MWUHUCTEPCTBO HAYKHU U BBICIIEr0 0Opa30BaHMs YTBEP)KI[EH A

Pocculickoli ®enepanun NMPOTOKOJIOM 3aceIaHusl MPHEMHOM

denepanbHOE TOCYAAPCTBEHHOE OFO/DKETHOE
Aep yaap A komuccuu ot 03 anpens 2023 roga
00pa3oBaTebHOE YUPEKICHHE

BBICILIETO 00pa30BaHUA
«BAMKAJBCKHAM T'OCYJIAPCTBEHHBIN
YHUBEPCHUTET»
(PI'BOY BO «BI'Y»)

[IporpamMa BCTYNUTEIBHOTO UCTIBITAHUSA

- 0 MaTeMAaTHKe JJIs TOCTYMAIONMX Ha 0a3e cpelHero ooiiero oopa3oBaHus;

- 110 MPUKJIaJHO# MaTemaTuke i noctynaronux Ha YI'CH 08.00.00, 09.00.00,
21.00.00, 35.00.00;

- 10 MaTeMaTHKe B JKOHOMHKe M yHpaBJjeHMH s noctynaromux Ha YI'CH
38.00.00

[TporpaMmma moaroToBlIeHA HA OCHOBE (peepaibHOTO rOCYAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa CPEAHETO OOIIEro 00pa3oBaHusl, CPEITHETO
npodeccronansrHoro oopaszosanus no YI'CH 08.00.00, 09.00.00, 21.00.00,
35.00.00; 38.00.00

Hpkyrck, 2023



HporpaMMa BCTYIIUTECJIBbHOI'O HCIIBITAHUA IJIA MOCTYNAKIITUX

Ha 0a3e cpeaHero oduero oopasoBaHus

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUSA

JlenumocTs 1enbix uncen. Jlenenue ¢ ocratkoM. Cpasnenus®. Pemenune 3amau
C LEJIOYUCIICHHBIMU HEU3BECTHBIMM.

Kommnekcueie uncna. ['eoMeTprueckass MHTEpOpETAlUs KOMIUIEKCHBIX YHCEN.
JlelicTBUTENbHAS W MHHUMAasi 4acTh, MOJYJb W APryMEHT KOMILUIEKCHOTO YHCIIA.
Anrebpanueckass U TPUTOHOMETpUUecKas (POpMbl 3alUCH KOMIUICKCHBIX YHCE].
ApudmeTndyeckue IEUCTBUS HAJ KOMIUIEKCHBIMU YMCIIaMH B pa3HbIX (popmax
3anucu. KoMIUIEKCHO CONpshKEHHbBIC Yucia. Bo3sedeHue 6 HamypaivbHy0 cmeneHs
(hopmyna Myaspa). Ocnosnas meopema aneeopeol.

MHorowieHbl OT OJHOW NEPEeMEHHOM. [[enMMocTh MHOTOWICHOB. [leneHue
MHOTOWICHOB C OCTaTKOM. PalMOHalibHbIE KOPHU MHOTOYJIEHOB C IEJIbIMU
koddpunmenramu. Cxema opnepa. Teopema besy. Uuciao kopHeil MHOrouJsieHa.
MHorouieHsl OT ABYX NepeMeHHbIX. DOPMYJIbl COKPAIIEHHOTO YMHOMXEHUS s
crapmiux creneHed. bunom HeroToHa. Muo2ounenbl om HeCKOIbKUX NepeMeHHbIX,
CUMMEMPUYECKUe MHO20UNEHbL.

Kopens crenenun n>1 u ero cBoiictBa. CTeneHb ¢ palluOHAILHBIM MTOKA3aTeJIEM
U ee cBoicTBa. [loHsATHE O CTENEHU C JIEUCTBUTEILHBIM TOKa3zaTeneM. CBOWCTBA
CTEIIEHU C JECUCTBUTEIILHBIM ITOKA3aTEIEM.

Jlorapudgm uymcna. OcHoBHOe Iorapupmudeckoe ToxAecTBO. Jlorapudm
IIPOU3BECHHUS, YACTHOI0, CTENICHU; [IEPEXO0J K HOBOMY OCHOBAHUIO. JI€CATUYHBIN U
HaATypaJbHBINA JOTapU(PMBI, YUCIIO e.

[IpeoGpa3oBanus BhIpaK€HUM, BKIIOYAIOMIUX apuPMETHYECKUe Oorepaluu, a
TaK)Ke OTepallii BO3BEACHUS B CTENICHB U JIOTapu(PMUpPOBaHHUS.

TPUT'OHOMETPUSA

CuHyc, KOCHHYC, TAHT€HC, KOTAHI'€HC MTPOU3BOJIbHOIO yriia. Pannannas mepa
yrna. CuHyc, KOCHUHYC, TaHT€HC M  KOTaHreHc 4yucia. (OCHOBHbIE
Tpuronomerpuueckue Ttoxzaectsa. dopmynbl npuseaeHus. CHHYC, KOCHHYC U
TAHFE€HC CYMMbl M Pa3HOCTH JByX yriioB. CHHYC M KOCHHYC ABONHOIO yrija.
@Dopmynvt nonosunnoco yena. llpeoOpa3zoBaHusi CyMMBI TPUTOHOMETPHUYECKHX
GyHKIIMA B NPOM3BENCHME W TPOM3BENCHHUS B CyMMY. Bbsipaoicenue
MPUSOHOMEMPULECKUX —PYHKYULL uYepe3 MAHESeHC NOJOBUHHO20 —apeyMeHmA.
[IpeoGpazoBaHus TPUTOHOMETPUUECKUX BHIPAKECHHIH.

[Ipocreiimme TPUTOHOMETPUYECKHUE YpaBHEHMUS. Pemenus
TPUTOHOMETPUYECKHX  YPAaBHEHUI. Illpocmetiwuue  mpuconomempuueckue
HepageHcmea.

ApKCHHYC, apKKOCUHYC, apPKTAHT'€HC, APKKOTAHT€HC YUCIIA.

OYHKINUN
Oyukuun. O0acTh OnpeeeHuss U MHOKECTBO 3HaueHui. ['papuk pyHKIMH.
[Toctpoenue rpadukoB (yHKIHHI, 3aJaHHBIX pa3IU4YHBIMU criocobamu. CBoiicTBa

1 KypcuBOM B TEKCTe BBINIENEH MATEpUall, KOTOPHIM MOIEKHUT H3YyYEHUIO, HO HE BKIIOYAeTCs B TpeOOBAHUS K yPOBHIO

TIOATOTOBKHY BBIITYCKHHUKOB.



(yHKUMHA:  MOHOTOHHOCTb, YETHOCTb M  HEYETHOCTh, MEPUOJUYHOCTb,
OrpaHUYeHHOCTh. IIpoMexxyTku Bo3pacTaHuss U yObIBaHUS, HauOOJbIIEe WU
HaMMEHbLIEE 3HAYEHUS, TOYKU HKCTpeMyMma (JOKaJIbHOIO MaKCUMyma H
MUHUMYMA). Bwinykiocme @yukyuu. ['papudeckas unrepnpetanus. [Ipumepsr
(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOLECCaX U SABJICHUSIX.

Cnoxnast pyHkums (komnosuuus (yHKuuii). BzaumHo obGparHbie QyHKIUU.
O6nacTp onpezaeneHus U 00J1acTh 3HaUeHU 00paTtHOil pyHkumu. I'paduk odpaTHOU
¢ynkuuu. Haxoxaenue GpyHKuuu, 0OpaTHOM TaHHOM.

CreneHHas (yHKLIHS C HaTypaJbHbIM MOKa3aTeJeM, €€ CBOMCTBA U rpaduk.
Bepmukanvruvie u copuzonmanvhvie acumnmomvl 2paguxos. I paguxu opobHo-
JIUHEUIHBIX DYHKYULL.

Tpuronomerpuueckue (yHKIHMH, UX CBOMCTBA M rpaduKu, MEPUOAUYHOCTD,
OCHOBHOW nepuoj. Oopammuvie mpuecoHomempuieckue @GyHKYuu, ux ceoucmea u
epaghuxu.

[TokazarenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U I'paduK.

Jlorapudmuueckas GyHKIMsI, €€ CBOWCTBA U rpaduK.

[IpeoGpazoBanus  rpaduKOB:  MapaieNbHbI  MEpPeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOpJAWHAT U CUMMETPHsI OTHOCHUTEIHHO Hayayla KOOpJUHAT,
CUMMETPHSI OTHOCUTENIBHO TPSIMOUN Y = X, pacmsoiceHue u cocamue 800.1b ocell
KOOpOuHam.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

[lonsiTue o mpenene mnocaegoBaTenbHOCTUH. CyllecTBOBaHME Mpejena
MOHOTOHHOW OTPaHUYEHHOW MTOCJIEI0BATENIBHOCTH. [[IMHA OKPYKHOCTH U ILIOIIAIb
Kpyra Kak TMpejensl  IocienoBareiabHOCTe. beckoHeuHo — yObIBaromias
reoMeTpuyecKass Tmporpeccus U €€ cymma. Teopemvl o  npedenax
nociredosamenvrocmel. Ilepexoo k npedenam 6 HepageHcmaax.

[lonsitue o HenpeprBHOCTU PYHKIMH. OCHOBHbIE Meopembl 0 HEeNnpepblGHbIX
DyHKYUX.

Ilonamue o npedene ¢ynkyuu 6 mouke. Illosedenue @yHkyul Ha
beckoneunocmu. Acumnmomul.

[TonsiTne o mpon3BoaHON (PyHKIHH, GU3HUIECKUI U TEOMETPUUYCCKUN CMBICT
MPOU3BOJHON. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. IIpomsBomHbIe
CyMMBI, PpPa3HOCTH, IIPOU3BEAECHUA U 4acTHOro. IIpom3BOgHBIE OCHOBHBIX
ANeMEeHTAapHbIX QYHKIMHA. [IpouzgooHvle crodicHol u oopamuoi @yHxkyuti. Bropas
npousBonHas. [IpumeHeHnMe mNPOM3BOAHOM K HCCIENOBaHUIO GYHKIUNA |
MOCTpOoeHUIo rpadukoB. Mcrnonp30BaHnue TPOU3BOJHBIX MTPU PEIICHUH YPABHEHHH U
HEPABEHCTB, TEKCTOBBIX, (DU3UYECKUX M TEOMETPUYECKHX 3a/1ad, HAXOXKICHHUH
HanOOJBIITNX U HAUMEHBIIINX 3HAYCHUH.

[Tnomans kpuBoMMHEHHON Tpanenun. [loHaTre 00 oNpeIeIECHHOM HHTETpaIe.
[lepBooGpa3znas. [lepBooOpazHbie aneMeHTapHbIX QyHKIUN. [IpaBuna BeraucieHus
nepBoodOpazubix. opmyna Herotona-Jleitbuua.

[Ipumepsl UCIIONB30BAaHHUS MPOU3BOAHOM [JII HAXOXKIACHHUS HAWIY4IIEro
pelIeHUs B IPUKJIAIHBIX 3aa4ax. Haxoxaenue ckopocTu i npouecca, 3aJaHHOTO
dbopmynoit unu rpaduxom. I[IpuMepbl NpuMeHeHHsT HHTerpajna B (U3MKE U
reomeTpun. Bropas npou3BojiHasi U ee (GU3NYECKUIN CMBICIL.



YPABHEHUSA U HEPABEHCTBA

Pemienrie  panMoOHanbHBIX,  TOKA3aTEJNbHBIX,  JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKMX YPABHEHHM M HEPABEHCTB. PemeHue uppanmoHaIbHBIX
YPaBHEHUU U HEPABEHCMS.

OCHOBHBIE  TIPUEMBI  pELICHUS CUCTEM  ypaBHEHUM:  IOACTaHOBKA,
anredpanyecKkoe CII0KEHHE, BBEJCHUE HOBBIX IMEPEMEHHBIX. PaBHOCHIBHOCTH
YpPaBHEHUM, HEPABEHCTB, CHUCTEM. PelieHue CHUCTEeM YpaBHEHUW C JIBYMs
HEU3BECTHbIMM (TpocTeiiie Tumbl). PelieHne cucTeM HEpPaBEHCTB C OJHOM
IIEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpegHeM apU(PMETUYECKOM U
CpEeHEM T'€OMETPUUYECKOM JIBYX YHUCEIL.

Hcnonw3oBanue CBOMCTB U IpauKoOB (HYHKIUN MPU PEIICHUH ypaBHEHUU U
HepaBeHCTB. Metoj uHTepBajioB. M3o00paxeHWe Ha KOOPAWHATHOM IJIOCKOCTH
MHO>KECTBA PEIIEHUN YPABHEHUU U HEPABEHCTB C JABYMS IEPEMEHHBIMH U UX
CUCTEM.

[IprMeHeHne MaTeEMaTUYECKUX METOI0B ISl PELICHUS COJIEP/KATENBHBIX 3a/1a4
U3 pa3IMYHBIX 00JlacTell HaykKu M NpakTUkd. MHTepmperamus pe3yibrara, yder
pEANTBHBIX OrPAaHUYECHUM.

JIEMEHTbl KOMBHUHATOPUKHU, CTATUCTUKHW U TEOPUU

BEPOSITHOCTEM

Tabnuunoe w  rTpaduyeckoe  TpeACTaBICHHE  JaHHBIX.  Huciosvie
Xapaxmepucmuku psi008 OaHHbIX.

[ToodyepenHplii W OJHOBPEMEHHBIA BHIOOP HECKOJIBKUX JJEMEHTOB U3
KOHEYHOTO MHOXecTBa. DOpMYITbI YUCIIa TEPECTAHOBOK, COUETAaHUH, pa3MEIIICHHI.
Pemenue xkomOuHaTopHbiX 3amad. @dopmyna OunHoma Hprorona. CaoiicTBa
OmHOMUATLHBIX K03 duimenToB. Tpeyronsuuk Ilackas.

DJeMeHTapHbBIE U CIIOKHBIE COOBITHS. PaccMoTpeHune ciydaeB U BEpOSTHOCTh
CYMMBI HECOBMECTHBIX COOBITHI, BEPOSATHOCTh IPOTHUBOIOIOKHOTO COOBITHS.
Ilonsamue o wue3zasucumocmu cobvimuil. Beposmunocms u cmamucmuyeckast
Yacmoma HACMynJieHust CoObIMusL.

I'EOMETPUA

I'eomeTpusi Ha MIIOCKOCTH

CBOWCTBO OWCCEKTPHCHl yria TPEyroiibHUKA. PerieHne TpeyroJbHUKOB.
Boluncnenue OucceKkTpuc, MeAuaH, BBICOT, PaJNYCOB BIHCAHHOM M ONHCAHHOMN
OKpyx)HOCTe. DopMynbl TUIOMAAN TpeyroiabHuKa: Gopmyna ['epoHa, BeIpakeHHE
IJIOUIAY TPEYTOJIbHUKA YEPE3 PAINYyC BIIMCAHHOW M ONIMCAHHOW OKPY>KHOCTEH.

Brruncnenue yrioB ¢ BEpIIMHON BHYTPU U BHE KPyTa, YIJIa MEXAY XOPIAOH U
KacaTeJIbHOM.

Teopema O mnpou3BeACHUH OTPE3KOB XOpA. TeopemMa O KacaTelabHOM H
cekyueil. Teopema 0 cyMMe KBaJpaTOB CTOPOH M JUArOHaJEH MapajuiesiorpaMmma

Brnmcannble W omnucaHHbIE MHOTOYrOJIbHUKM. (CBOWCTBA W MNPHU3HAKH
BIIMCAaHHBIX U ONKMCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTprueckne mecra TOYEK.

Pemiennie 3agad ¢ TNOMOIIBIO TEOMETPUUYECKUX MPEOOpa3oBaHUN U



F€OMETPUUECKUX MECT.
Teopema Yesvr u meopema Menenas.
Onaunc, eunepbona, napabona Kak ceomempuieckue Mecma moyex.
Hepaspewumocms kraccuueckux 3a0a4 Ha nocmpoeHue.

IIpsiMmble ¥ MIOCKOCTH B IPOCcTPaHCTBe. OCHOBHBIE MMOHATHS CTEPEOMETPUU
(Touka, mpsiMas, IUIOCKOCTb, IPOCTPAHCTBO). [lonamue 06 axcuomamuyeckom
cnocobe nocmpoenus: 2eoMempuu.

Ilepecekaromuecs, napajieabHbIC U CKPELIUBAIOIIUECS MIPSAMBIE. YTOII MEXIY
IpsAMBIMU B NpOocTpaHcTBe. llepneHaukyisapHocTs npsaMbIX. llapaminensHocTs U
NIEPIICHAUKYJIISIPHOCTB NPSAMOM U IJIOCKOCTH, IIPU3HAKU U CBOMCTBA. Teopema o Tpex
nepreHauKkyisapax. [lepneHaukynsap U HaKIOHHAsA K IUIOCKOCTH. YTOJ MEXIY
IIPSAMOU U TIIOCKOCTBIO.

[TapannenbHOCTD INIOCKOCTEN, IEPIICHAUKY JISIPHOCTD INIOCKOCTEN, IPU3HAKU U
CBOWCTBA. [|ByrpaHHbIN yroJ, JUHEWHBIM yrojl ABYIPAaHHOIO YIJa.

PaccTosiHus OT TOUKHM 10 IIIOCKOCTU. PaccTosiHue OT mpsiMOM 10 IJIOCKOCTH.
PaccrosHne wmexay napauieNbHBIMU — IUIOCKOCTAMH. PaccrositHue  Mexay
CKPEIIMBAKOLIIUMUCS TIPSIMBIMHU.

[TapamiensHOE npoekTpoBaHue. OpTOroHanbHOE MIPOEKTUPOBaHUE. [1101a0b
OpPMO2OHANLHOU NpOeKyuu MHO20y2obHuKd. V300paxkeHne NpOCTPaHCTBEHHBIX
buryp. Llenmpanvrnoe npoexmupoganue.

MHuororpannunku. BepuiuHbel, peOpa, rpaHu MHOTOTpaHHHKA. Pazeepmka.
MHnozoepannsie yenvl. Buinykavie mnozoepannuku. Teopema Jinepa.

[Ipu3ma, ee ocHoBaHus, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTb.
[Tpsimast m HakmonHas npusMma. [IpaBwibHas npusma. [apamienenunen. Kyo.

[Mupamuna, ee ocHOoBaHMEe, OOKOBBIE peOpa, BhICOTA, OOKOBask MOBEPXHOCTH.
TpeyronpHas nupamuaa. [IpapuisHas nupamuga. Y cedeHHas IUpaMua.

CummeTpuu B KyOe, B apaJUIeNICTIUIIC e, 8 npusme U nUpamuoe.

llonamue o cummempuu 6 npocmpaucmee (YeHmpaibHas, 0cesas,
3epKaibHas,).

Ceuenus MHOTOrpaHHUKOB. [locTpoeHue ceueHuii.

[IpencraBienne O MPaBWIBHBIX MHOTOTPAHHUKAaX (TETpa’zp, KyO, OKTajJp,
JTOAEKadAp U UKOCAIP).

Tena u nmoBepxHocTu BpameHus. [{imHIp U KOHYC. YCEUeHHBIM KOHYC.
OcHoBaHue, BBICOTA, OOKOBasi MOBEPXHOCTh, OOpasyromias, pasBeptka. (Ocegvie
ceuenusl u cevenusi napauieibHble OCHOBANHUIO.

lap u chepa, ux ceueHus. duiunc, eunepooia, napabona Kaxk ceweHus KoHycd.
Kacarenpnas mockocts K chepe. Coepa, snucannas 8 mmo2oepanHuk, cghepa,
ONUCAHHASL OKOJIO MHO202PAHHUKA.

Hununopuueckue u KOHUYeCKUe NOBEPXHOCTU.

O0beMbl TeJ1 W IUIOIIAAH WX MOBepXHOcTeil. [lonsamue 06 obveme mena.
Ommuouwenue 06vemo8 noO0OHbIX mel.

®opmynbsl o0beMa KyOa, mapajuiesnenunesa, npu3Mbl, WInHApPa. DopmyIibl
oO0bema mupamMuAbl U KoHyca. QopMynbl IUIOHIAAM MOBEPXHOCTEW LUIMHIpPA U
KoHnyca. @opmynbl o0beMa 1apa v miomaiau chepsl.

Koopaunatel m BekTOpbl. [leKapTOBBI KOOpPJMHATHI B MPOCTPAHCTBE.



dopMysia paccTOSHUSA MEXAY JByMs TOUKaMH. YpaBHEHHS cepbl u niockocmu.
Dopmyna paccmosnus om mouku 00 NI0CKOCHU.

Bexropsl. Monyns Bekrtopa. PaBeHCTBO BeKTOpOB. CIlOkKEHHE BEKTOPOB H
YMHOEHUE BEKTOPA HA YUCJO. YTOJ MeXAy BekTopamu. KoopanHatsl BEKTOpa.
CkamsspHoe mnpousBeneHue BeKTOpoB. KoimHeapHble BekTOpsl. Pasnmoxenue
BEKTOpAa II0 JBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMIIaHapHbIE BEKTOPBI.
PaznoxeHne no TpeM HEKOMILIAHAPHBIM BEKTOPAaM.

TPEBOBAHUSA K YPOBHIO TIOAI'OTOBKH BbIITYCKHHUKOB

B pesynvmame usyuenus mamemamuxu Ha RPOPUILHOM YpOBHE YUEHUK
00J11CeN

3HATH/TIOHUMATH>

e  3HAuUEHHWE MaTEMATHUECKON HAyKu JUIsl pElICHHWsS 3a]a4, BO3HHUKAIONINX B
TEOPUM ©  TPAKTUKE; [IUPOTYy U  OTPAaHUYCHHOCTb IPUMCHECHHUS
MaTeMaTUYECKUX METOJIOB K aHaJN3y W MCCIICTOBAHUIO MIPOIIECCOB M SIBICHUH
B IIPUPOJI€ U OOIIIECTBE;

e  3HAUCHHUE MPAKTUKUA U BOIMPOCOB, BOHUKAIOIIMX B CAMOW MaTEeMaTHKE, IS
(GopMUpPOBaHUS M PA3BUTHI MaTEMaTHIYECKOW HAYKH;

L NACH pACIIUPCHUA YUCIOBBIX MHOKCCTB KaK crocoba IMOCTPOCHUA HOBOI'O
MAaTCMATUYCCKOT' O allllapaTa IJId pCIICHUA ITPAKTUYCCKUX 3a/1a4 U BHYTPCHHUX
3aJa4 MaTCMAaTHUKU,

L 3HA4YCHUC H,I[Gﬁ, MCTOOOB U PC3YyJIbTATOB aJIF€6pBI N MaTCMaTH4YCCKOI'O aHaJIn3a
IJIAA IIOCTPOCHUA MOI[GJICﬁ PCAJBHBIX ITPOLICCCOB U CHTyaHHﬁ;

° BO3MOKXHOCTHU I'COMCTPHUHU IJIs1 OIIMCAHUA CBOICTB PCAIBHBIX MPCAMCTOB U UX
B3aMMHOTI'O PACIIOJIOKCHHA,

e  YHUBEpCAJBHBIM XapakTep 3aKOHOB JIOTUKU MAaTEeMAaTHUYECKHX PACCYXKICHH,
UX MIPUMEHUMOCTH B PA3IMYHBIX 00JIACTIX YEIOBEUECKON NIEATEIbHOCTH;

e paznuuue TpeOOBaHUMU, MPEIBABIAEMBIX K JOKA3aTeIhCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COIMATBHO-DKOHOMUYECKUX W TyMaHUTAPHBIX HayKax, Ha
MIPaKTHUKE;

e pOJIbp  AKCMOMAaTUKM B  MaTE€MaTUKE;  BO3MOXXHOCTb  HOCTPOCHUS
MAaTEMAaTHYECKUX TEOPUA HA AKCUOMAaTHYECKOM OCHOBE; 3HA4YCHUE
AKCHUOMATHUKH JIJISl APYTUX 00JACTEel 3HAHUS U JJISl IPAKTHKY;

e  BEPOSTHOCTHBIX XAapaKTEp pa3JIUYHBIX IPOLECCOB U 3aKOHOMEPHOCTEH
OKPYKaLIEr0 MUPA;

YUCJIOBBIE 1 BYKBEHHBIE BBIPAKEHUSA

yMeTh

e  BBINOJHATH apudmeTHyeckue AEHUCTBHS, COYETas YCTHbIE M IUCbMEHHBIC
MIPUEMBI, MPUMEHECHHE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTh 3HAYEHUS
KOpHSI HATypaJIbHOM CTENEHH, CTEIEHUW C PalMOHAIBHBIM II0Ka3aTelIeM,

ITomumo YKa3aHHBIX B JaHHOM pasneciie 3HaHPII>i, B TpCGOBaHI/ISI K YPOBHIO NOATIOTOBKH BKJIFOYAIOTCSA TAKXKC 3HaAHUA,
H€06XOHI/IMI>I€ JUIST OCBOCHMSA NIEPCUNCIICHHBIX HHXKE yMCHI/Iﬁ



jgorapupma, UCHOIb3ysl NMPU HEOOXOJUMOCTH BBIYUCIUTEIbHBIE YCTPOMCTBA;
MIOJIB30BATHCS OLEHKOW U MPUKUIKON MIPU MPAKTUYECKUX pacyeTax;

IMPUMCHSATH IMOHATHUA, CBA3AHHLIC C JCIMMOCTBIO LCJIBIX YHUCCII, IIPU PCUHICHUHU
MAaTEMATHYCCKUX 3aJda4,

HaxXOJUTb KOPHH MHOI'OYWICHOB C OI[HOI>'I HepeMeHHOﬁ, pacKiaabiBaTb
MHOI'OYJICHBI HA MHOXKHTCIIH,

BBIIIOJIHATh ~ JEUCTBUSA C  KOMIUICKCHBIMHA  YHCJIAMH,  I1OJIb30BATHCS
FEOMETPUUYECKOW MHTEPIPETALMEN KOMIUIEKCHBIX YHCEJN, B IPOCTEUIINX
Cly4asiX HaXOJIUTh KOMIUIEKCHbIE KOPHU YPaBHEHUH C JACUCTBUTEIbHBIMU
Kod(dpuimeHTamu;

IMpOBOAUTD HpeO6p3,30BaHI/IH YHUCJIIOBBIX u 6YKBGHHBIX BBIpa)KeHHﬁ,
BKIIFOUAOMIUX CTCIICHU, pPaAUKAJIbI, HOFapI/I(bMBI N TPpUTOHOMCTPHUYCCKUC
dyHKIMY;

HCIIOJIBb30BaATH l'[pHOﬁpeTeHHbIe 3HAHUA MU YMCEHHMHA B l'[paKTI/I‘IeCKOi/i
JACATCJIBbHOCTH U HOBCC}IHCBHOﬁ KM3HN NJId:

NPAKTUYECKUX pacyeToB 1o ¢opmysiam, BKIoudas (Hopmylibl, coiepkaiiue
CTENeHW, paJuKadbl, JOrapupMbl U TPUTOHOMETPUUYECKHE (PYHKIUH,
UCIIONIb3Ys TMpPU HEOOXOJMMOCTH CIPABOYHBIE MaTepuaibl U MPOCTEHIIHE
BBIYKCIIUTEIIBHBIE YCTPOMCTBA,

OYHKIIUU U TPAOUKHU

yMeTh

ONpeNeNsITh 3HaUCHWE (QYHKIUU 1O 3HAYCHHUIO apryMEHTa TPH Pa3IMYHBIX
crioco6ax 3axaHust QyHKIUN;

CTPOUTHh TpaduKH U3YYCHHBIX (YHKIUH, BBINOJHATH IPeoOpa3oBaHUS
rpaduKoB;
OMHCHIBATH 110 TpaduKy U 1Mo GopMyIie MOBEJACHNE U CBOMCTBA (DYHKITHIA;

pelaTh YpaBHEHHS, CHCTEMbI ypaBHEHUH, HEPABCHCTBA, MCIIOIB3Yys CBOMCTBA
byHKIUH U UX rpadudecKue mpeICcTaBIeHNUs;

HCNOJb30BAaTh NPHOOpPETEeHHbIE 3HAHUS W YMEHHMS B NPAKTHYECKOMH
NeSITeJIbHOCTH U MTOBCEHEBHOM KU3HHU JIJISA:

OMHMCAHMS U WCCIEAOBAHMS C MOMOIIBIO (DYHKIIMIA peambHbIX 3aBUCUMOCTEH,
MPEACTAaBICHUS WX TpaQUUecKu; WHTEPHpETalud TpaPuKOB pPeaTbHBIX
IIPOLIECCOB;

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

yMeTb
HaxoOJIUTh CyMMY O€CKOHEYHO YOBIBaIOIIEH F€OMETPUUECKUNA MPOTPECCHH;

BBIYUCIISITh MPOU3BOJHBIE U TEPBOOOpaA3HbIE dSJIEMEHTApHBIX (YHKIUH,
MIPUMEHSISI TPaBUJIa BEIYUCIICHUS POU3BOJIHBIX U IEPBOOOPA3HBIX, UCTIOIB3YSI
CIIPABOYHbBIE MATECPUAIIBL;

uccnenoBaTh PYHKIUA U CTPOUTH UX TPaUKHU C TOMOIIbIO TPOU3BOIHOM;



pemarh 3aJJa4u ¢ IPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy (pyHKIUY;

pemarb 3aJa4d Ha HaXOXKJIE€HHE HauOOJIbILIET0 M HAMMEHBIIETO 3HAYEHUS
(YyHKIIMU Ha OTPE3KE;

BBIYUCIIATH IJIOMIAb KPUBOJIWHENHOW TpaIECUU;

HCIIOJIBb30BaAThH npnoﬁpeTeHHme SHAHUSI U YMCEHMHA B npaKanecxoﬁ
ACATCJIBbHOCTH H l'IOBceIlHeBHOﬁ KNU3HU NJIA:

pemicHuss TCOMETPUYCCKUX, CI)I/I?:I/I‘IeCKI/IX, 9KOHOMHYCCKHX MW  APYIrux
MNPpUKIAJHBIX 3aaa4, B TOM YHCIIC 3aJa4 Ha HauOOJIBIIINE W HAaMMEHBIIINE
3HAYCHUS C IPUMCHCHUCM allllapaTa MaTCMATUYICCKOT'0 aHAJIN34a,

YPABHEHUSA N HEPABEHCTBA

yMeTh

permaTth panyoHalIbHbIE, MTOKa3aTeIbHbIE U JIOTapU(PMUUECKUE ypaBHEHUS U
HEpPABEHCTBA, HUPPAlMOHAIBHBIE M TPUTOHOMETPUUECKHE YpPABHEHUS, HUX
CHCTEMBI;

AOKa3bIBATb HCCJIOKHBIC HCPABCHCTBA,

pemarh TEKCTOBBIE 3aJlaud € TIOMOIIBI0 COCTAaBJICHUS YpPaBHCHUH, U
HEPaBEHCTB, WHTEPIPETUPYS PE3yJbTaT C YYETOM OTPAHUUCHHMA YCIOBUS
3a/1auu;

N300paXkaTh HAa KOOPJAUHATHOM MIIOCKOCTH MHOKECTBA PEIICHUIN YpaBHEHUN U
HEPABEHCTB C ABYMSI IEPEMEHHBIMHU U UX CUCTEM.

HaXOAUTh MPUOIUKEHHBIE PELICHUS YpPaBHEHUH W HX CHUCTEM, HCIIOJb3YS
rpaduueckuii MeTo;

peliaTh ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMBbI C MPUMEHEHHUEM TpadruecKux
IpeACTaBICHUN, CBOUCTB () YHKITUH, TPOU3BOTHOM;

UCNOJIb30BATH TNPUOOPETEHHbIe 3HAHMS W YMEHHMS B NPAKTHYECKOMH
NeATeJIbHOCTH U MOBCEIHEBHOM KU3HU IS

IIOCTPOCHUA U NCCICAOBAHUA HpOCTGﬁHIPIX MaTCMaTHYCCKHUX MOI[GJ'ISI\/'I;

3JIEMEHTBI KOMBHUHATOPUKHN, CTATUCTUKH U TEOPUHU
BEPOSITHOCTEMN

yMeTh

penaTh mpocTenime KOMOMHATOPHBIC 3a]]a4l METOJIOM Tepebopa, a TaKxKe ¢
MCIIOJIb30BAaHUEM H3BECTHBIX (OpMyII, TpeyroidbHuKa [lackams; BBIYUCIATH
kodhummentst O6mHOMa HproTOHA TO (QopmMyne W ¢ HUCMOIB30BAaHUEM
TpeyrojibHuKa [lackans;

BBIYHCIISATh BEPOATHOCTH COOBITUH Ha OCHOBE IMOJCYETAa YHCIA HCXOJ0B
(mpocreiiiue ciiyyan);

HCIIOJIb30BaTh l'[pl’lOﬁpeTeHHble JHAHUSA U YMCEHHA B HpaKTH‘IeCKOﬁ
ACATCJIBbHOCTH H HOBceﬂHeBHOﬁ AKU3HHU NJIA:



e  aHaJM3a pealbHBIX YMCIIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUJIE AHATPaMM,
rpaduKoB; AJid aHaIM3a UHPOPMALIMU CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUASA

yMeTh

e COOTHOCHUTbH IUIOCKHE F€OMETpUUYECKHE (PUTYPBI U TPEXMEPHbIE OOBEKTHI C UX
ONMHMCAHMUSIMH, YEpTEkKaMHU, U300pAKEHUSIMH; pPa3IUyaTh U aHAIU3UPOBATH
B3aMMHOE PacIoioKeHue Guryp;

e M300pa)kaTh FrEOMETPUYECKUE (PUTYPBI U TEJIA, BHIMOIHIATH YEPTEXK MO YCIOBUIO
3a7a4u;

e  pewmarb TIEeOMETPUYECKUE 3aJayd, ONUpasICh Ha H3YYCHHBIC CBOWCTBA
IUIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX (DUTYP U OTHOIICHUI MEX Ay HUMH,
OpUMEHsIs anredpandyeckuii 1 TPUrOHOMETPUUECKH anmnapar;

e  IPOBOAMUTH JOKA3ATEJIbHBIE PACCYXKIACHUs IIPU PELICHUM 3a/]ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

e  BBIUMCIATH JIMHEHMHBIE JJEMEHTBI M  YIibl B IIPOCTPAHCTBEHHBIX
KOH(UTypanusix, 00beMbl U IJIOMATU TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ
U X MPOCTEUIINX KOMOUHAIINI;

e  IPUMEHATh KOOPAWHATHO-BEKTOPHBIM METOJ I BBIYMCICHUS OTHOLICHUU,
PAcCTOSIHUN U YIJIOB;

L CTPOUTH CCUYCHHNA MHOTOT'PAHHUKOB U I/I306pa}KaTB CCUCHUA TCJI BpALICHU,

UCNOJb30BATh MNPUOOPETEHHbIe 3HAHMS W YMEHHMS B NPAKTHYECKOMH
AeATeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIA:

e HWccienoBaHUS (MOJICIMPOBAHUS) HECIOXHBIX MPAKTUICCKUX CUTYyalMid Ha
OCHOBE M3YYEHHBIX ()OPMYJI U CBOUCTB (UTYP;

e BBIYUCJICHUS JJIUH, IJIOMAAeH 1 00bEMOB pEaTbHBIX 0OBEKTOB MPHU PEIICHUH
NPAKTUYECKUX 3a/lad, HCIONB3Ys MPU HEOOXOJUMOCTH CIPABOYHHKU U
BBIYMCIINTEIIbHBIE YCTPOMCTBA.

HIkaJja oneHUBaHUA

Tect mo maTtematrke cocTouT u3 19 3amanmii. 3aganus 1 orneHnBaeTcs B 2 6aa,
¢ 2 no 12 onenuBaroTed 1Mo 5 6amnos, ¢ 13 on 16 — nmo 6 6amios, ¢ 17 mo 19 — o 8
6amtoB. Beero 3a tect MoxkHO Habpath makcumyMm 100 GamroB. Kaxkmoe 3amanue
MpelyCMaTpUBAET, KaK MPaBUIIO, PEIICHUE 3aa4H.

Ha BoinonHeHue tecta orBoauTces 3 yaca 55 MUHYT (235 MUHYT).

JleMOHCTPAIMOHHBIH BAPHAHT™
TecT mo MaTemaTuke

3aganue 1 Ne

[Toe3n Kazanb-MockBa otnpasisercs B 21:35, a mpubbiBaet B 10:35 Ha cneayronuii 1eHb
(Bpemst MOCKOBCKOE€). CKOJIBKO 4acOB MO€3/1 HAXOUTCS B IMyTH?



OTtBeT: I




3amanue 2 Ne

Ha pucynke >XUpHBIMH TOYKaMHU TIOKA3aHO CYTOYHOE KOJIMUYECTBO OCA/IKOB, BBINAAABIINX B Myp-
MaHcke ¢ 7 o 22 Hosa0ps 1995 rona. 1o ropu3oHTaNn yKa3pIBAIOTCS YUCIIAa MECALIA, 10 BEpTHKA-
JIN — KOJIMYCCTBO OCAaJJKOB, BBIIIABIINX B COOTBGTCTBYIOH_[I/Iﬁ ACHb, B MUWIJIMMCTpPaAx. I[J'IH Ha-
TJSITHOCTH KUPHBIE TOUKU HA PUCYHKE COCIMHEHBI JIMHUEH. OnpeaenuTe mo pucyHky, CKOJIbKO
JHEH U3 JaHHOTO TEePHO/ia BBIAJalI0 MEHEe 3 MIJUIUMETPOB OCaIKOB.
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OTtBeT: I

3aganue 3

1

M
Ha xneruatoii Gymare ¢ pa3MepoMm KJIETKH VT VT n3o0paxén kpyr. Haiiaure mo-
1a/1b 3aKpaleHHoro cekropa. OTBET AaiTe B KBaJIPpaTHBIX CAHTUMETPAX.

Chl X

OTtBeT: I




3amanue 4

[Tepen Hagamom GyTOOITBHOTO MaT4a CyJIbsi OPOCACT MOHETKY, YTOOBI ONPEACITUTh, KaKas 13
KOMaHJ HauHET urpy ¢ MssuoM. Komanna «®u3uk» urpaer Tpu MaTda ¢ pa3HbIMU KOMaHJaMHU.
Haiigure BeposTHOCTB TOTO, 4TO B 3TUX Urpax «DU3MK» BBIMIpAET xKpeOuil pOBHO JBa pasa.

OTtBeT: ‘

3aganmue S
Pemute ypaBHeHue 6+ 5 =x. Ecnu ypaBHeHHEe nMeeT 0oJiee OHOrO KOpHS, B
OTBETE 3alUIINTE MEHBIINNA U3 KOPHEN.

OrtBeT: ‘

3amanue 6

1

ted = _. o
1= 5 Haiinure BoicoTy CH.

B tpeyronsuuke ABC yron C pasen 90°,48 = 13|

OrtBer: ‘
A

3aganue 7 Ne

Ha pucynke u300paxén rpaduk Hekotopoit ¢pynkimu Yy = f(X) (1Ba ayua ¢ oOreit HauanbHOM
toukoit). [Tosb3ysick pucyrnkom, Berauciute F(8) — F(2), rme F(X) — oana u3 mepBooOpasHbIx

bynximn f(X).

A




OrtBerT: ‘

3amanue 8

Ecnu xaxmoe pebpo KyOa yBeauuuTh Ha 1, TO €ro miomiaas HOBEPXHOCTH YBEIUIUTCS Ha
54. Haitnure pebpo kyOa.

3aganue 9

(1 —1log,12)(1 —logg12).

Haitaure 3HaueHne BbIpaXKeHUs

OTtBer: ‘

3apanue 10

[Tocne nox st ypoBEeHb BOJABI B KOJIOALE MOXKET MOBBICUTHCSA. MallbUiK U3MEpSIET BpeMs
najieHust HeOOJIBIINX KaMEIIKOB B KOJIOJCI] U PACCUUTBIBAET PACCTOSIHUE JI0 BOJIBI IO hopMyIie
h=351"  rne I — paccrosiaue B MeTpax, ! — BpeMs IaJeHust B ceKyHaax. /1o IO/ BpeMs majie-
HUS KaMelmKoB cocTanisiio 0,6 c. Ha ckoiabko JOMKEH NOIHATHCS YPOBEHB BOJBI ITOCIE IO,
9TOOBI U3MepsieMoe BpeMs u3MeHusoch Ha 0,2 ¢? OTBeT BbIpa3uTe B METPax.

OTtBeT: ‘

3amanmue 11



I[Ba MOTOLHUKIIMCTA CTAPTYIOT OAHOBPCMCHHO B OJJHOM HAITPAaBJICHHUU U3 JIBYX AWMaAMCTPAJIbHO
MIPOTHBOIIOJIOKHBIX TOUEK KPYrOBOM TPACCHI, JUTMHA KOTOPO# paBHa 14 kM. Uepes CKOIbKO
MUHYT MOTOLMKJIMCTHI TOPABHSIOTCS B MIEPBBIH pa3, €ClIi CKOPOCTh OAHOTO U3 HUX Ha 21 KM/4
00JIBIIIE CKOPOCTH IPYroro?

()TBGTZ‘

3ananue 12
3 0"
Haiiaute nanbospinee 3nadenne pyaxmun ¥ = [2€0sx+ 03 3x — 23T+ 6 ga otpeske | 217
()TBGT:‘
3ananue 13
(tgx+ v/3) log;(2sin® x) 0
a) Pemure ypaBHeHne logs; (v2cosx)

0) Haiinute Bce KOpHM 3TOTO YpaBHEHHS, PUHAJICIKAIINAE OTPE3KY [ 2 12

ir S:rr]

—

3ananue 14
Bce péOpa npaBuibHOI TpeyroiabHoi mupamuasl SBCD ¢ BeprnHoi S paBHBI 9.

OcnoBanue O BrIcOTBHI SO 3TOM MUpaMUIBI ABJISETCS cepeanHoi oTpeska SS1, M — cepeauna
pebpa SB , Touka L nexut Ha pedpe CD tak, uto CL: LD =7: 2.

a) Jlokaxxure, uto ceuenue nupamuapl SBCD mnockocTteio S1LM — paBHOOepeHHAs Tpareusl.

0) Beruucnute [uInHy cpeaHel JIMHUU 3TOW TpalelyH.

—

3amanmue 15

Pemute HEPABCHCTBO



3amanue 16

OxpyxHOCTb, BiucanHas B Tpanenuio ABCD, kacaercs ee 6okoBbIx cropoH AB u CD B Toukax
M u N coorBerctBenno. M3sectno, uto AM = 8MB u DN = 2CN.

a) Jlokaxkure, uro AD = 4BC.

0) Haiimure nimmHy otpeska MN, eciu panuyc OKpyXHOCTH paBeH V6.

—

3aganme 17

B urone 2020 rona miiaHupyeTCs B3STh KPEIUT B OaHKE Ha HEKOTOPYIO CyMMY. Y CIIOBHSI €T0
BO3BpATa TAKOBBI:

— KaXJIbI{ STHBAph JIOJIT YBEIMYUBAETCS HA '% MO CpaBHEHHUIO C KOHIIOM MPEBITYIIEro roja;
— ¢ (heBpasIs MO UIOHB KAXKIOTO rojJa HEOOX0IMMO BBITIAYMBATH OJHUM TUTATEKOM YacTh JI0JITa.

Ecnm exxeroano BeITIaunBaTh 10 58 564 pyOieit, To KpeauT OyAeT MOJHOCTHIO MOTaIleH 3a 4
roJia, a €CJIM €Kero/IHO BhITuTaunBaTh o 106 964 pydmeii, To kpeauT OyaeT MOJTHOCTHIO
moraiieH 3a 2 roga. Havaure r.

—

3aganue 18

HaiiTi Bce 3HaueHus napaMerpa a IpH KakJIOM U3 KOTOPBIX Cpeau 3HAYCHUI (PyHKITUU

2 —2vta
Ve ———————
’ G-+x- ecTh POBHO OJHO LCJIOC YHCIIO.

—

3aganue 19

B mkonax Ne 1 u Ne 2 ygamuecs nucanu tect. M3 Kak10# IKOJIBI TECT MUCAIN MO KpanHen
Mepe JIBa y4Jalluxcs, a cyMMapHo TecT nucai 51 yuamuiicst. Kaxxaplii yuamuiics, nucaBIIni
TecT, Habpajl HaTypajbHOE KOJIMYECTBO OAJIJIOB. 0KA3aJ0Ch, YTO B KAXJIOM IMIKOJIE CpeTHHM Oart
ObLT 1eNbIM yKcoM. [locie 3Toro 0iuH U3 yyaluxcs, MUCaBIINX TECT, Meperen U3 mKoiab Ne 1
B 1Koy Ne 2, a cpestHue Gasuibl 3a TeCT ObLIM MepecYUTaHbl B 00EHX IIKOIAX.



a) Mor nu cpeanuit 6ai B mkoJie Ne 1 BeipacTu B ABa pasza’?

6) Cpennwmii 6amn B mkose Ne 1 Beipoc Ha 10%, cpennuii 6amn B mkose Ne 2 Takke BBIPOC HaA
10%. Mor i1 nepBoHavyayibHbIN 6ai B mikose Ne 2 paBHsAThCs 17

B) Cpemnmii 6amt B mkose Ne 1 Beipoc Ha 10%, cpenamii 6amn B mkose Ne 2 Takxke BBIPOC Ha
10%. Haiigute HauMeHbIIIee 3HaYCHIE MIEPBOHAYAIIBHOTO CpeqHero Oauia B mkoiie Ne 2.

* Ucnonp3oBaH 0aHk 3ananuii «Peury EI'O»



IIporpaMMa BCTYNUTEIBHOT0 UCTIBITAHUSA IS OCTYNAKIIMX
Ha 0a3e cpeaHero npogeccCHOHAJIBLHOI0 00pa3oBaHUs
MaremaTuka: aas nocrynaomux va YI'CH 08.00.00, 09.00.00, 21.00.00,
35.00.00

YUCJOBBIE U BYKBEHHBIE BBIPAXKEHUSA

JlenuMocTh 1Henbix uywucen. JlemeHnuwe ¢ ocraTkoMm. PemieHwe 3amady C
LEJIOYNCICHHBIMU HEU3BECTHBIMU.

KommuiekcHble uncna. I'eoMeTpuyeckas MHTEpIpeTauns KOMIUIEKCHBIX YHCEIL.
JleficTBuTeNbHAsS MU MHHMMasi 4acTh, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHUCJA.
AnreGpanyeckasi U1 TpPUTOHOMETpUYEcKass (POPMBbI 3alMCH KOMIUIEKCHBIX YHCEIL.
Apudpmernyeckue AEHCTBUS HaJ KOMIUIEKCHBIMU YMCIAMU B pa3HbIX (QopMmax
3anucu. KOMIUIEKCHO CONPSIKEHHBIE YHCIIA.

MHorouwieHsl OT OJHOW NEPEMEHHOM. JleaIMMOCTh MHOTrOWICHOB. JleneHue
MHOTOYIEHOB C OCTaTKOM. PallMOHallbHbIE KOPHH MHOTOYJIEHOB C LEJIbIMHU
koappunmnentamu. Cxema ['opuepa. Teopema besy. Uncno kopHelt MHOrouseHa.
MHorousneHsl OT ABYyX NepeMeHHbIX. DOpMyIibl COKpPAILIEHHOTO YMHOXEHUS IS
crapmnx creneHeid. bunom Herotona. Kopenp cremenn N>1 m ero cBoiicTBa.
CreneHp ¢ pallMOHAIBHBIM IIOKa3aTeiaeM U ee cBoicTBa. IloHATHE O creneHu c
NEHCTBUTENBHBIM  ITOKa3zareneM. (CBoOWCTBA CTENEHH C  JACWCTBUTEIBHBIM
[I0Ka3aTeJIeM.

Jlorapupm uymucna. OcHOBHOe Jorapudmuueckoe ToxaecTBO. Jlorapudm
IIPOU3BEJIEHMS], YACTHOIO, CTEIIEHH; IIEPEX0]L K HOBOMY OCHOBAHUIO. [leCATUYHBIN U
HaTypaJIbHBIN Jorapu@Mbl, YUCIIO e.

[IpeoOpazoBanus BbIpaKEHUH, BKIIIOYAIOLUIUX apu(METHUYECKUE Olepanuu, a
TaKXe ONEepaliy BO3BEJCHUS B CTEIIEHb U JIOTApU(PMUPOBAHUSI.

TPUT'OHOMETPUSA

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC MTPOU3BOJIBHOIO yria. Paguannas mepa
yrma. CuHyC, KOCHUHYC, TAaHI€HC MW  KOTaHreHc uyucia. (OCHOBHbIE
Tpuronomerpuueckue Ttoxzaectsa. dopmynbsl npuseaeHus. CHHYC, KOCHHYC U
TAH[E€HC CYMMbl M Pa3HOCTH JBYX YriioB. CHHYC MU KOCHUHYC JBOWHOIrO yIJa.
®opmynbl OTOBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI TPUTOHOMETPHUYECKUX
GyHKIIMA B TpOU3BEJNECHWE W TPOM3BEACHHS B CyMMy. Bripaxkenwue
TPUTOHOMETPUYECKNX (YHKIIMA dYepe3 TaHTeHC IIOJIOBUHHOTO apryMEHTa.
[IpeoGpa3oBaHuss TPUTOHOMETPUUECKUX BHIPAKCHHH.

[Ipocreiimme TPUTOHOMETPUYECKHUE YpaBHEHMUS. Pemenns
TPUTOHOMETPUYECKHUX YPaBHEHU. [Ipocrenimme TPUTOHOMETPUYECKHUE
HEPABEHCTBA.

ApKCHHYC, ApKKOCUHYC, apPKTAHT'€HC, APKKOTAHT€HC YUCIIA.

OYHKINUN
Oyukuuu. O0sacTh ONpeeeHuss U MHOKECTBO 3HaueHUM. ['paduk pyHKIMH.
[TocTpoenue rpadukoB (yHKIMHI, 3aJaHHBIX pa3IU4YHBIMU criocobamu. CBoiicTBa



(yHKUMHA:  MOHOTOHHOCTb, YETHOCTb M  HEYETHOCTh, MEPUOJUYHOCTb,
OrpaHUYeHHOCTh. IIpoMexxyTku Bo3pacTaHuss U yObIBaHUS, HauOOJbIIEe WU
HaMMEHbLIEE 3HAYEHUS, TOYKU HKCTpeMyMma (JOKaJIbHOIO MaKCUMyma H
MUHUMYMA). Bwinykiocme @yukyuu. ['papudeckas unrepnpetanus. [Ipumepsr
(YHKIMOHAJIBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOLECCaX U SABJICHUSIX.

Cnoxnast pyHkums (komnosuuus (yHKuuii). BzaumHo obGparHbie QyHKIUU.
O6nacTp onpezaeneHus U 00J1acTh 3HaUeHU 00paTtHOil pyHkumu. I'paduk odpaTHOU
¢ynkuuu. Haxoxaenue GpyHKuuu, 0OpaTHOM TaHHOM.

CreneHHas (yHKLIHS C HaTypaJbHbIM MOKa3aTeJeM, €€ CBOMCTBA U rpaduk.
BeptukanbHble W TOpU3OHTAIBHBIE acUMNTOTHI TpadukoB. ['paduku apoOHO-
JUHENHBIX (YHKLIHA.

Tpuronomerpuueckue (yHKIHMH, UX CBOMCTBA M rpaduKu, MEPUOAUYHOCTD,
OCHOBHOHM mepuosi. OOGpaTHblE TPUTOHOMETPUYECKHE (PYHKIMU, UX CBOWCTBA U
rpaduxmu.

[TokazarenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U I'paduK.

Jlorapudmuueckas GyHKIMsI, €€ CBOWCTBA U rpaduK.

[IpeoGpazoBanus  rpaduKOB:  MapaieNbHbI  MEpPeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCEH KOOpJAWHAT U CUMMETPHsI OTHOCHUTEIHHO Hayayla KOOpJUHAT,
CUMMETpPHSI OTHOCUTEJIBHO MpsSMON y(X), pacTshHKEHHE M C)KaTHE BJIOJb OCei

KOOp/AMHAT.

HAYAJTA MATEMATHUYECKOI'O AHAJIU3A

[lonsiTue o mpenene mnocaegoBaTenbHOCTUH. CyllecTBOBaHUE Mpejena
MOHOTOHHOW OTPaHUYEHHOU MOCJIEI0BATENILHOCTH. [[TMHA OKPYKHOCTH U ILIOIIAIb
Kpyra Kak TMpefensl — IocienoBarelbHOCTe. beckoHeuHo — yObIBaromias
reoMeTpuuecKass Imporpeccus U ee cymMma. TeopeMbl O  Ipeaenax
nociienoBarenbHoCcTer. [lepexon k npenenaM B HEpaBEHCTBAX.

[lonsitue o HenpepriBHOCTU PYHKIMH. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
byHKIHAX.

ITonssiTue o mpenene ¢GyHkuu B Touke. lloBenenuwe QyHKIMA Ha
OECKOHEYHOCTH. ACUMITOTHI.

[TonsiTne o mpon3BoaHON (PyHKIHH, GU3HUIECKUI U TEOMETPUUYCCKUN CMBICT
MPOU3BOJHON. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. IIpomsBomHbIe
CyMMBI, Pa3HOCTH, IIPOU3BEACHUA U 4acTHOro. IIpom3BOgHBIE OCHOBHBIX
aneMeHTapHbIX QyHknmid. [Ipon3BoaHbIe cokHON M oOpaTHOW (pyHKImii. BTopas
npousBoaHas. I[IpumeHeHnMe MNPOM3BOAHOM K HCCIENOBaHUIO GYHKIUNA W
MOCTpOoeHUI0 TpadukoB. Mcrnonp30BaHne TPOU3BOIHBIX MTPU PEILICHUH YPABHEHHUH U
HEPABEHCTB, TEKCTOBBIX, (DU3UYECKUX M TEOMETPUUECKHX 3a/1ad, HAXOXKICHHUH
HanOOJBIITNX U HAUMEHBIIINX 3HAYCHUH.

[Tnomans kpuBoMMHEHHON Tpanenun. [loHaTre 00 ONpeIeIeCHHOM HHTETpaIe.
[lepBooGpa3znas. [lepBooOpazHbie aneMeHTapHbIX QyHKIUN. [IpaBuna BeranuciaeHus
nepBooOpazubix. opmyna Herotona-JleitOuua.

[Ipumepsl UCIONB30BAaHHUS MPOU3ZBOAHOM [JI HAXOXKIACHHUS HAWIY4LIEro
peLIeHUs B IPUKJIAHBIX 3aa4ax. HaxoxaeHue ckopocTu i npouecca, 3aJaHHOTO
dbopmynoit unu rpaduxom. [IpuMepbl mNpuMeHeHHsT HHTerpajsa B (U3UKE U
reomeTpun. Bropas npou3BojiHasi U ee (GU3NYECKUIN CMBICIL.



YPABHEHUSA U HEPABEHCTBA

Pemienrie  panMoOHanbHBIX,  TOKA3aTEJNbHBIX,  JIOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKMX YPABHEHHM M HEPABEHCTB. PemeHue uppanmoHaIbHBIX
YpPaBHEHUU U HEPABEHCTB.

OCHOBHBIE  TIpUEMBI  PEIIEHUS CUCTEM  YpPaBHEHMI:  MOACTAHOBKA,
anredpanyecKkoe CII0KEHHE, BBEJCHUE HOBBIX IMEPEMEHHBIX. PaBHOCHIBHOCTH
YpPaBHEHUM, HEPABEHCTB, CHUCTEM. PelieHue CHUCTEeM YpaBHEHUW C JIBYMs
HEU3BECTHBIMM (TIpOCTEHIINE THUIBI). PemieHue cucteM HEpPaBEeHCTB C OJHOM
IIEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpegHeM apuU(PMETUYECKOM U
CpEeHEM T'€OMETPUUYECKOM JIBYX YHUCEIL.

Hcnonw3oBanue CBOMCTB U IpauKoOB (HYHKIUN MPU PEIICHUH ypaBHEHUU U
HepaBeHCTB. Metoj uHTepBajioB. M3o00paxeHWe Ha KOOPAWHATHOM IJIOCKOCTH
MHO>KECTBA PEIIEHUN YPAaBHEHUU M HEPABEHCTB C JABYMS IIEPEMEHHBIMH U HUX
CUCTEM.

[IprMeHeHne MaTeEMaTUYECKUX METOI0B ISl PELICHUS COJIEP/KATENBHBIX 3a/1a4
U3 Pa3IMYHBIX 00JacTed HayKu W MpakTUKU. VHTepripeTanusi pe3ynbTaTa, y4eT
pEANTBHBIX OrPAaHUYECHUM.

JIEMEHTbI KOMBUHATOPUKU, CTATUCTUKHN U TEOPUU
BEPOSITHOCTEM

Tabnuynoe u  rpaduyeckoe  TpelnCTaBlIeHHWE  JaHHBIX.  Hucinoswvle
Xapaxmepucmuku psi008 OaHHbIX.

[loouepenHpli W OJHOBPEMEHHBIH BBIOOP HECKOJIBKUX JJIIEMEHTOB W3
KOHEYHOT'0 MHOXecTBa. DOpMyIIbl YKCIIa TEPECTAaHOBOK, COUETAaHUH, pa3MEIICHH.
Pemenue xkomOuHaTopHbiX 3amad. @dopmyna OunHoma Hprorona. CaoiicTBa
OmHOMUATLHBIX K03 duimenToB. Tpeyronsuuk Ilackas.

DneMeHTapHbIe U CIOXKHBIE cOObITHS. PaccMoTpenune ciydaeB U BEpOSTHOCTD
CyMMBl HECOBMECTHBIX COOBITHH, BEPOATHOCTH MPOTHUBOIOJIOKHOTO COOBITHS.
[TonsiTHE O HE3aBUCUMOCTHU COOBITHHA. BEpOSATHOCTH M CTaTHCTHYECKas 4YacToTa
HACTYTIJICHUSI COOBITHS.

Krnaccruueckoe onpenenenne BEpOATHOCTH. Te€0peMbl CIIOKESHHSI U YMHOXEHHU
BEPOATHOCTEMN.

I'EOMETPUA

I'eomeTpusi HA MIIOCKOCTH

CBOMCTBO OHMCCEKTpUCHI yria TpPEeyroibHUKa. PelieHne TpeyroibHUKOB.
Boluncnenue OuccekTpuc, MeAuaH, BBICOT, PaJuyCOB BIUCAHHOW W OMUCAHHOU
OKpyX)HOCTe. DopMyIbl TUIOIIAAN TPEyroibHuUKa: hopmyna ['epoHa, BeIpakeHHE
IJIONIAY TPEYTOJIbHUKA YEPE3 PAINYyC BIIMCAHHOW M ONIMCAHHOW OKPY>KHOCTEH.

Brruncnenue yriioB ¢ BEpIIMHON BHYTPU U BHE KPyTa, YIJIa MEXAY XOPIAOH U
KacaTeJIbHOM.

Teopema o0 mnpousBeleHUM OTPE3KOB XOpa. Teopema O KacaTeIbHOM H
cekyueil. Teopema 0 cyMMe KBapaTOB CTOPOH M IMAroHajey napajieaorpamma

Brnmcannple W omnucaHHblE MHOTOYrOJIbHUKM. (CBOWCTBA W NPHU3HAKH
BIIMCAaHHBIX U ONKMCAHHBIX YETHIPEXYTOJIbHUKOB.



I'eomerprueckue mecta TOUEK.

Pemenne 3amauy ¢ [OMOLIBI0 TI'EOMETPUUYECKHX IIpeoOpa3oBaHUN U
F€OMETPUUYECKUX MECT.

Annunc, 2unepoona, napadona KaKk 2ecomempuieckKue mecma mouex.

IIpsiMmble ¥ MIOCKOCTH B IPOcTPaHCTBe. OCHOBHBIE MMOHATHS CTEPEOMETPUU
(Touka, mpsiMas, IUIOCKOCTb, MpocTpaHCTBO). lloHsATHEe 00 axcmomaTHYeCKOM
croco0e NOCTPOCHUS TEOMETPHH.

Ilepecekaromuecs, napajuieabHbIe U CKPEIUBAIOIUECS IIPSIMBIE. YTOI MEXKIY
OpsMBIMU B TNpocTpaHcTBe. l[leprneHnuKkynspHOCTh mpsAMbIX. [lapamnensHoOCTh U
NEPNEHIUKYISIPHOCTD MPSMO U INIOCKOCTH, TPU3HAKU U CBOWCTBA. Teopema o Tpex
nepneHauKyiasapax. llepneHaukynsp ¥ HakJIOHHAs K IUIOCKOCTH. YTOJI MEXIY
IIPSAMOU U TIIOCKOCTBIO.

[TapamienbHOCTh MIIOCKOCTEN, NEPIIEHANKYIISPHOCTD INIOCKOCTEM, TPU3HAKU U
CBOWCTBA. /|ByrpaHHbBIN yroJ, JUHEUHBIM yrojl ABYIPAHHOIO YIJa.

PaccTosgHus OT TOYKM 10 MIIOCKOCTU. PaccTossHME OT MpsAMON 10 MIOCKOCTH.
PaccrosHne Mexay mnapauiedbHBIMU — IJIOCKOCTAMH. PaccTossHMe  Mexnay
CKPELIMBAOUIMMHUCS TPSIMBIMHU.

[TapannensHOoe npoexkTHpoBanue. OpToroHanbHOe NpoeKkTrpoBanue. [Inomans
OpPTOTOHAJILHOW TPOEKIUA MHOTOYrojbHUKa. M300pa’keHrne NpOoCTpaHCTBEHHBIX
¢uryp. LlenTpanbHoe NpoeKTUPOBaHUE.

Mmuororpannankn. Bepmunel, peOpa, rpaHu MHOTOrpaHHHMKA. Pa3BepTka.
MHororpaHnHsbie yribl. Beinykiible MHOTOrpaHHuKH. Teopema Ditnepa.

[Ipu3ma, ee ocHoBaHMs, OOKOBBIE peOpa, BHICOTA, OOKOBas MOBEPXHOCTb.
[Tpsimast m HakmonHas npusMa. [IpapwibHas npusma. [apamienenunen. Ky6.

[Tupamua, ee ocHoBaHHME, OOKOBBIE peOpa, BhICOTA, OOKOBas MOBEPXHOCTD.
TpeyronpHas nupamuaa. [IpapuinpHas nupamuga. Y cedeHHas IUpaMua.

CummeTtpuu B KyOe, B mapaijIesIeUIe e, B MPU3ME U MUPaAMU/IE.

[loHsiTHE O CUMMETPHUM B IPOCTPAHCTBE (LIEHTPaAJIbHASI, OCEBAsl, 3€PKaIbHas).

Ceuenus MHOTOrpaHHUKOB. [locTpoeHue ceueHuii.

[IpencraBienne O MPaBWIBHBIX MHOTOTPAHHUKAaX (TETpa’zp, KyO, OKTajJp,
JTOAEKadAp U UKOCAIP).

Tena u nmoBepxHocTu BpameHus. [{imHIp U KOHYC. YCEUeHHBIM KOHYC.
OcHoBanue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpasyromias, pa3BepTka. (OceBbie
CEUCHHS U CEUYCHUS MMApAIUICIIbHBIE OCHOBAHMUIO.

[Mlap u cdepa, ux cedeHus. Dmmrc, runepbona, mapadona Kak CEUCHHS
konyca. Kacarenprast mimockocts K chepe. Chepa, BnucanHas B MHOTOTPAaHHUK,
cdepa, onrMcaHHas OKOJIO MHOTOTPAHHHKA.

[unmuHApUYECKUE U KOHUYECKUE MOBEPXHOCTH.

O0bemMbl TeJl U MJIOMAAU UX MoBepxHocTeil. [lonstne 06 ob6beme Temna.
OTtHomieHue 00beMOB MOTOOHBIX TEJL.

®opmynbel o0beMa KyOa, mapasienenunesa, Npu3Mbl, HUIHHAPA. DOPMYIIbI
oO0bema mupamMuAbl U KoHyca. QopMynbl IUIOHIAAM MOBEPXHOCTEW LUIMHIpPA U
KoHnyca. @opmynbl o0beMa 1apa v miomaiau chepsl.

Koopaunatel m BekTOpbl. [leKapTOBBI KOOpPJMHATHI B MPOCTPAHCTBE.



dopMmyiia paccTOSHUS MEXAY ABYMsI TOUKaMU. YpaBHEHUs C(ephbl U MIOCKOCTH.
dopmyiia pacCTOSAHUA OT TOYKH 10 INIOCKOCTH.

Bexropsl. Monyns Bekrtopa. PaBeHCTBO BeKTOpOB. CIlOkKEHHE BEKTOPOB H
YMHOEHUE BEKTOPA HA YUCJO. YTOJ MeXAy BekTopamu. KoopanHatsl BEKTOpa.
CkansapHoe mnpousBeneHue BeKTOpoB. KoimHeapHble BekTOpsl. Pasnoxenue
BEKTOpa II0 JBYM HEKOJUIMHEApHBIM BekTOopaMm. KomiuiaHapHele BEKTOpBI.
PaznoxeHne no TpeM HEKOMILIAHAPHBIM BEKTOPAaM.

OCHOBBI IMHEHHOM AJITEBPHI

Martpuunas agareopa. Omnpegenuresu KBagpaTHbix wMarpun. Ilonstue
MaTpULbl, BUIbI MATPULL, ONIEPALIMKU HAJI MAaTPULIAMH U UX CBOMCTBA. OnpeaenuTenu
Matpul 2-ro ¥ 3-ro nopsAakoB. CBOMCTBA ONIPEAECTUTEIEH.

Cucrembl JHMHEHHBIX ajredpamveckux ypaBHeHMH. CuHCTeMBbl JIMHEWHBIX
anredpanyeckux ypaBHEHHI: OAHOPOJHBIE M HEOJHOPOJIHBIE CUCTEMbI; pElICHUS
CUCTEMBI; COBMECTHBIE M HECOBMECTHBIE CHCTEMBI; OIPEIEICHHbIE W
HEONPEACIICHHbIE CUCTEMBI. MeTo[ PpEIIeHUs] CHCTEM C HEBBIPOXKICHHOM
KBaJpaTHOW MaTpULEN: MaTpUuHbIi — meTol Kpamepa.

TPEBOBAHUSA K YPOBHIO TIOATI'OTOBKMU BbIITYCKHHUKOB

B  pesynvomame u3zyuenus mamemamuku HaA NPOPUILHOM YpOGHE
adumypuenm 00.7124ceH

3HATH/MMOHUMATH

e  3HAaUCHHWE MaTEeMaTHYECKOH HAyKW IS PEIICHHs 3aj]a4, BO3HHKAIONIMX B
TCOPUM W  MPAKTUKE, [IUPOTYy W  OTPAaHUYCHHOCTH IPUMCHCHHUS
MaTeMaTUICCKUX METOJIOB K aHAJN3y W MCCIICIOBAHUIO TIPOIIECCOB H SIBIICHUH
B IIPUPOJIC U OOIIECTBE;

e  3HAUCHHUE MPAKTUKUA U BOIPOCOB, BOHUKAIOIIMX B CaMOW MaTeMaTHKE, IS
(GopMUPOBaHUS U PA3BUTHI MaTEMAaTHICCKOW HAYKH;

U UACH paCIIUpPCHUA YHCIOBBIX MHOZKCCTB KaK crocoba IIOCTPOCHHUA HOBOI'O
MATEMATHYCCKOI'O aIllrapara AJid pCUICHUA IIPAKTHYCCKUX 3a/1a49 1 BHYTPCHHHUX
3aJa4 MaTCMAaTHKU,

U 3HA4YCHUC I/II[CI\/’I, MCTOOOB U PC3YyJIbTATOB anre6pbl H MaTCMaTH4YCCKOI'O aHaJIM3a
JJIA IIOCTPOCHUA Moz[eneﬁ PCAJIBHBIX ITPOLICCCOB U CHTyaHHﬁ;

U BO3MOKHOCTH I'€OMCTPHUHU AJIA OIIMCAHUA CBOMCTB PCaJIbHBIX MPCAMCTOB N HUX
B3aMMHOTI'O PACIIOJIOKCHUA,

e  YHHMBEPCAIbHBIM XAPAKTEP 3aKOHOB JIOTMKH MATEMATUYECKUX PACCYKICHUU,
UX IPUMEHHUMOCTb B PA3JIUYHBIX 00JIACTIX YEIOBEUECKOU eI TENbHOCTH;

e  paznuuue TpeOOBaHUM, MPEABSABIAEMBIX K J0KA3aTebCTBAM B MaTeMaTHUKE,
€CTECTBECHHBIX, COLUUAIBHO-D)KOHOMUYECKUX W TyMaHHTApPHBIX HayKax, Ha
MPAKTHUKE;

. poib aKCUOMATHUKH B MaTeMaTHKE; BO3MOYKHOCTBH MIOCTPOCHUSA
MaTEMaTUYECKUX TEOPUA HAa AKCMOMATHYECKOW OCHOBE; 3HAYECHHE
AKCHOMATHKH JIJISI APYTUX 00JIacTel 3HAHMS U JIJIA MPAKTUKH;



BEPOSATHOCTHBIX XapaKTep pa3IUYHBIX IPOLIECCOB M 3aKOHOMEPHOCTEH
OKpPYXAaIOILIEro MUpa;

YUCJOBBIE U BYKBEHHBIE BbBIPAYKEHU A

yMeTh

BBINIOJIHATDh apu(METHUUECKHE JEeUCTBHs, COYeTash YCTHbIE M TNUCHbMEHHBIE
IIPUEMBI, MPUMEHEHUE BBIUYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTH 3HAYCHUS
KOpHSI HaTypaJbHOW CTENEHU, CTENEHU C PALMOHAIBHBIM IIOKA3aTENeM,
jgorapudpma, UCHOIb3ysl NMPU HEOOXOAUMOCTH BBIYUCIUTEIbHBIE YCTPOICTBA;
N0JIB30BAThCS OLIEHKOW U MPUKUAKOMN MPU MPAKTUYECKUX pacyeTax;

IMPUMCHATH IMOHATHUA, CBA3AHHBIC C JCIIMMOCTBIO IECJIbIX YHUCCII, ITPU PCIICHUN
MAaTEMAaTHYCCKHUX 3ada4,

HaXOoaAuTb KOPHHU MHOTOYICHOB C OI[HOﬁ HepeMeHHOﬁ, pacKiIaabIBaATh
MHOI'OYJICHBI HA MHOXUTCIIN,

BBIMIOJHATE ~ JICUCTBUS C  KOMIUICKCHBIMH  YHUCJIAMH,  I10JIb30BaThCS
TCOMETPUYCCKON WHTEpIpeTaleld KOMIUICKCHBIX 4YHCEN, B MPOCTCHIINX
CIIy4astX HaXOJUTh KOMIUICKCHBIC KOPHHM YpPaBHCHHH C JCHCTBUTEIHHBIMH
Kod(puIeHTamu;

IMpOBOAUTD Hp606p330BaHI/ISI YUCJIIOBBIX u 6yKB€HHBIX BI:Ipa)KeHHﬁ,
BKIIFOYAOMIHUX CTCIICHU, pPaauKaJbl, J'IOI‘apI/I(l)MI)I U TPUTOHOMCTPHUYCCKUC
dynkmy;

UCNOJb30BATh MNPUOOPETEHHbIe 3HAHMS W YMEHHMS B NPAKTHYECKOMH
AeATeJIbHOCTH U MOBCEAHEBHOM KU3HU JJIA:

NPAaKTUYECKUX pacdyeToB 1o dopmysiam, BKIouas (Hopmyibl, coiepKaiiue
CTETICHW, paJuKaibl, JorapupmMbl U TPUTOHOMETpHUUECKHEe (GYHKIIUH,
UCTIONIb3Ysl TPU HEOOXOIMMOCTH CIPABOYHBIE MaTe€pUaibl U MPOCTEHIIHE
BBIYHCIIUTENIbHBIE YCTPOICTBA;

OYHKIIUU U TPAOUKHU

yMeTh

OIpE/ICTIATh 3HaYCHUE (YHKIUU 10 3HAYCHHWIO apryMCHTa MPHU Pa3IHIHBIX
criocobax 3aanusi PyHKIUY;

CTPOHWTHh TpadUKUd W3YYCHHBIX (YHKIMH, BBIOIHATE MPEOOpa3OBaHUS
rpaduKoB;

OIMCHIBATH 10 TPaPUKy H 1O POopMyJie OBEICHUE H CBOMCTBA (PYHKIINA;

peliaTh ypaBHEHHUsI, CUCTEMbI YPABHEHUM, HEPABEHCTBA, UCIIOJIb3Ysl CBOMCTBA
byHKIMH U UX rpaduvIecKue mpeICcTaBICHNUS;

HCIIOJIb30BaTh l'[pl’lOﬁpeTeHHble JHAHHUSA M YMCHHA B HpaKTquCKOﬁ
ACATCJIBbHOCTH H HOBCGI{HeBHOﬁ KU3HHU NJIA

OMHUCAHUS U UCCIEIOBAaHUS C MOMOIIBIO (DYHKIUN peaTbHbIX 3aBUCUMOCTEM,
MpEACTaBICHUS UX TpapuUUecKd; HUHTEpHpeTauuu TrpadUuKoOB peabHbIX
ITPOLIECCOB;



HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh
HaXOJUTh CyMMY O€CKOHEYHO YOBIBAIOUIEH T€OMETPUUECKUI IPOrPECCHH;

BBIUMCIIATh MPOU3BOAHBIE M TEPBOOOpA3HbIE 3JIEMEHTAPHBIX (PYHKIUH,
MPUMEHSS MTpaBuiia BBIYUCICHUS TPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONb3YS
CIIPaBOYHBIE MATEPHUAIIBL;

UCCie10BaTh GYHKIIMU U CTPOUTH UX I'papMKK ¢ TOMOILIBIO TPOU3BOAHOM;
pemarh 3aJja4u ¢ IPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy pyHKIUY;

pemiarh 3a7a4d Ha HAaXOXKJEHHWE HAWOOJIBILIET0 M HAUMEHbBILEro 3HAYEHUS
(YHKIIMU HA OTPE3KE;

BBIYHCJIATH IJIOIIIAdb KpHBOHHHCﬁHOﬁ TpalCuuu,

HCIIOJIb30BaAThH l'[pl/l()ﬁpeTeHHbIe SHAHUA U YMCEHMHA B npaKanecmoﬁ
ACATCJIBbHOCTH U l'[OBceI[HeBHOﬁ KU3HU NJIA:

peumicHuss TCOMCTPHUUCCKHUX, (1)I/ISI/I‘IGCKI/IX, O9KOHOMHYCCKUX W OPYTIUux
MMPUKIAJAHBIX 3aJda4, B TOM YHCJIC 3add4 Ha HauOOJIbIIINE M HAMMEHBIIINE
3HAYCHUS C IPUMCHCHUCM allllapaTa MaTCMAaTHYCCKOI'O aHAJIN3a,

YPABHEHUSA N HEPABEHCTBA

yMeTh

peuiaTb paluOHAJIILHBLIC, ITOKA3aTCIIbHBIC U JIOFapI/I(i)MI/I‘IGCKI/IC YPaBHCHUA U
HCPABCHCTBA, HPPAHOHAIBHBIC W TPHUTIOHOMCTPHUYCCKHUC YpPABHCHUA, HUX
CHCTCMBI,

AOKa3bIBATb HCCJIOKHBIC HCPABCHCTBA,

pelmarb TEKCTOBBIE 3aJaud C I[IOMOIIBI0 COCTAaBIICHUS YpPaBHCHUH, U
HEPABEHCTB, MHTEPIPETUPYSI PE3YJIbTAT C YYETOM OIPAHUYCHHUM YCIOBUSA
3a7a4H;

n300pakaTh HA KOOPJAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM U
HEPABEHCTB C JIBYMsI IIEPEMEHHBIMH U UX CUCTEM.

HAXOJUTh TMPHUOIVIKEHHBbIE DPEIICHUS YPaBHEHUW U HMX CHUCTEM, HCIOIB3Ys
rpadudeckuii MeTo;

peniaTh ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C MPUMEHEHHEM TpadruecKux
MIPEICTaBICHUN, CBONCTB (DYHKIIH, MPOU3BOIHOM;

HCNOJIb30BAaTh NPHOOpPETEHHbIE 3HAHUS W YMEHHSl B NPAKTHYECKOMH
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIS:

IIOCTPOCHUA U NCCICIOBAHNA HpOCTCfIHIHX MAaTEMATHYCCKHNX MOI[CJ'ICﬁ;

3JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKU U TEOPUHN
BEPOSITHOCTEMN
YMEThb

pemaTh npocTeiiire KOMOMHATOPHBIE 3a/1auid METOJIOM IMepedopa, a TaKKeE C
MCIIOJIb30BaHUEM HW3BECTHBIX (OpMyl, TpeyroibHuka llackans; BBIUMUCIATH



ko3pdunrientsl 6mHOMa HploTOHa 1O (Qopmyne M € HUCHOJIB30BAHUEM
TpeyronpHuka [lackans;

HaxXOJHUTb BCPOATHOCTD CO6BITI/I}I, HCIIOJIB3Yys KIIACCHUYCCKOC OIIPCACICHUC
BCPOATHOCTH,

IIPUMEHSTh TEOPEMBI CIIOKEHUS U YMHOKEHHS BEPOATHOCTEN IMPU PELICHUU
3az1ady;

HCIIOJIBb30BaThH npnoﬁpeTeHHme SHAHUAT H YMCHHUSA B npaKanecxoﬁ
ACATCJIBbHOCTH H HOBceHHeBHOﬁ JKU3HHU Q1A

aHaJIM3a peajbHBbIX YMCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE AUATPAMM,
rpaduKoB; AJid aHanM3a UHPOPMALIMK CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUA

yMeTb
COOTHOCHUTH TIJIOCKHE T€OMETPUYECKUE (DUTYPBI U TPEXMEPHBIE OOBEKTHI C UX
OTHMCAHUSAMH, YEPTEKAMHU, H300pAKEHUSIMU; pa3IudaTh W aHAIM3UPOBATH
B3aMMHOE PaCIOJIOKEHUE PUryp;

n300pakaTh reoMeTprudecKre (GUTyphl U TEJa, BHITOIHATH UEPTEXK MO YCIOBUIO
3aJIa4u;

pelatb TEeOMETPUUECKHE 3ajaud, ONUpasich Ha U3yUYCHHBIE CBOMCTBA
IJIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX (PUTYP U OTHOIIEHUH MEKTY HUMH,
IPUMEHSIS anreOpanyecKuil ¥ TPUrOHOMETPUICCKHM armapar;

MPOBOAUTDH JIOKA3aTEIbHbIC PACCYKJICHUS MPU PEIICHUU 3a7ay, JOKa3bIBaTh
OCHOBHBIE€ TEOPEMBI KYpCa;

BBIYUCIIATh  JIMHEWHBIE OBJIEMEHTHI W yIJIBI B MPOCTPAHCTBEHHBIX
KoH(pUrypanusx, o0beMbl U IUIOIMIAAN MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
U UX MPOCTEUIINX KOMOWHAITUI;

IPUMEHSATh KOOPJUHATHO-BEKTOPHBIA METOJ JJIsl BBIUMCIICHUS OTHOIICHUM,
PaCCTOSIHUM U YTJIOB;

CTPOUTDb CCUCHHNA MHOT'OI'PAHHUKOB U I/1306pa)KaTI> CCUCHMH: TCJI BpAallICHM

HCNOJb30BAaTh NPHOOPETEHHbIe 3HAHUS W YMEHHSI B MPAKTU4YECKOMH
NeSITeJIbHOCTH U MOBCEAHEBHOM KU3HHU JIJIS:

UCCJIeIOBaHUS (MOJEIMPOBAHNSA) HECIOXKHBIX TMPAKTUYECKUX CHUTyalluid Ha
OCHOBE M3y4YEHHBIX (DOPMYIT U CBOMCTB (uUryp;

BBIYUCIICHUS JUIMH, TIONIACH 1 00BEMOB PEAIbHBIX 00BEKTOB MPH PEIICHUH
MPAKTUYECKUX 3ajJa4, MCIOJB3Yyd MPU HEOOXOIUMOCTH CIPABOYHUKH U
BBIUHMCJIUTEIbHBIE YCTPONCTBA.

OCHOBBI IMHEMHOM AJITEBPHI

yMeTh

BBIYUCIISATh ONPEAECIUTENIA BTOPOTO U TPETHETO MOPSIKOB;
BBITIOJIHATH ONIEPALIMU HAJl MATPULIAMH;
pelIaTh CUCTEMBI JINHEMHBIX YPaBHEHUH 10 npaBuily Kpamepa.



IkaJja oneHUBaHUA

Tect nmo marematuke coctout u3 20 3aaanuid. 3aganus ¢ 1 nmo 11 ouenuBaroTcs
B 4 G6ama, ¢ 12 o 14 onennBarorcs B 5 6aimia, ¢ 15 no 19 onennBarorcs B 6 Oajia,
20 3amanue oueHuBaercsa B 11 Oamnos. Beero 3a tect MokHO HaOpaTh MakCUMyM
100 6amnoB. Kaxnoe 3ananue npeaycMaTpuBaeT, Kak MpaBuiio, pEIICHUE 3a/1a4H.
Ha Boinmonnenue tecta orBogutes 3 yaca (180 MuUHYT).

JleMOHCTPALMOHHBIA BAPUAHT
TecT Mo MaTemMaTHKe

3aganue Ne 1l
1 kunoBarT-yac 5JeKTpodHepruu crouT 2 pyons 50 komeek. CyeTdnk
anekTpodHeprun 1 HosiOps moka3biBan 13785 kwioBaTrT-dyacoB, a 1 aekabOps
nokasbiBan 13965 xunmoBarT-yaca. CKOJIBKO pyOsiel HY)XHO 3arjaTHTh 3a
AIIEKTPOIHEPTHIO 32 HOSIOph? OTBET JalTe B PyJIsiX.

OrtBeT: ‘

3aganme Ne 2
JlauHbIi ygacToK UMeeT (popMy MpsIMOYTOIbHUKA, CTOPOHBI KOTOPOTO PaBHBI
40 m u 50 M. [lom, pacmoyio’)K€HHBIA Ha y4acTKe, UMeeT Ha I1aHe popMy KBajpaTa
co ctopoHoi 9 M. HaiiguTe miomaar OCTaBIIEHCS YacTH y4yacTKa, HE 3aHSTOM

nomoM. OTBeT JaliTe B KBaJIpaTHBIX METpaXx.
50 M

O M

40 M On

OTtBer: ‘

3aganue Ne 3
Ha pucynke noka3zano n3mMeHeHUE aTMOC(HEPHOTO JIaBIICHUS B TEUEHUE TPEX
cytok. [lo ropusoHTanu yka3zaHbl JHU HEIENU, MO BEPTUKAIM — 3HAYCHUS
aTMOoc(epHOro MAaBji€HUsT B MWUIMMETpax pPTyTHOro cronba. Omnpeaenute Mo
PUCYHKY HaWMEHbIIIee 3HAa4eHHUE aTMOoc(hepHOro JaBlieHus (B MHJUTHMETpPax
PTYTHOTO CTOJI0A) BO BTOPHHUK.
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OtBeT: ‘

3aganue Ne 4
JIBa mpeanpusiTUsi MPOU3BOAAT PA3HOTUITHYIO MPOJYKIHIO. BeposiTHOCTH nx
O6ankpoTcTBa B TeueHue rojaa paBusl 0,1 u 0,2 coorBeTcTBeHHO. TOrma BEpoSITHOCTh
TOTO, YTO B TEUCHHE T'0JIa 00AaHKPOTUTCS XOTS ObI OJTHO TIPEANPUITHE, paBHA

OrtBeT: ‘

3aganune Ne 5
. 6 (3 2
Hatinute 3nHaueHne BeIpaKeHUS 7: Ea-
OrtBeT: ‘
3axanue Ne6

Haiinure mmomans TpeyroibHUKa, BEPIIMHBI KOTOPOTO UMEIOT KOOPAUHATHI

(2, 2), (6, 10), (10, 6).

OtBer: ‘

3ananue Ne 7
Haiinute kopens ypaBuenust 1og;(13+x) =log, 8

OTtBer:

3ananmne Ne 8
Haiitn kopenb ypaBHeHUs v2X+31=9.

OtBer:

3aganue Ne 9
[To ot3piBam mnokymarenei Bacunmuii BacuiibeBUY OIEHMT HAIEKHOCTH JBYX
WHTEPHET-MAara3uHoB. BeposSTHOCTh TOro, 4YTO HYKHBIA TOBAp JOCTaBIT W3
MarasuHa A, paBHa 0,82. BeposiTHOCTb TOro, 4TO 3TOT TOBap AOCTABAT U3 Mara3mHa



b, paBna 0,8. Bacunuit BacuibeBuu 3akazan ToBap cpa3y B 00OMX Mara3uHax.
Cuurasi, 4YTO UHTEPHET-Mara3uHbl padOTalOT HE3aBUCUMO JIPYT OT ApYyTa, HaauTe
BEPOATHOCThH TOT'O, YTO HU OJIMH Mara3vH HE JOCTAaBUT TOBAp.

OTtBeT:

3apanue Ne 10
VY depmepa ecth nBa nois, kaxaoe miomaasio 20 rektapos. Ha xaxaom mose
MO>XHO BBIpAlIMBaTh KapTo(eslb M CBEKIY, MOJS MOXHO ACIUTh MEXAY STUMH
KyJbTypaMu B J1000M mpomnopuuu. YpoxalHOCTh KapTodens Ha IEepBOM I0Je
coctasisieT 450 1/ ra, a Ha BTopoM — 300 m/ra. YpokallHOCTh CBEKJIbI Ha IEPBOM
noje coctarisger 250 1/ra, a Ha Bropom — 400 1i/ra.
depmep MoxkeT mposiaBaTh kaprodens mo 1ene 2000 py6. 3a 1ieHTHEp, a CBEKITY
— mo 1eHe 2500 py6. 3a nentHep. Kakoit HauOoNbIIMKA 10XOJ MOXET MOJIYYUTH
bepmep.
Otger:
3apanme Ne 11
Ha  pucynke  wu3oOpaxén  rpadpuxk  dyskuuum y = f(X).  Dynknus
F(X) =—x®-27x* —240x 8. — oxHa u3 nepsoobpasubx QpyHkuuu Yy = f(X). Haligure
IJIOIA b 3aKpallleHHON (PUTYPHI.

|
—10 | -8 Of bk
3aganue Ne 12
-3

1
Matpuma C=A-B, rue A:(5 5

3 2
uB= > 4 Torga 3;eMeHT C,, paBEH

OTtBer: ‘

3aganue Ne 13

2
OnpenenuTtesnsb MaTPUIIBI .

? aBeH
4P

OtBer: ‘

3aganue Ne 14
2 3 1

Jlana matpuna A=|7 0 -2 |. Haiitu onpenenurens MmaTpuisl B=A" - A,
4 3 0



OTtBeT:

3aganne Ne 15
Hailingute Haumenblee 3HaueHue GyHKuuu Y = log 4(x2 —6X +l7)

OTtBeT:
OtBeT:

3agpanue Ne 16
N3 nynkrta A B nyHKT B, paccrosHue wmexnay kotopbiMu 120 kwm,
OJTHOBPEMEHHO BbIEXAJIM MOTOLMKIUCT M BeJIOCUIIENUCT. M3BECTHO, YTO 3a yac
MOTOLMKIIUCT Tpoe3xaeT Ha 45 kM Oosblue, yem Benocuneauct. Ompenenure
CKOPOCTh MOTOLIMKIIUCTA, €CIM U3BECTHO, UTO BEJIOCUIIETUCT MpUOBLIT B MyHKT B Ha
6 yacoB 1103ke MoToIHKIncTa. OTBET JaliTe B KM/4.

OrtBeT:
3aganme Ne 17

Pemure HepaBeHCTBO 972 —37-3° +30<0.

OrtBer:
3aganue Ne 18

[Tnomane MOJHOW MOBEPXHOCTH LMJIMHApPA paBHA 77, @ BbICOTA LIWJIMHIpA
paBHa 2,5 .Halinutre nuaMeTp OCHOBAHUS IIUJIUHPA.

OTtBer:
3aganue Ne 19

Nmeercs nBa cmaBa. I[lepoeiii comepxkut 10% nHukens, Bropoir — 30%
HUKelnss. M3 3TuX ABYX CIUIaBOB MOJYYMIM TpeTui cimaB maccort 200 kr,
conepxkamuii 25% Hukens. Ha ckonbko KujgorpaMMoB Macca IMmepBoro cruiaBa Obuia
MEHBIIIE MacChl BTOPOTO?

OrtBeT:

3amanue Ne 20
227X 1 92X <
log 4%=3-X> (2-%)

Pemre cucremy HepaBeHCTB
I 232
00 4x—3-x2 §X

<1-:

OTtBeT:



IIporpaMMa BCTYNHMTEIbHOI0 UCTIBITAHUSA VISl MOCTYNAKIINX
Ha 0a3e cpeaHero nNpogeccuoOHAJIbHOr0 00pa3oBaHUA

MaremarTuka: aias nocrynaromux Ha YI'CH 38.00.00

YUCJOBBIE U BYKBEHHBIE BBIPAXKEHUSA

JlenuMocTh 1Henbix uywucen. JlemeHnuwe ¢ ocraTkoMm. PemieHwe 3amady C
LETIOYHUCIICHHBIMU HEU3BECTHBIMU.

MHoOrowIeHbl OT OJHOW NEPEeMEHHOM. [leMMMocTh MHOro4wieHOB. JlemeHue
MHOTOYIEHOB C OCTaTKOM. PalMOHalbHBIE KOPHH MHOTOYJIEHOB C LEIbIMHU
koappunnentamu. Cxema 'opuepa. Teopema besy. Uncno kopHell MHOrouseHa.
MHoOrousneHsl OT AByX NepeMeHHBIX. DOpPMyIIbl COKpPAIIEHHOTO YMHOKEHUS IS
crapmnx creneHeid. bunom Herotona. Kopenp cremenn N>1 m ero cBoiicTBa.
CreneHp ¢ pallMOHAIBHBIM IOKa3aTeleM M ee cBoiicTBa. [loHATHE O cTeneHu c
NEUCTBUTENIBHBIM  MOKa3zaTeseM. (CBOICTBa CTENEHUM C  JACHCTBUTEIbHBIM
MIOKa3aTeNeM.

Jlorapudgm uymcna. OcHoBHOe Iorapudmudeckoe ToOxAeCTBO. Jlorapudm
IPOU3BEJICHMS], YACTHOTO, CTENIEHU; IEPEXO]T K HOBOMY OCHOBAaHUIO. [{ecATHYHBIN 1
HaTypaJbHBINA JOTapU(PMBI, YUCIIO e.

[IpeoOpazoBaHus BBIpaKEHUH, BKIIIOYAIOUIUMX apu(METHUYECKUE Olepanuu, a
TaKXe ONEepaliy BO3BEJCHUS B CTEIIEHb U JIOTApU(PMUPOBAHUSI.

TPUT'OHOMETPUSA

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJILHOTO yria. Pannannas mepa
yrna. CuHyc, KOCHUHYC, TaHT€HC M  KOTaHreHc 4yucia. (OCHOBHbIE
Tpuronomerpuueckue toxzaectsa. dopmynsl npuseaeHus. CHHYC, KOCHHYC U
TAHFE€HC CYMMbl M Pa3HOCTH JByX YriioB. CHHYC M KOCHHYC ABONHOIO yrija.
®opmynbl MOTOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUUYECKUX
GbyHKIIMA B TpPOU3BEJNECHHWE W TPOM3BEACHHS B CyMMmy. BripaxkeHue
TPUTOHOMETPUYECKUX (YHKIMA dYepe3 TaHTeHC IMOJIOBUHHOTO apryMEHTa.
[IpeoGpa3zoBaHus TPUTOHOMETPUYUECKUX BHIPAKECHHH.

[Ipocreiimue TPUTOHOMETPUYECKHUE YpaBHEHMUS. Pemenus
TPUTOHOMETPUYECKUX YPaBHEHUM. [Ipocrenimue TPUTOHOMETPUYECKHUE
HEPABEHCTBA.

ApKCHUHYC, apKKOCHUHYC, apKTaHT€HC, ApPKKOTAHI€HC YUCJIa.

OYHKINUN

Oynaknun. O651acTh ONPEASICHUS U MHOKECTBO 3HaUeHUH. [ paduk GyHKIIHH.
[TocTpoenue rpadukoB GyHKINN, 3aJaHHBIX Pa3IUIHBIMUA criocoOamu. CBOMCTBa
(GyHKIIUHA:  MOHOTOHHOCTh, YETHOCTH M  HEYETHOCTh, MEPUOJUYHOCTb,
OTPaHUYCHHOCTh. [IpOMeXyTKkM Bo3pacTaHus W yObIBaHUS, HAWOOJBINEE W
HauMEHbIIEE 3HAYEHHS, TOUKHM JKCTpeMyMa (JIOKaJbHOrO MakCUMyma |
MUHUMYMA). Bwvinykiocms @yuxyuu. 'padudeckas unTepnpetaius. [Ipumepst
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peaJIbHBIX MPOIECCaX U SIBICHUSIX.

Cnoxnast ¢pyHkius (komno3unusi pyHkuuii). B3aumMHo oOpaTHble QyHKIHH.
O6nacTh onpeeneHus 1 00J1acTh 3HaUeHUN o0paTHOM pyHkIuuU. ['paduk oOpaTHOH



¢ynxuuu. Haxoxaenue GpyHkuuu, 0OpaTHOM TaHHOM.

CreneHHas (yHKUMS C HAaTypaJIbHbIM MOKa3aTeJeM, €€ CBOMCTBA U rpaduk.
BepTukanbHble W TOpPU3OHTAJIBHBIE ACUMNOTOTHI TIpadukoB. ['papuxu apodOHO-
JUHENHBIX () YHKLIHMA.

Tpuronomerpuueckue (yHKIHH, UX CBOMCTBA M rpaduKH, MEPUOAUYHOCTD,
OCHOBHOHM mepuos. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIMHU, UX CBOWCTBA U
rpaduxu.

[loka3zarenbHast QyHKIUS (3KCIIOHEHTA), €€ CBOIMCTBA U rpaduK.

Jlorapudmuueckas GyHKIMS, €€ CBOWCTBA U rpaduK.

[IpeoOpazoBanust  rpadukoB:  TapaUICbHBIA  MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO OCEM KOOpJAMHAT U CUMMETPHsl OTHOCHUTEIBbHO Hayala KOOpJUHAT,
CUMMETpPHSI OTHOCUTEJIBHO MpsSMOM y(X), pacTsHKEHHME M CKaTHE BIOIb OcCei

KOOp/AMHAT.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IlonssiTe o mpenene mnocaegoBaTenbHOCTUH. CyliecTBOBaHME Mpejena
MOHOTOHHOW OTPaHUYEHHOM MOCIIEI0BATEIbHOCTH. [{JIMHA OKPYKHOCTH U TIOIIA/b
Kpyra Kak TMpefensl  IocieaoBareiabHOCTe. beckoHeuHo — yObIBaromias
reoMeTpuYecKass Imporpeccus H© €€ cymMma. TeopeMbl O  Ipeaenax
noclienoBareynbHocTel. Ilepexos k npeaenaM B HEpaBEHCTBAX.

[lonsitue o HenpepriBHOCTU PYHKIIMU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
byHKIHAX.

[lonstue o mpenene ¢ynkuuu B Touke. lloBexpenwe QyHKIMNA Ha
0ECKOHEYHOCTH. ACUMIITOTHI.

[lonsiTue o mpou3BoaAHON (PYHKIMH, GU3HMUECKUI U TEOMETPUUYECKUN CMBICI
NPOW3BOJIHON. YpaBHEHHME KacartenbHOU K rpaduky ¢yHkuuu. [IpousBonHbIe
CyMMBbI, Pa3HOCTH, MNPOU3BEAEHUS U 4YacTHOro. IIpou3BOAHBIE OCHOBHBIX
anemMeHTapHbIX QyHkuui. [IponsBogHbIe ClI0X)HON M oOpaTHON (yHKIMA. Bropas
npou3BogHas. IIlpuMeHeHHE TMPOU3BOAHOM K HCCIECNOBaHUIO (QYHKIUH W
noctpoenuto rpadukoB. Mcronbp3oBaHue MPON3BOIHBIX MPU PELICHUN YPAaBHEHUHN U
HEPABEHCTB, TEKCTOBBIX, (DU3UYECKUX M TEOMETPHUUECKHX 3a/ad, HAXOXKICHHUH
HAanOOJBIITNX U HAUMEHBIIINX 3HAYCHUH.

[Tnomans kpuBoMMHEHON Tpanenun. [loHaTre 06 onpeneIeHHOM HHTETpaIe.
[lepBooOpa3znas. [lepBooOpazHbie aneMeHTapHbIX QyHKIUN. [IpaBuna BeraucaeHus
nepBooOpasubix. @opmyna Herorona-JleiOHuma.

[Ipumepsl UCIIONB30BaHUS IPOU3ZBOAHOM Ui HAXOXKIACHHUS HAWIY4YIIEro
pelIeHus B IPUKJIAHbIX 3aa4ax. Haxoxaenue ckopocTu i npouecca, 3aJaHHOTO
dopmynori unu tpaduxom. Ilpumepbl TpuUMeHEHHS WHTETpajia B (PU3NKE U
reoMeTpuu. Bropast mpon3BoHas 1 ee GU3MIECKHIA CMBICI.

YPABHEHUSA U HEPABEHCTBA
Pemienrie  panMoOHanbHBIX,  [OKAa3aTeNbHBIX,  JIOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHWW W HEPABEHCTB. PelieHne uppanuoHAIBHBIX
YpPaBHEHUU U HEPABEHCTB.
OCHOBHBIE  TIpUEMBI  PEIIEHHUS CUCTEM  YPaBHEHHI:  IOJCTAHOBKA,
anreOpanyeckoe CJO0KEHHE, BBEJCHUE HOBBIX IEPEMEHHBIX. PaBHOCHUIBHOCTD



YpaBHEHUM, HEpPAaBEHCTB, cCUCTeM. PemeHune cucreM ypaBHEHUHM C JByMs
HEU3BECTHbIMM (TpocTeiiire Tumbl). PelleHne cucTeM HEpPaBEHCTB C OJHOM
[IEPEMEHHOM.

Jloka3aTenbcTBa HEpaBeHCTB. HepaBeHCTBO O cpelHEM apH(PMETHUECKOM U
CpPEeIHEM F€OMETPUYECKOM JBYX YHCEIL

Hcnonb3oBanue cBOMCTB U rpadukoB (GYHKUMIA NpU pEUICHUU YpaBHEHHUH U
HepaBeHCTB. MeToJ HHTepBajoB. M300paxeHue Ha KOOPAWHATHON IJIOCKOCTH
MHOJKECTBA PCLICHUNW ypaBHEHUNM U HEPABEHCTB C JABYMs IIEPEMEHHBIMU U HX
CUCTEM.

IIprMeHeHne MaTEMaTUYECKUX METOIOB U1 PELLICHUS CONEPKATEIbHBIX 3a/1a4
U3 pa3lIMyHBIX 00JlacTell HaykKd M NpakTUKd. MHTepmperamus pe3yibrara, yder
pealIbHBIX OIrPAHUYCHUM.

SJIEMEHTbI KOMBUHATOPUKU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEW

Tabnuunoe w  rpaduyeckoe  MpEACTaBICHWE  JTaHHBIX.  Yuciosvie
Xapaxmepucmuku psi008 OaHHbIX.

[ToouepenHBIE W OJHOBPEMEHHBIH BBIOOP HECKOJIBKHX JJIEMCHTOB W3
KOHEYHOT'0 MHOXeCTBa. DOpMYIIBI YKCIIa TEPECTAaHOBOK, COUCTAaHUH, pa3MEIICHHH.
Pemennie komOunatopHbiX 3amau. dopmyna Ounoma HerooTona. CgoiicTBa
OmHOMUATLHBIX K03 durmenToB. Tpeyronbuuk [lackas.

DneMeHTapHbIe U CIOXKHBIE cCOObITHS. PaccMoTpeHue ciydaeB U BEpOSITHOCTD
CYMMBl HECOBMECTHBIX COOBITHH, BEPOATHOCTH MPOTHUBOIOJIOKHOTO COOBITHS.
[lonsiTue 0 He3aBUCUMOCTU COOBITHI. BeposTHOCTH M cTaTUCTHYECKas 4acToTa
HACTYIIJICHUS! COOBITHSI.

Krnaccuueckoe omnpeneneHne BEpOATHOCTH. Te€0peMbl CIIOKEHHSI U YMHOXEHHU
BEPOSITHOCTEM.

I'EOMETPUA

I'eomeTpusi Ha MIIOCKOCTH

CBOHCTBO OWCCEKTPHUCHl yria TPEyroiibHUKA. PerieHne TpeyroJbHUKOB.
Boluncnenue OucceKTpHUC, MEAWaH, BBICOT, PAJUyCOB BIMCAHHOW W OMUCAHHOU
OKpyx)HOCcTe. DopMyIbl TUIOMIAAN TPEyroibHuKa: opmyna ['epoHa, BeIpakeHHE
IJIONIAY TPEYTOJIbHUKA YEPE3 PAaINYC BIIMCAHHOW U ONIMCAHHOW OKPY>KHOCTEH.

Brruncnenue yriioB ¢ BEpIIMHON BHYTPU U BHE KPyTa, yIJIa MEXAY XOPIAOH U
KacaTeJIbHOM.

Teopema O mnpousBeIeHUM OTPE3KOB XOpH. Teopema O KacaTeIbHOM H
cekyueil. Teopema 0 cyMMe KBaapaTOB CTOPOH M IMAroHae! napajieaorpamma

Bnucannble u onucaHHble MHOTrOYrojibHUKHA. CBONCTBA U MNPU3HAKU
BIIMCAaHHBIX U ONKMCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTpruueckne mecra TOUEK.

Pemienrie 3agay ¢ TNOMOIIBIO TEOMETPUUYECKUX MPEOOpa3oBaHUN U
F€OMETPUYECKUX MECT.

Inaunc, cunepbona, napadona Kak 2zeomempuyeckue mecma mouex.

IIpsiMmble ¥ MI0CKOCTH B IpocTPpaHCcTBe. OCHOBHBIE MOHATHSI CTEPEOMETPUU



(Touka, mpsiMas, IJIOCKOCTb, NpOCTpaHCTBO). lloHsATHE 00 axcmomMaTHYeCKOM
croco0e NOCTPOCHUS TEOMETPHH.

ITepecekarommuecs, napaieabHbIe U CKPELIUBAIOIINECS IPSIMBIE. YTOJI MEXY
npsAMBIMA B mpocTpaHcTBe. [lepnenaukynsapHocTs npsmbix. llapamiensHocTs U
MEPIEHANKYJIIPHOCTD NPSIMOM U INIOCKOCTH, IPU3HAKU U CBOWCTBA. Teopema o Tpex
NeprneHauKysapax. llepneHaukynsap ¥ HaKIOHHAsg K IUIOCKOCTH. YTOJI MEXIY
IIPSIMOM U IIJIOCKOCTBIO.

[TapannenbHOCTD INIOCKOCTEN, IEPIIEHAUKYJISIPHOCTD INIOCKOCTEN, IPU3HAKU U
CBOMCTBA. /[ByrpaHHbIii yroJi, JIMHEWHBIN YroJ ABYTPAHHOTO YTJIa.

PaccrostHust oT TOYKM 10 TUIOCKOCTH. PaccTosiHre OT NMpsAMOU 10 MIIOCKOCTH.
Paccrosgnne Mexnay mnapaJuieabHBIMHA  IUIOCKOCTAMH. PaccTossHue  mexnay
CKPEILIMBAOUIUMHUCS TPSIMBIMHU.

[TapamnenbHOe TpoekTHpoBanue. OpTOoroHajabHOE NpoeKkTUpoBaHue. Ilnomans
OpPTOTrOHAJILHOW TMPOEKLUHUHA MHOroyrojbHuka. M300pa’keHrne NpoCTpaHCTBEHHBIX
¢uryp. LlenTpanpbHoe NpoOeKTUPOBAHUE.

Mmuororpannuku. Bepiunbel, peOpa, IpaHu MHOTrorpaHHuka. PasBepTka.
MHororpanHbie yribl. Beimykibsie MHOTOrpaHHUKH. Teopema Ditnepa.

[Ipusma, ee ocHoBaHus, OOKOBbIE peOpa, BBICOTA, OOKOBas IMOBEPXHOCTb.
[Tpsimast m HakmonHas npusMa. [IpapwibHas npusma. [lapamnenenunen. Ky6.

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBasi MOBEPXHOCTD.
TpeyronpHas nupamuia. [IpaBuiibHas mupaMuaa. Y cedeHHas MUpaMUIa.

CummMmetpuu B Ky0Oe, B mapaJiesienurIie/ie, B Ipu3Me U MUpamMuse.

[TonsiTHE O CUMMETPHUH B IPOCTPAHCTBE (IIEHTPATIbHAS, OCEBasl, 3epPKaIbHas).

Ceuennst MHOTOrpaHHUKOB. [locTpoeHne ceueHui.

[IpencraBnenne o MpaBUIIBHBIX MHOTOTPAHHHKAX (TeTpa’aAp, KyO, OKTas’p,
JTOAEKadAP U UKOCAIP).

Tena u nmoBepxHocTu BpameHus. [{imHIp U KOHYC. YCEUeHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, OOpa3zyromias, pa3BepTka. OceBbie
CCUCHUS U CCUCHUS TapajlieIbHbIE OCHOBAHHUIO.

Map u cdepa, ux cedenusa. Dmmrc, runepbona, mapadona Kak CEUYCHHS
konyca. KacarenpHast mmockocts K chepe. Chepa, BnucanHass B MHOTOTpaHHUK,
cdepa, onrMcaHHas OKOJIO MHOTOTPAHHHKA.

[HunuHapruyeckre U KOHUYECKHUE MMOBEPXHOCTH.

O0bemMbl Tes1 U MJIOMAAU UX moBepxHocTeil. [lonstue 06 obbeme Tena.
OTtHomrenrne 06beMOB MOAOOHBIX TEN.

®opmynbsl o0beMa KyOa, mapajuienenunena, npu3Mbl, HuinHapa. Oopmyiibl
o0beMa mupamMuabl ¥ KoHyca. DopMynbl TIJIOMAAN TTOBEPXHOCTEH IMIIMHIpPA H
KoHnyca. @opmysbl 00beMa 1apa v miomaian chepsl.

Koopannatel W BeKTOpbI. Jl€KapTOBBI KOOPAMHATBI B MPOCTPAHCTBE.
dopmyna paccTOSHUS MEXIY IBYMS TOYKaMu. YpaBHEHUS chepbl U TUIOCKOCTH.
dopmyna pacCTOSHUS OT TOUYKH JI0 INIOCKOCTH.

Bektopel. Moaynbs BekTtopa. PaBeHCTBO BEKTOpOB. (Cl0KEHUE BEKTOPOB H
YMHOKEHUE BEKTOpa Ha YHUCIO. YTOJI MEXIy BekTtopamu. KoopauHaTel BEKTOpA.
CxanmgapHoe mnpousBelecHHE BEKTOpOB. KosumHeapHble BeKTOphL. PasnoxeHue
BEKTOpa IO JIByM HEKOJUIMHEAPHBIM BeKTOpaM. KoMmIuiaHapHblE BEKTOPBI.



Pa3noxeHue no TpeM HEKOMIUIAHAPHBIM BEKTOpaM.

OCHOBBI IMHEHHOM AJITEBPHI

Marpuunas anaredpa. OmnpexgeaurejJu KBaapaTHbIXx Marpuu. Ilonstue
MaTpHLBbl, BUABI MATPULL, ONIEPALIMU HAJ MATPULIAMH U UX CBOMCTBA. Onpenenurenu
Matpul 2-1o 1 3-ro nopsiAKoB. CBONCTBA ONPEAETUTENEH.

Cucrembl JHMHEHHBIX ajredpamveckux ypaBHeHMH. CHCTeMBbl JIMHEWHBIX
anredpanyeckux ypaBHEHMI: OAHOPOJHbBIE U HEOAHOPOIHBIE CUCTEMBI; PELICHUS
CUCTEMBI; COBMECTHBIE M HECOBMECTHBIE CHUCTEMBI; OIPEICICHHBIE W
HEONPEACIICHHbIE CUCTEMBI. MeToJ pEIIEHUsT CHCTEM C HEBBIPOXKICHHOU
KBaJpaTHOM MaTpHIIEl: MaTpuuHbIi — MeToa Kpamepa.

TPEBOBAHUSA K YPOBHIO TIOATI'OTOBKMU BbIITYCKHHUKOB

B pesynvmame u3zyuenus mamemamuku HaA RBPOPUILHOM YpOGHE
adumypuenm 00.7124ceH

3HATH/TIOHUMATH

e  3HAUYCHHE MATEMaTUYECKOW HAyKW IJid pelieHus 3a7ad, BO3HUKAIOIIUX B
TEOpUM W  TPAKTUKE; I[MHUPOTYy U  OTPAHUYEHHOCTh  TPUMEHEHHUS
MaTEMaTUYECKUX METOJI0B K aHAJIU3Y U UCCIEIOBAHUIO MTPOLIECCOB U SIBJICHUIMA
B IIPUPOJI€ U OOIIECTBE;

e  3HAaYEHHWE MPAKTHKU M BOIMPOCOB, BOZHHUKAIOIIMX B CaMOW MaTeMaTHKE, IS
(dbopMUpOBaHUS U PA3BUTHS MATEMATUUECKOWU HAYKHU;

L HACH pACIIUPCHUA YUCIOBBIX MHOKCCTB KaK crocoba IMOCTPOCHUA HOBOI'O
MAaTCMATUYCCKOI'O allllapaTa JJId pCIICHHA ITPAKTUYCCKUX 3a/1a4 U BHYTPCHHUX
3aJa4 MaTCMaTHUKU,

. 3HAYCHHE UJICH, METOI0B 1 Pe3yJIbTATOB aIreOphl 1 MAaTEMAaTUUECKOTO aHAJIN3a
JUJT IOCTPOEHUST MOJEJIECH peajbHbIX MPOLECCOB M CUTYAIIUN;

° BO3MOKXHOCTHU I'COMCTPHUHU IJIs1 OIIMCAHUA CBOICTB PCAIBHBIX IMPCAMCTOB U UX
B3aMMHOTI'O PACIIOJIOKCHUA,

e  YHUBEpCAJBHBIM XapaKTEp 3aKOHOB JIOTMKH MAaTeMAaTHUYECKUX PACCYXKICHUH,
WX PUMEHUMOCTD B PA3JIUYHBIX 00IACTIX YEIOBEUECKON JEATEIHHOCTH;

e paznmuuue TpeOOBaHUMU, MPEIBABIAEMBIX K JOKA3aTeIhCTBAM B MaTEMAaTHKE,
€CTECTBECHHBIX, COLUAIBHO-I)KOHOMUYECKUX W TyMAaHHTApPHBIX HayKax, Ha
MPAKTHUKE;

o poib aKCUOMATUKH B MaTeMaTHKE; BO3MOYKHOCTbH MOCTPOCHUSA
MaTEMaTUYECKUX TEOPUA HAa  AKCMOMATHYECKOW OCHOBE; 3HAYECHHE
AKCMOMATHKH JIJIs IPYTUX 00J1acTei 3HAHUS U JJIsI IPAKTUKH,

e BEPOSTHOCTHBIX XAapaKTEp pa3IUYHBIX IPOLECCOB U 3aKOHOMEPHOCTEHN
OKPYKaIIEr0 MUPA;

YUCJOBBIE U BYKBEHHBIE BBIPAKEHUA

yMeTh



BBINIOJIHATDh apU(METHUUECKHE JIEUCTBHSI, COYETash YCTHbIE UM IUCbMEHHBIE
IIPUEMBI, NPUMEHEHHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTH 3HAYCHUS
KOpHS HaTypaJbHOW CTENEHU, CTENEHU C PALNUOHAIBHBIM IIOKA3aTENEM,
jgorapupma, HUCHOIb3ysl NMPU HEOOXOIUMOCTH BBIYUCIUTENbHBIE YCTPOMCTBA;
MOJI30BATHCS OLEHKOW U MPUKUIKON MIPU MPAKTUUYECKUX pacyeTax;

IMPUMCHATH ITOHATHA, CBA3AHHBIC C JCIUMOCTBIO LCJIBIX YHUCCII, IIPHU PCIICHUU
MAaTEMATHYCCKUX 3ada4,

HaxXOJUTb KOPHH MHOI'OYWICHOB C OI[HOI>'I HepeMeHHOﬁ, pacKiaabiBaTb
MHOI'OYJICHBI HA MHOXKHTCIIHN,

BBITIOJHATE ~ JICWCTBUS C  KOMIUICKCHBIMH  YHUCJIAMH,  I0JIb30BaThCs
TCOMETPUYCCKON WHTEpIpeTalueld KOMIUICKCHBIX YHCEI, B IMPOCTCHIINX
CIIy4astX HaXOJUTh KOMIUICKCHBIC KOPHHM YpPaBHCHHHA C JEHCTBUTEIHHBIMH
kod(puimeHTamu;

IMpOBOAUTD Hp606p330BaHI/I${ YUCJIIOBBIX u 6YKB6HHBIX BBIpa)KeHHﬁ,
BKIIFOHAOOIUX CTCIICHU, paauKaJbl, HOFapI/I(l)MBI U TPpUTOHOMCTPHUYCCKHUC
dyHKUIMH;

HCIIOJIbB30BaATH l'[pHOﬁpeTeHHbIe 3HAHUA MU YMCEHHMHA B l'[paKTI/I‘IeCKOi/i
ACATCJIBbHOCTH U HOBCC}IHCBHOﬁ KM3HN OJId:

NPAaKTUYECKUX pacyeToB 1o ¢opmysiam, BKIouas (Hopmylibl, coiepskaiiue
CTeNeHHW, paJuKabl, JOrapupmMbl U TPUTOHOMETPUUECKUE (YHKIIUH,
UCIIONIb3Ys TMpPU HEOOXOIMMOCTH CIPABOYHBIE MaTepuaibl U MPOCTEHIIHE
BBIUHCITUTENBHBIE YCTPOINCTBA;

OYHKIUU U TPAOUKHU

yMeTh

ONpeNeNsATh 3HaUCHUE (PYHKIMU MO 3HAYCHHUIO apryMEHTa IPH Pa3IMYHBIX
crioco6ax 3axaHust QyHKIUN;

CTPOUTHh TpaUKH H3YUYCHHBIX (YHKIUN, BBIMOJHATH MPEOOpa30BaHUS
rpaduKoB;
OIMHCHIBATH 10 TpaduKy U 1Mo GopMyIie MOBEICHUE U CBONCTBA (DYHKIIHIA,

peniaTh ypaBHEHHs, CHCTEMbI YpaBHEHUI, HEPABEHCTBA, UCIIOJIB3Ys CBOMCTBA
byHKIMH U UX rpadudecKue mpeICcTaBlIeHNUs;

HCNOJIb30BaTh NPHOOpETEeHHbIE 3HAHMS W YMEHHMSl B MPAKTHYECKOil
AeSITeJIbHOCTH U MTOBCEAHEBHOM KU3HHU JIJISA:

OMHUCAHUSA U KCCIEIOBAaHUS C MOMOIIBIO (DYHKIMN peaJbHbIX 3aBUCUMOCTEM,
MPEACTaBICHNU WX TpaQUUecKu; WHTEPHpETaluu TpaQuKOB peaTbHBIX
IIPOLIECCOB;

HAYAJA MATEMATHUYECKOI'O AHAJIM3A

yMeTb
HaxoJIUTh CyMMY O€CKOHEUHO YOBbIBAIOLIEH r€OMETPUUYECKUIN MPOrPECCUn;



BBIUMCIIATh MPOU3BOAHBIE M TEPBOOOpA3HbIE 3JIEMEHTAPHBIX (PYHKIUH,
MPUMEHSS MTpaBuiia BBIYUCICHUS TPOU3BOIHBIX U IEPBOOOPA3HBIX, UCIIONb3YS
CIIPaBOYHBIE MATEPHUAIIBL;

UCCIEeN0BaTh (PYHKIIMU U CTPOUTH X I'papMKK ¢ TOMOIIBIO TPOU3BOIHOM;
pemarh 3aJ1a4u ¢ IPUMEHEHUEM YpaBHEHUS KacaTeabHOU K rpaduKy GyHKIUY;

pemarb 3aJa4d Ha HaXOXKJEHHWE HAMWOOJIBIIET0 M HAUMEHbBILIEro 3HAYEHUS
(YHKIIMU HA OTPE3KE;

BBIYUCIIATH IJIOMIAb KPUBOJIWHEHNHON TpaIeuy;

HCIIOJIb30BaAThH HpHOﬁpeTeHHbIe SHAHUA U YMCEHMHA B npaKanecmoﬁ
ACATCJIBbHOCTH U HOBceHHeBHOﬁ JKU3HU NJIA:

peamicHuss TCOMCTPUUCCKHUX, (I)I/ISI/I‘IGCKI/IX, OKOHOMHYCCKUX W OpPYTUux
MPpUKIIAAHBIX 3aJda4, B TOM YHCJIC 3add4 Ha HauOOJIbIIINE M HAMMEHBIIINE
3HAYCHUS C IPUMCHCHUCM allllapaTa MaTCMATHYCCKOI'O aHAJIN3a,

YPABHEHUSA N HEPABEHCTBA

yMeTh

peliarh panuMoHalIbHbIE, MOKA3aTeNbHbIE U JIOrapu(PMUUYECKUE YpaBHEHHUS U
HEpPAaBEHCTBA, HMPPALMOHAJIBHBIE W TPUTOHOMETPUYECKUE YPAaBHEHUS, HUX
CUCTEMBI;

JIOKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;

pemaTh TEKCTOBBIE 3aJlaud C IOMOUIBIO COCTAaBJIEHHS YpPaBHEHUU, U
HEPABEHCTB, MHTEPHPETUPYS PE3YyJbTAT C YYETOM OrPAHUYECHHUU YCIOBHUSA
3a/1a4H;

n300pakaTh HA KOOPJAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUM U
HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM.

HAXOJUTh TMPHOJIMKCHHBIC PENICHHUS YPaBHCHHA M HMX CUCTEM, HCIIOIB3YS
rpaduYeCKUil METO;

peliaTh ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI C MPUMEHEHHEM TpadruecKux
MIPEICTaBICHU, CBONCTB (DYHKIIH, MPOU3BOIHOM;

HCNOJIb30BAaTh NPHOOpPETEeHHbIE 3HAHWS W YMEHHMS B NPAKTHYECKOMH
AeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJIA:

IIOCTPOCHUA U NCCICIOBAHNA HpOCTCfIHIHX MAaTEMAaTHYCCKHNX MOZ[CJ'ICﬁ;

3JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKU U TEOPUHN
BEPOSITHOCTEMN

yMeTh

pemaTh npocTeiiire KOMOMHATOPHBIE 3a/1aul METOI0OM Iepedopa, a TaAKKE C
HCIIOJIb30BaHUEM H3BECTHBIX (GoOpMyl, TpeyroibHuka llackans; BBIUHUCIATH
kod(ppuumentet OunomMa HproToHa 1O QopMmyie M C HCHOJIB30BAHUEM
TpeyrosbHuKa [lackais;

HaXO0IuTb BCPOATHOCTDH CO6I)ITI/I$I, HCIIOJIB3YyA KIACCHYCCKOC OIIPCACICHUC
BCPOATHOCTH,



IIPUMEHSTH TEOPEMBI CIIOKEHUS U YMHOKECHHSI BEPOATHOCTEN INPU PELICHHUU
3az1ad;

HCNO/Ib30BAaTh NPHOOPETEHHBbIE 3HAHMS M YMEHHS B IPAKTHYECKOMH
AeATeJJbHOCTH U ITOBCEAHEBHOM KU3HHU JIS:

aHanM3a peajbHbIX YUCIIOBBIX JAHHBIX, NMPEJICTAaBICHHBIX B BHUJIE JAHArpamw,
rpaduKoB; AJid aHaM3a UHPOPMALIMU CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUA

yMeTh

COOTHOCHUTH TIJIOCKHE TEOMETPUYECKUE (DUTYPBI U TPEXMEPHBIE 0OBEKTHI C UX
OTMHUCAHUSAMH, YEPTEKAMHU, H300pAKEHUSIMU; pa3IudaTh W aAHAIM3UPOBATH
B3aUMHOE PaCIoJIOKEHUE PUryp;

n300paxkaTh reoMeTpudeckre (GUTypsl U TeJIa, BHITOIHATH UEPTEXK MO YCIOBUIO
3aJIa4u;

peliatb TEeOMETPUUECKHE 3aJayd, ONUpasicb Ha U3YyUYCHHBIE CBOMCTBA
TJIAHUMETPUUYECKUX U CTEPEOMETPUUECKUX (PUTYDP U OTHOIIEHUM MEKTY HUMH,
IpUMEHSIs anreO0panyecKuil 1 TPUrOHOMETPUIECKUM armnapar;

MPOBOAUTH JIOKA3aTEIbHbIC PACCYKJICHUS MPU PEIICHUU 3a7ay, JOKa3bIBaTh
OCHOBHBIE€ TEOPEMBI KYpCa;

BBIYUCIIATh  JIMHEWHBIE BJIEMEHTHI W yIJIBI B MPOCTPAHCTBEHHBIX
KoH(pUrypamusax, o0beMbl U IUIOMIAAN MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI
U UX MPOCTEUIINX KOMOWHAITUI;

IPUMEHSTh KOOPJUHATHO-BEKTOPHBIA METOJ JJisl BBIYMCIICHUS OTHOIIECHUM,
PaCCTOSIHUM U YTJIOB;

CTPOUTH CEYCHHSI MHOTOTPAHHUKOB U M300pakaTh CEUEHUS TEJ BPAILCHUS,

UCNO0Jb30BAaTh MNMPUOOPETEHHbIE 3HAHMS MW YMEHHMSl B MPAKTHYECKOM
NAeATeJIbHOCTH U MOBCEAHEBHOM KU3HU J1JIA:

UCCJIeIOBaHNS (MOJEIMPOBAHNSA) HECIOXKHBIX TMPAKTUYECKUX CHUTyalluid Ha
OCHOBE M3y4YEHHBIX (DOPMYI U CBOMCTB (uUryp;

BBIYMCIICHUS JUIMH, TIONIAeH 1 00BEMOB PEAIbHBIX 00BEKTOB MPH PEIICHUH
MPaKTHYECKUX 3aJ7ay, HCIOJB3ys IMPU HEOOXOJUMOCTH CIPABOYHUKHU M
BBIUYHMCIIUTEIbHBIE YCTPONUCTBA.

OCHOBBI IUHEMHOM AJTEBPHI

yMeTh

BBIYUCIISATh ONPEAEIUTENIN BTOPOTO U TPETHETO MOPSIKOB;
BBITIOJIHATH ONIEPALMU HAJl MATPULIAMH;
pelIaTh CUCTEMBI JINHEMHBIX YpaBHEHU N0 paBmity Kpamepa.

[IIkaa onieHUBAHUSA



Tect nmo marematuke coctouT u3 20 3aaanuii. 3aganus ¢ 1 nmo 11 oueHnuBaroTcs
B 4 6amra, ¢ 12 o 14 ouenmnBarorcsd B 5 6aimia, ¢ 15 no 19 onennBarorcs B 6 0ajia,
20 3amanue oueHuBaercsa B 11 Oamnos. Beero 3a Tect MokHO HabOpaTh MakCUMyM
100 6annoB. Kaxaoe 3aanue npeaycMaTpuBaeT, Kak MpaBuiio, PEIICHUE 3a/1a4H.
Ha Beinmonnenue tecta orBogutes 3 yaca (180 MuUHYT).

JleMOHCTPALMOHHBIA BAPUAHT
TecT Mo MaTemaTuke

3ananme Nel
Kene3zHonopoxxkHbl OuiIeT ajisg B3pociaoro crtout 220 pybinei. CTOUMOCTH
Oowiera 1y WIKOJNbHUKA cocTaBisgeT 50% OT croumMocTu Ouiera Jyuisi B3pOCIIOro.
['pynna coctouTt u3 16 mkoasHUKOB U 3 B3pociibiX. CKOJIbKO pyOseil cTosT OUIeTh
Ha BCIO Tpymity?

OrtBeT: ’

3aganue Ne 2
B Ttabnuiie ykazaHbl cpeiaHHe IIeHBI (B pyOJisiX) HA HEKOTOPhIE OCHOBHBIC
NPOAYKTHI IUTaHUA B TpeX ropoaax Poccum (mo ganubiM Ha Hauvano 2013 roxga).

HaumenoBanue

S — Tepp Jluneux bapuayn

[Timenuyuelii  x1e0 16 15 18

(6atomn)

Mooko (1 auTp) 32 28 35
Kaprodens (1 xr) 15 18 20
Crip (1 kr) 240 | 260 220
Msico (ToBsiguHa) 360 @ 320 300
Iloaconneunoe

maciio (1 satp) 48 >4 >0

OrnpenenuTte, B KaKOM U3 3TUX TOPOJOB OKAXKETCSI CAMBIM JICIIEBBIM CJEIYIOLIAN
Ha0oOp TPOJIYKTOB: 2 OaTOHA NIIEHWYHOTO Xieba, 2 Kr kaptodems, 2,5 Kr
TrOBAIMHBI, 1 KT cbIpa, | JUTp MOJCOJHEYHOTO Macia, 2 JIUTpa MoJioka. B oTBer
3aMHIINATE CTOMMOCTD JJAHHOTO HAabopa MpOyKTOB B ATOM ropoe (B pyosisx).

OtBer: ‘

3aganme Ne 3
Ha rpajduxe, n3006pakeHHOM Ha PUCYHKE, IPEICTABICHO U3MEHEHUE OUPIKEBOI
CTOMMOCTH aKIU{ ra3oqo0bIBarolieli KOMIAHWU B TEPBBIE JIBE HEACIHU HOSOps. 2
HOs10psi OuzHecmeH npuoOpen 10 akuwmii 3Toi kommanuu. [llecTs U3 HUX OH Mpojan 6
HOs10ps, a 13 HosA0ps — octanbHble 4. CKOIbKO pyOneil morepsia OM3HECMEH B
pe3ynbTaTe ITUX ONEPALIHii?



py6. {

1200

OtBeT: ‘

3ananmne Ne 4
JIBa mpeanpusiTUs MPOU3BOAAT PA3HOTUITHYIO MPOAYKIIHIO. BeposTHOCTH MxX
OaHkpoTCcTBa B TeueHue roga paBHel 0,1 u 0,2 cooTBeTcTBEHHO. Tor/1a BEpOSATHOCTD
TOTO, YTO B TCUCHUE T'0J1a 00AHKPOTUTCS XOTS ObI OJTHO TIPEANPUSITHE, PaBHA

OrtBer: ‘

3ananmne Ne 5
Haigure 3Hauenue Beipaxenus 8,5-2,6-1,7.

OtBer: ‘

3axanue Ne6
Hatinure miomaas TpeyrobHUKA, BEPIIHHBI KOTOPOTO UMEIOT KOOPAMHATHI

(2, 2), (6, 10), (10, 6).

OTtBer: ‘

3ananue Ne 7
Pemute ypaBHeHue 3°=27.

OtBer:

3ananmne Ne 8
Haiiti kopeHb ypaBHEHHs \/15—2x =3,

OTtBerT:

3aganue Ne 9
[To ot3piBam mnokymarenei Bacunmuii BacuiibeBUY OIEHMT HAIEKHOCTH JBYX
WHTEPHET-MAara3uHoB. BeposSTHOCTh TOro, 4YTO HYKHBIA TOBAp JOCTaBIT W3



MarasuHa A, paBHa 0,82. BepoATHOCTb TOr0, 4TO 3TOT TOBAP JOCTABAT U3 Mara3suHa
b, paBna 0,8. Bacunuit BacunbeBuu 3akazan ToBap cpa3dy B OOOMX Mara3uHax.
CuuTas, 4TO MHTEpHET-Mara3uHbl padoOTalOT HE3aBUCUMO APYT OT ApPYyra, HalauTe
BEPOSATHOCTB TOT'O, YTO HU OJIMH Mara3vuH HE JIOCTABUT TOBAP.

OTtBeT:
3aganue Ne 10

VY depmepa ecth nBa nois, kaxaoe miomaasio 20 rektapos. Ha xaxaom mose
MO>XHO BBIpAlIMBaTh KapTo(esb U CBEKIY, MOJS MOXHO ACIUTh MEXAY I3TUMHU
KyJbTypaMu B J1000M mMpomnopuuu. YpoxalHOCTh KapTodens Ha IEpBOM I0JIe
coctasisieT 450 1/ ra, a Ha BTopoM — 300 1/ra. YposkallHOCTh CBEKJIbI Ha MEPBOM
noje coctarisger 250 1/ra, a Ha Bropom — 400 1i/ra.

depmep MoxkeT mpoaBaTh kaptodens mo mene 2000 py6. 3a eHTHEP, a CBEKITY
— mo neHe 2500 py6. 3a nentHep. Kakoit HauOoONbIIMKA 10XOJ MOXET MOJIYYUTH
bepmep.

OrtBeT:
3amanue Ne 11

Ha  pucynke  wu3o0paxén  rpadpuxk  ¢dyskmuum y = f(X).  Dynknus
F(x) = x> +30x* +302x —% — onHa u3 nepBoobpazubix ¢yukiwu y = f(X). Haitnure

IUIONIA/Ib 3aKpaAIeHHOW (PUTYPBI.

YA

[ % (N S -
=

Ol

3aganue Ne 12

1 -3 3 2
Marpuna C=A-B, rae A:(5 ) jn B :( 5 4] Torga 3;eMeHT C,, paBeH

OtBer: ‘

3aganue Ne 13

2
Onpenenutenb MaTPUILIbI . paBeH

!

OrtBer: ‘
3aganue Ne 14
2 3 1
Jlana matpuna A=|7 0 -2 |. Haiitu onpenenurens maTpuisl B=A" -A.
4 3 0



OTtBeT:

3apanue Ne 15

2
Haiigure HanGoubliee 3HadeHne QyHKIMHA Y = 4=2HAx=X

OTtBeT:
3aganue Ne 16

3aBucumocTh o0OBeMa cmpoca ( (EIMHUL B MeCAl) Ha MOPOAYKIHIO
MPEeANPUATHI—MOHOTIOIUCTA oT LEHBI P (THIC. pyo.) 3aaéres
dopmynoit q=100-10p . Belpyuka npennmpusTus 3a wMecsaurl (B Thic. pyo.)
BbIuucasiercss no ¢opmyne r(p)=q-p. Onpenenure HauOONBLIYIO ILEHY p, NPHU
KOTOpO#l MecsiuHast BbIpyuka r(p) coctaBuT He MeHee 240 Teic. py0. OtBeT
IPUBEUTE B THIC. PYO.
OtgeT:

3ananue Ne 17
Pemmre HepaBeHCTBO 4°7° —71.2°° +7<0.

OrtBeT:
3aganue Ne 18

[Tnomane MOJHONW MOBEPXHOCTH LMJIMHApPA paBHA 77, @ BbICOTA LIWJIMHIpA
paBHa 2,5 .Halinute nuaMeTp OCHOBaHUS IIUJIMHIPA.

OrtBer:
3aganue Ne 19

Omns xouet B3Th B kpenut 100.000 pyOneit. [Toramenue kpeaura mpoucXoauT
pa3 B roji paBHBIMH CYMMaMH (KpOMe, MOXKET OBITh, TTOCIICHEN) TIOCIIC HAUYNCICHUS
nporeHToB. CtaBka nponeHta 10% rogoBeix. Ha kakoe MUHUMAJIBHOE KOJUYECTBO
neT MoxeT OJis B3SITh KPEIUT, 4TOOBI €KEerogHbIe BhITUIaThl ObLTH He Oonee 24.000
pyOmnei?

OTtBerT:

3amanue Ne 20
227X L oX <5
log 4x—3-x2 (2-x)

2 2
IC’g4x—3—x2 (gx j

Pemmre cucremy HepaBeHCTB <1-

OtBer:
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