIO)KHbBIE
YTBEpKJEHUsI, IPUUYHMHA, CIEICTBUE, YACTHBIN Cllyyail 00LIEero yrBepkIeH!sl, KOHTPIpUMED;
IIPOBEPSTH IPUHAIIEKHOCTD JIEMEHTAa MHOXKECTBY;

HAXO/UTh MepecedeHre U 00bEIMHEHHE MHOXKECTB, B TOM YHUCIIE MPEICTaBICHHBIX
rpaduyecKy Ha YMCIOBOM NPSAMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS 111 000CHOBAHUS UCTUHHOCTHU YTBEPIKJICHUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOMN IPSIMON U Ha KOOPIUHATHOU
IJIOCKOCTH JIJIS1 ONIMCAHUS PeabHBIX MPOLIECCOB U SIBICHUI;

IIPOBOJIUTH JI0KA3aTENIbHBIE PACCYKICHHS B CUTYallUsAX [TOBCEJHEBHOM KU3HU, IIPU PELIECHUN
3a/1a4 U3 IPyTrUX IpeIMETOB

Yucna u BbIPAIICECHUA

CB00OIHO ONIEpUPOBATh MOHATUSMH: HATYPaJIbHOE YMCIIO, MHOYKECTBO HATYPAJIbHBIX YHCEI,
1IEJI0€ YHUCII0, MHOXKECTBO LIEJIBbIX YHCel, OOBIKHOBEHHAS JIPOOb, IeCATUYHAS POOb,
CMEIIIaHHOE YUCJIO, PAITMOHATILHOE YHCIIO, MHOKECTBO PAllMOHALHBIX YHCEN,
HUPPalMOHATILHOE YUCIIO, KOPSHb CTEIECHH N, ACHCTBUTEIBHOE YHCII0, MHOKECTBO
JNEHCTBUTEILHBIX YHCEN, TCOMETPHUYECKAsT MHTEPIIPETAIVS HATYPATbHBIX, IIEITBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

MMOHUMATh U OOBSACHATH PA3HUITY MKy MO3UITMOHHON M HETIO3UITMOHHON CHCTeMaMHt
3aIUCH YHCEIT;

MEPEBOIUTH UMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOIB30BaTh MPU3HAKU AETUMOCTH CYMMBI M IPOU3BEACHUS MTPU
BBITIOTHEHUH BBIYMCIICHUN U PEIICHUH 33]1aY;

BBITIOJTHATEH OKPYTJICHHUE PAIlHOHATBHBIX H UPPANMOHATBHBIX YHCET C 33IaHHON TOYHOCTHIO;
CpaBHHBATH JICHCTBUTEIILHBIC YUCIIa PA3HBIMU CITIOCOOAMH;

yIOPSI0YMBATh YUCIIA, 3alIMCAHHBIEC B BUJIE OOBIKHOBEHHOU U IECATUYHOM IpOOH, YyuCIa,
3aMMcaHHbIe ¢ UCTIONB30BAaHUEM apu(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH cTereHn
ooubie 2;

Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCTIONB30BaTh UX MPU PEIICHUH 3a/1a4;
BBITIONTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BHIPAKESHHM, COIEPIKAIITNX ISHCTBUTELHBIC
9KClia, B TOM YHCJIe KOPHU HATYPAbHBIX CTETICHEH;

BBITIOJTHATE CTaHJIAPTHBIC TOXKISCTBEHHBIC TPEOOPa30BAHUS TPUTOHOMETPUICCKUX,
Jorapu(MUYECKHUX, CTETICHHBIX, HPPAIIMOHATBHBIX BRIPAYKESHUH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJTHATH U OOBSICHITH CPABHEHHE PE3YJIbTATOB BHIYMCIECHUHN MPU PEILIEHUH MPAKTUYECKUX
3aJ1a4, B TOM YHUCJie TPUOIMKEHHBIX BBIUMCICHHM, UCTIONB3Ysl pa3Hble CIIOCOObI CpaBHEHU;
3alUCBIBaTh, CPABHUBATD, OKPYIJIATH YHCIOBBIE JAHHBIE PEAIIbHBIX BEJIMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTaBJIATh M OIICHUWBAaTh pa3HbIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHUS MpPHU PELICHUU
MPAKTUYECKHX 3aja4 U 33a4 U3 APYTruxX y4eOHbIX MIPEeIMETOB



YPCIKHBHMH U HepaeseHncmea

CB000/1HO OnIepUpPOBATh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS
HEPaBEHCTBA, YPaBHEHUE, SBIISIOIIEECS CIEACTBUEM IPYroro ypaBHEHMs, ypaBHEHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs ypaBHEHUH;

peuaTh pa3Hble BUAbl YpAaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-i1 ¥ 4-1 cTeneHel, IpoOHO-pallMOHAIbHBIC U UPPALIMOHATIBHBIC,

OBJIa/IETh OCHOBHBIMU THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALIMOHATIBHBIX,
CTENEHHbBIX YPAaBHEHUN U HEPABEHCTB U CTaHJAPTHBIMM METO/IaMHU UX PEIICHUN U IPUMEHSATh
UX IPU PEUICHUH 33/ad4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTHh TeopeMy BueTa [u1s perieHnst HeKOTOPhIX YpaBHEHUI CTENIEHHU BhIILIE BTOPOI;
IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCWJIBHBIX IIPE0OPa30BaAHUAX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

BII4/IETh METOJIaMU PELICHHS YPaBHEHHI, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METOT
pemeHust 1 000CHOBBIBATH CBOI BBHIOOD;

UCIOJIb30BaTh METO] MHTEPBAJIOB IS PEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paIMOHAaTIBHBIX U BKIIOYAIONIUX B c€0s1 UppaIliOHATbHBIC BEIPAKCHHUS,;

pelarh anredpandeckue ypaBHEHHsI U HEPaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anreOpandeckuM U rpapuyecKiuM METOJaMu;

BJIAJIETh PA3HBIMU METOJIaMH JI0Ka3aTEeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHS B LEJIbIX YHUCIIAX;

1300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33/1aBaéMble YPaBHEHUSIMHU, HEPABEHCTBAMU U MX
CUCTEMaMU;

CBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPE00Pa30BaHUs [IPU PELICHUN YPaBHEHUN U
CUCTEM ypaBHEHHI

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTABJIATH U peLIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIEHUN 3a]1a4 APYTUX
y4eOHBIX IPEAMETOB;

BBITIOJIHATH OLEHKY MPaBIONOA00uUs pe3yIbTaTOB, OIYyYaeMbIX MPU PEIIEHUH Pa3IU4YHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;
COCTAaBJIATH U PELIaTh YPABHEHUSA U HEPABEHCTBA C NTapaMETPaMHU IIPU PELICHUU 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, ONHMCHIBAIOIINE PEATBHYIO CUTYALHIO
WJIY TIPUKJIAIHYIO 33/1a49y, MHTEPIPETUPOBATh IIOJyYCHHBIE PE3YIIBTATHI;

UCIIONIb30BAaTh MPOTPaMMHBIE CPEACTBA NPU PEHICHHH OTIENBHBIX KIACCOB YPaBHEHHH U
HEPaBEHCTB.

Dyukyuu

Brnanets moHATHAMU: 3aBUCUMOCTD BEJTHMUYUH, (QYHKIIHS, apTYMEHT U 3HaueHue QyHKIUH,
00J1acTh ONpeeNeHHUsI U MHOKECTBO 3HaYeHUN (YHKINH, IrpaduK 3aBUCUMOCTH, TpaduK
GbyHKIUY, HyId QYHKIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTAHUE HA YHCIIOBOM
IPOMEXYTKe, yObIBaHUE HA YHCIOBOM IIPOMEKYTKe, HauOoJIbIlIee 1 HAaUMEHblIIee 3HaUeHUe
(GYHKIIMM Ha YUCIIOBOM MPOMEXKYTKE, epruoandeckas GyHKIIHs, IepUol, YeTHAs U HeUeTHast
(GYHKIMU; yMETh IPUMEHATh 3TH MOHATHS IIPU PELICHUH 33/1a4;

BJIQ/IETh MOHATHEM CTENeHHAas! PYHKIIMS; CTPOUTH €€ rpaduK U yMeTh MPUMEHSTh CBOICTBa
CTETNIEHHON (YHKIIMH MPH PEIICHUHU 3a]a4;

BJIAJICTh MOHATUSAMU TOKa3aTeNIbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTH UX IpauKU U yMETh
MIPUMEHSTh CBOMCTBA MOKa3aTeNIbHON (YHKIIMU MIPH PEIICHUHN 3a]1a4;

BJIAJIETh MOHATHEM JorapudmMudeckas GyHKINS; CTPOUTH €€ rpaduK U yMETb IPUMEHSTh
CBOMCTBa Jlorapu(pMUUECKOi QyHKIMH IPU PELIeHNH 33/1a4;



BJIQJICTh MOHATUSMU TPUTOHOMETPUUECKUE (PYHKIIUHU; CTPOUTH UX IPaUKU U YMETh
IPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (DYHKIUM NTPU PELICHUH 3a7ay;

BJIAJICTh MOHATHEM OOpaTHAsA (HYHKIMS; TPUMEHSITH 3TO MOHATHE MIPH PELICHUHU 33/1a4;
MPUMEHSTH MIPH PEIICHUHU 3a7a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IIEPHOTUIHOCTH,
OTPaHUYECHHOCTb;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIHII;

BJIAJIeTh MIOHATUAMH YUCIIOBAsI 1OCIEI0BATEIbHOCTD, apu(hMeTHUECKast 1 reoMeTpruIecKas
IIPOrpeCCus;

MPUMEHSTH [IPH PELLICHUH 337a4 CBOMCTBA U MPU3HAKU apU(PMETHYECKON 1 T€OMETPHUIECKOM
IIPOrPECCUML.

B noeceomnesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

OIIpEeNIeNIATh 1O TpadrKaM U UCIIOIb30BaTh ISl PEIICHHS MTPHUKIIAAHBIX 33/1a4 CBOMCTBA
peabHBIX MIPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIlINe M HAUMEHbIINE 3HaYeHuUs,
MIPOMEXYTKH BO3pAaCTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHUMIITOTBI, TOYKH Meperuoa, Iepuos u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPEIeNIATH O TpaduKaM MPOCTEHIINE XapaKTEPUCTHKH MTEPUOANIECKHUX MTPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U JIp. (aMIUIUTY/1, IEPUOJ U T.I1.)

Dnemenmovl mamemamuyueckKozo ananusd

Brnanets nmoHsTHeM 0€CKOHEYHO YOBIBAIOIIAs FEOMETPUUECKask IPOrPECcCusi U yMETh
MPUMEHSTh €r0 IIPU PEIICHUH 3a/1a4;

MIPUMEHSATD JIJISl PEIICHUS 3314 TEOPUIO TIPEICIIOB;

BJIAJIETh HOHITUSIMHU O€CKOHEYHO OOJIbIINE U OSCKOHEYHO MaJIbl€ YHUCIIOBEIE
MOCJIeIOBATEILHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJIbIIINE U OECKOHEYHO MaJIbie
MOCJIEIOBATEILHOCTH;

BIIQJICTh MOHATHSIMHU: POU3BOIHAS (DYHKIIUHU B TOUKE, POU3BOIHAS ()YHKIUY;
BBIYUCTIATH MPOU3BOAHBIE DTIEMEHTAPHBIX (DYHKIUH U UX KOMOWHAIUI;

HCCIeNoBaTh PYHKIIMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,

CTPOUTH TpaPUKU U MPUMEHATH K PEIICHUIO 3a]1a4, B TOM YHCIIE C TapaMeTPOM;
BIIQ/IETh MOHATHEM KacaTelbHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTh €r0 MPH PEIICHUN
3aJ1ay;

BJIAJIETh TOHATHUSMU TTepBOOOpa3Hasi PyHKIUs, ONPEICTICHHBIN HHTETPAT,

npuMeHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee clIeCTBUS AJIsl peLIeHUs 3a1a4.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIAJIHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, q)HBI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHNEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

Texcmoevie 3a0auu

Pematp pa3Hble 3a1aui NOBBILIEHHON TPYIHOCTH;

aHAJIM3UPOBATh YCIOBHE 337a4l, BEIOUPATH ONTUMAJIBHBINA METO]I PEIIeHUs 3a1a4H,
paccMmarpuBasi pa3JIMuHbIE METOIBI;

CTPOMUTH MOJIEJIb PEIlIeHus 3a7auu, IPOBOIUTh JOKa3aTeIbHbIE PACCYKIECHUS TPHU PEIICHUN
3ajauu;

pemaTthb 3aj1auu, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA, BEIOOpa
ONTUMAJILHOTO PE3YJIbTATa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJTYyUCHHbIE PELICHHS B KOHTEKCTE YCIOBHS 3a4a4H,
BBIOMPATH peIIeHus], He IPOTUBOpPEYAIe KOHTEKCTY;

MEPEBOUTH MPHU PELICHUH 3a/1a4l HHPOPMAIIUIO U3 OJTHOM (POPMBI 3aIlliCH B IPYTYIO,
UCIOJIB3YS PU HEOOXOIUMOCTH CXEMBbI, TaOJINIIbI, FPpaUKH, TUarpaMMBbl.



B noeceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:
pelaTh IpaKTHYECKUE 3aJa4i U 33Ja4d U3 IPYTUX IPEeIMETOB

T'eomempus

— Bnagers reoMeTpruecCKMMHU OHATUSAME IPU PEILICHNU 3a]1a4 ¥ IPOBEICHUN
MaTeMaTHYECKUX PaCCYKICHHIA;

—  CaMOCTOSATENFHO (POPMYJIUPOBATH ONPEACICHNS TEOMETPUIECKUX (UTYp, BBIIBUTATh
THIIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKAX TEOMETPUYECKUX (QHUTyp U 0OOCHOBBIBATH MIIN
OIIpOBEpraTh UxX, 0000IIaTh WM KOHKPETHU3UPOBATh PE3YNIbTaThl HA HOBBIX Kilaccax (Guryp,
IPOBOANTH B HECTIOKHBIX CTydasx KiaccH(pUKauio GUryp 1mo pasimaHbIM OCHOBAHUSM;

— HCCIIE0BATh YEPTEXH, BKIIOYas KOMOUHAIIMH (QUTYpP, U3BJIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBhIBATH MHGOPMAITUIO, TIPEJCTABICHHYIO HA YePTEkKax;

— pemiath 3a/1a4ud FTeOMETPHYECKOTO COJICP)KaHMsI, B TOM YHCIIE B CUTYalUsAX, KOT/1a allTOPUTM
peLICHUs HE CIeyeT SIBHO U3 YCIIOBHS, BBIIOIHATH HEOOXOJMMBIE ISl PELICHUS 3a/1aui
JOTIOJTHUTEIBHBIE TOCTPOSHHS, UCCIIEAOBATh BOZMOKHOCTh IIPUMEHEHUS TEOpeM B (HopMyIT
ISl peILICHNUs 3a/1a4;

— yMeTbh (OpMYIHPOBATH U IOKA3bIBATH TEOMETPHUECKUE YTBEPIKICHHS,

—  BIIQJIETh TOHATHSMH CTEPEOMETPUH: TIPU3Ma, NapajuIeIeuIe]1, MUPaMHuIa, TETPadIp;

— HMMETh MPEICTaBICHUS 00 aKCHOMaX CTEPEOMETPHUH U CIIEICTBUSIX U3 HUX U YMETh
NPUMEHSTh UX NIPU PEIICHNUU 3a/1ay;

— yYMETb CTPOUTH CEUEHHSI MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/Ia CIIE/IOB;

— UMETh MPEJICTaBICHUE O CKPEUIMBAIOIINXCS TPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI ¥ pacCTOSTHUE MEKITY HUMH;

— TNPUMEHATH TEOPEMBI O MAPALICIHHOCTH MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE MPH
peIIeHIH 3a/1a4;

— yMeTb IPUMEHSATH NapajuielbHOE IPOSKTUPOBAHKE AJIs U300paxeHus Quryp;

— yMeTb IPUMEHSATH NEPIEHAUKYIIPHOCTH MPSIMOM U IUIOCKOCTH MPH PEIIEHUH 3a]1a4;

—  BJIQJIETh MOHATHSIMU OPTOrOHAJILHOE IPOEKTUPOBAHUE, HAKJIOHHBIE U UX MTPOEKIIUH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEPIEeHANKYIIpaxX NPy PEIICHUH 3a/1a4;

— BJIQJIETh MOHATHIMHU PACCTOSHUE MEXY (PUTYypaMU B IPOCTPAHCTBE, OO NEpIIEHANKYIISP
JIBYX CKPEIIMBAIOLIMXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEILICHUH 3aa4;

—  BIIQJIETh TIOHSATHEM yTOJl MEXIY MPSMOH ¥ IMJIOCKOCTBIO U YMETh MIPUMEHSTH €T0 MPH
pelIeHIH 3a/1a4;

—  BJIQJIETh MOHATHSAMMU JABYTPAHHBIN YTOJI, YTOJI MEX]y IUIOCKOCTSMH, MEPIEHANKYIISIPHbIE
IUIOCKOCTH M YMETh MPUMEHSTh UX MIPU PELICHUH 3a/1a4;

—  BIIQJIETh TIOHATHSIMH MTPU3MA, TTApaJUIEIICTIUIIE]] U TIPUMEHSTh CBOMCTBA ITapaJuIeyIeuIe/1a
MIPH PELICHUH 3a7ay;

—  BJIQJIETh MOHATHEM NPSIMOYTOJIbHBIN Mapasieenune]l ¥ IPUMEHATh €ro IpU PelIeHun
3ajau;

—  BIIQJICTh TIOHATHSIMH MTUPAMUJIA, BHJIBI TUPAMUJL, DJIEMEHTHI TPABUILHON MTUPAMHUIBI U YMETh
MPUMEHSTH UX MIPH PEIICHUH 3a]1ad;

— MMEeTh MpEeJICTaBIeHUE 0 TeopeMe Diiiepa,IpaBUIIbHBIX MHOTOTpaHHUKAX;

—  BIIQJIETh TIOHSATHEM IUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IIPUMEHSTH €T0 MPH
peIIeHIH 3a/1a9;

—  BJIQJIETh MOHATHAMM Tella BpalleHus (LWIMHIP, KOHYC, Iap U cdepa), UX CeYeHUs U yMETh
NPUMEHSATH UX MIPH PELICHUH 3aj1ay;

—  BIIQJICTh TIOHATHSIMH KacaTeIbHBIE MPSMBIE U IUIOCKOCTH M YMETh IPUMEHSTh U3IIPH
pellIeHIH 3a/1a9;



— WMETh MPEACTABICHUS O BIIMCAHHBIX M OMUCAHHBIX chepax U yMeTh MPUMEHSTh UX MPU
pelIeHnH 3a]1ay;

—  BJIAJIETh MOHATUSAMHU 00BEM, 00BEMBI MHOTOIPAaHHUKOB, TEIl BPAIICHUS U IPUMEHSThH UX MIPH
pelIeHuu 3a/1ay;

— UMETb NPEACTaBICHUE O pa3BepTKE LMIUHAPA U KOHYCA, IUIOU[ad MOBEPXHOCTU MWIMHIPA U
KOHYyCa, YMETbh IPUMEHSTh UX MPU PELUICHUH 3a/1a4;

— WMETh NMPEACTABICHUE O TUIOMIAIU CHEPhl M YMETh MPUMEHSTH €0 MPU PEIICHUH 3a/1a4;

— yMeTh pemaTh 3a7a4d Ha KOMOWHAIIMY MHOTOTPAHHUKOB U TEJl BPAILICHUS;

— HMETb NPEJCTaBICHUE O MOJ00UU B MPOCTPAHCTBE U YMETh PEIIATh 337a4d Ha OTHOIIICHUE
00BEMOB U TUIONIA/ICH TOBEPXHOCTEH TOJOOHBIX QUTYD.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBIISITh C UCIOJIb30BAHUEM CBOWMCTB I€OMETPUYECKHUX (DUTYp MATEeMATHYECKUE MOJESTH JJIs

pelleHuss 3aja4y MPaKTUYECKOro XapakTepa U 3aJady W3 CMEKHBIX IUCIMIUIUH, UCCIIEIOBATh

MOJIY4YeHHBIE MOJICJIM U UHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmopui u koopounamui 6 npocmparncmee

— Bnaners NOHATHUSAME BEKTOPHI U MX KOOPAWHATBL;

— YMETb BBINOJIHATH ONEPAIIUH HaJl BEKTOPaAMHU;

— HCIOJB30BaTh CKASIPHOE MPOU3BEICHUE BEKTOPOB IPH PEIICHUH 33/1a4;

— TPHUMEHATH YPaBHEHUE IJIOCKOCTH, (POPMYITY PACCTOSHUS MEXKTYy TOUKaMH, YpaBHEHHE
cdepsl IpH peLICHUH 3a7ay;

— TIPUMEHATH BEKTOPBI K METOJI KOOPAMHAT B IIPOCTPAHCTBE MPH PEIICHUH 33/1a4.

I/Icmopu;l mamemamuku
— Hwmets MMpEACTAaBJICHUEC O BKJIIAAC BBIAAOIIUXCA MATCMATUKOB B PA3BUTHUC HAYKH,
— IIOHHUMATb POJIb MAaTCMATHUKHU B PAa3BUTHHU Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METO/IBI JI0KA3aTENbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U BBIIOJIHAThH
OIIPOBEPKEHUE;

— TPUMEHSTH OCHOBHBIE METO/Ibl PEILIEHHUS MAaTEMAaTUYECKUX 3a/1a4;

— Ha OCHOBE MaTe€MaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE XapaKTEPU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOLIEr0 MUPa U IMTPOU3BEICHUNA UCKYCCTBA;

— TPUMEHTHh MpOCTEHIllne NpPOrpaMMHBIE CpPEACTBA U  3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPY PELIeHNH MaTeMaTHYeCKUX 3ajiay;

— TI0JIb30BATHCS MPUKIAJAHBIMU MPOrpaMMaMH M IPOTrpaMMaMHi CUMBOJIBHBIX BBIYMCICHHUN JUIS
HCCIIEJOBaHUS MaTEMaTHYeCKUX OObEKTOB.

OoOvyyarormumiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u evipasicenus

— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAs OKPYKHOCTh, TPaJycHasl Mepa yria, BeIUUYMHA yIia, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB, MMEIOIINX
MIPOU3BOJILHYIO BETMUHHY;

— BBINOJIHATE apu(pMETUYECKHE JEUCTBUS C LENbIMUA U PAllMOHAIBHBIMU YHCIIAMU;

— BBITIOJIHATh HECJIOKHBIE MPE0Opa3OBaHUsl YHUCIOBBIX BBIPAXKEHHUH, CoOAepKaIIuX
CTETIEHU YHucell, TN00 KOPHU U3 YHCel, JIUOO0 Jorapu(mbl yuced;

— CpaBHMBATh pallOHaJIbHbIE YHCIa MEXKAY COOOi;



— OIICHUBATh M CPAaBHUBATh C PAIMOHATBHBIMH YHCIAMH 3HAYCHUS LEJBIX CTEICHEH
yucell, KOpHEH HaTypaJibHOM CTENeHU U3 YKce, Jorapu(MoB Yrces B MPOCTHIX CIyYasx;

— OILICHUBATh 3HAKW CUHYCa, KOCUHYCA, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB;

B noBcenHEeBHOM KM3HU U MIPH U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— BBITIOJIHATH BBIUUCIICHHUS MIPU PEIICHUH 33/1a4 MPAKTUUECKOTO XapaKTepa,

— BBINIOJIHATh IPAKTHUUECKUE pacueThl C HCIOJIB30BAHHEM IPH HEOOXOIMMOCTH
CIIPaBOYHBIX MaTEPUAJIOB U BHIYUCIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTH peajbHble BEIMUMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYXAIOIIEr0 MHUpaA C
WX KOHKPETHBIMH YUCIIOBBIMU 3HAYCHUSIMU;

— UCIIOJIb30BaTh METOJbl OKPYIJICHUS, NPUOMIKEHUS W NPUKUAKU TpPU  PELICHUU
MPaKTUYECKUX 3a/1a4 TTOBCEAHEBHOM KU3HU.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, IOKa3aTelbHble W JiorapuMuUyeckue ypaBHEHHUS U
HEPaBEHCTBA, MPOCTEUIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMS, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BAaTh METOJbI PEIICHMS YPAaBHECHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIM «4aCTHOE PABHO HYIIO», 3aMEHA [IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

- n3o0pakaTb Ha  TPUTOHOMETPUUYECKOW  OKPY)KHOCTH  MHOXECTBO  PELICHUH
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

- BBIIIOJIHATh OTOOP KOpPHEW YpaBHEHHM WM PELIEHUII HEPABEHCTB B COOTBETCTBHUM C
JIOTIOJIHUTEIbHBIMU YCIOBUSMH U OTPAaHUYECHUSMH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYIHX YUeOHBIX IIPEIMETOB:

- COCTABJIATh U PELIATh YPABHEHMS, CUCTEMbl YPAaBHEHHUI U HEPABEHCTBA IIPU PELICHUU
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

- UCIIOJIb30BAaTh ypPAaBHEHUS W HEPAaBEHCTBA U1 IIOCTPOCHMS M HCCIEIOBaHUS
IIPOCTEHIINX MAaTEMAaTUYECKUX MOJIEIIEH pealbHbIX CUTYalluid WM TPUKJIAIHBIX 3a7a4;

YMETb HHTEPIPETUPOBATH IOJYYECHHBI IpU PEIICHUM YpPAaBHEHMS, HEPABEHCTBA WU
CHCTEMBI pe3yibTaT, OLEHUBATh €T0 MPaBA0No001e B KOHTEKCTE 3aJaHHON peabHOM CUTyalluu
WU TIPUKJIATHOM 3a/1a4H.

Dyukyuu

- OnepupoBaTh MOHATUSAMH: 3aBUCUMOCTh BEJIMYMH, (DYHKIUS, apryMEHT U 3HaueHUe
GyHKIMKM, 00NacTh OIpeNe’IeHUs] U MHOKECTBO 3HAYEHHM (YHKIMH, TpapuK 3aBUCUMOCTH,
rpaduk GyHKUUU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pAaCTaHUE HA YHCIOBOM
IPOMEXKYTKE, yObIBaHHME HAa YHUCIOBOM IPOMEXKYTKE, HauOOJIblllee M HaWMEHbIIEe 3HaueHUe
(GYHKLIMU Ha YHCIOBOM INPOMEXKYTKE, NMepHoAnuecKas (yHKIHUs, MEepHoJ], YeTHas M HeYeTHas
byHKIINN,

- OIIEpUPOBATH MOHATUSAMU: CTENEHHAs, Jorapudmudeckas 1 nokasareiabHas GyHKLIUH,
TPUTOHOMETPUUYECKHE (DYHKIUH;

- OTpeeNsATh 3HaUeHHe (PYHKLUMU MO 3HAUYEHUIO0 apryMEHTa MPH Pa3IMYHbIX Ccriocobax
3ajaHus QYHKIIHNHY,

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;

- ONHUCBHIBaTh TO TpaduKy M B MPOCTEHIIUX ciaydasx Mo ¢(opmyse IMOBEIAECHUE H
cBOMcTBa (PYHKIUH, HAXOAUTH MO TpaduKy GYHKINN HAUOOJbIINE U HAMMEHBIIINE 3HAUECHUS;

- CTPOUTH 3CKHM3 Trpaduka (GYHKIMH, YIOBJIETBOPSIOUIEH NPUBEACHHOMY Habopy
yCIIOBHM (TPOMEKYTKH BO3pacTaHus/yObIBaHMsI, 3HaU€HWE (PYHKIIMU B 3aJIaHHOW TOYKE, TOYKH
IKCTPEMYMOB, HYJI (YHKIMH U T.]I.);

- pelmarh ypaBHEHMS, TMPOCTEUINE CHUCTEMbl YpaBHEHUM, WCIOJb3Ysl CBOMCTBa
GyHKIMHN 1 UX TpapUKOB.



B noBceHEeBHOM KU3HU U ITPU U3YUEHHUH JPYTUX YYEOHBIX MPEIMETOB:

- OIpeNeNIATh MO rpadukaM M HCHOJIB30BATh Ui PELICHHs MNPUKIATHBIX 3a/1ad
CBOWCTBA pEabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONbIINE W HAWUMEHBIIWE 3HAYCHHS,
IPOMEKYTKH BO3PACTaHUs U YObIBaHMS (DYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYyalUu;

-ONpEeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTUKH IMEPUOANYECKUX IIPOLIECCOB B
OuosI0rNN, SKOHOMHUKE, My3bIKE, PAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)

dnemenmol Mmamemamuueckozo ananu3a

- OmnepupoBarh MOHATUSMHU: IPOU3BOIHAS (PYHKIMHU B TOYKE, KacaTeslbHas K rpaduky
¢byHKLIMY, TPOU3BOAHAS PYHKIINY;

- BBIUHCIIATE  MPOM3BOAHYIO  OJHOWIEHA, MHOTOWIEHA, KBaJIpaTHOTO  KOPHS,
IPOU3BOAHYIO CYMMBI (DYHKIIN;

- BBIUUCIIATh MPOU3BOIHBIC 3JEMEHTApHBIX (DYHKIMA M MX KOMOHMHAIUM, HCIIONIB3YS
CIpaBOYHBIC MATEPHAIBI;

- UCCIe0BaTh B TPOCTEUIIMX Cily4asx (YHKIMM HAa MOHOTOHHOCTb, HaXOJIHTh
HauOONbIINE W HAUMEHBIINE 3HA4YeHHUs QYHKIHUHA, CTPOUTh TpapUKH MHOTOWICHOB H
NPOCTEHIINX PAIIMOHABHBIX (DYHKIMIA C MCIIOIb30BAaHUEM ariiapaTa MaTeMaTHUECKOTO aHATN3a.

B noBceqHeBHOM )KU3HU U TIPU U3YUCHHUU IPYTUX YIEOHBIX IPEIMETOB!

- pemarhb MPUKIAIHBIE 3aa4d U3 OMONOTHUH, (PH3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IPEJMETOB, CBSI3aHHBIE C UCCIIEJOBAHHEM XapaKTEPUCTUK PEalIbHBIX MPOIECCOB, HAX0XKICHUEM
HanOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS H T.IL.;

- MHTEPIIPETUPOBATH MOJTyYEHHBIE PE3YIbTATHI.

Teopus eeposamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMH OIMCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupMeTHIecKoe, MeInaHa, HanOOoJIbIliee M HANMEHBIIICEe 3HAUCHUS;

— OTIEpUPOBATh TOHATUSMHU: YacTOTa U BEPOSATHOCTb COOBITHUS, CIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMH COOBITHUSIMU;

- BBIYHCIISTH BEPOSTHOCTH COOBITHI HA OCHOBE TIOJICUETA YHCIIa HCXOJIOB.

B noBcenHEBHOM KHU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

— BBIYUCIISATH WM OLIEHUBATh BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMpATH MOIXOMASIINE METOIBI IPEICTABICHUS U 00pabOTKU JaHHBIX;

YMETh pelllaTh HECIOKHbIE 33/1a4l Ha MIPUMEHEHHUE 3aKOHa OOJBIINX YHCET B COIMOJIOTHH,
CTPaxOBaHWH, 3]IPABOOXPAHCHHH, OOECICYCHHH OC30IMACHOCTH HACEJICHHS B UpPE3BBIUANHBIX
CUTYaIUAX

Texcmosvie 3a0auu

— Pemartp 3a1aun pa3HbIX THIOB, B TOM YHCJIE 33JJa4l TOBBIIIEHHON TPYAHOCTH;

— BBIOMpaTh ONTUMAJILHBIM METOJT PEeLlIeHUs 3a7jauu, pacCMaTpUBasl pa3IMdHbIe METO/IbI;

— CTPOMTH MOJEIb PELIEHUS 3a4auH, IPOBOIUTH J10Ka3aTEIbHBIE PACCYKICHUS;

— pemaTh 3a/1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUIi, BbIOOpa
ONTUMAJILHOTO PE3YJIbTATa;

— aHaAJM3HMPOBATh U MHTEPIIPETHUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBHS 331a4H, BHIOMPATh
pellieHuns, He MPOTUBOPEYallle KOHTEKCTY;

— TepeBOAMTH IPU PELICHUH 3a/1a41 HHPOPMALIHIO U3 OJHON (OPMBI B IPYTYIO, UCIIONIB3YS
pU HEOOXOIMMOCTH CXEMBbI, TAOIUIIBI, IpaUKU, TUarpaMMbl;

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— pelaTh NPaKTUYECKUE 3a7au U 337a4u U3 APYTUX NPEeaMETOB.



T'eomempus

— OnepupoBaTb MOHATUSAMHU: TOYKa, MpsMas, IJIOCKOCTh B  IPOCTPAHCTBE,
HapajyIeNIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEHH;

— MPUMEHSATH ISl pEIICHUs 3a]1a4 TeoMeTpuyeckre (akThl, €CIH YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH opme;

- pelmiaTh 3aJaud Ha HAXOXIEHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3laMm Win
JIrOpUTMaM;

— nenath (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATh U NPe0OpPa30BbIBaTh HHPOPMALIUIO O T€OMETPUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

— OPUMEHSATh TeoOMEeTpUYecKkue (akThl Ui pelleHus 3axad4, B TOM YHCIE
IIPEIII0JIaratoliuX HECKOJIBKO I1aroB pelIeHHUS;

- OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;

- (bopMyIHpOBaTH CBOWCTBA U IPU3HAKH DUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

- BJIQJIETh CTAHJAPTHOM KiaccuduKanueil NpOCTPaHCTBEHHBIX (uryp (mUpaMupsl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOIIAM MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISTh PACCTOSIHUSI U YTIJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp Ul PEIICHUs 3a/a4 MPAKTUYECKOro
XapaxkTepa ¥ 3a7a4 u3 Apyrux oodjsacrei 3HaHU.

Bexkmoput u koopounamut ¢ npocmparncmee

- OnepupoBarh MOHATHSAMH JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MO1YJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIYy ABYMsS TOYKAMU, CYMMY BEKTOPOB U IPOU3BE/IECHUE
BEKTOpPA Ha YMCJI0, YTOJI MEX1Y BEKTOpPaMH, CKAJISIPHOE NPOU3BECHHE, PACKIIAbIBATH BEKTOP 110
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTth npocTeiiye 3aJaun BBEIEHUEM BEKTOPHOTo Oasuca.

O6V‘IaIOU_II/II\/’IC$I Ha VTJIV6JICHHOM YPOBHE NOJYYHUT BOSMOXHOCTb HAYUYUTHCA !

Onemenmul meopuu mHoscecme u MaAmMemMamuyecKkoll 102uKu

JlocTrnxeHnue pe3ysibTaToB

— (CB000JHO ONEeprpOBaTh MOHITUSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
MIOJIMHO’KECTBO, ITepeceueHne, 00beIMHEHUE U Pa3HOCTh MHOYKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, HHTEPBAJ, IOJIyHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON
TOUYKOM, Tpaduyeckoe MpeICTaBICHUEe MHOKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

— 3aJjaBaThb MHOXECTBA IIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;

— OIEpUPOBATh MOHATUSMU: YTBEPKIECHUE, OTPUIIAHUE YTBEPKIECHUS, UCTUHHBIE U JIOKHBIE
YTBEPKICHUS, IPUUMHA, CICICTBHE, YACTHBIN CIIy4ail 00IIero yTBEpKICHUS, KOHTPIIPUMED;

— TPOBEPSTH NPUHAAIEIKHOCTH JIEMEHTa MHOXKECTBY;

— HaxOJWTb NepeceyeHre U 00bEIMHEHUE MHOKECTB, B TOM YHCIIE IPEACTABICHHBIX
rpaduUecKy Ha YMCIOBOM MPsIMON M HAa KOOPJMHATHON TNIOCKOCTH;

— TPOBOJAUTH JOKa3aTeNIbHbIE PacCYXACHUS Ui 000CHOBaHMSI HICTUHHOCTH YTBEP KICHUH.

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:



KCIOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NIPSAMOM U Ha KOOPJAUHATHOU
IJTIOCKOCTH JIJIsI ONMCAHUs PeajibHBIX MPOIECCOB U SIBJICHUI;

MMPOBOAWUTL AOKA3ATCJIBHBIC PACCYKACHUA B CUTyallUAX HOBCGHHQBHOﬁ JKU3HHU, IPU PCUHICHUU

3aJ1a4 U3 JPYyTUX MPEIMETOB

ONEPUPOBATH IMOHATUEM ONPEAEIICHUSI, OCHOBHBIMHU BUJIAMH ONPEIEIICHUI, OCHOBHBIMU
BUJAMU TEOPEM;

IIOHUMATh CYTh KOCBEHHOTO JIOKa3aTeJIbCTBA;

OIEPHUPOBATH MOHATUAMHU CYETHOTO U HECUETHOTO MHOXECTBA;

MPUMEHSATh METOJI MAaTEMATUUYECKON MHIYKIIMH ISl TPOBEJCHUS PACCYKICHUN U
JIOKA3aTeNbCTB U IIPU PEIICHUH 33]1a4.

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U A3BIK JIOTUKHU I OIIMCAHUS PEAIbHBIX
IPOIIECCOB U SBJICHUH, P PEIICHUH 33]a4 APYTHX yIEOHBIX IPEIMETOB.

Yucna u BbIPAIICECHUA
I[OCTI/I)KGHI/IC pPE3yIbTaTOB

CB000IHO ONIEpUPOBATh MOHATUSMH: HaTYypaJIbHOE YMCII0, MHOYKECTBO HATYpPAIbHBIX YHCEl,
1L[€J10€ YHCII0, MHOYKECTBO LIEJIbIX YKCel, 0ObIKHOBEHHAs! IpO0b, 1eCATUYHAS JpOOb,
CMELIaHHOE YHCIIO, PALMOHAIBHOE YKHCII0, MHOXKECTBO PALIMOHATIBHBIX YUCET,
HppaLMOHAIILHOE YUCII0, KOPEHb CTENEHU N, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JeUCTBUTENBHBIX YUCEII, FEOMETPUUECKAsi HHTEPIIPETalusl HATYpAJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

IIOHUMATh U OOBSICHATH PAa3HULYy MEKAY MO3ULUOHHON U HETTO3ULIMOHHOHN cUCTeMaMHu
3aIlUCH YUCET;

[IEPEBOUTH YMCIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOJIb30BaTh IPU3HAKHU JAECITUMOCTH CYMMBbI U IPOU3BEACHUS IIPU
BBIIIOJTHEHUH BBIYMCIICHUH U PEIICHUH 33/1a4;

BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHACEN € 3alaHHON TOYHOCTBIO;
CpaBHMBATh J€HCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMU;

YHOPSAA0OYMBATh YKCIA, 3aIUCAaHHbIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOMN Ipo0H, Yucia,
3aMMCaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTEeNeHn
Oopie 2;

Haxoauth HOJ[ m HOK pa3nbiMu criocobaMu 1 UCOIb30BaTh UX IIPU PEILIEHUU 3a7a4;
BBITIOJIHATH BBIYUCIICHUS U TIPe0Opa30BaHus BEIPAXKEHUM, COJIEpKaNX JeHCTBUTEIbHBIE
4KClia, B TOM YHCJI€ KOPHU HaTYPaJIbHBIX CTETICHEN;

BBINOJIHATE CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHMsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATILHBIX BBIPAXKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBSICHSTH CpaBHCHHUC PE3YJILTATOB BBIYHCIICHUI IIpH pCIICHUHN ITPAKTUYCCKUX
3aaa4, B TOM 4YHUCJIC HpI/I6J'II/I)KCHHBIX BLI‘II/ICJ'ICHI/II\/’I, HCIIOJIb3YA pa3HbIC CITOCOOBI CpaBHeHHﬁ;
3alMCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PEAJIbHBIX BEJIMYHH C
HCIIOJIb3OBAHHUEM PA3HBIX CUCTEM U3MCPCHU,

COCTaBJIATb W OLCHUBATH pPa3HBIMU croco0aMy  YHCIIOBBIE BBIpAXCHUA IIpU PCIICHHUU

NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTuX YyU4eOHbIX IPEeIMETOB
CBOOOJTHO OTIEPHPOBATH YNCIIOBBIMH MHOXKECTBAMH TIPH PEIICHUN 3a71ad;
MMOHUMATh IPHYUHBI K OCHOBHBIE HJIEH PACITUPEHHS YHCIOBBIX MHOXKECTB;
BJIQJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACITUMOCTH IIPH PEIICHUN CTAaHIAPTHBIX 33124
UMETh 0a30BbIE MPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;
CBOOO/THO BBITIOJTHSATH TOKIECTBEHHBIE MPEOOPA30BAHMS TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAKCHUH;
BIaseTh popmyinoii 6nHoma HeloToHa;



IIPUMEHSITH [IPU PELICHNUN 3a]a4 TeopeMy O JinHelHoM npeacrasiaeHu HO/J;
MIPUMEHSATH NPHU peleHnn 3aaad Kuraiickyto Teopemy 06 ocTaTkax;

MIPUMEHATH IIPU PelIeHnH 3aaa4d Manyro teopemy Depma;

YMETh BBIIOJIHATH 3alIUCh YUCJIAa B IO3ULMOHHOW CUCTEME CUUCIICHUS;

MPUMEHSITDH [IPU PELICHUHU 33]1a4 TEOPETUKO-UYHCIOBbIE (PYHKIIMH: YUCIIO U CyMMa JIeTTUTeNeH,
dbyHKIMIO DHnepa;

MPUMEHSTH NIPH PEILICHUHU 3aj1ay IeTHbIe APoOu;

IPUMEHSTH [IPU PEIICHNHU 33JaYMHOTOWIEHBI C 1EUCTBUTEIbHBIMU U 1IEJIBIMU
koa(purmenTamu;

BJIA/IETh MOHATUSIMU NIPUBOIUMBIN ¥ HEIPUBOJUMBIN MHOTOUIEH U IPUMEHATD UX IIPU
pelieHny 3a1ay;

MIPUMEHSITh MPU perieHnu 3a1a4 OCHOBHYIO TeOpeMy alreOphl;

OPUMEHSTh TPU PELICHUH 3a7ad MpocTelinne (QYHKIMM KOMIUIEKCHON TIepeMeHHOM Kak
reOMEeTPUYECKUE TPEOOPa3OBaAHMS.

Ypaeueuu}l U HepaseHncmea
I[OCTI/I)KGHI/IC pPE3yIbTaTOB

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTrOro ypaBHEHUS, YPaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs yPaBHEHUH;

pelarh pa3Hble BU/bl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHEHUs 3-i U 4-i1 cTeneHel, JpoOHO-pallMOHAIbHbBIE U UPPALMOHAJIbHBIE;

OBJIa/I€Th OCHOBHBIMU THIIAMHU II0KA3aTEeNbHBIX, JJOrapu(pMUUECKUX, UPPALIUOHATIBHBIX,
CTENEHHBIX YPAaBHEHUI U HEPABEHCTB M CTAHIAPTHBIMU METOAaMHU MX PELICHUH U IPUMEHSTh
UX MIpU PELICHUH 33]1aY;

IPUMEHSATh TeopeMy be3y K peleHuio ypaBHeHuil;

IIPUMEHSTH TeopeMy Buerta Juist perieHns HEKOTOPbIX YpaBHEHUI CTEIIEHHU BhILLE BTOPOIA;
MTOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPABHOCWIIbHBIX ITPEOOPa30BaAHUAX
YpaBHEHUI U yMETh UX JI0OKA3bIBaTh;

BJIaJIETh METOJJaMH PELLICHHs ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METOJ]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

MCI0JIb30BaTh METO]] MHTEPBAJIOB IS PEIIEHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMOHAIBHBIX U BKJIIOYAIOLIUX B c€0s1 MppalliOHaIbHbIE BBIPAXKEHNUS;

pemaTh anredpanyeckue ypaBHEHHUs] U HEPAaBEHCTBA U UX CHUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 3a7laBaéMble YpaBHEHUSMHU, HEPABEHCTBAMH U UX
CHUCTEMAMHU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUSI IIPU PELIEHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh M pelIaTh YpPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI TP PEIICHUH 33]1a4 IPYTUX
Y4eOHBIX TIPEIMETOB;

BBITIONHSATH OLIEHKY MPaBIOMO00us Pe3yIbTaTOB, OTYyYaeMbIX MPU PEIICHUH Pa3TUYHBIX
ypaBHEHUM, HEPABEHCTB U X CUCTEM IPHU PEUICHUH 33/1a4 IPYTHX yU4EeOHBIX MPEAMETOB;
COCTaBJISITh M pelIaTh YPAaBHEHUS M HEPABEHCTBA C TapaMeTPaMHU MPHU PEIICHUH 3a71a4
JIPYTUX YIEOHBIX TIPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, ONMKCHIBAIOUIUE PEATIBHYIO CUTYaIUIO
WJTU TIPUKJIQIHYIO 3a/1a9y, HHTEPIPETUPOBATh TOJIyYCHHBIC PE3YJIbTATHI;



HCII0JIb30BaTh MPOTPAMMHBIE CPEJICTBA MPHU PEIICHUH OTIEIbHBIX KJIACCOB YPABHEHUH U

HEPABEHCTB

— cBOOOIHO ONPEEIATH TUI M BEIOUPATh METO/ PELICHUS MTOKAa3aTeIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB, MPPALIMOHAILHBIX YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB, UX CUCTEM;

— cBOOOJIHO peniaTh CUCTEMbI TMHEHHBIX YPAaBHEHUI;

— peuaTb OCHOBHBIE THIIBI YPaBHEHHUI U HEPABEHCTB C TapaMeTpamy;

— TPUMEHATH IPU pelleHnu 3aaa4u HepaBeHcTBa Ko — byHskoBckoro, bepnyiu;

— UMETb NPEACTaBICHUE O HEPABEHCTBAX MEXK/Y CPEIHUMU CTEIICHHBIMHU.

Dyukyuu

JlocTrkeHust pe3ybTaToB:

— Brnagers NOHATHAMH: 3aBUCUMOCTD BETUYMH, PYHKIUS, apryMEHT U 3HAYeHUE (PYHKIUH,
00J1acTh ONpeAeNCHUS U MHOYKECTBO 3HaYCHUH (PyHKINH, rpaduK 3aBUCUMOCTH, TpapuK
GbyHKUIMHU, HYTW QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE HA YUCIOBOM
IPOMEXYTKE, yObIBAHUE HA YNCIOBOM IIPOMEKYTKE, HAanOOJIbIIIee 1 HAUMEHbIIIEEe 3HAYCHNE
(GYHKLIMHU Ha YMCIIOBOM IIPOMEXYTKE, epuoindeckas (yHKINA, IepUO/], YEeTHAS U HeYeTHas
(GyHKINU; yMETh IPUMEHSTH 3TH MOHATHS TP PELICHUH 3a/1a4;

— BJIQJIETh MIOHATHEM CTENeHHas (PyHKIM; CTPOUTH €€ rpaduK U yMeTh IPUMEHATh CBONCTBA
CTETIeHHON (YHKIIMU MPH PEIICHUH 33124,

— BJIQJIETh NOHATHSMHU NOKa3aTelnbHas (QYHKLHNSA, SKCIIOHEHTA; CTPOUTh UX IpauKU U YMETh
IIPUMEHATh CBOICTBA OKA3aTeIbHON (QYHKIIUM MIPH PELLICHUU 3a]iay;

—  BIIQJICTh MOHATHEM JIoTapumuyeckast QyHKIHS; CTPOUTH €€ rpaduK U yMETh IPHUMEHSTh
CBOMCTBA JIoTapu(MUIECKON (PYHKIMH IPH PELICHNN 33/1a4;

—  BJIQJIETh NOHATHAMU TPUTOHOMETpUYECKHE QYHKIHUU; CTPOUTH UX TpaUKU U yMETh
IPUMEHATh CBOICTBA TPUTOHOMETPUYECKUX (QYHKIUI NPH pEeLLICHUH 3ajiay;

— BIIQJICTh MOHATHEM OoOpaTHas (PyHKIHS; IPUMEHSATH 3TO MMOHATHE NP PEIICHUH 33124,

— TPUMEHATH NP PEIICHUH 3a]1a9 CBOWCTBA (PYHKIUIT: YETHOCTD, IEPUOTUIHOCTH,
OTPaHUYEHHOCTH;

— TPUMEHATH NPU PeIIeHUH 3a]a4 IpeoOpa3oBaHus rpa@uKoB QyHKIMIA;

—  BIIQJIETh TOHSATHSIMH YHCIOBAs TIOCIIE0BATENILHOCTD, apU(PMETHIECKAs U TeOMETpUIeCcKast
MIPOTPECCHUS;

— TPUMEHATH NPU PEeIIeHUH 3a]1a4 CBOWCTBA U MPU3HAKH apU(PMETHUECKON U reoMeTpuIecKoi
IIPOrpeECCUi.

B noeceonesnotl srcusnu u npu uzyuenuu Opyeux yueoHwvix npeomMemos:

—  OHpeAensaTh Mo rpadukaM 1 UCIOIb30BATh JJIs PEIICHUS MPUKIATHBIX 3a]]a4 CBOUCTBA
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH (HanOobIlIne U HAUMEHbIIINE 3HaYeHUS,
MIPOMEXYTKH BO3pACTaHUsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Mepernoda, nepuoi 1 T.11.);

— HHTEpPIPETHPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOW MTPAKTUYECKON CUTYALINH;.

ONpeneNaTh IO TpapuKaMm TPOCTEHIINE XapaKTePUCTUKHA IEPHOANYECKUX TPOIECCOB B

O61oJI0THH, SKOHOMHUKE, MY3bIKE, PAIHOCBI3U U JIp. (aMIUIMTY1a, IEPUOA U T.I1.)

—  BIIQJICTh TIOHSATHEM aCHMIITOTHI H YMETh €T0 IPUMEHSTH IIPH PEIICHUH 3a71ay;

— TPUMEHATH METOJBI PEIICHHsI TPOCTeHIHX AU HepeHITHATFHBIX YPaBHEHHH MTEPBOTO H
BTOPOTO TIOPSIIKOB.

dnemenmovr MamemamuiecKko20 aHanu3a

JlocTrKeHHs pe3yIbTaToOB:

— Bnaners nonsitueM 6ecKOHEYHO yObIBaIOLIasi TeOMETpUYecKasi MPOTPeccHsi U yMETh
IIPUMEHSATH €TI0 IIPU PELICHUH 3a7a4;

— IPUMEHSATH JUIS PELICHUS 3a1a49 TEOPHUIO IIPENIEIIOB;



—  BJIAJIETh OHATUSAMU OECKOHEUHO OOJIBIINE U OECKOHEUHO MaJIble YHCIIOBBIC
MOCJIEZI0BATEIBHOCTH U YMETh CPAaBHHUBATH OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJjble
I10CJIEI0BATEIBHOCTH;

— BJaJIeTh NOHATUSAMU: IPOU3BOHAS QYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIIHUH;

—  BBIYUCIISTH IPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIMM U UX KOMOMHAIIHIA;

— uccrneaoBath GyHKIUKA HA MOHOTOHHOCTD U DKCTPEMYMBIL;

— CTPOUTbH rpadUKu U MPUMEHSITH K PEUICHHUIO 33/a4, B TOM YHCJIE C TapaMEeTPOM;

— BJaJIeTh OHATHEM KacaTelbHas K rpa@uKy GyHKIIMU U yMETh IPUMEHSATD €ro IPU PelIeHUuU
3azauy;

— BJIAJIETh NOHATUSAMU TIepBOOOpa3Has (YHKIUS, ONPEICICHHBINA HHTETPAI;

— npuMeHATh Teopemy Hrelorona—JIeitOHuna u ee cneacTBUs Uil pEIICHUS 3a]1a4.

B noeceomnesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomemos:

peliaTh NPUKIAHBIC 3a1a4H U3 OUOJIOTUH, PUNKH, XUMHH, YKOHOMUKH U APYTUX

IIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapAaKTEPUCTHUK MPOLIECCOB;

UHTEPIPETUPOBATH MOTYUCHHBIE PE3yIbTaThI

— cBOOOJIHO BJIaJIETh CTAHJAPTHBIM aNapaToM MaTEMaTHYECKOI0 aHaJIn3a JUIsl BBIYMCIICHUS
MIPOU3BOIHBIX (PYHKITUH OJHOM MEPEMEHHOM;

— cBOOOJHO MPUMEHSTH anmnapaT MaTeMaTUYECKOro aHajau3a JJis UCCcieoBaHus PYHKIUN U
MOCTPOCHHUSI TPA(PHUKOB, B TOM YUCIIE UCCIETOBAHUS HA BBHITYKIOCTb;

—  OIepUpOBaTh MOHATHEM TIEPBOOOPa3HON (DYHKIINU AJIs PEIICHUS 3a1a4;

— OBJIQJIETh OCHOBHBIMU CBeIEHUAMHU 00 nHTerpane Hptorona—JIeitOHuna u ero npocrenmmx
MIPUMEHEHHUSIX;

— ONEPHUPOBATH B CTAHJIAPTHBIX CUTYAIUSX MPOU3BOIHBIMU BBICIINX MOPSIAKOB;

— YMETh IPUMEHSATH IIPH PEIICHUH 33]1a4 CBONCTBA HEMPEPBIBHBIX (DYHKITUH;

— yMETh IPUMEHATH IIPU PELIEHUN 3a/1a4 TeopeMbl Beliepmpacca;

— YMETh BBINOJHATH MPUOIMKCHHBIC BHIYUCICHHS (METO/IbI PEIICHUSI YPAaBHEHUH, BEIUUCICHUS
OTIpe/IeIEHHOTO UHTErpana);

— yYMETh IPUMEHSATH MPUIIOKEHNE TPOU3BOAHON U ONPENETEHHOTO UHTErpajia K PEIICHUIO
3a/1a4 €CTECTBO3HAHUS;

BIIAJICTh TOHATUSIMU BTOpasi MPOU3BOJIHAS, BBIMYKIOCTh Tpaduka GYHKIUM U YMETh

UCCIIeIOBAaTh (DYHKIIMIO HA BBIMYKIIOCTD.

Teopu}l eeponmnocmeﬁ u cmamucmuka, jiocuka u KOM6unamopul<a

JlocTrKeHHs pe3yIbTaToOB:

— OneprpoBaTb OCHOBHBIMH OIKCATEbHBIMH XapaKTEepUCTUKaMU YHCIIOBOIO Habopa,
MOHATHEM I'eHepalbHasi COBOKYITHOCTh M BIOOPKOI U3 HEE;

— OHepupoBaTh MOHATUSAMH: YACTOTA U BEPOSITHOCTb COOBITHS, CyMMa M IIPOU3BEJICHHE
BEPOSITHOCTEH, BBIYMCIISATH BEPOATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YUCIIa UCXO/I0B;

— BJaJIeTh OCHOBHBIMU MOHATHSIMH KOMOMHATOPUKU U YMETh UX IPUMEHSTH [IPU PEIICHUN
3a/1a4;

— HMEeTh Npe/ICTaBIeHUue 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

— HMMETb NPEACTABIEHUE O AUCKPETHBIX U HENPEPHIBHBIX CIIyYallHbIX BETUYHMHAX U
pacnpeeseHusIX, 0 HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

— HMETh NPEJCTABICHUE O MATEMATUYECKOM OXUJAHUU U JUCIIEPCUH CIyYaliHbIX BEINYHH;

— HMMETb NIPEACTABIEHUE O COBMECTHBIX PACIPEAEIEHUAX CIIydalHbIX BEINYNH;

— TIOHHMMATh CYTh 3aKOHA OOJIBIIMX YUCEN U BEHIOOPOYHOIO METO/1a U3MEPEHUS BEPOSITHOCTEH;

— HMMETb NPEACTABIEHUE O HOPMAIBHOM PACIIPENEICHUH U TPUMEpPaX HOPMaIbHO
pacnpeeNIEHHbIX CIIy4ailiHbIX BEJINYMH;

— HMETb NPEJCTABICHUE O KOPPEISILIUMN CIIyYalHbIX BEJIUYHH.

B noeceonesnoti sHcuznu u npu uzyveHuu Opy2ux npeomemos:



BBIUUCIIATH WKW OLICHUBATL BCPOATHOCTHU COOBITHH B peaHBHOfI KH3HU,

BBIOMpATh METOBI TIOJXOSIIETO MPEICTaBICHHS U 00paOOTKU JaHHBIX

UMETh MPEJCTABICHUE O EHTPAIBHOM MPEICIIbEHON TeOpeME;

UMETb MPECTABICHHE O BHIOOPOUYHOM K02 (p(PHILIMEHTE KOPPENSAIUH U JIMHEHHOHN perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THIIOTE3HI,
O CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETh MPEJICTABICHUE O CBSI3U SMIMPHUCCKUX U TEOPETUIECKUX PACTIPEICIICHHIA;

UMETb MPECTABICHUE O KOAUPOBAHUH, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMHU MOHATHAMH Teopuu rpados (rpad, BepimHa, pedpo, CTerneHb
BEPIIUHBI, TyTh B Tpade) U yMEeTb MPUMEHATh UX MPH PEIICHUU 33]1ay;

UMETh MPEJICTABICHUE O JEPEBBAX U YMETh IPUMEHSTH IIPU PEIICHUH 3a/1a4;

BJIAJICTh MIOHSTUEM CBSI3HOCTh U YMETh IIPUMEHSITH KOMIIOHEHTHI CBSI3HOCTH IIPU PEILICHUN
3ajay;

YMETh OCYLIECTBIIATH IyTH IO pedpam, 00X0 bl pedep U BepIInH rpada;

UMETH MPEJCTaBICHHE 00 SMUJIEPOBOM M FaMHIBTOHOBOM ITYTH, UMETh IPEICTABICHUE O
TPYIHOCTH 337a4H HaXOXKICHHUS TaMIJIbTOHOBA ITyTH;

BJIQJICTh MOHITUSMHU KOHEYHBIE U CUCTHBIE MHOXKECTBA U YMETh UX MPUMEHSATH TP PEIICHUH
3ajay;

YMETh IPUMEHATh METOJ] MAaTEMaTUYEeCKOH NHTYKIINY;

YMETh IPUMEHSATH PUHLUI {UpHXJIe TPH PELICHUH 3a/1a4.

T'eomempuas

Wwmets npeacraBieHne 00 akCHOMaTUYECKOM METO/IE;

BJIAZICTh IIOHATUEM T€OMETPUYECKHUE MECTA TOUEK B IIPOCTPAHCTBE U YMETh IPUMEHATH UX
JUIsl pelleHus 3a1a4;

YMETb IPUMEHSATH ISl PEIICHUs 3a7a4 CBOMCTBA INIOCKUX U JABYTPAHHBIX YTJIOB,
TPEXTPAHHOI'O yIjia, TEOPEMbI KOCUHYCOB U CUHYCOB JJIs TPEXTPAHHOTI'O yIJia;

BJIAJIETh NIOHATUEM NEPIEHANKYIIAPHOE CEUEHHUE NPU3MBbI U YMETh IPUMEHSATH €r0 NpU
pelIeHny 3a1ay;

HMMETH NPEACTaBICHUE O JBOMCTBEHHOCTHU IIPAaBUIIbHBIX MHOIOTPAHHUKOB;

BJIAZICTh NIOHATUSAMHU LIEHTPAIbHOE U NapaJlIEIbHOE IIPOEKTUPOBAHUE U IPUMEHATH UX IIPU
IIOCTPOECHUH CEYEHUN MHOTOIPAHHUKOB METOI0M IIPOEKIUH;

HMMETH IPEJCTABICHUE O Pa3BEPTKE MHOTOI'PAHHMKA M KpaT4alIlleM ITyTH Ha IOBEPXHOCTH
MHOI'OTPaHHUKA;

HMMETH NPEJCTaBICHUE O KOHUYECKUX CEUEHUSX;

UMETb MPEJCTABICHNE O Kacalouxcs chepax 1 KOMOMHAIMM TeJl BPALLIEHUs U YMEThb
IIPUMEHATH UX IIPU PELICHUU 3a/1a4;

MIPUMEHSITH [P PELICHNUH 3a]a4 (pOpMyITy pacCTOSTHUS OT TOUYKHU J0 INIOCKOCTH;

BJIaJIETh pa3HBIMU CIIOCOOAMU 33aHUS PSIMON ypaBHEHUSAMHU M YMETh IPUMEHSTh MIPU
peLIeHnN 3a/1ay;

IIPUMEHSATH [IPY PEIICHNUH 334a4 U JOKA3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U METOJ
KOOP/IMHAT;

UMETH MpeJCTaBIeHHE 00 akcoMax 00beMa, MPUMEHATh (OPMYIIbI 00bEMOB
MIPSIMOYTOJIBHOTO ITapaJuIeIICIUIIEe a, IPU3MbI U IIMPAMUJIBIL, TETPAdApa IIPU PELICHUH 3a1a4;
MIPUMEHSTh TEOPEMbI 00 OTHOLIEHHUSIX 00BEMOB MPHU PELICHUH 3a/1a4;

MPUMEHSTh UHTErpall JUIsl BHIYMCIEHUS 00BEMOB 1 TOBEPXHOCTEH Tel BpalleHus,
BBIYHCIICHUS IO cheprudecKkoro mnosica 1 00beMa IapoBOro Ciosi;

HMMETH IIPEJCTaBICHUE O IBUKECHUX B IPOCTPAHCTBE: MapaAIICIIbBHOM IIEPEHOCE, CHMMETPUU
OTHOCHTEJIBHO TUIOCKOCTH, HEHTPAIBHOW CHMMETPUH, TOBOPOTE OTHOCUTEIBHO MPSAMOH,
BUHTOBOW CUMMETPUH, YMETh IIPUMEHATD UX IIPU PELICHUH 3a1a4;



— HMETb NPEJCTaBICHUE O IJIOMIAIA OPTOrOHATBLHON MPOEKIINH;

— HMETh NPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAaHHOM YIJIE U IPUMEHSATh CBOMCTBA
IJIOCKUX YIJIOB MHOI'OTPAHHOTO yIJia IPU PELICHUH 3a/ay4;

— WMETh MPEACTABICHUS O MPEOOPa30BaHUU NOI00US, TOMOTETUN U YMETh MPUMEHSTh UX MIPU
pelLIeHnH 3a/1a4;

—  YMETh pelaTh 3a/1a4u Ha IUIOCKOCTH METOJaMU CTEPEOMETPUH;

YMETb MPUMEHATH POPMYIIbl 00BEMOB MPHU PELICHUH 3a/1a4.

Bexkmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToOB:

— Bnazners NOHATHAMY BEKTOPBI U UX KOOPAUHATHI;

— YMETb BBINOJHATH ONEPALUN HaJ BEKTOPaMH;

— HCHOJb30BaTh CKAIPHOE ITPOU3BEACHNUE BEKTOPOB IIPH PEILICHUN 3a]aY;

— TNPHUMEHATH YPaBHEHUE IJIOCKOCTH, (OPMYILY PACCTOSHHS MEXKLy TOUKAaMH, YpaBHEHHE
cdepsl IpH peLICHUH 3a7ay;

— TPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IPOCTPAHCTBE TP PELICHUHU 33124

— HaxoAWUTh 00bEM MapajieienuIesa u TeTpa3apa, 3aJaHHbIX KOOPAXHATaAMU CBOUX BEpILUH;
— 3ajJaBaTh NPSMYIO B IPOCTPAHCTBE;

— HaXxOAWUTb PACCTOSTHUE OT TOYKU J0 IUNIOCKOCTH B CUCTEME KOOP/IMHAT;

HaXOJUTh PACCTOSIHUE MEXJIy CKpEIIMBAIOIIMMMCS NPSIMbIMH, 33JaHHBIMU B CHUCTEME
KOOp/IMHAT.

Memoovt mamemamuxu

JlocTr>KeHUs pe3yIbTaToB:

- IMETh IIPEJCTABJICHNE O BKJIAJIE BBIJAIOLINXCS MaTEMaTUKOB B Pa3BUTHE HAYKU;

- IOHUMATh POJIb MATEMATHUKHU B pa3BuTuu Poccun

— HCIOJIb30BAaTh OCHOBHBIE METO/BI 10Ka3aTeIbCTBA, IPOBOAUTH TOKA3aTEIbCTBO U BBIIIOIHATh
OIIPOBEPKEHHUE;

— IPUMEHATh OCHOBHBIEC METO/IbI PEILICHUS MATEMAaTUUECKUX 3a1a4;

— Ha OCHOBE MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BATh KPACOTY U
COBEPLICHCTBO OKPYXKAIOLIET0 MUpa U POU3BEICHUM UCKYCCTBA;

— IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI{UOHHBIE
CUCTEMBI IIPY PEIICHUN MaTEMATHYECKUX 33/1a4;

MI0JIB30BAThCA NPUKIAJHBIMA IIPOrpaMMaMU U INPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHUSI MAaTEMAaTUYECKUX O0OBEKTOB

— IPUMEHATHh MAaTEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLIEro MUpa
(MozenrpoBaHue PU3NIECKUX MPOLIECCOB, 3aJa4l SKOHOMUKH).

(I)OprI U ME€TOAbI OLICHUBAHUA

B pesynpraTe arTecranuu N0 y4yeOHOM NUCHUIUIMHE OCYIIECTBISETCS KOMILJIEKCHAs
IIPOBEPKA CIECAYIOINX 3HAHUN U YMEHUM:

OueHKa 3a npakmudeckoe 3ansimue
OHeHKa «OTJIMYHO» CTaBUTCA B TOM CJIy4dac, €CJIMU: H3JIOKCHHUEC IMOTYYCHHBIX 3HAHWI B

MUCbMEHHOW (oOpME TIONHOE, B COOTBETCTBHH C TpPEOOBaHUSAMH Yy4eOHOW MPOTpPaMMEI;
000CHOBAaHHOCTh  JACHCTBUN, (OPMYIMPOBKAa BBIBOJOB U  OOOOIICHWI; MPaBWIBHOCTH



MOJYYEHHBIX Pe3yIbTaTOB, OTCYTCTBHE BBIYMCIMTEIBHBIX OMIMOOK; OpraHU3alysi COOCTBEHHOM
JEATCIIBHOCTH, CaMOCTOSATEIbHOE IPUMCHCHHE 3HAaHWMM B IIPAKTHUYECKOH JCATEIBHOCTH,
BBIIIOJIHEHME 3aJJaHUI KaK BOCIIPOU3BOIAILEIO, TAK U TBOPYECKOTO XapaKTePa;

OrneHka «XOpOII0» CTaBUTCS, €CIIM U3JI0’KEHHE MOIYYEHHBIX 3HaHUM B MUCBMEHHOM (opme
MIOJTHOE, B COOTBETCTBUU C TPeOOBaHMAMHU y4eOHOW MpOrpamMmbl; 0OOCHOBAHHOCTH JEHCTBHIA,
HETOYHOCTh B  (OPMYJIHMPOBKE BBIBOAOB; JIONYCKAIOTCS OTAEIbHbIE HE3HAUUTENIbHbIE
BBIYUCIUTENbHbIC OMIMOKU; B OpraHU3allMy MPAKTUYECKON M CaMOCTOSTENbHOU JAEATEIbHOCTH
BO3MOHa HeOoJIbIIast TOMOILb IIPENo1aBaTells;

OrneHka «yJ0BJIETBOPUTEIBHO)» CTABUTCS, €CJIU U3JI0KEHUE MOJIyYEHHBIX 3HAHUI HEIOJIHOE,
OIHAKO DJTO HE MPENATCTBYET OCBOEHHUIO IIOCIEAYIOUIEr0 MPOrpaMMHOIO MaTepHaa;
JIOITYCKAIOTCS OT/IEIbHbIE CYIIECTBEHHBIE OIIMOKH, UCIIPABIISIEMbIE C IOMOIIBIO MPETIOAaBATENIS;
UMEIOTCA 3aTPYAHEHUS IpU 000CHOBAaHUU JEMCTBUI M (OPMYJIMPOBKE BBIBOJOB; HEAOCTATOUHAS
CaMOCTOATENIBHOCTE B IIPAKTHMYECKOW  JCATEIBHOCTM W BBIIOJHEHHUM  3aJaHUM
BOCIIPOM3BOJAILETO XapaKTepa;

OneHKa «HEYAOBIETBOPUTEIIBHO» CTABUTCS B TOM CIIydae, U3JI0KEHUE y4eOHOro MaTepuaia
HEMOoJIHOe, OeCcCHCTEMHOE; HMEIOTCSl CYIIECTBEHHbIE OLIMOKHM, KOTOpbIE Yy4alluics HEe B
COCTOSIHMM HCIIPABUTH JaK€ C MOMOLIBIO IIPENOIABATENSL; HEYMEHUE MPOU3BOIUTE IIPOCTEHIIINE
olepalyy CUHTEe3a U aHajlIu3a, JieflaTb 0000IEHNS U BBIBO/bI, OPraHU30BbIBATh IPAKTUYECKYIO U
CaMOCTOSITEIIBHYIO NEATEIbHOCTD;

Oyenka ymenuii pewiams 3a0ayu

Onenka "OTIMYHO" CTABUTCS B TOM CIIy4ae, €CJIU: B JJOTHYECKOM PacCyKICHUH U pEeIICHUN
HeT OIMOOK, 3a/1a4a perIeHa paliioHaIbHBIM CIIOCOO0M;

OneHka «XOpOIIO» CTaBUTCS, €CIM B JIOTHYECKOM pPACCYKICHHH U pEIICHUH HET
CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelieHa HEepalMOHAIBHBIM CIIOCOOOM WM JOMYIIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OIIHNOOK;

OneHka «yJOBIETBOPUTEIbHO» CTABUTCS, €CIM B JIOTMYECKOM pPACCYKICHHU HeT
CYIIECTBEHHBIX OINMOOK, HO JOMYIIECHA CYIIECTBEHHAS OIMOKAa B MAaTEMaTHIECKUX pacuérax;

OrneHka «HEYJIOBIETBOPUTEIBHO» CTABUTCSA B TOM Cllydyae, €ClIM MMEIOTCS CYIIECTBEHHbIE
OIIMOKH B JJOTMYECKOM PACCYKIIEHUH U B PEIICHUH;

Oyenka npu npogeoenuu KOHMpOoIbHbIX padbom

Onenka "OTIMYHO" CTAaBUTCS B TOM Cily4ae, €Clid: pabdoTa BBINOJHEHA MOJHOCTHIO; B
JIOTMYECKUX PACCYKICHUAX U 00OCHOBAaHHUM PEIIEHUS HET MPOOEsIOB U OIIMOOK; B PEIIEHUH HET
MaTeMaTHYECKUX OMIMOOK (BO3MOYKHA OF[HA HETOYHOCTH, OMHCKA, HE SBIISIOIIASCS CIICACTBUEM
HE3HaHMS WM HEMOHUMAaHUs y4eOHOro Marepuania);

OlleHKa «XOpOIIO» CTaBUTCSA, €CJIH. padoTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAHUS
IIaroB pEIIeHUs] HEeIOCTaTOYHbI (€cIM yMeHHEe OOOCHOBBIBATH PACCYXKAEHUS HE SBISAETCA
CIeIUATLHBIM OOBEKTOM TPOBEPKH); JOMYIIEHA OJHA OIMMOKAa WM JBa — TPH HEJOUYeTa B
BBIKJIaJIKaX, PHUCYHKaX, 4epTexax WM rpadukax (ecid 3TH BHUIBI pabOTHl HE SBISUIUCH
CHelHalIbHBIM 00bEKTOM IIPOBEPKN);

OrneHka «yJIOBIETBOPUTEIBHO» CTaBUTCS, €CIH: JIOMYIIEHBl 0ojee OJHOM OIMMOKU MU
Ooiee ABYX — TpeX HEJOYETOB B BBIKJIAIKaX, YepTekax Wi rpadukax, HO oOydarommuics
BJaJieeT 00s13aTeIbHBIMA YMEHUSIMH I10 TIPOBEPSIEMOI! TeMe;

OrneHka «HEYIOBJIETBOPUTEIBHO» CTABUTCS B TOM CITydae, €CIIH: MMEIOTCS CYIIeCTBEHHBIC
OLIMOKH, MOKa3aBIIMe, YTO OOydJaIoOUIMiics He BlIaZeeT 00g3aTeNbHBIMH YMEHUSIMH IO JTaHHON
TEME B ITOJTHON Mepe;

Oyenka 3a ycmmuolii omeem



Onenka "oTIM4YHO" CTaBUTCS B TOM CIIy4ae, €CJIM: IIOJHO PACKPBITO COAEpKaHUE MaTepuaa
B 00beMe MNpEeNyCMOTPEHHOM IMpPOrpaMMOd M Y4EOHHMKOM; H3JI0KEH MaTepuan I'paMOTHBIM
A3BIKOM B ONPEICIIEHHOM  JIOTMYECKOM  IOCIIEOBATE€IbHOCTH, TOYHO  HCIOJIB3Ys
MaTeMaTHYECKy0 TEPMHHOJIOTUIO U CUMBOJIMKY; IPABUJIBHO BBINOJHEHbl PUCYHKH, YEPTEXH,
rpaduKy, COIYTCTBYIOIIME OTBETY; IOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUYECKHUE
HOJIOKEHHUS KOHKPETHBIMM HpPHUMEpaMH; MPOJEMOHCTPHUPOBAHO YCBOEHHE DPAHEE H3Y4YEHHBIX
COITYTCTBYIOIIUX BOMIPOCOB, C(HOPMUPOBAHHOCTH M YCTOWYMBOCTH HCIIOJIB3YEMBIX MpHU
0o0paboTKe yMEHUH U HaBBIKOB; OTBEThl CaMOCTOATENBbHO 0€3 HaBOAALIMX BOIIPOCOB

npenoaaBarcyidi, BO3MOXKHBI OJHa — JBC€ HCTOYHOCTH IpPHU OCBCUICHHUHN BTOPOCTCIICHHBIX
BOIIPOCOB HJIM B BBIKJIaAKax, KOTOPBIC o6yqa10m1/n71c>1 JICTKO HCIpaBHUJI 110 3aMCYaHHUIO
npenoaaBaTeiii,

OrneHka «XOpOIIO» CTaBUTCS, €CIU: OTBET YJOBJIETBOPSET B OCHOBHOM TpPEOOBAHUSM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM MMEET OJUH M3 HEJOCTATKOB: B U3JIOKEHUHU JIOMYILIECHbI
HeOoJIbIINe MTPOOEIIbl, HE UCKa3UBIINE MATEMAaTHYECKOE CO/IepKaHUE OTBETA; AOMYIIEHbI OAUH —
JIBa HEJI0YeTa MPHU OCBEIICHUH OCHOBHOT'O COJIEPKaHUSI OTBETA, UCHPABJICHHBIC MO 3aMEYaHUIO
mpenojaBarenis; JONYyIIeHbl omubka wuiax Oojee ABYX HEJOYETOB IIPU  OCBEIEHUU
BTOPOCTENIEHHBIX BOINPOCOB WM BBIKJIAJKAX, JIETKO HCIPABIEHHBIE 10 3aMEYaHHIO
MpernoaBaTens;

OneHka «yJOBJIETBOPUTEIBHO» CTABUTCSA, €CIIM: HEIOJIHO U HEIMOCIIEA0BATEIbHO PACKPBITO
coJlep’kaHHEe MaTepHualia, HO IMOKa3aHO o0llee MOHWMaHHE BOIPOCa M MPOJEMOHCTPUPOBAHBI
YMEHUs, TOCTATOYHBIC MJIsi JAJIbHEHIIEro YCBOCHHS MaTepHasia, UMEIHNCh 3aTpyJHEHUS WU
JIOTIYIIIEHBI OLTMOKH B ONPEAETICHUH MOHATHH, UCIIOIb30BAHUHM MaTEMaTHUYEeCKONH TEPMUHOJIOTHH,
YepTeKax, BBIKJIAJKAX, HCIPaABICHHBIE TOCIE  HECKOJbKHMX  HABOISIIMX  BOMPOCOB
npenoAaBaresns; o0y4Jaroluics HEe CHOpPaBUICS C MPUMEHEHHE TEOPHH B HOBOW CHUTYaIlUHU IMPHU
BBITIOJTHCHUH TPAKTUYCCKOTO 3aJ[aHUs, HO BBIMOJHWI 3aJaHUS O00SI3aTEIIBHOTO  yPOBHS
CJIOKHOCTH TI0 JAHHOU TeMe; MPU 3HAHUU TEOPETUUYECKOr0 MaTepuasa BhIsIBJICHA HEJOCTaTOUHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABHIKOB

OLeHKa «HEYJIOBJIETBOPUTEIBHO» CTABUTCS B TOM Clly4ae, €CIM HE PACKpPhITO OCHOBHOE
cojiepaHue y4eOHOro Marepuana, OOHapyKEHO HE3HAaHHE WM HETIOHMMaHHWE OOJbIIEH WIN
Haubosee BaXKHOM 4yacTh y4eOHOTO MaTepuaia; JOMYIICHbI OIMOKU B ONpeIelIeHUH MOHATHUH,
MIPU MCTOJB30BAaHIHM MAaTE€MAaTHUYE€CKOM TEPMUHOJIOTHH, B PUCYHKAX, YepTexKax WU rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIUX BOMPOCAX MPENOo1aBaTeNsl.



KoHTpoJIbHO — OLIeHO4YHbIE CpeACcTBA

Hpaxmuuecxoe 3arAamue
KOOPHHHaTLI U BEKTOPLI

Ipakmuueckas paboma Ne 1. «KKoopAHHATBI U BEKTOpA: JEHCTBUS C BEKTOPAMUY
JlaHbI BEKTOPBI:

Haiinure:
a) CyMMY BEKTOPOB TOJIB3YSCh IIPaBUIaMH TPEYTOJbHUKA U MapalIeIorpaMMa;
0) pa3HOCTb BEKTOPOB;
B) BBIIIOJIHUTh YMHOXKEHHUE Ka)KJ0T0 BEKTOpa Ha uucia 2; -3; 0,5;
2. TlocTpoiiTe cymMMy BEKTOPOB, MOJIb3YSCh IPABIIIOM MHOTOYTOJIbHUKA
3. Hailigute cyMMy BEKTOPOB, MOJIB3YSICh IIPABUIIOM IapajuieenuIe/a

4. YupocTuTe BBIpaKEHHE AE+ MﬁK+ KHD+ CT:)+ 5A+ DT\/I )
5. Han pom6 ABCD, ctopona kotoporo paBHa 5 cM, a nuaroHanb AC paBHa 8 cw,
HaliIuTe JUIMHY BEKTOpa BD .

6. Omnpe/ennTe KOOPAMHATHI BeKTOpa d, ecu d = 20 — ] + 3k.

7. Haiigure KoopaMHaThl BeKTOopa d + B, ecmn d{—2;1;—5}u 5{2; 3;—1}.

8. Haiigure KOOpAMHATELI BEKTOpA d — I;, ecm d{—2;3;0} u B{—4; 0; 2}.

9. Haiinute kKoopauHatel BekTopa 3d, eciu d{—1; 2; —4}.

10. Haiinute koopauHaThl cepeaunsl otpe3ka AB, ecnu A(—3; 4;3), B(1; —2; 2).

11. BeluncnuTe JUIMHY BEKTOpA d, €CIIM €ro KoopauHatel {—3; 4; 0}.

12. Haiinute paccrosiaue Mexy Toukamu A U B, eciim A(—1; 2; —2), B(—1; 3; 4).

13. Haiiure KOOpAMHATBI BEKTOPA, IIPOTUBOIIOIOKHOTO JAaHHOMY BEKTOpY d{—3; 4; 5}.

14. HaiiziuTe KoOpAMHATEI BeKTOpa 11 , ecu 71 = 3d — 2b, re a{1; 2; 6}, b{—1; 3; 1}.

15. Haiigute iy BeKTOpa W, eciu M(—1;2;3),N(—1; —2; —4).

16. HaiiguTte KOOpIMHATHI BEKTOpa MN, ecnu KoopauHaThl ero Havana M (2; 3; —1) u kKoHIa
N(=2;1;0).

17. Haiinute paccrosinue Mexy Toukoid N(—4; 3; 5) u HaduaaoM KOOpJUHAT.

18. M3BecTHO, uTO TOUKa C — cepeauHa oTpe3ka AB, HaliquTe KOOPIAWHATHI TOUYKH B, eciu
U3BECTHO, uTo Touka A(2; —2; 0), a Touka C(0; 3; 1).

19. Haiinute nepumetp Tpeyroasauka ABC, ecnu A(1;1; —2), B(1;4; 1), C(5; 1; 0).

Yuciia 1 BbIpaKeHUs

IIpakmuueckasa paboma Ne 2 «YHucna u evipasicenus: ceolicmea 102apugpmos»

1. Beryucaurs:

a) 24/81+3-125+41;
1

6) 3-16 2.
2. YTIpOCTHUTB:
1 1

0)



B) [c3] c?.

3. Cokpartutb 1po0b:
1

_Ey2
2) x15x ;
x2 -5
1
a’ -4
0) )
a-16

4. PeminTth ypaBHEHHE:

a) 81" = \/E
6) 252x+1 — 573):71 ]
5. Haiitu 3Hauenue IMPOU3BCACHUA:

4\/6+x/2_0-§/6—x/2_0

6. YnpocTuTh BbIpaKeHHE:

0,5 15
a 8 36
05 05 T 705 05 | 05 05 -
a 6 + 8 a + 68 a — 6

7. BbBIUHCIUTE:
logs 243;
0) logys 1;
B) 1g0,0001;
r) logs 375 — logs 3.
logs 36
) logs 6

8. Haiinure X, eciu log x = 4loga + 2log b? — log 2c.
9. MUsBectHO, uTo logs 42 = b, naiinute logg 7.

10. YHpOCTI/ITe BBIPAXKCHUC, ITOJIB3YACh OCHOBHBIM HOFapH(bMquCKHM TOXKIACCTBOM
810g8 0,5 410g2 6 101g 5-2
H H .

11. IMponorapudmupyiite no ocuosanuto 10 (>0, b>0)
x = a?b3.

DOyHKIUHA

YpaBHeHHUs M HEPABEHCTBA



Ipakmuueckaa paboma Ne 3. «YpaBHEHUS U HEPABEHCTBA: UPPALMOHAIBHBIC YPABHEHUS
Pemute ypaBaenue (1—12).
1.[4] Vx+3 = V5- x. 2.4 V1-x=x+1.
3.4 Vx+11=x-1. 4.4l Vx2 + x+ 4= 4.
5.6] V2x+1-Jx =1. 6.[6] V6—-x -5+ x =2.
7. 6] Vx-2+Jx + 6 = 4. 8.6] V2x+5-Jx+6=1.
9.[5] V15— x + /3 - x = 6.
0.6l V6x-3-4/2x-1=.3x-2.

1

Yemmnwiii onpoc

Koopaunatsl U BeKTOPbBI

Omnpenenenue BEKTOpa.

Kak HaiiTu koopauHaThl BeKTOpa?

Omnpenenenne paBHbIX BEKTOPOB.

Omnpenenenne KOMIMHEAPHBIX BEKTOPOB.

[Ipu3Hak KOJIMHEAPHOCTH BEKTOPOB.

Urto Ha3bIBaeTCsl MOAYJIEM BEKTOpa?

Kax naitftu Monynp BekTopa?

Kakoii BeKTOp Ha3bIBaeTCs HYJIEBBIM ?

Kakoii BekTOp Ha3bIBaeTCs €AUHUYHBIM?

10 JIBa ompeneneHus CKaJIIpHOTO MPOU3BEACHUS BEKTOPOB.

Wo~NOOGTRhWNE

11. Yemy pasen kocuHycC yria MexIy BEKTOpaMu?
12. TlpusHax nepneHanKyISAPHOCTH BEKTOPOB

Yuciia 1 BbIpaKeHUs
1. Kakue umcna Ha3pIBaloTCs HaTypajdbHbIMH? Kakoe o0o3HaueHHEe BBEAEHO ISl MHOXKECTBA
HaTypaJIbHbIX yucen?
2. Kakue uucna BXOJAT B MHOXeCTBO IienbIx uncen? Kakoe o06o3HaueHHe NMPUHATO I ITOTO
MHOKecTBa?
3. Kakoe MHOK€CTBO Ha3bIBAa€TCSI MHOXECTBOM PAallMOHAIBHBIX YHCEN U KaK 3TO MHOKECTBO
o0o3Hauaercs?
. Ilepeuncnure OCHOBHBIE 3aKOHBI IEUCTBUN HaJ PallMOHATIbHBIMU YHCIIAMH.
. Kakue 0ObIKHOBEHHBIE IPOOH 0OpalaroTCcsi B KOHEUHBIE JeCSITUUHbIE?
. Kakne oObIkHOBEHHbIE JPOOU BBIPAXKAIOTCS TOJIBKO MPUOIMKEHHBIMH JIECITUYHBIMU?
. Kakue necsatuunbie 1poOu Ha3bIBatOTCS OECKOHEYHBIMU EPUOANYECKUMU?
. UTo Ha3bIBaeTCs MEepHOAOM OECKOHEYHOH NMEepHOANYECKON AeCATHUHON ApoOou?
. Kakue nepuoanueckue qpobu Ha3bIBatOTCS YUCTHIMH M CMEIIAHHBIMU U KaK COKPALIEHHO OHU
3aMMChIBAIOTCA?
10. Kak 3amuchIBarOTCs I€JIbIe YKCIIa U KOHEUHBIE JCCATUYHBIC TPOOW B BHJIE OESCKOHEUHBIX
HNEePUOIUIYECKUX TPOoOeit?
11. JlroGasgs nu OeckoHeuHas MepUoIUYecKas AecATUYHas ApoOb SBISETCS PALMOHAIBHBIM
qUCIOM?
12. Kak 00paTUTh YUCTYIO EPUOJNUECKYIO AECSITUUHYIO IPOOh B OOBIKHOBEHHYIO?

O 0 3 O\ L



13. Kak 06paTuTh CMELIaHHYIO IEPHOAMYECKYIO JECATUUHYIO IPOOb B OOBIKHOBEHHYIO?

14. Kakoe uCKIIIOYCHHUE TTPEACTABISIET COO0H OeCKOHEUHAas MepUoANIecKas IecaTuIHas I1poob ¢
nepuojiom 9?

15. Kakme uncina Ha3bpIBAIOTCS HMPpAlMOHAIBHBIME M Kak 0003HAYaeTCs MHOXKECTBO
UPPaLMOHATIBHBIX YUCEeN?

16. Kakue yncia Ha3bpIBalOTCS NeHCTBUTENLHBIMHE U KaKO€E JJI1 HUX BBEACHO 0003HaueHHe?

17. Yro moHUMaeTcs o abCOMIOTHON BEIUYNHON AEHCTBUTEIHLHOIO Yncia?

OCHOBBI TPUTOHOMETPHHU

Uto Ha3bIBACTCS EAMHUYHOU OKPYKHOCTbIO? ENMUHUYHBIM painycoM?

Kakue HarpaBieHus IOBOPOTa EAMHUYHOTO pajuyca U3BECTHBI?

B xakux equHMLIaX U3MeEpsIETCs Yroi IOBOPOTa €AUMHUYHOIO pajuyca?

Uro takoe yrou B oauH paauan? CKOJIBKO MPUOIH3UTEIHHO TPAJyCOB COACPKUT yrod B 1
paaua ?

ChopmynupoBarh npaBuia NepeBoJa U3 TPagyCHOW Mephl yria B paJUaHHYI0 Mepy H
Ha000pOT.

Onpenenenre OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHM.

Yro ABISETCA apryMEHTOM JIJIsl BCEX TPUTOHOMETPHUECKUX (DYHKIIMIA?

OT 4ero 3aBHCUT 3HAUCHHE TPUTOHOMETPHUYECKUX (PYHKIIUH

[Tepeuncnure 0OCHOBHBIE CLIOCOOBI JOKA3aTENbCTB TPUTOHOMETPUUYECKHUX TOXK/IECTB

10. Hazoswure ¢dopmyiny i pelmieHHs TPUTOHOMETPHUYECKUX ypaBHEHHMH tg x=a, Ctgx=a, COS

X=a, SIn X=a.

NS

o

©oN®

DOyHKIUH

Kak HaiiTu KoopAMHATHI BEpUIMHBI TapadoIbl?

Ot yero 3aBHCUT HarpaBJieHHE BeTBel nmapadosibl?

[lepeuncnure CBOWCTBA CTENIEHHOMN (DYHKIIMH C HEYETHBIM MTOKA3aTEIeM.
Yro HazbIBaeTCs 00JIACThIO 3HAUCHUH (PyHKIIUN?

ChopmynupyiiTe TeOpeMy O Pa3iioKEHUH KBaIPATHOTO TPEXUWIeHA HA MHOXHUTEIH.
OnumuTe anropuT™ NOCTPOeHUs rpaduka KBaApaTUUHONW QYHKIINH.
[Tepeuncnure cBoiicTBa cTeNEHHOW (DYHKIIMU C YETHBIM [TOKA3aTEJIEM.

Yro HazpIBaeTCs 00J1aCThbIO onpeeneHust QyHKIu?

HazoBute MHOXeCTBO 3HaUCHHI CHHYCA, KOCHHYCA, TAHT€HCa, KOTAaHT€HCa.
0. Ha3zoBure 3KCTpeMyMbl CUHYCa, KOCUHYCA, TAHI'€HCA, KOTAaHT€HCA.

11. Kakas ¢pyHKIMS Ha3bIBaeTCs MOKa3aTeabHON?

12. KaxoBa ob6nacTs onpeaeneHus nokasaTenbHol QyHkuun?

13. Kakumu cBoiicTBamMu MOKeT 001a1aTh QYHKITHS?

14. [laiiTe onpenenenue Bo3pacTaiei, yosiBaromei GpyHKIuu.

15. Ilpu xakoM ycia0BHUHM MOKa3zaTeabHasi QYHKIMS SBIISETCS yObIBArOIIEH?

16. CgoiictBa norapudmuueckoit GpyHKuuu npu a > 1;

17. CsoiictBa norapudpmuueckoit pynkumuu npu 0 <a <1;

18. OcnoBHbIe peoOpa3oBaHus rpaduKoB JorapuGmMuyeckoit GyHKINH.

BOoo~NoOR~WDNE

YpaBHeHUs1 1 HEPABEHCTBA

CTeneHu ¢ KaKMMU IMOKAa3aTeIIsIMH BEI 3HaeTe?
[Iepeuncinre cBOKCTBA CTENEHEM.

JIms Bcex In moka3aTeseil CBONMCTBA OJUHAKOBEI?

Kaxk Ha3piBaeTcs onepanus HaXOXK/JIECHHS CTEIIEHEN?
Yro Takoe jgorapupm?

[lepeurciuTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

Kak Ha3piBaeTcs onepars HaxoxJIeHUs JorapupmMoB?

NoabkowhE
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10.
11.
12.
13.

CoNoOA~WNE
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
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HasoBute MeTob! peleHns 10Ka3aTeIbHbIX YPAaBHECHUN
Ha3oBute oTandme cTporo ¥ HECTPOroro HEPABEHCTB

Kakoe ypaBHeHME Ha3bIBaeTCs MOKA3ATEIbHBIM?

CriocoObI penieHus TOKa3aTeIbHbIX YpaBHEHUN?

Crioco0bI pemeHust moKa3aTebHbIX HEPABEHCTB?

CrniocoOsl penieHus JorapuMUUecKux HepaBeHCTB U ypaBHEHHI?

JJeMeHThI MAaTeMaTHYeCKOI0 aHAJIN3Aa

Yro HazpIBaeTCs MpPUpPALICHUEM apryMeHTa?

Uto Ha3pIBaeTCs NpUpaLICHUEM (QYHKIUHU B TOUKE X,?

Kaxkast pyHkmus Ha3pIBaeTCsS HEMPEPHIBHOU B TOUKE?

B kakom ciyyae B JaHHOM Touke (PYyHKLUS TEPIHUT Pa3pbiB?

JaiiTe onpeneneHue Nporu3BOAHON (DYHKIIMH B TOUKE.

Kakwue cymecTByroT 0003Ha4ueHUS I TPOoU3BoIHOM pyHKIMK y=f(X)?

Chopmynupyiite HEO6X0IMMOE YCIOBUE CYILIECTBOBAHUS MPOU3BOJHON (QYHKIUHU B TOUKE?

Kakyro ¢pynkuuio HaspBatoT nuddepeHunpyemoit B Touke?

Yro HazpiBaeTcs auddepeHuupoBaHruem?

HazoBure no mopsiiky Bce olepalnuu, KOTOpBIE CIENYeT MPOU3BECTH INPU BBIUUCICHUU
IIPOU3BOIHOM IO OTIPEIEIEHUI0

Kak naxoautcs mpousBoaHas cioxknou pynkmun h(x) = g (f(x))?

Yro xapakTepusyeT Npou3BOIHAS (PYHKIUHU B TOUKE?

YpaBHeHHUE KacaTelbHOU K TpaduKy QyHKIHH.

Ha3zoBute reomeTpuyeckuii CMbIC IPOU3BOAHOMN QyHKIMH.

ChopmynupyiiTe anropuT™M HCCIEIOBAHUS HENPEPHIBHOW (YHKIMHM Ha MOHOTOHHOCTH H
KCTPEMYMBI.

HccnenoBanne GyHKIIMHA HA MOHOTOHHOCTb.

Touku skcTpeMyma (PYHKIIMM U UX OTBICKaHUE.

Uto Ha3bpIBaeTCS IEPBOOOPA3HOMN?

Kak unraeTrcst o0cHOBHOE CBOWCTBO EPBOOOPA3HOI?

Kak MOXHO BBIYHMCIUTD IJIONIAAb KPUBOJIMHEHHOMN Tpanenuu npy NoMoIly uHTerpana’?

Yro Takoe onpeaeneHHbIN HHTErpan?

Kakosa ¢popmyna HeroTona-Jleii6uuma?

KakoBbl OCHOBHBIE CBOMCTBA ONPEAECICHHOTO HHTErpaia?

Kaxk npoBoauTcs 3aMeHa NEpeMEeHHON B OIIpEeAeICHHOM UHTerpae?

KaxoBa ¢opmyina HHTErpupOBaHMS IO YACTAM B ONPEEICHHOM HHTerpasne?

Kaxk Beruucinstorcst miomanu Guryp?

Kak Bbruncnsercss npoiIeHHbII MyTh NPU MOMOIIM ONpPEAEeIEHHOr0 HUHTerpaia?

Kak Beruucinsiercss 00eM noTpeOIeHHOM AIIeKTPOIHEPTUn?

Yrto Takoe HecOOCTBEHHBIN UHTErpan?

CraTHCTHKA H TeOpHs BEPOSITHOCTEH, KOMOMHATOPHKA

YeMy paBHO KOJMYECTBO NEPECTAHOBOK U3 NPA3TUYHBIX 3JIEMEHTOB?

YeMy paBHO KOJIHYECTBO pa3MEIICHUH W3 Npa3IMYHBIX DIIEMEHTOB IO MAJIEMEHTOB B
KaKJI0M?

YeMy paBHO KOJMYECTBO COYETAHUH M3 NPA3IUYHBIX JIEMEHTOB ITO MAJIEMEHTOB B KaXKI0M?
YeM pazMelieHus OTINYAETCs OT COUeTaHU?

[TepecTanoBKY OJFKE pa3MENICHUSM HITH COYCTAHHSIM?

Yero Bcerna 0oJjbllle U3 OJHOTO U TOTO K€ YHMCIA AJIEMEHTOB — COYETAHMUMU, pa3MelIeHUN
WM [I€PECTaHOBOK?

['enepanbHas COBOKYIHOCTb U BBIOOpKA.
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CraTucTH4ecKoe pacrpeielieHue BHIOOPKH.

9. Tlomuron u rucrorpaMmma.

10. CraTtuctuyeckue XapakTepUCTUKH BapUAITMOHHBIX PSIOB.
11. Onenku reHepasbHOM COBOKYITHOCTH TI0 BBIOOPKE.

12. JlonoiaHUTENbHBIE XapaKTEPUCTUKH BAPHALMOHHOTO PSIIA.
13. IlonsiTue 0 mpOBEpKE CTATUCTUYECKUX TUIOTES.

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

1. CdopmynupyiiTe mnepBble TpH akCUOMbI cTepeomeTpuu. ChopmynupyiTe U JOKaKUTE
CJIEJICTBUS U3 aKCHUOM

Cdopmynupyiite onpeaeneHre napauieabHbIX IPSIMOI U MJIOCKOCTH.

3. Cdopmynupyiite U JOKaXKHUTE TEOPEMY, BRIPAKAIOIIYIO IPU3HAK MAPAJUICTLHOCTH MIPSMON U
IJIOCKOCTH

ChopmynupyiiTe onpeaeeHne CKPEIMBAOIINXCS TPSIMBIX.

Cdopmynupyiite onpeaeneHne napauieabHbIX TIOCKOCTEH.

CKOJIBKO TUIOCKOCTEH 33/1al0T JIBE MEePEeCeKaronIuecs mpsmble?

no

o g

MHOI‘OFpaHHI/IKI/I H KpyIJibl€ T€J1a

UTto Ha3bIBACTCSI MHOTOTPAaHHUKOM?

Yto Ha3BIBACTCS MPU3MOM?

Uto Ha3bpIBaeTCS MPSIMOYTOJIbHBIM Mapalieenuneiom?

Kaxk BbIYmCIII€TCS IIOIIA/b ITOBEPXHOCTH H 00BEM MapasuieieIuIe1a?
Kak Bbrumcisercs miomaab MOBEPXHOCTH U 00BEM MPU3MBI?

YTto Ha3bIBACTCS MTUPAMHUION?

Kak Berumcinsercst 00beM U IIomaab MOBEPXHOCTH MTUPAMHUIBI?

UYto Ha3bpIBaeTCA HUIHHIPOM?

Kax Bbrumcnsercst 00beM U TII0MAs TOBEPXHOCTH IIMIIHHApA?

©CoNoR~wWNE

I/ICTOPI/IH MaTeMaTuKu. MeToabl MATEMATHKH

1. UcTopust MaTeMaTUKH.
2. Meroapl MaTeMaTUKU

Yuciia 1 BbIpaKeHU
OrnpocHslii TucT 1
*  Omnpocublii mucT 1
Bomnpocsr:
1. Bunel uncen, kak 0003Ha4alOT MHOKECTBO ITHX YUCeN?
2. Buyipl ypaBHeHMI(Ha3BaHUE W OOIIUI BUT)
3. Bunsr npobeii(Ha3BaHue U IpuMep)

*  OmnpocHblii TUCT 2
Bomnpocsr:
1. Buas! kopHe#(mipumMepsbl)
2. CBolicTBa KOpHEN
3. CBolicTBa cTeNeHEN
*  OmnpocHslii ucT 3
Bormpocstr:
1. Onpenenenue norapupma
2. Bugsl norapudmon



3. CBoiicTBa norapudmon
OCHOBBI TPUTOHOMETPHUH

OrnpocHblii UCT 4
Bomnpocksr:
1. Onpenenenye eAMHUYHON OKPYKHOCTH
2. OnpezeneHue CUHyca, KOCUHYCa, TAHI'€HCA U KOTaHTeHca
3. 3aBUCUMOCTb MEXy CUHYCOM, KOCUHYCOM U TAHT'€HCOM

JJ1eMeHThI MAaTEMATHYECKOI0 aHAJIN3A

OnpocHslii aucT 5
Bomnpocksr:
1. Onpenenenue Npou3BOJHON HYHKIIUU
2. ®opmyiia A1 HAXOXKAECHUS POU3BOJHOM uepes3 mpeel
3. IlpaBuita HaXOXKACHUS TIPOU3BOTHBIX

I/IHTel"pa.TI H €ro NIpUMECHCHUEC

OnpocHslii aucT 6
Bompockr:
1. Onpenenenue nepBoodOpa3HoON QyHKIIUU
2. [IpaBuna uHTErpupPOBAHUS
3. ®opmyna Hetotona — JleitOuuiia

CraTucTHKa U TEeoOpus BCPOHTHOCTeﬁ, KOMﬁHHaTOPI/IKa

OmnpocHblii aucT 7
Bomnpocsr:
1. IloHsITHE BEPOSITHOCTH CIIy4ailHOW BETMYHUHBI
2. Knaccudeckoe onpezesieHre BEpOSTHOCTH
3. MaTtemaTnueckoe 0XXKMIaHNUE U TUCIIEPCHS] TUCKPETHOM CIIy4aiiHOM BETNYMHBI.
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OueHnouHble MaTepuaJabl arrecTanuu no aucuuniaude [1/1.1 Marematuka

JK3aMeH
2.1 TlepeueHb BOMPOCOB K AK3aMEHY

Anzeopa u nauana ananusa
PaumonanesHblie, MppalioOHaIbHBIE YUCIIA, TEHCTBUTEIbHBIC YHCIIA.
Apudmerndeckuii KOpeHb HaTypaibHOU cTeneHr. CBONCTBA KOPHEH.

CreneHu ¢ palMOHAIBHBIMU U JICUCTBUTEIBHBIMU TOKa3aTesiMu. CBOMCTBa CTENEHEH.
[IpaBuna 1eMCTBUS CO CTENEHIMMU.

Jlorapudm yucna. Cpoiicta orapudmoB. [lecsaTHUHbIE U HATypaJIbHbIE TOTAPU(PMBIL.

OcnoBHoe norapudmuyeckoe ToxecTBo. [IpaBuia aelicTuii ¢ norapudmamu. Ilepexon k
HOBOMY OCHOBaHHUIO.

OO6nacTb onpeneneHuss 1 MHOXKECTBO 3HaueHU; rpaduk GyHKIUN
[Toctpoenue rpadukoB GpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Omnpenenenne u cBoiictBa ¢pynkuunu. OOpatHbie GYHKINH.

CrenenHas (pyHKLHMS, CBOMHCTBA U TpaduK.

IToka3zarenbHas (GyHKIMS, CBOUCTBA U IrpaduK.

Jlorapudmuueckas pyHKIuUS, e CBOWCTBA U TpaduK.
Tpuronomerpuueckas GyHKIUsT Y = COS X, ee CBOMCTBA U TpaduK.

Tpuronomerpudeckas gpynxius Y =SIN X | ee cpoiicta u rpadux.

HppauyvoHanbHble YPaBHEHHSI U OCHOBHBIE IIPUEMBI UX PEILEHUS.
Penienue nokasarenbHbIX YPaBHEHUM.

Pemenune norapupMuveckux ypaBHEHHA BUIa log 2 X= log a b

Pemenue norapupmuueckux ypaBHeHUI BUa Ioga x=b.

Ennanynas okpyxHOCTb. [I0BOpOT TOYKM BOKpYr Haudajga KOOpAMHAT. PaguaHHBIN METOX
WU3MEPEHMS YIIOB BPAILLEHUS U CBSI3b C I'PalyCHOM MEpOM.

Omnpenenenue cuHyca, KOCUHYCa, TAHTE€HCA, KOTAHI'€HCa OCTPOTO yrJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBA U €r0 IPUMEHEHHUE JJIs1 BBIYNCIICHNS 3HAYCHUN
TPUTOHOMETPUUECKUX (PYHKIMM 110 OJJHON U3 HUX.

@opMyJIbl IPUBEACHHUS.

DopMyJIbl CIOXKEHUS U BBIYMTAHUS CHHYCOB M KOCUHYCOB.

@opMyIIBI yIBOCHHS.

@DopMyJIbl TOJIOBUHHOTO YTJIa.

CuHyC, KOCUHYC U TaHT€HC YTJIOB X U-X.

Pemenne ypaBHeHust COS X = @ .ApKKOCHHYC.

Pemenue ypaBaenus SIN X =a . Apkcunyc.

Pemrenue ypaBuenust {gX = a uCtgX = a.ApkranreHc. ApKKOTaHTEHC.

[Tpou3BoHas CTeNeHHON PyHKINU

[TpaBuna nuddepeHpoBanus

[Tpon3BoiHBIE TOKA3aTENBHOM, JTOrapuPMUUECKON U TPUTOHOMETPUUECKON (HYHKIIUH.
I'eomeTpuyecknii CMBICT IPOU3BOJIHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yosiBaHue QyHKIUH.

DKCTpeMyMbl QYHKIUH.

[TepBooOpazHasi, mpaBuiia HAXOXKICHUS MTEPBOOOPA3HBIX.
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®opmyna HetoTona-Jleiibnuma.

Beruucnenue miomazei ¢ moMouibio HHTErpajioB.

OcCHOBHBIE TIOHATHSI KOMOMHATOPHUKH.
Crnyuaiineie coObiTHs. BepostHocTs. Kitaccuueckoe ornpeneneHue BeposSTHOCTH.
TeopeMsl C10KEHUS 1 YMHOXKEHUS BEPOSITHOCTEH.

T'eomempus

Akcuomsl crepeomeTpun. BzanMHOe pacnonoxeHne npsmMbIX B IPOCTPAHCTBE.

[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

[lepneHauKyISPHOCTD NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

IIpu3Hak nepneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.

TeopeMa o TpEX NepHeHANKYIIApaXx.

Yrois Mexay NpsMOH U IUIOCKOCTBIO.

VYroa Mexay NI0CKOCTSIMHU.

[ToHsiTHE MHOTOTPaHHUKA, €70 AJIEMEHTHI.

VYkaxkute BepHYIO GOpMYITy ISl HAXOXKIEHUSI 00BEMA MPSMO TPU3MBI:

a)V =a-bg)Vv=a%2) V=S, -h

IIpsAMOyYTroJIbHBIN NTapajuIeNIeUIIE], Er0 CBOMCTBA.

CeueHus PU3MBIL, IIOMAAb €€ ToBepXHOCTH. OOBEM NPSIMO M HAKIIOHHOW TTPU3MBI.

[Tupamuna, ee anemenTsl. O0bEM U MIIOLIAAb TOBEPXHOCTU MTUPAMHU/IBI.

[unmuamap, ero aneMeHThl. O0bEeM U TUIOMIA (b TOBEPXHOCTH IMIIMHIPA.

[lonsiTue BekTOopa B mpocTpaHcTBe. PaBeHCTBO BekTOpoB. CllOKEHHWE U BBIYMTAHUE

BEKTOPOB. Y MHOYKE€HHE BEKTOpPA HA YUCJIO.

Kommianapueie BeKTOpbl. PaziioxkeHue BeKTopa no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.

CkansipHoe MpOU3BEIEHUE BEKTOPOB.

VYTI10B MeX 1y NPSAMBIMU U MJIOCKOCTSIMHU.

Jemxenus. LlenTpanbHasi, oceBas ¥ 3epKaibHasg cumMeTpus. [lapaienbHblil nepeHoc.
Oobpaszey IK3ameHayUOHHO20 Ounema

JlanbHEBOCTOYHBIHM rocy1apCTBEHHBIN YHUBEPCUTET MYyTEH COOOIIEHHS

MK DKk3aMeHarmoHHbIN Omtet Ne 1
Maremarnueckue u 110 JUCHHILIHHE «Y TBEPKIAIO»
€CTECTBEHHOHAYYHbIE II1 1. Maremartuka [Ipencenarens IILK
Ha3BaHHUEC
’HHCHHHHHHBI JUI HalIpaBJICHUS HOI[I‘OTOBKPI/ HaCCI[KI/IHa
CTIENNATbHOCTH E.B.
®UO
2 cemecTp, 08.02.10 CTpoUTENBCTBO KENE3HBIX
2020-21 yueOHbIii To JIOPOT, MYTh ¥ MyTEBOE XO3SIHCTBO «_» 20T
KO, Ha3BaHHe, POQUITL/CIIEIHATH3AIIHS

1. Pemmwre ypaBHenue 2" 4 2* 421 =28.

2. Pemmte HepaBeHCTBO l0g(3(2x + 5) < logpz(x+ 1).

3. Pemmre ypasnenne (1+2sinx)-(1—3cosx)=0.

4. Uccnemyiite GYHKIHIO C IOMOILBIO IPOM3BOIHOI 1 ocTpoiite rpaduk Y = 2X° —3X°.

5. Bbruncnure T(x2 +4x —1)dx.
a




6. CropoHa oCHOBaHUs MPaBUILHON TpeyronbHoM npusmel ABC A, B, C; paBHa 2, a BEIcOTa

3TOM Mpu3Mbl paBHa V 3. Haiiaute 00beM 3TON MTPU3MBEI.

2. TectoBble 3aganus. OueHKa Mo pe3yJbTaTaM TECTHPOBAHUSA
2.1 TlpumepHble 3ajaHUs TECTA:

log: 2
1. VYuopoctuTh BeIpaKCHHE:! |Og3 18- |0g 3 2497

1) log ;2

2) 0

3) 4

4) —log ;2

B

2. PemuTh HEpaBEHCTBO: E > =

1 (5;+oo)

2) (_00;5)

3) (—oo;l)

5) (1;+oo)

,
3. Ympocruts Bhipakenue: 2COS 5 cosa -1
a
1) 2cos’—
) 2

.,
2) 2sin 5
3) 2
4) 0

4. VYKaxuTe NpOMeXyTOK, KOTOPOMY MPUHAJJICKHUT KOPEHb YpPaBHEHHUS

log ,(x-2)=3

1) (10;13)
2) (9:13)
3) (57)
4 (1:9)
5. Haiitu obnmacte onpenenenus QyHkouu: Y = X—_l
X+1

1) (—o0-1)U[L+0)
2) (—0;-1]u(L+0)
3) (—oo;-1)U(L+0)




4) (1Y)

4)

7. Pemmuts nepasenctso: 10, (2X +3) > log, (x—1)
1) (1; +oo)
2) (0; +oo)
3) (-41)
4) (—4; +oo)
8. PacmosioxuTe B MOPAIKE BO3PACTAHUS BEJIUYMHBI: A = sin20° ,b=sin 390° ,
c=sin370
1) a,b,c
2) a,C,b
3) ¢,a,b
4) b,c,a

9. CocraBuTh YypaBHEHHE KacaTeqbHOW K rpaduky ¢GyHKIMH Y = 3x* —2x +1s TOUKE
Xx=-1.

1) y=8x+2
2) y=-8x+14
3) y=-8x+2
4) y=6x—-1

10. B npsmoyronsrom napamtenenunege ABCDABC D, yron ZBC,B, =55°.

Haiiti yron mexmay npsiMbIMu ClB Hu AA1 .
1) 90°
2)35°
3)55°
4)125°



3.2 CootBercTBUE MEXay OalbHOM CHUCTEMOM M CHUCTEMOIl OIICHMBAaHUS MO pe3yJbTaTaMm
TECTUPOBAHUS YCTAHABIMBAETCS MIOCPEICTBOM CIIEAYIOIIEH TaOINIIbI:

OOBbexT [Toxazarenu oneHUBaHUS Ouetika YpoBeHb
OLICHKHU pE3yNIbTaTOB O0YUCHHUS pE3yNIbTaTOB 00yUYEHUS
MeHee 5 6amioB «HeynoBneTBOpUTEILHO» Husknii ypoBeHb
. 6 — 5 6amioB «Y 10BIIETBOPUTEIIHHOY [ToporoBslii ypoBeHb
OOyyarormmiics =
8 — 7 6amnoB «Xopomio» [ToBbIIIEHHBIN YPOBEHD
10 — 9 6annoB «OTIHYHO» Bricokuii ypoBeHb

4. OIIeHKa oTBETa oﬁyqalomerocsl Ha BOIIPOCHI 9K3AMECHAIIUOHHOTI'0 omiiera

4.1.  Ouenka oTBeTa 00YyYarOLIET0OCs Ha BOIPOCH 9K3aMEHALMOHHOTO OHIeTa
CojieprkaHue MIKaJIbl OLICHUBAHUS
DNeMEeHThI
OILICHUBAHHUS HeynosnerBopurenbHo| Y 10BIETBOPUTETHEHO Xopor1o OTan4HO
CooTBeTcTBHE
[TonHoe
OTBETOB 3HaYUTEIIbHBIC HesnaunrenbHbl [Tomuoe
HECOOTBETCTBHE 10
dbopMynupoBKam MOTPEIIHOCTH € TIOTPEUTHOCTH | COOTBETCTBUE
. BCEM BOIIPOCaM
BOITPOCOB (3aJ1aHMI)
Crpykrypa,
MOCJIEIOBATEILHOCTh
Hesnauntensno | CooTBeTcTBUE
U JIOTHKA OTBETA. [Tonnoe 3HaYUTENbHOE
e KPUTEPHIO TIPU
YMeHue ueTko, HECOOTBETCTBHUE HECOOTBETCTBHUE
HECOOTBETCTBHE | OTBETE Ha BCE
MOHSITHO, TPAMOTHO U KPUTEPHUIO. KPUTEPUIO
KPUTEPHIO BOITPOCHI.
CBOOOHO U3JIarath
CBOU MBICIIH
[TomHoe
COOTBETCTBHUE
YMenue JTAHHOMY
YMeHue yBA3bIBaTh
. CBSI3aTh KPUTEPHUIO.
TEOPHIO C IPAKTUKOM, YMeHue cBs3ath YMeHue cBsi3ath
. BOIIPOCHI Cnoco6HOCTH
B TOM YHCJIC B TEOPHIO C TPAKTUKOM | BOIMPOCHI TEOPUH U
TEOPUH U MHTETPUPOBAT
obnactu paboThI HE MPAKTUKU
. MPaKTUKHU B b 3HAHUS U
npodecCuOHATIbHON MIPOSIBIISIETCSI. MIPOSIBIISIETCST PENIKO.
OCHOBHOM MPUBIIEKATH
paboThI
TIPOSIBIISIETCSI. CBEJICHUS U3
pa3IMYHBIX
Hay4HBIX cdep

[Tpumeuanue: utoropast orieHKa (POPMUPYETCs KaK CPeHsst apudmMeTHieckas pe3yibTaToB
AJIEMEHTOB OLIEHUBAHUS




