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JUCT JONOJHEHWA U U3MEHEHUI

B padouyio nporpammy I1JI.1 MaremaTuka
HauMeHoBaHue cTpykrypHoro snementa OITOIT (PIT, PIIIL, u 1.1m.)
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Pabouas mporpamma muctmmuinael [1/].1 MaTtemaTuka paspadborana B cootBeTcTBrr OI'OC
COO (mpuxa3 MunoOpnayku Poccun ot 17 mast 2012 1. Ne 413)

[IporpamMma opreHTUpOBaHa Ha Y4EOHUKHU:
HI.A.AnumoB, FO.M.Komsarun, M.B.TkauéBa u np. Martematuka : anrebpa W Hadaia
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpus: Airedpa ¥ Hadaia MaTemMaTmdeckoro anammsa. 10 - 11
KJIacChl: Y4eOHHK /7151 00111e00pa30BaTeNIbHBIX OpraHu3aluii: 6a30BbIi U yriyOleHHbIN YPOBEHB/
I.A.Amamvos, FO.M.Komsirud u ap. — 8- uzn. — M.: IIpocsemenne 2020
JI.C.Atanacsan, B.®.byty3oB, C.b.Kanomues, JI.C.Kucenésa, 2.I".Ilo3nsk. 'eomerpus.10 — 11
KJIaCChl: y4eOHUK AJi 0011e00pa30BaTeIbHbIX OPraHnu3aluii: 6a30BbIi U TPOGUIBHBIN
ypoBuu/JI.C.Atanacsan, B.®.byty3oB, C.b.Kamomues u np.— 23-e uzn. — M.: IIpocserienue,
2016

Oowan xapakmepucmuka yueoHou OUCYUNTIUHDBL

B cootBerctBuu ¢ mpunstoi Konuenmuei pa3BuUTHsS MaTeMaTH4YeCKOro 0Opa3oBaHUS B
Poccuiickoit ®@enepaunu, mMaremaTuyeckoe oOpa3OBaHHE peEIIaeT, B YAaCTHOCTH, CIEIYIOLIUE
KJIIOUEBBIE 3a/1a4H:

— «IPEeJIOCTaBIATh KaXJOMy OOyyaromeMycs BO3MOXKHOCTb JIOCTHIKECHUS YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIMMOTO JIsl TalIbHEHUIIEeH yCTICIITHON KU3HH B OOIIECTBEY;

— «obecnieunBaTh HEOOXOJIMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTHyecKas
MOJrOTOBKA KOTOPBIX JAOCTAaTOYHA I MPOJOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX HANPaBICHUSIX
U U1 NIPAKTUYECKOW JESTENbHOCTH, BKJIOYas IPENOJAaBaHUE MATEMAaTUKH, MaTeMAaTHUYECKHE
ucclienoBanus, padboTy B cepe MHPOPMALIMOHHBIX TEXHOJIOTUN U JIp.);

— «B OCHOBHOM O00IlleM U cpeaHeM o01ieM o0pa3oBaHUM HEOOXOAUMO MPEayCMOTPETh
MOJMOTOBKY OOYYaroUIMXCs B COOTBETCTBHM C MX 3allpOCaMU K YpPOBHIO MOJTIOTOBKH B cdepe
MaTeMaTH4eCKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO, BBIJCNAIOTCS TpPU  HamNpaBiIeHUs TpeOOBaHMW K  pe3yibTaraM
MaTeMaTH4eCKOro 0Opa3oBaHuUs:

1)  TpaKTHKO-OPUCHTUPOBAHHOE MaTeMaTH4Yeckoe oOpa3oBaHuMe (MaremMaTtuka Juist
JKU3HH);

2)  MaremaruKa JUis UCTIONb30BaHus B ipodeccuu;

3) TBOpuUecKOe HampaBliCHWE, HA KOTOPOE HAIeJCHbl Te OOydYaroluecs, KOTOpbIe
IUIAHUPYIOT 3aHUMATHCSI TBOPYECKOM M HCCIENI0BATENbCKOM paboToOi B 00JIaCTH MaTeMaTHKH,
(GHU3UKH, SKOHOMUKHU U JPYTUX 00IaCTAX.

Ienn ocBoeHuss TporpaMMbl 0a30BOTO  ypoBHS — O0ecre4eHHe BO3MOXKHOCTH
WCIIOJIb30BAaHUSl MaTEMATHYECKUX 3HAHWM M YMEHUH B IMOBCEJHEBHOM XWU3HU M BO3MOXHOCTHU
YCIIEUTHOTO TPOJOJDKEHUs 00pa30oBaHUs IO CIEHUAIBHOCTSM, HE CBSI3aHHBIM C TMPUKIIAIHBIM
MCIIOJIb30BAHUEM MATEMATUKH.

OO0yuaromuecsi, OCylIecTBIsoNMe 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIITHE
MaTeMaTHYeCKue YMEHUs, He0OXOAUMBIE Ul *KH3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM IOJIy4al0T BO3MOXKHOCTb M3YUYUTh NpPEAMET TIIyOke, ¢ TeM uTOObl B JalbHEWIEM NpuU
HE00XOIMMOCTH M3y4aTh MaTEMATHKY Ui NPO(PECCHOHAIBHOTO IPUMEHEHUS.

[lpy wu3yyeHMHM MaTeMaTWKH Ha YIUIyOJCHHOM YPOBHE TMPENBbSABIAIOTCA TpeOOBaHMA,
COOTBETCTBYIOIIME HAMpPABJICHUIO «MaTeMaTHKa i MpO(eCCHOHAIBHOW JIeSTeIbHOCTHY;
BMECTE ¢ TeM OOydaroIIMiCs MOy4YaeT BO3MOKHOCTh M3YYHUTh MaTeMaTHKy Ha ropasio Ooiee
BBICOKOM ypOBHE, 4YTO co3JacT (yHIAMEHT i JajJbHEWIIEero Cepbe3HOro H3y4YeHHs
MaTEeMaTHKH B BY3€.

[Ipu m3ydeHun MaTeMaTUKU OONBIIOE BHUMAHUE YJIENSAETCS Pa3BUTHIO KOMMYHHMKATUBHBIX
yMeHuil  (popMmynupoBaTh, apryMEHTHpPOBATb W KPUTHUKOBATh), (POPMHUPOBAHUIO OCHOB
JIOTUYECKOTO MBIIUIEHH B YacTH INPOBEPKM MCTUHHOCTH U JIO)KHOCTH YTBEPKIACHHM,
MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, IIENOYEK YTBEPKACHUH, (POPMYIUPOBKU OTPULIAHUH,
a TaKkKe HEOOXOAMMBIX M JOCTaTOYHBIX YCIOBMHA. B 3aBHCHMMOCTH OT YpOBHS NpOrpaMMbl



0oJbIlIe WM MEHbILIE BHUMAHUS YAENIAETCS YMEHHUIO paboTaTh MO aJlfOPUTMY, METOAAM MOMCKa
aIropuT™Ma W ONPEACNCHUI0  TPaHUIl MPUMEHHMMOCTH  aJIrOpuTMOB.  TpebGoBaHus,
chopmynupoBanHbie B pazneine «leomeTpusi», B OONbIIEH CTENEHH OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEJCTaBICHUN U Tpa@UUECKUX METOAOB, YeM K (OpMATbHOMY OMHUCAHUIO
CTEPEOMETPUUYECKUX (HAKTOB.

ba3oBblii ypoBeHb

Ancebpa u nauana ananuza

Lensle u paunoHanbHble uMcna. JlelicTBuTenbHble uuncia. PemeHne 3amad ¢
HCIIOJIb30BaHUEM CBOMCTB CTENEHEN U KOpHEH, MHOTO4JIEHOB, IPeoOpa30BaHUl MHOTOUJIEHOB U
JpOOHO-pallMOHATIBHBIX BEIPAXKEHUI.

Apudpmernueckuii KopeHb HaTypajibHOW cTeneHd. CreneHb C palloOHaIbHBIM U
JENCTBUTEIBHBIM [10Ka3aTEIEM, CBOMCTBA CTEIICHH.

Crenennas ¢yHkuuMs u ee cBodcTBa U rpaduk. BsaumHo oOpaTHble (QyHKUMU.
PaBHOCUIIbHBIE YypaBHEHUS U HEpaBeHCTBA. VppallnoHalIbHbIE YPABHEHMUS.

[lokazarenbHast ¢QyHkuuMs U ee cBoicTBa U rpaduk. I[lokasaTenbHble ypaBHEHUS H
HepaBeHCTBA. CHCTEMBI I0Ka3aTEIbHbIX YPABHEHUM U HEPABEHCTB.

Jlorapudm umcia, cBoiictBa sorapudma. JlecaTuuHble W HaTypaJbHBIE JIOTAPU(PMBI.
[TpeoOpaszoBanue norapudmudeckux BeipaxkeHuil. Jlorapupmuueckas QyHKIMS U ee CBOICTBA U
rpaduk. Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA.

Pagnannas mepa yria. [loBopoT ToukM BOKpyr Haudaja koopauHar. CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHIE€HC MPOU3BOJIBHOTO YIJIa. 3HAaKM CHHYca, KOCMHyca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO W CIEACTBUS W3 HEro. 3HAYEHHUS TPUTOHOMETPHUUECKHX

T T T T
dbyukmii s yrioos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, g, Z,E, E pan). CuHyC, KOCHHYC U

TaHTEHC YTJIOB O ¥ —0. DOPMYIIBI CIIOKEHUS, (OPMYIIBI TPUBEACHHS, POPMYIIBI ABOHHOTO yrIJa.
CyMMa ¥ pa3HOCTb CHHYCOB, CyMMa U Pa3HOCTb KOCHHYCOB.

ApKKOCHHYC, apKCUHYC, AapKTaHreHc uwucna. Ilpocreiiiime TpUTrOHOMETpUYECKUE
ypaBHeHUsl. Pemienue TpuroHoMeTpuueckux ypaBHeHuil. TpuroHomerpudyeckue GyHKIMU Y =
sin X,y =Cos X, y = tg X, y = ctg x. CBoiicTBa u rpaduKu TPHTOHOMETPHUYECKHUX (DYHKIIUH.

IIpousBonnas. IlpousBonnas creneHHol QyHkuuu. IlpaBuwna nuddepeHpoBaHus.
[IpousBoanbie aneMenTapHbIX QyHKuui. Kacarenpnas k rpaduky ¢pyakmum. ['eomerprueckuii u
(U3UYECKUN CMBICI POU3BOTHOM.

Bozpacranne u yObiBanue ¢(yHkiun. Todyku skcTpeMyma (MakCHMyMmMa W MHHHMYMA).
HccnenoBanue 3eMeHTapHBIX (DYHKIMI Ha TOYKM 3KCTpeMyMa, HauOoJiblllee W HauMEHbIlee
3Hayenne ¢pyHkuuu. [Tocrpoenue rpadukoB GyHKINN C TOMOIIBIO TPOU3BOIHBIX.

[TepBooOpasnas. IlpaBuna HaxokaeHUs TMepBooOpa3HbIX. I[lmomans KpUBOJIWHEWHON
Tpalmeuuu M UHTEerpajl. BplunciieHne WHTErpajoB. BpluucieHue miomazeil ¢ MOMOIIBIO
MHTETpaa.

Pemenue 3a1a4y Ha IBUKEHHE, HA CMECH, CIUIaBbl M KOHLIEHTPALMIO C IIOMOIIBIO JIMHEHHBIX
Y KBaJPATHBIX YPAaBHEHUHN U UX CUCTEM.

T'eomempus

Touka, mpsiMasi ¥ INIOCKOCTb B IIPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

[TapannenbHOCTh NPSIMBIX, NPSAMOM M IUIOCKOCTH. B3auMMHOE pacnosiokeHue INpsIMBIX H
IUIOCKOCTEW B MPOCTPAHCTBE. YTOI MEXAYy ABYMsS NpsMbIMH. [laparuienbHOCTH IIOCKOCTEH.
Tetpasap u nmapamienenumnen.

[lepnieHAUKYIAPHOCTH MPAMOU M IUIOCKOCTH. llepneHauKysip U HaKIOHHBIE. YTOJI MEXAY
NpsAMOM M IUIOCKOCTBIO.  JIByrpaHHbelii  yroi. Teopema o0 Tpex NEpHEHAUKYISpax.
[lepneHUKyISAPHOCTE  IUIOCKOCTEH. IIpsAMOyTOIBHBIM  HapauleIenunes. CaoiicTBa
IPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIEeA.



[lonsitue mHororpanHuka. Ilpu3sma, muomanas NoBepxXHOCTU U 00beM npusMsbl. [lupamuna,
IUIOIAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHas u yceueHHast nupamua. [IpaBunbHble
MHOTOTPaHHUKH.

Hunuuap, niomiaae NOBEPXHOCTH M 00beM LmiuHApa. KoHyc, muomanb MoBepXHOCTH U
00wvem konyca. Chepa u map, ypaBaeHue cdepsl. [Lromnaas moBepXHOCTH chepbl, 00beM mapa u
€ro yacreu.

[lonsite BekTtopa B mpoctpaHcTBe. CoK€HHME U BBIYUTAHHE BEKTOPOB. YMHO)KEHUE
BEKTOpa Ha yncio. KoMiutanapHble BEKTOPBI.

Koopaunats! TOuky 1 KOOpAHHATHI BekTopa. CKalsipHOE NMPOU3BEICHUE BEKTOPOB.

Komobunamopuka, éeposamuocmes u cmamucmuka.

[IpaBuno mnpousBenenus. I[lepectanHoBku, pa3mMelnieHus M couyeraHus. bunom HreroToHa.
CoOpiTHst 1 UX KOMOWHAUU. BeposTHOCTh COOBITHS, CIIOKEHUE BeposTHOCTeH. HesaBucumpie
coObITHSI, yMHOXEHHE BeposiTHOCTeH. CilydaiiHble BETMYMHBI M MEphI pazopoca.

Yriay0JieHHbIH YPOBEHD

Aure0pa u HayaJIa aHAJIN3a

IToBrOopenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YHMCEJI U CUCTEM CUUCIICHUS,
JEIUMOCTH, I0JIEH U 4acTeH, NMPOLIEHTOB, MOLyJIel 4yucell. Penienue 3axad ¢ MCIOJIB30BaHUEM
CBOICTB CTENEHEW W KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHWN MHOTOWICHOB U JIPOOHO-
palMOHaIbHBIX BBIPDAKEHUN. Pellenne 3a1a4d ¢ UCIOab30BaHUEM IpalyCHON Mepbl yriia. Monyiis
YHCIa M ero CBOMCTBA. Pemenue 3a1a4 Ha NBUKEHNE U COBMECTHYIO paboTy, CMECH U CILIAaBHI C
HIOMOILBIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PAIMOHAJIBHBIX YPAaBHEHU U UX cucTeM. Pemenue
331a4 C IIOMOIIBIO YHUCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
IPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX MPOMEKYTKOB. PelieHue 3amad ¢ MCIOIb30BaHHEM
YUCIOBBIX (QYHKIMA M WX rpadukoB. Vcnonap3oBaHWe CBOWCTB M TpadUKOB JHHEHHBIX U

KBaJIpaTUYHBIX (QyHKUMN, OOpaTHON MPOMOPLUUOHATBHOCTA U QPYHKIMH Y = \/; . I'padprueckoe

pelICHHE YypaBHEHH W HEpaBeHCTB. lcronp30oBaHHWE oOmnepanuid HaJl MHOXKECTBAMH U
BBICKA3bIBaHUSMHU. Vcnonb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOW,
YHUCJIOBBIX TIPOMEXKYTKOB, UX O0BECTUHEHUN U MepeceueHuil. [I[puMeHeHne nmpu pemeHun 3a1a4d
CBOICTB apH(PMETHUECKOH U TeOMETPUYECKOW MpPOTrpeccHH, CYMMHUPOBaHUSA OECKOHEYHOMH
CXOASIIENCA T€OMETPUUECKON TPOTPECCHH.

MHuo>xecTBa (YMCIOBBIE, reoMeTpuueckux ¢uryp). XapakTepucTUYECKOEe CBOWCTBO,
DJIEMEHT MHOXECTBa, IIyCTOe, KOHEYHOEe, OCCKOHeYHOe MHOXKecTBO. CrocoObl 3amaHus
MHOkecTB [logmHOkecTBO. OTHOLIEHNS NPUHAIEKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepanuu
Hax MHOXkecTBamu. Kpyrm Diiepa. KoHeuHble W OECKOHEUYHBIC, CUYCTHBIE M HECUCTHBIC
MHO>K€ECTBA.

VictuHHBIE W JIO)KHBIE BBICKA3bIBaHUS, ONEpAIllMH HaJ BBICKA3BIBAaHUSMU. Areebpa
svickasviganut. CBS3b BBICKA3bIBAHMM € MHOXKecTBaMu. KBaHTOpBI CyLIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OcHo@Hble no2uveckue npasuna. PelieHne JIOrMYecKHX 3agad ¢
MCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

Ymozakmouenus. OO0OCHOBaHUS M J0Ka3aTeNbCTBO B MareMaTuke. Teopembl. Bumabl
MaTeMaTUYeCKUX YTBEpXKACHUN. Buowl Odokazamenvcms. Mamemamuueckas UHOYKYUA.
Ymeepowcoenus: obpamnoe Oannomy, HPOMUBONONONCHOE, O0OPAMHOE NPOMUBONOTIOHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOIMMBIC U IOCTATOYHBIC YCIIOBHSI.

Ocnosnas meopema apugmemurku. Ocmamxu u cpasnenus. Aneopumm Eexiuoa.
Kumaiickaa meopema o6 ocmamkax. Manas meopema ®@epma. (-uunvie cucmemvl CHUCTIEHUSL.
Dynxyus Dinepa, 4ucio u cymma oeaumeneti HAMypaibHO20 YUCdA.



Panuannas Mepa yria, TpUTOHOMETPUYECKAsh OKPY)KHOCTb. TpUTOHOMETPUYECKUE
¢byHKuMU yucen U yrioB. @OpMyIibl IPUBEICHUS, CIOKEHUS TPUTOHOMETPUUECKUX (DYHKIIHIM,
(dopMyJsibl JBOMHOrO M TOJOBHUHHOIO apryMmeHTta. [IpeoOpa3oBaHue CyMMbI, pa3HOCTH B
NpOM3BEACHUE TPUTOHOMETPHUECKUX (QYHKIMHA, 1 HAOOOPOT.

Hynmu @yHkuMu, npoMexyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HawmbGombiiee u
HauMeHblIee 3HayeHue QyHkiuu. [lepuonnueckue GyHKIMM U HAUMEHbIINH neproA. YeTHsle u

HeueTHble (QYHKUUU. DPYHKyuu «OpoOHAS UACMb YUCLA» y={x} U «yenas yacmv HUCiay

y=[x].
Tpuronomerpuueckie GyHKIMU YUCIOBOTO aprymenra Y =C0SX, Y =SinX, y=tgx,
y = ctg X. CBoiicTBa u rpa)iK TPUTOHOMETPUUECKUX (PYHKITHH.

OOparHple TPUTOHOMETpUUYECKHE (YHKIIMU, WX TJIABHBIC 3HAYCHHUS, CBOWCTBA |
rpa¢uku. Tpuronomerpuyeckue ypaBHeHHA. OJIHOPOJHBIE TPUTOHOMETPHUUYECKUE YpPaBHEHHUS.
Pemenne  mpocTredmmMx — TPUTOHOMETPUYECKMX  HepaBeHCTB.  lIpocreiimme  cucrtemsl
TPUTOHOMETPUUECKUX YPABHEHUM.

Crenenb ¢ JAelcCTBUTENBbHBIM IIOKa3aTesleM, CBOMcTBa creneHu. [Ipocreiimue
HoKa3aresbHble ypaBHEHHs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOICTBA U rpaduk.
Yucno € u pyukims y =e*.

Jlorapudm, cBoiictBa sorapupma. JlecITHYHBI W HATypaJbHBIA JIOTapupM.
[IpeoOpa3oBanue  jorapupmuueckux  BblpakeHuH. Jlorapupmuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckast QyHKIMS U ee cBOICTBA U rpadukK.

CrenenHas pyHKLUS U ee CBOMCTBA U rpaduk. MppanyoHaibHble ypaBHEHHUS.

IlepBuuHbIE MNpEACTABIEHUS O MHOXKECTBE KOMIUIEKCHBIX 4ucel. /[leucmeus c¢
KomniaekcHoiMu uucaamu. Komnnexcno-conpsoicennvle uucna. Modynv u apeymenm yucia.
Tpuconomempuueckas Gopma KomniekcHozo uucaa. Pewenue ypaenenuii 6 KOMNIEKCHbIX
Yucnax.

MeTo MHTEpBAJIOB IS pellieHus] HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (yHKITHI:
C/IBUI, YMHOXXEHHE Ha YHUCIIO, OTpak€HHE OTHOCHTEIbHO KOOPJIMHATHBIX ocei. I'paduueckue
METO/]Ibl PEIICHUs] YPAaBHEHUIN U HEpaBEHCTB. PellieHne ypaBHEHMI U HEPABEHCTB, COAEPIKAIIMX
NIEPEMEHHYI0 0] 3HAKOM MOJYJIS.

CucteMbl TMOKa3aTEeNbHBIX, JIOTAPH(PMHUUYECKHMX ¥ HPPAIHMOHAIBHBIX YPaBHEHUI.
CucTeMbl MOKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo obpartnsie ¢pyHknmu. ['padukn B3auMHO 00paTHBIX (PYyHKITHIA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuii cmenenu eviuie 2 CneyuaibHblx
6u006. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvie mHo2ounensvl. OcHOGHA
meopema  anzeopvi. Cummempuueckue MHO20uNeHbl. Llenouucnennvlie u  yenoznaumvie
MHO20YJIEeHbL.

Huoghanmoswr ypasuenus. [lennvie opoou. Teopema @epma o cymme K6aopamoa.

Cymmol u psobl, MemoObl CyMMUPOBAHUL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUACEHUU OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

MHnoocecmea Ha KOOpOUHAMHOT NIOCKOCHU.

Hepasencmeso Kowu—Bynsxosckoeo, nepaeencmeo Hencena, nepasencmea o cpeouusx.

[Tonsitue npenena GyHKIUU B Touke. [lonsamue npedena yukyuu 6 6eCKOHeUHOCHU.
Acumnmomut epaguxa @ynxkyuu. CpasHnenue OecKoHeuHO MAanblX U 0OECKOHEUHO OONbUIUX.
HenpepsiBHocTh pyHKIMMN. Céoticmea nenpepuvignvix ¢ynxyuil. Teopema Beliepuumpacca.

Hduddepentmpyemocts ¢ynkumu. IlpomsBognas ¢yskium B Touke. KacarempHast K
rpadpuxy ¢yHknun. ['eomerpuueckuii ¥ (GU3MYECKUH CMBICI TPOU3BOAHON. [lpumenenue
npouszsooHou 6  @usuke.  IlpousBomHple  dnMeMeHTapHbIX  ¢yHKkumd.  IlpaBuma
mudhepeHIpOBaHUS.

Bropas npousBogHas, ee reoMeTpUIeCKAN 1 (PU3HUECKUI CMBICI.



Touku »skcTpeMyma (MakcuMyMa M MHUHMMyMa). McciaenoBaHue 31eMEHTapHBIX
(GyHKUIMH Ha TOYKHM OSKCTpeMyMa, HauOosbllee W HauMEHbIee 3HAuY€HHE C IOMOIIbIO
NPOM3BOIHOU. [locmpoenue 2paguxos ¢yukyuti ¢ nomowpio npouseoouvix. Ilpumenenue
npou3eooHol npu pewienuu 3aday. Haxoocoenue skcmpemymos @YHKYUl HECKONbKUX
nepemeHHbIX.

[TepBooOpasnas. Heonpenenennsiii uHTerpan. I[lepBooOpa3Hble  31€MEHTapHBIX
¢byuxkuuii.  Ilmomanes  kpuBonmHeWHOM — Tpameuuu.  @opmyna  Herorona-Jleitbuuua.
OnpeneneHHbl UHTErpai. Buiuucnenue niowaoeti niockux @ueyp u o00vemos mein 8pawjeHus ¢
HOMOWbIO UHmMe2pana.

Memoowi pewienus GyHKYUOHATLHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpust

[ToBropenne. Pemienue 3agad C HMCMONB30BAHWEM CBOWCTB (PUTYpP Ha TUIOCKOCTH.
Penenune 3a1a4 Ha 10Ka3aTENbCTBO U MOCTPOCHUE KOHTPIpUMEPOB. IIpumeHenne npocreimumx
JorM4eckux mnpaBui. PemeHwe 3amad ¢ HUCIOJIB30BAHMEM TEOPEM O TPEyrojbHUKaX,
COOTHOIIEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenue 3amau ¢ ucnonp3oBaHueM (aKTOB, CBA3AHHBIX C OKPYXHOCTAMHU. Pemienue 3amay Ha
M3MEpPEHUs] Ha IJIOCKOCTH, BBIYUCICHUS UIMH W TUIOmaneil. Pewenue 3adau ¢ nomouwvio
8EKMOPO8 U KOOPOUHAM.

Harnsonas crepeomerpus. [Ipusma, napasienenumnes, nupaMuaa, TETPadAp.

OCHOBHBIE TIOHSTHS TEOMETPHUN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUHU U CIICACTBUS
u3 HUX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHne CEYeHH MHOTOTPAHHUKOB METOJO0M
cienoB. lLlenTpanbHoe mnpoekTHpoBaHue. IlocTpoeHune ceyeHMid MHOTOTPAaHHUKOB METOJOM
IIPOEKIU.

CkpemuBatomyecss NpsMble B IMPOCTPAHCTBE. YTON MEXIYy HUMH. Memoosi
HAXO0HCOEHUSL PACCMOAHUL MeAHCOY CKPEUSUBAIOUWUMUCS NPAMBIMU.

Teopembl 0 mapaIeNnbHOCTH NPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHoe
NPOEKTHPOBAHUE U N300pakeHue puryp. ['eomempuueckue mecma mouex 8 nNpOCMpaHcmeae.

[lepnieHauKyISIpHOCTh TPSAMOM M MIOCKOCTH. OpTOroOHANBHOE MPOEKTHPOBAHUE.
Haxnonnsle n npoekuuu. Teopema o Tpex neprneHIuKyspax.

Buovi  mempasopos. Opmoyenmpuueckuii mempas’op, KapKACHbl — mempasop,
pasHoepanuslil mempal’op. Ilpsamoyeonvrviti mempas’op. Meouanvl u Oumeouansvt mempasaopa.

Jocmpausanue mempasdpa 0o napaiieienuneod.

PaccrosHust Mexay ¢urypamu B mpocTpaHcTBe. OOWIMA TMEpHeHAMKYISp JABYX
CKPEIIMBAIOIINUXCS TPSIMBIX.

VYrinel B mpoctpaHcTBe. IleprneHauKynspHble MIIOCKOCTU. [l10wadb opmoconanvhot
npoexyuu. Ilepnenouxynsaproe ceuenue npusmvl. TpexepaHuvili U MHO202PAHHBIL Y20l
Ceoticmea nnockux yenoe muoeozpannoz2o yena. (Ceoucmea WIOCKUX U O8Y2PAHHLIX Y2l08
mpexzpanno2o yaua. Teopemvl KOCUHYCO8 U CUHYCO8 015l MPeXePaAHHO20 Yela.

Bunel MHOrorpaHHukoB. Pazeepmku muococpannuxa. Kpamuatiwiue nymu Ha
NOBEPXHOCNU MHO202PAHHUKA.

Teopema Ouinepa. llpaBUiibHbIE MHOTOTPaHHUKU. /[80UCMEEeHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

[Mpusma.  Ilapamnenenunen.  CpoiicTBa  mapaivienenunena.  [IpsaMoyroybHbIN
napajuienenunea. HakioHHbIe TPU3MBIL.

[Mupamuna. Buasl nupamuj. OneMeHTbl NpaBuibHOW mnupamuibl. [lupamuasr c
pPaBHOHAKJIIOHEHHBIMU peOpaMH U TPaHsSIMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomaay noBepxXHOCTENH MHOTOTPAHHUKOB.

Tena BpaieHus: MWIMHAP, KOHYC, map u chepa. CeuyeHnss NUIUHAPA, KOHyCa U MIapa.
[[TapoBoii cerMeHT, MapoBOM CJIOM, MIAPOBOM CEKTOP (KOHYC).

YcedeHHas mupaMuia U yCEUSHHBIH KOHYC.



Dnemenmoi chepuneckou eeomempuu. Konuveckue ceuenus.

KacaTenpHble mpsiMble W TUIOCKOCTH. BriucaHHbie W onucaHHble cepbl. Kacarowuecs
cghepvi. Kombunayuu men epawjenusl.

Bextopsl u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO. YTON
MeX Ty BekTopamu. CKalsipHOE MPOU3BEIACHNUE.

VYpasHenue miockoctr. Dopmyrna paccTOSHUS MEXKIY TOYKaAMHU. YpaBHEHHE CGeEpsl.
Dopmyna paccmosinusi om mouku 0o niaockocmu. Cnocobvi 3a0aHust NPAMOU YPAGHEHUSMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWDIO BEKMOPO8 U MEMOOOM
KOOpOuHam. DieMeHmbvl 2eoMempuu MAacc.

[Tonstue oO0bema. OOBeMbl MHOTOTpaHHMKOB. OOBEMBI Tell BpallleHUS. AKCUOMbL
obvema. Bvleoo opmyn 06vemos npsamoyeonivHo2o napasiienenuneod, npuzmvl U NUPAMUOBL.
Dopmynvl 011 HaxoxcoeHuss 0ovema mempa’opa. Teopemvl 06 OmHOWEHUAX 00BEMOS.

Ipunoosicenuss unmezpana K GblYUCIEHUIO 00bEMO8 U NOBEPXHOCMEU mel 8PAUeHUs.
Inowaow cghepuueckoeo nosca. Obvem waposoeo cros. Ilpumenenue o6vemo8 npu peurenuu
3adau.

[Tnomane chepsl.

Paseepmra yununopa u konyca. Ilnomans TOBEpXHOCTH HWJIMHIPA U KOHYCA.

KoMOuHamu MHOTOrpaHHUKOB U T€JT BPAICHUS.

[Togobue B mnpoctpanctBe. OTHOIIEHHE OOBEMOB U IUIOMIANEH MOBEPXHOCTEH
nOJOOHBIX (uUryp.

Heudicenuss 6 nmpocmpancmee:  nApPALIeNbHbIL  NEPEHOC,  CUMMEmpPUs.  ONMHOCUMETbHO
HIOCKOCTU, YEHMPAIbHAS CUMMEMPUSL, NOBOPOM OMHOCUMENLHO NPAMOIL.

IIpeobpazosanue nooobus, ecomomemus. Pewenue 3a0au Ha niOCKOCMU  C
UCNONB308AHUEM CNEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TeOpHsi rpadoB 1 KoMOMHATOPHUKA

[ToBropenue. lcmonb3oBanue TabaMII M JUarpaMM JUIsl TPEJCTABICHHS JaHHBIX.
Pemenne 3aau Ha MpUMEHEHHE OMUCATENbHBIX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEIHHX,
HauOONBIIEr0 U HAUMEHBILErO 3HAYEHUS, pa3Maxa, JUCIEPCHUM U CTaHAAPTHOTO OTKJIOHEHUS.
Bbruncnenne 4actoT M BepoOsATHOCTEW COObITHI. BbluncieHne BeposSTHOCTEH B OMBITax C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTapHbIMM  HcxojnamMu.  lcnonp3oBaHue  KOMOMHATOPHKH.
Brruncnenne BepoATHOCTEH He3aBUCHUMBIX coObITHH. Mcnonmp3oBanue (opmysbl closkeHus
BEPOSTHOCTEH, Auarpamm Ditiiepa, 1epeBa BeposiTHOCTEH, hopmynsl bepHyuim.

Beposimnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmel.

VYcenoBHas BepoSATHOCTh. lIpaBuino ymHOXeHHsT BeposiTHOCTE. PopMmyna IOIHOU
BeposaTHocTH. Dopmyna baiieca.

JluckpeTHble citydaliHble BEIMYMHBI M pacnpenencHus. COBMECTHBIE paclpeiesIeHusl.
Pacnipenenennie cyMMbl U MPOM3BEICHNS HE3aBUCUMBIX CIIyYaillHBIX BEIMYHMH. MaTeMaTnyeckoe
OXKHUJAaHUE W JHUCIEepCHs CIIydaliHOM BeNWYMHBL. MaTeMaTH4ecKoe OXHUAAHWE M JUcHepcust
CYMMBI CITy4aiHbIX BEJIUYHH.

bunapHasa cnydaiiHas BenuuuHa, pacnpeneneHue bepHyin.  ['eomerpuueckoe
pacnpeneneHre. bUHOMManbHOE pacnpenereHue M ero CBOMCTBa. [ unepeeomempuueckoe
pacnpeoeneHue u e2o0 c8oLUCMad.

HemnpepsiBHble  ciydaiiHble  BenuuuHbl.  [ImoTHOcTh  BepositHOcTH.  DyHKIUsA
pactpeznenenus. PaBHomepHOe pacnpeneseHue.

Ilokazamenvroe pacnpedenenue, e2o NApamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeznenenue. Oynkuus
Jlanmaca. IlapameTpsl HOpMmanbHOro pacnpeneneHus. Ilpumepbl ciaydalHBIX —BEJIWYMH,
MOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, pOCT ueoBeka). [leumpanbHras
npeoenvbHas meopema.



Hepasencmeo Yebviuesa. Teopema Yebviumesa u meopema bepuynnu. 3akon 6onvuiux
yucen. Bvibopounwiii memoo usmepenus eeposmuocmeu. Ponb 3akona bonvuux yucen 8 Hayke,
npupoode u oobwecmee.

KoBapuanmst nByx cinyudailHeix BeduuuH. [loHsTHe 0 KO3QduUIMEHTe KOPpENsiuu.
CoBMecTHBIC HAOMIOACHWS JBYX CIyYalWHBIX BEIUYHH. Bulibopounsiii  kosghguyuenm
Koppensayuu. Jluneiinas pespeccusi.

Cmamucmuyeckas ecunomesa. Cmamucmuka Kpumepus U ee YPO8eHb 3HAUUMOCHU.
IIposepka npocmetiwiux cunomes. ImMnupuieckue pacnpeoeneHus u ux césa3b ¢ meopemudecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Hnvekmugnvie U CIOPHLEKMUBHBIE COOMBEMCMEBUSL.
buexyuu. [{uckpemnas nenpepwignocme. llpunyun /Jupuxne.

Koouposanue. /[souunas 3anuco.

OcHosHvie nouamus meopuu epagos. [lepesvs. [Jeouunoe Oepego. Cesaznocmo.
Komnonenmor ceasnocmu. Ilymu na epage. iineposvt u I amunbmonosvl nymu.

Mecmo yuebnoii oucyuniuHnsl 8 yueOHOM niane

B coorBerctBuu ¢ YII quctumnuna [1/1.1 Maremartuka paccuntana Ha 377 4ac B rojl, B TOM
gucne B 1 cemecrpe: 87 4 — 5ekuuu, ypoku, 32 4 — MpaKTUYECKHE 3aHATUS, 54 4 —
camocTosiTeNbHas pabora, 6 4 — KoOHCynbpTaluu; Bo 2 cemectpe: 102 u — nekmum, 304 —
NpaKTUYECKHE 3aHATH, 8 4 — KOHCYJIbTalN, 58 4 — caMocTosTeIbHas padora.

IInanupyemsble pe3yJbTaThl 00y4eHHS

W3yyenne wmaTeMaTHKd O0O0€CIEUUBACT JOCTIKEHHE OOyYarolIMMHCS — CIETYIOMINX
pe3yJIbTaTOB:

JIMYHOCTHBIX:

¢ chopMHpPOBAaHHOCTH NPEACTABICHUNH O MaTeMaTHKE KaK YHHBEPCAJbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN U MPOIIECCOB, UAESIX U METOAAX MaTEMaTHKH;

® [IOHMMaHHE 3HAYUMOCTH  MaTeMaTHKU JUIsl  Hay4YHO-TEXHHYECKOro  Iporpecca,
c(OpMUPOBAHHOCTH OTHOILIEHHUS K MaTeMaTHUKE KaK K YacTH OOIIEYEIOBEYECKOU KYIbTYpPhl
yepes 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMAaTUYECKUX UAEH;

® pa3BUTHE JIOTUYECKOTO MBIIIJIEHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUYECKOM
KyJIbTypbl, KPUTHYHOCTH MBIIUIEHUS Ha ypOBHe, HeoOXomumMoMm s Oynymiei
npodecCHOHaTBHOMN IEeSATENFHOCTH, IS IPOIOJKEHUST 00pa30BaHMsI U CaMOOOpPa30BaHMS,

® OBJIaJICHHE MaTeMaTHYECKHMMH 3HAHUSAMHU U YMEHHUSMH, HEOOXOIHMMBIMH B MOBCEIHEBHOMN
KU3HU, JUISI OCBOEHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX MJUCHMIUIMH W JAUCLUUIUIMH
npoeccHoHAIbHOTO IMKJIa, JUIsl MOJIy4YeHHs oOpa3oBaHMsI B O0NAcTAX, HE TPEOYOLIUX
yri1yOJI€eHHON MaTeMaTHu4ecKoi MOATOTOBKHY;

® TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM 4HCJIE CcamMooOpa30BaHUIO, Ha
MPOTSKEHUU BCEH )KU3HU;

® CO3HaTelbHOE OTHOIICHHE K HEMpephIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOMN
npodeccHOHaTBbHON 1 00IIECTBEHHON 1A TEIbHOCTH;

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENBHOM TBOPUECKOM U  OTBETCTBEHHOMN
JeATEIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOH paboTe, COTPYyIHHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHON, OOIIECTBEHHO IMOJE3HON, Y4eOHO-HUCCIEAOBATEIbCKOM, MPOECKTHOW U
JIpYTUX BUAAX A€ATEIbHOCTH;

® OTHOILIEHHE K MPO(ecCHOHANBHOW AEATETLHOCTH KaK BO3MOXHOCTH YYacTHsl B pEIICHUHU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX ITPOOIIEM;



MeETalPpEeaAMETHBIX

YMEHHE CaMOCTOSITENIbBHO ONPEAENATh LEAM JCSITEIbHOCTH U COCTAaBIIATh  IUIAHBI
JIESITENBHOCTH;

CaMOCTOSITEJIBHO ~ OCYIECTBIISITh, KOHTPOJUPOBaTb U KOPPEKTHUPOBATH JESITEIBHOCTD;
WCIIOJIb30BaTh BCE BO3MOXHBIE PECYpPChbl JUIsl JOCTH)KEHHS IOCTABJICHHBIX LEIEH U
peanu3alni IJIaHOB ACSTEIbHOCTH;

BBIOMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIUsX;

yMEHHE TPOAYKTHBHO OOIIAThCSd ¥  B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOM
JIESITEIIbHOCTH, YYHUTHIBATh TMO3UIUN JAPYTUX YYACTHHKOB JACSITENBHOCTH, 3(P(HEKTHBHO
pazpeiiath KOHGIUKTHL;

BIIQJICHUEC HABBIKAMU I[O3HABATENIbHOHM, Yy4eOHO-MCCIENOBATENbCKOW U MPOEKTHOMN
JIeATEeTLHOCTH, HABBIKAMHU Pa3perieHus Ipooiem;

CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY MOUCKY METOJOB PEUICHHs MPaKTUYECKUX
3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOOB ITIO3HAHUS,

TOTOBHOCTh M  CIIOCOOHOCTH K CaMOCTOATENbHOW HMH(DOPMAIIMOHHO-TTO3HABATEIHHON
NIeATETLHOCTH, BKJIIOYAsh YMEHUE OPUEHTHUPOBATHCS B PA3TMYHBIX HCTOYHUKAX WH(OpMAIUH,
KPUTHYECKH OIICHHBATh M WHTEPIPETHPOBATH MH(DOPMAIHIO, MOIYYAEMYI0 U3 Pa3THMYHBIX
HWCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CPEJICTBAMM: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOKO TOYKY
3pEHUS, UCIIOIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPECTBA;

BJIQ/ICHUE HABBIKAMH TI03HABATEIHHOU pediiekcuy KaKk OCO3HAHUS COBEPIIAEMBIX JCHCTBUIA U
MBICJIUTENIBHBIX TMPOLECCOB, MX pe3yJbTaTOB M OCHOBAHWI, TpaHUL] CBOErO 3HAHUSA U
HE3HaHMsl, HOBBIX MO3HABATEIbHBIX 3a]1a4 U CPEACTB [l UX JOCTUKEHUS;
[EJICYCTPEMIICHHOCTh B TOMCKAX M MPHUHITHU PEIICHHH, COOOpPa3UTEIBHOCTh M MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MTPEACTABICHMUIA;

CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MUPA,

NnpeaAMETHBIX

c(OpPMHPOBAHHOCTh MPEAICTABICHUI O MaTeMAaTUKE KaK YaCTH MHUPOBOHN KYJBbTYPbl U MECTE
MaTeMaTHUKU B COBPEMEHHOM IUBIIM3AIMH, CIIOCO0AaX OMUCAHUS SIBICHUN peaJbHOro MUpa
Ha MaTEMaTHUYECKOM SI3bIKE;

c(OPMHUPOBAHHOCTh TMPEJCTABICHHA O MaTEeMAaTHYECKUX TOHATHSAX KaK BaKHEHIINX
MaTeMAaTHYECKUX MOJEINAX, MO3BOJISIIOLIIMX ONMUCHIBATH M H3YydaThb pPA3HbIE IPOLECCH U
SIBIICHUS;

[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUsI MATEMATUYECKUX TEOPHH;
BIIAJICHUE METOJAMM JI0KA3aTEIbCTB W AJITOPUTMOB PEIICHUs, YMEHHE WX IPUMEHSATH,
IIPOBOAMTH JOKA3aTENIBHBIE PACCYKICHMS B XO/I€ PEILICHUS 3a1a4;

BJIQJICHUE CTAaHJApPTHBIMM IIPUEMAMM pELIEHUS palUOHAJIbHBIX U HMppalMOHAJIbHbIX,
IIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN W HEPABEHCTB, UX CUCTEM;
UCIIOJIB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE I IOWCKA IIyTH
pelIeHus U WUIIOCTPALMY PELICHUS YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSX MAaTEMaTHYECKOrO aHajlu3a U
UX CBOWCTBaX, BJIQJICHUE YMEHHEM XapaKTepPH30BaTh MOBEACHNUE (PYHKLMH, HCIOIb30BAHNE
IIOJIYYEHHBIX 3HAHWM JUUIS ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHAE OCHOBHBIMHU IOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

c(OPMHPOBAHHOCTh YMEHMS PpACIO3HAaBaTh TeOMETpUYeckue QUrypsl Ha UepTexax,
MOJEIISAX U B PEAIbHOM MHUPE;

NPUMEHEHHE H3YUYCHHBIX CBOWMCTB TIeoMeTpuuecKkux ¢uryp u ¢GopMmMya s pelieHus
TreOMETPUUYECKUX 3a7a4 U 337a4 C MPAKTUYECKUM COJEPIKAHUEM;



e c(hOPMHUPOBAHHOCTD IMPEJCTABICHUA O Mpoleccax M SIBICHHUIX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHPE, OCHOBHBIX IOHSATHAX
2JIEMEHTAapHON TEOPUH BEPOSITHOCTEM;

¢ yYMEHUH HAXOIUTh M OLIEHUBATh BEPOSITHOCTU HACTYIUICHUS COOBITHH B MHPOCTEHIIMX
MIPAKTUYECKUX CUTYalUsAX U OCHOBHBIC XapAKTECPUCTUKH CITy4aiHbIX BEJINYMH;

e BJAJICHUC HABBIKAMHU HCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIPU PEIICHUU
3a1a4

B pesynbrare u3yueHus yueOHON MTUCHMILIMHBI MaTeMaTuka Ha YpOBHE CpPEIHEro oO0IIero
o0Opa3zoBaHwus:

O6an}omnﬁc>1 Ha 6a30BOM YPOBHC HAYUYUTCA:

Anzebpa u nauana ananusa

Yucna u evipasrxcenusn

OnepupoBaTh NOHITHIMHU:

- [eJI0e  YHCJIO0, JISJIMMOCTh YHUCEll, OOBIKHOBEHHas JpoOb, necsaTHyHas JpoOb,
panroHaIbHOE YUCIIO, MPUOIMKEHHOE 3HAYCHUE YNCIIA;

- orepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JiorapudM  YHUCIA,
TPUTOHOMETPHUYECKAsi OKPYKHOCTb, TpalyCHAsi Mepa yIJia, BeIMUMHA yIiia, 3aJJaHHOTO TOYKOH Ha
TPUTOHOMETPHYECKOW OKPY>KHOCTH, CHHYC, KOCHHYC, TAHIC€HC U KOTaHTEHC YIJIOB, UMECIOIINX
IPOHU3BOJILHYIO BEIUYHHY;

- BBINOJIHATH apU(PMETHICCKHE JCHCTBUS C EIBIMHA U PAIlHOHATIEHBIMU YHCIIAMHU;

— BBITIOJIHATh HECJIOXKHBIE TPEOOPa3OBaHMsI YHUCIOBBIX BBIPAXKECHUH, COAEPIKAIINX
CTETICHU YHUCell, THO0 KOPHH U3 YHCE, JINOO JIoTapu(MbI YuCel;

— CpaBHUBATh PAIlMOHAIBHBIE YHCIIa MEKIY COOOMH;

- OLICHUBATh M CPaBHUBATh C PAIMOHATIHHBIMH YHCIAMH 3HAUCHHS IENBIX CTETICHEH
qrces, KOpHEH HaTypaIbHOW CTETIEHU U3 YUCEI, JOTrapu(MOB YHCENT B MIPOCTHIX CIyYasix;

- OILIEHUBATh 3HAKH CHHYCa, KOCHHYCa, TAHTEHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBceHEeBHOM KU3HU U [TPU U3YUYEHUH JPYTUX YUEOHBIX IPEIMETOB:

- BBITIOJTHATH BBIYHCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,

— BBIMOJIHATh TPAKTUUECKUE pacyeThl C HCIOJB30BAaHHUEM IMPU HEOOXOAUMOCTH
CHPaBOYHBIX MAaTEPUAIIOB M BEIYMCIIUTENBHBIX YCTPOWCTB;

— COOTHOCHUTH peajlbHbIe BEIMYUHBI, XapaKTEPUCTHKH OOBEKTOB OKPY KAIOILIET0 MUPA C
WX KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHUSIMH;

— UCITIOJIb30BaTh METOJbl OKPYIJICHHS, TPUOIMKCHUS W TPHUKHIKA TPU PEIICHUU
NPaKTUIECKHX 3a/1a4 MOBCETHEBHOMN JKU3HU.

Ypasnenun u nepasencmea

- pemats Jorapudmudeckue ypaBHeHus Buaa loga (bx + ¢) = d wm mpocreiiiue
HepaBeHcTBa Bua 10gax<d;

- pelaTh HoKa3aTelbHble ypaBHeHHs, Buaa a”*°=d (rae d MOkKHO HpeCTABUTH B BUJIE
CTETICHH C OCHOBaHHMEM &) U MpocTelime HepaBeHCTBa Buaa a*<d  (rme d MOYKHO TPEICTaBUTh
B BH/IC CTCTICHH C OCHOBAHUEM a);

- pelaTh UPPAIMOHAIBHBIC YPABHCHHUS;

- MPUBOJUTH HECKOJIBKO MPUMEPOB KOpPHEH MPOCTEUIIEr0 TPUTOHOMETPUYECKOTO
ypaBHEHHUs BHJA: sinX = &, COS X = @, tgx = a,CctgX = a, rme a — TabJUYHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKITHH.

B moBceqHEBHO KU3HU M TP U3YyUEHHUH JPYTUX MPEIMETOB!

COCTAaBJIATh W pEUIaTh ypPaBHEHHUS M CHUCTEMbl YPAaBHCHHUH NPU PEHICHUU HECIOKHBIX
NPaKTUYECKUX 3a/1a4.



Dynkuyuu

- OnepupoBarh Ha 0a30BOM YPOBHE MHOHSATHSAMH: 3aBUCHMOCTb BEJIHYWH, (QYHKLHS,
apryMeHT U 3HaueHue (QYHKIUH, O0JIaCTh ONpEAENICHUS M MHOXKECTBO 3HAuYe€HUH (yHKLUH,
rpa¢uK 3aBUCUMOCTH, IpaduK (QYHKUMH, HyJIHM (QYHKIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHUE Ha YKCIOBOM IPOMEXKYTKE, yObIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HauOoJbIIee U
HalMEHbIIIee 3HaueHUe (PYHKIIMU Ha YUCIOBOM IIPOMEKYTKE, Nepuoaudeckas GyHKIUs, IEPHOL;

- orepupoBaTth Ha 0a30BOM YpOBHE NOHATHSAMH: CTENEHHAsA, JOrapupmuueckas u
nokaszaresabHas (yHKIMH, TPUTOHOMETPUYECKHE (PYHKIINY;

- pacno3HaBaTh rpauKd 3JIEMEHTAPHbIX (YHKIMNA: CTETIEHHOH, Jlorapu(MUUecKol u
NOKa3aTeabHON PyHKIUI, TPUTOHOMETPUYECKUX (PYHKINH;

- COOTHOCUTBH TpauK{ 3JIE€MEHTapHBIX (YHKIMH: CTENEHHOH, JorapupMUYecKol u
NOKa3aTeabHON (YHKIMHA, TpUrOHOMETpUYeCKMX (yHKIMM c ¢dopMmyiaamMH, KOTOPBIMH OHHU
3a/1aHbl;

- HaXOJUTh 110 TpaduKy MPUOTIHKEHHO 3HAUCHUST PYHKIIUH B 3aJJaHHBIX TOYKAX;

- OTpeAeATh 1o rpaduky cBoicTBa GyHKIUU (HYJIU, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKHM3 Tpaduka (QYHKUUH, YJIOBICTBOPSIOMICH NPUBEACHHOMY HaOOpy
yCIoBHH (TPOMEXYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHHE (YHKIMH B 33JJaHHON TOYKE, TOYKU
OKCTPEMYMOB H T.II.).

B moBceHEBHOI JKU3HU H TIPHU U3yUEHHUH JPYTUX MIPEIMETOB!

- ompeneNnaTh 1O TIpaduKaM CBOMCTBA pEalbHBIX IPOLECCOB M 3aBHCUMOCTEH
(HauOoNbIIMEe U HAMMEHBIINE 3HAYEHUS, IPOMEXKYTKU BO3PACTaHUS U YOBIBaHUS, IPOMEXYTKH
3HAKOMOCTOSIHCTBA | T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOM CUTYaIUH.

Inemenmovl Mamemamuiecko2o aHalu3a

- OmnepupoBarh Ha 0a30BOM YPOBHE IMOHATUSMH: MPOU3BOAHAS (DYHKIMHM B TOYKE,
KacaTenbHast K rpaduky QyHKIWH, TPOU3BOIHAS PYHKIINH;

- ONpeAeNATh 3HAu€HHE MPOU3BOJHOM (YHKIMM B TOYKE IO HU300paKEHUIO
KacaTelbHOU K rpaduKy, TPOBEICHHON B 3TOM TOUKE;

- pemaTh HECJIOXHBIE 3aJaud  Ha NPUMEHEHHE CBA3M MEXAYy HPOMEXYTKaMU
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMma (YHKLUUH, C OJHOM CTOPOHBI, U MPOMEXKYyTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKLIUHU — C IPYTOi.

B moBceHEBHO JKU3HU U TTPHU U3yUEHUH JPYTUX MPEIMETOB!

- MOJIb3YACh TIpaduKamMu, CpaBHHBATh CKOPOCTH BO3pacTaHus (pPOCTa, MOBBIIICHUS,
YBEJIIMYEHUS M T.II.) WIM CKOPOCTU YObIBaHHS (TMaAeHHs, CHWKECHHS, YMEHBIIEHHS W T.II.)
BEJIMUMH B PEAJIbHBIX MpOIleccax;

- COOTHOCUTH TpauKu peajbHBIX IMPOLECCOB M 3aBHUCUMOCTEH C HMX OINHCAHUSIMHU,
BKJTIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTU M3MEHEHUs! (ObICTPBIN POCT, IJIaBHOE MOHMKEHUE U
T.1L.);

- UCIIOJIb30BaTh IpaUKH peantbHBIX MPOIECCOB IS PEIICHNUS HECIOKHBIX MPUKIIATHBIX
3aja4, B TOM YHCIIE OMpeeNsis o TpaduKy CKOPOCTh X0/1a Mpoliecca.

Teopusa eepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKa

— OmnepupoBaTh OCHOBHBIMU ONMCATEIbHBIMU XapaKTEPUCTUKAMU YHMCIOBOTrO Habopa:
cpenHee apupMeTHIECKOe, MeInaHa, HauOoJbIllee U HAUMEHBIIIee 3HAUCHUS;

- ONEpPUPOBATh TMOHATUSAMHU: YAaCTOTA W BEPOSTHOCTb COOBITHSA, CIIy4alHbIM BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUSAMU;

- BBIUUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETa YHCIIa UCXO0B.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUH JIPYTUX MTPEIMETOB:



- OLICHUBATh M CPAaBHUBATh B INPOCTHIX CIIydasX BEPOSTHOCTH COOBITHI B peajbHOM

KU3HU;
- YUTaTh, COIOCTAaBIATh, CPABHMBATh, HWHTEPNPETHPOBATH B TPOCTBIX CIydasx

peanbHbIe TaHHBIE, TPEACTABICHHbBIC B BUJE TaOIUII, JHarpaMm, rpadukoB.

Texcmosvie 3a0auu

— Pemarp HecnoXHbBIE TEKCTOBBIE 337ja4X PA3HBIX THUIIOB;

— aHaJIM3MPOBATH YCJIOBHUE 33/1a4H, IPU HEOOXOTUMOCTH CTPOUTD IS €€ PEeIICHHS
MaTEMaTUYECKYI0 MOJIEIIb;

— IIOHMMAaTh M UCIOJIb30BATh JAJIS PEIIEHUs 3a/1a4l HHPOPMALIHIO, TIPEACTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBHOM 3alMCcH, cXeM, TaOJIMll, 1uarpamMmm, rpaKoB, PUCYHKOB;

— J1eHiCTBOBATh 110 AITOPUTMY, COEPIKALLEMYCS B YCIIOBUY 3a7auu;

— HCHOJb30BaTh JIOTHYECKUE PACCYKICHUS PU PELLIEHUH 3a/1a4U;

— pabotath ¢ U30BITOUHBIMU YCIOBUSMH, BbIOMpas U3 Bceil HHpOpMaIiu, JaHHbIE,
HE00XOAUMBIE AJIs peLICHUs 3a/1a4H;

—  OCYUIECTBJIATH HECIIOKHBIN IIepeOop BO3MOKHBIX PELICHUH, BBIOMpAs U3 HUX ONTUMAJIbHOE
10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBUH;

— aHaAJM3HUPOBATh U UHTEPIPETHUPOBATH MOTYUEHHBIE PEILICHUS B KOHTEKCTE YCIOBUS 3aJauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAIe KOHTEKCTY;

— pelaTh 3aa4y Ha IPOCTHIE MPOLIEHTHI (CUCTEMBI CKUJOK, KOMUCCHN) U HA BBIUNCIIEHHUE
CJIOKHBIX IPOLIEHTOB B Pa3JIMYHBIX CXE€MaX BKJIAJIOB, KPDEUTOB U UIIOTEK.

B noeceonesnotl scusnu u npu u3ydeHuu Opyeux npeomemos:

—  pelaTh HECJIOXKHbIE MPAKTUYECKUE 3a]aul, BOSHUKAIOIUE B CUTyal[UsIX [TOBCEAHEBHON
KU3HU.

T'eomempus

- OmnepupoBarb Ha 0a30BOM YypOBHE TOHSTHSIMH: TOYKa, NpsMasi, IUIOCKOCTh B
NPOCTPAHCTBE, MaPAJUICIBHOCTh U TIEPIICHIUKYIIPHOCTD MPSMBIX M IIOCKOCTEH;

- pacro3HaBaTh ~ OCHOBHBIE  BHJBl ~ MHOTOTPaHHHKOB  (IIpuU3Ma,  MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

- n300pakaTh M3y4aeMble (UTYPHl OT PYKH W C NMPUMEHEHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- nenath (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYp: BUJ
CBEpXYy, COOKY, CHH3Y;

- U3BIICKaTh HMH(OPMAIIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (HUTypax,
NPE/ICTaBICHHYIO Ha YepPTeXKax U PUCYHKAX;

- npuUMeHATh TeopeMmy lludaropa mpu BBIUMCIEHUHM 3JIEMEHTOB CTEPEOMETPUUYECKHUX
duryp;

- pacro3HaBaTh OCHOBHBIC BUJIBI TN BpalleHus (KOHYC, IWIMHAP, cdepa u map);

- HAaXOJUTh OOBEMBI M TUIOLIAM MOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAaHHHKOB U Tell
BpaIlleHUs C IPUMEHEHHUEM (HOPMYIL.

B moBceTHEBHO JKU3HU M TTPU U3YyUEHUH JPYTUX MPEIMETOB:

- COOTHOCHUTH a0CTPaKTHbIE TEOMETPUUYECKHE TMOHATHS H (AaKThl C peaJbHBIMU
KM3HECHHBIMHU O0BEKTAMHU M CUTYaLUSIMH;

- WCTIOJIB30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp U pPEIICHUS
THUITOBBIX 33124 MPAKTUYECKOTO CO/ICPIKAHNS;

- COOTHOCHTB TUTOIIA/IA TIOBEPXHOCTEH TEJI OIMHAKOBON (POPMBI pa3IMIHOTO Pa3Mepa;

- COOTHOCHTBH 0OBEMBI COCYIOB OJJMHAKOBOH (DOPMBI Pa3IMIHOTO pa3Mepa;



OLIEHUBATh (POPMY MPABIIFHOTO MHOTOTPAHHUKA MOCJIE CIIUIIOB, CPE30B H T.I. (ONPEACIATH
KOJINYECTBO BEPILUH, peOep U rpaHeil MOITy4eHHbIX MHOTOTPAHHUKOB).

Bexmopwt u koopounamul 6 npocmpancmee

- OnepupoBatb Ha 0a30BOM YpOBHE TIOHSATHEM JEKapTOBBI KOOPAWHATHI B
IIPOCTPAHCTBE;

- HAXOJUTh KOOPJIMHATHI BEPIIKH Ky0a U IPSIMOYTOJILHOTO Mapasuieenuea

O6V‘lal—0HIHﬁc5[ Ha VFHV6HCHHOM YPOBHC HAYUYUTCA.

Anzebpa u navana ananuza

Dnemenmol meopuu MHOHCECHIE U MAMEMAMUUECKOU 102UKU

— CB00OOJHO ONEepUPOBATH MOHATHSMU: KOHEUHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
II0JIMHO>KECTBO, IIE€pECEUEHNE, O0BbEINHEHUE U PA3HOCTh MHOXKECTB, YMCIOBbIE MHOKECTBA
Ha KOOPAMHATHOM NPSAMOM, OTPE30K, HHTEPBAJI, IOJIyUHTEPBAJI, IPOMEXKYTOK C BBIKOJIOTOU
TOYKOM, TparuecKoe MpeCTaBICHNE MHOKECTB Ha KOOPAMHATHOHN IIIOCKOCTH;

— 3a/1aBaTh MHOKECTBA MEPEUUCICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— ONEPHUPOBATH NMOHATUAMM: YTBEPKIACHUE, OTPULIAHNE YTBEPKICHUSL, HICTUHHBIE U JIOXKHBIE
YTBEPKJIEHUsI, IPUUYHMHA, CIEICTBUE, YACTHBIN ClTyyail 00LIEero yTBep K IeH s, KOHTPIpUMED;

— IPOBEPATH NPHUHAIIEKHOCTD DJIEMEHTAa MHOXKECTBY;

— HaxOAWTb IIepeceueHUe U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIE IIPEICTaBIECHHbIX
rpaduyecky Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM IJIOCKOCTH;

— TIPOBOJUTH J10Ka3aTeJIbHbIE PACCYXAECHUS JUIsl 0O0CHOBaHMSI ICTUHHOCTU YTBEPKACHUH.

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

— HCIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPANHATHOMN NPSIMOU M Ha KOOPJAMHATHOU
IUIOCKOCTH JJIs1 ONIMCAHUS PeabHBIX IPOLIECCOB U SIBICHU;

— IPOBOJMTH JIOKA3ATEIbHBIE PACCYKACHUSA B CUTYalUX IOBCEIHEBHOW JKU3HU, IIPU PELLICHUU
3a/1a4 U3 IPYTUX IPEeIMETOB

Yucna u eévipasricenus

— CB00OIHO OMIEPUPOBATH MOHATUSIMH: HATYPaTbHOE YHUCIIO, MHOXKECTBO HATYpaJbHBIX YUCEN,
1[eJI0€ YHUCII0, MHOKECTBO 1I€TIBIX YKCel, OOBIKHOBEHHAS IPOOb, AecATUYHAs IpOoOb,
CMEIIaHHOE YUCIIO, PAllMOHAIBHOE YUCII0, MHOXKECTBO PallUOHATIBHBIX YUCEI,
HppalMOHAILHOE YUCIIO, KOPEHb CTETIEHH N, AeHCTBUTEIHLHOE YHCIIO, MHOXKECTBO
JNEUCTBUTENBHBIX YHCEN, TEOMETPUUECKasi HHTEPIPETALNS HATYPATbHBIX, IIEJIbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX YHCET;

— TIOHMMAaTh U OOBSICHITH Pa3HUILy MEXKAY MO3UIIMOHHON U HEMO3UIIMOHHOM crucTeMaMu
3aMiCH YHCETT;

— TEepeBOAMTDH YUCIIA U3 OJHOM CHCTEMBI 3alKCH (CUCTEMBI CUUCIICHHS) B IPYTYIO;

— JI0Ka3bIBaTh U MCMOJIH30BATh MPU3HAKH JIETUMOCTH CYMMBI U TPOU3BEICHUS IPU
BBITIOJIHEHUH BBIUMCIICHUN U PEILICHUH 3a/1a4;

—  BBINIOJIHATH OKPYIJICHHE PAllMOHATBHBIX U UPPALIMOHATIBHBIX YUCEN C 33/IaHHOU TOYHOCTHIO;

— CpaBHHBATH JEHCTBUTEIHHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

— yHOPSAIOYHMBATH YKCIIA, 3aIMCAHHBIC B BU/IE OOBIKHOBEHHOU M IECITHYHON APOOH, YnCa,
3aMyucaHHbIe ¢ UCTIOIB30BaHNEM apU(PMETUYECKOTO KBAAPAaTHOTO KOPHS, KOPHEH CTEeTeH!
OoJtble 2;

— naxoautb HOJI u HOK pa3ubiMu cioco6aMu 1 UCIIOJIB30BaTh WX MPU PEIICHUH 337124,

—  BBINOJHATH BHIYMCICHUS U IPE0oOpa30BaHMsI BBIPAKEHUH, COAEpKAIINUX 1eHCTBUTEIbHbBIE
YuCa, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;



BBIITOJHATL CTAHAAPTHBIC TOKACCTBCHHBIC Hpe06pa3013aHH;1 TPUTOHOMCTPUUCCKUX,
J'IOl"apI/I(l)MI/I‘IeCKI/IX, CTCIICHHBIX, UPPAlIMOHAJIbHBIX BBIpZDKGHPIfI.

B nogceonesHotl scuznu u npu uzyueHuu Opyux npeomemos:

BBITOJIHATH M OOBSICHATH CPaBHEHHUE PE3YJIbTATOB BHIYUCICHUHN MPHU PEIICHUH MTPAKTHYECKUX
3aja4, B TOM 4YHCJIe MPUOIMKEHHBIX BEIYMCIICHUM, UCTIONbB3Ys pa3HbIe CIOCOOBI CPABHEHUN;
3alHUChIBaTh, CPABHUBATD, OKPYTJIATh YACIIOBBIE IaHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATH W OLCHHBATH pPa3HBIMU crnocodaMM  YHCJIOBBIE BBIpAXXCHUA IIpU PCIICHUN
MPAKTUYCCKUX 3ada4 U 3a1a4 U3 APYTux y‘-IC6HBIX npeamMeToB

Ypa(menuﬂ U Hepaesencmea

CB00OHO ONIEpUPOBATH MOHATUIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPAaBHEHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBIISIOIIEECS CIEICTBUEM JIPYTrOr0 YPaBHEHUS, YPAaBHEHUS,
PaBHOCHIJIbHBIE HA MHOKECTBE, PABHOCHJILHBIE MPEOOPA30BaHHs yPAaBHEHHI;

peliath pa3Hble BUbl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCII€ HEKOTOPbIE
ypaBHEHUs 3-i1 v 4-1 cTeneHel, IpoOHO-paIllMOHANIbHBIE U UPPAllMOHAIBHBIC,

OBJIa/I€Th OCHOBHBIMU THITAMHU TIOKA3aTEeNbHBIX, JOTapU(PMUUECKUX, UPPALIUOHATIbHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJAAMHM UX PELICHUH U IPUMEHATH
UX IIpY PELICHUH 3a/1a4;

IIPUMEHATH TeopeMy be3y K pelieHuo ypaBHEHUH;

IIPUMEHSTh TeopeMy BueTa [u1sl perieHnss HEKOTOPhIX YPaBHEHUI CTETIEHHU BhIILIE BTOPO;
IIOHMMATbh CMBICII TEOPEM O PABHOCHIJIBHBIX U HEPABHOCUIIBHBIX PEOOpa30BaHUIX
YpPaBHEHUU U YMEThb UX JI0Ka3bIBaTh;

BJIaJIeTh METOJIaMH PEIICHHs] ypaBHEHHI, HEPAaBEHCTB U X CUCTEM, YMETh BBIOMPATh METO]
petieHust 1 000CHOBBIBAThH CBOI BBHIOOD;

MCIOJIb30BaTh METO]I MHTEPBAJIOB JUIsl pEIICHNUs HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paloHaIbHBIX U BKIIOYAIONINX B ce0s1 MppallioHaIbHbIE BEIPAKECHHUS;

pemaTh ajnredpanyeckue ypaBHEHUsS] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anredpandeckum U rpapuueckuM MeToaMu;

BJIAJIETh Pa3HBIMU METO/IAMH JI0KA3aTEIbCTBA HEPABEHCTB;

peniaTh YpaBHEHHS B LEJIbIX YHACIAX;

n300paxkaTh MHOXKECTBA Ha TUIOCKOCTH, 3a/1aBa€Mble YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CUCTEMAaMHU;

CcBOOO/IHO UCMOIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUS MIPU PEIICHUN YpaBHEHUN U
CUCTEM ypaBHEHHI

B nosceonesnoii ocuznu u npu uzyyeHuu Opyeux npeomemos:

COCTABJISITh U PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3a1a49 JPYTUX
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIONO100Us pe3yIbTaTOB, MOIY4aeMbIX NP PEIICHUH PA3InIHbIX
YpaBHEHMIA, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB;
COCTaBJIIATh M PEIIATh YPAaBHEHUS U HEPABEHCTBA C IIApaMETPAMH IIPH PELICHNUH 3a1a4
JpyTUX y4eOHBIX MPEJAMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OIIMCBIBAOIINE PEAIBHYIO CUTYaIUIO
WJIU TIPUKJIAJIHYIO 337a4y, HHTEPIPETUPOBATh MOJyYEHHBIE PE3YIIbTATHI;

HCIIOJIb30BATh IMPOrpaMMHBIC CPCACTBA IHpU PCIICHHUMU OTACIBHBIX KJIACCOB ypaBHeHI/Iﬁ )41
HEPaBEHCTB.

Dyukyuu

Brnagets moHATHSAME: 3aBUCUMOCTD BETUYMH, (QYHKIUS, ApTYMEHT U 3HaueHue QyHKINH,
00J1acTh onpezeNieHHsI 1 MHOXKECTBO 3HaYeHHUI (DYHKINH, rpaduK 3aBUCUMOCTH, Tpaduk
byHKIMY, HyIH QYHKINH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA, BO3pacTaHUE HAa YHCIOBOM



MIPOMEXYTKE, yObIBaHNE Ha YHCIOBOM MPOMEXKYTKE, HAaOObllIee 1 HAUMEHbLIEe 3HaU€HNE
(GYHKIMU Ha YKCIIOBOM NPOMEXKYTKE, Neproandeckas (QyHKIHs, IEpUOJ, YeTHAsl U HEUEeTHas
(GYHKINY; YMETh IPUMEHSTh 3T MOHATHS IPU PELICHUH 3a/1a4;

BJIAJI€Th IOHATHUEM CTENEHHasl QYHKLUSA; CTPOUTH €€ rpauK U yMETh IPUMEHATh CBOICTBa
CTENEeHHON (PYHKIMU IPH PEIICHUH 3a/1a4;

BJIQJICTh MOHATUSAMU ITOKa3aTeNIbHAs (PYHKIHUS, SKCIIOHEHTA; CTPOUTH UX I'pauKu U yMETb
IIPUMEHSATh CBOICTBA NOKA3aTeIbHON (PYHKLMY NP PELLICHUH 3a/1a4;

BJIAJIeTh MOHATHEM JorapudmMuueckas QyHKIMS; CTPOUTH €€ rpaduk U yMeTh IPUMEHSATh
CBOMCTBA Jorapu(pMUIECKON QYyHKIIH IPU PELICHUH 33/1a4;

BJIa/IETh MOHATUSIMH TPUTOHOMETpHUECKHUE (PYHKLUU; CTPOUTH UX TpauKU U YMETh
IIPUMEHSTh CBOICTBAa TPUTOHOMETPUYECKUX (PYHKLUHI NPH pEeILIeHUH 3a1a4;

BJIAJIeTh MOHATHEM OOpaTHasA (YHKIMS; IPUMEHSATh 3TO NOHATHE IIPH PELICHUHU 3a7ay;
MIPUMEHSATH MIPH PELICHUHU 3a71a4 CBOMCTBA (DYHKIMIA: Y4ETHOCTD, TIEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSATH [IPU PELICHUHU 3ajiay IpeoOpa3oBaHus rpadukoB (GyHKLIUH;

BJIAJIeTh MOHATUSAMU YUCIIOBAs! [10CIEI0BATEIbHOCTD, apU(hMETHUECKast U FeOMEeTpruIecKas
IIPOrpeccus;

MIPUMEHSITH [IPU PELICHUH 3a]1a4 CBOMCTBA U MPU3HAKYU apu(PMETHUECKONH U T€OMETPUUECKON
MPOTrPECCUH.

B noeceonesnoti scusznu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

OIpeAesATh 1o rpaduKaM U UCIOJIBb30BaTh JJIS PELLEHUS MPUKIIAIHbIX 3a/1a4 CBOWCTBA
peanbHBIX MIPOLECCOB M 3aBUCUMOCTEH (HanOOoJIbIINE U HAMMEHbILINE 3HAYCHMS,
MIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
aCUMIITOTBI, TOUKH Ieperuda, nepuoi 1 T.11.);

UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKON CUTYaLUH;.
OIIpeNIeNIATh MO TpaguKaM MPOCTEHIINE XapaKTEPUCTUKH MEPUOINIECKUX ITPOLIECCOB B
OMOJIOT MM, SKOHOMUKE, MY3bIKE, PaIHOCBA3H U Jp. (aMIUIUTY /1A, IEPUOJT U T.I1.)

Dnemenmol MmamemamuyuecKozo aHaAIU3A

Biamets moHsTHEM OECKOHEUHO YOBIBAIOIIAS TEOMETPUUYECKAS TIPOTPECCHS K YMETh
MPUMEHSATH €0 IIPU PELICHUN 3a/1a4;

MPUMEHSTD [T PELICHUS 3a]1a4 TEOPHIO MPEJIEIIOB;

BJIAJETHh HOHATHSAMHU OECKOHEUHO OOJIBIINE U OECKOHEYHO MAaJIbIE YHCIOBEIE
MOCJIEIOBATEIILHOCTH M YMETh CPAaBHHBATh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbie
IMOCJIEIOBATEILHOCTH;

BJIQJIETh TTOHATHUSMU: MMPON3BOIHAS (DYHKITUU B TOUKE, MPOU3BOIHAS (DYHKITHH;
BBIYUCIISITH TIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKITUH M MX KOMOMHAIIHI;

uccaeaoBaTh GyHKIIMA HA MOHOTOHHOCTD U OKCTPEMYMBI,

CTPOUTH IPaUKH U IPUMEHSATH K PEIICHUIO 3a]1a4, B TOM YHCJIE C TTapaMeTPOM;
BJIQJICTh TIOHATHEM KacaTelibHas K TpaduKy QYHKIIUHA U YMETh IPUMEHSTH €r0 MIPH PelIeHuN
3ajau;

BIIQJICTh MOHITHSIMH ITEPBOOOpa3Hast PYHKIIHSI, OTPEICIICHHBIA HHTETPAT,

npuMeHATh Teopemy HproToHa—JIeliOHuIIa 1 ee ciIeICTBHS IJIs1 PEIICHHMS 3aa4.

B nosceonesnoui scuznu u npu uzyyeHuu Opyeux y4eoHvlx npeomemos:

pemaTh NPUKJIAIHbIC 3a1a4l U3 OMOJIOTUH, (PU3UKH, XUMUH, SKOHOMUKH U JIPYTUX
MIPEAMETOB, CBS3AHHBIC C UCCIIEAOBAHNEM XapAKTEPUCTUK IPOLECCOB;
MHTEPIPETUPOBATH ITOIYYCHHBIE PE3YIIbTAThI

Texcmoevle 3a0auu

Pemarsn Ppa3HbIC 3a1a4U MOBBIIIICHHOM TPYAHOCTH,



—  aHAM3HPOBATH YCIOBUE 33J]a4H, BEHIOMPATh ONTUMAIBHBIN METO PEIICHUS 3a/1a4H,
paccMmaTpuBas pa3IMuHbIC METOIbI;

— CTPOUTHh MOJIENb PEIICHHS 33]]a9H, IIPOBOIUTH JIOKA3aTEIIbHBIC PACCYKICHUS MPH PEIICHUH
3a/1a4w;

— pemiathb 3a7a4u, TpeOyroIue nepedopa BapuaHToOB, MPOBEPKH YCIOBUH, BEIOOpA
ONITUMAIILHOTO PE3yJIbTaTa,;

— aHAIM3HUPOBATh U UHTEPIPETUPOBATH MOTYUYCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3aa4H,
BBEIOMpATH PEIICHMsI, HE IPOTHBOPEYAIINE KOHTEKCTY;

— TIEPEBOAMTH MPH PEUICHUH 33]1a4 HH()OPMAIIHIO U3 OAHON (hOPMEI 3aIIUCH B JIPYTYIO,
UCIOJIB3Ys IPU HEOOXOIUMOCTH CXEMBbI, TAOIHIIBI, TPAPUKH, TUATPAMMBI.

B noeceomnesnoti scusznu u npu uzyueruu Opyeux npeomemos:

peliaTh IpakTHYECKUe 3aJa4d U 33J]a4i U3 JPYTHX IPEeIMETOB

T'eomempuas

— Butamers reoMeTpryeCKMMM NOHATHAMY IIPHU PELIEHUU 33124 U IPOBEICHUN
MaTEMaTHYECKUX PACCyKIEHUMN;

—  CaMOCTOSITEIBHO (OPMYIIUPOBATH OMPEICIICHHUS TEOMETPUIECKUX (PUTYD, BBIIBUTATD
TUIOTE3bI O HOBBIX CBOMCTBAX U MPU3HAKAaX N'€OMETPUUECKUX (PUTYP U 0OOCHOBBIBATH MU
OIpoBepraTh Ux, 0000IIaTh MM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (Guryp,
IIPOBOAMTD B HECJIOXKHBIX CIIydasix Ki1accuukanuio Guryp rno pa3iuyHbIM OCHOBAaHUSM;

— HCCIENO0BATh YEPTEXKH, BKIOYas KOMOUHAIMU (GUTYp, U3BJIEKAaTh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPECTABICHHYIO HAa YepTekKax;

— peuarsb 3a4a4d FreOMETPUUECKOr0 COAEP/KAHNS, B TOM YUCIIE B CUTYallUsIX, KOI/1a aJlfOPUTM
peLLeHMsI He CIEAYET BHO U3 yCIOBHS, BBIITOJIHATh HEOOXOAUMBIE [UI PELICHUS 3ajauu
JIOTIOJTHUTEJbHBIE TOCTPOEHUS, CCIIE0BATh BOZMOKHOCTh IPUMEHEHHUS TEOpeM U (popmyit
JUIS PELLICHNUs 3314,

— yMeTb (hOpMYyITUPOBATh U I0KA3bIBATH T€OMETPHUECKUE YTBEPKICHUS;

— BJIAJIETh NOHATUSAMHU CTEPEOMETPUN: NIPU3Ma, apaJUIeIeIUIEA, TUPAMUIA, TETPAdID;

— MMEeTh NPEJICTaBIEHUs 00 aKCHOMAaxX CTEPEOMETPHUHU U CIEICTBUAX U3 HUX U YMETh
MPUMEHSITh UX MPU PEeLUICHUH 3a/1a4;

— YMETb CTPOUTh CEYEHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3JIMYHBIX METO/IOB, B TOM
YHUCJIE U METOJA CIIEJIOB;

— HMETb NIPEJCTABICHUE O CKPEINUBAOIIUXCS MPAMBIX B IPOCTPAHCTBE U YMETh HAXOUTh
YIOJI ¥ pAaCCTOSIHAE MEXKy HUMH;

— TPUMEHATH TEOPEMBI O NMAPAIIEIBHOCTH NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPH
pelIeHuy 3a1ay;

— YMeTbh IPUMEHSTH NapajljiesIbHOe MPOSKTHUPOBaHUE JIIsl 300paskeHus Guryp;

— yMETbh IPUMEHSATH NEPIEHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH IIPHU PELLIEHNH 3a/1a4;

—  BJIQJIETh NOHATUSAMHU OPTOrOHAJIBHOE MPOEKTUPOBAHNE, HAKIIOHHBIE M UX TPOEKIUH, YMETh
IIPUMEHSTH TEOPEMY O TPEX MEPINEHAUKYIIAPAX MPU PELIEHUH 3a4a4;

—  BIIQJICTh MOHSATHSIMHU PACCTOSHUE MEXIY (QUTypamMH B IPOCTPAHCTBE, OO MEPIEeHAUKYIISIP
JIBYX CKPEIIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

—  BJIAJETh NOHATHUEM YTOJI MEXY NPSMOM U IJIOCKOCTHIO U YMETh IPUMEHATH €ro IIPH
pelIeHny 3a1ay;

—  BJIAJETh NOHATUAMH JBYTPAHHBIN YTOJI, yTOJ MEXIY INIOCKOCTSMHU, IEPIIECHIUKYJIIPHBIE
IUIOCKOCTH M YMETh IIPUMEHSATH UX IIPH PEIICHUU 3a]a4;

— BJAJETh NOHATUSAMHU IIPU3Ma, apaJlJIeNICIUIE ] U IPUMEHSTh CBOMCTBA Mapajlieienunena
IIpU PELICHUH 3a/1a4;

— BJIAJETh NOHATHEM IPSAMOYTOJIBHBIN MTapaJuIeNeNUIe]] U IPUMEHSTH €T0 IIPU PELICHUH
3az1ay;



—  BJIAJIETh NOHATUSMU MTUPAMHU/IA, BUIBI TUPAMUJ, SJIEMEHTHI MPABUIHLHON TUPAMUJIBI U YMETh
MIPUMECHSITh UX MPU PEIICHUH 33/1a4;

— HMETh MPEJICTaBICHUE O TeopeMe Ditiepa,ipaBUIbHBIX MHOTOTPAaHHUKAX;

—  BIIQJICTh MOHSATHEM IUIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IIPUMEHSITh €T0 MPH
pEIICHNH 33]1aY;

— BJIAJICTh NOHATHSAMH TeJIa BpalleHus (IIIHHAD, KOHYC, Imap u cdepa), UX CCUCHUS U YMETh
MPUMEHSTh UX MIPH PEIICHUH 33]1a4;

— BJIAJIeTh NOHATUSMU KacaTelbHbIE MPSMBIE U IJIOCKOCTH M YMETh MPUMEHSThH U3MPH
pEIICHNH 33]1aY,

— HMMETh MPEJICTABJICHUS O BIIMCAHHBIX U ONMCAHHBIX Cepax U YMETh MPUMEHSTh UX TPU
pEIlIeHNH 33]1aY;

—  BJIAJIETh NOHATUSAMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJI BPAIICHUS U IPUMEHSATh UX MIPU
pEIICHNN 33]1aY,

— HMMETh MPEJICTABIICHUE O pa3BEPTKE MWINHAPA U KOHYCA, IUIOMIAIN TIOBEPXHOCTH IIWIMHAPA U
KOHYCa, yMETh IPUMEHSITh UX MPHU PEIICHUH 3a/1a4;

— WMETh MPEJCTABICHUE O TUIOIIAIN CPEPhl M YMETh IPUMEHSTE €T0 IPH PEIICHUH 3a/1a4;

— YMeTh pemaTh 3a7a9i Ha KOMOWHAITMYM MHOTOIPAHHUKOB U TEJl BPAICHUS;

— WMETh MPEJCTaBICHUE O TIOJOONH B IPOCTPAHCTBE M YMETh peliaTh 3a/1a4d Ha OTHOIICHHE
00BEMOB U TUIONIA/Iel TOBEPXHOCTEH MOJOOHBIX PUTYD.

B noeceomnesnoti scusznu u npu uzyueruu Opyeux npeomemos:

COCTaBIISITh C UCIOJIB30BAHUEM CBOMCTB F€OMETPUUECKHX (DUTYpP MATEeMATUYECKUE MOJETH s

pelIeHusT 3a/ad MPAKTUYSCKOTO XapakTepa W 3aJad M3 CMEKHBIX IUCIHILINH, HCCIEI0BATh

MOJTYYCHHBIC MOJICIIA ¥ HHTEPIIPETUPOBATH PE3yJIbTAT.

Bexkmoput u koopounamut 6 npocmpancmee

— Bnazners NOHATUAMM BEKTOPBI U UX KOOPJAUHATHI;

— YMETb BBINOJIHATH ONEPALNN HaJl BEKTOPaMU;

— HCHOJb30BaTh CKAISIPHOE ITPOU3BEACHNE BEKTOPOB IIPH PEIICHUH 3a/1a4;

— TPUMEHATh YPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHHS MEXKy TOUKaMH, YpaBHEHHE
cdepsl IpU pelIeHu  3a1a4;

— TPUMEHATH BEKTOPHI U METOJ KOOPJAMHAT B IPOCTPAHCTBE IPU PELICHUH 3a/1a4.

Hcmopua mamemamuxu
— HWwmerts npencraBineHue o BKIAA€ BbIIAIOIMIMXCA MATEMATUKOB B Pa3BUTHE HAYKH;
— TIOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.

Memoowvr mamemamuku

— MHcmonb30BaTh OCHOBHBIE METO/IBI JI0KA3aTEIbCTBA, MPOBOUTH JI0KA3aTEIHCTBO U BBHIOIHSTH
OTPOBEPIKEHHUE;

— TIPUMEHSITh OCHOBHBIE METOIbI PEIICHUST MAaTEMAaTHUECKUX 3a71a4;

— Ha OCHOBE MaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTEePH30BaTh KPacoTy H
COBEPIICHCTBO OKPYXKAIOIIET0 MUpa U MPOU3BEIACHHUIN UCKYCCTBA;

— TIPUMEHSTh TMPOCTEHINHE TPOrPaMMHBIE CPEICTBA H  AJIEKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPH PEIICHUH MaTeMaTHUECKUX 3a/1a4;

— I0JIb30BAThCS MPUKIAAHBIMU MPOTpaMMaMH U MPOrpaMMaMK CUMBOJIBHBIX BBIYUCIICHUN TSI
HCCIEIOBAHNS MATEMAaTHYECKUX OOBEKTOB.

OOvyarommiicst Ha 0a30BOM VPOBHE MMOJYYUT BO3MOKHOCTh HAVUUTHCS:

Yucnha u 6blpasrceHusn



- OIIEpUPOBATH Ha 0a30BOM  ypOBHE MOHATUAMUA: norapudm 4HUCIIa,
TPUTOHOMETPHYECKAsi OKPYKHOCTb, TPalyCHasi Mepa yIJia, BeIMUMHA yTIJia, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB, HMEIOLIUX
NPOM3BOJILHYIO BEITMYHHY;

— BBITIOJIHATH apI/I(l)MeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C OCJIBIMU U pallMOHAJIbHBIMU YHCJIAMU

— BBITIONHATh HECIIOKHBIE TPEeoOpa3OBaHUsl YHCIOBBIX BBIPAXKEHUH, COACPIKAIINX
CTEIEHU YUCEeI, TUOO0 KOPHU U3 YuCe, TN00 JToraprudMbl YUCET,

— CpPaBHHBATh paIlOHATIBHBIC YHCTIA MEXKTY COOOM;

— OICHUBATh U CpaBHHUBATHL C pAallMOHAJIbHBIMU YHUCIaMH 3HAUYCHHUA LCJIbIX cTereHen
qrcell, KOpHEH HATypalbHOM CTENEHU U3 YMCE, Jorapru(MOB YKCen B MIPOCTHIX CIydasx;

— OIICHUBAThb 3HAKN CMHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPETHLIX YIJIOB,

B noBceaHeBHOM KU3HU U IPU U3YyUEHUU JIPYTUX YUEOHBIX MPEIMETOB:

— BBIITIOJIHATD BBIYMUCIICHUA ITPHU PCIICHUHN 3a/1a4 ITPAKTUICCKOI'0O xapaKTepa;

— BBITIONHATh TPAKTHYECKUE pACueThl C HCIOJB30BAaHUEM IIPH HEOOXOAMMOCTH
CIIPAaBOYHBIX MAaTCPUAJIOB U BBIYUCIIUTCIbHBIX YCTpOI\/’ICTB;

— COOTHOCHUTH PealbHbIe BEJIMYUHBI, XapaKTEPUCTHUKU OOBEKTOB OKPY>KAIOIIETO MHUpa C
HNX KOHKPCTHBIMHA YU CJIOBBIMH 3HAYCHUAMU

— UCIIONIb30BaTh METOJbI OKPYIJICHHS, MPHUOIIKEHUS W TPUKUAKA TPU PEIICHUU
MMPAKTUYCCKUX 3aaa4 HOBCGI[HCBHOﬁ JKU3HU.

Ypasuenusn u nepasencmea

- Pemate panuoHanbHble, IIOKa3aTeNbHble W JIorapuMuyeckue ypaBHEHHUS U
HEPABEHCTBA, IIPOCTEHMIINE UPPALMOHAIBLHBIE U TPUTOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI,

- UCIOJIb30BaTh METOJbl PELICHUs YPaBHEHUH: NPHUBEIEHUE K BUIY «IIPOU3BEACHUE
PaBHO HYJIIO» WIH «4aCTHOE PaBHO HYJIIO», 3aMEHA IEPEMEHHBIX;

- HCIIOJIb30BATh METO MHTCPBAJIOB I PCIICHHUA HCPABCHCTB,

- n3o0paxaTb Ha  TPUTOHOMETPUYECKOM  OKPY)KHOCTH  MHOMKECTBO  pPELIEHUI
OPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHUH 1 HEPABEHCTB;

- BBINOJIHATE OTOOp KOpHEW ypaBHEHHH WM pelieHHi HEpaBeHCTB B COOTBETCTBUU C
AOMOJHUTCIIbHBIMUA YCJIOBHUAMU U OTPAaHUYCHUAMMU.

B noBceHEBHOM KU3HU U [TPU U3YYEHUH JPYTUX YUEOHBIX IPEIMETOB:

- COCTaBJIATh U pellaTh YPaBHEHUS, CUCTEMBl YPaBHEHUM U HEPABEHCTBA IIPU PELLIEHUHN
3a/1a4 JIpyrux y4eOHbIX PEAMETOB;

- HCIIOJIB30BATh YPaBHCHHUA W HCEPABCHCTBAa [JIA TIIOCTPOCHHUA U HCCICOOBAHUA
IPOCTEHIINX MAaTEMAaTHYECKUX MOJEIIEH pealbHbIX CUTYallMi NI NPUKJIAJHbIX 33]1a4;

YMETh HHTEPIPETUPOBATH IOJYYECHHBIH IIPU DPEIICHWM YPAaBHEHMs, HEPABEHCTBA WIIU
CHCTEMBI pe3yJIbTaT, OLEHUBATh €0 MPaBA0NoJ001e B KOHTEKCTE 3aJJaHHOM peabHON CUTyaluu
WJIU TIPUKIJIATHOM 33/1a4U.

Dyukyuu

- OnepupoBaTh NOHATUSAMH: 3aBUCUMOCTh BEJIMYMH, (DYHKIUS, apryMEHT U 3Hau€HUE
(GyHKIMH, O0JIACTh OIpEeNIeHUs] M MHOXKECTBO 3HaueHHH (QyHKIUH, rpaduk 3aBUCUMOCTH,
rpaduk QyHKIMU, HYIH QYHKLINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM
IPOMEXYyTKe, YObIBaHME Ha YHCIOBOM MPOMEXYTKe, HauOoJpllee M HauMEHblIee 3HAYCHHE
(YHKIIMM Ha YUCIOBOM NPOMEXYTKE, MepHoAudYecKass (yHKLUs, MEpHOA, YeTHAs M HedeTHas
byHKIUY;

- OTIEpPUPOBATH MOHATUSAMU: CTETICHHAS, JIoTapruMHUYecKas U Mmoka3aTeabHast GyHKINH,
TPUTOHOMETpHUUECKHE (PYyHKINH;

- OIpeNeNIATh 3HaueHue (PYHKLUU 110 3HAUEHHUIO apryMEHTa MpHU Pa3IHMUHBIX CIIOCOOax
3amanus QyHKIUH;

- CTPOUTH TPpaUKH U3yUCHHBIX (PYHKITUH;



- ONHUCHIBaTh O TpaduKy M B MpOCTEHIIMX ciaydasx 1o (opmyiie TOBEIACHHUE U
CBOICTBA (PYHKIWH, HAXOAUTH 10 TpaduKy GYHKINN HANOOIBIINE U HAMMEHBIIINE 3HAYCHUS;

- CTPOUTh JCKHM3 Tpaduka (YHKIUH, YIOBICTBOPSIONICH NPHUBEACHHOMY Ha0Opy
yCIoBHHA (IPOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HAUCHUE (PYHKLIMHU B 33JJaHHON TOYKE, TOUKH
9KCTPEMYMOB, HyYJIH (YHKLUH U T.1T.);

- pelmaTb ypaBHEHUs, IPOCTEHMIINE CUCTEMbl YpaBHEHUH, WCIHOJIb3Yysl CBOMCTBa
¢GyHKUMH 1 UX rpaduKOB.

B noBcetHeBHOM KHU3HU U IPU U3YYEHUH APYTHX YUYEOHBIX MIPEAMETOB!

- onpeneNnaTh Mo rpaukaM M HCHOJB30BATh Ul pEIIEHHs NPUKIAJHBIX 33434
CBOWCTBA pEAJIbHBIX IPOLECCOB M 3aBHCUMOCTEH (HAMOOJIbIIME W HAUMEHBIIUE 3HAYCHHUS,
NPOMEXXYTKH BO3pacTaHHs U yObIBaHUS (DyHKINHU, TPOMEKYTKH 3HAKOITOCTOSIHCTBA U T.IL.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW NMPAKTUYECKON CUTYallUY;

-ONpeeNsATh Mo TpaduKaM MPOCTEHUIINE XapaKTEPUCTHKH IMEPHOANYECKHX IIPOIIECCOB B
0610JI0TUH, SKOHOMUKE, My3bIKE, PAUOCBS3H U JIp. (aMILTUTYAa, IEPUO U T.I1.)

dnemenmol mamemMamuyeckozo aHanu3a

- OnepupoBarh MOHATUAMU: NPOU3BOIHAS (QYHKLUMHU B TOUKE, KacaTesbHas K rpaduky
GyHKIUH, TPOU3BOIHAS QYHKIUY;

- BBIUUCIIATh  NPOM3BOJHYK)  OJHOWIEHA, MHOIOWIEHa, KBaJApPaTHOIO  KOPHS,
IPOM3BOJIHYIO CyMMBbI (DYHKIIHIA;

- BBIUUCIIATh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIHMA M MX KOMOWHAIUH, HCIIONB3Ys
CIIPaBOYHbBIEC MaTepUaIbl;

- UCCIIeIOBaTh B IPOCTEHHIMX cly4yasX (QYHKIMA Ha MOHOTOHHOCTb, HAaXOAWUTh
HauOONbIINE ¥ HAUMEHBUINE 3HAYCHUS (YHKUUH, CTPOUTHh TpapuKd MHOTOWICHOB U
IPOCTENHIINX pallMOHAIBHBIX (DYHKIMI ¢ MCII0JIb30BaHUEM allapaTa MaTeMaTHYECKOr0 aHaJIN3a.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX IPEIMETOB:

- pemarh MpUKIaJHble 3aJayd U3 OHOJOruH, (PU3UKH, XUMHUU, SKOHOMUKH U JPYTHX
IPEMETOB, CBA3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTHK peallbHBIX MPOIECCOB, HAX0XKICHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHHUS U T.I1.;

- MHTEPIPETUPOBATH MOTYUYSHHbIE PE3YIIbTATHI.

Teopusa éepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

— OnepupoBaTh OCHOBHBIMU OMUCATENbHBIMH XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupMeTHIECKOe, MeTMaHa, HauOOoJIbIllee 1 HAaNMEHBIIIee 3HAUCHUS;

- ONEepUPOBATh TMOHATUSMHU: YacCTOTa W BEPOSATHOCTb COOBITHS, CIy4alHBII BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU;

— BBIUYHCIISATh BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YHCiIa HCXO/I0B.

B noBceaHeBHOM KU3HU U TPU U3YUEHUH JIPYTUX MTPEIMETOB:

- BBIYHCIISTH WM OLIEHUBATh BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

- BBIOMpATH MOJIXOASIINE METOIBI MTPEICTAaBICHHS U 00paOOTKU JaHHBIX;

YMETh pelllaTh HECJIOKHBIE 3a/1a4yil Ha IPUMEHEHHUE 3aKOHa OOJIbIIMX YHMCE B COLMOJIOTHH,
CTpaxOBaHHUM, 3PABOOXpPAHEHHUH, OOecredyeHHH OE€30MacHOCTH HACeJIeHHs B Ype3BbIUYalHBIX
CUTYalUAX

Texcmoegwie 3a0auu

— Pemrate 3a1aun pa3HbIX THUIIOB, B TOM YHUCJIC 33]]a4H MTOBBIMICHHOW TPYHOCTH;

— BBIOMpATh ONTUMAJIbHBIM METOJI PEllIeHUs 3a]]a4ui, paCCMaTPUBAasl pa3IMYHbIE METOIbI;

— CTPOMTH MOJENb PELICHUS 3aa4u, IPOBOIUTH I0Ka3aTeIbHbIE PACCYKICHUS;

— pemiath 3a7a4u, TpeOyOIMe nepedopa BapuaHTOB, IPOBEPKH YCIOBUH, BEIOOpA
ONTUMAJILHOTO PE3yJIbTAaTA;



— aHaJIM3MPOBATH M UHTEPIIPETUPOBATH PE3YyIbTAThl B KOHTEKCTE YCIOBHUS 3a7a4H, BEIOUPATh
peleHusl, He MPOTUBOPEYAIINe KOHTEKCTY;

— TEepEeBOAMTH MPH PEUICHUH 33a1a4l HHPOPMAIIHIO U3 OJHON (OPMBI B IPYTYIO, UCTIONB3Y S
IIpU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, IpauKu, TUarpaMMsl;

B noseceonesHoll scusHu U npu u3yHeHuu Opyeux npeomemos:

— pemiaTh NPaKTHYECKUE 3a/1a4M U 33/1a4M U3 APYTUX IPEIMETOB.

T'eomempus

- OnepupoBaTh MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTh B  IPOCTPAHCTBE,
NapajuIeIbHOCTh U MEPIIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEHH;

- IIPUMEHSATH JJIs pelleHus 3aJa4 reoMeTpuyeckue (akThl, €CIM YCIOBUS NPUMEHEHUS
3aJaHbl B IBHOH (opme;

- pemaTh 3aJa4d Ha HAXOXKICHHWE TE€OMETPHUYECKUMX BEJIMYUH IO o0pasuaM Win
JIrOpUTMaM;

- nenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXXU U3 PUCYHKOB OOBEMHBIX (UIyp, B TOM YHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

- W3BIICKaTh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATH MHPOPMAILIUIO O TEOMETPUIECKUX
¢durypax, IpeAcTaBICHHYO Ha YepTexax;

- IOPUMEHATh TeoMeTpuueckue (akTbl JUIsl pelleHus 3axady, B TOM YHCIe
MPEIOIArafoIIuX HECKOIBKO [IaroB PemieHs;

- OIMCHIBATh B3AaUMHOE PACTIONIOKEHHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

- (GbopMyIMpOBaTh CBOMCTBA U IPU3HAKU QUTYD;

- JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKIACHNUS;
BJAJIeTh CTAaHAAPTHOM KiaccupUKalMed MPOCTPAHCTBEHHBIX GUryp (IHpamMuIbL,
IIPU3MBI, TApaJUIEICIUIIE Ib);

- HaXOJUTh OOBEMBI H IIJIONIATU TTOBEPXHOCTEH IeOMETPUIECKHX Tell ¢ IPUMEHEHUEM
bopmyur;

- BBIUUCIIATH PACCTOSHUS U YTIIbI B TPOCTPAHCTBE.

B noBceHEeBHOI KU3HU U TTPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- HCTIOJIh30BaTh CBOMCTBA TE€OMETPHUECKUX (PUTYp JUIS PEHICHHUS 3a/1a4 MPaKTHIECKOTO
XapakTepa M 3aJ1a4 U3 Apyrux o0sacTeil 3HaHUi.

Bekmopul u koopounamut 6 npocmpancmaee

— OmnepupoBath MOHATHSAMH JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIh
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXIy BEKTOpaMH, CKaISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;

— HaXOJUTh PACCTOSHUE MEXIY ABYMsI TOYKAMH, CYMMY BEKTOPOB M TPOW3BEICHUE
BEKTOpPA Ha YHCII0, YTOJI MEXTy BEKTOPaMH, CKAISIPHOE MMPOU3BEACHHE, PACKIIABIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTh MPOCTeHIINE 3aJa4i BBEACHUEM BEKTOPHOTO Oa3uca.

O6vqa10m1/n7lc;1 Ha VPHVGHCHHOM YPOBHEC NOJYYUT BO3MOKHOCTb HAYUHMTHCA:

Dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

JocTtrxenne pe3yapTaToB

— CB0060JHO OMepUpOBaTh MOHATUSAMU: KOHEYHOE MHOKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IIepecedeHue, 00beIMHEeHNE U Pa3HOCTh MHOXKECTB, YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ, OJYHUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, rpaduaecKoe MpeICTaBICHUE MHOKECTB Ha KOOPIUMHATHON MIIOCKOCTH;

— 3aJjaBaTh MHOXXECTBA MEPEUHUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM;



OIIEpPUPOBATH MOHATUSMHU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOLIETr0 YTBEPKI€HUS, KOHTPIPUMED;
IIPOBEPATH MPUHAJIEKHOCTD DJIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceyeHrne 1 00beAMHEHNE MHOXKECTB, B TOM UHCIIE IPECTaBICHHbIX
rpaduuecKy Ha YUCIOBOM MPSAMON M HA KOOPIAUHATHON TIIOCKOCTH;

IIPOBOAMTD JJOKA3aTEeIbHbIE PACCyKIEHUS 111 000CHOBAaHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJBb30BaTh YHMCJIOBBIC MHOXXCCTBA HA KOOp,Z[I/IHaTHOI‘;I HpHMOI\/'I Hn Ha I(OOp,Z[HHH.THOfI
INIOCKOCTH AJId OIMUCAaHUA PCAJIBbHBIX IMPOLCCCOB U SIBJ'IGHI/II\/'I;

MMPOBOAUTL HOKA3ATCJIBHBIC PACCYKIACHUA B CUTyallUAX IIOBCEIHEBHOM JKU3HU, IIpU PCIICHHUU

3a/1a4 U3 Ipyrux IpeIMeTOB

OIIEpUPOBATh IIOHATHUEM OIIPEAEICHUS, OCHOBHBIMU BUJAMH OIIPEIEIICHUNA, OCHOBHBIMU
BHUJIAMU TEOPEM;

IIOHUMATb CyTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA;

OIEPUPOBATH ITOHATUSAMHU CYETHOTO U HECUETHOI'O MHOXKECTBA;

IIPUMEHATHh METOJ] MaTEMAaTUIECKON MHAYKIUY IS IPOBEACHUS PACCYKICHUN U
JI0KAa3aTeJIbCTB U IIPU PEILICHUH 3a1a4.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

HCITOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK M SI3BIK JIOTUKH JIJIS1 OTIMCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.

Yucna u evipasicenus
JocTtrxeHne pe3yapTaToB

CB00OHO OMEpUPOBATH MOHATUSIMU: HaTypajJIbHOE YHCIIO0, MHOKECTBO HATYPAJBHBIX YHCE,
1[eJI0€ YHUCII0, MHOKECTBO LIETIBIX YKCeN, OOBIKHOBEHHAS IPOOb, AeCATUYHAS IPOOH,
CMEIIaHHOE YHCII0, PAIMOHATBHOE YHCII0, MHOKECTBO PallMOHATBHBIX YUCET,
HPPALMOHATIEHOE YHUCIIO, KOPEHb CTETIEHU N, IEUCTBUTENBHOE YUCIO, MHOKECTBO
JEHCTBUTEILHBIX YHCEJ, TeOMETPUUECKAsi HMHTEPIPETAIHSI HATYPATbHBIX, IIEJIBIX,
palMOHANbHBIX, I€UCTBUTEIbHBIX YHCEIT;

MMOHUMATh U OOBACHITH PA3HUILY MEX]Ty TTO3UIIMOHHON Y HETIO3UITMOHHOW CHUCTEMaMH
3aMucy YHCET;

MEPEBOIUTH YMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;
JTIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JETUMOCTH CYMMBI U IIPOU3BEACHUS TPU
BBITIOJIHEHUH BBIYMCIICHUHN U PEIICHUHU 3a/1a4;

BBITIOJTHSITH OKPYTJICHHE PAllMOHATBHBIX U UPPAIMOHATBLHBIX YUCEN C 33ITaHHONW TOYHOCTHIO;
CpPaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU CITIOCOOAMH;

YHOPSA0YUBATh YKCIIA, 3aMCaHHbIE B BUJIe OOBIKHOBEHHOMN U IECATUYHOM ApoOu, Yncia,
3aMMucaHHbIe ¢ UCTIONB30BaHNEM apu(PMETUIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
Ootpire 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6aMu 1 UCITOJIB30BaTh UX MPH PEIICHUH 3a]1a4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BRIPAXKEHUI, COJIEpKAIINX ACHCTBUTEIbHBIC
YHUCa, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJTHSITh CTAHIAPTHBIE TOXKICCTBEHHBIE TIPE0OPa30BaAHUS TPUTOHOMETPHUECKUX,
norapu()MUUECKHX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJHATH U OOBSCHATH CPaBHEHHE PE3YJIbTaTOB BBIYUCICHUN NIPU PEILICHUHU MPAKTUYECKUX
3a/1a4, B TOM YHUCJIE MPUOIMKEHHBIX BEIUUCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHEHUI;
3aMHCHIBATh, CPABHUBATH, OKPYTIISTh YUCIOBBIE TaHHBIE PEATbHBIX BEJTUUUH C
MCIOJIb30BAHNUEM PA3HBIX CUCTEM U3MEPEHMUS;

COCTaBJISAITb W OLCHUBATH PA3HBIMU croco0aMy  YHCJIOBBIE BBIpAXKCHUSA TIpU PCIICHUU

MPaKTUYECKHX 3aJa4 U 3a[a4 U3 IPYTUX yU4eOHBIX MPEIMETOB



CBOOO/THO OTIEPUPOBATH YUCIOBBIMU MHOKECTBAMU NIPH PEILICHUH 33]a4;

MOHUMATh MPUYUHBI K OCHOBHBIE HJICH PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIaJIETh OCHOBHBIMHU TIOHSATHSIMH TEOPHH ACTUMOCTH IIPH PEIICHUN CTaHIAPTHBIX 33124
UMeTh 0a30BbI€ MPECTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHUCET;

CBOOO/THO BBITIOJIHATH TOKICCTBEHHBIE IPEOOPAa30BAHMSI TPUTOHOMETPHUYECKHUX,
norapu(MHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIasneTh popmyioit 6mHomMa HetoToHa;

IIPUMEHSITH [IPU PELIEHUHU 33]1a4 TEOPEMY O JIMHEHHOM npeactasiaeHund HO/L;
MPUMEHSTH MPH pereHny 3a1ad Kutaiickyio TeopeMy 00 ocTaTkax;

MIPUMEHSTH MPH PeleHnH 3a1ad Manyto teopemy Depma;

YMETb BBINOJIHATH 3aIMCh YHCJIa B TO3UIIMOHHON CUCTEME CUUCIICHUS;

MIPUMEHSATH MIPH PEIICHUN 33729 TEOPETHKO-YHCIOBbIC (DYHKIMH: YHCIIO M CyMMa JACTUTENeH,
¢bynkumio Diinepa;

MPUMEHSTH MIPH PEILICHUH 33J1a4 IeTHbIe Apo0u;

OPUMEHSTDH MPU PELICHUN 33AaYMHOTOWICHBI C ICHCTBUTELHBIMU H LIEJIBIMH
Kod(purmenTamu;

BJIAJI€Th MOHATUAMU NPUBOJUMBIN M HEIPUBOIUMBIN MHOTOUJIEH U IIPUMEHSTh UX IIPU
pEelIeHNH 331y,

MPUMEHSTH MPH pemeHnd 3a1ad OCHOBHYIO TEOpEMY areOpsl;

IPUMEHATh IPU PELICHHM 3axad Mpocreiinne (YHKIUUM KOMIUIEKCHOH HEepeMEeHHON Kak
reOMETPUUECKUE TPEOOpa3OBaHHUA.

Ypa(menuﬂ U Hepaesencmea
I[OCTI/I)KCHI/IG PE3YIbTAaTOB

CB000/1HO OMEpUPOBATh MOHATUSMH: YpaBHEHUE, HEPABEHCTBO, pABHOCHIIbHBIE YPaBHEHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBISIOIIEECS CIECICTBUEM JIPYTrOro YpaBHEHUS, YPaBHECHMS,
PaBHOCWIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPEOOpa30BaHNs yPaBHEHUH;

peuiaTh pa3sHble BUABI yPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-# cTenenei, IpoOHO-pallMOHATIBHBIE U UPPAIlMOHAIIEHBIE;

OBJIaJIETh OCHOBHBIMU THIIAMH [TOKa3aTEIbHBIX, TOTaPUPMUUECKHUX, UPPALIHOHATbHBIX,
CTEIIEHHBIX YPABHEHU U HEPABEHCTB U CTAHJAPTHBIMU METOJAMU UX PELICHUN U IPUMEHATH
WX TIPU PELICHUH 33/1a4;

IIPUMEHATH TeopeMy be3y k peneHnio ypaBHEHUI;

IIPUMEHATH TeopeMy BueTa [uist peleHns HEKOTOPBIX YPaBHEHHUI CTEIIEHH BBILLE BTOPOH;
MIOHUMAaThb CMBICI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIBHBIX ITPE0OPa30BaAHUAX
YPaBHEHUU U yMETh UX JI0KA3bIBaTh;

BJIa/IETh METOJIaMU PELLIECHUS YPaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METO/1
peleHust 1 000CHOBBIBAaTh CBOI BBHIOOD;

MCIOJIb30BaTh METOJI MHTEPBAJIOB JUI PELICHUS HEPABEHCTB, B TOM YHCIIE APOOHO-
palMoOHaIbHBIX U BKJIIOYAIONIUX B c€0s1 MppalliOHAIbHbIE BBIPAKEHMS,;

peuiath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U X CHUCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTOIaMu;

BJIAJIETh PA3HBIMU METOJIAMM JI0KA3aTEIbCTBA HEPABEHCTB;

penaTh YpaBHEHHMs B LEJIbIX YHACIIAX;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€MbIE YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CUCTEMAMU;

CBOOOHO UCIIOJIb30BaTh TOKECTBEHHBIE TIPE0OPa30BaHus MIPH PEIICHUH YPAaBHECHUNA U
CUCTEM ypaBHEHUI

B nogceonesHoil scuznu u npu uzyuyeHuu Opyux npeomemos:



— COCTaBJIATh U pellaTh ypaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIEHUU 3a7a4 APYyTUX
y4eOHBIX IPEIMETOB;

—  BBIIOJHATH OLIEHKY NPaBA0NOA00Ms Pe3yIbTaTOB, NOJYYaeMbIX IIPU PEIICHUH pa3IMYHbIX
YPaBHEHHIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3aay APYTHX Y4eOHBIX IPEIMETOB;

— COCTaBJISITh U peIIaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IIPU PEILIEHUH 3a7a4
APYTUX y4eOHBIX IPEAMETOB;

— COCTaBJISTh YpaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCBIBAIOINE PEATbHYIO CUTYyalUI0
WM NIPUKJIAHYIO 33a]ja4y, MHTEPIPETUPOBATh NIOJyUYEHHbIE PE3YJIbTATHI;

UCIIO0JIb30BaTh POTrPAMMHBIE CPEACTBA IPU PEIIEHUH OTAEIbHBIX KIACCOB YPaBHEHUH 1

HEPABEHCTB

— cBOOOJIHO OIpeNENATh TUIl U BBIOUPAaTh METO/1 PEIIEHUS II0Ka3aTEeIbHbBIX U
norapu(pMHUUECKUX YpPaBHEHUN 1 HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO pellaTh CUCTEMbI JIMHEMHBIX YpaBHEHUH;

— pelaTh OCHOBHBIE THIIbI YPABHEHUI U HEPABEHCTB C MapaMeTpaMu;

— TPUMEHATH NPU pelleHuH 3a1a4 HepaBeHcTBa Komm — byHsakoBckoro, bepHyy;

— HUMETb NIPEACTABIECHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTEIICHHBIMHU.

Dyukyuu

JlocTrkeHus pe3yJIbTaToB:

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (YHKINH,
00J1acTh OnpeiesIeHHsI 1 MHOXKECTBO 3HaYeHUH (QYHKIMHU, rpaduK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYIM GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YUCIOBOM IIPOMEKYTKE, HAaMOOJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(YHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, IeproandecKas QyHKIHS, IEpUO, YeTHASL U HEUETHAs
(GYHKIMU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHUH 3a/1a4;

— BIIQJIETh MOHATHEM CTeTeHHast QyHKIHS; CTPOUTH €€ TpadUK U yMeTh IPUMEHSATh CBOHCTBA
CTETIeHHON (PYHKIIMU TPU PEIICHUH 3a/1a4;

— BJaJIeTh NOHATUSAMHU MOKa3aTeNbHAas (PyHKINS, SKCIIOHEHTA; CTPOUTH UX TpaduKU U YMETh
IIPUMEHSTH CBOICTBA MOKa3aTeIbHON (PYHKLIMH MIPH PEILICHUH 33]1a4;

—  BIIQJIETh MOHSATHEM JIoTapumuyeckast pyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh
cBOiicTBa Jorapudmuueckoi GyHKIUH PU pELICHUH 3a/1a4;

— BJIQJIETh NOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH UX TPaQUKH U YMETh
MIPUMEHSATH CBOICTBA TPUTOHOMETPUYECKUX (PYHKLUH MPH peIIeHUH 3a]a4;

— BIIQJIETh OHATHEM OoOpaTHas (PyHKIUS; MPUMEHSTh 3TO MOHATHE TP PEIICHUH 33/1a4;

— TPUMEHATH IPU PEIICHUH 3aJ]a4 CBOMCTBA (PYHKIMIA: YETHOCTh, IEPUOTUIHOCTD,
OTrPAaHUYEHHOCTB;

— TPHUMEHATH NPH PEIIeHUH 3a]1a4 IpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;

—  BJIQJIETh NOHATHSAMHU YHUCIIOBAs MOCIE0BATEILHOCTD, apU(PMETHUECKas U TeOMeTpUIecKas
MIPOrpeccusi;

— TPHUMEHATH NPH PEIIEHUH 3a]1a4 CBOMCTBA U MPU3HAKH apU(PMETHUECKON U reoMeTpUYecKon
IIPOrPECCUN.

B noeceonesnoti scuznu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

— OHpeAensaTh N0 rpadukaM U UCIOIb30BaTh AJIs PEIICHUs PUKIAIHBIX 3a]1a4 CBOMCTBA
peanbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOJIbIINe U HAMMEHBIINE 3HAYCHHS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUYKH NIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTyaLUH;.

onpeneNniaTh MO TpapukaM MNpoCTeHIINEe XapaKTepUCTUKHU MEPUOANYECKHX MPOIECCOB B

OMOJI0TUH, SKOHOMHKE, My3bIKE, PAJJUOCBSI3U U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)

— BJAJETh NOHATHEM aCUMITOTHI U YMETh €r0 MPUMEHSTH [P PELICHUHN 33/1a4;



— TNPUMEHATH METO/bI peIlieHus MpocTeHmnx auddepeHnnanbHbIX YpaBHEHUH IEPBOTO U
BTOPOTO MOPSAIAKOB.

Dnemenmol Mamemamuiecko2o aHaIu3a

JlocTroKeHMsI pe3yJIbTaToB:

— Bnaners noHsiTHEM OECKOHEUHO yOBIBAIOIIAs TEOMETPUUIECKAsS IPOTPECCHUS i YMETh
MPUMEHSTH €ro TIPU PEIICHUH 3a/1a4;

— TPUMEHSATH JJI PEIIeHUs 3a7]a4 TEOPHUIO MIPEJIeIIOB;

— BJIaJIeTh NOHATUSAMU OECKOHEYHO OOMBINHE U OECKOHEYHO Majble YHCIOBBIE
MOCIIEZIOBATEILHOCTH M YMETh CPABHUBATH OECKOHEUHO OOJIBIITNE U OECKOHEUHO MaJIbie
MOCJIeIOBATEIIbHOCTH;

—  BJIaJIeTh NOHATUSAMU: MTPOU3BOHAS PYHKIIUHN B TOUKE, IPOU3BOIHAS (DYHKIIUY;

—  BBIYUCIISITH POU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIHMIA U MX KOMOWHAIIHIA,

— WcclnenoBath (GYHKIMKA HA MOHOTOHHOCTb U OKCTPEMYMBIL;

— CTPOWTH rpa)¥iKu ¥ MPUMEHSATH K PEUICHHIO 3a7a4, B TOM YHCIIE C TapaMEeTPOM;

— BJIAJICTh IOHATHEM KacaTeJIbHAs K rpaduKy (GYHKIIMHA U YMETh IPUMEHSTDH €TI0 IIPH PEIICHUN
3ajaq;

— BJaJIeTh NOHATUSAMU NIEpBOOOpa3Has QyHKIHUs, ONPEeACTCHHBIA HHTETPAT;

— npuMeHsATh Teopemy Herotona—Jleiibnuiia u ee cneacTBUs Il pEIICHUS 3a/1a4.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

— pelaTh NPUKJIATHBIC 3a1a4H U3 OMOJIOTUH, (PU3HKH, XUMUHU, SKOHOMUKH H JPYTUX
MPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTUK MPOIIECCOB;

WHTEPIPETHPOBATH IMOTYICHHBIE PE3yIbTaThI

— CBOOOJIHO BIIJIETh CTAHIAPTHBIM aIapaToM MaTEeMaTHYECKOTO aHAIN3A ISl BEIYUCICHHS
MIPOU3BOIHBIX (PYHKIIMH OJHON TIEpPEMEHHOIH;

— cBOOOJIHO MPUMEHSTH anmapaT MaTeMaTHYECKOTO aHaN3a I UCCIIeIOBaHMS (PYHKIIHA U
MMOCTPOCHHUS TPa(PUKOB, B TOM YHCJIC UCCIICIOBAHUS HA BBITYKJIOCTH;

— OIepUpPOBaTh MOHATHEM IEPBOOOPA3HON (BYHKIIMH JIJISl PEIICHUS 32,134,

— OBIIQJICTh OCHOBHBIMU CBeACHUSIMH 00 nHTerpaine Herorona—JIeitOHmIIa 1 ero mpocTenmmx
MIPUMCHECHHUSIX

— OIEepUpPOBATh B CTAHJAPTHBIX CUTYANUSAX MPOU3BOJIHBIMHU BBICIITUX MTOPSTKOB;

— YMeTh IPUMEHSTH IIPH PEIICHUN 33]1a4 CBOHCTBA HEMPEPHIBHBIX (YHKITHH;

— yMeTh IPUMEHSTH MPH PEIICHUH 33]1a4 TeopeMbl BeliepmiTpacca;

— yYMETb BHINOJHATH MPUOIKEHHBIE BBIYUCICHUS (METOIbI PEIICHUs] YPaBHEHUH, BBIYUCIICHUS
OTIpEeICTIEHHOTO UHTETpaa);

— YMeTh IPUMEHSTH MPUIIOKECHNE TIPOU3BOTHON U ONIPEICTICHHOTO HHTETPpaIa K PEIICHUIO
3aJ]a4 €CTeCTBO3HAHUS;

BJIQJICTh TOHSATUSMHU BTOpas TPOW3BOAHAS, BBINYKIOCTh rpaduka (GyHKIHM H yMETh

UCCIIeIOBaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopu}l eeponmuocmeﬁ u cmamucmuka, j1ocuKka u Komﬁuuamopuka

JlocTrkeHus pe3yJIbTaToB:

— OmnepupoBaTh OCHOBHBIMH OIUCATEIbLHBIMHU XapaKTepUCTUKaMU YHCIOBOTO Habopa,
MOHATHEM I'eHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 HEeE;

— ONepupoOBaTh MOHATUSAMH: YACTOTA U BEPOSITHOCTH COOBITUS, CyMMa U TIPOU3BE/ICHHE
BEPOSITHOCTEM, BEIYUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETa YHCIIa UCXOJIOB;

— BJaJIeTh OCHOBHBIMU MOHITHSIMH KOMOMHATOPUKU U YMETh UX MIPUMEHSTH [P PEIICHUN
3a/1ay;

— HWMETb NpeCTaBIeHUE 00 OCHOBaX TEOPHUH BEPOSITHOCTEH;



HWMETh MIPEACTABICHUE O IUCKPETHBIX U HEMPEPBIBHBIX CIIyYalHBIX BEJIMYMHAX U
pacnpenesieHus X, O HE3aBUCUMOCTH CIIyYalHbIX BEJINYHH;

HMMETH MPEJCTABICHUE O MATEMATUYECKOM OKUJAHUU U JUCIEPCUH CITyYalHbIX BEJIMYHH;
HMMETH IIPEACTABICHUE O COBMECTHBIX PACIPENAECICHUAX CIyYalHbIX BEIUYUH;

MMOHUMATh CyTh 3aKOHA OOJBIINX YHCEN M BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
HMMETh IIPEACTABICHUE O HOPMAJIIBHOM PACIPEACIICHUU U IPUMEPAX HOPMAIIBHO
pacnpeesieHHbIX CTy4YailHbIX BEIUYUH;

HMMETH MPEJCTABICHUE O KOPPEJSIIIUU CIIy4allHbIX BEJTUYMH.

B nogceonesHoll scuzHu 1 npu uzyuyeHuu Opyux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH COOBITHH B peaJIbHOfI KU3HU,

BBIOMPATHh METO/IbI MMOXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

UMETb MPEJCTABICHUE O IEHTPAIbHON NpeeIbHON TeopeMe;

UMETb MPEJCTAaBICHHE O BBIOOPOUYHOM K03 (ppHLIMEeHTE KOpPENsSLUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTUUECKUX IMIIOTE3aX U MPOBEPKE CTATUCTUYECKOI TUIOTE3Hl,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

UMETh MPEJICTABICHUE O CBA3U SMIMPHUCCKUX U TEOPETUIECKUX PACIPE/ICICHUIA;

UMETh NPEJICTaBICHUE O KOAUPOBAHNY, IBOMYHON 3aICH, TBOMYHOM JICPEBE;

BJIJICTh OCHOBHBIMH HOHATHAMH TeopuH rpados (rpad, BepumHa, pedpo, CTeNeHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHSATh UX MPH PEILICHUH 33]a4;

UMETh MPEJCTABIICHHUE O JCPEBBSIX U YMETh IPUMEHSTH IPH PEIICHUH 33/1a4;

BJIQJICTh MOHSITHEM CBSI3HOCTh M YMETh IIPUMEHSATH KOMIIOHEHTHI CBS3HOCTH TIPU PEIICHUT
3ajay;

YMETb OCYIIECTBIATH IyTH M0 pedpam, 00Xx01bl pedep U BepIInH rpada;

UMETb MPEJCTAaBICHUE 00 3MUJIEPOBOM M FaMHIBTOHOBOM ITyTH, UMETh PEACTABICHUE O
TPYAHOCTH 3a7[au¥ HAXOXICHUS TaMITbTOHOBA ITyTH;

BJIAJICTh MIOHSTUSIMA KOHEYHBIE ¥ CYETHBIE MHOXKECTBA U YMETh MX MPUMEHSTh IPH PELIICHUH
3ajay;

YMETh IPUMEHSTh METO MaTeMAaTUYEeCKON MHIYKIINY;

YMETh IPUMEHSTh TPUHIUT [{puxJie mpu pemeHnn 3aaad.

T'eomempusn

Nwmets npencTasienre 00 akCHOMaTHYECKOM METO/IE;

BJIAJIETh NOHATHUEM T€OMETPUYECKHE MECTA TOUYEK B IPOCTPAHCTBE U yMETh IPUMEHSATh UX
JUIsl pellieHus 3a/1a4;

YMETb IPUMEHSATH U1l PELICHUs 3a7a4 CBOKCTBA INIOCKUX U JABYTPAaHHBIX YTIIOB,
TPEXTPAHHOTO YTJia, TEOPEMbI KOCUHYCOB M CHHYCOB JJIsI TPEXTPAHHOTO YIJia;

BJIAJIETh MTOHATHEM MEPIECHIUKYIISIPHOE CEUEHUE NIPU3MBI U YMETh IPUMEHSATH €TI0 IIPU
pelIeHny 3a/1ay;

HMMETH NIPECTaBICHUE O JBONCTBEHHOCTHU IIPaBUIIbHBIX MHOTOIPAHHUKOB;

BJIAJIETh NOHATUSAMH LEHTPAIBHOE U MAapaJLIEIbHOE NPOEKTUPOBAHNE U IPUMEHSATD UX IIPH
IIOCTPOCHHUH CEYEHUH MHOTOTPaHHUKOB METOAOM IIPOEKLIN;

HMMETH NIPEJCTaBICHUE O Pa3BEPTKE MHOTOIPAHHMKA U KpaTYaullleM ITyTH Ha TIOBEPXHOCTU
MHOI'OTPaHHUKA;

VMMETH NPECTaBICHUE O KOHNYECKUX CEUEHUSX;

UMETb MPEJCTABICHHUE O KacalolMxcs chepax 1 KOMOMHAIMM TEJl BPALCHUS U YMETb
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

MPUMEHSTH MPH PEIICHUH 33729 (OPMYITY pACCTOSHHS OT TOYKHU J0 TUIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMH 3aJJaHUs TIPSMOM yPAaBHEHUSIMU M YMETh IPUMEHSTH MIPH
pELICHNN 3a/]ad;



— HNPUMCHATH IIPU PCUHICHUM 3ala4 U JOKA3aTCIbCTBC TCOPEM BGKTOpHBIﬁ METOO U METOJ
KOOpJIMHAT;

— HWMEeTh NpeCTaBIeHUE 00 akCHoMax 00beMa, MPUMEHSATH (POPMYIIBI 00BEMOB
NPSMOYTOJIBHOTO MapajjieIenuIie a, IpU3Mbl U IUPpaMUIbL, TETpasapa Ipy PELICHUY 3a/1a4;

— TPUMEHATH TEOPEMBI 00 OTHOIIEHUAX 00BEMOB IIPH PEIICHNUH 33]1aY;

— TPUMEHATH UHTETpall JJi BBIUUCICHHSI 00bEMOB U IIOBEPXHOCTEN TeJ BpalleHMs,
BBIYUCIICHUS IJIONIAU chepruecKoro mosica 1 00bemMa mapoBoro CIos;

— UMETh NPEACTaBICHUE O ABIKCHUSAX B MPOCTPAHCTBE: MapaiieIbHOM MEPEHOCE, CUMMETPHH
OTHOCHTEJILHO IJIOCKOCTH, IICHTPAIIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEIIBHO TPSIMOH,
BUHTOBOW CUMMETPHH, YMETh MIPUMEHSITh UX MPHU PEUICHUH 3a/1a4;

— HMETh NPEJACTABJIECHUE O TUIOLIAA OPTOTOHAJIIBHOW MPOEKIHUH;

— HMCTDb IIPEACTABJICHHUEC O TPEXI'PAHHOM U MHOT'OI'PAHHOM YTJIC U IPUMCHATH CBOMCTBa
IIOCKHUX YIJIOB MHOT'OI'paHHOI'0 yIJjia Ipy PCIICHHUH 3a1a4,

— HMMETh MPEJICTABICHUS O MPEOOpa3OBaHUH OO0, TOMOTETHH U YMETh IPUMEHSTh HX TPU
pElIeHNH 33]1aY;

- YMETH p€HIaTh 3a1a4i Ha IIJIOCKOCTU METOJaMU CTCPCOMCTPUH

YMETbh IPUMEHSTH (HOPMYJITBI 00BEMOB IPHU PEIICHUH 33/1a4.

Bexmopul u koopounamut 6 npocmpancmee

JlocTrkeHus pe3yJIbTaToB:

— Butagers NOHATUSAMH BEKTOPHI U UX KOOPAWHATHL

— yYMETb BBIIOJHATH OIIEpal[Uu HaJl BEKTOPAMU;

— HCIIOJIB30BAaTh CKAJSIPHOE IIPOU3BECHUE BEKTOPOB IIPU PELICHUH 3a/1a4;

— IPHUMEHATh YPaBHEHUE IJIOCKOCTH, (OPMYILy PACCTOSTHUSI MEXKly TOUKaMH, YpaBHEHHUE
cdepsl IpU peLIeHUH 3aay;

— IPUMEHATH BEKTOPHI U METOJI KOOPAMHAT B IPOCTPAHCTBE IIPU PELICHUU 3a]1a4

— HaXoAHuTb 00BeM mapajiyiCJaCItIiCia 1 TeTpasipa, 3alaHHbIX KOOpAWHATAMU CBOHUX BCPUINH,
— 3a/laBaThb NPAMYIO B IIPOCTPAHCTBE;

— HaXoIUTb paCCTOAHUC OT TOYKU OO0 IMIJIOCKOCTH B CUCTCME KOOPAWHAT,

HaxXoAuTh pacCTOAHHUEC MCKAY CKPCIIHUBAIOIIUMHUCA TMPAMBIMH, 3aJaHHBIMA B CHUCTEMC
KOOpAUHAT.

Memoovt mamemamuxu

JlocTr>keHus pe3yJIbTaToB:

- IMETh TPEJICTABIICHNE O BKJIAJIE BHITAIOIINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun

— HCIOJIb30BaTh OCHOBHBIE METO/IBI JIOKA3aTeIhCTBA, POBOIUTH JI0KA3aTEIHCTBO U BHIIOIHSITH
OIIPOBEPIKEHUE;

— TPUMEHSTh OCHOBHBIE METOIbI PEIICHUSI MAaTEMaTHUECKUX 3aa4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPO/JIE XapaKTEPU30BaTh KPACOTY U
COBEPIICHCTBO OKPYKAIOIIETO MUPa U MPOU3BEICHUN UCKYCCTBA;

— TPUMEHSTH MPOCTEHIIINE MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPU PEILICHUH MaTeMaTUYECKUX 3a/1a4;

MOJIb30BAThCS MPUKIATHBIMU TMPOrpaMMaMH U TMPOrpaMMaMH CHUMBOJIBHBIX BBIYUCICHUH st

HCCIEAOBAHUS MATEMATHYECKHX OOBEKTOB

— TPUMEHATHh MAaTEeMAaTHYECKUE 3HAHMS K UCCIICTOBAHHUIO OKPYIKAIOIIETO MUPA
(MonenupoBaHue (PU3MUIECKUX MPOIECCOB, 3aJa4l SKOHOMHKH).



Conep:xanue THCHHIUTHHBI (377 4.)
1 cemecTp

BekTopbl 1 KOOpAUHATHI B ipocTpancTie (12 4.)

IlonsiTue BekTOpa B IPOCTPAHCTBE, ACUCTBUS C BekTOpamMu. KomIuiaHapHbIE BEKTOpHI.
[TpakTnueckast padora Ne 1 «JleiictBus ¢ Bekropamu». KoopauHaThl TOYKM U KOOPAUHATHI
BekTopa. CkaispHOoe mnpousBeneHHe BeKTOpoB. Ilpaktuueckas pabora Ne 2 «CkamsipHoe
IIPOU3BENICHUE BEKTOPOBY.

DJieMeHThI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH (4 4.)
MuoxecTBo. Onepanuu HaJl MHOKECTBAMU. DJIEMEHThI MaTEMAaTUYECKON JIOTUKH.

Yucaa u Beipaxkenus (18 4.)

Llenble, panvoHaNbHbIE W JIEHCTBUTENbHBIE YHCIA. APUPMETHUECKHH KOpEHb HATypaJbHOU
crenieHd. CTeNeHb C pallMOHAIBHBIM M JACUCTBUTEIBHBIM IIOKa3areiaeM. PemieHue 3amay Ha
npuMeHeHue cBoicTB creneHeil. [lpaktuueckass pabora Ne 3 «JlelicTBUTENbHBIE YHCHAY.
Jlorapugm. CpoiictBa norapudmos. JlecaTuunble U HaTypajibHble jorapudmsl. [Ipakrudeckas
pabota Ne 4 «CoiicTBa jorapudMoBy.

OcHoBbI TPUTOHOMeETpPHH (26 4.)

Panuannas Mepa yria, mOBOpPOT TOYKM BOKpPYr Hauana KoopauHar. OmnpezesieHue cuHyca,
KOCHHYCa, TaHreHca yrja v ux 3Haku. [Ipaktuyeckas pabora Ne 5 «Ompenenenue cunyca,
KOCHHYCa M TaHI'€HCa yIia». 3aBUCUMOCTb MEKIY CUHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOTO U
TOoro >xe yrna. Tpuronomerpuueckue toxaectBa. CHUHYC, KOCUHYC M TaHI€HC YIJIOB O U —(.
[Ipaktuueckas pabora Ne 6 «YmpolueHHEe TPUTOHOMETPUYECKHX BbIpaXeHU». DopMyisl
cnoxenusi. @opmynel JBoiHOTO yria. [Ipaktuueckas pabora Ne 7 «DopMmysbl CIIOKEHUS U
nBoiHoro yrua». ®opmynbsl npuseneHus. Cymma W pa3sHOCTH CHHYCOB M KOCHUHYCOB.
[IpakTuueckas padora Ne 8 «@opMyJibl IPUBEIACHUS)

Oyuxonu (20 4.)

CrenenHas ¢yHKIMs, ee cBOMCTBa U rpaduk. BzaumHo oOpatHble ¢yHkuuu. IlokasarenbHas
¢yHkuus, ee cBoicTBa M rpaduk. Jlorapmpmuueckas (yHKIHS, ee CBOWCTBA W Tpaduk.
[Tpaktuueckas pabora Ne 9 «CreneHHas, mokasareibHas W Jjorapupmuueckas (QYHKIHN.
OO6mme cBoiicTBa TpUroHomeTpuueckux (yHkiuidt. CBoiicTBa GyHKIMHU Y = COS X U ee rpaduk.
CaoiictBa ¢yHkimu Yy = Sin X u ee rpaduk. CpoiictBa ¢yHKknuu Y = tg X u ee rpaduk.
[Ipaktuyeckas padora Ne 10 « Tpuronomerpudeckne QyHKIUN.

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCUIbHBIE ypaBHEeHHS U HepaBeHcTBa. HppamumonanbHble ypaBHeHHs. [IpakTuueckas
pabora No 11 «Mppauuonansusie ypaBHeHus». llokazarenbhHbie ypaBHeHHs. [lokazarenbHbie
HepaBeHcTBa. CHCTEMBI IMOKa3aTeIbHBIX YPAaBHEHHIM U HepaBeHCTB. [IpakTuueckas padora Ne 12
«lloka3aTenbHble ~ ypaBHEHUS U HepaBeHCTBa».  Jlorapupmuyeckue  ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. [IpakTnueckas padora Ne 13 «Jlorapudmudeckue ypaBHEHUS
U HEpaBeHCTBa». YpaBHeHHE COS X = a. YpaBHeHue Sin X = a. YpaBHeHue tg X = a.
[Tpaktnueckass pabora Ne 14  «IIpocreiimne  TPUTOHOMETPUYECKUE  YPABHEHHS.
TpuroHomeTpuyeckue ypaBHEHHUS, CBOAAIIMECS K KBaapaTHbIM. OJHOPOJHBIE ypaBHEHUS.
Pemenne ypaBHeHuH pa3nokeHueM Ha MHOoxuTenu. [lpaktuyeckas pabora Ne 15
«Tpuronomerpuueckue ypaBHeHUs». [Ipaktuueckas pabora Ne 16 «Wroromas paborta 3a 1

CCMECTP».

JJieMeHThl MaTeMaTH4YecKoro anaausa (3 u.)



[TonsITHE TPOU3BOTHOM, TTPOM3BOIHAS CTEIICHHOHN QyHKIMH. [IpaBmia quddepeHIrpoBaHms.
CamocrosiTeibHast padora (54 u.)
Kouncyabramuu (6 4.)

2 cemecTp

DJIeMeHThI MaTEMAaTHYeCKOro aHaau3a (npoaonkeHue) (38 4.)

Boruucnenne mnpousBoanbix. Ilpaktuueckas pabora Ne 17 «BblumcieHue NpOU3BOIHBIXY.
[Tpon3BoIHBIE HEKOTOPHIX AJIEMEHTAPHBIX (YHKIWH. BBlUMCIEHHE MPOW3BOAHBIX Pa3IMYHBIX
¢byukuuit. 'eomeTpuueckuil U Gusnueckuil cMpica npousBogHoU. [Ipaktuueckas padora Ne 18
«['eomerpuueckuil 1 GpU3NUECKUI CMBICI NPOU3BOAHOI». Bo3pacTanue u yoObiBaHue (QyHKINU.
OkcrpemyMmbl GyHkuuu. [Ipaktuueckas pabora Ne 19 «MccnepoBanue (QyHKIMH ¢ HOMOILIBIO
npou3BOAHOW». [IpuMeHneHrne mpom3BOaHON K mocTpoeHuio rpadukoB (ynkiuii. [Toctpoenue
rpa¢ukoB Gpynkuuii. Haubonpiiee n HauMeHnsblee 3Hauenue Gpynkiun. [Ipakrudyeckas padora Ne
20 «IToctpoenue rpadukoB ¢pyHkui». [TepBooOpa3Has, mpaBuiIa HAX0XKICHUS IEPBOOOPA3HBIX.
[Tnomanb KpUBOJUMHEHHOM Tpamenuu W MHTErpan. BeuucineHue uHTerpajios. [Ipaktuueckas
pabora Ne 21 «BprumciieHue WHTErpajoB». BeUUCICHHE TUTONMIA[EH C MTOMOIIBI0 MHTETPAJIOB.
[Tpaktuueckas padora Ne 22 «Bpruuciienue miomajei ¢ IoMoIIbI0 HHTEIPaJIOBy.

CTaTuCTHKA M TeOpus BEPOSITHOCTEl, koMOMHATOpHKA (24 4.)

[IpaBwiio npousBeneHMs], epeCTaHOBKU. Pa3MeleHus, couetanus M MX CBOMCTBa. 3ajayu Ha
MIOJCYET YMCIIa NEPECTAHOBOK, pasMelleHUuM u coueraHud. buHom Herortona. IIpaxkruueckas
pabora No 23 «lIlepecranoBku, pa3MenieHUs W codeTaHws». CoObITHS W WX KOMOWHAITWH.
BepostHocTh coObiTus. CliokeHHe BeposTHOcTel. HesaBucumbie COOBITHS, YMHOXKEHUE
BeposiTHOocTel. [lpaktuueckas pabdora Ne24 «BepositHocThy. CiyuyallHble BEITWYUHBI.
[lenTpanpHble TEHACHIIUU U MePhI pazopoca.

TexcroBble 3aa1auu (4 4.)
3ajaun Ha JBMKEHUE. 3a/1a4d HA CMECH, CIUIaBbl, KOHIIEHTPAIIUIO.

IIpsimble U MJI0CKOCTH B pocTpancTie (28 4.)

AkcuoMbl crepeomeTpun. IlapaminenbHOCTH NPSMBIX, NPAMOM M IUIOCKOCTH. B3amMmHoe
pacoJIo’)KEHUE MPSIMBIX B IPOCTPAHCTBE, Yrojd MeEXAy JBYMsS MNpSAMBIMHU. 3ajadyd MO TEMeE
«B3anMHOE pacnonokeHWe MpPAMBIX B IPOCTPAHCTBE». llapamuienpHOCTH  IUTOCKOCTEH.
[Ipaktuueckas pabora Ne 25 «llapamnenbHOCTh NOpAMBIX W IUIOCKOCTeW». Terpasap u
napajuiesenunes. 3agadi Ha moctpoeHue ceueHuil. [IpakTuaeckas padora Ne 26 «Iloctpoenue
ceyeHui». lleprneHauKyIapHOCTh MPSAMOM U IUIOCKOCTH. lleprneHnuKyissp M HaKJIOHHAs, yrodl
MEXy IPSMOHM U IUIOCKOCTBIO. J[BYIpaHHBIN yroj, NepneHAUKYJIIPHOCT IUIOCKOCTEN. 3agaun
no teMe «llepneHAMKYISpHOCTh NPAMBIX U IUIOCKOCTeM». IlpakTnueckas pabora Ne 27
«IlepneHAMKYJIIPHOCTD NPAMBIX U INIOCKOCTEN.

MHororpaHHuKM 1 KpyrJjble Teja (36 4.)

[TonsaTue MHOTOrpaHHMKa, NMpU3Ma. 3aJlaud HA BBIYMCIICHUE IUIOMIAJM MOBEPXHOCTH M 00beMa
npu3Mbl. [Ipaktnyeckas pabora Ne 28 «llpusma». Ilupamupa. IlpaBuibHas nupammuaa.
VYceuennas nupamuia. 3aaud Ha BBIYHCICHHUE TLIOMIAANA TOBEPXHOCTH M O00bEeMa MHUPAMUIBI.
[Tpaktiueckast pabora Ne 29 «[lupamunay. [IpaBunsubie MHOTOrpanHuky. unuuap. 3agauu Ha
BBIUMCJICHUE TUIOMIAJM TIOBEPXHOCTH W o0bema IwmmHIpa. lIpaktmueckas pabora Ne 30
«dunmuuap». Konyc. 3agaun Ha BbIUMCICHHE IUIOMIAAM TOBEPXHOCTH W O0beMa KOHYyca.
[TpakTidaeckast pabora Ne 31 «Konyey». Chepa, map, ypaBHeHue cdepbl. [Lmomaas moBepXHOCTH



chepsnl, 00beM I1apa U ero yacTei. 3aladyu Ha BBIUUCICHUE TUIOMIAIeH TOBEPXHOCTH U 0O0BEMOB
MHOTOTPAaHHHKOB U KPYTJIBIX TEIL.

HUctopust Mmatematuku. MeToabl MmaTeMaTuku (2 4.)
Uctopusa matematrku. MeTo1bl MaTeMaTUKH

CamocTositestbHast padora (58 4.)

KoncyabTamuu (8 4.)

Y4yeOHO — MeTOANYECKOe o0ecreyeHue
IlepeyeHb OCHOBHOIi JTUTEPATYPHI

1. HOI.A.Anumos, FO0.M.Konsrun, M.B. TkauéBa u 1p. Marematuka : anredpa 1 Hauyaja
MaTeMaTHYECKOIo aHaJlu3a, reoMeTpus: Anredpa u Hauajga MaTeMaTUYECKOro aHaIM3a.
10 - 11 xmaccel: yueOHHK a5l 00111e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINA U
yrayoneHnsiit yposens/ LI A.Anmumos, FO.M.Komsirun u ap. — 8- n3n. — M.
[Ipocsemenue 2020

2. JI.C.Aranacsu, B.®.byty3oB, C.b.Kagomies, JI.C. Kucenéra, 3.1 .I1o3HsK.
['eomerpust.10 — 11 xmacCel: yueOHUK 111 00111€00pa30BaTEIbHBIX OpraHU3alH:
6a3o0Bbiii U poduibHbIN ypoBHH/JI.C.ATanacsH, B.®.byty3os, C.b.Kagomues u ap.—
23-e uzn. — M.: Ilpocsemmenue, 2016

Ilepedyens 10NMOJHUTENBHOI JTUTEPATYPBHI

Marematuka. [IpodunbHbiii ypoBeHb. Ne6 BapuaHTOB. THIIOBBIE TECTOBBIC 3aJaHHUS OT
paspaborunkoB EI'D + 8003aganwmii uactu2 /M.B. Smenko, M.A BomakeBuu u 1p./ioj pe.
N.B. SAmenko. — M. U3maTenbcTBo «OK3aMeny, n3garensctso MIIMIMO, 2019

bammvakoB M.M. Marematuka. COopHUK 3amad  Npo(UIBHOW  HAMPAaBJICHHOCTH:
yueb.mocodbue. — M.: 2012

bammvakoB M.U. Martematuka. 3agaunuk: yaeo.mocodbue. — M.: 2015

bammvakos M.W. MatemaTuka (6a30Bbiii ypoBeHb). 11 k1. — M.: 2016

bamvakoB M.M. Anre6pa n Havana aHanu3za, reometpus. 10 k1. — M.: 2013

bammvakos M.1. CoopHuk 3ama4: yued.mocodue (0a3oBbiii ypoBeHs). 11 k. — M.: 2014

Ilepeuens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAMOHHOM CeTH
"UurepHer"
www.edu.ru (caitt MOuH P®).
www.school.edu.ru (Poccuiickuii o0meo0pa3oBaTenbHBIN TOPTA).
www.pedsovet.org (Bcepoccuiickuit IHTepHeT-TIeIcOBET)
www.math.ru (MHTEpHET-IOAIepKKA YUUTENIEH MaTEMaTHKH).
www.mccme.ru  (callT  MOCKOBCKOTO  IIEHTpa  HENPEPHIBHOTO  MaTeMaTUYeCKOTO
o0Opa3oBaHMUsl).
WWW.it-n.ru (CeTh TBOPYECKHMX YUHUTENIEH)
www.som.fsio.ru (cereBoe 00beAMHEHIE METOMCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaTemMaTHKa»)
www.eidos.ru/ gournal/content.htm (MHaTEpHET - *KypHAIT «DUTOCH).

. WWw.exponenta.ru (oOpa3oBaTeNnbHbIif MATEMaTHUYECKHM CaT).
. www.math.ru/lib (3mekTpoHHass MaTeMaTHYecKast OMOINOTEKA).
. http:/school.collection.informika.ru (emuHas komnekuus UUQPPOBBIX 00pa3z0BATENBHBIX

pecypcoB).

.- www.kokch.kts.ru (on-line rectupoBanue 5-11 kaacchr).



14. http://teacher.fio.ru (megarornueckas Mmactepckasi, ypoku B IHTepHeTe U Apyroe).

15. www.uic.ssu.samara.ru (ImyTeBOaUTENb «B Mupe HayKu» ISl IIKOJIbHUKOB).

16. http://mega.km.ru (Merasumuxnonenus Kupmina u Medoaus).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (caiiTel « DHIMKIONEIHI» ).

Y4yeOHo — TeMaTHYEeCKUH IIJIaH

Homep Tema KoanuectBo
TeMbI 4acoB
1 cemecTp
1. BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 12
2. DJeMEeHThl TEOPHH MHOXKECTB U MaTEMaTHYECKOM JIOTUKH 4
3. UYucna v BeIpayKeHUs 18
4, OCHOBBI TPUTOHOMETPHUH 26
5. DyHKIIUN 20
6. YpaBHEHMsI U HEPABEHCTBA 36
7. DJIeMEeHTBI MATEMaTHIECKOTO aHAJIN32 3
8. CamocTosiTenpHas paboTa 54
9. Koncynpranuun 6
10. ®opma IpoMeKyTOUHOU aTTecTanuu — auddepeHunpoBaHHbII
3a4yer
2 cemecTp

11. DJeMEHThl MaTEMAaTUYECKOT0 aHaIu3a (IIPOJI0JKEHHE) 38
12. CraTucTHKa ¥ TeOpUs BEPOITHOCTEH, KOMOMHATOpUKA 24
13. TekcToBble 3a1a4K 4
14, [IpsiMbIe M TUIOCKOCTH B TPOCTPAHCTBE 28
15. MHOTOrpaHHUKH U KPYTJIbIE Tea 36
16. Wcropust MaTeMaTUKH, METObl MATEMATHKHU 2
17. Koncynprarmn 8
18. CamocrosTenbHas pabora 58
19. PopMa NPOMEKYTOUHON aTTECTALUNU - DK3AMEH

Hroro 377




TeMaTuyeckoe NIAHKPOBaHUE

Maremartuka (2514, 6,54 B Heael10)

1. II.A.Amumos, FO.M.Konsrun, M.B.TkauéBa u ap. MatemaTtuka : anreOpa u Hadajia MaTEMaTHYECKOTO aHalIn3a, rTeoMeTpus. Anredpa u
Hauaja MaTeMaTuueckoro aHanuza. 10 - 11 kimacesl: ydeOHUK 1711 00111e00pa3oBaTeIbHbIX OpraHu3aluil: 6a30BbIi U yriTyOJeHHbIH ypOBEHb/
1. A.Ammmvos, FO.M.Komsirus u ap. — 8- uzn. — M.: IIpocsemienne 2020

2. JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues, JI.C.Kucenésa, D.I".ITo3nsk. I'eomerpus.10 — 11 kmacCol: yueOHUK ISt
0011e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BeIid 1 podwibHBIN ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomiies u ap.— 23-e u3z. —
M.: [Ipocsemienue, 2016

ILiianupyembie pe3yJbTaThbl 00yUeHHUsI Buabi
Ne | Koa Homa ]|
-BO HIHee ¢hopm
Coaepxumoe matepuajia
qaco 3aJaHu IIpeamerHsbie MeranpeamMeTHble bl
B e KOHTPO
Jas
| cemectp (119 u.)
BexTopsbl u koopauHATHI B ipocTpancTie (12 4.)
[1.38- | ®opmynupoBaTh PeryasituBHbIe:
42 Ne ONpeleICHUs U YUYUTBIBaTh MPABUIIO B
321, WUTIOCTPUPOBATH TIOHATHE | INTAHUPOBAHUU U
323, BEKTOpA, JUIMHBI BEKTOPA, KOHTpOJIE criocoda
[TonsiTHE BEKTOpa B IPOCTPAHCTBE, IEHCTBUS C 328, KOJIJTMHEAPHBIX BEKTOPOB, pemeHust, paznu4ate | P3
1 2 BEKTOpPaMH 335 (a) | KOMIUIAaHAPHBIX BEKTOPOB, Croco0 U pe3yiabTaT YO
[1.43- | paBHBIX BEKTOPOB. NEUCTBUA.
45 BrinonusaTe onepauuu Hax
Ne 355, | Bekropamu. Haxoautb ITo3HaBaTe/bHBIE:
358(B,r | pa3noKeHHUE BEKTOpa 10 opueHTHpoBaTbCi Ha | YO
2 2 KomrmianapHbie BEKTOPBI ) TpeM HEKOMILUTAHAPHBIM pazHooOpaszue P3




BekTopaM. Mcnonap30BaTh
BEKTOPHBIE METOJBI IIPU

CTIIOCOOOB pPEIICHHS
3aaad.

[TpakTnueckast pabora Ne 1 «JleiicTBUsI ¢ BEKTOpAMM» pelLIeHNH 3a/1a4 Ha 113
[1.46- | BBIYMCICHUS U KommyHukaTuBHbIe:
49 JIOKa3aTeIbCTBA. YUYUTBIBATH Pa3sHEIE
Ne403, MHEHHUS U CTPEMUTHCS
407(B,r K KOOpAWHAITIT
) pa3IMYHBIX IO3ULUHI B
409 COTPYIHUYECTBE,
(a,e,m) KOHTPOJIUPOBATh
418(a,B JICCTBUS MapTHEpA.
) YO
KoopauHatsl TOUKH ¥ KOOPAMHATHI BEKTOpa 426 (0) P3
I1.50-
52
No
444,44
5
451(B,r YO
CkansipHO€ IPOU3BEICHUE BEKTOPOB ) P3
[TpakTunyeckas padora Ne 2 «CkansgpHoe npou3BeieHIe
BEKTOPOB» 113
DeMeHThI TEOPUH MHOKECTB H MAaTeMAaTH4Y€eCKOi JoruKku (4 4.)
Koncne | OBnaneTs MOHATHSIMU: PeryasitTuBHbie:
KT KOHEYHOE MHOYKECTBO, €0 | OLICHUBATh
JEKIUU | DJIEMEHT, TOAMHOXKECTBO, IIPABUJIBHOCTH
IIepeceueHue u BBITIOJTHEHMS
00bEIMHEHNE MHOXKECTB. JNEUCTBUSL Ha YpPOBHE
OnepupoBaTh NOHATUSMH: | aJl€KBaTHOM
YTBEP)KICHHUE U €r0 PETPOCIIEKTUBHOM
MHO0KecTBO, ONlE€palliy HaJl MHO>KECTBAMU OTpULIAHUE, UCTUHHBIE U OLICHKH. P3




JIOKHBIC YTBEPIKICHHS,
HAXOJUTh MEPECEUCHUE U
00bEeIMHEHNE MHOKECTB,
pacrno3HaBaTh JIOKHBIE

ITo3HaBaTebHBIC:
CTpOI/ITI) pequme
BBICKA3bIBAHU B

YTBEPKIACHUS. YCTHOM M MHCbMEHHOMN
Koncme dopme.
KT
JIEKIUH KoMmyHukaTuBHbBIE:
Kontposnmposats
8 DJIeMEHThl MAaTEMAaTUYECKOMN JIOTUKH JIEMCTBHSI MApTHEpA. P3
Yucaa u Bpipazkenusn (18 4.)
§1,2, [TpuBoaUTE IPUMEPHI PeryasitTuBHbie:
Ne (maBathb ompeseseHne) Ocy1iecTBisITh
2,3,49 | apudmernueckux KopHEH ATOTOBBLIN u
9 [{enpie, pamoHaJIbHBIC U JEHCTBUTEIbHBIE YNCTIA YETHBIE | HATypAJIbHOM CTEIEHHU. MOIIArOBBII1 KOHTPOJIb P3
§ 4, [Ipumensats npaBuia 10 pe3yJbTary.
32,38, | AelcTBU C paguKalamMH,
10 ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTEIEHU 41 BBIPA)KCHUSMU CO Ilo3naBaTenbHbIE: P3
§ 5, Ne | cTenieHsIMH C Ctpoutb pe4ueBbIe
CreneHb ¢ palUoOHaJIBHBIM H  JIEUCTBUTENBHBIM | 60, 69, | palMOHAIbHBIM BBICKa3bIBAHUS B
11 IoKa3aTelieM 74 MoKa3areyieM mpu YCTHOW ¥ MMUCHbMEHHOMN P3
Ctp.37, | BBIYMCIECHUSAX U dopme.
«IIpose | MPeOOPa3OBAHMUSIX
pb BbIpa)KCHUI. BRIMOIHATE KomMmyHukaTuBHbIE: P3
12 Pemienue 3a1a4 Ha IPUMEHEHUE CBOMCTB CTEIICHEN ceos» IIPOCTEHNINE Y4ureBaTh pa3HbIC
[TpakTnueckas padora Ne 3 «JIeficTBUS CO CTENIECHSIMHU H | - npeodpasoBaHus MHCHUA U CTPEMUTBCA
13 KOPHSIMI Jorapu(pMUUECKUX K KOOPJIMHALIUH 113
§ 15, BBIPaXKEHUH C pa3IMYHBIX TO3ULUN B
Ne 272, | HCTIONB30BAaHUEM CBOWCTB COTPYJHUYECTBE.
275, norapu(MoB, C IOMOIIBIO
277 dhopmyn epexona.
14 Jlorapudmel Yer, P3




278

§ 16,
Ne 290-
15 CBoiicTBa JiorapumMoB 293 ger P3
§ 17,
Ne 305-
16 JlecsaTruHbIC M HaTYpaJIbHBIC JTOTAPU(PMBI 307 ger YO, P3
17 [Tpaktuueckas padora Ne 4 «CpoiicTBa orapumMoB» - 113
OcHOBBI TPUTOHOMETPHUH (26 4.)
§ [TepeBoauTh TpayCHYIO PeryasituBHubie:
21,22, Mepy B paJluaHHYIO U OLICHUBATh
Ne 420, | obpatHo. Haxoauts Ha MIPaBUIIBHOCTh
Panuannas Mepa yriia, moBOpPOT TOYKH BOKpYT Havana | 422, OKPYKHOCTH TIOJIOKEHUE BBITIOJTHEHHUSI
18 KOOpJMHAT 424 TOYKH, COOTBETCTBYIOIIEH NEHCTBUSL HA YpOBHE P3
§ 23, JAHHOMY JIEMCTBUTEIILHOMY | aJIeKBaTHOM
24, No | ymcmy. PETPOCTIEKTUBHOM
430 HaxoouTh 3HAaKHM 3HAYEHUN | OLICHKU.
qer, CHHYCa, KOCHHYCa, TAHTeHCa
434 qyucna. Ilo3naBaTebHbIE:
Yer, BrIsSBIATH 3aBUCHUMOCTH BJIAJIETh oO1um
435 MEX1y CUHYCOM, IPUEMOM  pELICHHUS
Omnpenenenne cUHyca, KOCHHYCa, TAHTCHCA yIiia U WX | YeT, KOCHHYCOM, 3a1ad.
19 3HAKHU 447 TaHT'€HCOM OJHOTO U TOT'O YO, P3
[Tpaktuyeckas pabora Ne 5 «OmpenencHue cuHyca, | - xe yria. [Ipumensars KommyHuKaTHBHBIE:
20 KOCHHYCa M TAHTEHCA YTJIay JaHHBIE 3aBUCUMOCTH IS JIOTOBApUBATHCS u I13
§ 25, JI0Ka3aTeNIbCTBA TOKIECTBA, | IPUXOJIUTH K 00LIEMY
Ne 459 | B UaCTHOCTH Ha PEIIECHUIO0 B
3aBHCUMOCTb MEXIY CHHYCOM, KOCHHYCOM U TAHT€HCOM | YET, ONPeICICHHBIX COBMECTHOU
21 OJIHOTO U TOTO K€ yIJa 461 (1) | MHOXeCTBax. JEATEIbHOCTH, B TOM P3
§ 26, [TpumeHsITh IpU Yguclie B  CHTyalluu
Ne 465 | mpeoOpa3oBaHUIX U CTOJIKHOBEHUS
22 TpuronomeTpuyecKkre TOKIAESCTBA Yer, BBITHCJICHMAX WHTCPCCOB. P3




23466

(hopMyITBI CBSI3U

4er TPUTOHOMETPUYECKUX
CuHycC, KOCUHYC M TaHT€HC YTJIOB O U -0 § 27, (yHKIM yTII0B
Ne Neo a 1 —a, GopMyJIbl CIOKEHHUS,
475 - (hopMyJIbl IBOMHBIX YTJIOB,
23 476 uer | GopmMyIBI IPUBEICHUS, YO, P3
[IpakTnueckas pabora No 6 «YnpouieHue | - (hopMyITbI CYMMBI U
24 TPUTOHOMETPUYECKUX BBIPAKECHHI» Pa3HOCTH CHHYCOB, CyMMbI 13
§ 28, | ¥ pa3HOCTH
Ne 483 | KOCHHYCOB.
(1), Jloka3bpIBaTh TOXKIECTBA,
484 MIPUMEHSS pa3INyuHbIe
yer, METO/IbI, HCIIOJIB3YSI BCE
25 DOpMYITBI CITOXKEHUS 486 (1) | u3yueHHsle GOPMYIIbL. P3
§ 29, | [lpumensaTs Bce M3yveHHbIE
No 501, | cBo¥cTBa U HOPMYJIBI
503 TIPH PEUICHUN TPUKIIaTHBIX
(1), 3a]a4 ¥ 3a/1a4 MOBBIIIEHHON
26 dopMyIBl JBOMHOTO yTiia 506 ger | CIOKHOCTH P3
[Tpaktnueckast pabora Ne 7 «Dopmynbl CIOXKEHUS U | -
27 JIBOMHOTO yTjiay I13
§ 31
Ne 525-
28 @dopMyJIbl IPUBEIECHUS 528 yer P3
§ 32
Ne 537-
29 CymMa 1 pa3HOCTb CHHYCOB U KOCUHYCOB 538 yer P3
30 ITpakTrueckas paborta Ne 8 «DopmyIibl npUBEACHUS - 113
®yuxkuun (20 4.)
§ 6, Ne | Ilo rpaduxam yHKIMI PerynsiTuBHbIC:
122, OMHCHIBATh KX CBOMCTBA yMETh
31 CreneHHas pyHKLUS, €€ CBOWCTBA U IrpauK 124 yet | (MOHOTOHHOCTb, OpUEHTHPOBATbCSl B P3




§ 7, Ne | orpaHMY€HHOCTH, YETHOCTD, | PA3THUYHBIX
132 HEYETHOCTb, UCTOYHUKAX
4er, HEPUOIMYHOCTB). uHopMalu, YO
32 B3aumHo oOpatHble GyHKIMU 133 yet | CTpOUTH CXEMATUYECKU IJIAHUPOBATH P3
§ 11, rpaduku QyHKIMH B MOHOJIOTHYECKUI
Ne 3aBUCUMOCTH OT OTBET.
196,19 | npuHAATIEKHOCTH
33 [Toka3zarenpHas GyHKIHS, €€ CBOCTBA U rpaduk 7 1oKa3aTess CTeNeHU K IMo3naBaTenbHbIE: P3
§ 18, OAHOMY H3 BIIAJCTh  S3BIKOBBIMH
Ne 319, | paccMaTpHBaeMbIX CpeacTBaMHu — YMCHHUEC
321, YUCIIOBBIX TOYHO, JIOTUYHO
327 MHOYECTB, B 3aBUCIMOCTH | U3JlaraTh CBOIO TOYKY
ger, OT OCHOBAHUS U 3pEHHS.
34 Jlorapudmuueckasi GpyHKIsL, ee CBOWCTBA M TpaduK 328 et | MEpEYUCIIATH €€ CBOMCTBA. P3
[TpakTrueckas padota Ne 9 «CreneHnHas, mokasaTesbHas | - PacnosnaBats rpaduxm KomMmyHHKaTHBHBIE:
35 u jorapupMuueckas QyHKIU» TPUTOHOMETPUYECKHUX ObITb ~ TOTOBBIM K I13
§38, dbyukauii. [IpuBoauTh CaMOCTOATEIIbHOM
39, No | mpuMepsI (QyHKIMIA, UH(POPMALIMOHHO-
691 o0Jaaromux 3a1aHHbIMH MO3HABATEIHHOMN
(2,4), cBoiicTBaMH. Pa3zbscHATH JeSITeTbHOCTH.
692 CMBICJT TIEPEYHCIICHHBIX
ver,700 | CBOKCTB. AHAIM3UPOBATH
36 OO6mme CBOMCTBA TPUTOHOMETPUUYECKHIX (DYHKITHI , 7103 TnoBejieHre QpyHKIMii Ha P3
§ 40, Pa3IUYHBIX yyacTKax P3
Ne 711 | obnactu ornpenenaeHus..
Yer,
712
@),
37 CaoticTBa (yHKIMH Y = COS X U ee rpaduk 713 (2)
§41, Ne P3
723
Yer,
724
38 CaoiicTBa GhyHKIMH Y = Sin X u ee rpaduk (2),




725 (2)

§42, Ne P3
735
4er,
736
(2),
39 CpoiictBa ¢pyHKImH Y = tg X u ee rpadux 737 92)
ITpaktnueckass pabora Ne 10 «Tpuronomerpuueckue | -
40 byHKIHAN) 113
YpaBHeHus n HepaBeHcTBa (36 4.)
§ 8, | Pacno3naBatp PeryasiTuBHbIe:
139 PaBHOCHIILHBIC OIICHUBATH
4eT,140 | mpeoOpazoBanwms, MPaBWIbLHOCTh
41 PaBHOCWIIbHBIC YpPaBHEHUS U HEPABEHCTBA 4yeT npeoOpa3oBaHus, BBIIIOJIHEHHUS P3
§ 9, Ne | npuBOAsIINE K yPAaBHEHUIO- | IEHCTBUS Ha YpPOBHE
152 CJIEJICTBUIO. aJIeKBaTHOM
(1,3),Ne | Pemars npocreiinme PETPOCIIEKTUBHOM
154 HppalUOHAIIbHBIE, OLICHKH.
42 HppainmoHanpHble ypaBHEHUS (1,2) IIOKa3aTeNbHbIE, P3
[Ipaktnueckass pabora Ne 11 «Mppanuonanbhsie | - norapupMUUecKue Ilo3HaBaTebHbBIE:
43 yYpaBHEHHD) YpaBHEHMs, HEpaBEHCTBA U | BIA/IETh o0IIMM I13
§ 12, | MX CHCTEMBI, OPUEMOM  pELICHUS
Ne 210 | TpPUrOHOMETpPHYECKUE 3ajad.
ger, ypaBHEHUA. Y METh
211 HaXOJUTh ApKCUHYC, KomMmyHuKaTHBHbBIE:
qer, apKKOCHHYC, apKTaHI'€HC JIOTOBapUBATHCS U
44 [TokazarenbHbIE YpaBHEHHUS 213 yer | AEUCTBUTEIHLHOTO YNCIIA, IPUXOJIUTh K 0O0IEMYy P3
§ 13, | rpaMOTHO pOpMYITHpPYs PELICHUIO B
Ne 231 | ompeneneHue. COBMECTHOM
er, [IpumensTh GOpMyIBl U1 | ACSITEIBHOCTH, B TOM
45 [TokazarenbHblE HEPABEHCTBA 232 yer | HAXOKIACHHS KOPHCH _ 4UCI€ B CUTyalHH P3
46 Cucrembl NOKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB § 14, | YPaBHEHMH COS X = ¢, SINX | CTONKHOBCHHS P3




Ne 240-

242 get
[Ipaktnueckas pabora Ne 12  «Iloka3arenbHbIe | -
47 YPAaBHEHUS U HEPABEHCTBA
§ 19,
Ne 337
Yer,
340
(1),
47 Jlorapudmuueckue ypaBHEeHUs 341 et
§ 20,
Ne 355,
49 Jlorapudmudeckue HepaBeHCTBA 357 ger
[Tpaktuyeckass pabora Ne 13 «Jlorapudmuueckue | -
50 ypaBHEHUS U HEPABEHCTBA»
§ 33,
Ne 569
@A),
51 YpaBHeHue COS X = a 573 yer
§ 34,
Ne 587
9er,
589
@A),
52 YpaBHeHue Sin X = a 591 ger
VYpaBHeHue tg X = a § 35,
Ne
608uer,
53 611
[Ipaktnueckass  pabora Ne 14  «IIpocreiimme | -
54 TPUTOHOMETPHUECKHUE YPABHEHUSD)
§36
TpuronomeTpuueckue ypaBHEHMs, cBojsamuecs K | (m.1),
55 KBaJPaTHBIM No

= a, tg x = a. Pemartp
ypaBHEHUSI METOIaMH
pas3oKeHus Ha
MHOYKUTEIH, CIIOCOO0M
3aMEeHBI HEM3BECTHOTO, C
UCIOJIb30BAHUEM CBOICTB
GbyHKIMY, pemarhb
ypaBHEHWUsI, CBOASALINECS K
KBaJ[PaTHBIM.
®opmyaHpOBaTh THIIOTE3BI
0 KOJINYECTBE KOpHEN

YPaBHEHUH U IPOBEPSTH UX.

[IpumeHnATH CBOMCTBA
(YHKIMU TIpU peIIeHUH
MPUKJIAHBIX 33]1a4.

WUHTEPECOB.

113

13

P3

P3

P3

113

P3




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

Opnoponnbie  ypaBHeHUs.  PemeHue — ypaBHEHHit

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

56 pa3I0KEHUEM Ha MHOKUTENH ) P3
[Ipaktnueckas  padora Ne 15  «OnpHOpomHBIE | -
o7 YPaBHEHUS.» 113
[Tpaktnueckas pabora Ne 16 «Pemenue ypaBHEHHI | -
58 pa3IoKEHUEM Ha MHOXKHTEITN I13
DJJleMeHTBhI MATEMATHYECKOr0 aHaau3a (3 4.)
§44,45 | HaxoouTh NpPOM3BOAHYIO C
Ne 776, | nomomipro OTIpeEIEHUS
778,78 | mpousBogHOW. BperucIATH
0(2,4), | mpou3BoaHBIC  CTEIECHHOMN
790 byHKIIIHN
9er,
[ToHATHE TPOM3BOJHOM, TPOM3BOAHAS CTENeHHOH | 789,
59 byHKIIUU 791 yer P3
§46, Ne
806
(2,4),
810
60 [TpaBua quddepenippoBanms (2), YO, P3




811

(2),
814 (1)




CamocrosiTesibHas padora (54 u)

Ne Kou. dopma
Tema Buas padot p Cpoxk cnaumn
n/n 4acoB OTYETHOCTHU
1 KoopauHnats!l 1 BEKTOPBI 3 [TonroroBka coobueHNs cooOrieHne CEHTAOpb
MaremaTHKa B HayKe, TEXHUKE,
HKOHOMHUKE, HHPOPMAIIMOHHBIX
2 > unopman . 4 [ToaroroBka cooOmIeHUs coo0IeHne CEHTSAOPh
TEXHOJIOTUSX U MPAKTHUECKOM
JeSITeITbHOCTH
3 KommuiekcHbie uncna 3 [ToaroroBka cooOieHus coo0l1eHue CEHTSIOph
4 Apudmernueckue neicTBUs 3 OTBeT Ha BOIIPOCHI TECTa TECT CEHTSI0ph
5 CoiicTBa KOpHEH 3 OTBet Ha BOIIPOCHI TeCcTa TECT OKTSIOpb
6 JleiicTBus ¢ KOpHAMHU 3 OTBeT Ha BOIIPOCHI TeCTa TECT OKTSIOpb
7 CoiicTBa creneHein 3 OTBeT Ha BOIIPOCHI TECTa TECT OKTSIOpb
8 JleiicTBUs cO CTENEHAMHU 3 OTBeT Ha BOIIPOCHI TECTa TECT OKTSIOpb
9 Jlorapudmsl 1 ux cBoicTBa 3 OTBeT Ha BOIIPOCHI TECTA TECT OKTSIOpb
10 Jlorapudmsl 3 ITonroroska cooOmeHus co00IIIeHNE HOSIOPH
11 HppanmonanbHple ypaBHEHUS 3 [ToaroToBka cooOmieHUs coo0ITIeHIE HOSIOPH
12 HppannonanbHble ypaBHEHHUS 3 OtBeT Ha BOIIPOCHI TeCTa TECT HOSIOPb
13 [Toka3zaTenbHbIC YpaBHEHUS 3 [TonroroBka cooOueHHS cooOrieHne HOSIOPb
14 [TokazarenbHble ypaBHEHUS 3 OTBeT Ha BOIIPOCHI TECTa TECT JeKadpb
15 Tpuronomerpuyeckue QGyHKIUH 3 [MonroroBka cooOmeHHs coo0l1eHue JeKadpb
16 Tpuronomerpudeckue GyHKIIHHA 3 OTBeT Ha BONIPOCHI TECTA TeCT nekadpb
[ToaroroBka Kk UTOrOBOMy TecTy 3a |
17 A M Y 5 OTBeT Ha BOIIPOCHI TECTa TECT nexabpb

CCMECTP




2 cemectp (1324)

IInanupyemsle pe3y/ibTaThbl 00y4eHHA Brtot
Ne | Kou Joma U
Ypo | "BO Coaep:xumoe maTepuaJia rmee (bopm
Ka | 4aco 3a1aHu bl
IMpeamerHsbie MertanpeamMeTHbie
B e KOHTPO
Jst
DJIeMeHThI MaTeMATHYeCKOro aHa u3a (npojaoJrkenue) (38 4.)
Koncne | HaxoauTs yriioBoii PeryasitTuBHble:
KT KOX(PHUIMEHT KacaTeJIbHOW | BHOCHTD YO
61 2 | BeunciieHne mpon3BOIHBIX JIEKIMK | K rpaduKy (PyHKIIUU B HEO0OXOMMBIC P3
[IpakTuueckas padora Ne 17 «Bpruncnenue - 3aIaHHON To4ke. HaXxoauTe | KOPpEKTHUBBI B
62 2 | IPOU3BOJHBIX» MI'HOBEHHYIO CKOPOCTh JeiicTBHE TIOCIEe €ro 113
§47, JBUYKEHUSI MaTepUAIbHON 3aBEPHICHUSA Ha
834,83 | Touku. Haxoaute OCHOBE ydera
5 840 | nmpou3BoaHBIE XapakTepa CIEIaHHBIX
63 2 | IIpou3BoaHble HEKOTOPBIX 2JEMEHTAPHBIX (PyHKIUI (2) 3JIEMEHTAPHBIX (QYHKIHH. OLIMOOK. P3
Koucme | HaxoauTe npon3BoaHbie Ilo3naBaTenbHbIE:
KT CYMMBI, IPOU3BEACHUS U MPOBOANUTH CpaBHEHUE | VYO
64 2 | BeruncneHne npou3BOIHBIX PA3IHMYHBIX (DYHKIHNA JNeKIuM | YaCTHOTO JBYX (DYHKIIHUH, ¥ KJIacCH(UKAIMIO 110 P3
48, No | IPOM3BOJHYIO CIIOKHOM 3aJJaHHBIM KPUTEPUSIM.
858 yer | byukuuu y = f (kx + b). KomMMyHuKaTHBHbBIE:
859 yer | [IpuMeHATh nOHSITHE YUUTBIBATH  pa3Hble | VO
65 2 | I'eomerpuueckuii 1 GU3HMYECKUN CMBICI TPOU3BOTHOM 860 uer | MPOU3BOJHOMN PU PELUICHUH | MHCHHS U CTPEMUTBCS P3
- 3amad. K KOOpIMHAIINH
[TpakTudeckast padota Ne 18 «I'eomerpudeckuii u Pa3IMYHBIX MO3HUIUN B
66 2 | ¢u3uvecKuii CMbBICI TPOU3BOTHOM COTPYIHUYECTBE 113
§49, Ne | HaxomuTh mpoMeKyTKH PeryasituBHbIe: YO
900 uet | Bo3pacTaHus U yObIBaHUS BHOCHUTH HEOOXOJUMBbIE P3
67 2 | Bo3pacranue u yObiBaHue QyHKIIHA 901 (2) | dynkimu. KOPPEKTUBbI B




§50 HaxoauTth Touku NEUCTBUE TIOCE €ro YO
Ne MUHUMYyMa U MaKCUMyMa 3aBepILEHHs] HA OCHOBE P3
914(2,4 | pyukuuu. Haxoauts ydera Xapakrepa
) HauOoJbIlee U CIETaHHBIX OIIHOOK.
915(2,4 | HauMeHbIIIee 3HAYCHHUSI ITo3naBartenbHbIC:
68 OKcTpeMyMbl QYHKLIUU ) (GYyHKIMU Ha OTpE3Ke. IIPOBOAUTH CpPaBHEHUE
[Tpaktuueckas padora Ne 19 «MccnenoBanue GpyHKIuM | - Haxonuts Hanbonpiiee u 1 KJacCU(UKAIUIO TIO
69 C MIOMOUIBIO MPOU3BOAHOI» HauMEHblIIee 3HAaYCHHUs 3aJJaHHBIM KPUTEPUSIM. I13
§51, Ne | GyHKIUH. KoMmyHnkaTuBHbIE:
925 HccnenoBath QyHKIHIO € YUUTHIBATh pasueie | YO
926 ITOMOILBIO IPOU3BOJAHON U | MHEHUS U CTPEMUTHCSA P3
[IpumMeHeHne NPOM3BOAHON K IMOCTPOCHHIO Trpadukos | (3), CTpOUTH €€ rpaduk K KOOpAUHALIUU
70 GbyHKIMH 927 (2) Pa3IMYHBIX MO3MINUN B
Crtp.28 COTPYAHUYECTBE
8
«IIpose
pb
cebsy,
71 ITocTpoenune rpadgukoB GyHKIHI No 2.3 P3
§52 Ne YO
938 (2) P3
72 HawuOosbiiee ¥ HaMMEeHbIllee 3HaYeHHE QYHKIIUH 939 (2)
[Tpaktuueckas pabdora Ne 20 «Iloctpoenue rpadukos | - I13
73 GbyHKIII
§54, 55 | Beruncnsats npubmmkénnoe | PeryiasiTuBHbIe:
Ne 3HAYEHUE TUIOIATN BHOCHTD
984 (2) | KpUBOJMHEWHOM Tpaneuu. | HEOOXOAUMBIC
988 et | HaxoauTh mepBooOpa3Hbie | KOPPEKTHUBBI B
986 (2) | creneHHOM, aeiictBue mociae ero | YO
74 ITepBooOpasHasi, mpaBuiia HAXOXKICHUS NMEPBOOOPa3HBIX | 989 YeT | TPUrOHOMETPUUECKUX 3aBEPIICHUS Ha P3
§56 Ne | pyHkuunii. Berancusare OCHOBE ydera
999(2) | miomanab KPUBOJUHEHHOM XapakTepa CIAeTaHHBIX
1000 Tpamnenuu ¢ IOMOIIbIO OIIUOOK. YO
75 [Tnomane KPUBOJIMHEHHOM TpanelMy U UHTETpall (2,4) ¢dbopmynbl HeroToHa— Ilo3HaBaTenbHbIE: P3




§57 Ne | JletiOHuma MIPOBOJUTHh CpPaBHEHHE

1006ue U KIacCUUKAIUIO TI0

T 3aJJaHHBIM KPUTEPHSIM.

10054e KoMmyHukaTuBHbIC: YO
76 Beluncnenue HHTerpaios T YUYUTHIBaTh pasHble P3

[TpakTiueckass  pabora Ne 21  «Bwrumcnenue | - MHEHUSA U CTPEMUTHCS

77 UHTETPAJIOBY K KOOpJUHAIIUU 113

§58 Ne pa3IMYHBIX NO3ULIUNA B

1014(2 COTPYIHUYECTBE

)

1015(2

)

1017(2 YO
78 Bolunciienue miomaaei ¢ moMoIIbl0 HHTETPAJIOB ) P3

[Tpaxtrueckas padorta Ne 22 «Bpryucienue miomnaaei c | -
79 IOMOIIbIO UHTETPAJIOBY 113
CTaTHCTHKA ¥ TeOpHs BEPOSITHOCTE, koMOMHaTOpHuKa (24 4.)

§60,61 | Pemats koMOUHATOpPHBIE PeryasiTuBHble:

Nel047 | 3agaum meronom nepedopa | OCyIECTBIATh

10434e | u Mo npaBUITy YMHOKEHUS WUTOTOBBIN U

T CoznaBaTh MaTEeMaTUYECKUE | NOLIATOBBII KOHTPOJIb

10594e | monmenu A pemieHus 0 pPe3yJbTary.

T KOMOHMHATOPHBIX 3a/1a4 C ITo3znaBaTeJbHBIE: YO
80 [TpaBuno npousBeneHMs], IEPECTAHOBKU 1063 nomoInpio nojacuéra yucna | CTpouts peueBbie P3

§62,63 | pa3MelIeHU IEPECTAHOBOK | BHICKA3bIBAHMS B

Nel074 | u coueranuii. [IpuBoanuTh YCTHOW U MUCbMEHHOM

10729e | npuMepsl CIy4ailHbIX, dopme.

T JOCTOBEPHBIX U KomMmyHuKkaTHBHbBIE:

10764e | HEBO3MOXKHBIX COOBITHIA. Y4uThIBaTH pa3HbIE

T 3HATh ONpEe/IeIEHNEe CyMMbI | MHEHUS M CTPEMUTBCS

1082 Y TIPOU3BEJICHUS COOBITUH. | K KOOpJAUHALIUH YO
81 Pa3menienusi, couetanus U UX CBOMCTBA 1085 3HaTh onpe/ecHue Pa3IMYHBIX TTO3ULIAN B P3




82

3ajaun Ha MOJCYET YMCIIa MEPECTAaHOBOK, pa3MELICHUN
U COYETaHUU

Koncre
KT
JICKIIUN

83

bunom Herorona

§64 Ne
10924e
T

84

[Ipaktnueckass pabora Ne 23
pa3MeIeHUs M COYCTaHUSD)

«ITepecranoBku,

85

CoOBITHA U UX KOMOMHAIIU

§65,66
Ne
1116
1119
1121

86

BeposTHOCTE COOBITHS

§67 Ne
1125
1128

87

CrnoxeHue BeposiTHOCTEN

§68 Ne
1136
1137

88

N

HezaBucumeie CO6BITI/I$I, YMHOKCHHUC BepOHTHOCTeﬁ

§69 Ne
1145ye
T

1147

89

[TpakTrueckast pabota Ne 24 «BeposiTHOCTHY

90

CiryyaiiHble BEJIMYHUHBI

§71 Ne
1188
1185

91

LleHTpasibHbIE TEHJCHLIUU M MEphI pazopoca

§72 Ne
11944e
T
11954e
T
11964e
T

COOBITHS B KITACCUIECKOM
noHuManuu. Pemats 3anaun
Ha BBIYHCIICHHE
BEPOSTHOCTEH COOBITHIA.
O3HaKOMUTHCSA C
MPEACTABICHUEM YHCIOBBIX
TAHHBIX B BUJIC TaOJIHIBI,
Iuarpammbl, Tpaduka u ux
XapaKTEPUCTUKAMH,
Pewate mpaktuueckue
3aj1a4u Ha 00paboTKy
YHCIIOBBIX JIaHHBIX,
BBIYHMCIICHUE MX YUCIIOBBIX
XapaKTEPUCTHK.

COTPYAHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3aaauu (4 4.)

Koncne
92 3ajgaun Ha IBUKEHUE KT P3
Koncne
93 3ajauu Ha CMECH, CIUIaBbl, KOHIICHTPAIHIO KT P3
IIpsiMble U MJIOCKOCTH B MPOCTpaHcTBe (28 4)
I1.1-3 | [lepeuncasiTb OCHOBHBIE PeryasituBHble: YO
94 AKCHOMBI CTEPEOMETPUHU Ne3,4,9 | purypsl B mpocTpaHCTBeE, pa3nuyarh crnocod u P3
I1.4,5,6 | bopmyIupoBaTh aKCHOMBI pe3yJibTaT ACHCTBHUS.
Ne 17, | 00 uX B3auUMHOM Ilo3HaBaTeabHBIE: YO
95 [TapayutenbHOCTH NPSIMBIX, PSIMOM U TIIIOCKOCTH 21,22 | pacmonoXeHuu u BJIAJETH OOIIUM P3
I1.7-9, | WUIIOCTPUPOBATH DTU [IPUEMOM pELICHUS.
B3anMHOe pacnonoxeHue HpsAMbIX B IpocTpaHcTse, | Ne 34, | aKkCHOMBI IPUMEPaMU U3 KommyHukaTuBHbIE: YO
96 YTOJI MEXKAY JABYMSI IPSIMBIMHU 39,46 | okpyxatomieil 00OCTaHOBKH; | OBITH TOTOBBIM K P3
No dhopmynupoBaTh CaMOCTOATEJIbHOM
93,94 Ha OCHOBE aKCHOM IICPBHIC MH(POPMAIMOHHO-
Pemenne 3amau no teme «B3aummHOEe pacronoxeHue TEOPEMBI CTEPEOMETPUH. MI03HABATEIILHOM YO
97 TIPSIMBIX B IPOCTPAHCTBE) ®opmynupoBaTh ACATEIBHOCTHA P3
I1.10- omnpeAesieHue MPSIMOH,
11 MEPIEHIUKYIISIPHON K
Ne 51, | IIIOCKOCTH; OOBACHATD, YTO
98 [TapannenbHOCTb MIOCKOCTEN 52 TaKo¢ NCPICHANKYJIAP 1 P3
[MpakTuueckas pabora Ne 25 «IlapaminenbHOCTh MPSMBIX | - YTO TaKOC HAKJIIOHHAA.
99 Y TUIOCKOCTEN» CD(.).pMYJ'II/IpOBaTL TEOpEMY O 13
[1.12,1 | TPEX MEePICHIUKYIIPAX
3 @opMyIMpOBATH TEOPEMY,
100 Terpasap u mapajuienenumnesn Ne 67 BBIPa)KAIOIYIO ITPU3HAK P3
.14 MEePIEHIUKYIIPHOCTH
No npsMOi
101 3aa4n Ha TIOCTPOCHUE CEUCHUMH 72,82 | M IUIOCKOCTH, IPUMCHATD P3




102 [Tpaktuueckas padora Ne 26 «IloctpoeHue ceueHuin» - 3TH 113
[TepneHAUMKYIAPHOCTD NPSIMOM U TIIIOCKOCTH I1.15- TEOPEMBI IIPU PELLIECHUN
18 3a/1a4.
Ne 117, | OOBACHATB, YTO TAKOE
121,12 | rerpasp, MOKa3bIBATh HA
103 9 PUCYHKaX U MOJENSIX €ro P3
[lepnieHauKynsip U HAKJIOHHAsI, yroja mMexay npsmoi u | I1.19- 3JIEMEHTBI;, M300paxaTh
IJIOCKOCTBIO 21 TETpa’ip Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBACTCS
143, CEUYEHUEM TETPAdAPa. YO
104 150 OO0BscHATH, Kakas (purypa P3
JIByrpaHHbIi yroJi, NEPIECHINKYISIPHOCTD INIOCKOCTEMN 11.22- Ha3bIBACTCA ABYTPAHHBIM
24 YIJIOM U KaK OH
No U3MeEpSIeTCSL.
167,17 OOBACHITD, UTO HA3BIBAETCS
105 1 YIJIOM MENKY P3
Pemenne 3amau no Teme «llepnenaukynsipHocts | KoHcme | TEPECCKAIOITMMHUCS
MPSIMBIX U TJIOCKOCTEM» KT IIIOCKOCTAMM, KaKucC
106 JIEKIMH | INTOCKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MepIEHIUKYISIPHBIMU;
(hopMynHpOBaTh TEOPEMY O
TIPU3HAKE
NEePIEHIUKYIIPHOCTU JBYX
IJTIOCKOCTEH.
[IpuMeHATh U3yueHHbIE
[IpakTrueckas padorta Ne 27 «I[leprieHAUKYIIPHOCTD YTBEPKICHUS TIPU PELICHUU
107 MPSIMBIX U IIJIOCKOCTEN» 3aja4. 113
MHororpaHHMKH U KpyrJjble Teja (36 u)
[1.27,3 | ®opmynupoBaTh PeryasituBHble:
0 ONpEeACICHUE U NMPUBOJUTH | BHOCHUTh YO
108 [ToHsiTHE MHOTOTpAHHUKA, IPU3MaA Ne 220, | mpuMepsl MHOTOTPAaHHHUKOB. | HEOOXOIMMBIE P3




229 dopmynupoBaTh KOPPEKTUBHI B
3a1aun Ha BBIYMCIICHUE TUIOMIAIN TIOBEPXHOCTH U I1.76 olpeJieieHne U n300pakaTh | JecTBUE MOCIIe ero YO
109 00beMa NMpU3MbI Ne 222 | mpuzmy. PopMyIMpOBATH 3aBEPIICHUS HA P3
110 [Tpaktuyeckast pabota Ne 28 «IIpuzma» - olpeJieieHue U u300paXkaTh | OCHOBE yueTa I13
I1.32 MUPaMULy, YCCUCHHYIO XapakTepa CIIeIaHHbIX
Ne nupamuay. PopMyaMpoBaTh | OMUOOK.
241,24 | onpenencHue u n3obpaxars | [lo3naBarenbHbIe:
111 IMupamua 2 [IPaBUJIbHbIE IIPOBOJIUTH CPABHEHUE P3
I1.33 MHOTOTpaHHHKH. Pemath 1 KJIaCCU(PHUKAIHIO IO
Ne 3aJ]aud Ha BBIUMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miomuiaau nosepxHoctu 1 KoMMyHuKaTHBHbBIE:
112 ITpaBrIIbHAS TMPAMUIA 9 00BEMOB Pa3IMUHBIX YUUTBIBATh pa3Hble P3
I1.34 MHOTOTPaHHHUKOB. MHEHHS U CTPEMHTHCS VO
113 YceuenHnast nupamuia Pacmo3naBarp K KOOpAnHAIUH P3
3a71a4¥ Ha BBIYMCIICHUE TLIOIIAIN IIOBEPXHOCTH U I1.80 MHOTOIPaHHHKH, Ha PA3IMEHBIX NOSHIMA B | YO
114 0GbeMa IHpaMu/IBI yepTekax, MOJIeINAX U B COTPYAHUYECTBE P3
115 IMTpaktrueckas padota Ne 29 «ITupamuiay - PCATLHOM MUPE. OUIHOOK. 13
[1.35- | Mozxemuposath ycioBHe
37 3aJ1a91 ¥ C TIOMOIIIBIO
YyepTerka UIIU pUCYHKA,
MIPOBOJTUTH
JIOTIOJTHUTENbHbIE
MOCTPOESHHUS B XOIE
pewenus.. [Ipumensats
M3y4YEHHBIE CBOMCTBA
reoMeTpuueckux puryp u
dbopmyn 11 pereHus
TeOMETPUYECKUX 33]a9 U
3a7a4 C MPAKTUYECKUM YO
116 [IpaBuiIbHBIE MHOTOIPaHHUKH COJIEP/KaHUEM. P3
Humaap I1.59, OO0BACHITEL KaKO€E TEIIO0 PeryasitTuBHble:
117 60, 77 | Ha3BIBaeTCS LUIMHIIPOM, BHOCHUTD P3
3agauyM Ha BBIYMCICHHE IUIONAAM MNOBEpXHOCTH H | Ne 524, | KOHYyCOM H Kak HEOOXO0IMMbIC
118 o0beMa IMIMHIpA 529 HA3bIBAIOTCS UX JIEMEHTHI, | KOPPEKTUBHI B P3




119 2 | IIpaktuyeckas padora Ne 30 «[lunmuaap» - n300paxaTh LUIUHJP, JIEHCTBUE MOCIIE €r0 I13
I1.61- KOHYC U UX CEUCHMUS, 3aBEpLICHHUS Ha
63 HaxXOIUTh IUIOIIAb OCHOBE y4eTra
Ne OOKOBOH, MOJIHOM XapakTepa ClIeIaHHbIX
553,55 | moBepXHOCTH U 00BEMA OIIHOOK.
120 2 | Konyc 5 LUUJMHPA U KOHYCA. Ilo3naBaTenbHbIE: P3
3agayM Ha BbIYMCICHHME IUIom@aAu mnoepxHoctu u | I1.81 Penrats 3a1a4n Ha IIPOBOJUTL CPABHEHUE YO
121 2 | oObeMa KoHyca No 558, | BEIYHCIIEHHE H U KJIacCU(UKALIUIO TI0 P3
122 2 | Ilpaktuueckas padora Ne 31 «Konycy» - J0Ka3aTeNbCTBO, 3aJaHHBIM KPUTEPHSM. 13
Cdepa, map, ypaBHenue chepsl [1.64,6 | cBA3aHHble ¢ nMIMHAPOM U | KoMMyHMKaTHBHbBIE:
5No KOHYCOM. YYUTBIBATH Pa3HbIC
123 2 576 dopmynupoBaTh MHEHHUS U CTPEMUTHCS P3
[Inouane moBepxHOCTH cdepbl, 06beM mapa u ero | I11.68,8 | ONpeAeneHHs cdhepol i K KoopauHanuu
qacreii 2 apa, ux JI€MEHTOB; Pa3NIUYHBIX TO3ULIUHN B
124 2 83 OOBSICHATH, YTO COTPYHUYECTBE P3
- MPUHUMAETCS 32 IUIOIA/1b OLINOOK.
chepsl 1 Kak OHa
BBIpA)KAaeTCs uepes paauyc
cdepsl; pemaTh NpoCThie
3aJauu, B KOTOPBIX
¢burypupyoT KoMOUHaUU
MHOTOT'PaHHHUKOB U TeJl
3aaun Ha BBIUKCIICHHE TJI0La/Iel TOBEPXHOCTU U BpaIeHus.
125 2 | 00beMOB MHOTOTPAaHHUKOB M KPYTJIBIX Tell P3
HUctopust mateMaTuku. MeTobl MATEMATHKH (2 4.)
126 | 2 | Mcropus MaTeMatHKH. MeTOIBI MATEMATHKH | -




CamocrosiTebHas padora (58 u)

Ne Kou. dopma
Tema Bunet pabot p Cpok cnaun
n/n 4acoB OTYETHOCTHU
1 [IpouzBogHbIe 4 IToxaroroska cooOeHus cooOiienue SIHBAph
2 [IpousBonHbIe 2 OTBeT Ha BOIIPOCHI TECTa TECT SIHBapb
3 WHuTerpan u ero npumMeHeHue 4 [ToaroroBka coobOmenust coo0IIeHNe STHBaph
4 WHTerpain u ero npumMeHeHue 2 OTBeT Ha BOIMPOCHI TECTA TECT deBpaib
5 KomOunaropuka 4 [ToaroToBka cooOmieHUs cOO0ITIeHIE deBpaib
6 KombunaTtopuka 2 OtBeT Ha BOIIPOCHI TeCTa TECT dbeBpaib
7 CrnyuaiiHas BelIM4MHA 4 [TonroroBka coobueHNUS cooOrieHne dbeBpaib
8 CrnyuaiiHas BelIM4MHA 2 OTBeT Ha BOIIPOCHI TECTa TECT MapT
9 Maremarndeckast CTaTUCTUKA 4 ITonroroska cooOmeHus co00IIIeHNE MapT
10 MaremaTHueckasi CTaTUCTHKA 2 OTBeT Ha BOIIPOCHI TeCTa TECT MapT
MareMaTtnueckoe 0>)KMIaHUE U
11 N 4 [ToaroroBka cooOICHMS coo0IIeHne MapT
JCTIepCHS CITy4aifHOW BEIMYHHbI
12 Jucnepcust ciy4aiftHON BEITUYNHBI 4 OTBeT Ha BOIPOCHI TeCTa TECT anpenb
13 [TapannenbHOCTb NPSAMBIX 4 [TonroroBka cooOueHHS cooOrieHne anpeinb
14 [lepneH MKy IAPHOCTD NMPSMBIX 4 OTBeT Ha BOIIPOCHI TECTa TECT amnpelib
15 MHororpaHHuku 4 IToxaroroska cooOeHus COo00IIIEHNE arnpenb
16 Kpyrnbie Tena 4 OTBeT Ha BONIPOCHI TECTA TeCT amnpeb
17 Cdepa, map u ero yactu 4 OtBeT Ha BOIIPOCHI TeCTa TECT Mai




[Ipu opopmnennn padoueit mporpamMmbl ObLTH UCIIOIB30BAHbI CIEIYIOIINE YCIOBHbIE 0003HAYCHUS:
[13 — npakTHUeckoe 3aHsATHE;

P3 — pewenue 3anay;

YO — ycTHbI# ompoc



Onucanue MaTepuaIbHO — TEXHHYECKOH 0a3bl

Aymutopuss Ne 505 - VYueOnas ayauropus Uil TPOBEACHUS TEOPETUUECKUX 3aHATHH
(YpOKOB), NMpakTHMYECKUX pabOT, TPyNIOBBIX M HHIUBUAYaAJIbHBIX KOHCYJbTAIMH, TEKYILEro
KOHTPOJISI U IPOMEXYTOUHOH arrectanuu. KaOnHer maTreMaTuku.

Ocnamennocts: Komruiekr wmeOenu, pas3faToyHbli MaTepual, ydeOHas JHUTeparypa,
IIJIaKaTBhI.

Aynutopus Ne 229 VueOHas aynuTopus JUisl NPOBEACHUS, TEOPETUUYECKUX 3aHITHH
(yp0KOB), TCKYIICTO KOHTPOJIA U HpOMC)KYTO‘lHOfI arrecraquu. KOMHBIOTepHBIfI KJ1acc.
Kommiexkt mebenm.

Texuuueckue cpeacta ooydenus: [1K, myapTumenuitnoe 060pyaoBaHue.

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

MeToau4yeckne MaTepuaJbl

IIpaxmuueckoe 3anamue

[IpakTuyeckue 3aHATHS 10 MATEMAaTUKE OpPraHU30BaHHBI B BUJIE PEIICHUS 3a/1a4.

[TpakTHdeckue 3aHATH 10 MATEMATHKE IPOBOISATCS CIISAYIOMIUM 00pa3oMm:

- ydamigecss CaMOCTOSITEIbHO B NHCHbMEHHOW (opMe OTBEYalOT Ha BOMPOCHL s
CaMOKOHTPOJIS, 3aTeM PEIIAIOT 33Ja4d (C HCIIOJIb30BAHHEM PEKOMEHIyeMOW JIMTEPATyphl N
WHTEPHETA), MOCIIe YeTO JEIAaeTCs aHAIIU3 BBITTOTHEHHOW paboThI;

- 3aHATHE OCYIIECTBIISICTCS C UCTIOIh30BAaHNUEM HHIUBUYATbHBIX 3aIaHHIA;

- 3aHATHE MMPOBOJUTCS MO PYKOBOJCTBOM IpernoaBaTels.

[Ipu pemeHuu 3ama4 MOKHO TIIOJIB30BAThCSI JTFOOBIMH MAaTEMAaTUYCCKUMHU TaOJHUIAMU |
HEOOXOAMMBIMH (pOPMYITaMHU.

KoHTponbk  pe3ysnbTaToB  MPAKTUYCCKUX  3aHATHA  OOYYAMOIIUXCS  OCYIIECTBISICTCS
npernojaBaTesieM Ha Y4eOHBIX 3aHATHUSAX 110 MaTeMaTHKe.

IIpasuna ogpopmnenus pe3yr1omamos npaKmMuyecKo2o 3aHamus

Pesynbpratel odopmisitorcs B BHJE NHCHBMEHHOTO OTYETa, MPH HAMKWCAHUU KOTOPOTO
HE00XO0IUMO MPHUICPKUBATHCS CIIEAYIONUX TPeOOBAHUI:

- 3aMKcaTh JaTy BBIMOJIHEHUS], TEMY U 1Ieb pabOThI,

- 3amKcaTh yCIIOBUE 3a7a9d B KpaTkoil popme (1aHo);

- 3aIIMCcaTh BOIPOC 3a1a9M B KPaTKo# opMe (HaHTH);

- 000CHOBATh HEOOXOIUMOCTH MIPUMEHEHUS TEX WJIK UHBIX (OPMYII JJIs PEIICHUS 3a]a4u;

- MIPU pEIIeHUH 3a]a4 Ha MOCTPOCHHE MpPOaHAIM3UPOBATh YCIOBHUE 33Ja4Md W BBINOJIHUTH
YepTexK, 1aB ONMMMCAHUE BCEX MOCTPOCHHIA,

- 3aMKcaTh OTBET.

Pewenue 3a0au

OcymecTBisisl pelieHusl 3a1a4 Mo MaTeMaTuke o0ydyaromiuecs JOJDKHBI 3HATh HE TOJBKO
OOIINI1 aNrOpuUTM pEIIeHUs 3a/1ad, HO ¥ yMETh padoTaTh ¢ YaCTHBIMH CTPYKTypaMH Ipoliecca
pemienus 3anad. [IpuBenem nmpuMepsl TaKUX CTPYKTYP.

[IpaBuna pemeHus 3aga4

Ortan 1.I1oHATh CyTh 3aa4u.

Otan 2.COoCTaBUTH IJIaH PEIICHUS 3aa4H.

Oran 3.Peann3oBaTh MmiaH penieHus 3a1a4u.

Oran 4.IIpoananu3upoBaTh NOJYyYEHHBINH PE3yJIbTAaT.




Yemuwui onpoc

[Tpu MHAUBHIYIEHOM OIPOCE TPEIOaBaTE b BBI3BIBACT 00YUYAIONIETOCs K JIOCKE, KOTOPOM
OH TIONIb3YeTCS NS TOro, 4yToObl caenath HeoOxoaumble 3amuch. OTBeT 0O0ydaromerocs
BbICIyIIMBAaeT Bcs  rpynnma. OmuOkM, JONyLIEHHblE  OOy4arouuMcsi, KOJUIEKTHBHO
AHAM3UPYIOTCS W HCIPABISIFOTCSA. YCTHBIM OMpPOC 3aKIIOYaeTcsi B BBI30BE MHOTHX
0o0yyJaromuxcst Jyisi OTBETa Ha BOIMPOCHI, TpeOyromme HeOoapmoro mo oosreMy orBera. Yamie
BCEr0 OMPOC MPOBOAMUTCA ISl MPOBEPKH MaTepuaja, KOTOPHIA HYKHO 3allOMHHTH WU 0e3
KOTOPOIro HEBO3MOXKHO YCIICHIHOC IPOABMIKCHUC BIICPCI B U3YUCHUHN y‘I€6HOI\/’I JUCHUITIJINHBI.

Lenpto ycTHOTO ompoca SBISIFOTCS 00001eHHe U 3aKpeIUIeHHe W3YYeHHOT0 MaTepuana o
paszenaM MaTeMaTWkH. [IpW TOATrOTOBKE CJEAyeT HCIOJb30BaTh JICKIIMOHHBIA MaTepHall |
yueOHyro nuteparypy. Cieayer BHUMATENIBHO MPOYECTh CBOM KOHCHEKT JICKIMH [0 M3y4aeMoi
TEME U PEKOMEHAYEMYIO JuTepatypy. [Ipyn 3TOM Ba)KHO Hay4HUTHCS BBIIEIATH CaMOE IJIaBHOE U
cocpefoTaunBaTh Ha HEM OCHOBHOE BHHMMaHWE NpPU MOJATOTOBKE K OMPOCY MO MaTeMaTHKe.
OtrBer Ha Ka)K)II)II\/’I BOIIPOC  OOJIKCH OBITH A0Ka3aTCJIbHbBIM HW  apryMCHTHUPOBAHHLIM,
oOydaromeMycsi Hy’)KHO YMETh OTCTamBaTh CBOIO TOUKY 3peHHs.OO0ydaromeMycsi HaJJIeKUT
XO0pomo 1moaAroTOBUTHCA, 4TOOBI UMETH BO3MOXHOCTH T'paMOTHO W IOJIHO OTBCTHUTH HA 3aJaHHBIC
€My BOIIPOCHI, CyMETh CJIeNaTh BHIBOABI M MOKa3aThb 3HAYMMOCTh JAHHOW MPOOJIEMBI s
HN3ydacMoro mMarcpuala. Ho IJIA TOro, 4TOOBI IMPaBUJIBHO U YCTKO OTBCTUTH HAa IIOCTABJICHHBLIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJB30BAaThCsl y4EeOHOW U JOMOJHUTEIHHON
JIUTEPaTypoil.

YCTHBIA OMPOC MOXKET MPOBOJUTCS C MOMOIIBIO OMPOCHBIX JHCTOB, B KOTOPBIX KPAaTKO
H3J1araroTCa OTBETHI HA IOCTABJICHHBIC TCOPCTUUYCCKHUE BOIIPOCHI, a IIPU H€O6X0)II/IMOCTI/I 9THU
OTBETHI COMTPOBOXKIAIOTCS KOHKPETHBIMU MTPOU3BOJIBHBIMU MPAKTHUECKUMHU MTPHUMEPAMHU.

OuenovHbie MaTepHaabl NpH popMupoBaHuM padoueil nporpammsbl Aucuuminebl IT/1.1
Maremaruka

ITacopT OLIEHOYHBIX MAaTEPHAJIOB

B cootBerctBuu ¢ mpunsToi KoHienmuei pa3BUTHS MaTeMaTH4YeCKOro 0Opa3oBaHUS B
Poccuiickoit denepanuu, MareMaTuueckoe oOpa3oBaHUE PEIIAeT, B YACTHOCTH, CJCAYIOIIHE
KJIFOUEBBIC 3a/1aUNU:

— «TIPEAOCTABIATh KAXKIOMY OOydYaroleMmycsi BO3MOYKHOCTb JIOCTM)KEHHS YPOBHS
MaTeMaTHYeCKHUX 3HAHUHN, HEOOXOIUMOTO /7S JalbHEHIIeN yCTeTHOM KU3HU B O0IIIECTBEY;

— «obecnieunBaTh HEOOXOIMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOJIFOTOBKA KOTOPBIX JAOCTAaTOYHA IS MPOAOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX HAMPaBICHUSIX
U JUId NPAKTUYECKOW JEATENbHOCTH, BKIIIOYAs INPENOJaBaHWE MAaTEMaTHKH, MAaTeMaTHYECKUE
uccienoBanus, paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUH U JIP.»;

— «B OCHOBHOM O00IIIeM U CpefHeM o0mieM oOpa3oBaHWU HEOOXOIUMO IMPENTyCMOTPETh
MOJTOTOBKY OOYYarolIMXcs B COOTBETCTBHM C MX 3allpOCaMU K YPOBHIO TMOJTOTOBKH B cdepe
MaTEMaTHYECKOro 00pa3oBaHUsI».

COOTBETCTBEHHO, BBIJCNAIOTCS TPU  HampaBiIeHUs TpeOOBaHMN K  pe3yibTaraM
MaTEeMaTHIeCKOT0 00pa30BaHUs:

1) NpaKTHKO-OPHEHTHPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HH);

2) Maremaruka JUis KCIIOJIb30BaHHs B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOPOE HAIleJCHbl Te¢ OOydarourecs, KOTOpbIe
TJIAHUPYIOT 3aHUMATHCSI TBOPYECKOW M HCCIEAOBATENIbCKOM paboTOi B 00JacTH MaTEMaTHKH,
(bU3KKY, SKOHOMUKH U JPYTHX 001aCTAX.

lemn ocBoeHHMss TporpaMMbl 0a30BOrO ypoBHS — OO0eCle4eHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUS MAaTEMATHUYECKUX 3HAHUM M YMEHHMH B IOBCEIHEBHOW KM3HU U BO3MOKHOCTHU
YCHEIIHOTO NPOAOHKEHHUS 00pa30BaHMs MO CIELUATIBHOCTSAM, HE CBSI3aHHBIM C NPUKIIATHBIM
MCIIOJIb30BAaHUEM MATEMATHKHU.



OO0yuaromuecsi, OCylIeCTBIsoNe 00yueHre Ha 6a30BOM YPOBHE, JOHKHBI OCBOUTH OOIITHE
MaTeMaTHYeCKUe YMEHUs, HEOOXOAUMBIE ISl KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHU TIOJYYalOT BO3MOXXKHOCTH H3YyYUTh MpPEIMET TIy0ke, ¢ TeM 4TOObl B JajbHEWIIEM Npu
HEOOXOJUMOCTH U3y4aTh MAaTEMATHKY ISl MPO(ECCHOHANTBHOTO IPUMEHEHUSI.

[Ipy wu3ydYeHMM MaTeMaTHKHd Ha YIIyOJICHHOM YpOHE TMpPEexbsSBISIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIME HAMpPABJICHUIO «MaTeMaTHKa i MPO(EeCCHOHAIBHOW JeATeIbHOCTIY;
BMECTE C TeM 00ydYaroluiics MOoTy4yaeT BO3MOXKHOCTh M3yUYHUTh MaTeMaTHKy Ha ropasao Oosee
BBICOKOM ypOBHE, 4YTO co3JacT (yHIAMEHT Ui JajJbHEWIIero Cepbe3HOro H3y4YeHHs
MaTeMaTHKH B BY3e€.

[Tpu m3ydeHun MaTeMaTUKU OOJBIIOE BHUMAHUE YIENISETCS Pa3BUTHIO KOMMYHHKATHBHBIX
ymeHuilt (popmynaupoBaTh, apryMEHTUPOBaTh U KPUTHUKOBaTh), (OPMHUPOBAHHIO OCHOB
JOTMYECKOTO MBIIIJICHU B 4YacTH IPOBEPKHM HCTHHHOCTH M JIOKHOCTH YTBEPIKICHHH,
MOCTPOCHHS TIPUMEPOB U KOHTPIPUMEPOB, LIENOYECK YTBEPIKICHHUHA, POPMYIUPOBKH OTPHULIAHHH,
a TaKke HEOOXOIMMBIX M JOCTAaTOYHBIX YCIOBMHA. B 3aBUCMMOCTH OT YpPOBHS NpOrpaMMbl
OoJIbIIIe WIIM MEHbIIE BHUMAHHS YIEISETCSl YMEHUIO paboTaTh 10 ajIropuTMy, METOaM MOUCKa
QITOPUTMAa M ONPEACNCHUIO  IPaHUI  MPUMEHUMOCTH  anroputmoB.  TpebGoBanus,
chopmynupoBaHHble B paszzaene «l'eomerpusi», B OOJbIIEH CTENEHU OTHOCITCS K PAa3BUTHIO
IPOCTPAHCTBEHHBIX MPEJICTABICHUH U TpapUUECKUX METOAOB, YeM K (OPMaTbHOMY ONHCAHUIO
CTEpPEOMETPUUYECKHX (DAKTOB.

B pesynbrare uzydyenus y4eOHOW TUCIUILUIMHBI MaTeMaTHKa Ha YPOBHE CPEAHETO OOIIEero
o0Opa3zoBaHwus:
OOyuaronuiicss Ha 6a30BOM YPOBHE HAYYHTCS:

Anzeopa u nauana ananusa

Yucnaa u evipasrcenus

OnepupoBaTh NOHITHIMU:

- [eJI0e  YHCJIO0, JEJIMMOCTh YHUCENl, OOBIKHOBEHHas JpoOb, mecsAiTHYHas JpoOb,
palMoHaIbHOE YHCIIO0, MPHOMIKEHHOE 3HAYCHHE YHCIIa;

- omepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JiorapudM  YHUCIA,
TPUTOHOMETPHUYECKAst OKPYKHOCTD, TPaAyCHAsl Mepa yriia, BeTUYHHA yTJa, 33IaHHOTO TOYKOW Ha
TPUTOHOMETPHYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TAHTCHC ¥ KOTaHTEHC YIJIOB, UMECIOIINX
MIPOU3BOJIBHYIO BEIMINHY;

- BBINOJIHATH apU(PMETHYESCKHE JCHCTBUS C LEIBIMH U PAITUOHAIBHBIMUA YHCIIAMU;

— BEITIONTHATh HECIIOKHBIE TIPeoOpa3OBaHUsl YHCIOBBIX BBIPAXKCHHUH, COACpKAIIUX
CTETICHU YHUCell, THO00 KOPHH U3 YHCE, JINOO JIoTapu(MbI YuCel;

— CPaBHHBATh paIlOHATBHBIC YHCIIA MEXKTY COOOM;

- OLICHUBATh M CPaBHUBATh C PAIMOHAJIBHBIMH YHCIAMU 3HAYCHHS IICTBIX CTETICHEH
YHCell, KOpHEH HAaTypaJIbHOM CTENIEHU U3 YHCe, Torapru(hMOB YUCEI B IPOCTHIX CITydasiX;

- OLIEHUBATh 3HAKHU CUHYCa, KOCHHYCAa, TAHTCHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBceHEBHOM KU3HU U NPU U3YyUEHUU IPYTUX YICOHBIX TPEIMETOB:

- BBINOJIHATH BBIYHCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKkTepa,

— BBITIOJHATh TPAKTHYECKUE pPACUeThl C HCIIOJB30BAHUEM IIPH  HEOOXOJAMMOCTH
CHPaBOYHBIX MATEPUAIOB M BBIYHCIIUTEIBHBIX YCTPOMCTB;

— COOTHOCHTH PEATTbHBIC BEJIMYMUHBI, XapaKTEPUCTHKH OOBEKTOB OKPYIKAIOIIETO MHpa C
UX KOHKPETHBIMHU YUCIIOBBIMU 3HAUCHUSIMH;

- WCIIOJIb30BAaTh METOJbI OKPYTIJICHHS, MPHUOMMKCHUS W TPHKUAKA TIPU PEIICHUU
NPaKTUYECKHUX 3a/1a4 MOBCETHEBHOM JKU3HHU.

Ypaeuenuﬂ U HepaeseHncmea



- pemarts Jorapudmuyeckue ypaBHeHus Bupa loga (bx + ¢) = d wm mpocreiiue
HepaBeHcTBa Bujia 10gax<d;

- pelIaTh MoKa3aTeIbHbIE yPaBHEH)S, Bra aP d (rme d MOXXHO MPEACTABUTH B BHIC
CTETICHM C OCHOBAaHHMEM &) U MpocTelime HepaBeHeTBa Buaa a*<d  (rme d MOXKHO TPEICTaBUTh
B BHJIC CTEIICHH C OCHOBAaHHEM a);

- pelaTh UppalOHAIbHBIE YPAaBHEHHUS;

- IPUBOJUTh HECKOJIBKO NPUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPUYECKOIO
ypaBHEHHsS BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnMyHOE 3HAYCHHE
COOTBETCTBYIOILEH TPUTOHOMETPUUECKON (DYHKIIMH.

B noBceHEeBHOI KU3HU U TIPU U3YyUEHHUH JPYTUX MIPEIMETOB:

COCTaBJIATh W pEUIaTh ypPaBHEHHs M CUCTEMbl YPABHEHUH IpU PELICHUH HECIIOKHBIX
NPaKTUYECKHX 3a/1a4.

X+C—

Dynkuyuu

- OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHUSIMM: 3aBUCHMOCTb BEJIMYUH, (YHKIHS,
apryMeHT M 3HadeHue (QYHKLIMHU, 00JACTb ONpEAETICHHMS U MHOXKECTBO 3HAueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (QYHKUUU, HYJIH (YHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3PaCTaHUE Ha YMCIOBOM NPOMEXKYTKE, yObIBAaHHE Ha YMCIOBOM IPOMEXKYTKE, Hauboblee u
HaMMEHbIIIee 3HaUeHNE (PYHKIIMU Ha YUCIOBOM MIPOMEKYTKE, Iepuoaudeckas GyHKIUs, IIEPHOL;

- onepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMM: CTENEHHas, Jorapupmuueckas u
nokasaresabHas (yHKIMH, TPUTOHOMETPUYECKUE (PYHKIINY;

- pacrio3HaBaTh rpauKd 3JIEMEHTAPHBIX (YHKIMNA: CTETIEHHOH, JIorapu(MUIECKON U
MoKa3aTelbHON QYHKIUHI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH I'papUKM 3JIE€MEHTapHbIX (DyHKIUIl: CTeneHHOW, JorapupMuU4eckoil u
NoKa3aTeabHON (YHKIMHA, TpUrOHOMETpUYECKMX (YHKIHMH c ¢dopMyiaaMu, KOTOPBIMH OHHU
3aJ]aHbl;

- HaXOJUTh 10 rpaduky NpuOIMKEHHO 3HAUEHUS! PYHKLUU B 3a/JaHHBIX TOUKAX;

- OTIpEeNIeNIATh 10 TpaduKy CBOWCTBA (GYHKIMHU (HYJIH, TPOMEXYTKU 3HAKOIIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAUOOJIBIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

- CTpPOUTb 3CKHM3 Trpapuka GYHKIUH, YAOBIETBOPSIOLIEH NpPUBEIEHHOMY HaOOpy
yCIOBHH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaUeHUE (QYHKIMHU B 33]aHHON TOUYKE, TOUKU
IKCTPEMYMOB H T.]1.).

B noBceHEeBHON KU3HU U IPU U3YyUEHHUH JPYTUX PEIMETOB:

- ompeneNaTh MO TpaduKaM CBOMCTBA peaJbHBIX MPOIECCOB M 3aBHCUMOCTEH
(HauOosplIMe U HaMEHbIINE 3HAUYEHHUS, TPOMEKYTKH BO3pacTaHUS M YOBIBAHMS, IPOMEKYTKHU
3HAKOIIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKOU CUTYalUU.

Inemenmol mamemamuyecko2o aHanu3a

— OnepupoBarh Ha 0a30BOM ypOBHE MOHATHSMH: IMPOU3BOJHAS (YHKIHH B TOYKE,
KacaTrenbHasl K rpaQuKy QyHKIMH, TPOU3BOIHAS (PYHKIIUH;

- ONpeNeNIATh 3HAa4eHHWE MPOM3BOJHOW (YHKIMM B TOYKE MO H300paKEHHIO
KacaTelbHOM K Ipa UKy, IPOBEACHHOMN B 3TOH TOUKE;

- pelmath HECJIOXXHbIE 3aJaud Ha NPUMEHEHHE CBSI3U MEXKIY NPOMEXYyTKaMU
MOHOTOHHOCTM M TOYKaMH OHKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, M HPOMEKYTKAMU
3HAKOMOCTOSTHCTBA M HYJISIMH ITPOU3BOIHOM 3TON (PYHKIIUHU — C IPYTOH.

B noBceHEeBHON KU3HU U IPU U3YyUEHHUH JPYTUX MPEIMETOB!

- MOJIB3YsICh TIpauKaMu, CpPaBHMBATh CKOPOCTH BO3pacTaHus (pocTa, IMOBBILICHHUSA,
YBEJIMYEHUS M T.I.) WIM CKOPOCTU YObIBaHMs (IaJACHUS, CHW)KEHHS, YMEHbBLIEHUS W T.II.)
BEJIMYMH B pPeajbHBIX MpoIleccax;



— COOTHOCUTH TpauKU peajbHBIX IMPOLECCOB M 3aBHCHUMOCTEH C HMX ONUCAHUSMH,
BKITIOUYAIONTUMU XapaKTCPUCTUKNA CKOPOCTH U3MEHEHUs (OBICTPBINA POCT, IUIABHOE TIOHWKEHUE U
T.IL);

— UCIOJIb30BaTh TpaUKH peatbHBIX MPOIECCOB IS PEIICHHUS HECTIOKHBIX TPUKIIATHBIX
3aj1a4, B TOM YHCJIE ONPEAeIsis Mo rpaduKy CKOPOCTh X0/1a MpoIiecca.

Teopus eepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

— OmnepupoBaTh OCHOBHBIMU OIHCATEIBFHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apudmMernyeckoe, MeArana, Haubobllee 1 HaUMEHbIIIee 3HAUCHUS;

- ONEpPUPOBATh TMOHATUSMHU: YACTOTa U BEPOATHOCTh COOBITHS, CIy4aiHbIH BBIOOP,
OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSAMU;

— BBIUUCIISITh BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YHCiIa UCXOJI0B.

B noBcenHeBHOM )KU3HU U NIPU U3YUYEHUH JPYTUX IPEIMETOB:

- OLICHUBAaTh M CPAaBHUBATh B IMPOCTHIX CIIydasX BEPOSTHOCTH COOBITMH B peajbHOMN
KU3HU;

- YUTaTh, COIOCTABIATh, CPaBHUBATh, WHTEPIPETUPOBATH B IMPOCTHIX CIydasx
peanbHble JaHHbIE, IPECTABICHHbBIE B BUJIE TaOIUII, AUAarpaMmM, rpaduKoB.

Texcmogvie 3a0auu

— Pemate HeCnOXHBIE TEKCTOBBIE 337]a91 PA3HBIX THIIOB;

— aHaIM3HMPOBATH YCJIOBHUE 33/1a4H, IPU HEOOXOTUMOCTH CTPOUTD ISl €€ PEeILICHHS
MaTEeMaTHYECKYIO0 MOJIEIb;

— TIOHHMMAaTh U MCIIOJB30BATh JUIsl pEHICHUS 3a/1a4i UH(POPMAIIHIO, IPEACTaBICHHYIO B BUJIE
TEKCTOBOW M CUMBOJILHOM 3aIMCH, CXeM, TaOJUII, TUarpaMM, TpaduKoB, pUCYHKOB;

— J1eWiCTBOBATh MO AITOPUTMY, COJIEPKALLEMYCS B YCIIOBUU 3a7auu;

— HCIOJB30BATh JIOTHYECKHE PACCYKICHUS TIPU PEIICHUH 3a/1a4H;

— pabotath ¢ U30BITOUHBIMH YCIOBUSMH, BbIOMpas U3 Bceil HHpOpMaIu, JaHHbIE,
HEO0OXOUMBIE JUIS PEIICHHUS 3aa9H;

— OCYIIECTBIISITh HECIIOKHBIN Iepedop BO3MOXKHBIX PEIICHHIA, BEIOUpas W3 HUX ONMTUMAILHOE
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

— aHAJIM3HUPOBATh U UHTEPIPETHUPOBATH MOTYUYCHHBIE PELICHUS B KOHTEKCTE YCIOBUS 3aauH,
BBIOMpATH pElIeHMs], He IPOTUBOpPEYAIINE KOHTEKCTY;

— pelaTh 33/a4u Ha pacdyeT CTOMMOCTH MOKYIOK, YCIIyT, OE3/10K U T.IL.;

— pemiaTh HECJIOKHBIC 33J1a4H, CBSI3aHHBIE C JIOJIEBBIM YYaCTHEM BO BJIaJICHUU (PUPMOH,
MPEANPHUATHEM, HEABUKUMOCTBIO;

— pemIaTh 33/1a4¥ Ha MPOCTHIE MPOIIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH) ¥ Ha BBIUYHCIICHHE
CJIOKHBIX MPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIAJIOB, KPEIUTOB U UIOTEK;

— pelmaTh MPaKTHYECKUE 3a/1a4d, TPEOYIOIINE UCIIOIb30BaHMSI OTPUIIATEIBHBIX YHCEI: Ha
oTpesieNieHue TeMIepaTyphbl, Ha ONpe/eIeHHe TTOI0KEeHUs Ha BPEMEHHOM ocH (J10 Halel 3pbl
Y TIOCJIE), HA ABMKEHUE JICHEKHBIX CPENCTB (ITPUXO0/pacxo), Ha OnpeIeTieHne
TITyOUHBI/BBICOTHI U T.I1.;

— WCTOJB30BaTh MOHATUE MacIITada JIsl HAXOXKICHHS PACCTOSIHUHN M JITMH Ha KapTaX, TUTaHax
MECTHOCTH, TJIaHAX ITOMEIICHUH, BRIKPOHKaX, IMPH padoTe Ha KOMITBIOTEpE U T.I1.

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

—  pelaTh HECIIOXKHBIE MPAKTUYECKUE 3aa91, BO3HUKAIONIUE B CUTYAIUSIX ITOBCETHEBHON
KU3HU.

T'eomempusn



- OmnepupoBath Ha 0a30BOM YypOBHE TOHATHSIMH: TOYKa, NpsMasi, IUIOCKOCTh B
NPOCTPAHCTBE, MAPAUICIBHOCTD U MEPICHIUKYIAPHOCTD IPSIMBIX M IJIOCKOCTEH;

- pacro3HaBaTh ~ OCHOBHbIE  BHJbI ~ MHOTOTPAaHHMKOB  (Ipu3Ma,  MUpaMHIA,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

- n300pakaTh M3ydaeMble (UTYPBI OT PYKH U C MPUMEHEHHUEM IMPOCTHIX YEPTEIKHBIX
UHCTPYMEHTOB;

- nenaTh (BBIHOCHBIC) IUIOCKUE YSPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUI
CBEpXy, COOKY, CHU3Y;

- U3BJICKaTh HMHMOPMAIIMIO O MNPOCTPAHCTBEHHBIX TI'COMETPUYECKHX  (HUTypax,
NPE/ICTABIICHHYIO HAa YePTEeIKaX U PUCYHKAX;

- npuUMeHSATh Teopemy Iludaropa mpu BBIUKUCICHUH 3JIEMEHTOB CTEPEOMETPUUYCCKHUX
buryp;

- pacro3HaBaTh OCHOBHBIC BH/IbI T€JI BPALCHUS (KOHYC, IIMIMHIP, chepa U 1map);

- HAXOJUTh OOBEMBI M IUIOMIAH MOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHHKOB M TEI
BpAIlICHUs C IPUMEHEHHEM (HOPMYIL.

B noBceiHEBHO# KHU3HU M TIPU M3YYECHUH APYTHX MPEIMETOB:

- COOTHOCHTh a0CTpPaKTHbIE T'€OMETPUYCCKUE TOHATHSA © (AKThl C peabHBIMU
KU3HCHHBIMH 00BEKTAMHU U CUTYAIIUSIMH,

- HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYDP JUIS PEIICHHUS
THUIIOBBIX 337124 MPAKTHYECKOTO COICPIKAHNS;

- COOTHOCHTB TUIOIIA/IA IOBEPXHOCTEH TEJ OIMHAKOBON (POPMBI Pa3IMUHOIO Pa3Mepa;

- COOTHOCHTH 00BEMBI COCYI0B OJJUHAKOBOM (DOPMBI Pa3INYHOTO pa3Mepa;

OlLleHUBATh ()OPMY MPABHILHOIO MHOTOTPAHHHUKA MOCJIE CITUJIOB, CPE30B M T.I1. (ONPEACIIAThH
KOJIMYECTBO BEPILUH, peOep U rpaHeil MOIyYeHHBIX MHOTOTPAHHUKOB).

Bexmoput u koopounamot ¢ npocmpancmee

— OnepupoBarh Ha 0a30BOM ypOBHE TOHSATHEM JIEKApTOBBI KOOPAMHATHI B
IPOCTPAHCTBE;

- HAXOJIUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO Mapajuiesienuneia

OOy4aromuiics_ Ha YriIyOJIeHHOM YPOBHE HAYUUTCS:
Anzebpa u navana ananuza

Dnemenmol meopuu MHOHCECHIE U MAMEMAMUUECKOU 102UKU

— CB00OJHO ONEepUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, 2JIEMEHT MHOXKECTBA,
IIOJIMHO>KECTBO, ITIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOXKECTB, YMCIOBbIE MHOYKECTBA
Ha KOOPAMHATHOM NPAMOM, OTPE30K, HHTEPBAJI, IOJyUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOU
TOYKOM, Tpaduueckoe MpeaCcTaBIeHHEe MHOXKECTB Ha KOOPAMHATHOHN TIIOCKOCTH;

— 3a/1aBaTh MHOKECTBA MEPEUNCICHUEM U XAPAKTEPUCTUUECKUM CBOMCTBOM;

— ONEPHUPOBATH MOHATUAMM: YTBEPKIAECHUE, OTPULIAHNE YTBEPKICHUS], HICTUHHBIE U JIOXKHBIE
YTBEpKJI€HUsI, IPUYHMHA, CIEICTBUE, YACTHBIN ClTyyail 001Iero yTBep K IeHHs, KOHTPIpUMED;

— IPOBEPATH MPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxOJAWTb NEepeceueHre U 00bEIMHEHNE MHOXKECTB, B TOM YHCJIE IIPEICTaBIEHHbIX
rpaduyecKky Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM MJIOCKOCTH;

— TPOBOJUTH J10Ka3aTeNbHbIE PACCYXAECHUS JUIsl 000CHOBaHMS HCTUHHOCTU YTBEPKACHUH.

B noeceonesnoii scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOXKECTBA HA KOOPAMHATHOM NIPSIMOM M HA KOOPAMHATHOU
IUIOCKOCTH JUJIs1 ONIMCAHUS PeajbHBIX MPOLIECCOB U SIBICHUN;

— IPOBOJMTH JOKA3ATEIbHBIE PACCYKIACHUSA B CUTYaLUsIX IOBCEIHEBHOM JKU3HU, IIPU PELLICHUH
3a/1a4 U3 IPYTUX IPEeIMETOB



Yucna u BbIPAIICECHUA

CB000IHO OMEPUPOBATH MOHATUSIMH: HATYPaJIbHOE YHCIIO, MHOKECTBO HATYPAIbHBIX YHCEII,
IEJI0€ YHCII0, MHOKECTBO LIEJBIX YHCEN, OOBIKHOBEHHAS APO0b, TeCATHIHAS TPOOb,
CMEIIAHHOE YUCIIO, PAMOHAIIBHOE YUCIIO, MHOKECTBO PALlMOHAJIBHBIX YHCET,
HMPPALMOHAIIBHOE YHUCIIO, KOPEHb CTEIIEHHU N, IEUCTBUTEIBHOE YUCII0, MHOKECTBO
JNEUCTBUTEIILHBIX YUCETl, TEOMETPUUECKas HHTEPIIPETALM HATYPaIbHBIX, LENbIX,
pPalMOHAIBHBIX, IEUCTBUTEBHBIX YHCEIT;

IIOHUMAaTh U OOBSICHATh PA3HUIYY MEX/Y HO3ULIMOHHON U HEMO3UI[MOHHON cUCTeMaMU
3aIMCH YHCEIT;

MEePEBOIUTH UKCIA U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;
JIOKa3bIBATh M UCIIOJIb30BATh IPU3HAKH JEITMMOCTH CYMMBI U IIPOU3BEACHUS IIPU
BBIIIOJTHEHUH BBIYMCIICHUH U PEIICHNN 3314,

BBIIIOJIHATH OKPYIVICHUE PALlMOHAIBHBIX U UPPALIMOHATIBHBIX YUCEI € 3aJaHHON TOYHOCTBIO;
CpaBHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

yIOPSI0YMBATh YHCIIA, 3aIIMCAHHbIE B BUE OOBIKHOBEHHOU U IECATUYHOM IpOOH, YncIa,
3aMKCaHHbIe C UCIOJIB30BaHUEM apU(PMETUUECKOTO KBAJAPAaTHOTO KOPHS, KOPHEH CTENEeHU
Oouiple 2;

naxoauts HOJl u HOK pa3ubiMu crioco0amu 1 UCTIONBb30BaTh UX MPH PEIICHUH 33/1a4;
BBITIOJIHATH BBIYUCIIEHUS U TIPe0Opa30BaHusl BBIPAXKEHUN, COJIEP/KALINX JEHCTBUTEIbHBIE
4KCJIa, B TOM YMCJIE KOPHU HaTypaJIbHBIX CTCIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHUsI TPUTOHOMETPUYECKHUX,
norapu(pMHUUECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BEIPAXKEHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

BBINOJIHATH U OOBSICHATH CPAaBHEHUE PE3YJIbTATOB BHIYUCICHUHN NPU PEIICHUH MTPAKTUYECKUX
3a7a4, B TOM YHCIIe PUOIMKEHHBIX BEIYUCIICHHUH, UCTIONB3Ys Pa3HbIe CIIOCOObI CPaBHEHUH;
3alMUChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIE IAHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIAATH W OLCHHUBATH Pa3HBIMU crnocod0aMM  YHCIIOBBIE BBIPAXCHUA TIpU PCIICHUN
MPAKTUYCCKUX 3aaa4 U 3a1a4 U3 JPYyTrux y‘-IC6HLIX npeaAMETOB

Ypaeneuuﬂ U Hepaesencmea

CB00OHO ONIEpHPOBATH MOHATHIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIE YPaBHEHUS U
HEPABEHCTBA, YPaBHEHNUE, SBIISIOIIEECS CIECICTBUEM JIPYTOr0 YPaBHEHUS, YPABHEHHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE PEOOPa30BaHUs yPAaBHEHU;

peuaTh pa3sHble BUABI yPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHHUs 3-i1 1 4-ii cTeneHe, ApoOHO-pallMOHANIbHBIE U UPPALIMOHAIbHBIE;

OBJIa/IETh OCHOBHBIMU THITAMHU TIOKA3aTEeNbHBIX, JJOTapu(pMUUECKUX, UPPALIUOHATIbHBIX,
CTETIEHHbIX YPAaBHEHUI U HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIIEHUN U IPUMEHSATh
UX IIPY PEUICHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K perieHnio ypaBHEHUH;

IIPUMEHATH TeopemMy Buera 11 pereHns HEKOTOPhIX YPaBHEHUN CTEIIEHHU BbIIIE BTOPOH;
MIOHUMATh CMBICII TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCHIIBHBIX MTPEOOPA30BAHUAX
YpPaBHEHUU U yMETh UX JI0KA3bIBaTh;

BJIJIeTh METOJIaMH PELlICHHs] ypaBHEHH, HEPAaBEHCTB U X CUCTEM, YMETh BBIOMPATh METO]
perieHust 1 000CHOBBIBAThH CBOI BHIOOD;

HCI0JIb30BAaTh METOJl MHTEPBAJIOB ISl pEIICHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMOHATIBHBIX U BKJIIOYAIOLINX B C€0s1 UPPaLlMOHAIbHbIE BEIPAXKEHUS;

peaTh ajaredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandecKiM U TpapuIecKuM METOIaMH;

BJIAJIETh PA3HBIMU METOJIAMM JI0KA3aTEIbCTBA HEPABEHCTB;



— peuaTh ypaBHEHMsI B LIEJIbIX YNCIAX;

— M300pakaTh MHOKECTBA HA TUIOCKOCTH, 3a/1aBaEMbI€ YPABHEHUSIMH, HEPAaBEHCTBAMHU U UX
CUCTEMAaMHU;

— cBOOOIHO MCIIOJIB30BaTh TOXKAECTBEHHBIE IPEOOPA30BaHM IIPU PELICHUN YPaBHEHUHN U
CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

— COCTaBJIATh U pEIIaTh ypPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUH 3a7a4 JPYyTUX
y4€OHBIX PEMETOB;

—  BBINOJIHSTH OLIEHKY NPaBOIN0A00Ms pe3yIbTaToB, MOTy4aeMbIX IPU PELICHUH Pa3IMYHbIX
YPaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajay APYTHX YUeOHBIX IPEIMETOB;

— COCTaBJIATh U pEIIaTh yPaBHEHUS U HEPABEHCTBA C IIapaMeTpaMu IIPU PELLIEHUH 3a1a4
JPYTUX Y4EOHBIX MIPEIMETOB;

— COCTaBJIATh YPaBHEHHUE, HEPABEHCTBO WM UX CUCTEMY, OIIUCBIBAIOINE PEATIbHYIO CUTYalUI0
WIM NIPUKJIAIHYIO0 33aa4y, MHTEPIPETUPOBATh IIOJyUYEHHBIE PE3YJIbTATHI;

HCIOJIb30BaTh MPOTrpaMMHbIE CpEACTBA NpPHU PELIEHUH OTIEIbHBIX KIJIACCOB YypaBHEHUN H

HEPABEHCTB.

Dyukyuu

— Bragetp NOHATHSIMH: 3aBUCUMOCTD BETUYMH, (PYHKIUS, apTyMEHT U 3HaYeHUE (PYHKLUH,
00J1acTh ONpEENICHNs U MHOYKECTBO 3HaAUEHUHN (YHKINH, IpadUK 3aBUCUMOCTH, TpaduK
¢byHKIMH, HYJIH GYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXKYTKe, yObIBAaHUE HA YMCIIOBOM IIPOMEKYTKE, HAUOOJIbIIIEEe U HAMEHbILIEE 3HAUCHHE
(YHKIMK Ha YMCIIOBOM NPOMEXKYTKE, Iepuoandeckas QyHKIHs, Iepuol, YeTHas U HeYeTHas
(GyHKIMY; YMETh IPUMEHATh 3TH MOHATHS MPU PELICHUH 3a/1a4;

— BJIQJIETh IIOHATHEM CTeNEHHas (PyHKIUs; CTPOUTH €€ TpauK U yMETh IPUMEHATh CBOWCTBA
CTETIeHHON (PYHKIIMU TPU PEIICHUH 3a/1a4;

— BJaJIeTh NOHATUSAMH MOKa3aTelbHasl PYHKIMS, SKCIIOHEHTA; CTPOUTh UX T'padUKHU U yMETh
IIPUMEHSTH CBOICTBA NOKA3aTeIbHON (YHKLMU NIPH PEILICHUH 3a]1a4;

— BIIQJIETh MOHATHEM Jorapudmuyeckast pyHKIHs; CTPOUTH €€ rpaduk U yMeTh NIPUMEHSATh
CBOMCTBA JIorapu(MUIECKON QYyHKIIMH IPU PELICHNH 33/1a4;

— BJaJeTh NOHATUSAMU TPUTOHOMETpUUYECKHE QYHKIMH; CTPOUTH UX TPAPUKU U YMETh
MIPUMEHSTH CBOICTBA TPUTOHOMETPUUECKUX (PYHKLUHI NMPH pEeIIeHUH 3aa4;

— BIIQJIETh OHATHEM OoOpaTHas (PyHKIUS; MPUMEHSTH 3TO MOHATHE TP PEIICHUH 33/1a4;

— TPHUMEHATH MPH PEIICHUH 3a]1a4 CBOMCTBA (PYHKUUI: YeTHOCTD, IEPUOTUIHOCTD,
OTPaHUYEHHOCTB;

— TPHUMEHATH NPU PEIIeHUH 3a/1a4 IpeoOpa3oBaHus TpapuKoB (PyHKIIHIA;

—  BJIQJIETh MOHATHSIMHU YHUCIOBas MOCJIEI0BATEILHOCTD, apU(PMETHUECKas U TeOMeTpUdecKas
IIpOrpeccus;

— TPUMEHATH IPU PEIIeHUH 3aj]a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON 1 TeOMETPHUUECKON
MPOTrPECCUH.

B noeceonesnoti scuznu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

— OIpeAensaTh No rpadrKaM U UCIOIB30BaTh JJISl PEIICHUS MPUKIIAAHbIX 3a/1a4 CBOWCTBA
peanbHBIX MTPOLECCOB M 3aBUCUMOCTEH (HauOOJIbIINe U HAMMEHbBIIINE 3HAYCHHUS,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMITOTHI, TOUYKH NIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTyaLUH;.

— OIpeAensaTh N0 rpadukaM MpoCTEHIINE XapaKTEPUCTUKU EPUOINYECKUX MTPOLIECCOB B
OMOJIOTUH, SKOHOMHUKE, MY3bIKE, PAIHUOCBI3H U Jp. (aMILTUTY1a, IEPUOJT U T.11.)

Dnemenmobl mamemamuyuecKozo aHaAIU3A



Brnagets nmoHsTHEM 0ECKOHEYHO YOBIBAOIAs TEOMETPHUECKAs IPOTPECCHs U YMETh
MIPUMEHSITH €r0 TIPH PEIICHUH 3a]1a9;

MIPUMEHSITH JUTsl pEIICHUS 33]1a4 TCOPHIO MPEJICIIOB;

BJIAJIETHh MOHATHUAMHU OECKOHEYHO OOBIINE U OECKOHEYHO MaJIbl€ YHCIIOBBIE
MOCIIEIOBATEILHOCTH M YMETh CPAaBHUBATH OECKOHEUHO OOJIBIITNE U OECKOHEUHO MaJTbie
[1OCJIEI0BATEILHOCTH;

BIIQ/ICTh MOHIATHSIMH: IPOU3BOIHAS (DYHKIIMU B TOUKE, MPOU3BOAHAS (PYHKIINU;
BBIYUCTISATH MPOU3BOJAHBIE TIEMEHTAPHBIX QYHKIUI U UX KOMOWHAI;

UCCIIeIOBaTh PYHKIIMA HA MOHOTOHHOCTh U DKCTPEMYMBI,

CTPOUTH TPaPUKH U MPUMEHSTH K PEIICHUIO 33]1a4, B TOM YHUCIIE C ITAPaMETPOM;
BIIQJICTh MOHITHEM KacaTeabHas K TpaduKy QYHKIMH U YMETh IPUMEHSTH €T0 P PEIICHUN
3a7ad4;

BIIQ/IETh MOHATHSIMH IepBOOOpa3Hast PyHKIIHsI, OMpeIeICHHbI HHTETPAaT,

MpUMEHSTh TeopeMy HproToHa—JIeliOHMIIa U ee CIeCTBUS AT pelIeHHs 3a/1a4.

B noeceonesnoti scuznu u npu uzyueruu Opyeux yueoHwvix npeomMemos:

pelaTh NpUKIAIHbIE 3a1a4K U3 OUOJIOTUH, PUBKUKH, XUMHUH, SKOHOMUKH U JPYTHX
IIPEAMETOB, CBA3AHHBIE C UCCIEAOBAHUEM XapAKTEPUCTUK IIPOLECCOB;
WHTEPIPETUPOBATH ITOJIYYECHHBIE PE3YJIbTaThI

Texcmoewie 3a0auu

Pemrate pa3Hble 3a1a4y NOBBILIEHHON TPYAHOCTH;

aHAJM3UPOBATh YCIOBHE 33J[auM, BEHIOUPATh ONTUMAIIbHBIA METO/I PELICHHS 33/]auH,
paccmaTpuBas pa3iIMyHbIe METO/IbI;

CTPOMUTH MOZEJIb PELIEHUS 3a7a4H, IIPOBOIUTH J0KA3aTeIbHbIE PACCYKACHUS IIPU PELLICHUN
3a/1a4u;

pemaTh 3a1a4u, TpeOyromue nepedopa BapuaHTOB, TPOBEPKHU YCIOBUM, BEIOOpA
ONTUMAJILHOTO PE3yJIbTATA;

aHAJIN3MPOBATh U NHTEPIPETUPOBATH MOJIYUEHHBIE PEILIEHUS B KOHTEKCTE yCIOBUS 3aauH,
BBIOMPATH PEIICHNs, He IPOTUBOPEYAIEe KOHTEKCTY,

MEePEeBOIUTH MPU PELICHUH 3a/1a4U HHPOPMAIUIO U3 OJJHOM (DOPMBI 3aIlucH B IPYTYIO,
UCHOJb3Ys P HEOOXOIUMOCTH CXEMbI, TaOJIHIIbI, IpaduKu, TUarpaMMsl.

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux npeomemos:
pelaTh MPaKTUYECKUE 3aa4M U 3aJ1a4U U3 APYTUX IPEeIMETOB

I'eomempus

Brnanets reoMeTpuYecKMMU TIOHSATHSIMH TIPU PEIICHUU 3a/1a4 U IPOBEICHUH
MaTeMaTHYECKHUX PacCyKICHUH;

CaMOCTOSITENILHO (POPMYITUPOBATE ONPEACIICHUSI TEOMETPUICCKUX (PUTYp, BBIIBUTATH
THIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX F'€OMETPUICCKUX (PUTYP U 0OOCHOBBIBATH HITH
OTpOBEpraTh Ux, 0000IIATh WM KOHKPETU3UPOBATh Pe3yIbTaThl HA HOBBIX Kilaccax (uryp,
MIPOBOJIMTH B HECJIOKHBIX CITydYasx KIacCH(DHUKAIMIO GUTYP IO Pa3TUIHBIM OCHOBAHUSM;
WCCIIEZIOBATh YEPTEKHU, BKITFOUAsi KOMOUHAIIUN (UTYD, H3BJIEKATh, HHTEPIIPETUPOBATH U
peoOpa3oBEIBATH HHPOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

pelaTh 3a/1a4i TEOMETPHUECKOTO COJICPKAHUS, B TOM YUCIIC B CUTYallUsAX, KOTJa alrOPUTM
pEILIEHMSI HE CIICAYET SIBHO U3 YCIIOBHS, BBIIOJIHATH HEOOXOAMMBIC JUIS PEUICHUS 3a]aun
JIOTIOJTHATETHHBIC TIOCTPOCHUS, MCCIICIOBATh BOZMOKHOCTh TIPUMEHEHUS TeOpeM u (popmyIt
JUTSL peIICHUs 3a71a4;

yMeTh (POPMYTUPOBATH U IOKA3HIBATH TEOMETPUICCKUE YTBEPIKICHUS;

BIIQ/ICTh MOHITHSIMH CTEPEOMETPHH: TIPU3Ma, MapaILISICIHUIIe]], TUPaAMHUIa, TETPAdIP;



— UMETh MPEACTaBICHUS 00 aKCHOMAaX CTEPEOMETPHUH U CICICTBUAX U3 HUX U YMETh
MIPUMECHSITh UX MPU PEIICHUH 33/1a4;

— yYMETh CTPOHTH CEUCHHS] MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM PA3IMIHBIX METO/IOB, B TOM
9HCIie ¥ METOJA CIIE/IOB;

— WMETh MPEJCTABICHUE O CKPEIIUBAOIINUXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAHUTh
YTOJI ¥ PACCTOSIHUE MEKIY HHUMU;

— TPUMEHATH TEOPEMBI O MAPAIIEIBHOCTH MPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE MIPH
pElICHNH 33]1aY;

— YMeTh IPUMEHSTH MapaljIeIbHOC MPOCKTHPOBAHUE JIJIS H300paskeHus Quryp;

— yMETh IPUMEHSTH NMEPICHANKYISIPHOCTH MPSIMOU ¥ IFIOCKOCTH TIPU PEIICHUH 3a/1a4;

—  BIIQJICTh MOHSATHSIMH OPTOTOHAILHOE IPOCKTHPOBAHUE, HAKJIOHHBIC M UX MTPOEKIIUH, YMETh
MPUMEHSITh TEOPEMY O TpeX MEePHEHAUKYISAPAX MPU PEIICHUH 3a/1a4;

— BJIAJIETh NOHATUSMHU PACCTOSTHUE MEXKIY (PUTypaMu B IPOCTPAHCTBE, OOIIUN TIEPIICHIUKY ISP
JIBYX CKPEIIMBAIOIIMXCS MPSAMBIX U YMETh IPUMEHSTh UX MPH PEIICHUH 33]1a4;

— BJIAJIETh OHATHUEM YTOJl MEXY MPSIMOU U MIIOCKOCTHIO U YMETh IPUMEHSTh €ro MpH
pElIeHNH 33]1aY;

—  BJIAJICTh NOHATUSAMH JABYTPAHHBIN YTOJI, YTOI MEXIY TUIOCKOCTSIMH, TEPIICHIUKYIISIPHBIC
TUIOCKOCTH M YMETh IPUMEHSTh UX MIPU PEUICHUU 3a/1a4;

— BJaJIeTh NOHATUSAMU MIPU3Ma, MapalljieNieuIe ] U IPUMEHSITh CBONCTBA Mapaieenune1a
IIPY PEIICHUN 33]1aY;

—  BIIQJICTh TOHSATHEM NPSIMOYTOJIBHBIN MapajuieenuIe]l U IPUMEHSTh €ro MPHU PeIICHUN
3anad;

— BJIAJIETh NOHATUSMU TUPAMHUJIA, BUIBI TUPAMUJL, YJIIEMEHTHI MPAaBUIBHON MTUPAMUIIBI U YMETh
MIPUMEHSITh UX MPU PEIICHUH 3a/1a4;

— HMETh MPEJICTABICHUE O TeopeMe Ditiepa,lipaBUIbHBIX MHOTOTDAHHUKAX;

—  BIIQJICTh MOHSATHEM IUIOIIAHM TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IPUMEHSITh €T0 MPH
pElIeHNH 33]1aY,

— BJIAJIETh NOHATHSAMH TeJIa BpalleHus (IIHHAD, KOHYC, Imap u cdepa), UX CeUCHHS U YMETh
MPUMEHSTh UX MIPH PEIICHUH 33]1a4;

— BJIaJIeTh NOHATUSMU KacaTeIbHbBIE MPSMBIE U IJIOCKOCTH M YMETh MPUMEHSTh U3MPH
pElIeHNH 33]1aY,

— WMETh MPEJICTABIICHUS O BIIMCAHHBIX M OMMUCAHHBIX chepax U yMeTh MPUMEHSITH HX TIPH
pElIeHNH 3a]1aY;

—  BJIAJIETh NOHATUSAMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BPAIICHUS U TIPUMEHSTh UX MIPH
pEIICHNH 33]1aY,

— HMMETh MPEJICTABICHUE O pa3BEePTKE WINHAPA U KOHYCAa, IUIOMIAIN TOBEPXHOCTH IIWINHPA U
KOHYCa, yMETh MIPUMEHSITh UX MPHU PELICHUH 3a/1a4;

— UMETh MPEJCTABICHUE O TUIOMIAIN CHEPHI M YMETh MPUMEHSTh €T0 MPU PEIICHUH 3a/1a4;

— YMeTh pemaTh 3a7a9i Ha KOMOWHAITMH MHOTOTPAHHUKOB U TEJI BPAIlCHUS;

— WMETh MPEJICTaBICHUE O TIOJOONH B IPOCTPAHCTBE M YMETh peliaTh 3a/1a4d Ha OTHOIICHHE
00BEMOB U TIJIOMIA/IeH TOBEPXHOCTEN MOTO0HBIX (DUTYD.

B nogceonesHoil scuznu u npu uzyueHuu Opyaux npeomemos:

COCTABJIATH C MCIIOJIb30BAHHEM CBOWMCTB T€OMETPHUECKUX (DUTYp MaTeMaTHYECKHE MOJCITH JUIs

pelieHns 3a/Jad TMPAKTHYECKOTO XapakTepa M 3alad M3 CMEXKHBIX TUCIUIUINH, UCCIICIOBAThH

MOJTYYCHHBIC MOJICIIA U MHTEPIIPETUPOBATH PE3yJIbTAT.

Bexkmoput u koopounamet 6 npocmpancmee

— Bnazners NOHATUSMH BEKTOPBI U X KOOPIUHATHI;

— yMETh BBINOJIHATH ONEpaIiu HaJl BEKTOPaMHU;

— HCIOJIB30BaTh CKAISIPHOE ITPOU3BEICHNE BEKTOPOB MIPH PELICHUH 3a]1a4;



— TPHUMEHATh YPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHHS MEXKy TOUKaMH, YpaBHEHHE
cdepsl pH pelIeHnH 3aay;
— TPUMEHATH BEKTOPHI M METOJI KOOPAMHAT B IIPOCTPAHCTBE IPH PEIICHUH 33/1a4.

I/Icmopu}l mamemamuxKu
— HmMmeth NpEACTABJICHUC O BKJIIAAC BBIAAOMIUXCA MATCMATUKOB B PA3BUTUC HAYKU;
— IHOHHUMATb pOJIb MATCMATUKU B PA3BUTHU Poccun.

Memoovr mamemamuxu

— Hcrnonb30BaTh OCHOBHBIE METOABI JOKA3ATEIbCTBA, IIPOBOIUTD 10KA3aTEILCTBO U BBIIIOIHATh
OIIPOBEPKEHHUE;

— IPUMEHATh OCHOBHBIE METO/bI PEILICHUS MATEMATUYECKUX 3a1a4;

— Ha OCHOBE MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEPU30BaTh KPAacoTy U
COBEPLICHCTBO OKPYKAIOLIET0 MUpa U POU3BEIACHUM UCKYCCTBA;

— IPUMEHATh IPOCTEHIINE IPOrPaMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPH PELLICHUN MAaTEMATHYECKUX 3aa4;

— IOJIb30BaThCA MPUKIAAHBIMU IIPOrpaMMaMH U IIPOrpaMMaMH CHUMBOJIBHBIX BBIYMCICHUHN VIS
HCCIIEZIOBAaHUS] MAaTEMaTUYECKUX OOBEKTOB.

O6V‘IaIOIHPII>'ICH Ha 0a30BOM YPOBHCE ITOJIYYUT BO3MOKHOCTh HAYUHUTHCA:

Yucna u evipasrcenusn

— omepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  Jorapupm  UHUCIA,
TPUTOHOMETPUYECKasi OKPY>KHOCTb, TpalyCHast Mepa yrIia, BeTMUNHA YIJIa, 33JJaHHOT0 TOUYKOH Ha
TPUTOHOMETPUYECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YTJIOB, MMEIOIIUX
HPOU3BOJIEHYIO BEJTMUUHY;

— BBITOJIHATH apU(PMETUYECKHIE JEHCTBUS C LEIBIMHA U PAllMOHAIBHBIMUA YHCITAMU;

- BBINIOJIHATE HECJIOKHBIE TPE0Opa30BaHMsl YHWCIOBBIX BBIPAKEHHUH, COAEpIKaIIUuX
CTEIICHU YHUCel, TM00 KOPHU U3 YHCe, JINOO0 JIorapu(Mel Yucer;

- CpaBHMBaTh PallMOHAILHBIE YHCIAa MEXKITY COOOH;

— OLIEHUBATh M CPAaBHUBATh C PAlMOHAJIBHBIMH YHCIAMH 3HAUEHUS IENBIX CTEeTeHEeH
qHcell, KOpHEH HaTypalbHOW CTENEHU U3 YHCE, JIOTapr(pMOB YHCEI B IPOCTHIX CIyYasX;

- OLIEHUBATh 3HAKH CHHYCa, KOCHHYCAa, TAHTE€HCA, KOTAHT€HCa KOHKPETHBIX YTJIOB;

B noBcetHeBHOM KHU3HU M IPU U3YYEHUH APYTHX YUIEOHBIX MPEAMETOB:

— BBITIOJIHATH BBIYMCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,

- BBITIOJIHATh TIPAKTUYECKHE pacdeThl C WCIOJIB30BAaHHEM TPH HEOOXOIUMOCTH
CHPAaBOYHBIX MaTEPUAJIOB M BHIYHUCIUTENIBHBIX YCTPOUCTB;

- COOTHOCHTH pealbHbIC BEITMYUHBI, XapaKTEPUCTHKH OOBEKTOB OKPY)KAIOMIETO MUPA C
UX KOHKPETHBIMHU YHCIIOBBIMHU 3HAUEHUSIMU;

- WCTIONB30BAaTh METOMABl OKPYTJICHHS, TPUOIMKEHUS ¥ TPHUKHIKA TPU PEIICHUU
NPaKTUYECKUX 3a/1a4 MOBCETHEBHOM JKU3HU.

Ypaenenus u nepasencmea

- Pemrate pamuoHanbHbIe, TIOKa3aTeNbHbIE W JIorTapu(MUYEeCKHe ypaBHEHHS U
HEpaBEHCTBA, MPOCTEHIINE UPPAIMOHAIBHBIE U TPUTOHOMETPUUECKUE YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBIL;

- HCIIOJIb30BaTh METOJbl PEIICHUS YPAaBHEHMI: NPUBENCHHE K BUIY «IPOU3BEICHUE
PaBHO HYJIIO» WUJIU «YAaCTHOE PABHO HYJIIO», 3aMEHA NIEPEMEHHBIX;

- HCII0JIb30BaTh METO/] UHTEPBAJIOB Ul PEILICHUS] HEPABEHCTB;



— n300paxkaTh HAa  TPUTOHOMETPUYECKOM  OKPY)KHOCTH  MHOXKECTBO  PELICHUI
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

- BBITIOJIHSITH OTOOpP KOPHEHW ypaBHEHUH WM PEIICHUNW HEPABEHCTB B COOTBETCTBHH C
AOMOJIHUTCIIbHBIMU YCJIIOBHUAMU U OTPAHUYCHUAMMU.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

- COCTaBJISITh U pelllaTh YPABHEHUs], CUCTEMbl YPaBHEHUI M HEPABEHCTBA MPU PELICHUU
3aja4 APyrux y4eOHbIX MPEIMETOB;

- HCIIOJIb30BATH YPAaBHCHUA MW HCPABCHCTBA [JIsI TIIOCTPOCHUA HW HCCICIOBAHUA
MPOCTEHIINX MaTEeMAaTUYECKUX MOJIeTICH peaibHbIX CUTYaIHi UIN MPUKIAJAHBIX 3a/1a4;

YMETb HHTEPIPETUPOBATH IIOJYYEHHBIH IIPU DPEIICHWM YPAaBHEHMs, HEPABEHCTBA WIIHU
CUCTEMBI Pe3yJIbTaT, OLEHUBATh €ro MPaBI0NoA00ue B KOHTEKCTE 3aJaHHON pealbHON CUTyalluu
WM TIPUKIJIATHOM 3a/1a4u.

Dynkuyuu

- OmnepupoBaTh MOHATHSAMH: 3aBHCUMOCTH BEIIMYMH, (PYHKIHUS, aprTyMEHT M 3HAUYCHHE
(GyHKIMH, O0JIACTh OIpPENCNIEHUs] U MHOXECTBO 3HAUY€HUH (QyHKUMHU, rpaduKk 3aBUCHUMOCTH,
rpaduk GyHKUINHU, HYJIH QYHKIHH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3PACTAHHE HA YHUCIOBOM
IPOMEXKYTKe, YObIBaHME Ha YUCIOBOM IPOMEXYTKE, HauOoJiplllee U HauMEHbIlee 3HAYCHHE
(GYHKIMK Ha YUCIOBOM NPOMEXKYTKE, MEepHOAMYECKas (YHKLUS, MEPHOMA, YeTHAS M HEYeTHas
byHKINH,

- OIEpPUPOBATH MOHATUSAMU: CTEIEHHAs, Jorapudmuyeckas U nokasareiabHas GyHKINY,
TPUTOHOMETpHUYECKHUE (DYHKITIH;

- OIpeNeNIATh 3HaUeHUe (PYHKLUH 110 3HAUYCHHUIO apryMeHTa MpHU Pa3IMyHbIX CIIOCO0ax
3a1aHus QyHKIUHY;

- CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHI;

- ONMHUCHIBaTh TO TpaduKy M B MPOCTEHIIUX ciaydasx 1o (opmylie TOBEACHHUE U
CBOMCTBAa (PYHKLUH, HAXOAUTH MO rpaduKy GYHKINN HAUOOJIbIINE U HAMMEHBIINE 3HAUEHUS;

- CTPOUTH 3CKHU3 Tpaduka (QYHKLUUH, YIOBIETBOPSIOMIEH NPUBEACHHOMY HaboOpy
yCIoBHA (MPOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HaU€HUE (YHKIUU B 33JaHHOH TOYKE, TOUKH
9KCTPEMYMOB, HYJIU (PYHKLIUH U T.1T.);

- pemaTb ypaBHEHUs, IPOCTEHMIINE CHUCTEeMbl YpaBHEHUH, WCIHOJb3Yysl CBOMCTBa
¢GyHKUMH 1 UX rpaduKOB.

B noBceHEBHOM KU3HU U [TPU U3YYEHUH JPYTUX yUEOHBIX IPEIMETOB:

- onpeneNnaTh Mo rpadukaM M HCHOJB30BATh Ul pEIIEeHUs NPUKIATHBIX 33134
CBOMCTBa peajbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAWOOIbIIME W HAUMEHBIINE 3HAYCHUS,
NPOMEXYTKH BO3pacTaHMs U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW NMTPAKTUUECKOW CUTYaLNH;

-OIpenesaTh Mo rpadukamM MNpOCTEHIINE XapaKTEPUCTUKHU TMEPHOJUYECKHX IPOLIECCOB B
O610JI0THH, SKOHOMUKE, My3bIKE, PaTUOCBS3H U JIp. (aMILTUTYAa, IEPUO U T.I1.)

dnemenmol mamemamuyecKozo aHanu3a

- OmnepupoBarh MOHATUAMH: MPOU3BOIHAS (PYHKIUH B TOYKE, KacaTeslbHas K rpaduKy
byHKIUH, MTPOU3BOIHAS QYHKIUY;

- BBIUUCIIATE  NPOU3BOJHYK  OJHOWIEHA, MHOIOWIEHa, KBaJpPaTHOIO  KOpHA,
IPOM3BOJIHYIO CyMMBI (DYHKIIHIA;

- BBIUYUCIISATh MPOU3BOJHBIE JIEMEHTAPHBIX (YHKIMN M UX KOMOMHAIMM, UCHOIb3Ys
CIPaBOYHBIE MaTEPHAIIBI;

- UCCIIeZIOBAaTh B MPOCTEHUIIMX chy4asX (YHKIMM HA MOHOTOHHOCTb, HaXOJIUTh
HanOOJbIINE ¥ HAWUMCEHBIINE 3HAYCHUS (QYHKUUH, CTPOUTH TpapuKd MHOTOWICHOB U
NPOCTEUIINX pallMOHATBHBIX (DYHKIMI ¢ HCIIOIb30BaHUEM anapara MaTeMaTHUECKOro aHaJIN3a.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:



- pemaTh NMPHUKJIAIHBIC 3aa4d U3 OMOJIOTHUH, (PU3UKH, XUMHH, SKOHOMHUKH U JAPYTHX
IIPEAMETOB, CBSI3aHHBIC C MCCIIEIOBAHUEM XapaKTEPUCTUK PEAIBbHBIX IPOLECCOB, HAXOKICHUEM
HauOOJBIINX ¥ HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.IL.;

- MHTEPIPETUPOBATH ITOJTYYEHHBIE PE3YJIbTATHI.

Teopusa éepoamuocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKa

— OnepupoBaTb OCHOBHBIMU OIMUCATENBbHBIMH XapaKTEPUCTUKAMU UYHCIOBOTO Habopa:
cpenHee apupMeTHIECKOe, MeIMaHa, HauOOJIbIlee ¥ HANMEHBIIIEe 3HAUCHUS;

— ONEpUPOBATh MOHATUSMU: YAaCTOTAa W BEPOSATHOCTb COOBITHSA, CIIy4alHbIM BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCTISTH BEPOSTHOCTU COOBITUN HA OCHOBE MOJICUETa YHUCIIa UCXO/IOB.

B noBcenHeBHOM XU3HU U IPU U3YUECHUU JIPYTUX MPEIMETOB:

— BBIYUCIISITH WJIA OIEHUBATh BEPOSTHOCTH COOBITHI B PEAIbHON KU3HU,

- BBIOMpATh MOJAXOASIINE METO/IBI IIPEICTAaBICHHS U 00paOOTKU JaHHbIX;

YMETh pelllaTh HECIOKHbIE 3a/1a4i Ha MPUMEHEHHE 3aKOHa OOJBIINX YHCET B COIMOJIOTHH,
CTpPaxOBaHMM, 3PABOOXPAHEHUH, OOeCleYeHHH OE€30IacHOCTH HACEJIEHHUS B Ype3BbIYalHBIX
CUTyalusix

Texcmoeguwie 3a0auu

— Pemrate 3a1aun pa3HbIX THUIIOB, B TOM YHUCJIC 33]]a4H MTOBBIIICHHOW TPYIHOCTH;

— BBIOMPATHh ONTUMAJILHBIM METOJI PEIICHUS 3a]]a91, PACCMATPHUBAs Pa3IUIHBIC METOIBI;

— CTPOWTH MOJEIH PEUICHUS 3aa49H, IPOBOIUTH JIOKA3aTeIbHBIC PACCYKICHUS;

— pemiath 3a7a4u, TpeOyOIMe nepedopa BapuaHTOB, IPOBEPKH YCIOBUH, BEIOOPA
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAIM3HPOBATh U MHTEPIPETHUPOBATH PE3yIbTATHl B KOHTEKCTE yCIIOBUS 3a7a4i, BEIOUPATh
pelIeHus, He MPOTUBOPEYAIINe KOHTEKCTY;

— TIEPEBOAWTH MPH PEIICHUH 33]1a9¥ HH()OPMAIIHIO U3 OJHOU (HOPMBI B IPYTYIO, HCITOJIB3Y S
MIpU HEOOXOIUMOCTH CXEMBbI, TAOIHIIBI, TPadUKU, TUATPAMMBI;

B nosceonesnoti scuznu u npu uzyyeHuu Opyeux npeomemos:

— pemaTh MpaKTUYECKUE 3a7]a4d U 3a7aud U3 APYTUX MPEIMETOB.

T'eomempus

— OnepupoBaTh TMOHATUSMHU: TOYKA, TpsMas, IJIOCKOCTh B  TPOCTPAHCTBE,
napajjiCJbHOCTE U NCPHCHAUKYJIAPHOCTD IPAMBIX U HJ'IOCKOCTGI;'I;

- MPUMEHSITH I PELIeHUs 3a/1a4 reOMeTpruuecKre (haKThl, €CIH yCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU opMme;

— pemarth 3aJayd Ha HaXOXKJIEHHE TEOMETPUYECKHMX BEIMYUH MO0 o0pas3laMm Win
aIrOpUTMaM;

- nenath (BRIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE
pHUCOBATh BUJ CBEPXY, COOKY, CTPOUTH CEYCHHSI MHOTOTPaHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh MHPOPMALIUIO O TEOMETPUIECKUX
¢durypax, NpeJCTaBlIeHHYIO Ha YepTexax;

- MPUMEHSTh TeoMeTpuueckre (axkThl Ui pelieHus 3aJad, B TOM  4YHCIe
MIPEITOJIATAOIINX HECKOJILKO IIIarOB PEIICHHUS,

- OIKCHIBATh B3aUMHOE PACIOJI0KEHUE MPSAMBIX U MIIOCKOCTEN B IPOCTPAHCTBE;
(hopmMyIupoBaTh CBOMCTBA U PU3HAKH (PUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHE YTBEPKICHUS;

— BIIQJIETh CTAHIAPTHOM KiaccuUKaAIMel MPOCTPAHCTBEHHBIX GUTYp (THpaMUmbI,
IIPU3MBI, TapaJUIECIEIIUIIEIb);



- HaXOIUThb OG’bGMBI 1 1Jiomaan HOBCpXHOCTCﬁ I‘eOMeTpI/I‘-ICCKI/IX TCII C HpI/IMeHCHI/IeM
(opmyur;

- BBIYUCIIATh PACCTOAHUA U YIJIbI B IPOCTPAHCTBE.

B noBcenHEeBHOM )XU3HU U IIPU U3YUYECHUU IPYTUX MPEIMETOB:

- HCII0JIb30BaTh CBOWCTBA T€OMETPUYECKUX (DUTYP JUIsl pEelIeHUs 3a7a4 IPaKTUYECKOTo
XapakTepa | 3a7a4 u3 Apyrux odsacrer 3HaHUH.

Bexkmoput u koopounamaul ¢ npocmpancmee

— OHGpI/IpOBaTI) IIOHATUSIMHA }ICKapTOBI)I KOOpZ[I/IHaTBI B HpOCTpaHCTBe, BeKTop, MO}IYJ'IB
BEKTOpa, PaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpA, YIoJl MCXKIAY BCKTOpaMH, CKaJIsIpHOC
MMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC BEKTOPHLI;

— HaAXOIUThb paCCTOHHI/IC MG)K}Iy ABYMs TOYKaMHU, CYMMy BeKTOpOB nu HpOI/I3BeI[CHI/Ie
BCKTOpA Ha YUCJIO, YIOJI MCIXKY BECKTOpaMH, CKAJIAPHOC NPOU3BCACHHUC, PACKIIAAbIBATE BCKTOP 110
JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- peuiaThb HpOCTCﬁHIHC 3aaa4i BBEACHHUEM BCKTOPHOI'O Oasuca.

OOvyyarommiicst Ha yriry0JIeHHOM YPOBHE MOJIYVYUAT BO3MOKHOCTh HAVUUTEHCS:

Onemenmul meopuu mHosicecme u MaAmMemMamuyiecKkoi 102uKu

JocTtrxenne pe3yapTaToB

— CB00OJHO OnepUpOBaTh MOHATUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IIepecedeHue, 00beIMHEHHE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJYUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOM, rpaduueckoe MpeaCcTaBIeHHe MHOXKECTB Ha KOOPAMHATHOMN IJIOCKOCTH;

— 3a/1aBaThb MHOKECTBA IIEPEUUCICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— ONEPUPOBATH NMOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIC U JIOXKHBIC
YTBEpKJI€HUsI, IPUYHMHA, CIEICTBUE, YACTHBIN ClTyyail 001Iero yTBep K IeH s, KOHTPIPUMED;

— IPOBEPATH MPUHAIIEKHOCTb DJIEMEHTAa MHOXKECTBY;

— HaxoIMTh IepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIe MPEICTaBICHHBIX
rpaduyecKky Ha YMCIOBOM MPSAMOM U Ha KOOPAMHATHOM MJIOCKOCTH;

— TPOBOJUTH JAOKa3aTelIbHbIE PACCY>KACHUS JIIsl 000CHOBAHUS HICTUHHOCTH YTBEPKICHHM.

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

— HCIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPANHATHOMN NPSIMOUM M Ha KOOPJAMHATHOU
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUN;

IIPOBOJUTE JI0KA3aTENIbHBIE PACCYXKACHUSA B CUTYalMSAX IOBCEAHEBHOM XU3HM, IPU PELICHUU
3a/1a4 U3 IPYTUX IpeIMETOB

— OIIEpUPOBATh MOHATUEM OIPEAEIEHUS, OCHOBHBIMU BUJAMH ONIPEIEIICHUNA, OCHOBHBIMU
BHUJIAMU TEOPEM;

— IIOHUMAaThb CyThb KOCBEHHOI'O J10OKA3aTeJIbCTBA;

— ONEpHUPOBATH MOHATUAMH CYETHOTO U HECUETHOIO MHOYKECTBA;

— IPUMEHATHh METOJ MaTEMaTUYECKON UHAYKIUH JJI IPOBEAECHUS PACCYKICHUN U
JIOKa3aTeNbCTB U IIPU PEIIEHUU 3aad.

B noeceonesnoii scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN SA3BIK U SI3BIK JIOTUKH JIJISI OITMCAHUS PEAIBHBIX
IPOIIECCOB U SABJICHUH, TP PEIICHUHN 3aJay APYTHX Y4EOHBIX MPEeIMETOB.

Yucna u evipasricenus

JlocTrxeHne pe3ynbTaToB

— CB0060JHO OTMEpUpPOBATH MOHITUSMH: HaTypajJbHOE YHCIIO0, MHOKECTBO HATYyPabHBIX YHCE,
1[eJI0€ YHUCII0, MHOKECTBO IIEJIBIX YKCeN, OOBIKHOBEHHAS IPOOb, IeCATUYIHAS IPOOH,
CMEIIIAHHOE YHUCJI0, PAITMOHAIILHOE YUCIIO, MHOKECTBO PAIIMOHAIBHBIX YHCEII,



HMPPALMOHAIIBHOE YHUCIIO, KOPEHb CTEIIEHHU N, IEUCTBUTEIBHOE YUCII0, MHOXKECTBO
JEHCTBUTEIBHBIX YACET, FEOMETPUUECKAs HHTEPIIPETALMS HATyPaJIbHBIX, LIETbIX,
palMOHAIBHBIX, IEUCTBUTEIBHBIX YHCEIT;

IIOHUMAaTbh U OOBSICHATh PA3HUIYY MEX/Y NO3ULIMOHHON U HEMO3UI[MOHHON CCTEMaMHU
3aIACH YHCET;

NIEPEBOUTH UNCIA U3 OJHON CUCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;
JTIOKa3bIBATh M UCIIOJIb30BATH PU3HAKH JEITMMOCTH CYMMBI U IIPOU3BEACHUS IIPU
BBITIOJITHEHUY BBIYMCIICHUH U PEIICHNN 33124,

BBIIIOJIHATH OKPYIVICHUE PALlMOHAIBHBIX U UPPALIMOHATIBHBIX YUCEI € 3aJaHHONU TOYHOCTBIO;
CpaBHUBATh JCHCTBUTENIbHBIEC YHCIIA PA3HBIMU CIIOCOOAMU;

yIOPSI0YMBATh YHCIIA, 3aIIMCAHHbIE B BUEC OOBIKHOBEHHOU M JECTUYHOM IpOOH, Yncia,
3aMMCaHHbIe C UCIOJIB30BaHNUEM apU(PMETUUECKOTO KBAJAPAaTHOTO KOPHS, KOPHEHN CTENEeHU
Oouiple 2;

naxoauts HOJl 1 HOK pa3ubiMu cioco0amu 1 UCTIONB30BaTh UX MPH PEIICHUH 33/1a4;
BBITIOJIHATH BBIYUCIIEHUS U TIPe0Opa30BaHusl BBIPAXKEHUN, COJIEPKALINX AEHCTBUTEIbHbIC
4KCJIa, B TOM YMCJIE KOPHU HaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHUsl TPUTOHOMETPUYECKHUX,
norapu(pMHUUECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BEIPAKEHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

BBINOJIHATH U OOBSICHATH CPAaBHEHHUE PE3YJIbTATOB BHIYUCICHUHN NPU PEIICHUH MTPAKTUYECKUX
3aJa4, B TOM YHCIIe PUOIMKEHHBIX BEIYUCIICHUH, UCTIONB3Ys Pa3HbIe CIIOCOObI CPaBHEHUH;
3aMChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIE IAHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHU,

COCTaBJAAITb W OLCHHUBATH PA3HBIMU croco0aMy  YHCIIOBBIE BBIPAXKXCHUA 1TpU PCIICHUU

HpaKTHYECKHX 33Ja4 U 33/1a4 U3 APYTUX y4eOHBIX IPEAMETOB

CBOOO/THO ONIEPUPOBATH YHUCIOBBIMUA MHOXKECTBAMHU NIPH PEILICHUH 33/a4;

MIOHUMATh MIPUYUHBI H OCHOBHBIE HJIEH PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIJIETh OCHOBHBIMHU MOHSATHSIMH TEOPHH ACTUMOCTH MIPH PELICHUN CTaHIAPTHBIX 3a71a4
UMETh 0a30BbIE MPEJICTABICHHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOO/THO BBITIOJTHATH TOKIECTBEHHBIE TIPEOOPa30BaHMsI TPUTOHOMETPHUYECKHUX,
Jorapu()MUUECKHX, CTETICHHBIX BBIPAKECHHIA;

BIaseTh popmyioit 6mHomMa HeloToHa;

PUMEHSTH MIPU PELICHUHU 3aja4d TeopeMy o JuHelHoM npezctasiennn HO/I;
MPUMEHSTH NIPH pemeHny 3a1ad Kutaiickyio TeopeMy 00 ocTtaTkax;

NPUMEHSTH MPH peleHnH 3a7ad Maiyto teopemy Depma;
YMETb BBITOJIHATH 3aMCh YHCIIa B TO3UIIMOHHON CUCTEME CUUCIICHUS;

MIPUMEHSTH MIPH PEIICHUN 3371ad TEOPETHKO-YHCIOBbIe (DYHKIIMH: YHCIIO M CyMMa JCTTUTENCH,
dbyuknuro Dinepa;

MPUMEHSTH MIPU PELICHUH 3aj1ay IeTHbIe APOOH;

OPUMEHSTDH MIPU PELICHUN 331aYMHOTOUJICHBI C JIEMCTBUTENEHBIMU U LIEJIBIMU
Kod(purmeHTaMu;

BJIAJICTh MOHSTUSMH NPUBOJUMBINA ¥ HEMPUBOAUMBIA MHOTOWICH U MIPUMEHSTD UX TIPH
pellIeHNH 3a1a4;

IPUMEHSATH MU penieHn 3a1ad OCHOBHYIO TEOpEMY areOpsl;

NPUMEHATh TPU PEUICHUW 3adad MpocTeimme (YyHKIMA KOMIUICKCHOM TEepEMEHHON Kak
reOMEeTPUYECKHE MTPeoOpa3OBaHUS.

Ypasnenus u nepasencmea
JlocTrxeHne pe3ynbTaToB



CB000IHO OMEpUPOBATh MOHATUSMH: YPaBHEHUE, HEPAaBEHCTBO, pABHOCHIIbHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHHUE, ABIISAIOIEECS CICACTBUEM APYrOr0 YpaBHEHUS, ypaBHEHUS,
paBHOCHIIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE TPEOOPa30BaHMsl YPaBHEHHIA;

peuiaTh pasHbIC BUJbI ypaBHeHI/Iﬁ " HCPABCHCTB U UX CUCTCM, B TOM YHUCJIC HCKOTOPLIC
ypaBHeHUs 3-i1 u 4-1 cTeneHel, IpoOHO-paIlMOHAIbHBIE U UPPAllMOHATBHBIC,

OBJIaJICTh OCHOBHBIMHU THIIAMH [MOKa3aTEIbHBIX, TOTaPUPMUUECKUX, HPPALMOHAIBHBIX,
CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB U CTAHAAPTHBIMU METOJaMH UX pemeHHﬁ U MPUMCHATH
UX IPU PELICHUH 33/1a4;

MIPUMEHATH Teopemy be3y Kk perieHuto ypaBHeHU;

MIPUMEHATH TeopemMy Buera i perieHuss HEKOTOPbIX YPaBHEHUN CTEIIEHU BbILIE BTOPOH;
IMOHUMATb CMBICJI TCOPEM O PABHOCHUJIBHBIX U HCPABHOCUJIBHBIX npeo6pasoBaHH51x
ypaBHeHI/IfI N YMCTb UX JTOKAa3bIBATh,

BJIaJIETh METOJIaMU PEILICHUS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/1
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;

HCIIOJIB30BAaTh METO MHTCPBAJIOB IJI PCIICHUA HCPABCHCTB, B TOM YHCJIC I[pO6H0-
paloHaIbHBIX U BKIIIOYAIONINX B ce0s1 MppalliOHaIbHbIE BHIPAKECHHUS,

pemiath anredpandeckue ypaBHEHHUS M HEPaBEHCTBA U UX CHCTEMBI C MTapaMeTpaMu
anreOpandecKuM U rpapuyeckiuM METOIaMu;

BJIAZICTh pa3HBIMU METOJaMHU 1OKAa3aTCJIbCTBA HCPABCHCTB,

peiaTh YpaBHCHUSA B LCIIBIX YHUCIIAX;

n300paxaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CHUCTEMaMHU;

CBOOOTHO UCIIOJIb30BaTh TOKECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH yPAaBHEHUNA U
CUCTEM ypaBHEHUI

B nogceonesHotl scuznu u npu uzyuyeHuu Opyux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IPU PEIICHUH 3a1a4d JPYyTUxX
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIONOI00Us pe3yIbTaTOB, MOIY4aeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMI, HEPABEHCTB U UX CUCTEM NPU PELICHUH 3a/1a4 APYTUX Y4eOHBIX IPEIMETOB;
COCTaBJISITh M pellaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUH 3a1au
ApYyTuX y4eOHBIX PEAMETOB;

COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIMCBIBAIOIINE PEATIbHYIO CUTYyalUIO
WM NIPUKJIAIHYIO0 33aJa4y, HHTEPIPETUPOBAThH MOJyUYE€HHBIE PE3YJIbTATHI;

HCII0JIB30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTAEIbHBIX KJIACCOB YPaBHEHUHN U
HEpPABEHCTB

CBOOOIHO OTPEAENAThH THUIl U BEIOUPATh METO/ PELICHUS [TOKa3aTeIbHbIX U
norapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB,
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUIH;

pelaTh OCHOBHBIE THUITbl YpaBHEHHUH U HEPABEHCTB C MapaMeTpaMu;

IPUMEHSATH MIPU pelIeHnH 3a1a4 HepaBeHcTBa Ko — byHsikoBckoro, bepnyiuu;

UMETH NPEJCTABICHNE O HEPABEHCTBAX MEXKy CPEAHUMH CTENIEHHBIMHU.

Dyukyuu
JlocTrkeHus pe3yJIbTaToB:

Brnanets NoHATHAMU: 3aBUCMOCTb BEJIMUYUH, (DYHKIIMS, apIyMEHT U 3HaUY€HUe (PyHKINH,
00J1acTh onpezieNeHsl 1 MHOXKECTBO 3HaYeHUH (YHKINHU, IrpadUK 3aBUCUMOCTH, rpaduk
¢byHKIMA, HYH GYHKINN, TIPOMEKYTKH 3HAKOTTOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YHCIOBOM IIPOMEKYTKE, HAauOOJIbIlIee M HaUMEHbIIIee 3HaUCHNE
(GYHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, MEpHoAndecKas (yHKIHS, IEPUOI, YSTHAST M HEYETHAS
(GYHKIMU; YMETh IPUMEHATh 3TU MOHATHS [IPU PELICHNUH 33/1a4;



— BIIQJICTh MOHATHEM CTeTeHHast (PyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh CBONCTBA
CTETIEHHON (PYHKIIMHU TIPU PEIICHUH 3a/1aY;

— BJIQJIETh NOHATHSMHU NOKa3aTeabHas QYHKIMS, SIKCIIOHEHTA; CTPOUTh UX IPa(UKU U yMETb
MIPUMEHSTH CBOIMCTBA OKA3aTeIbHON (PYHKLIMU NP PEILICHUH 33a4;

—  BIIQJICTh MOHATHEM JIoTapudmuyeckast QyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh
CBOMCTBA Jlorapu(pMUUecKo GyHKIMM IPU PELICHNUH 33/1a4;

—  BJIAQJICTh NOHATHSIMU TPUTOHOMETpUYECKHE (DYHKIIMU; CTPOUTH UX TPaQUKH U YMETh
MIPUMEHSTH CBOICTBA TPUTOHOMETPUYECKUX (DYHKLMH MPH PEIICHUH 331a4;

— BJaJeTh NOHATHEM oOpaTHas (QyHKUUS; IPUMEHSTH 3TO MTOHITHE [P PEIICHUHU 33]1aY;

— TPUMEHATH NPY PEIIEHUH 3a]1a4 CBOMCTBA (DYHKLUI: YeTHOCTb, IEPUOJUYHOCTb,
OrPaHUYEHHOCTH;

— TNPHUMEHATH NPH pEIIeHUH 3aa4 mpeoOpa3oBanus rpagukoB GyHKIHIA;

—  BIIQJIETh MOHATHSAMHU YHUCIOBAs MOCIEI0BATEIILHOCTD, apU(PMETHIECKAs U T€OMETpUIecKast
IIPOTpeCCHs;

— TNPUMEHATH NPH PEIICHUH 3a]1a4 CBOWCTBA U MIPU3HAKH apU(PMETHUECKON U reOMeTpUYECKON
IIPOrPECCUN.

B nosceonesnoui scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

— OmpeAensaTh 10 rpadukaM U UCIOIb30BaTh AJIS PEIICHUs PUKIAIHBIX 3a/1a4 CBOMCTBA
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOOJIbIINE U HANMEHBIINE 3HAYCHHS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (YHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTBHI, TOUYKH NIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYyalUu;.

onpeneNniaTh IO TpapukaM MpoCTEHIINEe XapaKTEPUCTUKU IEPUOANYECKHX MPOLECCOB B

OMOJI0TUH, SKOHOMHKE, MY3bIKE, PAJJUOCBSI3U U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)

— BJaJIeTh NOHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSTh [IPH PELICHUHN 33]1aY;

— TNPUMEHATh METO/bI pelieHus npocTelmmnx auddepeHnnanbHbIX YpaBHEHUH IEPBOro U
BTOPOTO MOPSIIKOB.

Dnemenmol Mamemamuiecko2o aHaIu3a

JlocTr>xeHus pe3ysIbTaToB:

— Braners nonsTueM OeCKOHEUHO yOBIBAIOIAs T€OMETPUYECKast IPOTPECCHUS U YMETh
MIPUMEHSATD €r0 MPHU PEIICHUH 3a/a4;

— TPUMEHSATH IS PEIICHUs 3a7a4 TEOPUIO TIPEIEIIOB;

—  BIIAQJETh MOHATHUSIMHU OECKOHEYHO OOJIBINE U OECKOHEYHO MAaJIbIe YHCIIOBhIE
MOCIIEZI0BATEILHOCTH M YMETh CPaBHUBATh OECKOHEUHO OOJIbIINE U OECKOHEYHO Majibie
MOCJIeI0BATENILHOCTH;

—  BIIAQJETh MOHATUSMU: MPOU3BOIHAS (DYHKITUU B TOUKE, MPOU3BOIHAS (DYHKITUH;

—  BBIYUCIISITH TIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIUH U X KOMOMHAIIHIA;

— uccnenoBath GYHKIUHA HA MOHOTOHHOCTD U 9KCTPEMYMBI;

— CTpPOUTH rpapvKu ¥ MPUMEHSATH K PEUICHHIO 337a4, B TOM YHCJIE C TapaMeTpPOM;

— BJaJIeTh IOHATHEM KacaTelbHas K rpa@uKy (pyHKIUU U YMETh IPUMEHSATD €ro PU PelIeHun
3a/ay;

— BIIAQJETh MOHATHSAMU NTepBOOOpazHas GyHKIIHS, ONPEAeTICHHbBIN HHTETPa;

— TpuMeHATh Teopemy HproToHa—JIeliOHuUIIA 1 ee CIIeICTBHS 7Sl PEIICHHS 3aad.

B nosceonesnoui scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

— peuiaTh MPUKIAJAHBIE 331a9U U3 OHONIOTHH, (DU3UKU, XUMUU, SKOHOMHUKHU U IPYTUX
MIPEAMETOB, CBSI3AHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTHK MPOLECCOB;

WHTEPIPETUPOBATH MOTYUYEHHBIE PE3yJIbTAThI

— CcBOOOJIHO BJIQJIETh CTAHAPTHBIM aIlllapaTOM MaTEMaTHYECKOTO aHAJIN3a JTsI BEIYUCIICHUS

MIPOM3BOIHBIX (DYHKIIMH OJTHOM MIEPEeMEHHOMT;



CBOOOHO IPUMEHSTH anmnapaT MaTeMaTHYeCKOTO aHaIM3a Ui UCCIeI0BaHus QYHKIMNA U
MIOCTPOEHHUS rPapUKOB, B TOM YHUCIIE UCCIIEIOBAHMUS HA BBITYKIOCTb;

OIIEpUPOBATH MOHATHEM NIEPBOOOPA3HON (DYHKIMH JJIs PELICHUs 3aa4;

OBJIa/IETh OCHOBHBIMHU CBeIeHUSAIMU 00 nHTerpaie Hetorona—JIeiitOHuma u ero npocrelmmx
IIPUMEHEHHUSX;

OIIEpUPOBAThH B CTAHJIAPTHBIX CUTYALUSIX IPOU3BOAHBIMU BBICIIUX MOPSIIKOB;

YMETh MPUMEHSTH IPU PELIEHUH 3a7a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

YMETh IPUMEHATH TIPU PELIEHUH 3a1a4 TeopeMbl Beliepiurpacca;

YMETb BBINOJIHATH NPUOIMKEHHbBIE BIYUCIICHUS (METO/Ibl PELICHUs] YPaBHEHUH, BBIYUCIICHUS
OIpEeJIeIEHHOI0 UHTErpaa);

YMETb IIPUMEHSATD IIPUIIOKEHUE ITPOU3BOJHON U OIIPENEICHHOIO HHTErPaJla K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

BJIAJIETh TOHATHAMU BTOpas NPOHM3BOJHAS, BBINYKIOCTh Tpaduka (YyHKIMH U yMETh
uccie10oBaTh (PYHKIMIO HA BBITYKJIOCTb.

Teopuﬂ eepwzmnocmeﬁ u cmamucmuka, ji1ocuKka u Komﬁuuamopuka

JlocTrkeHus pe3yJIbTaToB:

OnepupoBaTh OCHOBHBIMH OIMCATEIbHBIMU XapaKTEPUCTUKaMU YHCIOBOTO Habopa,
MOHATHEM I'eHepasibHasi COBOKYITHOCTh M BIOOPKOI U3 HEe;

OIEepPUPOBATH MOHATHAMHU: YaCTOTA U BEPOATHOCTH COOBITHS, CyMMa U IPOU3BEACHUE
BEPOSITHOCTEH, BEIUUCIIATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCYETa YHCIIa UCXOJI0B;
BJIa/IETh OCHOBHBIMH MOHSATUSIMU KOMOUHATOPUKH U YMETh UX MPUMEHSTH NPU PELUICHUH
3a1ay;

UMETh MPEJCTaBICHHE 00 OCHOBAX TEOPUH BEPOSTHOCTEIH;

MMETh MPEJCTABICHUE O JUCKPETHBIX U HEMPEPBIBHBIX CIyUYailHBIX BEIMYMHAX U
pacrpeieseHusX, 0 He3aBUCUMOCTHU CIIy4YalHbIX BEJIMYUH;

HMMETh MPEJCTaBICHUE O MATEMATUUYECKOM OKUJAHUU U JUCTIEPCUH CITyYalHbIX BEJIHYHH;
MMETH IPEJCTABIEHNUE O COBMECTHBIX PACIPEECIICHUSAX CIIyUYallHbIX BEINYNH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOIO METO/1a U3MEPEHHsI BEPOSTHOCTEIH;
HMETh NPEJICTABICHNE O HOPMaJIbHOM paclpeeieHu U IPUMEPax HOPMAJIbHO
pacnipeeeHHbIX CIIyYaiHbIX BEITUYNH;

HMMETH MPEJCTABICHUE O KOPPEISIIUU CIIy4allHbIX BEJTUYHH.

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BEPOATHOCTH COOBITHH B peaHBHOI;'I KHU3HU,

BBIOMpATh METOABI IOJXOSIIETO MPEACTABICHUS U 00paOOTKH JaHHBIX

HMETH NPEJCTABICHUE O LEHTPAJIbHON MIPENEIbHON TEOPEME;

UMETb MPEJCTaBICHHE O BHIOOPOUYHOM K03 (ppHILIMEeHTE KOPPENsSIUH U JIMHEHHON perpeccuu;
MMETH NPEJICTABJIEHNE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUECKON THIIOTE3BI,
O CTATUCTHUKE KPUTEPHS U €€ yPOBHE 3HAUUMOCTH;

HMETb MIPEJCTABICHHUE O CBA3M AIMIIMPHUUECKUX U TEOPETHUECKUX pacIpelesIeH ],

UMETb MIPEJCTABICHUE O KOAUPOBAHUH, IBOUYHOM 3alUCH, TBOMYHOM JIEPEBE;

BJIaJIeTh OCHOBHBIMHU MOHATHSMU Teopuu rpados (rpad, BepiirHa, pedpo, CTerneHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHSATh UX MPH PEIICHUH 33]1a4;

UMETb [IPEJCTABICHUE O JEPEBbSAX U YMETh IPUMEHSATH NIPU PEIICHUH 3a]a4;

BJIAJI€Th TOHSTHUEM CBSI3HOCTh U YMETh IPUMEHATH KOMIIOHEHTHI CBA3HOCTH IIPU PEIICHUU
3azay;

YMETb OCYIIECTBIISATH IyTH 110 pedpam, 00Xoabl pedep 1 BepIH rpada;

UMETh NpeJCTaBlIeHNE 00 3IEpOBOM M raMUJIbTOHOBOM ITyTH, UMETh MPEACTABIECHUE O
TPYAHOCTH 3aJjaull HAXOXAECHUS FaMIJIBTOHOBA Iy TH;



—  BIIQJICTh NOHATHSIMU KOHEYHBIC M CYETHBIE MHOXKECTBA M YMETh UX NPUMEHSTH MIPU PELICHUN
3ajaq;

—  yMeTb IPUMEHATh METOJl MATEMaTHUECKOW MHIYKIHH;

—  yMeTb IPUMEHATh NPUHLIUN J(upuxiie Mpyu pelieHuH 3a1au.

T'eomempus

— Hwmerts npencraBienue 06 akCHOMaTHYECKOM METO/IE;

—  BJIAJETh IIOHATUEM T€OMETPUYECKHE MECTA TOUYEK B IIPOCTPAHCTBE U YMETh IPUMEHATD UX
JUIS peIeHUs 3a/1a4;

— YMETb IPUMEHATH Ul PEILICHUS 3a[1a4 CBOMCTBA IUNIOCKUX U JBYTPAHHBIX YTIJIOB,
TPEXTPAHHOTI'O YIila, TEOPEMbI KOCUHYCOB U CHHYCOB JJI1 TPEXTPAHHOI'O YIJIa;

—  BJIAJIETh OHATUEM NEPIEHAUKYIJSIPHOE CEYCHUE IIPU3MBI U YMETb IIPUMEHSATD €ro Ipu
penieHny 3a1ay;

— HUMETb NIPEACTABIEHUE O ABOWCTBEHHOCTH ITPaBUJIBHBIX MHOTOIPaHHUKOB;

— BJIAJETh NOHATUAMU LEHTPAIBHOE U NapaJUIEIbHOE IPOEKTUPOBAHUE U IPUMEHSATD UX IIPU
IIOCTPOCHUHU CEYEHUN MHOTOIPAHHUKOB METOIOM IIPOCKIUH;

— HMETb NIPECTAaBICHUE O Pa3BEPTKE MHOTOT'PAHHUKA M KpaT4YalIleM IyTH Ha IOBEPXHOCTH
MHOI'OTPaHHMKA;

— HMETb [IPEACTABICHUE O KOHUYECKUX CEUCHUSX;

— HMEeTh MPEJICTaBICHUE O KacaoIMXcs cepax 1 KOMOMHALIMY TEJ BPAILlCHHUS U YMETh
IIPUMEHSATH UX IIPHU PEUICHUU 3a/1a4;

— TPUMEHATH IIPHU pelIeHUH 3a/1a4 (GOpMyJTy PacCTOSHUSA OT TOUKH JIO IUIOCKOCTH;

— BJAJIETh Pa3HbIMU CIIOCOOAMHU 3aJlaHMsI IPSIMOI YPaBHEHUSIMU U YMETh IPUMEHSATH PU
pelIeHuu 3a1ay;

— IPUMEHSATH [IPU PELICHUH 3314 U JOKA3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U METOT
KOOp/JUHAT;

— HMEeTh NpeJicTaBlIeHre 00 akcuoMax o0bemMa, IPUMEHTh (OpMYJIIbl 00HEMOB
IIPSIMOYTOJIBHOTO MapaJuIeICIIAIIe1a, IPU3MbI U ITUPAMU/IBL, TETPAdApa IIPU PEIICHUH 3a7a4;

— TPUMEHATH TeOpeMbl 00 OTHOIIEHUSX 00BEMOB IIPH PEIICHUH 33]1aY;

— TPUMEHSATH UHTETpall Ji BEIUHUCICHHS] 00bEMOB U IIOBEPXHOCTEN TeJ BpallleHHUs,
BBIUMCIICHUS TJIOIAIU c(hpepruecKoro mosca 1 oobemMa 1apoBoro cios;

— HMETb NIPEJCTABICHUE O JIBUKECHUAX B IPOCTPAHCTBE: MAPAIUICIIBHOM IIEPEHOCE, CHMMETPHUH
OTHOCHUTEJIBHO IIOCKOCTH, HEHTPAIIBHONW CHUMMETPUH, TOBOPOTE OTHOCUTEIBHO MPSMOH,
BUHTOBOW CUMMETPUH, YMETh IIPUMEHSATD UX IIPU PEILICHUU 3a7a4;

— HMETb NIPEACTaBJICHHUE O IIJIOIIAINA OPTOrOHAJIBHOMN IPOEKIIUH;

— HMETb NIPECTABICHUE O TPEXTPAHHOM M MHOT'OTPAHHOM YTIJIE U IIPUMEHSTh CBOMCTBA
IUIOCKMX YIJIOB MHOTOTPaHHOIO yTJja IPU PELICHUH 3a/1a4;

— MMEeTh NPEJICTaBICHUs O MPeoOpa3oBaHUM MOJ00MS, TOMOTETHH U YMETh IPUMEHSTh UX MPU
pelieHuu 3a1ay;

—  YMETh pelaTh 33/1a4M Ha IUIOCKOCTH METOJaMU CTEPEOMETPHH;

YMETb IPUMEHSTH (POpMYJIbl 00BEMOB MPH PEILICHUH 3a1au.

Bexmopbul u koopounamut ¢ npocmpancmee

JlocTrkeHus pe3yJIbTaToB:

— BulageTs NOHATHAMM BEKTOPBI U X KOOPJIUHATHI,

— yYMETb BBINOJIHATH ONEPAlUH HaJl BEKTOPaMU;

— HCIOJIB30BaTh CKASIPHOE MPOU3BEIEHUE BEKTOPOB MPH PEIICHUH 3a/1a4;

— TPHUMEHATh YPaBHEHUE IJIOCKOCTH, (OPMYITy PACCTOSTHHSI MEXly TOUKaMH, YpaBHEHHUE
cdepsl pH pelIeHnH 3a1ay;

— TPUMEHATh BEKTOPBI M METOJ KOOPJMHAT B IPOCTPAHCTBE MPH PEILICHUH 3a1a4



— HaxoAuTh 00BEM MapajuieenuIeia U TeTpadIpa, 3aJaHHbIX KOOPAUHATAMHU CBOMX BEPILIUH;
— 3aJaBaTh NPSIMYIO B IPOCTPAHCTBE;

— HaxXOJUTh PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH B CUCTEME KOOPINHAT;

HaXOAUThb PACCTOSHHE MEXAY CKPEHIMBAIOIIMMUCS TPSMBIMHM, 33JaHHBIMH B CHCTEME
KOOpAMHAT.

Memoowsr mamemamuku

JlocTrKeHus pe3yJIbTaToOB:

- UMETh MPEJICTABIICHNE O BKJIAJIE BBIIAIOIINXCS MATEMAaTUKOB B Pa3BUTHE HAYKU;

- [IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccuu

— HCIOJIb30BaTh OCHOBHBIE METO/IbI I0KA3aTEIbCTBA, IPOBOJUTH JI0KA3aTEIBCTBO U BHIMOIHSITh
OIIPOBEPIKEHUE;

— TPUMEHITh OCHOBHBIE METOIBI PEIICHUSI MAaTEMAaTHUECKUX 3a1a4;

— Ha OCHOBE MaTeMAaTHYECKHX 3aKOHOMEPHOCTEH B IIPUPO/IE XapaKTEPU30BaTh KPACOTY U
COBEPLIECHCTBO OKPYXKAIOUIEr0 MUpa U MPOU3BEIACHHUM UCKYCCTBA;

— MPUMEHSTH MPOCTEUIIINE MPOTPAMMHBIE CPECTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHNH MaTeMaTHYECKUX 3a/1a4;

MOJIb30BAThCA NPUKIAJHBIMU MPOrpaMMaMU U MpOorpaMMaMd CHUMBOJIBHBIX BBIYMCIICHUN st

HCCIIEI0BAHNS MATEMATHYECKUX OOHEKTOB

— TPUMEHATHh MaTEeMAaTHYECKUE 3HAHMS K UCCIICIOBAHHUIO OKPYIKAIOIIETO MUPA
(MonenupoBanue (PU3MUIECKHUX MPOIECCOB, 3a]a4l SKOHOMHKH ).

(I)OprI U METOJAbI OICHUBAHUA

B pesynbraTe arrectanuu no y4eOHOW AMCHUMIUIMHE OCYLIECTBIISETCS KOMIUIEKCHAS
IIPOBEPKA CIEIYIOIINX 3HAHUN U YMEHUI:

OueHKa 3a npaKkmu4ecKkoe 3ansimue

OneHka «OTJIIMYHO» CTaBUTCS B TOM ClIydae, €CJIM: W3JI0)KEHHME IOJyYEHHBIX 3HAHUU B
NUCbMEHHOW (opMe TOJHOE, B COOTBETCTBHM C TpeOOBaHUSIMH Y4Ye€OHONW MpPOrpaMMbI;
00OCHOBaHHOCTb  JIeHCTBUH, (OPMYJTUPOBKA BBIBOJOB M  00OOIIEHMH; NpPaBUIBHOCTD
MOJTyYEHHBIX PEe3yJbTaTOB, OTCYTCTBHE BBIUMCIUTENBHBIX OMIMOOK; OpraHu3alus cOOCTBEHHOMN
JEATEIIBHOCTH, CaMOCTOATEIbHOE IPUMEHEHME 3HaHUM B IPAKTUYECKOH JESATEIBHOCTH,
BBITNIOJTHEHHE 3a/1aHUi KaK BOCIIPOM3BOJISIIETO, TAK U TBOPUECKOTO XapaKTepa;

OreHka «XOpOIIO» CTaBUTCS, €CIIM U3JI0’KEHHE TOTyYEeHHBIX 3HaHUI B MUCbMEHHOH (hopme
MOJIHOE, B COOTBETCTBUU C TpeOOBaHMSIMH y4eOHOI mporpamMmbl; 0OOCHOBAHHOCTH JEWUCTBUH,
HETOYHOCTb B  (OPMYJIMPOBKE BBIBOAOB; JIONYCKAIOTCS  OTACIbHBbIE HE3HAUUTEIIbHBIC
BBIUMCIIUTENbHBIE OMMOKH; B OpraHU3alliy MPAaKTUYECKON M CaMOCTOSTENbHON AeSITeIbHOCTU
BO3MOYKHa HeOOJIbIIast MOMOIIb PENoaBaTels;

OneHka «yJ10BJIETBOPUTEIBHO» CTABUTCS, €CITU U3JI0’KEHUE MOyUYEHHBIX 3HAHUN HEIOJIHOE,
OIHAKO D3TO HE TMPENATCTBYET OCBOEHHUIO IOCIEAYIOLIEr0 IPOrPaMMHOIO MaTepuala;
JIOTTYCKAalOTCS OTJENIbHbIE CYIECTBEHHbIE OIIMOKH, UCTIPaBIsieMble C TIOMOIIBIO MIPEToaaBaTes;
UMEIOTCA 3aTPyJHEHUS P 000CHOBAHUU JACUCTBUI 1 (OPMYJIMPOBKE BBIBOJIOB; HEAOCTATOUHAS
CaMOCTOSITEJIBHOCTh B INPAKTHMYECKOW  JAEATEJIBHOCTM M BBINOJHEHUM  3aJaHui
BOCIIPOM3BOAIIETO XapaKTepa;

OneHka «HEy0BIETBOPUTEIIBHO» CTABUTCS B TOM Cllydae, U3JI0KEeHHE yueOHOro Marepuasia
HEMOoJIHOe, OECCHCTEMHOE; HMEIOTCS CYIIECTBEHHbIE OMIMOKM, KOTOpBIC YydYalluicsi He B
COCTOSIHUU HCIPABUTh Jake ¢ MOMOIUIbIO NPENoiaBaTesis; HeyMEHUE MPOM3BOIUTh POCTENIIINE
OTepaly CHHTE3a U aHaJM3a, JeflaTh 0000IICHHS U BBIBOBI, OPraHU30BbIBATh MIPAKTUYECKYIO U
CaMOCTOSITENIbHYIO JESTEIbHOCTb;



Oyenka ymenuii pewiams 3a0ayu

Ornenka "OTIUYHO" CTABUTCS B TOM CIIy4ae, €CIU: B JOTHUYECKOM PACCYKICHUH U PEIICHUN
HET OmMHUOOK, 33a/1aya pellieHa parioHAILHBIM CITIOCO00OM;

OneHka «XOpOIO» CTAaBUTCS, €CIM B JIOTHYECKOM pPAaCCyX ACHUW U PEUICHUH HET
CYIIECTBEHHBIX OMIMOOK, HO 3aja4a pelieHa HepaloHAIBHBIM CHOCOOOM MM JIOMYIICHO HE
0oJee IByX HECYIIECTBEHHBIX OIIHOOK;

OrneHka «yJIOBJICTBOPUTEIBLHO» CTABHTCSA, €CIM B JIOTHUYECKOM PACCYKIACHHH HET
CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OTNOKA B MATeMaTHYECKUX pacuérax;

OreHKa «HEYIOBJICTBOPUTEILHO» CTaBUTCS B TOM CIIy4ae, €CIIM MMEIOTCS CYIIeCTBEHHBIC
OIIMOKY B JIOTHUECKOM PACCYKJICHUU U B PEIICHUU;

Oyenka 3a ycmuulti omeem

Onenka "oTaMYHO" CTaBUTCS B TOM CIIy4ae, €CJIM: MOJHO PacKphITO COAepKaHUe MaTepuaa
B 0o0beMe MNpeayCMOTPEHHOM IMpPOrpaMMOi M y4eOHMKOM; H3JI0KEH MaTepuajl IpaMOTHBIM
A3BIKOM B ONPEJCJIEHHOM  JIOTMYECKOM  IOCJIE[OBATEIbHOCTH, TOYHO  HCHOJB3Ys
MaTEMaTHYECKyI0 TEPMHUHOJIOTMI0 U CHMBOJIMKY; IPAaBUJIBHO BBIIIOJHEHBl PUCYHKH, YEPTEKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKUE
II0JIO)KEHUSI KOHKPETHBIMU IPUMEPAMHU; IPOJEMOHCTPUPOBAHO YCBOEHUE paHEE H3YUEHHBIX
COMYTCTBYIOIIMX BOMPOCOB, CGHOPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIB3YEMBIX IpHU
00paboTKe yMEHHMH U HaBBIKOB; OTBETHl CaMOCTOSITEIbHO ©O€3 HaBOASIIMX BOIPOCOB

npenoaaBareyisi; BO3MOXHBI OJHAa — JBE€ HCTOYHOCTH IIPHU OCBCIICHHUH BTOPOCTCIICHHBIX
BOIIPOCOB MWJIM B BBIKJIAAKAX, KOTOPBIC O6y‘laIOII_[I/II>'IC}I JICTKO HUCHpaBWuJl II0 3aMCYAHUIO
nmpenoaaBaTeiisd,

OrneHKa «XOPOIIO» CTABUTCS, €CIU: OTBET YIOBJIETBOPSET B OCHOBHOM TpeOOBaHUSM Ha
OIIEHKY "OTJIMYHO", HO TNpHU ITOM HMEET OJUH U3 HEJOCTATKOB: B M3JIOKEHUHU JOMYyIICHBI
HeOoJbIre MpoOesbl, He NCKAa3UBIITHE MaTEMAaTUYECKOE COACP)KaHUe OTBETA; IOMYIICHBI OJHH —
JIBa HEJOYETa MPU OCBEIICHWH OCHOBHOTO COJIEP’KaHUsI OTBETA, UCIIPABJIICHHBIC TI0 3aMEUaHUIO
MpernoiaBaTelis; JOMyIIeHbl OIMOKa wWiIu Oojiee JABYX HEJOYETOB TPHU OCBEHICHUU
BTOPOCTETICHHBIX BOIPOCOB WJIM  BBIKJIAJIKAX, JIETKO HWCIPABIEHHBICE [0 3aMEUYaHUIO
MIpETo/1aBaTes;

OreHKa «yIOBIETBOPUTEBHO» CTABUTCS, €CIIA: HEMOJIHO W HEMOCIEA0BATEIHbHO PACKPHITO
coJiepXKaHHe MaTepHalia, HO TOKa3aHo oOIee MOHMMaHWE BOIMpOca W IMPOJEMOHCTPUPOBAHBI
YMEHHS, TIOCTATOYHBIC IS JalbHEHIIero yCBOCHHS MaTepHalia; UMENHCh 3aTPYyIHEHUS WIN
JIOTTYIIIEHBI OIMOKH B ONPEJICIICHUH TIOHSITHH, HCTIOJIb30BaHUN MAaTEMaTHIECKONH TEPMUHOJIOTHH,
yeprexax, BBIKJIAJKAX, HCIPABICHHBIE TOCIE€  HECKOJbKHUX  HABOISIIUX  BOIPOCOB
MpernoiaBaTelis; 00yJaromuics He CIPaBUJICSA C MPUMEHEHHE TEOPHH B HOBOW CHUTYAIMH TNPH
BBITIOJTHCHUH TPAKTUYCCKOTO 3aJaHHs, HO BBIMOJHWI 3aJaHusl 005S3aTeThbHOTO YPOBHS
CJIO’)KHOCTH TI0 TAaHHOW TeMe; MPY 3HAHUHU TEOPETUUYECKOI0 MaTepraja BhIsIBIIEHA HEOCTAaTOUHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH ¥ HABBIKOB

O1leHKa «HEYJIOBJIETBOPHUTEIIBHO» CTABUTCS B TOM ClIydae, €CIM HE PacCKpPhITO OCHOBHOE
coJiepkaHre y4eOHOTro MaTtepuaina; OOHapy)KEHO HEe3HAHWE WM HETIOHWMaHUe OOJNbIIeH WIN
HanOoJiee BaXXHOW YacTH y4eOHOTO MaTepuasa; JOMYIICHbl OIIMOKH B OMPEICICHUU TOHSATHH,
P UCTIOJE30BAaHUU MATEMAaTUICCKOW TEPMHUHOJIOTHH, B PUCYHKAX, YePTEIKAX WU rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIE€ HECKOIBKUX HABOSIIUX BOMPOCAX MpErnoiaBaTes.



KOHTpPO/IBLHO — O1IeHOYHBbIE CpeIcCTBA
1 cemecTp

IIpaxmuueckoe 3anamue
KoopanHaTtbl 1 BeKTOPbI

Ipaxmuueckasn paboma Ne 1. «/leticmaus ¢ 6ekmopamuy
1.  JlaHbI BEKTOPBI:

Hainure:

a) CyMMY BEKTOPOB IOJIb3YSCh MIPAaBUIIAMHU TPEYTOJIbHUKA U MapajuieorpaMmma;
0) pa3HOCTh BEKTOPOB;
B) BBIIIOJIHUTH YMHOXEHHE KaKI0TO BeKTOpa Ha yucia 2; -3; 0,5;

2. [TocTpoliite cymMMy BEKTOPOB, IOJIb3YSACh IPABUIIOM MHOTOYTOJIbBHUKA
3. Haiinure cymmy BEKTOPOB, I10JIb3YSCh IPABUIIOM IapAJLICIICIIUIIEAA
- - - — - -
4, Vupocture Beipaxkenne AC+ MK+ KD+ CD+ DA+ DM .
o. Han pom6 ABCD, cropona kotoporo paBHa 5 cm, a nuaroHanb AC paBHa 8 cw,

HalUTe [UIMHY BEKTOPA BD .

IIpakmuueckas paboma Ne 2. « CkanapHoe npousgeoeHue 6eKmoposy

1. OmpezenuTe KOOPAMHATL BeKTopa d, eci d = 20 — J + 3k.

2. Haiizure KOOpAMHATEI BEKTOpa d + b, eciu a{—2;1;—5}wu 5{2; 3;—1}.

3. HaiinuTe KOOpAMHATEI BEKTOPA d — E, ecmn d{—2;3;0} n 5{—4; 0; 2}.

4. Haiiaure KoopauHaThl BeKTopa 3d, ecnu d{—1; 2; —4}.

5. Haiimure koopauHaThl cepeaunsl otpeska AB, ecmu A(—3; 4; 3), B(1; —2; 2).

6. BerumcnuTe MIMHY BEKTOpPA d, €CIIU €ro KoopauHats {—3; 4; 0}.

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

8. Haiizure KOOpAMHATHI BEKTOPA, IPOTUBOIIOIOKHOTO JJAHHOMY BEKTOpY d{—3; 4; 5}.
9. Haiigure KoOpAMHATLI BEKTOpA T , ecau M = 3d — 21_5, rae d{1; 2; 6}, l_;{—l; 3;1}.
10. Haiigute iy BEeKTOpa W, ecmu M(—1;2;3),N(—1; —2; —4).

11. Haitnute KOOpAMHATHI BEKTOPA W, €CJIM KoopIuHaThI ero Hadana M (2; 3; —1) u koH1a

N(—2;1;0).
12. Haiinute paccrossaue Mexry Toukoid N (—4; 3; 5) 1 HagyaoM KOOp/IMHAT.
13. H3BecTHO, uTO TOUKa C — cepeauHa oTpe3ka AB, HaliuTe KOOpAUHATHI TOYKU B, ecru
U3BECTHO, uyTo Touka A(2; —2;0), a touka C(0; 3; 1).
14. Haiinmure nepumetp Tpeyronsauka ABC, eciu A(1; 1; —2), B(1;4; 1), C(5; 1;0).
Yucjia ¥ BbIpasKeHHUs

IIpakmuueckas paboma Ne 3 «/leticmeus co cmenenamu u KOPHAMUY

1. Beryucaurs:

a) 24/81+3/-125+ §/1:
1

6) 3-16 2.
2. YHIpOCTUTB:
1 1

a) a’-a*
3 1
x4 -x?
6
4

X



B) (c3] 2,

3. Cokpatuth 1po0b:
1

x —5x2
T
x2 -5
1
2_4
6 L7
a—16

4. Pemuthb ypaBHEHUE:

a) 81" = \/E
6) 252x+1 — 573xfl .
5. HaiiTu 3HaueHHUE MPOU3BEICHHUS:

‘{/6+\/2_0-4\/6—\/2_0 .

6. YIpoCTHTH BHIpAOKEHHE:
0,5 15
a 8 36
05 05 T~ o5 05 | 05 05 -
ae”+6 a’+e a” —e

Ipaxmuueckas paboma Ne 4. «Ceoticmea nocapughmosy

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

2. Haiigute X, ecnu log x = 4loga + 2log b? — log 2c.
3. MWB3BectHo, uro logg 42 = b, Haiigute logg 7.

4. VYnopocTuTte BhIpaKE€HUE, NMOJIb3YSICh OCHOBHBIM JIOTApU(PMUUECKUM TOXKIECTBOM
8log8 0,5 4log2 6 101g 5-2
H H .

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

OCHOBBI TPHTOHOMETPHH.

TIpakmuueckas paboma Ne 5. «Onpedenenue cunyca, KOCUHYCA U MAH2eHCA Y2aay

BapuaHr |

l.@ﬂ;an NpAMOYTroJIbHBIH TpeyroJbHUK MNK, ZN = 90°, Haiitu
CHHYC, KOocMHyCc M TaHreHc yrjioB M u K, ecitm KN =6 cm,
KM =10 cm.




HaiiTu Bce yryibl, Ha KOTOpPBIe HYKHO IMOBepHYTh Touky P (1; 0), uro-
OB MOAYy4YHUTh TOYKY A (2—3).

2.[3] A(1; 0). 3.@A(—§; g)

N306pa3uTh HA eAMHUYHON OKPYKHOCTH TOUKH, IIOJYYEHHEIEe NOBO-
porom Touku P(1; 0) Ha yroa o (4—6).

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

HUcnonp3ysa KanbKyaAATOp, HAHTH KOOPAMHATHI TOYKH €JUHUYHOH
OKPYXKHOCTH, IIOJy4eHHO# moBopoTom Touku P(1; 0) Ha yroma
(7—9).

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

3anpncaTh Bce yrabl M3 npomexkyrtka [-2m; 2m], Ha KOTOphIe HYXH0
noBepHYTh Touky P (1; 0), uTo6bl monyuute Touky P, (10—12).

10. [4] sino = ? 11.|1]cosa=—%. 12. [4] sina=—§.

CpaBHuThb uncia (13—14).

13. @ sinl1,3 u sinl1,5. 14. |‘§| cos2 u cos2,4.
HaiiTu sHaueHue BeipaxkeHusa (15—18).

15. [4] sin%+cos%. 16.@003(—n)—sin3?n.
17.@sin%+cos(—%). 18.@sin(—%)+cos%.

Ipakmuueckas paboma Ne 6. « Ynpowenue mpueconomempuseckux eblpaxceHuti»

1.  Vnopoctuts 10 YMCIOBOrO OTBETA
7cos’ a -5
7sin®a -2
2.  YOpocTHTh [0 YMCIOBOrO OTBETA
tga  l-ctg’a
1-19°a " clga
3.  Bbumcauts
[(1+ tg13°)* +(1-tg13°)’ J cos’13’
4.  Bpuucouth
. o T 23T . L,br I
SIn® —+C0S™ —+SIN" —+C0S™ —
8 8 8 8
5. Beruucnuth
cos(Zarctg (—1)+2arcsin (—%D
6. Beruncnuts

arcsin % —arc cos(—?] +arctg (—\/5)



[paxkmuueckas paboma Ne 7. @opmyibl croAHceHUst U 080UHO20 V2Iay

BapuaHr |

BeruucsinTe 6€3 moMoInM TabMI ¥ MHKpOKalabKyaaTopa (1—5).
1.1} sin42°30' cos47°30’ + sin47°30’ cos 42°30’.
2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sm—cos———cosz—Tc sin ~..
15 5 15 1T s o T
g+ tg
4. @cos4—ncos5—n+ sin 2™ gin 57, 5. [2] 8 8
18 9 18 1-t Tn T
- tg— tg_
8 8
6.
Haitti sin2a, ecan 90° < o < 180°, sina = %

A
7. YOpOCTUTH BBIPaKEHUE:

cos? 20 + 4sin? o cos2q.
1+ cos20 + sin2a

cosO + sinoa

[paxmuueckas paboma Ne 8. « Popmyavl npusederus

BelumcanTe ¢ momoineio ¢opmys npuBegeHus (1—2).

1.[2] cos 315° + sin 210° + tg 420°.

2|§]sm13’c os%+ tgll—rt

3.[4] OnpenennTE 3HAK YMCIIOBOTO BHIPAYKEHHUA

sin100° cos 200° tg300°
sinl ’

CpasEMTE uHca (4—6).
4.[2] sin 500° u cos 600°. 5. (3] sin 5,31 u cos4,3rn.
6.[4) sin12 u cos 13.

YopocTuTh BhIpajkeHHe W HAWTH ero yucioBoe 3HaueHue (7—8).

sin(a — ) — cos(i—aJ
2 pr[()::s_n
4

7.16]
cos(o0 — ) + sin(s?n- oc)

sin[-l—%ri—a) + cos(7m + o)
5TL'

npu o0 = —

P 6

8. 6]

cos(llTn+ a] - sin(a - w)

DOYyHKIUH

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




1. N300pa3utk scku3 rpaduka Gy Y = X,

a) VYkazate 00J1aCTh ONpPEIETICHUS 1 MHOKECTBO 3HAUCHUH (PYHKITUH.
b) BBIICHUTB, HAa KaKUX MPOMEKYTKaX (DyHKIUS yOBIBAeT.

C) CpaBuuTh uncna Y = (31 2)_5 u.y= (3\/5)

2. Haiitn dynkumio, obparayto dymxmn Y = —2X+1: ykasats eé o6nacts onpenenenms u

MHO>KECTBO 3HAYCHUM.
3. Kakas pynkuus sBnsercs Bo3pacraromiei?

-5

a) V= 0,2*
p V=3
— 5 '
e
g rY=2°
4. Haiimure o6nacTs 3Hauenus gpynxmmn Y =3 —O6.
N (—00;+00)
b) (0;+oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpexaenure HauOOJIBIIIEE U3 YUCETT.
V3
3
a) 4
(4J4
) 3
c 1

3\
d) (AJ

. —4 -5. -8, 1. 2\ 73 2
6. Cpapamre uyncna: a) 56 ™ u 567°; 0) (1 ;) ul; B) (g) u (E) :

. . 1
7. Haiigute KOOpAMHATHI TOUEK NepeceueHus rpadukoB QyHKIUN y = 4* ny = "

8. Cpasuutb log;31 u logs30,9.
9. Cpasuurts ¢ Hynem yucio log, 3.

Ipakmuueckasa paboma Nel0 « Tpueonomempuueckue QyHKyuu»

1. Haiitu o6macte onpenenenus GpyHKIUN:
Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4

2X
2sinx -1
yzngxy:smx+xy:XAJi%EEyzqu—l

y=sinx+tgx V= y:\/COSXy:\/SinX



2. HaiiTn MHOXeCTBO 3HaYCHUH QYHKIINU:
y=1-2sinx V= 3-2sin X y=2cosx+5) = 3sinx+4

y=1-2sin’x y=2c0s’x—1 y =3-2sin*x y = 2¢0s° X +5

3. BBIACHUTB, ABISETCA JIU AaHHAS PYHKUIUS YETHON MM HEYETHOM:
y=sinx—x>y=x>-sinx y=(1-cos’x) y =sin®x

1-cosx

1+cosx

y=Xx*+C0sX ¥ =COSTX y =2c0s’X+5y =

4. Tloctpoiite rpaduk QyHKINU:
y=3-2cosx Y =SINX+1y=2sinx+1y=23cosx-2

YPaBHeHI/Iﬂ U HEPABCHCTBA

IIpakmuueckas paboma Ne 11. « Uppayuonanvhvle ypasHenus»

Pemutes ypaBHeuue (1—12).

1.[4] Vx+3 = /5- x. 2. 4] V1-x=x+1.

3.4 Vx+11=x-1. 4.[4] Vx2 + x+ 4= 4.
5.6] V2x+1- Jx = 1. 6.5]v5—x -5+ x=2.
7.5l Vx-2+J/x+6 = 4. 8.5] V2x+5-JVx+6=1.
9.5] V15— x + /3 - x = 6.

10.[61 v5x -3 - /2x—1=.3x-2.

Ipaxmuueckas paboma Ne 12 «IloxkazamenvHvle ypasHeHUs U HePABEHCMBAY

1. VYka3zatb MIPOMEXYTOK, KOTOPOMY  TIPUHAJICIKUT KOpEHb ypaBHEHUS
0,4x-2
1 H
— =125
25
a  m42
= 20]
o  24]
g 02
L
2. Yka3aTh IPOMEKYTOK, KOTOPOMY NPHMHAIEKHUT KOPEHb YPABHEHHS: 3 2 - P _q
a [-4:-2]
b; (-2;-1)
c [-1:0]
d (12

-2
3. Vka3aThb IIPOMEKYTOK, KOTOPOMY NPUHAJICKHUT KOPCHb YPAaBHCHUI . 5X . 2X = O, Ol



8.

a [0:3]

bg (-1,1)
[2.5)

d (-2;0)

Pemnre ypaBHeHue. B oTBeTe yKaXUTE MEHBIINI KOPEHb!

6" 2
32 = 68—5X
Pemnre ypaBHeHnue:

7.5 -51=2.57

Pemmute ypaBHeHue:
-1 x+1

17 (1

—| +|=| =9

2 2

Pemnre ypaBHeHnue:

1 3-x L’l
6*‘2—(6] +362 =246

VYka3arb ~ NPOMEKYTOK,  KOTOPOMY

5X+2—X2'5X :O

10.

) [-25-10]
b) [— 5',[:]'

c) [0;2]
a  (510]

Pemnre ypaBHeHnue:
32X+5 _ 22X+7 + 32X+4 _ 22X+4 — 0

Pemnre ypaBHeHnue:

3-2.3-3=0

Pemure ypaBHeHus:

1.

2.

log

1
(7-x)° 2 5 0

log, x+1og,9=3

2log, x* =log; x+3

logs logs x

X |095X :Elogsl4

NPpUHAJICIKUT

KOPEHb

Ipakmuueckas paboma Ne 13 «Jloeapugpmuueckue ypagueHus u HepageHcmeay

YpaBHEHHUS:



5. 10g,(2+10g, (3+x))=0
6. log,(2x* +5x+6)=1g100
7. Ig(x2—3x)—lgx4—_x3:0

log,—log, y=0
log,+log, y =1

Pemnts cucremy ypaBHEHUN: {

[Ipakmuueckas paboma Ne 14. «[Ipocmetiwiue mpuconomempuyeckKue VPagHeHusy

1. Beruuciure:

arccos 3/2—5 arccos ( 1 ) 2arccos1 + 3 arccos0.

arcsin (_1)‘ 2arcsin ( -%] - % arcsin 0,
2. Pemmte ypaBHEHHE:

1 1
cos x=0,7; cos§=0; 2c0s2x = \/2; gcosfzg

. . ; 1 . 2
sin x = 0,35; smgz 1; 2sin3x = —1; Esmng

tgx=5; tg4x=1; tg§=—\/§.

Hpaxmuueckas paboma Ne 15. « OonopooHvie ypasHeHusy
Pemute ogHOPOIHOE ypaBHEHHE:

2cosx— 2=0

tg2x +1 =0

2C0s°X — 3cosx +1 =0

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

sin’x — 3cos®x + 2sinxcosx = 0

oakrwnE

IIpakmuueckas paboma Ne 16. «Pemenve ypaBHEHUH pa30KEHUEM Ha MHOXHUTEITH)

1. IlpuBeaute ypaBHEHHE K KBaIpaTHOMY OTHOCHUTEIBHO OJITHOM U3 TPUTOHOMETPUUECKHUX
(GYHKUIMN ¥ HAlTH €ro KOPHHU:

sin2x = 1.
2sin?x + sinx - 3=0.
2sin®x + 3cosx = 0.

2. Pemmte ypaBHEHHE, Pa3JIOKUB HA MHOYKUTEIH €TO JIEBYIO YacCTh:

sinx —sin3x = 0.



3tg?x -

9J1eMeHThI MATEMATHYECKOI0 aHAJIN3a

J3tgx =0

2 cemecTp

Ipaxmuueckas paboma Ne 17 «Bviuucnenue npousso0HbIX»

1. Haiitu coorBercTBHE Mexay GQYHKIMEH U €€ IPOU3BOAHOM.
1. 2. 3. 4. 5. 6.
C \/; X 1 1 1
sin? x 1—x2 | 1+x?
7. 8. 9. 10. 11. 12.
e’ arcsin x a* sin x 1 a*lna
1-x?
13. 14. 15. 16. 17. 18.
X" tgx |g X COS X 1 arccos x
24/x
19. 20. 21. 22. 23. 24.
1 1 1+ | nx™! |log,x |-sinx
xIn10 X
25. 26. 217. 28. 29. 30.
arcctgx 1 0 1 arctgx 1
1+ x° cos® x X
31. 32. 33. 34. 35. 36.
COSX | Inx ctgX 1 o* 1
xina x?
2.  ComoctaBbTe GYHKIIUH €€ MTPOU3BOIAHYIO.
[IpounsBoaHas
PyHKums % 2x -2 COSXSinx cos(x+2)
X2+ 1
sin(x +2)
Inx
COsX
3. BpruucnuTe npou3BoAHYIO QPYHKIUH:
x’ x°
6 7 3
=—: y=X:; Yy=—:; y=7Xx"; y=x"+5
y S y y= 10 y y
3
y=X; y=4x+3: y=6J/x+4; y=3% 2 y=—
J_ X
3/, 4 _
=VX - =x" =—— 1 - —/—
y ) y y 3X5 ’ y
4. Brruucnure npou3BoAHYyIO (GYHKINU:




2X—3

a y=
) 3-2X
y 4
b - . 2
) (5-2x)°
y 1
c e
) 5—-2x
5. Boumcinte suauenne nponssomroit dyrkman Y = 2X-INX=X-IN49 npu x = 7
a 0 B r
13 15
0 - 2 ~
6.  BbIYMCIMTE IPOM3BOIHYIO CIOKHOM (QYHKIMK

y =sin® x-log, 5x

Ipaxmuueckas paboma Ne 18 «I'eomempuueckuil u (huzuueckuii CMbICI BPOU3BOOHOU

1
1.  Vrnosoii ko3 puIHEHT KacaTenbHOI K rpaguKy QpyHKIHHI f(X): 3 x3 = 2X B TouKe

¢ abcuuccoit X =1pagen:
a) -1,

2
—2=.
%) 3
6)1;
1
T) 3
2.  VYruosoii KO3 UIUEHT KacaTeJIbHON K rpaduky byHKIIUN
y=2C0S2x—SIN4X g rouke ¢ aGerccoii X =% paBeH:

a) 8;
0) 2;
8) —2;
r o0

y y 2
3. HaiiTu TaHTeHC yIya HAKJIOHA KacaTenbHOM K rpaduky ¢pynkmun Y = X~ —1 B Touxe
X, =3,
2 . "
4.  Jana dyrxums T (x)=5+4x —3x°. Haiimmure xoopamHats! Toukn eé rpaduka, B
KOTOPOW yTII0BOW KOA(PPHUITUEHT KacaTeIbHOU K HEMY paBeH -5.
5. K ¢yrxmn ¥ =2 SIN X+ 3 COS X nposesiens! kacatenbHble B TOUKaX ¢ aGCIHCCAMH
X, = z 37 ?
1 Xy == SIBAAIOTCS M 9TH KacaTeJIbHbIE MapajllelbHbIMH IIPAMBIMH'
; ; f(X)=x% —2x+5
6. Haiinure yrom Mexmy KacaTenbHOHW K TpaQuKy (QyHKIMH (X) =X —4ZX+0 B

Touke ¢ abemuccon Xy = 5 H OCBIO abciuce.

7. HaliTu MIHOBEHHYIO CKOPOCTh MATEPUANBHOM TOYKH JBIXKYIIEHCS MO 3aKOHY
3 2
S(t) = 21" +3t° — 6t —1 B MmomenT Bpemenn t = 2



8. Kacatenmbmas x rpabuxy ymkmmm T (x)=—2x> —12x* — 23x—8 o6pasyer ¢
TIOJIOKUTENLHBIM HaTIpaBIeHeM oc aderuce yroa 45°, Haiiue KoopAMHATBI TOUKH KACAHHS.

9. KacarensHas k rpapuky ¢byskmum Y= (X— 1)2 X mapamiensHa ocuOx, HO HE
coBnagaeT ¢ Heil. Haiinure KOOpAMHATHI TOUKU KACaHUS.

a 1] B r

77

m

G2) | G-8) | Cad) [

Ipaxmuueckas paboma Ne 19 «Hccrnedosanue gpynkyuu ¢ nomowpio npou3eo0HOU.

Oynkrus y=f(x) 3agana rpapukom. YKaxuTe:
a) 005acTh onpeneaeHus PyHKINH;
0) npu kakux 3HaueHusX X f(x)<-2;
B) IPOMEXKYTKH BO3paCTaHUs U IPOMEXKYTKH yObIBaHUS (QYHKIUY;
I') B KaKUX TOYKax rpaguka KacarejabHble K HEMy NapajliesIbHbl OCH abCIuce;
1) HauOOoJbIIIee M HAMMEHBIIIEE 3HaYeHUs (DYHKITHH.

.l

[ ]y}

/

B

ot |~

E

e o Y

u

J
[ \

B
i

[
EE

2. [TocTpotite rpaduku GyHKITHI
y=xX>+6x49x ; y=4-x.

Hpaxmuueckas paboma Ne 20 «llocmpoenue epapuros hyuxyuily

3
Mana pyskmusa y = f(x) = x? —x2—3x+4.
1) Tloctpoiite rpadux ¢pyukuuu y = f(X).
2) Ckonabko KopHeit umeeT ypaBuenue f(X) = a, ae [—5 ;5 g]

3) Tocrpoiite rpaduk ¢pynxmun y = - f(X).

Ipaxmuyeckas paboma Ne 21 « Bviuucienue unmezpanosy

( 1 N 9
4x-1" cos?3x

8 e
Jx1 =2 Ua® 83 jax; [EARE ALY S
0

X x+1 x"1x(1+lnx)'

+e3x+6 )dx;

—

j(x3+24—1/x73—1)dx;
X

4
CcoSs X dx: j x3 5 dx:

Ii
V3 —sin? x




Ipaxmuueckasn paboma Ne 22 «Bviuucienue niowaoeii ¢ HOMOWbIO UHMESPALO8»

HaiinuTe momane Gurypsl, orpaHU4eHHON JIMHUSMH

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

o & L np e

CraTrucTHKa U Teopus BepOHTHOCTeﬁ, KOMﬁI/lHaTOpI/IKa

Ipaxmuueckas paboma Ne 23 «Ilepecmanosku, pazmeweHuss u COUeManusi» »
Buibepume 00un u3 6apUAHmMo6 0meema u 3aHecume €20 6 NUCHOK C pesylbmamamu.
1.Co4deTaHMsAMH HA3bIBAKOTCS TAKHE COCHHEHHS, KOTOPbIe COCTOSAT H3:
DOguuX ¥ Tex X€ N JIEMEHTOB H OTIMYAIOTCS JAPYT OT Apyra TOIBKO MOPSAKOM HX
PacIONI0XKEHHUS.
2) n 3JIEMEHTOB, B3ATHIX HX JaHHBIX M Pa3JIAYHBIX 3JIEMEHTOB, B KOTOPHIC OTIHYAIOTCS JPYT OT
npyra 160 CaMHMH 3I€MEHTaMH, TH00 MOPAAKOM HX PaCIOTIOKEHHS.
3) n 31€EMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHbIX JJIEMEHTOB, X KOTOPHIE OTJIMYAIOTCS JPYyT OT
IpyTa 0 KpaHEH MepPE OMHUM DJIEMEHTOM.
2.Pazmemenusi 0003HA9AI0OTCH:

1) P, 2)CR 3) A"
3.KoJH4€ecTBO NepecTAHOBOK HAXOAUTCS 10 hopmy.ie:
m! m!
1) (m—n)In! 2) n! 3) (m—-n)!

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

1)BunoMuansHbIEe K03 QHITHEHTEL

2)Tabuna 3HaYeHn i OHHOMHUAIBHBIX K03)QUIHEHTOB.
3)DopMyna I pa3IoKEHUs CTEIICHH ABYYIeHa.

Hpaxmuueckas paboma Ne24 «Beposmuocmoy

1. Ckonbkumu crnoco0aMu MOXHO BbIOpaTh B Ipymne U3 25 CTYIEHTOB TPEX YEJIOBEK Ha

TOPOACKYIO MAaTCMATHUYCCKYIO OJ'II/IMI'II/Ia,[[y‘.7

2. Cpenn 12 xonecHbIX map, 2 mapbl u3HOmeHbl. CiydaiiHbIM 00pa3oM BwIOMparoTcs 4
KOJIeCHBbIE Tapbl. HaliTH BEpOATHOCTB TOTO, YTO Cpe BEIOPAHHBIX HE MEHEE 3 HEM3HOIICHHBIX.

3. B rtexnuueckoil maboparopum wmMeeTcs 6 THMQPPOBBIX W 4 aHAJIOTOBBIX MPHOOPA.
BepostHOCTh Oommbku u3mepeHust s mudposoro mpudopa pasna 0,95, ans ananoroso - 0,8.
W3mepenune mpoBOIUTCS ciay4yailHO BbIOpaHHBIM mpubopoM. HaliTu BeposITHOCTH OIIMOOYHOTO

HU3MCPCHUH.

IIpsimble ¥ MJI0CKOCTH B NPOCTPAHCTBE.

[paxmuueckas paboma Ne25 «llapannenrvrocms npamvlx U NIOCKOCMeny




1. Yepes konen A otpe3ka AB npoBeznena miuockocts. Yepes konen B u Touky C aToro orpeska
IpOBE/IEHBI apayiesIbHbIE IPsSMBbIe, IIepeceKarolue MiIockocTs B Toukax Bl u Cl. Haiiaure
muny otpeska BB1, ecniu CC1 =15 cm, AC: BC=2:3.

2. Yepes koHIIbI 0Tpe3ka AB u ero cepeauny M nmpoBeeHbl apasiesbHble IpsSMbIe,
MepeceKaroIIne HEKOTOPYIO TIOCKOCTh B Toukax Al, Bl u M1. Haiingute nnuny orpeska MM,
eciu oTpe3ok AB He nepecekaet miockocts 1 AA1 =5Mm, BBl =7 m.

Ipaxmuyeckas paboma Ne 26 «Ilocmpoenue ceuernuti»

1.  Tloctpouth ceuyeHuwe TeTpadapa, mpoxojsiiee uepe3d Touku K, L u M, nexammx B
IUIOCKOCTSIX TPaHeM.
2. Ha pebpax AB u AD mupamuast MABCD 3amanbsl cOOTBETCTBEHHO TOUKH P u Q —

cepenuHbl 3TUX pedep, a Touka R nexur Ha peOpe MC . [locTpouth ceueHue nupamuibl
IJIOCKOCTBIO, Tpoxoasien yepe3 Touku P, Q u R.

3. [TocTpouts ceuenune Terpadapa ABCD minockocTsio, mpoxoasmen yepe3 Touku K, L u
N, kotopsle jaexaT Ha ero pebpax. (IIpu sToM mocTpoeHue AOIKHO NPOXOIUTH «BHYTPH
MHOTOTPaHHHUKA)

Ipaxmuueckasn paboma Ne27 «IlepnenOuxyisipHocmob npamvix U NIOCKOCHe»
1.Touka O — neHTp KBaapaTa co CToOpoHOH 4 cM; OS — 0Tpe30K, NEPIEHIUKYISAPHBIN K
MJIOCKOCTH KBajipaTa v paBHBIN 2 cM. HailTu pacctosiHie OT TOYKH S 10 TOUKH A.
2. Haknonnas AB nepecekaeT miiockocTs P B Touke C; KOHIIBI €70 OTCTOAT OT INIOCKOCTH Ha
paccrosiuu 5 cm 1 3 cM, AC=7 cm, CB=4 cM. HalinuTte aiivHy mpOoeKIny HaKJIOHHOW Ha
IUIOCKOCTBIO.
3. VI3 TOYKH K IJIOCKOCTH MPOBEICHBI JIBE HAKJIIOHHbIC. HailanuTe MIMHBI HAKIIOHHBIX, €CJIM OJIHA
U3 HUX Ha 26 cM OoJblle IpYyroH, a MpOeKIMHU HAKIOHHBIX paBHbI 12 cM 1 40 cMm.
4. HaiiguTe paccTosiHUE OT cepeuHbl 0Tpe3ka AB 10 miIocKOCTH, HE MepeceKaroeil 3TOT
OTPE30K, €CJIM pacCTOsTHUE OT To4ueK A U B 10 miiockocTu paBHbl 3,2 cM U 5,3 CM.

MHororpaHHUKH U KpYyIJible Tejia

IIpaxmuuecxas paboma No 28 «Ilpuzmar

3aoaua 1.

Haiigute miomanps moBepXHOCTH MPSMOM MPHU3MbI, B OCHOBAaHHUM KOTOPOM JIEKHUT POMO ¢
JTUaroHaISIMH, pPaBHBIMU 25 1 60, 1 60KOBBIM peOpOM, paBHBIM 25.

3aoaua 2.

Haiinure mimomans O0OKOBOM MOBEPXHOCTH MPABUIBHON MIECTUYTOJIBHOW MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpoii paBHa 3, a Beicota — 10.

3aoaua 3.

Haiinute GokoBoe peOpo MpaBUIBHOM YETHIPEXYTOJbHON MPU3MBI, €CIH CTOpOHa €€
OCHOBaHUs paBHa 15, a ruiomaas noBepxHOCTH paBHa 930

3aoaua 4.

OcHoBaHMEM NPSAMON TPEYroJbHOW MNPU3MBI CIYXUT HPSIMOYTOJNbHBIA TPEYroJIbHUK C
kKareramu 4 u 6, 60koBoe peOpo paBHO 5. Haiinure 00beM MpU3MBI.

3adaua 5.

Haiigure mnnomaar OOKOBOW MOBEPXHOCTH MPABHIBHOM IIECTUYTONBHOW MPHU3MBI,
OTMCAaHHOH OKOJIO HWJIMHIPA, paanyc ocHoBaHHs KoToporo paseH 0,03, a BeicoTa paBHa 1.

3aoaua 6.
OcHoBaHMe TUPaMUJIbl — MPSIMOYTOJBHUK CO CTOPOHAaMHU 6 M U 8 M, a BbICOTA MUPAMUIbl paBHA
MOJIOBUHE TMaroHanu ocHoBaHus. Halinure 00bEM mupaMubl.



3aoaua 7.
B nmpaBunbHON yceu€HHOM 4eThIpEXYTonbHON nmupamuae o0bEM paBeH 430 cm3, BbIcOTa paBHA
10 M u cTopoHa oJIHOTO OCHOBaHUs 8§ M. OnpeIeIuTe CTOPOHY JPYroro OCHOBAHUS.

Ipaxmuueckas paboma Ne 29 «Ilupamuoar

1. B mpaBHIBHOM YETHIPEXYTOJbHOM NHMpPaMHJE CTOPOHA OCHOBAaHMS paBHAa 12 cM, a anuHa
6okoBoro pebpa 14 cMm. Onpenenure MIOMAAb AUATOHAIBHOTO CEYECHUS.

2. Onpenenute OOKOBYIO MOBEPXHOCTD MTPaBUIIBHOMN TPEYToJIbHOM MUpaMUbl, €ciiu €€

BBICOTA PaBHA 5 cM, a anodema 4 cM.

3. BobicoTa mnpaBUIBHONW 4YETHIPEXYTOJIbHOM yCeueHHOW mnupamuabl paBHa 5 cM. CTOPOHBI
OCHOBaHUM paBHbI 2 ¢M U 6 cM. HaliguTe momaas 1naroHaabHOro CEYeHHUS.

4. CTOpOHBI OCHOBaHUI NPAaBUJILHOM TPEYroJIbHOM ycedeHHOM nupaMuel 5 am u 1 qm. bokosoe
pebpo 4 nm. Haiigure BBICOTY MMpaMU/IbL.

5. OcHoBaHME NUPAMU[BI — MPSAMOYTOJIBHUK CO CTOPOHaMU 6 M M 8 M, a BBICOTa MUPaMHJIbI
paBHA MOJIOBUHE IMaroHainu ocHoBaHus. Haiinute 06bEM nupamMusl.

6. B npaBmibHOM yCcedEHHOM YeThIPEXYTOIRHON upamuie 00bEM paBeH 430 cm3, BeICOTa paBHA
10 M 1 cropoHa ogHOrO OCHOBaHUsA 8 M. OnpeenuTe CTOPOHY APYroro OCHOBAHMSL.

Ipaxmuyeckas paboma Ne 30 «LJununopy

1. [Tnomaas GOKOBOM MOBEPXHOCTH LWIMHIpa paBHa 45 , a AUMaMeTp OCHOBAaHHS 5.
Haiingure BBICOTY HUIMHAPA.

2. JlivHa OKPY>KHOCTH OCHOBaHUS LMIMHApa paBHa 1. Ilnomans 60KOBOM MOBEPXHOCTH
paBHa 13. Haitaure BBICOTY HMJIMHIIpA.

3. Panuyc ocHoBaHUs LUIMHApA paBeH 3, BbicoTa paBHa 6. HaiinuTe miomanbs 60KOBOM
MOBEPXHOCTH UJIMHAPA, ACJIICHHYIO HA.

4, JlnuHa OKpY’KHOCTH OCHOBaHUA IWIMHApa paBHa 3, BbicoTa paBHa 6. Hailinure
JI01a]Th OOKOBOM MOBEPXHOCTH LIWJIMHpA.

5. [Tnomane oceBoro cedeHuss OWiIWHApa paBHa 9. Haiimure mmomans OoOKoOBOH

MOBEPXHOCTH IIMJINHAPA.

6. OceBoe cedyeHue IWIMHApA — KBajApaT, JUaroHaidb KBajpaTa paBHa . Haiinute o0BEM
uuuHApa. 2 8

7. BeicoTa uiinHApa Ha 2 MeHbllIe paanyca ocHoBaHMs. OTHOIIEHHEe 00bEMa HIMIMHPA K €T0
IIona M OOKOBOM MOBEPXHOCTH paBHO 4. HaiiuTe BBICOTY HMIMHIpA.

Ipaxmuueckas paboma Ne 31 «Konyey

1. Haiiqute 00BEM KOHYyCa, BRICOTA KOTOPOro paBHa 12 M, a oOpazyromas — 15 m.

2. [momank ocHOBaHUs KOHyca 167 cM2, mosTHast TOBEPXHOCTH ero 321 cM2. Onpenenute 00bEM
KOHYyca.

3. B yceuénHoM KOHyce pa3HOCTb PaJMiycOB OCHOBAaHUH paBHA 2 CM, BBICOTA paBHA 9 CM U €ro
00bEM paBeH 42 w cMm3. OnpenenuTe MmIoHaal OCHOBAHUH.

4. B paBHoOeapennoMm tpeyroabanke ABC AB = BC = 10, AC = 12. TpeyroiasHUK Bpamiaercs
BOKPYT OCH, Npoxojdiieil yepe3 BepunHy B u nepnenaukynspHoit AC. Haiinure 00b€éM Tena
BpallleHusl.

Yemuoui onpoc
1 cemecTp
KoopanHatsl 1 BEeKTOPbI
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Omnpenenenue BEKTOpa.

Kak naiiTu koopauHaThl BeKTOpa?

OrnpeneneHne paBHbIX BEKTOPOB.

Omnpenenenne KOJUIMHEAPHBIX BEKTOPOB.

[Tpu3Hak KOIMHEAPHOCTH BEKTOPOB.

UYro Ha3bpIBaeTCsI MOAYJIEM BEKTOpa?

Kak naiftu Monynb BekTopa?

Kaxoii BekTOp Ha3bIBaeTCs HYJEBbIM ?

Kakoii BekTOp Ha3bIBaeTCs €IMHUYHBIM?
. JIBa onpeieseHyst CKaJIIpHOTO ITPOU3BEAECHUS BEKTOPOB.
. UeMy paBeH KOCHHYC yIjia MEXIy BEeKTOpamu?
. [Ipu3Hak neprneHuKyJISpHOCTH BEKTOPOB

Yucsa v BbIpakeHUs1

. Kakme uymciia Ha3eIBaroTCS HaTypa.]'IhHBIMI/I‘.7 Kakoe o0o3HaueHue BBCACHO IJIs1 MHOXXECTBA

HaTypaJbHbIX YUCeN?

. Kakne uyucma BXOJAT B MHOXXECTBO L ECJIbIX yucen? Kakoe o003HaueHue IMPHUHATO AJIA 3TOr'O

MHOXkecTBa?

. Kakoe MHOeCTBO Ha3bIBA€TCS MHOKECTBOM paluOHAJIBHBIX YHCCI UM KaK 3TO MHOXCECTBO

o0o3Hauvaercsa?

. [lepeuncnute OCHOBHBIE 3aKOHBI JICUCTBUH HaJ palliOHATBHBIMH YHCIAMHU.

. Kakue oObikHOBEHHBIE 1poOU 00palaroTcs B KOHEYHBIE 1eCATHYHBIC?

. Kakne 0ObIKHOBEHHBIE IPOOU BBHIPAXKAOTCS TOJIBKO MPUOIMKCHHBIMH JISCATUYHBIMU ?

. Kakue necstuunbie 1poOy Ha3bIBAIOTCS OECKOHEYHBIMHU TIEPUOTUYECKUMU?

. Uto Ha3pIBaeTCs MEpUO0M OCCKOHEUHOHN EPHOTUICCKON AECATUIHON pOoOu?

. Kakue nepuoanaeckue 1poOH Ha3bIBAIOTCS YHCTHIMU M CMEIIIAHHBIMH M KaK COKPAIIEHHO OHU

3aIUCBIBAIOTCS?
. Kax 3amuceiBaroTcsi 1enple 4nciaa U KOHEUYHbIE JECSITHYHBIE IpOOM B BUAE OECKOHEUHBIX
MEePUOIUYECKHUX TPOoOei?
JIrobast nmu OeckoHeuHas: TEepHOJMYECcKass NECATHYHAs IpoOb SBISETCS PalMOHAIBHBIM
YUCIOM?
. Kak 00patuTh 4uCTYI0 IEPHOIUYECKYIO IECATHUHYIO POOh B OOBIKHOBEHHYIO?
. Kak 00patuth cMelIanHyo nepuoandecKyro AeCATUUHYIO 1poOb B OOBIKHOBEHHYIO?
. Kakoe uckitouenue npezacrasisieT co00i OeckOHEUHas NepUoANUecKas 1eCATUIHast Apo0b ¢
nepuoaom 9?

Kakme wuymcna Ha3pIBalOTCS MPPALMOHAIBHBIMU M KaKk 0003HA4yaeTcsl MHOYKECTBO
UppalMOHATIBHBIX YHcen?
. Kakue uncna Ha3piBatoTCsl IEHCTBUTEIBHBIME 1 KaKOE JUIs HUX BBEACHO 0003HaueHue?
. Uro moHuMaeTcs 1o adCOJIFOTHON BEJIMUYUHON IEeHCTBUTEIILHOTO YHUCia?

OCHOBBI TPUTOHOMETPUH

Uto Ha3bIBaeTCsl EIMHUYHON OKPY>KHOCTbIO? ETMHUYHBIM paguycom?

Kaxue HanpasieHus IOBOpOTa €AUHUYHOTO PaJuyca U3BECTHBI?

B kakux eguHUIIaX U3MeEpseTCs yroj MOBOpOTa €IMHUYHOIO paguyca?

UYro takoe yron B oauH paauaH? CKOJIBKO NMPUOIM3UTEIBHO TPagyCcoB COAEPKUT yroia B 1
paauas ?

CdhopmynupoBaTh IMpaBuia MepeBoja U3 IpaTyCHOM Mepbl yria B paJMaHHYI0O Mepy H
Hao000pOT.

OmnpeneneHne OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIUI.

Uro sBIsETCS apryMEHTOM JJISl BCEX TPUTOHOMETPHUSCKUX (DYHKITHIA?

OT 4ero 3aBUCUT 3HAUYEHHE TPUTOHOMETPUYECKUX (PYHKLUH



9. [IlepeuncnuTe OCHOBHBIE CITOCOOBI IOKA3aTEIBCTB TPUTOHOMETPHUYECKUX TOKIECTB
10. HazoBure dopmymiy uisi pelieHuss TPUTOHOMETPUYECKHX ypaBHEHUHU tg x=a, ClgX=a, COS
X=a, Sin X=a.

DOyHKINH

Kak HaliTu KOOpAMHATHI BEPUIMHBI 1apadosIbl?

OT yero 3aBHCHUT HalpaBJieHUE BeTBEH Mapadoibl?

[lepeuncnure cBoWCTBA CTENEHHOMN (PYHKIIUHN C HEUETHBIM I1OKa3aTelIeM.
Uro Ha3bIBaeTcst 00J1aCThIO 3HAYCHUH QyHKIMU?

Chopmynupyiite TeopeMy 0 pa3ioKEeHUU KBAJAPATHOTO TPeXuJieHa HA MHOXKUTEIIH.
Onumure aNropuT™ NOCTpoeHus rpaduka KBaJpaTHYHON PyHKINU.
[lepeuncnure cBoWcTBA CTENEHHOMN (PYHKIIUHU C YETHBIM MIOKA3aTEJIEM.

Uto Ha3zwIBaeTCs 00IaCThIO onpeneneHus pyHKIuu?

Ha3oBuTte MHOXKECTBO 3HAaUEHUI CUHYCA, KOCUHYCA, TAHI'€HCA, KOTaHT€HCA.
HazoBure s3xcTpeMyMbl cUHYyca, KOCUHYCa, TAHTE€HCA, KOTaHT'€HCa.

Kakas ¢yHKIMs Ha3pIBaeTCs MOKa3aTeNbHON?

KaxoBa ob6nacTe onpeaeneHus nokasaTelbHON QyHKIMHU?

Kakumu coiicTBamMu MOKeT 061a1aTh PyHKIUSA?

JaiiTe onpeneneHne Bo3pacTaromiei, yobBaromen QyHKITHH.

[Ipu kakoM ycoBUM MoKa3aTenbHast (PyHKIUS sBIIsSETCS yObIBarOIEH?
CsoiicTBa snorapupmuyeckoit pynkuuu npu a > 1;

CaoiictBa norapudmuyeckoit pynkuuu npu 0 <a <1;

OcHoBHble peoOpazoBaHus rpaduKoB JorapuGMUIecKo PyHKINH.

CoNoOAWNE

PRERPRRRPRERRREPE
ONoa~WNEO

YpaBHeHUs] M HEPABEHCTBA

CremneHu ¢ KAKUMU TIOKa3aTeNISIMUA B 3HaeTe?
[lepeuncnure cBOMCTBA CTENEHEM.

Jlnst Bcex v roKasaTesei CBOHCTBa OTMHAKOBBI?

Kak Ha3piBaeTcs omneparnusi HaX0XJIeHUs CTeTIeHeH?

Yo Takoe jgorapupm?

[Tepeuncanre OCHOBHBIE CBOWCTBA JIOTapu(hMOB.

Kak Ha3wiBaeTcs omnepariysi HaxX0xkJIeHuUs JTorapuMoB?
HazoBute MeTobI pelieHust moka3aTelbHBIX ypaBHEHUN
HazoBute oTnmdme CTporo U HECTPOroro HEPaBEHCTB

0. Kaxoe ypaBHeHUe Ha3bIBaeTCs MOKa3aTeIbHbIM?

11. CrnocoObl petieHus moka3aTeabHbIX YpaBHEHUN?

12. CrniocoOpbl pereHust moka3aTeIbHbIX HEPAaBEHCTB?

13. CmocoOsI pemieHust JorapupMHUUECKUX HEPAaBEHCTB U YpaBHEHU?

BoOoo~Nok~WNE

2 cemecTp
DJIeMeHTbl MATEeMaTHYeCKOI0 aHAJIU3a

Yro Ha3pIBacTCs NPUPALICHUEM apryMeHTa?

Uro Ha3pIBaeTCs MpUpanieHneM GYHKIUU B TOUKE Xo?
Kakas ¢yHKIMs Ha3bIBaeTCsl HENIPEPhIBHOM B Touke?

B xakom ciyyae B JaHHOH TOUKE (PYHKIIMS TEPIUT pa3pbiB?
Jaiite onpenenenre Npon3BOAHON QYHKIIUU B TOUKE.

agrwdE
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Kakwue cymiecTBytoT 0003HaYCHHS ISl IPOU3BOIHON QyHKIMH y=f(X)?

ChopmynupyiiTe He06X0IMMOE YCIOBUE CYIIECTBOBAHMSI IPOU3BOIHOIN (PYHKIIMH B TOUKeE?

Kakyto ¢pyskumto HazeBaoT auddepeHnupyemMoit B Touke?

Uro HazwiBaeTcs quddepeHupoBaHuem?

HazoBute mo mopsaky Bce omepainuu, KOTOpBIE CIEAYyEeT MPOU3BECTH INPU BBIYUCICHUU
IIPOU3BOJHOM I10 OIPEAEICHUIO

Kaxk naxonurcs npousBoHas cinoxxknoi ¢pynkmun h(x) = g (f(x))?

Uro xapakTepusyeT Npou3BoAHas PYHKIIMH B TOUKe?

VYpaBHeHHe KacaTeabHOU K rpaduky QyHKUIUU.

Ha3zoBute reomeTpruecKuii cMbICI MPOU3BOAHOMN (PyHKIIUH.

ChopmynupyiiTe aaroputM HCCIEIOBAHUS HENPEPhIBHONM (YHKIMM HA MOHOTOHHOCTb U
KCTPEMYMBI.

UccnenoBanue ¢hyHKIIMM HA MOHOTOHHOCTb.

Touku skcTpemyMa GYHKIIUH U UX OTHICKaHHE.

Uto Ha3wIBaeTCs IEPBOOOPA3HOI?

Kak unraercss 0CHOBHOE CBOMCTBO MEPBOOOPA3HOI?

Kax MOXHO BBIYMCIIUTSH IIOIIA/b KPUBOJIMHEHHON Tpanenuy Npy IOMOIIM HHTerpana?

UYro Takoe onpeneNeHHbI HHTErpan?

KakoBa ¢popmyna HeroTona-JleitGuuma?

KakoBbl OCHOBHBIE CBOMCTBA ONIPEIEICHHOIO UHTErpaia?

Kak npoBonutcs 3amMmeHa nepeMeHHON B OIIpeeIeHHOM HHTeTpase?

KakoBa ¢opmyna uHTErpupoBaHUs MO YACTSAM B ONPEACICHHOM UHTeTpane?

Kak Bpruucistorcs miomanau Guryp?

Kak Bbluncisiercs npolIeHHbIA NyTh MPU MOMOIIU ONPEAEIEHHOTO UHTErpaia?

Kak Bpruncisiercs 00bemM noTpeOeHHON SIIEKTPOIHEPTHH ?

Yrto Takoe HECOOCTBEHHBIN HHTErpa?

CraTucTHKa B TEOpUA Bep0ﬂTHOCTeﬁ, KOMﬁI/IHaTopI/IKa

Yemy paBHO KOJTMYECTBO MMEPECTAHOBOK M3 NPA3IUIHBIX DJIEMEHTOB?

Uemy paBHO KOJMYECTBO pa3MEIICHHM M3 NPA3IMYHBIX SJIEMEHTOB MO MAJIEMEHTOB B
KaXIoM?

Uemy paBHO KOJUYECTBO COYETAHUHN U3 NPA3TUYHBIX DJIEMEHTOB MO MAJIEMEHTOB B KaXK0M?
UeM pa3menieHus OTANYaeTCs OT COYETAHUM?

[TepecTanoBku OnMke pa3MEIICHUSM UIH COYETAHUSIM?

Yero Bcerma OobIlie U3 OJHOTO M TOTO K€ YHCJIA DJIEMEHTOB — COYETaHWH, pa3MEIICHUN
WJIH NIEPECTaHOBOK?

I'enepanbHast COBOKYITHOCTb U BEIOOPKA.

Craructuueckoe pacrpeiesieHue BHIOOPKH.

[Tonuron u rucrorpamma.

CrartucTuueckue XapakKTepUCTUKU BapUAIMOHHBIX PSIIOB.

OI11eHKH TeHepaTbHOW COBOKYITHOCTH IO BBIOOPKE.

JlonomHUTEIbHBIE XapaKTEPUCTUKU BApUAIIMOHHOTO psija.

[TonsTHE O POBEPKE CTATUCTHUECKUX THUIIOTES.

HpﬂMbIe ! IIJIOCKOCTH B IPOCTPAHCTBE

Cdhopmynupyiite mnepBble Tpu akcHMoMbl cTepeoMeTpuu. ChopMyaMpyHTe M JIOKaKUTE
CJIEJICTBUS U3 aKCHOM

Cdhopmynupyiite onpenesneHue napauienbHbIX IPSAMON U MIOCKOCTH.

ChopmynupyiiTe 1 TOKaXKUTE TEOPEMY, BHIPAXKAIOILYI0 IPU3HAK NApaJUIEIbHOCTH MPSIMON U
IUIOCKOCTH
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ChopmynupyiiTe onpeeneHrne CKpeuBaroIUXCs MPSIMBbIX.
ChopmynupyiiTe onpeaeneHre napauieaIbHbIX TIOCKOCTEH.
CKOJIBKO TTOCKOCTEH 3aJ1al0T JIBE MEepPeCceKaronuecs mpsmbie?

MHoOrorpaHHUKH U KpyrJible Teja

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?

Uro Ha3bIBaeTCs NPU3MOiL?

UTto Ha3bIBaeTCs MPSIMOYTOJBHBIM TapaJlieeUne10M?

Kak Beruucnsiercs miomaap MOBEPXHOCTU U 00BEM Mapaienenumneaa?
Kaxk BpraucisieTcs mioniaap MOBEPXHOCTH U 00HEM MPU3MBI?

Urto Ha3bIBaeTCs MUPaAMUA0N?

Kaxk Bpraucisiercst o00beM U IIomaab TOBEPXHOCTH TTUPAMHUIBI?

Urto Ha3bIBaeTCs HUIUHAPOM?

Kaxk Bpraucisiercst 00beM U TUIomaab MOBEPXHOCTH IMIIHMHIPA?

Hcropus maremaTuku. MeToabl MaTeMaTHKH

1. UcTopus MaTeMaTUKH.
2. Metoapl MaTeMaTHKU

Yucia v BbIpaKeHHs
OnpocHpiii TucT 1

Omnpocublii aucT 1
Bormpocsr:
1. Buas! uncen, kak 0003Ha4ar0T MHOXKECTBO 3THUX YHCEN?
2. Bunel ypaBHeHU(Ha3BaHUE U OOIIHIA BH]T)
3. Buasr npobeti(Ha3BaHue U mpumep)

OnpocHbIN TUCT 2
Bomnpocsr:
1. Bunbl kopHEH(TIpUMEpHI)
2. CBoiicTBa KOpHEMH
3. CBoiicTBa cTeneHen
OmnpocHslii aucT 3
Bomnpocksr:
1. Onpenenenue gorapudma
2. Buasr norapugmon
3. CpoiicTBa norapudmon

OCHOBBI TPUTOHOMETPHUU

Omnpocubliit ucT 4
Bomnpocksr:
1. Onpenenenne eqMHUYHON OKPYKHOCTH
2. OmpeneneHue cUHyca, KOCUHYCa, TAHT€HCa U KOTaHTeHCa
3. 3aBUCUMOCTb MEXy CHHYCOM, KOCHHYCOM U TAaHT€HCOM

9J1eMeHTbl MATEMATHYECKOI0 aHAIH3A

OnpocHslii 1HcT 5
Bomnpocksr:



1. Onpenenerne MPOU3BOTHON (QYHKIIUN
2. ®opmyia a1t HAXOXKICHUS POU3BOIHOM uepes3 mpeelt
3. IlpaBuita HaXOXKACHUS TIPOU3BOTHBIX

HMHuTerpaj u ero npuMeHeHue

OnpocHslii aHCT 6
Bompocsr:
1. Onpenenenue nepBooOpa3HON PyHKINH
2. IlpaBuia UHTETPUPOBAHUS
3. ®opmyna Hetotona — JleiiOnura

CraTuCTHKA M TeopHus BePOSITHOCTEH, KOMOMHATOPUKA

OmnpocHslii auct 7
Bomnpocsr:
1. IToHsiTHE BEPOSITHOCTH CIIy4alHOW BETMYHUHBI
2. Knaccuueckoe ornpeesieHue BEpOsSTHOCTH
3. MaTtemaTtuueckoe 0XXKMIaHUE U JUCIIEPCUS JUCKPETHOM CIIy4yallHOM BEJIMYMHBI.



Ouenounble MaTepuaJabl arrectanun no aucuumiaude [1/1.1 Maremaruka
JAndpepeHnpoBaHHbIN 3a4eT

1. Tlepeuens BonpocoB k 1uddepeHnnpoBanHoMy 3a4eTy no Aucuumanne I1J1.1
MaremaTuka

1.1 IIpumepHble BOpPOCHI
1. MHOXeCTBO, onepaliy Hajl MHOKECTBAMHU
2. DneMEeHTbl MaTeMaTHYeCKOM JTOTUKH
3. CreneHb ¢ pallMOHAIBHBIM U JICHCTBUTEIHHBIM ITOKA3aTEIIEM
4. Apudmernyeckuil KOpeHb HaTypasibHOU cTeneHu Jlorapupmsl
5. CaoiicTBa norapudmon OmnpezaeneHue CUHyca, KOCUHYCa, TAHT'€HCa yIila U UX 3HaKU
6. TpuroHoMeTpuyeckue TOXKIAECTBA
7. ®opwmynbl npuBeneHus CteneHHast QyHKIMs, €€ CBOMCTBA U rpaduk
8. IloxazatenbHast QyHKIMS, ee CBOMCTBA U rpaduk
9. Jlorapudpmudeckas QyHKIHsI, €€ CBOMCTBA U Tpaduk
10. O6mue cBoiicTBa TpUroHoMeTpuueckux pyHnkiuii Jlorapupmuueckue ypaBHeHUs
11. Jlorapudpmuueckre HepaBeHCTBA
12. Tloka3arenbHble ypaBHEHUS
13. ITokasareapHBIC HEPABEHCTBA
14. UppaunoHanbHble ypaBHEHUS

2. TecToBble 3a1aHusA. OLEHKa 110 pe3y1bTaTaM TeCTUPOBAHUSA
2.1 IlpumepHsbIe 3aaHAs TECTa

3 I

3 1,
Al. BrinonHute meitcteus: 6¢7 + 4(c’) .
3 6 6 3
1) 70c7 2) 70¢’ 3) 10¢7 4) 10c7
A2. Bouncnure: 3/0,064 - 125 .
1) 0,002 2) 2 354 4) 4

A3. Boryucaure: log,45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4. Kakoe u3 cieqyioltux UHCen BXOANT B MHOXECTBO 3HAYEHHUH

byukunn y = (3)" — 32

9
1) —12 2) =2 3) =3 4) —4
AS5. Peurnte HepaBeHCTBO % = 0.
1) (—oo; =3) w [0; 5] 3) (—o0; =3) v [§5; +0)
2) (—3; 0) v (5; +oo) 4) (—3; 0] « [5; +2)

A6. Peurnte HepaBeHCTBO 83% < 24x + 15,

1) (—oo; —15]
2) (—oo; 3]

A 7 Ha pucyHke H3aobpaxe-
HBl rpadukH GYHKUHIE y = fix)
U y = g(x), onpeneneHHBIX Ha
npoMexyTke [—4; 6]. YkaxuTe

BCE 3HaYeHHs apryMeHTa,

crBo flx) < g(x).
1) [=4; =1] ~ [4; 6]

2) -1

6]

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

4) (—1;

A8 . Peluute ypaBHEeHHE COSS

6)

D (—1)n+ 4dnn, ne Z
2D(—Dn+nn,ne £

AnA
KOTOPHX BBIMOMIHACTCA HEPaBCH-

3) [3; +o0)
4) [—15; +o0)

x _ A2

i 2
3 £n + 2nn,
4) +n + 8nn,

ne Z
ne Z *

2.2 CooTBeTCTBHE MEXIy OalbHONH CHUCTEMOM M CHUCTEMOW OLIEHUBAaHUS IO pe3yibTaraM
TECTUPOBAHUS yCTAaHABIMBAETCA IMOCPEJACTBOM CIEAYIOIICH TaOIUIbI:

OOBeKT [Tokazarenu oueHuBaHUA Ouerka YpoBeHb
OLICHKHU pe3yJIbTaToOB 00y4YeHHUs pe3yJIbTaTOB 00YUYEHUs
MeHee 5 6amioB «HeynoBneTBOpUTEITBEHO Husknit ypoBeHs
. 6 — 5 GayioB «Y IOBIETBOPUTEIBLHO» IToporosslii ypoBEHb
OO0yuarommiicst v
8 — 7 6ayoB «Xopomo» IToBbIIIEHHBIN YPOBEHB
10 — 9 GamioB «OTIHYHO» Bricokuii ypoBeHb

3. OmueHka oTBeTa 00y4aIOLIErocsi Ha BOMPOCHI TH(PepeHIIHPOBAHHOTO 3a4eTa.
3.1. OmeHka oTBeTa 00YYAIOMIETOCs] Ha BONPOCHI TU((EPSHIIMPOBAHHOTO 3a4eTa

CojeprkaHue MKaJIbl OIICHUBAHUS

DJIEMEHTHI
oueHuBaHusa | HeynoBneTBopUTEIbHO| Y 1OBJIETBOPUTEIHHO Xopoto OTnu4HO
CooTtBercTBHE
OTBETOB ITonnoe
3Ha4yuTEeIbHbIC He3naunTenbHbl [TonmHOE
bopmyarpoBKa HECOOTBETCTBHE 110
MOTPEIIHOCTH € TIOTPEIIHOCTH | COOTBETCTBHUE
M BOIIPOCOB BCEM BOIIPOCAM
(3amanuii)
CrtpykTypa, [Tonnoe 3HaYUTENIbHOE Hesnauutensno | CoorBercTBHE
110CJIe/I0BATENIbH HECOOTBETCTBHE HECOOTBETCTBHE e KPUTEPHIO MIPU




OCTb ¥ JIOTHKA KPUTEPHIO. KPUTEPHIO HECOOTBETCTBHE | OTBETE HA BCE
OTBeTa. Y MEHHE KPUTEPUIO BOTIPOCHI.
YeTKO, TIOHTHO,
IPaMOTHO U
CBOOOAHO
U3Narath CBOM
MBICITH
ITonnoe
COOTBETCTBHUE
YMenue
YMenue JaHHOMY
yBSI3bIBATh
CBSI3aTh KPUTEPHIO.
TEOPHIO C YMeHnue cBs3aTh YMeHnue cBsi3aTh
o . BOIIPOCHI CriocobHOCTD
MPAKTUKOM, TEOPHIO C IPAKTUKOM | BOMPOCHI TEOPUU U
TEOPHH U UHTETPUPOBAT
B TOM YHCJIE B paboThI HE MIPAKTUKU
MIPAKTUKHU B b 3HAHUS U
obnactu POSIBIISIETCS. MPOSIBIISICTCS PEIKO.
OCHOBHOM NPUBJICKAThH
npodeccuoHaib
9 HpPOSIBIISETCS. CBE/ICHUS U3
HOM pabOoThI
Pa3INIHBIX

Hay4HbIX cdep

[Ipumeuanue: uTOroBas oleHKa (opMUpYyeTcs Kak cpeaHsisi apudMeTHdeckas pesyibTaToB
3JIEMEHTOB OLICHUBAHUSI.
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Ilepeyens BonpocoB k 3k3aMeny no aucuuiuiude IJI.1 MaremaTtuka
1.1 IIpumepHBIE BONIPOCHI

Ancebpa u nauana ananuza

PannonanbHble, HppalMOHAIBHBIE YUCIIA, IEHCTBUTENBHBIE YNCIIA.
Apudmernueckuii KOpeHb HaTypajabHOU cTeneHn. CBOCTBAa KOPHEHA.

CreneHn ¢ palMOHAIBHBIMA M JICUCTBUTEIBHBIMU TOKa3aTessiMu. CBOMCTBA CTENEHEH.
[IpaBuna geicTBUS CO CTEIECHIMU.

Jlorapudm uncna. CoiicTBa JorapudmoB. JlecsTHuHbIC 1 HATypalbHbIE JIOTapU(MBI.

OcHoBHoe norapupmuyeckoe ToxaecTBo. [IpaBuiia aeiictuii ¢ norapupmamu. Ilepexon
HOBOMY OCHOBAHMIO.

OO6nacTp ornpeneneHuss © MHOXKECTBO 3HaUCHUI; rpaduK QyHKINN
[Toctpoenue rpadukoB GpyHKIMNA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.
Omnpenenenue u coiicta ¢pyHkimuu. OOpatHblie GYHKINU.

Crenennast pyHKLUS, CBOHCTBA U rpaduK.

[TokazarenbHast QyHKIMSI, CBOMCTBA U IPaPUK.

Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduK.
Tpuronomerpuueckas pynkmuust Y = COS X, ee CBOMCTBa U rpaduK.

Tpuronomerpuueckas Gpyukumus Y = SIN X | ee croiictra u rpaduxk.

HppauroHanbHble ypaBHEHUS U OCHOBHBIE IIPUEMBI UX PELLICHUS.
Pemenue noka3aresnbHbIX ypaBHEHUM.

Pemenue norapumMudeckux ypaBHeHHH BU1a log 2 X= log a b

Pemenue norapupMuaeckux ypasaenuii uga 109 a X= b,

Enunuunas okpykHOCTh. [TOBOPOT TOUKM BOKpYT Hauana KoopauHat. PanmaHHbBIN MeTon
WU3MEPEHMs YIJIOB BPAILEHUsS U CBSI3b C I'PalyCHOM MEpPOH.

Omnpenenenue cuHyca, KOCHHyCa, TAHT€HCA, KOTAaHT€HCa OCTPOro yTJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBA U €70 IPUMEHEHHUE AJIs BBIYMCICHUS 3HAUCHUN
TPUTOHOMETPUYECKUX (PYHKIUH IO OJHOM U3 HUX.

@DopMyJIbl IPUBEACHHUS.

@opMyJIbl CI0KEHUS U BBIYMTAHNS CHHYCOB U KOCHHYCOB.

@opMyIIBI yIBOCHUS.

@opMyIIBI TOJIOBUHHOTO yTJIA.

CuHyC, KOCHHYC U TAHT€HC YIJIOB X H-X.

Pemenue ypasuenus COS X = d . Apkkocunyc.

Perntenue ypaBaenus: Sin X = a . ApKCUHYC.

Pemrenne ypaBHenus tgx = a ucCtgx = a.ApkraHreHc. ApKKOTaHI€HC.

[IpousBosHas cTeneHHON (PYHKIUU

[IpaBuna quddepenunpoBanus

[Ipoun3BoHBIC MOKA3aTEIBHOM, TOTApU(PMUIECKON M TPUTOHOMETPUUICCKON (OYyHKITHMA.
['eomeTprueckmii CMBICT IPOU3BOJIHOM.

YpaBHEeHUE KacaTeIbHOM.

Bo3spacTtanue u yobiBaHuE (YHKITHH.

DKcTpeMyMbl QYHKINH.

[lepBooOpasHasi, mpaBuIiIa HAXOXKACHUS TIEPBOOOPA3HBIX.

®opmyna Herorona-JleitOHua.



38.
39.
40.
41.

©CoNoR~WNE

11.
12.
13.
14.

15.
16.
17.
18.

Beruncnenue miomaznei ¢ moMOUIbI0 HHTETPAIOB.

OCHOBHBIE OHATHSI KOMOMHATOPHKH.
Cryuaiinble coobiTHs. BeposTHOCTB. Kitaccuueckoe ornpeenenne BeposTHOCTH.
TeopeMsl CI10KEHUs U YMHOKEHHS BEPOATHOCTEN.

T'eomempus

AKcHOMBI cTepeoMeTpud. B3anMmHoe pacosiokeHre NpsiMbIX B IPOCTPAHCTBE.
[TapanenbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

[lepnieHIMKYIAPHOCTH NMPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

[Ipu3Hak nepneHuKyISIPHOCTH MIPSIMOU U TUIOCKOCTH.

Teopema o0 TpEX nmepneHAUKYIApax.

Yrois Mexay NpsMOU U IUIOCKOCTBIO.

Yron Mmexay mioCKOCTSAMH.

[lonsTHIE MHOTOIPAaHHUKA, €TO 2JIEMEHTHI.

VYkaxxute BepHYy10 GOpMyIly sl HAX0XKIEHUS 00bEMA MPSIMON MTPU3MBI:
a)V=a-bgVv =a?2) V=S, -h

[IpsimoyropHBIN NTapajuiesienuIe]l, ero CBOMUCTBa.

CedeHust IPU3MBI, TUIOIIAAb €€ TOBEPXHOCTH. OOBbeM NpsSMON M HAKJIOHHOW TIPU3MBI.
[Mupamupa, ee anemenTs. O0bEM U IIJIOIAb IOBEPXHOCTH TUPAMUIBI.

Hununap, ero sanemeHTbl. O0bEM M TUIOIIAIb TOBEPXHOCTH IIMIIMH/IPA.

Ilonsatue BekTOpa B mnpocTpaHCTBE. PaBeHCTBO BeKTOpOB. COXKE€HHUE U BBIYUTAHHE
BEKTOPOB. Y MHOXXEHHE BEKTOpA HA YUCIIO.

Kommnanapaeie BEeKTOpBI. PaznoxkeHue BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
CkanisipHO€ ITPOU3BEIEHNE BEKTOPOB.

VYTI10B MEX Ty PSMBIMU U TUIOCKOCTSIMH.

JBuxenus. LlenTpanbHas, oceBas U 3epKaibHas cuMMeTpus. [lapannenbHblil nepeHoc.

Ooépaszey IK3aMeHAYUOHHO20 Ouema

J1anbHEeBOCTOYHBIN TrOCYIapCTBEHHBIH YHUBEPCUTET MyTeH COOOIICHHUS

TILIK DK3aMeHaIMOHHEIN OmiteT Ne 1
10 JUCIIUATUINHE
MareMaTu4eckue u
IIJT 1. MatemaTuka «YTBEPKIAIO»
€CTECTBEHHOHAYYHbIE "
S — (KOMTIIJICKCHBIN 2K3aMEH ) IIpencenarens ITIK
23.02.06 Hacenxuna E.B.
> cenec TexHudeckas SKCIUTyaTalus ®HO
P, o MOJBH>KHOI'O COCTABa JKEJIE3HBIX 10POT « » 20 T

2022-23 yueOHbIii TOJT — " —

(Barousl)
KO, Ha3BaHHUC, npocbnnb/cneunanmaum{

1. Pemmre ypasrenune 2 +2° + 2" =28

2. Pemmte HepaBeHCTBO [0gy 3(2X + 5) < logosz(x + 1).

3. Pemmre ypasrenue (1+2sin x)-(1-3cosx)=0.




2. TecroBble 3a1aHusi. OLeHKa N0 pe3yJbTATaAM TeCTHPOBAHUS
2.1 TIlpumepHbie 3a1aHuUs TeCTa:

1. VaopocTuTs BEIpaKEeHHE: |093 18— |09 3 2+ 5I0952
1) log ;2
2) 0
3) 4
4) —log ,2

1 X=2 1
2. Pemmts HepaBeHCTBOZ(Ej >§

1) (5;+0)
2) (—o0:5)
3) (—o0i1)
4) (L +o0)

3. Vmpoctuts Bbipaxenue: 2 C0S 57 cosa -1
(04
1) 2cos’ —
2

25in2 &
2) 5

3) 2
4) 0
4.  VYkaxurte MPOMEXYyTOK, KOTOPOMY NPUHAMIEKHUT KOPEHb YPABHEHMS

log ,(x-2)=3
1) (10;13)
2) (913)
3) (5;7)
4) (7;9)
x—-1

5. Haiitu obnacts onpenenenust pyHkuuu: Y = 1
X+

1) (—o0;=1)U[L+e0)
2) (—o0;—1]u(L+00)
3) (—o0;-1)u(L+0)
4) (—1;1]
6. YIIpOCTUTH BbIpa)KECHUE:! 4—\/51
a 2
1) Ya
2) {a*



3)

iy
|—\§|'—‘

"

7. Pewnts nepasenctso: 109, (2x +3) > log, (x—1)
1) (L+)
2) (O; +oo)
3) (—4;1)
4) (—4; +oo)
8. Pacronoxute B OpsAAKe Bo3pacTanus Benaunbl: & = SiN 20", b=sin390
c=sin370°
1) a,b,c
2) a,C,b
3) C,a,b
4) b,c,a

9. CocraBuTh ypaBHEHHE KacaTelIbHOH K rpaduky QyHKIuU Y = 3x* — 2X+15 Touke x =—1

1) y=8x+2
2) y=-8x+14
3) y=—8x+2
4) y=6x-1
10. B npsmoyromsrom mapamtenenunege ABCDAB,C D, yron ZBC B, =55°,

Haittu yron mexay npsMbIMu ClB Hu AA1 .
1) 90°
2)35°
3)55°
4)125°



2.2 CoOTBETCTBHE MEXKTY OATBHON CHCTEMOHN M CHCTEMOW OIICHUBAHHUS 110 Pe3yJIbTaTaM
TECTUPOBAHUS YCTAHABIMBACTCS MOCPEICTBOM CIEAYIONIEH TaOIHIIbL:

OOBexT [Toka3zarenu olleHUBaHUS Ouetixa VYpoBeHb
OLICHKHU pe3yJIbTaToOB O0YUYCHUs pE3yJIbTaTOB 00YUYEHHUSI
MeHee 5 6aroB «HeynoBneTBOpUTEIILHON Husknii ypoBeHs
. 6 — 5 GamioB «Y 1OBJIETBOPUTEIBLHOY IToporoBslii ypoBEeHb
OO0yuarommiics =
8 — 7 GayoB «Xopo1o» I1oBbIIICHHBINA YPOBEHB
10 — 9 GamsioB «OT1au4HO» Bpicokuil ypoBeHb

3. OneHka oTBeTa 00y4alolIerocsi Ha BONMPOCHI IK3aMeHa
3.1. OueHnka oTBeTa 00y4aromerocst Ha BONPOChl IK3aMEHa

Conep;xaHI/Ie IIKaJIbl OOCHHWBAHWA

DJIEMEHTEI
HeynosnerBopurens | Y10BIETBOPUTEID
OLIECHUBaHUA Xopomuio OTiIU4HO
HO HO
CootBeTcTBUE
OTBETOB ITonnoe Hesnauutennun
3HaunTeIbHbBIE ITonnoe
dbopMyIupoBKamM HECOOTBETCTBUE 110 bl
MOTPEUIHOCTH COOTBETCTBHUE
BOITPOCOB BCEM BOIpOCaM MOTPEITHOCTH
(3aanuii)
Crpykrypa,
IIOCJIEOBATEIIHLHOC
Tb U JIOTUKa
Hesnauutenpry | CooTBETCTBUE
oTBeTa. YMEHUE IlonHoe 3HauuTENbHOE
oe KPUTEPUIO MPU
YeTKO, ITIOHSITHO, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBU | OTBETE HA BCE
TPaMOTHO U KPUTEPHIO. KPUTEPHIO
€ KpUTEPHIO BOITPOCHI.
CcBOOOIHO
Hn3J1araTb CBOU
MBICIIA
HNwmerot mecTo
CYILIECTBEHHbIE HNmerot Mecto
MIyIEHUS HECYIIIECTBEHH
3HaHue yy y IlonHoe
ITomHoe HEe3HAHUE (He3HaHME bI€ YIYIIEHUS U
HOPMATHBHBIX, N . COOTBETCTBUE
HOPMaTHUBHOM 1 OOJIBIIIEN YaCTH U3 HE3HAHUE
MPaBOBBIX N JTAHHOMY
MpaBoBOM 6a3bl U JIOKyMEHTOB U OTJEIBLHBIX
JIOKYMEHTOB U " N KPUTEPHIO
. CrieIUaIbHON CHELMAaTIbHON (EIMHUYHBIX)
crenuaIbHON OTBETOB Ha BCE
JUTEPaATyPHI JTUTEPATYPHI 110 paboT u3 uncna
JTUTEPATYPBI N BOITPOCHI.
Ha3BaHUIO, 00s3aTENLHON
COJIEPKAHUIO U TUTEPATYPHI.
T.J.).
IlonHoe
COOTBETCTBUE
VYMmenne
YMenue JAHHOMY
YBSI3bIBATh
VYMeHue cBI3aTh CBS3aTh KPUTEPHIO.
TEOPHIO C YMeHue cBsizaTh
o BOIIPOCHI TEOPUHU U BOIIPOCHI Croco6GHOCTE
MPAKTUKOM, TEOPHIO C
o MIPaKTUKH TEOPHH H WHTETPUPOBATH
B TOM YHCJIE B MIPAKTUKOHN pabOTHI
MIPOSIBIISIETCS MPAKTUKHU B 3HAHUS U
oOactu HE TPOSIBISETCS.
penxo. OCHOBHOM MIPUBJICKATh
pohecCuoHaNBHO
. MIPOSIBISETCSL. CBEICHUS U3
it paGoThI
Pa3ITUYHBIX

Hay4HBIX cdep




KauecTtBo oTBETOB
Ha
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI

Ha Bce
JIOTIOJIHUTEIIHLHBIC
BOIIPOCHI
MIPENoAaBaTEIS
JOaHBbI HeBepHBIC

OTBETEIL.

OTtBeTHI HA
OO0JIBLIYIO YaCTh
JIOTIOJTHUTEIHHBIX
BOIIPOCOB
npernoiaBaTens
JaHBI HEBEPHO.

1. lanbl
HETOJTHBIC
OTBETHI Ha

JIOTIOJTHUTENbH
bI€ BOTIPOCHI
MpenoiaBaTeis

2. Jlan onuH
HEBEPHBIN
OTBET Ha
JOTIOTHUTEBH
bI€ BOMPOCHI
MIPENo/1aBaTelIs

JlaHbl BEpHBIE
OTBETHI HA BCE
JOTIOJIHUTENbH

bI€ BOIIPOCHI

IIpenoaaBaTess

[Ipumeuanue: uToropas ouneHka (opMUpyeTcs Kak cpeaHsisi apudMeTudeckas pe3ysbTaToB
3JIEMEHTOB OLICHUBAHUS.




