denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIETO 00Opa30oBaHuUs
«/laTpHEBOCTOUHBIN rOCYIapCTBEHHBIN YHUBEPCUTET ITyTEH COOOIICHUS
(ABT'YIIC)
XabapoBCKUN TEXHUKYM KEJIE3HOIOPOKHOTO TPAHCIIOPTa
(XTKT)

YTBEPXJIAIO

[Ipopekrop 110 u CII — nupexkrop XTXKT
~f / A.H. Tanyc

~ «19» urons 2023 r.

PABOYAA ITPOTPAMMA
nuciuinasl OO/I. 11 MaremaTtuka

ms - cnenuanbHocTH  23.02.01 Opranusanuss NEpeBO30K W YIPABJICHHUE Ha
TpaHcnopTe (110 BUIaM)

[Ipodunb: TeXHOTOTUYECKUN

CocraButens: mnpenojaaBaresb Hacenkuna E.B.

O6cyxnena Ha 3acemanum  [1HK Marematuueckue u  oO0IHe
€CTEeCTBEHHOHAYYHbBIC TUCIUIUINHBI

[TIpoTokoi oT « 26 » Mas 2023 1. Ne 9

Meromuct  ¢//h " /'Banaranckas H.B.
N

r. XabapoBck
2023 r.



Pabouas nporpamma aucrumuimasl OOJl.11 Martemaruka pa3paboTaHa B COOTBETCTBUHU
dI'OC COO (nmpuxaz Munobprayku Poccun ot 17 mas 2012 1. Ne 413)

[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 y4eoHou OUCYUNIUHbBL

B cootrBerctBun ¢ mpunsToii KoHnenmmed pa3BUTHS MaTeMaTHUECKOTo OOpa3oBaHUS B
Poccuiickoii ®@enepanun, mareMaTuieckoe 0oOpa3oBaHUE pelIaeT, B YAaCTHOCTH, CIEAYIOILIUE
KJIFOUEBBIE 33/1aUU:

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

— «obecrieynBaTh HEOOXOJMMOE CTPAaHE YHUCIO BBIMYCKHUKOB, MaTeMaTHYecKas
MOJAFOTOBKA KOTOPBIX JOCTAaTOYHA JJIs MPOJOJKEHUS 00pa30BaHUsl B Pa3IMUHbIX HANPABICHUSIX
U JUId [PaKTUYECKOW AESATENbHOCTH, BKIIOYAs MPENoJaBaHWE MATEMAaTUKH, MATeMaTHYEeCKUE
uccienoBanusi, padboTy B chepe nHOOPMAIIMOHHBIX TEXHOJIOTHUH H 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 (MareMaTtuka JUis
JKU3HH);

2)  MaremaruKa JUIs UCIIOJIb30BaHUS B PO(ECCHH;

3) TBOpuUecKoe HampaBlCHHWE, HA KOTOPOE HAIEJICHbl Te OOy4arolmecs, KOTOpbIC
MJIAaHUPYIOT 3aHUMATHCS TBOPYECKOM M HMCCIIENOBATEIHCKOW paboTON B 00JIaCTU MAaTeMAaTHKH,
(bu3UKH, SKOHOMUKHU U JPYTUX 007acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHUM M YMEHUH B NOBCEAHEBHOW XKM3HU M BO3MOXXHOCTH
YCIELHOT0 NPOAOKEHHUsS 00pa30BaHUS MO CIEUUATbHOCTSAM, HE CBA3aHHBIM C MPUKIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

OOyuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKue YMEHHsI, HeOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM TMOJIy4alOT BO3MOXKHOCTh HM3Y4YUTh INpEAMET Tiy0xke, ¢ TeM 4yToObl B JalibHEHIIEM MpHU
HEO0XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIsl MPO(PEeCCHOHATBHOIO IPUMEHEHUS.

[Ipy u3ydyeHHH MaTeMaTUKU Ha YIJyOJEHHOM YpPOBHE MPEIbSABISAIOTCA TpeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpAaBICHUIO «MaTeMaTHKa A NpOopEeCCHOHATBHON JesTeIbHOCTHY;
BMECTE C T€M 00ydYaroIMiics MOoJaydaeT BO3MOXKHOCTh M3Yy4YUTh MaTeMaTUKY Ha ropasio Ooiee
BBICOKOM YpPOBHE, 4TO co37acT (yHIAMEHT JJs JaJbHEHIIEero Cephe3HOro H3Yy4eHHs
MaTeMaTUKH B BY3e€.

[Tpy u3yyeHUH MaTeMaTUKU OOJIbIIOE BHUMAHUE YAETSAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymeHuit (popmynupoBaTh, AapryMEHTHPOBaTh U KPUTHKOBaTh), (HOPMHUPOBAHUIO OCHOB
JIOTUYECKOIO0 MBILIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,
MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKACHUM, (OPMYINPOBKU OTPULIAHUH,
a TaKkKe HEeOOXOJMMBIX M JIOCTATOYHBIX YCIOBHMHA. B 3aBUCHMMOCTH OT YpOBHSI IpOrpamMMbl



0oJIbIIIe WIIM MEHbIIIE BHUMAHUS yJENsSeTCsl yMEHUIO paboTaTh 10 aJropuTMy, METoJaM IMOUCKa
QITOPUTMa W ONPEACTCHHIO  TPaHUI] NPUMEHUMOCTH  anropuTMoB.  TpeOoBanwms,
chopmynupoBanabie B pazaene «leomerpusi», B OOJNbIICH CTENEHH OTHOCATCS K Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUH U TPaPUUECKUX METOJIOB, YeM K (hOpPMAIILHOMY OIHCAHUIO
CTEPEOMETPUIECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Anzebpa u nauana ananusa

Ilenpie w pauvoHanpHble uucna. JledicrBurenbHble uMcna. Pemenwe 3agad ¢
MCIIOJIb30BAaHUEM CBOMCTB CTEIIEHEN U KOpHEH, MHOTOYJIEHOB, IpeoOpa30BaHUil MHOTOYJIEHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

Apudmerndyeckuii KOpeHb HarypanbHOH cTemeHu. CTeneHb C palMOHAIBHBIM U
JIeMCTBUTENIbHBIM II0KA3aTeNIeM, CBOMCTBA CTETIECHHU.

Crenennass ¢yHKIMsS © ee cBoWcTBa u rpaduk. B3ammuHO oOpaTHbIE (QYHKIUH.
PaBHOCUIIbHBIE ypaBHEHMS U HEpaBeHCTBA. MppalnoHaabHbIe ypaBHEHMS.

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

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

Paguannas mepa yrina. [IoBOpOT TOuKM BOKpYr Hayana KoopauHaT. CHHYC, KOCHHYC,
TAHI'€HC, KOTAHIE€HC IMPOM3BOJIBHOTO YIJla. 3HAKM CHUHYCa, KOCHMHYca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO U CIEACTBUA W3 HEro. 3HAUYEHUs TPUTOHOMETPUYECKUX

T MW T
dbyuxmii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan). CuHyc, KOCUHYC U

TaHTEHC YTJIOB 0 U —0. DOpMyITBI ClIOKeHUsI, (POPMYIIBI IPUBEACHNUS, (POPMYIIBI IBOHHOTO yTJIa.
CymMa ¥ pa3HOCTb CHHYCOB, CyMMa U Pa3HOCTb KOCUHYCOB.

ApKKOCHHYC, apKCHHYC, apKTaHreHc uyucina. [Ipocreillime TpUTrOHOMETPUYECKUE
ypaBHeHHMsI. PemieHue TpUroHoMeTpuyeckix ypaBHeHui. Tpuronomerpuyeckue GyHKUUU Y =
sin X, y = C0S X, y = tg X, y = ctg X. CBoiicTBa u rpa)uKu TPUTOHOMETPHUYECKUX (DYHKIIHIL.

[TpousBonnas. IlpousBogHast creneHHoM QyHkuuu. IlpaBuna muddepeHMpoBaHuUs.
[TpousBoaHbie anemMeHTapHbIX GyHKIMH. KacaTenbHas k rpaduky ¢pyHkiuu. ['eomerpudeckuii u
(bu3nuecKnii CMbICI POU3BOTHOM.

Bospactanue u yObiBanue ¢QyHkiuu. Touku 3KcTpemMyma (MakcMMymMa M MHHHMYMa).
HccnenoBanue 3yeMEHTApHBIX (PYHKIMH Ha TOYKM 3KCTpeMyMma, HauOoJiblllee M HauMEHbIlee
3HaueHue QpyHkuuu. [locrpoenne rpadukoB pyHKINN C TOMOILBIO TPOU3BOIHBIX.

[TepBooOpaznas. IlpaBmia HaxoxaeHus mepBooOpa3HbIX. [lmomane KpuBOIMHEHHOMN
Tpaneuuyu W HHTErpal. BpluncieHne uHTErpanoB. BeluuciaeHue Imiomaned ¢ IMOMOUIBIO
UHTETpaa.

Pemrenne 3ama4d Ha ABMKEHUE, HA CMECH, CIUIABBI M KOHILIEHTPALMIO C IOMOIIBIO JTUHEHHBIX
Y KBaJPATHBIX YPABHEHUHN U UX CHCTEM.

T'eomempus

Touka, npsAMast ¥ IJIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

[TapajuieabHOCTh NPSAMBIX, MPSAMON M IIOCKOCTH. B3anMHOE pPacmoioKeHHE MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJ MEXKIAY IBYMs NpsAMBIMU. [lapajienpsHOCTh IUIOCKOCTEH.
Terpasap u napasuiesenuIen.

IlepneHquKyISpHOCTD NMPSAMON U IJIOCKOCTH. lIepneHauKynsap U HaKJIIOHHBIE. YTOJI MEXIY
OpsAMOM M IUIOCKOCTBIO. JIByrpaHHeli yron. TeopemMa O Tpex MNEpHEHIUKYIAPAX.
[lepneHUKyISPHOCTD IIJIOCKOCTEM. [IpssMOyroNBHBIA ~ TapaUIeNEeNUIEN. CaoiicTBa
IIPSAMOYTOJIBHOTO ITapaJuIeIICIIUIIE A,



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

Hununanap, miomaab MOBEPXHOCTH U 00beM HmimHIpa. KoHyc, miomanb MoBEpXHOCTH U
o0wvem konyca. Cdepa u map, ypaBaeHnue chepsl. [Lmomaas moBepXHOCTH cdepbl, 00beM mapa u
€ro yacrei.

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

Koopaunatsl TOUKH ¥ KOOpAMHATEI BeKTOpa. CKalsipHOE IPOU3BEAEHUE 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 BETMYMHBI M 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, 0OpaTHON MPONOPLUHUOHATIBHOCTH U QYHKIMH Y = \/; . I'padpuueckoe

pelIeHHEe YypaBHEHHWI W HepaBeHCTB. Vcmonp3oBaHue omnepanuii HaJ MHOXKECTBAMH M
BBICKA3bIBaHUSIMU. VICmob30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX MPOMEKYTKOB, UX OOBEIMHEHUN U nepecedeHuil. [Ipumenenre mpu pemeHnu 3aaad
CBOMCTB apuMETHYECKONH W TeOMETPHUYECKONW MpOTrpeccud, CYMMHpPOBaHHUs OECKOHEYHOMN
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosecTBa (YMCIOBBIE, TeoMeTpuieckux ¢uryp). XapakTepuCTUYECKOE CBOWCTBO,
AJIEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. (CrmocoObl 3amaHus
MHOkecTB [logmHokecTBO. OTHOILIEHUSI TPUHAATIEKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Haj MHOxecTBaMu. Kpyrm Oiinepa. Koneunble u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHOKECTBA.

HctuHHBIE W JIOKHBIE BBICKA3bIBAHWSA, OINEpaAllMd HaJ BBICKA3bIBAaHUSMU. Aneebpa
svickasviganui. CBsI3b BBICKA3bIBaHUN € MHOXecTBaMu. KBaHTOpBI CYIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OCHOBHble JN02udeckue npasuna. PemieHue JOTMYecKHX 3aj1ad C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUIL.

YmozakmoueHus. OOOCHOBaHUS M JIOKA3aTENbCTBO B MareMmaruke. Teopembl. Bumbl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwr Odokazamenvcms. Mamemamuueckas uUHOYKYUA.
Ymeeporcoenus: obpamnoe Oannomy, NpPOMUEONONOdNCHOE, 00pamHOe NPOMUBONOLOHNCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE M JIOCTATOYHBIE YCIIOBUSI.

Ocnosnas meopema apugmemurku. Ocmamxu u cpasnenus. Ancopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®@epma. (-uunvie cucmemvl CHUCTIEHUSL.
Qynxyus Jiinepa, 4ucio u cymma oenumerneti 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 ¢yHKumMu, npoMeXyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOonbmiee u
HauMeHblIee 3HaueHue ¢GyHkuuu. [lepuoanueckue GyHKIMY U HAUMEHBIINH niepuoa. YeTHble U

HeueTHble (QYHKUMU. DYHKYuu «OpoOHAA Hacmb Yucia» y:{x} U «yenas yacmv yuciay

y=[x].
Tpuronomerpuyeckue GyHKIIMH YUCIOBOrO aprymenta Y =C0SX, y=sinx, y=1tgX,
y = ctg x. CBoiicTBa 1 rpa)uKu TPUTOHOMETPUIECKUX (DYHKITHIA.

OOpatHble TpUTOHOMETpUYECKHE (YHKIMH, HMX TIJIaBHbIE 3HAYECHHUs, CBOICTBA H
rpa¢uku. Tpuronomerpuueckue ypaBHeHHA. OIHOPOJIHBIE TPUTOHOMETPHUUECKUE YpPAaBHEHMS.
Pemienne  mpocredInuMx — TPUTOHOMETPUYECKHMX  HepaBeHCTB.  [Ipocreiimme — cucremsl
TPUTOHOMETPUUYECKUX YPaBHEHUH.

Crenenp ¢ JAelcTBUTENbHBIM IIOKa3aTesleM, CBoiicTBa creneHu. [Ipocreiimue
HoKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucno € u pyHkuus y=e*.

Jlorapudm, cBoiictBa Jsorapupma. JlecaTuyHblii M HaTypaibHbI Jorapudm.
[IpeoOpasoBanue  jorapupmMuuecKkux  BelpakeHui. Jlorapudmuveckne ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

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

[lepBuyHblEe TpeNCTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX uucel. Jleicmeus c
KomnaekcHoimu wucnamu. Komnnexcno-conpsicennvie uucna. Mooynv u apeymenm yucaa.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaenenuii 8 KOMHIEKCHbIX
YUCIAX.

Mertoa uHTEpBaJOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMIA:
CABHUI, YMHOXXEHHE HA YUCIIO, OTPaKEHHE OTHOCUTENIbHO KOOpAMHATHBIX oceil. ['paduueckue
METO/IbI pellIeHHs] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINX
NEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl IOKa3aTeNbHBIX, JOrapUPMHUUECKUX U HPPALUOHAIBHBIX YpaBHEHUI.
CucreMsbl OKa3aTeabHBIX, JOTapUPMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo obpatnbie pyHkumu. ['padukn B3auMHO 0OpaTHBIX (PYHKIUA.

VYpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@Dopmyna bunoma Heromona. Pewenue ypasnenuil cmenenu @viuie 2 CHeYuanbHblx
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvle mro2ouienvl. OchosHas
meopema  anzcedpvl. Cummempuueckue MHO20uNenvl. Llenouucnennvie u  yenosnaumvie
MHO20UJIEHDL.

Huogpanmoswr ypasuenus. [lennvie opoou. Teopema Depma o cymme k8aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopemul 0 npubnudICeHUU OeticMEUMENbHBIX YUCeN PAYUOHATLHLIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NAOCKOCTU.

Hepasencmeso Kowu—Bynaxoeckozo, nepasencmeo Herncena, nepasencmea o cpeonux.

[Tonsitue npenena ¢yHkuuu B Touke. [lowamue npedena gyukyuu 6 6eCKOHeUHOCHU.
Acumnmomul epagura @yuxkyuu. CpasHeHue OECKOHEYHO MAlblX U OECKOHeYyHO OONIbUIUX.
HenpepsiBHOCTh PyHKITNU. Céoticmsa Henpepvignbix ¢yuxkyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts Gynkuuu. [IpomsBoanas ¢yHkuuum B Touke. KacarenpHas K
rpadpuxky @ynkuuu. I'eomerpuueckuii M (U3NYECKUN CMBICT MPOU3BOIHON. [Ipumenenue
npou3eooHou 6  (usuxe. [IpousBomHble  3JIE€MEHTApHBIX  (YHKIHM. [IpaBuia
Qg depeHIMpoBaHUs.

Bropas npousBoiHas, ee reoMeTpUUeCcKUil U HU3HMUECKUN CMBICIT.



Toukn »skcTpeMyma (MakcumMymMa W MHMHMMyMa). lccienoBaHue siieMeHTapHBIX
(GyHKIMH HAa TOYKM SKCTpeMyMa, HauOoJblllee M HauMEHbIIEe 3HAYEHHE C I1OMOUIbIO
Npou3BOAHON. [locmpoenue epaghuxos @ynkyuii ¢ nomowpio npoussoonvix. Illpumenenue
npouseoOHOU npu  pewieHuu 3aoad. Haxooicoenue sKkcmpemymos @QYHKYUU HECKONbKUX
nepemenHubIXx.

IlepBooOpa3nas. Heonpenenennsiii unTerpan. IlepBooOpa3Hble  3eMEHTapHBIX
¢ynkumii.  Ilnomanes  kpuBonuHenHOW — Tpanmeumu. @Dopmyna  Herorona-JleitOnuma.
OnpeneneHHblil nHTErpan. Boiuucnenue niowaoeti niockux ueyp u ob6vemos men 8pawyeHust ¢
nOMOWbIO UHMe2pana.

Memoovl pewenus )yHKyuoHanbHbIX YPAGHEHUL U HEPABEHCMS.

I'eomerpust

[ToBTOpeHue. Pemienne 3amad ¢ UCHOJIB30BAaHHMEM CBOMCTB (UTYp Ha IIJIOCKOCTH.
Pemenue 3aau Ha 10Ka3aTeIbCTBO M IIOCTPOEHUE KOHTpIpUMEpOB. [IpuMmeHeHne npocreimumx
JOTMYECKUX MpaBui. Pemenwe 3agad Cc  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
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 CKPEUWUBATOWUMUCS NPAMBIMU.

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

IlepneHIUKyNApHOCTh NPSAMOM M MIOCKOCTH. OpTOTrOHAIBHOE NPOEKTUPOBAHUE.
Haxnonnslie u npoexuuu. Teopema o Tpex MepreHINKYIsIpax.

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

Jocmpausanue mempasdpa 0o napaiieienuneoa.

Paccrosinust mexny ¢urypamu B mnpoctpaHcTBe. OOmMi NepneHAMKYISp JBYX
CKPEIIHBAIOIINXCS IPSIMBIX.

VYrael B npoctpaHcTBe. llepneHaukynsipHble MIOCKOCTU. [L10wadb opmocoHanvHot
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHMBIL V2Ol
Ceouicmea nnockux yenoe muocozpannozo yena. Ceolicmea nioCKUX U OGYZPAHHLIX Y2l08
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  mapawienenunena.  [IpsamoyrosibHbIN
napauienenunen. HakaoHHbIE IPU3MBIL.

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

[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 cpepuueckou ceomempuu. Konuueckue ceuenus.

Kacarenbnbie npsimpie U miaockocTu. Brnncannble u onucanubie cheprl. Kacarowuecs
cghepovl. Kombunayuu men 8paweHus.

Bextopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTOI
Mex Ty 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. Buvloo gopmyn ob6vemos npamoyz2onvHo2o napaineienuneod, HPusMvl U NUPAMUOBL.
Dopmynvl 0151 HAX0HCOeHUsL 0Obema mempa’opa. Teopemvl 06 OMHOULEHUSAX 0OBLEMOB.

Ipunoocenuss unmezpana K 6bIYUCIEHUIO 00BEMOS U NOGEPXHOCMEU MeNl 6PAUeHUsL.
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 TEJT BPALECHUS.

[Togobue B mnpoctpanctBe. OTHOIIEHHE O0BEMOB U IUIOWIAACH MOBEPXHOCTEH
no100HbBIX uryp.

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

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha niockocmu ¢
UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMOOO08.

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

[loBTopenue. Mcnonb3oBaHue TaOAMI] U AUarpaMM JUls IPEACTaBICHUS JIaHHBIX.
Pemenue 3a1a4 Ha MpUMEHEHUE ONHUCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEelHUX,
HauOOJIBIIEr0 U HAUMEHBIIEro 3HAu€HUs, pa3Maxa, JAUCIEPCUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Bbruucnenne 4acToT M BeposTHOCTEH COOBITHH. BbluncieHune BeposSTHOCTEH B ONBITaX C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  Mcmonp3oBaHme  KOMOMHATOPHKH.
Bbruucnenne BeposiTHOCTEH HE3aBUCUMBIX COObITHH. Mcmosnb3oBaHue (GOpMyNbl CIOXEHUS
BEPOSITHOCTEH, TuarpamMm Dijiepa, 1epeBa BeposTHoCTe|, hopmynsl bepHysm.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

VYcnoBHas BepOATHOCTh. lIpaBmiio yMHOXeHUs BeposTHOcTeW. PopMyna IOIHOU
BepositHOCTH. Dopmyina baiieca.

JluckpeTHble ciydyaiiHble BEIMYMHBI U pacnpezeneHus. COBMECTHBIE paclpeeeHusl.
Pacnipenienenne cyMMbI M IPOU3BEIEHUS HE3aBUCUMBIX CIIydalHBIX BEJIMYMH. MaTtemarnueckoe
OXKMJAHUE W JUCHEepCHUs CIIy4alHOM BeJWYMHBI. MaTemMaTuueckoe OXKHJaHue M JUcCHepcust
CYMMBI CIIy4aliHbIX BEJITMYHH.

bunapnas cnyvaiiHas Benu4uHa, pacnpenesnenne beprymau.  ['eomerpuueckoe
pacnpeneneHue. bUHOMHanbHOE paclpeleleHue U €ro CBOMCTBa. [ unepeeomempuueckoe
pacnpeoenenue u e2o c8ouUcmaa.

HenpepeiBHble  ciydaiiHble  BeauuuHbl.  [lnoTHocTh  BeposTHOcTH.  DyHKIMSA
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.



Hepasencmeo Yebdviuesa. Teopema Yebviuesa 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 CIyY4allHBIX BENWYHMH. Bwibopounwiii K02 huyuenm
Koppenayuu. Jluneunas peepeccus.

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

Ilocmpoenue coomeemcmeuii. Huvekmuenvie U CIOPLEKMUBHbIE COOMBEMCMBUSL.
buexyuu. /{luckpemnas nenpepvignocme. llpunyun [Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHnvle  nouamusi meopuu 2epagos. [epeevs. [leouunoe Odepeso. Caaznocmo.
Komnonenmui cesiznocmu. Ilymu na epaghe. diineposol u I amunbmonosul nymu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBue ¢ YII gucuummmua OO/I.11 MaTtematuka paccuutana Ha 269 vac B roji, B
ToM umucine B 1 cemectpe: 87 u — neknuM, ypokw, 32 94 — NpPaKTUYECKHUE 3aHATHS, 4—
KOHCYJbTaluu; Bo 2 cemectpe: 1024 — nekuuu, ypoku, 304 — mpakThyeckue 3aHATHS, 6 4 —
caMmocTosiTeNbHas paboTa, 8—KOHCYIbTAIHH.

I[lnanupyemble pe3yibTaThbl 00yUeHUsI

W3ydyeHne wmaTeMaTUKH O0O0€CleYrBaeT JOCTHXKEHHE OOYyYaloIIMMUCS — CIEAYIOIINX
pe3yJIbTaToB:

JIMYHOCTHBIX:

e chopMHPOBAHHOCTH TPEICTABICHHIA O MaTeMaTUKe KaK YHHBEPCAJIHHOM SI3BIKE HAYyKH,
CPEJICTBE MOJICITUPOBAHHUS SIBJICHHI U TIPOIIECCOB, UACSIX U METOAaX MaTEeMAaTHKH;

¢ T[OHMMAaHWE 3HAUYMMOCTH  MaTeMaTHKU JJIsI  Hay4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTUKE KaK K YacTH OOIIEeUYEIOBEUECKON KYIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOJIIOILIMEN MAaTEMaTUYECKUX UACH;

® pa3BHUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, alTOPUTMHUUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YpOBHE, HeoOXonuMoM mis Oynymien
poeCCHOHAIBHON JEATENHHOCTH, JISl MPOOJIKEHUST 00pa30BaHUsS M CaMOOOpPa30BaHUS;

® OBJAJICHHE MaTEeMaTHYECKHMMH 3HAHUSMH M yYMEHUSAMHU, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HU, JUISI OCBOCHUS CMEXKHBIX €CT€CTBEHHO-HAYYHBIX JUCHUIUIMH W AUCIUILUIHH
npoeCCHOHATBPHOTO IMKJIA, JUISl TONydeHHs] 0Opa3oBaHHsI B 00JACTAX, HE TPEOYIOMIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

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

® CO3HaTelIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHOM
poQeCCHOHAIBHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

® TOTOBHOCTh M CIHOCOOHOCTh K CAaMOCTOSTENBHOM TBOPUYECKOM H OTBETCTBEHHOM
JESITEIIbHOCTH;

® TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYJHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHON, OOIIECTBEHHO IOJE3HON, Y4eOHO-MCCIeI0BATENIbCKOW, MPOCKTHOW U
JIPYTUX BUOAX ACSITEITbHOCTH;

e OTHOIIEHUE K MPO(EeCCHOHATBHON JEITeIbHOCTH KaK BO3MOXKHOCTH YYacTHS B PEHICHHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAITBHBIX MTPOOIIEM;



MeETalpeaAMETHBIX

YMEHHME CAMOCTOATEIbHO OIPENEIsATh LEJIU JEATEIIbHOCTM M COCTaBJIATh  IUIAHBI
JeSITeIbHOCTH;

CaMOCTOSITENIbHO ~ OCYIECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATH JEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE pECYpPChl JJIsl JIOCTM)KEHHS IIOCTaBIEHHBIX LElNed U
peanu3alyy IIaHOB JesTeIbHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLUIX;

YMEHME NPOAYKTHMBHO oOOIIaTbcsl W B3aUMOJICHCTBOBaTb B IIPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3UIUH JPYTUX YYAaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
paspematb KOH()IUKTHI;

BJIaJICHNEC HABBIKAMU  II03HABATENBHOW, Y4eOHO-MCCIENOBATEIbCKOW W  MPOEKTHOU
JeSITEIbHOCTH, HaBbIKAMU PAa3peLIeHUs IpooJIeM;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOOB PELICHMs MPAKTHYECKUX
3ajay, IPUMEHEHUIO Pa3IMYHBIX METOJI0B IO3HAHUS;

FOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSTEIbHOM HH(POPMAIMOHHO-II03HABATEIbHOU
NeSITeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTUPOBAThCA B PAa3IMUHBIX MCTOYHHMKAX MH(OpMaIuH,
KPUTUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(MOPMAIHMIO, TOIYYaeMyI0 W3 Pa3IMnYHBIX
UCTOYHUKOB,;

BJIQ/ICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJIOTUYHO M TOYHO HM3J1araTh CBOIO TOYKY
3pEeHus, UCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HABbIKAMH II03HABaTEJIbHOW pedIeKCHN KaK OCO3HAHMs COBEpIIAEMbIX NEHCTBUN U
MBICIIUTENIBHBIX IPOLIECCOB, MX pe3yJbTaTOB M OCHOBaHMN, TIPaHUI] CBOETrO0 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIs UX TOCTUKEHUS;
LEJICYCTPEMJIEHHOCTh B MOMCKAX M NPHUHITUU PELIeHUH, COOOPa3UTEIbHOCTh U HWHTYHUIMS,
Pa3BUTOCTh POCTPAHCTBEHHBIX MPEICTaBICHUM;

CIIOCOOHOCTBH BOCIIPUHUMATh KPACOTY U TapPMOHHUIO MUPA;

NMpEeaAMETHBIX

c(OpMUPOBAHHOCTh NMPEACTABIECHUN O MaTeMaTUKE KaK YaCTH MUPOBOM KYJIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBHJIN3ALNY, CIIOCO0aX OMHCAHMS SBJIEHUN peaJbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTUYECKUX MOHATHIX KaK Ba)KHEHIINX
MaTEMaTUYeCKNX MOJEINAX, MO3BOJLIIOLNIMX ONHUCHIBATH M H3y4daTb Pa3HbIE IIPOLIECCHl U
SBJICHUS;

ITIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUsI MATEMATUYECKUX TEOPHUH;
BIIQJICHUE METOJAaMM J0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX IPHUMEHATH,
IIPOBOJUTH JJOKA3aTEIIbHbBIE PACCYKICHUSA B XO/I€ PELICHUSA 3a/1ay;

BIIQJICHUE CTAHJAPTHBIMM [PHEMAMM pPELICHUS PALMOHAIBHBIX W HpPpalUOHAIbHBIX,
MTOKa3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YHUCJIE IS IIOMCKA IIyTH
pELIeHUs U WLTIOCTPALK PELICHUS] YPABHEHHU 1 HEPABEHCTB;

c(OpPMHPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO aHajIHM3a U
UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIMI, UCIIONb30BaHNE
MOJIYYEHHBIX 3HAHWM JIJIs1 OMMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHUMOCTE;

BIIQJICHUE OCHOBHBIMHU IIOHATHAMH O IUIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

c(OpMUPOBAHHOCTh YMEHHUSI paclo3HaBaThb TIeoMeTpuueckue (UIypsl Ha uepTexkax,
MOJIEIIIX U B PEAIBHOM MHPE;

NPUMEHEHHE H3YYCHHBIX CBOMCTB TeoMeTpuueckux ¢uryp u ¢Gopmyn A perieHus
T€OMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM;



e c(hOpMHUPOBAHHOCTD MPEJCTABICHUI O MpoIleccax M SIBICHUSIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTapPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OIICHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

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

B pesynbrare u3ydeHus yueOHON NUCHUILIMHBI MaTemMaTuka Ha YPOBHE CPEIHEro OO0IIero
00pa3zoBaHwUsI:

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

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,
TPUTOHOMETPHUIECKAs OKPYKHOCTh, IPayCHasi MEpa yIJia, BEIMYNHA YIia, 38 JAHHOTO TOYKON Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHSATH apU(PMETHUCCKHE NCHCTBUS C ETBIMH U PAlHOHAILHBIMH YHCITAMH,

- BBINIOJIHATD HECIIOXKHBIC MPEOOPA30BAHUS UHCIIOBBIX BBIPAXKEHHM, COEPIKALINX
CTETICHU YHCeJI, TUO0 KOPHH U3 YUCE, JINOO JIoraprudMbl YnCel;

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OLICHUBATh M CPAaBHHBATH C PAlMOHAJIBHBIMH YHCIAMH 3HAUCHHUS LEJBIX CTEHCHEH
9rCesI, KOPHEH HATYPaIbHOM CTEIICHN U3 YMCEI, JIOrapu(hMOB YHCEIT B IPOCTHIX CITydasx;

- OLICHUBATH 3HAKH CHHYCA, KOCHHYCA, TAHT'€HCa, KOTAHTCHCA KOHKPETHBIX YIJIOB;

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

- BBIMIOJIHSATD BBIYMCIICHUSI I PEIICHHUH 33]1a4 MPAKTHYECKOr0 XapaKkTepa;

- BBIMIOJIHATD TPAKTHYECKAE PACUeThl C HCIOJB30BAHUEM IIPU  HEOOXOJAUMOCTH
CIIPABOYHBIX MATEPUATIOB M BBIYUCIHTEILHBIX YCTPOUCTB;

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

- UCITOJIB30BATh METOBI OKDPYTJICHUS, TPHOIIDKCHUSI W TPUKUIKH TPH PEIICHUH
HPAKTUYECKHX 3a/1a4 TIOBCEAHEBHOW JKU3HH.

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

- OmnepupoBarb Ha 0a30BOM YpPOBHE MOHSATUSIMH: 3aBUCHMOCTb BEJIHYWH, (YHKIHS,
apryMeHT M 3HadeHue (QYHKLUHU, 00JaCTh ONpEAETCHHUS U MHOXKECTBO 3HAueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKUUH, HYTH (YHKIHUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHHE Ha YKMCIOBOM IPOMEXYTKE, YObIBAaHME Ha YMCIOBOM IPOMEXKYTKE, HanOojbllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IEPHOANUYECKas PYHKIUS, IEPHO;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHAMM: CTENEHHas, Jorapugmuyeckas H
nokaszaresabHas (yHKIMU, TPUTOHOMETPUUECKUE (PYHKIIH;

— pacrio3HaBaTh rpauKd >JIEMEHTAPHBIX (YHKIMNA: CTETIEHHOH, Jorapu(MUUECKOr U
NOKa3aTeIbHON (PYHKINHI, TPUTOHOMETPUIECKUX (PYHKITHIA;

- COOTHOCHUTh I'pa)MKM 3JIEMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOH U
IOKa3aTeabHON (YHKUMH, TPUTOHOMETpUYECKMX (YHKIMHA C QopMyliaMu, KOTOPBIMH OHHU
3aJ1aHbl;

- HaXOJAUTh 10 rpaduKy NpuOIMKEHHO 3HaUeHUS PYHKIIUH B 3aJaHHBIX TOUKAX;

- OIpeNIeNIATh 110 IpapuKy CBONCTBA GYHKUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHbLINE 3HAYEeHUs U T.11.);

- CTpOUTH O3CKHM3 Tpaduka (QYHKIUH, YJOBIETBOPSIOMICH TNPHUBEACHHOMY HaO0Opy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- ompeneNaTh 1O TpadHuKaM CBOMCTBa pEATbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HamOopIINe ¥ HAMMEHBIINE 3HAYCHUS, TIPOMEKYTKH BO3PACTAHHUSA U yOBIBaHUS, TIPOMEKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH.

Inemenmol MamemamuuecKko20 aHanu3a

- 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;

- pemiaTb HECIOXKHBIE 33Jayd  Ha IPUMEHEHHE CBA3M MEXAYy M[POMEXyTKaMu
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:

- NoJb3ysich IpaduKaMH, CpaBHMBATh CKOPOCTU BO3pacTaHus (pOCTa, 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,
BKJIIOUYAIOLUMHU XapaKTEPUCTUKN CKOPOCTH M3MEHEHHUs (ObICTPBIA POCT, MJIaBHOE NOHWKEHUE 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 CMmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

— OTIEPUPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTH COOBITUS, CIIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIIMU;

- 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, COIOCTABISATh, CpPAaBHUBATb, HWHTEPHPETUPOBATH B TMPOCTHIX CIIydasix

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 JUIsl pEIISHUs 3a/1a4i HH(OpMAIHIo, TPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;

— JICHCTBOBATH [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 MepedOp BO3ZMOKHBIX PEIICHUM, BHIOUpas U3 HUX ONTUMAJILHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,

— aHAJIM3HPOBATh U UHTEPIPETHPOBATH MOTYyYCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3a]a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;

— pemiarth 3a7a4u Ha MPOCTHIE MIPOLICHTHI (CUCTEMBI CKUOK, KOMUCCUH) U Ha BBIYUCIICHUE
CJIOXKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UIOTEK.

B nosceounesnoii scuznu u npu usyueHuu opyux npeomemos:

—  peuiaTh HECJOXKHBIE MPAKTUYECKUE 3a/1a4l, BOSHUKAIOIINE B CUTYAIUSAX TTOBCEIHEBHOM
JKU3HH.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
IIPOCTPAHCTBE, NapaLIEIbHOCTD U NEPIEHAUKYISAPHOCTD NPSIMBIX U MJIOCKOCTEH;

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

- n300pakaTh M3y4aeMble (UTYpbl OT PYKM U C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

- nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y,

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

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

- pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, IWINHAD, chepa U 1map);

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

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MTPEIMETOB!

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

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

- COOTHOCHUTB IUIOIIA/IM TOBEPXHOCTEH TeNl 0JUHAKOBOW (DOPMBI pa3IMYHOIO pa3Mepa;

- COOTHOCUTBH 00BEMBI COCY/I0B OJIMHAKOBOM ()OPMBI pa3IMYHOIO pa3Mepa;



OIICHUBATh ()OPMY MPABHILHOTO MHOTOTPAHHHKA TOCIIE CIIUJIOB, CPE30B H T.II. (OMPEIeNATh
KOJIMYECTBO BEPIIMH, pedep U IrpaHel MOJy4eHHBIX MHOTOTPAHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

— OnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHEM JECKApTOBBI KOOPAWMHATHI B
MIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuleenue1a

O6vqa10mm71051 Ha VFJIV6JICHHOM YPOBHC HAYUUTCA.

Anzeopa u nauana ananusa

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB00OJIHO OMIEPUPOBATH MOHITHIMI: KOHEYHOE MHOYKECTBO, SJIEMEHT MHOXKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSIMOM, OTPE30K, HHTEPBAJI, IIOJIYMHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMH
TOYKOMH, TpadIecKoe MPEICTABICHHE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

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

—  TIPOBEPSITHh MPUHAIICI)KHOCTH JIEMEHTA MHOKECTBY;

— 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 noeceownesnotl scusnu u npu uzyyeHuu 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 YKcel, 0OBIKHOBEHHAS IpOOk, 1eCATUYHAS JPOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
HppalMOHAIILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTETHFHOE YHCIIO, MHOXKECTBO
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 3aITUCH (CUCTEMbI CUUCIICHHS) B IPYTYIO;

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

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

— CpaBHUBATh JEHCTBUTENbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

—  YIOPSIOYMBATH YHCIIA, 3aITUCAHHBIC B BUEC OOBIKHOBEHHOU U JECSITUYHOM qpoOH, YHcla,
3aMMCaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
Oorpire 2;

— nHaxomutb HOJI 1 HOK pa3HbiMu crioco0amMu ¥ HCIIOJIB30BaTh WX MPHU PEIICHUH 33/1a4;

—  BBINOJHSTH BBIYUCICHUS U PE0oOPa30BaHMsl BRIPAKEHUH, COJEpKAIINUX ACHCTBUTEIbHBIE
9KCclia, B TOM YHCJIe KOPHU HATYPAIbHBIX CTETICHEH;



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

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

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

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

Ypa(melm}l u Hepaeencmea

CB000IHO OnIepupOBaTh MOHATUSAMU: YPaBHEHHE, HEPABEHCTBO, PABHOCWIBHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIOIIECECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHCHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs yPaBHEHUH;

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

OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
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;
MIOHUMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX M HEPAaBHOCUJIbHBIX IPE0OPa30BaHUSIX
YPAaBHEHUI U YMETb UX JJOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHUS YPAaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BIOMPATh METO.T
pelieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B €01 UPPALlMOHAJIbHBIE BBIPAyKEHMUS;

peuarh anredpandeckue ypaBHEHUs] 1 HEpaBEHCTBA U UX CUCTEMBI C TapaMeTpamMu
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 TOKJECTBEHHbIE PEOOPa30BaHMsI TP PELLICHUN YPaBHEHUH U
CUCTEM YpaBHEHUN

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

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

BBITNIOJIHATH OLEHKY MPaBI0N0 00U pe3yabTaTOB, OJYyYaeMbIX MPU PELIEHUH Pa3IuYHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;
COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C apaMEeTPaMHU IIPH PELICHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM UX CHCTEMY, OMHCHIBAIOILINE PEaTIbHYIO0 CUTYAIIHUIO
WM NIPUKJIAHYIO 337a4y, UHTEPIPETUPOBATh NIOJIYyYEHHBIE PE3YJIbTATHI;

HCIIOJIB30BATh IMPOrpaMMHBIC CpEACTBa IPH PEHICHUHW OTACIBHBIX KJIACCOB ypaBHeHI/Iﬁ n
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 OHATHEM CTENIeHHasl QYHKIUSA; CTPOUTH €€ rpaMK U YMETh IPUMEHATh CBOMCTBA
CTETIeHHON (PYHKLIMU MPH PEIICHUH 33124,

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

BJIQJICTh MOHATHEM JorapudMuueckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSATh
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 (HYHKIHS; IPUMEHSATH 3TO MOHATHE 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
peabHBIX MIPOLECCOB U 3aBUCUMOCTEH (HanOoJIbIINe M HAUMEHbIINE 3HaYeHNU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPENIeNIATH 1O TparKaM 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 IPU PEIIeHUN 3a/ay;

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 MTOHATHEM KacaTelbHas K rpaduKy QYHKIIMHM U YMETh IPUMEHSTh €r0 MPHU pelIeHuN
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/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
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 3aBUCHUMOCTEH (HAaMOONbIINE W HAWMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALIUH;

-ONpEeeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTHKH TMEPHOANYECKHX IPOILIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUTUTY/1a, IEPUOJT U T.I1.)

Inemenmovl MamemamuiecKko20 aHanu3a

- OmnepupoBarh MOHIATUSMHU: MPOU3BOIHAS (QYHKIUMH B TOYKE, KacaTelbHas K TpaduKy
(GyHKIMH, TPOU3BOIHAS (QYHKIUY;

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

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIPaBOYHBIC MATEPUAIbI;

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

B noBcenHeBHO KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

- pelaTh NPUKIAJHbIE 3aa4d U3 OMOIOrUH, (PU3UKU, XUMHM, SKOHOMHUKH U JAPYIHX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI.

Teopus eepoamnocmeii u cmamucmuka, 102UKa U KOMOUHAMOPUKA

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

- OTIEPUPOBATh TOHATUSMHU: YaCTOTa W BEPOSTHOCTH COOBITHSA, CIIy4alHBIH BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYHCIISATH UM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMPATH MOIXOIAIINE METOIBI TPEICTABICHHS 1 00PaOOTKH 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 YHCJIE 33/1a4U MOBBIILIEHHON TPYIHOCTH;

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

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

— pemiath 3a1a4u, Tpedyromue nepedopa BapuaHTOB, MPOBEPKU yCIOBHI, BEIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;



— aHaIM3MPOBATH M UHTEPIPETUPOBATH PE3Y/IbTAThl B KOHTEKCTE YCIOBHS 3a/1a41, BBIOHMPAThH
pelIeHus], He MPOTHBOpeYaIe KOHTEKCTY;

— TEepPEeBOAMTH NPU PELICHUH 33/1a4H HHPOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO, HCIIOIB3YS
IpU HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, TpaduKU, TUarpaMMbl,

B noseceonesHoll dcusHu u npu U3yHeHuu Opyeux npeomemos:

— 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;

- IIPUMEHSATH JJIs pelleHus 3aa4 reoMeTpuyeckue (akThl, €CIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

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

- nenath (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UYHUCIIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTH CEUEHUSI MHOTOTPAHHUKOB;

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

- NPUMEHSATh TeOMEeTpUYecKkne (axkThl JUIsI pemeHus 3axad, B TOM YHCIe
IIpEIIIoJIaratoiuX HECKOJBKO I1aroB peIIeHHUs;

- OIMCHIBATh B3aUMHOE PACIOI0KEHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAaHCTBEHHBIX (GUryp (MHpaMuibl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOLIAM MOBEPXHOCTEH IeOMETPUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp Ul pEeIIeHUs 3a/1a4 MPAKTUYECKOro
XapakTepa M 3aJ1ad U3 Apyrux odsacteil 3HaHUil.

Bexmopul u koopounamut 6 npocmpancmee

- OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJll MEXKIAYy BEKTOPAMH, CKaJISIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIYy JABYMS TOYKAMU, CYMMY BEKTOPOB U MPOU3BEJICHUE
BEKTOpA Ha YMCJIO, YTOJI MEKY BEKTOPAMHM, CKAISIPHOE ITPOU3BEICHNE, PACKIIAABIBATH BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTh npocTeifiye 3ajaur BBEIEHUEM BEKTOPHOTo Oazuca.

O6anIOmHﬁCﬂ Ha VFJ'IV6J'ICHHOM YPOBHE MNOJYYHUT BOSMOXHOCTb HAYYUTHCA !

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEepHpOBATh MOHATUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
MTOJIMHO’KECTBO, IepeceueHne, 00beIMHEHUE U Pa3HOCTh MHOKECTB, YMCIIOBbIE MHOKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKkoe MpeICTaBICHHEe MHOYKECTB Ha KOOPAMHATHOU TJIOCKOCTH;

— 3aJaBaThb MHOXECTBA NIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;



OIIEpPUPOBATH ITOHATUSMHU: YTBEPKACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIC U JIOKHBIC
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 nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA HA KOOPJAMHATHOMN IIPSIMON U Ha KOOPIUHATHOU
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]1ay.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

Yucna u evipasrcenusn
Joctrxkenue pe3yiabTaToB

CB000/1HO ONIEepUPOBATh MOHATUSAMU: HATYPaJIbHOE YHCIIO, MHOYKECTBO HATypaJIbHBIX YHCEII,
1L[€J10€ YHCII0, MHOYKECTBO LIEJIBbIX YKCel, 0ObIKHOBEHHAs! IpO0b, 1eCATUUYHAS JpOOb,
CMELIaHHOE YHCIIO, PALIMOHAIBHOE YHCII0, MHOKECTBO PALIMOHATIBHBIX YHCEII,
HppaLMOHATILHOE YUCII0, KOPEHb CTENEHU N, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JEMCTBUTENBHBIX YACET, FEOMETPUUECKAsi MHTEPIIPETALMS HATYPaIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

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

MEPEBOUTH YNCIIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U MCIOJb30BaTh MIPU3HAKHU JAETUMOCTH CYMMBI U IIPOU3BEACHUS ITPU
BBITIOJTHEHUH BBIYMCIICHUH U PEIICHNUH 33/1a4;

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

YIOpSA0YMBATh YHCIIA, 3alIUCAHHbIE B BUI€ OOBIKHOBEHHOW U JIECATUYHOM JIpoOH, Yncia,
3aMMCaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTeNeHn
ooubIIe 2;

Haxoauts HOJI u HOK pa3HbiMu crioco0amu U UCTI0JIb30BaTh UX MPH PELLICHUH 3ajay;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHusl BEIPAKEHHM, COlepIKaIUX eHCTBUTENbHbIE
4uclia, B TOM YHCJIe KOPHU HaTYpaJbHBIX CTETICHEH;

BBINOJIHAT CTaHAAPTHBIE TOXKIAECTBEHHBIE MPEOOPa30BaHHsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPAIIMOHATIBHBIX BBIPAXKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBSICHSATH CpaBHCHHUEC PE3YyJILTATOB BBIYHCIICHHUI IMpU pCHICHUH MPAKTUUICCKHUX
3aaa4, B TOM 4YHUCJIC HpI/IGHI/I)KCHHBIX BLIQHCHCHHﬁ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;
3aIMUCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PEAJIbHBIX BEJIMYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHMU,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

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



CBOOOTHO OTIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELICHUHU 3a71ay;

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 TOKIECTBEHHBIE PEOOPa30BaHMsI TPUTOHOMETPUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaneTh popmynoii 6mHoma HeioToHa;

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

IIPUMEHSATH [IPU pelieHnH 3aaad Manyto 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 PELIICHUH 331aYMHOTOUIICHBI C ICHCTBUTEILHBIMH H IEIIBIMU
koa(purmenTamu;

BJIJICTh MOHITUSMU TIPUBOIUMBIN M HEMPUBOJAUMBIA MHOTOWICH U IPUMEHSTh UX TIPU
peIIeHIH 3a/1a4;

IPUMEHSATH NPpH pereHnHt 3a71ady OCHOBHYIO TEOpEMY aireopsl;

NPUMEHATh TPU pEIICHHH 33/a4 NpocTeimme (YHKIUMH KOMIUICKCHOW IIEPEeMEHHOM 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 APYTroro ypaBHEHUS, ypaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

pelarh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOPHIE
ypaBHEHUs 3-1 U 4-11 cTeneHel, ApoOHO-pallMOHANIbHbIE U UPPALIMOHAIbHBIE;

OBJIa/IETh OCHOBHBIMU THITAMU TOKA3aTENbHBIX, JJOTapU(PMUUECKUX, UPPALIMOHATIBHBIX,
CTETICHHBIX YPABHEHUI U HEPABEHCTB M CTAaHJAPTHBIMHU METOIAMHU UX PEIICHUH U IPUMEHATH
WX TIpU PELICHUH 3a]1aY;

IIPUMEHSTh TeopeMy be3y K pelieHuio ypaBHEHMI;

MIPUMEHSTh TeopeMy BueTa [u1st perieHrs HeKOTOPBIX YpaBHEHUI CTEIIEHH BBIILE BTOPOI;
MTOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPAaBHOCWIIBHBIX ITPEOOPa30BaHUAX
YpaBHEHUN U yMETh UX JI0OKa3bIBaTh;

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

MCIOJIb30BaTh METO]I MHTEPBAJIOB IS PEIIEHUS HEPABEHCTB, B TOM YHUCJIE JPOOHO-
palMOHAJIBHBIX U BKIIOYAIOLIUX B c€0s1 MppallioHaIbHbIE BBIPAKECHMUS;

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

BJIa/IETh Pa3HbIMU METOJIaMU JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YPaBHEHUSIMU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

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

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:



— COCTaBJIATH U peLIaTh YPaBHEHUs, HEPABECHCTBA, UX CUCTEMBI IIPU PELICHUN 3a4a4 APYyTUX
Y4€OHBIX TIPEIMETOB;

—  BBINOJIHATH OLIEHKY [IPaBAOII0A00MS pe3ysIbTaTOB, IOIYYaeMbIX [IPH PELICHUH Pa3IMUHbIX
ypaBHEHMI, HEPABEHCTB M X CUCTEM IIPH PELICHUH 3a7a4 IPYTUX YIeOHBIX IPEIMETOB;

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

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIK MIPUKJIAAHYIO 3aa4y, HHTCPIPCTUPOBATH IMMOJTYYCHHBIC PC3YJIbTAThI,

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

— CBOOOJIHO ONPEEIATH TUI ¥ BEIOUPATh METO PEIICHUS MTOKAa3aTeIbHBIX U
JorapupMHUYECKUX YPaBHEHHI U HEPABCHCTB, HPPAIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUU U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO pellaTh CUCTEMbI IMHEHHBIX YPAaBHECHUH;

— pelaTh OCHOBHBIC THIIBI YPaBHEHUI U HEPABEHCTB C ITApaMETPaMU;

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

— HUMCTDb MNPEACTABJIICHHUEC O HCPABCHCTBAX MCKAY CPCAHUMU CTCIICHHBIMMU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

— Bruagers NOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHue QyHKIUH,
00J1acTh ONpEeeNCHHUs U MHOXKECTBO 3HaYeHUN (yHKLNH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIMH, HYTH GYHKINHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, BO3pacTaHUE HA YHUCIIOBOM
IIPOMEXYTKE, yObIBaHUE HAa YUCIOBOM IIPOMEKYTKE, HauOOJIblIee U HAMMEHbIIEe 3HAYCHHE
(GyHKIMU Ha YHCIIOBOM MPOMEXKYTKE, IEpUoIndecKas (yHKINSA, TIEPUO/], YSTHAS M HEUEeTHAs
(GyHKLIMU; yMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

—  BIIQJICTh TIOHSATHEM CTETIeHHAast QYHKIIHS; CTPOUTH €€ rpauK U YMETh IPUMEHATH CBOWCTBA
CTETNIEHHON (YHKIIMM IIPH PEIICHNUH 33/]1a4;

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

— BJaJIeTh OHATHEM JIorapupMuyeckas GyHKIHS; CTPOUTD €€ TpaduK U yMETh IPUMEHSTh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

—  BJIQJIETh MOHATHAMU TPUTOHOMETpUYECKHE QYHKIIHUU; CTPOUTH UX TpapUKU U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPU PELICHUH 3a/1a4;

— BIIQJIETh MOHATHEM oOpaTHas (PYHKIHS; IPUMEHATH 3TO MOHATHE NPU PEIICHUH 3a/1a4;

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

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

— BJaJIeTh NOHATHUSMHU YHCIIOBAs MOCIIEI0BATENIbHOCTD, apu(pMETHUECKas 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 (HanOobIlNe U HAaUMEHbIIINE 3HAYeHHU S,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHUMITOTHI, TOYKH Neperuda, nepuoj u T.11.);

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUUYECKON CUTYalLlH;.

onpeneNnaTh IO TpapukaM MNpOCTEHIIne XapaKTePUCTUKU TEPUOAWYECKUX MPOIECCOB B

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

— BJIAJIETh OHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSATH IIPH PEIIECHUN 3a/ay;



— TNPUMEHATH METO/bI PEIICHHsI TPOCTeHIHNX AuddepeHInaNbHbIX YPaBHEHUH IEPBOrO U
BTOPOTO IMOPAIKOB.

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHeM 6eckoHEUHO yObIBaOIasi FeOMETpUYECKast IPOrpeccus U yMeTh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

—  BJIQJIETh MOHATHAMH OECKOHEUHO OOJbIINE U OECKOHEUHO MAJIbIE YHCIIOBbIE
MOCJIeIOBATEIBHOCTH U YMETh CPAaBHUBATH OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
IIOCJIEI0BATEIBHOCTH;

—  BIIQJICTh MOHATHIAMMU: IPOU3BOIHAS (PYHKIIMH B TOUYKE, TPOU3BOAHAS (PYHKIINH;

—  BBIYMCIIATH IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIUN M UX KOMOMHAIHIA;

— HcCenoBaTh GYHKIUU HA MOHOTOHHOCTD U DKCTPEMYMBI;

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

— BJIQJIETh NOHATHEM KacaTelbHasl K rpaduKy QyHKIUN U yMETh IPUMEHATH €ro MPU PEeLICHUN
3aza4;

—  BIIQJIETh MOHATHSIMHU NEPBOOOpa3Has GyHKIUS, ONPEAeIICHHBII HHTETPAl;

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

B nosceonesnoil ocuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

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

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

— cBOOOJHO BJIAIETh CTAHAAPTHBIM aIlllapaTOM MaTeMaTHUECKOro aHaIM3a JJIsl BBIYUCICHUS
MIPOU3BOIHBIX (PYHKIIUH OJHOM MEPEMEHHOM;

— cBOOOJHO NMPUMEHATH anmapar MaTeMaTHYECKOro aHallu3a JAJIs McCle0BaHus GyHKIUN 1
HOCTPOEHMSI IpauKOB, B TOM YHCJIE UCCIIE0BAHMS HA BBITYKIIOCTb;

— OIepUpoOBaTh MOHATHEM MEepBOOOpa3HON (PYHKLMU AJIs pelIeHUs 3a1ay;

— OBJIQJIETh OCHOBHBIMU CBeI€HUAMHU 00 nHTerpane Hptorona—JIeitbHua u ero npocrenmmx
MPUMEHEHMSIX;

— OIEpUPOBATh B CTAHJAPTHBIX CUTYALUAX MPOU3BOAHBIMYU BBICIINX MOPSAIKOB;

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

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

— YMETbh BBINOJIHATH NPUOJINKEHHBIE BEIYUCICHUS (METO/IbI PEILICHUS] YPaBHEHUH, BBIYMCICHUS
OTIpe/IeNIEHHOT0 UHTErpaa);

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

BJIQ/IETh TOHSATUSIMU BTOpas MPOU3BOJAHAS, BBINYKJIOCTh TIpaduka GYHKIUM U YMETb

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 ucmamucmuka, iocuka u KOM6uuamopul<a

JlocTr>keHus pe3yabTaToB:

— OmnepupoBaTh OCHOBHBIMH ONHCATENFHBIMU XapaKTEPUCTUKAMHU YUCIIOBOTO Habopa,
MOHATHEM I'eHepalibHasi COBOKYITHOCTb U BRIOOPKOI 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/ICTaBIeHUue 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 PACIIPEIACICHUAX CIyYalHbIX BEIUYHH;

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

UMETBH IPEJCTABICHUE O KOPPEISALUY CIIydalHbIX BEJIMYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

HMMETh MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

UMETh MPEJCTABICHHE O BEIOOPOUYHOM KOd(p(PHILIMEHTE KOPPEAIUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THITOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETb [IPEJCTABICHHUE O CBA3U AIMIIMPHUUECKUX U TEOPETHUECKUX pacIpeesIeHUH;

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 MIPEJCTABICHHUE O JIEPEBbAX U YMETh IPUMEHSATH IIPU PEIICHUH 3a]1a4;

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 SMJIEPOBOM M FaMHIBTOHOBOM ITYTH, HIMETh MPECTABICHHUE 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;

yYMETb NPUMEHSTh NpUHIUN [{upuxiie npu pereHun 3aiau.

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 ISl 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 TPOEKTUPOBAHUE U IPUMEHSTH UX IIPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPEJCTABICHUE O KacalolMXcs chepax 1 KOMOWHAIIMY TNl BPALLCHUS U YMETh
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 PEIICHUH 33724 U I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ M METOJ
KOOp/IMHAT;

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

— TMPUMEHATH TEOPEMBbI 00 OTHOUICHUSX 00BEMOB IIPU PEIICHUU 3a/1a4;

— TMPUMEHATH UHTETPAJI JJISl BBIYUCICHHUS 00HEMOB M IIOBEPXHOCTEH TEJl BpaIlICHUS,
BBIYUCIICHUS IO CPeprUIECcKOro mosica ¥ 00bema mapoBoro Clios;

— WMETh MPEJCTABICHUE O JABIKCHUSAX B IIPOCTPAHCTBE: MApAILICIIBHOM NIEPEHOCE, CHMMETPUN
OTHOCHUTEIILHO IIOCKOCTH, IICHTPAIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEIBHO TIPSIMOH,
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 YTJa IPH PEIICHUH 33]1a4;

— 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 MJIOCKOCTH, (OPMYILY PACCTOSHUS MEX/ly TOUKaMH, 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 PACcCTOSTHUE OT TOYKH J0 IUNIOCKOCTH B CUCTEME KOOP/AMHAT;

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 pa3BUTHHU 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 IIPOU3BEACHUIN UCKYCCTBA;

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MaTEMAaTUYECKUX OObEKTOB

— IPUMEHATHh MATEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLIEro MUpa
(MozenrpoBaHue (PU3NIECKUX MPOIIECCOB, 33 Ja4l SIKOHOMUKH).



Conep:xxaHue TUCHUILTAHBI (269 4.)
1 cemecTp

BekTopsl 1 KoopauHATHI B ipocTpancTie (12 4.)

ITonsiTne BeKTOpa B IPOCTPAHCTBE, HACWUCTBUA € BeKTOpamu. KoMImaHapHble BEKTOPBI.
[Tpaktuyeckas pabdora Ne 1 «JleiicTBusi ¢ Bekropammu». KoopauHATBl TOYKM M KOOPAWHATHI
BekTopa. CkanspHoe mnpousBeAcHUE BekTopoB. IIpaktmueckas pabora Ne 2 «CkamsipHoe
IIPOU3BEICHUE BEKTOPOBY.

DJieMeHTbI TEOPHH MHOKECTB U MATEMATHYECKOM JIOruKH (4 4.)
MuoxecTBo. Onepannuu HaJ MHOXKECTBAMU. DJIEMEHTbl MAaTEMAaTUYECKOM JTIOTUKH.

Yucaa u Boipazkenus (18 4.)

Llenbie, panvoHaNbHBIE W ACHCTBUTENBHBIC YHCIA. APHUPMETHYECKUN KOPEHb HATypalbHOU
crenieHd. CTeNeHb C PAalMOHAIBHBIM M JACHCTBUTENBbHBIM IIOKa3arenaeM. PemieHue 3amad Ha
npuMeHeHue cBoilcTB creneHeil. [lpaktuueckas pabora Ne 3 «JlelicTBUTEIbHBIE YHCIIAN.
Jlorapugm. CpoiictBa norapudmoB. JlecsTuuHble U HaTypanbHble jorapudmsl. [IpakTnyeckas
pabora Ne 4 «CpoiicTBa orapumMoB».

OcHoBbI TPpUTOHOMeTpPHH (26 4.)

Panuannass Mepa yria, mOBOpPOT TOYKM BOKpPYr Hadana KoopauHar. OnpeneseHue CUHyca,
KOCHHYCa, TaHT€HCa yrija W ux 3Haku. Ilpakrmueckas pabora Ne 5 «OmnpeneneHue cuHyca,
KOCHHYCa U TaHI'€HCa yIia». 3aBUCUMOCTb MEXKIY CUHYCOM, KOCHHYCOM M TaHT'€HCOM OJIHOTO U
TOro ke yria. TpuronHomerpuueckue toxaectBa. CHUHYC, KOCHHYC M TaHI€HC YIJIOB O M —(.
[Tpaktuyeckas pabora Ne 6 «VYmpolieHHEe TPUTOHOMETPUYECKUX BbIpakeHUN». DopMyiibl
cinoxxenus. @opmynsl ABoiHOro yrima. Ilpaktuueckas pabora No 7 «DopMynbl CIOXEHUS U
aBoitHOro yrma». ®opmyinbsl npuseneHus. Cymma M pa3sHOCTh CHHYCOB U KOCHHYCOB.
[TpakTrueckast padota Ne 8 «Dopmysbl IpUBEACHUS

®ynkuuu (20 4.)

CrenenHas (yHKuMs, ee cBoiicTBa u rpaduk. Bzaumuo oGparHble ¢yHkuuu. [lokazarenbHas
¢byHkus, ee cBoiictBa M rpaduk. Jlorapupmuueckas ¢GyHKIuUs, €€ CBOilcTBa M TIpaduk.
[Tpaktuyeckas pabora Ne 9 «CreneHHas, mokas3aTeiabHas U Jorapupmuyeckas QYHKIHN.
OO61ue cBoiicTBa TpUrOHOMETpUUECKUX (QyHKIMHA. CBONCTBAa PYHKIMH Y = COS X U €€ rpaduk.
CoiictBa ¢yHkium Y = Sin X u ee rpapuk. CpoiictBa ¢yHkimu Y = tg X u ee rpaduk.
[TpaxTrueckast padora Ne 10 «Tpuronomerpuueckue QyHKIANY.

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCHUNIbHBIE ypaBHEHMsI W HepaBeHCTBAa. MppauuoHanbHble ypaBHeHUdA. IIpaktuueckas
pabotra Ne 11 «Hppammonanpabie ypaBHeHHUs». [lokazarenbHble ypaBHeHus. [loka3arenbHbie
HepaBeHcTBa. CUCTEMBI MMOKA3aTeNbHBIX YpaBHeHUN U HepaBeHCTB. [IpakTtuueckas padbota Ne 12
«Iloka3zarenpHbIE  ypaBHEHHMs] W HEPaBEHCTBay. Jlorapudmuueckue  ypaBHEHHS.
Jlorapudmuueckue HepaBeHcTBa. [Ipaktudeckas pabora Ne 13 «Jlorapudmuueckue ypaBHEeHUs
U HEpaBeHCTBa». YpaBHeHHEe COS X = a. YpaBHeHume SIN X = a. YpaBHeHnue tg X = a.
[Tpaktueckass pabora Ne 14  «IIpocreiime  TPUTOHOMETPUUYECKHUE  YPaBHEHHS.
TpuroHoMeTpUYECKHE YpaBHEHMS, CBOMSIIMECS K KBaApaTHbIM. OIHOPOJHBIE YypaBHEHUS.
Pemenue ypaBHeHMit pa3noxkeHneM Ha MHOuTenu. [Ipaktudeckas padora Ne 15 «OgHOpOHBIC
ypaBHeHUs». llpaktnueckas pabora Ne 16 «PemieHue ypaBHEHHWI pa3ioKEHHWEM Ha
MHOXHUTEIH.

DJleMeHTBhI MATEMATHYECKOr0 aHaau3a (3 4.)



[TonsiTHE TPOM3BOAHOM, IPON3BOIHAS cTeneHHOM (yHkimu. [TpaBuna quddepenunpoBanus.

Koncyapramuu (4 4.)
2 cemecTp

DJIeMEeHThl MATEMATHYECKOro aHaau3a (mpoaosnkenue) (38 u.)

Boruncnenne npousBoanbix. IIpaktuueckass padora Ne 17 «BblumcineHue NpOU3BOIHBIXY.
[Tpon3BoiHBIE HEKOTOPBIX AJIEMEHTAPHbIX (YHKLUI. BbluncieHue mpou3BOAHBIX Pa3IUYHbBIX
¢ynkuunii. ['eomerpudeckuii u ¢pusnueckuii cMpicn npousBogHOU. [Ipaktudeckas padora Ne 18
«['eomerpuueckuii ¥ GU3NUECKUN CMBICI MTPOU3BOAHOM». Bo3pactanue u yObiBaHHE (QyHKIUH.
Okcrpemymbl GyHkuuu. [Ipaktrueckas pabota Ne 19 «MccnepoBanue QyHKIMHM C TOMOIIBIO
npou3BOHOM». [IpuMeHeHrne Mpou3BOIHON K mocTpoeHuio rpadgukoB (yHkiui. [Toctpoenue
rpadukoB ¢pyHkuuii. Haubonpiee n HauMeHsbIee 3HaueHne Gpynkuuu. [Ipakruueckas padora Ne
20 «IToctpoenue rpadpukoB ¢pyHkiuity. [leppoodpasHasi, mpaBuia HaX0XKIESHUS IEPBOOOPA3HBIX.
[Inomans KpUBOJMHEWHOM Tpamenuu U uHTerpai. BeramciieHne uHterpanos. [IpakTudeckas
pabora Ne 21 «BwluMcieHue MHTErpajioBy. BeluncieHue miomaneil ¢ IOMOIIbI0 MHTErPaloB.
[Tpaktuyeckas padora Ne 22 «BrraucieHue iomazei ¢ mToMOIIbI0 HHTETPAJIOBY.

CTaTuCTHKA ¥ TeOpHUs BEPOATHOCTEH, KOMOMHATOpUKA (24 4.)

[IpaBuno mpousBeneHMs, NEPECTaHOBKU. Pa3MellieHus, coYeTaHusl U UX CBOMCTBA. 3ajayu Ha
MOJCYET YMCIIA MEPECTAaHOBOK, pa3MeleHnii u coderannii. bunom Herotona. Ilpaktuueckas
pabora Ne 23 «IlepectaHoBku, pa3merieHus U coderaHusi». CoOOBITHS U UX KOMOHMHAIIUU.
BepositHocTs  coObiTus. Croxkenue BeposTHocTeld. HesaBucumble COOBITHS, YMHOXKEHHE
BepostHOocTel. [Ipaktuueckass pabora Ne24 «BepositHOocTh». CiydaliHble BEJIUYUHBI.
[lenTpanbHbIC TEHIESHIIMK U MEPHI pazOpoca.

TexcroBble 3a1a4u (4 4.)
3ajaun Ha ABMKEHUE. 3a/1a4i HAa CMECH, CIIaBbl, KOHLIEHTPALUIO.

IIpsiMbIe 1 MVIOCKOCTH B NPOCTPaHCcTBe (28 4.)

AkcuoMbl ctepeomerpuu. IlapamienbHOCTh NpsSMBIX, NOPAMONM U IJIOCKOCTU. B3ammHoe
pacrojOKeHUE MPSIMBIX B IPOCTPAHCTBE, YTOJI MEXAY ABYMs HPSAMBIMH. 3aJaud IO TEMeE
«B3auMHOe pacmnonokeHue INpsAMBIX B IpOCTpaHCTBe». [lapamienbHOCTh MIIOCKOCTEH.
[Tpaktuyeckas pabora Ne 25 «[lapamienbHOCTh MpsMBIX M IUIOCKOcTei». Terparap u
napajieNnenumnes. 3a1a4n Ha MOCTpoeHue cedeHnid. [Ipaktiueckas padora Ne 26 «Iloctpoenne
cedeHui». [lepneHAUKyIIpHOCTD NPSIMON M IUIOCKOCTH. [lepneHauKyssp U HakJIOHHAs, Yroi
MEXy HIpSIMON U IUIOCKOCTBIO. J[BYrpaHHBIM yroj, nepneHAuKyIsIpHOCTh MIOCKOCTe. 3agaun
no teme «llepneHAMKYIApPHOCT MPAMBIX M IUIOcKocTei». Ilpaktuueckas paGora Ne 27
«[lepneHAUKYAIPHOCTh NPAMBIX U IUIOCKOCTEH».

MHoOrorpaHHuKHu M KpyrJble Teqaa (36 4.)

[TonsTHEe MHOTOTpaHHMKA, MpHU3Ma. 3a7aydl Ha BBIYMCIIEHHE IUIOIAAMN TMOBEPXHOCTH M 00BbeMa
npu3Mmbl. [Ipaktrueckas pabora Ne 28 «IIpusmaw. Ilupammpa. IlpaBuibpHas mHpamujia.
VYceuennas nupamuzia. 3aJaud Ha BBIYMCICHHME IUIONIAAM MOBEPXHOCTH M 0O0beMa MUpPaMUJIBI.
[Mpaktudeckas padora Ne 29 «[Iupamunay. [IpaBunbHbIe MHOTOTpaHHUKH. [umuamp. 3anaun Ha
BBIYUCIICHHE TUIOIIAAM TOBEPXHOCTH M oObema nuiauHipa. I[lpaktuueckas pabora Ne 30
«Uununap». Konyc. 3agaum Ha BbIUMCICHHE IUIOUIAJM TOBEPXHOCTH U O0bEMa KOHYyca.
[Tpaktuyeckas padora Ne 31 «Konycey». Chepa, map, ypaBHeHHe cepbl. [lnomans moBepxHocTu
chepsrl, 00BeM I1apa U €ro yacTel. 3aJaui Ha BBIUUCICHUE TUIONIAIeH TOBEPXHOCTH U 00HEMOB
MHOTOTPaHHHUKOB U KPYTJIbIX TEII.



HUctopust MaremaTuku. MeToabl MaTeMATHKH (2 4.)
Ucropusa matemarnku. MeTo1bl MaTeMaTUKHU

CamocTosiTe;ibHast padora (6 4.)

Koncyabramuu (8 4.)
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Y4eOHO — MeTOAMYeCKOe O0ecrieyeHHe
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. HI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MatemaTuka : anreOpa u Havaia
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpus: Anredpa U Hadaaa MaTeMaTHIECKOTO aHAIH3a.
10 - 11 knaccel: y4eOHHK AJ1 00111e00pa30BaTEIbHBIX OpraHu3aIyii: 6a30BbIA U
yrnyonenssiii yposens/ LI A.Anumos, FO.M.Komnsarun u ap. — 8-e uzn. — M.:
IIpocsemenue 2020

2. JI.C.Aranacss, B.®.byry3os, C.b.Kanomues, JI.C.Kucenéra, 3.1 .I1o3Hsk.
I'eometpus.10 — 11 kiacCel: yueOHUK i 00111€00pa30BaTEIbHBIX OPraHU3AIIA:
6a3oBbIii 1 podusHbI ypoBHI/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomies u qp.—
23-e u3a. — M.: [Ipocsenienue, 2016

IlepeyeHb 10NMOJHUTENbHOI JTUTEPATYPHI

Matemartuka. [IpodunbHelii ypoBeHb. Ne6 BapHaHTOB. THUIIOBBIE TECTOBBIE 3a/laHUs OT
paspaborunkoB EI'D + 8003ananwmii wactu2 /M.B. Smenko, M.A BomdkeBrud u ap./moj pen.
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bammako M.M. Maremaruka. COopHHK 3amad  TpOPWIBHOH  HANpaBICHHOCTH:
yue6.mocodue. — M.: 2012
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Yu4eOHo — TeMaTHYEeCKHH IJIaH

Homep Tema Kosn4ecTBo
TeMbl 4acoB
1 cemecTp
1. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE 12
2. DJIeMEHTBI TEOPUU MHOXKECTB M MATEMATUYECKOM JIOTHKH 4
3. Yucina v BeIpaKeHUs 18
4. OCHOBBI TPUTOHOMETPUU 26
5. OyHKIMH 20
6. YpaBHEHUS U HEPABEHCTBA 36
7. DJIeMEeHTHl MATEeMaTUYECKOr0 aHaIn3a 3
8. Koncynprammm 4
9 dopma IpoOMEKyTOUHOU aTTecTaluu — TUPPEpEeHIIMPOBAHHBIN
3ayer
2 ceMecTp

11. DJIEMEHTHI MATEeMAaTHYECKOTO aHaIu3a (IPOA0KEHNUE) 38
12. CraTuCTHKa U TEOPUsI BEPOSITHOCTEHN, KOMOMHATOPHKA 24
13. TexkcroBble 3amaun 4
14. [IpsiMbIe 1 TIIOCKOCTH B TPOCTPAHCTBE 28
15. MHOrorpaHHUKHU ¥ KPYTJIble Tena 36
16. Hcropust maTeMaTHKH, METOIBI MATEMATHKU 2
17. Koncynpranuu 8
18. CamocrosTenbHas pabora 6
19. dopMa MPOMEKYTOUHON aTTECTALUHU - DK3aMEH

Hroro 269




TemaTn4eckoe IJIAHUPOBAHHE

MaremaTuka (269 )

1. [I.A.Amamos, FO.M.Konsrun, M.B.Tkauésa u np. Matematnka : anreOpa v Hayaja MaTeMaTHIeCKOro aHajan3a, reoMeTpusi: Anredpa u
Hayvaja MareMarudeckoro ananu3a. 10 - 11 kimacesl: yueOHHK A1t 0011e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINd U YIITyOJIE€HHBIA YPOBEHB/
1. A.Anmumos, FO.M.Komnsirus u ap. — 8-e uzn. — M.: [Ipocsemenue 2020
2. JI.C.AranacsH, B.®.byry3o0s, C.b.Kagomries, JI.C.Kucenésa, O.I".ITo3usk. ['eometpusa.10 — 11 knacCel: ydeOHHK 115
0011e00pa3oBaTeIbHBIX Opranu3anuii: 6a30Beiii U TpoduiabHbIN ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kanomues u np.— 23-¢ u3z. —
M.: [IpocBemienue, 2016
IInanupyemble pe3yJbTaThl 00y4eHHS Buanbi
Ne | Koa Homa U
fmap | -Bo Copepxumoe maTepuajia rmee (bopm
Bl | Yaco 3aJJaHH IIpeaxmeTHbIC MeTtanpeamMeTHbie bl
B e KOHTPO
Jl
I cemecTp (119 4.)
BexTopbl M KoOpAUHATHI B IpocTpancTBe (12 4.)
[1.38- | ®opmynupoBaTh PeryasituBHble:
42 Ne ONpeleIcHUus U YUHUTBIBATH IIPABUIIO B
321, WUTIOCTPUPOBATH TIOHATHE | TUIAHUPOBAHUU U
323, BEKTOPA, JJINHBI BEKTOPA, KOHTpOJIE criocoba
[TonsiTve BEeKTOpa B MPOCTPAHCTBE, JEHCTBUS C 328, KOJUIMHEAPHBIX BEKTOPOB, peuienus, paznuyatb | P3
1 2 BEKTOpaMHU 335 (a) | KOMILTaHAPHBIX BEKTOPOB, croco6 u pe3ynabTaT YO
11.43- PaBHBIX BEKTOPOB. JEUCTBHS.
45 BrinonnusaTe onepannu Haj
Ne 355, | Bekropamu. Haxonuth Ilo3HaBaTebHbBIE:
358(B,r | pa3nokeHue BEKTOpa Mo opueHTupoBaTecsi Ha | YO
2 2 Komrianapabie BEKTOPHI ) TpEM HEKOMITJIaHAPHBIM pazHooOpaszue P3




BCKTOpaMm. Hcmnons3oBaTh
BCKTOPHBIC MCTOABI IIPU

croco0oB peICHUA
3aaad.

[TpakTiaeckast pabora No 1 «JlelicTBUS C BEKTOpAMI) peleHny 3aaay Ha 113
11.46- BBIYMCIICHUSA U KoMMyHHKaTUBHBIE:
49 JI0Ka3aTelIbCTBa. YYUTHIBATH Pa3HbIC
No403, MHCHUS ¥ CTPEMHUTHCSA
407(,r K KOOpAVHAIUU
) Pa3JIMYHBIX MMO3ULIUN B
409 COTPYAHHUYECTBE,
(a,e,n) KOHTPOJIMPOBATh
418(a,B JIEUCTBUA apTHEpA.
) YO
KoopauHatsl TOUKH ¥ KOOPJIMHATHI BEKTOpa 426 (0) P3
I1.50-
52
Ne
444,44
)
451(,r YO
CkasisipHO€ MTPOU3BEICHNUE BEKTOPOB ) P3
[Tpaktuyeckas padora Ne 2 «CkansgpHoe Npou3BeieHIe
BEKTOPOB» 113
DJ1eMeHTbI TEOPUH MHOKECTB H MAaTeMAaTHYeCKO# Joruku (4 4.)
Koncne | OBnaaers NOHATHAMMU: PeryasituBHble:
KT KOHEYHOE MHOKECTBO, €r0 | OI[CHUBATh
JIEKLIMU | DJIEMEHT, IOJIMHOXKECTBO, IIPaBUJIBHOCTb
nepeceyeHune u BBITIOJTHEHUSI
00bEeTUHEHNE MHOKECTB. JEUCTBUSI Ha YpPOBHE
OnepupoBarh NOHATHAMHU: a/IeKBaTHOM
YTBEPKACHHUE U €r0 PETPOCIIEKTUBHOM
MHO0X€eCTBO, ONIEpalliy HaJl MHOKECTBAMU OTpULIaHHE, UCTUHHBIE U OLIEHKH. P3




JIOKHBIC YTBCPIKIACHM,
HaxOoJUuThb NCPECCUCHUC U
O6T>CI[I/IH6HI/IC MHOXCCTB,
Ppacrio3HaBaTh JIOKHLBIC

Ilo3naBaTenbHbIE:
CTPOUTD pedeBbie
BBICKA3bIBAHUS B

YTBEPKJICHHUS. YCTHOW M MUCbMEHHOMN
Koncme dopwme.
KT
JEKIUU KoMmmyHukaTuBHBIE:
KontponupoBath
8 DJIEMEHTBl MaTEMATUYECKOM JIOTUKH JEUCTBHUs MMApTHEpA. P3
Yucaa u Boipaxkenus (18 4.)
§1,2, [IpuBOUTE IPUMEPHI PerynasiTuBHbIie:
Ne (maBatp ompezeneHue) Ocy1ecTBiATH
2,349 | apudmeTrueckux KopHeH UTOTOBBII u
9 I{enble, palmoHaJIbHBIE U ACHCTBUTEIbHBIEC YNCTIA YETHBIE | HATypaJIbHOM CTEIIEHHU. MOIIArOBbIil KOHTPOJIb P3
§ 4, [IpumensaTs npaBuia 10 PE3yJbTary.
32,38, JEUCTBUM C paJiKajJaMu,
10 ApudmeTnuecknii KOpeHb HaTypaIbHON CTENEHH 41 BBIPAKEHUAMU CO Ilo3HaBaTenbHbBIE: P3
§ 5, Ne | cTeneHsAMH C Crpouts pe4eBble
CreneHb ¢ palMoOHaJIBHBIM H  JICUCTBUTENBHBIM | 60, 69, | palMOHaIbHBIM BBICKA3bIBAHUS B
11 MOKa3aTeseM 74 IIOKa3aTeJIeM IIPU YCTHOM M MUCHbMEHHOMN P3
Ctp.37, | BBIYMCIICHUSAX U dbopwme.
«IIpose | MPeOOPa3OBaHUSX
pb BbIpa)XKCHMI. BRIMOIHATE KoMMyHuKaTUBHBIE: P3
12 Peuienue 3a1a4 Ha NpUMEHEHNUE CBOMCTB CTENIECHEN ceOs» MPOCTCUIIINE Y4UTHIBATH pasHbIC
[Tpaktuueckas padora Ne 3 «JleficTBUS CO CTENEHSIMHU U | - npeoOpa3oBanus MHEHHUSA U CTPEMUTBCS
13 KOPHSIMUY JorapupMuuecKux K KOOpAUHALIMHI 113
§ 15, BBIpXCHUH C Pa3IMYHBIX TIO3UITUN B
Ne 272, | HCTIOJIb30BAHUEM CBOWCTB COTPYJHUYECTBE.
275, norapu(MoB, C TTOMOIILIO
277 ¢bopmy nepexona.
14 Jlorapudmer Yer, P3




2178

§ 16,
Ne 290-
15 CaoticTBa JjorapuMoB 293 ger P3
§ 17,
Ne 305-
16 JlecsTnuHbIe U HATYpAJTbHBIC JTOTaPHU(PMBbI 307 ger YO, P3
17 [Tpaktuyeckas pabora Ne 4 «CBoiicTBa orapumMoB» - 113
OcHoBBI TPUTOHOMETPHH (26 4.)
§ [IepeBoauTs TpagycHyIO PerynasiTuBHblie:
21,22, MEpY B paJHaHHYIO U OLICHUBATh
Ne 420, | obpatHo. Haxonuts Ha IIPaBUJIBHOCTb
Panuannas Mepa yria, moBOpOT TOYKH BOKPYT Hauana | 422, OKPYKHOCTH TIOJIO’KEHUE BBITIOJTHEHUS
18 KOOpJAMHAT 424 TOYKH, COOTBETCTBYIOIIEH NEUCTBUS HA YpPOBHE P3
§ 23, JAHHOMY JIEHCTBUTEIILHOMY | J€KBAaTHOU
24, Ne | yuciy. PETPOCIIEKTUBHOM
430 HaxonuTh 3HaKM 3HAUEHUH | OIIEHKH.
qer, CHUHYyCa, KOCHHYCa, TAHTeHCa
434 Yyucna. Ilo3naBaTenbHbIE:
Yer, BrisBIATH 3aBUCHMOCTD BJIAJIETh o01muM
435 MEX]ly CHHYCOM, IIPUEMOM  PELICHMUS
Ornpenenenne CMHyca, KOCUHYCa, TAHT€HCA yIjla U WX | Yer, KOCHHYCOM, 3ajad.
19 3HAKU 447 TAHT€HCOM OJJTHOTO U TOTO YO, P3
[Tpaktiueckass padora Ne 5 «OmpeneneHue cuHyca, | - xe yrna. [IpumeHnsTs KoMMmyHUKaTHBHBIE:
20 KOCHHYCA U TaHTEHCA yIIIay JTaHHBIE 3aBUCUMOCTH JIS JIOTOBApUBATHCS u I13
§ 25, J0Ka3aTeJIbCTBA TOXKACCTBA, | MPUXOIUTh K o6meMy
Ne 459 | B 4aCTHOCTH Ha PEIICHUIO B
3aBUCUMOCTbh MEXAY CUHYCOM, KOCUHYCOM U TAHT€HCOM | YeT, OIIpENENEHHBIX COBMECTHOHN
21 OJTHOTO W TOTO € yriia 461 (1) MHOKECTBax. AeATEeIbHOCTU, B TOM P3
§ 26, [TpumeHsTH TpU quclie B  CHTYallWH
Ne 465 | mpeoOpa3oBaHUSIX U CTOJIKHOBEHUS
22 TpuroHomeTpruecKue TOXKJIECTBA 4er, BBITMCIICHMAX HHTCPCCOB. P3




23466 | dhbopmymsl CBS3H
qer TPUTOHOMETPHUYECKUX
CuHyC, KOCHHYC U TAaHT€HC YTJIOB Ol U -0 § 27, GbyHKIUH yrioB
Ne No a v —a, GopMyIIBI CIIOKCHHSI,
475 - (hopMyIIbI IBOMHBIX YTJIOB,
23 476 yer | popMyIIBI IPUBEICHHUSA, YO, P3
[IpakTnueckas paborta No 6 «YupoleHue | - (hopMyIIbI CYMMBI U
24 TPUTOHOMETPUUYECKUX BBIPAKEHHI Pa3HOCTH CHHYCOB, CyMMBI 13
§ 28, | ¥ pasHOCTH
Ne 483 | KOCHHYCOB.
(1), Jloka3pIBaTh TOXKOAECTBA,
484 MPUMCHSS pa3IMUHbIC
qer, METO/1bl, UCIIOJIb3Ys BCE
25 DOPMYIIBI CIOKEHUS 486 (1) | usyueHHbIE HOPMYJIBL. P3
§ 29, | [IpuMeHsTh BCe M3yUEHHBIE
Ne 501, | cBOMCTBa U (OPMYJIEI
503 IpY PELICHUH PUKIATHBIX
(1), 3aJa4 ¥ 3a/1a4 [OBBIIIEHHON
26 PopMyssl JBOMHOIO yriia 506 yer | CJIOXKHOCTH P3
[Ipaktuueckas padora Ne 7 «Dopmyibl CIOXKEHUS H | -
27 JIBOMHOTO yriay 113
§ 31
Neo 525-
28 DopMyJIbl IPUBEACHUS 528 ger P3
§ 32
Ne 537-
29 CymMa ¥ pa3HOCTh CHHYCOB M KOCHHYCOB 538 ger P3
30 [TpakTuyeckas padora Ne 8 «DopMysbl IPUBEICHUS - 113
@Oynkuun (20 4.)
§ 6, No | Ilo rpaduxam yHKIHIA PeryasituBHble:
122, OTIMCHIBATh UX CBOWCTBA yMETh
31 CrenenHas GyHKIIUS, €€ CBOWCTBA U IrpaduK 124 yet | (MOHOTOHHOCTb, OpUEHTHPOBATHCS B P3




32

B3anmuo obpatHble QyHKINH

§ 7, Ne
132
Yer,
133 yer

33

IToka3zarenpHas QyHKIMSA, €€ CBOWCTBA U rpaduk

§ 11,
No
196,19
7

34

Jlorapudmmueckas pyHKIHUS, €€ CBOMCTBA U Tpaduk

§ 18,
Ne 319,
321,
327
Yer,
328 yer

35

[Tpaktuyeckas padora Ne 9 «CreneHHasi, moka3aTeabHast
u sjorapupmMudeckas GyHKIAN

36

OO111e cBOMCTBa TPUTOHOMETPUUECKUX (PYHKITHI

§38,
39, Ne
691
(2,4),
692
get,700
, 703

37

CaoiicTBa (hyHKIIMHU Y = COS X U ee rpaduk

§ 40,
Ne 711
4er,

712

),
713 (2)

38

CaoiicTBa hyHKIMH Y = SiN X 1 ee rpaduk

§41, Ne
723

qerT,

724
(),

OTPaHUYEHHOCTb, YETHOCTD,
HEYETHOCTD,
IIEPUOTUYHOCTB).
CtpouTth cXxeMaTH4YECKU
rpaduku QyHKIIUU B
3aBUCUMOCTH OT
PUHA]ICKHOCTU
MOKAa3aTeJsl CTETIeHH K
OJIHOMY U3
paccMaTpuBaeMbIX
YHCIIOBBIX

MHOECTB, B 3aBUCUMOCTH
OT OCHOBaHHUS U
IIEPEUHCIIATh €€ CBOMCTBA.
Pacnio3naBats rpaduku
TPUTOHOMETPUUYECKUX
¢bynkuii. [IpuBoauts
npuMepsl QyHKIUH,
00J1aaroNInX 3aJaHHBIMA
cBolicTBaMHU. Pa3bsiacHATH
CMBICIT TIEPEUYHCIICHHBIX
CBOMCTB. AHaIM3UPOBATH
noBesieHue QyHKIUI Ha
Pa3IMYHBIX y4acTKax
o0JacTu onpeeaeHusl.

Pa3INYHBIX
HUCTOYHUKAX
nHpopMmanuu,
TUTAHUPOBATh
MOHOJIOTUYECKUN
OTBET.

ITo3naBaTtenbHbIE:
BJIQJIETh  SI3BIKOBBIMU
CPEICTBAaMHU — YMEHHE
TOYHO, JIOTUYHO
u3JIaratb CBOK TOYKY
3peHusl.

KoMmmyHuKaTuBHBIC:
OBITh  TOTOBBIM K
CaMOCTOSTENILHON
MH(POPMAIIMOHHO-
ITO3HABATEIILHON
JesTeTbHOCTH.

YO
P3

P3

P3

113

P3

P3

P3




725 (2)

§42, Ne P3
735
4er,
736
(2),
39 CgoiicTBa GpyHKmu Y = tg X 1 ee rpaduk 737 92)
[Ipaktuyeckas pabora Ne 10 «TpuroHomerpuyeckue | -
40 byHKIAN 113
YpaBHeHusi 1 HepaBeHcTBa (36 4.)
§ 8, | Pacno3naBaTh PerynasituBHbIe:
139 PaBHOCHIILHBIC OIICHUBATH
4eT,140 | mpeobpazoBanums, MPaBUJILHOCTh
41 PaBHOCWIBHBIEC YpAaBHEHUS U HEPABEHCTBA 4yeT npeoOpazoBaHus, BBIITOJIHECHUS P3
§ 9, Ne | mpuBOJsIIME K YPABHEHUIO- | JCHCTBUA Ha YpPOBHE
152 CJIEJICTBUIO. a/IeKBaTHOM
(1,3),Ne | PemaTe npocreniiue PETPOCIIEKTUBHON
154 HppalUOHAIIbHBIE, OIICHKH.
42 WppauronanbHble ypaBHEHHS (1,2) TOKa3aTeIbHEIE, P3
ITpaktuyeckas pabora Ne 11 «MppanuoHanbHele | - J0rapu(pmMuIecKue ITo3naBarenbHbIE:
43 YpaBHEHUS YpaBHEHUs, HEPABEHCTBA U | BIAJIETh o0muMm 113
§ 12, | MX CUCTEMBI, PUEMOM  pEUICHHs
Ne 210 | TPUTOHOMETpPHUYECKHE 3a1ad.
ger, ypaBHEHUs. Y METh
211 HaXOJIUTh APKCUHYC, KommyHukaTuBHbIe:
qer, apKKOCHHYC, apKTaHT'€HC JIOTOBapUBaThHCS u
44 ITokazarenbHbIe ypaBHEHUS 213 et | AEUCTBUTEIILHOIO YHCA, IPUXOAUTH K 00IeMy P3
§ 13, | rpaMOTHO GopMyIHpYsI PEIICHUIO B
Ne 231 | onpeneneHue. COBMECTHOMN
er, [IpumeHsTs GOpMYIBI ASI1 | ACSITEIBHOCTH, B TOM
45 [TokazaTenpbHBIC HEPABEHCTBA 232 yer | HAXOXKIAECHHS KOPHEH _ YUClIE B  CUTyalHUU P3
46 CucreMbl I0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB § 14, | YPaBHEHHMH COS X = g, SINX | CTOIKHOBEHHUS P3




Ne 240-

242 ger
[Ipaktnueckass pabora Ne 12  «Iloka3arenbHbIC | -
47 YPaBHEHUS U HEPABEHCTBA»
§ 19,
Ne 337
Yer,
340
),
47 Jlorapudmuueckne ypaBHEHUs 341 ger
§ 20,
Ne 355,
49 Jlorapudmudeckue HepaBEeHCTBA 357 ger
[Ipaktuueckast pabora Ne 13 «Jlorapudmmueckue | -
50 YpaBHEHHUS U HEPABEHCTBA»
§ 33,
Ne 569
@A),
51 YpaBHeHue COS X = a 573 uer
§ 34,
Ne 587
Yer,
589
@A),
52 VYpaBHenue Sin X = a 591 ger
YpaBHeHnue tg X = a § 35,
Ne
608uer,
53 611
[Ipaktuueckass  pabdora Ne 14 «lIpocreitmme | -
54 TPUTOHOMETPUYECKHE YPABHEHUS»
§36
TpuronomeTrpuyeckue ypaBHEHHUs, cBojsammecs K | (m.1),
55 KBaJPaTHBIM Ne

= a, tg x = a. Pematsp
ypaBHEHUS METOJIaMU
pas3yioKeHus Ha
MHOXKHUTEIH, CIIOCOOOM
3aMEeHBI HEM3BECTHOTO, C
HCIOJIb30BAHUEM CBOWCTB
GdhyHKIIMH, penaTh
YpaBHEHUS, CBOJISIIUECS K
KBaJ[PaTHBIM.
DopMyTUPOBATH THITOTE3BI
0 KOJINYECTBE KOPHEH

YPaBHEHUH U IPOBEPATH UX.

[TpumeHsTH cBOICTBA
(YHKINU TIpU peIIeHUH
NPUKITAIHBIX 3a/1a4.

HHTEPECCOB.

113

113

P3

P3

P3

113

P3




621(2,4
)
622(2,4
)

56

Opnoponubeie  ypaBHeHUs.  PemieHue — ypaBHeHUH
pa3yioKEHUEM Ha MHOXKHUTEIN

§36
(m.2,3),
Ne
624(2,4
)625(2,
4)
628(1,2
)
629(2,4
)

57

[Ipaktueckas  pabora Ne 15  «OmHopoaHbie
YpaBHEHUS.»

58

[Tpaktueckass pabora Ne 16 «Pemenue ypaBHeHHH
pa3yIoKEHUEM Ha MHOKHUTEIIN

P3

113

113

DJieMeHThI MaTeMaTH4Yeckoro anaausa (3 4.)

59

IlonsiTMe TPOWM3BOAHOM, NPOU3BOJHAA CTEHNEHHON
byHKIIMHN

§44,45
Ne 776,
778,78
0(2,4),
790
Yer,
789,
791 yer

60

[TpaBuna muddepeHnmpoBaHus

§46, Ne
806
(2,4),
810

(2),

Haxomute npownsBoaHyroo c
IIOMOILBIO OIpeIeICHUsS
MPOU3BOAHON. Brrunciars
IIPOU3BOAHBIE  CTENEHHOU

byHKIIIT

P3

YO, P3




811

(2),
814 (1)




2 cemectp (1324)

I[InanupyemMble pe3yjbTaThl 00yUeHHS Bt
Ne | Koa Joma H
ypo | -BO Conep:xxumoe MaTepuaJia umee (bopm
Ka | 4aco 3aJlaHu bl
B o IIpeameTrHbIe MeranpeameTHble KORTPO
Jsi
DJieMeHThI MaTeMATHYeCcKOro aHaau3a (npojao.kenue) (38 4.)
Koncne | Haxonuts yriosoi PeryasitTuBublie:
KT K02 pHLIMEeHT KacaTeNbHOW | BHOCHUTH YO
61 2 Bpruncienue npou3BoIHBIX JeKuuu | K rpaduky QyHKINH B HEOOXOIUMBIE P3
[TpakTuyeckas padora Ne 17 «Beraucienue - 3aIaHHON ToYKe. HaxoquTh | KOPPEKTHUBBI B
62 2 | IpPOU3BOJHBIX» MT'HOBEHHYIO CKOPOCTb JeCTBHE TOCJIE €ero 113
§47, JBUKEHUS MATEPUATIbHON 3aBCPIICHUS Ha
834,83 | Touku. Haxoauts OCHOBE y4ueTa
5 840 | npousBoaHbIe XapakTepa CHEIaHHBIX
63 2 | Ilpou3BoiHBIE HEKOTOPBIX TEMEHTAPHBIX (PYHKIIMI (2) ANIEMEHTAPHBIX (PYHKIIHH. OLINOOK. P3
Koncmne | HaxomuTte npousBogHbIe ITo3naBaTeIbLHLIE:
KT CYMMBI, IPOU3BEACHUS U MPOBOANTH CpaBHEHUE | VYO
64 2 Brruncienue nporu3BOAHBIX PA3THYHBIX (PYHKITUN JIeKIMU | 9aCTHOTO ABYX (YHKIIHI, U KJIaCCU(DUKALUIO TI0 P3
48, No | IPOU3BOJHYIO CIOKHON 3aJJaHHBIM KPUTEPUSIM.
858 yer | Gyukuuu y = f (kx + b). KoMMmyHUKaTHBHBIE:
859 yer | [IpuMeHATH MOHSTHE YUUTHIBATh pasHeie | YO
65 2 ["'eomeTpuyeckuit 1 GU3NIECKHI CMBICI TPOU3BOTHOM 860 yer | IPOM3BOJHO NPH PEIICHNN | MHCHHS] H CTPEMHTBCS P3
- 3a/ad. K KOOpIUHAIINH
[TpakTideckas padorta Ne 18 «I'eomerpudeckuii n Pa3IMYHBIX TTO3UIUN B
66 2 | ¢usnyeckuii CMBICI TPOU3BOTHOM» COTPYJHHYECTBE 113
§49, Ne | Haxonuth mpoMexXyTKH PeryasitTuBHbie: YO
900 uet | Bo3pacTaHus U yObIBaHUS BHOCHUTHh HEOOXOIUMEIE P3
67 2 | Bo3pacranue u yObiBaHHe QyHKIIHA 901 (2) | dyskumm. KOPPEKTUBBI B




§50 Haxonute Touku IEUCTBUE IIOCIIE €r0 YO
Ne MUHHMYMa U MaKCUMyMa 3aBEpILCHHS HA OCHOBE P3
914(2,4 | dbyakuuu. Haxoauts ydera XapakTepa
) HauOoJbIICe U C/ICTIaHHBIX OIIHOOK.
915(2,4 | HauMeHbIIIee 3HAYCHHSI Ilo3naBaTenbHbBIE:
68 OKCTpeMyMbl QYHKIIUU ) (GyHKIMU Ha OTpE3KE. IIPOBOAUTH CpaBHEHUE
[Tpaktruueckas pabora Ne 19 «MccnenoBanue GpyHKIHH | - Haxonuth Hanbounbiee u U KJIacCU(UKAIUIO TI0
69 C TIOMOUIBIO MPOU3BOAHOMN» HaMEHbIIIee 3HAYCHUS 3aJJaHHBIM KPUTEPHSIM. 113
§51, Ne byHKIHIH. KomMmyHunkaTuBHbIe:
925 HccnenoBaTh GyHKIHIO C YUYUTHIBATH pasHsbie YO
926 MTOMOIIBIO TPOU3BOIHON U MHEHUSA U CTPEMUTHCS P3
[IpMeHeHre TPOW3BOJIHONW K HOCTpoeHHIO rpadukos | (3), CTPOUTH €€ rpauk K KOOpAUHALUN
70 byHKLIMI 927 (2) pasNMYHbIX NO3MLHMN B
Crtp.28 COTPY/IHHYECTBE
8
«IIpose
pb
ceOs»,
71 IToctpoenue rpadgukoB GyHKIMH Ne 2,3 P3
§52 Ne YO
938 (2) P3
72 HawuGosipiiee 1 HanMeHbIlee 3HAYCHUE (PYHKITHH 939 (2)
[Tpaktuyeckas pabora Ne 20 «IloctpoeHue rpadukos | - 113
73 GyHKIHI
§54, 55 | Boruncnars npubnnxénnoe | PeryasTuBHbIe:
Ne 3HA4YEHME IUIOLIA/IH BHOCHUTH
984 (2) | KpUBOJIMHEHHOI Tpanenuy. | HEOOXOIMMBbIC
988 uwer | Haxonute nepBooOpa3Hble | KOPPEKTUBBI B
986 (2) | cremneHHoI, JEHCTBHE TIOCIE €ro YO
74 [TepBooOpazHas, npaBuiia HaX0XKJIeHUs IepBo0oOpa3HbIX | 989 yeT | TPUrOHOMETPUUECKUX 3aBEpLICHUS Ha P3
§56 No | pynkuuit. Berancnare OCHOBE ydera
999(2) | miomangs KPUBOJUHEHHON XapakTepa CIASTaHHBIX
1000 Tpaneuuu ¢ TOMOIIbIO OIIUOOK. YO
75 [Tnonianb KpUBONIMHENHON TpanelMy U UHTETpall (2,4) ¢dopmynsl Herorona— Ilo3naBaTenbHbIE: P3




§57 Ne | JletiOHwmia MPOBOJUTH CPaBHEHUE

10064e U KIACCU(PUKALIUIO TI0

T 3aJJaHHBIM KPUTEPUSIM.

10054e KommyHukaTuBHbIe: YO
76 Brlunciienre nHTerpaion T YYUTHIBATh pasHbIe P3

[TpakTueckas  pabora Ne 21  «Bwrumcnenue | - MHEHHS U CTPEMHUTHCS

77 WHTETPAJIOB» K KOOPIMHAIIUH I13

§58 Ne Pa3IMYHBIX TO3ULIUNA B

1014(2 COTPYIHUYECTBE

)

1015(2

)

1017(2 YO
78 Brruucnenue mionageil ¢ moMoIp0 HHTETPaJioB ) P3

[TpakTrueckas padota Ne 22 «BpryrciIieHHE TUIOIIAICH C | -
79 OMOUIbI0 UHTETPAJIOB 113
CTaTucTHKA ¥ Teopus BepOSATHOCTEH, KoOMOMHATOpHKA (24 4.)

§60,61 | PemmaTh KOMOMHATOpPHBIE PeryasituBHble:

Nel047 | 3agaum meronom nepedopa | OcylecTBIATh

10434e | 1 O IPaBUITY YMHOXKECHHS WUTOTOBBIN U

T CoznaBaTh MaTeMaTUYECKUE | NOLIATOBBIM KOHTPOJIb

10594e | Mmomenu myst pemeHuUs 10 pe3yabTaTy.

T KOMOHMHATOPHBIX 3a/1a4 C Ilo3HaBaTenbHbIE: YO
80 [TpaBwiio mpon3BeeHNS, IEPECTAHOBKH 1063 MOMOIIBIO ToIcuéTa yrcia | CTpouTh peueBble P3

§62,63 | pasMELIECHHI IEPECTAHOBOK | BHICKA3bIBAHUS B

Nel074 | u coueranuii. [TpuBoauTh YCTHOW U MUCbMEHHOU

10724e | mpuMepsl Cay4ailHbIX, dopwme.

T JOCTOBEPHBIX U KoMMyHuKaTHBHbBIE:

10764e | HEBO3MOXHBIX COOBITHIA. VYuuTteIBaTh pa3Hble

T 3HATh OTpe/ICIICHNE CYMMBI | MHEHUS M CTPEMUTHCS

1082 U TIPOM3BENIEHUS COOBITUN. | K KOOpAUHALIUU YO
81 PasMenienus, coueTaHus U UX CBOMCTBA 1085 3HaTh onpeeneHne Pa3IUYHBIX TTO3UIIUNA B P3




82

3ajaud HA MOJCYET YMCJIa MEePECTaHOBOK, pa3MEeIlEeHUN
U COYETaHUU

Koncne
KT
JIEKIIUA

83

bunom Herorona

§64 Ne
10924e
T

84

[Ipaktnueckas pabora Ne 23
pa3MeNICHHs U COUCTaAHUS)

«IIepecTtaHoBKH,

85

CoObITHSA U UX KOMOMHALIUHA

§65,66
Ne
1116
1119
1121

86

BepositHocTh coObITHS

§67 Ne
1125
1128

87

CrnoxeHue BeposiTHOCTEN

§68 Ne
1136
1137

88

Hezapucumeie CO6]':>ITI/I$I, YMHOKCHHUC BCPOHTHOCTGI‘;I

§69 Ne
11454e
T

1147

89

ITpakTruyeckas pabota Ne 24 «BeposTHOCTb»

90

CrydaiiHple BETUYNHBI

§71 Ne
1188
1185

91

IlenTpasibHbIe TEHSHIIMU U MEpHI pazopoca

§72 Ne
1194u4e
T
11954e
T
1196ue
T

COOBITHS B KJIACCUYECKOM
NOHMMaHUH. Pemarts 3a1a4n
Ha BBEIYHCIICHHE
BEPOSITHOCTEH COOBITHH.
(O3HaKOMHTHCSA C
MPEJICTABICHIEM YHCIIOBBIX
JIaHHBIX B BUJE TaOIUIIBL,
JarpaMMel, Tpaduka 1 ux
XapaKTEPUCTHUKAMU,
Pemate npakrrueckue
3aa4u Ha 00paboTKy
YUCJIOBBIX JaHHBIX,
BBIUMCIIEHHE X YHCIIOBBIX
XapaKTePUCTHK.

COTPYJIHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3a1a4u (4 4.)

Koncne
92 3agaun Ha IBUKEHUE KT P3
Koncne
93 3ajauu HAa CMECH, CIUIaBbl, KOHIICHTPAIUIO KT P3
IIpsimble ¥ MJIOCKOCTH B NpocTpaHcTBe (28 4)
I.1-3 IIepeunciATs OCHOBHBIE PeryasitTuBublie: YO
94 AKCHOMBI CTEPEOMETPUH Ne3,4,9 | ¢urypsl B mpocTpaHCTBeE, pa3ianyaTh crocod u P3
I1.4,5,6 | dopmynupoBaTh aKCUOMBI pe3ynbTaT AeUCTBUSL.
Ne 17, | 00 ux B3auMHOM ITo3naBaTebHBIE: YO
95 [TapanienbHOCTh NPSMBIX, MPSIMOUM U TJIOCKOCTH 21,22 | pacnoJIO)KEHUH U BJIQJICTh OOIITUM P3
I1.7-9, UJTIOCTPUPOBATD 3THU IIPUEMOM pPCIICHUA.
B3auMHOe pacronokeHue HpsMbIX B IpocTpaHcTse, | Ne 34, | aKkCHOMBI IPUMEpaMu U3 KommyHukaTuBHbBIE: YO
96 YroJl MEXKAY JIBYMsI IPSIMBIMU 39,46 OKpYyXaroliel 00CTaHOBKH; | OBITh TOTOBBIM K P3
Ne (dhopMynupoBath CaMOCTOATENbHON
93,94 Ha OCHOBE aKCHOM II€pPBbIC I/IH(l)OpMaIII/IOHHO-
Pemenne 3amau mo Teme «B3aummHOE pacmoyioxeHue TEOPEMBI CTEPEOMETPHUH. MI03HABATE/ILHOM YO
97 MPSIMBIX B IPOCTPAHCTBE D®opmynupoBaTh JESITEIbHOCTH P3
I1.10- ONpeACIICHUE TIPSAMON,
11 MIEPIEHIUKYISIPHON K
Ne 51, | IUIOCKOCTH; OOBACHATD, YTO
98 [TapannenbHOCTh IIOCKOCTEN 52 TaKkoeC NCPICHANKYJIAP U P3
[Tpaktuueckas padorta Ne 25 «[lapamienbHOCTh NPAMBIX | - Y9TO TaKOC HAKJIOHHAA.
99 Y TUIOCKOCTEN» q)(?_PMYHHPOBaTB TeOpEMY O 113
1.12,1 | TPEX MepHeHAUKYIIPaxX
3 ®opMynHMpoOBaTh TEOPEMY,
100 Terpasap u mapayuienenumesn Ne 67 BBIPXKAIOLIYIO ITPU3HAK P3
IL14 TePIEHIUKYISIPHOCTH
No npsMOi
101 3a/1a4u Ha MOCTPOCHUE CCUCHUI 72,82 | Y IUNIOCKOCTH, PUMCHATD P3




102 ITpaktuueckas padora Noe 26 «IToctpoenue ceueHuin» - 9TH I13
[TeprieHAMKYASIPHOCTD MPSAMON U TIIIOCKOCTH I1.15- TEOPEMBI IIPU PELICHUN
18 3a/1a4.
Ne 117, | OOBSACHATB, YTO TAKOE
121,12 | tetpasap, MOKa3bpIBaTh Ha
103 9 PUCYHKAX U MOJIEIISAX €ro P3
[leprieHauKyIsip ¥ HAKJIOHHAs, yroja Mexay npsimou u | I1.19- 3JIEMEHTBI; H300pakaTh
MJIOCKOCTBIO 21 TETPa3p Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBAETCS
143, CEYECHUEM TeTpasapa. YO
104 150 OOBsCHATD, Kakas ¢purypa P3
JIByrpaHHbIi yroJ, NEPIECHIUKYISIPHOCTh IIJIOCKOCTEN 11.22- Ha3bIBACTCS ABYI'PAHHBIM
24 YI'JIOM U KaK OH
Ne U3MepsIeTCsl.
167,17 | OOBSICHATB, UTO Ha3bIBACTCS
105 1 YIJIOM MEXAY P3
Pemenne 3amau mno Teme «llepnenaukymnspHocts | Koncne | MICPECCKAIOMMMUC
MPSAMBIX U ITIOCKOCTEI» KT IJIOCKOCTAMH, KaKMe
106 JeKknuy | IIOCKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MEePIEHIUKYIISIPHBIMU;
(hopMynupoBaTh TEOpEMY O
TIpU3HAKe
NEePHEHANKYISPHOCTH ABYX
IIJIOCKOCTEN.
[IpuMeHATh U3yUeHHbIE
[TpaxTrueckas padota Ne 27 «IlepneHAUKYISIPHOCTD YTBEPKJICHHS IIPU PELICHUU
107 IPSIMBIX U IIJIOCKOCTEN» 3az1a4. 113
MHoOrorpaHHMKHU ¥ KpyrJible Teaa (36 1)
[1.27,3 | ®opmynnupoBaTh PerynsitTuBHbIie:
0 onpeJieJIeHue | MPUBOJUTH | BHOCHUTD YO
108 IloHsITHE MHOTOrpaHHMKA, IPU3Ma Ne 220, | mpumepbl MHOTOTPaHHUKOB. | HEOOXOMMbIE P3




229 dopMynHpoBaTh KOPPEKTHUBHI B
3agaun Ha BBIYUCIICHHE TIJIOMIAIN TIOBEPXHOCTH U I1.76 OIIpeZIeTICHUE U U300pakaTh | AEHCTBUE MOCTIE €To YO
109 00beMa MPU3MBI Ne 222 | mpuzmy. @opMynupoBath 3aBEPILICHUS HA P3
110 [Tpaktuyeckas padora Ne 28 «IIpuzmay - orpeiesieHue U u300paXkaTh | OCHOBE yueTa I13
I1.32 NUpaMHLly, YCEUEHHYIO XapakTepa clIeJIaHHbIX
Ne nupamuy. opMynupoBaTh | OMHUOOK.
241,24 | onpenenenue u u3obpaxars | [lo3HaBaTeJbHBIE:
111 [Tupamuna 2 IIpaBUJIBHEIE IIPOBOJUTH CPABHEHUE P3
I1.33 MHOTOrpaHHMKH. Pemiats U KJIaCCU(PHKALMIO 10
Ne 3aJa4i Ha BBIYMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miomaau nosepxHoctu 1 KommyHukaTuBHBIE:
112 HpaBHJ]I)Ha;[ nvpamMua 9 00BEMOB Pa3JIMYHBIX YYHUTBIBATH Pa3HbIC P3
[1.34 MHOT'OI'PaHHHKOB. MHEHHUS U CTPEMUTHCS YO
113 Yceuennas nupamua PacniosnaBatp K KOOpAMHALUH P3
3a/auM Ha BbIUMCIIEHHE IO TIOBEPXHOCTU U I1.80 MHOTOTPaHHMKH, Ha Pa3IMYHBIX MO3HIHUH B YO
114 06beMa THPaMUIBI gepTekax, MOACIIX U B COTPYIHUYECTBE P3
115 ITpaktudeckas pabora Ne 29 «lIupamuya» - pcaibHOM MHpE. OMIHMOOK. I13
I1.35- MopenupoBath yCclIOBHE
37 3aJ1a91 ¥ C TIOMOIIIBIO
gyepTeska UM pUCYHKa,
MIPOBOJIUTH
JIOTIOJTHUTENbHbIE
MOCTPOEHHUSI B XOIE
pewenus.. [IpumensTs
M3y4YEHHBIE CBOMCTBA
reoMeTpuuecKux puryp u
dbopmyn s pereHus
reOMEeTPUUECKUX 3a]1a4 U
3a7a4 C MPAKTUYECKUM YO
116 ITpaBrIIbHBIE MHOTOI'PaHHUKH COJIEP/KaHUEM. P3
[Munusap I1.59, OOBSICHATH KaKOE TEIO PeryisiTuBHBIE:
117 60, 77 | Ha3pIBAETCS MIJIMHIPOM, BHOCHUTD P3
3ajaun Ha BBIYMCICHHE IUIOIAAM TMOBEpXHOCTH U | No 524, | KOHYCOM U Kak HE00X0/IUMBbIE
118 o0bemMa IUINHIpA 529 Ha3bIBAIOTCS UX DJIEMEHTHI, | KOPPEKTHUBBHI B P3




119 2 | Ilpaktuueckas padora Ne 30 «[{umusap» - M300pakaTh MUJIUHID, JEHCTBHUE TTOCIIE €T0 113
I1.61- KOHYC U UX CEUCHH, 3aBEPLICHUS HA
63 HaXOJUTh ILIOIIAAb OCHOBE y4eTa
Ne OOKOBOM, MOJTHOMN XapakTepa CAEIaHHbIX
553,55 | moBepxHOCTH U 00bEeMa OIIHOOK.
120 2 | Konyc 5 LUJIUHPA U KOHYCA. Ilo3naBaTenbHbIE: P3
3agauM Ha BBIYMCICHHE IUIOmEAaM noBepxHocTu U | I1.81 Pemars 3ana4yn Ha NPOBOJAUTH CPABHEHUE YO
121 2 | oObema KoHyca Ne 558, | BBIYMCIICHUE U U KJIaCCU(HUKAIHIO 10 P3
122 2 ITpaktruueckas padora Ne 31 «Konyc» - JI0Ka3aTeJIbCTBO, 3aJaHHBIM KPUTCPHUSIM. 113
C(bepa, miap, ypaBHEeHUE C(bepbl I1.64,6 CBsI3aHHBIC C TWJIMHIPOM H KOMMyHHKaTnBHLIe:
5No KOHYCOM. YUUTHIBaTh pa3HbIE
123 2 576 DopMynHMpoBaTh MHCHHS U CTPEMHUTBCA P3
[lnomans MOBEPXHOCTH chepsl, 06beM mapa u ero | I1.68,8 | onpeneseHus cdepsl u K KoopAuHain
yacrei 2 Iapa, uX 3JIEMEHTOB; Pa3IMYHBIX TTO3UIUH B
124 2 83 OOBSICHSATH, UTO COTPYJIHUYECTBE P3
- NPUHUMAETCS 32 IJI0IA b OIIHOOK.
chepsl 1 Kak OHa
BBIPAXKACTCS Yepe3 PayC
cdepsl; pemaTh NpocThie
3a/1a4yM, B KOTOPBIX
¢burypupyroT KoMOUHaIUU
MHOTOTPAaHHHUKOB U TeJ
3aaun Ha BEIYMCIICHHE IIOMAICH TOBEPXHOCTH U BpaIICHUS.
125 2 | 00beMOB MHOTOI'PaHHHUKOB U KPYIJIBIX Tell P3
HUcTopust Matematuku. MeToabl MmaTteMaTuku (2 4.)
126 | 2 | Mcropus MatemaTHKi. MeTO/IbI MATEMATHKH -




CamocrosiTesibHasi padota (6 4)

Ne Ko ®dopma
Tema Bunsr pabot p Cpox cnaun

/1 4acoB OTYETHOCTHU

1 IIpousBoaHbIe 1 OtBeT Ha BOIIPOCHI TECTA TeCT SITHBaph

2 WMHTerpain u ero npuMeHeHue 1 OTtBeT Ha BOIIPOCHI TECTA TeCT dbeBpanb

3 Cayuvaiinas Benmu4nHa 1 [ToaroroBka cooOUICHUS cooOrieHne MapT

4 Marematuueckasi CTaTUCTHUKA 1 OTBeT Ha BONPOCHI TECTA TECT MapT

5 MHororpaHHUKH 1 [Toaroroska cooOEeHUsS coo0IIeHnE anpelb

6 Cdepa, map u ero yactu 1 OTBeT Ha BOIPOCHI TECTa TECT Mait

ITpu odopmienun paboyeii mporpaMMbl ObUTH HCHOIB30BAHbI CIEAYIOIINE YCIOBHBIE 0003HAUCHHUS:

I13 — mpakTHUYeCKOe 3aHATHE;
P3 — pemenue 3anay;
YO — ycTHBIH o1poc

Kouncyabtanuu (84)




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.

OcnamenHocts: Kommiekr wmeOenu, pas3faTouHbli MaTepuan, ydyeOHas JMTeparypa,
IIJIAKaTBHI.

Aymutopuss Ne 229 VuebHas ayauTopust JUIs TPOBEACHHUS, TEOPETHUECKUX 3aHATUI
(YpOKOB), TEKyIIEro KOHTPOJII M TPOMEKYTOUYHON arrectanud. KoMmmbIOTEpHBIN Kilacc.
KommiekT mebenu.

Texaudeckue cpencta ooyuenus: [1K, MmynpTumMeauitHoe 000py10BaHHE.

Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220 , Kaspersky Endpoint Security 10 mms Windows — 356-160615-113525-730-94,
[TpaBanalIONetPolice School mns Traffic Inspector Unlimited, [IpaBanallO Traffic Inspector
Anti-Virus powered by Kaspersky Special, Traffic Inspector (Koutpakt 524 JIBI'YIICor
15.07.2019)

MeToauueckue MaTepHaJibl

lIpakxmuueckoe 3ansamue

[IpakTHyeckue 3aHATHUS 110 MaTeMaTUKE OPraHW30BaHHbI B BUJIE PEILICHHs 3a/1a4.

[IpakTuueckue 3aHATHS 10 MATEMATUKE POBOJSATCS CIIEAYIOIIUM 00pa3oMm:

- yyauggecs CaMOCTOSITEIbHO B TIHMCbMEHHOM (hopMe OTBEYAIOT Ha BOIPOCHl JUIs
CaMOKOHTpOJISI, 3aTEM pPEILaT 33Ja4yu (C HCIIOJIb30BAHUEM PEKOMEHYEMOU JIMTEpaTyphbl WU
UHTEpHETA), [I0CTIe Yero JeaeTcs aHaJIu3 BhIIIOJHEHHOH paboThl;

- 3aHATHE OCYLIECTBIIIETCS C UCIOIb30BAaHUEM MHMBUyalbHBIX 3aJaHUH;

- 3aHATHE IPOBOJUTCS 1O/ PYKOBOACTBOM IIPENoAaBaTells.

[Ipn pemieHuu 3amady MOXKHO TIOJIb30BAaThCSl JHOOBIMH MaT€MaTHYECKUMHU TaONHULIaMU U
HE00X0IUMBIMU (OPMYIIaMHU.

KoHTponb  pe3ynbTaToB  NPaKTUYECKUX 3aHATHUH  OOYYaIOIIMXCS  OCYILECTBIISIETCS
npernoJiaBaTeseM Ha y4eOHBIX 3aHATUSAX 110 MaTeMaTHKe.

IIpasuna opopmnenus pe3yrbmamos npaKkmu4ecKo2o 3aHAmus

Pesynbrathl odopmistOTCS B BHJIE NHUCBMEHHOIO OTY€Ta, HPU HAMHCAaHUM KOTOPOIo
HE00XO0IUMO MPHUAEPKUBATHCS CIEAYIOUINX TpeOOBaHUI:

- 3anucaTh JaTy BBHIIOJIHEHUS, TEMY U 1IeJb paboTHhl,

- 3aIIMCaTh YCIIOBUE 3a/1a4d B KPaTKoil popme (1aHo);

- 3anucaTh BOIPOC 3aJa4u B KpaTkoil popme (HailTH);

- 000CHOBaTh HEOOXOAUMOCTh IPUMEHEHUSI T€X WJIM UHBIX (POPMYI JUIsl pEelIeHUs 3a7auu;

- IIpU PELIeHUHU 33/1a4 Ha MOCTPOEHHUE NMPOAHAIU3UPOBATh YCIOBHE 337aYd U BBINOJIHUTD
YyepTexk, 1aB ONMKUCAaHUE BCEX MOCTPOCHUH,

- 3anucaTh OTBET.

Pewenue 3a0au

OcymiecTBiss pelieHus 3ajad Mo MaTreMaTHKe O0ydaroluecs OJKHBI 3HAaTh HE TOJIBKO
o0l anropuT™M pelieHus 3ajad, HO U yMeTh padoTaTh C YaCTHBIMHM CTPYKTypaMu Ipoliecca
pewenus 3a1a4. [IpuBeneM npumMepsl TakKux CTPYKTYP.

[IpaBuna pemreHns 3aaa4

Oran 1.I1oHATh CyTh 3a1aun.

Otan 2.CocTaBUTH IIJIaH PEUICHUS 3aa4u.

Ortan 3.Peann30Barh miaH pemieHus 3a1auu.

Oran 4.IIpoananu3upoBaTh NOJyYEHHBIN Pe3ysbTaT.




Yemmuwiii onpoc

[Ipu vuHIMBHIYaIbHOM OMPOCE MPENoAaBaTellb BHI3BIBAET 00YUAIOIIETOCS K JOCKE, KOTOPOH
OH TOJIb3yeTCsl Uil TOro, 4yToObl chenath HeoOxoaumble 3amucd. OTBeT oO0ydarouierocs
BBICTyIIMBaeT Bcsg rpymma. OmumOKu, JOMyIHIEHHBIE  OOYYalOMIMMCS,  KOJJICKTHBHO
QHAIM3UPYIOTCS W HUCIPABIAIOTCS. YCTHBI ONpOC 3aKIOYaeTcs B BBI30BE MHOTHUX
o0yJaromuxcst UIsi OTBETa Ha BOMPOCHI, TpeOyromue HeOOIbIIOro mo o0beMy oTBeTa. Yarie
BCEro OMNpPOC NPOBOAMUTCA [UIsl MPOBEPKUM MaTepuaja, KOTOPbIH HYKHO 3allOMHHUTb WU 0e3
KOTOPOI'0 HCBO3MOKHO YCIICIIHOC NPOJABUKCHHUEC BIICPC/I B U3YUCHUU yqe6H0171 JUCHUITIIINHBI.

[lenbto ycTHOTO ompoca SIBISIOTCS 0000IIeHNe U 3aKpEeIUIeHne W3YYeHHOro MaTepuaia 1o
pasznenam maremaTuku. lIpu MOArOTOBKE CleayeT MCIOJIb30BaTh JIEKIIMOHHBIA Marepuan U
yuebHyto nutepatypy. CrieyeT BHUMATENIbHO NPOYECTh CBOW KOHCIEKT JIEKIMH 10 U3ydaeMon
TEME U PEKOMEHAYEMYIO JuTeparypy. IIpu 3TOM BaKHO HayYUTBCS BBIACIATH CAMOE ITIaBHOE U
cocpelloTaunBaTh Ha HEM OCHOBHOE BHHUMaHHE NIpPU IMOATOTOBKE K ONPOCY MO MaTeMaTHKe.
OTtBer Ha KaXIbplii BOMPOC JOJDKEH OBITh JOKa3aTeIbHBIM M apryMEHTHPOBAHHBIM,
oOydaroneMycss HY>)KHO YMETh OTCTaMBaTh CBOIO TOUYKY 3peHHs.OO0ydaromeMycs HaJIeKUT
XO0pomo 1nmoaAroToOBUTHCA, 4TOOBI UMETH BO3MOYKHOCTH T'paMOTHO U IIOJIHO OTBCTUTL HA 3a/JaHHBIC
€My BOIPOCHI, CYMEThb CJelaTh BBIBOJBI M IOKa3aThb 3HAYMMOCTb JAHHOW MpPOOJIEeMbI s
HN3y4acMOIro Marcpuala. Ho JJIA TOIO, LITO6I-)I IMpaBUJIIBHO W YCTKO OTBCTUTH HA IMOCTABJICHHLBIC
BONIPOCHl HEOOXOAMMO TMPAaBUJIBHO YyMETh TOJb30BAaThCS Y4e€OHOW U  JOMOJHUTEIHHOU
JIUTEPATYpPOl.

YCTHBIN OMPOC MOXET MPOBOJUTCS C TMOMOIIBIO OMPOCHBIX JIMCTOB, B KOTOPBIX KPAaTKO
H3JIararoTCa OTBETHI HA IMOCTABJICHHBLIC TCOPECTUUYCCKHUE BOIIPOCHI, a IIPU H€O6XOZII/IMOCTI/I 9THU
OTBETHI COITPOBOXK/IAIOTCS KOHKPETHBIMU MTPOU3BOJIBHBIMU MIPAKTUYECKUMH IPUMEPAMHU.

Ouenovnbie MaTepuabl NPpH (popMHUPOBaHUM padoueil nporpammbl Aucuuiuabl 111
MaremaTuka

IMacnopT oleHOYHBIX MaTepPUAJIOB

B cootBerctBuu ¢ npunaroil Konuenuueil pa3BUTHS MaTeMaTHYecKOro oOpa3oBaHUS B
Poccuiickoit deneparnu, MareMaThnyeckoe 00Opa3oBaHWE pEIIaeT, B YACTHOCTHU, CIEAYIOIINE
KJIIOYEBbIE 3a]1a4u:

— «MIPEOCTABIATh KAXKIOMY OOYYaromeMycCsi BO3MOXHOCTb JIOCTH)KEHUS YPOBHS
MaTeMaTHYeCKUX 3HaHUI, HE00X0AUMOro /ISl AajdbHENUIIeH yCIeIHON KU3HH B O0IIECTBEY;

— «obecrieynBaTh HEOOXOJUMOE CTpPAHE YHUCIO BBIMYCKHHUKOB, MaTeMaTH4ecKas
MOJrOTOBKA KOTOPBIX JOCTaTOYHA ISl MPOJOKEHUsT 00pa30BaHUs B pa3IMYHBIX HANPaBICHHIX
U JUIS TIPAKTUYECKOW AESITeIbHOCTH, BKJIOYasl MpernoJaBaHUE MaTeMaTHKH, MAaTeMaTH4YeCKHe
UCcleIoBaHMsl, paboTy B chepe HHPOPMALTMOHHBIX TEXHOIOTUI U JIp.»;

— «B OCHOBHOM OOIIEM M cpeqHeM oOuieM oOpa3oBaHUM HEOOXOAMMO MPELYCMOTPETh
HOJArOTOBKY OOYYaIOLIMXCS B COOTBETCTBUHM C MX 3alpOCaMHU K YPOBHIO IOJATOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUS.

CoOOTBETCTBEHHO,  BBIJACNSAIOTCS TPU  HAmpaBieHUs TpeOOBaHMM K  pe3yinbTaTam
MaTeMaTH4eCcKOro o0pa3oBaHMUs:

1) npaKTUKO-OPUEHTHPOBAHHOE MaTeMaTH4YecKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HU);

2) MaremaTHKa JUIs KCIOJIb30BaHus B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPO€ HaleJeHbl Te OoOydJarommecs, KOTOpbIe
MJIAaHUPYIOT 3aHUMATHCSI TBOPYECKOM M HMCCIIENOBATENHCKOW pabOTOM B 00JACTH MaTeMaTHKH,
(bu3uKH, SKOHOMUKHU U JPYTrUX 0071acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOrO0 ypoBHS — oOOecrneuyeHue BO3MOKHOCTU
UCIOJIb30BaHUSI MAaTEMAaTUYECKUX 3HAHUN U YMEHHH B MOBCEJIHEBHOW KM3HM U BO3MOKHOCTH
YCIELIHOT0 MPOAOKEHHUST 00pa30BaHMs MO CHELHMAIbHOCTSAM, HE CBSI3aHHBIM C MPUKIIAJHBIM
UCIOJIb30BAHUEM MAaTEeMAaTUKH.



OO0yyaromuecs, OCyIIECTBISIIOIINE 00y4deHre Ha 6a30BOM YpOBHE, JOKHBI OCBOUTH OOIIIHE
MaTeMaTHYECKUEe YMEHHsI, HEOOXOJAUMBIC ISl KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHU TIONYYalOT BO3MOXKHOCTb H3YyUUTh IMpEAMET TIy0ke, ¢ TeM 4TOoObl B JajbHEUIIEM NpU
HEOOXOIMMOCTH M3y4aTh MAaTeMAaTHKY JJIsl PO(ECCHOHATBHOTO PUMEHEHHS.

[lpy wW3ydYeHUM MaTeMaTHKH Ha YIIyOJ€HHOM YpOHE MpEeabsBISIOTCS TpeOoBaHUS,
COOTBETCTBYIOIIIME HAMPABJICHUIO «MaTeMaTHKa sl MPOPECCHOHAIBHONW JeSTeIbHOCTHY,
BMECTE C TeM OOYYAIOIIMICS TOJIy4aeT BO3MOXKHOCTh M3YYHUTh MAaTEMaTHKy Ha ropasio Oolee
BBICOKOM YpPOBHE, 4YTO co37acT (YHIAMEHT JJIs JalbHEHIIEr0 CEPhE3HOTO H3yYCHUs
MaTCMAaTHUKHU B BY3C.

[Tpu m3yueHnr MaTeMaTUKHU OOJBIIOC BHUMAHUE YICISACTCS PAa3BUTHIO KOMMYHHUKATHBHBIX
ymenuit  (popMmynupoBaTh, apryMeHTHpPOBATh M KPUTHKOBAThH), (HOPMUPOBAHHIO OCHOB
JIOTHYECKOTO MBIIIICHHS B 4YacTH TPOBEPKM HCTHHHOCTH W JIOXKHOCTH YTBEPIKICHHIA,
MOCTPOCHHS IPUMEPOB U KOHTPIIPUMEPOB, LIENOYEK YTBEPKIACHUN, (POPMYINPOBKH OTPULIAHHIA,
a TaKkKe HEOOXOJMMBIX M JOCTATOYHBIX YCIOBHM. B 3aBUCHMOCTH OT YpOBHS IPOTPaMMBbI
OOJIBIIIE MIIH MEHBIIE BHUMAaHUS YACIACTCA YMCHUIO pa6OTaTB o aJiropuT™My, MCTOJaM IMOUCKa
QITOPUTMa M ONPEACICHHIO  TIPaHUI] NPUMEHUMOCTH  anropuTMmoB.  TpeOoBaHws,
chopmynupoBanHbie B pasnene «l'comeTpusi», B OOJBIICH CTEMIEHH OTHOCATCS K Pa3sBHTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOAOB, YeM K (OPMAILHOMY OIHCAHUIO
CTEPEOMETPUICCKUX (PAKTOB.

I[lnanupyemble pe3yibTaThbl 00yUeHUsI

W3ydyeHne wmaTeMaTUKH O0O0€CleYrBaeT JOCTHXKEHHE OOYyYaloIIMMUCS — CIEAYIOIINX

pE3yIBTATOB:

JIMYHOCTHBIX:

e CchOPMHUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3BbIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUH U TPOIIECCOB, UIEAX U METO/IaX MaTEMAaTHKH;

¢ T[OHMMAaHWE 3HAUYMMOCTH  MaTeMaTHKU JJIsI  Hay4YHO-TEXHHUYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K YacTU OOIIEUEIOBEYECKON KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOJIIOILIMEN MAaTEMaTUYECKUX UACH;

® pa3BHUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, alTOPUTMHUUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH MBIIUIGHHS HAa YpOBHE, HeoOXomuMoMm M Oyaymiei
PO eCCHOHAIBHON JESTENBHOCTH, JUTsl MPOAOIIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

® OBJAJICHHE MaTEeMaTHYECKHMMH 3HAHUSMH M yYMEHUSAMHU, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HU, JUISI OCBOCHUS CMEXKHBIX €CT€CTBEHHO-HAYYHBIX JUCHUIUIMH W AUCIUILUIHH
npo(hecCHOHANBHOTO 1MKIIA, JUIsl MOJTY4eHHs] 00pa3oBaHMsA B 0O0JIAacTAX, HE TPEOYHOIIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

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

® CO3HATeJIbHOE OTHOUIEHWE K HENpPEephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEIIHOU
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSTENBbHOM TBOPYECKOM W  OTBETCTBEHHOM
JESITEIIbHOCTH;

® TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTenbHON, OOIIECTBEHHO IMOJE3HON, Y4eOHO-MCCIEI0BATEIbCKOW, MPOCKTHOW U
JIPYTUX BUOAX ACSITETbHOCTH;

® OTHOIIEHHE K MPO(ECCHOHATBHON NEATEIFHOCTH KaK BO3MOYKHOCTH YYacTHS B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;



MeETalpeaAMETHBIX

YMEHHME CAMOCTOATEIBHO OIpENesATh LEJIU JEATEIBHOCTH UM COCTaBIATh  IUJIaHbI
NeSITeIbHOCTH;

CaMOCTOSITENIbHO ~ OCYIECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATH JEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE pECYpPChl JJIsl JIOCTM)KEHHS IIOCTaBIEHHBIX LElNed U
peanu3alyy IIaHOB JesTeIbHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYALUX;

YMEHUE TPOAYKTUBHO OOMIAThCI M B3aWMOJCHCTBOBaTH B IMpOIEcCe COBMECTHOU
NeSITeIbHOCTH, YYUTHIBATh MO3UIUH JPYTUX YYAaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
paspematb KOH()IUKTHI;

BJIaJICHNEC HABBIKAMU  II03HABATENBHOW, Y4eOHO-MCCIENOBATEIbCKOW W  MPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMU pa3perieHust Mpooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOOB PELICHMs MPAKTHYECKUX
3ajay, IPUMEHEHUIO Pa3IMYHBIX METOJI0B IO3HAHUS;

FOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSTEIbHOM HH(POPMAIMOHHO-II03HABATEIbHOU
NeSITeIbHOCTH, BKIIOYas YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(OpMaLUH,
KPUTUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(MOPMAIHMIO, TOIYYaeMyI0 W3 Pa3IMnYHBIX
UCTOYHUKOB,;

BJIQ/ICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJIOTUYHO M TOYHO HM3J1araTh CBOIO TOYKY
3peHus, UCIOIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HABbIKAMH II03HABATEJIbHOW pedIeKCHN KaK OCO3HAHMs COBEpILIAEMBbIX NEHCTBUN U
MBICIIUTENIBHBIX IPOLIECCOB, MX pe3yJbTaTOB M OCHOBaHMN, TIPaHUI] CBOETrO0 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIs UX TOCTUKEHUS;
LIEJICYCTPEMJIEHHOCTh B MOMCKAX M NPHUHITUU PELICHUH, COOOPa3UTENbHOCTh U UHTYMIIHA,
Pa3BUTOCTh POCTPAHCTBEHHBIX MPEICTaBICHUM;

CIIOCOOHOCTBH BOCIIPUHUMATh KPACOTY U TapPMOHHUIO MUPA;

NMpEeaAMETHBIX

c(OpMUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTUKE KaK 4YaCTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBHJIN3ALNY, CIIOCO0aX OMHCAHMS SBJIEHUN peaJbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTUYECKUX MOHATHIX KaK Ba)KHEHIINX
MaTE€MaTUYeCKNX MOJEIAX, MO3BOJLIIONIMX ONMCHIBATH M M3y4aTh pa3HbIE IIPOLECCHl U
SBJICHUS;

ITIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUsI MATEMATUYECKUX TEOPHUH;
BIIQJICHUE METOJAaMM J0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX IPHUMEHATH,
IIPOBOJUTH JJOKA3aTEIIbHbBIE PACCYKICHUSA B XO/I€ PEIICHU 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [PHUEMAMM pPEUICHUS PALMOHAIBHBIX W HWPPALMOHAIBHBIX,
MTOKa3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YHUCJIE IS IIOMCKA IIyTH
pELICHUS U WUTIOCTPALUK PELICHUS YPABHEHHI U HEPABEHCTB;

c(OpPMHPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX MOHATHUSAX MAaTEMAaTUYECKOIO aHaIu3a U
UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIMI, UCIIONb30BaHNE
MTOJIYYEHHBIX 3HAHUM /U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BIIQJICHUE OCHOBHBIMH IIOHATUAMHM O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

c(OpMUPOBAHHOCTh YMEHHUSI paclo3HaBaThb TIeoMeTpuueckue (UIypsl Ha uepTexkax,
MOJIEIIIX U B PEAIBHOM MHPE;

NpPUMEHEHHE H3YYCHHBIX CBOMCTB TreomeTpuueckux ¢uryp u ¢Gopmyn s perieHus
T€OMETPHUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COACPKAHNEM;



e c(hOpMHUPOBAHHOCTD MPEJCTABICHUI O MpoIleccax M SIBICHUSIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOOUThb U OIICHUBATh BEPOATHOCTU HACTYIUICHUS COOBITUH B MHPOCTEHIINX
MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

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

B pesynbrare u3ydenus yuyeOHON TUCHMILIMHBI MaTeMaTHka Ha YpOBHE CPEIHEro OOIIero
00pa3zoBaHUsI:

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

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  MOHATHUSMH:  JiorapudM  YHCia,
TPUTOHOMETPUIECKAsE OKPYKHOCTh, IPayCHAs MEpa yIJia, BEIMYNHA YIJIa, 33JAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHATH apU(PMETHUCCKHE NCHCTBHUS C IIETBIMH U PAllMOHATBHBIMH YHCIIaAMU;

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

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OILICHUBATh M CPAaBHHBATh C PAlMOHAJIBHBIMH YHCIAMH 3HAUCHHS LEIbIX CTEHCHEH
9rCesI, KOPHEH HATYPaIbHOM CTEIICHN U3 YMCEI, JIOrapu(hMOB YHCEIT B IPOCTHIX CITydasx;

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

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

- BBIMIOJIHSATD BBIYMCIICHUSI IPU PELICHHUH 33124 IPAKTHYECKOr0 XapakTepa;

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

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

- UCITOJIB30BATh METOBI OKDPYTJICHUS, TPHOIIDKCHUSI W TPUKUIKH TPH 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;

- NPUBOJIUTH HECKOJBKO TMPHUMEPOB KOPHEH MPOCTEHIIEr0 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 pPELIATh YPABHEHHS M CHCTEMbl YPABHCHHUH MNpPU PEUICHHH HECIOKHBIX
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 (YHKIHUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHHE Ha YMCIOBOM IPOMEXKYTKE, YObIBAaHHE HAa YMCIOBOM IPOMEXKYTKE, Haubosbliee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IEPHOANUYECKas PYHKIUS, IEPHO;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHAMM: CTENEHHas, Jorapugmuyeckas H
noKa3zaresabHas (QyHKIHMU, TPUTOHOMETPUYECKUE PYHKIUY;

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

- COOTHOCHUTh I'pa)MKM 3JIEMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOH U
NoKa3aTeabHON (YHKUMHA, TPUTOHOMETpPUUYECKMX (YHKIMH c ¢dopMynamu, KOTOPBIMU OHH
3aJ1aHbl;

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

- OIpeNIeNIATh 110 IpapuKy CBONCTBA GYHKUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHbLINE 3HAYEeHUs U T.11.);

- CTpOUTH O3CKHM3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMICH TNpHUBEIEHHOMY Habopy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- OlpeNeNiATh 1O TpaduKaM CBOIMCTBa pEATBHBIX MPOIECCOB M 3aBHCUMOCTEH
(HamOopIINEe ¥ HAMMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTaHUS U yOBIBaHUS, TPOMEXKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH.

Inemenmol MamemamuuecKko20 aHanu3a

- OnepupoBarb Ha 0a30BOM ypOBHE MOHATUSMU: IMPOU3BOJIHAS (QYHKIMH 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 TI'padUMKaMH, CPaBHHUBATH 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,
BKJIIOUYAIOLUMHU XapaKTEPUCTHUKN 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 KOMOUHAMOPUKAQ

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

— OTIEPUPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTH COOBITUS, CIIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHIMU;

- 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, COIOCTABISATh, CpPAaBHUBATb, WHTEPIPETHUPOBATH B IMPOCTHIX CIIydasx
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;

- NpUMEHTh TeopeMy Iludaropa mpu BBIYUCIEHUU 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 ITPEIMETOB:

- 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 OJMHAKOBOU (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, IPOMEXKYTOK C BBIKOJIOTON
TOYKOMU, TpaduIecKOe MPEICTABICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

—  OIEepUPOBATh MOHATUSMU: YTBEPXKICHUE, OTPUIIAHUE YTBEPKICHUS, UCTHHHBIC U JIOKHBIC
YTBEPKICHHUS, IPUYHHA, CJICICTBHUE, 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 JOKA3aTEIIbHBIC PACCYXKICHUS JUIS 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHUN.

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 CHTYAIlUsIX IMOBCEAHCBHOW JKU3HU, TIPH PEIICHUN
3a/1a4 U3 IPYrux MpeIMETOB

Yucna u vipasricenus

— CB000HO OMEpUPOBATH MOHITUSIMH: HaTypaIbHOE YHUCII0, MHOXKECTBO HATypaIbHBIX UHCE,
1[eJI0€ YHUCII0, MHOXKECTBO LIETIBIX YKcel, 0OBIKHOBEHHAS IpOOk, 1eCATUYHAS JPOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
HppalMOHAIILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTETHFHOE YHCIIO, MHOXKECTBO
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 3aITUCH (CUCTEMbI CUUCIICHHS) B IPYTYIO;

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

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

— CpaBHUBATh JEHCTBUTENbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

—  YIOPSIOYMBATH YHCIIA, 3aITUCAHHBIC B BUEC OOBIKHOBEHHOU U JECSITUYHOM qpoOH, YHcla,
3aMMCaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
Oorpire 2;

— nHaxomutb HOJI 1 HOK pa3HbiMu crioco0amMu ¥ HCIIOJIB30BaTh WX MPHU PEIICHUU 33/1a4;

—  BBINOJHSTH BBIYUCICHUS U PE0oOPa30BaHMsl BRIPAKEHUH, COJEpKAIINUX ACHCTBUTEIbHBIE
9KCclia, B TOM YHCJIe KOPHU HATYPAIbHBIX CTETICHEH;



BBITIONTHSATH CTaHIAPTHBIE TOXKIECTBEHHBIC TPEOOPa30BaHUS TPUTOHOMETPUIECKUX,
Jorapu(MUUECKUX, CTETIEHHBIX, HPPALIMOHAIBHBIX BHIPAKEHUH.

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIHTATOB BBIYMCIICHHI IIpH pCHICHUHN IIPAKTHYCCKUX
3aaa4, B TOM YHCJIC l'IpI/I6J'II/I)KeHHI>IX BBI‘IHCJICHHI;'I, HCIIOJIb3Ys PA3HBIC CIIOCOOBI CpaBHCHHﬁ;
3alIUCbIBaTh, CPAaBHUBATL, OKPYIJIATH YU CIIOBBIC NTAHHBIC PCAJIbHBIX BEJIWNYHH C
HCIIOJIb30OBAHHUEM PA3HBIX CUCTCM U3MCPCHU,

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

Ypa(melm}l u Hepaeencmea

CB000IHO OnIepUpPOBaTh MOHATUAMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIOIIECECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHCHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs yPaBHEHUH;

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

OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB M CTaHJAPTHBIMU METO/IaMU UX PEIICHUN U IPUMEHSATh
UX IIpU PELICHUH 33/1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTh TeopeMy BueTa [uisl peleHns HEKOTOPBIX ypaBHEHUH CTEIIEHU BBILLE BTOPOU;
MIOHUMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX M HEPAaBHOCUJIbHBIX IPE0OPa30BaHUSIX
YPAaBHEHUI U YMETb UX JJOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHUS] YPAaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METO]T
pelieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B €01 UPPALlMOHAJIbHBIE BBIPAyKEHMUS;

peliath anredpandeckue ypaBHEHHs U HEPaBEHCTBA U X CUCTEMBI ¢ TapaMeTpamMu
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 sorcuznu u npu uzyyeHuu opyeux npeomemos:

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

BBITNIOJIHATH OLIEHKY MPaBI0No00us pe3yIbTaTOB, OJYyYaeMbIX MPU PEIIEHUHN Pa3IUYHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;
COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C apaMEeTPaMHU IIPH PELICHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

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

HCIIOJIB30BATh IMPOrpaMMHBIC CpEACTBa IPH PEHICHUHW OTACIBHBIX KJIACCOB ypaBHeHI/Iﬁ n
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 OHATHEM CTENIeHHasl QYHKIUSA; CTPOUTH €€ rpaMK U YMETh IPUMEHATh CBOMCTBA
CTETIeHHON (PYHKLIMU MPH PEIICHUH 33124,

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

BJIQJICTh MOHATHEM JorapudMuueckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSATh
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 (HYHKIHS; IPUMEHSATH 3TO MOHATHE 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
peabHBIX MIPOLECCOB U 3aBUCUMOCTEH (HanOoJIbIINe M HAUMEHbIINE 3HaYeHNU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPENIeNIATH 1O TparKaM 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 IPU PEIIeHUN 3a/ay;

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 QYHKIIMHM U YMETh IPUMEHSTh €r0 IpHU PelIeHuN
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 3aJa9N U3 6I/IOJ'IOI‘I/II/I, (1)I/ISI/IKI/I, XUMHHU, DKOHOMHUKH U IPYTrUx
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHUEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

Texcmoevie 3a0auu

Pemiate Ppa3HbIC 3a1a4U MOBBIIIEHHOMH TPYAHOCTH,



— aHATM3HPOBATHh YCIOBUE 3a]a4d, BEIOUPATh ONTUMAILHBIN METO/I PEIICHUs 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, TPaUKH, TUarpaMMBl.

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 ONPEACICHUS T€OMETPUICCKHIX (DUTYD, BBIBUTATH
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 [0 pa3IMUHBIM 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
peIIeHHsI HE CIIEAYET SIBHO U3 YCIOBHS, BBIIOJHATH HEOOXOAMMBIC JUIS PEUICHUS 3a]auu
JIOTIOJTHATEIBHBIC TIOCTPOCHUS, MCCIIEA0BATH BO3MOKHOCTh IIPUMEHEHHS TEOpeM U (OpMYIT
JUISL peICHUs 3a71ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh OHATUSMHU CTEPEOMETPUU: TIPU3Ma, IMapaJIISIICITUTIC, TMPAMHEJIA, 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 MPEJCTABIICHUE O CKPEIIUBAIOIINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAHUTh
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 MPSMO U TUIOCKOCTH MPH PEIICHUH 3a]1aY;

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

— BJIAJICTh NOHATHUSMH PACCTOSTHUE MEXKIY (PUTYpaMH B IIPOCTPAHCTBE, OOIIHN 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 NOHATUSMU JABYTPAHHBIN YO, YTOJI MEXAY TUIOCKOCTSIMHE, TIEPICHIUKYISIPHBIE
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 TUPAMUJI, SJIEMEHTHI MPABUIHBHON 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 TIOHATHSMH TeJIa BpallleHus (IWIHHIP, KOHYC, IIap U cdepa), UX CEYCHUSI U 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 ONMCAHHBIX Chepax U yMETh IPUMEHSATh 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 IIPUMCHSITh UX TPU PEIICHUH 3a/1a4;

— HMMETh MPEJICTABJICHUE O IUIONIaU chepbl M YMETh IPUMEHSTH €ro MPHU PEIICHUH 3a/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 TUIONIA/Iel TOBEPXHOCTEHN MOJOOHBIX GUTYD.

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 Poccumn.

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
UCCIIEZIOBAaHUS] MaTEMaTUYECKHX OOBEKTOB.

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TPaJlyCHasl Mepa yriia, BeJIMYNHA YTJIa, 33JaHHOTO TOYKOW 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 YHCEIl, JIT0O0 KOPHU U3 YUCe, THOO0 JTorapru()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 CHHYCa, KOCUHYCA, TAHT'€HCA, KOTAHI€HCAa 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 MATEPHAIOB M BRIYHCIUTEIILHBIX YCTPOWCTB;

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

- UCIIOJIB30BAaTh METOJbl OKPYIJICHHS, NPUOIMKCHUS ¥ TPHKHIKA TPU PEHICHUU
NPAKTHYECKHUX 3324 MIOBCEIHEBHOW KU3HHU.

Ypasnenus u nepasencmea

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

- UCIIOJIb30BaTh METOJbl PELICHUS YPaBHEHWI: NPUBEACHHE K BHUIY «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 KOpPHEW 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 APYTuX 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 €ro MPaBA0NoJ001e B KOHTEKCTE 3aJaHHOM pealbHON CUTYyallun
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 (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHNE HA YUCIOBOM
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 rmokaszareiabHas QyHKIUY,
TPUTOHOMETpUUYECKHE (DYHKIUH;

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

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



— ONHUCHIBaTh TO TpaduKy M B MPOCTEHIIUX ciydasx 1o (opmyne MOBEACHHUE 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, HYJIH QYHKIUH U T.11.);

- 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 pEAIbHBIX IPOLECCOB M 3aBUCHUMOCTEH (HAaMOONbIINE W HAWUMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALIUH;

-ONpEeeNATh MO TpaguKaM MPOCTEUIINE XapaKTEPUCTHKH TMEPHOANYECKHX IPOLIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUTUTY/1a, IEPUOJT U T.I1.)

Inemenmovl MamemamuiecKko20 aHanu3a

- OmnepupoBarh MOHIATUSMHU: MPOU3BOIHAS (QYHKIUMH B TOYKE, KacaTelbHas K TpaduKy
(GyHKIMH, TPOU3BOIHAS (QYHKIUY;

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

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIPaBOYHBIC MATEPUAIbI;

- UCCIIE0oBaTh B MPOCTEUIIUX ciay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaxOJUTh
HanOoNbIINE W HAMMEHBIIME 3HA4YeHUS (YHKIUH, CTPOUTh TpaduKu MHOTOWICHOB U
IPOCTEHIINX pallMOHAIBHBIX (DYHKIMH ¢ UCII0JIb30BaHUEM allapaTra MaTeMaTHUECKOro aHaIu3a.

B noBcenHeBHO KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

- pelaTh NMPUKIAJHbIE 3aa4d U3 OMOIOTUH, (PU3MKH, XUMHM, SKOHOMHMKH U APYIHX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI.

Teopus eeposamnocmeii u cmamucmuKka, 102UKa U KOMOUHAMOPUKA

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

- OTIEPUPOBATh TOHATUSMHU: YaCTOTa W BEPOSTHOCTH COOBITHSA, CIIy4alHBIH BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYHCIISATH UM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMPATH MOIXOIAIINE METOIBI TPEICTABICHHS 1 OOPaOOTKH JTaHHBIX;

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 YHCJIE 33/1a4U TOBBIILIEHHON TPYAHOCTH;

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

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

— pemiath 3a1a4u, Tpedyromue nepedopa BapuaHTOB, MPOBEPKU yCIOBHI, BEIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;



— aHaIM3HMPOBATH M UHTEPIPETUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIIOBHS 3a/1a4i, BHIOMPATh
pelIeHus], He MPOTHBOpeYaIe KOHTEKCTY;

— TEepPEeBOAMTH NPU PELICHUH 33/1a4H HHPOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO, HCIIOIB3YS
IpU HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, TpaduKU, TUarpaMMbl,

B noeceonesHoll dcusHu U npu U3yHeHuU Opyeux npeomemos:

— 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;

- IIPUMEHSATH JJIs pelleHus 3a/la4y reoMeTpuyeckie (akThl, €CIM YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

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

- nenath (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UYHUCIIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTh CEUEHUSI MHOTOTPAHHUKOB;

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

- NPUMEHSATh TeOMEeTpUYecKkne (axkThl JUIsI pemeHus 3axad, B TOM YHCIe
IIpEIIIoJIaratoiuX HECKOJBKO I1aroB peIIeHHUs;

- OIMCHIBATh B3aUMHOE PACIOI0KEHHUE NMPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAaHCTBEHHBIX (GUryp (MHpaMuibl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOLIAU MOBEPXHOCTEH reOMETPUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp Ul pEeIIeHUs 3a/1a4 MPAKTUYECKOro
XapakTepa M 3aJ1ad U3 Apyrux odsacteil 3HaHUi.

Bexmopul u koopounamut 6 npocmpancmee

- OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJll MEXKIAYy BEKTOPAMH, CKaJISIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIYy ABYMsS TOYKAMH, CYMMY BEKTOPOB U IPOU3BENIECHUE
BEKTOpA Ha YMCJIO, YTOJI MEKY BEKTOPAMHM, CKAISIPHOE ITPOU3BEICHNE, PACKIIAABIBATH BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTh npocTeifiye 3ajaur BBEIEHUEM BEKTOPHOTo Oazuca.

O6anIOmHﬁCﬂ Ha VFHV6HCHHOM YPOBHE NMOJYYHUT BOSMOXHOCTb HAYYUTHCA !

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEepHpOBATh MOHATUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
MTOJIMHOKECTBO, IepeceueHne, 00beIMHEHUE U Pa3HOCTh MHOKECTB, YHCIIOBbIE MHOKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKkoe MpeICTaBICHHEe MHOYKECTB Ha KOOPAMHATHOU TJIOCKOCTH;

— 3aJaBaThb MHOXECTBA NIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;



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

HAXO/UTh IepecedeHre U 00bEINHEHHE MHOXKECTB, B TOM YMCIIE PEACTABICHHBIX
rpaduUecKy Ha YHCIOBOM MPSMOI M HAa KOOPMHATHON TNIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOMN IIPSIMOM M HA KOOPAMHATHOU
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/I6HI/I)I(CHHBIX BLIQHCHCHHﬁ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;
3aIMUCbIBaTh, CPABHUBATL, OKPYIJIATE YUCJIOBBIC JaHHBIC PCAJIbHBIX BEJINYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

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



— cB0OOOIHO ONEpUPOBATh YHCIOBBIMH MHOXKECTBAMU TPU PEIICHUH 3a/1a4;

— TIOHMMATh IIPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YHCIOBBIX MHOXKECTB;

—  BJI3JIETh OCHOBHBIMM MOHATUSAMH TEOPUH JICIIMMOCTH IPHU PEIIEHUH CTaHIAPTHBIX 3a/1a4

— uMeTh 0a30BbIE MPEACTABICHUS O MHOXKECTBE KOMIJICKCHBIX YHCET,;

— CBOOOJHO BBIIOJHATH TOX/IECTBEHHbIE IPEOOPA30BaHUS TPUTOHOMETPUUECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

— BIaaeTh popmynoit 6uHoma HeroToHa,

— IPUMEHATH IPU PELICHUH 337a4d TeOpeMy O JuHeitHoM npenactaBiennu HOJL;

— IPUMEHATH NpH perieHny 3a1ad Kuraiickyto TeopeMy 00 ocraTkax;

— TPUMEHATH NpU pelieHuu 3a1a4 Maiyio teopemy depma;

— yYMETb BBINOJIHATH 3aKMCh YHCIIA B HO3ULIMOHHOM CUCTEME CUUCIICHMUS,;

— TPUMEHATH NP PEIICHUH 33]a4 TEOPETUKO-UYUCIOBbIE (DYHKIIUH: YUCIIO U CyMMa JiesuTenei,
dbyHKIMIO DHnepa;

— TMPHUMEHATH NPU PEIICHUH 3a]1a4 [EMHbIE Ipo0ou;

— TPUMEHATH IPH PEHICHUH 3aJaYMHOTOWICHBI C ICHCTBUTEIBHBIMH U IEITBIMU
koa(purmenTamu;

—  BJIQJIETh MOHSATHSIMH IPUBOJUMBINA ¥ HEMTPUBOJAUMBIA MHOTOWICH U IPUMEHSTh UX TIPU
peIIeHIH 3a/1a4;

— TPUMEHATH NpH perieHnu 3a1a4 OCHOBHYIO TeOpeMy anreopsl;

OPUMEHATh IPU pelleHUM 3ajJad npocTrednme (YyHKIMM KOMIUIEKCHOM IepeMEeHHOH Kak

reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

Ypasnenus u nepagencmea

JlocTrkeHue pe3ynbTaToB

— CB00OJHO OTIEpHPOBATH MOHATHIMHU: YPAaBHEHNE, HEPABEHCTBO, PABHOCUJIHHBIC YPaBHEHUS U
HEPAaBEHCTBA, YPAaBHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTroro ypaBHEHUS, ypaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

— peuaTh pa3Hble BU/Ibl YPAaBHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHCIIE HEKOTOPHIE
ypaBHEHUs 3-1 U 4-11 cTeneHel, ApoOHO-pallMOHANIbHbIE U UPPALIMOHAIbHBIE;

— OBJIAJETh OCHOBHBIMHU THUIIAMH [TOKa3aTeNbHBIX, JJOTapU(PMUUECKUX, UPPALTUOHAIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

— TPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

— TpUMEHATH TeopeMy Buerta a1 pereHuss HEKOTOPBIX YPaBHEHHUM CTENIEHH BBIIIE BTOPO;

— TIOHMMAaTh CMBICJ TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCUJIBHBIX Pe0Opa3oBaHUAX
YpaBHEHUH U yMETh UX JI0OKA3bIBaTh;

— BJIQJIETh METO/IaMH pEIlIEHUs] YpaBHEHU, HEPAaBEHCTB U UX CHCTEM, YMETh BEIOUPATh METOJ
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

— HCHOJb30BaTh METOJ UHTEPBAJIOB JJISl PELLIEHUSI HEPABEHCTB, B TOM 4HCIie APOOHO-
palMOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 MppaliOHaIbHbIE BBIPAXKEHNUS;

— pemaTh aaredpanyuecKue ypaBHEHUS U HEPAaBEHCTBA U MX CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

— BJaJIeTh Pa3HBIMU METOJAMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuarb ypaBHEHMs B LIEJIBIX YNCIAX;

— M300pakaTh MHOKECTBA HA TUIOCKOCTH, 33/]aBacMble YPaBHEHUSIMU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

— cBOOOJIHO HCIOJB30BaTh TOXK/IECTBEHHBIE TPEOOpa30BaHus IPU PEIICHUN YPaBHEHUH U
CUCTEM ypaBHEHUI

B noeceonesnotl dcusnu u npu u3ydeHuu Opyeux npeomMemos:



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

—  BBINOJIHATH OLIEHKY [IPaBAOII0A00MS pe3ysIbTaTOB, IOIYYaeMbIX [IPH PELICHUH Pa3IMUHbIX
ypaBHEHMI, HEPABEHCTB M X CUCTEM IIPH PELICHUH 33734 IPYTUX YUEOHBIX MPEIMETOB;

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

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIM MIPUKJIAAHYIO 3aJa1y, HHTCPIIPCTUPOBATH IMOJTYYCHHBIC pe3y.HBTaTBI;

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 YPAaBHEHHUU 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;

— HUMCTDb MMPCACTABIICHHUC O HCPABCHCTBAX MCKAY CPCAHUMHU CTCIICHHBIMU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

— Bruagers NOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHue QyHKIUH,
00J1acTh ONpEeeNCHHUs U MHOXKECTBO 3HaYeHUN (yHKLNH, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKIMH, HYTH QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, BO3PACTaHUE HA YACIIOBOM
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 CTETIeHHas (PYHKIHS; CTPOUTH €€ TpaduK U yMeTh MPUMEHATH CBOWCTBA
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 JorapupmMuyeckas QyHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSTh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

—  BJIQJIETh MOHATHAMU TPUTOHOMETpUYECKHE QYHKIIHUU; CTPOUTH UX TpapUKU U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM OoOpaTHas (PyHKIHS; IPUMEHSATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

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

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

— BJAJIeTh NOHATHUSMHU YHUCIIOBAs MOCIIEI0BATEIbHOCTD, apu(pMETHIECKast U TeOMeTpUYecKas
MIPOrpeccusi;

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

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  ONpeAeNsaTh Mo rpadukaM U UCMOIB30BaTh IS PEIICHHUs IPUKIIAIHBIX 3a/1a4 CBOMCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJIbllIve U HAaUMEHbIIINE 3HAYEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHUMITOTHI, TOYKH Neperuda, nepuoj u T.11.);

— UMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUUECKON CUTYalUH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

— BJIAJIETh OHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSATH IIPH PEIIECHUN 3a/ay;



— TNPUMEHATH METO/bI PEIICHHsI MPOCTeHIHX AudHepeHInaTbHBIX YPaBHEHHH IEPBOTO U
BTOPOTO IMOPAIKOB.

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHeM 6eckoHEUHO yObIBaOIasi FeOMETpUYECKast IPOrpeccus U yMeTh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

— TPUMEHATH I PEIECHUs 3a7a4 TEOPUIO IIPEIETIOB;

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

—  BIIQJIETh MOHATHAMMU: IPOU3BOIHAS (PYHKIIUH B TOUYKE, TPOU3BOIHAS (DYHKIIUH;

—  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;

— BJIQJIETh MOHATHEM KacaTeibHasl K rpaduky QyHKIUN U yMETh IPUMEHSTh €r0 MPH peleHUH
3aza4;

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

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

B nosceonesnoil ocuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

— pelaTh NPUKIAJHbIE 3a1a41 U3 OMOIOTUH, (PU3MKH, XMMUHU, SKOHOMUKHU U JPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTHK IPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

— cBOOOJHO BJIAIETh CTAHAAPTHBIM aIlllapaTOM MaTeMaTHUECKOro aHaIM3a JJIsl BBIYUCICHUS
MIPOU3BOIHBIX (PYHKITUH OJHOM MEpEeMEHHOM;

— 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 CBeI€HUAMHU 00 nHTerpane Hptorona—JIeitOHMa u ero npoctenmmx
MPUMEHEHMSIX;

— OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUAX MPOU3BOAHBIMYU BBICIINX MOPSIKOB;

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

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

— YMETbh BBINOJIHATH NPUOJINKEHHBIE BEIUMCICHUSI (METO/IbI PEIICHUS] YPAaBHEHUH, BBIYMCIICHUS
OTIpe/IeIEHHOTO UHTErpana);

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

BJIQ/IETh TOHSATUSIMU BTOpas MPOU3BOJAHAS, BBINYKJIOCTh TIpaduka GYHKIUM U YMETb

UCCIIe10BaTh (DYHKIIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

— OmnepupoBaTh OCHOBHBIMH ONHCATENFHBIMU XapaKTEPUCTUKAMHU YUCIIOBOTO Habopa,
MOHATHEM I'eHepalibHasi COBOKYITHOCTb U BRIOOPKOI 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/ICTaBIeHUue 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 PACIIPEIACICHUAX CIyYalHbIX BEIUYHH;

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

UMETBH IPEJCTABICHUE O KOPPEISALUY CIIydalHbIX BEJIMYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

HMMETh MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

UMETh MPEJCTABICHHE O BEIOOPOUYHOM KOd(p(PHILIMEHTE KOPPEAIUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THITOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETb [IPEJCTABICHHUE O CBA3U AIMIIMPHUUECKUX U TEOPETHUECKUX pacIpeesIeHUH;

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 MIPEJCTABICHHUE O JIEPEBbAX U YMETh IPUMEHSATH IIPU PEIICHUH 3a]1a4;

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 SMJIEPOBOM M FaMHIBTOHOBOM ITYTH, HIMETh MPECTABICHHUE 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;

yYMETb NPUMEHSTh NpUHIUN [{upuxiie npu pereHun 3aiau.

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 ISl 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 TPOEKTUPOBAHUE U IPUMEHSTH UX IIPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPEJCTABICHUE O KacalolMXcs chepax 1 KOMOWHAIIMY TNl BPALLCHUS U YMETh
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 PEIICHUH 33724 U I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ M METOJ
KOOp/IMHAT;

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

— TMPUMEHATH TEOPEMBbI 00 OTHOUICHUSX 00BEMOB IIPU PEIICHUU 3a/1a4;

— TMPUMEHATH UHTETPAJI JJISl BBIYUCICHHUS 00HEMOB M IIOBEPXHOCTEH TEJl BpaIlICHUS,
BBIYUCIICHUS IO CPeprUIECcKOro mosica ¥ 00bema mapoBoro Clios;

— WMETh MPEJCTABICHUE O JABIKCHUSAX B IIPOCTPAHCTBE: MApAILICIIBHOM NIEPEHOCE, CHMMETPUN
OTHOCHUTEIILHO IIOCKOCTH, IICHTPAIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEIBHO TIPSIMOH,
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 YTJa IPH PEIICHUH 33]1a4;

— 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 MJIOCKOCTH, (OPMYILY PACCTOSHUS MEX/ly TOUKaMH, 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 PACcCTOSTHUE OT TOYKH J0 IUNIOCKOCTH B CUCTEME KOOP/AMHAT;

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 pa3BUTHHU 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 IIPOU3BEACHUIN UCKYCCTBA;

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MaTEMAaTUYECKUX OObEKTOB

— IPUMEHATHh MATEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLIEro MUpa
(MozenrpoBaHue (PU3NIECKUX MPOIIECCOB, 33 Ja4l SIKOHOMUKH).



(I)OpMBI U METOIbl OICHUBAHUA

B pesynpraTe arrectanuu no ydeOHOM AMCHMIUIMHE OCYIIECTBISETCS KOMILIEKCHAs
MIPOBEPKa CIEAYIOIINX 3HAHUI U YMEHHI:

OueHKa 3a npakmudecKkoe saniamue

OneHka «OTIMYHO» CTaBUTCS B TOM CIIydae, €CJIM: H3JIOKCHHE IONYyYCHHBIX 3HAHWH B
NUCbMEHHOW (opMe TOIHOE, B COOTBETCTBHM C TPeOOBAHUSAMHU Yy4eOHOW IPOrpaMMBbI;
00OCHOBAaHHOCTh ~ JEUCTBHH, (OPMYIMPOBKAa BBIBOJOB M  00OOIIEHW; NPaBHIBHOCTH
MOJYYEHHBIX PE3yIbTaTOB, OTCYTCTBHE BBIYHMCIHMTEIBHBIX OMMOOK; OpraHu3amus coOCTBEHHOMH
JIeATEIIFHOCTH, CAaMOCTOSITENIbHOE IPUMEHEHHE 3HAHWH B TPAKTUYECKOW AEATEeIbHOCTH,
BBINOJIHEHHE 33JaHUH KaK BOCIIPOU3BOJISILETO, TAK M TBOPYECKOTO XapaKTepa;

OreHka «XOpOIOY» CTABHUTCS, €CIIM M3JI0KECHUE TIOYYCHHBIX 3HAaHUH B MIMCHbMEHHOH (hopme
MIOJTHOE, B COOTBETCTBUU C TpeOOBaHMUAMHU y4eOHOH MpOorpamMmbl; 0OOCHOBAHHOCTh JCHCTBHIA,
HETOYHOCTh B  (POpMYNMpOBKE BBIBOJIOB; JIOMYCKAIOTCS  OTJCNIbHBIC HE3HAYUTEIBHBIC
BBIYUCIIUTENbHBIE ONIMOKY; B OpPraHU3allMHd MPAKTUYECKOH M CaMOCTOSATEILHOW IESTEeIbHOCTH
BO3MOJKHA HEOOJIbINIAs IOMOIIb ITPETIOIaBaATEIIs;

OrneHKa «yIOBIETBOPUTEIBHO» CTABUTCSA, €CIIM U3JI0KEHUE MOTYYCHHBIX 3HAHUHA HEMOJHOE,
OJJHAKO 3TO HE NPEISATCTBYET OCBOSHHIO TIOCIEAYIOUIET0 IPOrpaMMHOIO MaTepHaa;
JIOITYCKAIOTCSL OT/IEIbHBIE CYIIECTBEHHBIE OITMOKH, UCIIPABIISIEMbIE C TIOMOIIBIO MPETIO1aBaTels;
UMEIOTCS 3aTPYAHEHHS TP 0OOOCHOBAHUU JCHCTBUI M (HOPMYIIMPOBKE BBHIBOJIOB; HEOCTATOYHAS
CaMOCTOSITENIFHOCTh B TNPAKTHYECKOW  JIGATENIbHOCTA WM BBINOJHEHWHM  33JaHUN
BOCIIPOM3BOISIIETO XapaKTePa;

OnueHka «HEYIOBIETBOPUTEIILHOY» CTABUTCS B TOM ClIydae, N3JI0KeHHe yueOHOro MaTepuana
HEToJIHOe, OecCCHCTeMHOE; HWMEIOTCSl CYIISCTBEHHBIC OINMOKHM, KOTOpBIC Yy4Yalluiics HE B
COCTOSIHUY WCHPABUTH JaKe C MOMOIIBIO TPENoIaBaresisi; HEyMEHHE TPOU3BOIUTH MPOCTEHIITE
olepalyy CUHTEe3a U aHaIM3a, JeaTh 0000IEHHs U BBIBObI, OPTaHU30BbIBATh MIPAKTUYECKYIO U
CaMOCTOSITENTFHYIO JeSITeITbHOCTD;

Oyenka ymenuil pewiams 3a0ayu

Onenka "OTIMYHO" CTABUTCS B TOM CIIydae, €CJIU: B JJOTHYECKOM pacCyKICHUH U pEelIeHUN
HET OIIMOOK, 33/1a4a pelIeHa palioHaIbHBIM CIIOCOO0M;

OneHka «XOpOIIO» CTaBUTCS, €CIM B JIOTHYECKOM pPACCYKICHHH U pEIICHUH HET
CYIIECTBEHHBIX OHIMOOK, HO 3ajaya pellleHa HepalMOHAJIbHBIM CIHOCOOOM WM JIONMYIIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK;

OneHka «yJOBJIETBOPUTEIbHO» CTABUTCS, €CIM B JIOTMYECKOM pPAcCYKICHHHU HeT
CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEeHA CYIIECTBEHHAS OIIMOKAa B MAaTEMaTHIECKUX pacuérax;

OrneHka «HEyJOBIETBOPUTEIBHO» CTABUTCSA B TOM Cllydae, €ClIM MMEIOTCS CYIIECTBEHHbIE
OIIMOKH B JJOTMYECKOM PACCYKIICHUH U B PEIICHUH;

Oyenka 3a ycmHulli omeem

OueHka "OTIMYHO" CTaBUTCS B TOM CIIy4ae, €CJIM: MOJIHO PACKPBITO COAEpKaHUe MaTepuana
B 00bEME MPETyCMOTPEHHOM IPOTpaMMON M YYCOHHKOM; H3JI0KEH MaTepHall TPaMOTHBIM
A3bIKOM B OINpPEACIICHHOW  JIOTMYECKOM  MOCIEAOBATEIbHOCTH, TOYHO  HCIMOJb3Ys
MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO W CHMBOJIMKY; MPABUJIBHO BBHITIOJHEHBI PUCYHKU, YEPTEKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE
MOJIOKEHUSI KOHKPETHBIMU TPUMEPAMH; TPOJEMOHCTPUPOBAHO YCBOCHHME paHEe H3YYCHHBIX
COMYTCTBYIOIIUX BOMPOCOB, C(HOPMHUPOBAHHOCT, W YCTOMYMBOCTH HCHOIB3YEMBIX TpHU



00paboTKe yMEHHII U HaBBIKOB; OTBETHl CaMOCTOSITENBHO 0€3 HAaBOJSIIMX BOIPOCOB
IperojaBarelisl; BO3MOXHBI OJIHA — JIBE HETOYHOCTH TPH OCBEIICHHH BTOPOCTEICHHBIX
BOIPOCOB WJIM B BBIKIQJKaX, KOTOPbIE OOYYAIOIIMKCSA JIETKO WCIPaBUI MO 3aMEYAHHIO
IpernoaBaTels;

OreHKa «XOpPOIIO» CTaBUTCS, €CIU: OTBET YJOBJICTBOPSCT B OCHOBHOM TpPEOOBAHHSM Ha
OIICHKY "OTJIMYHO",HONIPHUITOM MMEET OJUH W3 HEIOCTATKOB: B W3JI0KCHUHU JOMYIICHBI
HeOOoIbIIMe MPOOEITBI, HE HCKA3UBIINE MATEMAaTHIECKOE COICPKAHIE OTBETA; JOMYIIEHBI OANH —
JIBa HEJ0YETa MPU OCBEIIEHUH OCHOBHOI'O COJICP)KAaHHUs OTBETA, MCIPABJICHHBIC 10 3aMEUaHHUIO
mpernojaBaresis; JONYyIIeHbl oOmubka wim Oojee ABYX HEJOYETOB TIPH  OCBEIICHUU
BTOPOCTEIICHHBIX ~ BOIPOCOB WJIM  BBIKJIAJKAX, JIETKO HCIpPAaBJICHHBIC 110 3aMCYaHHIO
MPEToaBaTells;

Ol1eHKa «y0BJICTBOPUTEIBHO» CTABHTCS, €CIIM: HEIOJIHO M HEIMOCIICI0BATEILHO PACKPHITO
CoJlep’KaHWEe MaTepHualia, HO IMOKa3aHO o0Ilee MOHWMaHUE BOIMPOCa U MPOACMOHCTPUPOBAHBI
YMEHHMSI, JOCTATOYHBIC IS JaJbHEHIIEro YCBOCHHS MaTepHalia; UMEIIHMCh 3aTPyJHCHUS WIN
JIOTTYIIICHBI OITMOKY B ONPEICTICHUH MOHSATUH, HCIIOIb30BAaHHH MaTEMaTUICCKOW TEPMUHOJIOTHH,
YyepTe)kax, BBIKJIAJKAX, HCIPABJICHHBIC IIOCJI€  HECKOJBKHMX  HABOMASAIIMX  BOIPOCOB
mperoaaBaresis; 00yJaromuics He CIPaBHICS ¢ MPUMCHEHHE TCOPHH B HOBOW CHTYaIlUU IMPHU
BBIIIOJIHCHUHM TPAKTUYECKOTO 3aJIaHusl, HO BBINOJIHHWI 3aJaHusl 00s3aTelIbHOTO YPOBHS
CJIOXKHOCTH TI0 JAHHOW TeMe; TIPU 3HAHUH TEOPETUIECKOI0 MaTepHasa BhISIBJICHA HEJOCTATOYHAS
c(OPMHUPOBAHHOCTh OCHOBHBIX YMEHUI M HABBIKOB

OreHKa «HEYJTOBIICTBOPUTEIBHO» CTAaBUTCS B TOM CiIydae, €CIId HE PACKPBITO OCHOBHOE
coJiepKaHue y4eOHOTO Marepuasia, OOHApY)KEHO HE3HAHHE WM HEMOHMMAaHWE OOJBIICH WU
HanbOoJee BaXKHOM YacTH y4eOHOTO MaTepuaia; JOMYIICHbI OMUOKU B OINPEICICHUH TOHSATHH,
IIPU KCIIOJIb30BAaHUH MAaTeMaTHYECKOW TEPMHHOJIOTUH, B PUCYHKAX, YEPTEKaxX WIH TpaduKax, B
BBIKJIQJIKaX, KOTOPBIE HE HCIIPABJICHBI MIOCIIC HECKOIBKUX HABOSIIUX BOIPOCAX IMPEIOIaBaATEIs.



KoHTpPOJIbHO — OlIeHOYHBbIE MAaTEePHAJIbI
1 cemectp

Hpaxmuttecxoe 3anAamue
KOOpL[Hl-IaT])I U BEKTOPLI

Ipaxmuyeckas paboma Ne 1. «/leticmeusi ¢ ekmopamuy
1. JlaHBI BEKTOPHI.

Haiinure:

a) CyMMY BEKTOPOB TOJIb3YSCh MPAaBUIIAMHU TPEYTOJIBHUKA U TMapajlIesiorpamMma;
0) pa3HOCTb BEKTOPOB;
B) BBIIIOJIHUTH YMHOKCHHE KaXKI0TO BeKTOpa Ha umucia 2; -3; 0,5;
[Toctpoiite cymMmMy BEKTOPOB, IOJB3YSICh MPABUIIOM MHOTOYTOJILHUKA
Haiinure cymmy BEKTOPOB, IOJIB3YSACH IPABUIIOM HapaJlIeJICUIIEaAA

2

3

4. VYnpoctute Beipaxkenue AC+ MK+ KD+ CD+ DA+ DM .

5 Han pom6 ABCD, cropona koroporo paBHa 5 cm, a muaroHanb AC paBHa 8 cwm,
HaliIuTe JUIMHY BEKTOpa BD .

Ipaxmuueckas paboma Ne 2. « CxansapHoe npoussedenie 6eKmoposy

1. Omnpenenure KOOpAUHATHI BEKTOpa d, ecim d = 21 — J + 3k.

2. Haiigure KoopauHaThl BeKTopa d + B, ecmn d{—2;1;—5}u 5{2; 3;—1}.

3. Haiigure KOOpAMHATELI BEKTOpA d — I;, ecm d{—2;3;0} u B{—4; 0; 2}.

4. HaiinuTe KoopauHaThl BekTopa 3d, eciu d{—1; 2; —4}.

5. Haiigure koopauHatel cepenunbl otpeska AB, eciu A(—3;4; 3), B(1; —2; 2).

6. BeluucauTe IIMHY BEKTOpPA d, €CIIU €ro KoopauHatel {—3; 4; 0}.

7. Haiigute pacctosnue mexay Toukamu A u B, ecnmu A(—1; 2; —2),B(—1;3; 4).

8. HaiiauTe KOOpIMHATHI BEKTOPA, MPOTHBOIIOJIOKHOIO JAaHHOMY BeKTOpy d{—3; 4; 5}.

9. Haiizure KOOpAMHATHI BEKTOPA 11 , ecim M = 3d — 21_5, rae a{l; 2; 6}, E{—l; 3;1}.

10. Haiigute iy BeKTOpa W, eciu M(—1;2;3),N(—1; —2; —4).

11. HaiimuTe KOOpAMHATHI BEKTOPA W, €CITM KOOpJMHATHI ero Havana M (2; 3; —1) u koHIa

N(=2;1;0).
12. Haiinute paccrosiaue Mexy Toukoid N(—4; 3; 5) 1 HadajaoM KOOpHAT.
13. H3BecTHO, uTO TOUKa C — cepeuHa oTpe3ka AB, HaliquTe KOOpAMHATHI TOUKU B, eciu
U3BECTHO, uTo TouKa A(2; —2; 0), a Touka C(0; 3; 1).
14. Haiinmue nepumetp Tpeyronsauka ABC, eciu A(1;1; —2), B(1;4; 1), C(5; 1;0).
Yucjia ¥ BbIpa:KeHHus

Ipaxmuuecxas paboma Ne 3 «/leticmeusi co cmenensimu u KOPHAMUY

1. Beraucaurs:

a) 24/81+3-125+%1;
1

6) 316 2.
2. YHIpOCTHUTE:
11

a) a?-a*;



2\ 3
B) [63] c?,

3. Cokpartutb 1po0b:
1

_Ey2
2) xl5x :
x?2 -5
1
24
6 L
a—16

4. Pemuth ypaBHEHUE:

a) 81'=.3
6) 252x+1 — 5,3){,1 .
5. HaiiTu 3Ha4eHue NpoU3BEACHUS:

%/6+\/2_0-4\/6—\/2_0 :

6. YnpocTuTh BEIpaXKEHHE:
0,5 15
a 6 36
05 05 T 05 05 | 05 05 -
a’e’”+e a’+e a’” —e

Ipakmuyeckas paboma Ne 4. « Ceoticmea no2apudmosy

1. Breruncanrts:
logs 243;
0) logys 1;
B) 1g0,0001;
r) logs 375 — logs 3.
logs 36
) logs 6

2. Haiimure X, ecu logx = 4loga + 2log b? — log 2c.
3. MW3BectHO, uTo0 loggs 42 = b, Haiigure logg 7.

4.  VYnopocTuTe BbIpa)Ke€HUE, MOJIb3YSICh OCHOBHBIM JIOTAPU(PMUUYECKUM TOXKIECTBOM
8log8 0,5 4log2 6 1Olg 5-2
H H .

5. Tlponorapudmupyiite mo ocHoBanuio 10 (a>0, b>0)
x = a’b3.

OCHOBBI TPUTOHOMETPHH.

Ipaxmuueckas paboma Ne 5. «OnpedeneHue cunyca, KOCUHYCA U MAH2eHca Y2aay




Bapuanr |

1.[3] Han npamoyronwsHeiil TpeyroapEuk MNK, ZN = 90°. Haiitn
CHHYC, KOCHMHYC M TaHreHc yrjoB M u K, ecim KN =6 cm,
KM = 10 cm.

Haiitu Bce yryibl, Ha KOTOpPhIe HYKHO IMOBepHYTh Touky P (1; 0), uro-
6B MOAYy4YHUTh TOYRY A (2—3).

2.[3] A(1; 0). 3.@A(—§; %)

N306pa3uTh Ha eAVMHUYHON OKPYKHOCTH TOUKH, IIOJYYEeHHEIEe IO0B0-
porom Touku P(1; 0) Ha yroa o (4—6).

4. [1] sina = 0,25. 5.{1] cosa = -0,7. 6. [5] sina=§.

Hcnonp3ysa KanbKyJAATOp, HAHTH KOOPAMHATHI TOYKH €JUHUYHOH
OKPYXKHOCTH, IIOJy4eHHO# moBopoTom Touku P(1; 0O) Ha yroma
(7—9).

7.[2] o = 36°. 8.[2] o= 2,2n. 9.[2] a=3,1.

3anpncaTh Bce yrJabl M3 npomexxyrtka [—2m; 2m], Ha KOTOpbIe HYXH0
noBepHYTh Touky P (1; 0), uTo6bl mosyuuts TOUKy P, (10—12).

10. [4] sino = ? 11.[4] cosa = —%. 12. [4] sina=—§.

CpaBHnuThb uncia (13—14).

13. @ sinl1,3 u sinl1,5. 14. @ cos2 u cos2,4.
HaiiTu sHaueHue BeIpaskeHusa (15—18).

15. [4] sin%+cos%. 16.@008(—7t)—sin3?n.
17.@sin%+cos(—%). 18.@sin(—3?n)+cos§.

IIpakmuueckas paboma Ne 6. « Ynpowenue mpueconomempuyeckux blpaxceHuii»

1.  VYnmpocTtuts 10 umMcI0BOrO OTBETA
7cos’ a -5
7sin* o -2
2.  YIpOCTHTb [0 YMCIOBOIO OTBETA
tga .1— ctg’a

1-t9°a  cga
3.  Bolunciauts

[(1+tgl3°)2 +(1—t913°)2J-coszl3°
4.  Bpuucouth

. LT 23T . .57 , I
SIn §+COS —+SIN" —+CO0S ?

5.  Beruucauth

coS (Zarctg (—1)+2arcsin (—%j}



6. Brrauciautb

arcsin % —arccos —? +arctg (—\/5)

Hpaxmuueckas paboma Ne 7. @opmyibl clodHceHUs U 080UHO20 VIay

BapuaHT |

BorupcsinTe 6€3 MOMOINHM TaGJIMI . MHKpOKaJbKyaaTopa (1—5).
1.[1] sin 42°30’ cos 47°30’ + sin 47°30’ cos 42°30".
2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] s1n—cosﬁ-—cosz—Tt sin ~..

5 15 Tr
4 5 an . 5m teg ey
4. @cos—ncos—n+ sin — sin —. 5.@—.
18 9 18 1-t n n
- tg— tg_
8 8
6.
5

Haittu sin 20, ecau 90° < o < 180°, sino = TR
A

7. YIIPOCTUTH BBIPAKEHHUE:
cos? 20 + 4sin? o cos?a.
1+ cos2a + sin22a

coso + sino

HDaKmulteCKaﬂ pa60ma No 8. ((@ODMVJZbl npueedeHuﬂ

BolyucsanTe ¢ nmomoineio ¢opmya npuseaeHus (1—2).

1.[2] cos 315° + sin 210° + tg 420°.

2.[3] sin == 13n cos% + tg—lln

3. @ Onpene.nn'rb 3HAK YHCJIOBOT'O BEIpaXKE€HHUSA
sin100° cos 200° tg300°

sinl

CpasEHTEL uHcsa (4—6).
4.[2] sin 500° u cos 600°. 5. [3] sin 5,3n u cos4,3n.
6.[4] sin12 u cos 13.

YopocTuTh BBIp&XKEHHE M HAWTH ero yuciaoBoe 3HaueHue (7—8).

sin(o — ) — cos(E—a)
2 ———L3
4

7.[6]

cos(ox — ) + sin('g?n— a)

sin(—l—%ri—a) + cos(7m + o)
5m
npu o0 = —.

P 6

cos(—+ a] — sin(a — w)



DOyHKIUHA

Ipaxmuueckas paboma Ne 9. « Cmenennas, nokazamenvHas u 102apupmuieckas QyHKyuu»

1. M306pa3uts 5cku3 rpadpuka pynkuuu Y = X

a) Vka3aTth 00J1aCTh ONPEICICHHS K MHOKECTBO 3HAYCHUN ()YHKIIUH.
b) BbIsicHUTB, Ha KaKUX IPOMEXYTKaX (yHKIUS yOBbIBACT.

C) CpaBuuth uncna Y = (3! 2)_5 u.y= (3\/5)_5 .

2. Haiitn dynkimo, obpariyio dyuxin Y = —2X+1; yrasars eé o6nacts onpenenenns u
MHOKECTBO 3HAUYCHHIA.
3. Kakas pyHxus sBisercst Bo3pacraroniei?

g V= 0,2°
b) y=3
5\
o Y= (6)
g ry=2°
4. Haiinure o6nacte 3HaYEHUS PyHKIMH ) = 3" —6.
(o)
b) (0;+oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpenenurte HanOOJNbIIIEE U3 YHCE.

Bl
a) 4

2
. . X 1
7. HailiguTe KOOpAMHATHI TOUEK MepeceueHus rpadpukoB GyHKIMN y = 4* ny = "

) -4 -5. -8 1. 2\ 73 (3)?
6. CpaBamre uymcna: a) 5,6 u 567> ; 0) (1 7) ul; B) (3) u ( ) .

8. Cpasuuts logz31 ulog;30,9.
9. Cpasuurts ¢ Hynem 4ucio log, 3.

Ipakmuueckas paboma Nel0 «Tpueonomempuyeckue QyHKyuu»

1.  Haiitu obnacts onpenenenus: GyHKIUU:
Bapnanr 1 Bapwanr 2 Bapnanr 3 Bapwuanr 4



2X
2sinx -1

y=2sin’x y=SINX+X , _y2,1+C0SX y=cosx—1
2

yosinx+igx Y= = +Jcosx y =+/sinx

2. Haifti MHOkeCTBO 3HaUCHUN (PYHKITUU:
y=1—2sinx ¥ =3=28INX ;, — 2cosx+5y =3SINX+4
y=1-2sin’X y=2c08°X—1 y =3-2sin*X y = 2¢08" X +5

3. BBIACHUTD, ABJSIETCS JIM AaHHAs PYHKIUS YETHON UM HEYETHOM:
y=sinx—x* y=x*-sinx y = (1-cos’x) y =sin’x
1-cosx

2 2
=X 4+C0SX V¥ =COS7X y=2C0*X+5y=
Y Y Y Y 1+cosx

4. Iocrpoiite rpaduk GyHKIHU:
y=3—2cosx ¥ =SINX+1y =2sinx+1 y =3c0SX -2

YpaBHe}mﬂ H HEPABCHCTBA

Ipaxmuueckas paboma Ne 11. « Uppayuonanvhvie ypasHenus»

Pemrute ypaBHenue (1—12).

1.4 Vx+3 =/5-«x. 2.[4]V1-x=x+1.

3.4 Vx+11=x- 4. 4] Vx2 + x+ 4 = 4.

5 6] V2x+1- J_ 6.[5] V5-x-V5+x =2.
7.6l Ve -2 +JVx + =4. 8.[5] V2x+5-Jx+6=1.
9.(5] V15— x + V3 - x = 6.

10.[6] VvBx -3 - v2x—-1=43x - 2.

IIpakmuyeckasn paboma Ne 12 «IlokazamenvHuvle ypasHeHus U HEPABEHCMBA»

1. VYkasarh  NPOMEXYTOK,  KOTOPOMY  NPHUHAICKHMT  KOPEHb  yPAaBHCHHS
0,4x-2
1 )
— =125
25
a 472
py = %0]
o '24]
a  (02]
1t
2. VKasaTh IPOMEXYTOK, KOTOPOMY [PHHA/UICKUT KOPESHb YPABHCHHS: 3 2 - g+ _q

a) [_ 4;_2]



b) (-2;-1)
[-1:0]
3

(1;2)

-2
3. Yka3aTh IPOMEKYTOK, KOTOPOMY NPUHAIIEKHUT KOPEHb YPABHEHHS: 5¢.2°=0,01

a [0;3]
)

b (-1;1)
[251
d (-2;0)
4,  Pemmre ypaBHenue. B oTBeTe yKaknuTe MEHBLINM KOPEHB!
6° 2
32 - 685
5.  Pemmre ypaBHeHHE!

7.5-5"=2.53
6. Pemmure ypaBHeHue:
X—1 X+1
-
2 2
7.  Pemmre ypaBHEHHE:

1 3-x x-1
6X_2_(EJ +36 2 =246

8. VYka3zatb MIPOMEXKYTOK, KOTOpOMY OpUHAJICIKUAT KOpCHb YpaBHCHUS.
5X+2 _XZ .5X :O
) [-25,-10]
b) [— 5; ol
c) [0;2]
a  !510]

9.  Pemmre ypaBHeHue:
32X+5 . 22X+7 + 32X+4 . 22X+4 — O

10. Pemmre ypaBHenue:

3*-2.3-3=0

IIpaxmuyeckasn paboma Ne 13 «Jlocapugpmuyeckue ypasnenus u HepageHCmaeay

Pemnre ypaBHeHUS:

1
1. Iog(Hf 2—5 =0

2. log,x+log,9=3



3. 2log, x* =log; x+3
logs logs x

" X logs x :Elog5l4

5. 10g,(2+10g,(3+x))=0
6. log,(2x* +5x+6)=1Ig100

X—3
7. |g(X2—3X)—|gK:O

log,—log, y =0
log,+log, y=1

Pemmnth cucremy ypaBHEHUM: {

Hpaxmuuecxaﬂ pa60ma No 14. ((Hpocmeﬁmue mpucoHomempudecKkue YypaeHeHuA)

1. Brruucaure:

arccos 1/22 Arcecos ( _1 } 2arccos 1 + 3arccos0.

arcsin(=1). 9arcsin ( -%] - % arcsin 0.
2. PemmTe ypaBHeHHeE:

1 1
cos x =0,7; cosg =0: 2cos2x =/2; gcosz =3

. . ) 1 . 2
sin x = 0,35; sinZ = 1; 2sin3x = —1; Ssint=%X
2 2 3 4

tgx=5; tg4x=1; tg==—/3.
3

Ipaxmuueckas paboma Ne 15. « Oonopoouvie ypasHeHusy
Pemnte ogHOpOIHOE ypaBHEHUE:

2cosx— 2=0

tg2x +1 =0

2c0sx — 3cosx +1 =0

3 sin®x + sinx cosx — 2 cos’x = 0
sinx—cosx =0

sin®x — 3cos®x + 2sinxcosx =0

ocoakwnE

IIpakmuueckas paboma Ne 16. «Pemienue ypaBHEHUN pa3ioKeHUEM Ha MHOKHUTEITH »

1. IlpuBeaute ypaBHEHUE K KBaJIpaTHOMY OTHOCUTEIBHO OJHOM U3 TPUTOHOMETPHUYECKHUX
GyHKIMI 1 HalTH €ro KOpHU:

sin2x =1.
2sin®x + sinx - 3=0.



2sin?x + 83cosx = 0.

2. Pemmte YpaBHCHHUE, pa3jIOKKUB HAa MHOXKXUTEIIN €0 JICBYIO YaCTh:

sinx —sin3x = 0.

3tg2x—J/3tgx =0.

2 cemecTp
DJieMeHThl MATEMATHYECKOI0 AaHAIH3a

Ipaxmuyeckas paboma Ne 11 « Boiuucienue npouzso0HbIX»

1. Haiitu cootBetcTBHE Mexay GyHKIMEH 1 €€ TPOU3BOTHOM.
1. 2. 3. 4, 5. 6.
C \/; X _ 12 B 1 1 i
sin® x 1—x2 1+ X
7. 8. 9. 10. 11. 12.
ex arcsinx ax sin X 1 ax Ina
1—x2
13. 14. 15. 16. 17. 18.
Xﬂ th |g X COSX 1 arccos x
24/x
19. 20. 21. 22. 23. 24.
1 1 1 | nx™! | log,x | =sinx
xInl1l0 X
25. 26. 27. 28. 29. 30.
arcctgx _ 1 0 1 arctgx 1
1+ x? cos? X X
31. 32. 33. 34. 35. 36.
COSX | Inx CtgXx 1 X 1
xIna X2
2. ConocraBbTe (YYHKIIUU €€ TPOU3BOJIHYIO.
[IpousBoaHas
PynKums % 2x -2 CcosSxsinx cos(x+2)
X+ 1
sin(x + 2)
Inx
COS°X
3. Brruucnure nponsBoaHyo QyHKINN:
X' 6 x° 7 3
=—; Yy=X; Yy=—: y=IX"; y=x+5
y ; y y 10 y y
y=Jx; y=4x"+3; y=6Jx+4: Yo y=
’ ' ) 2\/; ’ X4




4 2
Y=d?1 y=x* Vy=-rm y=2 V7

3%’ VS X
4, Brruucnure npousBoaHy0 QyHKIUN:
) y 2x—3
a =
3-2x
y 4
b -
: (5-2x)°
y 1
C = -
) 5—-2xX
5.  BelumcimTe 3HaYeHHE NPOU3BOAHOM QyHKIHH Y = 2X-Inx—-x-In49 npu X =7
a 0 B r
0 13 ) 15
7 7
6.  BerumciauTe Npou3BOIHYIO CIOXKHON (PYHKITUH

y =sin’ x-log, 5x

Ipaxmuyeckas paboma Ne 18 «I'eomempuyeckuii u ¢huzuyeckuti cCMviCi RPOU3BOOHOU»

1
1.  Yriosoii kosdpuuuent kacaTenbHol K rpaguky GyHKIHH f(X) = 3 x3 = 2X B TouKe
¢ abcuuccoit X =1pasen:
a) -1,
2
-2=.
%) 3
8) 1;
1
r) -.
) 3
2.  YrioBoi KO3QPUIHEHT KacaTelabHOU K rpaduxy GbyHKIMN
y= 2C0S2x —SIN4X g touke ¢ abermecoit X =% paBeH:
a) 8;
0)2;
8) —2;
r)0
3. Haiitu TanreHc yria HakJIOHA KacaTelbHON K rpaguky GyHKmu Y = x* =1 B Touxe

2 . .
4, Hana ¢pyHKIuSA f (x): 5+4x —3x°. Haiigure KOOpJMHATHI TOUKHU €€ rpaduka, B
KOTOPOH YII0BOM KO3 HUIIMEHT KacaTeIbHOU K HEMY PaBeH -5.
5. K dynxumn Y =2 SIN X+3COS X nposesensi kacatesube B TOUKax ¢ aGCIccamn
X, = z 37z ?
1 U X, = —— . SIBIAIOTCS JIM OTU KacaTeNNbHbIE NapayIeIbHBIMU MTPAMBIMH’
2

2



2
6. Haitnure yron Mexay kacaTenbHoil k rpaduky (yHKIHH f(X): X" —2X+95 s
TOYKe ¢ adcruccon Xo = § H OCBIO a0cIucc.

7. HaliTh MIHOBEHHYIO CKOPOCTh MAaTEPHAIbHON TOYKHM JBWIKYIIEHCS IO 3aKOHY
3 2
S(t) =2t° +3t° —6t —1 B MmomenT Bpemenn t = 2
3 2
8. Kacarenshass x rpapuky ¢ynxmun 1 (X)=—2x" —12x° —23x—8 o6pasyer ¢
II0JIO’KUTEIBHBIM HAIPaBJIEHUEM OCU a0CLUCC YroJl 45°, Haiiure KOOpAUHATHI TOYKU KaCaHHUs.

2
9. KacarenpHad k rpaduky (QyHKLIUH y=(x—1) X mapamiensHa ocuOx, HO HE
COBIaaeT ¢ Hel. HaliiuTe KoopAMHATHI TOUKU KacaHUs.

a

0

B

r

(

1.4
3’27

)

[

1.

4

3

27

)

5

[

51

77

Ipaxmuueckas paboma Ne 19 «Hccrnedosanue pynxkyuu ¢ nomoubo npou3so0HOL.

Oyukuus y=f(x) 3a1ana rpapukoM. YKaxuTe:

a) o0nacTe onpeneneHus GpyHKIIH;
0) npu Kakux 3HadeHusaX X f(x)<-2;

B) IPOMEXKYTKH BO3pacTaHUs U IPOMEXYTKH yObIBaHUS (QYHKIUY;

I') B KaKUX TOYKax rpaduka kacateiabHble K HEMY MapajuieIbHbI OCH a0CIIUCC;
1) HanOoJIbIIICe Y HAUMEHbIIIECE 3HAYCHHSI (PYHKIIUH.

.l

[ ]y}

/

B

s o Y

|

[

1)
T
i

18]
Toded

[Toctpoiite rpaduku GyHKIUI
F4/X-X.

Fx3+6xz+9x ;

Hpaxmuueckasn paboma Ne 20 «Ilocmpoenue ecpadpuxos hyuxyuiiy

3
JHana gysxiusa y = f(x) = x? —x2—-3x+4.

1) Tlocrpoiite rpaduk Gpynkimn y = f(X).

2) Ckonbko KOpHel umeeT ypaBaenue f(X) = a, ae [—5 ;5 %]

3) Ioctpotite rpaduk pynkuuu y = - f(X).

Ipakmuueckasa paboma Ne 21 «Bviuucnenue unmezpanoey




—

2 73 1 9 3x46
(x3+—— x” =1)dx; ( + te dx;
J X 4x -1 cos®3x /

8 / e
J.(x15 _%+71x4 —%)dx; J.3+ x+1dx,‘j dx
0

X x+1 1x(1+nx)

4
J. cos x dx: Ix3 5% dix;

V3 —sin® x

Ipaxmuyeckas paboma Ne 22 « Bviuucienue niowadeti ¢ ROMOWbIO UHMESPAN08»

Haiinure nminomans GUrypsl, orpaHUueHHON JIMHUSIMH

y=x"+2; y=4-X
y=—X—4x; Yy=X+4
y=—Xx"—4x; y=X+4
y=x"—4x, y=-X
y=X"+2, y=6x—x°

A A o

CrarucTuka u TEeoOpus BQPOHTHOCTeﬁ, KOMﬁI/IHaTOpI/IKa

Ipaxmuyeckas paboma Ne 23 «Ilepecmanosku, pazmeweHus u COYemanusiny
Buibepume 00uH U3 6apuanmos omeema u 3anecume e20 8 NUCMOK C Pe3yNbmamamu.
1.Co4yeTaHMsAMH HA3bIBAIOTCH TAKHE COCHHEHHS, KOTOPbIe COCTOSAT H3:
DOgEuXx ¥ TeX XK€ N JIEMEHTOB H OTIMYAIOTCS JAPYr OT Apyra TOIBKO MOPSAKOM HX
PacIOI0XKEHHUS.
2) n 3JIEMEHTOB, B3ATHIX HX JaHHBIX M Pa3JIAYHBIX 3JIEMEHTOB, B KOTOPHIC OTIHYAIOTCS JPYT OT
npyra 100 CaMHMHE 3I€MEHTaMH, TH00 MOPAAKOM HX PaCIIOTIOKEHHS.
3) n 21€EMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHBIX JJIEMEHTOB, X KOTOPHIE OTJIMYAIOTCS APYT OT
JIpyra 0 KpaiiHe# Mepe OJTHHM 3JIEMEHTOM.
2.Pasmemenust 0003HA9A0OTCH:

1) Py 2)Cn 3) Am
3.Ko0H4€ecTBO NepecTAaHOBOK HAXOAUTCS 1o (hopmy.ie:
m! ml!
1) (m—n)In! 2) n! 3) (m-n)!

4. C%,C2, C8-5vo:

1)BunoMuanbHEIE K03 QHITHEHTEL

2)Tabnuna 3HaueHn i GHHOMHAIBHBIX K03 QUIHEHTOB.
3)Dopmynna AT pa3ioKEHUS CTEIIEHH BYWICHA.

Hpaxmuueckas paboma Ne24 «Beposmuocmovy

1. Cxonpkumu croco0amMu MOXKHO BBIOpaTh B Tpymlme U3 25 CTYACHTOB TPEX YelOBEK Ha
TOPOJICKYI0 MaTEMaTHYECKYIO OJTUMIIHUALY?

2. Cpequ 12 xonecHbIX map, 2 mapsl u3HomeHsl. CiydaiiHbiM oOpa3om BblOMparoTcs 4
KOJIECHBIE TTapbl. HaliTH BEpOSTHOCTB TOTO, YTO Cpe/Id BEIOPAHHBIX HE MeHEe 3 HEM3HOIICHHBIX.

3. B Texnuueckoil naGopatopun umeercs 6 uudpoBbIX W 4 aHAIOTrOBBIX MNpHOOpA.
BepositHOCTh OmmbOku m3mepenus it mudposoro mpubdopa pasra 0,95, mis anamoroso - 0,8.



W3mepenue MpoBOAUTCS CIIydailHO BBIOpaHHBIM npuOopoM. HaiiTu BepoATHOCTH OIMIMOOYHOTO
U3MEpEHNSI.

HpﬂMble H IIJIOCKOCTHU B MIPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapanienvHocmsb BPAMBIX U RAOCKOCINEN»

1. Yepes xonen A otpe3ka AB nposeznena miaockocts. Yepes konen B u Touky C 3Toro orpeska
MIPOBEJICHBI MapajlIeIbHbIE IPSIMbIE, TIepeceKaronre mIockocTh B Toukax Bl u Cl. Haitaute
mmny orpeska BB1, eciin CC1 =15 ecm, AC: BC=2:3.

2. Yepes koH1bl oTpe3ka AB u ero cepenuny M npoBeieHbl napajljiebHbIE MPSIMbIE,
MepeCceKaroIne HEKOTOPYIO TIOCKOCTh B Toukax Al, Bl u M1. Haitaute nnuny otpeska MM1,
ecnu oTpe3ok AB He nepecekaet miockocth 1 AAl =5wm, BBl =7 m.

IIpaxmuyeckas paboma Ne 26 «Ilocmpoenue ceuenuti»

1. [TocTpouts ceuenue terpaszpa, npoxoasauiee yepe3 Touku K, L u M, nexamux B
IJIOCKOCTSIX TPaHEH.

2. Ha pe6pax AB u AD mupamunsr MABCD 3amanbl COOTBETCTBEHHO TOYKH P 1 Q —
cepeauHbl 3TUX pedep, a Touka R nexur Ha peOpe MC . IlocTpouth ceueHue nupamMuiabl
IJIOCKOCTBIO, Tpoxoasien yepe3 Touku P, Q u R.

3. [Toctpouts ceuenne Terpadapa ABCD miockocTsio, mpoxoasiieit yepe3 Touku K, L
N, xotopsle nexar Ha ero pebpax. (IIpm sTomM mocTpoeHue MOIKHO MPOXOAUTH «BHYTPU
MHOTOTPaHHHUKA)

Ipaxmuyeckas paboma Ne27 «IlepnenOuxyasipHoCmy NPAMbIX U NIOCKOCHE»
1.Touka O — neHTp KBaapara co CTOpoHo# 4 cM; OS — 0Tpe30K, NEPIEHAUKYIAPHBIN K
MJIOCKOCTH KBaJipaTa v paBHbIN 2 cM. Haiitu paccTosiHue OT TOUKU S 710 TOUKHU A.
2. Haknonnas AB nepecekaet minockocts P B Touke C; KOHIIBI €r0 OTCTOSAT OT INIOCKOCTH Ha
paccrosinuu 5 cM u 3 cM, AC=7 cm, CB=4 cm. Haliaure 1uinHy NpOeKIIMM HAKJIOHHOW Ha
IJIOCKOCTBIO.
3. I3 TOUKHM K MIIOCKOCTHU MPOBEACHBI IBE HaKJIOHHBIE. HaliiuTe AIMHBI HAaKJIOHHBIX, €CIIA OJIHA
U3 HUX Ha 26 cM OoJblle Ipyroi, a MpOoeKIMK HaKJIOHHBIX paBHbI 12 cM 1 40 cM.
4. HaiinuTe paccTosiHue OT cepeuHbl 0Tpe3ka AB /10 TII0CKOCTH, HE MepeceKaroleil 3TOT
OTPE30K, €CIIU PACCTOSIHUE OT TOUeK A U B 710 mimockocTu paBHel 3,2 ¢cM U 5,3 cM.

MHOI‘OFpaHHl/IKH H KpyIJIbI€ T€J1Aa

Ipaxmuuecxas paboma Ne 28 «Ilpuzmar

3aoaua 1.

HaiinuTe miomaaps MOBEPXHOCTH MPSMOM MPU3MBI, B OCHOBAHUU KOTOPOH JIEKHUT POMO C
JTUaroHaJIs MU, paBHbBIMU 25 1 60, 1 60KOBBIM peOpoMm, paBHBIM 25.

3aoaua 2.

Haiinure mimomaas 60KOBOM MOBEPXHOCTH MPABUIIBHOM IMIECTUYTOJIBLHON MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpoii paBHa 3, a Beicota — 10.

3aoaua 3.

Haiinute OokxoBoe peOpO MPaBHIBLHOW YETHIPEXYrONbHON MPU3MBI, €CIH CTOpOHa €e
OCHOBaHMS paBHa 15, a muiomaabs noBepxXHOCTH paBHa 930



3aoaua 4.

OCHOBaHHEM MPSAMON TPEYrOJbHOM MPU3MBI CIIYXKUT TPSAMOYTOJbHBIA TPEYTOJbHHUK C
kareramu 4 u 6, 60koBoe pedpo paBHO 5. Haiinure 00beM MpU3MEL.

3adaua 5.

Haiinute mnnomanes OOKOBOM TMOBEPXHOCTH NPAaBWIBHOM IIECTUYTOJIBHON IPH3MBI,
OMKMCAHHOM OKOJIO IMIMHIPA, paguyc ocHoBaHus KoToporo paBeH 0,03, a BoicoTa paBHa 1.

3aoaua 6.
OcHoBaHuEe TUpamMuAbl — IPSIMOYTOJBHUK CO CTOPOHAMHM 6 M M § M, a BBICOTA ITUPAaMU/Ibl PaBHA
MOJIOBUHE TMaroHanu ocHoBaHus. Halinure 00bEM mupaMubl.

3aoaua 1.
B mpaBunpHON yced€HHOM 4eThIpEXYTosibHOM nupaMuae o0béM paBeH 430 cm3, BricOTa paBHA
10 M u cTopoHa o1HOrO oCHOBaHUs 8 M. ONpeenuTe CTOPOHY APYrOoro OCHOBAHUS.

Ilpaxmuueckasn paboma Ne 29 «Ilupamuoar

1. B mpaBuibHOM YETHIPEXYTOJIbHON NMHpPaMHIE CTOPOHA OCHOBAaHMS paBHAa 12 cM, a JIiauHa
O6okoBoro peopa 14 cm. Onpeaenure TIOMATL JUATOHATHFHOTO CEUCHHMS.

2. Omnpenenute OOKOBYIO MOBEPXHOCTD MPABHIIBHOM TPEYTrOIbHOM MUPaMUIbI, €CIH €

BBICOTA paBHA 5 cM, a anoema 4 cM.

3. BoicoTra mpaBUIBHOW YETHIPEXYrOJNIbHON yceueHHOW mnupamuabl paBHa 5 cM. CTOpOHBI
OCHOBaHUM paBHbI 2 ¢M U 6 cM. HalinuTe niomaab 1MaroHaabHOIO CEUEHUS.

4. CTOpOoHBI OCHOBaHUH MPaBUJILHON TPEYTroabHON yceueHHOU nupaMubel 5 1M u 1 qm. bokoBoe
pebdpo 4 nm. Haiinure BbicOTy UpamMubl.

5. OcHOBaHHE TUPAMUIBI — MPSMOYTOJIBHUK CO CTOPOHAMU 6 M M 8§ M, a BBICOTa IMUPAMU/IBI
paBHa TIOJIOBUHE TUArOHAJIM OCHOBaHWs. Haiinure 00bEM mupamMuibL.

6. B mpaBuibHON yced€HHON 4eThIPEXYroibHOM nmupamuae 06béM pasen 430 cm3, BbICOTa paBHA
10 M u cTopoHa oTHOTO OCHOBaHHS 8 M. OnpeaenuTe CTOPOHY JPYroro OCHOBAHUS.

IIpakmuuecxas paboma Ne 30 «L{ununop»

1. [Tnomane GOKOBOW MOBEPXHOCTH LUIWHApA paBHa 45 , a IUaMeTp OCHOBAaHHS 5.
Haiinure BICOTY IMIIMHAPA.

2. JlnmrHa OKPY>KHOCTH OCHOBaHUS IWIMHApPA paBHa 1. [Tnomans 60KOBOM MOBEPXHOCTH
paBHa 13. Halingute BbICOTY IMIIMHApA.

3. Paamyc ocHoBaHWs IMIMHJIpPA paBeH 3, BeIcOTa paBHa 6. Haiiaure miomnaas 60KOBOI
MOBEPXHOCTHU IIWIMHJPA, ACIEHHYIO Ha.

4. JllnHa OKpY)KHOCTH OCHOBaHHMSI LMIMHApa paBHa 3, BbicoTa paBHa 6. Haiimute
I0IIaAb OOKOBOM MOBEPXHOCTH LIMIIMH/IPA.

S. [Tnomanes oceBoro ceueHuss nwiauHApa paBHa 9. Haiinute miomans OOKOBOM

MOBEPXHOCTH LIWJINHAPA.
6. OceBoe ceuyeHHe IWIMHIpAa — KBaJparT, IUaroHanb KBajpara paBHa . Haiinute oO0béM
LWIMHIpA. 2 8
7. BeicoTa munmHApa Ha 2 MEHbIIE pagunyca ocHoBaHUs. OTHOIIEHUE 00BEMA ITUITUHIPA K €T0
IoIaau 60KOBOW MOBEPXHOCTH paBHO 4. HaiiuTe BHICOTY IIMIIMH/IpA.

Hpaxmuueckas paboma Ne 31 «Kouycy

1. Haiiagure 00b€M KOHYCa, BEICOTa KOTOPOTO paBHa 12 M, a o6pasyromias — 15 m.

2. Imomanb ocHOBaHUs KOHYca 167 cM2, moTHas MOBEPXHOCTH ero 327 cM2. Onpenenute 00bEM
KOHYCa.

3. B yceu€HHOM KOHYyCE Pa3HOCTh PaJlyCcOB OCHOBaHHI paBHA 2 CM, BHICOTa paBHAa 9 CM H €ro
00BEM paBeH 42 m cm3. Omnpenenure Mo M OCHOBaHUH.



4. B paBaoOenpennoM tpeyronbanke ABC AB = BC = 10, AC = 12. TpeyroiabHHUK BpaIaeTcs
BOKPYT OCH, Mpoxojsiei uyepe3 BepmnHy B u nepnenaukynsapaoi AC. Haiinure o0béM Tena
BpaICHHUS.

Yemuwi onpoc
1 cemectp
Koopaunatbl 1 BEeKTOPbBI

OrnpeziesieHre BEKTOpA.

Kak HaiiTu koopuHaThl BEKTOpa?
OrnpeziesieHre paBHBIX BEKTOPOB.
OrnpezenieHne KOJTHHEAPHBIX BEKTOPOB.
[Ipu3Hak KOIMHEAPHOCTH BEKTOPOB.
Uto Ha3BIBaETCS MOJYJIEM BEKTOpa?
Kak naiitu Mmoxyns BekTopa?

Kaxoil BeKTOp Ha3bIBaeTCs HYJIEBBIM ?

wCoNOThwWNE

Kaxoit BekTop Ha3bIBaeTCsl €AMHUIHBIM?

10 JBa onpenieneHus CKAISIPHOTO MPOU3BEICHUSI BEKTOPOB.
11. Yemy paBen kocuHyc yriia Mexmy BEKTOpaMu?

12. IIpusnak nepneHMKyISPHOCTH BEKTOPOB

Yuciia v BbIPAKEHUA

1. Kakue umcna Ha3piBaloTCs HaTypaidbHbIMH? Kakoe o0o3HaueHHE BBEJCHO JJIsi MHOXKECTBA
HaTypaJbHbIX Yncen?

2. Kakue yucna BXOASAT B MHOXKECTBO LienbIX uncen? Kakoe 0003HaueHUE MPUHATO Ui 3TOTO
MHOKecTBa?

3. Kakoe MHOK€CTBO Ha3bIBa€TCSI MHOXKECTBOM pPAallMOHAJIbHBIX YHCENT U KaK 3TO MHOKECTBO

o0o3Hauaercs?

. [lepeuncnure 0OCHOBHBIE 3aKOHBI ACUCTBUN HaJ pallMOHATbHBIMU YHCIIAMH.

. Kakue oObikHOBEHHBIE poOU 00palaoTcs B KOHEUHbIE IECITUYHbBIE?

. Kakue 0ObIKHOBEHHBIE JPOOH BBIPAKAIOTCS TOJBKO MPUOIMKEHHBIMU JECSITUUHBIMU?

. Kakue necsatuunble 1poOu Ha3bIBAIOTCS OECKOHEUHBIMU NEPUOTNYECKUMU?

. Uro Ha3bIBaeTCs NEPUOAOM OECKOHEUHON MEPUOANYECKOM 1eCATUYHON ApoOu?

. Kakue nepuonuveckre 1poOu Ha3bIBalOTCS YHCTHIMU M CMEUIAHHBIMU U KaK COKPALIEHHO OHU

3aMnMChIBAIOTCA?

10. Kak 3anMchbIBatoTCs Liesble YKMcia U KOHEUHbIE JECATHYHBbIE ApoOM B BUAE OECKOHEUHBIX
NePUOANYECKUX Apo0ei?

11. Jlrobasgs nu OeckoHEYHas MEepUOJUYEcKast AECATHYHAs JApoOb SIBISETCS PpallOHAIBHBIM
quCIOM?

12. Kak 06paTuTh 4UCTYIO NEPUOTUUECKYIO TECATUYHYIO IpOOh B OOBIKHOBEHHYIO?

13. Kak 00paTuTh CMEUIaHHYIO MEPUOANYECKYIO JECITHUHYIO Ip00b B OOBIKHOBEHHYIO?

14. Kakoe uckitoueHne npecTaBiseT co0oil OeckoHeuHast mepruoauyeckas AecsiTHUHas ApoOb ¢
nepuoaom 9?

15. Kakue wuymcna Ha3bIBalOTCA MPPANUOHAIBHBIMA M Kak 0003HA4aeTcsi MHOXECTBO
VPPALMOHAIBHBIX YuCcen?

16. Kakue yncna Ha3pIBalOTCA ACUCTBUTEILHBIMU U KaKO€ JUIsl HUX BBEJICHO 0003HaUYeHue?

17. Yto moHNMAaeTCs 1101 a0COIIOTHON BEIUYNHON NEHCTBUTEIILHOrO uncia’?

©O© 00 3N L

OCHOBBI TPUTOHOMETPHH
1. Yro Ha3pIBaeTCs €AMHUYHON OKPY>KHOCTHI0? EMUHUYHBIM paanycom?
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13.
14.
15.
16.
17.
18.
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Kaxkue nanpaBneHus moBOpOTa EAMHUYHOTO Pauyca U3BECTHBI?
B kakux equHHUIIAX U3MEpSIETCs Yol MOBOPOTAa EAUHUYHOTO paguyca’?

UYro takoe yron B oauH paauan? CKOJIBKO MPUOTU3UTENHHO TPAJYCOB CONEPKHUT yroi B 1

paaua ?

CdopmynupoBarh npaBuia MepeBoJa U3 TpagyCHOW Mephl yria B paJHaHHYI0 Mepy H

Hao000poT.
Omnpenenenre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITHIA.
Yro sSBIISETCSA apryMEHTOM JUIS BCEX TPUTOHOMETPHUYECKUX (pyHKIMi?
OT yero 3aBUCUT 3HAUYCHHE TPUTOHOMETPUUYECKUX (PYHKIUH
[lepeuncianre OCHOBHBIE COCOOBI IOKA3aTEIBLCTB TPUTOHOMETPUIECKUX TOXKECTB

HazoBure dopmyny s pemieHuss TPUTOHOMETPHUECKUX YpaBHEHMH tg x=a, Ctgx=a, COS

X=a, Sin X=a.

DOyHKIUHA

Kak HaiiTu KoOopAMHATHI BEpUIMHBI 1apadoIbl?

Ot yero 3aBUCUT HalpaBlieHHE BETBEl napabosbl?

[lepeunicnure CBOWCTBA CTENEHHOHN (DYHKIIMH C HEYETHBIM MTOKA3aTEIIeM.
Yro HazpIBaeTCs 00JIaCThIO 3HAUCHUN (QyHKIUN?

Cdhopmynupyiite TeopeMy 0 pa3ioXKeHUU KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIH.
OnumuTe anropuT™ NOCTPOeHUs rpaduKa KBaApaTUYHON (PYHKLUH.
[Tepeunciure CBOMCTBA CTENIEHHOW (DYHKIIUU C YETHBIM ITOKA3aTEIICM.

Yro HazpIBaeTCs 00J1aCThbIO onpeencHust QyHKIu?

HazoBute MHOECTBO 3HaUE€HUI CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAaHI€HCa.
HazoBute 3KCTpeMyMBl CUHYCa, KOCUHYCA, TAHI'€HCA, KOTAHT€HCa.

Kakast ¢pyHKIMSs Ha3pIBaeTCS MOKA3aTEILHON?

KakoBa o65acTb onpeneneHus noka3arenbHol GyHKun?

Kakumu cBoMicTBaAMU MOKET 00J1a1aTh (PyHKITHS?

JaiiTe onpenenenre Bo3pacTaromiei, yobiBaromen GyHKIUY.

[Tpu xakoM ycii0BUHM NOKa3aTesbHasg PyHKUUS ABIsETCS YObIBarOIIEen?
CgoiicTBa norapudmuueckoit GpyHKIMHU Ipu a > 1;

CsaoticTBa norapupmuyeckoit pynkuuu npu 0 <a <lI;

OcHoBHBIE IpeoOpa3oBaHus rpaduKoB JorapuGMuyeckoit GyHKINH.

YpaBHeHus1 1 HepaBeHCTBA

CreneHu ¢ KaKUMU IMOKa3aTelIsIMA Bl 3HaeTe?
[Tepeuncnure cBOMCTBA CTENEHEM.

JIs Bcex 1n moka3ateieii CBOMCTBa OJUHAKOBHI?

Kaxk na3piBaeTcs orneparus HaX0X/I€HUS CTETICHENH?

Yro Takoe jgorapupm?

[lepeuncnuTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

Kak Ha3piBaeTcs omeparusi Hax0JIeHus JorapupmMon?
HazoBurte meToabl penieHns NoKa3aTeIbHbIX YPaBHEHHIN
HazoBute otiinune cTporo ¥ HECTPOroro HEPABEHCTB
Kakoe ypaBHeHUE Ha3bIBAETCS MOKA3aTEIbHBIM?
CriocoObI penieHus MoKa3aTelbHbIX YPaBHEHUI?
Croco0sI penieHus oKa3aTeIbHbIX HEPABEHCTB?
Crnioco0slI pernieHus JorapupMUIecKux HEpaBEHCTB U YpaBHEHHI?

2 cemecTp

Jj1eMeHThI MAaTEMATHYECKOI0 aHAIH3A
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Uto Ha3bIBaE€TCS MPUpPALICHUEM apryMeHTa?

Uro Ha3pIBaeTCs NpUpaLIeHUEM (QYHKIUHU B TOUKE X,?

Kaxkast pyHkmus Ha3pIBaeTCsS HEMPEPHIBHOW B TOUKE?

B kakom ciyyae B JaHHOM Touke (YyHKLUS TEPIHUT Pa3phiB?

JaiiTe onpeneneHue Nporu3BOAHON (DYHKIIMH B TOUKE.

Kakwue cymecTByroT 0003HaYCHUS TSI POU3BOAHON QyHKIHMH y=1{(X)?

Cdopmynupyiite HeOOX0IUMOE YCIOBHE CYIIECTBOBAHUS MPOU3BOAHON (QYHKIIMH B TOUKE?
Kakyro ¢pynkuuio HaspiBatoT auddepeHunpyemoit B Touke?

Uro Ha3wiBaeTcs nuddepeHmpoBaHuemM?

. HazoBute mo NOpAAKY BCC OIICpalliur, KOTOPBIC CICAYCT MPOHU3BCCTH IIPHU BbBIYUCICHUN

IIPOU3BOJIHOM IO OMPEIETICHUIO

Kak Haxonutcst mpousBogHast cnoxxkHou Gpyukmuu h(x) = g (f(x))?

UYro xapakTepusyeT Npou3BoAHast QYHKIUU B TOUKe?

YpaBHeHUE KacaTelbHOU K TpaduKy (yHKIIHH.

HazoBuTe reomeTpudeckuii CMbICI TPOU3BOIHON (DYHKIIUU.

Cdhopmynupyiite anropuTM HCCIEIOBAHUS HENPEPHIBHOW (YHKIMH HAa MOHOTOHHOCTH U
KCTPEMYMBI.

HccnenoBanne GyHKIIMHA HAa MOHOTOHHOCTb.

Touku skcTpemMyma GYHKIIUN U UX OTHICKaHHE.

Uto Ha3bpIBaeTCs IEPBOOOPA3HOM?

Kak ynTaercsi OCHOBHOE CBOMCTBO IIEPBOOOPA3HO¥?

Kak MOXHO BBIYHUCIUTH IUIOMAAh KPUBOJIMHEHHOMN Tpareluy py MTOMOIIA HHTerpana?

Yrto Takoe onpeaeraeHHbIH nHTerpan?

Kaxosa ¢popmyna HeroTona-JleiiOnuma?

KakoBbl OCHOBHBIE CBOMCTBA OMPEACICHHOTO HHTErpaa?

Kak mpoBouTcs 3aMeHa MepeMEeHHON B ONPEACIICHHOM HHTErpae?

KakoBa ¢opmyna HHTErpupoBaHUs MO YaCTSAM B ONPEAEICHHOM UHTerpasue?

Kaxk Beruucnstorcst miomanu Guryp?

Kaxk BeruncnseTcs npoiIeHHBINH MyTh TPU MOMOIIIH ONPEAeICHHOTO HHTeTpana?

Kak Beruucnsiercss 00eM noTpeOIeHHOM dIIeKTPOIHEPTHH?

Yto Takoe HecOOCTBEHHBIH UHTETrpa?

CraTHCcTHKA H TeOpHs BEePOSITHOCTEH, KOMOMHATOPHKA

Yemy paBHO KOJIMYECTBO MEPECTAHOBOK M3 NPA3IMYHBIX AJIEMEHTOB?

Uemy paBHO KOJHUYECTBO Pa3MEIICHWM W3 NPA3JIMYHBIX SJIEMEHTOB MO MIJIEMEHTOB B
Kakzom?

Uemy paBHO KOJIMYECTBO COYETAHUHN U3 NPA3TUYHBIX DJIEMEHTOB 110 MAJIEMEHTOB B KaXI0M?
Yem pa3menieHus: OTINYaeTCsl OT COUeTaHUM?

[TepecTanoBku OKe pa3MENICHUSM UIIH COUETAHUSIM?

Yero Bcernma OoIblie U3 OJHOTO M TOTO XK€ YHCIIA SJIEMEHTOB — COYETAHHH, pa3MelleHui
WJIU IEPECTaHOBOK?

['eHepanibHast COBOKYITHOCTh U BEIOOPKA.

CrartucTrdeckoe pacnpeiesieHne BHIOOPKH.

[Tonuron u rucrorpamma.

CratucTidecKue XapakKTepUCTUKU BapUAITMOHHBIX PSIIOB.

O1eHKH TeHepATbHON COBOKYITHOCTH TI0 BEIOOPKE.

. HOHOHHHT@J’IBHBI@ XapaKTECPHUCTHUKU BAapHUAIIMOHHOI'O psaa.

ITonsTue o IMPOBECPKEC CTATUCTUYCCKUX THUIIOTES.

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



1. Cdopmymupyiite mepBbie Tpu akcHOMBbI crepeomeTpun. CHopMymupyiTe U TOKaXKUTE
CJIEJICTBUS U3 aKCHOM

Cdopmynupyiite onpeaenenre napauieIbHbIX IPSIMOIl U MJIOCKOCTH.

3. Cdopmynupyiite U JOKaXKHUTE TEOPEMY, BRIPAKAIOIIYIO MPU3HAK MapalIeIbHOCTH IPSIMON U
IJIOCKOCTH

ChopmynupyiiTe onpeaeeHne CKPEMBAOIINXCS MPSIMBIX.

ChopmynupyiiTe onpeaeracHue napajiieIbHBIX TUIOCKOCTEH.

6. CKOJBKO IUIOCKOCTEH 3a/1a10T JIBE MIEPECEKAIONIUECS MPsIMbIe?

N

ok

MHoOrorpaHHMKM M KpyrJble Teja

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?

Yto Ha3BIBACTCS MPU3MO?

Uto Ha3pIBaeTCs MPSIMOYTOJIbHBIM Mapajlieienuneiom?

Kaxk BbrmcIiseTcst miomniaab MOBEPXHOCTH M 00BbEM MapasuiesIeune1a?
Kax Bbrumcisercs miomaab MOBEPXHOCTH U 00BEM PU3MBI?

YTto Ha3bIBACTCS MTUPAMHUION?

Kak Berumcinsercst 00beM U IIoaab MOBEPXHOCTH MTUPAMHUIBI?

Yto Ha3BIBACTCS IUIHMHAPOM?

Kak Bbrumcisercst 00beM U II0AAb TOBEPXHOCTH IIMIHHApA?

©CoNoORWNE

I/ICTOPI/IH MaTeMaTuKd. MeToabl MAaTEMATUKH

1. Uctopust MmaTeMaTHKH.
2. MeTopl MaTeMaTHKU

Yuciia 1 BbIpaKeHU
OrnpocHslii mucT 1
*  Omnpocubiii aucT 1
Bomnpocsr:
1. Bune! uncen, kak 0003Ha4aIOT MHOXKECTBO ITHX YUCeN?
2. Buyipl ypaBHeHU(Ha3BaHUE U OOIIUI BUT)
3. Bunsr npobeii(Ha3BaHue u mpumep)

*  OmnpocHslii JHcT 2
Bompocsr:
1. Buas! kopHe#(mmpuMepsbl)
2. CBoiicTBa KOpHei
3. CBolicTBa CTeNEHEN
*  OmnpocHslii ucT 3
Bormpocsr:
1. Onpenenenue norapudma
2. Bugsl norapudmon
3. CaoiicTBa norapupmMoB

OCHOBBI TPUTOHOMETPHH

*  OnpocHslii JucT 4
Bormpocstr:
1. Onpenenenrie eqMHUYHON OKPY>KHOCTH
2. OnpezeneHue CUHyca, KOCUHYCa, TAHT'€HCA U KOTaHTeHCca



3. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM U TAHT'€HCOM
DJIeMeHThI MAaTeMATHYECKOr0 AHAJIH3A

OnpocHslii aucT 5
Bomnpocksr:
1. Onpenenenre Npou3BOJHON HYHKIIUU
2. ®opmyna s HaX0XKIACHUA MPOU3BOJHON Yepe3 mpeaes
3. IlpaBuiia HaXOXKIACHUS IPOU3BOTHBIX

I/IHTera.TI H €ro NIpUMECHCHUE

OnpocHslii ucT 6
Bomnpocksr:
1. Onpenenenue nepBooOpa3zHoOi HyHKIIMK
2. IlpaBuia UHTErpUPOBAHUS
3. ®opmyna Hetotona — JleitOuuiia

CraTucTHKA U TEeoOpus BQPOHTHOCTeﬁ, KOMﬁHHaTOPI/IKa

OnpocHslii auct 7
Bomnpocsr:
1. [loHsiTHE BEPOSATHOCTH CIYy4aliHOW BEJIMYMHBI
2. Knaccudeckoe onpejiesieHle BepOsSTHOCTH
3. Marematuueckoe 0XUAaHUE U TUCTIEPCUs TUCKPETHOM CIIy4ailHOM BEJIMYMHBI.



OueHnouHble MaTepuaJabl arrecTanuu no aucuuniaude [1/1.1 Marematuka

JuddepeHupoBaHHBIN 3a4eT

1. Ilepeuens Bonmpocos k nuddepenunposanHomy 3adery no aucuunianxe I1J1.1
Maremaruka
1.1 IIpumepHbIe BONIPOCHI
1. MHoecTBO, onepaly Hajl MHOXKECTBAMHU

CoNoOR~WN

O Nl
~AWNEO

DJeMeHTHl MaTeMaTHUECKOM JTOTHKH

CrerneHb ¢ paliOHAJIBHBIM M JICHCTBUTEIBHBIM ITOKa3aTeIeM

Apudmernueckuii KOpeHb HATYpaJbHOM cTeneHu Jlorapugmol

CaoiicTBa norapupmos OnpeneneHne cuHyca, KOCHHYCa, TAHT'€HCa yIila ¥ UX 3HAKU
TpuroHoMeTpudeckue TOXKIECTBA

®opmynel npuBeaenus Crenennas GyHKIus, ee CBOMCTBa U rpaduk
[Toka3zarenbHas (GyHKIMA, €e CBOMCTBA U rpaduk

Jlorapudmuueckas GyHKIIMsS, €e CBOHCTBA U rpaduK

. O61ue cBoiicTBa TpUroHoMeTpuueckux Gpynkuuii Jlorapudpmuueckre ypaBHeHus
. JlJorapudmuyeckue HepaBeHCTBa

. Iloka3aTenbHbIe ypaBHEHUS

. ITokazaTenbHbIe HEpAaBEHCTBA

. IppanyoHanbHbIEe ypaBHEHUS

2. TecroBble 3aqanus. OueHKa Mo pe3yJibTaTaM TeCTHPOBAHUS
2.1 TlpumepHbIe 3ajaHUs TeCTa

3 13
Al. Bemnonuure geitcteus: 6¢7 + 4(c’) .
3 6 6 3
1) 70¢7 2) 70¢’ 3) 10¢7 4) 10¢7
A2. Boiuncaure: 3/0,064 - 125 .
1) 0,002 2)2 3)54 4) 4

A3. Beruucaute: log;45 + log,0,6.
1) -1 2)2 3)3 4) 4



A4, Kakoe u3 ciefyiolMx YHCesl BXOAMT B MHOXECTBO 3HA4YEHHI

byHKuMN y = (‘)" - 37

9
1) —12 2) =2 3) =3 4) —4
Ix(x-3)
A5, Peuinte HepaBeHCTBO e = 0.

1 —00; —=3) w ﬂ; 5
23 E—3: 0) v (S;I-Hﬂ%

3) (—oo; =3) v [5; +oo)

4) (=3; 0] v [5; +e0)

A6. Pewinte HepaBeHCTBO 83 < 2““ 15,

1) (—oo; —15]

2) (—o9; 3]

A 7 Ha pucyHke H3obpaxe-
HEl rpadmkn byHkunit y = fAx)

y +oa)
4} —]5 +0o0)

U y = g(x), onpemeneHHBIX Ha
npoMexyTtke [—4; 6]. ¥Ykaxure
BCE 3HAYeHWUA apryMeHTa, LA
KOTOPBIX BBHIMOJHACTCA HEpaBeH-
cTBo fix) = g(x).

1) [=4; =1] v [4; 6]

2) [~1; 6]

3) [-4; =1) v (4; 6]

4) (—1; 6)

A 8 . Pewunte ypaBHeHHe cosy: =

|

D (=) + 4nn, ne Z
D (—1yn+nn,neZ

3)tn + 2nn, ne Z
4) +n + 8nn, ne £

2.2 CooTBeTCTBHE MeEXIy OallbHON CHUCTEMOW M CHUCTEMOW OIEHUBAHUS TO pe3ylbTaraM
TECTUPOBAHUS YCTAHABIMBAETCS MOCPEICTBOM CIIEAYIOIICH TaOIUIIh:

OObexT [Toka3arenu oueHuBaHus Ouetika YpoBeHb
OLICHKHU pe3yabTaToOB 00Y4YEHUs pe3yabTaToOB 00y4EHUs
MeHee 5 6amioB «HeynoBneTBOpUTEIBHO» Husknii ypoBeHb
. 6 — 5 6amnoB «Y IOBIIETBOPUTEIBLHO) IToporosslii ypoBEHb
OO6yuarommiics 8-76 =
— 7 6amnoB «Xopomo» [ToBbIlIEHHBIN YPOBEHB
10 — 9 GamnoB «OTINIHO Bricoknii ypoBeHb

3. OueHka oTBeTa 00y4alomerocsi Ha BONPockl ¢ depeHIIHPOBAHHOIO 3a4eTa.
3.1. OueHka oTBeTa 00y4aromerocs Ha BONpochl AUPGHepeHINPOBAHHOTO 3a4eTa

ConeprkaHue MIKaJbl OLICHUBAHUS

DJIEMEHTBI
oucHuBanus | HeynosneTBopuTenbHO| Y 10BIETBOPUTENHHO Xopor1o OtnuyHO
CootBercTBHE
OTBETOB [Tonnoe
3HauyMTeNbHbIE He3naunTenbHel [onmHoe
bopmynupoBka HECOOTBETCTBHE IO
IIOrpeIIHOCTHU € MOTPCIIHOCTH COOTBETCTBUE
M BOITPOCOB BCEM BOIIPOCAM
(3amaHuit)
CtpykTypa, [TonHoE 3HAYUTENbHOE HesnauutensHo | CooTBeTcTBHE




[IOCIEI0BATENLH HECOOTBETCTBUE HECOOTBETCTBHE € KPUTEPHIO TIPH
OCTh U JOTHKa KPUTEPHUIO. KPUTEPHIO HECOOTBETCTBUE | OTBETE Ha BCE
oTBeTa. YMEHHE KPUTEPHIO BOITPOCHI.
YETKO, ITOHITHO,
rPaMOTHO U
CBOOOIHO
H3JIaraTb CBOU
MBICIIH
IToxHOE
COOTBETCTBHE
VMeHue
VYmMmenue JTAaHHOMY
YBSI3BIBATh
CBSI3aTh KPUTEPHIO.
TEOPHIO C VYMeHue cBs3aTh YMenue cBs3aTh
o . BOITPOCHI CrocoOHOCTE
MIPAKTUKOM, TEOPHIO C TMPAKTUKOU BOTIPOCHI TEOPUU H
TEOpUU U WHTETPUPOBAT
B TOM 4YHCJIE B paboTHI HE MPaKTHKH
MIPaKTUKHU B b 3HAHUA U
o0JiacTu MIPOSIBIISICTCSL. MIPOSIBIISIETCS. PEJIKO.
OCHOBHOM IIPHUBJICKATH
npodeccuoHalb
9 MIPOSIBIISETCS. CBEJICHUS U3
HOM pabOTHI
pa3IMYHBIX

HAy4YHBIX cdep

[Ipumevanue: uToroBas OIEHKAa (OPMHUPYETCS KaK CpeAHsAs apudMeTHUecKas pe3yJbTaToB
3JIEMEHTOB OLICHUBAHUS.
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JK3aMeH

Ilepeuenb BonpocoB k 3k3amMeny no aucuuiuiune I/1.1 MaremaTuka
1.1 IIpumepHBIE BOIIPOCHI

Anzebpa u nauana ananusa

PanyonasibHble, MppallMOHaIbHbIE YA, AEHCTBUTEIbHBIC YUCIIA.
Apudmernueckuii KOpeHb HaTYpaJbHOM cTeneHn. CBOicTBa KOPHEA.

CTeneHl € palMOHAIBHBIMM M JICHCTBUTENIbHBIMU TOKa3areasaMu. CBOWMCTBa CTENECHEH.
[IpaBuia neMcTBUS CO CTENCHSIMU.

Jlorapudm umncna. CoiicTBa gorapu¢moB. JlecsiTHUHBIC U HATYpaTbHBIE IOTapU(MBL.

OcHoBHOe Jiorapudmuyeckoe ToxkaecTBo. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

OO6nacTp onpeneneHuss © MHOKECTBO 3HaUCHU; rpaduk GyHKIUN
[Toctpoenue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Omnpenenenue u cBoiictBa GpyHkuuu. O6paTHbIe HYHKIIHH.

CrenenHast GyHKIHUS, CBOHCTBA U TpaduK.

[TokazarenpHas GyHKIHS, CBOWCTBA U TpadUK.

Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U rpaduK.
Tpuronomerpuueckas ¢pyHkius Y = COS X, ee cBoiicTBa U rpaduk.

Tpuronomerpuueckas pyukuus Y =SIN X | ee cpoiicTra n rpadux.

HppauyvoHainbHble ypaBHEHHS U OCHOBHBIE IIPUEMBI UX PELLEHUS.
Pemenne nokasarenbHbIX ypaBHEHUH.

Pemmenue norapudmuueckux ypaBHeHHH BUIa Iog a XK= Iog a b

Perenue norapuMUIeCKUX ypaBHEHUHN BHIA |Oga x=b,

Enunnynas okpyXHOCTh. [IOBOPOT TOYKH BOKPYT Havaiga KOOpPIAMHAT. PaTuaHHBIA METO
U3MEPCHHUS YIJIOB BPAIECHHS U CBS3b C IPAJTyCHOU MEpOi.

Ormpesienenre cuHyca, KOCHHYCa, TAHTeHCA, KOTAHTE€HCa OCTPOTO YTIJIa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBA U €TI0 IPUMEHEHUE AJIs BBIYUCIICHNS 3HAUEHUI
TPUTOHOMETPUUYECKUX (PYHKLUHN MO OJHON U3 HUX.

DopMyIIbI IPUBEICHUS.

@opMyIIbl CI0KEHUS U BBIYUTAHNUS CHHYCOB U KOCHHYCOB.

DopMyIIbl yIBOEHHUS.

@opMyJIbI TOJIOBUHHOIO YIJIA.

CuHyC, KOCHHYC U TaHT€HC YIJIOB X U-X.

Penrenue ypasuenns COS X =a . Apkkocunyc.

Penienue ypaBHeHus: SiN X = a . Apkcunyc.

Pemenne ypaBHenusi tgX = a u CtgX = a.ApkranreHc. ApKKOTaHT€HC.

[Tpon3BoHas CTENEHHON PYHKIIMH

[IpaBuna muddepeHmpoBaHus

[Tpon3BoiHBIE TOKA3aTENbHOM, JTOrapUPMUUECKON U TPUTOHOMETPUUYECKON (HYHKIINH.
I'eomMeTpuyeCKUi CMBICI IIPOU3BOJIHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yOpiBaHue QyHKINU.

DKCTpeMyMbl QYHKIUH.

[TepBooOpazHasi, npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX.

®opmyna Hetotona-JleitOHuna.
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Brluncnenue miomaaei ¢ NoMoIb0 HHTErpPaIoB.

OCHOBHBIE IOHATUSI KOMOMHATOPUKHU.
Crnyuaiineie coobiTHs. BepostHocts. Kitaccuueckoe ornpeneneHue BeposSTHOCTH.
TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH.

T'eomempuas

AKCHOMBI cTepeoMeTpur. B3anMHOe pacosioskeHue MpsiIMbIX B IIPOCTPAHCTBE.
[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.
[lepnieHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

IIpu3Hak NeprneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.

Teopema o Tpéx nepneHAUKyYIsIpax.

Yrois Mexay NpsIMOH U IUIOCKOCTBIO.

VYron Mexay IIOCKOCTSIMHU.

IloHsATHE MHOTOIPAaHHUKA, €TI0 HIEMEHTBI.

VYkaxure BepHy0 HopMyiTy Ui HAX0KIACHUs 00bEMa MPSAMON IPU3MBI:

a)V =a-be)v =a?2) V=S, -h

[IpsAsMOyYTroJIBbHBIN NTapajuIeNIeUIIE ], Er0 CBOMCTBA.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON U HAKIIOHHOW MTPHU3MBI.

[Tupamuna, ee anemenTbl. O0BbEM U MIIOLIAAb TOBEPXHOCTH MTUPAMHU/IBI.
[unmuamap, ero aneMeHTsl. O0bEeM U TUIOMIA (b TOBEPXHOCTH IMIIMHIPA.

ITonsTue BCKTOpa B IIPOCTPAHCTBC. PasencrtBo BCKTOPOB. CrnoxxeHne ¥ BBIYHTAHHE

BCKTOPOB. VYMHOXKEHHIE BCKTOpaA HA YHCJIO.

KOMHHaHapHBIC BCKTOPBLI. Paznoxenue BCKTOpa I10 TPEM HECKOMILJIAaHAPHBIM BEKTOPaAM.

CxaysipHOE ITPOHU3BEICHHE BEKTOPOB.
VYTI0B MEXIy IPSMBIMH U TZIOCKOCTSIMH.

JBwxenus. LlentpanbHas, oceBas U 3epkaiibHas cummeTpusi. [lapamienbHblil mepeHoc.

Oobpaszey IK3amMeHayUOHHO20 ODunema

JlaJIbHEBOCTOUYHBIN TOCYIapCTBEHHBIN YHUBEPCUTET MyTEH COOOIIECHUS

DK3aMeHaMoOHHbINA OmiteT Ne 1
0 JTUCIHILINHE

[MOK (KOMIIIIEKCHBIH 9K3aMeH )
Maremarnueckue u OO/I.11. MaTemaTuka
HasBaHe «YTBEpKIAO»
€CTECTBEHHOHAYYHbIE
TS HAIPABJIEHHS TIOITOTOBKH/ HpeﬂceHaTeHB HHK
JTUCTIUTUTAHBI
CIeUaIbHOCTH HaC(glﬁ[(I)CI/IHa E.B.
2 cemecTp, 11.02.06 «

20 - yd4eOHbIii ron TexHuueckas FKCIuTyaTanus —

TPAHCIOPTHOTO PaJINO3IEKTPOHHOIO

obopynoBanus (IO BUaM TPaHCTIOPTA)
KOJI, Ha3BaHHUC, npodmnb/cneuuanmaum

1. Pemmte ypaBHeHue 2°*' +2% 42" =28,

2. Pemmte HepaBeHCTBO l0g3(2x + 5) < logpz(x+ 1).

3. Pemmre ypasuenue (1+2sinx)-(1—3cosx)=0.




2. TectoBble 3aganus. OueHKa Mo pe3yjbTaTaM TECTHPOBAHUSA
2.1 TlpumepHble 3aaHUs TECTA:

loge 2
1. VYuopoctuTh BeIpaKCHHE! Iogs 18 o |0g 3 2 +97

1) log .2
2) 0
3) 4

4y —log ;2

|
2. Pe €pPaBeHCTBO: | = > =
H_H/ITBHpBHTB (2) 8

(5;+oo)
—oo;5)

1)
2)

XA
3. Ympocruts Bbipakenue: 2 COS 57 cosa -1
(24
1) 2cos’ >

25in? %
2) 5
3) 2
4) 0
4. VYKaxuTe NPOMEXYTOK, KOTOPOMY NPUHAIIEKHUT KOPEHb YPABHEHMUS:

log ,(x—-2)=3

1) (10;13)
2) (9;13)
3) (5:7)
4) (1:9)
x-1
5. Haiitu obnacte onpenenenus pyHkuuu: Y =,|——
X+1

1) (-o-1)U[L+e0)
2) (~ooi-1]u(L+0)
3) (=6i-1)u(L+0)
4) (-11]

6. YIIpOCTUTB BBIpa)KEHUE: —

1) {a



2y 4fa?
1
3)%

1

4a2

7. Pemuts HepaBenctso: 100, (2X + 3) > log, (X —1)
1) (3+)
2) (O;+oo)
3) (-41)
4) (—4; +oo)

4)

8. Pacmosioxure B HOPSIKE BO3PACTAHMS BEJIUUMHEL: A = sin20°  b=sin 390° ,
c=sin370

1) a,b,c

2) &,C,b

3) C,a,b

4) b,c,a

9. Cocrasuth ypasenue kacatenbroii Kk rpaduky ¢ymximmn Y =3X° —2X+1p rtouke
X=-1.

1) y=8x+2
2) y=-8x+14
3) y=-8x+2
4) y=6x-1

10. B npsMOYTOIBHOM MapajuiesenuIesie ABCDAlBlchl yroia ZBclBl =55°,

Haittu yron Mexay npsiMbIMH ClB " AAi
1) 90°
2) 35°
3)55°
4)125°



2.2 CoOOTBETCTBHE MEXy OabHOW CHCTEMON M CUCTEMOM OIICHUBAHUS IO Pe3yJibTaTaM
TECTUPOBAHUS YCTAaHABIMBACTCS MOCPEACTBOM CIIEIyIONICH TaOIUIIbI:

OOBbexT [Toxazarenu oneHUBaHUS Ouetika YpoBeHb
OLICHKHU pE3yNIbTaTOB O0YUCHHUS pE3yNIbTaTOB 00yUYEHUS
MeHee 5 6amioB «HeynoBneTBOpUTEILHO» Husknii ypoBeHb
. 6 — 5 GamioB «Y IOBJIETBOPUTEIBLHOY [ToporoBslif ypoBEeHb
OOyyarormmiics =
8 — 7 GayoB «Xopomo» I1oBBIIIIEHHBIN YPOBEHb
10 — 9 6amnoB «OTIUYHOY Bricokuii ypoBeHb

3. OueHka oTBeTa 00y4arOIErocss Ha BOMPOCHI IK3aMeHa
3.1. Onenka oTBeTa 00yJaromEerocst Ha BOIPOCHI IK3aMeHa

CoJieprkaHue MIKaJIbl OLICHUBAHUS

D1eMEHTEBI
HeynonerBoputens | Y10BICTBOPUTEIH
OLIEHUBAHUS Xoporro OTnangHO
HO HO
CoO0TBETCTBHE
OTBETOB ITonHoe He3nauntenbH
3HaYUTEILHEIC TTonnoe
dbopmyTupOBKaM HECOOTBETCTBHUE 110 bl
MOTPEITHOCTH COOTBETCTBHUE
BOITPOCOB BCEM BOIIpOCaM MOTPEITHOCTH
(3aganuii)
Crpykrypa,
MOCIEI0BATEIBLHOC
Tb U JIOTHKA
Hesnauutensn | CoOTBETCTBHUE
oTBeTa. YMEHHE ITomHOC 3HaYUTEIBHOE
oe KPUTEPHIO NPHU
YEeTKO, IIOHATHO, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBH | OTBETE Ha BCE
IrPaMOTHO U KPUTEPHIO. KPUTEPHIO
€ KPUTEPUIO BOIIPOCHI.
¢BOOOIHO
HU3JIaraTh CBOU
MBICTH
Nmerot MecTo
CyILIECTBEHHBIE HNmeroT mecTo
EeHUS HECYIIECTBEHH
3Hanue yrym ITomao0C
ITonHoe He3HaHME (He3HaHMe bl€ YIYIIEHUS U
HOPMAaTHUBHBIX, . . COOTBETCTBHE
HOPMAaTUBHOU U 0O0JbIIIEH YacTH U3 He3HaHUe
MIPaBOBBIX N JTAaHHOMY
PaBoOBO 0a3bl U JIOKYMEHTOB U OTHIEIBHBIX
JIOKYMEHTOB U . . KPUTEPUIO
. CrieuaIbHON CIeLaJIbHON (EIMHUYHBIX )
crenuagbHON OTBETOB Ha BCe
JUTEpaTyphl JUTEPaTypPHI 1O paboT u3 uncia
JTUTEPaTyphl . BOITIPOCHI.
Ha3BaHUIO, 00s13aTeNILHON
COJIEPKAHUIO U JUTEPATYPBHI.
T.J.).
ITonnoe
COOTBETCTBHE
VYMeHme
YMeHue JaHHOMY
YBSI3bIBaTh
YMeHune cBsA3aTh CBA3aTh KPUTEPHIO.
TEOPHIO C YMeHnue cBs3ath
o BOIIPOCHI TEOPUU U BOIIPOCHI CriocoOHOCTE
MPaKTUKOM, TEOPHIO C
o MIPAKTUKHU TEOPHH H WHTETPUPOBATH
B TOM YHCJIE B MPaKTUKON pabOThI
MPOSIBISIETCS MPaKTUKHU B 3HAHHSA U
obnactu HE MPOSIBISAETCSI.
penaxo. OCHOBHOM MPUBJIEKATH
npodeccuoHaIbHO
9 MPOSIBISETCSL. CBEJICHUS U3
i paboTHI
pa3IUYHBIX

HaYYHBIX cep




1. Jlaubl

HETOJIHbIE
OTBETHI HAa
JOTIOJTHUTEIbH
Ha Bce OtBeThI HA bI€ BOIPOCHI JlaHbl BepHbIE
KaudecTBO OTBETOB | JOMOJIHUTENIbHBIC OOJIBIIYIO YaCcTh | TPEIOoJaBaTess | OTBETHI HA BCE
Ha BOIIPOCHI JIOTIOTHUTEIBHBIX . JIOTIOJTHUTEIbH
JOTIOJTHUTEbHBIC Mpeno/iaBaTelis BOITPOCOB 2. Jlan ogun bI€ BOIIPOCHI
BOIIPOCHI JlaHbl HEBEPHbIE npenojaBaTens HEBEPHBII npernojaBaTens
OTBETHI. JIaHbI HEBEPHO. OTBET Ha
JIOTIOJTHUTENBH
bI€ BOMPOCHI
npernoaaBaTens
[Ipumeuanue: utoroBas oIleHKa (GOpMUPYETCS Kak CpenHss apuMeTHuecKas pe3yJIbTaToB

9JICMCHTOB OLICHHBaHMA.




