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JHCT JOIOJHEHHHA H H3MEHEHHA

B pabouavio mporpammy ILT.1 MaTtemaTuxa
HAMMeHOEAHNE CIPVETYpHOro saemerTta OO (PITT, PIOT, = 1.0,

35.02.01 JxoHoMHEKA H OVIraaTepckHid vyeT (mo oTpaciaaM).
C YEA33aHHEM FOg3 HATPAERTEHHA IOTOTOBEH H IIPO E]_JPL'.[H

Ha ocnosanuu
pewenua zacedanun ragpeoput (IIJK)

MaTtemaTudecknii H 00 Al ecTeCTEeHHOHAVYHBIN VieOHBIH MHKT
MoTHOS HiMMSHOESHE: Eadegper (TILTE)

"26" stam 2022r., mpotokoa Ne 9

ra 2022 /2023 yuebusiii 200 sHeceHbl UIMEHEH UA!

Mo/ HammMeHOEBaHHe pasgera Hogaz pegasma

Hauenennii ger

IMpeaceaarems IILIK /;5/5 — J/E.B.Haceassma

=




JIUCT JONOJJHEHU U U3AMEHEHUN

B padouyio nporpammy I1JI.1 MaremaTuka
HauMeHoBaHue cTpykTypHoro 3nemenTa OIIOII (PI1J, PIIIL, u T.11.)

38.02.01 DOxoHoMHEKA U OyXrajaTepcKuii yueT (110 0TPacJisim)

C YKa3aHUEM KOJa HalpaBJICHUS OATOTOBKU U MPOQUIIS

Ha ochosanuu
peuienusa 3acedoanusn kageopul (I11K)

MaremaTudecKkuii 1 00N eCTeCTBEHHOHAYYHbIN YUeOHbIH IMKJI
nojHoe HaumeHoBaHue kadenps! (ITLK)

"16" mas 2023r., mpotokosa Ne 9

na 2023 | 2024 yueonuwtit 200 6Hecenbl u3MEHEHUA:

No / HaumeHoOBaHuUe paznena Hosas penakuus

N3menenuii HeT

/
Ipeacezarems [ILK Z ,~~ /E.B.Hacexsuna

L~




Pabouas nmporpamma muctumummasl [171.1 Marematuka pa3zpaborana B coorBercTBur OI'OC
COO (mpuka3z Munobpnayku Poccun ot 17 mas 2012 r. Ne 413)

[Tporpamma opreHTHpOBaHA HA YYCOHUKU:
II.A.AmumoB, HO.M.Komsirun, M.B.TkauéBa u nap. Marematnka @ anrebpa W Hayaia
MaTeMaTH4YeCKOro aHajin3a, reoMeTpus: Anrebpa W Havyajla MaTeMaruueckoro ananuza. 10 - 11
KJIACChl: Y4eOHHK 151 00111e00pa30BaTEIbHBIX OpraHU3aIHii: 0a30BbId U YriyOIeHHBIH YPOBEHB/
II.A.AnmumoB, KO.M.Kounsirun u ap. — 8-e uzn. — M.: [Ipocsemienue 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kanomies, JI.C . Kucenéra, D.I".ITo3nsk. 'eomerpus. 10 — 11
KJIACChI: yUeOHUK JIJIs1 00111e00pa30BaTEeIbHBIX OpraHU3aIMi: 0a30BBIA U MPOPUITHHBIN
ypoBuU/JI.C.Atanacsn, B.®.byry3oB, C.b.Kagomies u np.— 23-¢ uzn. — M.: [IpocBemienue,
2016

Oowaa xapakmepucmuka y4eoOHou OUCYUnIUHbL

B cootBercTtBUM ¢ mpuHsaTONH KoHIenmueid pa3BUTHS MaTeMaTH4YeCKOro 0Opa3oBaHUs B
Poccuiickoit ®denepannn, mMareMaTndeckoe OOpa3oOBaHHE pPEIIAeT, B YAaCTHOCTH, CIEIYIOIINE
KITFOUYEBBIC 33]]aUH:

- «IIPEOCTABIATh KaXKJOMY OOYyYaromeMycss BO3MOXKHOCTH JIOCTHIKCHHUSI YPOBHS
MaTeMaTUYECKUX 3HAHUI, HeOOXOIMMOTO IS NajbHEeHIIeH YCIEIHOM )KU3HHU B 00IIIECTBEY;

- «obecnieunBaTh HEOOXOAMMOE CTpPAaHE WYHCIO BBITYCKHUKOB, MaTeMaTh4yecKas
MOJTOTOBKA KOTOPBIX JOCTAaTOYHA JJI MPOAOJDKEHUST 00pa30BaHUs B Pa3IMUHbIX HAMPABICHUIX
U JUIA TPAaKTUYECKOH IEATeNbHOCTH, BKIIOUYAs IPENOJaBaHUE MATEMaTHKH, MaTeMaTHYECKHe
uccienoBanus, paboTy B chepe nHGOPMALIMOHHBIX TEXHOJIOTUHN U JIP.»;

- «B OCHOBHOM O0IIEM M cpeaHeM o0mieM o0pa3oBaHHHM HEOOXOAMMO MPEAYCMOTPETh
MOJATOTOBKY OOYYaroImMXCs B COOTBETCTBHHM C MX 3allpocaMd K YPOBHIO MOJTOTOBKHU B cepe
MaTeMaTHYECKOTo 00pa3oBaHUs.

COOTBETCTBEHHO,  BBIJCNAIOTCS TPU  HampaBieHHUs TpeOOBaHMM K  pe3ynbTaTam
MaTeMaTH4eCcKoro o0pa3oBaHMUs:

1)  [OpaKkTHKO-OPHEHTHPOBAHHOE MaTeMaTHYecKoe o00pa3oBaHHE (MareMaTHKa JUist
KU3HN);

2)  MaTeMmaruKa JJisl HCTIOIb30BaHUs B IPO(ECCHUH;

3) TBOpueckoe HampaBlieHHE, Ha KOTOPOE HAaIeJCHbl Te OO0ydYaroliuecs, KOTOpbIC
IUTAHUPYIOT 3aHUMAThCs TBOPYECKOH M HMCCIeI0BaTeIbCKOW paboToi B 00JACTH MaTeMaTUKH,
($U3KKY, SKOHOMUKH U JPYTUX 00IACTAX.

Ilenn ocBoeHuss mporpaMmbl 0a30BOr0  ypOBHS — OOEClEYeHHE BO3MOKHOCTH
UCTIOJIB30BaHUSI MaTEMATUYECKUX 3HAHWH M YMEHHWI B TIOBCEJIHEBHOW JKM3HH M BO3MOKHOCTH
YCIIEIIHOTO MPOJOJKEHHUs 00pa30BaHUs IO CIEHUAIBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAJAHBIM
UCTIOJIb30BaHUEM MAaTEeMATHKH.

OO6yyaronuecs, OCyIIECTBISIONINE 00y4YeHre Ha 6a30BOM ypOBHE, JOKHBI OCBOUTH 00IIIHE
MaTeMaTHYECKUe YMEHHsI, HEOOXOAUMBIC ISl KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHU TOJYYalOT BO3MOXKHOCTb H3YyYUTh MpeaMeT Tiay0ke, ¢ TeM 4ToObl B JajbHEWIeM Hpu
HEOOXOIMMOCTH M3y4aTh MaTeMAaTHKY ISl PO(EeCCHOHATBHOTO PHMEHEHHSI.

[lpy wu3ydyeHMHM MaTeMaTUKU Ha YIIyOJIEHHOM YpOBHE MpPEIbsBISAIOTCA TpeOoBaHuS,
COOTBETCTBYIOIIIME HAMPABICHUIO «MaTeMaTHKa s TPOQPECCHOHATBHON esITeTHhHOCTHY;
BMECTE C TeM OOy4aroIMHCs MOJydaeT BO3MOXKHOCTh M3YUUTh MaTeMaTHKy Ha ropasjo Ooiee
BBICOKOM YpOBHE, 4TO co37acT (GYHIAMEHT /I JalbHEHIIET0 CEePhe3HOT0 W3yYCHUs
MaTeMaTHKH B BY3e.

[Tpn n3yueHNn MaTeMaTUKX OOJIBIIOE BHUMAHUE YACTSETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymeHu#t (popmynupoBaTh, apryMeHTHpOBaTb U KPUTHUKOBATh), (POPMUPOBAHHIO OCHOB
JOTHYECKOTO MBIIIICHHS B YacTH TPOBEPKH HWCTHHHOCTH W JIOXKHOCTH YTBEPIKICHHIA,
MOCTPOCHMS IPUMEPOB U KOHTPIIPUMEPOB, LIEMOYEK YTBEPXKACHUN, (POPMYINPOBKU OTPULIAHHIH,



a TaKke HEOOXOJUMBIX M JIOCTATOYHBIX YCIOBHHA. B 3aBUCHMOCTH OT ypOBHS NPOTpaMMbl
0oJbIlIe WM MEHBIIIE BHUMAHUS YAENSETCS YMEHHUI0 paboTaTh MO alrOpuTMy, METOAAaM MOHMCKa
QITOPUTMa M ONPEACTCHHMIO  TPaHUI] NPUMEHUMOCTH  anropuTmoB.  TpebGoBanwus,
chopmynupoBanHbie B pazzaene «l'eomerpusi», B OOJblIeld CTENEHH OTHOCITCS K Pa3BUTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUNA U TPaPUUECKUX METOAOB, YeM K (OPMaILHOMY OIHMCAHUIO
CTepeOMEeTpUYECKUX (PaKTOB.

ba3oBblii ypoBeHb

Anzeopa u nauana ananusa

Iempie W pauuoHanbHble yucha. JledcTBuTenbHble 4Yucaa. PemeHwe 3amady ¢
HCIIOJIb30BaHUEM CBOMCTB CTENEHEH U KOpHEH, MHOTOWIEHOB, TPeoOpa3oBaHUil MHOTOWIEHOB U
JIPOOHO-PAMOHAILHBIX BBIPAKCHHM.

ApudmeTrnueckuii KOpeHb HaTypalibHOM creneHu. CTenmeHb ¢ palUOHAIBHBIM U
JEHCTBUTEILHBIM ITOKa3aTelIeM, CBOHCTBA CTETICHHU.

Crenennass ¢QyHkuus u ee cBoWctBa u rpaduk. BzaumHo oOpaTHble (QyHKIUU.
PaBHOCHITBHBIC YpaBHEHUS M HEpaBEHCTBA. VIppallMOHAIbHBIC YPABHCHHUS.

[TokazarenpHast (yHKIUS U ee cBoicTBa U rpaduk. [lokasarenpHble ypaBHEHHS U
HepaBeHCTBA. CHCTEMBI ITOKA3aTeIbHBIX YPABHCHUI H HEPABCHCTB.

Jlorapudm umcna, cBoiictBa jorapudma. JlecaTuyHble U HATypaJbHbIE JOrapuQmsbl.
[TpeoOpaszoBanue norapumMudeckux BepakeHUH. Jlorapudmudeckast GyHKIUS U €€ CBOMCTBA U
rpaduk. Jlorapudmudeckre ypaBHeHUS U HEPABEHCTBA.

Pamnannas mepa yria. [ToBopoT Toukm BOKpYr Hadana koopawHatr. CUHYC, KOCHHYC,
TaHTeHC, KOTAHTEHC MPOM3BOJIBHOTO yriia. 3HAaKH CHHYyca, KOCMHyca U TaHreHca. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKACCTBO W CJCICTBUS M3 HEro. 3HAYCHHS TPUTOHOMETPUYCCKHX

dbyuxmmii s yrioos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan). CHHYC, KOCHHYC U
6 4 3 2

TaHTeHC YTJIOB 0 U —0.. DPOPMyIIBI ClIOKEHUs, (OPMYIIbI IPUBECHUS, (POPMYJIIBI ABOMHHOIO yrJia.

CyMmMa ¥ pa3HOCTbh CUHYCOB, CyMMa U Pa3HOCTh KOCUHYCOB.

ApKKOCHMHYC, apKCHUHYC, apKTaHreHc uucia. [Ipocreiimne TpUTOHOMETPHUYECKHE
ypaBHEHHUs. Pelienre TpHroHOMeTpUUeCKUX ypaBHeHUH. Tpuronomerpuueckne QyHKIMH Y =
Sin X, y =Cos X, y = tg X, y = ctg X. CBoiicTBa u rpauKi TPUTOHOMETPUUECKHUX ()YHKIIHH.

[MpousBognas. IlpousBomnas crenenHou Gyukmuu. [IpaBuna auddepeHupoBaHUS.
[TpousBonHbIe aneMeHTapHbIX QyHKIUHI. Kacatenbhas k rpadpuky GyHkuuu. ['eomerpuueckuii u
(bu3nyecKuil CMBICIT IPOU3BOAHOM.

Bospacranue u yObiBanue ¢(yHkiuu. Touyku sKCcTpeMyMa (MakCHMyMa M MHMHHUMYMA).
UccnenoBanue aneMeHTapHBIX (YHKIHMA Ha TOYKH DKCTpEMyMa, HauOOJbIIee M HauMEHbIIee
3HayeHue ¢pyHkuuu. [locrpoenue rpadukoB GyHKIUI ¢ TOMOIIBIO TPOU3BOIHBIX.

[lepBooOpa3nas. IlpaBmia HaxoxaeHHs TMepBOOOpa3HbIX. Ilmomans KpUBOJMHEHHON
TpalmeuMu W UHTErpal. Beluncnenue wuHTErpano. BelunciieHne momaned ¢ NOMOLIBIO
MHTETpaa.

Pemenue 3ana4y Ha JBUKEHHUE, HA CMECH, CIUIABbl M KOHLIEHTPALMIO C TOMOIIBIO TMHEWHBIX
Y KBaJIPaTHBIX YPAaBHEHUHN U UX CHUCTEM.

I'eomempus

Touka, npsAMast ¥ IJIOCKOCTb B IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIIEACTBUS U3 HUX.

[TapayenbHOCTh MPSAMBIX, MPAMOM M IUIOCKOCTH. B3anmMmHOE pacmnosiokeHHe MpsIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE. YTOJ MEXKIY ABYMs NpsAMBIMU. [lapasuiebHOCTH IIIOCKOCTEM.
Terpasip u napasuiesenumen.

IlepneHqUKyYISAPHOCTD NMPSMOM U IIIOCKOCTH. lIepleHIuKyIsap U HAKIIOHHBIE. YTOJI MEXKIY
NpsAMOM M IUIOCKOCTHIO.  JIByrpaHHbld  yroi. Teopema o0 Tpex MNepHeHAUKYISpax.



[lepneHgUKYISPHOCTE  IUIOCKOCTEH. IIpssMOyrosnbHBI ~ TIapaIeIeIUIE. CaoiicTBa
IPSIMOYTOJIBHOTO TIapajuIeIeIUIIe A,

[Tonsitue MHororpannuka. [Ipusma, riomaas NOBEPXHOCTH M 00beM mpu3Mbl. lupamuna,
IUIOINAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHas u yceueHHas nupamuza. [IpaBunbHble
MHOTOTPaHHUKH.

[{winsap, niaomaas MOBEPXHOCTH U 00beM nuiaMHApa. KoHyc, momanb MOBEpXHOCTH U
o0wvem konyca. Cdepa u map, ypaBuenue cdepsl. [Lnomans moBepxHOCTH cepbl, 00beM I1apa u
€ro yacrei.

[TonsitTue BexkTopa B mnpocTpaHcTBe. CJ0XKEHHME W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpPa Ha yncio0. KomiutanapHbie BEKTOPEI.

Koopaunats! TOUkH ¥ KOOpAMHATHI BeKTOpa. CKaIpHOE ITPOU3BEAECHNUE BEKTOPOB.

Komobunamopuka, éeposasmnocme u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pazmemieHuss U couyetanus. buHom HreroToHa.
CoObITHsa M X KOMOMHAIMH. BeposSTHOCTH cOOBITHSA, ClIOXKEHUE BeposTHOCTe. HesaBucumebie
coOBITHSI, yMHOXKEHHE BeposiTHOCTeH. CilydaliHble BETUYMHBI U MEPBI pa3zdopoca.

Yriy0/1eHHbBIH YpOBeHb

Anredpa M HaYaJIa aHAJIHM3A

[ToBrOopenue. Pemenne 3a1ay ¢ UCIONB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIIMMOCTH, 10JIEW U 4acTeH, NPOLIEHTOB, MOyJIel 4ucel. Penienne 3axad ¢ MCIOJIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHM MHOTOWIEHOB U JPOOHO-
palMOHaIbHBIX BBIPAXKECHUN. Pelenne 3a1a4 ¢ MCnoib30BaHuEM I'palyCHOU Mepsl yrina. Monyib
YHCclla U ero cBoicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
IOMOILBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
3314 C IIOMOINBIO YHCJIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
NPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX MPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BaHUEM
YUCIIOBBIX (YHKIUH M uX TrpadukoB. Mcnonb3oBaHue CBOWCTB W TpaUKOB JUHEMHBIX U

KBaJIpaTUUHbIX (PYHKUMHA, 0OpaTHOW MPONOPLUMOHAIBHOCTH U QyHKIUU Y = \/; . I'padprueckoe

pelIeHHEe ypaBHEHWI W HepaBeHCTB. Vcmonp3oBaHue omnepanuii HaJ MHOXKECTBAMH M
BBICKA3bIBaHUSIMU. VICmoib30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX MPOMEKYTKOB, UX OOBEIUHEHUN U TepecedeHuil. [IpumeHenne npu pemeHnun 3aaad
CBOMCTB apu(METHUECKOH U TeOMETPHUYECKONW MpOTrpeccud, CYMMHpPOBaHHUs OeCKOHEYHOMH
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosecTBa (YMCIOBBIE, TeoMeTpuieckux Quryp). XapakTepuCTUYECKOE CBOWCTBO,
AJIEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. CrocoObl 3amaHusd
MHOXkecTB [logmHokecTBO. OTHOILIEHUSI TPUHAATIEKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Hajy MHOxecTBaMu. Kpyrm Oiinepa. Koneunble u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHO>€ECTBa.

HctuHHBIE W JIOKHBIE BBICKA3bIBAHWSA, OINEpallMd HaJ BBICKA3bIBAHUSAMU. Aneebpa
svickasviganui. CBsS3b BBICKA3bIBAHUN € MHOXecTBaMU. KBaHTOpBI CYIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OCHOBHble JN02udeckue npasunda. PenieHue JOTMYecKHX 3aj1ad C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

YmozakmoueHus. OO0CHOBaHUS M JOKa3aTelbCTBO B MareMaTHke. Teopembl. Bumbl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwl Odokazamenvcms. Mamemamuueckas uHOYKYUA.
Ymeeporcoenus: obpammnoe Oannomy, NpOmMuUEONONOdNCHOE, 00pamHOe NPOMUBONOLOHNCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE U JIOCTATOYHBIE YCIIOBUSI.



Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexiuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. Q-uunvle cucmemvl CUUCTEHUSL.
@yuxyus Jiinepa, YUcio u cymma oenumeneli HamypaibHo20 YUCid.

Paguannas mepa yria, TPUTOHOMETPHYECKAsh OKPY)KHOCTh. TpPHUTOHOMETpUYECKHE
¢ynkuuu yucen u yrino. @opMyIibl IPUBEACHUS, CIOKEHUS TPUTOHOMETPUYECKUX (YHKIIHH,
(GbopMyibl IBOWHOTO ¥ TIOJOBUHHOTO apryMmeHTa. lIpeoOpa3oBaHMe CyMMBbI, Pa3HOCTH B
NPOM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIUNA, 1 HAOOOPOT.

Hynu ¢yHKIMM, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. HawmOombimee u
HanMeHblIee 3HadeHne pyHkuuu. [lepuonnueckne GyHKIMM U HAUMEHBLINH neproA. YeTHbie U

HeueTHble (QYHKUMU. DyHKYuu «OpoOHAs Hacmeb Yucia» y:{x} U «yenas 4acmv yUCIa»

y=[x].
Tpuronomerpuueckue (GyHKIUU YUCIOBOIO aprymeHTa Y =COSX, Y= sinx, y=tgx,
y = ctg X. CpoiicTBa ¥ rpad)UKH TPUTOHOMETPUUICCKUX ()YHKIIHH.

OOpaTtHble TpUTrOHOMETpUYECKUE (YHKIMMU, HX TJaBHbIE 3HA4YCHHs, CBOICTBA U
rpaduku. Tpuronomerpuueckue ypaBHeHHA. OIHOPOIHBIE TPUTOHOMETPHUECKUE YpPaBHEHHS.
Pemennie  mpocTeWmmMxX — TPUTOHOMETPHUYECKUX  HepaBeHCTB.  [IpocTeiilime  CHCTEMBI
TPUTOHOMETPUUECKUX YPaBHEHUH.

Crenenp ¢ JelCTBUTENBHBIM IOKa3aTeleM, CBoiicTBa creneHu. [Ipocteitmue
NOoKa3aTellbHbIE YpaBHEHUS U HepaBeHCTBa. [lokazarenbHas (yHKIMS U €€ CBOWCTBA U rpaduk.
Yucino € u pyHKIus y =e*.

Jlorapudm, cBoiictBa Jsorapupma. JlecATHYHBII W HATypalbHBIH Jorapudm.
[IpeoOpazoBanue sorapupmMuyeckux  BblpakeHuil. Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. JlorapudmMudeckas GyHKIHS U ee CBOMCTBA U rpauK.

Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

[lepBuuHble mNpeACTaBIEHUS O MHOXECTBE KOMIUIEKCHBIX uMcen. Jleucmeus c
KomniekcHviMu yuciamu. KomnnexcHo-conpscennvie yucia. Mooyns u apeymenm 4ucia.
Tpuconomempuueckas gopma KomniekcHo2o uucia. Pewenue ypaeneHuu 6 KOMNJIEKCHbIX
yucuax.

Meroa uHTEpBaiIoOB i pemieHusi HepaBeHCTB. [IpeoOpazoBanus rpadukoB QyHKIIHI:
C/IBUT, YMHOXXCHHE Ha YHUCIIO, OTpak€HHE OTHOCHTEIbHO KOOPAMHATHBIX ocell. ['paduyeckue
METO/Ibl PEILlICHUs] YpPaBHEHUIN U HEepaBeHCTB. PelleHne ypaBHEHUH U HEPaBEHCTB, COAEpKAIIUX
NIEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucreMpl IOKa3aTeIbHBIX, JIOTAPUPMUUYECKUX U HUPPALUOHAIBHBIX YpPaBHEHH.
CucTeMbl MOKa3aTeNbHBIX, JOrapUPMUUECKUX U UPPALIUOHAIBHBIX HEPABEHCTB.

B3aumno oOpathbsie pyHkiun. ['paduxu B3auMHO 00paTHBIX PYHKIIMA.

VYpaBHEHMSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu 6viue 2 CneyuanrbHblx
6u0os. Teopema Buema, meopema be3y. IIpusooumvie u Henpugooumvle mHo2ounenvl. OcHosHas
meopema  aneeopvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvie u  yeno3HayHvle
MHO20Y]IeHbL.

Jluogpanmoswr ypasnenus. Llennvie opobu. Teopema Depma o cymme K8adpamos.

Cymmbl u psosl, MEMOObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHU.

Teopembl 0 npubaudicenuy OeticmeumenbHuLX Yucesl payuoHaIbHbIMU.

Mnoorcecmsa Ha KOOpOUHAMHOU NAOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonarue npenena GpyHKUM B Touke. [lonamue npedenra @ynkyuu 6 OECKOHEeUHOCMU.
Acumnmomuol epagpuxa @ynxyuu. CpasHeHnue 0OECKOHEUHO MAbIX U OECKOHEYHO OONbULUX.
HenpepsiBHocTh QyHKIIMN. C8oticmea Henpepuienvix ¢pyukyui. Teopema Betiepwumpacca.

Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuumm B Touke. KacarenmpHas K
rpadpuky QyHkuuu. ['eomeTpuueckuid W (U3NYECKUH CMBICT TNPOU3BOJAHOM. [Ipumenenue



npouszsoonou 6  ¢uzuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkumid.  IlpaBuma
nuddepeHIpoBaHus.

Bropas npousBoHas, ee reoMeTpHIECKUil 1 (PU3NYECKHIA CMBICIL.

Toukn »skcTpemyma (MakcuMyma M MuUHMMyMa). lMcciepoBaHue 3J€MEHTapHBIX
(GyHKIMH HAa TOYKM SKCTpeMyMa, HauOoibpllee M HaUMEHbIIEE 3HAUeHHE C TOMOIIbIO
NpOu3BOIHON. [locmpoenue 2paguxos @yukyuii ¢ nomowpio npouseoouvix. Ilpumenenue
npou36o0HoU npu peuwtenuu 3aoay. Haxoocoenue skcmpemymos @YHKYUli HECKONbKUX
nepemeHHbIX.

[lepBooOpasnass. Heompenenennslii unTerpan. IlepBooOpasHble  3neMEHTApPHBIX
byakumii.  Ilnomanes  kpuBosmMHEWHOW — Tpameuwu. Dopmyna  Herotona-JleiiOHuiia.
OnpeneneHHblil HHTETpa. Boiuucienue niowaoeti niockux ueyp u oo6vemos men 8paweHus ¢
NOMOWBIO UHMeZPaaa.

Memoou! pewenusa pynkyuonanbHwlx ypasHeHul U HepageHCms.

I'eomerpus

[ToBropenue. Pemenue 3agad ¢ HCHOJIB30BAHMEM CBOWCTB (UIYp Ha IUIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTenbCTBO U MOCTPOEHUE KOHTpIpUMEpOB. [IpumeHeHne npocrenmx
JOrMYecKuX TmpaBwi. PemieHue 3agay ¢ HUCHOJIB30BAHHEM TEOPEM O TPEYroJbHUKAX,
COOTHOILIEHUI B IPSIMOYTOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenue 3agau ¢ ucnonb3oBaHUEM (DAKTOB, CBA3aHHBIX C OKPY)KHOCTsAMH. Perienue 3ajgau Ha
U3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIEHUS JJIUH M IUowane. Pewenue 3a0au ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpuszma, napamienenunen, nupaMmua, TeTpadp.

OCHOBHbIE IOHATHUS TEOMETPUHU B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPUHU U CIICACTBUS
u3 HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHHE CEUCHHH MHOTOIPAHHHKOB METOJOM
cinenoB. llenTpanpHoe mnpoexktupoBanue. llocTpoeHue ceyeHHI MHOTOrpaHHHMKOB METOA0M
IIPOCKIUN.

CkpeuuBarouiyecs MpsMble B NPOCTPAHCTBE. YTroid MEXIy HHUMH. Memoosi
HAXOHCOEHUSL PACCMOAHUL MEeNCOY CKPEUWUBATOUWUMUCS NPAMBIMU.

Teopembl 0 mapamienbHOCTH MPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapannensHoe
NPOEKTHPOBaHUE U n300pakeHue puryp. [ eomempuueckue mecma mouex 8 npOCMpaHcmee.

[lepnenukynspHOCTh TpsAMOM M MIockocTH. OpTOroHaNbHOE MPOEKTUPOBAHUE.
Haxnonnsle u npoekuuu. Teopema o Tpex NepneHauKyIsapax.

Buoet  mempasopos. Opmoyenmpuueckuii  mempa’op, KAPKACHbIUL — mempasaop,
pasnocpanusiii mempal’op. Ipamoyzonvheiii mempasdp. Meduanvl u bumeouanvl mempasopa.

Ilocmpaueanue mempasodpa 0o napaienenuneod.

PaccrosHuss Mexny ¢urypamu B mpocTpaHcTBe. OOWIMI MepneHAuKYIsp ABYX
CKPEIINBAIOIINXCS TPSIMBbIX.

VYrasl B mpoctpaHcTBe. llepneHauKyaspHble MIOCKOCTU. [110wads opmo2oHanbHol
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHHbIL Y20l
Ceoiicmea nnockux yenoé Muozocpanno2o yena. Ceolicmea niocKux u O08YZPAHHLIX Y208
mpexzpanno2o yana. Teopemvl KOCUHYCOG U CUHYCO8 O MPEXePaHHO20 Yeld.

Bunel MHororpaHHukoB. Pazgepmku mHozoepannuka. Kpamuaiiwue nymu Ha
NOBEPXHOCU MHO202PAHHUKAL.

Teopema Ounepa. llpaBUiIbHbIE MHOTOTPaHHUKHU. [[8oUCmEEeHHOCb NPAGUNLHBIX
MHO202PAHHUKOS.

IIpuzma.  Ilapamnenenunen.  CpoiictBa  mapamwienenunena.  IIpsimoyrosbHbIi
napasienenunen. Hak1oHHbIE TPU3MBIL.

IIupamuna. Buasl nupamui. ONeMEHThl NpaBuiabHOW mnupamuibl. [lupamunasr c
PaBHOHAKJIIOHEHHBIMHU peOpaMU U TPaHsIMU, UX OCHOBHBIE CBOICTBA.

[Inomaay noBepxXHOCTEN MHOTOTPAHHHUKOB.



Tena BpamieHus: MUIMHAP, KOHYC, map U cepa. CedeHus MUIMHIPA, KOHYCa U MIapa.
[[TapoBoii cerMeHT, MapoBOM CIOM, MAPOBOM CEKTOP (KOHYC).

YcedeHHas TUpaMu/ia U YCEUCHHBIN KOHYC.

Onemenmul cghepuueckou ceomempuu. Konuueckue ceuenusi.

KacatenpHble mpsiMble M TUIOCKOCTH. Brimcannele U onucanuble cdepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjenus.

BekTtopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpAa HAa YHCIO. YTOI
Mex 1y BekTopaMu. CKalsipHOE IPOU3BEICHUE.

VYpaBuenue miockoctd. DopMyna pacCcTOSHUS MEXKIY TOUYKAMH. YpaBHEHUE CQEpBI.
@opmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ HOMOWDBIO BEKMOPO8 U MEMOOOM
KOOpOUuHam. JeMeHmbl 2e0Mempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOrOrpaHHUKOB. OOBEMBI TeN BpameHUs. AKcuombl
obvema. Bvleoo opmyn 06vemos npsamoyeoibHo20 napajienenuneod, npusmvl U NUPAMUObL.
Dopmynvl 0118 HaxoxicOeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 00BEMOB.

Ipunooscenuss unmezpana K 6bIMUCIEHUID 00HEMO8 U NO8epPXHOCHEN mell 8PaleHUs.
Inowaow cgepuueckoeo nosca. Odbvem waposozo cnos. llpumenenue 06vemos npu peuwieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomanb moBepXHOCTH LHMJIMH]IPA U KOHYCA.

KoMOuHanmm MHOTOTpaHHUKOB M TEJT BPALICHUS.

[Tomobue B mpoctpancTBe. OTHOLIEHHE OO0BEMOB U IUIOMIAJEH MOBEPXHOCTEH
oTI00HBIX uryp.

Hsuoicenuss 6 npocmpancmee: napaiebHblil  NEPEHOC,  CUMMEMPUS  OMHOCUMETLHO
NAOCKOCMU, YEHMPATIbHAS CUMMEMPUS], HOBOPOM OMHOCUMENLHO NPSIMOIL.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha niOCKOCMU €
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOOS.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TEOPHUsi TPad)oB 1 KOMOUHATOPHKA

IToBropenue. Mcnonb3oBanue Tabnauil M JauarpamMM JUis OpPEACTABICHUS JaHHBIX.
Pemenne 3amau Ha nmpuUMeHEHUE ONMMCATENbHBIX XapaKTEPUCTUK YMCIOBBIX HAOOPOB: CPEAHMX,
HauOOJIBIIEr0 U HAUMEHBILEro 3HaueHHs, pa3Maxa, TUCIEPCUM U CTaHJAPTHOTO OTKIJIOHEHHS.
Bolunicnenue 4actoT M BepOATHOCTEM COOBITHMH. BbruncieHue BeposSTHOCTEH B OMbBITaX ¢
PaBHOBO3MOXHBIMH  3JIEMEHTapHbIMH  Hcxojgamu.  Mcmonb3oBaHue ~ KOMOMHATOPHKH.
Borunicnenue BepoATHOCTEM He3aBUCHMBIX coObITHMH. Mcnonb3oBaHue (GOpMysbl CIOKEHUs
BEPOSATHOCTEH, narpamm Diiepa, iepeBa BeposaTHocTel, popmyisl bepHyiu.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposimHocmell.

VYcnoBHas BepoATHOCTh. [IpaBuiio yMHOXeHUs BeposTHOCTeH. PopMyiia IOJHON
BeposaTHocTH. Dopmyna baiteca.

JIMCKpeTHbIE ciydailHble BEIMYMHBI U pacnpezeseHus. COBMECTHBIE paclpeacieHusl.
Pacnipenenenrie cyMMbI M IPOU3BEICHUSI HE3aBUCHMBIX CIyYalHBIX BEJIMYMH. MaTemaTudeckoe
OKMJAHWE U AUCIEPCHUs CIy4alHOM BEIWYMHBL. MaTemMaTH4ecKOe OXUIAHUE M JUCIEpPCUs
CYMMBI CITy4ailHbIX BEJIUYHH.

bunapnas ciydaiiHas BeinuuuHa, pacnpeneneHue bepHymun.  I'eomerpuueckoe
pacnpeznenenue. bUHOMHManbHOE pacHpelelcHue W €ro CBOMCTBA. [ unepzeeomempuueckoe
pacnpeodenenue u e2o C0UCMEA.

HenpepbiBHble  ciydaiiHbie  BenuuuHbL.  [MOTHOCTH  BeposTHOCTH. DyHKUHS
pacupeneneHus. PaBHOMEpHOE pacnpeencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpeznenenue. OyHKIusS
Jlanmaca. IlapameTrpsl HOpManbHOrO pacnpeneneHus. I[Ipumepbl ciaydalHBIX —BEJIWYMH,



MOTYMHEHHBIX HOPMAIILHOMY 3aKOHY (TIOT'PEITHOCTh U3MEPEHUH, POCT YeoBeKa). [lenmpanvras
npeoenvbHas meopema.

Hepagencmeso Yedviuesa. Teopema Yeoviuesa u meopema bBepnynnu. 3axon 6orvuiux
yucen. BoibopouHvlii memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuiux uucen 8 Hayke,
npupoode u obuecmse.

KoBapuanus aByx ciydailHeix BenuuuH. [loHstne o KoapduimeHte Koppemsiuu.
CoBMmecTHBIE HAOMIOJCHHUA JIBYX CIyY4allHBIX BENWYHMH. Bwibopounwiii Ko uyuenm
Koppenayuu. Jluneunas peepeccus.

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

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

Koouposanue. Jleouunas 3anuce.

OcnosHvle nowsmus meopuu 2epagos. [lepesvs. Jeouunoe Oepeso. CesasHocmb.
Komnonenmsi cesazsnocmu. Ilymu na epaghe. Diineposst u I amunomonogvl nymiu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBue ¢ YII nucuumiuna I[1J1.1 Martemaruka paccuutana Ha 265 4ac B ToJl, B TOM
yucie B 1 cemectpe: 87 4 — JeKUUH, YPOKH, 32 4 — MPAKTUUECKHUE 3aHATUS;, 4 4 — KOHCYJIbTAllUH;
BO 2 cemectpe: 102 u — neknuu, ypoku, 30 4 — npakTUUYECKUE 3aHATHS, 4 4 — KOHCYJbTalUH, 2 Y.
— caMoCTOsITeNIbHAs padoTa, 4 4. — MPOMEKYTOUHAS aTTeCTaIlH.

I[lnannpyemble pe3ybTaThl 00yUeHUsI

N3yuenne wmaremMaTHku oOecCleYMBaeT JIOCTHXKEHHE OOYdYalOUIMMHUCS — CIEIYIOLIUX
pE3yJIbTaTOB:

JIMYHOCTHBIX:

e chopMHPOBAHHOCTH TPEJCTABICHUNA O MaTeMaTHUKe KaK YHHBEPCAIHHOM S3BIKE HAayKH,
CPEJIICTBE MOJICITUPOBAHMS SIBJICHUN U TIPOIIECCOB, MJICSIX M METO/IaX MaTeMAaTHKH;

¢ T[OHUMAaHWE 3HAUYMMOCTH  MaTeMAaTMKU JJIsI  HAay4YHO-TEXHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKe KaK K YaCcTU OOIIEUYEIOBEYECKON KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOJIIOIMEN MAaTEMaTUYECKUX UIEH;

® pa3BHUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUECKOMN
KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YpOBHE, He0oOXomuMoM mis Oynymien
PO eCCHOHAIBHON JESTENBHOCTH, JUIsl MPOAOIIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

® OBJAJICHHE MaTEeMaTHYECKHMMH 3HAHUSAMH M YMEHHUSMHU, HEOOXOJUMBIMU B TOBCEIHEBHOI
JKU3HU, JUISI OCBOCHUS CMEXKHBIX €CT€CTBEHHO-HAYYHBIX JUCHHUIUIMH W AUCIUILIHH
npoeCCHOHATBPHOTO IMKJIA, NIl TONydeHHs OOpa3oBaHHA B 00JacTsAX, HE TPEOYrOMHUX
yrayOJIeHHON MaTeMaTUYeCKOM MOATrOTOBKH;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO, B TOM 4YHCIE CamM0OOpa3OBaHHUIO, Ha
MPOTSKEHUH BCEU KU3HU,

® CO3HaTelIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEITHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

® TOTOBHOCTh M CIHOCOOHOCTh K CAaMOCTOSTENBHOW TBOPUYECKOM H OTBETCTBEHHOM
JEeSITEIIbHOCTH;

® TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHON, OOIIECTBEHHO IIOJE3HON, Y4eOHO-MCCIeI0BATEIbCKOW, MPOCKTHOW U
JIPYTUX BUIAX ACSITEITbHOCTH;



OTHONICHHE K MPOGECCHOHATBHON MEATEIBHOCTH KaK BO3MOXKHOCTH YYacTHSl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOJIeM;

METaNpPEeAMETHBIX

YMEHHE CAMOCTOATEIBHO OIPENEATh LEINW JEATCIBHOCTM M COCTaBJSATh  IUIAHBI
JESTEIIBHOCTH;

CaMOCTOATENIBHO ~ OCYILIECTBIISITh, KOHTPOJHMPOBAaTL M KOPPEKTUPOBATH JECATEIbHOCT;
UCIIOJIB30BaTh BCE BO3MOXHBIE pECypChbl JUId JOCTHXKCHMS IIOCTABJICHHBIX LEIeH U
pean3alnyi IIaHOB JESTEIbHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLUIX;

YMEHUE TPOAYKTUBHO OOMIAThCI M B3aWMOJCHCTBOBaTH B IMpOIEcCe COBMECTHOU
JeSITeIbHOCTH, YYUTHIBATh IO3UIUHM JIPYTUX YYAaCTHUKOB JIESTENBHOCTH, 3(h(eKTHUBHO
paspematb KOH()IUKTHI;

BJIAJICHNEC HABBIKAMU  TI03HABATENbHOW, Y4eOHO-MCCIENOBATEILCKOW W MPOEKTHOU
JeSITeTIHHOCTH, HaBBIKAMU pa3perieHst pooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOOB PELICHUs MPAKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOO0B II03HAHUS;

TFOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMALMOHHO-II03HABATEIbHON
NeSITeIbHOCTH, BKJIKOYas YMEHHE OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHMKAX MH(OpMaIuu,
KPUTUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(MOPMAIHMIO, TOJIYYaeMyI0 W3 Pa3IMYHBIX
HCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO HU3JIararb CBOIO TOYKY
3pEHMs], HCIIOJIb30BATh /ICKBATHBIE SI3bIKOBBIE CPENICTBA;

BJIaJICHHE HABbIKAMH II03HABATEJIbHOW pedIeKCHN KaK OCO3HAHMs COBEpIIAEMbIX NEHCTBUN U
MBICIUTENIBHBIX IPOLECCOB, MX pE3yJbTaTOB M OCHOBAHMM, IPAHUL] CBOEr0 3HAaHUA U
HE3HaHMs, HOBBIX IIO3HABATEIIbHBIX 3a/1a4 U CPEICTB IS UX JTOCTUKEHUS;
LEJIEYCTPEMIIEHHOCTh B MOMCKAX M NPHUHATUU PELICHUH, COOOpa3UTENbHOCTh U MHTYMIIHA,
Pa3BUTOCTH NIPOCTPAHCTBEHHBIX IIPEACTABIICHMUI;

CIIOCOOHOCThH BOCTIPUHUMATh KPACOTY U TaPMOHUIO MUPA;

NMpEeaAMETHBIX

c(OpMUPOBAHHOCTH MPEACTABIECHUI O MaTEMaTUKE KaK YaCTH MUPOBOM KYJIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBHJIM3ALIMY, CIIOCO0aX OMHMCAHMs SBJIEHUIN pealbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh IMPEJCTAaBICHUM O MaTeMAaTUYECKUX MOHATHSAX Kak Ba)KHEHUIINX
MaTE€MaTUYeCKUX MOJEIAX, MO3BOJIAIOIIMX ONMCBHIBATH U U3Yy4aThb pasHbIC IIPOLIECCHl U
SIBJICHUSI;

[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUs MATEMATUYECKUX TEOPUH;
BIIQJICHUE METOJAMM JI0KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE HUX IPUMEHATH,
IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [PHEMAMM PELICHUS PALMOHAIBHBIX W HMpPpPalUOHAIbHBIX,
MTOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IpOrpamMM, B TOM YHCIE JUIs IIOMCKA IIyTH
pELICHUS U WLTIOCTPALUK PELICHUS] YPABHEHHI U HEPABEHCTB;

c(OPMHPOBAHHOCTh MPEICTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTEMATUYECKOTO aHajIHM3a U
UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh IMOBEACHUE (DYHKIMI, UCIIONb30BaHUE
MOJIYYEHHBIX 3HAHWM I ONIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTE;

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



e chOpMHUPOBAHHOCTb YMEHHs pAaclo3HaBaTh TIeOMETpUYeckre (UIryppl Ha dYepTexkax,
MOJIEJISIX U B PEAIBHOM MHUPE;

® [pPUMEHEHHE HW3YyYEHHBIX CBOMCTB TeoMeTpuuecKkux ¢uryp u ¢Gopmyn ais pemeHus
FEOMETPUUYECKUX 3ajiay U 3aau C IPAKTUYECKUM COJIEP/KAHUEM;

e c(hOpMHUPOBAHHOCTb NPEJCTABICHUIN O Ipoleccax M SIBICHUSIX, UMEIOIUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B PEAIBHOM MHPE, OCHOBHBIX IIOHATHUAX
3JIEMEHTapHON TEOPUH BEPOSITHOCTEN;

e yMEHUI HaxOAWUTh U OLIEHUBATb BEPOSTHOCTU HACTYIUIEHUS COOBITUM B HPOCTEHIIMX
IIPAKTUYECKHUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYUH;

e BJIQJICHUE HaBbIKaMH HCIIOJb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM IPH PELIEHUU
3aja4

B pesynbrare u3ydenus yuyeOHON TUCHMILIMHBI MaTeMaTHka Ha YpOBHE CPEIHEr0 OOIIero
00pa3zoBaHwUsI:

O6an}0m1/1171c;1 Ha 0a30BOM YPOBHC HAYUYHNTCA.

Anzeopa u nauana ananusa

Yucna u eviparxcenus

OrnepupoBaTh NOHITHUSIMHU:

- [eNoe 4YHCJIO, MACIMMOCTh 4YHCel, OOBIKHOBEHHas JApo0b, JecATHYHas JApoOb,
palMOHAIBLHOE YUCIIO, MPUOIMKEHHOE 3HAYCHHE YHCIIA;

- onepupoBaTh ~ Ha  0a30BOM  YpOBHE  MOHATHSAMHU:  Jorapudm  4Ymcia,
TPUTOHOMETPUYECKasi OKPYKHOCTb, TpalyCHasi Mepa yria, BeIMUMHA yIiia, 33JJAHHOr0 TOUYKOH Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC, KOCHHYC, TAHI€HC M KOTAHTEHC YIJIOB, MMEIOIINX
HPOU3BOJILHYIO BEJIHUUHY;

- BBITIOJHSTH apU(PMETHYECKHE ICHCTBUS C IETBIMHA U PallMOHAIBHBIMH YHCIIaMH;

- BBINIOJIHSATh HECJIOKHBIC TMPEoOpa3OBaHMs YHCIOBBIX BBIPAXKCHUH, COAEpIKaIIUX
CTETICHH YUCel, THO0 KOPHH U3 YUCE, JINOO0 JIorapu(Mbl Yncel;

- CpaBHHMBAaTh PAllMOHAIBLHBIC YHCIIA MEXKITY COOOH;

- OLICHMBAaTh M CPaBHMBATh C PAIlMOHAJIBHBIMU YHCIaMH 3HAUCHMS LIEJNBIX CTENCHEH
qHcell, KOPHEH HAaTypalbHOW CTEIICHU M3 YHCEI, IOTapr()MOB YHCelT B MPOCTHIX CIyYasx;

- OLICHMBATh 3HaKU CHHYCa, KOCHHYCa, TAHT'€HCa, KOTAaHT€HCAa KOHKPETHBIX YIJIOB;

B noBceTHeBHOM KHU3HU M TIPU U3YUCHHUHU JIPYTUX YICOHBIX PEIMETOB:

- BBITIOJTHSITH BBIYMCIICHHS TIPU PEIICHNH 3a/1ad TIPAKTHYECKOTO XapaKTepa;

- BBINIOJIHSATh MPAKTUYECKUE pacyeThl C HCIOJB30BAHUEM NP HEOOXOIUMOCTH
CIPaBOYHBIX MATEPHAIOB M BEIYHCIUTEILHBIX YCTPOWCTB;

- COOTHOCHUTDH PEalIbHbIC BEIMYHMHBI, XapaKTCPUCTHKH 00BEKTOB OKPYXKAIOIIETO0 MHpa C
UX KOHKPETHBIMH YHCIIOBBIMH 3HAYECHHSIMU;

- UCIIOJIb30BATh METOJbl OKDPYIJICHHS, NPHONMKEHHSI W TMPUKUIKH TpPU PEIICHUN
NPaKTHYECKHUX 33]1a4 MOBCEAHEBHOMN KU3HH.

Ypaenenus u nepasencmea

- pemars norapudmuueckue ypaBHeHuss Buaa l0g, (bx + ¢) = d wm mpocreiimue
HepaBeHCTBa Bua 10g.x<d;

- pellaTh MoKasaTelbHbIe ypaBHeHus, Buxa 8> °= d (rae d MOXKHO IIPEACTABHTD B BUJE
CTEIEHU ¢ OCHOBaHMEM a) U MpocTeiiine HepaBeHCcTBa Bua a'<d  (rae d MOXKHO NMpPEICTaBUTh
B BHJIC CTETICHH C OCHOBAHUEM a);

- pemiath UppaIoHaIbHbIC YPABHEHHUS;

- NPUBOJIUTH HECKOJBKO TMPUMEPOB KOPHEH MpPOCTEHIEro TPHUTOHOMETPUYECKOTO
ypaBHEeHUs BHJA: sinX = &, COS X = @, tgx = a,ctgx = a, rae a — TabIMYHOe 3HAuCHHE
COOTBETCTBYIOIEN TPUTOHOMETPUUYECKON (PYHKIINH.



B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!
COCTaBJISITh W pEelIaTh YPABHEHHS M CUCTEMbl YPABHEHUM IpU PEUIEHUU HECI0XKHBIX
IIPAKTUYECKHX 3ajau.

Dynkyuu

- OmnepupoBarb Ha 0a30BOM YpPOBHE MOHSATUSIMH: 3aBUCHMOCTb BEJIHYWH, (YHKIHS,
apryMeHT M 3HadeHue (QYHKLUHU, 00JaCTh ONpEAETCHHUS U MHOXKECTBO 3HaueHMH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (YHKUUH, HYIH (YHKIHUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHUE Ha YKMCIOBOM IPOMEXKYTKE, YObIBAaHME Ha YMCIOBOM IPOMEXKYTKE, HanOojbllee U
HaMMEHbIIIee 3HaYeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXKYTKE, IEPHOANYECcKas PYHKIUS, TEPHO;

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

— pacrio3HaBaTh rpauKd >JIEMEHTAPHbIX (YHKIMNA: CTETIEHHOH, Jorapu(MUUECKOr U
NOKa3aTelbHON (YHKIUI, TPUTOHOMETPUUECKUX (PYHKIIMIA;

- COOTHOCHUTH T'pa)UKM 3JIeMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUUECKOd U
1oKa3aTeabHON (YHKUMH, TpPUTOHOMETpUYEeCKMX (YHKIMHA C (opMyliaMu, KOTOPbIMH OHHU
3aJ1aHbl;

- HaXO/AUTh 10 rpaduKy NpuOIMKEHHO 3HaUeHUS PYHKIIUH B 3aJaHHBIX TOUKAX;

- OIIpeNIeNIATh 110 IpapuKy CBONCTBA (GYHKLUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHbLINE 3HAYEHUs U T.11.);

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

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- onpenesaATh 1O TIpaduKamM CBOICTBa pealbHBIX IPOLECCOB M 3aBHCUMOCTEH
(HamOopIIe ¥ HAMMEHBIINE 3HAYCHUS, TIPOMEKYTKH BO3PACTAHHUSA U yOBIBAHUS, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON TPAKTUYECKON CUTYaLMH.

dnemenmol MamemamuiecKkozo aHanu3a

- OnepupoBarb Ha 0a30BOM ypOBHE MOHSATHSMHU: IMPOU3BOJAHAS (PYHKIUH B TOYKE,
KacaTenbHas K rpa@uky QpyHKINU, TPOU3BOAHAS (PYHKLINU;

- ONpeNleNIATh 3HAaYeHHWE NPOM3BOJHOW (YHKIMM B TOYKE IO H300PAKEHUIO
KacaTeJIbHOHN K TpaduKy, MPOBEJCHHOMN B 3TOH TOUKE;

- pemiaTb HECIOXKHBIE 33Ja4yd  HAa [PUMEHEHHE CBA3M MEXAYy IPOMEXYTKaMu
MOHOTOHHOCTH M TOYKaMHU 3KCTpeMyMa (QYHKIUHU, C OJHOM CTOPOHBI, U TNPOMEXKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON PYHKIIUHN — C IPYTOM.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

- MOJIb3ysiCh TI'paduKaMH, CPaBHMBATH CKOPOCTH BO3pacTaHus (pocra, MOBBILICHUS,
YBEJIMYEHUSI U T.[I.) WIM CKOPOCTH YObIBaHMA (TaJeHMs, CHUKEHUS, YMEHbIICHMS U T.II.)
BEJIMYMH B PEAIBHBIX MPOLECCaX;

- COOTHOCHUTH TpaMKM pealbHBIX IPOILECCOB M 3aBUCHUMOCTEH C HMX ONHCAHUSAMH,
BKJIIOUYAIOLTUMU XapaKTEPUCTHUKU CKOPOCTU U3MeHEHUs (OBICTpBIN pOCT, IUIABHOE MOHUKEHUE U
T.IL.);

- UCIIOJIb30BaTh IpaUKK peanbHBIX MPOIECCOB VIS PEIICHUS HECTIOKHBIX MPUKIIATHBIX
3ajja4, B TOM 4HCJI€ ONpeAesss 1o rpaduKy CKOpocTh X0/1a MpoLecca.

Teopus eeposamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA
— OnepupoBaTh OCHOBHBIMU ONMHUCATENHHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apupMeTnueckoe, MeiaHa, HauOobllee U HaMMEHbIIIee 3HaUEHUS;



- OTEPUPOBATH TIOHATUSMHU: YaCTOTA W BEPOSTHOCTH COOBITHS, CIIy4alHBIA BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;
- BBIYHCIISATH BEPOSTHOCTH COOBITUN HA OCHOBE TOJICUETA YMCIIa HCXOJIOB.
B noBceHeBHOM KU3HU ¥ PU U3YYECHUH JIPYTUX MIPESIMETOB:
- OLICHUBATh M CPAaBHUBATh B IPOCTHIX CIy4asX BEPOSTHOCTU COOBITUH B peabHOM
KU3HU;
- YUTaTh, COIOCTABIATh, CPAaBHUBATh, HHTEPIPETUPOBATH B TMPOCTHIX CIydasx
pealibHbIC JaHHBIC, TIPECTABJICHHBIC B BHJIC TAOIUII, TUarpamMm, rpaguKoB.
Texcmoesvie 3a0auu
— Pemrate HeCIOXKHBIE TEKCTOBBIC 337a41 PA3HBIX THIIOB;
—  aHAIM3HPOBATH YCIOBUE 33724, IPU HEOOXOUMOCTH CTPOUTH JIJISl €€ PEIICHUS
MaTEeMaTHYECKYIO MOJIENb;
— TIOHMMATh U WCIOJIH30BATh JUIsl PEUICHUS 3a/1a9i HHPOPMAIIUIO, PEACTABICHHYIO B BHJIC
TEKCTOBOM M CHMBOJIBHOH 3aITUCH, CXEM, Ta0JIUI, TUarpaMM, Tpad)ukoB, PUCYHKOB;
— JIelicTBOBATh MO AITOPUTMY, COJIEPKAIIEMYCs B YCIIOBUU 3aa4u;
— HCHOJb30BaTh JIOTUYECKUE PACCYKICHHS MPU PEUICHUH 3a/1a4H;
— pabotath ¢ U30BITOUHBIMH YCIIOBUSIMU, BBIOUpast U3 BCeil HHPOpMAIINH, JTaHHbIE,
HE0OXOIMMBIE Ui PEIICHUs 3a/1a4H;
—  OCYIIECTBJISATH HECIOXKHBIN Iepedop BO3MOKHBIX PEIICHUN, BEIOUpAs U3 HUX ONTUMATbHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,
— aHAIM3HPOBATh U UHTEPIPETHPOBATH MOTYUCHHBIC PEIICHHS B KOHTEKCTE YCIOBUS 3a]auH,
BBEIOMpATH PEIICHMSI, HE TIPOTHBOPEYAIUE KOHTEKCTY;
— peuiaTh 33/1a4 Ha MPOCTHIEC MPOLIEHTHI (CUCTEMBI CKUJIOK, KOMUCCUH) U Ha BBIYUCIICHHE
CJIOKHBIX MPOILIEHTOB B PA3IMYHBIX CXEMaX BKJIAJIOB, KPEIUTOB U UTIOTEK.
B noeceonesnotl scusnu u npu uzyuenuu Opyeux npeomemos:
—  pelaTh HECIIOXKHBIE MPAKTUYECKUE 3a7au, BOSHUKAIOIIUE B CUTYAIUsIX TOBCEIHEBHOM
JKU3HU.

I'eomempus

- OnepupoBarb Ha 0a30BOM YypOBHE MOHATHSAMM: TOYKa, HpsAMasi, IUIOCKOCTh B
IIPOCTPAHCTBE, NapaUIEIbHOCTD U NEPIEHANKYIAPHOCTD NPSAMBIX U INIOCKOCTEM;

- pacrmo3HaBaTb ~ OCHOBHbIE  BHUJbl ~ MHOIOTPAaHHUKOB  (Npu3Ma,  NHpaMHUAA,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

- n300pakaTh M3y4aeMble (UTYpbl OT PYKH U C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB;

- JienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTBIX 0OBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

- U3BJIEKaTh HMHQOPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX  (UTYpax,
MIPEJICTABICHHYIO Ha YepTeKax U PUCYHKaX;

- npUMeHsATh Teopemy Iludaropa mpu BBHIUMCIEHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX
buryp;

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

- HaXOJUTh OOBEMBI U IUIOLIAAN MOBEPXHOCTEH MPOCTEHUIINX MHOTOTPAHHUKOB U TEJ
BpaIeHus ¢ IpuMeHeHueEM Ghopmy.

B noBceaHeBHON KU3HU U NIPU U3YUEHUH IPYTUX MIPEIMETOB!

- COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TMOHATHS U (aKThl C peaTbHbIMU
KU3HEHHBIMH 00bEKTaMHU U CUTYaIUsIMHU;



- WCIIOJIb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTYp UISl pelIeHUs
TUTOBBIX 337a4 MPAKTUYECKOTO COACepKAHUS;

— COOTHOCHTB TUIOIIA/IM TOBEPXHOCTEH TeT 0AMHAKOBOM (POPMBI pa3IMYHOTO pa3zMepa;

— COOTHOCHUTH 0OBEMBI COCYIOB OMHAKOBOM (DOPMBI PA3IMYHOTO pa3mepa;

OLIEHUBATH (POPMY MPABHIHLHOIO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.II. (ONPEICISATh
KOJIMUECTBO BEPIIMH, pedep U rpaHell MOJy4eHHBIX MHOTOIPAHHUKOB).

Bexmopul u koopounamut 6 npocmpancmee

— OnepupoBarh Ha 0a30BOM ypOBHE TMOHSITHEM JICKAPTOBBI KOOPJIWHATHI B
IIPOCTPAHCTBE;

- HAXOJUTh KOOPJIWHATHI BEPIIUH KyOa U IPSIMOYTOJIBHOTO Napasuieienuneia

OOyyaromuiicst Ha yriay0JIeHHOM YPOBHE HAVYUTCH:

Aﬂzeﬁpa U Haua-a anaiusa

dnemenmovl meopuu MHOIHCECME U MAMEMAMUYECKOIL 102UKU

— CB000JHO ONEpUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
IIOJIMHOXECTBO, [lepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIIOBbIE MHOKECTBA
Ha KOOPJAMHATHOM IIPSIMOM, OTPE30K, HHTEPBAIL, IIOJTYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTON
TOUKOI1, rpaduueckoe MpeCTaBIeHNe MHOXKECTB Ha KOOPJMHATHON IIIOCKOCTH;

— 3a/1aBaThb MHOKECTBA IIEPEYUCIICHUEM U XAPAKTEPUCTUUECKUM CBOMCTBOM;

— OIIEpUPOBATh MOHATUSAMU: YTBEPKIECHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U JIOKHBIC
YTBEP)KICHUS, IPUUMHA, CIECICTBHE, YACTHBIN ClIy4yail 00IIero yTBEepKIeHUs, KOHTPIPUMED;

— IPOBEPSTH IPUHAIIEKHOCTD dJIEMEHTA MHOKECTBY;

— HaxoAWTb NepeceyeHre U 00bEAMHEHNE MHOYKECTB, B TOM YHCJIE MPEICTABIEHHBIX
rpaduyecKy Ha YMCIOBOM NPSAMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

— TIPOBOJAMTH JI0KA3aTeNIbHbIE PACCYXkIEHU JUIsi 0O0CHOBAHMSI HCTUHHOCTU YTBEPKACHUH.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NPSIMOW U Ha KOOPAMHATHON
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX IIPOLIECCOB U SIBIICHUN;

— IPOBOJMTH JOKA3ATEIbHBIE PACCYKACHUS B CUTYallUsAX [TIOBCEIHEBHOU KU3HU, IIPU PELICHUU
3a/1a4 U3 IpYrux MpeIMeToB

Yucna u evipasricenus

— CB000OJHO OTIEpPUPOBATH MOHITHSIMHE: HATYPAITBHOE YHCII0, MHOYKECTBO HATYPATbHBIX YHCET,
1[eJI0€ YHUCII0, MHOYKECTBO LIETIBIX Yncel, 0OBIKHOBEHHAs IPOOk, 1eCATUYHAS IPOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATILHOE YHCIIO, MHOYKECTBO PAIlMOHALHBIX YHCE,
HppalMOHAIILHOE YUCIIO0, KOPEHb CTETIEHHU N, AEHCTBUTENHLHOE YHCIIO, MHOXKECTBO
JNCHCTBUTENLHBIX YHCEN, TEOMETPHUIECKAs HHTEPIIPETAIHS HATYPATbHBIX, IIENTBIX,
paIMoOHAaIbHBIX, NEHCTBUTENBHBIX YHCET;

— TIOHHMATh ¥ OOBSICHATH Pa3HUILY MEXTY TO3UITHNOHHON W HEMTO3UITMOHHON CHCTEMaMH
3aIACH YHCETT;

— TIePEeBOAMTH YUCIIA U3 OJHON CHCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh U UCMOIH30BATh MPU3HAKH JIETUMOCTH CYMMBI U TIPOU3BENCHUS TIPH
BBHITIOTHEHUH BBIYMCIICHUN U PEIICHUH 33]1aY;

—  BBINOJHATH OKPYIVICHUE PAIIMOHAIBHBIX U UPPAITMOHATBHBIX YHCEIN C 33]JaHHOW TOYHOCTHIO;

— CpaBHHBATH JCHCTBUTEILHBIC YHCIIA PA3HBIMU CIIOCOOAMH;

—  YIOPSJIOYMBATH YKCIIA, 3AITUCAHHBIC B BUIC OOBIKHOBEHHOU M JCCSITHYHOM JPOOH, YHCIIa,
3aMMCcaHHbIe ¢ UCTIONB30BAaHUEM aprU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
Oorpiire 2;



Haxoauts HO/l u HOK pa3HbiMu cioco6amu 1 MCTIONIb30BaTh UX MPH PELICHUU 3aa4;
BBINOJIHATD BBIYMCIICHUS U IPE0Opa30BaHMsl BEIPAXKEHUH, COEPKAILNX 1€ CTBUTEIIbHBIE
qucia, B TOM YUCIIe KOPHU HAaTypallbHbIX CTEIICHEH;

BBITIOJIHATH CTAHJIAPTHBIE TOXK/IECTBEHHBIE IPEO0OPa30BaHUsl TPUTOHOMETPUUYECKUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPAIIMOHATILHBIX BHIPAKEHUH.

B nosceounesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

BBITOJIHATH M OOBSICHATH CPaBHEHHE PE3YJIHTATOB BHIUMCIICHUH MPH PEILICHUH MPAKTUYECKUX
3aja4, B TOM YHCJIe MPUOIMKEHHBIX BEIYUCICHHUH, UCTIONb3YS pa3Hble CIIOCOOBI CPaBHEHUIA;
3alUCBIBaTh, CPABHUBATD, OKPYIVIATH YHCIOBBIE JaHHbBIE PEAIbHBIX BEJIMUUH C
HCIIOIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU crocobaMy  YKCIIOBBIE BBIpAXKCHHUA IIpU PCUHICHUUN
MPAKTUYCCKUX 3a/la4 U 3aaa4 U3 IPYTUx y‘Ie6HBIX mpeaAMETOB

Ypaenenuﬂ U Hepaesencmea

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPaBEHCTBA, YPABHEHUE, SABIIONIEECS CIEICTBUEM IPYroro ypaBHEHMs, YPaBHEHHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0OpPa30BaHUs yPABHEHUH;

peuaTth pa3Hble BUABI YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHHUs 3-ii U 4-i1 cTeneHeil, poOHO-pallMOHaNIbHbIE U UPPALMOHAJIBHBIE;

OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTEIIEHHBIX YPABHEHUM U HEPABEHCTB U CTAaHAAPTHBIMUA METOJAAMU UX PEIICHUN U IPUMEHSATh
UX IIpY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHATH TeopeMy BueTa 1iis peleHnss HEKOTOPhIX YPAaBHEHUMN CTEIIEHU BBIIIE BTOPOU;
IIOHUMATh CMBICII TEOPEM O PAaBHOCWIIBHBIX U HEPABHOCWIIbHBIX ITPE0OPa30BaHUAX
YPAaBHEHUU U YMETh UX JI0KA3bIBATh;

BJIaJIeTh METOJJaMH PELICHHs YypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

HCIOJIb30BaTh METO]] MHTEPBAJIOB IS PEIIEHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B Ce0s1 MPPALlMOHAIbHBIE BEIPA)KEHUS;

peath anredpandeckue ypaBHEHHsI U HEpaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anredpanvyeckuM U rpapuuecKuM MeToamMu;

BJIAZIETh PA3HBIMU METOJAMHU J10KA3aTEJILCTBA HEPABEHCTB;

peliaTb ypaBHEHHM B LENIbIX YHCIIAX;

n300pakaTh MHOXKECTBA Ha INIOCKOCTH, 3371aBaeMble ypaBHEHUSIMHU, HEPABEHCTBAMH U UX
CUCTEMaMU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPAa30BaHUSI IIPU PELIEHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITH M peIIaTh YpPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI ITPH PEIICHUH 3a/1a4 APYTHUX
Y4eOHBIX TIPEIMETOB;

BBITIONTHSATH OLIEHKY MPaBIOMO00us Pe3yIbTaTOB, OTYyYaEMbIX MPU PEIICHUHN Pa3TUYHBIX
ypaBHEHU, HEPABEHCTB U UX CHUCTEM IIPH PEIICHUU 33]1a4 IPYTUX yUeOHBIX MPEIMETOB;
COCTAaBJISITh M pelIaTh YPAaBHEHUS U HEPABEHCTBA C apaMeTpaMHU MpHU PEIICHUH 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB;

COCTaBJISITh YPAaBHEHHE, HEPABEHCTBO WJIU UX CHCTEMY, OMHCHIBAIOIINE PEATBHYIO CUTYAIHIO
WJTU TIPUKJIQIHYIO 3a/1a9y, HHTEPIPETUPOBATH TTOJyYCHHBIC PE3YIIbTATHI;

HCIOJIb30BAaTh IPOrPaMMHBIE CPEACTBA IPU PELIEHUHU OTHEIBHBIX KJIAaCCOB YPABHEHUH U
HEpPABEHCTB.

Dyukyuu



Brnaners moHATUSAMU: 3aBUCUMOCTD BETUYHH, (DYHKIUS, ApTYMEHT U 3HaUeHUE (YHKITUH,
00J1acTh ompeeIeHUsT 1 MHOXKECTBO 3HAUCHUH (YHKIIUU, Tpa(uK 3aBUCUMOCTH, TpaduK
¢GbyHKIMH, HYTU GYHKINH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUE HA YHMCIOBOM
MIPOMEXYTKe, YObIBAHUE HA YUCIIOBOM IIPOMEKYTKE, HAUOOJIblIIee U HAaUMEHbIIIee 3HAYCHHE
(GYHKIMU Ha YHCIIOBOM MPOMEXKYTKE, Epuondeckas (yHKINA, IepUO/], YSTHAS U HEUEeTHAs
(GYHKIIUHM; YMETh IPUMEHSTh 3TH MOHATHS MIPU PELICHUH 3a]1aY;

BJIQJICTh MOHATHUEM CTENeHHAsl (YHKIIUS; CTPOUTH €€ TpadiK U YMETb IPUMEHSITh CBOICTBA
CTETeHHON (PYHKLIMU MPH PEIICHUH 331a4;

BJIQ/IETh MOHATUSIMHU MOKa3aTeabHask PYHKIIMS, SKCIIOHEHTA; CTPOUTH X IpaduKH U yMETh
MPUMEHSTh CBOMCTBA MOKa3aTeIbHON (PYHKIIMU [P PEIICHUU 33]1a4;

BJIAJICTh MOHATHEM JorapudMudeckas QyHKIHS; CTPOUTD €€ rpaduK U yMETh IPUMEHSTh
CBOMCTBA JIorapu(pMUUECKO QyHKIMH IPU PELICHNH 33/1a4;

BJIQ/IETh MOHATUSIMH TPUTOHOMETpHUECKUEe (YHKIIUU; CTPOUTH UX TpapuKu U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUI MpU PEeLICHUH 3a/1a4;

BJIQJICTh MOHITHEM 0OpaTHAs (HYHKIHS; TPUMEHSATH 3TO MOHATHUE MPH PEIICHUH 33]1a4;
MPUMEHSTH IIPH PEIICHUHU 337a4 CBOMCTBA (DYHKIIHIA: YETHOCTD, IIEPHOAUYHOCTD,
OTPaHUYEHHOCTH;

MPUMEHSTH MIPH PEIICHUH 3aa4 MpeoOpazoBaHus rpaduKoB PyHKIHI;

BJIQJICTh MOHATUSMH YUCIIOBAS ITOCIIEIOBATEIBHOCTD, apU()METHUECKAs U TEOMETPUIECKast
MIPOTPECCHUS;

MIPUMEHSITH [IPU PEIICHUHU 33]]a4 CBOMCTBA U MPU3HAKU apU(PMETHUECKON 1 TeOMETPHUECKOM
MPOrpPeCcCui.

B nosceonesnoil scuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

OIIpeIeNIATh 10 IpadrKaM U UCIIOJIb30BaTh JUIsl pELICHHs] IPUKIIQJAHBIX 33/1a4 CBOICTBA
peabHBIX MIPOLECCOB M 3aBUCUMOCTEH (HauOoJbIINe M HAUMEHbIINE 3HaYEeHU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUYKH Ieperuoda, nepuoi u 1.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTpeAesATh 1o rpadukaM NpocTenIIne XapakKTepUCTUKN NEPUOANYECKUX MTPOIIECCOB B
0M0JIOTH, SKOHOMUKE, My3bIKE, PAAMOCBS3U U Jp. (aMIUIUTY]1a, IEPUOJ U T.I1.)

Inemenmovl MmamemamuuecKozo aHaIu3a

Brnanets nonsitueM 6eckoHEUHO yObIBaroIIasi FreOMETpUUEcKast IpPOrpeccust U yMeTh
MIPUMEHSTH €r0 IPU PEIICHUH 3ajay;

MIPUMEHSTD JUIsl PEICHU 3a/1a4 TEOPHUIO NPEAECIIOB;

BJIaJIETh MOHATUAMU OECKOHEYHO OO0JIbIIME U OECKOHEYHO MaJIble YHCIIOBBIE
MOCJIeI0BATEIbHOCTH U YMETh CPaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MajIble
MIOCJIE0BATEIBHOCTH;

BJIAJIETh MOHATUSAMU: POU3BOHAS (DYHKIIMM B TOUKE, IPOU3BOIHAS (PYHKIIUY;
BBIUUCIISATH POU3BOIHBIE SJIEMEHTAPHBIX (PYHKIMHA U MX KOMOMHALINH;

ucclieoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPaQUKH U IPUMEHSTh K PELICHUIO 33/]a4, B TOM YHCIIE C TapaMeTPOM;
BJIA/IETh MOHATHEM KacaTelbHas K TpaduKy QYHKIMU U YMETh IPUMEHSTH €T0 MPHU PELICHUN
3a1ad4;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

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

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIATHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHUEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATLL



Texcmoeuie 3a0auu

— Pemate pazHble 3a/1a4u MOBBIIEHHOW TPYAHOCTH;

— aHaIM3HMPOBATH YCIOBHUE 33/1a4M, BBIOMPATh ONTHUMAIBHBIN METOJ] pEIICHUS 3a/1a4H,
paccMaTpuBasi pa3IMuHbIE METO/IBI;

— CTPOUTH MOJICIb PEIICHHUS 3a/1a4H, IPOBOIUTH JIOKA3aTEIILHBIC PACCYXKICHHS IPU PEIICHUN
3a7a4u;

— pemaTh 3a1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIIOBHHA, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJIM3MPOBATh U MHTEPIPETUPOBATH NOITYUYCHHBIEC PEIICHHS B KOHTEKCTE YCIIOBHS 33/1a4H,
BBIOMpATh PEIICHHs, HE TPOTUBOPEYAIINE KOHTEKCTY;

— TEpPEeBOAMTH PU PELICHUH 33/1a4H WH(POPMALIHIO U3 OTHOU (POPMBI 3aIIHCH B APYTYIO,
UCTOJB3Ys IIPU HEOOXOIUMOCTH CXEMBbI, TAOIHIIbI, IpaduKu, TUarpaMMBl.

B noeceonesHoll JcusHuU U npuU U3yHeHUU OpyeUx npeomMemos:

pemarh MpaKTUYECKHUE 33aJa4 U 3a[]a4d U3 APYTUX MPEIMETOB

T'eomempuas

— Bnaners reomeTpryeCKUMU NOHATUSMYU IIPU PEILICHUU 3a7a4 U POBEACHUN
MaTEMaTHYECKHUX PACCYKICHUMN;

—  CaMOCTOSATEIBHO (OPMYIHPOBATH OMPEICIICHHS TEOMETPHIECKUX (PUTYp, BBIIBUTATH
THITOTE3BI O HOBBIX CBOWCTBAX M MPH3HAKaX T€OMETPHUYECKUX (UTYp M 0OOCHOBBIBATH WIIH
OIpoBepraTh Ux, 0000I1aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kiaccax (uryp,
MIPOBOJIUTH B HECIIOKHBIX CIyJasiX KJIacCU(PUKAINIO GUTYp 10 pa3IMIHBIM OCHOBAHUSIM;

— HCCIE0BaTh YEPTEXH, BKIOYas KOMOUHAIMM (UTYp, U3BJIEKATh, HHTEPIPETUPOBAThH U
peoOpa3oBbIBaTh HH(OPMALINIO, IPEACTABICHHYIO Ha YepTexkKax;

— pemars 3aa4d FreOMETPUYECKOr0 COAEP/KAHNS, B TOM YUCIIE B CUTYalHUsIX, KOIAa AJITOPUTM
pELIEHUs He CIIEAYET SIBHO U3 YCIOBHUS, BBIIOIHATH HEOOXOAUMBIE JUIsl PELIEHUS 3a1a4l
JIONIOJTHUTENbHBIE TOCTPOEHHUS, UCCIIE0BAaTh BOZMOKHOCTh IPUMEHEHUS TEOpeM U (HopMyIT
JUIS peIleHus 3a/1a4;

— yMeTb (GOpMYIUPOBATh U I0KA3bIBATh T€OMETPUUECKUE YTBEP)KICHMS;

—  BJIAJIETh NOHATUSAMHU CTEPEOMETPUU: NIPU3Ma, NTapaJUIeICIUIEN, TUPAMUAIA, TETPASID;

— MMEeTh NPE/ICTaBIEHUs 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUAIX U3 HUX U YMETh
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;

— YMETb CTPOUTH CEYEHHS] MHOTOIPAaHHUKOB C UCIOIb30BAaHUEM PA3IUYHbIX METOJIOB, B TOM
4KCJIe U METO/IA CIIENIOB;

— HUMETb NPEACTABIECHUE O CKPEIIMBAIOIINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI U PACCTOSTHUE MEKIY HUMU;

— TPUMEHATH TEOPEMBI O NAPAJIEIBHOCTH MPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE IPHU
pELIECHNN 3a/1a4;

— yMeTh IPUMEHATH MapajuleIbHOE MPOSKTUPOBAHUE JIIsl U300paskeHus Guryp;

— YMeTbh IPUMEHATH MEPHEHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH IPH PELICHUH 3a]1aY;

— BJaJIeTh NOHATUSMHU OPTOTOHAJILHOE MMPOESKTUPOBAHKE, HAKJIOHHBIE U UX MPOEKIUH, YMETh
MIPUMEHSTh TEOPEMY O TpeX MEePHEHAUKYISIpax Mpu PEeLICHUH 3a/1a4;

—  BJIQJIETh MOHATHIMHU PACCTOSIHUE MEXY (pUrypamMu B IpOCTpaHCTBE, OOLIHIA MEepIIEeHANKYIISP
JIBYX CKPEIMBAIOIINXCS NMPSAMBIX U YMETh IPUMEHSAThH UX MPH PEIICHUN 33/]a4;

— BJIAJIETh IOHATHUEM YTOJl MEX]Y NPSAMOU U MJIOCKOCTHIO U YMETh IPUMEHATD €r0 IIpH
pELIeHNN 3a/1a4;

— BJaJIeTh NOHATUSMU JABYTPAHHBIN YTOJI, YTOJI MEXAY IUIOCKOCTSIMU, MEPIEHIUKYISIPHbIE
IJIOCKOCTH M YMETh IPUMEHSATH UX MIPU PEIICHUH 3a]a4;

— BJIAJIETh NOHATUSAMHU IIPU3Ma, apajUIeIeNuIe] U IPUMEHATh CBOMCTBA Mapaljiesienumeaa
IIpY PELICHNH 33]1a4;



— BJAJETh IOHATHEM IPSIMOYTOJIbHBIN MapaieNeNuIe]] U IPUMEHSTH €r0 IIPU PELICHUH
3ajau;

— BJIAJIETh NOHATUSAMHU IUPAMUJA, BUJIbI IUPAMUJ, JIEMEHTHI IPaBUIILHON MHPaMUIbl U YMETh
MIPUMEHSTh UX IPU PELICHUU 3a/1a4;

— MMEeTh Npe/ICTaBlIEHUE 0 TeopeMe Diiiepa,IpaBUIIbHBIX MHOTOTPAHHUKAX;

—  BJIQJIETh MOHATHEM IUIOIA/IM IOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IPUMEHSITh €r0 MpH
pelLIeHNH 3aa4;

— BIIQJIETh TOHATHIMH TeJla BpalleHus (IWIHMHIP, KOHYC, IIap U cdepa), UX CeYeHUs U YMETh
MIPUMEHSTh UX IPU PELICHUU 3a/1a4;

—  BJIQJIETh MOHATHSMMU KacaTeJbHbIE MPSMbIE U IUIOCKOCTU M YMETh IPUMEHSTh U3IIPU
pelLIeHNH 3aa4;

— HMETh MPEJICTABICHUS O BIMCAHHBIX U ONMUCAHHBIX Cepax U yMETh IPUMEHATh UX TIPH
pelLIeHNH 3aa4;

—  BIIQJIETh NOHATHAMH 00BEM, 00bEMbI MHOTOTPAaHHUKOB, TEJl BPALICHUS U IPUMEHSTh UX IPU
pellIeHnH 3a/1ay;

— MMEeTh NPEJICTaBIEHUE O pa3BepTKe LMIMHPA U KOHYCA, IUIOIIA 1 TOBEPXHOCTH LIMJIMHAPA U
KOHYCa, YMETb IPUMEHSTh UX MIPU PELICHUHU 3a/ay;

— HMETh MPECTaBICHHUE O IIONIa i chepsl M YMETh IPUMEHSTH €ro P PEIIeHUH 3a1a4;

— yMeTbh pelaTh 3a7a4yu Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TeJl BpalLlEHUs;

— UMETb NPEACTaBIEHUE O I0J00KUN B IPOCTPAHCTBE U YMETh pelIaTh 331a4d Ha OTHOLLIEHHUE
00BEMOB H TUIOIIAJICH MOBEPXHOCTEH MMOAOOHBIX UTYP.

B noeceonegnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB M€OMETPUYECKHUX (DUTYp MAaTEeMAaTUYECKUE MOJEIH Jis

peleHys 3aJad NPaKTUYECKOro XapakTepa W 3afady M3 CMEXHBIX JUCLMIUIMH, HCCIElI0BaTh

MOJIy4YE€HHBIE MOJIETN U HHTEPIPETUPOBATH PE3YNbTAT.

Bexmopul u koopounamui ¢ npocmpancmee

— Bnaners NOHATHAMM BEKTOPBI U UX KOOPJAUHATBHI;

— YMETb BBINOJHATH ONEPALUU HaJl BEKTOPaMH;

— HCHOJb30BaTh CKAISPHOE MTPOU3BEACHNE BEKTOPOB IIPH PEILICHUN 3a/1a4;

— TPUMEHATH YpPaBHEHUE IIOCKOCTH, (POPMYILY pacCTOSIHUS MEXKIY TOUKaMHU, ypaBHEHUE
cdepsl pU peleHu  3a1ay;

— TPHUMEHATH BEKTOPHI M METOJ KOOPJAMHAT B IPOCTPAHCTBE IIPH PELICHUH 3a]1a4.

I/Icmopuﬂ mamemamuku
— Hmeth MMpEACTAaBJICHUEC O BKIIAAC BBIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKHU,
— IHOHHUMATb POJIb MAaTCMATHUKH B PA3BUTHUU Poccun.

Memoovt mamemamuku

— Hcmonp30BaTh OCHOBHBIE METOIBI JOKA3aTENbCTBA, MIPOBOANTH JOKA3aTEIbCTBO U BHIMOIHSTH
OIPOBEPIKECHHE;

— TPUMEHITh OCHOBHBIC METOJIBI PEIICHUS] MATEMaTHYECKUX 3a/1ay;

— Ha OCHOBE MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepPH30BaTh KpacoTy M
COBEPILEHCTBO OKPYXKAIOIIEro MUpa M MPOU3BEICHUH NCKYCCTBA,

— HPUMCHATH HpOCTefIHIHe IMporpaMMHBIC CpCACTBA W OJICKTPOHHO-KOMMYHHKAIMOHHBIC
CHUCTEMBI ITPpU pEHICHUN MAaTEMAaTUICCKUX 3a1a4,

— TIOJIB30BAThCs MPUKIATHBIMUA MPOrpaMMaMU U TPOTPaMMaMH CUMBOJIBHBIX BBIYUCICHUH JUIS
UCCIIEIOBaHUS MATEMAaTHIECKIX 00BEKTOB.

O6an10m1/11”4c;1 Ha 0a30BOM YPOBHE NOJYYHUT BOSMOXHOCTb HAYYUTHCA !




Yucna u evipasrxcenusn

- ommepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATUAMM:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsE OKPYKHOCTD, TpaJyCHasl Mepa yIJla, BEJIMYMHA yIila, 3aJaHHOIO TOYKOU Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB, MMEIOLIMX
IIPOU3BOJIbHYIO BEJIMYHHY;

- BBINOJIHATH apu(pMETUYECKHE ACHCTBUS C LEJIBIMUA U PAllMOHAIILHBIMU YHCIIaMU;

- BBITIOJIHATE HECJIOXKHBIE TPEOOPa3OBaHMsI UHUCIOBBIX BBIPAKECHHHA, COJCPIKALINX
CTEIIEHU Yucell, TM00 KOPHU U3 YHcell, JIM00 orapudmsl yuces;

- CpaBHUBATh PAllMOHAIBHBIE YHCIIAa MEXKTY COOOii;

- OLICHMBATH M CPABHMBATh C PALMOHAIBHBIMH YHCIAMM 3HAYCHUS LEJIBIX CTCIEHEU
qucel, KOpHEH HaTypaTbHOU CTETIEHH U3 YHCEI, JJOrapru()MOB YHCEN B IPOCTHIX CIIydasx;

- OLICHMBAThH 3HAKH CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;

B noBcenHeBHOI KU3HU U IIPU U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB:

- BBITIOJIHATH BBIYUCIICHUS IIPY PEIICHUN 3aJa4 IPAKTUYECKOIO XapaKTepa,

- BBIMIOJIHATh TPAKTUYECKUE pacueThl C HCIOJBb30BaHUEM IIPH HEOOXOAUMOCTH
CIIPABOYHBIX MATEPUAJIOB U BBIYUCIIUTEIbHBIX YCTPOMICTB;

— COOTHOCHUTb PEaJIbHbIE BEIMUMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYXAIOIIET0 MHUpaA C
MX KOHKPETHBIMH YMCJIOBBIMU 3HAYEHUSIMU;

— UCIIOJIb30BaTh METOJbl OKPYIJIEHHS, NPUOIMKEHUS W HPUKUAKU TMpU PELICHUU
IIPAKTUYECKUX 3a7a4 IOBCEIHEBHOM JKNU3HH.

Ypasnenus u nepasencmea

- Pemrate pamumoHanbHBIe, TIOKa3aTelNbHbIE W JIorapu(MUYEeCKHe ypaBHEHHS U
HEPaBEHCTBA, MIPOCTEUIINE UPPAUOHAIBHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHHMsI, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BaTh METOJABI PEIICHHS YPAaBHEHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIB30BAaTh METOJ MHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

- n300paxaTb Ha  TPUTOHOMETPUYECKOM  OKPY)KHOCTH  MHOMKECTBO  PELIEHUI
MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB;

- BBINOJIHATE OTOOp KOpHEH ypaBHEHHMH WJIM pPeleHU HEpaBeHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIbHBIMU YCIOBUSMH U OTPAaHUYEHUSMH.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH IPYTHX YUEOHBIX MPEAMETOB:

- COCTaBJIATh U PEILIaTh YPABHEHMs, CUCTEMBI YPABHEHUN U HEPABEHCTBA IIPU PELICHUU
3aJa4 APYrux y4eOHBIX MPEIMETOB;

- HCIIONB30BAaTh YPaBHEHUsS M HEPABEHCTBA JUIsI IIOCTPOEHUS W HCCIEHOBaHUS
IIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH PEAIbHBIX CUTYAllMi WIIW IIPUKJIAJIHBIX 33724,

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIA IIpU DPEIICHUM YpPAaBHEHMs, HEPABCHCTBA WIIH
CUCTEMBI Pe3yJIbTaT, OLIEHUBATh €ro MPaBIONoA001e B KOHTEKCTE 3a/1aHHOM peanbHON CUTYyalluu
WU IIPUKIIAHOM 3a1a4H.

Dyukyuu

- OnepupoBaTh MOHATHSAMH: 3aBUCUMOCTb BEJIMYMH, (YHKIIMS, apryMEHT U 3Ha4YeHHE
¢byHKIMH, 00JIACTh OIpeNeNeHHs] ¥ MHOXKECTBO 3HaueHWH (QyHKIMH, rpaduk 3aBUCHUMOCTH,
rpaduk GyHKUUHU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pACTaHUE HA YHCIOBOM
MIPOMEXKYTKE, yObIBaHHME HAa YHCIOBOM IPOMEXKYTKE, HauOOJIblllee M HaWMEHbIIee 3HaueHUe
(GYHKIMU Ha YHCIOBOM INPOMEXKYTKE, Iepuoandeckass (QpyHKIUs, MEepHoj, YeTHas U HedeTHas
byHKIINM,

- OIEepUPOBATH MOHATUSAMU: CTENEHHAs, Jorapudmudeckas 1 nokasareiabHas GYHKIUH,
TPUTOHOMETpHUECKHe QYHKINY;

- OIpeIeNIATh 3HaueHue (PYHKIMH 10 3HAYSHHUIO apryMeHTa MpH pa3IM4YHbIX crocobax
3a1aHusl PyHKIUY;



- CTPOUTH TPaPUKH U3YIEHHBIX (PYHKIIHIA;

- ONHUCBHIBaTh MO IpaduKy M B MNPOCTEHIIMX ciaydasx MO (opMmyse IMOBEAECHUE U
CBOMCTBa (PYHKIUH, HAXOAUTH 1O rpaduKy GYHKINN HAUOOJbIINE U HAMMEHBIIINE 3HAUEHUS;

- CTpOUTH 3CKHU3 Tpaduka (QYHKIUH, YJIOBICTBOPSIOMIEH TpHBEIeHHOMY Habopy
ycIoBHHA (IPOMEXKYTKH BO3pacTaHUs/yObIBaHUS, 3HaUCHHE (YHKIUU B 3aJJaHHOM TOYKE, TOUKH
9KCTPEMYMOB, HYJIU QYHKIUH U T.11.);

- pelarb ypaBHEHMS, IPOCTEUIINE CHUCTEMbl YpaBHEHUM, MWCIOJIb3YS CBOMCTBA
byHKUMH ¥ UX TpadUKOB.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUHU APYIHX Y4€OHBIX NIPEIMETOB:

- ONpeNeNiATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHS NPUKIATHBIX 33134
CBOWCTBA pEabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONbIINE W HAWMEHBIIWE 3HAYCHHS,
IPOMEKYTKH BO3PACTaHUs U YObIBaHMS (DYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYyalUu;

-ONpEeeNsATh MO TpauKkaM MPOCTEUIINE XAPAKTEPUCTUKH IMEPUOANYECKUX IPOLIECCOB B
OuosI0rNHU, S5KOHOMHUKE, My3bIKE, PAAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)

Dnemenmol MmamemamuuecKo2o anaiusa

- OnepupoBarh MOHATUSMU: MPOU3BOHAS (DYHKIIMU B TOYKE, KacarelbHas K rpauky
byHKIMH, TPOU3BOIHAS (YHKIUY;

- BBIYHCIISATh  MPOW3BOJHYIO  OJHOWICHA, MHOTOWICHA, KBaJIpPaTHOTO  KOPHS,
MIPOU3BOTHYIO CYMMBI (DYHKIIN;

- BBIUUCIISATh MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIMA M MX KOMOWHAIUM, HCIIOJIB3YsI
CIPABOYHBIC MaTEPHAIIbI;

- HCCIICIOBAaTh B TPOCTEHINUX chOy4dasX (QYHKIMM HAa MOHOTOHHOCTH, HAaXOIUTh
HauOOJbIIME W HAWUMCHBINUE 3HA4YCHHUS (QYHKIUH, CTPOUTH TpadUKH MHOTOWICHOB W
NPOCTEUIINX PAIIMOHABLHBIX (PYHKIHI C UCIIOJIb30BAaHUEM arlliapara MaTeMaTHUECKOTO aHATN3a.

B moBcegHEBHOM KU3HU U NIPU U3YUECHUU IPYTUX YUISOHBIX TPEIMETOB:

- peliath MpHUKIaJHbIe 3aa4i U3 OHONOTHH, (PU3UKH, XUMUU, DIKOHOMUKU U APYTUX
MPEIMETOB, CBA3AHHBIE C UCCIEIOBAHUEM XapaKTEPUCTUK PEaTbHBIX MPOIECCOB, HAXOXKICHUEM
HauOOJBIINX ¥ HAWMEHBIINX 3HAYCHHUA, CKOPOCTH U YCKOPEHUS | T.I1.;

- HMHTEPIPETUPOBATH MOTYUCHHBIE PE3YyIbTATHI.

Teopus eeposamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMU OMUCATENHLHBIMH XapaKTEPUCTUKAMH UYHCIOBOTO Habopa:
cpenHee apudmMeTrueckoe, MeIMana, HanooJIbIlIee U HauMEHbIIIee 3HAUCHNUS,

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

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBceHEeBHOM KU3HU U MPU U3YYEHUU APYTHX MPEAMETOB:

- BBIYHUCIISITH WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B peasIbHON KU3HU,

— BBIOMPATH MOIXOIAIINE METOIBI TTPEICTABICHUS K 00paOOTKH TaHHBIX,

YMETh PelIaTh HECJIOKHBIE 3aJja4i Ha MMPUMEHEHNE 3aKOHA OOJIBIIUX YHUCET B COIMOJIOTHH,
CTpaxOBaHWH, 3/IPABOOXPAHEHHH, 00ECIeYeHHH OE30MACHOCTH HACEICHHS B UpPE3BBIUANHBIX
CUTYaIUIX

Texcmoevie 3a0auu

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

— BBIOMpATh ONTHUMAJBHBIN METOJI PEIICHUS 3a7au, pacCMaTpUBasi pa3IMYHbIE METO/IbI;

— CTPOUTH MOJIEb PELIECHU 3a/1a4l, TPOBOJUTh JOKA3ATEIbHbBIE PACCYKACHUS;

— pemiath 33134y, Tpedyrole nepedopa BapuaHTOB, IPOBEPKU YCIOBHIA, BRIOOpA
ONTUMAJIHLHOTO PE3ybTaTa;



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

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

B noseceonesHoll dcusHuU U npuU U3yHEeHUU OpYyeUx npeomMemos:

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

T'eomempus

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

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

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

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

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

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

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

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

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

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

Bexmopul u koopounamut 6 npocmpancmee

- OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJl MEXKIAy BEKTOPAMH, CKaJSIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

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

- pelaTh npocTeifiye 3ajaur BBEIEHUEM BEKTOPHOTo Oazuca.

O6anIOmHﬁCﬂ Ha VTJ'IV6J'ICHHOM YPOBHE NOJYYHUT BOSMOXHOCTb HAYUYUTHCA !

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEpUPOBATH MOHATHUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXECTBA,
MIOJIMHO’KECTBO, IepeceueHne, 00beIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKoe MpeICTaBICHHEe MHOXKECTB Ha KOOPIMHATHON TIJIOCKOCTH;

— 3aJaBaThb MHOXECTBA NIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;



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

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

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceounesnoii sorcusnu u npu usyyeHuu opyux npeomemos:

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

IIPOBOAUTH AO0KA3aTCIBbHBIC PACCYXKIACHUA B CHTyallHIX HOBCGHHGBHOﬁ KHU3HHU, IIPpU PCIICHHUUN

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

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

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

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

Yucna u evipasrcenusn
Joctrxenue pe3yiabTaToB

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

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

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

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

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

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

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

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

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

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

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



CBOOOHO OTIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELLICHUHU 3371ay;

IIOHUMAaTh IPUYUHBI 1 OCHOBHBIE MJIEH PACIIMPEHHS YMCIOBBIX MHOXKECTB;

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

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

BIaneTh popmynoii 6mHoma HeloToHa;

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

IIPUMEHSATH IIPU pelieHuH 3a7ad Maiyto Teopemy depma;

YMETh BBIITOJIHATH 3alMCh YHCIIA B IO3ULIMOHHON CUCTEME CUUCIICHMUS,

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

MPUMEHSTH MIPH PEILICHUHN 3aj1a4 IIeTHbIe APOOH;

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

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

IPUMEHSATH NPpH pereHnHt 3a71ady OCHOBHYIO TEOpEMY aireopsl;

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

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

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

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

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

IIPUMEHSTh TeopeMy be3y K pelieHuio ypaBHEHMI;

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

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

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

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

BJIa/IETh Pa3HBIMU METOJ/IaMU JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LIENbIX YUCIIAX;

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

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

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:



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

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

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

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

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

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

— CBOOOJIHO pellaTh CUCTEMbI IMHEHHBIX YPAaBHECHUH;

— pelaTh OCHOBHBIC THITBI YPAaBHEHHUI U HEPABCHCTB C IMapaMeTPaMHu;

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

— HMCTDb MMPCACTABIICHHUEC O HCPABCHCTBAX MCKAY CPCAHMMU CTCIICHHBIMHU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

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

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

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

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

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

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

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

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

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

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

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

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

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUUYECKON CUTYalLlH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

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



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

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

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

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

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

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

—  BBIYHCIIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH 1 UX KOMOWHAIIHIA;

— HcCenoBaTh GYHKIUU HA MOHOTOHHOCTD U DKCTPEMYMBI;

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

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

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

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

B nosceonesnoil ocuznu u npu uyuenuu opyeux y4eoHvlx npeomemos:

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

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

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

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

— OIepUpoOBaTh MOHATHEM MEepBOOOpa3HON (PYHKLMU AJIs pelIeHUs 3a1ay;

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

— OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUAX MPOU3BOAHBIMYU BBICIINX MOPSIKOB;

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

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

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

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

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

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

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

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

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

— HMEeTh Npe/CTaBIeHue 00 OCHOBaX TEOPUU BEPOSTHOCTEH;



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

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

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

UMETH NPEJCTABICHNE O KOPPEIALUY CIydyalHbIX BEJINYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

UMETh MPEJCTABICHUE O EHTPAIBHOM MPEICIIbEHON TeOpeME;

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

UMETb MIPEJCTABICHHUE O CBSA3U HIMIIMPHUECKUX U TEOPETHUECKUX PACHIPEeIICHHI;

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

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

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

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

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

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

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

YMETh NPUMEHSTh METOJ MaTeMAaTHYE€CKON UHYKIINY;

YMETh NPUMEHTh NPUHLUN [upuxiie npu permeHnu 3a1au.

T'eomempus

Nwmetsb nmpeacraBiaeHre 00 akCHOMaTUYECKOM METO/IE;

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

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

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

MMETH IPEJCTABIECHUE O JBOMCTBEHHOCTH MPABUJIbHBIX MHOIOI'PaHHUKOB;

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

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

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

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

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



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

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

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

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

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

— WMETh MPEJACTABICHUE O TUIOIIAI OPTOTOHATIHLHON MPOSKIINH;

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

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

—  yYMETh pemiath 3aJa4y Ha TNIOCKOCTH METOJJaMH CTEPEOMETPHH;

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

Bekmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToB:

— Biagers NOHATHAMM BEKTOPBI U UX KOOPJIMHATHI,

— YMETb BBINOJIHATH ONEPALlUH HaJl BEKTOPaMU;

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

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

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

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

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

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

Memoovr mamemamuxu

JlocTr>keHus pe3yIbTaToB:

- UIMETb MPEJCTaBICHUE O BKIIAJE BBIIAIOIINXCSI MATEMATUKOB B Pa3BUTHE HAYKHU;

- IOHUMATh POJIb MATEMATHKHU B pa3BuTHUU Poccun

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

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

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

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MAaTEMAaTUYECKUX O0BEKTOB

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



Conep:xxaHue TUCHUILTAHBI (265 4.)
1 cemecTp

BekTopsl 1 KoopauHATHI B ipocTpancTie (12 4.)

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

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

Yucaa u Boipazkenus (18 4.)

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

OcHoBbI TPpUTOHOMeTpPHH (26 4.)

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

®ynkuuu (20 4.)

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

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCWIIBHBIE ypaBHEeHHS U HepaBeHCTBa. HpparnumonanbHble ypaBHeHHs. [IpakTudeckas
pabotra Ne 11 «Hppammonanpabie ypaBHeHHUs». [lokazarenbHble ypaBHeHus. [loka3arenbHbie
HepaBeHcTBa. CUCTEMBI MMOKA3aTeNbHBIX YpaBHeHUN U HepaBeHCTB. [IpakTtuueckas padbota Ne 12
«IlokazarenpHble ~ ypaBHEHUS U HepaBeHCTBa».  Jlorapupmuyeckue  ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. [Ipaktudeckas pabora Ne 13 «Jlorapudmuueckue ypaBHEeHUs
U HEpaBeHCTBa». YpaBHeHHEe COS X = a. YpaBHeHume SIN X = a. YpaBHeHnue tg X = a.
[Tpaktueckass pabora Ne 14  «IIpocreiime  TPUTOHOMETPUUYECKHUE  YPaBHEHHS.
TpuroHoMeTpUYECKHE YpaBHEHMS, CBOMSIIMECS K KBaApaTHbIM. OIHOPOJHBIE YypaBHEHUS.
Pemenne ypaBHeHuH pa3znokeHHMeM Ha MHOoxuTenu. [Ipaktuyeckas pabora Ne 15
«Tpuronomerpuueckue ypaBHeHHs». [Ipaktuyeckas pabota Ne 16 «Mrtorosas pabora 3a 1
CEMECTpPY.

DJleMeHTBhI MATEMATHYECKOr0 aHaau3a (3 4.)



[TonsiTHE TPOM3BOAHOM, IPON3BOIHAS cTeneHHOM (yHkimu. [TpaBuna quddepenunpoBanus.
Koncyabramuu (4 4.)
2 cemecTp

DJieMeHTbI MaTeMaTHYeCKOro anaau3a (rnpojosokenue) (38 u.)

Boruncnenne mnpousBonanbiX. Ilpaktuueckas pabota Ne 17 «BbruncneHue npoU3BOIHBIXY.
[Tpou3BoHBIE HEKOTOPHIX AIEMEHTAPHBIX (DYHKIMN. BhUMCICHHE TPOU3BOJTHBIX Pa3THYHBIX
byakuuid. ['eomeTpuueckuii U GU3MIECKUN CMBICHT MPou3BoaHON. [IpakTrueckas padora Ne 18
«["eomerpuuecknii ¥ GU3NUECKUN CMBICI MPOU3BOIHOI». Bo3pactanue u yObiBaHue (DyHKIUH.
Oxcrpemymbl GyHkiuu. Ilpaktuueckas padora Ne 19 «lccnenoBanune GyHKIUH C TOMOIIBIO
POU3BOHOMY. [[puMeHeHne MpoM3BOAHON K mocTpoeHuio TrpadukoB ¢yHkuit. [loctpoenue
rpadukoB ¢pyHkiuii. Hanbonbiiee n HanMeHbiee 3HaueHue Gynkiuu. [Ipaktudeckas padora Ne
20 «IToctpoenue rpapukoB GyHkuii». [leppoodpasnasi, mpaBuia HaX0XXICHHUS IEPBOOOPA3HBIX.
[Tnomane KpUBOIMHEWHOH Tpamenuu U uHTerpan. Berumcnenue unrterpanos. [Ipaktuyeckas
pabora Ne 21 «BpramcineHue MHTErpaioB». BeIYUCIICHHE TUIOIMIANCH ¢ TTOMOIIBIO HHTETPAJIOB.
[TpakTiueckas pabota Ne 22 «BrlunciieHue miomaeil ¢ moMOIIBI0 HHTETPAIOBY.

CTaTHCTHKA U TeopHs BepOSITHOCTel, kOMOMHaTOpHKa (24 4.)

[TpaBuiio mpou3BeneHUs], EPECTaHOBKU. Pa3meleHus, coueTaHuss U UX CBOMCTBA. 3ajayu Ha
MOJICUET 4YMCJIa NEPECTAHOBOK, pa3melieHuii u coderanuil. bunom Hbrorona. IlpakTuueckas
pabora Ne 23 «llepecranoBku, pazMenicHus W coderaHus». COOBITHS M WX KOMOWHAIIWH.
BepostHocts coObiTus. Cnoxkenue BepositTHocTed. HeszaBucumble COOBITHS, YMHOXKEHHUE
BepositHOcTer. [lpakTtmueckas pabora Ne24 «BepositHocTh». CiyuyaliHble BEJIWYWHBI.
LlenTpanpHble TEHACHLIUU U MePhI pazopoca.

TexcroBble 3aaa4uu (4 4.)
3amaun Ha ABMKEHUE. 3a/1a4u HAa CMECH, CIIaBbl, KOHIIEHTPAIIHIO.

IIpsimble ¥ MI0CKOCTH B MpocTpaHcTBe (28 4.)

AkcuoMbl ctepeomerpuu. IlapamienpHOCTh NpAMBIX, NPAMONM M IUIOCKOCTU. B3ammHoe
pacrojio’)KeHUE MPSMBIX B MPOCTPAHCTBE, YroJ MEXAYy IBYMs MpPSMBIMU. 3ajaud MO TEMe
«B3anMHOE pacnosoKeHWe MpAMBIX B IHPOCTpPAaHCTBE». llapauienpHOCTH  IUIOCKOCTEM.
[Tpaktueckast pabora Ne 25 «llapamnenbHOCT NOPAMBIX U IUIOCKOCTEW». TeTpasap u
napaiuienenunes. 3ajauu Ha noctpoeHue ceyeHuid. Ilpaktudeckas padora Ne 26 «Iloctpoenue
ceyeHui». [lepneHauKyIIpHOCTh MPSAMOM U IIOCKOCTH. [leprneHauKynsp M HaKJIOHHasA, yroi
MEXY NPAMOM M IUIOCKOCTBIO. J[BYrpaHHBIN yroJj, NepneHAUKYISIPHOCTh IUIOCKOCTEH. 3ajgaun
no teMe «llepneHAMKYISIPHOCTh MPAMBIX U IuUlOocKocTei». IlpakTuueckas pabora Ne 27
«IlepneHAMKYIAPHOCT NPAMBIX U IUIOCKOCTEWN.

MHororpaHHuKH 1 Kpyr.ible Teqaa (36 4.)

ITonsarue MHOI'OIrpaHHHKaA, IIpHU3Ma. 33}13‘-11/1 Ha BBIYMUCJICHUC ILIOHIaAN IMOBEPXHOCTHU H o0BeMa
npu3mbl. [lpaktrueckas pabora Ne 28 «lIpusmaw. Ilupamupa. IlpaBunbHas mnupamujaa.
VYceuennas nupamuia. 3aadud Ha BBIYHCICHHUE TUIOMIAINA TOBEPXHOCTH M 00BbEMa MHPAMMUIBI.
[TpakTudeckast pabora Ne 29 «llupamunaay. [IpaBunsHbie MHOTOTpaHHUKH. [{unmuuap. 3agaun Ha
BBIUMCJICHUE TUIONIAJM TIOBEPXHOCTH W o0bema IummHApa. llpaktmdeckas pabora Ne 30
«Uunmuuap». Konyc. 3agaun Ha BBIYMCICHHE IUJIOMAJAM TOBEPXHOCTH M O0BEMa KOHYcCA.
[Tpaxtuueckas padorta Ne 31 «Konyce». Chepa, map, ypaBaeHue chepsl. [Lnomans moBepxHOCTH
cdepsbl, 00beM I1apa 1 ero yacTeil. 3a1ayn Ha BBIYMCICHHE IUIOLIa/Iell TOBEPXHOCTU U 00BEMOB
MHOT'OT'PaHHUKOB U KPYIJIBIX TEJ.



Hctopus marematuku. MeToabl MaTeMaTuKH (2 4.)
Uctopus matematnku. MeTo1bl MaTeMaTUKHU

CamocrosiTesbHast padora (2 4.)

Koncyabramuu (4 4.)

IIpomeskyTounas arrecrauus (4 4.)
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3. Uwucna u BeIpaXKeHUS 18
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15. Hcropust MmaTeMaTUKH, METOIbI MATEMATUKU 2
16. CamocTosiTenbpHas paboTa 2
17. Koncynpranuu 4
18. IIpoMexyTouHas aTTecTalus 4
19. dopMa MPOMEKYTOUHON aTTECTALUU - DK3AMEH

Hroro 265




TemaTn4eckoe IJIAHUPOBAHHE

Maremartuka (2514, 6,54 B He1e110)

1. [I.A.Amamos, FO.M.Konsrun, M.B.Tkauésa u np. Matematnka : anreOpa v Hayaja MaTeMaTHIeCKOro aHajan3a, reoMeTpusi: Anredpa u
Hayvaja MareMarudeckoro ananu3a. 10 - 11 kimacesl: yueOHHK A1t 0011e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINd U YIITyOJIE€HHBIA YPOBEHB/
1. A.Anmumos, FO.M.Komnsirus u ap. — 8-e uzn. — M.: [Ipocsemenue 2020

2. JI.C.AranacsH, B.®.byry3o0s, C.b.Kagomriies, JI.C.Kucenéna, O.I".ITo3usk. ['eometpusi.10 — 11 knacCel: yd4eOHHK 115
0011e00pa3oBaTeIbHBIX OpraHu3anuii: 6a30Beiii U MpoduiabHbN ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kanomnes u ap.— 23-e u3z. —
M.: [IpocBemienue, 2016

ILnanupyemble pe3yJbTaThl 00yYeHHUsI Buabl
Ne | Koa Homa U
-BO HIHee $opm
Coaep:xumoe marepuajia
qyaco 3aJJaHH IIpeaxmeTHbIC MeTtanpeamMeTHbie bl
B e KOHTPO
Jl
I cemecTp (119 4.)
BexTopbl M KoOpAUHATHI B IpocTpancTBe (12 4.)
[1.38- | ®opmynupoBaTh PeryasituBHble:
42 Ne ONpeleIcHUus U YUHUTBIBATH IIPABUIIO B
321, WUTIOCTPUPOBATH TIOHATHE | TUIAHUPOBAHUU U
323, BEKTOPA, JJINHBI BEKTOPA, KOHTpOJIE criocoba
[ToHsiTHE BEKTOPA B IPOCTPAHCTBE, IEHCTBUS C 328, KOJUTMHEAPHBIX BEKTOPOB, pemeHus, paznmmyate | P3
1 2 BEKTOpaMHU 335 (a) | KOMILTaHAPHBIX BEKTOPOB, croco6 u pe3ynabTaT YO
11.43- PaBHBIX BEKTOPOB. JEUCTBHS.
45 BrinonnusaTe onepannu Haj
Ne 355, | Bekropamu. Haxonuts Ilo3HaBaTebHbBIE:
358(B,r | pa3nokeHue BEKTOpa Mo opueHTupoBaTecsi Ha | YO
2 2 Komrianapabie BEKTOPHI ) TpEM HEKOMITJIaHAPHBIM pazHooOpaszue P3




BCKTOpaMm. Hcmnons3oBaTh
BCKTOPHBIC MCTOAbLI IIPU

croco0oB peICHUA
3aaad.

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




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

Ilo3naBaTenbHbIE:
CTPOUTD pedeBbie
BBICKA3bIBAHUS B

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




2178

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




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




32

B3anmuo obpatHble QyHKINH

§ 7, Ne
132
Yer,
133 yer

33

IToka3zarenpHas QyHKIMSA, €€ CBOWCTBA U rpaduk

§ 11,
No
196,19
7

34

Jlorapudmmueckas pyHKIHUS, €€ CBOMCTBA U Tpaduk

§ 18,
Ne 319,
321,
327
Yer,
328 yer

35

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

36

OO111e cBOMCTBa TPUTOHOMETPUUECKUX (PYHKITHI

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

37

CaoiicTBa (hyHKIIMHU Y = COS X U ee rpaduk

§ 40,
Ne 711
4er,

712

),
713 (2)

38

CaoiicTBa hyHKIMH Y = SiN X 1 ee rpaduk

§41, Ne
723

qerT,

724
(),

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

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

Pa3INYHBIX
HUCTOYHUKAX
nHpopMmanuu,
TUTAHUPOBATh
MOHOJIOTUYECKUN
OTBET.

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

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

YO
P3

P3

P3

113

P3

P3

P3




725 (2)

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




Ne 240-

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

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

YPaBHEHUH U IPOBEPATH UX.

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

HHTEPECCOB.

113

113

P3

P3

P3

113

P3




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

56

Opnoponubeie  ypaBHeHUs.  PemieHue — ypaBHeHUH
pa3yioKEHUEM Ha MHOXKHUTEIN

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

57

[Ipaktueckas  pabora Ne 15  «OmHopoaHbie
YpaBHEHUS.»

58

[Tpaktueckass pabora Ne 16 «Pemenue ypaBHeHHH
pa3yIoKEHUEM Ha MHOKHUTEIIN

P3

113

113

DJieMeHThI MaTeMaTH4Yeckoro anaausa (3 4.)

59

IlonsiTMe TPOWM3BOAHOM, NPOU3BOJHAA CTEHNEHHON
byHKIIMHN

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

60

[TpaBuna muddepeHnmpoBaHus

§46, Ne
806
(2,4),
810

(2),

Haxomute npownsBoaHyroo c
IIOMOILBIO OIpeIeICHUsS
MPOU3BOAHON. Brrunciars
IIPOU3BOAHBIE  CTENEHHOU

byHKIIIT

P3

YO, P3




811

(2),
814 (1)




2 cemectp (1324)

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




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




§57 Ne | JletiOHwmia MPOBOJUTH CPaBHEHUE

10064e U KIACCU(PUKALIUIO TI0

T 3aJJaHHBIM KPUTEPUSIM.

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

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

77 WHTETPAJIOB» K KOOPIMHAIIUH I13

§58 Ne Pa3IMYHBIX TO3ULIUNA B

1014(2 COTPYIHUYECTBE

)

1015(2

)

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

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

§60,61 | PemmaTh KOMOMHATOpPHBIE PeryasituBHble:

Nel047 | 3agaum meronom nepedopa | OcylecTBIATh

10434e | 1 O IPaBUITY YMHOXKECHHS WUTOTOBBIN U

T CoznaBaTh MaTeMaTUYECKUE | NOLIATOBBIM KOHTPOJIb

10594e | Mmomenu myst pemeHuUs 10 pe3yabTaTy.

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

§62,63 | pasMELIECHHI IEPECTAHOBOK | BHICKA3bIBAHUS B

Nel074 | u coueranuii. [TpuBoauTh YCTHOW U MUCbMEHHOU

10724e | mpuMepsl Cay4ailHbIX, dopwme.

T JOCTOBEPHBIX U KoMMyHuKaTHBHbBIE:

10764e | HEBO3MOXHBIX COOBITHIA. VYuuTteIBaTh pa3Hble

T 3HATh OTpe/ICIICHNE CYMMBI | MHEHUS M CTPEMUTHCS

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




82

3ajaud HA MOJCYET YMCJIa MEePECTaHOBOK, pa3MEeIlEeHUN
U COYETaHUU

Koncne
KT
JIEKIIUA

83

bunom Herorona

§64 Ne
10924e
T

84

[Ipaktnueckas pabora Ne 23
pa3MeNICHHs U COUCTaAHUS)

«IIepecTtaHoBKH,

85

CoObITHSA U UX KOMOMHALIUHA

§65,66
Ne
1116
1119
1121

86

BepositHocTh coObITHS

§67 Ne
1125
1128

87

CrnoxeHue BeposiTHOCTEN

§68 Ne
1136
1137

88

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

§69 Ne
11454e
T

1147

89

ITpakTruyeckas pabota Ne 24 «BeposTHOCTb»

90

CrydaiiHple BETUYNHBI

§71 Ne
1188
1185

91

IlenTpasibHbIe TEHSHIIMU U MEpHI pazopoca

§72 Ne
1194u4e
T
11954e
T
1196ue
T

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

COTPYJIHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3a1a4u (4 4.)

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




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




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




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




CamocrosiTesibHast padora (2 4)

Ne Ko dopma
Tema Bunsl pabot p Cpoxk craun
/1 JacoB OTYETHOCTHU
Marematrka B HayKe, TEXHHKE,
3KOHOMUKE, THPOPMAIMOHHBIX .
1 » MHGopMan 2 IToaroroska cooOLIEHNS cooO1ienue Mai

TCXHOJIOTHAX U HpaKTI/I‘ICCKOﬁ
JCATCIIBHOCTHU

ITpu odopmienun paboyeii mporpaMMbl ObUTH HCHOIB30BAHbI CIIEAYIOIINE YCIOBHBIE 0003HAUCHHUS:

13 — npakTUyeckoe 3aHATHE;
P3 — pemienue 3anay;
YO — yctHbI# ompoc




Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

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

OcnamenHocts: Kommiekr wmeOenn, pas3faTouHbli MaTepuali, ydyeOHas JMTeparypa,
IIJIAKaTBHI.

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

Texauveckue cpencta ooyuenus: [1K, Mmynprumeauitnoe 000py10BaHuE.

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

MeToauueckue MaTepHaJibl

lIpakxmuueckoe 3ansamue

[IpakTryeckue 3aHATUSA 10 MaTEMaTUKE OPraHW30BaHHbI B BUJIE PEIICHUS 3a/1a4.

[IpakTuueckue 3aHATHS 10 MATEMATUKE POBOJSATCS CIIEAYIOIIUM 00pa3oMm:

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

- 3aHATHE OCYLIECTBIIIETCS C UCIOIb30BAaHUEM MHMBUyalbHBIX 3aJaHUH;

- 3aHATHE IPOBOJUTCS 1O/ PYKOBOACTBOM IIPENoAaBaTells.

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

KoHTponb  pe3ynbTaToB  NPaKTUYECKUX  3aHATUM  OOYYalOIIMXCS  OCYILECTBIISIETCS
npernoJiaBaTeseM Ha y4eOHBIX 3aHATUSAX 110 MaTeMaTHKe.

IIpasuna opopmnenus pe3yrbmamos npaKkmu4ecKo2o 3aHAmus

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

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

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

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

- 000CHOBaTh HEOOXOAUMOCTh IPUMEHEHMS T€X WM UHBIX (POPMYI JUIsl pEeLIeHUs 3a7a4u;

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

- 3anucaTh OTBET.

Pewenue 3a0au

OcymiecTBiss pelieHus 3ajad Mo MaTreMaTHKe O0ydaroluecs OJKHBI 3HAaTh HE TOJIBKO
00Nl aNropuT™M pelieHus 3ajad, HO U yMeTh padoTaTh C YaCTHBIMHM CTPYKTypaMu Ipoliecca
pewenus 3a1a4. [IpuBeneM npumMepsl TakKux CTPYKTYP.

[IpaBuna pemreHns 3aaa4

Oran 1.I1oHATh CyTh 3a1aun.

Otan 2.CocTaBUTH IIJIaH PEUICHUS 3aa4u.

Ortan 3.Peann30Barh miaH pemieHus 3a1auu.

Oran 4.IIpoananu3upoBaTh NOJy4YEHHBINH Pe3ysIbTaT.




Yemmuwiii onpoc

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

[lenbto ycTHOTO ompoca SIBISIOTCS 0000IIeHNe U 3aKpEeIUIeHHe N3YYEHHOI0 MaTepuaia 1o
pasznenam maremaTuku. lIpu MOArOTOBKE CleayeT MCIOJIb30BaTh JIEKIIMOHHBIA Marepuan U
yuebHyto nutepatypy. CrieyeT BHUMATENIbHO NPOYECTh CBOW KOHCIEKT JIEKIMH 10 U3ydaeMon
TEME U PEKOMEHAYEMYIO JuTeparypy. IIpu 3TOM BaKHO Hay4UTBCS BBIACIATH CAMOE I'JIaBHOE U
cocpelloTaunBaTh Ha HEM OCHOBHOE BHHUMaHHE NIpPU IMOATOTOBKE K ONPOCY MO MaTeMaTHKe.
OTtBer Ha KaXIbplii BOMPOC JOJDKEH OBITh JOKa3aTeIbHBIM M apryMEHTHPOBAHHBIM,
oOydaroneMycss HY>)KHO YMETh OTCTaMBaTh CBOIO TOUYKY 3peHHs.OO0ydaromeMycs HaJIeKUT
XO0pomo nmoaAroToOBUTHCA, YTOOBI UMETH BO3MOKHOCTH T'paMOTHO U IIOJIHO OTBCTUTL HA 3a/JaHHBIC
€My BOIPOCHI, CYMEThb CJelaTh BBIBOJBI M IOKa3aThb 3HAYMMOCTb JAHHOW MpPOOJIEeMbI s
HN3y4acMOIro Marcpuala. Ho JJIA TOIO, LITO6I-)I IMpaBUJIIBHO W YCTKO OTBCTUTH HA IMOCTABJICHHLBIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJNb30BaThCsl YUYEOHOW H  JOIMOJHUTEIBHON
JIUTEPATYpPOl.

YCTHBIN OMPOC MOXET MPOBOJUTCS C TMOMOIIBIO OMPOCHBIX JIMCTOB, B KOTOPBIX KPAaTKO
H3JIararoTCa OTBETHI HA IMOCTABJIICHHBLIC TCOPCTUYCCKHEC BOIIPOCHI, a IIPU H€O6XOZII/IMOCTI/I 9THU
OTBETHI COMTPOBOXK/IAIOTCS KOHKPETHBIMU MTPOU3BOJIBHBIMU MPAKTHUECKUMHU TPUMEPAMHU.

Ouenovnbie MaTepuabl NPpH (popMHUPOBaHUM padoueil nporpammbl Aucuuiuabl 111
MaremaTuka

IMacnopT oleHOYHBIX MaTepPUAJIOB

B cootBerctBuu ¢ npunAtoil Konnenuwmeid pa3BUTHS MaTeMaTHYecKoro oOpa3oBaHUS B
Poccuiickoit deneparuu, MaTeMaTHyeckoe OOpa3oBaHUE peIlaeT, B YaCTHOCTH, CIEIYIOIINE
KJIIOYEBbIE 3a]1a4u:

— «MIPEOCTABIATh KAXKIOMY OOYYaromeMycCsi BO3MOXHOCTb JIOCTH)KEHUS YPOBHS
MaTeMaTHYeCKUX 3HaHUM, He00X0AUMOro /ISl AajbHEeNIeH yCIeHOM KU3HU B 00IIECTBEY;

— «obecrieynBaTh HEOOXOJMMOE CTpPAHE YHUCJIO BBIMYCKHHUKOB, MaTeMaTHYecKas
MOJrOTOBKA KOTOPBIX JOCTaTOYHA ISl MPOJOKEHUsT 00pa30BaHUs B pa3IMYHBIX HANPaBICHHIX
U NI TIPAKTUYECKOM JEsITebHOCTH, BKJIIOYAs IMPENoJaBaHUE MaTeMaTHUKHU, MaTeMaTHYecKue
UCcleIoBaHMsl, paboTy B chepe HHPOPMALTMOHHBIX TEXHOIOTUI U JIp.»;

— «B OCHOBHOM OOIIEM M cpeHeM oOmieM o0pa30oBaHUM HEOOXOAMMO MPETYCMOTPEThH
HOJArOTOBKY OOYYaIOLIMXCS B COOTBETCTBUHM C MX 3alpOCaMHU K YPOBHIO IOJATOTOBKH B cdepe
MaTeMaTH4YeCKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO,  BBIJACNSAIOTCS TPU  HAmpaBieHUs TpeOOBaHMM K  pe3yinbTaTam
MaTeMaTHU4eCcKOro o0pa3oBaHMUs:

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

2) MaremaTHKa JUIs KCIOJIb30BaHus B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPOE HaleNeHbl Te OOydaroluecs, KOTOpPbIE
MJIAHUPYIOT 3aHUMATHCS TBOPYECKON M HMCCIIENOBATEIHCKOW paboTON B 00JIACTU MAaTeMAaTHKH,
(bu3uKH, SKOHOMUKHU U JPYTrUX 0071acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOrO0 ypoBHS — oOOecrneuyeHue BO3MOKHOCTU
UCITOJIb30BaHUSI MAaTEMAaTUYECKUX 3HAHUN M yMEHUH B MOBCEAHEBHOM H3HM U BO3MOXKHOCTHU
YCIELHOT0 NPOAOKEHHUS 00pa30BaHMS MO CIEUUATbHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM
UCIOJIb30BAHUEM MAaTEeMAaTUKH.



OO0yyaromuecs, OCyIIECTBISIIOIINE 00y4deHre Ha 6a30BOM YpOBHE, JOKHBI OCBOUTH OOIIIHE
MaTeMaTHYECKUEe YMEHHsI, HEOOXOAUMBIC [UIS KH3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM TIONYYalOT BO3MOXKHOCTb H3YyYUTh NpPEAMET TIyO’ke, ¢ TeM 4YTOoOBl B JalbHEHIIEM INpH
HEOOXOIMMOCTH M3y4aTh MAaTeMAaTHKY JJIsl PO(ECCHOHATBHOTO PUMEHEHHS.

[lpy wW3ydyeHUM MaTeMaTHKH Ha YIIyOJIEGHHOM YpOHE TMpPEeIbsIBIAIOTCS TpeOoBaHMS,
COOTBETCTBYIOIIIME HAMPABJICHUIO «MaTeMaTHKa s NPOPECCHOHATBHON IeSTeIbHOCTHY;
BMECTE C TeM OOYYAIOIIMICS TOJIy4aeT BO3MOXKHOCTh M3YYHUTh MAaTEMaTHKy Ha ropasio Oolee
BBICOKOM YpPOBHE, 4YTO co37acT (YHIAMEHT JJIs JalbHEHIIEr0 CEPhE3HOTO H3yYCHUs
MaTCMAaTHUKHU B BY3C.

[Tpu n3yueHnr MaTeMaTUKH OOJIBIIOC BHUMAHHE YICNSCTCS Pa3BUTHIO KOMMYHHUKATHBHBIX
ymenuit  (popMmynupoBaTh, apryMeHTHpPOBATh M KPUTHKOBAThH), (HOPMUPOBAHHIO OCHOB
JIOTHYECKOTO MBIIIICHHS B 4YacTH TPOBEPKM HCTHHHOCTH W JIOXKHOCTH YTBEPIKICHHIA,
MOCTPOCHHS IPUMEPOB U KOHTPIPUMEPOB, LEMOYEK YTBEPKACHUN, (POPMYIUPOBKH OTPULIAHHIA,
a TaKkKe HEOOXOJMMBIX M JOCTATOYHBIX YCIOBHH. B 3aBUCHMOCTH OT YpOBHSI IPOTrpaMMBbI
OOJIBIIIE MIIH MEHBIIE BHUMAaHUS YACIACTCA YMCHUIO pa6OTaTB o aJiropuT™My, MCTOJaM IMOUCKa
QIMOPUTMa ¥ ONPEACICHHUIO  TIpaHUIl  NPUMEHUMOCTH  aluropuTMoB.  TpeOoBanws,
chopmynupoBanHbie B pasnene «l'eomeTpusi», B OOJNbIICH CTEIEHH OTHOCATCS K Pa3BUTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOAOB, YeM K (OPMAILHOMY OIHCAHUIO
CTEPEOMETPUICCKUX (PAKTOB.

I[lnanupyemMsble pe3y/ibTaThl OCBOCHUS YUeOHOM TUCUMILIUHBI

B pesynbrare uzydyenust yueOHOM ITUCHUIUIMHBI MaTeMaTuka Ha YpOBHE CPEIHEr0 OOIIEro
o0pa3zoBaHUsI:
OO6yyaromuiicst Ha 6a30BOM YPOBHE HAYUHUTCS:

Aﬂzeﬁpa U Haua.a anaausa

Yucna u evipasricenus

OnepupoBaTb NOHATUSAMHU:

— [eJ0e  YHCJIO0, JIEIMMOCTh YHCell, OOBIKHOBEHHAash Jpo0b, JAeCATHYHAS JpoOb,
panroHaIbHOE YUCII0, MPUOINKEHHOE 3HAYCHHE YNCIIA;

— olnepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSIMM:  JIorapupMm  4ucia,
TPUTOHOMETpHUYECKasi OKPYKHOCTb, TpajlyCHasl Mepa yria, BeJIMUMHa yIia, 33aJJaHHOTO TOUKOH Ha
TPUTOHOMETPHUYECKONW OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHTEHC YTJIOB, UMEIOIINX
IPOM3BOJIbHYIO BEJINYHHY;

- BBITTOJIHATH apU(PMETUIECKHE ACUCTBUS C LEIBIMHA U PAIlHOHAIEHBIMU YHCIIAMHU;

— BBINOJIHATh HECJOXHBIE TNPEoO0pa3oBaHMs UHUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETNEeHU YUCEeI, TUOO0 KOPHU U3 Urce, TH00 JTorapu(mbl ducern,

— CpaBHUBATh PallMOHAJIBHbBIE YHCIIAa MKy CO00ii;

- OLIEHUBATh M CPaBHUBATh C PAIMOHAJIHHBIMH YHCIAMHU 3HAYCHHS IIETBIX CTETICHEH
qucell, KOpHEeH HaTypalbHOU CTENEHH U3 YHCEN, JJOTapu(pMOB YHCEI B IPOCTHIX CIyYasx;

- OILIEHUBATh 3HAKH CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT€HCA KOHKPETHBIX yIJIOB;

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX Y4EOHBIX MPEAMETOB:

— BBITTOJIHATH BBIYHMCIICHUS TIPY PEIICHNH 3a/1a4 MMPAKTHYECKOTO XapaKTepa,

— BBIMOJIHATh TPAKTUYECKUE pacyeThl C MCIOJIb30BAaHUEM IPU HEOOXOAUMOCTH
CTIPaBOYHBIX MAaTEPUAIIOB M BEIYMCIIUTEILHBIX YCTPOWCTB;

— COOTHOCHUTB PEalIbHbIE BEIMYHHBI, XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MHUpA C
UX KOHKPETHBIMHU YMCIIOBBIMH 3HAUCHHUSIMH;



- UCTOJb30BAaTh METOMbl OKPYIJICHHS, NPUONMKEHUS M TPUKHIKA TpPU PEHICHUU
IIPAKTUYECKUX 3a7a4 IOBCEIHEBHOM JKU3HH.

Ypasuenus u nepasencmea

- pemath Jjorapudpmuueckue ypaBHenus Buma log, (bX + ¢) = d um mpocreiimniue
HepaBeHCTBa Bua 10gax<d;

- pelaTh MoKa3aTelbHbIC YpaBHEHUS, BUIA a™*e=( (rae d MOKHO MTPECTaBUTH B BUJIC
CTEIeHU ¢ OCHOBaHHEM a) U HpocTeiiiie HepaBeHcTBa Bua a'<d (e d MOXKHO MPEICTaBUTh
B BHUJI€ CTEIICHU C OCHOBAHHEM a);

- peliaTh UPPAIMOHAIBHBIC YPABHCHUS;

- MPUBOANTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUYECKOTO
ypaBHEHHs BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnuyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPHUECKOM () YHKIIHH.

B noBceHEBHOM JKU3HU | [TPH U3YUCHHUH JPYTUX MIPEIMETOB:

COCTaBJSAITh W pEIIaTh ypPaBHEHUS W CHCTEMbl YPaBHCHUH TNPH PEIICHUU HECIOKHBIX
NPaKTUYCCKHX 3a/1a4.

Dynkyuu

- OnepupoBarh Ha 0a30BOM YpPOBHE MOHATHSAMM: 3aBHCHUMOCTb BEIMYMH, (DyHKIMS,
apryMeHT M 3HadeHue (QYHKLUMHU, 00JIaCTh ONpeAETeHHUs U MHOXKECTBO 3HaueHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKIUH, HYTH (YHKIHUH, TPOMEKYTKH 3HAKOTOCTOSHCTBA,
BO3pacTaHHUE Ha YHMCIOBOM NPOMEXKYTKE, YObIBAaHME Ha YMCIOBOM IPOMEXKYTKE, Haubouibliee U
HaMMEHbIIIee 3HaUeHNE (PYHKIIUN Ha YUCIOBOM IMPOMEKYTKE, IEPUOJINYECKast GYHKINs, TIEPHO,;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMM: CTENEHHas, Jorapugmuyeckas H
nokasaresabHas (YHKIMU, TPUTOHOMETPHUECKUE (PYHKIUH;

- pacrio3HaBath rpa)uKd >JIEMEHTapHBIX (YHKIWH: CTENIEHHOH, JOrapu(pMHUECKOW U
NOKa3aTelbHON (QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIMIA;

- COOTHOCHUTH T'pa)UKM >JIeMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUUECKOd H
MOKa3aTeNbHON (QYHKIMHA, TPUTOHOMETPUYECKHX (QYHKIMHA C (opMynaMu, KOTOPHIMH OHHU
3a/1aHbl;

- HaXOJUTb 10 TpapuKy NpUOIMKEHHO 3HAYEHHS] PYHKIIMU B 3a/1aHHBIX TOYKAX;

- OTIpeEIATh N0 rpaduKy cBoWcTBa QYHKIMH (HYJIH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE Y HAUMEHbIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKM3 TIpaduka (QYHKIUH, YJOBICTBOPSIOIIEH MNpHBEIEHHOMY HaOopy
ycIOBUH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHUE (QYHKIMU B 33JJaHHON TOYKE, TOUKU
IKCTPEMYMOB U T.]I.).

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- onpeAensaTh MO TrpapuKkaM CBOICTBa pealbHBIX IPOIECCOB U 3aBUCHUMOCTEH
(HanOosplIMe U HaUMEHbLINE 3HAUYEHHUS, TPOMEKYTKH BO3pacTaHUs M yObIBaHUS, MPOMEXKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON TPAKTUYECKON CUTYaIIMH.

dnemenmol MamemamuiecKkozo0 aHanu3a

- OnepupoBarh Ha 0a30BOM YPOBHE TOHATHIMH: MPOU3BOAHAS (YHKIIMH B TOYKE,
KacaTeJbHast K rpaduky QyHKIUH, TPOU3BOAHAS (PYHKILIUY;

- ONpeAeNsATh 3HAu€HHWEe MPOU3BOJHOW (YHKIMM B TOYKE IO H300paKEeHUIO
KacaTeJbHOHU K IpaduKy, IPOBEACHHOMN B 3TOH TOUYKE;

- pelmars HECHOXKHbIE 3aJjaud Ha NPUMEHEHUE CBS3M MEXAY IPOMEXKYTKaMHU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, U MPOMEXKYTKAMHU
3HAKOIIOCTOSIHCTBA U HYJISIMH IMPOU3BOIHOM 3TOM PYHKIIUU — C IPYTOM.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB:



- MOJIb3YSCh TpaduKamu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pOCTa, IMOBBINICHUS,
YBEJUYCHUSI W T.II.) WIM CKOPOCTH YyObIBaHWs (TaJ€HUs, CHIDKCHMs, YMEHBIIECHUS W T.II.)
BEJIMYMH B PEATBHBIX MPOIIECCaX;

- COOTHOCHTh TpaMKH pEaJbHBIX IPOIECCOB M 3aBUCHMOCTEH C HMX ONHCAHUSIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MEHeHHsI (ObICTPBII POCT, TUIABHOE TIOHW)KECHUE U
T.IL);

- UCIIOJIB30BATh TPAPUKHU PEabHBIX MPOIIECCOB IS PEIICHHS HECIIOKHBIX MPUKIIATHBIX
3aj1a4, B TOM YHCJIE OTpeAess 1Mo rpaduky CKOpocTh X0/1a Mpolecca.

Teopus eepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMU OINHCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpeaHee apupMeTHIECKOe, MeJMaHa, HauOoJbIllee U HAaUMEHbIIIEe 3HAaYEeHUS;

- ONEpPHUPOBATH TOHATUAMHU: YACTOTa M BEPOATHOCTh COOBITHSA, CIy4YalHBIH BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMHU COOBITHUSMU;

- BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE IOJICYETa YHUCIIA HCXO/0B.

B noBce1HEBHOM )KM3HU U ITPU U3YyYEHUH IPYTUX IIPEIMETOB:

- OLICHUBATh M CPAaBHUBATh B INPOCTBHIX CIIydasiX BEPOSITHOCTH COOBITHH B pPEaTbHOM
JKU3HH;

- YUTaTh, COIIOCTABIATb, CPAaBHUBATb, WHTEPIPETUPOBATL B IIPOCTBIX CIydasx
peayibHbIE 1aHHbIE, IPEJICTABICHHbBIE B BUI€ TA0JNUL, AUarpaMM, IpauKoB.

Texcmoevie 3a0auu

— Pemate Hec0KHBIE TEKCTOBBIE 33/1a4M Pa3HBIX THUIIOB;

— aHaAIM3HPOBATh YCIOBHUE 3a]a4, IPU HEOOXOUMOCTH CTPOUTH VIS €€ PeIlleHuUs
MaTEeMaTHYECKYIO MOJIENb;

— TIOHMMATh W WCIIOJIB30BATh JIsl PEIICHUS 33a/1a4 HH()OPMAIIHIO, TPEICTABICHHYIO B BUJIE
TEKCTOBOM M CHMBOJIBHOH 3aITUCH, CXEM, Ta0JIHII, TUArpaMM, TpaduKOB, PUCYHKOB;

— JIeficTBOBATh MO AITOPUTMY, COJIEPKAIIEeMYCs B YCIIOBUU 3aa4u;

— HCTOJb30BaTh JIOTUYECKUE PACCYKIACHHS PU PEUICHUH 3a/1a4H;

— pabotaTh ¢ U30BITOUHBIMH YCIOBUSIMH, BBIOUpAas U3 Bcel nH(OpMAILIUU, JaHHEIE,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a9H;

— OCYILECTBJIATH HECTIOKHBIN 1epedop BOZMOKHBIX PEIICHUI, BEIOUpas U3 HUX ONTUMATbHOE
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

—  aHAIM3HPOBATH M MHTEPIPETHPOBATH MOTYICHHBIC PEIICHHS B KOHTEKCTE YCIIOBHS 3a1a4H,
BBIOMpATH PEIICHMSI, HE TIPOTHBOPEYAITUE KOHTEKCTY;

— peuiaTh 33/1a4¥ Ha pacyeT CTOUMOCTH MOKYIIOK, YCIYT, MOE3/I0K U T.IL.;

— peuiaTh HECJOXKHBIE 33]Ia4M, CBSI3aHHBIE C TOJIEBBIM Y4acTHEM BO BIaJeHUU (PUPMOH,
MpeanpUsITHEM, HEABUKUMOCTBIO;

— pemarh 3a/1a4¥ Ha MPOCTHIC MPOIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH ) M Ha BEIYUCIICHHE
CJIOKHBIX IPOIICHTOB B PA3JIMIHBIX CXeMaX BKJIAJIOB, KPEIUTOB U UTIOTEK;

— peuaTh MPaAKTUYECKUE 3a/1a4H, TPEOYIOIINE HCTIONIb30BAHMS OTPUIIATEIBHBIX YHCEI: Ha
oTpesieNieHUuE TeMIIepaTyphl, Ha ONpe/IeIeHNEe TTOJI0KEHUsT Ha BpeMEHHOM OCcH (710 HaIIeH Spbl
Y TIOCJIE), HA ABUKEHUE JICHEKHBIX CPEICTB (IPUXO0/pacxo), Ha OnpeIeeHne
TITyOUHBI/BBICOTHI U T.I1.;

— WCTOJBL30BaTh MOHATHE MacITada I HAaXOXKIACHHS PACCTOSHUN W JITTMH HA KapTaX, TUTaHax
MECTHOCTH, TIJIaHAX MMOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMITBIOTEPE | T.II.

B noeceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:

—  pelaTh HECIIOXKHBIE MPAKTUYECKUE 3aaul, BOSHUKAIOIIUE B CUTYAIIUSIX TTOBCEIHEBHOM
JKU3HH.



T'eomempus

- OmnepupoBarh Ha 0a30BOM YypOBHE TOHSATHSAMH: TOYKA, NpsMas, IUIOCKOCTh B
MPOCTPAHCTBE, MAPaICTHFHOCTh U MEPIECHANKYISIPHOCTh IPSIMBIX U TUIOCKOCTEHH;

- pacrio3HaBaTh ~ OCHOBHBI€  BHJbl ~ MHOTOTPaHHUKOB  (NpW3Ma,  NUPaMUa,
MPSIMOYTOJIBHBIN TTapayuieenumne, Kyo);

- n300paxaTh M3ydaeMmble (PUTYpPBI OT PYKH U C MPUMEHEHUEM IMPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB;

- nenath (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP: BHI
CBEpXY, COOKY, CHH3Y;

- U3BJICKATh HMHQPOPMAIIMIO O TPOCTPAHCTBEHHBIX T'COMETPUUYECKUX  (PUTYpAX,
MPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX;

- npUMEHATh Teopemy [ludaropa mpu BBIUHCICHUH 3JIEMEHTOB CTEPEOMETPUYCCKUX
¢uryp;

- pacro3HaBaTh OCHOBHBIC BUIBI TEJI BpallleHUs (KOHYC, IIUHIP, chepa U mmap);

- HAXOJUTh O0BEMBI M TUIOMIAJIA IMOBEPXHOCTEH MPOCTEHITUX MHOTOTPAHHUKOB M TEJ
BpaICHUS C IPUMEHEHUEM (HOpMYIIL.

B moBceHeBHOM KU3HU ¥ PU U3YYSHUH JIPYTUX MTPESIMETOB:

- COOTHOCHTh a0CTpPaKTHBIE TEOMETPHUCCKUE TOHATUS U (AKTBI C peaJbHBIMU
KU3HECHHBIMH O0BEKTAMHU U CUTYAIUSIMH,

- WCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI'€OMETPUYCCKHX (DHUTYp VISl perIeHHS
TUTIOBBIX 33724 MPAKTHYECKOTO COICPKAHUS;

- COOTHOCHTB TUIOIIA/IA TIOBEPXHOCTEH TEJT OIMHAKOBON (JOPMBI a3 IMYHOTO pa3Mepa;

- COOTHOCHTH 00BEMBI COCYIOB OJMHAKOBOM (DOPMBI PA3IMYHOTO pa3Mmepa;

OLICHUBATh (POPMY MPABHIHLHOIO MHOTOTPAHHUKA TOCJIE CIIUAJIOB, CPE30B H T.II. (ONPEICISATh
KOJIMYECTBO BEPIIMH, peOep U rpaHel MOTy4eHHBIX MHOTOTPaHHUKOB).

Bexkmopul u koopounamut ¢ npocmpancmee

- OnepupoBatb Ha ©0a30BOM ypOBHE TOHITHEM JEKApTOBBI KOOPJIWHATHI B
IIPOCTPAHCTBE;

— HaXOJUTh KOOPJIWHATHI BEPIIUH KyOa U MPSIMOYTOJIBHOTO MapajuieNenumneia

OOyuaromumiics Ha YIIyOJIeHHOM YPOBHE HAYUUTCS:

Aﬂzeﬂpa U Haua.ia anaausa

dnemenmovl meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

— CB000JHO ONEepUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U pa3HOCTh MHOXKECTB, YHUCIIOBbIE MHOYKECTBA
Ha KOOPJIMHATHOU MIPSMOM, OTPE30K, HHTEPBAJ, IOJTYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTOMN
TOYKOH, rpaduueckoe MpeCTaBIeHNe MHOXKECTB Ha KOOPJMHATHON TIIOCKOCTH;

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

— ONEPUPOBATH MOHATHUAMHU: YTBEPKACHUE, OTPULIAHUE YTBEP/KICHNS, NCTUHHBIE U JIOXKHBIE
YTBEPKACHUS, IPUUMHA, CIIEJCTBUE, YACTHBIN Cllydail OOIIero yTBEp:KAEHHUS, KOHTPIPUMED;

— IPOBEPATH MPUHAIIEKHOCTD DJIEMEHTA MHOKECTBY;

— HaxOJWTb IepeceyeHre U 00bEeJUHEHNE MHOXKECTB, B TOM YHCJIE MIPEICTABICHHBIX
rpaduUecKy Ha YMCIOBOM MPsIMO M HAa KOOPJMHATHON TNIOCKOCTH;

— TPOBOJAUTH JOKa3aTeNIbHbIE PACCYXACHUS Ui 000CHOBaHMSI HICTUHHOCTH YTBEPIKICHUH.

B noseceonesnotl dcusnu u npu u3y4eHuu Opyeux npeomemos:



HCIIOJIB30BaTh YUCIIOBBbIE MHOXKECTBA HA KOOPJAMHATHOMN IPSIMOU U Ha KOOPAMHATHOU
IJIOCKOCTH JUJIS1 ONIMCAHUS PEabHBIX MPOLIECCOB U SIBICHUM;

IIPOBOJIUTH JI0KA3aTENIbHBIC PACCYKICHHS B CUTYalUsAX [TIOBCEJHEBHOMN KU3HU, IIPU PELICHUN
3a/1a4 U3 IPYyrux IpeIMETOB

Yuchau e bIPAINHCEHUA

CB00OOIHO OIIEPUPOBATH MOHATUAMH: HATYPaAIbHOE YHCII0, MHOKECTBO HATYPaIbHBIX YHCEL,
IIEJIOE YKMCII0, MHOKECTBO LENBIX YHCEN, OOBIKHOBCHHAS APOOK, IeCATHYHAS APOOb,
CMEIIAHHOE YKCII0, PAIMOHAIBHOE YKCII0, MHOYKECTBO PAllMOHATIBHBIX YHCEI,
HppaIMoOHaIbLHOE YHCII0, KOPEHBb CTEIEHH N, JCHCTBUTEILHOE YHCII0, MHOKECTBO
JCHCTBUTEIILHBIX YUCEII, TCOMETPHYUCCKAs HHTEPIIPETALIUS HATYPAIbHBIX, LIEIIbIX,
palroHaIbHBIX, I€HCTBUTEIbHBIX YHCET,

MMOHUMATh U OOBSICHATDH PA3HHUILY MEKIY TO3UIIMOHHON U HETO3UITHOHHON CUCTEMaMHU
3aIHCH YHCET;

MEPEBOANTH YUCIIA U3 OJJHOM CUCTEMBI 3aIUCH (CUCTEMbI CUMCIICHHUS) B APYTYIO;
JIOKA3bIBaTh U MCIIOJIb30BATh MPU3HAKHU JCTUMOCTH CYMMbI U IPOU3BEICHHS TIPH
BBINOJIHEHUH BBIYMCIIEHUI U PELICHUHN 3a/1ay;

BBIMOJIHATH OKPYTJICHUE PAIMOHAIBHBIX U HPPALMOHATBHBIX YHCEIT C 3aJaHHON TOYHOCTHIO;
CpaBHUBATh JCHCTBUTEIILHBIE YHCIIA PA3HBIMH CIIOCOOaMU;

YIOPSIOYUBATh YMCIIA, 3aITHCAHHBIC B BUIC OOBIKHOBEHHOM U ICCATUYHOMN IpOOH, YHCIIa,
3allMCaHHbIE C UCIIOJIb30BaHKEM apu()METHUECKOTO KBaPaTHOIO KOPHS, KOPHEH CTEIEHU
OoJible 2;

Haxoauth HOJ] m HOK pa3HbIMu crioco0aMu U MCIIOIb30BaTh UX HPU PEIICHUH 3a/1a4;
BBINOJIHATE BBIYMCICHHS U IPE0OPa30BaHKs BRIPAKEHUH, COAEPKAIINX ICHCTBUTEILHBIE
YHCIIa, B TOM YUCJIC KOPHU HATYPAIbHBIX CTETICHEH;

BBIMOJIHATH CTaHAAPTHBIC TOKICCTBEHHBIC MPEOOPA30BaHKSI TPUTOHOMETPUYCCKHUX,
norapu(pMHUUECKUX, CTEIICHHBIX, UPPAIIMOHATbHBIX BHIPAKCHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIbTATOB BBIYMCIICHHI IIpH pCHICHUN IPAKTUYCCKUX
3aJa4, B TOM 4YHUCJIC HpI/I6J'II/I)KeHHBIX BLI‘II/ICJ'ICHI/II\/’I, HCIIOJIb3YA pa3HbIC CITOCOOBI CpaBHCHHﬁ;
3alMMCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIATh M OLIGHWBAaTh pa3HbIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHS MpPHU PELICHUU
MPAKTUYECKUX 3aja4 U 337a4 U3 APYTrux y4eOHbIX IPEIMETOB

Ypaeuenu}l U Hepaesencmea

CB000/1HO OnepupOBaTh MOHATUSMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIECECS CIEICTBUEM APYTrOro YpaBHEHUS, YPABHEHMUS,
PaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE ITPE00Pa30BaHNs YpaBHEHUI;

pemare pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM UHMCIIE HEKOTOPBIE
ypaBHeHus 3-ii 1 4-ii cTeneHeil, qpoOHO-pallMOHANIbHbIE U UPPALlMOHAJIBHEIE;

OBJIaJIETh OCHOBHBIMHU THIIAMH [TOKa3aTEIbHBIX, JOTapU(PMHUUECKUX, UPPALIMOHAIIbHBIX,
CTETIEHHbIX YPaBHEHUN U HEPABEHCTB M CTaHJAPTHHIMU METO/IaMU UX PEIICHUI U TPUMEHSTh
UX MIpU PELICHUH 33]1a4;

MIPUMEHATH TeopeMy be3y K peleHno ypaBHEHU;

MIPUMEHSTh TeopeMy BueTa [uist perieHrs HeKOTOPBIX ypaBHEHU CTENIEHH BhIILE BTOPOIA;
MMOHUMATh CMBICII TEOPEM O PaBHOCHIIBHBIX U HEPABHOCWIIBHBIX MTPEOOPa30BaAHUAX
YPaBHEHUI U YMETh UX JOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHHs] YpaBHEHH, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;



— HCIIONB30BaTh METOJ MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
PalMOHAIBHBIX ¥ BKIIIOYAIOIMINX B CE0s1 HPPAMOHAIBHBIC BHIPAKEHHS;

— pemaTh anredpanuecKue ypaBHEHUS U HEPABEHCTBA U X CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM METOdaMu;

— BJAJETh Pa3HBIMH METO/IaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuath ypaBHEHHUS B LIEJBIX YUCIIAX;

— un300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33/1aBacMble yPaBHEHUSIMH, HEPABEHCTBAMH U UX
CHCTEeMaMH;

— CcBOOO/HO HCIIONB30BaTh TOXKIECTBEHHBIE TPEO0OpPa30BaHUs IPU PEIICHUU YPaBHEHUH U
CUCTEM ypaBHEHUU

B noseceonesHoll JcusHU U NpU UYHEHUU OPYUX NPEOMEMO8:

— COCTaBJIATH U PEUIaTh yPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI NP PEIICHUH 33]a4 APYTHX
y4EOHBIX MTPEMETOB;

—  BBINOJHATH OLIEHKY MPABAONOA00HS PE3yIbTaTOB, NOTYYAEMbIX IPHU PEIICHUH Pa3TMYHBIX
YpaBHEHHA, HEPABEHCTB U MX CHCTEM IPH PEIICHUH 33]a4 APYTHX YIEOHBIX MPEIMETOB;

— COCTaBIIATH M peliaTh ypaBHEHHS M HEPABEHCTBA C ITApaMeTpaMy NP PEIICHNH 3a1a4
APYTHX Y4eOHBIX MTPEIMETOB;

— COCTaBJISTHh YpaBHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, OMMCHIBAIOIINE PEATbHYIO CUTYAITUIO
VI IPUKIIAHYIO 33]1a9y, HHTEPIPETUPOBATH MOJIYYCHHBIE PE3YIbTATHL;

UCIIOJIB30BAaTh MPOTPaMMHBIE CPEACTBA NPU PEHICHHH OTICNIBHBIX KIACCOB YPAaBHEHHH U

HEPaBEHCTB.

Dyukyuu

— Brnagers NOHATHSAMH: 3aBUCUMOCTh BEJTUYMH, QYHKIUS, apTyMEHT U 3HAYCHUE PYHKIUH,
00J1acTh ONPEICTICHHSI U MHOYKECTBO 3HAYCHUN (PYHKIIUH, rpaduK 3aBUCUMOCTH, TpaduK
byHKIMH, HYTU QYHKIMA, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
MPOMEKYTKE, yObIBAHUE HA YHCIOBOM ITPOMEKYTKE, HAMOOJIbIIICe U HANMCHbIIICE 3HAYCHHE
(GYHKIMH HAa YHCIIOBOM MPOMEKYTKE, EPUOUecKast QYHKIHS, TICPHO/I, YSTHAS U HEeUSTHAS
(bYHKIMH; yMETh IPUMEHSATh 9TH NOHSITHS TIPH PELICHUH 3371ay;

— BJAJCTh MOHITUEM CTETICHHAs! PYHKIIMS; CTPOUTH e€ TpaduK U yMETh IIPUMEHSTh CBOWCTBA
CTENECHHOW (QYHKIMH TIPU PEIICHUY 33/1a4;

— BJAJETh MOHATUSMH NOKa3aTeIbHAasl (PYHKIHS, SKCIIOHEHTA; CTPOUTH MX TPApUKH U YMETh
NPUMEHSTH CBOMCTBA MMOKA3aTeNILHON (DYHKIINY MU pEIIeHUH 337134,

— BJaJCTh MOHITHEM JoTapudmMuueckas GyHKIUS, CTPOUTH ee rpaduK U yMETh IPUMEHSTh
CBOMCTBa JIOTapU(PMUIECKOH (QYHKIIMH NPU PEILICHUH 3a/1a4;

— BJAJCTh MOHITUSMH TPUTOHOMETPUYECKUE (QYHKIIUH; CTPOUTH UX TpapUKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIIHIA TIPU PEIICHUH 3a]1a4;

— BJAJETh MOHATHEM OOpaTHAask (GYHKIHS; IPUMEHSATH 9TO MOHITHE MIPH PEIICHUH 337134,

— TPUMEHATH NPH PELICHUH 33/1a4 CBOMCTBA (DYHKIIHIA: YETHOCTD, IEPUOTUYHOCTD,
OTPaHUYCHHOCTD;

— TPUMEHATH IPU PElIeHUH 3a7au IpeodpazoBanus rpaduKoB QyHKIUI;

—  BJIaJCTh MOHITUSAMH YHCIIOBAs MIOCIIEA0BATEILHOCTD, apU(pMETHUECKAsI U TeOMETPHYECKast
MIPOTPECCHS;

— TPUMEHATH NPH PEIICHUHN 33/1a4 CBOMCTBA M MPU3HAKU apu(PMETHIECKON U TEOMETPUIECKON
MIPOrPECCUI.

B nosceounesnoii socuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

—  ONpenesnsaTh Mo rpadukam U UCTIOIB30BATh IS PEIICHHS TIPUKIIAIHBIX 3a]1a4 CBOMCTBA
pEabHBIX MPOIECCOB M 3aBUCHMMOCTEH (HanOOJIbIINE U HAUMCHBIIINE 3HAYCHUS,
NPOMEXKYTKH BO3pacTaHMs U yObIBaHUS (DYHKIINHU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMITOTHI, TOUKH TIeperuda, Nepuo v T.11.);

— UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOW CUTYAIIHU;.



OTIpeAeIATH N0 rpaduKaM MPOCTEUIITNE XapAKTEPUCTHKU IEPUOAUMUECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJAHOCBSI3U U Jp. (aMIUIUTY1a, IEPUOJT U T.11.)

dnemenmol mamemamuueckozo anaiu3a

Brnaners nonsitueM 6eckoHEYHO yOBIBaIOIIasi FEOMETPUYECKast IIPOTPECCUS K YMETh
IIPUMEHSATH €T0 IIPU PELICHUH 3a7a4;

IIPUMEHSTD [UIsl PELICHU 3a/1a4 TEOPHUIO NPEACIIOB;

BJIaJIeTh IOHATUAMU OECKOHEYHO OOJIbLIME U OECKOHEYHO MaJIble YHUCIIOBBIE
II0CJIEI0BATENbHOCTH U YMETh CPABHUBATh OECKOHEUHO OOJIbIINE U OECKOHEYHO MaJlble
[IOCJIEI0BATEIILHOCTH;

BJIAJIETh IOHATUAMU: IPOU3BOHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUHY;
BBIUUCIIATH IPOU3BOIHBIE FTIEMEHTAPHBIX (PYHKIMH 1 MX KOMOMHALINH;

uccieoBaTh (PyHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPa(PUKH U IPUMEHATD K PELICHUIO 33]1a4, B TOM YHCJIE C TapaMeTPOM;
BJIQJICTh MOHITHEM KacaTelbHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTH €r0 IPU PEIICHUN
3a1ad4;

BJIaJIeTh MOHATUSAMU IepBOOOpa3Hast (PyHKIIMsL, ONpe/IeIeHHbIH HHTErpal;

npuMeHsATh Teopemy HbroToHa—JIeliOHMIa 1 ee ciieCTBUS AJIs pelIeHus 3a/1a4.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

peliaTh NPUKIAAHBIC 3aJa4N U3 6I/IOJIOFI/II/I, (1)I/IBI/IKI/I, XUMHHU, DKOHOMHUKHU U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHNECM XaPAKTCPUCTUK ITPOLECCOB,
HHTCPIPETUPOBATH IMOJTYUCHHBIC PC3YJIbTATHI

Texcmoevie 3a0auu

Pemrate pa3Hble 3a/1a4i OBBIIIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCJIOBUE 33]]a4l, BEIOMpaTh ONTUMAJIbHBIM METO/1 pEeLLIeHUs 3a1auu,
paccMmarpuBasi pa3JIMyHble METO/IbI;

CTPOMTH MOJEJIb PELIEHUS 3a7a4i, IPOBOJUTH JOKA3aTEIbHbIE PACCYXKICHHUS IIPH PELICHUN
3a/1a4y;

pemarts 3a1aun, Tpedyromue nepedopa BapuaHToOB, IPOBEPKHU YCIOBUM, BbIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

aHAJIN3UPOBATh U NHTEPIIPETUPOBATH MOJTYUCHHBIE PELICHNS B KOHTEKCTE yCIOBHS 3aa4H,
BbIOMPATH pEIIeHNUs, He IPOTUBOpPEYALe KOHTEKCTY;

MEPEBOUTH MPHU PELICHUH 3a/1a4l UHPOPMAIIHIO U3 OJHOU (DOPMBI 3aIIUCH B IPYTYIO,
UCHOJIb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbL, TpadUKH, TUarpaMMsl.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:
peliaTh IpakTHYECKUe 33Ja4d U 3a]]a4d U3 IPYTUX MPEIMETOB

T'eomempus

BirageTs reomeTpruecKMMH HOHATUAMY IIPU PELIEHUH 33]1a4 U IPOBEICHNN
MaTeMaTUYECKUX PaCCyKICHUM;

CaMOCTOSITENIbHO (POPMYITUPOBATH ONpEAETIEHUS TEOMETPUUECKUX (DPUTYD, BHIIBUTATh
TUIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKaX Fr€OMETPUUECKUX (UTYp U 000CHOBBIBATH WIIH
OIpoBepraTh Ux, 0000IIaTh WM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX Kjaccax (uryp,
MIPOBOJMTH B HECIIOXKHBIX ClIydasix Kiaccuukanuio Guryp rno pa3indHbIM OCHOBAHUSM;
UCCIIeI0BATh YEPTEKH, BKIIOUask KOMOUHAIMU (UTYp, U3BIIEKAaTh, UHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIIMIO, TPECTABICHHYIO HAa YepTexkKax;

penaTh 3aja4i reOMETPUIECKOr0 COJIEPKaHMs, B TOM YHCJIE B CUTYalMsIX, KOTJa AJITOPUTM
pEILIeHUs He CIIEYeT SIBHO U3 YCIOBHUS, BBIMOIHATh HEOOXOAUMBIE JUUISl pELIeHUS 3a/1a4



JIOTIOTHUTEHHBIE TIOCTPOCHUS, MCCIIEA0BATh BOZMOKHOCTh IPUMEHEHUS TeOpeM U (HopMyIt
JUIS pellieHus 3a/1ay;

— yMeTh (POPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUCCKHUE YTBEPKICHHUS,

— BJIaJIeTh NOHATUSAMHU CTEPEOMETPUU: IPU3Ma, NapajUIeNIenune, TUupaMuIa, TeTpadip;

— UMETb NPEACTaBICHUS 00 aKCMOMAaxX CTEPEOMETPHUH U CIIEICTBUAX U3 HUX U YMETh
MPUMEHSITh UX MPU PELICHUH 3a/1a4;

— yYMEThb CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C UCIOJIb30BAHUEM PA3IUYHBIX METOJIOB, B TOM
quClle U1 METO/IA CIIEI0B;

— HUMETb NPEACTABICHUE O CKPEIIMBAIOIIUXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI U PACCTOSTHUE MEKIY HUMU;

— TPUMEHATH TEOPEMBI O MaPaUICIIbHOCTHU MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE MIPHU
pelIeHuu 3a/1ay;

— yMeTh IPUMEHATH MapajuielibHOe MPOSKTUPOBAHUE JIIsl u300paskeHus Guryp;

—  yYMETh IPUMEHSTH MEPIEHANKYISIPHOCTH MPSIMOM U INIOCKOCTH IIPU PEUICHUU 33]1a4;

—  BIAJIETh NOHATHUSIMHU OPTOTOHAJILHOE IPOSKTHUPOBAHUE, HAKIIOHHBIE M X MTPOCKIIUU, YMETh
MIPUMEHATH TEOPEMY O TPEX MEPHEHANKYIIAPAX MPH PEIICHUH 3a/1a4;

— BJIAJIETh NOHATUSAMHU PACCTOSTHUE MEXKIY (PUTYpamMH B MPOCTPAHCTBE, OOIINI MEepIIeHIUKYISP
JIBYX CKPEIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSAThH UX MPH PEIICHUU 33]1aY;

—  BIIAQJICTh MOHATHEM YTOJI MEXKY MPSIMOU U MJIOCKOCTHIO U YMETh MPUMEHSTH €TI0 IPH
pelieHuu 3a/1ay;

— BJAJIeTh NOHATUSMHU JBYTPAHHBIN YO, YTOJI MEXAY TUIOCKOCTSIMH, NIEPIEHIUKYIISIPHBIE
IUIOCKOCTH M YMETh IPUMEHSATH UX MIPU PEIICHUU 3a7a4;

— BIJIAQJETh MOHATHSAMHU MPU3MA, NTapaJUICICIUIIE]] U MPUMEHITH CBONCTBA MapajlieJIenuIe/1a
MIpH PEICHUH 33]1aY;

—  BIIAQJIETh MOHATHEM MPSIMOYTOJbHBIN NapaJIeIeUIe ] U IPUMEHSTh €T0 MPU PEIICHUN
3ajay;

— BJaJIeTh NOHATUSMHU MTUPAMUJA, BUIBI MTUPAMUJ, HJIIEMEHTHI IPABUIBHON MHUPAMUIbI U YMETh
MIPUMEHATh UX NP PELICHUU 33]1a4;

— HMETh MpEJCTaBICHUE 0 TeopeMe Dijiepa,IpaBHUIIbHBIX MHOTOTPaHHUKAX;

—  BIIAJIETh MOHATHEM TUIOMIAH MTOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MIPUMEHSATD €T0 MPHU
pelieHuy 3a1ay;

— BJAJIeTh NOHATUSAMH TeJa BpalleHus (IIMIUHIp, KOHYC, Iap u cdepa), UX ce4eHHUs U YMETh
MIPUMEHATH UX NP PELICHUU 33]1a4;

— BIIAJETh MOHATHUSMHU KacaTeJIbHBIC TIPSMBIE U TNIOCKOCTH U YMETh MPUMEHSITh U3IPH
pelIeHny 3a/1ay;

— HWMETb MPEJCTaBICHUS O BIUCAHHBIX U OMHCAHHBIX cepax U yMETh MPUMEHSTh UX TIPU
pelieHuy 3a1ay;

— BJaJIeTh NOHATUAMU 00BEM, 00bEMBI MHOTOTPAaHHUKOB, TEIl BPAIllEHUs U PUMEHSTh UX MPH
pelIeHny 3a/1ay;

— HWMETh MPEJCTaBICHUE O Pa3BEPTKE IIWIMH/IPA U KOHYCA, IJIOIAIA MMOBEPXHOCTH IUIUHIPA U
KOHYCa, YMETh MPUMEHSITh UX MPHU PEIICHNUHN 3a/1a4;

— UMETh NMPEACTaBIECHUE O TUIOMIAIU CHEPHI M YMETh MPUMEHSTH €0 MPY PEUICHUH 3a/1a4;

— yMeTh pemaTh 3a7aui Ha KOMOWHAIIMU MHOTOTPAHHUKOB U TEJ BPAIICHHUS,

— UMETh MpeACTaBIeHUE O T0J00UN B TPOCTPAHCTBE U YMETh peliaTh 3aa4d Ha OTHOIIIECHHE
00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEN TTOTOOHBIX (DUTYP.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBIISITh C UCTHOJIB30BAHUEM CBOMCTB F€OMETPUYECKHX (DUTYp MaTeMAaTHUYECKUe MOJAETH MJis

pelIeHusT 3a/lady MPAKTUYECKOTo XapakTepa W 3a/ad W3 CMEXKHBIX TUCIUIUINH, WCCIEAO0BATh

MOJIy4YeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmoput u koopounamot 6 npocmpancmee



— Bnaners NOHATHSIME BEKTOPBI U X KOOPJIUHATEHI;

— YMETh BBINOJHATH ONEPALUU HaJl BEKTOPaAMU;

— HCHOJb30BaTh CKAISPHOE MTPOU3BEACHNE BEKTOPOB MIPH PEILICHUH 3a]1a4;

— TPUMEHATH YpaBHEHUE IIOCKOCTH, (POPMYITY PACCTOSIHHS MEXKIY TOUKaMHU, ypaBHEHUE
cdepbl Npu peleHuy 3a1a4;

— MPUMEHATb BEKTOPHI U METOJI KOOPJAUHAT B MPOCTPAHCTBE MPU PEIICHUH 3a/1a4.

Hcmopu}l mamemamukKku
— Hmeth MMpEACTAaBJICHUEC O BKJIIAJIC BhIAAOIINXCA MATCMATHUKOB B PA3BUTUC HAYKHU,
— IHOHHUMATh POJIb MATCMATHUKHU B PA3BUTHU Poccun.

Memoovr mamemamuxu

— Hcnonb3oBaTh OCHOBHBIE METO/IBI JI0KA3aTENILCTBA, IPOBOUTH J10KA3aTEIbCTBO U BBIITOIHSITH
OIIPOBEPIKEHUE;

— IPUMEHSTHh OCHOBHbBIE METO/IbI PELLICHHS] MAaTEMATUYECKHX 33/1a4;

— Ha OCHOBE MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEepU30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOIIEr0 MUPa U MIPOU3BECHUN UCKYCCTBA;

— TMPUMEHATh MpOCTEHIINe MPOrpaMMHBIE CpEICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU pEeIIeHUH MaTeMaTHYECKHX 3a/1ay;

— TI0Jb30BATHCS MPUKIIAJAHBIMU MPOrpaMMaMH M IPOrpaMMaMi CUMBOJIbHBIX BBIYMCICHUN JUIS
MCCIIEJOBAaHMS MATEMaTHIECKUX OOBEKTOB.

O6W310[HHI>1CSI Ha 6a30BOM YPOBHC ITOJAYYHUT BOSMOXHOCTb HAYUYNTHCA.

Yucna u eévipasricenus

— olepupoBaTh  Ha  0a30BOM  ypOBHE  MOHATHSAMM:  JiorapupMm  4wucia,
TPUTOHOMETpHUYECKast OKPYKHOCTb, TpaJlyCHasi Mepa yria, BeJIMUMHa yria, 3aJJaHHOTO TOUKOH Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YIJIOB, MMEIOIINX
IPOM3BOJIbHYIO BEJINYHHY;

- BBITTOJIHATH apU(PMETUIECKIE JCHCTBUS C IENBIMHA U PAlOHATEHBIMU YHCIIAMHU;

— BBINOJIHATh HECJIOXKHBIE TNPEoOpa3oBaHMs UHUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTEINEHU YUCeJ, TUO0 KOPHU U3 Yuce, TM00 JTorapudMbl YHCEIT,

— CpaBHUBATh pallMOHAJIBHBIE YHCIIa MEXY CO00ii;

- OLIEHUBATh M CPaBHUBATh C PAMOHAJIBHBIMHU YHCIAMH 3HAUEHUS IENBIX CTETIeHEH
qucell, KOpHEeH HaTypalbHON CTENEHH U3 YHMCEN, JJOrapu(pMOB YHCEIT B IPOCTHIX CIyYasX;

- OLIEHUBATh 3HAKN CHHYCA, KOCHHYCAa, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

— BBITTOJIHATH BBIYMCIICHHUS TIPU PEIICHNH 33/1a4 MPAKTHYECKOTO XapaKTepa,

— BBIMOJIHATh TPAKTUUYECKHE pacyeTbl C MCIOJIBb30BAaHUEM IPU HEOOXOAUMOCTH
CTIPaBOYHBIX MAaTEPUAIIOB M BEIYMCIUTENBHBIX YCTPOWCTB;

— COOTHOCHUTB PEaJIbHbIE BEIMYHHBI, XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MHUPA C
UX KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHSIMH;

— UCIOJb30BATh METO/bl OKPYIJICHHs, NPUONMKEHUS M MPUKUIKA TpU pPELICHUU
NPaKTUIECKHUX 3a/1a4 TOBCETHEBHOM JKU3HHU.

Ypaeuenuﬂ U Hepaesencmea

- Pemrate palluOHAJIBHBIC, TIIOKAa3aTCIILHBIC U J'IOFapI/I(bMI/I‘{eCKI/IC YpaBHCHHUA U
HCPAaBCHCTBA, HpOCTGﬁH.IHC HppalluOHAIIbHBIC U TPUTOHOMCTPHUYCCKUC YPABHCHUA, HCPABCHCTBA
N UX CUCTCMBI,



- HCIIOJIB30BaTh METOZbl PEIICHMS YPAaBHEHMI: NPUBEICHUE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMCHHBIX;

- HCIIOJIB30BaTh METOJ UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

- n3o0pakaTh HAa  TPUTOHOMETPUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUH
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABECHCTB;

- BBINOJIHATE OTOOp KOpPHEH ypaBHEHHMH WJIM PElCHU HEPaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIbHBIMU YCIOBUSAMH U OIrPAaHUYCHUSMH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUU IPYTUX yUEOHBIX IPEIMETOB:

- COCTaBJIATh U PEIIATh YPAaBHEHUS, CUCTEMBl YPABHECHUM U HEPABCHCTBA IIPU PELICHUU
3ajiay IpYrux y4eOHbIX IPEIMETOB;

- HCIIOJIB30BAaTh YPaBHEHUs M HEPABEHCTBA JUIsI IIOCTPOCHUS U HCCIENOBaHUS
IIPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH PEAJIbHBIX CUTYALMM WK ITPUKIIAAHBIX 33/]1a4;

YMETb MHTEPIPETUPOBATH IIOJYYEHHBIM INpU PEIICHUM YPABHEHMs, HEPABEHCTBA WU
CHCTEMBI PE3yJbTaT, OLEHUBATH €T0 MPaBA0NO00He B KOHTEKCTE 3aJaHHON peabHON CUTyalluu
WIM NIPUKJIAHOM 3a1a4u.

Dynkuyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIWYHH, (YHKIHUS, apTyMEHT M 3HAYCHUE
GyHKLIMH, O0JIACTH OIpEeNeNeHHs] ¥ MHOXKECTBO 3HaueHH (QyHKIUM, rpaduk 3aBHCHUMOCTH,
rpaduk GyHKUIWHU, HYyTH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYTKe, yObIBaHME Ha 4YHCIOBOM IPOMEXYTKE, HauOoJiblllee M HAaWMEHbILEe 3HaueHHE
(GYHKIMU Ha YHCIOBOM TPOMEXKYTKE, IMepHoandyecKkas (pyHKIUs, MEPHOA, YeTHAs W HedeTHas
byHKIUY;

- OTIEpPUPOBATH MOHATUSAMH: CTETICHHAS, JIoTapru(Muyeckas 1 moka3aTreiabHas GyHKINH,
TPUTOHOMETPHUYECKHUE (DYHKIIUH;

- OIpeNIeNIATh 3HaueHue (PYHKIUH 110 3HAUYCHHUIO apryMeHTa IpU Pa3IMYHBIX CIIOCOOax
3a7iaHus QyHKLNY;

- CTPOUTH IpapUKU U3YUYEHHBIX (QYHKIUI;

- ONMMCHIBATH MO TpapuKy M B MPOCTEHIIMX Cilaydasx Mo ¢(opMmylie IMOBEACHHUE HU
CBOICTBa (PYHKIIMI, HAXOAUTH O rpauKy GyHKINN HAaUOONIbIINE U HAUMEHBIINE 3HAUCHUS;

- CTPOUTH 3CKM3 TIpaduka (QYHKIUH, YyIOBIETBOPSIOIIEH TNpHUBEIEHHOMY Ha0opy
ycIoBUH (IPOMEXYTKM BO3pacTaHMs/yObIBaHUs, 3HaUeHHE (PYHKIMH B 33JaHHOM TOUYKE, TOUKU
9KCTPEMYMOB, HYJIU (QYHKIUH U T.]I.);

- pelars ypaBHEHHs, IPOCTEHIIME CHUCTEMBl YPAaBHEHWM, MHCIIONIb3Yys CBOMCTBA
GbyHKUIUH U UX TpadUKOB.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX YUEOHBIX MPEAMETOB:

- OlpeNeNiATh MO TrpadukaM M HUCHOJIB30BATh Ui PELICHHUs MNPUKIATHBIX 3a/1ad
CBOMCTBa peaJbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAuOONbIIME W HAMMEHBIINE 3HAYEHUS,
POMEXXYTKH BO3PACTaHMs U YOBIBaHUS (DYHKIIH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALINH;

-OIpeNeNsaTh Mo rpadukaM MNpOCTEHIINE XapaKTEPUCTUKHU TMEPHUOJUYECKHX IPOLECCOB B
O61osI0TNHN, SKOHOMHUKE, MYy3bIKE, PAIHOCBI3U U JIp. (aMIUIMTY1a, IEPUOA U T.I1.)

dnemenmol MamemamuiecKkozo0 aHanu3a

- OnepupoBaTh MOHATUSAMU: MPOU3BOIHAS (PYHKIUMU B TOUKE, KacaTreiabHas K rpaduxy
GbyHKIMM, TPOU3BOIHAS QYHKIUY;

- BBIUHCIATh  NPOU3BOJHYKO  OJHOWIEHAa, MHOTOWIEHA, KBAaJApPAaTHOTO  KOPH,
MPOM3BOJIHYIO CYMMBI (DYHKITHIA;

- BBIUUCIISATh MPOU3BOJHBIE 3JIEMEHTApHbIX (YHKIUN M MX KOMOWHAIUM, UCHOIB3YS
CIIPaBOYHbBIE MaTEepUAIIbI;



- UCCIIeIOBaTh B MPOCTEUHIMX Ciy4yasX (YHKIMM HAa MOHOTOHHOCTb, HAXOAUTh
HauOoNbIIME W HAaUMEHbIIME 3HAaYeHUs (YHKUUH, CTPOUTH TIpadUKd MHOTOWIEHOB U
NPOCTEHIINX PAlIMOHATBHBIX (PYHKIUI ¢ MCTIOIIb30BaHUEM anapaTa MaTeMaTHYeCKOTO aHAIN3A.

B noBcenHEeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— pemarh MPHUKIAIHBIE 3a1a4d U3 OMOIOTHUH, (PU3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IIPEIMETOB, CBA3AHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAMMEHBIINX 3HaYCHHH, CKOPOCTH U YCKOPEHUS U T.I1.;

— UHTEPIPETUPOBATH MOTYYEHHbBIE PE3YJIbTATHI.

Teopusa eepoamnocmeit u cCmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMU OINHCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupmMeTuiyeckoe, Meiana, HauOoblllee ¥ HAUMEHbIIee 3HAYCHUS;

- ONEpPHUPOBATH TOHATUAMHU: YACTOTa M BEPOATHOCTh COOBITHSA, CIy4YalHBIH BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMHU COOBITHUSMU;

- BBIYUCIISATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YHCIa UCXOJIOB.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPEAMETOB:

- BBIUUCIISTH WK OLIEHUBATH BEPOATHOCTHU COOBITHI B peasIbHOM JKU3HU;

- BBIOMPATH TIOJXOISAIINE METOBI IPEICTABICHUS 1 00paOOTKH JaHHBIX;

YMETh pelllaTh HECIOKHbIE 3a/1a4ll Ha MIPUMEHEHHUE 3aKOHa OOJBIINX YHCET B COLMOJIOTHH,
CTpaxoOBaHHH, 3APAaBOOXPAHECHUH, OOECreueHNH OE30MaCHOCTH HACEJICHHS B YPE3BBIYAHBIX
CUTYaLUAX

Texcmosvie 3a0auu

— Pemarts 3aa4u pa3HbIX TUIIOB, B TOM YHCJIC 3aa4un MHOBBIIIEHHON TPYAHOCTH;

— BBIOMpATh ONTUMAIILHBIA METOJI PEUICHUS 3a]auH, pacCMaTpUBas pa3IMuHbIC METO/IbI,

— CTpOUTH MOJCJIb PCIICHUSA 3aJa4l, IPOBOANTDL JOKA3aTCIbHLIC PACCYXKACHUS,

— pemiarthb 3a7a4u, TpeOyroue nepedopa BapuaHToOB, MPOBEPKH YCIOBHH, BRIOOPA
ONTHMAJILHOTO PE3YJIbTaTa;

— aHAIM3HPOBATh U UHTEPIPETHPOBATH PE3YNIbTAThl B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOUPATH
pellieHus, He MPOTUBOPEYaIie KOHTEKCTY;

— TEepeBOAMTH MPH PELICHUHU 3a]1a4M HH(DOPMALIHMIO U3 OJHON (POPMBI B IPYTYIO, UCHIOJB3YS
MIpH HEOOXOIUMOCTH CXEMBI, TAOIHIIbI, TPAQUKH, THATPAMMBI,

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

peiaTh NPAKTHYCCKUC 3a4a9U U 3aa4u U3 APYTUX NPEAMETOB.

T'eomempuas

- OnepupoBaTb NOHATUSAMHU: TO4YKa, MpsAMas, IJIOCKOCTb B  IPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U MJIOCKOCTEN;

- MPUMEHSTH Ul PEIEeHUs 3a/1a4 reoOMeTpruuecKre (hakThl, €CIM YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMme;

- pemaTh 3aJa4d Ha HAXOXKJICHHE T€OMETPHUYECKUMX BEJIMYMH MO obpaslaMm WM
aIropuTMam;

- nenath (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE
pHCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BbIBaTh UH(POPMALIMIO O TEOMETPUUECKUX
¢durypax, NpeJCTaBIEHHYIO Ha YepTexax;

- OPUMEHATh TeoMeTpuuecKkue (axkThl Ul  pelieHus 3aJad4, B TOM 4YHCIe
IIPEII0JIaratoINX HECKOJIBKO I11aroB pEIICHNUS;

- OIMCHIBATh B3aMMHOE PACIOJI0KEHUE MPSAMBIX U MIIOCKOCTEN B IPOCTPAHCTBE;



- (dbopMyIHMpOBaTH CBOWCTBA U MIPU3HAKU (DUTYD;

- JI0Ka3bIBaTh FT€OMETPUYECKHE YTBEPKICHHUS;

- BJIQJIETh CTAaHIAPTHOM KiaccuuKanuel NpOCTPaHCTBEHHBIX GUTYp (MHpaMUbI,
MIPU3MBI, TApaJUICTICIHUIIE Ib);

— HaXOJUTh O0BEMBI M IIJIOMIAN TOBEPXHOCTEH r€OMETPUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISTH PACCTOSIHUSI U YTJIbI B IPOCTPAHCTBE.

B noBcenHeBHOM KM3HU U MTPU U3YYEHUH JIPYTUX MPEIMETOB:

— UCIOJIB30BATh CBOMCTBA T€OMETPUUYECKUX (PUTYpP Ul PEIICHUs 33/1a4 MPAKTUIECKOTO
XapakrTepa ¥ 3a7a4 U3 Apyrux oodjsacrei 3HaHUi.

Bexmopul u koopounamut 6 npocmpancmee

— OnepupoBarh NMOHATUAMH JI€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpPaMH, CKaJsIpHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

— HaXOJUTh PACCTOSHUE MEXIY ABYMS TOYKAMU, CYMMY BEKTOPOB U MPOU3BEICHUE
BEKTOpPA Ha YHCIIO, YTOJI MEXAY BEKTOPaMH, CKAISIPHOE MPOU3BECHIE, PACKIAIbIBATh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— peliaTh mpocTeiiire 3aa4n BBeIEHUEM BEKTOPHOTO Oazuca.

OOvyyaromuiicst Ha yriayO0JIeHHOM YPOBHE HOJIYYUT BO3MOKHOCTh HAYVUNUTEHCH:

Dnemenmut meopuu MHoJcecme u MamemamuyiecKkoil 102uKu

JoctrxeHnue pe3yiabTaToB

— CB00OJHO OnEepUpOBaTh MOHATUAMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
IIOJIMHOXECTBO, [lepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIOBbIE MHOKECTBA
Ha KOOPJAMHATHOM IIPSIMOM, OTPE30K, HHTEPBAIL, IIOJYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpeCTaBICHHEe MHOXECTB Ha KOOPJMHATHON TIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

— ONEPHUPOBATH MOHATUAMM: YTBEPKACHUE, OTPULIAHUE YTBEP/KICHNS, UCTUHHBIE U JIOXKHBIE
YTBEPKACHUS, IPUUMHA, CJIEACTBHUE, YACTHBIN Ccllydail OOIIEero yTBEpKICHUs, KOHTPIPUMED;

— IPOBEPATH MPHUHAIIEKHOCTD DJIEMEHTA MHOKECTBY;

— HaxoJWTb IepeceyeHre U 0ObEMHEHUE MHOKECTB, B TOM YHCIIE PEACTAaBICHHbIX
rpaduyecKy Ha YMCIOBOM MPSAMOIN M Ha KOOPAMHATHOM IIIOCKOCTH;

— TIPOBOJMTH JI0Ka3aTeNIbHbIE PACCYXJIEHHs 11 000CHOBaHUS UCTUHHOCTH YTBEPKACHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NPSIMON U Ha KOOPIWHATHON
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUN;

IIPOBOJUTE JI0KA3aTEIbHBIE PACCYXKACHHUSA B CUTYalMSAX IOBCEAHEBHOM XU3HM, IIPU PELLICHUU
3a/1a4 U3 Ipyrux NpeIMeToB

— OIEpPUPOBATH IOHATUEM OIPEIEICHUS], OCHOBHBIMU BUAAMH OIIPEIECIICHUM, OCHOBHBIMU
BHUJIaMU TEOPEM;

— IIOHUMATh CyThb KOCBEHHOT'O JJOKA3aTebCTBA;

— ONEPHUPOBATH MOHATHUAMH CYETHOTO U HECUETHOTO MHOYKECTBA;

— IPUMEHATHh METOJ MaTEMaTUYECKON MHIYKIUH I IPOBEACHUS PACCYKICHUN U
JIOKA3aTeIbCTB U IIPU PEIICHUH 3a1a4.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK U SI3bIK JIOTUKH I OIIMCAHUS PEAJIbHBIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUHN 3a]1a4 IPYTHX y4EOHBIX MPEAMETOB.

Yuchau e blpAIHCEHUA



JlocTrkeHue pe3yabTaToB

CB000IHO OnIEpUPOBATh MOHATUSAMU: HaTypaJIbHOE YNCIIO, MHOKECTBO HATypaJIbHBIX YUCEl,
I€JIO€ YHCII0, MHOYKECTBO LIEJIBIX YHCeN, OOBIKHOBEHHAsI APOOB, IeCATUYHAS APO0b,
CMELIaHHOE YKCJI0, PALMOHAIIBHOE YHCII0, MHOXKECTBO PAllMOHAIIBHBIX YHCEI,
UppaLMOHAIILHOE YUCII0, KOPEHb CTENEHU N, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JeUCTBUTENbHBIX YUCEII, FEOMETPUUECKAsi HHTEPIIPETalusl HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTEIbHBIX YHCET;

IIOHUMATh U OOBSICHATh PAa3HUILYy MEKAY MO3ULUOHHON U HEMTO3UIIMOHHON CUCTEMaMHU
3aIlUCH YHUCET;

NIEPEBOUTH YNCIIA U3 OJHON CUCTEMBI 3aIIMCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKYU JAECITUMOCTU CYMMBbI U IIPOU3BEACHUS IIPU
BBIIIOJIHEHUH BBIYMCIICHUH U PEIICHNUH 33/1a4;

BBINOJIHATH OKPYIJIEHUE PALlMOHATIBHBIX U UPPALMOHAIIBHBIX YMCEI € 33JaHHON TOYHOCTbIO;
CpaBHUBATbh JCHCTBUTENIbHBIC YNCIIA PA3HBIMU ClIOCO0AMU;

yIOpsA0YMBATh YHCIIA, 3alIUCAHHbIE B BUI€ OOBIKHOBEHHOMN M JECATUYHOI Ipodu, uuca,
3alMCaHHbIE C UCIIOJIB30BaHUEM apU(PMETUUECKOT0 KBAAPATHOIO KOPHS, KOPHEH CTENeHn
oouble 2;

Haxoauth HOJ[ u HOK pa3ubiMu ciocob6aMu U UCNOIb30BaTh UX HPU PELLICHUH 3a/1a4;
BBITIOJIHATH BBIYUCIIEHUS U TIPe0Opa30BaHusl BEIPAXKEHUM, COJIEpKaINX JeHCTBUTEIbHBIE
4lClla, B TOM YHCJIE KOPHU HaTYPaJIbHBIX CTEIICHEN;

BBINOJIHATH CTaHAAPTHBIE TOKIECTBEHHBIE MPEOOPa30BaHMsI TPUTOHOMETPHUECKUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPALIMOHATIbHBIX BHIPAXKEHUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

BBIIOIHATE U OOBICHATH CpaBHCHHUC PE3YJIbTATOB BBIUMCIICHUH IIpU pCHICHUH ITPAKTUYCCKHUX
3aJa4, B TOM 4YHCJIC HpI/I6J'II/I)KeHHBIX BLI‘IPICJ'ICHHIZ, HCIIOJIb3YA PA3HBIC CIIOCOOBI CpaBHeHHﬁ;
3aIMCbIBaTh, CPABHUBATL, OKPYIJIATH YUCJIOBBIC JAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OUCHUBATHL PA3HBIMU crocobaMy  YHCIIOBBIC BBIpAXKCHUA IIpU PCHICHUU

NPaKTUYECKHX 3a/1a4 U 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

CBOOO/THO ONIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELICHUHU 3ajay;

MMOHUMATh MTPHUYUHBI K OCHOBHBIE HJIEH PACITUPEHHS YMCIOBBIX MHOXKECTB;

BJIQJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACITUMOCTH IIPH PEIICHUN CTAHIAPTHBIX 33124
UMETh 0a30BbIE MPEJICTABICHHS O MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

CBOOO/THO BBITIOJIHSATH TOKIECTBEHHBIE MPEOOPA30BAHHS TPUTOHOMETPUUYECKHX,
norapu(pMHUUECKUX, CTETIEHHBIX BBIPAKCHUH;

BiaseTh (popmyioii 6uHoma HeloToHa;

IPUMEHSATH [IPH PELLICHUH 33a4 TeopeMy o JIMHelHHoM npeactasienun HO/I;
MIPUMEHSITH [IPU perieHnu 3aaad Kuraiickyro TeopeMy 00 ocTaTkax;

MPUMEHSTH MIPH pelIeHnH 3a1ad Manyio Teopemy Depma;

YMETh BBITIOJTHSATH 3aITMCh YHACITA B TIO3UIIMOHHOW CUCTEME CUUCIICHYS,

MIPUMEHSTH MIPH PEIICHUH 33724 TEOPETHKO-YHCIOBbIC (DYHKIIMH: YHCIIO M CyMMa JIeTTUTENCH,
¢byHKIMIO Diinepa;

MPUMEHSTH [IPH PELICHUH 337a4 LeTHbIe Apo0H;

OPUMEHSATH MIPU PELICHUH 331aYMHOTOUJICHBI C AEWCTBUTENbHBIMHU U LEJIBIMU
koa(purmenTamu;

BJIAJIETh MOHATUSMYU MPUBOJUMBIN U HEMPUBOIUMBIN MHOTOUIECH U IPUMEHATh UX MPU
pelIeHNH 3a/1a4;

MIPUMEHSTH MPH pemeHnn 3a1ad OCHOBHYIO TEOPEMY ajreOpsl;

NPUMEHSTh TpPU pPELIEHUU 3ajad MpocTedine (QYHKIMM KOMIUIEKCHOM NepeMeHHOM Kak
reoMeTpHYecKre MpeodpazoBaHMsL.



Ypasnenus u nepasencmea
JlocTrkeHnne pe3ynbTaToB

CB000/1HO OnIepUpPOBATh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS
HEPABEHCTBA, YPABHEHUE, SIBIISIOIIEECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHECHMUSI,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs ypaBHEHUH;

pelaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-i1 ¥ 4-1i cTeneHel, ApoOHO-pallMOHATIbHBIC U UPPALMOHATBHBIC,

OBJIa/IETh OCHOBHBIMU THITAMU TIOKA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTENEHHbBIX YPAaBHEHUN U HEPABEHCTB U CTaHJAPTHBIMM METO/IaMHU UX PEIICHUN U IPUMEHSATh
UX IIPY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTH TeopeMy Buerta [uist pelieHns HEKOTOPhIX YpaBHEHUI CTEIIEHU BBILLIE BTOPO;
IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCWJIBHBIX IIPE0OPa30BaAHUAX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

BJIaJIeTh METOJJaMH PELICHHs ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
pelieHns 1 000CHOBBIBAaTh CBOW BbIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELICHUs HEPABEHCTB, B TOM YHUCIIE APOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B €01 UPPALlMOHAJIbHBIE BBIPAKEHUS;

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

BJIa/IETh Pa3HbIMU METOJIaMU J0KA3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3aJlaBaéMble YpPaBHEHUSMHU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

CcBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPA30BAHUS IIPU PELIEHUH YPAaBHEHUHN U
CUCTEM YpaBHEHUN

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

BBITIOJIHATH OLEHKY MPaBIONOA00uUs pe3yIbTaTOB, OIYyYaeMbIX MPU PEIIEHUH Pa3IU4YHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM MU PELIECHUH 33/1a4 APYTrUX yU€OHBIX IPEIMETOB;
COCTAaBJIATH U PELIaTh YPABHEHUSA U HEPABEHCTBA C NTapaMETPaMHU IIPU PELICHUU 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, ONMCBIBAKOLINE PEAIBHYIO CUTYAIUIO
WJIY TIPUKJIAIHYIO 33/1a4y, HHTEPIPETUPOBATh NOJIyYEHHBIE PE3YIIBTATHI;

HCIIOJIb30BATh MPOTrPaMMHBIE CPECTBA IIPU PEILIEHUU OTAEIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB

CBOOO/THO OTIpeNIeNIATh THIl U BBIOMPATh METO/] peIlIeHHs T0Ka3aTeNbHbIX U
Jorapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB, UPPALIMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB,
TPUTOHOMETPUYECKHUX YpaBHEHUI 1 HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTe OCHOBHBIE TUIIBI YPaBHEHUH U HEPABEHCTB C MapaMETPaMU;

MIPUMEHSITH [PH pelieHnu 3a1au HepaBeHcTBa Ko — byHsikoBckoro, bepnyiu;

MMETh MPEJCTABIEHNE O HEPABEHCTBAX MEX/y CPEAHUMH CTEIIEHHBIMHU.

Dyukyuu
JlocTr>keHus pe3yabTaToB:

Brnanets moHATHAMU: 3aBUCUMOCTD BEJTHMUYUH, (QYHKIMS, apTYMEHT U 3HaueHue QyHKIUH,
00J1acTh ONpeeNICHUs U MHOKECTBO 3HaYeHUN (YHKLINH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIUY, HYIH QYHKUINU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA, BO3pacTaHUe Ha YHCIOBOM
IPOMEXYTKEe, yObIBaHUE HA YHCIOBOM IIPOMEKYTKe, HanOoJIbIllee 1 HAaUMEHblIIee 3HaUeHUe



(GYHKIMU Ha YHCIOBOM MPOMEXKYTKE, IEpUoindecKas (yHKINA, TIEPUO/], YeTHAS U HEUeTHAas
(GyHKIMU; yMETh IPUMEHATh 3TH MOHATHS IPU PELICHUH 3a/1a4;

— BIIQJIETh TIOHSATHEM CTETIeHHas! (PYHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh CBOHCTBA
CTENEHHON (YHKLIUU MPH PEILICHUH 3aa4;

—  BIIQJIETh MOHATHIMHU MOKa3aTeNbHask (YHKIHMS, SKCIIOHEHTA; CTPOUTH UX IPaUKU U YMETh
MPUMEHSTH CBOMCTBA NOKA3aTEIbHOM (DYHKIIUH MIPH PEILICHUH 33]1ay;

— BJIQJIETh MOHATHEM Jorapudmuyeckast QyHKIMs; CTPOUTH €€ rpaduk U yMeTh IPUMEHATh
CBOMCTBA Jiorapu(pMUUecKoi GyHKIMY IPU PELIeHNN 3a/1a4;

—  BIIQJIETh MOHATHAMH TPUTOHOMETpUYECKHE QYHKIIUU; CTPOUTH UX TpapUKH U yMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYIECKUX (QYHKIUI MPH PEIICHUH 3a7ay;

— BJIQJIETh MOHATHEM OoOpaTHas (PyHKIMS; IPUMEHATh 3TO ITOHATHE NP PEILICHUH 3a1a4;

— TPUMEHATH NP PEIICHUH 33]a4 CBOWCTBA (DYHKIUIT: YeTHOCTb, IEPUOUUHOCTD,
OTrPAaHUYEHHOCTB;

— TNPHUMEHATH NPH PEIIeHUH 33a1a4 IpeoOpa3oBaHus rpaukoB GyHKINN;

—  BJIQJIETh MOHATHAMM YHMCIOBAs MOCIEI0BATEILHOCTD, AapU(PMETHUECKAs U TeoOMeTpruYecKas
IIPOrpeccus;

— TPUMEHATH IPU PEIICHUH 3a7a4u CBOMCTBA U NPU3HAKU apU(PMETUUYECKON U T€OMETPUUYECKOM
IIPOTPECCUM.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

—  OIpeAeNATH Mo rpadukaM M UCIOIB30BATh IJIsl PEIICHUS MPUKIATHBIX 33]]a4 CBOWCTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEN (HauOoJIbIlIve U HAUMEHbILINE 3HAUECHHUS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUKH TIeperuda, Nepuo v T.11.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYAlLlH;.

omnpenenaTh IO TpapukaM MpOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOLECCOB B

OMOJI0TUM, SKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

—  BJIAJETh NOHATHEM aCUMITOTHI U YMETH €ro IPUMEHATH IIPU PELICHUHN 33/1a4;

— TNPUMEHATh METO/bI peIlIeHHsI MPOCTeHMX AuddHepeHuanbHbIX YpaBHEHHH IEPBOTo U
BTOPOTO MOPSAKOB.

Dnemenmol Mamemamuueckozo ananuza

JlocTrokeHUs pe3yIbTaToB:

— Brnagers noHsTHEM OECKOHEYHO YOBIBAOIAs TEOMETPHUYECKAsI IPOTPECCHS U YMETh
MPUMEHSTH €r0 TPU PEIICHUH 3a/1a4;

— TMPUMEHSATH JIJIS PEIICHHS 3a]1a4 TEOPHIO MPEIIEIIOB;

—  BIIQJICTh MOHATHSIMH OCCKOHEUHO OOJIbIINE U OECKOHEUHO MAJIbIC YHCIIOBBIC
MOCJICIOBATEIBHOCTH U YMETh CPABHUBATh OCCKOHEYHO OOJIBIIHIE U OECKOHEYHO MaJIbie
MOCJIEI0BATEIbHOCTH;

—  BIIQJICTh TIOHATHSIMHU: IPOU3BOIHAS (PYHKIIUHM B TOUYKE, TPOU3BOIHAS (PYHKIINY;

—  BBIYHCIIATH IPOU3BOJIHBIC 3JICMCHTAPHBIX (DYHKIIUN M UX KOMOWHAIIHIA;

— HCCIe0BaTh (GYHKIIUH HA MOHOTOHHOCTh U DKCTPEMYMBI;

—  CTpOUTh rpa)MKu ¥ MPUMEHSATH K PEIICHUIO 3a/1a4, B TOM YHKCIIC C TapaMETPOM;

— BIIQJIETh MOHATHEM KacaTeibHast K rpaduKy QyHKIUK U YMETh MPUMEHSTh €r0 PH PEIICHUN
3aj1ay;

—  BJIQJICTh MOHATHSIMHU NIEPBOOOpa3Has (PYHKIIUS, ONPEACICHHBIN HHTETPAT,

— MpUMEHATH TeopeMy HrroToHa—JIeiiOHuUIa U ee CIeaCTBYS I PELICHUS 3a/ay.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

— pelnaTh MPUKIATHBIC 3a1a491 U3 OMOJIOTHH, DU3HKH, XUMUH, SKOHOMHKH U APYTHX
MPEIMETOB, CBA3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

HWHTEPIPETHUPOBATD MOJYUCHHBIC PE3YIIbTATHI



- CB06OI[HO BJIAACTb CTAHAAPTHBIM allllapaTOM MAaTCMAaTUUCCKOTO aHAJIM3a JJIS1 BBIYUCIICHUA
MIPOU3BOIHBIX (DYHKIIMH OTHOM MMEPEMEHHOM;

- CBO6OI[HO IMPUMCHATH alrapar MaTeMaTH4YCCKOIro aHajin3a i UCCIICAOBAHUA q)yHKLII/Iﬁ u
IMOCTPOCHUMA I‘pa(bI/IKOB, B TOM YHCJIC UCCIICAOBAHUA Ha BBIITYKJIOCTD,

— OIepUpOBaTh MOHATHEM MEepBOOOPa3HON (PYHKIMU AJIs peLIeHUs 3aa4;

— OBJIQJIETh OCHOBHBIMU CBeIeHUAMHU 00 nnTerpane Hetorona—JleitOuuia u ero npocrenmmx
MIPUMEHEHHUSIX;

— OICPUPOBATH B CTAHAAPTHLIX CUTYAUAX IIPOU3BOJHBIMHA BLICIINX ITOPSAOKOB,

— yMeTb IPUMEHSTH MIPH PEIICHUH 33J]a4 CBOMCTBA HENMPEPBIBHBIX (PYHKITHIA;

— yYMETh IPUMEHATH IIPU PELLIEHUN 3a/1a4 TeopeMbl Beliepmpacca;

— YMETbh BBINOJIHATH MPUOJIMKEHHBIC BEIYUCICHUS (METO/IbI PEILICHUS] yPAaBHEHUH, BHIYHCICHUS
OTIpeIeIEHHOTO UHTErpana);

— YMETb IPUMEHATH IIPUIOKEHUE IIPOU3BOJHON U OIIPENEICHHOIO UHTErpajla K PEILICHUI0
3a]1a4 €CTECTBO3HAHUS;

BJIQJICTh TOHSATUSMU BTOpas MPOM3BOAHAS, BBINYKIOCTh rpaduka (YHKIUH U YMETh

UCCJICIOBATh (DYHKIIMIO HA BBIMTYKIIOCTD.

Teopuﬂ eepo;lmnocmeﬁ u cmamucmuka, jiocuKka u Komﬁuuamopuka

JocTrxeHus pe3ynbTaToB:

— OmnepupoBaTh OCHOBHBIMU ONTUCATEIHHBIMH XapaKTEPUCTUKAMH YUCIIOBOTO Habopa,
MOHSATHEM T'e€HEpaJIbHAsI COBOKYITHOCTh U BEIOOPKOM U3 HEE;

— OIepUpOBaTh MOHATUSAMU: YACTOTA U BEPOATHOCTH COOBITHUS, CYMMa U MPOU3BEIACHHE
BEPOATHOCTEH, BEIYUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETA YUCIIA UCXO/IOB;

— BIIQJIETh OCHOBHBIMU MOHATUSIMU KOMOMHATOPUKHN M YMETh UX IPUMEHSTh IIPHU PEUICHUN
3azauy;

— HWMETb NpeJCTaBIeHUE 00 OCHOBaX TEOPHH BEPOATHOCTEH;

— HMETb MPEJCTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX CIIYYAHBIX BETUYMHAX U
pacrpeieNieHusIX, 0 HE3aBUCUMOCTH CITyYalHbIX BEJIMYUH;

— HMETb NPEJCTaBICHUE O MATEMATUYECKOM OXKUJAHUU U JUCTIIEPCUH CITyYalHbIX BEJIHYHH;

— HMETb NPEJCTaBICHUE O COBMECTHBIX PACIIPEAECICHUIX CIyUYallHbIX BEINYHH;

— TIOHMMATh CyTh 3aKOHA OOJIBIINX YKCET U BHIDOPOYHOTO METO/Ia M3MEPEHHSI BEPOSITHOCTEI;

— HMETh NPEJCTaBICHUE O HOPMAIBHOM PaCHpeesIeHUH U TpUMepax HOPMaJIbHO
pacrpeieNIeHHbIX CIIY9ailHbIX BEJTUYHH;

— HMETb NPEJCTABICHUE O KOPPEISIIIUHU CIIyYailHbIX BETUYHH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

—  BBIYHUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;

BBIOMpATh METO/IbI OXOMASIIET0 MPeICTaBICHHs U 00pabOTKU JaHHBIX

— HMETb NIPEACTABIEHUE O LEHTPAIbHON MIPENEIBHON TEOPEME;

— HMEeTh MPE/ICTaBIEHUE O BHIOOPOUHOM KOA(PDUIIMEHTE KOPPENIALUU U TMHEHHON perpeccuu;

— HUMETb NPEACTABIECHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKOM TUIOTE3HI,
O CTaTUCTHKE KPUTEPHS U €€ yPOBHE 3HAUUMOCTH;

— MMETb NPEACTABIEHUE O CBA3H SMIIMPUUECKUX U TEOPETUUECKUX PaCIIpENeIeHU;

— HMMETb NIPEACTABIEHUE O KOAUPOBAHUH, JBOMUHON 3alIMCH, ABOUYHOM JEPEBE;

— BJIAJIETh OCHOBHBIMH MOHATUSAMHU TeopHHu rpados (rpad, BepiinHa, pedpo, CTerneHb
BEPILIUHBI, TyTh B Tpade) U yMEeTh MPUMEHATh UX MPH PELLICHUHN 3a]1ay;

— UMETb NPeACTaBIEHUE O AEPEBbAX U YMETh MPUMEHSATh IIPU PEIICHUH 3a7ay;

— BJaJIeTh TIOHATHUEM CBSI3HOCTh M YMETh PUMEHSATH KOMIIOHEHTHI CBI3HOCTH MPU PELLICHUN
3ajay;

— YMEeTh OCYIIECTBIISAThH MYTH M0 pedpam, 06X0/1bl pedep U BepIIuH rpada;



UMETh TPEJICTaBICHNE 00 dIIEPOBOM M TaMUJIBTOHOBOM ITYTH, UMETH MPEACTABICHUE O
TPYIHOCTH 33J]a4M HaXOXJACHUS FaMIJIbTOHOBA MTyTH;

BIIQ/ICTh MOHATHSIMHI KOHEYHBIC M CYUCTHBIC MHOYKECTBA M YMETh MX IPUMEHSTh MIPH PEIICHUN
3ajay;

YMETb IPUMEHATh METOJ] MaTeMaTUUYE€CKONH UHAYKIIUH;

YMETb PUMEHATH NPUHIUN J{UpHXJie npu petieHuu 3a1ay.

T'eomempuas

Nmets npeacraBiaeHne 00 akCHOMaTUYECKOM METOJIE;

BJIA/ICTh MTOHATHEM F€OMETPUUECKHAE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATH UX
JUIS PEILCHUs 3a/1a4;

YMETh IPUMEHATD UL pELIEHUS 3a/1a4 CBOMCTBA IJIOCKUX U IBYTPAaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB M CHHYCOB JUIsl TPEXITPAHHOTO YIJIa;

BJIAJIETh NIOHATUEM NEPIECHANKYIIAPHOE CEUEHUE NPU3MBI U YMETh IIPUMEHSATH €r0 IIpU
pelnIeHny 3a1ay;

UMETBH IPEJCTABIEHUE O JBOMCTBEHHOCTH NPABUJIbHBIX MHOIOIPaHHUKOB;

BJIA/IETh MOHATUSMU LIEHTPAJILHOE U NTApAJUIEIBHOE IPOEKTUPOBAHUE U IPUMEHSTh UX IIPU
IIOCTPOCHHUH C€YEHUH MHOTOTPAaHHUKOB METOA0M IPOEKLIU;

HMMETH IPEJCTABICHUE O PAa3BEPTKE MHOTOI'PAHHMKA U KpaT4alIlieM ITyTH Ha IIOBEPXHOCTH
MHOI'OTPaHHUKA;

UMETH IPEJCTABIECHNE O KOHNYECKUX CEUCHHUSX;

UMETb IIPEJCTABICHHUE O Kacalouxcs chpepax 1 KOMOMHAIMM TeJl BPALEHUs U YMEThb
IIPUMEHATH UX IIPU PELICHUN 33]1a4;

IPUMEHSATH [IPU PELLICHUH 3a7a4y POPMYIly pacCTOSIHUSI OT TOUKHU /10 MJIOCKOCTH;

BJIaJIeTh pa3HbIMU CIIOCOOAMH 33aHUs PSIMON ypaBHEHUSIMHU M YMETh IPUMEHSTh IIPU
pELIEeHNN 3a/1a4;

IIPUMEHSATH IIPU PELICHNUHN 334a4 U JOKA3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U METOJ
KOOP/IMHAT;

UMETb MpeJCTaBIeHUE 00 akcoMax 00beMa, MPUMEHATh (OpMYIIbl 00bEMOB
IIPSIMOYTOJIBHOTO NTapaJuIeIENUIE1a, IPU3Mbl M IUPaMUAbI, TETpa3ipa IIpU PELICHUH 33134,
MIPUMEHSTHh TEOPEMbI 00 OTHOLIEHHUSIX 00BEMOB IPHU PELICHUH 3a/1a4;

MIPUMEHSTh UHTErpal JUIsl BBIYMCIEHUSI 00BEMOB U TOBEPXHOCTEH TeJ BpallleHus,
BBIUMCIICHUS MJIOLIA]IU chepruuecKoro mnosica 1 0o6bema 1apoBoro clos;

VMMETH IIPEJCTABICHUE O IBHKCHUSX B IPOCTPAHCTBE: MapAJIEIIBHOM IIEPEHOCE, CHMMETPHUH
OTHOCHTEJIBHO TUIOCKOCTH, HEHTPAIBHOW CHMMETPUH, TOBOPOTE OTHOCUTENBHO MPSAMOH,
BUHTOBOW CUMMETPHH, YMETh IPUMEHATDH UX IIPU PELICHUH 3a/1a4;

HMMETH NPEJCTABICHUE O IIOIIANA OPTOrOHAJIBHON IIPOEKIINH;

VMMETH NPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YIJIE U IPUMEHATHh CBOMCTBA
IJIOCKUX YIVIOB MHOI'OTPAHHOTO yIJia IPY PEIICHUH 3a/a4;

UMETb MPEJCTABICHHS O IPeoOpa30BaHNU MOA0OHS, TOMOTETUN U YMETh IPUMEHSTh UX MPH
peLIeHnN 3a/1ay;

YMETh PelIaTh 3aJa41 Ha MJIOCKOCTH METOJIAMH CTEPEOMETPHH;

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

Bexkmopul u koopounamut 6 npocmpancmee
JocTrxeHus pe3yabTaToB:

BJ'Ia)IeTB IMOHATHUAMMU BEKTOPBI U UX KOOPAUHATHI,

YMETDH BBIIIOJHATH OII€pallvi Hall BEKTOPAMHU,

HCIOJIb30BATh CKAJIAPHOC IIPOU3BCACHUC BEKTOPOB IIPU PCUICHUH 3a1aY;

NPUMCHATH YPABHCHUC IIJIOCKOCTH, (I)OpMy.TIy pacCTOSAHUA MCKAY TOUKAMU, YPABHCHHUC
C(I)Cpbl IIpu pCUHICHUH 3ada4;



— IPUMEHATH BEKTOPHI U METOJ KOOPAHUHAT B IPOCTPAHCTBE IIPU PELICHUH 3a1a4

— HaxoJuTh 00BbEM Mapajliesienurea U TeTpadipa, 3aJaHHBIX KOOPMHATAMH CBOMX BEPIIHH;
— 3a7aBaTh PSMYIO B IPOCTPAHCTBE;

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

HaXOJUTh PACCTOSIHUE MEXJIy CKpEIIMBAIOIIMMMCS NPSIMbIMU, 33JaHHBIMU B CHUCTEME
KOOp/IMHAT.

Memoovr mamemamuku

JlocTr>KeHUs pe3yIbTaToOB:

- UMETh MPEJICTABICHUE O BKJIQ/IC BBIIAIOIIUXCS MAaTEMAaTUKOB B Pa3BUTUE HAYKH;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun

— HCMOJIB30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOJIUTH JIOKA3aTEIbCTBO U BBITIOJIHAThH
OMPOBEPKEHUE;

— MPUMEHITh OCHOBHBIE METO/IbI PEIICHUSI MAaTEMAaTHUYECKHUX 3aJ1a4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPU30BaATh KPACOTY U
COBEPUICHCTBO OKPYXAOUIEr0 MUpa U MPOU3BEACHUI HCKYCCTBA;

— TPUMEHSTH MPOCTEHIIINE MPOTrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAITMOHHBIE
CUCTEMBI IPU PEIICHUU MaTEeMaTUYECKUX 3a/1a4;

MOJIb30BaThCA TMPHUKIAIHBIMU IIpOrpaMMaMyd W MpOrpaMMaMU CHUMBOJIBHBIX BBIYUCICHUN JUIsS

HCCIICIOBAHUS MAaTEMATHIYECKUX 00BEKTOB

— IPUMEHATHh MAaTEMAaTHYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLLEro MUpa
(MonenupoBaHue (GU3HYECKUX MPOIIECCOB, 339l SKOHOMHUKH ).

q)OpMBI N ME€TO/JbI OICHUBAHUA

B pesynpraTe arrectranuu No y4yeOHOW JAHUCHUHUIUIMHE OCYIIECTBISETCS KOMILJIEKCHAs
IIPOBEPKA CIEAYIOINX 3HAHUI U YMEHUI:

OU@HKCZ 3a npakmu4yeckKkoe sanimue

OneHka «OTJIMYHO» CTaBUTCS B TOM CiIydae, €CJIM: WM3JI0KEHHE IIOJIyYEHHBIX 3HAHHUH B
NUCbMEHHOW (QoOpMe TIOJHOE, B COOTBETCTBHUM C TpeOOBaHUSAMH Yy4e€OHON IpPOTrpaMMBbl;
00OCHOBaHHOCTb  JIeHCTBUH, (OpPMYIMpPOBKAa BBIBOJOB M  00OOIIEHUH; NpPaBUIBHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, OTCYTCTBHE BBIUMCIMTEIBHBIX OMIMOOK; OpraHu3alus cOOCTBEHHOMN
JEATEIIBHOCTH, CaMOCTOSTEIbHOE IPUMEHEHME 3HAaHMM B IIPAKTHUYECKOH JESITEIBHOCTH,
BBITNIOJTHEHHE 3a/1aHUi KaK BOCIIPOM3BO/ISIIETO, TAK U TBOPUECKOTO XapaKTepa;

OreHka «XOpOIIO» CTaBUTCS, €CIIM U3JI0’KEHHE TMOIYUYE€HHBIX 3HAaHUHM B MUCBMEHHOH (opme
MIOJIHOE, B COOTBETCTBUU C TpeOOBaHMUSIMM y4eOHOH mporpammbl; 00OCHOBAHHOCTH JIEUCTBUH,
HETOYHOCTb B  (OPMYJIHMPOBKE BBIBOJAOB; JIONYCKAIOTCS  OTAEIbHBbIE HE3HAUUTENIbHBIC
BBIUMCJIUTENbHBIE OMMOKK; B OpraHU3aluy MPAKTUYECKON U CaMOCTOSITENIbHON NeATeIbHOCTH
BO3MOYKHa HeOOoJIbIIIast MOMOILb IIPENo/iaBaTels;

OrneHka «yJ0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU M3JI0KEHUE MOJTyYEHHBIX 3HAHUN HEIOJIHOE,
OIHAKO 3TO HE MPEMATCTBYET OCBOEHHUIO IIOCIEAYIOLIET0 IPOrpaMMHOIO MaTepuana;
JIOTTYCKalOTCS OTAENIbHbIE CYIIECTBEHHbIE OMIMOKH, UCTIPaBIsieMble C IIOMOIIBIO TIPETo1aBaTess;
UMEIOTCA 3aTpYAHEHUS P 000CHOBAHUU JEHCTBUI U (POPMYTUPOBKE BHIBOJOB; HEAOCTATOUHAS
CaMOCTOSITENIBHOCTh B~ IPAKTHMUECKOM  JAEATEIbHOCTM W BBINOJIHEHMHM  3a/laHui
BOCIIPOM3BOSAIIIETO XapaKTepa;

OrneHka «HEY0BIETBOPUTEIIBHO» CTABUTCS B TOM Cllydae, U3JI0KEHUE y4eOHOro MaTepuasia
HEMoJIHOe, OeCCHCTEMHOE; HMEIOTCS CYIIECTBEHHbIE OLIMOKM, KOTOpbIE YydJalluiics He B
COCTOSTHUU HCIIPAaBUTh Ja’ke C MOMOIIbIO MPENoiaBaTelis; HEyMeHNEe MPOU3BOAUTh MPOCTeHIIne



oncpanv CUHTC3a U aHAJIM3a, ACIATh 06061L[€HI/ISI " BBIBOJIbI, OPTaHU30BLIBATH IMTPAKTUUCCKYIO U
CaMOCTOATCIBbHYIO ACATCIBHOCTD,

Oyenka ymeruil pewams 3a0ayu

Ouenka "OTIMYHO" CTAaBUTCS B TOM Cllydae, €CJIU: B JIOTUYECKOM PACCYXICHUH U PEIICHUU
HET OIMOO0K, 3a7a4a pelieHa paluOHAILHBIM CIIOCOOOM;

OlleHKa «XOpOIII0» CTaBUTCS, €CJIM B JIOTHYECKOM PACCYKIEHWHW W pEHICHUU HET
CYIIIECTBEHHBIX OIIMOOK, HO 3aJlaya peIIieHa HepallMoOHaIbHBIM CIIOCOOOM HIIU JOIMYIIEHO HE
0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK;

OLeHKa «yIOBIETBOPUTEIBHO» CTABUTCS, €CJIM B JIOTHYECKOM PACCYXKICHUH HET
CYIIIECTBEHHBIX OIMMOOK, HO JIOMYIIEHA CYIIIECTBEHHAs OIIMOKA B MATEMaTHYECKUX pacuérax;

OlLieHKa «HEYIOBJIETBOPUTEIBHO» CTAaBUTCA B TOM CIlydae, €CJIM MUMEIOTCSl CYIIECTBEHHbIC
OIMOKH B JIOTHYECKOM PACCYKICHUHU U B PEIICHUU;

Oyenka 3a ycmuulii omeem

Onenka "oTIMYHO" CTaBUTCS B TOM CIIy4ae, €CJIM: IOJHO PACKPBITO COJEpKaHUE MaTepuaa
B 00BeME MPEAyCMOTPEHHOM MPOTrpaMMON M Y4EOHHUKOM; H3JIOKEH MaTepuan IpaMOTHBIM
S3bIKOM B OINPEACIICHHOW  JIOTUYECKOM  IOCIEAOBATEIbHOCTH, TOYHO  HCIOJb3YS
MaTeMaTUYECKyI0 TEPMHHOJIOTHIO U CHMBOJIHMKY; MPAaBUIBHO BBIIOJHEHBI PUCYHKH, YEPTEXKHU,
rpaduKy, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMCHHE WJUIFOCTPUPOBATh TEOPETHUYECKUE
MOJIOKEHUS KOHKPETHBIMHU TMPUMEPAMU; MPOJEMOHCTPUPOBAHO YCBOGHUE paHEe M3YyYCHHBIX
COIYTCTBYIOIIUX BOMPOCOB, C(HOPMHPOBAHHOCTL W YCTOMYMBOCTH HCIOJB3YEMBIX TIPH
00paboTke yMEHMII U HaBBIKOB; OTBETBHl CaMOCTOSITENIBHO 0€3 HAaBOJSIIMX BOIPOCOB
MpPEnoiaBaTesii; BO3MOXHBI OJHA — JBE HETOYHOCTH TMPU OCBEIICHUH BTOPOCTEIICHHBIX
BONPOCOB WJIM B BBIKIQJKaX, KOTOpbIE OOYYAIOIIMHCA JIErKO HCHpPaBUI MO 3aMEYaHHIO
MIPEMNo/1aBaTelis;

OreHKa «XOpPOIIO» CTaBUTCS, €CIU: OTBET YJIOBJIETBOPSET B OCHOBHOM TpPEOOBAHUSM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM HMEET OJUH M3 HEJOCTATKOB: B W3JIOKCHUHU JIOMYIIECHBI
HeOOoJIbIINe MTPOOEITbI, HE NCKA3UBIINE MATEMAaTHYECKOE CO/IEPKaHNE OTBETA; JOMYIIEHBI OANH —
JIBa HEJIOYETa MPHU OCBEIICHHH OCHOBHOT'O COJEP)KAHHS OTBETA, UCIPABJICHHBIC 10 3aMEYaHHIO
mpenojaBaTens; JAONYIIeHbl omnbka win Oojee ABYX HEJOYETOB TIPU  OCBELIEHUU
BTOPOCTETICHHBIX BOINPOCOB WM BBIKJIAJKAX, JIETKO HCIPaBIEHHBIE II0 3aMEYaHHIO
MpenoaBaTens;

OlLieHKa «yIOBJIETBOPUTEIHHO» CTABUTCS, €CJIM: HETOJHO W HEMOCIEA0BATEIbHO PACKPBITO
coJlep’kaHHEe MaTepHualia, HO MOKa3aHOo o0lllee MOHWMaHUE BOIMPOCa U MPOAEMOHCTPUPOBAHBI
YMEHUs, JOCTAaTOYHBIC IJisl JAJTbHEHIIEro yYCBOCHHS MaTepHasia, UMEIHNCh 3aTpyIHEHUS WU
JIOTIYIIIEHBI OLTMOKH B ONPEAETICHUH MOHATUH, UCIIONIb30BAaHUH MAaTEeMaTHYECKOM TEPMUHOJIOTHH,
YepTekKax, BBIKIAJKaxX, HCIpaBICHHBIE TMOCIAE HECKOJbKHX  HABOJAIIMX  BOIPOCOB
mpenoaaBarens; o0yJaroluics He CIpPaBUICS ¢ MPUMEHEHHE TEOPHH B HOBOW CHUTYaIlUU MPHU
BBITIOJITHCHUHM TIPAKTUYECKOTO 3a/JaHMs, HO BBIMOJHUJ 3aJlaHus 00s3aTeIIbHOTO YPOBHS
CJIOKHOCTH TI0 JAHHOW TeMe; MPU 3HAHUU TEOPETUUYECKOr0 MaTepHasa BeISIBICHA HEJOCTaTOUHAs
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB

OreHKa «HEYTOBIETBOPUTEIBHOY» CTAaBUTCS B TOM Ciydae, €CId HE PACKPBHITO OCHOBHOE
cojiepaHue y4eOHOro Marepuana, OOHApYy)KEeHO HE3HAHWE WM HETOHWMAaHHE OOJbIEH WIN
Haubosee BaXKHOM 4yacTh y4eOHOTO MaTepuaia; AOMYIIEHbI OITUOKU B OMpPENEICHUH TOHSATHUH,
P MCIOJIb30BAHUN MAaTeMaTHICCKOW TEPMUHOJIOTHH, B PUCYHKaX, YePTeKax WM rpadukax, B
BBIKJIQJIKaX, KOTOPBIE HE HCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIUX BOMPOCAX MPEToaaBaTers.



KoHTpo/IbHO — 011eHOYHBbIE CPeICTBA
1 cemectp

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

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

Haiinure:

a) CyMMY BEKTOPOB IOJIb3YSCh MPAaBUJIAMHU TPEYTOJIbHUKA U TapaJliesiorpaMma;
0) pa3HOCTb BEKTOPOB;
B) BBIIIOJIHUTH YMHOKCHHE KaXKI0TO BeKTOpa Ha umucia 2; -3; 0,5;
[TocTpoiiTe cyMMy BEKTOPOB, MOJIb3YSCh MPABHIIOM MHOTOYTOJIbHUKA
Haiinure cymmy BEKTOPOB, I1OJIB3YACH IPABUIIOM IapAJLICIICIIUIIEAA

2

3

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

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

Ipaxmuueckas paboma Ne 2. « CxansapHoe npoussedenie 6eKmoposy

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

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

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

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

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

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

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

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

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

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

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

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

Ipaxmuuecxas paboma Ne 3 «/leticmeusi co cmenensimu u KOPHAMUY

1. Beraucaurs:

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

6) 3-16 2.
2. YHOpOoCTUTh:
1 1

a) a?-a*;



3. Cokpatuts Apo0b:
1

_Ey2
2) x15x :
x2 -5
1
a’ -4
0) )
a-16

4. Pemnth ypaBHEHUE:

a) 81'=43;
6) 252x+l — 5—3x—1 .
5. Haiitu 3HaYeHUE MPOU3BEIACHHMS:

4\/6+@-4\/6—@ .

6. YnpocTuTh BEIpaXKEHHE:
05 15
a 8 36
a%56%5 16 a%® +6%° | 4% g%

Ipaxmuueckas paboma Ne 4. « Ceoticmea n02apu@mosy

1. Breruncanrts:
logs 243;
0) logy5 1;
B) 1g0,0001;
r) logs 375 — logs 3.
logs 36
) logs 6

2. Haiigure X, ecmu logx = 4loga + 2log b? — log 2c.
3. MW3BectHo, uto logg 42 = b, Haiigure logg 7.

4.  VYnopocTuTte BbIpa)KE€HUE, MOJIb3YSICh OCHOBHBIM JIOTAPU(PMUUIECKIM TOXKIECTBOM
8log8 0,5 4log2 6 1Olg 5-2
H H .

5. Iponorapudmupyiite nmo ocnoanuro 10 (a>0, b>0)
x = a’b3.

OCHOBBI TPUTOHOMETPHH.

Ipaxmuueckas paboma Ne 5. «OnpedeneHue cunyca, KOCUHYCca U maH2enca yauay




BapuaHr |

1.[3) lar npamoyronbumii Tpeyroaseuxk MNK, ZN = 90°. Haittn
CHMHYC, KOCHHYC ¥ TaHreHc yrjgoB M u K, ecaim KN = 6 cm,
KM =10 cm.

HaiiTn Bce yribl, Ha KOTOPHEIe HYXKHO MOBepHYTH Touky P (1; 0), uro-
6B MOJMYUYHUTH TOYKY A (2—3).

2.{3] A(@1; 0). 3.A(-g; g)

N306pasuTh Ha €AUHHUYHON OKPYMHOCTH TOUKH, IOJYYEeHHBIE IOBO-
potoM Toukm P(1; 0) ma yron a (4—6).

4.[1] sino = 0,25. 5.[1] cosa = -0,7. 6. (5] sin(x=i2_2—.
Hcnonp3ys KalbKyJIATODP, HAUTH KOODAHMHATHI TOYKH €JUHHYHOH

OKPYXHOCTH, MOJY4YeHHOI moBoporoMm Toukn P(1; 0) Ha yrona
(7—9).

7.[2] o= 86°. 8.[2] o= 2,2n. 9.2] o =3,1.

3anucaths Bce YyIJibl M3 IIpoMeXyTKa [-2n; 2n], Ha KOTOpBIe HYXEHO
nmoBepHYTH TOUuKy P (1; 0), uTo6b1 monyuute Touky P, (10—12).

IO.IZ]sina:g. 11.|Z]cosoc=—%. 12.sina=—§.
CpaBHUTL yHucia (13—14).

13. @ sinl1,3 u sin1,5. 14. @ cos2 u cos 2,4.

HaiiTr 3HauyeHue BeIpaskeHus (15—18).

15. [4] sin%+cos%. 16. E{]cos(—n)-sin%‘.
17.@sin%+cos(—%). 18.@sin(—3?n)+cos§.

IIpakmuueckas paboma Ne 6. « Ynpowenue mpueconomempuyeckux blpaxceHuii»

1.  YupocTuts 10 4MCIOBOrO OTBETA
7cos’ a -5
7sin®a -2
2.  YIpOCTHTB [0 YMCIOBOTO OTBETA
g 1- ctg’a

1-tg°a ciga
3. Beruncnuts

|1+ tg13°) + (1-tg13°) |- cos13
4, Beruncnuts

LT 23T . .57 2 I
SIN® —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

5. Brrauciautb

cos (Zarctg (—1)+2arcsin (—%D



6.

Brrauciautb

arcsin % —arc COS(—@) +arctg (—\/g)

[pakxmuueckasa paboma Ne 7. @opmyibl crodiceHus U 080UHO20 V2uay

BapuaHr |

Buumcaute 6€3 nomMomu Tabsinn M MHKpokanbkyasTopa (1—5).
1.[1] sin42°30' cos47°30’ + sin47°30’ cos 42°30".
2.[1] cos27° cos 18° — sin 27° sin 18°,

. 2n n 2n . X
3.[2] sin =% cos — - cos == sin —.

4n br 4n on g 8 * ‘gE
4.@cos—-—cos——+ sin — sin —. 5.@———.
9 18 9 18 n , =
-y e

6.

Haittu sin 2a, ecom 90° < o < 180°, sina = 1%
A
7. YIIPOCTUTD BBIPAKEHUE:

cos? 20 + 4sin? o cos? 0.
1+ cos20 + sin2a

cost + sino

[paxmuueckas paboma Ne 8. « Popmyavl npusedenus

BorumesnTs ¢ noMoums0 ¢Gopmys npusegerusa (1—2).
1.[2] cos 815° + sin 210° + tg 420°.
2.[8) sin 13% — cos 117 4 ctg 11X,

6 6 4
3.@ OnpezenuTh 3HAK YHCJIOBOTO BHEIPAXKEHUS
sin100° cos 200° tg300°
sinl :

CpaBHuTh umcna (4—6).
4.(2] sin 500° u cos 600°. 5.[3] sin 5,31 u cos4,3n.
6.[4] sin12 u cos 13.

YnpocTuTh BeIpajkeHMe ¥ HAWTH ero yucsoBoe 3HayeHue (7—8).

sin(o - )~ coe(%-a)

7.[6] mpm o = 2%,
cos(ot - )+ sin(s—;--a)
sln(wT"—a) + cos(Tn + o)

8.[6] npu o = 28,

cos(%-& a] - sin(o — m)



DOyHKIUHA

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

1. M306pa3uts 5cku3 rpaduka pynkuuu Y = X,

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

c) CpaBHuTh uncna Y = (3, 2)_5 u.y= (3\/5)_5 :

2. Haiitn pynxmio, o6parayro Gpynkmun Y = —2X ‘|‘1; yKa3ath €€ 00JI1acTh ONPEACIICHUS U
MHOKECTBO 3HAYCHHIA.
3. Kakas pynkmus sBisercs Bo3pacTaromiei?

g U= 0,2"
by Y= 3
5\
8
g Y=2°
4. Haiinure o6nacte 3HaYeHUS PyHKIMH ) = 3" —6.
y (o)
b) (0;+oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpenenurte HanOOJNbIIIEE U3 YUCE.

,
, &)

) -4 -5 . 18 4. 2\73  r3)\?
6. CpaBuure uncna: a) 5,6 *u 567>; 0) (1;) ul; B) (5) u (5) .

. . 1
7. Haiinute KOOpAMHATHI TOUYEK NepecedeHus rpagukoB QyHKIMA y = 4* uy = "

8. Cpasuutb log;31 n logs30,9.
9. Cpasnuts ¢ HyneM ucio log, 3.

IIpakmuuecxas paboma Nel0 « Tpueonomempuueckue gyHxkyuuy

1. Haiiti o6nacte onpeneneHuss GpyHKIMH:
Bapmuanr 1 Bapuanr 2 Bapuanr 3 Bapuant 4



[

2X
2sinx -1

y=2sin*x y=SinX+X y:Xz+1+C%y=c05x—1

y=sinx+tgx V= y =~/COsX y =~/sinx

2. Haifti MHO>k€CTBO 3HaUCHUN (PYHKITUU:

y=1-2sinx Y =3—23ian:2cosx+5y=38inX+4
y=1-2sin’X y=2c08° X—1 y =3-2sin° X y = 2¢08* X +5

3. BoisscHUTD, SIBIISICTCS JIM TaHHAsS (PYHKIUS YETHOW UITM HEYETHOM:
y=sinx—x* y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+ cosx

y=x2+C0sX ¥ =COSTX y =2c08’ X+5y =

4. Tloctpoiite rpadux GyHKIUH:

y=3—2cosx ¥ =SINX+1y=2sinx+1 y =3c0SX -2

YpaBHeHUs] M HEPABEHCTBA

Ipakmuuyeckas paboma Ne 11. « UppayuonanvHule ypagueHus»

Pemrute ypaBuenue (1—12).

1.[4] Vx+3 = /5 - x. 2. 4] V1-x=x+1.
3.4 Vx+11=x-1. 4.4 Vx2 +x+4 = 4.
5.[6] V2x+1-Jx =1. 6.56] Vo-x -5+ x=2.
7.

9

Blvx-2+Jx+6=4. 8.[5] V2x+5~-Jx+6 =1.
.[5]v15-x +J3-x = 6.
10.[6] V5x-3-/2x-1=.3x-2.

IIpakmuueckasa paboma Ne 12 «Iloxkazamenvhvle ypasHenus u HEPABEeHCMBa»

1.  VYka3arb  NpOMEXYTOK,  KOTOPOMY  TPUHAQIJICKUT  KOpEHb  ypaBHEHHUs
1 0,4x-2
— =125
25
) m42]
b) |- 2;[]]
) (2:4]
d) o, 2]
X5 ax+l
2. VYkazartb IMPOMCEIKYTOK, KOTOPOMY IMPUHAJICIKUT KOPCHb ypaBHCHI/IH: 3 ° 3 = 1

a) [_ 4;_2]



b) (-2;-1)
[-1.0]
3

(1;2)

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

a [0;3]
)

b (-1;1)
[251
d (-2;0)
4,  Pemmre ypaBHenue. B oTBeTe yKaknuTe MEHBLINM KOPEHB!
6X2 22
32 - 685
5.  Pemmre ypaBHeHHE!

7.5 541 =2.57

6. Pemmure ypaBHeHue:

DR

1. Pemmre ypaBHeHue:
1 3-x x-1
6** _(E] +36 2 =246
8. VYka3zatb MMPOMEKYTOK, KOTOpOMY MPUHAIICIKUT KOpEHb YpPaBHCHHUS .
5X+2 _XZ .5X :O
3) [-25,-10]
b) [— 5', 0l
c) [0;2]
a  510]
9. Pemnre ypaBHeHHE:!

32X+5 _ 22X+7 + 32X+4 _ 22X+4 — 0

10. Pemmre ypaBHeHue:

3*-2.3-3=0

Ipakmuueckas paboma Ne 13 «Jloeapugpmuueckue ypagnenus u HepageHcmeay

Pemmre ypaBHeHus:

1
1. Iog(Y_X)S Z—E =0

2. log,x+log,9=3



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

4 X %X :5I0g514

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

X—3
7. |g(X2—3X)—|gK:O

|ng— Iog4 y=0
log,+log, y=1

Pemnts cucremy ypaBHEHUN: {

Hpaxmuueckas paboma Ne 14. «[Ipocmetiwiue mpuconomempuieckue YpagHeHusy

1. Beruuciure:

—

!
arccos % ATCCOS [ _ 1_] 2 arccos 1 + 3arccosO0.
2

arcsin(~1). 2arcsin { e ] - g arcsin 0,

o

2.  Pemmte ypaBHEHHE:
1 1
cosx=0,7; cosg =0; 2cos2x =/2; Ecosf =2

. . . 1, 2
sin X =0,35; smgz 1; 2sin3x = —1; Esmgz ”

tgx=5; tg4x=1; tg==—/3.
3

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

2cosx— 2=0

tg2x +1 =0

2c0s%X — 3cosx +1 =0

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

sin’x — 3cos?®x + 2sinxcosx =0

oakrownE

IIpaxkmuueckas paboma Ne 16. «Pemienne ypaBHeHHH pPa3I0KeHHEM Ha MHOKUTEIH»

1. IlpuBeaure ypaBHEHHUE K KBaJPaTHOMY OTHOCHUTEIHHO OJTHOW M3 TPUTOHOMETPHUUECKUX
(GyHKUUH 1 HAlTH €ro KOpHHU:

2y =1.

2sin®?x + sinx -3=0.

sin



2sin®?x + 3cosx = 0.

2. PeI_HI/ITe ypaBHCHI/Ie, pa3HO)KI/IB Ha MHO>XHUTCIIN €TO J'ICBYIO qacCThb.:
sinx — sin3x = 0.

3tgZx—J3tgx =0.

2 cemecTp
DJieMeHThl MATEMATHYECKOI0 AaHAIH3a

Ipaxmuyeckas paboma Ne 11 « Boiuucienue npouzso0HbIX»

1. Haiitu cootBetcTBrE Mexay GyHKIMEH U €€ TPOU3BOTHOM.
1. 2. 3. 4, 5. 6.
C X 1 1 1
X — _
\/_ sin? x 1_y2 | 1+ x?
7. 8. 9. 10. 11. 12.
eX arcsin x a.X SIN X 1 a.X Ina
1-x?
13. 14. 15. 16. 17. 18.
X" tgx |g X COSX 1 arccosx
24/x
19. 20. 21. 22. 23. 24.
1 1 Iyt | nx™t | log,x | —sinx
xIn10 X
25. 26. 27. 28. 29. 30.
arcctgx | 1 0 1 arctgx 1
1+ x2 cos? x X
31. 32. 33. 34. 35. 36.
COSX In X ctgx 1 ex 1
xIna x?
2.  ComocrtaBbTe QYHKIINHU €€ TPOU3BOTHYIO.
[IpousBoaHas
PynKums % 2x -2 CcosSxsinx cos(x+2)
Xo+ 1
sin(x + 2)
Inx
c0S°X
3. Brruucnure nponsBoaHyo QyHKINN:
X’ 6 X° 7 3
=—: y=X: y=—: y=7X": y=X"+5
y - y y 10 y y
5 3

=JX: y=4x°+3: y=6Jx+4: y=3"+—"F: y=—
y=vx; vy . y=6Jx+4; y N,



4 2
y:#;} y=x" y=——¢ ==LL;Y=?7‘

e Y x3 X
4, Brruucnure npousBoaHy0 QyHKIUN:
y 2Xx—3
a =
) 3—-2X
y 4
b =T
: (5-2x)’
y 1
C —_————
) 5—-2x
5.  BelumciuTe 3HaYEHHE NPOU3BOAHOM QyHKIHH Y = 2X-Inx—-x-In49 npu X =7
a 0 B r
13 15
0 - 2 —
6.  BelurcauTe NpOU3BOIHYIO CIOKHON QYHKITUH

y =sin® x-log, 5x

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

1
1.  Yriosoii kosdpuuuent kacaTenbHol K rpaguky GyHKIHH f(X) = 3 x3 — 2X B TouKe
¢ abcuuccoit X =1pasen:
a) -1,
2
-2=.
%) 3
6) 1;
1
r) -.
) 3
2.  YrioBoi KO3QPUIHEHT KacaTelabHOU K rpaduxy ¢byHKIMN
y= 2C0S2x—Sin4x B TOUKE C abcruccoi X 2% paBeH:
a) 8;
0) 2;
8) —2;
r)0
3. Haiitu TaHreHc yria HakJIOHA KacaTelbHON K rpauky GyHKImu Y = x* =1 B Touxe

4, Hana ¢pyHKIUSA f (X)Z 5+4x —3x°. Haiigute koopauHaThl TOUKM €€ rpaduka, B
KOTOPOH YII0BOM KO3(PGUIIMEHT KacaTeIbHOU K HEMY PaBeH -5.
5. K dysxmm Y =2 SIN X +3COS X nposenensr kacatemabie B TouKax ¢ abemuccamn
X = 1 37
1 X, = -~ SIBISIFOTCS JIM 3TU KacaTelbHbIE apauieIbHbIMU MPSIMBIMU?

2



2
6. Haiigure yrom Mexay KacaTelbHOH K rpaduky (yHKIUH f (X) =X~ —2X+93 &
TOUKe ¢ abciuccon Xo = 2 M OCBIO abcuucc.

7. Halitu MIHOBEHHYIO CKOPOCTh MATE€PUAIbHOM TOYKH JBHKYIIEHCS 110 3aKOHY
3 2
S(t)z 2t° +3t° —6t —1 8 moment Bpemenu t = 2
3 2
8. KacarensHas k rpaduky QyHKIUK f (x)= —2x° —12x° —23x—8 o6pazyer ¢
TOJOKUTENBHBIM HanpaBiIeHneM ocr aberuce yroa 45°. Haiigure KOOPAMHATHI TOUKH KACAHHSL.

2
9. KacarenpHas Kk rpaduky QYHKIMH y=(x—1) X mapamtensHa ocuOx, HO HeE
CoBIaaaeT ¢ Hel. HalinuTe KoopAMHATHI TOUKU KacaHUs.

a

0

B

r

[

1.4
3’27

)

[

1

3

_-_ij
27

)

(

i

77)

Ipakmuyeckas paboma Ne 19 «Hccnedosanue gpyHkyuu ¢ nomoussbo npou3so0HOLL.

Oyuknus y=f(x) 3a1ana rpadpukoM. YKaxuTe:
a) obnacTe onpeneneHus GpyHKINH;
0) npu Kakux 3HadeHusx X f(x)<-2;
B) IIPOMEKYTKH BO3PACTAHUS U TIPOMEKYTKU yObIBaHUS (PYHKIIHH,
I') B KaKUX TOYKax rpaduka kacareiabHble K HEMY MapajuieIbHbl OCH a0CIIUCC;
1) HanOoJIbIIICe Y HAUMEHbIIICE 3HAYCHHSI (PYHKIIUU.

o d cd d

2. Tloctpoiite rpaduxu GyHKIHIA
y=x>+6x°+9x ; y="1x-X.

Ipaxmuueckas paboma Ne 20 «ITocmpoenue epadurxos pyuxuuily

Jana Gynxius y = f(x) = x; —x%—3x+4.
1) Tlocrpoiite rpaduk dpyukimn y = f(X).
2) Ckombko KopHel nmeet ypasaenue f(X) = a, ae [—5 ;5 g]
3) Toctpoiite rpaduk pynknuu y = - f(X).

Ipaxmuuecxas paboma No 21 «Bvluucnenue unmezpanosy




—

2 773 1 9 3x+6
(x3+——\/x —1)dx; ( + +e dx;
J X 4x-1 cos?3x 4

8 e
Fx® =2 U 93 [EARELL Y S
0

X x+1 1x(1+nx)

4
| COSX__ . J‘x3 5% d:
3—sin®x

Ipaxmuueckasn paboma Ne 22 « Bviuucnenue niowaoeii ¢ ROMOWbIO UHMESPALIO8»

Hatinure momaas GUrypsl, OorpaHMueHHON JTMHUSIMU.

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

o~ w0 N

CraTuCcTHKA ¥ TeOpHs BEPOSATHOCTEH, KOMOMHATOPHKA

Ipaxmuueckas paboma Ne 23 «Ilepecmarno6xu, pasmewjerus u CO4emanuusiny
Buéepume 00U U3 apuanmoes omeema u auecume €20 8 IUCMOK € pe3yibmamamu.
1.CoyeTanusiMi HA3BIBAKTCA TAKHE COAHHEHHSH, KOTOPhIE COCTOAT M3:
DOasux ® TEX JKe N IMEeMEeHTOB M OTIHYAKTCA [APYr OT Apyra TOABKO MOPAJKOM HX
PacHOTOKEHHSL.
2) n HIEeMEHTOB, B3ATHIX HX JAaHHEIX M Paz/IHYHEIX 3JIEMEHTOB, H KOTOPhIE OTIHYAIOTCA ApYT OT
APYTa OO0 CaMHMH IEMEHTAMHA, JTHOO TOPAAKOM HX PaCIONOKEHHA.
3) n 371eMEHTOB, B3ATHIX H3 JAHHBIX M PasIHYHLIX JEMEHTOB, H KOTOPHIC OTIHYAOTCA ApYT OT
APYTa 00 KpaHHEH Mepe OHHM J/IEMEHTOM.
2.Pazmemenns 0003HaYAK0TCH:

1) Py 2)Ch 3) A%
3.Koau4gecTBo NepecTaHOBOK HAXOAHTCH N0 hopmye:
m! ' " m!
D (m-n)!n! 2)n!  3) (m—n)!

4. C%,C2, C3-aro:

1)BuroMuanpHbIe KO3hOHIHEHTEL.

2)Tabmna 3Havennii GHHOMHATBHBIX KO3(h(HIHEHTOB.
3)Dopmyia A8 pa310KEeHUs CTENEHH JIBY “WICHA.

Hpaxmuueckasn paboma Ne24 «Beposmuocmoy

1. Cxonbkumu crnoco0aMu MOKHO BBIOpaTh B Tpymime U3 25 CTYAEHTOB TpeX YelIOBEK Ha
TOPOJICKYI0 MaTEMaTUUYECKYIO OJIUMIINANy?

2. Cpenu 12 xonecHbIX map, 2 mapbel u3HOmeHbl. CioydaiiHBIM 00pa3oMm BeIOMparoTcs 4
KoJIeCHBbIE Mapbl. HaliTH BEpOSTHOCTH TOTO, YTO Cpei BEIOPAHHBIX HE MEHEe 3 HEM3HOIICHHBIX.

3. B Ttexnumueckoir maboparopum wuMeeTcs 6 THUPPOBBIX W 4 aAHAIOTOBBIX MPHOOpA.
BeposiTHOCTh Oommbku u3mepenus Uit mudposoro mpubopa pasna 0,95, ans ananoroso - 0,8.



W3mepenue MpoBOAUTCS CIIydailHO BBIOpaHHBIM npuOopoM. HaiiTu BepoATHOCTH OIMIMOOYHOTO
U3MEpEHNSI.

HpﬂMble H IIJIOCKOCTHU B MIPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapanienvHocmsb BPAMbBIX U RAOCKOCIEN)

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

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

IIpaxmuyeckas paboma Ne 26 «Ilocmpoenue ceuenuti»

1. [TocTpouts ceuenue terpasapa, npoxogsauiee yepe3 Toukn K, L u M, nexamux B
IJIOCKOCTSIX TPaHEH.

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

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

Ipaxmuyeckas paboma Ne27 «IlepneHOuxyasipHoCms NPIMbIX U NIOCKOCHEU»
1.Touka O — neHTp KBagpara co CTOpoHO# 4 cM; OS — 0Tpe30K, NEPIEHUKYIAPHBIN K
MJIOCKOCTH KBaJipaTa v paBHbIN 2 cM. Haiitu paccTosiHue OT TOUKU S 710 TOUKHU A.
2. Haknonnas AB nepecekaet minockocts P B Touke C; KOHIIBI €r0 OTCTOSAT OT INIOCKOCTH Ha
paccrosinuu 5 cM u 3 cMm, AC=7 cm, CB=4 cm. Haliaute 1uinHy NpoeKIMy HAKJIOHHOW Ha
IJIOCKOCTBIO.
3. I3 TOUKHM K MIIOCKOCTHU MPOBEACHBI IBE HaKJIOHHBIE. HaliiuTe AIMHBI HAaKJIOHHBIX, €CIIA OJIHA
U3 HUX Ha 26 cM OoJblle Ipyroi, a MpOoeKIMK HaKJIOHHBIX paBHbI 12 cM 1 40 cM.
4. HaiinuTe paccTosiHue OT cepeuHbl oTpe3ka AB /10 TJIOCKOCTH, HE IepeceKaroleil 3TOT
OTPE30K, €CIIU PACCTOSIHUE OT TOUeK A U B 710 mimockocTu paBHel 3,2 ¢cM U 5,3 cM.

MHOI‘OFpaHHl/IKH H KpyIJIbI€ T€J1Aa

Ipaxmuuecxas paboma Ne 28 «Ilpuzmar

3aoaua 1.

HaiinuTe miomaaps MOBEpPXHOCTH MPSMOIM MPU3MBI, B OCHOBAHUU KOTOPOH JIEKUT POoMO C
JTUaroHaJIs MU, paBHbBIMU 25 1 60, 1 60KOBBIM peOpoMm, paBHBIM 25.

3aoaua 2.

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

3aoaua 3.

Haiinute OokxoBoe peOpOo NPaBUIBLHOW YETBIPEXYTOJNBHON TMPU3MBI, €CIH CTOpOHa €e
OCHOBaHMS paBHa 15, a muiomaabs noBepxXHOCTH paBHa 930



3aoaua 4.

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

3adaua 5.

Haiinute mnnomans OOKOBOW IOBEPXHOCTH MPABWIBHOM IIECTUYTOJbHOM IPHU3MBI,
OMKMCAHHOM OKOJIO IMIMHIPA, paguyc ocHoBaHus KoToporo paBeH 0,03, a BoicoTa paBHa 1.

3aoaua 6.
OcHoBaHMe TUPaMUJIbI — MPSIMOYTOJIBHUK CO CTOPOHAMHU 6 M U 8 M, a BBICOTa MUPAMUbI paBHA
MOJIOBUHE TMaroHanu ocHoBanus. Haliaure 00bEM mupaMuIbl.

3aoaua 1.
B mpaBunpHON yced€HHOM 4eThIpEXYTosibHOM nupaMuae o0béM paBeH 430 cm3, BricOTa paBHA
10 M 1 cTropoHa OAHOTO OCHOBaHUs 8 M. OnpenenuTe CTOPOHY IPYroro OCHOBAHHSL.

Ilpaxmuueckasn paboma Ne 29 «Ilupamuoar

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

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

BBICOTA paBHA 5 cM, a anodema 4 cM.

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

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

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

6. B mpaBuibHON yced€HHON 4eThIPEXYroibHOM nmupamuae 06béM pasen 430 cm3, BbICOTa paBHA
10 M u cTopoHa ojiHOTO OCHOBaHUs 8 M. OnpeenuTe CTOPOHY APYrOoro OCHOBAHUS.

IIpakmuuecxas paboma Ne 30 «L{ununop»

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

2. JlnmrHa OKPY>KHOCTH OCHOBaHUsS IUIUHApPA paBHa 1. [1nomans 60KOBOM MOBEPXHOCTH
paBHa 13. Halingute BbICOTY IMIIMHApA.

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

4. JllnHa OKpY)KHOCTH OCHOBaHHMSI LMIMHApa paBHa 3, BbicoTa paBHa 6. Haiimute
I0IaAb OOKOBOM MOBEPXHOCTH IIMIIMH/IPA.

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

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

Hpaxmuueckas paboma Ne 31 «Kouycy

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

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

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



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

Yemuwi onpoc
1 cemectp
Koopaunatbl 1 BEeKTOPbBI

OrnpeziesieHre BEKTOpA.

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

Kaxoil BeKTOp Ha3bIBaeTCs HYJIEBBIM ?

wCoNOThwWNE

Kaxoit BekTop Ha3bIBaeTCsl €AMHUIHBIM?

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

12. IIpusnak nepneHMKyISPHOCTH BEKTOPOB

Yuciia v BbIPAKEHUA

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

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

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

o0o3Hauaercs?

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

. Kakue oObikHOBEHHBIE poOU 00palaoTcs B KOHEUHbIE IECITUYHbBIE?

. Kakue 0ObIKHOBEHHBIE JPOOH BBIPAKAIOTCS TOJBKO MPUOIMKEHHBIMU JECSITUUHBIMU?

. Kakue necsatuunble 1poOu Ha3bIBAIOTCS OECKOHEUHBIMU NEPUOTNYECKUMU?

. Uro Ha3bIBaeTCs NEPUOAOM OECKOHEUHON MEPUOANYECKOM 1eCATUYHON ApoOu?

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

3aMnMChIBAIOTCA?

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

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

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

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

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

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

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

17. Yto moHNMAaeTCs 1101 a0COIIOTHON BEIUYNHON NEHCTBUTEIILHOrO uncia’?

©O© 00 3N L

OCHOBBI TPUTOHOMETPHH
1. Yro Ha3pIBaeTCs €AMHUYHON OKPY>KHOCTHI0? EMUHUYHBIM paanycom?
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12.
13.
14.
15.
16.
17.
18.
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0.

Kaxkue nanpaBneHus moBOpOTa EAMHUYHOTO Pauyca U3BECTHBI?
B kakux equHHUIIAX U3MEpSIETCs Yol MOBOPOTAa EAUHUYHOTO paguyca’?

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

paaua ?

CdopmynupoBarh npaBuia MepeBoJa U3 TpagyCHOW Mephl yria B paJHaHHYI0 Mepy H

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

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

X=a, Sin X=a.

DOyHKIUHA

Kak HaiiTu KoOopAMHATHI BEpUIMHBI 1apadoIbl?

Ot yero 3aBUCUT HalpaBlieHHE BETBEl napabosbl?

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

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

Yro HazpIBaeTCs 00J1aCThbIO onpeencHust QyHKIu?

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

Kakast ¢pyHKIMSs Ha3pIBaeTCS MOKA3aTEILHON?

KakoBa o65acTb onpeneneHus noka3arenbHol GyHKun?

Kakumu cBoMicTBaAMU MOKET 00J1a1aTh (PyHKITHS?

JaiiTe onpenenenre Bo3pacTaromiei, yobiBaromen GyHKIUY.

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

CsaoticTBa norapupmuyeckoit pynkuuu npu 0 <a <lI;

OcHoBHBIE IpeoOpa3oBaHus rpaduKoB JorapuGMuyeckoit GyHKINH.

YpaBHeHus1 1 HepaBeHCTBA

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

JIs Bcex 1n moka3ateieii CBOMCTBa OJUHAKOBHI?

Kaxk na3piBaeTcs orneparus HaX0X/I€HUS CTETICHENH?

Yro Takoe jgorapupm?

[lepeuncnuTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

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

2 cemecTp

Jj1eMeHThI MAaTEMATHYECKOI0 aHAIH3A
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Uto Ha3bIBaE€TCS MPUpPALICHUEM apryMeHTa?

Uro Ha3pIBaeTCs NpUpaLIeHUEM (QYHKIUHU B TOUKE X,?

Kaxkast pyHkmus Ha3pIBaeTCsS HEMPEPHIBHOW B TOUKE?

B kakom ciyyae B JaHHOM Touke (YyHKLUS TEPIHUT Pa3phiB?

JaiiTe onpeneneHue Nporu3BOAHON (DYHKIIMH B TOUKE.

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

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

Uro Ha3wiBaeTcs nuddepeHmpoBaHuemM?

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

IIPOU3BOJIHOM IO OMPEIETICHUIO

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

UYro xapakTepusyeT Npou3BoAHast QYHKIUU B TOUKe?

YpaBHeHUE KacaTelbHOU K TpaduKy (yHKIIHH.

HazoBuTe reomeTpudeckuii CMbICI TPOU3BOIHON (DYHKIIUU.

Cdhopmynupyiite anropuTM HCCIEIOBAHUS HENPEPHIBHOW (YHKIMH HAa MOHOTOHHOCTH U
KCTPEMYMBI.

HccnenoBanne GyHKIIMHA HAa MOHOTOHHOCTb.

Touku skcTpemMyma GYHKIIUN U UX OTHICKaHHE.

Uto Ha3bpIBaeTCs IEPBOOOPA3HOM?

Kak ynTaercsi OCHOBHOE CBOMCTBO IIEPBOOOPA3HO¥?

Kak MOXHO BBIYHUCIUTH IUIOMAAh KPUBOJIMHEHHOMN Tpareluy py MTOMOIIA HHTerpana?

Yrto Takoe onpeaeraeHHbIH nHTerpan?

Kaxosa ¢popmyna HeroTona-JleiiOnuma?

KakoBbl OCHOBHBIE CBOMCTBA OMPEACICHHOTO HHTErpaa?

Kak mpoBouTcs 3aMeHa MepeMEeHHON B ONPEACIICHHOM HHTErpae?

KakoBa ¢opmyna HHTErpupoBaHUs MO YaCTSAM B ONPEAEICHHOM UHTerpasue?

Kaxk Beruucnstorcst miomanu Guryp?

Kaxk BeruncnseTcs npoiIeHHBINH MyTh TPU MOMOIIIH ONPEAeICHHOTO HHTeTpana?

Kak Beruucnsiercss 00eM noTpeOIeHHOM dIIeKTPOIHEPTHH?

Yto Takoe HecOOCTBEHHBIH UHTETrpa?

CraTHCcTHKA H TeOpHs BEePOSITHOCTEH, KOMOMHATOPHKA

Yemy paBHO KOJIMYECTBO MEPECTAHOBOK M3 NPA3IMYHBIX AJIEMEHTOB?

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

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

[TepecTanoBku OKe pa3MENICHUSM UIIH COUETAHUSIM?

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

['eHepanibHast COBOKYITHOCTh U BEIOOPKA.

CrartucTrdeckoe pacnpeiesieHne BHIOOPKH.

[Tonuron u rucrorpamma.

CratucTidecKue XapakKTepUCTUKU BapUAITMOHHBIX PSIIOB.

O1eHKH TeHepATbHON COBOKYITHOCTH TI0 BEIOOPKE.

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

ITonsTue o IMPOBECPKEC CTATUCTUYCCKUX THUIIOTES.

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



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

Cdopmynupyiite onpeaenenre napauieIbHbIX IPSIMOIl U MJIOCKOCTH.

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

ChopmynupyiiTe onpeaeeHne CKPEMBAOIINXCS MPSIMBIX.

ChopmynupyiiTe onpeaeracHue napajiieIbHBIX TUIOCKOCTEH.

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

N

ok

MHoOrorpaHHMKM M KpyrJble Teja

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?

Yto Ha3BIBACTCS MPU3MO?

Uto Ha3pIBaeTCs MPSIMOYTOJIbHBIM Mapajlieienuneiom?

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

YTto Ha3bIBACTCS MTUPAMHUION?

Kak Berumcinsercst 00beM U IIoaab MOBEPXHOCTH MTUPAMHUIBI?

Yto Ha3BIBACTCS IUIHMHAPOM?

Kak Bbrumcisercst 00beM U II0AAb TOBEPXHOCTH IIMIHHApA?

©CoNoORWNE

I/ICTOPI/IH MaTeMaTuKd. MeToabl MAaTEMATUKH

1. Uctopust MmaTeMaTHKH.
2. MeTopl MaTeMaTHKU

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

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

OCHOBBI TPUTOHOMETPHH

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



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

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

I/IHTera.TI H €ro NIpUMECHCHUE

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

CraTucTHKA U TEeoOpus BQPOHTHOCTeﬁ, KOMﬁHHaTOPI/IKa

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



OueHnouHble MaTepuaJabl arrecTanuu no aucuuniaude [1/1.1 Marematuka

JuddepeHupoBaHHBIN 3a4eT

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

CoNoOR~WN

e S
N - O

=
W

DJeMeHTHl MaTeMaTHUECKOM JTOTHKH

CrerneHb ¢ paliOHAJIBHBIM M JICHCTBUTEIBHBIM ITOKa3aTeIeM

Apudmernueckuii KOpeHb HATYpaJbHOM cTeneHu Jlorapugmol

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

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

Jlorapudmuueckas GyHKIIMsS, €e CBOHCTBA U rpaduK

. O61ue cBoiicTBa TpUroHoMeTpuueckux Gpynkuuii Jlorapudpmuueckre ypaBHeHus
. JlJorapudmuyeckue HepaBeHCTBa

. Iloka3aTenbHbIe ypaBHEHUS

. ITokazaTenbHbIe HEpAaBEHCTBA

. IppanyoHanbHbIEe ypaBHEHUS

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

3 1

3 z 3
Al. Buinonnure meiictusa: 6¢7 + 4(c’) .
3 6 6 3
1) 707 2) 70c7 3) 107 4) 10¢7
A2. Bouuciure: 3/0,064 - 125 .
1) 0,002 2) 2 3) 5,4 4) 4

A3. Beruucaure: logy,45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4, Kakoe u3 cneayiouinx YMcea BXOAUT B MHOXECTBO 3HAYCHHH

byrkumn y = (5)" - 32

1) —12 2) —2 3).=3 4) —4
AS5. Pewuure HepaBeHCTBO 3x(x-3) =0
¢ P X+ 3 ’

1) (—oo; —=3) v [0; 5] 3) (—o0; =3) v [5; +0o0)

2) (—3; 0) v (5; +o0) 4) (—3; 0] v [5; +o0)
A6. Pemnte HepaBeHCTBO 83% < 24x + 15,

1) (—o0; —15] 3) [3; +o0)

2) (—oo; 3] 4) [—15; +o0)

A 7 Ha pucyHke usobpaxe-
Hbl rpadukn GyHKUHK y = AX)
U y = g(x), onpeneneHHbIX Ha
npoMexytke [—4; 6]. Ykaxwure
BCE 3HAYEHHA apryMeHTra, s
KOTOPBIX BBIMOJHAETCH HEpPaBEH-
ctBo fix) < g(x).

1) [—4; —1] v [4; 6]

2) [—1; 6]

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

4) (—1, 6)

X
A 8 . Peuiure ypaBHeHue cosy = 5.
D (—1)'n+4nn, ne Z
2) (D"t + nn, ne Z

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

3) #4n + 2nn, ne Z
4) +n + 8nn, ne Z .

OObexT [Toka3arenu oueHuBaHus Ouetika YpoBeHb
OLICHKHU pe3yabTaToOB 00Y4YEHUs pe3yabTaToOB 00y4EHUs
MeHee 5 6amioB «HeynoBneTBOpUTEIBHO» Husknii ypoBeHb
. 6 — 5 6amnoB «Y IOBIIETBOPUTEIBLHO) IToporosslii ypoBEHb
OO6yuarommiics =
8 — 7 GayoB «Xopomo» I1oBBIITIEHHBIN YPOBEHB
10 — 9 GamnoB «OTINIHO Bricoknii ypoBeHb

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

CojeprkaHue MIKaJIbl OIICHUBAHUS
DJIeMEHTEI
olieHMBaHMs | HeynoBneTBOpUTENbHO| Y TOBIETBOPUTEIHHO Xoporio OT1nuyHO
CoOTBETCTBHE
OTBETOB ITomHOE
3HauYNTEIbLHBIE He3naunrensHel ITonHoe
dbopMynupoBKa HECOOTBETCTBHE I10
HOFpeHIHOCTI/I c HOFpeHIHOCTI/I COOTBCTCTBUC
M BOIIPOCOB BCEM BOTIPOCaM
(3amaHuit)
CtpykTypa, [TonHoE 3HAYUTENbHOE HesnauutensHo | CooTBeTcTBHE




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

HAy4YHBIX cdep

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

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

Anzebpa u nauana ananusa

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

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

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

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

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

CrenenHast GyHKIHUS, CBOHCTBA U TpaduK.

[TokazarenpHas GyHKIHS, CBOWCTBA U TpadUK.

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

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

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

Pemmenue norapudmuueckux ypaBHeHHH BUIa Iog a XK= Iog a b

Perenue norapuMUIeCKUX ypaBHEHUHN BHIA |Oga x=b,

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

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

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

DopMyIIbI IPUBEICHUS.

@opMyIIbl CI0KEHUS U BBIYUTAHNUS CHHYCOB U KOCHHYCOB.

DopMyIIbl yIBOEHHUS.

@opMyJIbI TOJIOBUHHOIO YIJIA.

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

Penrenue ypasuenns COS X =a . Apkkocunyc.

Penienue ypaBHeHus: SiN X = a . Apkcunyc.

Pemenue ypaBHenusi tgX = a uCtgX = a.ApkranreHc. ApKKOTaHT€HC.

[Tpon3BoHas CTENEHHON PYHKIIMH

[IpaBuna muddepeHmpoBaHus

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

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yOpiBaHue QyHKINU.

DKCTpeMyMbl QYHKIUH.

[TepBooOpazHasi, npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX.

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

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

T'eomempuas

AKCHOMBI cTepeoMeTpur. B3anMHOe pacosioskeHue MpsiIMbIX B IIPOCTPAHCTBE.
[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

[lepnieHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

IIpu3Hak NeprneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.

Teopema o Tpéx nepneHAUKyYIsIpax.

Yrois Mexay NpsIMOH U IUIOCKOCTBIO.

VYron Mexay IIOCKOCTSIMHU.

IloHsATHE MHOTOIPAaHHUKA, €TI0 HIEMEHTBI.

VYkaxure BepHy0 HopMyiTy Ui HAX0KIACHUs 00bEMa MPSAMON IPU3MBI:

a)V =a-bev =a?2) V=S, -h

[IpsAsMOyYTroJIBbHBIN NTapajuIeNIeUIIE ], Er0 CBOMCTBA.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON U HAKIIOHHOW MTPHU3MBI.
[Tupamuna, ee anemenTsl. O6bEM U IUIOIIAb TOBEPXHOCTH TUPAMU/IBI.

[mmmaap, ero snemenTsl. OOBEM U TUIOMIAAb TOBEPXHOCTH IHIMHIIPA.

[TonsiTue BexkTOpa B IpocTpaHCTBE. PaBeHCTBO BeKTOpOB. ClIOXKEHHE M BBIYMTAHUE
BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCJIO.

KomnuianapHasie BeKTOpbI. Pa3noxeHne BeKTopa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
CkansipHO€ MTPOU3BEIEHNE BEKTOPOB.

VYTI10B MEX 1y NPAMBIMH U IUIOCKOCTSIMHU.

JIBrkenus. LleHTpanbHas, oceBas U 3epKalibHas cuMmeTpus. [lapauienbHblil IepeHoc.

Oobpaszey IK3ameHayuoOHHO20 dunema

JlambHEBOCTOYHBIHM rocy1apCTBEHHBIN YHUBEPCUTET MYTEH COOOIIEHHS

TK DK3aMeHalnoHHBIA OmeT Ne 1
Maremartuueckue u 0 TUCUUIUINHE
«Y TBEPKIAIO»
€CTECTBEHHOHAYYHbIE I 1. Maremaruka Tpencenarens LK

JUCLUTIIINHBI (KOMIIJIEKCHBIH 3K3aMeH) HalloceILKHHa EB
38.02.01 U0 o

2 cemecTp, DKOHOMUKA U OyXrajirepckuil yder (1o « » 20 ¢

2020-21 y4eOHblii ron OTpAaCIIsSIM) —

KOJI, Ha3BaHHe, IPO(IIIL/CHIeIHAII3aINs

1. Pemmte ypaBHenue 2 4+ 2% 42" =28,

2. Pemmte HepaBeHCTBO l0g(3(2x + 5) < logpz(x+ 1).

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




2. TectoBble 3aganus. OueHKa M0 pe3yJbTaTaM TECTHPOBAHUSA
2.1 TlpumepHble 3aaHUs TECTA:

log: 2
1. YropocTuTh BhIpaKCHHUE: |093 18- Iog 3 245

1) log .2
2) 0
3) 4

4y —log ;2

1\ 1
2. Pemmmts HepaBeHCTBOZ(Ej >§

(5;+oo)
—oo;5)

1)
2)

2 U
3. Vmpocruts Beipaxenue: 2 COS o7 cosa -1
(04
1) 2cos’ >

2) 2sin’ <
2
3) 2
4) 0
4. VYKaxuTe NPOMEXYTOK, KOTOPOMY NPUHAMIIEKHUT KOPEHb YPABHEHMUS:

log ,(x—-2)=3

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

1) (-0i-1)u[L+0)
2) (=oi-1]V(L+e0)
3) (=6i-1)u(L+0)
4) (1]

6. YIIpOCTUTB BBIpa)KEHUE: —

1) {a



2y 4fa?
1
3)%

1

4a2

7. Pemuts Hepasenctso: 109, (2x+3) > log (x—1)
1) (1)
2) (0;+)
3) (-41)
4) (—4; +oo)

4)

8. Pacmonoxure B mopsiaike BO3pacTaHUs BEIUYNHBI: a= Sin 20 , b = Sin 390o ,
c=sin370

1) a,b,c

2) &,C,b

3) C,a,b

4) b,c,a

9. CocraBuTh YypaBHEHHE KacaTelbHOW K Tpaduky QyHKIuU Y = 3x* —2X+1s Touke
x=-1.

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

10. B npsmoyromsaom mapamnenerunene ABCDABC D, yron ZBC B =55°,

Haiiti yron mexay npsiMpiMu ClB " AAi
1) 90°
2) 35°
3)55°
4)125°



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

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

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

CoJieprkaHue MIKaJIbl OLICHUBAHUS

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

HaYYHBIX cep




KauecTBO OTBETOB
Ha
JIOTIOJTHHUTEIIbHEIE
BOITPOCHI

Ha Bce
JIOTIOTHHUTEJILHBIE
BOITPOCHI
Mpeno/iaBaTelis
JTaHbI HCBEPHBIC
OTBETHI.

OTBeTH Ha
OOJIBIITYIO YaCTh
JIOTIOJIHUTEIbHEIX
BOITPOCOB
MPEno1aBaTelis
JIaHbI HEBEPHO.

1. Jlaubl
HETIOJIHbIe
OTBETHI HA

JIOTIOJTHUTEIbH
bI€ BOTIPOCHI
MpenoiaBareis

2. Jlan ogun
HEBEPHBII
OTBET Ha
JIOTIOJTHUTENBH
bI€ BOMPOCHI
npernoaaBaTens

JlaHbl BepHbIE
OTBETHI HA BCE
JIOTIOJTHUTEIbH
bI€ BOIIPOCHI
npernojaBaTesns

[Ipumeuanue: utororas oleHKa (GopMUpYeTCs Kak cpenHss apudMmeTHdeckas pe3yiabTaToB
3JIEMEHTOB OLICHUBAHUSI.




