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JUCT JONOJHEHWA U U3MEHEHUI

B padouyro nporpammy I1JI.1 MaremaTnka
HanMeHoBaHue cTpykTypHoro snementa OITOII (PIT, PIIIL, u 1.1m.),

38.02.019koHoMuKA U OyXTaJTepcKUid y4eT (10 0TPaCJIsIM)
C YKa3zaHMEM KO/J1a HaITpaBJICHUS ITOATOTOBKU 1 HpO(bI/IJ'Iﬂ
Ha ocnosanuu

pewenus 3acedanusn kagheopul (I11[K)

MaremaTu4ecKHid M 001N €CTECTBEHHOHAYYHbIH Y4eOHBIN HHKJI
noiHoe HanMmeHoBaHue kadpeaps (ITHK)

"16" mas 2023r., mporoxkosa Ne 9

Ha 2023 | 2024 yueonvtit 200 6HeceHbl UZMEHEHUA:

Neo / nammeHnoBaHue pasnena Hosas penakumst

N3menennii Het

IMpegcegatems [TK ,-*j',"-'.'f: -~ /EB.Hacegsuaa
e




Pa6ouas mporpamma mucuuruinnsl [1/1.1 Martemarukapaspaborana B cootBeTctBUn OI'OC
COO (mpuka3z Munob6pnayku Poccun ot 17 mast 2012 1. Ne 413)

[Iporpamma opueHTHpOBaHAa Ha YYEOHUKU:
[II.A.AmumoB, IO.M.Konsrun, M.B.TkauéBa u np. Marematuka : anrebpa W Hadaia
MaTeMaTHYeCKOro aHaiu3a, reoMeTpusi:Anredpa u Havana MaTemaruiyeckoro anamusza. 10 - 11
KJIAacChl:  y4eOHUK JUIsI0011€00pa3oBaTebHbIX  OpPraHuM3aluii:0a30BbIi U yriIyOJeHHBIN
ypoBenb/ILI.A.AnumoB, FO.M.Konsrun u ap. —8-e uzn. — M.: Ilpocsemenue 2020
JI.C.Atanacsn, B.®.byty3os, C.b.Kanomues, JI.C.Kucenéra, D.I".ITo3nsk. 'eomerpus.10 — 11
KJIacChl:y4eOHUK /1715 00111e00pa3oBaTeIbHbIX OpraHu3aluii: 0a30BbIi U
npodunsHbIiypoBan/JI.C. ATanacsH,B.®.byTy308,C.b.Kagomuesu np.— 23-e u3n. — M.
[Tpocsemenue, 2016

Oowan xapakmepucmuka y4eoHoi OUCUUNTIUHDBL

B cootBerctBun ¢ npusATOM KoOHuenuuel pa3BUTHS MaTeMaTHYecKOoro oOpa3oBaHUS B
Poccuiickoii ®enepannu, MaTeMaTn4eckoe OOpa30BaHHME pPEHIaeT, B YACTHOCTH, CIIEAYIOIINE
KJIFOUEBbIE 33]auu:

- «IPEIOCTABISATh KaXKJOMYy OOyYaromeMycss BO3MOXXHOCTh JIOCTHIKCHHUS YPOBHS
MaTeMaTUYeCKUX 3HaHUI, HE0OXO0AUMOTO ISl AaJbHEHIIeH YCIEIIHOM KU3HU B O0IIECTBEY;

— «obecrneunBaTh HEOOXOJUMOE CTpPaHE YHUCJIO BBIMYCKHHUKOB, MaTeMaTH4ecKas
HOJTrOTOBKA KOTOPBIX AOCTaTOYHA JUIsl MPOJODKEHUST 00pa30BaHUs B pa3IMYHBIX HAIpPaBJICHUSIX
U JUIA TPaKTUYECKOH JesTeIbHOCTH, BKIIOYAs IPENOJIaBaHUE MATEeMaTHUKH, MaTEeMAaTHYECKHE
UcclieIoBaHusl, paboTy B cepe HHPOPMALMOHHBIX TEXHOIOTUN U JIp.»;

- «B OCHOBHOM 00IIIeM M CpeaHeM oOmieM o0pa3oBaHWK HEOOXOIUMO MPEAYCMOTPETh
HOJTOTOBKY OOYYalOLIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOATOTOBKH B cdepe
MaTeMaTHUYeCKOro 00pa30BaHUs».

CoOOTBETCTBEHHO,  BBIJCNSAIOTCS TPU  HAmpaBleHHs TpeOOBaHUI K  pe3yibTaTraMm
MaTeMaTHYeCKOro oOpa3oBaHUs:

1)  TpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTHyeckoe oOpa3oBaHue (MaremMaTuka Juist
KU3HN);

2)  MaremaruKa JUIs UCTIONB30BaHUs B Ipodeccru;

3) TBOpuUecKOe HampaBlieHHE, Ha KOTOPOE HAIeJCHbl Te OO0y4YaroIIuecs, KOTOPbIC
IUTAHUPYIOT 3aHUMAThCsI TBOPUYECKOM M HCCIIeOBATENbCKOM paboToil B 001acTH MaTeMaTHKH,
(bu3MKH, SKOHOMUKH U JPYTUX 001aCTAX.

Ilenn ocBoeHuss mporpaMMbl 0a30BOro ypoBHS — oO0ecledeHne BO3MOXKHOCTHU
UCTIOJIB30BaHUSI MAaTEMATUIECKUX 3HAHWH M YMEHHWI B TIOBCEIHEBHOM XM3HH W BO3MOXXHOCTH
YCIIEUIHOTO MPOJOJDKEHUs 00pa3oBaHUs IO CIELUAIBHOCTSAM, HE CBSI3aHHBIM C IMPUKIIAJIHBIM
UCTIOJIb30BaHUEM MaTEMATHKH.

OO0yuarorniuecs, OCyIIECTBISIOIINE 00y4ueHre Ha 6a30BOM YpOBHE, TOKHBI OCBOUTH O0IIIHE
MaTeMaTHYeCKHUe YMEHUs, HeOOXOAUMBIE JUIS KH3HH B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM
OHU TOJIy4alOT BO3MOXXHOCTb H3YyUUTh MpeaMeT Tiay0ke, ¢ TeM 4TOObl B JajbHEWIIeM Npu
HEOOXOIMMOCTH M3y4aTh MaTeMaTHKY Il TPOPEeCCHOHATBHOTO IPUMEHEHUS.

[Ipn wu3yyeHMH MaTeMaTHMKH Ha YIUIyOJIEHHOM YpOBHE TMPEABABIAIOTCA TpeOOBaHMS,
COOTBETCTBYIOIIME HAMPABJICHUIO «MaTeMaTHKa il TMPO(EeCCHOHAIBHONW JIeSTeTbHOCTHY;
BMECTE C TeM OO0ydYaroluiics MoJay4yaeT BO3MOKHOCTh M3yUHUTh MaTeMaTHKy Ha ropasfo Ooiee
BBICOKOM ypOBHE, 4YTO co3JacT (yHIAMEHT Ui JalbHEWIIero Cephe3HOr0 H3yUYCHHS
MaTEMaTHKH B BY3€.

[Ipu n3ydeHun MaTeMaTUKHA OOJBIIOE BHUMAHUE YJEISETCS Pa3BUTHIO KOMMYHHKATHBHBIX
ymeHuit  (popmynaupoBaTh, apryMEHTHUPOBaTh W KPUTHUKOBATh), (OPMHPOBAHUIO OCHOB
JOTHYECKOTO MBIIIICHHS B 4YacTH TPOBEPKH WCTUHHOCTH W JIO)KHOCTH YTBEPXKICHUH,



MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, IIETIOYEK YTBEPKACHUH, (POPMYITHMPOBKU OTPULIAHUM,
a TakkKe HEOOXOIMMBIX M JOCTaTOYHBIX YCIOBHH. B 3aBUCMMOCTH OT ypOBHSI MPOTPaMMBbI
0O0JIbIlIE WJIM MEHBIIIE BHUMAaHUS YACTACTCA YMCHUIO pa60TaT1) o aJilropuT™My, MCTOAAM ITOHMCKaA
aIropuT™Ma W ONPEACNCHUI0  TPaHUIl MPUMEHHMMOCTH  aJrOpuTMOB.  TpeGoBaHus,
chopmynupoBanHbie B pasnene «leomerpusi», B OONbIIEH CTENEHH OTHOCATCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEJCTaBICHUN U TpadUUECKUX METOAOB, YeM K (OPMATbHOMY OMHUCAHUIO
CTEPEOMETPUUYECKHX (HaKTOB.

ba3oBblii ypoBeHb

Ancebpa u nauana ananuza

Lensle u paunoHanbHble uMcna. JlelicTBurenbHble uuncia. PemeHne 3amad ¢
HCIIOJIb30BaHUEM CBOMCTB CTENEHEN U KOpHEH, MHOTOWJIEHOB, IPe0Opa30BaHUil MHOTOWJIEHOB U
JpOOHO-pallMOHATIBHBIX BEIPAXKEHUI.

Apudpmernueckuii KopeHb HaTypaibHOW cTeneHd. CreneHb C pallOHAIbHBIM U
JENCTBUTEIBHBIM [10Ka3aTEIEM, CBOMCTBA CTEIIECHH.

Crenennas ¢yHkuus u ee cBodctBa U rpaduk. BsaumHo oOpaTHble (QyHKUMU.
PaBHOCUIIBHBIE YypaBHEHHS U HEpaBeHCTBA. VppallnoHaJIbHbIE YPABHEHMUS.

[lokazarenbHast ¢QyHkuuMs M ee cBoicTBa U rpaduk. I[lokasaTenbHble ypaBHEHUS H
HepaBeHCTBA. CHCTEMBI 10Ka3aTEIbHbIX YPABHEHUM U HEPABEHCTB.

Jlorapudm umcia, cBoiicTBa sorapudma. JlecaTuuHble W HATypalbHBIE JIOTapU(MBI.
[TpeoOpaszoBanue norapudmudeckux BeipaxkeHuil. Jlorapupmuueckas QyHKIMS U ee CBOICTBA U
rpaduk. Jlorapupmuueckue ypaBHEHUS U HEPABEHCTBA.

Pagnannass mepa yria. [loBopoT ToukM BOKpyr Haudaja koopauHar. CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC MPOM3BOJIBHOTO YIyia. 3HAaKM CHHYyca, KOCMHyca U TaHreHca. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO U CJIEACTBHUA M3 HEr0. 3HAYEHMs] TPUTOHOMETPUUECKHUX

¢Gynxuumit s yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E, E,E, x pan). CuHYC, KOCHHYC U
6 4 3 2

TaHTEeHC YIJIOB o M —0.. DopMyIbl criokeHus, PopMyIbl puBeaeHUS, (HOPMYIIBI TBOMHHOTO YTIIa.

CyMMa 1 pa3HOCTh CHHYCOB, CYMMa M Pa3HOCTh KOCHHYCOB.

ApKKOCUHYC, apKCHUHYC, apKTaHreHc uwucina. [lpocreilline TpUTOHOMETPUUYECKHE
ypaBHeHUs. Penienne TpuroHoMeTpuueckux ypaBHeHuid. TpuroHomerpudueckue (QyHKIuu Yy =
sinx, y = cosx, y = tgX, y = ctgx. CBoiicTBa u rpaduku TPUTOHOMETPUYCCKUX (PYHKIIUH.

[IpousBognas. IlpousBomnas creneHHoit ¢yHkuu. IlpaBwia auddepeHnmpoBanus.
[TpousBoaHbIe dnemMeHTapHbIX (yHKIUN. KacaTenbHas k rpaduky pynkuuu. ['eomerpuueckuit u
(U3UYECKUN CMBICI POU3BOTHOM.

Bospactanne u yOpiBanue ¢yHKIMH. TOYKH 3KCTpemMyma (MakCUMyMmMa M MHHHUMYMA).
UccnenoBanue sneMeHTapHBIX (YHKIMA HAa TOYKH DKCTpEMyMma, HauOOJbIlee W HAWMEHbIIEEe
3Hauenue ¢pyHkiun. [loctpoerne rpadgukoB QyHKIMIA ¢ TOMOIIBIO TPOU3BOAHBIX.

[lepBooOpa3nas. IlpaBuna HaxoxAeHUs NepBOOOpas3HbIX. [lnomane KpUBOIMHEHHON
Tpameuuu ¥ UHTerpal. BpluuciieHne WHTErpajgoB. BeluucieHue miomaneil ¢ MOMOIIBIO
WHTErpaa.

Pemenue 3a1a4y Ha IBUKEHHE, HA CMECH, CIUIaBbl M KOHIIEHTPAIMIO C TOMOIIBIO THHEHHBIX
Y KBa/IPATHBIX YPaBHEHUN U UX CHCTEM.

T'eomempusn

Touka, npsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

[TapannenbHOCTh MPAMBIX, TPAMOM U IUIOCKOCTH. B3amMHOE pacnoyio)K€HHE MNPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE. YTON MEXIy ABYMs HOpsAMbIMU. [lapamienbHOCTh IUIOCKOCTEH.
Terpasap u napaienenunes.

[lepnieHAUKYASIPHOCTD NPAMOW U IUIOCKOCTH. llepneHauKynsp U HaKIOHHBIE. YTOI MEXAY
NpsAMOM M IUIOCKOCTBIO.  JIByrpanubelii  yroi. Teopema o0 Tpex NEpHEHAHKYISpax.



IlepneHquKyIsIpHOCTh  IUIOCKOCTEH. [IpsMOyTONBHBI ~ HapaJICIECIUIE. CaoiicTBa
IPSIMOYTOJIBHOTO NIapaJuIeIIeIUIIea.

[lonsTe mHororpanHuka. Ilpu3sma, muomanas NOBEPXHOCTH U 00beM npusMsbl. [lupamuna,
IUIOIAAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHas u yceueHHas nupamua. [IpaBunbHble
MHOTOTPaHHUKH.

Hunuuap, miomiaae NOBEPXHOCTH U 00beM nmiuHApa. Konyc, miomanb moBepXHOCTH U
o6bem konyca. Cdepa u map, ypaBuenue cepsl. [1nomans moBepxHoctu chepol, 00beM 1mapa u
€ro yacreu.

[lonste BekTtopa B mpoctpaHcTBe. CoK€HHME U BBIYUTAHHE BEKTOPOB. YMHOKEHHE
BEKTOpPa Ha yncio. KoMiutanapHble BEKTOPBI.

Koopaunats! TOuky 1 KOOpAHHATHI BekTopa. CKalsipHOE MPOU3BEICHIE BEKTOPOB.

Kombunamopuka, eeposasmuocms u cmamucmuka.

[IpaBuno mnpousBenenus. [lepectaHoBku, pa3mMelnieHus M couyeraHus. bunom HreroToHa.
CoOpiTHst 1 UX KOMOWHAUU. BeposiTHOCTH COOBITHS, CIIOKEHHE BeposiTHOCTEe. HesaBucumeie
coObITHSI, yMHOXEHHE BeposiTHOCTeH. CilydaiiHble BETUYMHBI U MEpPhI pazopoca.

Yray0JieHHbI YPOBEHD

Aure0pa m HayaJIa aHAJIN3a

IToBrOopenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIMMOCTH, 10JIEH U 4acTeH, NPOLIEHTOB, MOMyJIel yucell. PenieHue 3aad ¢ UCIOJIB30BAHUEM
CBOICTB CTENEHEW W KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHWN MHOTOWICHOB U JIPOOHO-
palMOHaIbHBIX BBIPDAKEHUH. Pelllenne 3a1a4d ¢ CIOab30BaHUEM IPalyCHON Mepbl yriia. Monyis
quciia U ero cBoiicTea. Pelenue 3a1a4 Ha ABM)KEHHUE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
MOMOIIBIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PAIIMOHAJIBHBIX YPaBHEHU U UX cucTeM. Pemenue
331a4 C IIOMOINBI0 YHUCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, ¢
IPUMEHEHHEM M300pakeHUsI YHUCIIOBBIX HPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BAHHEM
YUCIOBBIX (QYHKIMA M WX rpadukoB. Mcnoiap3oBaHME CBOWCTB M TpadUKOB JTUHEWHBIX H

KBaJpaTUUHBIX (PyHKIMN, 0OpaTHON MPOMOPLHUOHAIBHOCTH U QYHKIUU Y = \/§ . I'padpuueckoe

peleHne YpaBHEHUM M HEpaBeHCTB. lcmonb3oBaHuEe onepanuii HajJ MHOXKECTBAMH U
BBICKa3bIBaHUSIMU. Vcmonb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOW,
YUCJIOBBIX TTPOMEKYTKOB, UX OOBEIUHEHUN U TiepecedeHuil. [IpuMeHenne mpu pemeHnun 3aaad
CBOMCTB apu(hMETHUECKOH U TeOMETPUYECKOW MPOTPECCHH, CYMMHUPOBaHUS OECKOHEYHOMH
CXOJIAIIEHCS TEOMETPUUECKON MPOTPECCHUH.

MHuoxecTBa (YUCIOBBIE, reoMeTpudeckux ¢uryp). XapakTeprucTUYECKOE CBOWCTBO,
9JIEMEHT MHOXECTBa, ITyCTO€, KOHEYHOEe, OeCKOHeuHOe MHOokecTBO. CmocoObl 3amaHust
MHOXkecTB [logmHOkecTBO. OTHOILIEHNS NPUHAIEKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepanuun
Hax MHOXkectBamu. Kpyrm Diiepa. KoHeuHble W OECKOHEUYHBIC, CUYCTHBIE M HECUETHBIC
MHO>K€ECTBA.

VictuHHBIE W JIO)KHBIE BBICKA3bIBAHUS, ONEpAllMd HaJ BBICKA3BIBAaHUSMU. Areebpa
svickasviganut. CBA3b BBICKA3bIBAHUM € MHOKecTBaMu. KBaHTOpBI CyLIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcCHOBHble Jno2uyeckue npasuna. PellleHHe JOTMYECKUX 3a7adc
UCIIOJIb30BAaHUEM KPYTOB DHJIepa, OCHOBHBIX 102UUeCKUX NPABU.L.

Ymozakmouenus. OOOCHOBaHUS M J0Ka3aTENbCTBO B MareMaTuke. Teopembl. Bumbl
MaTeMaTUYeCKUX YTBEpXKACHUU. Buowl Odokazamenvcms. Mamemamuueckas UHOYKYUA.
Ymeepowcoenus: obpamnoe Oannomy, HPOMUBONONONCHOE, O0OPAMHOE NPOMUBONOTOHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIC U JIOCTATOYHBIC YCIIOBHSI.



OcHosnas meopema apupmemuxu. Ocmamxu u cpasHenus. Areopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema ®epma. Q-uyHvle cucmembvl CHUCTEHU.
Dyuxyus Jinepa, Yucio u cymma oeaumereli HamypaibH020 YUCId.

Panuannas Mepa yria, TpUTOHOMETpPUYECKAsh OKPY>KHOCTb. TpUTOHOMETPUYECKUE
byskuuu yucen u yriaoB. Gopmyiibl NMpUBENECHUS], CIOKEHHUSI TPUTOHOMETPUUYECKUX (PYHKIIUH,
dbopMyInbl JBOMHOrO M TOJOBHUHHOTO apryMmeHTta. IIpeoOpa3oBaHue CyMMBI, pPa3HOCTH B
IIPOU3BE/IEHNE TPUTOHOMETPUYECKUX (DYHKLUN, 1 HA0OOPOT.

Hynmu QyHKuMu, mpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOGombinee u
HauMeHbInee 3HadeHue GyHkiuu. [lepuonnueckne GyHKIMM 1 HAUMEHBIIUN epruo. YeTHble u

HeueTHble (QYHKUMU. DPYHKyuu «OpoOHAS YACMb YUCLA» y:{x} U «yenas 4acmv uUCIA»

y=[x].
Tpuronomerpuieckne GyHKIUU YUCIOBOTO aprymeHra Yy =COSX, Y = sinx, y=19X,
y = ctg X. CBoiicTBa u rpad)iKi TPUTOHOMETPUUECKUX (PYHKITHH.

OOparHple TPUTOHOMETPpUUYECKHE (YHKIIMH, WX TJIABHBIC 3HAYCHHUS, CBOWCTBA U
rpa¢uku. Tpuronomerpuyeckue ypaBHeHHA. OJIHOPOJHBIE TPUTOHOMETPHUUECKUE YpaBHEHHUS.
Pemenne  mpocTredmmMx — TPUTOHOMETPUYECKMX  HepaBeHCTB.  lIpocreiimme  cucremsl
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

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

Jlorapudm, cBoiictBa sorapupma. JlecITHUHBI W HATypaJbHBIH JIOTapuM.
[IpeoOpa3oBanue  JorapupMHUUECKUX  BbIpakeHHW. Jlorapmpmudeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckast QyHKIMS U ee cBOiicTBa U rpaduk.

CrenenHas pyHKIMS U ee cBoicTBa U rpaduk. UppannoHaibHble ypaBHEHHUS.

[lepBuyHbIE TpencTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX uHucel. Jleicmeusa c¢
KomnaekcHviMu uuciamu. KomnnexcHo-conpsoicennvie yucia. Mooyns u apeymenm 4ucia.
Tpuconomempuueckas Gopma KomnieKcHo2o uucia. Pewienue ypasneHuili 6 KOMNIEKCHbIX
yucuax.

Meton uHTEpBajOB Ui pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (QyHKIHIMA:
CABUI, YMHOXXEHHE Ha YHUCIIO, OTPaKEHHWE OTHOCUTENIbHO KOOpPAMHATHBIX oceil. I'paduueckue
METO/bI peIlleH!s] YpaBHEHUH U HepaBeHCTB. PelieHne ypaBHEHUH U HEPABEHCTB, COJEPIKALINX
NEPEMEHHYIO0 TI0]] 3HAaKOM MOJTYJIS.

CucteMbl MOKa3aTEeNbHBIX, JOTapUPMHUUECKHMX M HPPALHMOHAIBHBIX YPaBHEHU.
CucTeMBI MOKa3aTeNbHBIX, JOrApUPMHUECKUX U HPPAITHOHAITBHBIX HEPABEHCTB.

B3aumuo oGpatubie ¢pyHkimu. I'padukn B3auMHO 00paTHBIX (QyHKIUI.

VYpaBHEHHUs1, CHCTEMBI YPAaBHEHUH C TAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuti cmenenu eviuie 2 CneyualbHblx
6u0os. Teopema Buema, meopema be3y. [Ipusooumsie u Henpusooumvie mHo2ounenvl. OcHosHas
meopema  ancebpvi. Cummempuueckue MHO20uNeHbl. Llenouuciennvle U  yeno3HauHvie
MHO20YJIeHDbL.

Juogpanmoswr ypasnenus. Llennvle opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubaudICeHUU OetiCMBUMENbHBIX YUCET PAYUOHATLHBIMU.

MHnooicecmsa na KOOPOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonstue npenena GyHkuu B Touke. [lonamue npedena yHkyuu 6 6eCKOHeUHOCHU.
Acumnmomul epagura @yuxkyuu. CpaHeHue OECKOHEYHO MANbIX U OECKOHeUHO OO0IbUUX.
HenpepsiBHOCTE PyHKIIMU. Cooticmea Henpepvignvix hyukyuil. Teopema Betiepwumpacca.

Juddepenumpyemocts ¢ynkuuu. IIpousBognas ¢yHkium B Touke. KacarenpHas k
rpaduky ¢yHkiuud. ['eomerpuueckuii U (GU3HYECKUN CMBICT TPOU3BOIHOWN. [Ipumenenue



npouszsooHou 6  @uzuxe.  llpowsBomHble  3JMeMeHTapHbIX  ¢yHKumid.  IlpaBuma
mudhepeHIMpOBaHUS.

Bropas npousBoaHas, ee reOMeTpUIeCKAN M (PU3HUECKUIT CMBICI.

Touku »HKcTpemMyMa (MakCUMyMa W MUHUMYyMa). MccienoBaHue 3ieMEHTapHBIX
(GYyHKIMI Ha TOYKM DSKCTpeMyMa, HauOOJbllleé W HAaWMEHbIIEE 3HAUYE€HHWE C IIOMOIIbIO
Opou3BOHOU. [locmpoenue cpaguxos ¢hynkyuti ¢ nomowpio npousgoouvix. Ilpumenenue
npous3eoOHOU npu pewleHuu 3aoad. Haxooicoenue dKcmpemymos @YHKYU HECKONAbKUX
nepemeHHbIX.

[TepBooOpasnas. Heomnpenenenusrii unTerpan. IlepBooOpasHble  dIEeMEHTApHBIX
¢yukuuit. [lnomane kpuBoauHelHoi Tpanenuu. @opmyna Helotona-Jleitbuuna.OnpeneneHHbi
UHTEerpan. Beiuucienue niowjaoeti nAockux @ueyp u o0vemMos mei 8pawjeHuss ¢ NoMoubio
unmezpaaa.

Memoovl pewenus )yHKyuoHanvbublx ypagrHeHuti u HepageHcms.

I'eomerpus

[ToBropenue. Pemienue 3amad ¢ MCHOJIb30BAHUEM CBOWCTB (UIYp Ha IUIOCKOCTH.
Pemenue 3aay Ha OKa3aTeNbCTBO U MOCTpOEHUE KOHTpIpuMepos. [Ipumenenue npocrenmmx
JOTMYECKUX MpaBui. PemeHwe 3amad ¢ HUCIOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOILIEHUH B NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemienune 3amau ¢ MCnosib30BaHUEM (PAKTOB, CBA3AHHBIX C OKPYXKHOCTSIMHU. PerneHue 3anau Ha
U3MEpEHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS UIMH W IUoaneil. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napamienenunen, nupaMuza, TeTpasap.

OCHOBHBIE IOHATHS FEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIIENCTBUS
u3 HuX. [lonamue 06 akcuomamuyeckom memoode.

Teopema Menenas onsa mempasdpa. IlocTpoeHne cedeHnii MHOTOIpaHHUKOB METOJIOM
cinenoB. LlenTpanpHoe mnpoekTtupoBaHue. llocTpoeHue ceueHUMi! MHOTOTPaHHUKOB METOA0M
MPOEKITUH.

CkpemuBatonyecsi MOpsMble B IPOCTPAHCTBE. YToid MEXIy HUMH. Memoosi
HAXOHCOCHUS PACCMOAHUL MeHCOY CKPEWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mapajuIeNbHOCTH NPSAMBIX M IUIOCKOCTEN B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma mouex 8 NPOCMpancmae.

[lepneHIuKyISIpHOCTh TNPSAMOM M MIOCKOCTH. OpTOroHAJbHOE IMPOEKTHPOBAHUE.
Haxknonnslie u nmpoekuuu. Teopema o Tpex nepneHauKyIspax.

Buowt  mempasopos. Opmoyenmpuueckuii  mempa’sodp, KAPKACHbLUL —mempasaop,
pasHozpanublil mempal’op. Ilpsamoyzonvrsiii mempasdp. Meouanvl u Oumeouanvl mempasopa.

Jlocmpaueanue mempas’dpa 0o napaiienenuneod.

Paccrosinust mexnay ¢urypamu B mpoctpaHcTBe. OOHIMIT MeprneHAMKYIsp ABYX
CKPEIINBAIOIINXCS PSAMBIX.

Yrinel B mpoctpaHcTBe. IlepneHAuKyISIpHBIE TUIOCKOCTH. [lnowadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsipuoe ceuenue npusmol. Tpexepanuvlii U MHO20SPAHHBIL V2Ol.
Cesoticmea nnockux yenog muococpanHozo yena. Ceoticméa NAOCKUX U O08YSPAHHLIX Y208
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisL MPEXSPaAHHO20 Veia.

Bunast MHororpaHHukoB. Pazeepmku muozcoepanHuxka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBUiibHbIE MHOTOTPAHHUKHU. /J[goticmeeHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

ITpusma.  Ilapamnenenunen.  CpoiictBa  mapamwienenunena.  IIpsmoyronbHbii
napasienenumen. HakaoHHbIE TPU3MBIL.

[Mupamuna. Buasl mupamuga. OneMeHTbl NpaBuibHOW mnupamunabl. [lupamuasr c
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsSMU, UX OCHOBHBIE CBOMCTBA.

[Tnomaau moBepxHOCTEH MHOTOTPAHHUKOB.



Tena BpamieHus: TWIMHIP, KOHYC, map u chepa. CeyeHus: nWiIMHIpPa, KOHYca U HIapa.
[[TapoBoii cerMeHT, MapoBOi CIIOi, MIApOBOM CEKTOP (KOHYC).

YcedeHHast mupaMua U yCEYEHHBIN KOHYC.

Onemenmsi cpepuneckoi ceomempuu. Konuueckue ceuenus.

KacaTenpHble mpsiMble M TUIOCKOCTH. BrimcanHeie u onucanHbie cdepsl. Kacarowuecs
cghepovl. Kombunayuu men epawyeHus.

BexTtopsl u koopauHaTel. CyMMa BEKTOPOB, YMHOJKEHHE BEKTOpa Ha YUCIO. YTOJI
MexX 1y BekTopamu. CKalsipHOe IPOU3BECHNUE.

VYpaHenue miockoctu. dopmyrna paccTOSHUS MEXIY TOUKaMU. YpaBHEHHE CQepbl.
Dopmyna paccmosinus om mouku 0o niockocmu. Cnocoowl 3a0anusi NPAMOU YPasHEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbIO 6eKMOPO8 U MemoOOM
KoopOounam. DieMeHmyl 2eoMempuu MAacc.

[Tonstue ob6bvema. OObeMbl MHOrorpaHHukoB. OOBEMBbI Tesl BpalleHUs. AKcuombl
obvema. Buvlgoo gopmyn ob6vemos npamoyz2oivHo20 napaineienuneod, NPUuMvl U NUPAMUOBL.
Dopmynvl 0115 HAX0dHCOeHUs 00bema mempal’opa. Teopemvl 06 OMHOWEHUAX 0OBEMOS.

Ipunoocenus unmezpana K 6bIYUCIEHUIO 00BEMOE U NOGEPXHOCMEU Mmel 8PAUeHUs.
Inowaos cgepuueckoeo nosica. Obwvem wiaposozo cnos. llpumenenue ob6vemMos npu peuieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH IMIMHIPA U KOHYCA.

KomOunHaim MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

[Tono6ue B mpoctpancTtBe. OTHOLIEHHE OOBEMOB M IUIOMIAAEH TMOBEPXHOCTEH
oJ1I00HBIX (uUryp.

Heuoicenust 6  npocmparncmee:  napaiielbHulil  NEPEHOC,  CUMMEMPUs  OMHOCUMENLHO
HIOCKOCMU, UeHMPATIbHAS CUMMEMPUsL, NOBOPOM OMHOCUMETbHO HPSMOLL.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU €
UCNONIL30BAHUEM CIMEPEOMEMPUUECKUX MEMOOO08.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TeOpHsi rPadoB 1 KOMOMHATOPHUKA

[ToBTOopenue. Mcnonp3oBaHue TaONMII W AMArpaMM JUIsl TPEACTaBICHHS JaHHBIX.
Pemenne 3amau Ha MpUMEHEHHE OMMCATENLHBIX XapaKTEPUCTHUK YMCIIOBBIX HAOOPOB: CPEIHUX,
HauOOJbIIEr0 U HAUMEHBIIET0 3HAU€HHUs, pa3Maxa, JAUCIEPCHUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Brruncienne 4acToT W BEpOSTHOCTEW COOBITHH. BhIumcieHHe BEpOATHOCTEH B OMBITaX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTApHBIMU  HcXogamu.  Vcmonb3oBaHWe  KOMOWHATOPHUKH.
Brruncienne BeposSTHOCTEW HE3aBUCHUMBIX COOBITHHA. Mcmonmb3oBanue (GOpMyIIbI CIOKEHHS
BEpPOSTHOCTEH, TuarpamMm Dijepa, 1epeBa BeposTHOCTeH, hopmyibl bepHyiu.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposiTHOCTH. [lpaBwiio ymHOXkeHUsI BeposiTHOCTeH. Dopmysia MOITHOMU
BeposaTHocTH. Dopmyna baiieca.

JluckpeTHble ciyyailiHble BENIMYMHBI U pacnpenenacHus. COBMECTHBIE paclpe/iesiCHuUs.
Pacnpenenenue cymMMsl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. MatemaTudeckoe
OXXMJIaHHE W JAHUCHEpPCHs CIyYalHOM BEJIMYMHBL. MaTemMaTH4ecKOoe OXUIAaHUE M JUCIEepPCUs
CYMMBI CIIy4alHbIX BEJTUYHH.

bunapnas ciywaiiHas  BenuuuHa, pacnpeneneHue  bepuymnu.I'eomerpuueckoe
pactpezeneHre. bUHOMMaIBHOE pacHpelereHue W €ro CBOUCTBA. [ unepeceomempuueckoe
pacnpeoenerueu e2o c80UCmad.

HenpepbiBHble  ciydaiiHble  BenuuuHbl.  [lmoTHOCTE  BeposiTHOCTH.  DyHKUMS
pacnpeneneHus. PaBHoMepHOe pacnipeeneHue.

Ilokazamenvroe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. OyHkuus
Jlanmaca. IlapameTpsl HOpManbHOroO pacnpeneneHus. I[Ipumepbl CiaydalHBIX —BEJIW4YMH,



MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (ITOTPEUTHOCTh U3MEPEHUM, POCT uenoBeka). [lenmpanvHas
npeoenvbHas meopema.

Hepasencmeo Yebviuesa. Teopema Yebviumesa u meopema bepuynnu. 3akon 6orvuiux
yucen. Bvibopounwiii memoo usmepenus eeposmuocmeu. Ponb 3akona 6onvuux yucen 8 Hayke,
npupoode u obwecmee.

KoBapuanust nByx cinydailHeix BennuuH. [loHstHe o K0dQUIMEHTE KOPpPETSIUu.
CoBMmecTHBICE HAOMIOACHUS JABYX CIy4YalHBIX BEIUYHH. Bulbopounviti ko3¢ puyuenm
Koppensayuu. Jluneiinas pespeccusi.

Cmamucmuyeckas ecunomesa. Cmamucmuka Kpumepus U ee YPO8eHb 3HAUUMOCHU.
IIposepka npocmetiwiux eunomes. ImMnupuieckue pacnpeoeneHus U ux cesa3b ¢ meopemuiecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

llocmpoenue coomeemcmeuii. Hnvekmusnvle U CIOPHLEKMUBHBIE COOMBEMCMBUS.
buexyuu. [{uckpemnas nenpepwignocme. llpunyun /Jupuxne.

Koouposanue. /[souunas 3anuco.

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

Mecmo yueonoii oucyuniuHnsl 8 yueOHOM niane

B cootrserctBue ¢ YII nucuunnuna [1J].1 MatemaTtuka paccuntana Ha 265 4ac B rojl, B TOM
gucie B 1 cemecTpe: 87 4 — NeKUUU, YPOKH, 32 4 — MPAKTUUECKHUE 3aHATUS, 4 4 — KOHCYJIbTAllUH;
BO 2 cemectpe: 102 u — ekuuu, ypoku, 30 4 — nmpakTU4YecKue 3aHATus, 4 4 — KOHCYJIbTallUH, 2 Y.
— CaMOCTOsITeNIbHAs paboTa, 4 4. — IPOMEKYyTOUHAs aTTEeCTaIlUs.

IInanupyemMsble pe3yJbTaThl 00y4eHHS

W3ydyenne wmaTeMaTHMKU O0O€CTEYMBAET JOCTHKEHHE OOyYarolIMMHUCA —CIETYIOIINX
pe3yJIbTATOB:

JIMYHOCTHBIX:

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

® [IOHMMaHHE 3HAYUMOCTH  MaTeMaTHKH JUIsi  Hay4YHO-TEXHHYECKOro  Iporpecca,
c(OpMUPOBAHHOCTH OTHOILIEHHUS K MaTeMaTUKE KaK K YacTU OOIIEeYENIOBEYECKON KyIbTYphI
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMAaTUYECKUX UIEH;

® pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUYECKOM
KyJIbTypbl, KPUTHYHOCTH MBIIUIEHUS Ha ypOBHe, HeoOXoauMoM st Oynyiien
npodecCHoHaIBHOMN e TENFHOCTH, IS IPOIOJDKEHUST 00pa30BaHMsI U CaMOOOpPa30BaHMS,

® OBJIAJICHUE MATEeMAaTHYCCKUMH 3HAHUSAMH W yMEHUSMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
KU3HHM, JUIsI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYyYHbIX JUCUUIUIMH M JUCHUILIAH
poeCCHOHANBHOTO IUKJIA, IS TOJydeHHs oOpa3oBaHHsI B 00JIACTSX, HE TPEOYIOMINX
yTIyOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

® TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCJIE€ CamMooOpa30BaHUIO, Ha
MPOTSKEHUU BCEH )KU3HU;

® CO3HaTelbHOE OTHOIIEHHE K HEMpephIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOMN
npodeccuoHaTBbHON 1 00IIECTBEHHON 1A TEIbHOCTH;

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENBHOW TBOPYECKOM U  OTBETCTBEHHOM
JeSATEeIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOH paboTe, COTPYyIHHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTeNbHON, OOIIECTBEHHO IMOJE3HON, YYeOHO-HUCCIEAOBATEIbCKOM, MPOEKTHOW U
JIpYTUX BUAAX A€ATEIbHOCTH;



® OTHOIICHHE K HpO(I)eCCHOHaHBHOfI ACATCIBHOCTH KaK BO3MOXHOCTH YyYaCTUA B PCIICHUU
JIMYHBbIX, 06H1€CTB€HHI)IX, rocy1apCTBCHHBIX, O6HIeHaIII/IOHaJ'II>HI)IX HpO6J'ICM;

MeETalPpEeaAMETHBIX
® YMCHHUC CaMOCTOATCIIBHO OINPCACIIAThL LHCJIM  ACATCIBHOCTH W COCTABJIAATHL  IIJIAHBI
JACATCIIbBHOCTH,

® CaMOCTOATENIBHO OCYILECTBIIATb, KOHTPOJIUPOBATb U KOPPEKTUPOBATH JACATECIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE pECypChl I JOCTHIKCHMS IIOCTABJICHHBIX LEIeH U
pean3alyi IIaHOB JEeSTEIBHOCTH;

e BbIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYalUsX;

e YyMEHHE MPOAYKTUBHO OOWIATbCS M B3aUMOJCICTBOBaTH B IPOLECCE COBMECTHOM
JeSATEJIbHOCTH, YYHUTHIBATh MO3UIUH JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3(P(PEKTUBHO
pasperiaTtb KOH(QIUKTBL;

e BJaJEHUEC HABbIKAMHM I[IO3HABATEJIBHOM, Yy4eOHO-HUCCIICOBATENLCKOM W MPOEKTHOM
JIeSITEIbHOCTH, HaBbIKAMU Pa3peLIeHus mpoosem;

e CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIEHHs MPaKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JIU4YHbIX METOIOB [I03HAHMUS;

® TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSTENbHON HMH(OPMAIIMOHHO-TIO3HABATEIBHOM
JIeSTEIbHOCTH, BKIIIOUasi YMEHUE OPUEHTHPOBATHCS B PA3IMYHbIX UCTOYHUKAX MH(OpMALINU,
KPUTUYECKH OLIEHUWBATh U HMHTEPIPETUPOBATH HH(OPMAIMIO, MOIYYaeMYy M3 Pa3JIMYHbIX
HMCTOYHMKOB;

® BJIAJICHUE SA3BIKOBBIMM CPEICTBAMU: YMEHHUE SCHO, JIOTMYHO WM TOYHO H3JIaraTb CBOK TOUYKY
3pEHHUs1, UCII0Ib30BATh aJICKBAaTHBIC SI3bIKOBBIE CPEICTBA;

e BJIaJICHUE HaBbIKAMU [T03HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX JAEUCTBUN U
MBICIIUTENBHBIX IPOLECCOB, HUX pE3yJNbTaTOB M OCHOBAHWM, TPaHUI] CBOEr0 3HAaHUA U
HE3HaHUs, HOBBIX IIO3HABATEIIBHBIX 3a71a4 U CPEACTB AJI UX JOCTUKEHNUS,

® [IeJICyCTPEMIIEHHOCTh B TOHUCKAaX W MPHUHITHM PEHICHUH, COOOpPa3UTEIbHOCTh U WHTYHIIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX NIPEACTABICHUM;

e CcrocoOHOCTh BOCIIPUHUMATh KPACOTY U TaPMOHMIO MUDA;

MpeIMeTHbIX

e c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MHUPOBOW KYJBTYPHI U MECTE
MaTeMaTHUKU B COBPEMEHHOMN IUBWJIM3AIMH, CIIOCO0AaX OMUCAHUS SIBICHUN peajbHOro Mupa
Ha MaTeMaTHUYECKOM SI3BIKE;

e CchOPMHUPOBAHHOCTh TMPEJICTABICHHA O MaTEeMAaTUYECKUX TOHATHSAX KaK BaKHEHIIMX
MaTeMAaTHYECKUX MOJEIAX, MO3BOJISIIOLIIMX ONMUCHIBATH M H3y4daThb pPA3HbIE IPOLECCH U
SIBJIICHUS,;

e [IOHMMaHHUE BO3MOXXHOCTH aKCMOMATHYECKOTO IOCTPOCHUS MaTEMAaTUYECKUX TEOPHA;

e BJAJCHHE METOJAMM JIOKA3aTEJbCTB M AJITOPUTMOB pEIIEHUS, YMEHUE HX NPHUMEHSATH,
IIPOBOJAMTH JOKA3aTEJIBHBIE PACCYKICHHS B XOJI€ PEILICHUS 3a1a4;

e BJAJACHUE CTAHJAPTHBIMM IIPUEMAaMH PEIICHHWS paLUOHAIBHBIX M HPPaAlUOHAIbHBIX,
IIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX CHUCTEM;
UCIIOJIB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE I IOMCKA IIyTH
peleHus U WUIIOCTPALMY PELICHUS YPABHEHUN U HEPABEHCTB;

e c(hOPMHUPOBAHHOCTb MPEACTABICHUNA 00 OCHOBHBIX MOHATHUAX MATEMaTHYECKOrO aHAJIN3a U
UX CBOWCTBaX, BJIQJICHUE YMEHHEM XapaKTEepPH30BaTh IMOBEACHUE (DYHKIUI, UCTIONb30BaHUE
MIOJTyYEHHBIX 3HAaHUM I ONIMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

® BJIAJICHUEC OCHOBHBIMHM IOHATUSAMH O IUIOCKMX M TPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;



e Cc(hOpMHUPOBAHHOCTh YMEHHs pAacClO3HAaBaTh TIeOMETpUYecKHe (UIypbl Ha dYepTexkax,
MOJIENISIX U B PEAJIbHOM MUPE;

® [IPUMEHEHHME H3YyUYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢(opmya s pelieHus
Fe€OMETPUUYECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COJEPIKAHUEM;

e c(opMHPOBAHHOCTh MPEACTABICHUI O MPOIECCaX U SABJIECHUSX, UMEIOIINUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHPE, OCHOBHBIX ITOHATHAX
3JIEMEHTAapHON TEOPUH BEPOSITHOCTEN;

e yMEHUHl HaXOAUThb M OLIEHMBAThb BEPOATHOCTU HACTYIUIEHUS COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTyalUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEJIMYNH;

e BJIQJICHUE HAaBbIKAMHU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX NPOTrpamMM IIPH PELIEHUU
3a1a4

B pesynbrare uzydenus yueOHOM TUCHUIUIMHBI MaTeMaTHKa Ha YPOBHE CPEAHEr0 OOILEro
o0Opa3oBaHuUs:

O6an}omnﬁc;1 Ha 0a30BOM YPOBHC HAYUYHUTCA:

Anzebpa u nauana ananusa

Yucna u evipasricenus

OnepupoBaTh NOHITHIMU:

— LeJ0e YHUCIIO0, JAETUMOCTb 4HCell, OOBIKHOBEHHAas JApoOb, JeciaTuyHas JApoOb,
panroHaIBLHOE YUCIIO, MPUOIMKEHHOE 3HAYCHUE YNCIIA;

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATHSAMH:  JiorapubMm  dYHcHa,
TPUTOHOMETPHUYECKAsi OKPYKHOCTb, TpalyCHasi Mepa yIJia, BeIMUMHA yIiia, 33JaHHOTO TOYKOH Ha
TPUTOHOMETPUUECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTEHC YTJIOB, UMEIOIINX
MPOU3BOJIBHYIO BEIMINHY;

— BBITIOJHATH apu(MeTHYeCcKue IEHCTBUS C LENbIMUA U PAlIMOHAIBHBIMH YHCIIAMU;

— BBHITIONTHATh HECJIOKHBIE TIPe0Opa3oBaHUsl YHCIOBBIX BBIPAXKCHHUH, COACpPKAIIUX
CTEMEeHH YHCell, IN00 KOPHH U3 YUCE, TUOO0 Torapu(Mbl YHCET;

— CpaBHUBATh PAIlMOHAIBHBIE YHCIIa MEKIY COOOMH;

— OLICHHMBAaTh M CPaBHUBATh C PAlMOHANBHBIMHM YHMCIAMHU 3HAUEHUS LIENBIX CTereHel
Yrces, KOpHEH HaTypaJIbHOW CTETIEHU U3 YUCE, JOrapu(MOB YHCENT B MIPOCTHIX CIIydasx;

— OLICHHMBATh 3HAKH CHHYCa, KOCUHYCAa, TAHT€HCAa, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBceHEBHOM KHU3HU U NPU U3YyUEHUU IPYTUX YICOHBIX TPEIMETOB:

— BBITIOJTHATH BBIYUCIICHUS TIPU PEIICHUH 3a]1a4 MIPAKTHUYECKOTO XapaKkTepa,

— BBITIOJHATh TPAKTHYECKUE PACUeThl C HCIIOJIB30BAHUEM IIPH  HEOOXOJAMMOCTH
CIIPaBOYHBIX MATEPUAIIOB U BBIYUCIUTEIBHBIX YCTPONCTB;

— COOTHOCHUTH PEaTbHBIC BEJTMYUHBI, XapaKTEPUCTHKH OOHEKTOB OKPYIKAIOIIETO MHpa C
UX KOHKPETHBIMH YUCIIOBBIMH 3HAYCHUSIMU;

— WCIIOJIb30BAaTh METOJIBI OKPYTJICHHS, MPHUOMKCHUS W TPHUKUAKU TIPU PEIICHUN
MPAKTHYECKHX 3aJ1a4 MOBCETHEBHOM JKU3HH.

Ypaenenus u nepasencmea

- pemiate Jorapudmuueckue ypaBHeHus Buaa loga (bx + ¢) = d wm mpocreiiue
HepaBeHcTBa Buja 10gax<d;

— pelIaTh HoKa3aTelbHble ypaBHEHHs, Buia aP d (rme d MOXHO TIPECTABUTH B BHJIE
CTEMEeHU C OCHOBAHUEM A) U IpoCTeiie HepaBeHcTBa Buaa a*<d  (rae d MOKHO MPEICTaBUTh
B BUJIC CTCTICHU C OCHOBAHUEM ),

- pelaTh upparuoHaIbHbIC YPABHCHUS;

- MPUBOJUTh HECKOJIBKO TPHUMEPOB KOPHEH MPOCTEHUINEr0 TPUTOHOMETPHYECKOTO
ypaBHEHHUs BHIa: SinX = &, COS X = @, fgx = a,ctgX = a, rme a — TabJUYHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKITHH.

X+C—



B noBcenHEBHOM )XNU3HU U NIPU U3YYECHUH IPYTUX MPEIMETOB:
COCTABJIATh M pElIaTh YPaBHEHHUS M CHUCTEMbl YPABHEHUN IIPU PELICHUU HECIIOXKHBIX
IIPaKTUYECKHX 3a]1a4.

Dynkuyuu

— OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMH: 3aBHUCHMOCTh BEJIMYUH, (YHKIHS,
apryMeHT W 3Ha4eHHWe (QYHKIHH, OOJIACTh ONpEACTCHHS W MHOXKECTBO 3HAUYCHHWH (DYHKIHH,
rpaduK 3aBUCHUMOCTH, IpaduK (QYHKUMH, HYJIHM (YHKIHMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHe Ha YMCIOBOM IPOMEXKYTKE, YObBIBAaHHE Ha YHCIOBOM IPOMEXYTKE, HAUOOJbIIEe U
HalMEHbIIIee 3HaueHue (PyHKIIMU Ha YUCIOBOM IIPOMEKYTKE, Nepuoaudeckas GyHKIUs, IepHOL;

- orepupoBaTth Ha 0a30BOM YpOBHE NOHATHSAMH: CTENCHHAs, JorapupMuuecKas u
nokazaresbHas (yHKIHH, TPUTOHOMETPUIECKHE QYHKIINY;

- pacrno3HaBaTh rpa@UKy 3JIEMEHTapHbIX (PYHKUIMN: CTENEHHOH, JIorapupMuiyeckon u
NOKa3aTeabHON (PYHKIHUI, TPUTOHOMETPUYECKUX (PYHKIINH;

- COOTHOCUTBH TpaUK{ 3JIEMEHTAPHBIX (YHKIMHA: CTEHEHHOH, JIOTapupMUUYECKOH U
MOKa3aTeNbHON (YHKIM, TPUTOHOMETPUYECKMX QYHKIHMH c (opmyraamu, KOTOPHIMU OHHU
3aJ1aHbl;

- HaXOJUTh 110 TpaduKy MPUOTIKEHHO 3HAUCHUST PYHKIUH B 3aJJaHHBIX TOYKAX;

- OTIPENIENIATH 10 TpapuKy CBOWCTBA QYHKIMU (HYJIH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HaOOJIbIINE M HAUMEHbIIINE 3HaYeHUS U T.I1.);

- CTPOUTH 3CKHM3 Tpaduka (QYHKUIUH, YIOBICTBOPSIOMICH NPUBEACHHOMY HabOpy
yCIoBHH (ITPOMEXYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHHE (HYHKIMH B 33JJaHHON TOYKE, TOYKU
OKCTPEMYMOB H T.II.).

B moBceHEBHO JKU3HU | TP U3YYEHUH JPYTUX MPEIMETOB!

- ONpeAensiTh Mo rpapuKkaM CBOICTBa peajbHBIX MPOIECCOB U 3aBHUCHUMOCTEM
(HauOonplIMe U HAMMEHBIINE 3HAYEeHUs, IPOMEXKYTKU BO3PACTaHUS U YOBIBaHUS, IPOMEXYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKOW CUTYAIIUH.

Inemenmovl Mamemamuiecko2o aHalu3a

- OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMH: MPOU3BOAHAS (DYHKIMH B TOYKE,
KacaTenbHast K rpaduky QyHKINH, TPOU3BOIHAS PYHKIINH;

- ONpeAeNATh 3HAu€HUE MPOU3BOJHOM (YHKIMM B TOUYKE IO HU300pakKeHUIO
KacaTelbHOU K rpaduKy, TPOBEICHHON B ATOH TOUKE;

- pemaTb HECJIOXHBIE 3aJaud  Ha TPUMEHEHHE CBS3M MEXAy NpPOMEXKYTKaMu
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMma (YHKUUH, C OJHOM CTOPOHBI, U NPOMEXKYTKaMU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (YHKIUHU — C IPYTOI.

B moBceTHEBHOM JKU3HU | TTPH U3YYEHUH JPYTUX MPEIMETOB!

- MOJIb3YACh TpaduKamMu, CpaBHHMBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIMICHUS,
YBEJIIMYEHUS M T.II.) WIM CKOPOCTH YObIBaHHS (TMaAeHHs, CHWKCHHS, YMEHBIIECHHS U T.II.)
BEJIMYMH B PEAJIbHBIX MpOIleccax;

- COOTHOCUTH TpauKU peajbHBIX IMPOLECCOB M 3aBHCUMOCTEH C HMX OINHUCAHUSIMHU,
BKJTIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHHs! (ObICTpBIN POCT, IUIABHOE MOHMKXEHUE U
T.1L.);

— UCIOJNIb30BaTh IpaUKH peanbHBIX MPOIECCOB IS PEIICHUS HECIOKHBIX MPUKIIATHBIX
3aja4, B TOM YHUCIIE ONpeersis Mo rpaduKy CKOPOCTh X0/1a Ipolecca.

Teopusa eepoamnocmeit u cmamucmuKa, 102UKa U KOMOUHAMOPUKA
— OnepupoBaTb OCHOBHBIMU OINMUCATEIbHBIMH XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apudmMeTndecKoe, MeArana, HaubobIlee ¥ HAUMEHBIIIee 3HAUCHUS;



- ONEpPUPOBATH TOHATUAMHU: YACTOTAa M BEPOATHOCTH COOBITHA, CIy4ailHbII BbIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU;
- BBIUUCIISITH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YHUCIa UCXOI0B.
B noBceHEeBHO KU3HU U IPU U3YyUEHHUH JPYTUX MIPEIMETOB:
- OLIEHUBATh M CPAaBHUBATh B INPOCTBIX CIIydasX BEPOSTHOCTH COOBITHH B peabHOMN
KU3HU;
- YUTaTh, COIOCTAaBIATh, CPABHHUBATh, HHTEPIPETHPOBATH B IPOCTHIX CIIy4asx
peanbHbIe TaHHBIE, IPEICTABICHHBIC B BUJIE TaOIUII, JHAarpaMm, rpaduKoB.
Texcmogoie 3a0auu
— Pemarp HecnoXHbIE TEKCTOBBIE 337ja4l Pa3HBIX THUIIOB;
— aHaIM3HMPOBATH YCJIOBHUE 33/1a4H, IPU HEOOXOTUMOCTH CTPOUTD ISl €€ PEeILICHHS
MaTeMaTHYECKYIO0 MOJIEIb;
— TIOHHMMAaTh U MCIIOJIb30BATh JUIsl pEHICHUS 3a/1a4i UH(POPMAIIHIO, IPEACTaBICHHYIO B BUJIE
TEKCTOBOW M CHMBOJIBHOM 3aIMCH, CXE€M, Ta0JIUI, TUarpaMM, rpapukoB, puCyHKOB;
— J1eWiCTBOBATh MO AITOPUTMY, COJIEPXKALLEMYCS B YCIIOBUU 3a7a4u;
— HCHOJb30BaTh JIOTHYECKUE PACCYKICHUS MPU PELICHUH 33/1a4U;
— pabotath ¢ U30BITOUHBIMU YCIOBUSMH, BbIOUpas U3 Bceil HHQOpMaIiK, JaHHbIE,
HEOO0XOIUMBIE JJIS peIICHUs 3a/1a4H;
—  OCYUIECTBJISTH HECIIOKHBIN TIepeOOp BO3MOKHBIX PEIICHHI, BBIOMPAsi M3 HUX ONTHUMAIbHOE
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHUH,
— aHAJIM3HUPOBATh U MHTEPIPETHUPOBATH MOIYUYCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3aauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAIe KOHTEKCTY;
— pelaTh 3a/1a4y Ha IPOCTHIE MPOLIEHTHI (CUCTEMBI CKUJ0K, KOMUCCHUN) U HAa BBIYHUCIIEHUE
CJIOKHBIX MPOLIEHTOB B Pa3IMYHBIX CXE€MaX BKJIAJIOB, KPEIUTOB U UTIOTEK.
B noeceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:
—  pelaTh HECJIOXKHbIE MPAKTUYECKUE 3aaul, BOZHUKAIOIUE B CUTYyal[UsIX [TOBCEIHEBHOM
KHU3HU.

T'eomempus

- OmnepupoBarh Ha 0a30BOM ypOBHE TOHSATHSAMH: TOYKAa, NpsMas, IUIOCKOCTh B
IPOCTPAHCTBE, MApAIJIETBHOCTh U NEPICHANKYJISIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

- pacrio3HaBaThb ~ OCHOBHBIE€  BHMJbl ~ MHOTOTPAaHHUKOB  (NpH3Ma,  MUPaMUAa,
MPSIMOYTOJIbHBIN Mapaienenunen, Ky0);

- n300pakaTh M3ydaemble (QUTYpHl OT PYKH M C MPHUMEHEHHEM IPOCTHIX YePTEKHBIX
UHCTPYMEHTOB;

- nenaTh (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYpP: BUJ
CBEpXYy, COOKY, CHH3Y;

- U3BJIEKaTh HMHQPOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX  (urypax,
NPEeJICTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

- NpUMEHATh Teopemy lludaropa mpu BBEIUMCIECHUH SJIEMEHTOB CTEPEOMETPUUYECKHUX
buryp;

- pacro3HaBaTh OCHOBHBIE BU/IbI T BpallleHHUs (KOHYC, HMIMHAP, chepa u map);

- HaXOJUTh OOBEMBI U IUIOLIAN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB U TEJ
BpAIIEHUs C IPIMEHEHNEM (hOPMYIL.

B noBceHEeBHOH KU3HU U IIPU U3YUYEHUH JPYTUX MIPEIMETOB:

- COOTHOCHTH aOCTpakTHBIE TE€OMETPUYECKHE TOHATHUS © (AaKTBl C peaTbHBIMU
’KM3HEHHBIMU O0BEKTaMHU U CUTYalUsIMH;



- UCTOJIb30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYDP UL pEeIICHUsS
TUIOBBIX 33/1a4 MPAKTUYECKOTO COJACPKAHUS;

- COOTHOCHTB IUIOIIAAHM IOBEPXHOCTEH Tel 0IMHAKOBOM (POPMBI pa3IMUHOIO Pa3Mepa;

- COOTHOCHUTH OOBEMBI COCYZ0B OJJMHAKOBOM (DOPMBI Pa3InYHOTO pazMepa;

OLIEHUBATh (POPMY MPABHIHLHOI'O MHOTOTPAHHHUKA MOCTE CIIUIIOB, CPE30B M T.II. (ONpPEIesiTh
KOJINYECTBO BEPILUH, peOep U rpaHeil MOIy4eHHbIX MHOTOTPAHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

- OnepupoBath Ha 0a30BOM YpOBHE TOHSTHEM JICKApTOBBI KOOPIWUHATHI B
IPOCTPAHCTBE;

- HAXOJMTh KOOPAMHATHI BEPILIMH Ky0a U MPsIMOYTOJILHOTO Mapaslie/ieuIe/ia

OOvyyarommiicst Ha VriiyoJIeHHOM YPOBHE HAVUUTCH:

Anzebpa u navana ananuza

Inemenmol meopuu MHOMCECNE U MAMEMAMUYECKOU J10ZUKU

— (CB0060JHO OMEpUpPOBATH MOHITUSIMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IIepeceueHue, 00beIMHEHHE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJYUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOM, rpaduueckoe MpeaCcTaBICHIEe MHOXKECTB Ha KOOPAMHATHOMN IMIIOCKOCTH;

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

— ONEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKIACHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN Cllydail OOLIETro yTBEpKI€HUS, KOHTPIPUMED;

— TPOBEPSTH NPUHANIECKHOCTD DJIEMEHTA MHOKECTBY;

— HaxoIMTh IepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIe MPEICTaBICHHBIX
rpaduyecKky Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM IJIOCKOCTH;

— TPOBOJUTH JOKa3aTelIbHbIE PACCY>KACHUS ISl 000CHOBAHUS HCTUHHOCTH YTBEPKICHHM.

B noseceonesHotl scusnu u npu u3ydeHuu opyux npeomemos:

— HCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPANHATHOM IPSIMOU U Ha KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUN;

— TPOBOJMTH JOKA3aTENbHBIE PACCYKICHUS B CUTyalUsIX TIOBCEAHEBHOM KU3HU, IIPU PEILICHUN
3a/1a4 U3 IpYrux IpeIMeToB

Yucna u evipasricenus

— CBO6OI[HO OHepI/IpOBaTB IIOHATUAMU . HaTypaJIBHOG YHUCJI0, MHOXECTBO HaTypaJH)HI)IX YHUCCII,
11€JI0€ YMCII0, MHOXKECTBO IIEJIBIX YHCell, OOBIKHOBEHHAS IpO0b, NecATUYHAs JPOOb,
CMEUIaHHOE YUCII0, PAallMOHAIBHOE YUCII0, MHOXKECTBO PallUOHATIBHBIX YUCEI,
praHI/IOHaHBHoe qucio, KOpeHI) CTCIICHHU N, HeﬁCTBHTeHBHoe YHCJI0, MHOXECTBO
JEHUCTBUTENBHBIX YUCEN, TEOMETPUUECKasi MHTEPIPETALIMS HATYPaAIbHBIX, IIEJbIX,
paHI/IOHaJ'II)HI)IX, JIGfICTBI/ITeJIBHBIX YHUCECII,

— TIOHUMATh U OOBIACHATH PA3HUILY MEXTYy TTO3UITMOHHON M HETIO3UITHOHHOW CHCTEMaMH
3aIIFCU YHCEI;

— TepEeBOAUTH YKCIIA U3 OJHOM CUCTEMBI 3aMMKUCH (CUCTEMBI CYUCIICHHS) B IPYTYIO;

— JOKa3bIBATh U UCIIOJIb30BATH HpI/I3HaKI/I JCIINMOCTHU CYMMI)I 158 HpOI/I3BeJIGHI/I$I HpI/I
BBHITIOJTHEHUH BBIYMCICHUN U PEIICHUU 33]1aY;

—  BBIIIOJIHATH OprFJICHI/Ie paI_II/IOHaJIBHI:IX )58 I/IppaL[I/IOHaJIBHBIX YUCCII C 3a,Z[aHHOﬁ TOYHOCTBIO,

— CpaBHI/IBaTB I[eﬁCTBHTeHLHBIC quciia paBHBIMI/I CHOCOGaMI/I;

— ynOprI[O‘II/IBaTI) qucjia, 3allMCaHHBbIC B BUJIC O6I)IKHOB€HHOI\/JI 158 IlGCSITI/I‘-IHOﬁ [[pO6I/I, quciia,
3aMMCaHHBIC C UCIIOIB30BAaHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETICHH
Oouible 2;



Haxoauts HOJl u HOK pa3HbiMu crioco0amMu U UCTIONIBb30BaTh UX MPH PEIICHUH 33/1a4;
BBINOJIHATH BBIYMCIICHUS U IPEOOpa30BaHMs BEIPAXKECHUH, COIEPKAIINX JEHCTBUTEIIbHBIC
qucia, B TOM YHCJIE€ KOPHU HAaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOKAECTBEHHBIE MPEOOPa30BaHMsl TPUTOHOMETPUUYECKHX,
norapu(pMHUUECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BEIPAXKEHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

BBINOJIHATH U OOBSICHATH CPAaBHEHUE PE3YJIbTATOB BHIYUCICHUIN MPU PEIICHUH PAKTHYECKUX
3a7a4, B TOM YHCIIe TPUOIMKEHHBIX BEIYUCIICHHUH, UCTIONB3Ys Pa3HbIe CIIOCOObI CPaBHEHUH;
3aMChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIE IAHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

COCTaBJAATb MW OLCHHUBATH Pa3HBIMU crocod0aMM  YHCJIOBBIE BBIpAXKXCHUA IIpU PCIICHHUU
MPAKTUYCCKUX 3ada4 U 3a/1a4 U3 JPpYyIrux y‘-Ie6HLIX npeaAMETOB

Ypaeneuuﬂ U Hepasencmea

CB000/IHO OTIEpUPOBATH MOHATUSMH: YPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS U
HEpaBEHCTBA, ypaBHEHUE, SBJISIOIIEECS CIEACTBUEM JAPYTroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE PEOOPa30BaHUs yPAaBHEHUI;

pelarth pa3Hble BU/bl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHHUs 3-i1 U 4-ii cTeneHe, ApoOHO-pallMOHANIbHBIE U UPPALIMOHAJIbHBIE;

OBJIa/IETh OCHOBHBIMU THIIAMU IOKa3aTEJIbHBIX, JOrapu(pMUUECKUX, UPPALUOHATIBHBIX,
CTETICHHBIX YPAaBHEHUI U HEPABEHCTB U CTAHJAPTHHIMU METOAAMM UX PELICHUN U IPUMEHSATH
UX MPHU pEUIeHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelieHuto ypaBHeHuil;

IIPUMEHATH TeopeMy Buera [u1sl pereHns HeKOTOPhIX YPaBHEHUI CTENIEHHU BBILLIE BTOPOI;
MIOHUMATh CMBICJI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCHIIBHBIX ITPEOOPA30BAHUAX
YPaBHEHMH U YMETb UX JIOKA3bIBATh;

BJIa/IETh METOJIaMU PELLICHUS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METO/1
pereHust 1 000CHOBBIBAThH CBOI BBHIOOD;

HCII0JIb30BaTh METO]I MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB, B TOM UHUCIIE JPOOHO-
paloHaIbHBIX U BKIIIOYAIONIUX B ce0s1 MppallioHaIbHbIE BBIPAKEHMUS,

pemaTh ajaredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckuM MeTOIaMu;

BJIa/IETh Pa3HbIMHU METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUs B LENbIX YUCIIAX;

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

CBOOO/THO UCIIOJIb30BaTh TOXK/IECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUH 3a1a4 JPYyTUxX
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIO0NOI00Us pe3yIbTaTOB, MOIY4YaeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajay APYTHX YUeOHBIX IIPEIMETOB;
COCTaBJISITh M pelIaTh ypaBHEHUS U HEPABEHCTBA C apaMeTpaMHU MPH PELICHUHN 3a]1a4
JpYTuX y4eOHBIX PEAMETOB;

COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIMCBIBAIOIINE PEATIbHYIO CUTYyalUIO
WM NIPUKJIAHYIO0 33]a4y, MHTEPIPETUPOBATh NOJyUYEHHBIE PE3YJIbTATHI;

UCIIONIb30BAaTh NPOTPAaMMHBIE CPEJCTBA NPU PEHICHUH OTICIBHBIX KIACCOB YPaBHEHHH U
HEPaBEHCTB.

Dynkuyuu



Brnaners mOHATHAMU: 3aBUCUIMOCTD BETTMUWH, (DYHKIUS, apTyMEHT U 3HaYeHHe (YHKIINY,
00J1acTh onpezeNieHHsI 1 MHOKECTBO 3HaYeHHN (DYHKINH, rpaduK 3aBUCUMOCTH, Tpaduk
¢byHKUMH, HyIH GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXKYTKE, yObIBAHUE HA YMCIIOBOM IIPOMEKYTKE, HANOOJIbIIIEE U HAUMEHbILIEE 3HAUCHHE
(YHKIMU Ha YKCIOBOM NPOMEXKYTKE, eproandeckas QyHKIHs, IEpUOJ, YeTHAsl U HeUEeTHas
(GyHKIMU; YMETh IPUMEHSATDh 3TH MOHATHUS NPU PELLIEHUH 3aa4;

BJIAJI€Th ITIOHSTHEM CTENEHHAas (QYHKIMS; CTPOUTH €€ rpad)uk U yMeThb IPUMEHATh CBOMCTBA
CTETIeHHON (PYHKIMU P PEIICHUH 3a/1a4;

BJIA/IETh MOHATUSIMU [TOKa3aTeabHas (PYHKIMS, SKCIIOHEHTA; CTPOUTh UX I'paUKU U yMETh
IIPUMEHSATh CBOICTBA NOKA3aTeIbHON (PYHKLMY NIPH PEILICHUH 3a/a4;

BJIAJIeTh MOHATHEM JiorapupmMuueckas QyHKIHS; CTPOUTH €€ rpaduK U yMETb IPUMEHSTh
CBOMCTBA Jorapu(pMUIECKOr QyHKIINH IPU PELICHUH 33/1a4;

BJIa/IETh MOHATUSIMU TPUTOHOMETpHUYECKHUE (PYHKLUU; CTPOUTH UX TpauKU U YMETh
IPUMEHSATH CBOICTBA TPUTOHOMETPUUECKUX (PYHKLUHI NPH pEeIIeHUH 3aa4;

BJIQJICTh MOHATHEM 00paTHAas (YHKIMS; TPUMEHSITH 3TO MOHATHE MIPH PELICHUHU 3a/ay;
MPUMEHSATH MIPH PELICHUHU 3a7a4 CBOMCTBA (DYHKIMIA: Y4ETHOCTD, TIEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSATH [IPU PELICHUHU 3ajiayu IpeoOpa3oBaHus rpaduKkoB (GyHKINII;

BJIAJIeTh MOHATUSAMH YUCIIOBAsI 10CIEI0BATEIBHOCTD, apU(hMETHUECKasi U FeoMeTpruIecKas
IIPOrpeccus;

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

B noeceonesnoti scuznu u npu uzyueruu Opyeux yueoOHsvix npeomMemos:

OTpeAeATh NO rpaduKaM U UCIOJIB30BaTh JJIS PELEHUS NPUKIIAIHbIX 3a/1a4 CBOMCTBA
peanbHbIX MIPOLECCOB M 3aBUCUMOCTEH (HauOOoJIbIINE U HAMMEHbBILINE 3HAYCHMS,
MIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS (QYHKIINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
aCHMIITOTBI, TOYKH Neperuda, nepuoi 1 T.11.);

HMHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalUH;.
OTpeAEeATh 1O rpaduKkaM MPOCTENUIINE XapaKTEPUCTUKN NEPUOANUECKUX MPOIIECCOB B
OMOJIOTMH, SKOHOMUKE, MY3bIKE, PaIHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJT U T.I1.)

Dnemenmol mamemamuyuecKozo aHaIU3d

Biamets moHsTHEM OECKOHEYHO YOBIBAIOIIAS TEOMETPUUYECKAS TIPOTPECCHS K YMETh
MIPUMEHSATD €T0 MPU PEIICHUH 3a/a4;

MIPUMEHSATD JIJISl PEIICHUS 3a7a4 TEOPUIO TIPEIEIIOB;

BIAJETh HOHATUIMHU O€CKOHEYHO OONIbIINE U OECKOHEYHO MaJIble YHUCIIOBLIE
MOCJIEIOBATEIILHOCTH M YMETh CPAaBHHBATh OECKOHEYHO OOJIBIIINE U OECKOHEYHO MaJIbie
IIOCJIEJOBATEILHOCTH;

BJIQJIETh TTOHATHUSIMU: MPON3BOIHAS (DYHKITUU B TOUKE, MPOU3BOIHAS (DYHKITHH;
BBIYUCIISITH TIPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKITUH ¥ MX KOMOMHAIIHI;

uccaea0BaTh GyHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI,

CTPOUTH IPaUKH U IPUMEHSATH K PEIICHUIO 3a]1a4, B TOM YHUCJIE C TTapaMeTPOM;
BJIQJIETh TIOHATHEM KacaTelibHas K TpaduKy PYHKIIMHA U YMETh IPUMEHSTh €r0 MIPH PelIeHUN
3aJ1a4;

BJIQJIETh TTOHATHSAMH TTepBOoOpazHas GyHKIIHS, ONPEAeICHHbBIN HHTETPa;

npuMeHATh Teopemy HproToHa—JIeliOHuIIa 1 ee CIIeICTBHS IJIsl PEIICHHMS 3aa4.

B nosceonesnoui scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

pemaTh NPUKJIAIHbIE 3a/1a4l U3 OMOJIOTHH, (PU3UKH, XUMUH, SKOHOMHUKH U JIPYTUX
IIPEAMETOB, CBA3AHHBIE C UCCIEIOBAHUEM XapAKTEPUCTUK IIPOLECCOB;
UHTEPIPETUPOBATD MTOJIYYCHHBIE PE3YJIIbTaThI



Texcmoewie 3a0auu

— Pemate pa3Hbie 3aJ1a4u MOBBIIEHHOW TPYAHOCTH;

— aHaJIM3MPOBATH YCJIOBHUE 3a/1a4M, BBIOMPATh ONTUMAIbHbIN METO/] peIIeHUs 3a/1auH,
paccmaTpuBas pa3JIMuHblE METO/IbI;

— CTpPOMTb MOJEIb PELIEHUS 3a7auu, IPOBOJIUTH J10Ka3aTeIbHbIE PACCYXICHUS IIPU PEIICHUN
3ajauu;

— pemaTh 3a/1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUH, BbIOOpa
ONTHMAJIbHOTO PE3YJIbTATA;

— aHaAJM3HUPOBATh U UHTEPIPETHUPOBATH MOIYUEHHBIE PELICHUS B KOHTEKCTE YCIOBUS 3aJauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAle KOHTEKCTY;

— TEpEeBOAMTH NPHU PEHICHUH 3a/1a4l HHPOPMALIHIO U3 OJHON (OPMBI 3aIHCH B IPYTYIO,
UCIOJIB3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJIMILIbI, TPAPUKH, THATrPAMMBI.

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

pemaTh MpaKkTUUECKHEe 3a/1a4i U 3a/1a4i U3 IPYTUX [IPEIMETOB

T'eomempus

— Bulagers reoMeTpUYECKMMU MOHATUAMU IIPU PELICHUU 33]1a4 U [IPOBEICHUN
MaTE€MAaTHYECKUX PACCyKICHUN;

—  caMOCTOSTEIbHO (POPMYIUPOBATH OIPEEIICHHUS FTEOMETPUYECKUX (PUTYp, BBIIBUTATh
TMIIOTE3bl O HOBBIX CBOMCTBAaX U MPHU3HAKaX T€OMETPHUUECKUX (UTYP U 0OOCHOBBIBATH MU
OIIpOBEpraTh Ux, 0000I1aTh WM KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX Kilaccax (uryp,
MIPOBOJIUTH B HECJIOKHBIX CIy4asX KIacCU(PUKALMIO GUTYp 1O pa3IMyHbIM OCHOBAHUSM;

— HCCIIEe0BATh YEPTEXKH, BKIOYAs KOMOUHAIMH (QUTYD, U3BJIEKAaTh, HHTEPIPETUPOBATh U
1peoOpa30BbIBaTh HH(OPMALIMIO, IPEICTABICHHYIO HAa YepTekKax;

— peuaTh 3aa4u FeOMETPUUYECKOTO COIEPKAHNS, B TOM YHUCIIE B CUTYaLlUsX, KOI/1a aITOPUTM
pELIEeHUs He CIIEYET SIBHO U3 YCJIOBHUSI, BBIIOIHATh HEOOXOAUMBIE /ISl pELICHMS 3a1a4U
JIONIOJTHUTENbHBIE TOCTPOEHUS, CCIIE0BAaTh BOZMOXKHOCTh IPUMEHEHHUS TEOpEM U (popmMyi1
JUIsl peIlieHus 3a/1a4;

— yM™meTbh (OpMyIHPOBATh U JJOKA3bIBaTh FT€OMETPUUECKHE YTBEPKICHMUS;

— BJIQJETh NOHATUSAMHU CTEPEOMETPHH: NIPU3Ma, MAPAUIECIICIIAIIE, TUPaAMUAA, TETPAdIP;

— MMEeTh NPEJICTaBIEHUs 00 aKCHOMaxX CTEPEOMETPUHU U CIIEICTBUAX U3 HUX U YMETh
MIPUMEHSTH UX MPU PELICHUH 3a/1a4;

— yMETb CTPOUTH CEYEHUsI MHOTOTPAHHUKOB C UCIIOJIB30BAHUEM Pa3JINYHBIX METO/0B, B TOM
YHUCIIE U METOJA CIIEJIOB;

— HUMETb NIPEACTABIEHUE O CKPEIINBAIOIINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YIOJI ¥ pacCTOSIHUE MEKy HUMH;

— IPUMEHATH TEOPEMBI O MAPAIIIETBHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPU
pEIICHNN 33124,

— yMEeTb IPUMEHSATH NapajuieIbHOE MPOSKTUPOBAHME JJIsl H300paxeHus Quryp;

— YMETb IPUMEHATH NEPNEHIUKYISIPHOCTH IPSIMON U TUIOCKOCTH IIPH PELICHNUH 33]1a4;

—  BJIQJIETh NOHATUSAMHU OPTOrOHAJIBHOE IIPOESKTUPOBAHUE, HAKIIOHHBIE U UX IIPOCKIUH, YMETh
MIPUMEHATH TEOPEMY O TPEX NEPHEHAUKYIISPax MPHU PELICHUH 3a/a4;

— BIJQJIETh HOHATHSMHU PACCTOSHUE MEXIY pUIypamMH B IPOCTPAHCTBE, OOLIMI MepIeHAUKY ISP
JBYX CKPEIIMBAIOIINXCS NPSMBIX U YMETh IPUMEHATh UX NIPU PELICHUH 3a/1a4;

—  BJIAJETh NOHATHEM YTOJI MEKy NPSAMOU U ITIOCKOCTBIO U YMETh IIPUMEHSATH €r0 IIPU
pELICHNN 3a/]ad;

— BJIAJETh NOHATUSMHU ABYTPAHHBIN YO, yTOJI MEXAY INIOCKOCTSIMU, IEPIEHIUKYISIPHbIE
IIJIOCKOCTH M YMETh IIPUMEHATH UX IIPU PEIECHUN 3a/1a4;

—  BJIAJETh NOHATUSAMH IIPU3Ma, NTapaJlJIeJICIUIE U IPUMEHATh CBOMCTBA Mapajuleenuena
IIpY PELICHNN 33]1a4;



—  BJIQJIETh NOHATHEM IPSIMOYTOJIbHBIN MapalieIenuIe ] U MPUMEHSITh €r0 IPHU pEelICHUN
3azay;

— BJaJeTh NOHATUSAMU MUPAMUJIA, BUIBI MTUPAMUJ, SJIIE€MEHTHI IPaBUILHON MUPaMUIbl U YMETh
MIPUMEHSATh UX TIPU PELICHUU 3a]1a4;

— HMETb NPEJCTaBICHUE O TeopemMe Djiepa,MpaBHUIIbHBIX MHOTOTPAaHHUKAX;

—  BIIQJETh MOHATHEM IUIOMIAIN TTOBEPXHOCTEH MHOTOIPAaHHUKOB ¥ YMETh MPUMEHSITH €T0 TIPH
pElIeHNH 3a]1aY;

— BJaJIeTh NOHATUSMU TeJa BpaleHus (IUIMHAD, KOHYC, map u cdepa), uX CeYeHHs U yMETh
MIPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

— BJIaJIeTh NOHATUSAMU KacaTelbHbIE MPSMbIE U IJIOCKOCTU M YMETh PUMEHSThH U3IPU
pelIeHuu 3a1a4;

— WMETh MPEJACTABICHUS O BIIMCAHHBIX M OMUCAHHBIX chepax v yMeTh MPUMEHSITh UX TPU
pelieHuy 3a1ay;

— BJaJIeTh NOHATUAMU 00BEM, 00bEMBI MHOIOIPAHHUKOB, TeJl BpallleHUs U IPUMEHSATh UX MIPH
pelIeHuN 3a/1a4;

— HMETh MPECTaBICHUE O Pa3BEPTKE IIMIMH/IPA U KOHYCa, IUIOIIAIA TOBEPXHOCTH NUIUHIPA U
KOHYCa, yMETb IPUMEHSITh UX MPU PELICHUH 3a/1a4;

— UMETh NMPEACTaBICHUE O TUIOMIAIU CHEPHI U YMETh MPUMEHSTH €0 MPHU PEUICHUH 3a/1a4;

— yMeTh peliaTh 3a7aui Ha KOMOWHAIIMU MHOTOTPAHHUKOB U TeJl BPAILlCHUS;

— WMETh MPEACTaBICHUE O 000U B IPOCTPAHCTBE U YMETh peliaTh 3a/1a4d Ha OTHOIICHHE
00BEMOB U TIJIOMIA/IeH TOBEPXHOCTEN MTOJAO0HBIX (DUTYD.

B nogceonesHoll scuzHu 1 npu uzyueHuu Opyux npeomemos:

COCTaBJISTh C MCIIOJIH30BAHUEM CBOMCTB T€OMETPUUYECKUX (DUTYp MAaTEeMaTHUYECKHUE MOICIH IS

pelieHusl 3a/ad MpakTUYECKOro XapakTepa W 3a/ad W3 CMEXKHBIX JUCHUIUIMH, UCCIEI0BATH

MOJIyYECHHBIC MOJICITN M HHTEPIIPETUPOBATH PE3YJIbTaT.

Bexmopul u koopounamur 6 npocmpancmee

— BnangeTs NOHATHSME BEKTOPHI U X KOOPAWHATHI;

— YMETb BBINOJHATH OTNEpaIMy HaJl BEKTOPAMHU;

— HCTIONIB30BATh CKAJSIPHOE MPOU3BE/ICHIE BEKTOPOB ITPH PEIICHUH 33/1a4;

— TPHUMEHATh YPaBHEHHUE IJIOCKOCTH, GOPMYITY PACCTOSHHS MEXKLy TOUKaMH, YpaBHEHHE
cdepsl pH pelIeHnH 3a1ay;

— TMPUMEHATH BEKTOPHI M METO]] KOOPMHAT B IIPOCTPAHCTBE MPH PEIICHUH 3a/1ad.

Hcmopu}l mamemamuKu
— Hmeth MMpEACTABJICHUEC O BKIIAJAC BBIJAAIOIIUXCA MAaTEMATUKOB B PAa3BUTUC HAYKU;
— IIOHHUMATb POJIb MATCMATUKHU B PAa3BUTHH Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METOMBI JOKA3aTEIbCTBA, IPOBOANUTE JIOKA3aTEILCTBO U BHIIOIHATH
OIIPOBEPIKEHHE;

— TPUMEHSITHh OCHOBHBIE METO/IbI PELLICHHSI MAaTEMATUYECKUX 3a/1a4;

— Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepH30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOLIEr0 MUPa U MMPOU3BEICHUN UCKYCCTBA;

— TPUMEHATHh MpOCTEHIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELIEHUH MaTeMaTHUECKUX 3ajiay;

— TIOJB30BAThCS NPUKIAJAHBIMU IIPOrpaMMaMH M MPOrPaMMaMHi CUMBOJIBHBIX BBIYMCICHUN IS
HCCIIeIOBaHUSI MATEMaTUYECKUX OOBEKTOB.

O6V‘I3IOUJPII>1C51 Ha 0a30BOM YPOBHEC INOJYYUT BO3MOKHOCTb HAYUHUTHCA:




Yucna u ¢vipasricenusn

— ormepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JorapupMm  UucIa,
TPUTOHOMETPHUYECKAsE OKPYKHOCTb, I'palyCHasl Mepa yIJa, BeJIMYMHA yTIJIa, 33JaHHOI0 TOYKOW Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TAHI€HC U KOTaHIEHC YIJIOB, MMEIOLINX
IIPOU3BOJIBHYIO BEJIUYMHY;

— BBINOJIHATH apU(pMETUYECKHE JEHCTBUS C LEIbIMU U PALlMOHAIBHBIMU YHCIAMU;

— BBINIOJHATh HECJIOKHBIE TPE0Opa30BaHUSl YHCIOBBIX BBIPAXKEHHUM, coAepKallux
CTETIEHU YHuCell, TH00 KOPHU U3 YHCel, TUOO Jorapu(Mbl YuCed;

— CpaBHMBATh pallMOHAJIbHbIC YHCIIA MEKIY COOOM;

— OLICHMBATbh U CPAaBHMBATh C PALMOHAIBHBIMU 4YMCIIAMM 3HAYEHHs LEIBIX CTCICHEH
yKcell, KOpHEN HaTypaJIbHOM CTENEeHU U3 YHUCE, JOrapu(pMOB YUCEI B IPOCTHIX CIyyasix;

— OLICHUBATb 3HAKU CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YTIIOB;

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

— BBIIIOJIHATH BBIUUCIICHUS [IPU PELICHUH 3a/1a4 IIPAKTUYECKOr0 Xapakrepa,

— BBIIIOJHATh IPAaKTHMYECKHUE pacueThl C HCIIOJIb30BAHUEM IIPH HEOOXOAMMOCTH
CIIPaBOYHBIX MAaTEPHUAJIOB U BBIYUCIIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTB PEaJIbHbI€ BEJIMUMHBI, XapaKTEPUCTUKU OOBEKTOB OKPY’KAIOILIEr0 MHUpa C
UX KOHKPETHBIMH YHUCIOBBIMU 3HAYEHUSIMY,

- UCIIOJIb30BaTh METOJbl OKPYIJIEHHS, NPUOIMKEHUS W NPUKUAKU TpU  PELICHUU
[IPAKTUYECKUX 3a/1a4 NIOBCEAHEBHOM KU3HU.

Ypasnenusn u nepasencmea

- Pemate pamumoHanbHble, TIOKa3aTeNbHbIE W JIorapu(MUYEeCKHe ypaBHEHHUS U
HEPaBEHCTBA, MPOCTEMNIINE HPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BaTh METOJbl PEIICHUS YPAaBHEHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIH «49aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ MHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUH
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB;

- BBITNIOJHATh OTOOP KOpHEW ypaBHEHHH WM PEleHUIl HEpaBEHCTB B COOTBETCTBHUH C
JIOTIOJTHUTEIbHBIMHU YCIOBUSMHU U OTPAaHUYECHUSMH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX IPEIMETOB:

- COCTABJISITh U PEIIAaTh YPABHEHMS, CUCTEMBl YPaBHEHUI U HEPABEHCTBA IPU PELICHUU
3ajjay APYrux y4eOHBIX NPEIMETOB;

- HCIIONIB30BaTh YPaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
MIPOCTEUIINX MATEMAaTUYECKUX MOJIEIIEH PEAIbHBIX CUTYALMI WM MTPUKIIAHBIX 33/1a4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIH IIPU DPEIICHUM YPAaBHEHMs, HEPABEHCTBA WU
CUCTEMBI pe3yJIbTaT, OLEHUBATh €ro MPaBIoNoA001e B KOHTEKCTE 3aJaHHOMN pealbHON CUTyallun
VI IIPUKIJIAHOM 3a/1a4yu.

Dynkyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (DYHKLHMS, aprTyMEHT M 3HAUYCHUE
byHKIMM, 00NacTh ONpeNelIeHUsT ¥ MHOXKECTBO 3HAUEHMHM (QYHKIHMH, Tpa@HUK 3aBUCHUMOCTH,
rpaduk GYHKIUHU, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pPACTaHUE HA YHUCIOBOM
IPOMEXKYTKe, YObIBaHME Ha YUCIOBOM IPOMEXYTKE, HauOoOJplllee U HauMEHbIEe 3HAYCHHE
(GYHKIMH Ha YUCIOBOM IPOMEXYTKE, MEepHOANYEecKass (YHKLUS, NMEPHOM, YeTHAs M HEUYeTHas
byHKINH,

- OINepUPOBATH MOHATUSAMU: CTEMEHHAs, Jorapumuyeckas U nokasareiabHas GyHKINH,
TPUTOHOMETpHUUYECKHE (DYHKINH;

- OTpeAEATh 3HaUeHHE (PYHKIMU [0 3HAUYECHUIO apryMEeHTa MpHU Pa3IMYHBIX croco0ax
3a1aHusl QyHKIUHY;



- CTPOUTH Tpa(pUKH N3YUEHHBIX (PYHKIIHUI;

- ONMHUCHIBaTh O TpaduKy M B MPOCTEHIINX ciaydasx 1o (opmyie MOBEACHUE U
cBoMcTBa (PYHKIMH, HAXOAUTH 10 TpaduKy (QYHKIIMK HAMOOJBIITNE M HAMMEHBIITUE 3HAYCHNS,

— CTpOUTHh OCKM3 rpaduka (GYHKIUH, YAOBIETBOPSIONUICH NPUBEICHHOMY Ha0Opy
yCIOBHA (IPOMEKYTKH BO3pacTaHus/yObIBaHUS, 3HAU€HUE (YHKLIUHU B 3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB, HYJIH QYHKIIUH U T.11.);

- pelmarb ypaBHEHMs, IPOCTEHIIME CHCTEMbl YpaBHEHHUH, MWCIIONb3Yysl CBOWCTBA
¢GyHKUMH ¥ UX rpaduKoB.

B noBceaHeBHOM KU3HU U IPU U3YyUEHUU JAPYTUX YUEOHBIX MPEIMETOB:

- onpeneNnaTh Mo rpaukaM M HCHOJB30BATh Ul pEIEHHs NPUKIAJHBIX 33734
CBOMCTBa peajbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOIbIIME W HAMMEHBIINE 3HAYCHUS,
IPOMEXYTKH BO3paCTaHMs U yObIBaHUS (PYHKIIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUUECKOW CUTYaLlUH;

-OIpenesaTh N0 rpadukamM MNpOCTEHIINE XapaKTEPUCTUKHU IMEPUOJUYECKHX IPOLIECCOB B
0610JI0THUH, SKOHOMUKE, My3bIKE, PaIUOCBS3H U JIp. (aMILTUTYAa, IEPUO U T.I1.)

dnemenmol mamemMamuyecKo2o aHanu3a

- OmnepupoBarh MOHATUSAMHU: MPOU3BOIHAS (PYHKUIUH B TOUKE, KacaTeslbHas K rpaduky
GyHKIUH, TPOU3BOIHAS QYHKIUY;

- BBIUUCIIATh  NPOM3BOJHYK)  OJHOWIEHA, MHOIOWIEHa, KBAJApPaTHOIO  KOPHS,
IPOM3BOJIHYIO CyMMBbI (DyHKIIHIA;

- BBIUUCIIATh MPOU3BOJHBIC 3JEMEHTAPHBIX (QYHKIHMA M MX KOMOWHAIUH, HCIIONB3YS
CIPaBOYHBIE MaTEPHUAIIbI;

- UCCIIeZIOBaTh B MPOCTEHUHIMX cly4yasX (YHKIMA Ha MOHOTOHHOCTb, HAXOAWUTh
HauOONbIINE ¥ HAUMEHBUINE 3HAYCHUS (QYHKUUH, CTPOUTHh TpapuKd MHOTOWICHOB U
NPOCTEHIINX pallMOHAIBHBIX (DYHKIMIH ¢ MCTI0JIb30BaHUEM allapaTa MaTeMaTHYEeCKOr0 aHaJIN3a.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX PEIMETOB:

- pemarh MpUKIaJHble 3aJa4yd U3 OHOJOruH, (PU3UKH, XUMHUU, SKOHOMUKH U JPYTHX
IPEMETOB, CBA3aHHBIE C UCCIIEJOBAHUEM XapaKTEPUCTHK peallbHBIX MPOLECCOB, HAX0XKIEHUEM
HauOOJBIINX U HAMMEHBIINX 3HaYEHUH, CKOPOCTH U YCKOPEHHUS U T.I1.;

- MHTEPIPETUPOBATH MOTYUYEHHbIE PE3YIIbTATHI.

Teopusa eéepoamnocmeii u cmamucmuka, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMU OMUCATENLHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apudmeTrHdecKkoe, MeInana, HanooJIbIlee U HauMEHbIIee 3HAUYCHNS,

- OTICpUPOBATh TOHATHUSMHU: YaCTOTAa M BEPOSTHOCTh COOBITHS, CIyYalHBIA BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOSITHOCTUA COOBITUM HA OCHOBE MOJICYETA YHCIIA UCXOJIOB.

B noBcenHEeBHOM XU3HU U TIPU U3YUYECHUU IPYTUX MPEIMETOB:

- BBIYUCIISITH WJIH OIIEHUBATh BEPOSTHOCTH COOBITHI B PeaIbHOM KU3HH,

- BBIOMpATH MOJIXOASIINE METOIBI IPEICTABICHHS U 00paOOTKU JaHHBIX;

YMETh PellIaTh HECJOKHBIE 3aJ]a4l Ha MMPUMEHEHHE 3aKOHA OOJIBIIUX YHUCEN B COIIMOJIOTHH,
CTpPaxOBaHHH, 3JPABOOXPAHCHHM, OOECTICUCHHH O€30MaCHOCTH HACEJICHHUS B YPE3BBIYAHBIX
CUTYyaIUsX

Texcmoewie 3a0auu

— Pemars 3aaun pa3HbIX TUIIOB, B TOM YHCIIE 33J]a4 MOBBIIEHHON TPYAHOCTH;

— BBIOMpATh ONTUMAJIBHBIA METOJ PELICHUS 3aJjaul, pacCMaTpUBas Pa3InuHble METObI;

— CTPOUTb MOJIENb PELICHUS 3aa4H, IPOBOAUTH J10KA3aTEIIbHbIE PACCYKACHUS;

— pemiaTh 3a/1a4u, Tpedylomue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUH, BEIOOpa
ONITUMAJILHOTO PE3yJIbTaTa;



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

— TEepPEeBOAMTH MPH PEUICHUH 33a1a4 HHPOPMAIIHIO U3 OJHON (OPMBI B IPYTYIO, UCTIONB3Y S
IIpU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, IpauKu, TUarpaMMsl;

B noseceonesHoll scusHu U npu u3yHeHuu Opyeux npeomemos:

— peliaTh NpaKkTHYECKUE 3a/1a4M U 33/1a4M U3 JPYTUX 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 HAXOXKJICHHE T€OMETPHUECKMX BEIMYMH IO o0pasuaM WiIn
JIrOpUTMaM;

- nenaTh (BBIHOCHBIE) IUIOCKUE YEPTEXU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

- W3BJICKaTh, HHTEPIIPETUPOBAThH U MPEOOPa30BBIBATH HHPOPMALINIO O TEOMETPHUYECKIX
¢durypax, IpeAcTaBICHHYO Ha YepTexax;

- OPUMEHATh TreoMeTpuueckue (GakThl s pelleHus 3ajad4, B TOM  YHUCIE
MPEIOIArafoIIuX HECKOIBKO [IaroB PemieHs;

- OIMCHIBATh B3AaUMHOE PACTIONIOKEHHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

- (GbopMyIMpOBaTh CBOMCTBA U IPU3HAKU QUTYD;

- JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKIACHNUS;
BJAJIeTh CTAaHAAPTHON KiaccupUKalMeld MOPOCTPAHCTBEHHBIX (Uryp (MHpaMuIbL,
IIPU3MBI, TApaJUIEICIUIIE Ib);

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

- BBIUUCIISATh PACCTOSHUS U YTJIbI B IPOCTPAHCTBE.

B noBceHEeBHOI KU3HU U TTPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- HCTIOJIh30BaTh CBOMCTBA TEOMETPHUECKUX (PUTYpP JUIS PEHICHUS 3a/1a4 MPaKTHIECKOTO
XapakTepa M 3aJ1a4 U3 Apyrux o0sacTeil 3HaHUi.

Bekmopul u koopounamut 6 npocmpancmaee

— OmnepupoBath MOHATHSAMH JI€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIh
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKaIsIpHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;

— HaXOJUTh PACCTOSHUE MEXIY ABYMsI TOYKAMH, CYMMY BEKTOPOB M TPOW3BEICHUE
BEKTOpPA Ha YHCII0, YTOJI MEXTy BEKTOPaMH, CKAISIPHOE IPOU3BEACHHE, PACKIIAIBIBATH BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- pelaTh MPOCTeHIINE 3aJa4i BBEACHUEM BEKTOPHOTO Oa3uca.

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

Dnemenmol meopuu MHOMHCECE U MAMEMAMUYECKOU J102UKU

JocTtrxenne pe3yapTaToB

— CB0060JHO OMepUpPOBaTh MOHATUSAMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IIepecedeHue, 00beIMHEeHNE U Pa3HOCTh MHOXKECTB, YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ, OJYHUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, rpaduaecKoe MpeICTaBICHUE MHOKECTB Ha KOOPIMHATHON TIIOCKOCTH;

— 3aJjaBaTh MHOXXECTBA MEPEUHUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM;



OIIEpPUPOBATH MOHATUSMHU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUS, IPUUNHA, CIIEJICTBUE, YACTHBIN ClTydail OOLIET0 YTBEPKIEHUS, KOHTPIPUMED;
IIPOBEPATH MPUHAJIEKHOCTD JIEMEHTa MHOXKECTBY:;

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

IIPOBOAMTD JJOKA3aTeIbHbIE PACCyKIEHUS 111 000CHOBAaHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opyux 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
JIOKa3aTeJIbCTB U IIPU PELICHUH 3a1a4.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

HCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK M SI3BIK JIOTUKH JJIsI OMTUCAHUS 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 YHUCII0, KOPEHb CTETIEHH N, IEUCTBUTENBHOE YUCIIO0, MHOKECTBO
JEHCTBUTEILHBIX YHCEJ, TeOMETPUUECKAsi HMHTEPIPETAIHSI HATYPATbHBIX, IIEJIBIX,
palMOHANbHBIX, IEMCTBUTEIBHBIX YHCEIT;

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

MEPEBOIUTH YKCIIA 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 JICHCTBUTEIIbHBIE YK CIIa PA3HBIMU CITIOCOOAMH;

YHOPSA0YUBATh YKCIIA, 3aMCaHHbIE B BUJIe OOBIKHOBEHHOMN U IECATUYHOM ApoOu, Yncia,
3aMMuCcaHHbIe ¢ UCTIOIB30BaHNEM apu(PMETUIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
Ootpire 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu 1 UCIIOJIB30BaTh UX MPHU PEIICHUH 33724,
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BRIPAXKEHUI, COJIEpKAIINX ACHCTBUTEIbHBIC
YHUCia, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJTHSITh CTAHIAPTHBIE TOXKICCTBEHHBIE TIPE0OPa30BaAHUS TPUTOHOMETPHUECKUX,
norapu()MHUUECKHX, CTETIEHHBIX, HPPAIIMOHATBHBIX BHIPAKEHUH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJHATH U OOBSCHATH CPaBHEHHE PE3YJIbTaTOB BBIYUCICHUN NIPU PEIICHUU MPAKTHYECKUX
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 Ccroco0aMy  YHCJIOBBIE BBIPpAKCHUA TIpU PCUHICHUU

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



CBOOO/THO OTIEPUPOBATH YHUCIOBBIMUA MHOKECTBAMU IIPH PEIICHUH 331a4;

MOHUMATh MPUYUHBI K OCHOBHBIE HJICH PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIaJIETh OCHOBHBIMHU TOHSATHSIMH TEOPHH ACTUMOCTH MIPH PEIICHUN CTAHIAPTHBIX 33124
UMeTh 0a30BbI€ MPECTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHUCET;

CBOOO/THO BBITIOJIHATH TOKIECTBEHHBIE IPEOOPa30BaHMSI TPUTOHOMETPHUYECKHUX,
norapu(MHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIasneTh popmyioit 6mHomMa HetoToHa;

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

MIPUMEHSTH MPH peIeHuH 3a71ad Mamnyto teopemy Depma;

YMETb BBINOJIHATH 3aIMCh YHCJIa B TO3UIIMOHHON CUCTEME CUUCIICHUS;

MIPUMEHSTH 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 33/ay;

MPUMEHSTH MPH pemeHnd 3a1ad OCHOBHYIO TEOpEMY areOpsl;

IPUMEHATh IPU PEUICHHH 3aaad IpocTreiinne (YHKIMUA KOMIUIEKCHOW IIEPEeMEHHON Kak
reOMETPUUECKUE TPEOOpa3OBaHHUA.

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

CB000/1HO OMEpUPOBATh MOHATUSMH: YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPAaBHEHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBISIOIIEECS CIECICTBUEM JIPYTrOr0 YPaBHEHUS, YPAaBHECHUS,
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 OCHOBHBIMHU THIIAMH [T0OKa3aTEIbHBIX, JOTapUPMUUECKUX, UPPALIMOHAIBHBIX,
CTEIIEHHBIX YPABHEHU U HEPABEHCTB U CTAHJAPTHBIMU METOJAMU UX PELICHUN U IPUMEHATH
WX TIPU PELICHUH 33/1a4;

IIPUMEHATH TeopeMy be3y k peneHuio ypaBHEHUI;

IIPUMEHATh TeopeMy Buera [uist perieHns HeKOTOPBIX YPaBHEHUH CTEIIEHHU BBILIE BTOPOI;
MIOHUMAaThb CMBICI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIBHBIX ITPE0OPa30BaAHUAX
YPaBHEHUU U yMETh UX JI0KA3bIBaTh;

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

MCMOJIb30BaTh METOJI MHTEPBAJIOB JUIS PELLICHUS HEPABEHCTB, B TOM YHCIIe APOOHO-
palMoOHaIbHBIX U BKJIIOYAIONIUX B c€0s1 MppalliOHAIbHbIE BBIPAKEHMS,;

peuiath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U X CHUCTEMBI C lTapaMeTpaMu
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 PEILICHUH YPAaBHECHUNA U
CUCTEM ypaBHEHUI

B nogceonesHoil scuznu u npu uzyueHuu Opyux npeomemos:



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

—  BBIIOJHATH OLIEHKY NPaBA0ONOA00Ms Pe3yIbTaTOB, NOJYYaeMbIX IIPU PEIICHUH Pa3IMYHbIX
YPaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3aa4 APYTHX YUEOHBIX TPEIMETOB;

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

— COCTaBJIATh YpPaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCBIBAIOINE PEATIbHYIO CUTYalUI0
WM NIPUKJIAHYIO0 33Ja4y, MHTEPIPETUPOBATh NIOJyUEHHBIE PE3YJIbTATHI;

UCIIO0JIb30BaTh POTrPAMMHBIE CPEACTBA IPU PEIIEHUH OTAEIbHBIX KIACCOB YPaBHEHUH 1

HEPABEHCTB

— cBOOOJIHO OIpeNENATh TUIl U BEIOMPAaTh METO/1 PEIICHHUs TOKa3aTEIbHbBIX U
norapu(pMHUUECKUX YpPaBHEHUN 1 HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKHUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO pellaTh CUCTEMbI JIMHEMHBIX YpaBHEHUH;

— pelaTh OCHOBHBIE THUIIbI YPaBHEHUI U HEPABEHCTB C apaMETPaAMU;

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

— HUMETb NIPEACTABIEHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTETICHHBIMHU.

Dyukyuu

JlocTrkeHus pe3yJIbTaToB:

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (YHKINH,
00J1acTh ONpeeNIeHHsI U MHOXKECTBO 3HaUeHUH (QYHKIMHU, IpadUK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYIM GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YUCIOBOM IIPOMEKYTKE, HAaMOOJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(YHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, eproandeckast QyHKIHs, Iepuol, YeTHAs U HeUeTHAs
(GYHKIMU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHUH 3a/1a4;

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

— BJaJIeTh NOHATUSAMH MOKa3aTelbHasl PYHKIMS, SKCIIOHEHTA; CTPOUTh UX TpadUKHU U YMETh
IIPUMEHSTH CBOICTBA MOKa3aTeIbHON (PYHKLIMH MIPH PEILICHUH 33]1a4;

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

—  BJIQJIETh HNOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH MX TPAPUKH U YMETh
MIPUMEHSATH CBOICTBA TPUTOHOMETPUYECKUX (PYHKLUHI NMPH peIIeHUH 3aa4;

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

— TPUMEHATH IPU PEIIeHUH 3aa4d CBOICTBAa (PYHKIMNA: YETHOCTh, IEPUOIUYHOCTD,
OTrPAaHUYEHHOCTB;

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

—  BJIQJIETh NOHATHSIMHU YHUCIOBAs MOCIEI0BATEILHOCTD, apU(PMETHUECKas U TeOMeTpUIecKas
MIPOrpeccusi;

— TPUMEHATH 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).



Coneprxanue TUCHMIIAHBI (2654.)
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 «Omnpenenenue 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 BbIpaXkeHU». DopMyiisl
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 W rpadpuk. Bzaumuo oGparnble ¢yHkuuu. IlokasarenbHas
¢yHkuus, ee cBoicTBa M rpaduk. Jlorapmpmuueckas (yHKIHS, ee CBOWCTBA W Tpaduk.
[Tpaktuueckas pabora Ne 9 «CreneHHas, mokasareibHas W Jjorapupmuueckas (QYHKIHN.
OO6mme cBoiicTBa Tpuronomerpuueckux (GyHkuid. CoiicTBa QyHKIMM Y = COSX U ee rpaduk.
CsoiictBa ¢yHkmuu Y = SinNX u ee rpaduk. CBoiictBa ¢GyHkmmm Y = tgX u ee rpaduxk.
[Ipaktuyeckas padora Ne 10 « Tpuronomerpudeckne QyHKIUN.

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCHIIBHBIE ypaBHEHHMsT W HepaBeHCTBAa. MppaumoHanbHble ypaBHeHuUs. lIpakTtuyeckas
pabora No 11 «Mppauuonansusie ypaBHeHus». llokazarenbhHbie ypaBHeHHs. [lokazarenbHbie
HepaBeHcTBa. CHCTEMBI IMOKa3aTeIbHBIX YPAaBHEHHIM U HepaBeHCTB. [IpakTuueckas padora Ne 12
«IlokazaTenpHble  ypaBHEHUSS W HEpPaBEHCTBa».  JlorapupMudeckue  ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. [IpakTnueckas padora Ne 13 «Jlorapudmudeckue ypaBHEHUS
Y HEPaBEHCTBay». YpaBHEHUE COSX = a. YpaBHeHue SiNX = a. Ypasuenue tgX = a. [Ipakrudeckast
padora Neld «IlIpocreiimme TPUTOHOMETPUUYECKHE ypaBHEHHUS». [PUTOHOMETPUUYECKHE
ypaBHEHHUs, CBOJAIIMECS K KBaapaTHbIM. OIHOpOIHBIE ypaBHeHUs. PelieHue ypaBHEHMIA
pa3ioxkeHueM Ha MHoOxuTenu. llpaktuueckas pabora Ne 15 «TpuroHomerpuueckue
ypaBHeHus». [IpakTudeckas padora Ne 16 «Torosas pabora 3a 1 cemectpy.

JJIeMEeHThI MATEeMATHYeCKOro aHaau3a (3 4.)
[TonsiTve MPOU3BOIHOM, TPOM3BOIHAS cTeneHHO QyHkiuu. [TpaBuna quddepenurpoBanus.



Koncyabranuu (44.)
2 cemecTp

DJieMeHTbl MaTeMaTH4YeCKOro anajau3a (rnpojosokenue) (38 u.)

Boruncnenne npousBonaHbiX. Ilpaktnueckas pabota Ne 17 «BbrunmcineHue npou3BOIHBIXY.
[Tpon3Bo/IHBIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKUUH. BbluncieHue Mpou3BOAHBIX Pa3IUYHBIX
¢ysakumid. ['eomerprueckuii M (HU3NIECKHA CMBICT MPOU3BOAHOM. [IpakThueckas pabora Nel8
«l'eomerpuueckuil 1 (pU3NUECKUN CMBICT NMPOU3BOAHOI».Bo3pactanue u yObiBaHHE (QyHKIUH.
OkcrpemyMmbl GyHkmuu. [Ipaktiueckas padora Ne 19 «MccnenoBanue (GpyHKIMH ¢ TOMOIIBIO
npou3BoHOW». [IpuMeneHne mpou3BoaHONW K mocTpoeHHto rpaduxoB ¢ynkuuii. Iloctpoenne
rpaduxoB Gpynkumii. Haubombiiee u Hanumenbiee 3Hauenne Gpynkuuu. [lpakruueckas padora Ne
20 «IToctpoenue rpadukoB ¢pyHkiuii».IleppooOpasHas, mpaBuiia HaX0XKIEHUS EPBOOOPA3HBIX.
[Inomane KpHUBOJMHEHHON Tpameluud W uHTerpai. BeranciieHne uHTerpanos. [Ipakthueckas
pabora Ne 21 «BplyncieHue MHTErpajioB». Beluncienue miomaneil ¢ MOMOIIbI0 MHTETPaioB.
[Tpaktudeckas padora Ne 22 «BerauciieHue iomaei ¢ IToMOIIbI0 HHTETPAJIOBY.

CTaTucTHKA U TeOpPUS BepPOSATHOCTEH, KOMOMHATOpHUKA (24 4.)

IIpaBwiio mpousBeneHMs, IEPECTAHOBKU. Pa3MeleHus, coueTaHus U MX CBOMCTBA. 3ajadyu Ha
MOJCYET YMCiIa MEPECTAHOBOK, pa3MElleHHl M codetaHuid. bunom Herotona. IIpaktuueckas
pabora Ne 23 «lIlepectanoBku, pasmerieHuss U coueTaHus». CoOBITUS U MX KOMOMHAIUH.
BepositHocTs  coObiTus. CnokeHue BeposiTHocTed. HesaBucumble COOBITHS, YMHOXKEHHE
BeposiTHOCTer. Ilpaktuueckas pabora Ne24 «BepostHocThy». CitydaiiHble BEJIWYHHBI.
LlenTpanbpHBIC TEHIESHIIUN U MEPHI pazdpoca.

TekcToBble 3a71aun (4 4.)
3ajaun Ha JBWOKEHHWE. 3a/1auyl HAa CMECH, CTUIaBbI, KOHIICHTPAITHIO.

IIpsimble U MI0CKOCTH B pocTpaHcTBe (28 4.)

AxcuoMbl ctepeomeTpun. IlapamienbHOCTh NpPSIMBIX, OPAMONM M IUIOCKOCTU. B3amMmHoe
pacroyIOKEHUE MPAMBIX B IMPOCTPAHCTBE, yTrOJ MEXKIY ABYMs HOpPSMBIMH. 3aJadyd IO TeMe
«B3anMHOEe pacnonokeHue MNpPSAMBIX B IPOCTpaHCTBE». llapamienbHOCTh IIIOCKOCTEH.
[Tpaktuueckas pabora Ne 25 «IlapaminenbHOCT, TPSAMBIX M IUIOCKOCTEH». Terparap u
napajiesienunes. 3aja4n Ha ocTpoeHue ceueHnid. [Ipaktudeckas padora Ne 26 «Iloctpoenue
ceueHui». llepneHauKyIapHOCTh MPAMOM M IJIOCKOCTH. lleprneHnuKyisp W HakJIOHHas, yro
MEXy IpPSIMOM M IUIOCKOCTBIO. J[BYIpaHHBIM yroj, NepneHAUKYJISpHOCTh IUIOCKOCTEH. 3agaun
nmo Teme «lleprneHauKyIIpHOCTh NPSIMBIX W IUIocKocTei». IIpaktmueckass pabora Ne 27
«lIepneHIMKyYJIIPHOCTE IPSIMBIX U INIOCKOCTEW.

MHororpaHHMKH U KpyrJible Tejia (36 4.)

[TonsTHE MHOrOrpaHHMKa, MpU3Ma. 3a7ayd Ha BBIUMCIIEHUE IUIOIAAM MOBEPXHOCTH U 00beMa
npusmbl. [lpaktudeckas pabora Ne 28 «Ilpmsma». [lupamupma. IlpaBuibHas mnupaMuza.
VYceueHHas nupamuja. 3aJaud Ha BBIYMCICHHME IUIOLIAIN MOBEPXHOCTH U 00BbeMa IMHpPaMHJIBI.
[Ipaxtuyeckas pabora Ne 29 «IIupamunay. IlpaBunbHbsie MHOTOTpaHHUKH. L{mmmaap. 3anaun Ha
BBIUUCIICHUE IUIOIAAM TOBEPXHOCTH M oObema muiauHiapa. I[Ipaktuueckas pabora Ne 30
«ununap». Konyc. 3agaun Ha BbIUMCICHHE IUIOLIAJM TOBEPXHOCTH U 00bEMa KOHYca.
[Tpaktuueckas padora Ne 31 «Konyey». Chepa, map, ypaBHeHue chepsl. [Inomans noBepxuoctu
chepsnl, 00beM I1apa U €ro yacTel. 3aJauu Ha BBIUKCICHUE TUIONIAIeH TOBEPXHOCTH U 00BEMOB
MHOT'OI'PaHHHUKOB U KPYTJIBIX TEII.

HUctopust Matematuku. MeToabl MmaTeMaTuku (2 4.)



Uctopusa matematuku. MeTo1bl MaTEMaTUKU

CamocrositeibHas padora (2 4.)

KoucyabTanuu (44.)

IIpomexyTouynas arrectanus (4 4.)
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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 npoduibHbIN 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 /1.B. Smenko, M.A BomukeBud u 1p./moj 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 ki1, — 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-TETeKOMMYHUKANMOHHOM 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  HEMPEpPBIBHOTO  MAaTeMaTH4YeCKOTO
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 (0Opa3oBaTeIbHbI MATEMAaTHUECKHIA CalT).
. 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 (memaroruveckas Mmactepckas, ypoku B lHTepHETE M qpyroe).

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 (caliTel « QHIHUKIONIEANIA»).

Y4yeOHo — TeMaTHYEeCKUH IIJIaH

Homep Tema KoanuectBo
TeMbI 4acoB
1 cemecTp
1. BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 12
2. DieMeHThl TEOPUU MHOXKECTB MIMAaTEMaTUYECKOMN JIOTUKU 4
3. UYucna v BbIpayKEHUS 18
4. OCHOBBI TPUTOHOMETPUU 26
5. DyHKINUN 20
6. YpaBHEHMsI U HEPABEHCTBA 36
7. DieMeHThl MaTeMaTHYECKOro aHaJIn3a 3
8. Koncynprarmu 4
9 ®dopma npoMeKyTOuHON arTecTaunu — AuddepeHrnpoBaHHbIN
3a4er
2 ceMecTp

10. DJIeMeHTBl MaTeMAaTHYECKOTO aHan3a (TIPOJI0JDKEHHE) 38
11. CraTucTHKa M TEOpHsI BEPOSTHOCTEH, KOMOMHATOPUKA 24
12. TexkcToBbIe 3a1a4u 4
13. [TpsiMble U TJIOCKOCTH B TPOCTPAHCTBE 28
14, MHOTOrpaHHUKHU U KPYTJIbIE Tella 36
15. Hctopust MaTeMaTHUKH, METO/IbI MATEMATHUKHU 2
16. CamocrosTenbHas pabora 2
17. Koncynbranun 4
18. ITpoMexyTouHas aTTeCTalHs 4
19. dopmMa NpoMeKyTOUHON aTTEeCTALUU - IK3aMeH

Hroro 265




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.®.byty3os, C.b.Kagomues, JI.C.Kucenésa, D.I".ITo3nsk. I'eometpus.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 HEKOMILUIAHAPHBIM pazHoobOpasue 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
[Tpaktryeckas padora Ne 2 «CkansipHOE IPOU3BEICHUE
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 QyHKIUNB 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 «CreneHHas, 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. AHAIM3UPOBATE
36 OO6mme CBOMCTBA TPUTOHOMETPUUYECKHIX (DYHKITHI , 7103 TnoBejieHre QpyHKIMii Ha P3
§ 40, Pa3IUYHBIXy4acTKaxX P3
Ne 711 | obnactu ornpenenaeHus..
Yer,
712
@),
37 CaoticTBa ()yHKIMH Y = COSX U ee rpaduk 713 (2)
§41, Ne P3
723
Yer,
724
38 CaoiicTBa GyHKIMHU Y = SINX U ee rpaduk (2),




725 (2)

§42, Ne P3
735
4er,
736
(2),
39 CpoiicTBa GpyHKIMH Y = tgX 1 ee rpaduk 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 PaBHOCWIIbHBIE YpPaBHEHUS U HEPABEHCTBA 4yeT npeoOpa3oBaHus, BBITIIOJIHCHHUS 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 [Toka3zaTenbHble HEPABEHCTBA 232 yer | HAXOKIACHUS KOPHCH _ YHACJI€ B  CUTyallUUu P3
46 Cucrembl NOKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB § 14, | YPaBHEHHMH 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
JJleMeHTBhI 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 ITpaBuia quddepeHippoBanms (2), YO, P3




811

(2),
814 (1)




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 JeiicTBHEe 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 JNEUCTBUE TIOCTE €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 miomaaeil ¢ moMoIbl0 HHTETPaJIoB ) P3

[Tpaxtrueckas padorta Ne 22 «Bpryucienue miomnaaei c | -
79 IOMOIIbIO UHTETPAJIOBY 113
CTaTHCTHKA ¥ TeOpHs BEPOSITHOCTEl, koMOMHaTOpHKa (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 Pa3IUYHBIX TTO3UIIAN 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 X YUCIOBBIX
XapaKTEPUCTHK.

COTPYAHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TekcroBbie 3aaauu (4 4.)

Koncne
92 3ajgaun Ha IBUKEHUE KT P3
Koncne
93 3ajauu Ha CMECH, CIUJIaBbl, 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 [TapannenbHOCTh NPSAMBIX, PSIMOU U INIOCKOCTH 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 ACSTEIIBHOCTHA P3
I1.10- omnpeAesieHue MPSIMOH,
11 MEPIEHIUKYIISIPHON K
Ne 51, | IIIOCKOCTH; OOBACHATD, YTO
98 [TapannenbHOCTb MIOCKOCTEN 52 TaKOCHEPIICHAUKYJISAP U 9TO P3
[TpakTidaeckast pabora Ne 25 «IlapamienbHOCTh MPSAMBIX | - TaKO€ HAaKJIOHHAs.
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 3ajad.
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 TETPasAp Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBACTCS
143, CEUYEHUEM TETPAdAPa. YO
104 150 OOBbsCHATD, Kakas puUrypa P3
JIByrpaHHBIN yroJi, NepueHIUKYIAPHOCTD IIJIOCKOCTEN [1.22- Ha3bIBACTCS IBYTPAHHBIM
24 YIJIOM U KaK OH
Ne nU3MepseTcs.
167,17 OOBACHITD, UTO HA3BIBAETCS
105 1 YTJIIOM MEKIY P3
Pemenne 3amau no Teme «llepnenaukynsipHocts | KoHcme | TEPECCKAIOITMMHUCS
IPSIMBIX U IIJIOCKOCTEN» KT IUIOCKOCTAMM, KaKne
106 JeKIuu | MII0CKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MepIEHIUKYISIPHBIMU;
(bopMyIHpOBATH TEOPEMY O
MpU3HAKENIEPIICH IUKYISIPHO
CTH JIByX IIJIOCKOCTEH.
[IpuMeHATh U3y4eHHbIE
[Ipaxtuyeckas padora Ne 27 «IleprieHAUKYIAPHOCTD YTBEPKACHHUS IIPU PELICHUU
107 MPSIMBIX U TIJIOCKOCTE» 3a;ad. I13
MHoOrorpaHHHKH U Kpyr.ible Tejaa (36 u)
[1.27,3 | ®opmynnpoBaTh PeryasitTuBHbIe:
0 OINpEEIICHUE U IPUBOJIUTH | BHOCHUTH
Ne 220, | mpumMepsl MHOTOTPAaHHUKOB. | HEOOXOIUMBIEC YO
108 [ToHsiTHE MHOTOTpAHHUKA, IPU3MaA 229 PopMyaupoBaTh KOPPEKTUBHI B P3




3amaur Ha BHIYHMCIICHHE TIOIIAIA TOBEPXHOCTH U I1.76 ompeJieJIeHUue U N300paXkaTh | JEHCTBUE MOCIE €T0 YO
109 2 | o0beMa npu3Mel Ne 222 | npuzmy. @opMynupoBarthb 3aBEpUICHMSI Ha P3
110 2 | Ilpaktnueckas padota Ne 28 «IIpuzmar - ompeJieJIeHUuE U N300paXkaTh | OCHOBE yueTa I13
I1.32 MUpPaMUy, YCEUCHHYIO XapakTepa clIeTaHHbIX
Ne nupamuay. opMyIHpoBaTh | OMHUOOK.
241,24 | onpenenenue u uzodpaxats | [lo3HaBaTeabHbIE:
111 2 | [lupamuna 2 IIPaBUJIbHBIE MIPOBOJIUTH CPABHECHHE P3
I1.33 MHOTOTpaHHUKH. Pemats U KJIaCCU(PUKALIHIO 10
Ne 3aJja4i Ha BBIUYMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miIomaau MOBEPXHOCTH " KOMMyHI/IKaTI/IBHbIe:
112 2 [IpaBunbHas mupaMuia 9 00BEMOB pPa3TUIHBIX YUYHUTBIBATh Pa3HbIC P3
11.34 MHOTOT'PaHHHUKOB. MHEHHUS U CTPEMUTHCS VO
113 2 YceueHnHas nupamuaa Pacno3zHaBaTbMHOTOrpaHHU | K KOOPAWHALUU P3
3ajady Ha BBIYMCIICHHE IIJIOIAIN TOBEPXHOCTU U I1.80 KH, Ha 4ePTEeXKaX, MOJCIAX | PA3IUYHEIX NIO3ULUH B YO
114 2 | o0bemMa nmupaMuIbl 1 B p€aIbHOM MHUDC. COTPYAHNIECTBE P3
115 2 | Ilpaktuyeckas padota Ne 29 «Ilupamunay - Monenuposats yciosue OLIMOOK. I13
[1.35- | 3a/a4M M C TIOMOIIBIO
37 yepTexka WU PUCYHKa,
MIPOBOJTUTH
JIOTIOJTHUTENbHbIE
MOCTPOESHHUS B XOIC
pemenus.. [Ipumensats
W3y4YEHHBIE CBOMCTBA
reoMeTpudeckux puryp u
dhopmyn 11 pereHus
reOMETPUYECKUX 3324 U
3a7a4 C MPAKTUYECKUM YO
116 2 | IIpaBuspbHBIE MHOTOTPAHHUKHU COJIEP/KaHUEM. P3
Humaap I1.59, OO0BACHITEL KaKO€E TEIIO0 PeryasitTuBHbie:
117 2 60, 77 | Ha3pIBaeTCS LUIMHIIPOM, BHOCHUTD P3
3agauM Ha BBIYMCICHHE IUIONAAM MOBEpXHOCTH u | Ne 524, | KOHYyCOM H Kak HEOOXO0IMMbIC
118 2 | oObema muIMHApa 529 Ha3bIBAIOTCS UX JJIEMEHTHI, | KOPPEKTUBHI B P3
119 2 | Ilpaktuueckast padora Ne 30 «L{umunap» - n300pakaTh LUIUHID, JieificTBrE MOCIIE €ro I13
120 2 KOHyc I11.61- KOHYC U UX CCUCHUS, 3aBEpLICHUS HA P3




63 HAXOJUTh IUIOMIA/b OCHOBE ydeTa
Ne OOKOBOH, MOJIHOM XapakTepa ClIeIaHHbIX
553,55 | moBepxHOCTH M 0OBEMA OIINOOK.
5 LHWIMHAPA U KOHYCA. Ilo3naBartenbHbIE:
3ajaun Ha BbIYMCIEHHME IulomaAu mnoBepxHocTH u | I1.81 Pemrate 3a1aun Ha [IPOBOJUTH CPaBHEHHE YO
121 2 | oObema KoHyca Ne 558, | BbIUMCIIEHUE U U KJIacCU(UKALIHIO 10 P3
122 2 | Ilpaktuueckas padora Ne 31 «Konycy» - J10Ka3aTeNbCTBO, 3aJaHHBIM KPUTEPHSM. 13
Cdepa, map, ypaBHeHHE CHEpHI [1.64,6 | cBs3aHHbIe ¢ UMIUMHAPOM U | KoMMyHuKaTUBHbBIE:
SNo KOHYCOM. Y4YHUTBIBAaTh Pa3HbIC
123 2 576 dopmynupoBaTh MHEHUS U CTPEMUTHCS P3
[Tnomane moBepxHocTu cdepbl, 00beM mmapa u ero | [1.68,8 | ONPCICICHUA chepsr n K KOOpJAWHALIMA
yacrei 2 niapa, uX 3JIEMEHTOB; Pa3NUYHBIX NO3ULIUHN B
124 2 83 00BICHSTD, YTO COTPYIHHUYCCTBEC P3
- MIPUHUMAETCS 32 IUIOLIAlb OLINOOK.
chepsl 1 Kak OHa
BBIPAYKAETCSI UEPE3 pPauycC
cdepsl; pemaTh NpoCThie
3a/1a4M, B KOTOPBIX
¢burypupyoT KoMOUHaUU
MHOTOTPaHHHUKOB U TEI
3aaun Ha BBIUKCIICHHE IJI0La/Iel TOBEPXHOCTU U BpalleHUS.
125 2 | 00beMOB MHOTOTPAaHHUKOB M KPYTJIbIX Tell P3
HUcropus maremaTuku. Meroabl MaTeMaTuKH (2 4.)
126 ‘ 2 ‘ Wcropus matematuku. MeTo1bl MaTeMaTUKU -
CamocrosiTesibHas padora (2 4)
Ne Tema Kox. Bunst pabot ®dopma Cpok cnaun




n/n

qacCoB

OTYECTHOCTHU

Maremaruka B HayKe, TEXHUKE,

SKOHOMUKE, HH(POPMAIIMOHHBIX

TEXHOJIOTHAX U MPAKTHIECKON
JIESITETLHOCTH

IToaroroska cooOeHus

cooO1eHne

Man

[Tpu opopmuennn padoyei mporpaMmbl ObLIH HCHOIB30BAHBI CIEIYIOIIUE YCIOBHbIE 0003HAYECHUS:

[13 — npakTHyUeckoe 3aHsATHE;
P3 — pewenue 3anay;
YO — ycTHbI# ompoc




Onucanue MaTepuaIbHO — TEXHHYECKOH 0a3bl

Aymutopuss Ne 505 - VYueOnas ayautopus Ui TPOBEACHUS TEOPETHUECKUX 3aHATUH
(YpOKOB), NMpakTHYECKUX pabOT, TPYNIOBBIX M HHIUBUAYAIbHBIX KOHCYJbTAIMH, TEKYyILEro
KOHTPOJISI U IPOMEXYTOUHOH arrectanuu. KaOnHer maTreMaTuku.

Ocnamennoctb:Komruiekr MeOenu, pa3fgaTouHblid  MaTepuas, YyuyeOHas JMTeparypa,
IIJIaKaTBhI.

Aynutopus Ne 229 VueOHas aynuTopus JUisl NPOBEACHUS, TEOPETUUYECKUX 3aHATHH
(YPOKOB), TEKyLIEro KOHTPOJS M IPOMEXYTOYHOH arrectanuu. KommobroTepHBIH Kiacc.
Kommiexkt mebenm.

Texuuueckue cpenctBa ooyuenus: [1K, MmynsTumenuitnoe 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 (Kourpakr 524 JBI'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:

- ydamgecss CaMOCTOSITEIbHO B THCHbMEHHOW (opMe OTBEYaroT Ha BOMPOCHL IS
CaMOKOHTPOJIS, 3aTeM PEIIAIOT 33Ja4d (C HCIIOJIb30BAHHEM PEKOMEHIyeMOW JIMTEPATyphl N
WHTEPHETA), MOCIIe YeTO JEIAaeTCs aHAIIU3 BBITTOTHEHHOW paboThI;

- 3aHATHE OCYIIECTBIISICTCS C UCTIOIh30BAaHNEM HHIUBUYATbHBIX 33 JaHHIA;

- 3aHATHE MMPOBOJUTCS MO PYKOBOJCTBOM IperoaBaTels.

[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 npaKmuyecKo2o 3aHAmus

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

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

- 3amKcaTh yCIIOBUE 3a7a9u B KpaTkoit 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 OMMHCAHUE BCEX MOCTPOCHHUIA,

- 3aMKcaTh OTBET.

Pewenue 3a0au

OcymecTBisisl pemieHus 3aiad 1Mo MaTeMaTHKeoOydaroluecs 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 3a7a4u.

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 Ml TOro, uToObl chenath HeoOxomumble 3amucu. OTBeT 0oO0ydarolerocs
BbICIyIIMBAaeT Bcs  rpynnma. OmuOkM, JONyLIEHHblE  OOy4arouuMcsi, KOJUIEKTHBHO
AHAM3UPYIOTCS W HCIPABISIFOTCSA. YCTHBIM OMpPOC 3aKIIOYaeTcsi B BBI30BE MHOTHX
0o0yyJarommxcst Juisi OTBETa Ha BOIMPOCHI, TpeOyromme Heboaporo mo oobemy orsera. 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 00001eHNe U 3aKpEeIUIeHHe W3YYeHHOTO 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 BBIAECIATH CaMO€ IVIaBHOE U
cocpefoTaunBaTh Ha HEM OCHOBHOE BHHUMaHWE 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 TMOJB30BAThCSl y4YEOHOM U JOMONHUTEIHHOU
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 MPOU3BOJIBHBIMU MPAKTHUECKUMHU MTPUMEPAMHU.

OueHoynbie MaTepHaJIbl NPH (POPMHUPOBAHUM Padoyeil MpPorpaMMbl IMCUHUIINHBI
II1.1 MaTremaTuka

ITacopT OLIEHOYHBIX MAaTEPHAJIOB

B cootBerctBuu ¢ mpunsToi KoHienmuei pa3BUTHS MaTeMaTH4YeCKOro 0Opa3oBaHUS B
Poccuiickoit ®@enepannn, mMaremMaTHyeckoe OOpa30BaHHE PEIIACT, B YAaCTHOCTH, CIIEIYIOIINE
KJIFOUEBBIC 3a/1aUNU:

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

— «obecneunBaTh HEOOXOJMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOJIFOTOBKA KOTOPBIX JAOCTAaTOYHA IS MPOAOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX HAMPaBICHUSIX
U JUIS TIPAKTUYECKOM JEsITeNIbHOCTH, BKJIOYasl MPENoJaBaHUE MAaTEMaTUKH, MaTeMaTUYecKue
uccienoBanus, paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUH U JIP.);

— «B OCHOBHOM O00IIIeM U CpefHeM 00mieM 00pa30BaHUU HEOOXOAUMO TPETYyCMOTPETh
MOJTOTOBKY OOYYarolIMXcs B COOTBETCTBHM C MX 3allpOCaMU K YPOBHIO TMOJTOTOBKH B cdepe
MaTEMaTHYECKOro 00pa3oBaHUsI».

COOTBETCTBEHHO, BBIJCNAIOTCS TPU  HampaBiIeHUs TpeOOBaHMN K  pe3yibTaraM
MaTeMaTHYeCKOro oOpa3oBaHUs:

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

2) Maremaruka JUis KCIIOJIb30BaHHs B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOPOE HAIleJCHbl Te¢ OOydarourecs, KOTOpbIe
TUTAHUPYIOT 3aHUMAThCS TBOPUYECKON M HMCCIIEIOBATEIbCKOW paboTOl B 00JACTH MAaTEMAaTHKH,
(bU3KKY, SKOHOMUKH U JPYTHX 001aCTAX.

lemn ocBoeHHMss TporpaMMbl 0a30BOrO ypoBHS — OO0eCle4eHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUS MAaTEMATHUYECKUX 3HAHUM M YMEHHMH B IOBCEIHEBHOW KM3HU U BO3MOKHOCTHU
YCHEIIHOTO NPOAOHKEHHUsS O0pa30BaHMS MO CIELUATBHOCTSAM, HE CBSI3aHHBIM C IPUKIIATHBIM
MCIIOJIb30BAaHUEM MATEMATHKHU.



OO0yuaromuecsi, OCylIeCTBIsoNe 00yueHre Ha 6a30BOM YPOBHE, JOHKHBI OCBOUTH OOIITHE
MaTeMaTHYeCKUe YMEHUs, HEOOXOAUMBIE ISl KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHHU TIOJyYalOT BO3MOXXKHOCTh H3yUUTh MpPEIMET TIy0ke, ¢ TeM YTOObI B AajbHEHIIEM MpH
HEOOXOJUMOCTH U3y4aTh MAaTEMATHKY ISl MPO(ECCHOHANTBHOTO IPUMEHEHUSI.

[Ipy wu3ydYeHMM MaTeMaTHKHd Ha YIIyOJICHHOM YpOHE TMpPEexbsSBISIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIME HAMpPABJICHUIO «MaTeMaTHKa i MPO(EeCCHOHAIBHONW JIeSTeIbHOCTHY;
BMECTE C T€M 00ydYaroIMiics MOoJIy4yaeT BO3MOXKHOCTh M3yUHWTh MaTeMaTHUKy Ha ropasio Ooiiee
BBICOKOM ypOBHE, 4YTO co3JacT (yHIAMEHT Ui JajJbHEWIIero Cepbe3HOro H3y4YeHHs
MaTeMaTHKH B BY3e€.

[Ipu m3ydeHnn MaTeMaTUKU OONBIIOE BHUMAHUE YJENSETCS Pa3BUTHIO KOMMYHHUKATUBHBIX
ymeHuil (popmynaupoBaTh, apryMEHTUPOBAaTh U KPUTHUKOBaTh), (POPMHUPOBAHUIO OCHOB
JOTMYECKOTO MBIIIJICHU B 4YacTH IPOBEPKHM HCTHHHOCTH M JIOKHOCTH YTBEPIKICHHH,
MOCTPOCHHS TIPUMEPOB U KOHTPIPUMEPOB, LIENOYECK YTBEPIKICHHUHA, POPMYIUPOBKH OTPHULIAHHH,
a TaKke HEOOXOAMMBIX M JOCTAaTOYHBIX YCIOBMHA. B 3aBUCUMOCTM OT YpPOBHSA 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 OTHOCHTCS K Pa3BUTHUIO
IPOCTPAHCTBEHHBIX MPEJICTABICHUH U TpapUUECKUX METOAOB, YeM K (OPMaTbHOMY ONHCAHUIO
CTEpPEOMETPUUYECKHX (DAKTOB.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOM AUCHHMIIINHBI

B pesynbrare uzyuenus yueOHOM TUCHUILUIMHBI MaTreMaTHKa Ha YPOBHE CPEAHETO OO0ILEero
o0Opa3oBaHuUs:
OO6yuatonuiics Ha 6a30BOM YPOBHE HAYUMTCS:

Anzeopa u nauana ananusa

Yucna u eviparxcenusn

OmnepupoBaTh NOHATHSMHU:

— [eJI0e  YHCTIO0, JEIUMOCTh YHCeNl, OOBIKHOBEHHas JpoOb, necsaTHyHas JpoOb,
palMoHAIBFHOE YHCII0, MPUOIKEHHOE 3HAUCHHE YNCIIa;

- OIIEpUPOBATH Ha 06a30BOM ypOBHE MOHATHAMU: norapupm 4ucia,
TPUTOHOMETPHUYECKasi OKPY>KHOCTh, TpalyCHasi Mepa yria, BeTUUNHA YTJIa, 33JJaHHOTO TOUYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB, MMEIOLIUX
HPOU3BOJIEHYIO BEJTMUUHY;

- BBIIIOJIHATH apI/I(i)MCTI/I‘-ICCKI/Ie HeﬁCTBHH C ICJIBIMU U pallMOHAJIBHBIMU YHUCJIaAMU,

- BBITIOJIHATE HECJIOKHBIE TPE0Opa3OBaHMsl YWCIOBBIX BBIPAKEHHUH, COAEpIKaIIUuX
CTEICHU YUCel, TM00 KOPHU U3 YHCe, JINOO0 JIorapu(Mel Yucer;

- CpaBHMBAaTh PallMOHAILHBIE YHCIIA MEXKITY COOOH;

- OICHUBATh U CpaBHHUBATL C pAallMOHAJIbHBIMU YHUCIAMH 3HAUCHUSA LCIIbIX CTerneHeHn
qHcell, KOpHEH HaTypalbHOW CTENEHU U3 YHCE, JIOTapr(MOB YHCEIN B IPOCTHIX CIyYasX;

- OICHUBATH 3HAKN CUHYCAa, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHBIX YIJIOB,

B noBcetHeBHOI KHU3HU M IPU U3YYEHUH APYTHX YUEOHBIX MPEAMETOB!

- BBIITOJHATD BBIYMUCIICHUA IMTPHU pCIICHUHN 3a/1a4 ITPAKTUYCCKOI'O xapaKTepa;

- BBINIOJIHATh TPAKTUYECKUE pacyeThl C HCIOJNB30BAHUEM MpPU HEOOXOIUMOCTH
CIIPAaBOYHBIX MATCPUAJIOB U BBIYUCIIMTCIbHBIX yCTpOI\/JICTB;

- COOTHOCHTB pealibHbIe BEIWYHHBI, XapaKTEPUCTHKH 00BEKTOB OKPYIKAIOLIETO MHpa C
HNX KOHKPCTHBIMH YU CJIOBBIMH 3HAYCHUAMU



- HCIIOJIb30BATh MCTOABLI OKPYIJICHUA, HpI/I6J'II/I)KeHI/I$I U TMNPUKUAKW IIPpU PCIICHHUN
MMPAKTUYICCKUX 3aaaY HOBCCHHCBHOﬁ JKHU3HU.

Ypasnenus u nepasencmea

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

—  pemiath MOKa3aTeNbHbIE ypaBHEHHs, Buaa a>*°=d (rme d MOXkHO IIpeaCTaBUTE B BUIE
CTEIIeHH ¢ OCHOBAaHMEM &) U MpocTeiiime HepaBeHcTBa Buma 8*<d  (rae d MOXKHO MpeaCTaBUTh
B BUJIC CTEIICHH C OCHOBAHUEM Q);

—  pelIaTh UPPAILMOHAIILHBIC YPABHCHHUS;

—  OpPUBOAUTH HECKOJBKO NPHUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPHYECKOrO
ypaBHEHHS BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnMyHOE 3HAYCHHE
COOTBETCTBYOIICH TPUTOHOMETPUUESCKON (DYHKIIUHL.

B moBceHEBHOM KU3HH U IPU U3YUYCHHH JPYTUX MIPEAMETOB:

COCTAaBJIATh W pEIIaTh YPaBHCHUS W CHCTEMbl ypPaBHEHHH IPU PEIICHUH HECIOXKHBIX
IPAKTUYECKHUX 3a/1ad.

Dynkuyuu

- OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHUSIMM: 3aBUCHMOCTb BEJIMYUH, (QYHKIHS,
apryMeHT M 3HadeHue (QYHKLIMHU, 00JAcCTb ONpEAETCHHMS U MHOXKECTBO 3HaueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (QYHKUUH, HYIH (YHKIHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3PaCTaHUE Ha YMCIOBOM IPOMEXKYTKE, yObIBAaHME Ha YMCIOBOM MPOMEXKYTKE, Hauboblee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMU HA YUCIOBOM MIPOMEKYTKE, epuoandeckas GyHKIs, IIEPHOL;

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

- pacrio3HaBaTh rpaduKy dJIEMEHTAPHBIX (YHKIMNA: CTETIEHHOH, JIorapu(MUIECKON U
NoKa3aTelbHON QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH T'pa)UKMU 3JIEMEHTapHBIX (DYHKIMI: CTEreHHOH, JorapupMUUecKoil u
noKa3aTeabHON (YHKIMHA, TpUTrOHOMETpUYeCKHX (YHKIMH C ¢dopMyraaMu, KOTOPHIMH OHHU
3aJ]aHbl;

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

- OIIpEeNIeNIATh 10 TpaduKy CBOWCTBA (GYHKIMHU (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

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

B noBceiHEBHOM KU3HU U IIPU U3YUEHUH JPYTUX MIPEIMETOB!

- ompeneNaTh MO TpaduKaM CBOMCTBA peaJbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HauOosplIMe U HaMEHbUINE 3HAUYECHHUS, TPOMEKYTKH BO3pacCTaHUS M YOBIBaHMS, IPOMEKYTKHU
3HAKOIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NMPAaKTUYECKOW CUTYALINH.

Inemenmovl MamemamuiecKkozo aHaIu3a

— OnepupoBarh Ha 0a30BOM YypOBHE MOHATHSIMH: IMPOU3BOJHAS (YHKIHMH B TOYKE,
KacaTrenbHasl K rpaQuKy QyHKIMH, TPOU3BOIHAS (PYHKIIUH;

- ONpeNeNIATh 3HAaYeHHWE MPOM3BOJHOW (YHKIMM B TOYKE MO H300paKEHHIO
KacaTeJIbHOH K TpaduKy, MPOBEICHHOM B 3TOH TOUKE;

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

B nosceaHeBHOM KU3HU U IPU U3YUYEHUU IPYTUX NIPEIMETOB!



- MOJIB3YsICh TIpaduKaMu, CpPaBHMBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILICHHUSA,
YBEIMYEHUS M T.I.) WIM CKOPOCTU YObIBaHMs (IaJCHUS, CHW)KEHUS, YMEHbBLIEHUS M T.II.)
BEJIMYMH B pPeajbHbBIX IpoOIleccax;

- COOTHOCHUTH Tpa(pMKH peanbHBIX IMPOLECCOB M 3aBUCUMOCTEH C HX OIUCAHHSIMHU,
BKJIIOYAIOIUMH XapaKTEPUCTUKU CKOPOCTU M3MEHEHMsI (ObICTPBIN POCT, IUIABHOE NOHMKEHUE U
T.IL);

- UCIO0JIb30BaTh I'pa)UKK peanbHbIX MPOLECCOB Ul PEIICHNUS HECIOXKHBIX MPUKIIATHBIX
3ajiay, B TOM 4HCJI€ ONpeAesss o rpaduKy CKOpoCTh X0J1a Ipolecca.

Teopus eepoamnocmeit u cCmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

- ONEpPUPOBATh TMOHATHUSMHU: YACTOTa U BEPOATHOCTh COOBITHSA, CIy4aiHbI BBIOOP,
OIBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIUUCIISITh BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUETa YHCia UCXOJI0B.

B noBcenHeBHOM )KHU3HU U IPU U3YUYEHUH JPYTUX IPEIMETOB:

- OLIEHUBAaTh M CPAaBHUBATh B INPOCTBIX CIIydasX BEPOSTHOCTH COOBITMH B peajbHOMN
KU3HU;

- YUTaTh, COIOCTAaBJATh, CPABHUBATh, HWHTEPHPETUPOBATH B NPOCTBIX CIydasx
peanbHble JaHHbIE, IPEICTABICHHbBIE B BUJIE TaOIUII, AUarpaMm, rpadukoB.

Texcmoevle 3a0auu

— Pemrate HeCnOXHBIE TEKCTOBBIC 337]a491 PA3HBIX THIIOB;

—  aHAM3HWPOBATH YCIOBUE 337]a4H, IPU HEOOXOTUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTeMaTHYECKYI0 MOJICTIh;

— TIOHMMATh U MCTIOJB30BATh JIsl PEIICHUS 3a/1a4i HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE
TEKCTOBOUW M CHMBOJIBHOU 3aITUCH, CXEM, TA0JIUII, TUarpaMM, TpaduKoOB, pUCYHKOB;

— JICWCTBOBATH TI0 AITOPUTMY, COJIEPIKAMIEMYCS B YCIIOBUH 3a/1a4H;

—  WCTOJIBh30BaTh JIOTHYCCKUE PACCYKICHUS TIPU PEIICHUH 3a/1a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSMH, BBIOHpas U3 BCeil HHPOPMAIINH, TaHHEIE,
HEOOXOUMBIE JUIS PEIICHUS 3aa9H;

— OCYIIECTBIISITh HECIIOKHBIN IMepedop BO3MOXKHBIX PEIICHHIA, BEIOUpas U3 HUX ONMTUMAILHOE
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

— aHaJU3HPOBATh U HHTEPIPETHPOBATH MOTYUYEHHBIC PEIIEHUS B KOHTEKCTE YCIOBHUS 3a/1a4H,
BBEIOMpATH PEIICHMsI, He IPOTHBOpPEYAIINE KOHTEKCTY;

— pemaTh 3a/1a4¥ Ha pacyeT CTOMMOCTH ITOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;

— pemiaTh HECJIOKHBIC 33J1a4H, CBSI3aHHBIC C JIOJIEBBIM YYaCTHEM BO BJIaJICHUU (DPUPMOH,
MPEANPUITHEM, HEIBHKMMOCTBIO;

— pemaTh 3a/1a4u Ha MPOCTHIE MPOIIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH) ¥ Ha BBIUYHCIICHHE
CJIOKHBIX ITPOIICHTOB B PA3JIMIHBIX CXeMaX BKJIAJIOB, KPEIUTOB U UIIOTEK;

— pemath MPakKTHYECKUE 3a/1a4u, TPeOyIOHe UCIIOIb30BaHUS OTPUIIATEIILHBIX YHUCET: Ha
oTpejieNieHue TeMIepaTyphl, Ha ONpe/eIeHHe TTOI0KEHUs Ha BPEMEHHOH ocH (J10 Hallel 3pbl
Y TIOCJIE), HA ABMKEHUE JICHEXKHBIX CPENICTB (ITPUXO0/pacxo), Ha ONpeieTieHne
TITyOWHBI/BBICOTHI U T.I1.;

— WCTOJBH30BaTh MOHATUE MacIITada JIsl HAXOXKICHHS PACCTOSIHUHN M IUTMH Ha KapTaX, TUIaHaX
MECTHOCTH, TUTaHaX MTOMEMICHUH, BRIKPOWKaX, IIPU paboTe HAa KOMIIBIOTEPE U T.11.

B noeceonesnoti scusznu u npu uzyuenuu Opyeux npeomemos:

—  pemiaTh HECJIOXKHBIE MPAKTUYCCKUE 3a/1a4l, BOZHUKAIOIINE B CUTYAIUsAX TTOBCEIHEBHOM
JKHA3HU.



T'eomempus

- OmnepupoBarb Ha 0a30BOM YpOBHE IMOHATHSAMM: TOYKa, HpsMas, IUIOCKOCTb B
POCTPAHCTBE, MapaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD IPSIMBIX U IJIOCKOCTEH;

- pacno3HaBaTb ~ OCHOBHBIE  BHJbl ~ MHOIOTPAHHHUKOB  (Npu3Ma,  [HpaMUAA,
IpSAMOYIOJIbHBIN Napasuienenunesn, Kyo0);

- n300pakaTh U3ydaeMble (UIYpbl OT PYKH U C NMPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

- nenath (BHIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (QUIyp: BU
CBEpXY, COOKY, CHU3Y;

- U3BJIEKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (Urypax,
IPEJICTABICHHYIO HA YEPTEKax U PUCYHKAX;

- IpUMeHATh Teopemy lludaropa mpu BBIUHCIEHUHM 3JIEMEHTOB CTEPEOMETPUYECKHUX
buryp;

- pacro3HaBaTh OCHOBHBIC BHJIbI TN BpaleHHus (KOHYC, HMIMHAP, chepa u map);

- HAXOJUTh OOBEMBI U IUIOMIAN TOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB M Tell
BPALLEHUS C IPUMEHEHUEM (POPMYIL.

B noBceaHeBHOM KU3HU U IIPU U3YUEHUH IPYTUX IIPEIMETOB!

- COOTHOCHTH aOCTpakTHBIE T'€OMETPUYECKHE TMOHATUSA © (AKTBl C peaTbHBIMU
XKU3HEHHBIMU O0BEKTAMHU U CUTYaLUSIMU;

- UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UTYpP Ul pEeIICHUs
TUIOBBIX 33/1a4 IPAKTUYECKOTO COAEPKAHUS;

- COOTHOCHTb IUIOLIAIH IOBEPXHOCTEH Tel 0IMHAKOBOM (POPMBI pa3IMUHOIO pa3Mepa;

- COOTHOCHUTB OOBEMBI COCYA0B OJUHAKOBOM (DOPMBI Pa3JINYHOIO pa3Mepa;

OlLIEHUBaTh (OPMY MPABUIHLHOIO MHOTOTPAHHHUKA MOCJE CIUIIOB, CPE30B U T.II. (ONPEeIsATh
KOJIMYECTBO BEPIINH, pedep U rpaHel MOJyYeHHBIX MHOTOIPaHHUKOB).

Bexkmopul u koopounamut 6 npocmparcmee

- OnepupoBath Ha 0a30BOM YpOBHE TOHSATHEM JICKApTOBBI KOOPIWHATHI B
POCTPAHCTBE;

- HAXOJUTh KOOPJMHATHI BEPIIUH Ky0a 1 MPSMOYTOJILHOTO Mapajuiesenunena

O6yanOMHﬁCH Ha VTHVGJICHHOM YPOBHC HAYUYUTCA:

Anzeopa u nauana ananusza

Dnemenmvl meopuu MHOHCECHIE U MAMEMAMUYECKOU TI02UKU

— (CB000JHO ONEpUPOBATH MOHITUSIMH: KOHEUHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IlepecedeHue, 00beIMHEHHE U Pa3HOCTh MHOXKECTB, YUCIOBbIE MHOXKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJIyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpeacTaBICHHEe MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

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

— OIEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKIEHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN Cllydail OOLIET0 YTBEP)KI€HUS, KOHTPIPUMED;

— TPOBEPSTH NPUHAMIECKHOCTD DJIEMEHTA MHOKECTBY;

— HaxOoAMThb IlepeceueHre U 00bEJMHEHNE MHOXKECTB, B TOM YHCJIE MTPEICTABICHHbBIX
rpaduuecKy Ha YUCIOBOM MPSMON M HA KOOPAUHATHON TNIOCKOCTH;

— TPOBOJUTH JOKA3aTeJIbHbIE PACCYKACHUS ISl 000CHOBAHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:



HCIOJIb30BaTh YHCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NPSIMOM M Ha KOOPJAUHATHOU
IJTOCKOCTH JIJI ONMCAHUs PEATbHBIX MTPOLIECCOB U SIBJICHUI;

MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKACHUS B CUTYAIUSX [TOBCEAHEBHOM KU3HH, TIPU PEIICHUU
3a7a4 U3 JIPyTUX MPEIMETOB

Yucna u e blparCceHun

CB00OJHO ONEpHUPOBATH MOHATHSIMU: HATypaJIbHOE YHCIIO, MHOXKECTBO HATYPAJIbHBIX YHCET,
LI€JI0€ YMCII0, MHOXKECTBO LIEJIbIX YHCeN, OOBIKHOBEHHAs APO0b, 1eCATUYHAs IpOOb,
CMEIIaHHOE YUCIIO, PALMOHAIIBHOE YUCIIO, MHOKECTBO PAaLlMOHAJIBHBIX YHCET,
UppaloHaIbHOE YNCII0, KOPEHb CTENEHH N, J€HCTBUTEIBHOE YUCII0, MHOYKECTBO
JEHCTBUTENBHBIX YHCET, FEOMETPUUECKAsi UHTEPIPETALUs HATYPAJIbHBIX, LIETbIX,
palMOHANIBHBIX, AEHCTBUTEIbHBIX YHCET,;

MIOHUMATh U OOBSICHATh PA3HUIYY MEX/Y NO3ULIMOHHON U HETIO3UI[MOHHON CHCTEMaMH
3aIHCH YHCET;

MEePEBOIUTH UKCIIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOJB30BaTh IPU3HAKHU JAETUMOCTH CYMMBbI U IPOU3BEACHUS IIPU
BBITIIOJIHEHUY BBIYMCIICHUH U PELICHUH 33]1a4;

BBITIOJIHATH OKPYTJIEHUE PAllMOHATIBHBIX U UPPALMOHAIBHBIX YHCEN C 3a/1aHHOM TOYHOCTBIO;
CpaBHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

yIOPSI0YMBATh YHCIIA, 3aIIMCAHHbIE B BUEC OOBIKHOBEHHOW M IECATUYHOM IpOOH, YncIa,
3aIlMCaHHbIE C MCI0JIb30BaHUEM apU(PMETHUECKOro KBaIpaTHOTO KOPHS, KOPHEH CTeNeHU
OoJible 2;

Haxoautb HOJ] u HOK pa3ubiMu criocobaMu 1 MCHOIb30BaTh UX IPU PEILICHUH 3a7ay;
BBITIOJHATH BBIYUCIICHUS U TIPe0Opa30BaHuUsl BBIPAXKEHUN, COJIEpKalINX AeHCTBUTEIbHBIE
qucia, B TOM YHCJIEe KOPHU HAaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHHs TPUTOHOMETPUYECKHX,
Jorapu(pMUUECKHX, CTETIEHHBIX, UPPALIMOHATIbHBIX BHIPAKEHUH.

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

BBITIOJIHAT M OOBSICHIATH CPaBHEHUE PE3YJITATOB BHIYUCICHUHN MPU PEIICHUH MTPAKTHYECKUX
3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUUCICHHM, UCIIONB3YS pa3Hble CIIOCOObI CpaBHEHUI;
3alKUCBIBaTh, CPABHUBATD, OKPYIJIATH YACIOBBIC JaHHBIE PEAJIBHBIX BEJIMUUH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJAATH W OLCHHUBATH Pa3HBIMU crnocod0aMM  YHCIIOBBIE BBIPAXCHUA TIpU PCIICHUN
MPAKTUYCCKUX 3ada4 U 3a1a4 U3 JPYyTux y‘-IC6HLIX npeaMEeToOB

Ypaeneuuﬂ U Hepaesencmea

CB00OHO ONIEpHpPOBATH MOHATUIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIE YPaBHEHUS U
HEpaBEHCTBA, ypaBHEHUE, SBJISIOIIEECS CIeJACTBUEM JAPYTroro ypaBHEHUS, ypaBHEHMUs,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCHIIbHBIE MPEOOpa30BaHHS yPAaBHEHH;

peliath pa3Hble BUIbl ypaBHEHNUN U HEPABEHCTB U X CUCTEM, B TOM YHCII€ HEKOTOPhIE
ypaBHeHUs 3-i1 u 4-1 cTeneHel, TpoOHO-paIllMOHAIbHBIE U UPPAllMOHATBHBIC,

OBJIaJIETh OCHOBHBIMHU THIIAMH MMOKa3aTeIbHBIX, TOTapUPMIUUECKUX, HPPAIMOHAIBHBIX,
CTENEHHBIX YPaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJIAMU UX PEUICHUN U TPUMEHSTh
WX MPH pelIeHUH 3a/1a4;

MIPUMEHATH Teopemy be3y Kk perieHnto ypaBHeHU;

MPUMEHATH Teopemy Bueta a1 pereHnss HEKOTOPhIX YPaBHEHUN CTETIEHU BBIIIIE BTOPOH;
MTOHMMATbh CMBICII TEOPEM O PABHOCUIIBHBIX U HEPABHOCUIIbHBIX IPEOOPA30BAHMSIX
YPaBHEHH U YMETb UX JIOKA3bIBATh;

BIIAIETh METOJIaMU PEIICHUS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/
pelieHrs 1 000CHOBBIBAaTh CBOW BBIOOD;



— MHCIIONB30BaTh METOJ MHTEPBAJIOB /IS PEIICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
paIMOHATBHBIX U BKIIIOYAIOUINX B €051 HPpallMOHAIBHBIEC BEIPAKCHUS;

— pemaTh anredpandeckue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuuecKuM METOJaMH;

— BIIQJIETh PAa3HBIMH METOJAMH JI0KA3aTEeIILCTBA HEPABECHCTB;

— pemaTh ypaBHEHUS B LIEJBIX YHACIAX;

— M300pakaTh MHOXKECTBA HA TUIOCKOCTH, 3a/1aBACMbl€ YPABHEHUSIMH, HEPAaBEHCTBAMHU U UX
cucTeMamy;

— cBOOOIHO HCIONB30BaTh TOXKAECCTBEHHBIE MPEOOPA30BAHMS IIPU PELUICHUN YPAaBHEHUHN H
CUCTEM ypaBHEHUI

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

— COCTaBJIATH U PeUIaTh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 3314 APYTUX
y4eOHBIX IPEIMETOB;

—  BBIIOJHATH OLIEHKY NPaBA0NOA00Ms pe3yIbTaToB, HOJYYaeMbIX IPU PEIIEHUH pa3IMYHbIX
YpaBHEHHMIA, HEPABEHCTB U MX CUCTEM IIPH PEIICHUHU 3a7a4 APYTHX YIEOHBIX IPEIMETOB;

— COCTaBIISTH U pelIaTh YPaBHEHUS M HEPABEHCTBA C apaMeTpaMHu MPH PEIICHUHN 33134
JPYTUX y4eOHBIX IPEJAMETOB;

— COCTaBJIATh ypaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OIMCHIBAIOINE PEAIbHYIO CUTYALIUIO
WIN IPUKJIAJHYIO 3a/1a4y, UHTEPIPETUPOBATh MOJTYUYCHHbIE PE3YIIbTATHL;

UCIOJIb30BaTh IPOrpaMMHBIE CpPEACTBAa IPH PELICHUH OTIEJBHBIX KIACCOB YpaBHEHHH H

HEPaBEHCTB.

Dynkyuu

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEJIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (PYHKINHU,
00J1acTh OnpezeseHHsl 1 MHOXKECTBO 3HaUeHUH (QYHKIMHU, IrpadUK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYM GYHKINHU, TIPOMEXKYTKH 3HAKOITOCTOSHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YHCIOBOM IIPOMEKYTKE, HauOOJIbIlIee M HaUMEHblIIee 3HaUeHNE
(YHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, Teproandeckas QyHKIH, Ieprol, YeTHAs U HeUeTHAs
(GYHKIMHU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHNH 3a/1a4;

— BIIQJIETh MOHATHEM CTeTeHHast QyHKIHS; CTPOUTH €€ TpaduK U yMeTh IPUMEHSATh CBOHCTBA
CTETNIeHHOHN (PYHKIMH MPH pPELICHUH 3a/1a4;

—  BJIQJIETh NOHATHSMM NOKa3aTeabHas (QYHKIMS, IKCIIOHEHTA; CTPOUTH UX IPapUKH U yMETh
IIPUMEHSTH CBOICTBA NOKa3aTeIbHON (PYHKIMU MPH PEILICHUH 33]1a4;

—  BIIQJIETh MOHATHEM JIoTapudmuyeckast pyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh
cBOicTBa JorapumMuueckoi GyHKIUH PU PELICHUH 3a]1a4;

—  BJIQJIETh NOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTh X TPAQUKH U YMETh
MIPUMEHSTHh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKLUHN IPU PELLICHUH 3a]a4;

— BJaJIeTh NOHATHEM oOpaTHas (QyHKUHUS; IPUMEHSTH 3TO MOHITHE NP PELICHUHU 33]1aY;

— TPUMEHATH IPU PEIICHUH 3aj]a4 CBOMCTBA (PYHKIIMIA: YETHOCTh, IEPUOTUIHOCTD,
OTrPaHUYEHHOCTB;

— TPHUMEHATH MPH PEIIeHUH 3a/1a4 IpeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

—  BIIQJIETh OHSATHSIMHU YHUCIOBAs TOCIEI0BATENILHOCTD, apU(PMETHIECKas U TeOMeTpUIecKast
IIPOTPECCHS;

— TPHUMEHATH NPH PEIIEHUH 3a]1a4 CBOMCTBA U MIPU3HAKH apU(PMETHUECKOM U reoMeTpUYecKon
IIPOrPECCUML.

B nosceonesnoui scuznu u npu uzyyeHuu Opyeux y4eoHvlx npeomemos:

— OHpeAensaTh Mo rpadukaM U UCIOIb30BaTh AJIs PEIICHUs PUKIAIHBIX 3a/1a4 CBOMCTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEHN (HanOOJbIINe U HAUMEHbBILINE 3HAUCHMUS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUKH TIeperuoa, nepuo  T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTyaLUH;.



OTIpENIeNATh 10 TpauKaM MPOCTEHUIINE XapaKTEPUCTUKH MIEPUOINIECKUX ITPOLIECCOB B
OMOJIOTHH, SKOHOMUKE, MYy3bIKE, PAIHOCBS3U U Jp. (aMIUTATY 1, TIEPHOJ U T.I1.)

Inemenmol mamemamuueckKozo aHaAU3d

Brnanets nonstueM 6eckoHeuHO yObIBarolasi reOMeTpu4ecKas Iporpeccus 1 yMeTb
IIPUMEHSITH €r0 IIPU PELICHNH 3a/1a4;

MIPUMEHSITD JUIsl pEIICHUS 3a/1a4 TEOPUIO NPEIEIIOB;

BJIAIETh MOHATUSIMU O€CKOHEUHO OO0JIbIINE U OECKOHEUHO MaJlble YUCIIOBbIE
[I0CJIEI0BATEIbHOCTH U YMETh CPABHUBATh OECKOHEUHO OOJIbIINE U OECKOHEUHO MaJlble
IIOCJIEI0BATEIILHOCTH;

BJIA/IETh MOHATUSIMU: IPOU3BOIHAS (DYHKLIUHU B TOUKE, IPOU3BOAHAS (PYHKIINU;
BBIUUCIIAT POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUI U NX KOMOMHALIMT;

uccie0BaTh (PyHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH Ipa(UKK U IPUMEHSTH K PELIEHUIO 3a/]]a4, B TOM YHCIIE C HapaMeTPOM;
BJIAJIeTh MOHATHEM KacaTelbHas K rpaduKy QyHKIMU U YMETh IPUMEHATh €0 IPU PELICHUN
3a1ay;

BJIA/IETh MOHATUSIMU I1€PBOOOpa3Hast PyHKIMSI, ONPEIeIIEHHbI HHTETrpal;

npuMeHsITh TeopeMy HbroToHa—JIeliOHMIIa U ee clIeCTBUS s pelIeH s 3a/1ay.

B nosceonesnotii scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

penIaTh NPUKIATHBIC 3a1a4H U3 OUOIOTUN, PUBHUKH, XUMHH, SKOHOMHKH H JIPYTHX
MIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapAaKTEPUCTUK MPOLIECCOB;
UHTEPIIPETUPOBATH MMOTYUYCHHbIE PE3yJIbTaThl

Texcmoeovle 3a0auu

Pemate pasHble 3a7jauu MOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBHE 3aJ]auy, BHIOUPATh ONTUMAIIbHBIA METO/1 PELIeHNs 3a/jauH,
paccmaTpuBas pa3jIMuHble METO/IbI;

CTPOUTH MOJIEJIb PELIEHUs 3a7au, IPOBOIUTH J0Ka3aTeNbHbIE PACCYKACHUS IIPHU PEIICHUN
3aJauu;

pemaTh 3aj1au, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIIOBH, BEIOOpa
ONTUMAJILHOTO PE3y/bTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3aauH,
BBIOMPATH PEIIeHNs], He IPOTUBOPEYAIie KOHTEKCTY;

MEPEBOIUTH MPH PEIICHUH 33aa9i HHPOPMAIUIO 13 OAHOHM (POPMBI 3amKCcH B IPYTYIO,
UCIOJIB3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, TPAPUKH, THATrPAMMBI.

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:
peliaTh NPaKTHYSCKHUE 33JIa9H U 33J]a9H U3 JIPYTHX IPEIMETOB

T'eomempus

Bnagetrs reoMeTpuuecKMMHU MOHATHSIMU NIPU PELIEHUH 3a/1a4 U [TPOBEICHUU
MaTeMaTHYECKHUX PacCy KJIeHUMH;

CaMOCTOATENEHO (POPMYITUPOBATH ONPENEIECHUS T€OMETPUUECKUX (PUTYD, BBIABUTATh
THITOTE3bI O HOBBIX CBOWCTBAaX M MPHU3HAKaX T€OMETPHUECKUX (QUTYpP U 0OOCHOBBIBATH MIIH
OIpoBepraTh Ux, 0000IIaTh MM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (Guryp,
MIPOBOJIUTH B HECIIOKHBIX CIy4asiX KI1acCU(PUKAIMIO (GHUTYP 110 pa3IMIHBIM OCHOBAHUSIM;
UCCIIeI0BATh YEPTEXKHU, BKIIOUask KOMOMHALMU (QUTYp, U3BJIEKAaTh, HHTEPIIPETUPOBATh U
peoOpa3oBbIBaTh HH(POPMALIHIO, IPECTABICHHYIO Ha YepTexkKax;

pelarh 3aJa4d FeOMETPUUECKOT0 COJEP/KAaHUs, B TOM YHCIIE B CUTyalUsIX, KOT1a aJITOPUTM
pELIEHUs He CIIEYET IBHO U3 YCJIOBHUSI, BBIIOIHATh HEOOXOAUMBIE JIJISl pELICHUS 3a1a4U



JIOTIOJTHATETHHBIC TIOCTPOCHUS, MCCIICIOBATh BOZMOKHOCTh TIPUMEHEHUS TeOpeM u (popmyIt
JUTSL peIICHUs 3a71a4;

— yMmeTh (hOpMYyIHPOBATh U JJOKA3bIBATh T€OMETPUICCKHIE YTBEPKICHHS;

— BJIAJIETh OHATUSMHU CTEPEOMETPUU: TIPU3Ma, TapaJUIeIICUIIE, TUPAMHUIA, TETPAdIP;

— WMETh MPEJCTABICHUS 00 aKCHOMAaX CTEPEOMETPHUH H CIICICTBUAX U3 HUX U YMETh
MPUMEHSTH UX MPH PEIICHUH 33]1a4;

— YMETbh CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C UCTIOJIb30BAHUEM PA3ITUYHBIX METO/IOB, B TOM
YHCIIe U METO/1a CIIEIIOB;

— HUMETh MPEJICTABICHUE O CKPEIIUBAOIINUXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOIHUTh
yTOJI U PACCTOSIHHE MEXAY HUMU;

— TPUMEHSATH TEOPEMBI O MAPAIICIBHOCTH MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE MIPH
pEIICHNH 33]1aY,

— yMETh IPUMEHSTH NapauIeIbHOE MPOSKTUPOBAHKE JIsl H300paxKeHUs: QUryp;

—  yMETh IPUMEHSTH MEPICHANKYISIPHOCTH MPSIMOU ¥ IJIOCKOCTH TIPU PEIICHUY 3a/1a4;

— BJaJIeTh NOHATUSMU OPTOTOHAILHOE MPOCKTHUPOBAHKE, HAKIIOHHBIE U UX MPOCKIUH, YMETh
MPUMEHSITh TEOPEMY O TPeX MEePIEHAUKYISIPAX MPU PEIICHUH 3a/1a4;

— BJIAJICTh NOHATHUSAMHU PACCTOSTHUE MEKIY (PUTypaMu B IIPOCTPAHCTBE, OOIINN TIEPIICHIUKY ISP
JIBYX CKPEIINBAIOIIMXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEIICHUH 33]1a4;

— BJIAJIETh OHATHUEM YTOJl MEXY MPSIMOU U IJIOCKOCTHIO U YMETh IPUMEHSTh €ro MpH
pEIICHNH 33]1aY,

—  BIIQJICTh TOHSATHSMH JABYTPAHHBIN YTOJI, YTOJI MEXy IJIOCKOCTSMH, IEPIICHINKYIISIPHBIC
IUIOCKOCTH M YMETh MPUMEHSTh X MIPH PEIICHUH 3a]1a4;

— BJIAJIETh OHATUSMH MIPHU3Ma, MApaJICIICIUIIE ] U TPUMEHSTh CBONCTBA Mapalieenuine1a
IIPY PEIICHUN 33]1aY;

—  BIIQJICTh TOHSATHEM NPSIMOYTOJIBHBIN MapajuieIenuIe]l U MIPUMEHSTh €ro MPHU PeIICHUN
3azad;

—  BJIAJIETh OHATUSMU TUPAMHUJIA, BUIBI ITUPAMUJL, HJIIEMEHTHI MPaBUIHBHON TUPAMUIIBI U YMETh
MPUMEHSTh UX MPH PEIICHUH 33]1a4;

— UMETh MpeJCTaBlIeHUE 0 Teopeme Diinepa,IpaBUIbHBIX MHOTOIPaHHUKAX;

— BJIaJIeTh NOHATHEM IUIOMIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSITh €r0 MPH
pElIeHNH 33]1aY,

— BJIAJIETh NOHATHUSAMH TeJIa BpalleHus (IIIHHAD, KOHYC, Imap u cdepa), UX CeUCHHS U YMETh
MIPUMEHSITh UX MPU PEUICHUH 3a/1a4;

— BJIAJIETh IOHATUSMHU KacaTeIbHBIE MPSIMBIE U ITIOCKOCTH M YMETh MPUMEHSTh HU3IPH
pEIICHNH 33]1aY,

— HMMETh MPEJICTABJICHUS O BIIMCAHHBIX U OMMCAHHBIX Chepax U YMETh MPUMEHSTh UX TPU
pElIeHNH 3a]1aY;

—  BJIAJIETh NOHATUSAMU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BPAIICHUS U IPUMEHSThH UX MIPH
peIlIeHUH 33/1aY;

— UMETh MPEACTaBIeHUE O pa3BepTKe UINHAPA U KOHYCA, IIOMIad MTOBEPXHOCTH IIMIIUHIPA U
KOHYCa, yMETh IIPUMEHSITh UX MPHU PEIICHUH 3a/1a4;

— HWMETh MPEJCTABICHUE O TUIOIIAIN CPEPhl M YMETh MPUMEHSATH €T0 MPH PEIICHUH 3a/1a4;

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

— HMMETh MPEJICTABICHUE O MMOI00UU B MPOCTPAHCTBE U YMETh PEIIaTh 3314 HA OTHOIICHUE
00BEMOB U TUIONIA/Iel TOBEPXHOCTEHN MOJOOHBIX PUTYD.

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

COCTaBIISITh C UCTOJIB30BAHUEM CBOMCTB F€OMETPUUECKHX (DUTYpP MAaTEMATHUECKUE MOJCTH st

pemieHus 3a1a4 MPAaKTHYSCKOTO XapaKTepa M 3aJad W3 CMEKHBIX JUCIHIUIMH, WCCIEI0BAThH

MOJTyYE€HHBIC MOJICTTU ¥ HHTEPIPETUPOBATE PE3yIIbTAT.

Bexkmoput u koopounamut 6 npocmpancmee



- BJIaI[eTB TMOHATHUAMU BCKTOPBI U UX KOOPAUHATHI;

— YMCTb BBIIIOJIHATH OIICpallMi HaZl BEKTOPAMMU,

—  WCTOJB30BaTh CKAISPHOE MMPOU3BEICHUE BEKTOPOB MIPH PEIICHUH 3a]1a9;

— TPUMEHATH YPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHHS MEXKy TOUKaMH, YpaBHEHHE
cdhepsl IpU pelICHUH 3a71a4;

— TPUMEHATH BEKTOPHI M METOJ KOOPJAUHAT B MPOCTPAHCTBE MPHU PEIICHUH 3a/1a4.

I/Icmopuﬂ mamemamuKu
— Hmeth MMpEACTABJICHUC O BKJIIAAC BbIAAIOMIUXCA MATCMATUKOB B PA3BUTUC HAYKU;
— IHOHHUMATh pOJIb MATCMATHUKU B PA3BUTHU Poccun.

Memoowvr mamemamuku

— MHcnonb30BaTh OCHOBHBIE METO/BI J10KA3aTENLCTBA, IIPOBOIUTH 1I0KA3aTEIBCTBO U BHIMIOIHAThH
OIPOBEPIKEHUE;

— MPUMEHITb OCHOBHBIE METO/IbI PEILICHUSI MATEMAaTUUECKUX 3a]a4;

— Ha OCHOBE MaTeMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJIE XapaKTEPU30BaTh KPACOTy U
COBEPIICHCTBO OKPYXKAIOIIEr0 MUpa U MPOU3BEIACHHUIN UCKYCCTBA;

— TPUMEHSTh TMPOCTEHINNE TPOrPaMMHBIE CPEICTBA H  AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBbI IIPU PEILICHUN MAaTEMaTUYECKUX 3a/1a4;

— TM0JIb30BAThCS MPUKIAAHBIMU MPOTpaMMaMH U MPOrpaMMaMU CUMBOJBHBIX BBIYMCICHUUN IS
HCCIEI0BAHNS MATEMATHYECKUX OOBEKTOB.

O6V‘{aIOHJI/II>'ICH Ha 0a30BOM YPOBHEC INOJYYUT BO3MOKHOCTb HAYUHUTHCA:

Yucna u evipasricenus

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATHSMH:  JiorapupMm  4HcHa,
TPUTOHOMETPHUYECKAs OKPYKHOCTD, TPaAyCHasl Mepa yria, BeTUYHHA yTia, 3aIaHHOTO TOYKOH Ha
TPUTOHOMETPHUECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHTCHC W KOTAHIEHC YTJIOB, UMEIOIIIX
MPOU3BOJIBHYIO BETUUNHY;

— BBITIOJTHATE apu(hMETHICCKUE ICHCTBUS C IEJBIMHA U PAIIMOHATBHBIMH YHCITAMH;

— BBITIONTHATh HECIIOKHBIE TPeoOpa3OBaHUsl YHCIOBBIX BBIPAXKEHHUH, COAECpKAIIUX
CTETEeHU YUCEeJ, TUOO KOPHU U3 YUCe, TN00 JTorapru(Mbl YUCET,

- CpaBHHBATh paIlOHATBHBIC YHCIIAa MEXKTY COOOM;

— OIICHWBATh W CPAaBHUBATH C PAlMOHAIBHBIMH YHCIAMHU 3HAYCHUS IIEJBIX CTEMeHEeH
qrcell, KOpHEH HaTypalbHOM CTENEHH U3 YMCEI, JTorapru(MOB YHCET B IPOCTHIX CIyYasx;

- OIICHWBATh 3HAKW CHHYCa, KOCHHYCAa, TAHT€HCA, KOTAHTeHCa KOHKPETHBIX YTJIOB;

B noBceaHeBHOM KHU3HU U IPU U3yUEHUU JIPYTUX YUCOHBIX MPEIMETOB:

- BBITIOJTHATH BBIYUCIICHUS TIPH PEIICHUH 3a]1a9 MPAKTHIECKOTO XapaKTepa,

- BBITIONHATh TPAKTHYECKUE pacueThl C WHCIOJIB30BAHUEM IIPH HEOOXOAMMOCTH
CIIPABOYHBIX MATEPUAIIOB U BBIYUCIIUTEIHHBIX YCTPOUCTB;

- COOTHOCHUTH PEAIbHBIC BEIMYUHBI, XapPAKTEPUCTUKH OOBEKTOB OKPYIKAIOIIET0 MHpa C
WX KOHKPETHBIMH YUCIIOBBIMH 3HAYCHUSIMU;

- WCIIOIh30BaTh METOJbI OKPYIJVICHHs, NPUOIMKCHUS W TPUKHUIKH TIPH PElICHUU
MPAKTUYECKHX 337129 MTOBCETHEBHOM JKU3HH.

Ypasnenusn u nepasencmea

- Pemate panuoHanbHble, TIOKa3aTeNbHble W JIorapu(MUYEecKHe YypaBHEHHUS U
HEPABEHCTBA, IIPOCTEHININE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI;



- HCIIOJIB30BaTh METOJbl PEIICHUS YPAaBHEHMI: NPUBEICHHUE K BULY «IIPOU3BEICHUE
PABHO HYJIIO» WM «4aCTHOE PABHO HYJIIO», 3aMEHA IICPEMEHHBIX;

- HCIIOJIb30BaTh METOJ MHTEPBAJIOB Ul PEILICHUS HEPABCHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUI
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

- BBINIOJHATh OTOOP KOpHEW ypaBHEHHH WM PELIEHUIl HEPaBEHCTB B COOTBETCTBHH C
JIOTIOJIHUTEIbHBIMHU YCIOBUSAMHU U OTPAaHUYCHUSAMH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX IPEIMETOB:

- COCTABJIAITh U PELIATh YPABHEHMS, CUCTEMBl YPaBHEHUI U HEPABEHCTBA IIPU PELICHUU
3aja4 Apyrux y4yeOHbIX MPEMETOB;

- HCIIONIB30BAaTh YPaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
IIPOCTEUIINX MATEMAaTUYECKUX MOJEIIEH PEAIbHBIX CUTYALMI WM IPUKIIAHBIX 33/1a4;

YMETb HHTEPIPETUPOBATH IIOJYYEHHBIH IIPU PCIICHUM YPAaBHEHMs, HEPABCHCTBA WIIU
CUCTEMBI pe3yJIbTaT, OLEHUBATh €ro MpaBI0NoA00ue B KOHTEKCTE 3aJaHHOM pealbHON CUTyalluu
WM IPUKIIAJHOU 3a/1a4u.

Dynkuyuu

- OnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (DYHKLHUS, aprTyMEHT M 3HAUYCHUE
GbyHKIMH, 00NacTh ONpENEeNeHUs M MHOXKECTBO 3HAUEHMHM (QYHKIMH, rpa@HUK 3aBUCHUMOCTH,
rpaduk GYHKUUHU, HYJIU (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAaHUE HA YHUCIOBOM
POMEXYTKE, yObIBAHME HAa YHUCIOBOM IMPOMEXYTKE, HauOoJblliee M HAUMEHbIIEE 3HAUCHHE
(YHKIMU Ha YUCIOBOM MPOMEXKYTKE, MepHoAuyYecKass (yHKLUS, MEepHOA, YeTHAs M HedYeTHas
byHKINH,

- OIIEpUPOBATH MOHATUSAMU: CTEIEHHAs, Jorapudmuyeckas U rnokasareiabHas GyHKINY,
TPUTrOHOMETpUUYECKHE (PYyHKIUH;

- OTIpeAEATh 3HaUeHUE (PYHKIMU 0 3HAUYEHUIO apryMEHTa MpHU Pa3IMYHBIX coco0ax
3a7iaHus QYHKINH;

- CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHII;

- ONMUCHIBaTh O TpaduKy M B MPOCTEHIINX ciaydasx 1o (opmyiie MOBEACHUE U
CBOICTBA (PYHKIUH, HAXOAUTH 1O TpaduKy GYHKINN HAUOOIBIINE U HAMMEHBIIINE 3HAYCHUS;

- CTpPOUTHh 3CKHM3 Trpaduka GYHKIUH, YAOBIETBOPSIOLIEH NpPUBEICHHOMY Ha0opy
yCIOBHHA (IPOMEXKYTKH BO3pacTaHus/yObIBaHUS, 3HAaU€HUE (YHKIUU B 33JaHHON TOYKE, TOUKH
IKCTPEMYMOB, HYJIH QYHKIIUH U T.]11.);

- pelmaTb ypaBHEHUs, IPOCTEHMIINE CHUCTEMbl YpaBHEHUH, WCHOJIb3Yysl CBOICTBa
byHKUIMH ¥ UX rpaduKoB.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

- onpeneNATh Mo rpaukaM M HCHOIB30BATh Ul pEIIeHHs NPUKIAJHBIX 33734
CBOWCTBA peaJIbHBIX IPOLECCOB M 3aBHCUMOCTEH (HAauOOJIbIIMEe W HAaUMEHBIIUE 3HAYCHHUS,
IIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS (PYHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

- MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOI cUTyanuu;

-ONpeeNsiTh Mo TpadukaM MPOCTEHUIINE XapaKTEePUCTHKH IMEPUOANYECKHX IPOILIECCOB B
010JI0THH, SKOHOMUKE, My3bIKE, PATUOCBSA3H U JIp. (aMILIUTYAa, IEPUO U T.I1.)

Inemenmol Mamemamuieckozo aHau3a

- OnepupoBaTh MOHATUAMU: MPOU3BOJHAS (PYHKLUHU B TOYKE, KacaTesbHas K rpaduky
¢byHKIMH, TPON3BOAHAS QYHKIIUH;

- BBIYHCIIATh  NPOM3BOJHYIO  OJHOYICHA, MHOIOYICHA, KBaIpPAaTHOIO  KOPHS,
HPOM3BOJIHYIO CyMMBbI (DyHKIIHA;

- BBIUUCIIATh MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIMA M MX KOMOWMHAIUM, HCIIONB3YS
CIPaBOYHbBIE MaTEpUAIbL;



- UCCIIeZIOBAaTh B MPOCTEHUIIMX chy4asX (YHKIMM HAa MOHOTOHHOCTb, HaXOJIUTh
HanOONbIINE ¥ HAWUMCEHBIINE 3HAYCHUS (YHKUWH, CTPOUTH TpapuKd MHOTOWICHOB U
NPOCTEUIINX pallMOHATBHBIX (DYHKIMI C HCIIOIb30BaHUEM amapara MaTeMaTHUYECKOro aHaJIN3a.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

- pemaTh NpHUKJIAIHbIE 3aa4d U3 OMOJIOTMH, (PU3UKH, XUMHH, SKOHOMHUKH U APYTHX
IIPEAMETOB, CBSI3aHHBIE C MCCIICIOBAHUEM XapaKTEPUCTUK PEAIbHBIX IIPOLECCOB, HAXOXKICHUEM
HauOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.IL.;

- HMHTEPIPETUPOBATH ITOIYYEHHBIC PE3YJILTATHI.

Teopus eeposmuocmeit u CMaAmMUCMUKa, 102UKA U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OINMUCATEILHBIMH XapaKTEPUCTUKAMH YHCIIOBOTO Habopa:
cpenHee apudMeTHIecKoe, MeArana, HauOoIbIlee 1 HANMEHBIIICe 3HAUCHUS;

- OTEPUPOBATh TMOHATUSAMHU: YaCTOTA U BEPOSTHOCTH COOBITHUSA, CIIyYalHBIH BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYHCIISITH BEPOSATHOCTH COOBITHI HA OCHOBE IOJICUETa YHCIIa HCXOJIOB.

B moBceHEBHOM KH3HU M IIPU U3YUYCHUU JPYTUX MPESIMETOB:

- BBIYHCIISITH WM OLICHUBATh BEPOATHOCTH COOBITHI B pEaIbHOM JKU3HH;

— BBEIOMPATH MOIXOSIINE METOIBI TPEICTABICHHS 1 00paOOTKU JaHHBIX;

YMETh peIlaTh HECIOXKHBIC 33/1a4i Ha PUMEHEHHE 3aKOHa OOJIBIINX YHCEI B COIHMOJIOTHH,
CTPaxOBaHHUH, 3APABOOXpPAHEHHUH, OOecredeHHH OE30MacCHOCTH HACEJICHHs] B UYpPE3BBIUANHBIX
CUTYaIUIX

Texcmoegvie 3a0auu

— Pemartp 3a1aun pa3HbIX THUIOB, B TOM YHUCJIE 33[]a4M [TOBBIILIEHHONW TPYAHOCTH;

— BBIOMpATh ONTUMAJIbHBIM METO/I PEIlICHUs 3a]]a4i, PaCCMaTPUBAas Pa3IUYHbIC METOIbI;

— CTPOWTH MOJEIH PELICHUS 3aa4uH, MPOBOIUTH I0KA3aTEIbHBIC PACCYKICHUS;

— pemiaTh 3a/a4u, TpeOyrole nmepedopa BapuaHTOB, IPOBEPKU yCIOBUI, BRIOOpA
ONTUMAJILHOTO PE3yJIbTAaTA;

—  aHAJIM3HPOBATHh M HHTEPIPETHPOBATH PE3yJIbTAThl B KOHTEKCTE YCIIOBHS 3aJ1a4d, BEIOUPATH
pelleHus, He MPOTUBOPEYaIIe KOHTEKCTY;

— TIePEeBOAWTH MPH PEIICHUH 33]1a4¥ HH()OPMAIIHIO U3 OJHOU (HOPMEI B IPYTYIO, HCIIOJIB3Y S
MIPU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI, TPa()HUKH, THATPAMMBI;

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

— pemaTh MpaKTUYECKUE 3a7a9d U 3a7a9d U3 JPYTUX MPEIMETOB.

T'eomempusn

- OnepupoBaTh MOHATUSMHU: TOYKa, TMpsAMas, IJIOCKOCTh B  IPOCTPAHCTBE,
HapajyIeIbHOCTh U MEPIEeHAUKYIISIPHOCTh NPSAMBIX U IIOCKOCTEHH;

- NPUMEHSTH JJIsl pellIeHus 3a]a4 TeoMeTpuyeckue (akThl, €CIH YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU opMme;

- pemaTh 3a7add Ha HAaXOXKICHHWE TIE€OMETPHUYECKUMX BEIMYUMH MO o0pa3laM WiIx
alropuTMam;

- nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (HUTYp, B TOM YHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTh CEUEHUSI MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATh U MPE0OpPa30BbIBATh HHPOPMALIUIO O TEOMETPUUYECKUX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexkax;

- IPUMEHATh TIeoMeTpuYeckue (akThl JUIsl pelleHus 3agad, B TOM 4HCIe
IpEeNoiaratoluX HECKOJIbKO IaroB peleHus;

- OIHCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;



- (bopMyIHpOBaTH CBOWCTBA U IPU3HAKU QUTYD;

- JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPIKICHHUS;

- BJIAQJIETh CTAaHAAPTHON KiIacCU(pUKAIME MPOCTPAHCTBEHHBIX QUTryp (THpaMHIH,
HPU3MBI, TApaIeIeune bl );

- HaXOJUTh 00BEMBI U TUIOMIAJN MMOBEPXHOCTEH T'€OMETPUYECKUX TEJ C MPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSHHUSI U YTJIBI B TPOCTPAHCTBE.

B noBceHEBHOM KU3HU U IIPU U3YUYEHUH JPYTUX [IPEIMETOB!

- UCTIOJIB30BATh CBOMCTBA T€OMETPHUYECKUX (PUTYpP JUIS PELICHUS 3a/1a4 MPAaKTUYECKOTrO
XapakTepa ¥ 3a7a4d U3 Apyrux obaacTei 3HaHU.

Bexmopui u koopounamet ¢ npocmpancmee

- OnepupoBaTh MOHATUSAMH JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, yroJl MEXIy BEKTOPaMH, CKaspHOE
HPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

- HaXOJUTh PACCTOSIHUE MEXAY IBYMsS TOYKAaMH, CyMMY BEKTOPOB M IPOU3BEICHUE
BEKTOPA Ha YHCIIO, YTOJI MEKAY BEKTOPaMH, CKaJSIPHOE MIPOU3BE/ICHHE, PACKIIAIBIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

- pelaTh MPOCTEHIIE 3aJa49i BBEJICHUEM BEKTOPHOTO Oa3uca.

OO0vyuarouumica Ha yriayOJIEeHHOM VPOBHE MMOJYYUT BO3MOKHOCTh HAYUUTHCS:

Inemenmot meopuu MHoOJicecme u MAMeMaAmMu4ecKoul 102UKU

JlocTrkeHue pe3yapTaToB

— (CB0060JHO OMEepUpPOBaTh MOHATUAMU: KOHEYHOE MHOKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IlepecedeHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJIyUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpeaCcTaBIeHHe MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

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

— OIEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKIEHUs, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOIIero yTBEpKIEHUS, KOHTPIPUMED;

— TPOBEPSTH NPUHAMIECKHOCTD DJIEMEHTA MHOKECTBY;

— HaxoJWTh IlepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIE MTPEICTABIECHHbBIX
rpaduuecKy Ha YMCIOBOM NMPSMON M HA KOOPIMHATHON TJIOCKOCTH;

— TIPOBOJUTH JIOKA3aTeNbHbIE PACCYXKIACHUS JUTsi 000CHOBAHHS HCTHHHOCTH YTBEPKICHUH.

B noseceonesHotl scusnu u npu u3ydeHuu opyux npeomemos:

— HCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOMN IPSIMOU U Ha KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 OIIMCAHUS PEAJIBHBIX IPOLIECCOB U SIBIICHUN;

IIPOBOAMTH JI0KA3aTEIbHBIE PACCYXKACHHUS B CUTyalUsX IOBCEIHEBHOHN >XW3HHU, IPHU PEIICHHUU
3a/1a4 U3 IpYyrux IpeIMeToB

— ONEPHUPOBATH MTOHATHUEM ONPENEIECHNs], OCHOBHBIMH BUIAaMU OINPEEICHUN, OCHOBHBIMU
BHJIaMU TEOPEM;

— IIOHUMATb CyThb KOCBEHHOI'O JJOKa3aTeIIbCTBA;

— ONEPUPOBATH MOHATUSMH CUETHOTO U HECYETHOIO MHOXKECTBA;

— IPUMEHATHh METOJ MaTEMaTUYECKON UHAYKIUHU JJIs IPOBEACHUS PACCYKIACHUN U
JIOKa3aTeNbCTB U IIPU PEILIEHUU 3aay.

B noeceonesnoii scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK U SI3BIK JIOTUKH JUIS OIIMCAHUS PEAIBHBIX
IPOLIECCOB U SBJICHUH, TP PELLICHUHN 3aJjay APYTHX Y4eOHBIX PEIMETOB.

Yucna u BbIPAIICECHUA



JlocTrkeHne pe3yapTaToB

CB00OHO OMEpUpPOBATH MOHATUSIMH: HaTypajJbHOE YHCIIO0, MHOKECTBO HATYyPAJbHBIX YHCE,
1[eJI0€ YUCII0, MHOKECTBO 1LIETIBIX YKCel, OOBIKHOBEHHAS IPOOb, AeCATUYHAS IPOOH,
CMEIIaHHOE YUCIIO, PAIMOHAIBHOE YUCII0, MHOXKECTBO PallMOHATIBHBIX YUCET,
HppalMOHAILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTEIHLHOE YHCIIO, MHOXKECTBO
JEHCTBUTEILHBIX YHCEJ, TEOMETPUUECKasi HMHTEPIPETALMS HATYPATbHBIX, IIEJIBIX,
palMOHANbHBIX, IE€UCTBUTEIbHBIX YHCEIL;

MMOHUMATh U OOBACHITH PA3HUILY MEX]y TO3ULIMOHHON U HETIO3UIITMOHHOW CUCTEMaMH
3aMUCy YHCET;

MEePEBOAUTH YHCIIA U3 OJHOM CUCTEMBI 3aMKCH (CUCTEMbI CUUCIICHHS) B IPYTYIO;
JIOKa3bIBATh U UCIOJIb30BATh MPU3HAKU JETUMOCTH CYMMBbI U IIPOU3BEACHUS TPU
BBITIOJIHCHUH BBIYMCIICHUM U PEILICHUHU 3a/1a4;

BBITIOJIHSITH OKPYTJICHHE PAllMOHATBHBIX U UPPALMOHATIBLHBIX YUCEN C 3aJaHHOW TOYHOCTHIO;
CpaBHMBATh JEHCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMH;

YHOPS0YUBATh YKCIIa, 3alIMCaHHbIE B BUJIe OOBIKHOBEHHOMN U IECATUYHOM Apo0u, Yncia,
3aMMCaHHbIe C UCTIOIB30BaHUEM apU(PMETUIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
ooubIIe 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu 1 UCIIOJIB30BaTh UX MPHU PEIICHUH 337124,
BBITIOJHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BBIPAXKECHUI, COJIEpKAlINX ACHCTBUTEIbHbIC
YHUCa, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJIHSITH CTAHIAPTHBIE TOXKICCTBEHHBIE PEOOPA30BaAHUS TPUTOHOMETPHUIECKUX,
Jorapu()MUUECKHX, CTETIEHHBIX, HPPALIMOHATIBHBIX BHIPAKEHUH.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

BBITNIOJIHATH U OOBSCHATH CPAaBHEHHE PE3YJIbTaTOB BBIYUCICHUN IIPU PEILIEHUHU PAKTUYECKUX
3aJa4, B TOM 4YHCJie IPUOIMKEHHBIX BEIYMCIICHUH, UCTIONB3Ys Pa3HbIe CIIOCOObI CPaBHEHUH;
3alUCBIBaTh, CPABHUBATD, OKPYIJIATh YACIOBBIE JaHHBIE PEAJIBHBIX BEJIMUUH C
HCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTaBJISAITb MW OLCHUBATH PA3HBIMU CII0cO0aMM  YHCIIOBBIE BBIpAXKCHUSA TIpU PCIICHUU

MPAaKTUYECKHX 3a/1a4 U 337249 U3 IPYTHX YIeOHBIX MMPEIMETOB

CBOOOJHO ONEPUPOBATH YUCIOBBIMU MHOXKECTBAMU MIPH PEILICHUH 3a]a4;

MOHUMAaTh IPUYUHBI U OCHOBHBIE MJIEH PACILIUPEHUS YUCIOBBIX MHOXKECTB;

BJIa/I€Th OCHOBHBIMU MOHATHSIMU TEOPUU ACTUMOCTH IIPU PELIEHUN CTaHIApTHBIX 3a1a4
UMETh 0a30BbIe MPEJICTABICHHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOO/THO BBIMOJIHATH TOKECTBEHHBIE PE0OPa30BaHMsI TPUTOHOMETPUUYECKHX,
norapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaeTh hopmynoi 6uHoma HeroToHa;

IPUMEHSATH [IPU PELICHUHU 3ajiad TeopeMy o JuHelHoM npezctasiennn HO/I;
IPUMEHSATH NPU pelieHnHy 3af1au Kutaiickyio TeopeMy 00 ocTaTkax;

IIPUMEHSATH NIPH pelieHnH 3a7ad Mamyto Teopemy depma;

YMETh BBIMOJIHATH 3alMCh YUCIIA B TIOZULMOHHONW CUCTEME CUUCIICHHS,

MIPUMEHSTH [IPU PELICHUHU 3a71a4 TEOPETHUKO-UUCIOBbIE (DYHKIMU: YUCIIO U CyMMa JeTUTeNeH,
byHKIUIO Diiepa;

MIPUMEHSTH MIPH PEIICHUHN 3a71ad IeTHbIe APOOH;

HOPUMEHSTH [IPU PELICHUN 33aYMHOTOUJIEHBI C IEMCTBUTENBHBIMU M LIEJIBIMU
KOdpPUITMEHTAMH,

BJIQJICTh MOHITUSMU MIPUBOTUMBIN M HEMPUBOIUMBIA MHOTOWICH U IPUMEHSTH UX TIPU
peLIeHNH 3aa4;

IPUMEHSATH MU pelieHnH 3a1ady OCHOBHYIO TEOpPEMY aIreOpsl;

OPUMEHATh TpPU pPELIEHUH 3a7ad MpocTedIne (QYHKIMM KOMILJIEKCHOM TEepeMEeHHON Kak
reoMeTpUYecKue MpeodpazoBaHMUs.



YPCIBHEHM}I U Hepaeencmea
I[OCTI/I)KGHI/IC pPEe3yJbTaTOB

CB00OHO OTIEpUPOBATH MOHATHIME: YPaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIE YPAaBHEHUS U
HEpaBEHCTBA, ypaBHEHUE, SBJISIIOIIECECS CIEACTBUEM JPYTrOro ypaBHEHUS, ypaBHEHMUS,
pPaBHOCHIIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE TPEOOPa30BaHMsl YPaBHEHHIA;

peuiaTh pa3Hbie BUAbl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPHIE
ypaBHeHUs 3-i1 v 4-1 cTeneHel, IpoOHO-paIlMOHAIbHBIE U UPPAllMOHAIBHBIC,

OBJIaJIETh OCHOBHBIMHU THIIAMH [MOKa3aTeIbHBIX, TOTAPUPMUUECKUX, HPPALMOHAIBHBIX,
CTENEHHBIX YPaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJAMHU UX PELICHUN U IPUMEHSTh
UX NP pElICHUH 3a/1ay;

MIPUMEHATH Teopemy be3y Kk pelieHuto ypaBHeHU;

MIPUMEHATH TeopemMy Buera i pereHnss HEKOTOPbIX YPaBHEHUN CTEIIEHU BbILIE BTOPOH;
MMOHUMATh CMBICJI TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCHIIBHBIX MPE0OPa30BAHUAX
YpaBHEHUN U yMETh UX JI0KA3bIBATh;

BJIA/IETh METOJIaMU PELICHUS YPaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/1
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;

HCII0JIb30BaTh METOJI MUHTEPBAJIOB JUIsl pEIICHNS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paloHaIbHBIX U BKIIIOYAIONIUX B ce0s1 MppallioHaIbHbIE BHIPAKCHHUS,

peliath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U UX CHUCTEMBI C MTapaMeTpaMu
anredpanvdeckuM u rpauuecKuM METOIaMu;

BJIaIETh Pa3HbIMU METO/IaMHU J0Ka3aTeJIbCTBa HEPABEHCTB;

pemaTh YpaBHEHHS B IEJIBIX YHUCIIAX;

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

CBOOO/THO UCIIOJIb30BaTh TOKECTBEHHBIE IPE0OPa30BaHUs MIPH PEILICHUH yPAaBHECHHUNA U
CUCTEM ypaBHEHUI

B noeceomnesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHNUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUH 3a1a4 JPYyTUx
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIONO100Us pe3yIbTaTOB, MOIY4aeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMI, HEPABEHCTB U UX CUCTEM NP PELICHUH 33/1a4 APYTUX Y4eOHBIX IPEIMETOB;
COCTaBJISITh M pellaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUH 3a1au
JpYyTuX y4eOHBIX PEAMETOB;

COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIUCBIBAIOIINE PEATIbHYIO CUTYyalUIO
WM NIPUKJIAHYIO0 33a]a4y, HHTEPIPETUPOBATh MOJyUYEHHBIE PE3YJIbTATHI;

HCII0JIB30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTAEIbHBIX KJIACCOB YPaBHEHUHN U
HEPABEHCTB

CBOOO/IHO OTPEAENAThH THUIl U BEIOUPATh METO/ PELICHUS [TOKa3aTeIbHbIX U
norapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUH U HEPABEHCTB,
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB, UX CHCTEM;

CBOOO/JHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE THUITbl YpaBHEHHUH U HEPABEHCTB C MapaMeTpaMu;

IPUMEHSATH MIPU pellieHnH 3a1a4 HepaBeHcTBa Ko — BbyHsikoBckoro, bepnysuu;

UMETH NPEJCTABICHNE O HEPABEHCTBAX MEXKYy CPEAHUMH CTENIEHHBIMHU.

Dyukyuu
JlocTr>keHus pe3yJIbTaToB:

Brnaners NoHATHAMU: 3aBUCMOCTb BEJIMYUH, (PYHKIMS, apIyMEHT U 3HaUY€HUe (PyHKINH,
o0J1acTh onpezeneHusl 1 MHOXKECTBO 3HaYeHUH (YHKINH, rpadUuK 3aBUCUMOCTH, rpaduk
¢byHKIMH, HYH QYHKINW, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM
IIPOMEXYTKe, yObIBaHHE HAa YHCIOBOM IIPOMEKYTKE, HAauOOJIbIlIee U HaUMEHbIIIee 3HaUCHNE



(GYHKIMY Ha YHCIIOBOM MPOMEXKYTKE, MeproandecKas (yHKIHS, IEpUOI, YeTHAST M HEUECTHAS
(GYHKIMU; YMETh IPUMEHATh 3TU MOHATHS [IPU PELICHNUH 33/1a4;

— BIIQJIETh MOHSATHEM CTeTleHHast PyHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh CBOHCTBA
CTETIeHHOW (PYHKIIUHU TIPU PEIICHUH 3a/1a4;

— BJIQJIETh NOHATHSMHU NOKa3aTeabHas QyHKIMS, SIKCIIOHEHTA; CTPOUTh UX IPa(QUKU U yMETb
MIPUMEHATH CBOICTBA OKA3aTeIbHON (PYHKIMU MPH PEILICHUH 33/a4;

— BJaJIeTh NOHATHEM JorapupmMuyeckas GyHKIUS; CTPOUTDH €€ rpaduK U yMETh IPUMEHSTh
CBOMCTBA Jlorapu(pMUUecKo GyHKIMM IPU PELICHNUH 3a/1a4;

—  BJIQJIETh HOHATHSIMU TPUTOHOMETpUYECKHE (QYHKIIMU; CTPOUTH UX TPaPUKH U YMETh
MIPUMEHATH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKLMH P PEIICHUH 3a1a4;

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

— TPUMEHATH NIPYU PEIICHUH 33]1a4 CBOMCTBA (PYHKLUI: YUeTHOCTb, IEPUOJUYHOCTB,
OrPaHUYEHHOCTH;

— TNPHUMEHATH NPH pEIIeHUH 3a1a4 mpeoOpa3oBanus rpagukoB (yHKIIHIA;

—  BIIQJIETh NOHATHSAMHU YHUCIOBAs MOCIEI0BATEIILHOCTD, apU(PMETHIECKAs U T€OMETpUIECKast
IIPOTrpecCHus;

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

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 (DYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUYKH HIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYyaLUU;.

omnpeneNniATh IO TpapukaM MpocTeHIINe XapaKTepUCTUKU IE€PUOANYECKHX MPOLECCOB B

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

— BJaJIeTh NOHATHEM aCUMITOTHI U YMETh €ro MPUMEHSTh [IPH PELICHUHN 33]1aY;

— TNPUMEHATh METO/bI pellieHus MpocTermmnx auddepeHnnanbHbIX ypaBHEHUH IEPBOro U
BTOPOTO MOPSIIKOB.

Dnemenmuvl mamemamuuecKo20 anaiu3d

JlocTr>xeHus pe3ysibTaToB:

— Buagers moHsTHEM OECKOHEYHO YOBIBAIOIIAs TEOMETPHUUECKAS POTPECCUS U YMETh
MIPUMEHSITh €r0 MIPH PEIICHUH 3a]1aY;

— TPUMEHATH IS PEIICHUs 3a7a4 TEOPUIO TIPEIEIIOB;

— BJIaJIeTh MOHATHAMH OECKOHEYHO OOJIBIIHE U OECKOHEYHO MAJIbIe YHCIIOBEIC
MOCJIEIOBATEIILHOCTH M YMETh CPAaBHHBATh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbie
IIOCJIEJOBATEILHOCTH;

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

—  BBIYUCIISITH TIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKITUH U X KOMOMHAIIHIA;

— uccaenaoBaTh GYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI,

—  CTpoUThH rpadKu ¥ MPUMEHSTH K PEIICHUIO 3a]1a4, B TOM YHUCJIE C TapaMeTPOM;

— BIIQJIETh MOHATHEM KacaTelibHas K TpaduKy QYHKIIMHA U YMETh IPUMEHSTH €r0 IIPH PelIeHuN
3aJ1a4;

— BIIAJETh MOHATHUAMU MepBOoOpazHas GyHKIHS, ONPEACICHHbBIN HHTETPa;

— TpuMeHATh Teopemy HproToHa—JIeliOHuUIIA 1 ee CIIeICTBHS ISl PEIICHHMS 3a1a4.

B nosceonesnoui scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

— peuiaTh MPUKIAJHBIE 331a9U U3 OHONOTHH, (DU3UKU, XUMUHU, SKOHOMHUKHU U IPYTUX
MPEAMETOB, CBSI3aHHBIC C UCCIICOBAHNEM XapaKTEPUCTHK MPOIECCOB;

HMHTEPIPETHPOBATH MOTYICHHBIE PE3YIbTAThI



— cBOOOJHO BIIAJETh CTAHIAPTHBIM aIapaToOM MAaTEeMaTHUYECKOT0 aHAIN3A ISl BEIYUCICHHS
MIPOU3BOIHBIX (PYHKIIUH OTHOM MEpeMEHHOM;

— cBOOOJHO NMPUMEHATH aNnapaT MaTeMaTHYECKOro aHaJIn3a AJIs UCCIEeI0BaHUA QYHKIUN U
MOCTPOCHHS IpauKOB, B TOM YHCJIE UCCIICAOBAHMS HA BBITYKJIOCTD;

— OIepupOBaTh MOHATHEM IEPBOOOPA3HON (PYHKIMH JIJIsl pEIICHUS 3a/1a4;

— OBJIQJIETh OCHOBHBIMU CBeIeHUSIMH 00 nHTerpane Hprorona—Jleitbuuna u ero npocrenmmx
IIPUMECHEHHUSAX;

— OIEPUPOBATH B CTAHJAPTHBIX CUTYALUSAX IPOU3BOIHBIMU BBICIIMX MTOPSIKOB;

— yMETb IPUMEHSTH MIPH PEIICHUH 33J]a4 CBOWCTBA HENMPEPBIBHBIX (PYHKIIHIA;

— yMeTb IPUMEHSATH IIPU PELICHUH 3a/1a4 TeopeMbl Belieprpacca;

— YMETb BBINOJIHATH NPUOIMKEHHBIE BBIYUCICHUS (METO/IbI PELICHUS] YPAaBHEHUH, BBIYUCIICHUS
OIIPEJICJIEHHOI0 UHTErpana);

— yMETb IPUMEHATH IIPUIIOKEHUE IIPOU3BOAHON U OIIPEAEICHHOIO HHTErPajla K PELICHUIO
3a]1a4 €CTECTBO3HAHMS;

BIAJ€Th MOHATHAMU BTOpas NPOM3BOJHAs, BBIIYKIOCTh TIpaduka (YyHKIMH U yMETh

UCCIIEI0BaTh (DYHKIMIO HA BBITYKJIOCTb.

TeOPM}l eepwlmnocmeﬁ U cmamucmuka, jiocuka u Komﬁunamopuka

JlocTrKeHus pe3yJIbTaToOB:

— OmnepupoBaTh OCHOBHBIMH OIMUCATEIBHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO Habopa,
MOHSITHEM Te€HEPAJIbHAsI COBOKYITHOCTh U BEIOOPKOM U3 HEE;

— ONEpHPOBATH MOHATHUAMHM: YaCTOTA U BEPOSITHOCTH COOBITHSA, CyMMa U IIPOU3BEICHUE
BEPOSITHOCTEH, BEIYUCIIATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJCYETa YHUCIIA UCXOJIOB;

— BJIaJIeTh OCHOBHBIMH MOHITHSIMH KOMOUHATOPUKU U YMETh UX MIPUMEHSTH [P PEIICHUN
3aj1a4;

— HWMEeTh NpeCTaBICHUE 00 OCHOBaX TEOPHH BEPOSTHOCTEH;

— HMETb NPEACTaBICHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIIyYalHBIX BETUYMHAX U
pacrpeielieHUusIX, O He3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

— HWMETh MPEJCTaBICHUE O MATEMATHIYECKOM OXKUJAHUHU U JUCTICPCUH CITyYaliHBIX BEIHMYNH,

— HWMETb MPEJCTaBICHUE O COBMECTHBIX PACTIPEICICHUSIX CITyIalHBIX BEITHMYHH,

— TIOHUMATh CyTh 3aKOHA OOJIBIIIUX YHCENI U BEIOOPOYHOT'O METOa U3MEPEHHUS BEPOSTHOCTEH;

— HWMETh MPECTaBICHUE O HOPMAIBHOM pacIpeieIeHUH U TpuMepax HOPMaIbHO
pacrpeielIeHHbIX CITy4YalHbIX BEIUYHH;

— HMETb NPEJCTaBICHUE O KOPPESIIIUU CIIyYalHBIX BETUYUH.

B nosceonesnotl scuznu u npu uzyyeHuu Opyeux npeomemos:

—  BBIYUCIISITH UM OIEHUBATh BEPOSTHOCTU COOBITUI B PEATbHOM KU3HU;

BBIOMPATH METOIBI MOXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

— HMETH MPEJICTABICHUE O IEHTPAJIBbHON NMPEIETbHON TEOPEME;

— UMETb NpeCTaBIeHNE O BEIOOPOUHOM K0P PUIIEHTE KOPPEISAINH U TUHEHHOMN perpeccuu;

— UMETb NPEACTaBICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUYECKOM TUIOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

— HMETh MPEJICTABICHUE O CBSI3M SMIUPUIECKUX U TEOPETUUECKUX PaCTIPE/ICICHUN;

— HMETh MPEJICTaBICHUE O KOJUPOBAHNH, IBOMYHON 3aIIMCH, IBOUYHOM JICPEBE;

— BIIQJIETh OCHOBHBIMHU MOHATUAMH Teopuu rpadoB (rpad, BepiinHa, peOpo, CTerneHb
BEpPIIHHEI, TyTh B rpade) U yMETh MPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

— HMETh MPEJICTaBICHUE O JIEPEBbAX U YMETh MPUMEHSTh IPU PEIICHUH 3a/1aY;

—  BIIQJICTh TIOHSTHEM CBSI3HOCTh M YMETh IPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MTPH PEIICHUN
3azay;

— YMeTb OCYHIECTBIISATH yTH MO pebpam, 00X0abI pedep U BepiIuH rpada;



UMETb MPECTaBICHUE 00 3MJIEPOBOM M FaMUILTOHOBOM ITyTH, UMETh NPEACTABICHUE O
TPYAHOCTH 33]1a4¥ HAXOXKICHUSA FaMUIbTOHOBA ITyTH;

BJIAJIETh IIOHATUAMU KOHEYHBIE U CUETHBIC MHOXKECTBA U YMETh UX MPUMEHATH IIPU PELICHUU
3az1ay;

YMETb IPUMEHATh METOJ MATEMAaTUYECKON UHIAYKIIUH;

YMETbh IPUMEHATH NPUHIMI JIMpHUXJie IPpU PEIICHUH 3a1a4.

T'eomempus

Nwmets npenacraBienne 06 akCHOMAaTHIECKOM METO/IE;

BJIQ/IETh MMOHATHEM F€OMETPHUUECKHUE MECTa TOUEK B MPOCTPAHCTBE U YMETh IPUMEHATH HX
JUISL peLeHUs 3a/1a4;

YMETh IPUMEHSTH JUIsl peLICHUs 3a/1a4 CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YyTJia, TEOPEMbI KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIa;

BJIQ/IETh MOHATHEM MEPIECHIUKYIISIPHOE CEYECHUE MPU3MBI U YMETh PUMEHSTH €r0 MPU
pelIeHuN 3a/1a4;

HMMETh MPECTaBICHUE O TBOMCTBEHHOCTH MTPaBUIILHBIX MHOTOTPAHHUKOB;

BJIAJIETh TOHATHUSIMHU EHTPAIHHOE U MapaUIeTbHOE MPOSKTUPOBAHNUE U IPUMEHSATD UX TIPH
MIOCTPOCHUU CEYEHUI MHOTOTPAaHHHKOB METOAOM IIPOEKIIUI;

HMMETH MPEJCTABICHUE O PA3BEPTKE MHOTOIPAHHHMKA U KpaTyaillleM MyTH Ha TOBEPXHOCTHU
MHOTOTPaHHUKA;

MMETh MPEJICTaBICHNE O KOHUYECKUX CEUCHHUSIX;

MMETh MPEJICTaBICHUE O KacaIOIIUXCs cepax U KOMOMHAIIMY T BPAILCHUS U YMETh
MPUMEHSATh UX NP PEUICHUU 33/1aY;

MPUMEHSITH [IPU PEHICHUH 33]1a4 POPMYITy PacCTOSHUS OT TOYKH J0 TUIOCKOCTH;

BIIQJIETh PA3HBIMU CIIOCO0AMU 3a/IaHUS PSMON YPaBHEHUSIMU U YMETh IPUMEHSTh TIPH
pEIlIeHNH 3a]1aY;

MIPUMEHSATD MPHU PEIICHUH 3a/1a4 U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIM METO U METOT
KOOP/IMHAT;

MMETh MpeCTaBICHUE 00 akCHoMax 00beMa, MPUMEHSATH (POPMYIIBI 00BEMOB
MPSIMOYTOJIBHOTO MapajuleNienune1a, IpUu3Mbl U MUPAMUbI, TETPadipa MpU peUIeHUH 3a/1a4;
MIPUMEHSITh TEOPEMbI 00 OTHOIIEHHUSIX 00BEMOB MPHU PEUICHUH 33/1a4;

MPUMEHSITh HHTETPA JUTsI BEIYUCIICHUSI 00BEMOB U TTIOBEPXHOCTEH TEJ BpaIleHus,
BBIUHCIICHUS IUIOIAIN cpeprudecKkoro nosica 1 oo6beMa apoBoro cjos;

HUMETh MPEeJICTaBICHNE O JBMKEHUSIX B IPOCTPAHCTBE: MapauIeIbHOM IepeHOce, CAMMETPUHI
OTHOCUTEBHO MIOCKOCTHU, IEHTPAIIbHOW CUMMETPUHU, TOBOPOTE OTHOCUTEIBHO MPSMOH,
BHHTOBOW CHMMETPHUHU, YMETh IPUMEHSThH UX MPHU PEIICHUH 33724,

MMETh MPeJICTaBIICHUE O TUIONIAd OPTOTOHALHOM MPOEKIIHH;

HMMETh MPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJI€ U IPUMEHSTh CBOMCTBA
IJIOCKUX YTJIOB MHOTOTPAHHOTO yTJiia MpU PEIICHUH 3a/1a4;

HMMETh MPEJCTABICHUS O MPeoOpa30BaHUU MOI00MS, TOMOTETHH M YMETh MPUMEHSATh UX TIPH
pElIeHNH 3a]1aY;

YMETh pPelIaTh 3a7a4u Ha MIOCKOCTH METOJIAMU CTEPEOMETPHUH;

YMETh IPUMEHATH POPMYJIbl 0OHEMOB IIPU PEILICHUH 3aau.

Bexkmopuvl u koopounamul ¢ npocmpancmee
JlocTr:keHus pe3yJIbTaToB:

Bnagets NOHATHSMHU BEKTOPBI U UX KOOPJIUHATHI;

YMETh BBIIIOJIHATDH ONEpalluU HaJl BEKTOPAMH;

HCIOJIb30BaTh CKAJISPHOE MPOU3BEICHUE BEKTOPOB MPHU PELICHUH 3a/1a4;

MPUMEHSTh YPaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSTHUS MEXKIy TOUKaMH, ypaBHEHHE
cdepsl IpU pelIeHu  3a1a4;



— IPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PELICHUU 3a]1a4

— HaxXOJHThb 00BeM napajjieiCnvieaa u T€Tpadapa, 3aJaHHbIX KOOpAWHAaTaMU CBOMX BCPIINH,
— 3a/aBaThb NPsSAMYIO B IIPOCTPAHCTBE;

— HaXoIUuTb paCCTOAHUC OT TOYKU N0 IIJIOCKOCTH B CUCTCME KOOPAHUHAT;

HaxXoAuThb pacCTOAIHHUC MCKAY CKPCIIHUBAIOIMIUMUCA [PAMBIMH, 3aJaHHBIMA B CHUCTCMC
KOOpAUHAT.

Memoovr mamemamuxu

JlocTrkeHus pe3yJIbTaToB:

- IMETb IIPEJCTABJIICHHAE O BKJIAJIE BBIIAIOIIUXCS MaTEMAaTUKOB B Pa3BUTHE HAYKU;

- [IOHUMATh POJIb MATEMATUKHU B pa3BUTUU Poccun

— HCIOJIb30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA, IPOBOJUTH TI0KA3aTEIbCTBO U BBIIOIHSITH
OIIPOBEPIKEHHUE;

— IPUMEHATh OCHOBHBIC METO/bI PEIICHUS MAaTEMAaTUYECKUX 3a1a4;

— Ha OCHOBE MaTeMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BATh KPACOTy U
COBEPLICHCTBO OKPYKAIOLIETO MUPa U MPOU3BEICHUN HCKYCCTBA;

— TPUMEHSTH NPOCTEUIINE NIPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELLICHUU MAaTEMATUYECKUX 3a1a4;

II0JIb30BAThCA NPUKJIAJHBIMA IIPOrPaMMaMH U NPOrpaMMaMH CHMBOJIBHBIX BBIYMCIICHUW IS

UCCIIEJOBAaHHS MAaTEMaTHYEeCKUX OObEKTOB

— IPUMEHATHh MATEMaTUYECKUE 3HAHMS K UCCIIEAOBAHUIO OKPYIKAOIEr0 MUpPa
(MozpenupoBaHue (PU3NUECKUX MIPOLECCOB, 3a/1a4l IKOHOMUKH).

(I)OprI H METOAbl OICHUBAHUSA

B pesynpraTe arrectanuum no ydeOHOW AMCIMIUIMHE OCYILECTBISECTCS KOMIUIEKCHAs
MIPOBEPKA CIEAYIOINX 3HAHUM U YMEHUM:

OL!eHKCZ 3a npakmu4ecKkoe 3ansimue

OneHka «OTIUYHOMCTABUTCA B TOM CiIy4ae, €CIU:M3JI0KEHUE IIOJIyYeHHBIX 3HAHUI B
NUCbMEHHOW (opMe TOJIHOE, B COOTBETCTBHH C TPeOOBaHMAMH Y4eOHOM MPOrpaMMBbL;
000CHOBAaHHOCTh  JEHCTBHM, (OPMYyIUpPOBKAa BBIBOAOB M 0000IIEHUH; MPaBUILHOCTD
MIOJIyYE€HHBIX pPe3yJIbTaTOB, OTCYTCTBHE BBIUMCIMTEIBHBIX OMIMOOK; OpraHu3anus COOCTBEHHOMN
NEeSTEIIbHOCTH, CaMOCTOATEIbHOE MPUMEHEHHE 3HaHUM B MPAKTHUECKOW JesTebHOCTH,
BBITNIOJTHEHHE 3a/1aHUI KaK BOCIIPOM3BOSAIIETO, TAK U TBOPUECKOTO XapaKTepa;

OrneHka «XOpoIlo» CTaBUTCS, €CIUU3II0KEHNE TOMYyUYEeHHBIX 3HAaHUN B MUChbMEHHOU (opme
MIOJIHOE, B COOTBETCTBUU C TpeOOBaHMAMHU Y4eOHOM MpOorpamMmbl; 0OOCHOBAHHOCTh JEUCTBHIH,
HETOYHOCTh B  (OPMYJUPOBKE BBIBOJIOB; JIOMYCKAIOTCS  OT/AEJIbHbIE HE3HAUMTEIbHBIC
BBIYUCIIUTENbHbIE ONIMOKU; B OpraHU3allMd MPAaKTUYECKOH M CaMOCTOSATENIbHOW AEATeNbHOCTU
BO3MO>KHA HEOOJIbIIIast MOMOLIb MPENo1aBaTes;

OneHka «ya0BIETBOPUTEIBHONCTABUTCS, €CIIN U3JI0KEHHUE TIOJYUYEHHBIX 3HAHUM HENOJHOE,
OJIHAKO 3TO HE TMPENSITCTBYET OCBOEHUIO IOCIEAYIOLIEro MPOrpaMMHOIO MaTepHaa;
JIOITyCKAIOTCS OT/IEIbHbIE CYIIECTBEHHBIE OIIMOKH, UCIPABIIsieMbIE C TTIOMOIBIO MPETIO1aBaTENs;
UMEIOTCS 3aTPyIHEHUS IPU 0OOCHOBAHUH JIeHCTBUIN U (HOPMYIHPOBKE BBIBOJIOB; HEAOCTATOYHAS
CaMOCTOSITEJIBHOCT B IPAaKTMYECKOM  JAEATEIbHOCTH W BBINOJIHEHMM  3aJaHui
BOCIIPOM3BOJISIIIETO XapaKTepa;

OrneHka «HEyIOBJICTBOPUTEIILHO»CTABUTCS B TOM CIIydae,M3JI0’KEHHE y4eOHOro mMarepuaia
HEMNoJIHOe, OeCCHUCTEMHOEe; HMMEIOTCS CYIIEeCTBEHHbIe OMIMOKH, KOTOpbIE YydYalluics He B
COCTOSIHUM HCIIPaBUTh AK€ C MOMOUIbIO MPENOIABATENsl; HEYMEHHE IIPOU3BOAUTH IPOCTEMIINe



oncpanr CUHTC3a U aHaJIn3a, ACIaTh 0606HI€HI/15[ " BBIBOJIbI, OPIraHU30BbIBATD ITPAKTUYCCKYIO U
CaMOCTOATCIIbHYTO ACATCIbHOCTD,

Oyenka ymenuii pewiams 3a0ayu

Ornenka "OTAMYHO'"CTaBUTCSA B TOM CIy4yae, €CJIU:B JIOTHYECKOM PACCYKICHUU U PEIICHUU
HET OImuO0K, 3a/1a4a pelieHa parmoHaIbHBIM CITIOCOO0M;

OneHka «XOpOIIO» CTAaBUTCS, €CITUBIOTMYECKOM pACCYXKJICHHH U PEIICHUH HEeT
CYIIECTBEHHBIX OMIMOOK, HO 3aja4a pelieHa HepalroHAIBHBIM CHOCOOOM MM JIOMYIICHO HE
0oJee IByX HECYIIECTBEHHBIX OIIHOOK;

OneHka  «yJOBJICTBOPUTCILHOMCTABUTCS, ©CIMB  JIOTHYCCKOM  PACCYKJICHWH  HET
CYILIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OLINOKAa B MATEMAaTHYECKUX pacuérax;

OreHKa «HEYIOBJICTBOPUTEILHOMCTABUTCS B TOM CIIy4ae, €CIM HUMEIOTCS CYIISCTBEHHBIC
OIIMOKY B JIOTHUECKOM PACCYKIECHUU U B PEIICHUU;

Oyenka 3a ycmuulti omeem

Onenka "oTnM4HO'"CTaBUTCA B TOM CiIy4ae, €Clid: MOJHO PacKphITO COEp KaHUE MaTepualla
B 00beMe MpelyCMOTPEHHOM MpOrpaMMON M Y4YEOHHUKOM;H3JIOKEH MaTepuan I'paMOTHBIM
A3BIKOM B ONPEJCJIEHHOM  JIOTMYECKOM  IOCJIE[OBATEIbHOCTH, TOYHO  HCHOJB3Ys
MaTEMaTHYECKyI0 TEPMHUHOJIOTMI0 U CUMBOJIMKY; NPAaBUJIBHO BBIIIOJHEHBl PUCYHKH, YEPTEKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKUE
IIOJIO’KEHUSI KOHKPETHBIMHU IPUMEPAMHU; IPOJEMOHCTPUPOBAHO YCBOEHUE paHEE H3YUEHHBIX
COMYTCTBYIOIIMX BOMPOCOB, CGHOPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIB3YEMBIX IPHU
00paboTke yMEHHMH U HaBBIKOB; OTBETHl CAMOCTOSTEIBHO ©0€3 HaBOIAIIMX BOIPOCOB

npenoaaBareyisi; BO3MOXKXHBI OJHAa — JBC€ HCTOUYHOCTH IIPHU OCBCUICHHWU BTOPOCTCIICHHBIX
BOIIPOCOB HWJIM B BBIKJIIaAKaX, KOTOPLIC O6y‘l&IOH.[PII>iCH JICTKO HCIIPpaBUJI II0 3aMCYAaHUIO
nmpenoaaBaTeiid,

OlneHKa «XOpOIIO» CTABUTCS,ECIM:0TBET YJOBJIETBOPSECT B OCHOBHOM TpEOOBaHUSAM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM HMEET OJUH U3 HEJOCTATKOB: B U3JIOKCHUH JIOMYIICHBI
HeOobIre MpoOesbl, He NCKAa3UBIITHE MaTEMaTHYECKOe COJCp)KaHUe OTBETA; IOMYIICHBI OJHH —
JIBa HEJIOYeTa MPHU OCBEIICHHUH OCHOBHOI'O COJIEPKaHUsSI OTBETA, UCIIPABJICHHBIE MO0 3aMEUYaHUIO
MpernoiaBaTelis; JIOMYIIeHbl OIMOKa wWiIu Oojiee JABYX HEJOYETOB TPH OCBEHICHUU
BTOPOCTENEHHBIX BOIMPOCOB WM BBIKJIAJIKAX, JIETKO HCIPaBIEHHBIE T[0 3aMEYaHHIO
MIpETo/1aBaTes;

OlnieHKa «yIOBIETBOPUTEIBHOMCTABUTCS, €CJIM:HEMOJHO M HEMOCJEI0BATEILHO PACKPHITO
coJiep)KaHue MaTepHalia, HO TOKa3aHo oOIee MOHMMaHWE BOIMpOca W IMPOJEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOYHBIC IJIs JaJdbHEHIIEro yCBOCHHUS Marepuaia; UMENNCh 3aTPyJHEHHS WIH
JIOTTYIIIEHBI OMUOKH B ONPEICTICHUH TIOHSITHH, HCTIOJI30BaHIUM MAaTEMAaTHICCKON TEPMHUHOJIOTHH,
YepTekax, BBIKIAJKaX, HCIPaBJICHHBIE TIOCIE  HECKOJbKHUX  HABOMSIIUX  BOIPOCOB
MIPETI0IaBaTEelIs ;00 yJarOIIMICS HE CIPABHICA C MPUMEHEHUE TEOPHH B HOBOW CHUTYyaIldd TPHU
BBITIOJIHEHUH TIPAKTUYECKOTO 3a/JaHMsi, HO BBIMOJHWI 3aJaHus 0053aTeIbHOTO YPOBHS
CJIO’)KHOCTH TI0 IAaHHOW TeMe; MPY 3HAHUHU TEOPETUYECKOTO MaTepraja BhISBIIEHA HEOCTAaTOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABHIKOB

OlneHKa «HEYOBJICTBOPUTEILHONCTABUTCS B TOM CiIydyae, €CIM HE PAaCKPBITO OCHOBHOE
coJiepkaHre y4eOHOTO MaTepuaia; OOHapYy)KEHO HE3HAHWE WJIM HETIOHUMAaHWE OOJBbIICH WIIH
HaubOonee BaXXHOM dYacTH YyuyeOHOro Marepuana; JOMYyIIeHbl OLIMOKKM B ONpeAeliCeHUU
MOHSTUM,TPU UCIOJIb30BAHUM MATEMAaTHYECKON TEPMHHOJOTUM, B PHCYHKaX,uepTeKax WU
rpadukax, B BBIKJIQJKaX, KOTOPbIE HE WCIPABIEHBI MOCJIE HECKOIbKUX HABOISIIMX BOMPOCAX
MPETo/1aBaTeis.



KOHTpPO/IBLHO — O1IeHOYHBbIE CpeIcCTBA
1 cemecTp

IIpaxmuueckoe 3anamue
KoopanHaTtbl 1 BeKTOPbI

Ipaxmuueckasn paboma Ne 1.«/leticmsus ¢ gekmopamuy
1.  JlaHbI BEKTOPBI:

Haiigure:
a) CyMMY BEKTOPOB IOJIb3YSICh MIPaBUJIAMU TPEYTOJIbHHUKA U MapallIeiorpaMma;
0) pa3HOCTh BEKTOPOB;
B) BBINIOJIHUTh YMHOXEHHE KaXKI0TO BeKTOpa Ha yucina 2; -3; 0,5;

2. Tloctpoiite cymMMy BEKTOPOB, MOJIB3YSICh MTPABUIIOM MHOTOYTOJIBHHKA
3.  Haiigute cymmy BEKTOPOB, MOJIb3YSCh ITPABUIIOM Mapasieenumneaa
- — - — — —
4.  VYnpocrture Beipaxkenne AC+ MK+ KD+ CD+ DA+ DM .
o. Han pom6 ABCD, cropona kotoporo paBHa 5 cm, a nuaroHanb AC paBHa 8 cw,

HaliIuTe JJIMHY BEKTOPA BD .

IIpakmuueckas paboma Ne 2. « CkanapHoe npoussedeHue 6eKmopos»

1. Ompexenute KOOPAMHATLI BekTopa d, eci d = 27 — J + 3k.

Haiinure koopauHaTsl Bektopa @ + b, ecin a{—2; 1; —5} u b{2; 3; —1}.

Haiiure KOOpAMHATEI BEKTOPA d — B, ecmm d{—2;3;0} u E{—4; 0; 2}.

Haiinure KOOpAMHATHI BEKTOpa 3d, €Cin 5{—1 ;2;—4}.

Haiigure koopauHatel cepenunbl otpeska AB, eciiu A(—3;4; 3), B(1; —2; 2).
BeluucinTe IIMHY BEKTOpPA d, €CIIU €ro KoopauHatel {—3; 4; 0}.

Haiinure paccrosiaue mexxay ToukamuAuB, ecnmu A(—1; 2; —2), B(—1; 3; 4).
HaiiauTe KOOpAMHATHI BEKTOPA, MPOTUBOIIOIOKHOTO JAHHOMY BEKTOPY d{—3; 4; 5}.

© oNoORALDN

Haiiure KOOpAMHATEI BEKTOpA 1M , ecam M = 3d — 2b, Te a{1;2; 6}, I;{—l; 3;1}.

. Hatimure nymmHy BekTopa W, eciu M(—1;2;3),N(—1; -2; —4).

. Halinure koopauHATHI BEKTOpa W, €CJIM KOOpauHAaThHI ero Hauana M (2; 3; —1) u koHna
N(-2;1;0).

12. Haiinute paccrosiaue Mexy Toukoid N(—4; 3; 5) 1 HauanoM KOOpAMHAT.

13. U3BecTHO, uTO Touka C — cepeauHa oTpe3ka AB, HaliiuTe KOOPAMHATHI TOUKH B, eciu

U3BECTHO, uTo Touka A(2; —2;0), a Touka C(0; 3; 1).
14. Haiinute nepumetp Tpeyroasuuka ABC, ecnu A(1; 1; —2), B(1;4;1), C(5; 1;0).
Yuciia 1 BbIpaKeHUus

N
= O

Ipaxmuueckasn paboma Ne 3 «/leticmsust co cmeneHsAMU U KOPHIMUY

1. Berauciaurs:

a) 238143125430,
1

6) 316 2.
2. YHOpocTuTh:
11

a) a’-a



B) (03] c?,

3. Cokpatutb 1po0hb:
1

B2
2) x£5x ;
x2 -5
1
5) a* -4
a-16"

4. Pemuth ypaBHEHUE:

a) 81'= \/5,

6) 252x+1 — 573xfl
5. HaiiTu 3HaueHHUE MPOU3BEICHHUS:

‘{/6+@-4\/6—\/2_0 .

6. YmpocTuTh BhIpaKeHHE:
0,5 15
a 6 36
05 0,5 T 05 05 | 05 05 °
a’”+e a’+e a” —e

Ipaxmuyeckas paboma Ne 4.« Ceoticmea noeapughmosy

1. Bruncauts:
logs 243;
0) log;s 1;
B) 1g 00,0001,
r) logs 375 — logs 3.
logs 36
I[) logs 6

2. Haiigute X, ecnu log x = 4loga + 2log b? — log 2c.
3. U3sBectHo, uTO logg 42 = b, Haiinute logg 7.

4.  VYnopocTuTte BhIpaKE€HUE, MMOJIb3YSICh OCHOBHBIM JIOTApU(PMUUYECKUM TOXKIECTBOM
8log8 0,5 4log2 6 101g 5-2
H H .

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

OCHOBBI TPHTOHOMETPHH.

HpakmuquKaﬂ pa60ma No 5. «Onpede/zeHue CUHyca, Kocuryca u maHneseHca yazia)




Bapuanr |

l.@ﬂan IpPAMOYToJIbHEIH TpeyrolbHUK MNK, ZN = 90°. Haiitun
CHHYC, KOCHMHYC M TaHreHc yrjoB 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(—§; %)

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 BeipaykeHusa (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 Y4MCIOBOrO OTBETA
7cos’ a -5
7sin’ -2
2.  YIpOCTHTb [0 YHCJIOBOIO OTBETA
g 1- ctg’a

1-t9°a  ciga
3. Beruucnuth

[(1+ tg13°)° +(1-tg13°)’ J cos?13’
4, Beruucnuth

. T 3T . ,brw I
SIN" —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

5.  Boruaucauth

cos (Zarctg (—1)+ 2arcsin (—%D



6. Brrauciautb

arcsin%—arccos —? +arctg (—\/g)

Hpaxmuueckas paboma Ne 7. @opmyiibl clodHcerus U 080UHO20 Vaiay

BapuaHT |

BorucsinTe 6€3 mMoMOIM TaGJIMI, ¥ MHKpOKaJdbKyaaTopa (1—5).
1.[1] sin 42°30’ cos 47°30’ + sin 47°30’ cos 42°30".

2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sin 2™ cos * — cos 2™ sin ™.
5 15 5 15 NI
o+ tgg
4.@cos4—ncoss—n+ sin‘i—rc sin5—n. 5.@M.
9 18 9 18 n n
1-teg ey

6.

Haiitu sin 20, ecau 90° < o < 180°, sina = %
A
7. YIIPOCTUTH BBIpAKECHUE:!

cos? 20 + 4sin® o cos? a.
1+ cos20 + sin2a

coso + sino

Tpakmuueckas paboma Ne 8. « @opmyavt npugederus

BeluucanTe ¢ momolneio ¢opmya npuseaeHusa (1—22).

1.[2] cos 315° + sin 210° + tg 420°.
. 13n 11z 11n
2, (8] sin —— — cos — + ctg——.
IE 6 6 g 4
3.|4| OnpepenuTh 3HAK YMCJIOBOI'O BLIPAMEHHUSA
sin100° cos 200° tg300°

sinl

CpaBHuTH uncaa (4—6).
4.(2] sin 500° u cos 600°. 5. (3] sin 5,31 1 cos4,3n.
6.[4] sin12 u cos13.

YopocTHTh BBIp&YKEHHE M HAWTH ero yuciaoBoe 3HaueHue (7—8).

sin(oo — ) — cos(i—aJ
2 npp[(]:s_n
i

7.[6]

cos(o0 — ) + sin(a?n— ou)

sin[l—s—)-ri—a) + cos(7m + o)
bn

npu o0 = —.
p 6

8. 6]

cos(nTn+ a] — sin(a - ©)



DOYyHKIUH

Ipakmuueckas paboma Ne 9. « Cmenennas, nokazamenvHas u 102apupmuieckas GyHKyumy

1. N306pa3uth 3cku3 rpaduka GyHkpn Y = X

a) VYka3zaTtb 0051aCTh ONpeAeIeHUS U MHOKECTBO 3HAaYEHUM (PyHKLINU.
b) BbIsicCHUTB, Ha KaKUX IPOMEXYTKaX (yHKIMS yObIBaeT.

C) CpaBuuts uncna Y = (3, 2)_5 n.y= (3\/5)_5 .

2. Haitru dynxmmo, obparayio byaxmm Y = —2X+1; yrasars eé o6macts onpenenermus u
MHO’KE€CTBO 3HAYCHHIA.
3. Kakas ynkuus sBinsercs Bo3pacraromiei?

g V= 0,2*
p V=3
5\*
c) V= [g)
g Y=2°
4. Haiiaure o6nacTb 3HaYeHUs QyHKIMUA ) = 3" —6.
2 (= 00;+00)
b) (0;+oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpenenute HaMOOJIbIIEE U3 YUCEN.
3 NE]
4)‘1
b (3
g 1
8
g \4

. -4 -5 . -8, 1. 2\ 73 (3)?
6. CpaBnure uncna: a) 5,6 *u5,67>; 0) (1 7) ul; B) (3) u(z) .

. . 1
7. Haiigute KOOpAMHATHI TOUEK MepeceueHus rpadukoB GyHKIUN y = 4* ny = "

8. CpaBuuts log;31u log;30,9.
9. Cpasuurts ¢ Hynem uncio log, 3.

Ipakmuueckas paboma Nel0 « Tpueonomempuueckue QyHKyuu»

1.  Haiitu obnacts onpeneneHusi QyHKIIHH:
Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4



2X .
y=sinx+tgx Y=~ ¥ =+COSX y =+SINX

2sinx-1
y=2sin°x y=SiNX+X , _ 2, 1+C0sX y=cosx—1
2

2. Haiitu MHOXeCTBO 3HaYCHHUN (DYHKINU:
y—1-2sinx ¥ =3=28INX ,, _ ocosx+5y =3siNX+4

y=1-2sin*x y=2c08"x-1 y=3-2sin’X y = 2¢08° X +5

3. BBIACHUTB, AABISETCA JIU AaHHAS (PYHKUUS YETHON MM HEUETHOM:
y=sinx—x* y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+cosx

y=x24C0SX ¥ =COSTX y=2c08*X+5y=

4. Tloctpoiite rpaduk GyHKINU:
y—3-2cosx YV =SINX+1y=2sinX+1y=3c0sX~2

YPaBHeHI/lﬂ U HEPABCHCTBA

Ipakmuueckas paboma Nell. «Appayuonanvhvle ypasnenusy

Pemuts ypaBaenue (1—12).

1.4 Vx+3 =5- x. 2. [4]V1-x=x+1.
3.[4 Vx+11=x-1. 4. @A Vx2 + x+ 4= 4.
5.6] V2x+1-Vx = 1. 6.65]Vs—x—V5+x=2.
7.5l Vx-2+Jx+6 = 4. 8.[6] V2x+5—-JVx+6=1.
9.5 V15- x +V3- x = 6.

10.[6] V5x -8 - J2x -1 =.3x - 2.

IIpakmuueckas paboma Ne 12 «Iloxkazamenvhvle ypasHenus u HepageHCmaay

1. VYka3zatp MIPOMEXKYTOK, KOTOpOMY NIPUHAJIEIKUT KOpPEHb ypaBHEHUSA
1 0,4x-2
— =125
25
g m472
b) = 2;':']
) 12:4]
d) | |:|', 2]
XTS5 x4l
2. Yka3aTh IPOMEXKYTOK, KOTOPOMY TIPUHAUIEKHT KOPEHb YPaBHEHHA: 3 2 -3~ =1

a) [_4;_2]



b)  (-2;-1)
c; L_I;D]

d (12

-2
3. Vkasarb IpOMEkKYTOK, KOTOPOMY NMPHHAIEKUT KOPEHD YPABHEHHUSL: 5¢.2°=0,01

a [0;3]
)

b (-1;1)
c [3.5]
d (-2;,0)
4.  Pemmte ypaBHeHue. B oTBeTe yKaKuTe MEHBINMI KOPEHD!
6°  2°
32 - 685
5.  Pemmre ypaBHeHHe!

7.5 5% =2.57

6. Pemure ypaBHeHI/IeZ
1 x—1 1 X+1
2 2

7. Pemure ypaBHeHI/IeI

1 3-x L’l
6*‘2—(€j +362 =246

8. VYkazarh  NIPOMEKYTOK,  KOTOPOMY  NPHUHAJIEKUT  KOPEHb  yPaBHEHHS:
5X+2 —X2'5X :0
) [-25-10]
b) [— 5', 0l
c) [D; 2]
g  (510]
9.  Pemmre ypaBHeHue:

32X+5 _ 22X+7 +32X+4 _ 22X+4 — O

10. Pemmre ypasHeHnue:

3% -2.3-3=0

Ipaxmuueckas paboma Ne 13«Jlocapugpmuueckue ypagHeHus: u HepageHcmea»

Pemnre ypaBHeHus:

1
(7-x)° 2 5 0

2. log,x+log,9=3

1. log



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

" X logs x :§|0g514

5. logy(2+log,(3+x))=0
6. 10g,(2x* +5x+6)=1g100

) X—=3
7. lg(x —3x)—IgW—O
log,—log, y =0
log,+log, y =1

Pemute cucreMy ypaBHEHMIA: {

Ipaxmuueckas pa6oma No 14, «Hpocmeﬁmue mMpucoHomMenpuiecKue ypaeHerHus)

1. Brryuciure:

J2

arccos —-.  arccos [ _1 } 2arccos 1 + 3 arccosO.

arcsin(—1). garesin ( —?] - g arcsin 0.

2. Pemmrte ypaBHEHHE:
1 1
cos x = 0,7; cosg =0; 2cos2x =+/2; gcosﬁ =2

sin x = 0,35; sinZ = 1; 2sin3x = —1; lsin5=E
2 2 3 4

tgx =5; tg4dx=1; tggz—\/?

Hpaxmuueckasn paboma Ne 15. « Oonopoouwie ypasuetusy
Pemmmre onHOpOAHOE YpaBHEHHE:

2cosx— 2=0

tg2x +1=0

2C€0s?X — 3cosx +1 =0

35in?X + sinx cosx — 2 cos?x = 0
sinx—cosx=0

sin®x — 3cos?®x + 2sinx cosx = 0

ok wnE

Ilpakmuueckasn paboma Ne 16. «Penienre ypaBHEHUN pa3ioKeHHUEM Ha MHOKUTEITN»

1. IlpuBeaurte ypaBHEHUE K KBaJJpaTHOMY OTHOCHUTEJIBHO OJJHOM 13 TPUTOHOMETPHUUECKUX
GbyHKIUN 1 HAWTH €r0 KOPHU:

sin2x = 1.
2sin?x + sinx - 3=0.



2sin?x + 8cosx = 0.

2.  Pemmute ypaBHEHHE, Pa3JI0KUB HA MHOXKUTEIH €0 JIEBYIO YacCTh:

sinx — sin3x = 0.

3tg2x—J/3tgx =0.

2 cemecTp
DJIeMEHTHIMATEMATHYECKOI0 AHAJIN3A

Ilpakmuueckasn paboma Ne 17«Bviuucienue npouzgo0HuIX»

1. Haiitu cooTBeTrcTBHE MeX 1y QPyHKIMEH U e€ MPOU3BOIHOM.
1. 2. 3. 4. 5. 6.
C X 1 1 1
X - —
Vx sin? x [_y2 | 1+x°
7. 8. 9. 10. 11. 12.
o arcsinx | 5 x sin X 1 a*lna
1-x°
13. 14. 15. 16. 17. 18.
X" tgx Ig X COS X 1 arccos x
24x
19. 20. 21. 22. 23. 24.
1 L Iy | nx"?t |[log,x | —sinx
xIn10 X
25. 26. 27. 28. 29. 30.
arcctgx B 1 0 1 arctgx 1
1+ x? cos” x X
31. 32. 33. 34. 35. 36.
COS X In x ctgx 1 e* 1
xIna X
2.  ComocrtaBbTe GYHKINHU €€ TPOU3BOIHYIO.
[IpousBogHas
PynKums % 2x -2 cosxsinx cos(x+2)
X2+ 1
sin( x + 2)
Inx
cos?x
3. Brraucnure nponsBoHyo GyHKIUN:
7 5
6 X 7 3
=—": =X =—": =7X; =X"+5
y 5 y y 10 y y

5
=Jx; y=4xX°+3; y=6Jx+4; y=3x"+——;
y Y Y 4y 2\/;’ 4 X4



2
y:%/XT; y:X_4; y= 4 y=i;y:—
X

B 3 I
4.  BpuucnauTe NpoU3BOIHYIO (PYHKIIHH:
) 2X—3
a =
3-2X
y 4
b =T 2
) (5-2x)’
) y L
c = -
5—-2x
5. BEIUKCIIHTE 3HAYCHHE TIPON3BOAHON QyHKIMH Y = 2X-Inx-x-In49 npu X =7
a 0 B
13 15
0 - 2 =
6.  BoluncnuTe NpoM3BOAHYIO CIOXKHOU (DYHKIIUU

y =sin’ x-log, 5x

Ipaxmuueckas paboma Ne 18 «I eomempuueckuii u pusuyeckutl cCmvici BPOU3BOOHOUY

1
1.  VYrunosoii ko3pduuueHT kacarenbHO k rpaguky QpyHKIUH f(X)= 3 x3 = 2X B TouKe
¢ abcruccoit X =1pasen:
a) -1,
2
2.
%) 3
6) 1,
1
r) —.
) 3
2.  Yraosoii koaurmeHT KacaTeJIbHON K rpaduky byHKIMHA
y= 2C0S2x—Sin4x B TOYKE C aOCIIUCCOM X :% paBeH:
a) 8;
0)2;
8) —2;
r)0
3. Haiitu TaHreHc yriia HaKJIOHA KacaTebHOM K rpaduky QyHkimu Y = X* —1 B Touke

X,=3.
f (x)=5+4x—3x’. Hai s
4. HNana ¢pyHKIUSA ()C)— +4X —oX . Haligutre KOOpIuHATHI TOYKH e€ rpaduka, B
KOTOPO# yrioBoi Ko UIIHEHT KacaTeIbHON K HEMY paBeH -5.
5. K pynxmun Y =25In X +3C0S X IPOBE/IEHBl KacaTelbHble B TOYKaX ¢ abcuuccamu
_7 37
X; = 5 ux, == . SIBNAIOTCA 1M 3TH KacaTeNlbHbIE NapaiebHbIMK NPAMBIMU?
2

2



2
6. Haiinure yron mexmy kacaTenbHOM K rpaduky (yHKIuM f(X) =X~ —2X+9 s
1

TOYKe ¢ adCIucCcon Xo = E H OCBIO a0cIyce.

7. HaiiTu MIHOBEHHYIO CKOPOCTh MATEpPHUATIbLHOM TOYKM JBMKYINEHCS 110 3aKOHY
3 2
S(t)z 2t° +3t° -6t —1 s moment BpeMeHHu t = 2
3 2
8. Kacarenbnas k rpaduxy ¢ynkuun T (X)=—2x" —12x° —23x —8 o6pasyer ¢
TIOJIOKUTENLHBIM HaTIpaBIeHneM oc aderuce yroa 45°, HaiiiuTe KoOpAMHATHI TOUKM KACAHHS.

2
9. KacarenpHas x rpaguky QyHkmuun Y= (X —1) X mapamiensbHa ocuOx, HO HE
COBNAJAET ¢ HeW. HailinuTe KoopIMHATHI TOYKU KaCaHUs.

a

0

B

r

[

1.4
3'27

J

[

1

3 7

1 _ij
27

(i

(

i

757)

IIpakmuueckas paboma Nel9 «Hccnedosanue ghynkyuu ¢ nomowbio npousso0HOU».

Oyuknus y=f(x) 3amana rpadpukom. YKaxure:
a) o0nacTe onpeneneHus GpyHKIum,
0) npu Kakux 3HayeHusaX X f(x)<-2;
B) IPOMEXKYTKH BO3PACTAHUS U IPOMEKYTKH YOBIBaHUS (yHKIUY;
I') B KAaKUX TOYKax rpaduka KacatejabHbIe K HEMY MapajlieIbHbl OCH abCITUCC;
1) HAUOOJIbITICe Y HAUMEHBIIICE 3HAYCHUS (DYHKITHH.

il

[ ]y}

/

B

e Y

|
e
Vel

2. Tloctpoiite rpaduxu GyHKIHIT
y=x3+6Xx>+9x ; y=4-x.

[Ipakmuueckas paboma Ne 20 «l[locmpoenue epaduxos hyuxyuily

Jana gynkmus y = f(x) = 963—3 —x2—3x+4.
1) Tloctpoiite rpaduk dpyukimu y = f(X).
2) Cxonbko KopHel uMeeT ypaBaenue f(X) = a, ae [—5 ;5 2]
3) Tocrpoiite rpaduk ¢pynkmun y = - f(X).

IIpakmuyeckas paboma Ne 21«Bviuucnenue unmezpanog»




3,2 13 1 9 3146

+—— —1)dx; + + dx;
Ix x4 Vs I(496—1 cos® 3x e

15 3 7/ 4 s , 83+x+1, ¢ dx
J(x 5 T VX \/§)dx, (I) x+1 dx,{x(1+lnx)'

X
34

f&dxf [x°5% dx;

3—sin’x

Ipaxmuueckas paboma Ne 22« Boiuucienue niowaoetl ¢ HOMOWbIO UHMESPANI08)

Haiinure niomane GUrypsl, orpaHUI4€HHON JINHUSAMHU:

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

o &~ W e

CraTrucTHKa U Teopus BepOHTHOCTeﬁ, KOMﬁI/lHaTOpI/IKa

Ipaxmuueckas paboma Ne 23«llepecmarnosku, pazmeweHus u COUemManusiny
Buibepume 00un u3 6apUAHmMo6 0meema u 3aHecume €20 6 NUCHOK C pesylbmamamu.
1.Co4deTaHMsAMH HA3bIBAKOTCS TAKHE COCHHEHHS, KOTOPbIe COCTOSAT H3:
1)Omamx W Tex e N 3IEMEHTOB H OTIMYAIOTCS OPYr OT Apyra TOIBKO IIOPSAKOM HX
PacIONI0XKEHHUS.
2) n 3JIEMEHTOB, B3ATHIX HX JaHHBIX M Pa3JIAYHBIX 3JIEMEHTOB, B KOTOPHIC OTIHYAIOTCS JPYT OT
npyra 160 CaMAMH 3I€MEHTaMH, TH00 MOPAAKOM HX PaCIIOTIOKEHHUS.
3) n 31€EMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHbIX JJIEMEHTOB, X KOTOPHIE OTJIMYAIOTCS JPYyT OT
IpyTa 0 KpaHEH MepPE OMHUM DJIEMEHTOM.
2.Pazmemenusi 0003HA9AI0OTCH:

P, DL 3) A%,
3.KoH4ecTBO NepecTAHOBOK HAXOAUTCS 10 hopmy.ie:
m! m!
1) (m—n)In! 2) n! 3) (m-n)!

4. C3,C2, C8—ave:

1)BunoMuansHEIEe K03 QUITHEHTEL

2)Tabnuna 3HaYeHn i OHHOMUATBHBIX K030 QUIHEHTOB.
3)®opmyna AT pa3ioKEHUS CTEIIEHU BYYICHA.

Tpakxmuueckas paboma Ne24«Beposmuocmb»

1. CxonpkuMu crioco0aMu MOKHO BBIOpaTh B TpyIIe U3 25 CTYJEHTOB TPEeX YEJIIOBEK Ha
TOPOJICKYIO0 MaTEMATHUUECKYIO OJIMMITHALY ?

2. Cpenn 12 xonecHbIX map, 2 mapbl u3HomeHbl. Ciy4aiiHeIM 00pa3oM BwIOWpatoTcs 4
KOJIECHBIE TTapbl. HalTH BEpOATHOCTB TOTO, YTO Cpen BEIOPAHHBIX HE MEHEE 3 HEM3HOICHHBIX.

3. B Texnuueckoit mabopatopuum wumeercss 6 1MdpoBBIX M 4 aHAJIOTOBBIX MpUOOpA.
BepostHOCTh Oommbku u3mepeHust ais mudposoro mpudopa pasna 0,95, ans ananoroso - 0,8.



W3mepenune mpoBOAUTCS CIIy4allHO BBIOpaHHBIM MpuOOpoM. HaiiTu BeposATHOCTH OMIMOOYHOTO
U3MEpEHMUSL.

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapannenvnocmos npamvix U NJIOCKOCMey

1. Yepes konen A otpe3ka AB npoBeznena miuockocts. Yepes konen B u Touky C aToro orpeska
IIPOBEJEHBI NTapaJUIEIbHBIE MIPSIMBIE, IIEpeceKarolue IocKocTh B Toukax B1 u Cl. Haitnure
muny otpe3ka BB1, ecmu CC1 =15 cm, AC: BC=2:3.

2. Yepes koH1bl oTpe3ka AB u ero cepenrny M npoBeieHbI Tapajljie/IbHbIE NIPSIMBIE,
MepeceKaroIIre HEKOTOPYIO TIIOCKOCTh B Toukax Al, Bl u M1. Haiigute nnuny orpeska MM,
eciu oTpe3ok AB He nepecekaer miockocts 1 AA1 =5Mm, BBl =7 m.

Ilpakmuueckas paboma Ne 26 «Ilocmpoenue ceuenuiiy

1.  Tloctpouth ceuyeHuwe TeTpadnpa, mpoxojsiiee depe3d Touku K, L u M, nexammux B
IUIOCKOCTSIX TPaHeM.
2. Ha pebpax AB u AD mupamuast MABCD 3amanbsl cOOTBETCTBEHHO TOUKH P u Q —

cepenuHbl 3TUX pedep, a Touka R nexutr Ha pedbpe MC . IlocTpouTh ceueHue nupamuibl
IJIOCKOCTBIO, Tpoxoadien yepe3 Touku P, Q u R.

3. [TocTpouts ceuenue Terpadapa ABCD minockocthio, mpoxoasme yepe3 Touku K, L u
N, kotopble jaexaT Ha ero pebpax. (IIpu sToM mocTpoeHue AOIKHO NPOXOIUTH «BHYTPH
MHOTOTPaHHHUKA)

IIpakmuueckas paboma Ne27 «IlepnenOukyisapnocms Npamvix u nAOCKOCMe
1.Touka O — ieHTp KBagpaTa co cTopoHoi 4 cM; OS — 0Tpe30K, NEePINECHAUKYISIPHBIN K
MJIOCKOCTH KBajipaTa v paBHbIN 2 cM. HailTu paccrosiHue OT TOYKH S 10 TOUKH A.
2. Haknonnas AB nepecekaet miaockocTs P B Touke C; KOHIIBI €r0 OTCTOST OT INIOCKOCTH Ha
pacctosHuu 5 cM u 3 cM, AC=7 cm, CB=4 cm. Hailigure 1uinHy npoekuy HaKJIOHHOW Ha
TIOCKOCTBIO.
3. U3 ToukHM K TJIOCKOCTH MPOBEICHBI JIBE HAKJIOHHBIC. HaiiiuTe IMHBI HAKIIOHHBIX, €CIU OJTHA
13 HUX Ha 26 cM OoJIbIlie APYTOM, a MPOSKIIMN HAKJIOHHBIX paBHBI 12 cM 1 40 cMm.
4. HaiiguTe paccTosiHUE OT cepeIuHbl oTpe3ka AB 10 miiockocTH, HE nepeceKaroueil 3T0T
OTPE30K, €CJIM pacCTOsTHUE OT ToUueK A U B 10 miiockocTu paBHbl 3,2 cM U 5,3 CM.

MHororpaHHuKH U KpYyIJible TeJa

IIpaxmuuecxas paboma Ne28 «Ilpuzmar

3aoaua 1.

Haiigure miomanb moBepXHOCTH MPSMOIl MPU3MbI, B OCHOBAHUU KOTOPOH JIEKHUT POMO C
JTUaroHaISIMH, paBHBIMU 25 1 60, 1 60KOBEIM peOpOM, paBHBIM 25.

3adaua 2.

Haiinure mimomans O0KOBOM MOBEPXHOCTH MPABUIBHON MIECTUYTOJIBHOW MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpoii paBHa 3, a Beicota — 10.

3aodaua 3.

Haiinute OGokoBoe peOpo NpaBUIBLHOW YETHIPEXYTONBHON MPU3MBI, €CIU CTOpPOHA €€
OCHOBaHUs paBHa 15, a ruiomaas noBepxHOoCcTH paBHa 930



3adaua 4.

OcHoBaHMEM NPSAMON TPEYrOJIbHOW MNPU3MBI CIYXKUT HPSIMOYTOJIBHBIA TPEYrOJIbHUK C
kareramu 4 u 6, 60koBOe pedpo paBHO 5. Haiinure 00beM MPU3MEL.

3aoaua 5.

Haiinute mmomans OOKOBOH IMOBEPXHOCTH NPABWIBHON IIECTUYTONBHOHW TPU3MBL,
OINKCAaHHOM OKOJIO LMJIMHJPA, paanyc ocHOBaHMs kKoToporo paseH 0,03, a BbicoTa paBHa 1.

3aodaua 6.
OcHoBaHMe TMpaMU/bl — NPSIMOYTOJBHUK CO CTOpOHaMHU 6 M U 8 M, a BbICOTA IMpaMUIbl paBHA
MOJIOBUHE JTMAaroHaJIM OCHOBaHUs. Haliqute 00bEM mupaMuIbI.

3aoaua 7.
B npaBunbHON yceu€HHON yeThIpEXyronbHON nupamuge o0bEM paBeH 430 cm3, BbicOTa paBHA
10 M 1 cropoHa ogHOrO OCHOBaHUsA 8 M. OnpeenuTe CTOPOHyY APYroro OCHOBAHMSL.

Ipaxmuueckas paboma Noe29« I Tupamuoay

1. B npaBuUiIbHONM 4YETHIPEXYTOJBHOM NMUpaMHIE CTOPOHA OCHOBaHMs paBHa 12 cMm, a anuHa
6okoBoro pedpa 14 cm. Onpenenure IOMAIL AUATOHATFHOTO CEYCHHUS.

2. Onpenenute 6OKOBYIO MOBEPXHOCTh MPABUIBHOM TPEYyTrOJIbHONM MUPAMU/IbL, €Cln e€

BbICOTA paBHA 5 cM, a anoema 4 cM.

3. BbicoTa mnpaBUIBHON YETBIPEXYTOJIBHOM YyCEUEHHOW mupamuabl paBHa S5 cM. CTOPOHBI
OCHOBaHUU paBHBI 2 cM U 6 cM. HalimuTe momaas AnaroHaaIbHOTO CEUCHHS.

4. CTOpOHBI OCHOBAaHUI NIPABUJIBHOM TPEYTOJIBHOM ycedeHHOM nupaMuel 5 am u 1 qm. bokoBoe
pebpo 4 nm. Haiiaure BbicOTy nUpaMuabl.

5. OcHoBaHME NUPAMU[IBl — MPSAMOYIOJIBHUK CO CTOPOHaMU 6 M M 8 M, a BbICOTa NHPaMHJbI
paBHa MMOJOBUHE AWAroHaIn ocHoBaHus. Haiinure 00bEM mupamMuib.

6. B npaBuiibHOM yceu€HHOM ueThIpEXyroiabHOl nupamue oobEM paBeH 430 cM3, BbICOTa paBHA
10 M 1 cropoHa 0HOTO OCHOBaHUA 8 M. OnpesienuTe CTOPOHY APYroro OCHOBAHMSL.

Ipakmuuecxas paboma Ne 30 «l{ununop»

1. [Tnomans GOKOBOW MOBEPXHOCTH LUIWHApPA paBHa 45 , a nTuaMeTp OCHOBAaHHS 5.
Haitaute BbICOTY HMIIMHApPA.

2. JlnrHa OKPY’>KHOCTH OCHOBaHUS WIMHApaA paBHa 1. [lmomans 60KOoBOM MOBEPXHOCTH
paBHa 13. Haitaute BbICOTY HUIMHIpA.

3. Paamyc ocHoBaHMs IMIMHIpA paBeH 3, BbicoTa paBHa 6. Haiinute muomans 00KOBOM
MOBEPXHOCTU UWJIMHAPA, ACJIICHHYIO HA.

4. JUlnHa OKpYXHOCTHM OCHOBaHHMsS LMJIMHApAa paBHAa 3, BbicoTa paBHa 6. Haiinure
TUIOMIa/1b OOKOBOM MOBEPXHOCTH LUIUHAPA.

S. [Tnomane oceBoro ceueHuss mwiuHApa paBHa 9. Haiimute miomans OOKOBOM

MOBEPXHOCTU LIWJIMHJIPA.
6. OceBoe ceueHue IWIMHIApPA — KBaJpaT, JUAroHalb KBajpaTa paBHa . Hailimute o0BEM
nuiIuMHapa. 2 8
7. BeicoTa mumHIpa Ha 2 MEHbIIE paanyca ocHoBaHus. OTHOIICHHE 00BEMA IMIIMHPA K €T
TI0Ma M OOKOBOM MOBEPXHOCTH paBHO 4. HalimuTe BRICOTY UIUHAPA.

Hpaxmuueckas paboma Ne 31 «Kounyey

1. Haitnute 006EM KOHYyCa, BBICOTa KOTOPOTO paBHa 12 M, a oOpa3zyromiasi — 15 M.

2. [1nomanp ocHOBaHUA KOHYca 167 cM2, mojHas MOBEPXHOCTH €ro 321 cM2. Onpenenute 00bEM
KOHYca.

3. B yceu€HHOM KOHyCe Pa3HOCTh PaJiyCOB OCHOBaHH paBHA 2 CM, BHICOTA paBHa 9 CM M €ro
00BEM paBeH 42 m cM3. OnpeaenuTe MIomaal OCHOBAHUMA.



4.
BO

B paBHoGeapennom tpeyroisHuke ABC AB = BC = 10, AC = 12. TpeyroibHUK Bpaaercs
Kpyr ocH, npoxojsiiel yepe3 BepiinHy B u nepnenguxynsapuoit AC. Haiigure o0béM Tena

BpaLICHUS.

Yemmuwiii onpoc
1 cemecTp
KoopauHaThbl 1 BEKTOPBI

1. Onpenenenune BexToOpa.

2. Kaxk HaiiTu KOOpIMHATHI BEKTOpa?

3. Omnpenenenue paBHBIX BEKTOPOB.

4. Onpenenenue KOJUIMHEAPHBIX BEKTOPOB.

5. IIpu3HAK KOJUIMHEAPHOCTH BEKTOPOB.

6. UYro Ha3biBaeTCa MOIyJIeM BeKTOpa?

7. Kak Haiitn Moxynb BekTOpa?

8. Kakoii BeKTOp Ha3bIBaeTCA HyJIEBBIM ?

9. Kakoii BeKTOp Ha3bIBAETCA €MHUYHBIM?

10. JIpa onpenenenus ckaaspHOTo IPOU3BEIECHUS BEKTOPOB.

11. Yemy pasen kocuHycC yria MexIy BEKTOpamMu?

12. TlpusHak nepneHanKyIIpHOCTH BEKTOPOB
Yucia v BbIpaKeHHs

1. Kakue umcna Ha3piBaloTCsi HaTypajdbHbIMH? Kakoe o0o3HaueHHe BBEACHO JJIsI MHOXKECTBA
HaATypaJbHBIX YUCen?

2. Kakue uucna BXOJIT B MHOXeCTBO Ienbix uyncen? Kakoe o0o3HaueHWe MPUHSTO Ui STOTO
MHOecTBa?

3. Kakoe MHO)XE€CTBO Ha3bIBa€TCSI MHOXKECTBOM pPAallMOHAJIBHBIX YUCEN U KAK 3TO MHOYKECTBO
o0o3Havaercs?

4. IlepeuncauTe OCHOBHbBIE 3aKOHBI J€HCTBUI HaJl palliOHATbHBIMH YUCIIAMHU.

5. Kakue 0ObIKHOBEHHBIE Ap0oOH 00paIiaTcs B KOHEYHbIE AeCITUYHbIE?

6. Kakue 0ObIKHOBEHHBIE APOOU BHIPAKAIOTCS TOIBKO MPHUOIMIKEHHBIMH JECITUIHBIME?

7. Kakue necsTuuHble TIpoOU HA3bIBAIOTCS OECKOHEUHBIMH MEPUOTUNIECKUMU?

8. UTo Ha3bIBaeTCs MepruoI0M OECKOHEUHON EPUOANYECKOM IECATUUHOM 1po0u?

9. Kakue nepuoanyeckue qpodu Ha3bIBAIOTCS YHCTHIMU U CMEIIAHHBIMU U KaK COKPAILIEHHO OHU
3aMuChIBAIOTCSA?

10. Kak 3anuchiBaloTCs 1iejble YHclia U KOHEUHBbIE JIECATUYHBIE JPOOU B BHUJE OECKOHEYHBIX
NEPUOANYECKUX IpoOeit?

11. JlroGas nm OeckoHewHasi MepUoaMYecKas AecATU4YHas ApoOb SBISETCS pPAMOHAIBHBIM
YHUCIIOM?

12. Kak 00paTUTh YUCTYIO MEPHOJUIECKYIO IECATUUHYIO APOOb B OOBIKHOBEHHYIO?

13. Kak oO6paTuTh CMEUIaHHYIO EPHUOAMUYECKYIO JECATUIHYIO P00 B OOBIKHOBEHHYIO?

14. Kakoe ucKIIIOUEHUE MPEICTaBIseT co00i OecCKOHEUHAs epUOINYecKas JeCATUUHAs IPOOh C
nepuojiom 9?

15. Kakue uymcnma Ha3bIBAIOTCS HPPANMOHANBHBIMU M KaKk 0003HA4aeTcsi MHOXKECTBO
HppalMOHATIBHBIX YnCen?

16. Kakue uncna Ha3pIBarOTCS IEHCTBUTEIBHBIMU M KaKO€ JUIsl HUX BBEACHO 0003HaUeHHE?

17. Yro moHMMaeTcs 1mo 1 abCOMOTHON BEIMYMHON JeHCTBUTENILHOTO Yrcia?
OCHOBBI TPUTOHOMETPHUH

1. Yto Ha3bIBaeTCS EAUHUIHON OKPYKHOCTHIO? ENMHUYHBIM paguycom?
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Kaxkmne HaIlpaBJICHHA IMOBOPOTA CAMHUYHOT'O paanyca H3BCCTHBI?
B xakux CANHUIAX U3MCPIACTCA YIroJl IOBOpOTAa CAUHUYIHOT'O pazu/lyca?

Urto Takoe yros B ofauH panuan? CKOJIBKO MPUOIU3UTEIBHO IPATyCOB COAECPKUT yroua B 1

paauas ?

CdopmynupoBaTh IpaBuiia NEpEeBOJa M3 IPagyCHOMl Mephbl yIila B paJMaHHYI0 Mepy U

Hao000pOT.
Onpenenenre OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKIIMH.
Uro SBIISICTCSI apTyMEHTOM JIJISl BCEX TPUTOHOMETPHUUCCKUX (DYHKITHIA?
OT yero 3aBUCUT 3HAYEHHE TPUTOHOMETPUUECKUX (PYHKIIHI
[lepeurcauTe OCHOBHBIE CITOCOOBI I0OKA3aTEILCTB TPUTOHOMETPHUYECKUX TOXKICCTB

HazoBure dopmyny i perieHus TPUTOHOMETPHUYECKUX ypaBHEHUH tg x=a, Ctgx=a, COS

X=4a, Sin X=a.

DOyHKIUH

Kak naiftu koopuHaThl BEpIIUHBI TapadoIIbI?

OT yero 3aBUCUT HaIlpaBleHUE BETBEH napabossl?

[lepeuncnure cBOMCTBA CTENIEHHON (PYHKIIMM C HEUETHBIM I10Ka3aTeJIEM.
Uro Ha3bIBaeTcs 001aCThIO 3HaUCHUH QyHKIMN?

Chopmynupyiite TeopeMy O pa3ioKEHUU KBaIPpaTHOIO TPEX4JieHa Ha MHOXKUTEIH.
OnuumTe anropuT™ NOCTpOeHUs rpaduKa KBaApaTUYHON (QYHKIUH.
[lepeuncnure cBOMCTBa CTENEHHON (PYHKIIMU C YETHBIM ITOKa3aTeleM.

UYro HazbIBaeTcs 001acThio onpeeneHust GyHkuuu?

Ha3zoBute MHOKECTBO 3HAYEHUI CUHYCa, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.
HazoBure 3xcTpeMyMbl CUHYCa, KOCUHYCA, TAHT€HCA, KOTAaHT'€HCA.

Kaxkas ¢pyHkius Ha3pIBaeTCs MOKa3aTeIbHON?

KakoBa o6siacTh onpezaeneHus noxka3areabHON QyHKINU?

Kakumu cBolicTBaMu MOKET 001a/1aTh PYHKITHS?

JlaliTe onpeneneHue Bo3pacTaromiel, yobBaromen QyHKITUH.

[Ipu xkakoM ycioBHUM NOKa3aTenbHast PyHKIMS ABIIs€TCS yObIBaroen?
CgoiicTBa JiorapupMuiIecKor (yHKIIMH IpH a > 1;

CsoiicTBa snorapupmuyeckoit pynkuuu npu 0 < a <1,

OcHoOBHBIE TIPe0Opa3oBaHus IPaPUKOB JorapuhMUIECKOr (PyHKITHH.

YpaBHeHusi 1 HepaBeHCTBa

Crenenu ¢ KakMMH MOKa3aTeIsIMU Bbl 3HaeTe?
[Tepeunciure CBONCTBA CTENEHEM.

Jlns1 Bcex i mokasaTese CBOMCTBa OJJMHAKOBBI?

Kaxk Ha3piBaeTcs onepanys Hax0XJIeHUS CTETICHEH?

Yro Takoe norapupm?

[TepeuncinTe OCHOBHBIE CBOWCTBA JIOTapH(MOB.

Kak Ha3piBaeTcs onepanusi HaxoxJ1eHus JorapupmMon?
HazoBute MeTo1bI pellieHrs MoKa3aTeIbHbIX YpaBHEHUN
HazoBute oTnmume cTporo u HECTPOroro HEPABEHCTB
Kaxkoe ypaBHeHMe Ha3bIBa€TCs MMOKA3aTEIHHBIM?
CriocoObI penieHus oKa3aTebHBIX YpaBHEHUH?
CrniocoOnl pelieHns: NoKa3aTelbHbIX HEPAaBEHCTB?
CrniocoOsI pernieHus JorapuGMUIEcKuX HEPaBEHCTB U YpaBHEHHI?

2 cemecTp

9J1eMeHThI MATEMATHUYECKOI0 aHAIH3A
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Yro Ha3pIBacTCs NPUPALICHUEM apryMeHTa?

Uro Ha3pIBaeTCs MpUpanieHneM QYHKIUU B TOUKE Xo?

Kakas ¢yHKIMs Ha3bIBaeTCsl HENIPEPHIBHOM B Touke?

B kakom ciyyae B JaHHOH TOUKE (PYHKIMS TEPIUT pa3pbiB?

Jaiite onpezneneHre Npon3BOIHON QYHKIIMU B TOUKE.

Kakwue cymectBytor 0003HadeHMs sl TPOU3BOAHON QyHKIMH y=f(X)?

Chopmynupyiite He00X0IMMOE YCIOBUE CYIIECTBOBAHUS MPOU3BOIHON (PYHKIIMU B TOUKE?

Kakyro ¢pynkumio Ha3siBaoT quddepeHnupyemMon B Touke?

Uro HazbiBaeTcs AuddepeHurpoBanuem?

HazoBute mo mopsaky Bce omepainuu, KOTOpbIE CJIEIyeT MPOU3BECTH INPU BBIYUCICHUU
IIPOU3BOJHOM I10 OIPEAEICHUIO

Kax naxonurcs npousBojHas cioxxkHoil pynkiuu h(x) = g (f(x))?

Uro xapakTepusyeT MpOou3BOIHAs PYHKIUHU B TOUKE?

VYpaBHeHHe KacaTeabHOU K rpaduky QyHKUIUU.

Ha3zoBute reomeTprueckuii cMbICI NPOU3BOAHON (PyHKIIUH.

ChopmynupyiiTe aaroputM HCCIEIOBAHUS HENPEPhIBHON (YHKIMM HA MOHOTOHHOCTH U
KCTPEMYMBI.

UccnenoBanue ¢hyHKIIMM HA MOHOTOHHOCTb.

Touku skcTpeMyma QyHKIIMM U UX OTBICKAHUE.

Uto Ha3pIBaeTCs IEPBOOOPA3HOI?

Kak unraercss 0CHOBHOE CBOMCTBO MEPBOOOPA3HOI?

Kax MOXHO BBIYMCIUTS IIOIIA/b KPUBOJIMHEHHON Tpanenuy Npy IOMOIIM HHTerpana?

UYrto Takoe onpeneaeHHbId HHTErpan?

Kakosa ¢popmyna Herotona-JleiiOuuma?

KakoBbI OCHOBHBIE CBOHCTBA ONIPEAEIEHHOIO HHTErpaia?

Kak npoBonuTcs 3amMeHa NepeMEeHHON B OIIPEAECIEHHOM HHTeTpase?

KaxoBa popmyiia UHTErpUpOBaHMS IO YAaCTSIM B ONPEEICHHOM UHTerpane?

Kak Boruncnsitorcs miomanau uryp?

Kaxk Bpruncnsercs npolIeHHBIM Iy Th IPU TOMOUIU OIPEAECICHHOIO UHTErpaia?

Kak Boruncisiercs 00bemM noTpeOeHHON AIEKTPOIHEPTHHU?

Yto Takoe HECOOCTBEHHBIM MHTETPAI?

CraTtucTHKa B TEOPUA Bep0ﬂTHOCTeﬁ, KOMﬁI/IHaTopI/IKa

Yemy paBHO KOJIMYECTBO MEPECTAHOBOK M3 NPA3TUIHBIX DJIEMEHTOB?

Uemy paBHO KOJMYECTBO pa3MEIICHHM M3 NPA3IMYHBIX SJIEMEHTOB MO MAJIEMEHTOB B
KaXIoM?

Uemy paBHO KOJUYECTBO COYETAHUHN U3 NPA3TUYHBIX DJIEMEHTOB MO MAJIEMEHTOB B KaXK0M?
UeM pa3MmenieHus OTANYaeTcsl OT COYETAaHUM?

[TepecTanoBku OnMke pa3MEIICHUSIM UIH COYETAHUSIM?

Yero Bcerma OobIlie U3 OJHOTO M TOTO K€ YHCJIA DJIIEMEHTOB — COYETaHWH, pa3MEIICHUN
WJIH NIEPECTaHOBOK?

I'enepanbHast COBOKYITHOCTb U BEIOOPKA.

Craructuueckoe pacrpeiesieHue BHIOOPKH.

[Tonuron u rucrorpamma.

CrartucTuueckue XapakKTepUCTUKU BapUAITMOHHBIX PSIIOB.

O1eHKY TeHepaIbHON COBOKYITHOCTH IO BEIOOPKE.

JlonomHUTEIbHBIE XapaKTEPUCTUKU BApUALIMOHHOTO psifa.

[TonsiTHE O MPOBEPKE CTATUCTUIECKUX THITOTES.

HpﬂMLIe ! IIJIOCKOCTH B IIPOCTPAHCTBE



1. CdopmynupyiiTe mepBbleé TpH aKCHOMBI cTepeomeTpuu. ChopmynupyiTe U JOKaKUTE
CJIEJICTBUS U3 aKCHOM

ChopmynupyiiTe onpeaeneHre napamuieIbHbIX MPSIMOI U MI0CKOCTH.

3.  CdopmynupyiiTe 1 qOKaXKHUTE TEOPEMY, BRIPAKAIONIYIO MPU3HAK MApaICTbHOCTH PSIMON U
IJIOCKOCTH

ChopmynupyiiTe onpeeneHne CKpeuBaromnuXCs MPSIMBbIX.

Cdhopmynupyiite onpeesneHue napauielbHbIX MIOCKOCTEH.

6. CKOJIBKO IUIOCKOCTEH 3aaf0T JIBE TIEPECEKAIOIINECS MPsIMbIe?

no

ok

MHoOrorpaHHMKH U KpyIJjble TeJia

UTto Ha3bIBaCTCSI MHOTOTPAaHHUKOM?

Uto HazbIBaeTCANPU3IMOIL?

UTo Ha3BIBACTCATIPIMOYTOJILHBIM TTApaJUIeICTUIICIOM?

Kak Beruucnsiercs miomaab MOBEPXHOCTU U 00BEM Mapaienenumneaa?
Kaxk Bpraucisiercs mioniaap NOBEPXHOCTH U 00HEM MPU3MBI?

Urto Ha3bIBaeTCSMUPAMUION?

Kaxk Bpraucisiercst o00beM U IUIomaab TOBEPXHOCTH TUPAMHUIBI?

UTo Ha3bIBACTCSIMIUHAPOM?

Kaxk Bpraucisiercst 00beM U IIIomaas TOBEPXHOCTH IIMIIMHIpA?

©CoNoR~WNE

Hcropus maremaTuku. MeToabl MaTeMaTHKH

1. UcTopust MaTeMaTUKH.
2. Metoapl MaTeMaTHKU

Yucia v BbIpaKeHHs
OrnpocHbiii gucT 1
*  OnpocHslii ucT 1
Bomnpocsr:
1.Bunb! uyncen, kak 0003Ha4al0T MHOKECTBO 3TUX yuCen?
2.Bunbl ypaBHeHH(HA3BaHUE U OO BHT)
3.Buasl npobeti(Ha3BaHue ¥ pUMeEp)

*  OnpocHbIH JUCT 2
Bomnpocsr:
1. Buapl kopHEeH(TIpruMepHI)
2. CBoiicTBa KOpHEMH
3. CBoiicTBa cTeneHen
*  OmnpocHslii nuct 3
Bomnpocksr:
1. Onpenenenue gorapudma
2. Buasr norapugmon
3. CpoiicTBa norapudmon

OCHOBBI TPHTOHOMETPHH

*  OmnpocHblit mucT 4
Bomnpocksr:
1. Onpenenenye eqUMHUYHON OKPYKHOCTH
2. OnpezneneHue CUHyca, KOCUHYCa, TAHT€HCA U KOTaHIeHCa



3. 3aBUCUMOCTb MEXKIy CHHYCOM, KOCHHYCOM U TAHT€HCOM
DJieMeHThl MAaTEMATHYECKOr0 aHATU3a

OnpocHslii HcT 5
Bompocsr:
1. Onpenenenue Mpou3BogHON QyHKINN
2. @opmyIia A HaXOXkKAESHUS IPOU3BOIHOM uepes mpeel
3. IlpaBuita HaXOXKACHUS TIPOU3BOTHBIX

HMHTerpaj u ero npuMeHeHune

OnpocHslii aHCT 6
Bompocsr:
1. Onpenenenue nepBooOpa3HO PyHKINH
2. IlpaBuia UHTETPUPOBAHUS
3. ®opmyna Hetotona — JleiiOnura

CraTHCTHKA M TeopHus BEPOSITHOCTEH, KOMOMHATOPHKA

OnpocHslii auct 7
Bomnpocsr:
1. IToHsiTHE BEPOSITHOCTH CIIy4alHOW BETMYHUHBI
2. Knaccuueckoe ornpeesieHue BEpOSTHOCTH
3. MaTtemaTuuyeckoe 0XKMIaHUE U JUCIIEPCUS JUCKPETHOM CIIy4yallHOM BEJIMYMHBI.



Ounenounsie MaTepuaabl arrectanuuno gucuuniannell /.1 MaremaTtuka

JAndpepeHnpoBaHHbIN 3a4eT

1. Ilepeuens BonpocoB k TuddepeHunpoBanHomMy 3a4eTy no gucuumianne ITJ1.1
MaremaTuka
1.1 IlpumepHble BOIPOCHI
1. MHoecTBO, onepaluy HajJl MHOXECTBaMHU

CoNU~ WD
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11.
12.
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14.

DneMEeHTbl MaTEMaTUYECKOM JIOTUKU

CreneHs ¢ pallMOHAIBHBIM U AEHCTBUTEIbHBIM [10KA3aTEIEM

ApudmeTnueckuii KOpeHb HaTypajabHOU cTteneHu Jlorapudmsl

CaoiictBa norapudmoB OnpeseneHne CUHyca, KOCUHYCa, TAHI'€HCA YIJIa U UX 3HAKU
TpuronomeTpruyeckue TOXKAECTBA

®opmyusl npuseneHus CreneHHas GyHKIM, ee cBOicTBa U rpaduk
[TokazarenbHast pyHKIMS, €€ CBOMCTBA U rpaduk

Jlorapugmuueckas pyHKIUS, €e CBOUCTBA U TpauK

O61ue cBoiicTBa TpUroHOMeTpHUeckux GyHkuil Jlorapupmuueckue ypaBHeHUS
Jlorapugmuueckue HepaBeHCTBA

[TokazaTenbHble ypaBHEHUS

[TokazarenabHble HEPAaBEHCTBA

WppauunonanbHble ypaBHEHUS

2. TectoBbie 3a1aHusA. OneHKa 110 pe3yJbTaTaM TeCTHPOBAHUS
2.1 IlpumepHsble 3a7aHus TecTa

3 1

3 13
Al. Buinonuure geificteus: 6¢7 + 4(c’) .
3 6 6 3
1) 70¢7 2) 70c’ 3) 10¢7 4) 10¢7
A2. Buuucnure: 3/0,064 - 125 .
l)‘ 0,002 2) 2 3) 54 4) 4

A3. Boryucaure: log45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4, Kakoe u3 ciefyiolMxX YHCesl BXOAMT B MHOXECTBO 3HA4YEHHI

byHKuMK p = (‘)" - 37

1) —12
AS5.
1) (—oo; =3) »

9
2) =2

[0; 5]

2) (=35 0) v (5; +o0)
A6. Peurnte HepaBeHCTBO 83 < 24x+ 15

1) (—oo; —15]

2) (—oo; 3]

A7 Ha pucyHke u3obpaxe-
Hbl rpadpuku GyHKUMA y =
U y = g(x), onpemeneHHBIX Ha
npoMexyTtke [—4; 6].
BCE 3Ha4YeHHs apryMeHTa,
KOTOPBIX BBHIMOJHACTCA HEpaBeH-

cTBO fix) = g(x).

1) [—4;
2) [—1; 6]
3) [=4; —1) v (4; 6]

=1] v [4; 6]

4) (—1; 6)

A 8 . Pelunrte ypaBHeHHe cc:-s; = 5.

D(—)'n+4nn, ne Z
2 (=D + nn, ne Z

Vkaxure

3) -3
Ix(x-3) > 0.

BEHCTBO
Peurute Hepa <13

3) (—c0; =3) v [5;

4) —4

+0co)

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

y +oa)
4} —]5 +0o0)

Ax)

oA

3)
4)

+n + 2nn, ne Z
+n + 8nn, ne Z .

2.2 CooTBeTCTBHE MEXIy OalnbHONH CHCTEMOM M CHUCTEMOW OLIEHMBAaHUS IO pe3yibTaTaM
TECTUPOBAHUS yCTAaHABIMBAETCA IMOCPEJACTBOM CIEAYIOIICH TaOIUIbI:

OOBeKT [Tokazarenu oueHuBaHUA Ouenka YpoBeHb
OLICHKHU pe3yJIbTaToOB 00y4YeHHUs pe3yJIbTaTOB 00YUYEHUs
MeHee 5 6ayioB «HeynoBneTBOpUTEIILHON Husknii ypoBeHs
. 6 — 5 GayioB «Y IOBIETBOPUTEIBLHO» IToporosslii ypoBEHb
OO6yuaromuiics 8-76 >
— 7 baynos «Xopouio» [ToBbIlIEHHBIA YPOBEHB
10 — 9 GamnsioB «OT1an4HO» BplIcokuil ypoBeHb

3. OueHka oTBeTa 00y4yalomerocsi Ha BONPOockl ¢ (epeHIHPOBAHHOIO 3a4eTa.
3.1. Onenka oTBeTa 00yJaromEerocst Ha BOIpock! AU depeHpoBaHHOTO 3a4eTa

CojeprkaHue MKaJIbl OLICHUBAHUS

DneMeHThI
oueHnBaHuA | HeynoBneTBopuTenbHO| Y IOBIETBOPUTEIHHO Xopo1o OminyHO
CootsercTBHE
OTBETOB ITonnoe
3Ha4yuTEeIbHbIC He3naunTenbHbl [TonmHOE
dbopmyarpoBKa HECOOTBETCTBHE 110
MOTPEIIHOCTH € TIOrPELIHOCTU | COOTBETCTBUE
M BOIIPOCOB BCEM BOIIpOCam
(3amanuii)
CrpykTypa, [Tonnoe 3HAUUTEIBHOE HesnauutensHo | CooTBeTcTBHE




MOCIIC0BATEITHH HECOOTBETCTBUE HECOOTBETCTBHE e KPUTEPUIO MTPH
OCTb U JIOTHKA KPUTEPHUIO. KPUTEPUIO HECOOTBETCTBUE | OTBETE Ha BCE
OTBeTa. YMCHHE KPUTEPHUIO BOTIPOCHI.
YeTKO, TOHATHO,
I'PaMOTHO U
cBOOOJIHO
U3JIaraTth CBOM
MBICITH
[Tonnoe
COOTBETCTBHUE
YmMenue
YMenue JAHHOMY
YBSI3BIBATH
CBS3aTh KPUTEPHUIO.
TEOPHIO C YMmeHue cBsi3aTh YMmeHue cBsi3aTh
. . BOIIPOCHI CnocoO6HOCTH
MPAKTHKOM, TEOPHIO C IPAKTHKOW | BOMPOCHI TECOPUU H
TEOpUU U WHTETPUPOBAT
B TOM YHCJIE B paboThI HE MIPAKTUKU
MIPAKTUKH B b 3HAHUS U
obnactu MIPOSIBIISICTCSL. MIPOSIBIISIETCS PEIIKO.
OCHOBHOM MPUBIIEKATH
npodeccuoHalb
9 TIPOSIBIISICTCS. CBEJICHMS U3
HOU paboThI
pa3IMYHBIX

HayuHbIX cdep

[Ipumeuanue: uToroBas OIEHKAa (OPMHUPYETCs Kak CpedHss apudmernueckas pe3ysbTaToB
3JIEMEHTOB OLIEHUBAHUS.
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JK3aMeH

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. [IpaBuna neiicruii ¢ norapudmamu. 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.
Tpuronomerpuyeckas pyHkuus Y = COS X, ee CBONCTBA U rpaduK.

Tpuronomerpuueckas ¢pyuxims Y = SIN X | ee cpoiicrpa n rpadux.

HppauroHanbHble ypaBHEHUS U OCHOBHBIE IPUEMBI UX PELLICHUS.
Pemenue noka3arenbHbIX ypaBHEHUM.

Pemenue norapumMudeckux ypaBHeHHH BU1a log a XK= Ioga b

Pemenue norapudmudeckux ypastennit suaa 109 aX= b.

EnuHudHass OKpYXXHOCTh. [IOBOPOT TOYKH BOKPYT Hadaia KOOPAMHAT. PaguaHHBIA METO.
U3MEpEHHs YTITIOB BPAICHUS U CBSI3b C TPaJIyCHON MEPOU.

Ormpenienenue CHHyca, KOCHHYCa, TAHTeHCa, KOTAHT€HCa OCTPOro yria.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBA U €r0 MPUMEHEHHUE /7Sl BBIYMCICHUS 3HaYeHUH
TPUTOHOMETPUYECKUX (PYHKIUHN MO OJJHOM U3 HUX.

@opMyIIbl IPUBEICHNUS.

@DopMyJIbl CI0XKEHUS U BBIYUTAHHSI CHHYCOB U KOCHHYCOB.

@DopMyJIbl yABOEHUS.

@opMyIIBI ITOJIOBUHHOI'O yIJIA.

CuHyc, KOCHUHYC U TAaHT€HC YTJIOB X U-X.

Pemenne ypaBuerus COS X = a . Apkkocunyc.

Pemenue ypaBHeHus Sin X = a . ApkcuHyc.

Pemenue ypaBHenus tgx = a uctgx = a.ApkraHreHc. ApKKOTaHT€HC.

IIpou3sBosHas cTeneHHON (YHKIUU

[IpaBuna muddepeHupoBanus

[Ipou3BoHbIE TOKA3aTEIBHOU, JJOTapU(DMUIECKON U TPUTOHOMETPUUYECKON (PYHKIIMIA.
['eomeTpuueckui CMbICIT TPOU3BOIHOM.

YpaBHEHHE KacaTeIbHOM.

Bo3spacranue u yosiBanue GyHKIIHH.

DKCTpeMyMbl QYHKLNH.

[lepBooOpasHasi, mpaBuia HAXOXKACHUS IEPBOOOPA3HBIX.

®opmyna Herotona-JleiiOHuna.
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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.

VYkaxute BepHYy10 GOpMyITy sl HAX0XKIEHUS 00bEMA MPSIMON ITPU3MBI:

a)V =a-beVv =a?z) V=5, -h

[IpsimoyroipHBIN NTapajuiesienuIie]l, ero CBOMUCTBa.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON M HAKJIOHHOW TIPU3MBI.
[Mupamupa, ee anemenTsl. O0bEM U IJIOIAb IOBEPXHOCTH MUPAMUJBI.

Hununap, ero snemeHTbl. O0BbEM U TUIOIIAb TOBEPXHOCTH IIMIIMH/IPA.

Ilonstue BekTOpa B mnpocTpaHCTBE. PaBeHCTBO BeKTOpOB. C0XKE€HUE U BBIYUTAHHE
BEKTOPOB. Y MHOXXEHHE BEKTOpA HA YUCIIO.

Kommnanapueie BekTopbl. PazinoxeHne BeKTopa o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
CkasisipHO€E IIPOU3BEIEHNE BEKTOPOB.

VYTI710B MEX Ty NPSAMBIMU U TUIOCKOCTSIMH.

JBuxenus. LlenTpanbHas, oceBas u 3epKaibHas cuMMeTpus. [lapannenbHblil nepeHoc.

Ooépaszey IK3ameHayuoOHHO20 Ounema

J1anbHEeBOCTOYHBIN TrOCYIapCTBEHHBIA YHUBEPCUTET My TeH COOOIICHHUS

IK DK3aMeHaMoOHHbIN OmiteT Ne 1

Maremaruueckue u M0 TUCIUTIUINHE
«YTBEPKIAIO»

€CTECTBEHHOHAYYHbIE I1J1 1. MaTemaTuka

< IIpencenarens ITIK
IUCHUILIINHEI (KOMIIEKCHBIHN IK3aMEH )
Hacenxuna E.B.
38.02.01 U0
2 cemecTtp, OKOHOMUKA U OyXranatepckuil yuer (1o
N «_» 20 T
2022-23 yueOHbIii TOJT OTpacysiM) —_— T —
KO, Ha3BaHHUC, ﬂpO(bHJTL/CHCHHaHHSaLIHﬂ

1. Pemmre ypaBHenue 2" +2% +2°1 =28,

2. Pemmte HepaBeHCTBO l0gy3(2Xx + 5) < loggz(x + 1).

3. Peumre ypasrenue (1+2sin x)-(1-3cosx)=0.




2. TecroBble 3a1aHusi. OLeHKa N0 pe3yJbTATaAM TeCTHPOBAHUS
2.1 TIlpumepHbie 3a1aHuUs TeCTa:

log: 2
1. YnpocTurts BEIpaXKeHHE: Iog3 18- Iog 3 2497

1) log ;2
2) 0
3) 4

4) —log ;2
2. Pemmnth HEpaBEHCTBO: (ij_z > 1
2 8
py (5i#0)
(=o015)
—oo;l)

2)
3y (
4) (1; +oo)

,

3. Ympocruts Beipakenue: 2 COS 5 cosa -1
(04
1) 2cos’ —
) 2

2sin2 &
2) 5

3) 2
4) 0
4. VYKaxuTe NpOMEXYyTOK, KOTOPOMY IPHHAIJICKHUT KOPEHb YPABHEHUS

log ,(x-2)=3
1) (10;13)
2) (9;13)
3) (57)
4) (7;9)
x-1

5. Haiitu o6nacts onpenenenust pynkmun: Y = 1
X+

1) (-o0-1)U[L+0)
2) (—o0;—1]U(1;+0)
3) (—oo;—l)u(l;-l-oo)
4) (-11]

6. YIIpOCTUTb BBIpRKEHUE: — 1

1) Ya



2y 4a?
1
3)%

1
4f42
7. Pemmts HepaBeHcTso: 109, (ZX +3) > log, (X —1)
l)(L+w)
2) (0; +oo)
3) (—41)
4) (—4;+o0)

4)

8. Pacmonoxure B OpsiiKe BO3pACTaHUS BEIUYUHBI: a=sin 200 , b=sin 3900 ,
c=sin370

1 a,b,c

2) a,C,b

3) C,a,b

4) b,c,a

9. CocraBuTh YpaBHEHHE KacaTesIbHOM K Tpaduky GyHkimu Y = 3%% — 2X+1groure x =1

1) y=8x+2
2) y=-8x+14
3) y=—8x+2
4) y=6x—1
10. B npsAMoyroiabHOM napauienenune/e ABCDA&Blcl Dl yTou ZBClBl =55°,

Haiiti yron mexmay npsMbIMu ClB u AAi .
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.




