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Pabouas mnporpamma paspabotaHa Ha ocHoBe TpeboBanuii ®I'OC cpeasero o6uiero
oOpa3oBaHUS, NPEObSBIAEMBIX K CTPYKTYype, COAEPKAHHIO M pe3yJbTaTaM OCBOEHHSI y4eOHOM
JTUCHMIUTMHBL «MaTeMaTuka», B COOTBETCTBHH C PekoMeHTalusMU 110 OpraHH3aliM II0JIy4EHHS
cpennero obmero obpa3oBaHHs B IpelieflaX OCBOEHHS 00pa3oBaTeNbHBIX MPOrpaMM CpPEIHEro
npodeccuoHanpHOro obpasosanus Ha 6aze OCHOBHOIO o0Imero oopa3oBaHus C y4eTOM TpeOoBaHHM
(enepadbHBIX roCyJapCTBEHHBIX 00pa3oBaTENbHBIX CTAHZAPTOB M IOJTydYaeMOW MpPO(EecCHH HIIN
CTIELMAIBHOCTH ~ CpefHero  npodeccHoHaipHOro  oOpasoBaHust  (muceMo  JlemaprameHTa
rOCy/1apCTBEHHOH MOJUTHKH B cdepe moArotoBku padoumx kaapos u IO Munobpuayku Poccuu
ot 17.03.2015 Ne 06-259) ¢ usmenenusmu oT 25 mas 2017 r., mporokon Ne3, HA OCHOBaHUH
[TpumepHOit OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBI CPEAHEro 00IIero oopa3oBaHus, 0100pEHHON
perreHueM (enepansHOro y4eOHO-METOAMYECKOr0 OOBeNHHEHHs 10 00ImeMy 00pa3oBaHHIO
(mmpotokon ot 28 urons 2016 r. Ne 2/16-3)

OJOBPEHO na 3ace1aHuy npeaMeTHOH YTBEPXJIAIO
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Penensus

Ha paGouyio mporpammy y4deOHoii aucmumamebl OY/.03 «MaremaTnka»
DporpaMMbl  NOATOTOBKH  CHENHAJHCTOB  CpeJHero  3BeHa  JId
CHeNHAJBHOCTEH TexXHHYeckoro mnpopuas Ha 06aze ocHOBHOro o0mero
o0pa3oBaHHs ¢ NMOJy4YeHHeM cpeaHero obmiero o0pa3zoBaHHsi, COCTABJICHHYIO
npenoaasareieM I'AIIOY CO «CapaToBcKoro KoJuUleka CTPOUTEILCTBA MOCTOB
H HAPOTEXHHYECKHX coopyxeHni», Meabank J.C.

Paboyass mporpamma mno mucourumHe «Marematuka» Ui CHENUAIBHOCTEH
08.02.01 «CTpOWTENBECTBO M 3KCIUTyaTalsl 3[aHUM M coopyxeHwit», 23.02.04
«TexHuyeckas  SKCIUTyaTaldsd  [OJBEMHO-TPAHCIOPTHBIX,  CTPOMTENIBHBIX,
JOPOXXHEIX MaIMH ¥ ob6opynoBanus (o orpacisiM)», 08.02.02 «CrpourescTBo U
IKCIUTyaTallisi HH)XXEHEPHBIX COODPYXXEHMil»  COCTaBl€Ha B COOTBETICTBHH C

tpeboBarmsiMu ®I'OC CIIO.

B pe3ynsrare OCBOGHHS IOaHHOM AMCLMIUIMHEI y Yydamuxcs (QOpMHEpPYIOTCS
HeoOXoIuMEIe O0IMHe KOMIIETEHIIWH.

B nuaHupyeMBIX pe3ylbTaTax OCBOEHHS JUCLMIUIAHBI  ONpEeNIeHEl
OCHOBHEIE 3HAHHUS M YMEHHA, KOTOPHIMH OOydJaromuiics JOIDKEH OBJAfETh, B
pe3ynbTaTe u3y4eHHs TUCIUILTHHEL

B TeMaTH4YecKoM IUIaHE PacKphITa IOCIEAOBATENFHOCTh H3YYEHHUs Pa3/IelioB
M TeM IporpaMMEl, IIOKa3aHO paclpeliejieHHe Y4eOHBIX YacoB IO TeMaM
JVCIAIUTAHEL

IpeacTaBneHHass K pelleH3UPOBaHUIO pabodasi IMporpaMMa I03BOJISET OBJIAETh
MaTeMaTHYEeCKMMH 3HAHHUSMH U YMEHUAMH, HeOOXOIUMEIMH B IIOBCEIHEBHOM KH3HH,
JUIS OCBOEHHMS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCHHMIUIMH W JIUCIUIUIHH
npo(ecCHOHATBHOIO MUKIIA, U1 IOTy4eHUs 00pa3oBaHus B 00JacTsIX, He TpeOyromux
yriryOJIeHHON MaTeMaTH4ECKOHM IOATOTOBKH.

IpennoxeHHas pabodas mporpaMMa, TaKuM OOpa3oM, IIOJHOCTEIO
COOTBETCTBYeET LielsiM OOydYeHHs, a ee NMpaKTHYecKas peajlu3alis CIocobCcTByeT
JOCTHXKEHHIO BBICOKOTO IIPOLIEHTA YCIIEBAEMOCTH YYAIUXCH.

PereHsent: K.().-M.H.,
JIOLIEHT Kagbﬂggp;‘.;f:geopma byHKImi RS
M CTOXa ogsses

N O A. MruUtsIIEHA

A M. 3axapos
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1. MOACHUTEJIBHAS 3AIINCKA

1.1. O6man xapakTePUCTHKA Y9e0HOH THCUHILTAHEL

IMporpamMma oOmeoOpasorarenbHoi yueOHOH mucnmiuHBl «MaTteMaTHKa) npeAHa3HaveHa ms
W3YUCHHS OCHOBHBIX BOIIPOCOB MATEMATHKH B MpeleliaX OCBOCHHS OCHOBHOM 00pazoBaTelbHON
nporpammet CITIO (OOII CIIO) ma 6ase ocHOBRHOro o0mero o0pasoBaHHS IPH MIOATOTOBKE
CIIELHAIHCTOR CPEIHEro 3BEHA.

PaGouas mporpaMma pa3spabotaHa Ha ocHoBe Tpebopanuil OT'OC cpeznero obmero oOpazoBaHHs,
IOPEOBABIAEMEIX K CTPYKTYpe, COACPXAHWIO W pE3yNBTATAM OCBOEHMA VUYEOHOH AHCHMIIHHE
«MareMaTHKa», B COOTBETCTBUH ¢ PeKOMEHAAIMSIME [10 OPraHM3aldH IIONYYEHHA CPEANEro 00IEro
o0pazoBaHus B Npefenax OCBOCHYS 0Opa30oBaTENBHBIX MPOIPAMM CPEQHErO NPOPeCcCHOHANLHOIO
obpaszoBauns Ha Oaze ocHoBroro ofmero oOpazoBaHHA ¢ y4eToM TpeQoBanuil deaepatbHBIX
rOCYZapCTBEHHEIX O0pa30BaTEIBHBIX CTAHJAPTOB M MOIyuaeModl IpodecCHH HIH COEHHATBHOCTH
CPEAHETO MPOQeCCHORaNLROre 06pasosanys (MiuckMo JlenapraMenTa rocy1apcTBEHHO MOIHTHKHA B
cthepe monroToBkn pabounx kagpos u 10 MunoOprayku Poceuu ot 17 mapra 2015 r. Ne (06-259)
¢ w3MeHeHWsMu U qomomHeHHaMHu (o1 25.05.2017 r, mpotoxon Ne3); Ha ocnoBaumu [IpuMepHOi
nporpaMMer  00meobpazoBarenbHoit  AUCUMIUIMHBL  «MaremaTtukay QIS OpodecCHOHANBHBIX
o0paszoBaTeNbHBIX Oprauusanuii, pexomeHaoBaHHOH OI'AY «OUPO» mna peamusanuy oCHOBHOR
npodeccuonansrol obpazosatensroi nporpammel CITO wa 6ase ocHOBHOTO 06Iero o6pa3osanus ¢
IIOTy4eHNEM CpeHero oomero obpaszopanus (mpotokoi Ne 3 or 21 urong 2015 r., perucrpanHoHHbIi
Homep penensun 384 ot 23 mona 2015 r..), ¢ yyeTroM llpumepHoit ocHOBHOM 00pa3zoBATENBHOM
IporpaMMsl  cpemsero obiiero odpazopaHus, OH00pEeHHOH pemeHHeM (eaepansHOro y4eOHO-
METOAMYECKOro obneauueHis no obmeMy obpasoranuro (Iporoxon ot 28 uroms 2016 roaa Ne 2/16-
3; ); npmkaza o6 yreepxmenun  @I'OC CIIO ot 10.01.2018r. Ne2; cmemmanskocte 08.02.01
«CTpOMTENBCTBO U IKCILTYaTallus 30aHuHA ¥ coopyxeruit», npukas o0 yreepxacHur ®I'OC CIIO ot
10.01.2018r. Ne6; cneumansHocts 08.02.02 «CTpoMTENECTBO M IKCILTyaTallUs HHKCHEPHBIX
coopy:keHuil», npukaz o6 yreepmenmu ®I'OC CIIO ot 23.01.2018r. Ned5; crnenuaisHOCTE
23.02.04 «TexHuueckad O>KCIUIYATAUA NOABEMHO-TPAHCIOPTHBRIX, CTPOHTENBHBIX, JOPOMKHEIX
MatH 1 06opyRoBaHus (0 OTPACILAM)».

ConepxcaHHe mporpaMMel «MaTteMaruka» HAaIIpaBJICHO Ha JOCTHXKCHHEC CICIYIOMMX eNei:

1. obecrmeueHne cGOPMHPOBAHHOCTH IPEACTABICHHHE O COMUANBHEIX, KYJIBTYPHBIX U
HCTOPUYECKHX (PaKTOpax CTAaHOBJICHUA MAaTEMaTUKH,

2. ofecnedenne cHOPMUPOBAHHOCTH JOTHIECKOTO, AITOPUTMUHMECKOTO H MATEMaTHIECKOIO
MBIILTCHAS,

3. ofecmeyerHue chOpMUPOBAHHOCTH YMEHUH MIPUMEHSTE NOTYYeHHEIC SHAHVS IPH PEIICH UM
Pa3MTHYHBIX 3a7a1;

4. obecneueHre cGOpPMHAPOBAHAOCTH NPEACTABICHHH 0 MaTeMaTHKE KaK 4acTH
001IeYeI0BeYeCKOM KYIBTYPhI, YHHBEPCAIBHOM SI3BIKE HAYKHU, O3BOJIEIOMIEM OTIHCHIBATD U

H3YYaTh PEeAJIbHEBIC MPOLECCHI U ABJICHHA.

[TporpaMma Hanpaeiesa Ha GOpMHPOBAHUE Y CTYAECHTOB KOMIETEHIUH, HEOOXOAMMBIX JUIS
KagectBernoro ocsocuus OOIT CIIO ra 6aze ocHOBHOIrO 061Iero 06pa3oBaHus ¢ MONYUCHUEM



cpensero obmero obpazoBaHus, IPOrPaMMbE TOJTOTORKH CHEHMATHCTOR cpeauero 3sena (TIIICC3).
IMporpamma yueGHOH aucHunnueER «MaremaTuka» OnpeAenseT cogepanue yuebuoro Marepuana,
IIOCJIEAOBATENILHOCTE €r0 U3YUYEHHS, paciipeeneHne yueOHbIX 4acoB, TEMATHKY pedeparos,
HHIUBHIYAIBHEIX IPOSKTOB.

1.2 MecTo y4eOHOH JHCHAIUIHHEBI B YI¢OHOM ILIAHE

VueHHan aucnumnuHa «Marematuka» sBdeTcd y4ueOHBIM IIpeaMeTOM 0o0g3aTEIBHOM
npeaMeTHoM obmactu «Marematuka U HHpopmatuka» DPI'OC cpegsero obuiero o6pasopaHms, H
u3yvaercs B obimeoOpazoBarenpuoM ruiie ydeOuHoro miaapa OIIOII CITO Ha 6ase oCHOBHOLO
o0mero obpazoBanus c’ NOMyUYCHHEM cpefHero o0Imero 00pa3oBaHH.



1.3 PesyanTaThbl 0cBoeHHS Y4eOHOH AHCIHILIMHDI

Tabnuua 1.3.1 - GopMEI ¥ METOABI KOHTPOIIS U OLICHKH PE3yIbTaTOB OCBOCHM yueOHOH AUCLMIUIMAR «MaTtemaTukay

Pe3yiabTaThl
{(NH4HOCTHbiE, METANPEIMETHLIE, IPEAMETHDbIE)

OcCHOBHbIC MOKA3ATEIH CLIEHKH Pely ibTaTa

QopMBE 1 METOALL KOHTPONIS K

~ NCHUMAHKE 3HAUMMOCTH MATEMAaTHKH ANA HAYUHO-TEXHMUECKOTO
nporpecea, cOpMHUPOBAHHOCTL OTHOMIEHHA ¥ MATEMATHKE KaK K
4acTH o0ILevenoBedeckol KyJbTYPH Yepe3 SHaKOMCTBO ¢ UCTOpHel
PAlBKTHA MATEMATHKK, IBOJEOLHENR MATEMATHYECKUX MACH,

— pasBUTHE NOTMHECKOTO  MBIEHWA, APOCTPaHCTBEHHOTO
BOOOpaMEHHA,  aNrOopUTMHYecKON — KYABTYpB,  KPUTHUHOCTH
MBIMJIGHH  HA@  ypoBHe,  HeoOxoawmom  mna  Oymymei
npodiecCHOHANBHOH NEATENBHOCTH, 014 OPOAONKEHUA 06pazoBaHus
n camoo0pa3oBaHus;

— OBNAfGHHE MATEeMATHMCCKMMM 3HAHMAMK H  YMEHHAMM,
HeoOXOAHWMbLIMH B NOBCEAHEBHOH MH3HH, INS OCBOSHHS CMEKHBIX

ECTECTBEHHO-HAYUHBIX OMCUNILIHH H OHCLUITHH
ApopEeCCHOHANLHOIO UMKNA, ONs nonyveHus o0pajoBaHus B
obnactax, He Tpebyownx  yrnybieHHOH — MareMarH4eckoid

MOATOTORKM;

— TOTOBHOCTE K criocofHocT: K ofpalopaHuio, B TOM UHCIE
caMoobpasoBaHMo, HA NPOTHKEHWH BCeH JKU3IHH, COIHATENLHOE
OTHOIIEHHE K HENPEPHIBHOMY O0pa3OBaHMIC  KAK  YCIOBHIO
ycrlelitof npodeccuOHaNBHOH M 00IIECTBEHHON AEATENBHOCTH;

— rOTO8HOCTE W CHOCOBHOCTL K CAMOCTORTENILHON TEOpYECKOH U
OTBETCTBEHHOH IERTENLHOCTH;

— TOTOBHOCTE K KOMNEKTHBHONW pabore,
CBEPCTHHKAMHM B 06pasoBaTeNkHOM,
yuebHo-neene joBaTenbCkol,
AEATENEHOCTH;

— oOTHoWeHHME K ApoQecCHOHANBHOM  NEATENLHOCTH — Kak
BO3MOXKHOCTH YYaCTHA B pEIIEHMM JMMHBIX, OOMHIGCTBEHHEIX,
rOCyIapPCTREHHLIX, 0BUICHANMOHANBHEIX NpobieM;

COTPYAHHYECTBY CO
o0INeCTBEHHO  MONE3HOM,
NpOEKTHOH W JApYyrHX  BWAAX

cobmoaeHre mnpaeun OesomacHoro ofpameHus ¢ npufopamud ¥
yeTpoiicTaaMn;

MpOSBJICHUE aKTHEHOH JKU3HEHHOH O3HLIMK,
JEMOHCTPAlUMA TOTOBHOCTH K CaMOCTOATENBHOI,
JEATeNILHOCTH];

€O3HATENhLHOE OTHOLEHHE K MPOAOIKEHHI0 00pasoBaHus;
AeMOHCTPAUHA ¢HOPMHPORAHHOCTH MUPOBO3IPEHKA, OTBEYAKIIEr)
COBPEMEHHBIM PEATIUAM;

AEMOHCTpALA HHTepeca K JOCTHXEHWAM MaTeMaTHIECKOR HayKU.

TBOpUECKOk

OUCHKH

JAMYHOCTHEEE PE3YABTATHL

- cdmpmupoaauﬂocm, npencmancuuﬁ 0 MAaATEMATUKS KaK NpOABICHHUE IPAXIAHCTBECHHOCTH, HATPHOTH3IMA, HHTepnpe‘raunﬂ pe3yNLTaTOB
YHHERCPCANBHOM A3LIKE HaykH, CPCACTES MOJCNHPOBAHHA ABJICHWH H IHAHHE HCTOPHH cBoeid CTPAaHBL, AOCTHIKEHMH OTEUEeCTBeHHLIX | HabmoaeHuHH 3a ACATENEHOCTRED
fPOUECCOR, MAGAX W METONAX MATEMATHKH; YUEHBIX; o0y4atolerocs B NpPOLECCE OCBOCHHA

06pa3oBaTeIbHON MPOrpaMMbE

MeTANpEIMETHEIE PE3YIIBTATDhL




— YMEeHHE CaMOCTOATENBHO ONPEOENATh LCAH HEATENsHOCTH M
COCTARMIATE TUIAHBL ASATENLHOCTH; CAMOCTOATENBHO OCYLIECTBIATE,
KOHTpPONIMPOBAaTE H KOPPEKTHPOBAaTh HACATENLHOCTE; HCIMONB30BATH
BCE BO3MOMKHBIC PECYPCh ANA HOCTIXEHHS NOCTABIEHHRIX Ueneld H
peann3alui ITAKOB NeATENEHOCTY; BBIGHPATh YCIEHBIE CTPATErHu
B Pa3NHYHBIX CHTYAIMAX;

— YMEHHE NPOAYKTHBHO O0ILATRCA K B3aUMOASHCTROBATL B TIPOLECCE
COBMECTHOI JEATENLHOCTH, YUHTLIBATE NOZUUMA APYTHX YIACTHUKOB
HenTenbHOCTY, SdupekTHEHO paspelaTh KOHGUINKTE;

- BIAJICHHE HABBIKAMH TNO3HABATENLHOI, yuebHo-
HCCMEAOBATENBCKOM M NpoekTHON  AGATENBHOCTH, HAEBIKAMH
pazpelmieHms  npobieM;  ¢noco0HOCTE M TOTOBHOCTE K

CAMOCTOATCIBHOMY MOHCKY MCTOUIOB PCLICHKHA MMPAKTHYCCKHX 33044,
TNPHMEHEHNWIO PA3JIHYHBIX METOLOOBE NO3HAHNA,

— FOTOBHOCTE # CNOCOBHOCTL K CAMOCTOATENEHOH MHPOPMALMOKHO-
M03HABATENLHOH ASATENBHOCTH, BEMCYAA YMEHHWE OPHEHTHPOBATHCH
B PAMIMYHREIX HCTOYHHKAX HWH(OPMALNH, KPHTHYSCKH OLCHUEATH H
HHTEpNpeTHpoOBaTE HHGOPMALIIO, MONYHAEMYHD M3 DPAMHYHLIX
HCTOYHHKOB,

— BIIAOCHHE A3LIKOBBIMW CpeacTeaMM: YMEHHC KCHO, JIOTHYHO H
TOYHO H3NATATE CBOW) TOMUKY 3PEHUSA, HCMONB30BATh ANSKBATHHIC
ASLIKOBBIC CREALTEA;

— Blalg¢HHEe HABLIKAMU Mo3HaBaTeILHO pe(bﬂerccuu KaK OCO3HAaHKA
COBEPUIACMEIX ;[eﬁcmnﬁ H MEBICIHTCHRHEIX  [POHECCOR, HX
pe3vILTATOB H OCHOBaHHﬁ, TpaHyl CBOErC 3HAHHA H HE3HAHUM,
HOBBIX [IO3HABATSIBHEIX 380324 H CPEACTE A HX JOCTHXKEHHS,

-  LENeYCTPEMACHHOCTD B MNOHCKAX H MMPHHATHH peIJ.ICHHﬁ,
co0OpA3HTEABHOCTL W HHTYMIM, DAIBATOCTH MPOCTPAHCTBEHHBIX
IpeAcTaBleHHE; crnocofHOCTE BOCTIPMHUMATEL KPACOTY M CAPMOHHID
MHpa,

JeMoHcTpauusa cnocofHocTelt k  yueGno-uccrmenopaTennckoft
OPOEKTHOH ASATENLHOCTH,
WCTMONB30RAHME Pa3NMHBIX METOAOB pellleH A NPaKTHISCKHUX 3a0ad;

HCTIONB30OBAHHE PasiHiHRX pecypCLoe AnA JAOCTHKCHHA
NCCTABNSHHEBIX USEH;
npoRgACHNE CAMOCTOATENBHOTO NOHCKa MaTeMaTHUECKOH

uHGOpMAIHH ¢ HUCTIONB3OBAHAEM DPA3MHMYHBIX MCTOYMHWUKOB (HAYYHO-
TOOMYMAPHBIX H3MAHWH, KOMOBIOTEPHHIX ©0a3 maHHbBIX, pecypcos
HuTepHeTa);

HCHONB30BAHME KOMIBIOTEPHBIX TexHonoruit ana obpabotku #
nepefaud MareMmarideckol HHQoOpManMM U ee NpeACTABIEHHA B
pazNHYHEIX opMax;

KPUTHYECKAad OLEHKA AOCTOBEPHOCTH MaTeMaTHYeckol nadopmaumy,
NOCTYNAIOWEH W3 PA3HbIX HCTOYHHKOB,
DeMOHCTpalus  cnocofHOCTH  CAMOCTOATENLHO
Heo0X0AuMYI0 MHJOpMALMIO s
yueOHBIX 28.0449;

cobniofenie TeXHHKH Be30NacHOCTH, FUTMENRR!, pecypeochepexenun,
NPaBOBEIX M STHYECKHX  HOPM, HOpM  HHGOPMAUMOHKHOM
fe30nacHoOCTH.

HCnONb3IOBATL
BBINNOJIHCHHA ITOCTARJICHHBIX

IpaKTHUECKHE 3aHATHA
Yuebho-npakTHHeckie KOHpEepeHIMH

Konkypcer!

OnuMnuansl

INoproroBka pedepaton, OoKNADOB,
HCTIOJIE30BAHHE AMEKTPOHHBIX
HCTOYHUKOB,

HabmogeHue za HaBhlkamH paboThl B
rRoGaNsHLIX,  KOPIOPATHBHBIX M
JOKAILHBIX MHOPMALIMOHHBIX CETAX.

NpeaMeTHbIE Pe3y1bLTATh]

— c(lOpMHPOBAHHOCTL MPEACTARNIEHUHE O MATEMATHKE KAK 9acTH
MHUPOBOH KYNBTYPR Y MECTE MATEMATHMKH B COBPEMEHHOH
UMBMAM3ALMH, cnocofax OMMcaHMd fABNEHHI pealbHOrO MUpa Ha
MaTEMATHYECKOM H3bIKE;

— ¢hopMHPOBAHHOCTb NPENCTABNCHUHA 0 MATEMATHHECKUX MOHSTHAX
KaK BAOMHEHINMX MATEMATHYECKUX MOJENAX, [O3BOILTIOLIMX
OMWCHIBATL W M3YUATH PAa3HbIE NPOLECCH! M SBNEHMA; MOHKMAHKE
BO3MOWKHOCTH AKCHOMBTHUYECKOrO [(OCTPOEHHA MAaTeMaTHYECKHX
TEOPHIt;

— BIaAEHHE METOJAMU [OKAIATENLCTE H ANFOPUTMOB PEILSHHS,
YMEHHE HX NPHMEHATE, NPOBCAMTh HOKA3ATENBHBIE PACCYMAEGHHA B

YMEHHE BHIIONHAThL apu(MeTHueckHe AeliCTBUL HAA “HCNAMH,
€oYeTad YCTHBIC M NUCHMEHHBIE MPHEMBl; HAXOOUTE IPUONHKEHHEIE
3HAYEHHS BENWYWH ¥ NOTPElIHOCTH BhlducneHudl (abcomoTHas #
OTHOCHTERBHAA); CPABHUBATE YKCHOBLIE BRIPAXKEHNA,

YMEHHE HAXOOWTL 3HAUECHHA KOPHA, CTelleHH, JNorapudma,
TPUIOHOMETPHYECKHX  BblpAKEHWA HA OCHOBE  OMNpEJENeRHS,
UCTIONB3YA  NpY  HEOOXOOMMOCTH HHCTPYMEHTANBHBIE CpENcTBa;
MONB30BATECH MPUONIDKEHHON OLEHKOH TP NPAKTHYECKHUX PACUETAX;
YMEHHE BBIIONHATE nNpcoOpasOBaHUA  BIPAKEHWH, NPUMEHAA
¢dopMynbl, CcBA3AHHBIE co cBoHCTBaMM creneHeit, norapuadmos,
TPHIOHOMETpHYECKUX PYHKINI;

Texymuii KXOHTPONE;

HHIHBMAYANLHEIHA YCTHRIH ONpOc,
BEITIOHEHHAE  TBOPYECKMX  3alaHWMi,
TNPAKTHYECKMX #  CAMOCTOATENBHBIX
paGor;

IpocMOTp K oficyKIeHue A0KTaA0B,
pethepaTos, coobIneHM;

TIPOBEPKA U OIEHKA TEXYIUUX 3HAHHIAL




X0Ze pellieHNnd 3a1ad;

— BNAAGHWE CTAHNAPTHLIMH TpPHEMaMH PelIeHHA pallHOHANBHBIX U
WppPaLCHANBHBIX, NOKAa3aTENbHBIX, CTEEHHBIX,
TPHTOHOMETPHUECKHX YPABHEHHMH H  HEPABCHCTB, HX  CHCTEM;
HCTONL30BAHNE FOTOBBIX KOMIBIOTEPHBIX NPOTPaMM, B TOM MMHCIE
BNA MOKCKA IIyTH PEIIEHHA H MAMOCTPALMH pELUCHMA YPARHCHHH K
HEPABEHCTB;

— chOpPMHUPOBAHHOCTL MPEACTARJIEHNH 00 OCHOBHBLIX [OHATHAX
MaTeMATHHECKOTO aHanu3a M WX cBoHcTBax, BAZicHHE YMEHHEM
XapaKTepr30BaTh MOBeAeHUE $YRKUM, HCTIONB30BAHIE MONYIEHHBIX
aHaHuil U OTINCAHHA M RHANM3A PEATILHBIX 3aRHCHMOCTE;

—  BAAACHHE  OCHOBHBIMH  TOHATHAMH O  IUIOCKMX M
NPOCTPAHCTBEHHBIX TeoMeTpudecknx ¢urypax, HX OCHOBHBIX
crojicraax; clopMUPOBAHHOGCTD yMeHHs Pacno3HasaTh
TEOMETPHYECKHE (HUIypHl Ha HepTekaX, MOARNAX U B PEANLHOM
MHpeE; MIPHMEHEHHE M3YUEHHBIX CBOIHCTE reoMmerpudeckux QHryp M
dopMyn A pelleHMs TeOMETpPMHECKHMX 3afauy u 38884 ©
NPAKTHYECKHM COOEPKAHNEM;

— cHOPMUPOBAHHOCTE NPEACTABACHHI 0 nNpoueccax W ABNEHUSX,
HMEROLLIHX BEPOATHOCTHELH XapaxTep, CTATHCTHYECKUX
3AKOHOMEPHOCTAX B pEalbHOM MMpE, OCHOBHbLIX IIOHSTHAX
SNEeMEHTAPHOH TEOpHH BEpOATHOCTEH; YMEHMH HAXOOWTE X
CUCHUBATE BEPOATHOCTH HACTYIUIEHHA coObTUH B npocTeifmmnx
NPAKTHYECKHWX CUTYAl(MAX ¥ OCHOBHBIE XaPAKTEPUCTUKY CIYUAMHKIX
BENHYNH;

— BaJICHHE HABBIKAMU MWCIQNL30BAHMA [OTORBIX KOMIIBKITEDHBIX
MporpaMM NpH pellIcHHH 3a/a4.

YMeHHe BHIMHCIATE 3HadeHRe (QYHKUWE [C 3aJaHHOMY 3HAYCHHIO
apryMeHTa [pH pasiHuHBIX cnocofax 3ananus GyHkuny,;

YMEHHE OMNpEACNATh OCHOBHBIE CBOHCTEA HYHCROBBIX (QYHKIMI,
HILMOCTPHPOBATE UX Ha rpadukax;

YMEHHE CTPORTE rpadiHKH B3yUeHHBIX QYHKLNI, WITCTPUPOBATE 10
rpauiy CBOHCTRA INEMEHTAPHBIX (YHKLIKIA,

yMeHUe NCHONLIOBATL HOHATHE (YHKLWH N9 OMHCAHHWA W AHAMKH3A
3ABHCHMOCTEH BENHY HH,

YMEHHE HAXOIHTE IPOHIBOAHBIE JNEMEHTAPHEIX (yHKLMIH;

YMCHHE HCIIONB30BAaThH [POM3BOAHYI0O JJIA H3Y4CHHA CBOWCTB
pyHrIME U nocTpoenns rpaguxon;

YMEHHE OPHMEHATh NPOM3BOAHYIO U1 NpOBEAEHHUA NpHUOIMKEHHbBIX
BBIYMCJCHHH, pellaTe 3aja4dd [PUKIaJHON0 XapakTepa Ha
HaxoxaeHus HauboNbWero U HAaMMEHBIIET0 3HAUSHNS;

YMeHHE BLIMHCAATL B NPOCTEHIINX CAY4AAX TWIOIAAM ¥ oGbemb ¢
HCNONB30BAHHEM ONPEACTICHHOrO HHETErpata

YMEHHE pellaTh pallHoHANbHEIE, [TOKa3aTeNbHbIe, NorapudMuiecKne,
TPUTOHOMETPHYECKHE  YDABHCHMA, CBONAINMECA K INHHEHHBIM H
KBAJAPATHEIM, & TAKHKE AHANOrHYHbIE HEPABEHCTBA K CUCTEMBI;
YMEHHE HUCMONb30BaTh rpaduueckiif MeTON pellieHUs ypaBHEHHH W
HEPABEHCTE;

yMeHue W300pakaTe HA KOOPAMHATHON DNOCKOCTH PELEHMA
YPABHEHHH, HEPABSHCTB M CHCTEM € JBYMA HEH3BECTHBIMH;

YMEHUS COCTABHATE U pEliaTE  YPABHCHHR H HEpapCHCTEA,
CBA3BIBAIOINE HEWIBECTHLIE BEJHYMHLI B TEKCTOBLIX (B TOM WHCNE
MPUKNAIHBIX) 3a184ax;

YMEHHE pelllaTh MpocTefiline KOMOMHATOPHLIE 3aJA4d METOLOM
nepefopa, a TakkKe ¢ MCNIONB30BAHKEM H3BECTHRIX QopMyst,

YMEHHE BblYMCHATE B, NPOCTEMIINX CNy4asdX BEPOATHOCTH coOBITUH
HA OCHOBE NOACYETA YHCTA HCXOAOB;

YMEHME PACNIO3HABATE HA YEPTEIKAX M MOAENAX NPOCTPaHCTBEHHBIE
(hOpPMEl; COOTHOCHTh TpPEXMEpPHBME OOBEKTH ¢ HX OMHCAHUAMEH H
w3olpakeHNAMMN;

YMEHHE OTNUCLIBATE B3AUMHCE PACIIONOKEHHE NMPAMBIX U MIOCKocTEH
B MOPOCTPAaHCTBE, AapryMEHTHPORATL CBOM CYXKACHMA 06 37TOM
pachoNoKeHUH;

YMEHHE aHANMIUPOBATE B TPOCTEHINMX  Cnydasx  B3aMMHOS
pacnonoxeHue oObEKTOB B MPOCTPaHCTEE;

yMEHHE M300paXKaTh OCHOBHBEIE MHOTOTPAHHHKM M KPYIIBIE TENa;
BBRITONTHATE AEPTERH 110 YCIOBHAM 33434;

YMEHHE CTPOHTS NpocTefllke ceueHns Kyda, NpU3MbL, THPAMHIIBL;
YMEHHE pelarTh MAHHMETPUYECKHE U npoctefilnne
CTEPEOMETPHYECKHME  3a/1a4M  HA  HAXOMJEHHE TeOMETPHUCCKHX




BENMHYMH (INHH, YIIIOR, IUIowangit, o0beMOR);
yMEHWE HCHAONL30BATE NPH pellleHUd CTEPecMETpHUecKUX 3afau
IAHHMeTpHYeCKUe (KTl 1 METOHBL.




B pesynmeTate ocBoeHMs y4eOHOH AmciunmmuEel «MareMaTHka»y Y ofydarommxcs
(popmMupyrOTCS 00IHE KOMIETEHIIHH:

Tabmna 1.3.2 - O01rHe KoMIeTeHIHH

CrnennanbaocTs 08.02.01 «CTpOoHTENBCTBO ¥ IKCIUTYATAMS 3ZAHHH H COOpYKeHHID,
npuxaz 06 yreepxaenun ®I'OC CIIO ot 10.01.2018r. Ne2;

CroemnaabHoerh  08.02.02  «CrponTesbeTBO H  IKCILUIyaTAIMA — WHIKEHEPHBIX
coopyxeruii», npukas oo yreepxaenuu PI'OC CIIO ot 10.01.2018r, Ne6;

Cnemuansaocte 23.02.04 «TexaHyeckan IKCILIyaTAIHS IOAbeMHO-TPAHCNOPTHDLIX,
CTPOUTENBHLIX, JOPOKHBIX MAINHH H 00opyXoBanus (0 0TpacasivM)», pukas 00 YTBEpKICHHN
OI'OC CIIO ot 23.01.2018r. Ned$.

Kon HanmeHnopanne pesyabtara ofyvyennn

OK 01 BuiGupatk cnocobsl peuleHHs 3azad npodeccHOHANLKOH OESTENBHOCTH MPHMEHHTENBHO K
PA3THYHBIM KOHTEKCTaM,

OK 02 OcywecTsAATh TOWCK, aHANMHZ M WHTepmpeTalmio  nadopmaiue, Heobxoaumol pams
BEINOJHEHHA 3a]a% npodeccoHATBHON IeATeNbHOCTH;

QK 03 ITtaHupoBAaTE H peanH30BHBATE COOCTBEHHOE MPOGECCHOHATBHOE M THYHOCTHOE PA3BHTHE;

OK 04 PaforaTs B KOMNEKTHBE H koMmanzAe, 3(Q¢eKTHBHO B3aWMONEHCTBOBATE C KOJUIEraMu,
PYKOROACTEOM, KIHEHTAMH,

OK 03 OCYlWeCcTBAATE YCTHYI0 W TNHCBMEHHYI0 KOMMYHHKALMIO HA C[OCYAAPCTBEHHOM  A3bIKE
Poccuiickoil Pefepaliyi ¢ y4eToM 0CcOOEHHOCTEH COLMATbHOrO H KYNLTYPHOIo KOHTEKCTa,

QK 06 [IposBnATe  IPaXkOAHCKO-RATPHOTHUECKYH)  MO3HINIO, JeMOHCTPHPOBATH  OCO3HAHHOE
MOBEACHHE HA OCHOBE TPAJHUHOHHEIX ODIEYEN0BEHECKHX HEHHOCTEI;

QK07 CogelicTBoBarte COXPaHEHHIO OKPYXaINeH cpenbl, pecypcocbepexeHury, 3¢bekTHRHO
JelCTBOBATE B YPE3RbIMAHHBIX CUTYaUHSIX;

OK 08 Hcrone3oBath C¢peacTBa QUINYESCKON KYIBTYPB! LI COXPAHEHHA M YKPEIUNICHWs 3L0OPOBLS B
npoliecce NPOPECCHOHANBHOH ACATENLHOCTH W NOAACPXKAHHA HEOOXONHMMOTO YPOBHA
thusHeckoil DOArOTORIEHHOCTH;

QK 09 Henonbioeate HHGOPMAUHOHHBIE TEXHONOTHM B IpodieccHOHATBHOR ASATENLHOCTH;

OK 10 ITonp3oBatecs MpodecCHOHANBHONH MOKyMeHTallelt Ha rocyJapcTBEHHOM M WHOCTPAHHOM
A3BIKAX;

QK 11 Hcnont3oraTk 3RAHHA 1O (HHAHCOBOH rPaMOTHOCTH, [LTAHMPOBATE MPEANPUHAMATENLCKYIO
JeATeabHOCTD B podeccHoHantHo# chepe.

KouTposr 1 OleHKa pe3ylbTaTOB OCBOGHUA AUCHUIIIHEEL «MaTeMaTHka» OCYINECTBIAETCH
mpenogaBaTesieM B Ipoliecce IPOBEINECHHA TECTHPOBAHMS, 4 TAKXKE BBIIOJHEHHS OOydarommummucs
IPaKTHIECKHX K CAMOCTOATENBHBIX paboT, TBOPYECKUX 3amaHmii, WHAMBHAYATRHEIX 3aqaHui,
Hanucanus pedepara, HOATOTOBKH HHGOPMAIMOHHBIX COOOIIEHHM, B TOM YMCIE BHIIOIHEHHEIX ©
TMOMOIIBIC MYIBTHMEOHEHON KOMIBIOTEPHOI nporpaMMel PowerPoint.

®opMBl ¥ METOMBI KOHTPOJIL H OLEHKH PE3YIbTATOB OOYHEHHA IIO3BOJIIOT IPOBEPATH ¥
00ydaloIpXcs HE TONBKO CHOPMUPOBAHHOCTE IIPEAMETHLIX pE3YABTATOB, HO H DPASBHTHE
JIMYHOCTHEIX ¥ METAIPEIMETHBIX pe3yIbTaToR 00ydeH s .

Tabnuua 1.3.2 - KosTponbs M OlEHKA pPe3yIbTATOB OCBOCHHA YUcOHOM AMCHUILIHHLI
«MaremMaTHKa»

Crnennaanuocts 08.02.01 «CTpoHTeIBCTBO N IKCIUIyATALMS 3AAHHA H COOpPYKeHHIDY,
npukas o6 yrsepxxaernn ©I'OC CIIO or 10.01.2018r. Ne2;

Crnemnanpnocrs  08.02.02  «CTpoHTeIheTBO H  JKCIAyATANMA  HHKeHEPHBIX
coopyskeHni», npuka3 06 yreepxxaenun GI'OC CIIO ot 10.01.2018r. No;



Coennansnocts 23.02.04 «TexnHdeckassi 3KCILUIyaTaUHsl HOABEMHO-TPAHCIOPTHBIX,
CTPOUTENLALIX, JOPOKHBIX MAIMH H 000pYAOBaHHA (II0 0TPACIAM)», IPHKA3 00 YTBEPHKICHUN
OI'OC CIIO ot 23.01.2018r. Neds.

PesynesTaTsl 00yueHnA Konrl dopMupyembix
BopMbl ¥ METOABL KOHTPOMSA H OLEHKH
(ocBOEHHBIE YMEHHA, YCBOEHHBIE NpohecCHOHANbHBIX H
pe3yIbTATOR O0YICHHA
3HAHHA) 00IMHX KOMIIETeHIHE
IHAMY
Iname OK 1-5 Texywuii koHTPONL B opMe TeCTHPORAHMS,
CMBICHT OHATHIE: 3HaveHHe 0K 9-11 HHAWBHAYATHHOTO YCTHOTO ompoca,
MaTeMaTH4ecKoit HaYKH JNA pelcHua BRITNIOTHEESHHA TBOPUYCCKHX SaﬂaHHﬁ,
3amad, BOSHHUEAKIX OpakTHYECKHX W CaMOCTOATENAbHBIX paﬁor.

TEOpHH U [paKkTHKe; MAPOTY K B TO
e BpemMst OTPaHMUEHHOCTD
MPHUMEHEHHA MaTeMaTHIECKHIX
METCIOB K dAHAJIU3Y H
VCCREAOBAHMIO  MAPOLIECCOB
ABIICHHH B NpHpOIE 1 0DLIECTRE;
3HauEHHE NPAKTHKH W BOMPOCOB,
BO3HHKAIOLIMX B caMoli
MareMaTHke A GopMUPOBAHEA N
paiBUTHA MaTeMaTHMecKON HAyKI;
HCTOPHIO PasBUTHS MOHATHS HHCTA,
CO3IAHMA MATEMATHIECKOTO
2HATH3A, BO3HHKHOBEHHSA i
PasBHTHs eOMETPHH,

YHHMBEDCAIBHBIH XaPaKTep 3aKOHOR
JIOTHKH MaTeMaTHYECKHX
PACCYRICHHMA, HMX IPHMEHHMOCTB
BO BceX oOMacTAX uvenoBedeckoii
JesTENLHOCTH;

BEPOATHOCTHBIY XapakTep pazTMUHbLIX
MPOLECCOR OKPYXKAIOIIEr0 MUDa,;
ONpEfengHUs  paUMOHANLHOIO W
JeHCTRATEIRHOMO YA,

0003Ha4YEHHA YHCNOBEIX TPOMEKYTKOE;
onpeneneHre abcomoTHoH H
OTHOCHTENBHON MorpelHoCTeH;
onpejelieHUe M OCHOBHBIG CBOHCTBA
CTENEHH, apU(METHIECKOr0 KOpPHA n-
oit cTeneHH, sorapudma;

ornpefeneHue, rpadpMkd ©  ceolicTea
cTerneHHOH, norapuiMitieckoH
nokasarensHON dyHKIMI;

OCHOBHBI¢ TNPHEMBI M  METOMBE

pelleHHs  IOKa3aTENbHBIX H
norapuMUIeCKHX VpaBHEHHH K
HEPABEHCTB;

ofipemeseHne YHCToBoH, ofpaTHolt H
CITOXRHOM PyHKINY;
onpenencrne rpaduxa ¢yHKIAH;

CIoco0k 3aaHUA byHKIIH
{AHATMTHYCCKHI, TAOIHUHBIH,
rpaduyeckuit);

onpejenenye Bo3pacTamouiei H
yOuiBatometf, 1eTHO A
nepHoaxYeckoi dyH KL,
crpeJenekue IKCTpeMyMa QYHKLMM;
reoMeTpHUECKYIO HHTEPIPETALIIO
OCHOBHBIX CBOHCTE PYHKLIME,

cnocobul  npeobpazoeanus  rpadukos
(pyHKUME,

MOHATHE MPanyca v paaraH;
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QNpCIcICHHE TRPHUIOHOMETPHHECKHX

byHKUMI,

3HAKH TPUTOHOMETPHUCCKHX PyHKUMI;
OCHOBHBIE TPUrOHOMETPHHECKUE
dopMyeL;

rpadkn u cBoiicTBa
TPHTOHOMETPHYECKUX (DYHKITHE;
onpesereHuA APKCUHYCA,
ApKKOCHHYCa, APKTAHTEHCA,

ApKKOTAHTCHCA YHCTIA,

dopMynel  perieHus npocTelux
TPHIOHOMETPHYECKHX YpaBHEHUH;
OCHOBHBIE TIPUEMBI H METOARI penieHud

PaLHOHANBHBIX, HppaLBOHABHBIX,
NOKA3aTeNbHBIX,  JIOrapUMUUEcKHX,
TPUTOHOMETPHYECKHX YPaBHEHKH,

HEPABEHCTB H HX CHCTEM;
NOHATHE «HPHDAILCHHE apryMEHTay,
«NpHpaleHHe QYHKLHID,
reOMeTPHUMSCKUN H HHIMHMECKHE CMEICH
MPOU3BOAHOEH, BTOPOH MPOU3BOAHOH;
ONpefcneHHe TNPOHU3IBONHON, BTOpOH

MPOM3BOJHOI,
npaBuaa H thopmymel
JuddepeHIHPOBAHIS;

NMpaBHIIo HaXOKIEHNA HHTEPBANOR
MOHOTOHHOCTH H JKCTPEMYMOB
(GYHKUHH ¢ MOMOLIBIO TIPOU3BOAHOI;
MPABHID HAXOWICHEA HHTCPBANOB
BBIITYKIIOCTH H TOUEK HC]JG[‘PIG&
rpaduka  GyHKUMH ¢ OOMOLULIO
NpoH3BoAHOH;

cxemy HechiegoBanua  QyHXUMH M
TIOCTPOSHHA ¢¢ rpaduka;

MPABUNO HAXOKOCHHA HAHOONBWETe H
HAMMEHBIIETO 3HAYCHUH QyHKIUH

Ha [IPOMENYTKS;

orpeneneHHs neproodpazHOH
dryuxiait, HECPENeIeHHOTO
HHTETpana;

hOpMYIIEL MHTErpHPOBAHES;

OCHOBHEIE METOLB HHTETPUPOBAHHA;
FECOMETPHYECKUH CMBICIT
OlpPEeneseHHOTO HHTerpana,;

OCHOBHBIE CBOMCTBA  ONPEAENEHHOrO

HHTErPana; S
tdopmyny Herotora-JleHGHuLE;
ONpEfiE/IEHHE KpHBOJIMHEHHOH

Tpanenuy, (QopMyTy BBIYHCIEHHS €&
MIOmWARM, o
dopMynEl  BEMMMCTEHHS  DIomaneH
niockuX  (GUTYp,  pAacnoOTONKEHHBIX
BLILIIE B HUKE ocH abelpce,

dopmyny BeiMHCICHHA ofbema Tena
BPAILECHUS;

cBojicTBa TPEYIOALHHKOB,
YeThIpEXYTONBHHKOR, OKPYKHOCTEH;
thopMyIEL ANA HAXOXKASHUA TNOLIANE
reoMeTpudeckux Guryp;

AKCHOMBI CTEPEOMETPHH;

onpeaencHUE H NPH3HAK
NEPNEHAMKYAAPHOCTH  NpAMOH
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TUIOCKOCTH;
onpeacacHue HAKJIOHHOH,
NEPNEHANKYNAPE, YIIIa MEXAyY pAMOi
H TVTOCKOCTBKY;

TEOPEMY O TPEX NEPNEHIHKYIAPAX;
ONpeReneHue CKPEILHBAIIHX A
TIPSEMBIX;

NOHATHE JBYTPaHHOTC Yyilia, Yria
MEHAY TUIOCKOCTAMM, JIMHEHHOTO YTJIa;
oripeAeneHue i MpH3HAK
MAPALIENBHOCTH [UIOCKOCTER, MpaMo#
H TLTOCKOCTEH;

OOpPEHCNEHR W CBOWCTBA IIPH3MBI,
napannenenuneaa;

onpefeneHHs NHPAMHAERL, YCeUEHHOH
ApaMHbt;

BBl IPABHTBHBEIX MHOTOrPAHHHKOB:
CMpeAENEHKE 1 CBOMCTRA LILTHHpA;
OlpecNeHHe KOHyCa H YCEYEHHOTO
KOHYCa;

OnpeieneHue mapa;

TEOpEemMy O CEUEHHH WAapa IUTOCKOCThIO;

(hOpMY L obnema MPU3MBL,
NPAMOYTONEHOrO  Napajfenendnens,
apAMOoi NPH3MBI, NMUPAMHIBI,

YCEUeHHOH  NMpaMuibl, UWAHHIPA,
KOHYCa, YCEUEHHOT0 KOHYCA, Iapa;
GOpMyNIEl  [UIOWIAAM  MOBEPXHOCTH
IPH3MBI, IpAMOH

YCEUEHHOH NHpaMHAbI, [IPaBHILHON
MHpaMHiabl, MPABHIBHON yceueHHOH
MHPaMHE, IAHAPA, KOHYCA U Lapa;

TIOHATHA: cobBITHE,
4acTOTA H BEPOATHOCTh MOABJIEHHA
COBMECTHBIC H HECOBMECTHRIE

cofbiTiA, IOTHAA BEPOATHOCTE;
TEOpEeMBl CAMKEHRA H YMHOMXKCHHA
BEPOATHOCTEH;

OCHOBHBIE  NMOHATHA K (QopMyib
KOMOUHATOPUKH.

¥mers ;

® BEIMQIHATH apupmMeTHURCKHE
JOciiCTEMA Han YUCTTaMH, COYeTad
YCTHBIE M [MHCBMCHHBLIE TIPHEMEI;
HAXOAHTH INPHUONIDKCHHBIC 3HAYCHUA

EendYHH H MOrpelHOCTH
BRIMUCIEHUH (abcomorHan !
OTHOCUTENEHAR); CpaBHHBATE

HUCTOBLIE BEIPAKEHH,

HAXOOUTL 3HAYCHHA KOpHA, CTENEHH,
Horapmhma, TPHIOHOMEeTPHHECKHX
Bb[pa}KBHHﬁ Ha OCHOBE OIIpeIeneHHs,
HCIOIB3YA apu HeODXOAMMOCTH

HHCTPYMeHTANLHbIE CpescTea;
HOA5308aTHCH MPUBTHHKEHHOH
CUEHKOH NpK NPaKkTHYECKHUX pacyeTax;

BLITQHATD npeofpasoBaHus

BHIpAXKEHHUE, TpHUMeHAR  IOPMYREL,
CBA3AHHLEIE CO cBOMCTRAMM cTemneHeit,
norapkgmmos, TPHUrOHOMETPHHECKHX

OK I-5
0K 9-11

Tekyuivii kOHTpolb B (OPME TECTUPOBAHMS,
HHIMBHAYANLHOIO YCTHOTO onpoca,
BBLITOTHEHA TBOPYECKHX 3 aHunH,
OpPaKTHYECKHX W CaMOCTOATENBABIX pador.
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tyHKUuiL,

BRIYHCIIATE 3HAYeHHe (QYHKIHH [0
3a1aHHOMY 3HAYMCHHIO apryMeHTa [pH
PAINUMHBIX crocobax EEhEL VR
byHKLHM,

ONMpelen:AT:E  OCHOBHHIE  cBoicTea
YUCNOBLIX (YHKIHE, HILTIOCTPHPORATE
HX Ha rpadukax;

CTPONTE rpaduxu H3YYeHHBIX
dbynruui, WITIOCTPHPOBATE [0
rpaduxy  cBOHCTBA  BMEMEHTAPHBIX
byHKLHIA;

HCIIONB30OBATE IIOHATHE CbYHKIJ,HIfI A
OMMUCAHMA M aHAH3a 3aBHCHMOCTEL]
BETHIKH;

HAaXOAHTE NMPOU3BOOHBIE
3JIEMEHTAPHBIX $YHKL{HI;
ACTONBIOBATE  MPOU3BOAHYIO  AUIA
H3YUeRHd  CBOHCTE  (yHKUME  ©
MOCTPOEHHA FpadiikoB,;

(IPHMEHATH TNPOH3BOAHYI) ans

OpOBEIeHHS TIPUOAMKEHHBIX
BBIYHCIIEHH, peuiats 3amauH
NPHK/IaIHOTO xapakTepa Ha
HaX0XIeHUA HauGoNbLIErD “

HAUMEHBLIEr0 3HAYCHI;
BLIYMCIAT B MPOCTEHWHX CIyuasx

MIoMazy o ofbeMEbl c
HCTIONBE30BAHHEM ONPEASNEHHOTO
RHTErpaANa

pelaTh paLHOHATLHEE,
AoKazaTenbHele,  JoraprdMideckie,
TPHIOHOMETPHYECKHE YpaBHeHHs,

CROOAIIHECH K JHHEeHHbIM U
KBAJApaTHBIM, 8 TAKKEe AHATOTHYHBIE
HEPABEHCTRA U CHCTEMEBI,
UCTIONL30BATL  rpadumiecknrii  MeTon
PEIIEHHA YpaBHEHHI U HEPABEHCTE;
uzebpaxars Ha KQOpAUHATHOH
[UNIOCKOCTH  pellicHHA  YpaBHEHHI,
HEPAaBEHCTE M CHCTEM € JABYMS
HEW3BECTHBIMM;

COCTARJATE M pPEINATh YPABHEHUS H
HepaBeHCTsa, CBA3LIBAKMIIHE
HEHM3BECTHRIE BEJIHUMHL] B TEKCTOBRIX
(2 TOM wHCAC NPHKIATHBIX) 3a0a4ax;
pelaTs npocTeiimne KoMOGHHATOPHEIS
330291 METONOM Nepebopa, a TakKe ¢
UCIIOMLE30BAHHEM HIBECTHRIX dopMmyn;
BLIUHCTATE B, RpoOCTeHlINX CcRydasx
BEPOATHOCTH CcOORITHI Ha OcHOBe
MIOACUETA YHCTA UCXOI0B;
PAaCO3HABATE HA YEPTEIKAX H MOORIAX
MPOCTPAHCTEEHHEIE (opMEI;
COOTHOCHTE TPEXMepHBIE COBEKTH C
X OMUCAHHAMH H 300paXkeHUAMH,
ONHCHIBATh B3aHUMHOE pPACMONOKEHHE
NPAMBIX H iLToCKOCTe B
NPOCTPaHCTBE, APTYMEHTHPOBATE CBOH
CYRAEHHA 00 3TOM PacnosomeHH N,
aHANHW3HPOBAThL B npocTeHLHx
CydasX B3AMMHOE  pACHONOKEHHE
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00BEKTOB B r[pocrpaﬂcrae;

n3o0paxarts OCHOBHEIE
MHOTOMPAaHHUKH H KPYUJBIE TeNa,
BEI[IOJIHATE YEePTOKM N0 YCI0BHAM
Janaqd;

CTPOMT: TPOCTEHIINE CceveHHsT kyla,
[IPH3MBL, [THpAMHIDBL,

pelmarhb IIAHUMETPHHECKHE H
npocTelnue CTEpEOMETPHUECKIE
3aa4u Ha. HAaXOXJeHHE

TEOMETPHUYECKHX  BEMYUH  (1JTHH,
YII0B, howaned, obeeMoB);
HCTIONB30BATE mpH peleHHnH
CTEPEOMETPIMECKHX 3agad
MNaHHMEeTPHIECKHE [t)aI(TI:I H METOABI,

HCNOAL30BATE NPHOGPETEHHRIE
3HAHHSA ¥ YMEHHA B
NPaKTHYeCKOH AeATENEHOCTH B
MOBCEIHEBHOM MHIHM:

- J[NA TpakTHUYeCKHX PAacdeTOB No
thopmynam, BIIIFOYAS thopmynsl,
colepKaIlHe  CTEMCHH,  PAJMKATHL,
JorapudiMel  H  TPHFOHOMETPHUECKHE
yHRUKH, HCITONB3YA pH
HeoOXOAHMOCTH CIIPABOTHEIC
MAaTEPHANE 13! npocTeiimne
BRIMHCHUTENBHEIE YOTPOHCTRA.

-ANA ONMHCAHWA ¢ MOMOUIBK (YHKUHI
pa3NMYHBIX 3aBHCHMOCTERH,
NPeAcTaBNeHHS  UX  TpafIeecKH,
HHTEpIpeTally rpadukos.

-[NA pELICHHA NPHKNafgHBIX 33444, 8
TOM HHCIE COLMANBHO-DKOHOMHYECKHX
U dusgueckwx, Ha HaubonpliMe ©
HAUMEHBIIHE 3HaYCHHA, Ha
HAX0XJCHHE CKOPOCTH H YCKODCHHA
- A aHATH3A  pEalbHBIX  YHCIOBBIX
JAaHHBIX, TNPEICTaBJNCHHBIX B BHMOE
JHArpaMM, rpadiKoB;

-IJ18 aHATH3a HH$OPMALIMH
CTATHCTHYECKOTO XapaKkTepa.

-JIA HCCHENOoBaHHA (MOOCTHPOBAHMA)
HECROKHBIX MPAKTHHECKUX
CUTYAUUHd HAa OCHORE  H3YHMEHHBIX
thopMyn U cBOICTB GuUryp;

-1 BbIYHC/IEHHs. 00BEMOB H
nnowanei IOBEPXHOCTEI
NPOCTPAHCTBEHHBIX Tel TNPW PELISHHH
NpAKTHYECKHX 3afad, HCNOJbL3ys IpH
HeODXOAHMOCTH  CNPABOYHHKH R
BRIMHCAUTENIBHRIE YCTPOHCTRA.

OK1-11

Texymwuit koHTpons B (opMe TeCTHPORAHUS,
HHAMBHIYATLHOCO YCTHOTO onpoca,
BBIMOJTHEHHA TBOPHYECKHX saganuii,
NPaKTHYECKMX M CaMOCTOATENBHBIX palbor,
3aLHUTEL pedeparos PI MOAroTOBKH
NpPe3eHTalHi.

- BKRAAA poccHifekdX H 3apylemubix
YyeHBIX, OkazaBuIUX  HauOonbluee
BITMAHHE Ha pa3BUTHE MATEMATHKH.

OK1-11

Tekyuiuii kKoHTpONE B (OPME TECTHPOBAHHA,
HHOHBUAYATLHOIQ YCTHOTO ¢lpoca,
BHIMTOJTHERHA TBOPUYSCKHUX 3aZaHkH,
NpaKTHYCCKHX H CaMOCTOATENLHBIX paﬁo*r,
3ALATH petepaTos H MOAreTOBKH
fpe3eHTaunii.

OTAHYATL T[HMOTE3bE OT HAYYHRIX
TEOPHIT;

OK 1-3
OK 8-11

Texymuit koHTponb B Qopme TECTHPOBAHMS,
HHIHBEHOYaMTBHOTQ YCTHOrO onpaca,
BLITQJTHEHHAA TBOPHECKHX 3aﬂaHHﬁ,
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NPAKTHYCCKMX M CaMOCTOATENBHEIX pador,

3AOIHTH pecbeparor H NOATOTOBKH
Ipe3eHTalHH.

AenaTh BLIBOALI Ha QCHOBE QK 1-5 Texymuil xoHTpoAL B $dopMe  BBITOIHEHHA

IKCIEPHMEHTANLHBIX JAHHBIX; 0K 9-11 MPaKTHUSCKUX, H CAMOCTOATENRHBIX paloT,

NPHBOANTE npHMEpsI, OK 1-11 Texywunii xoHTponk B (opMe TECTHPOBAHKA,

MoKa3LIBAKINHE, YTO; HAOMOACHNA H HHAUBUAYAIEHOTO YCTHOTO onpoca,

IKCTIEPHMEHT ABAAOTCA OCHOBOH 1na BLITOSHEH KA TBOPYECKHX 3anaHmi,

BBUOBIKEHMA  THIOTE3 W TEOpHE, MPaKTHYECKMX M CaMOCTOATENBHBIX pabort,

MO3BOJIAIOT  OPOBEPHTE  HCTHHHOCTE 3AIIHTBI pedeparor H MNOATOTOBKH

TEOPETHYESCKHX BEIBOIOB Np¢3eHTauHH.

MPHEOANTH NpHMEpPBI OK 1-11 Texyuruii XoHTpOJIE B GOPME TECTHPOBAHMNI,

NPaKTHYECKOTD HCNO0/Ib30BaHNHA HHIMBHEYATBHOIO YCTHOMO OMpOca,

duzHyecKHX IHAHKIN: BLIIOMHEHHUA TBOPYECKIX 3aJaHui,
NPAKTHYECKHX W CRMOCTOATENIBHBIX padoT,
3ALHTEI pediepaTos U [OATOTOBKH
TPEe3SHTALA R,

RPUMEHATL TOJIYYEHHLIE 3HAHWA 1A OK 1-5 Texywuii KoHTpONE B diopMe TECTHPOBAHMS,

pELIEHH MATEMATHMECKNX 3aaay; OK 9-11 HHOHBHAYANLHOIO MHUCEMEHHOrC ofpoca, |
BBIMTONHEHHA NPAKTHYECKHX H
CaMOCTOATENLHEIX, PadoT.

H3MepHATL psif H3HUECKHX BENHYMH, OK 1-5 Tekynid KOHTPOTE B GOPME  MPAKTHYESCKHUX U

MpPEACTaBIIAA PE3YILTATH HIMEpPEHHH ¢ OK9-11 CaMOCTOATENBHBIX paboT.

YUETOM HX [OTPEIHOCTEH;

HCIO0b30BATE npHoOpeTeHHEIE OK I-11 Texkymu#i kouTpons B GopMe TECTHPOBAHMS,

3HAHAS H YMEHHH B HPAKTHYECKOid
ACATERLHOCTH M NMOBRCEAHEBHOI
MHIHM:

HHIHBHAYANBHOTO YCTHOIO onpoca,
BBITIONTHEHHA TBOPYECKUX 3aJaHui,
NpaKTHHECKMX ¢ CAMOCTOATENBHBIX pabor,
3aL0HTH pedeparos H TMOArOTOBKH
Npe3eHTalHd,
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1.4 Coaep:ragne y4eOHOM THCITHILTHABI
Baenenne

Maremarnka B HayKe, TEXHHKE, OHSKOHOMHKE, HHPOPMAUUOHHBIX TEXHOIOTHAX MU
| IpakTUdecKod AearensHOCTH. Llenu u 3ajauM W3ydeHHS MaTeMaTHKH TIPU OCBOSHHH Ipodeccuit
CITO n cuemmansrocteit CIIO.

AJITEBPA
Pazeumie nonamus o wucne

Uenele u pammonansHele uucna. [lelicTButensHuie umncna. Hpubnuoicennvie evivucienus.
Komnnercusie uucaa.

Kopuu, cnenenu u nozapughmoi

Kopuu u crenmenn. KOpHU HaTypanbHOM CTENCHM M3 YHClIa M HX cBolcTBa. CTeNeHM C
PAHOHATBHEIME MoOKazarelsiMu, HuX cBolicTBa. Crenmenu ¢ IeHCTEHTENbHBIMH [TOKA3ATESIMH.
Ceoticmea cmenenu ¢ 0eticmeumensrviM NOKA3amenem.

Jorapugm. Jorapudpm unciaa. OcHOBHOS JorapupMUUecKoe TOXACCTBO. JleCcsTuunne u
Harypanbueie norapudMel. [Ipasuna neitcTeuil ¢ norapudmamun. [lepexon k IOBOMY OCHOBAHHIO.

' Ilpeodpasopanne ajrefpamueckux BhIpakeHui. IlpeoOpazoBanme pauHOHANBHEIX,
HppalAOHANEHBIX CTEIEHHBIX, TOKA3ATENBHEIX H IOrapU(PMIYECKHX BEIPAKEHHI,

Ilparkmiuyeckue 3aHAMUA

Apndmerndeckue AeHCTBHS HaJl YHCIAMH, HAXOXKACHHE PUO/IKEHHBIX 3HAUCHHH BEIHUHE
U [IOrpeiHOCTeH BRMUCIeHAN (abCOMOTHON H OTHOCUTENBHOR), CpaBHEHUE YACTOBBIX BEIPAKEHITHA.

Brerapcnenune u cpasHeHre xopHel. Brinonrenye pacueToB ¢ paguKaNaMH.

PenreHue uppallMOH&IBHEIX YpaBHEHUH. Haxox nenue 3spaueHui cTeneHel ¢ panHoOHLHBIME
nokaszarensiMd. CpaBHenme creneHel. [lpeoOpasoBaHmsi BRIpaXCHHI, COAEpKAIMX CTEIEHH,
Pemenne moKa3aTenbHBIX YPABHEHMH.

PenieHue npuknagHbIx 3a1a4d.

Haxoxpenne 3HadeHMi JlorapH(Ma IO [IPOH3BONBHOMY OCHOBAaHHK. 1lepexoa OT OIHOTO
OCHOBaHMS K JpyroMy. DBeiudcneHue M cpasHeHue norapugmor. JlorapudMupoBaHue M
NOTEHITHPOBAHNE BEIPAKEHAH.

[puGnuxeHabIe BEMUACICHUS W PeIICHUS IPUKIAIHEIX 380a1.

Pemienne norapupMuuecKux ypaBHeHHUIA.

OCHOBBI TPUTOHOMETPHHU
OCHOBHBIE MOHATHS

Pamuannas mepa yrna. Bpamatentuoe apmienue. CHHYC, KOCHHYC, TAHIEHC M KOTAHIECHC
YHCNA.

OcHoBHBIE TPHTOHOMETPHUYCCKHEC TOXRICTBa

®opmyns! npuBeaeHEd. QopMyssl cnokeHud. DopMyIsl yiaBoenus Popuynst ROROGUHHOSO
yend.

IIpeobpazoBanys NPOCTEAIINX TPUTOHOMETPHYECKHX BhIpasKeHHit
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IpeobpazoBanne CyMMEl TPHTOHOMETPHYECKAX QYHKIMH B POH3BEACHIE U IPOUZBEACHUS B
CYMMY. Boipanicenue mpuzoHOMemputeckux QyHKyuil yepe3 man2eHc noOR0GUHHO20 apaymMenma.

TpuroHoMeTpruYeckyue YPaBHeHHA H HEPABEHCTBA

[IpocTefime TPHTOHOMETPUYECKHE YpaBHEHUs. [lpocmetimue mpuzoHoMempuyeckue
HepaeeHcmed.

OéparTHkie TpHroHoOMeTpHYEcKHEe QYHKIHH. APKCHHYC, apKKOCHHYC, ApKTAHTE€HC.

Hpakmitieckue 3aHamun

Pappranueiii MeTOR M3MEPEHUs YIVIOB BpallleHUs U CBA3b ¢ MPajyCcHON Mepoi.

OCHOBHBIE ~ TPHUTOHOMETPHYECKHE  TOXJECTBA, (OPMYNEI  CIOXKEHMS,  YABOSHHA,
npeoOpazoBaHNe CYMMBI TPUTOHOMETPDHUECKHX (QYHKIHE B npou3BedeHHe, IIpeodpazoBaHue
IPOM3BEACHUS TPUTOHOMETPMYECKHX GyHKUUA B cymMMmywo Ilpoctefiinve TpUroHOMETpUUECKHE
ypaBHEHHUA U HEPaReHCTBA.

OGpaTHEIE TPHrOHOMETpHYIecKiHe QYHKITHA: apKCHHYC, apKKOCUHYC, apKTaHTEHC.

OYHKIIUH, HX CBOACTBA H TPA®UKH

Oyaxnun. O6IacTh onpeleNeHds H MHMKSCTBO 3HadeHUH; rpadpux (QyHKIMH, [IOCTpOSHUE
rpadakor QYHKIINIA, 3aJaHHBIX PA3IHIHEME criocobamu.

CpoiictBa  ¢yuxnuu. MOHOTOHHOCTB, HETHOCTH, HEYETHOCTh, OIPAHHYEHHOCTH,
IEPHOIMYHOCTE. [IpoMExyTKH BO3pAcTaHHA H yOGIBAHIA, HAMOOILINEE M HANMEHBIIEE 3HAYCHUS,
TOYKM KCTpeMyMma. ['pabmdeckas uHTepnpeTanud. [IpuMepsl QYHKIMOHANBHBIX 3aBUCHMOCTEH B
peaIbHBIX MpolieccaX W ABICHUAX. ApufpMeTHdeckue omepauuH Han obyaxumusamu. CroxHas
¢yrrumg (koMuosunus). owimue o HenpepwiHocmy yHryuuy.

Oopartubie pyaxuud. Obaacme onpedenenus u obracme 3navenuti o6pammnoti ynxyuun.

Ipagux obpamuoii gryuryuu.

CTeneHHbIe, HOKa3aTedbHbIE, Jorapudmuaeckme
H TPHIOHOMETpHUYecKHe GYHKUHH.
(OOpaTHbIe TPHIOHOMETpHMECKHE (PYHKUNHH

Onpeaenenns GpyHKuMH, HX cBolcTBa U rpaduky,

MpeobpasoBanus rpapuxon. IlapamieneHsli nepeHOC, CHMMETPHS OTHOCHTENBHO oOcCeif
KOOPAMHAT ¥ CUMMETPHUA OTHOCHTEIBEHO Havana KOOPJMHAT, CHMMETPHA OTHOCHTENBHO NMpsAaMolt y =
X, PACTSKEHME U CXXKATUAE BAONB OCel KOOpAMHAT.

Hpaxkmuyeckue sanamun
[IpuMepsl 3aBUCUMOCTCH MKy IEPeMEHHBIMH B PEANBHEIX [POUECCaX M3 CMEKHBIX

micimnag. Onpenenenue yHxuuil. [TocTpoenue u uytenue rpaduixos dyskiuit. Vceenenosamnue
pyaxunn. CroficTBa MMHEHHON, KBaAPaTUYHON, KyCOUHO-THHEHHON H ApobHO-TMHEHHOH (yHKIHMEL
HenpepbiBHbie B nepuopuyeckne GyHkOouu. CpolicTBa ¥ rpaguku cuHyca, KOCHHYca, TaHTeHCa H
Koradrenca. OGparHble GyHKUMH ¥ mx rpadukn. OOparTHBle TpHUroHOMeTpHUecKHe (YHKIIHM.
[Ipeo6pa3oBanus rpaduka Gyaxuny. ['apMornyeckre konebanns. [Iprknanusie 3aqaqy.
IokazarenbHbie, TOTapHPMAIECKHE, TPHIOHOMETPHYESCKUES YPARHEHUS U HEPAGEHCMEA,

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

MocaegorateanrocT. Criocobbl 3aJaHHA U CBOMCTBA YHCIOBBIX I[MOCHEIOBATENBHOCTEL.
Houamue o npedene nociedosamenvrocmy. Cyujecmeosanue npedera MOHOMONHOU OZPaHUNEHHOU
nocnedogamenoocmy.,  CyMMHpPOBaHHE  NOCIedOBaTelbHOCTEH.  beckoHeuHo  yObIBaromas
TeOMETPHIECKAs [IPOTPECCHA U €€ CyMMa,

17



Ilpomssoanas. Ilonsthe o mpomssoaHON GyHKIHM, ee reoMeTpuueckuit W GUIHUSCKHH
cMBICN. YpaBHeHHe KacaTenbHol X rpaduxy oyHxnuu. IIpousBOmHBIE CYMMBIL, DPa3HOCTH,
NPOU3BENCHNA, 4HacTHEC. [IpOM3BOJHEIE OCHOBHEIX DJJIEMEHTApHHIX (yuxumii. [IpuMeHenue
NPOH3BOJHOH K HCCICAOBAHHIO QYHKIMH H mocTpoeHuio rpadwikoB. [Ipouszeoduvie ob6pammuoii
QyrrcyuY U KOMAOIUYUU PYHKYUU.

[IpuMephl HCHONB30BAHMSA NPOH3BOJHOM JNA HAXOXAEHHA HAWNYYINEre pEeIUSHHS B
NpHEKIANHEIX 33jadax. Bropad nNpom3BofHas, €€ reoMeTpudeckuil H (GH3HYECKHH CMEICH,
Haxoxpenne ckopocTu 11d npouecca, 3a5anHoro GopMyiaoit u rpaguxom.

Ileppoobpaznan m mmrerpan. [IpuMeHenye ONMPEIENCHHOTO UHTEIPANa IS HAXOMKICHHS
IUNIOIIAOH KpHBONMHEHHOH Tpanenuu. Popmyna Herorona—Jleiibauna. [Tpumepst npumMeHenus
uHTerpaia B GU3NKe U FEOMETPHH.

Ilpaxmuueckue 3anamust

YucitoBasi  NOCNEAOBAaTENbHOCTH,  CHOCODBI €€ 3ajaHus, BbMHCIEHHS  WIEHOB
nocnenoBateneHOoCTH. [lpemen mocnenosarensHOCTH. beckoHeduHO yORIBaiOm(as reoMeTpHIecKas
IPOTPECCHSL.

Ipou3BoaHas: MEXaHWIECKHH ¥ FEOMETPUIECKIH CMBICIT TPOH3BOAHOM.

YpapHenue kacarenbHod B obimem Buae. Ilpasuna um dopmyns muddepeHIUpoBanms,
Tabuna OpOM3BOAHBIX SMeMeHTapHeIX GyEkumil. HccnepoBampme QYHKOHE ¢ IOMOLIBIO
mpou3BoaHOl. Haxoxxnenve HauOoNIBIIETO, HAMMEHBIIETO 3HAUCHUS ¥ HKCTPEMANbHBIX 3HAYCHUN
GOYHKITAH.

Wnterpan u nepsoobpasznas. Teopema Hurotona—IJlelibunua. [IpuMeHeHMe uHTErpana K
BRIYHCNEHUIO (PH3UMECKIX BETMIUH H ILTOMAICH.

YPABHEHMS 1 HEPABEHCTBA

YpagHeHHs H cHCTeMbl YpaBHEHHH. PaunoHanbHbIe, MppanuoHaibHBIe, I0KA3ATEABHEIE U
TPUTOHOMETPHYECKUE YPABHEHHS U CHCTEMEI,

PaBHOCHIBHOCTE ypaBHEHUH, HEPaBEHCTB, CHCTEM.

OcHOBHEIE INpHEMEI HX pEIICHHS (pasNoXKEeHUE Ha MHOXHTENH, BBEJCHHE HOBBIX
HEU3BECTHBIX, IOACTAHOBKA, TpaHICCKUAN METO).

HepapeHncTpa. PanloHANBHEIE, HPPALMOHANBAEIE, IOKA3ATENIBHEIE H MPUZOHOMEMPUIECKUe
HepaseHCTBa. OCHOBHEIE IPHEMBI MX PEIICHMSL.

Henonb3opatne ¢BoiicTBE W rpaduxos (yHKIMHA NpH pelleHHH YpPaBHEHHH H
HepaBencrs, Metoa nutepeanos. Mzo0paxenne Ha KOOPAMHATHOM [IIOCKOCTH MHOKECTBA PEIICHMI
ypaBHEHUH 1 HEPABEHCTB C ABYMs IICPCMEHHBEIMH U HX CHCTEM.

Hpuxaaonsie 3a0avuu

[IppMeHeHHe MaTeMaTHIECKHX METO/OB JUIS PEIICHHA COACPKATENIbHBIX 3324 U3 pa3IuyHEBIX
obnacreil HAyKH ¥ IPaKTHUKH.

Wutepnperaims pe3ynsTara, ydeT pealbHbBIX OrpaHHYSHUl.

Hpaxmuueckue sanamun

Kopuu ypasuenuii. PapHocHIEHOCTE YpaBHeHHH. [IpeoOpasopanne ypaBHeHHH.

OcHOBHEIC IPUEMBI PEIICHUS YPaBHCHMHA. Pelnenne cucTteM ypaBHeHHI.

HUcnoap3oBanne CBOUCTB 1 rpadUuKkoB QYHKIMI LT pelleHns ypaBHCHUH U HEPaBEHCTB.

KOMBHHATOPHKA, CTATHCTHKA H TEOPHUA BEPOSITHOCTEN
J1eMeHThI KOMOHHATOPHKU
OCHOBHEIE NOHSATHA KOMOMHATOPHKM. 3Jagayd Ha [OACYET HUHCHIA pasMElIeHHH,

EPECTAHOBOK, codeTanuii. PemmeHne samay Ha nepedop BapuanToB. Qopmyna GuHoma HiioroHa.
CeoiicTra OnoMuuansuex kKoaddpuunentos. Tpeyroneauk [lackans.
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JIEMEHTHI TEOPHH BEPOATHOCTERH

CobriTe, BEpOSTHOCTEL COOBITHS, CIOKEHHE M YMHOXEHHE BepoaTHocred, ITowamue o
Hesagucumocmu cobuimuil. Juckpemnas Cryuainas eenuyuna, 3aKon ee pacnpedenenus. Yucnogoie
XAPAKMEPUCIUKY OUCKPEMHBOT CAYHaunou seauyunbl. ITonamue o 3axone Gonvuiux yucen.

DIEMEHTRI MATEMATHYECKOH CTATHCTHKH

IlpeacTapnenre AaHHBIX (TaOMuNBI, AHATPaMMBL, Tpa(UKu), 2eHEpanvHAA COGOKYNHOCHID,
gutbopra, cpednee apupmemudeckoe, meoduana. IHowamue o0 3adauax MameMmMamuuecKo
CIMAMUCIUKY.

Pewenue npaxmuueckux 3a0a4 ¢ npUMeHeHueM GePOSMHOCIHbBIX MEMOO08.

Hpaxmuuecxue 3AHAMHA
HCTOpleI PasBHTHA I(OMGI/IHB.TOIJHKI/I, TCOPHHA BGPOHTHOCTEﬁ H CTATACTHKH H HX pPOJOb B

pasiMuHBIX cepax deNOBEYECKOH KH3HeNesTeNbHOCTH. [IpaBuma komOumaTtopuku. Peimemme
KOMOWHATOPHEIX 3a7a4, PazMeIleHHs, COYETaHUA ¥ HePeCTAHORKH. BHHOM HEKOTOHA M TpeyronbHEK

ITackang. I1puKnagHBIe 3a0a49H.
Knaccrgeckoe oOIpeneieHHe BEPOSTHOCTH, CBOHCTBA BEPOATHOCTEH, TeopeMa O CyMMeE
BepoaTHOCTel. Bremmcnenne BeposTHocrein. Ilpuxnammele samaum. IIpencraenensme WCIOBRIX

Janseix. [IpukTagHeie 3agaqm.
I'EOMETPHA
Hpamele u naockocmu 6 RPoCMpancmee

BsauMHOe pacnmonoxeHHEe ABYX HOPSMBIX B IIPOCTPaHCTBe. llapallefbHOCTh NPAMOM H
miockocTH. IlapannensHocTs InockocTed.  llepneHAMKYASPHOCTP IpSIMOH M IUIOCKOCTH.
IepnerauKynsp W HakJCHHAs. YIOI MeXIy NpAMON W INIOCKOCTHIO. JBYrpaHHBIE yrox Yron

MEKAY IIIOCKOCTAMU, | IepreHAUKYIAPHOCTE JBYX IIITOCKOCTEH.
I'eoMeTprueckre MpeoOpa3soBaHMA IIPOCTPAHCTRA: NAPANNENBHBIA MEPEHOC, CHMMETPHS

OTHOCHTEJIEHO ILUIOCKOCTH.
Iapannensaoe npoextupoBaune. [lrowade opmozonanvhol npoexyuu. Wzobpaxeune

IPOCTPAHCTBEHHBIX QUTYD.
MHuororpaHHHKU

Bepmmmer, pebpa, rpann mHororpannuka. Pazeepmxa. Muozoepannvie vener. Buinyxnvie

muozoepannuru. Teopema Diinepa.
ITpu3sma. lpamaa u naxronnas npusma. pseunenas npuzMa, [apannenenanen. Ky6.
ITupamuna. I IpaprnsHas nupaMuia. Y cedeHHas nupamuga. Terpasqp.
CHMMETpHH B KyOe, B MapaJUIe/ICIMIICAL, B IPH3ME H NIHPAMHEAE.

Ceuenusa Kyba, Ipu3MBl 1 MEPaMUIBL
IIpencTaBneHne o MPaBAIBHBIX MHOIOTPAHHHMKAX (TETpasape, Kybe, OKrasape, NOACKAAPE U

HKOCAIAPE).
Te/a 4 HoBepXHOCTH BpamMeHHs

Hrmanap # koHye. YeeuenHsii KoHyc. OcHoBaHHMe, BhIcOT2, OOKOBAS IIOBEPXHOCTE,
o0pazyromas, paseeprka. OceBbie CEUEHNS U CEUSHHUS, NAPaIICIEHEE OCHOBAHMIO.
Tap u cdepa, ux ceuenusa. KacatenbHas NI0CKOCTE K chepe.

Hsmepemm B reoMeTpnn
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O61eM u ero usmepenne, Murerpansaas gopmyna odbema.

DQopmynsl 06seMa Kyba, MPAMOYTONBHOrO HapalleNenymne/ia, MpuaMby, unuHapa. GopMynsl
ofreMa mupaMuisl U koHyca. POpMynE! UIOMAAN MOBEPXHOCTEH WHMIHHIAPA B KOHyca. GopMyis:
obrema mapa | wromagn cdepsl.

[Tonobue Ten. OTHOWEHUA ITOINAneH NoBepXHOCTEH U 0OBEMOB TOAOOHRIX TE.

KoopmmaTu H BEKTOpLI

[IpsmoyronpHas (Z€KapToBa) CHCTEMA KOOPAMHAT B [poctpaHcTBe. QopMyna pacCTosuus
MEXIy ABYMS TOUKaMM, Y paBHEHHS COEPEL, IOCKOCMmU U NPAMON.

Bextopel. Moayne BekTopa. PaBencTBO BekTOpoB. CIodkeHHE BEKTOPOB. Y MHOKEHHE
BeKTOopa Ha yucio. Pasnoxenne BEKTOpa 1O HANMPABIECHUSAM. YTON MEXIY JABYMS BEKTOPAMM.
[Mpoexuus BexTOpa Ha Ock. KoopAKuHAaThI BeKTopa. CKangpHoe Npou3BeIeHHE BEKTOPOB.

Hcnons3oBaHyie KOOPAMHAT M BEKTOPOB NPH PEUHICHHM MATEMATHTIECKHX M IPHKIaHHEBIX
3afay.

lpaxmuyecrue 3anamun

Ilpusnaky B3aUMHOIO PpAaclOJIOKEHHMS [PAMBIX. YTOonl MEXIOy NIpIMBIMH. Bzammnoe
PACHONOXEHME MPAMBIX M IIIOCKOCTEH. [lepneHIMKynAp W HAaKIOHHAS K IUIOCKOCTH. YTOJI MEXKIY
NpsMOHN H IUTIOCKOCTBIO. Teopembl O B3aUMHOM DPACHONOKEHHM IpAMOH M miIockocTH. Teopema o
TpeX NepIeHAMKYIsIpax.

[Ipu3Haky H CBOHCTBA NapaUICIBHBIX M MEPINEHAMKYISPHEIX 1mockocTedl. Paccrosmme ot
TOYKH JO IUIOCKOCTH, OT HPAMOH J0 IIOCKOCTH, PAacCTOAHHE MEXAY [UIOCKOCTSIMH, MEXKIY
CKpeIHBAOIEMHUCS NPSMEIMA, MEXY IIPOM3BONIBHBIMHE (PUIYpaMM B IIPOCTPaHCTRE.

IMapannensHoe NOpOEKTAPOBAaHHE W €r0 CBOUCTBA. Teopema 0 naowadu OpmOZOHANLHOL
npoexyuy MHo20y2onvHuKa. B3auMHOE pacTIoNoKeHHe IPOCTPAHCTBEHHBIX (PHUTYp.

Paznmuunple  BuAbl  MHororpaHHukoB. Mx  m3obpaxenus. Ceuenms, pazBepTKH
MHOTOTPaHHAKOB. I1nom@ne MOBEPXHOCTH. BHIBI cuMMeTpuii B mpocTpaHcTBe. CHMMeTpus Ten
BPAIICHMS H MHOTOTPAHHHKOB. BEMHCICHAE WIOMAAeH U 0OBEMOB.

Bexroper. [leiicTBua ¢ BekTopamu. JlexapToBa CHCTEMA KOOpPAMHAT B IPOCTPAHCTRE.
YpaBHeHME OKPYKHOCTH, cepsbl, IIOCKOCTH. PaceTosuue Mexry Touxamu. JIeRCTRUS ¢ BEKTOpaMH,
3aaHHBIMH KoopauBaraMu. CkanspHoe NpOU3BEJeHHE BEKTOPOB. BekTopHOE ypaBHEeHHE IPAMON H
niockoctd. Menonb3oBaHne BEKTOPOB NPH J0KA3aTENBCTBE TEOPEM CTEPEOMETPHH.
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2, TEMATHYECKOE ILVIAHUPOBAHHUE

Ipu peanuszanuu cofepkanus odmeodpazoBaTenbHON yueOHON ANCIHIUIHHEL «MaTeMaTuKay»
B mpernenax ocsoenus OIIOII CHO mHa 6ase ocHOBHOro o0miero ofpa3oRaHus ¢ MONYYEHHEM
cpenero obmero obOpasoBanus (IIIICC3) maxcumaneHas ydueOHas wuarpyska ofydaromuxcs
COCTABISIET:
no cnenuansuoctaM CIIO mexnuueckozo npoghuna
— MaxcumansHas yueOHas HArpy3Ka - 252 gaca, U3 HUX:
— ayautopuas (00s3aTenpHadA) HATPY3Ka OOYJAIOIMUXCS, BKIIOYAA MPAKTUYECKHE 3aHATHI, —
234 gacos.

O0beM y9eOm0H JHCIUIHHEE] H BHABI YIe0HOi pabdorsl

Tabmuna 2.1 - Buasl ydebHo# paboTet ¢ 06beMOM HacoB

Bua yuebHoii paborel Odbvesm uacos
MarkchmannHad yuebHaa HArpy3ka (Beero) 252
Qéa3aTenLlan ayAUTOPHAS Y4eOHAA HArPY3Ka (BCEra) 234
[MpakTHyecKHe 3aHATHA 20
Camocroarennnas pabora ofy4dalomerocs (Beero) -
Koucyabsranuu 2
Hmoeosan ammecmayus & hopme 3x3amena 6
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2.1 TemaTu4ueckuil mIad

Tabmuua 2.1.1 - TemaTudgeckuii nnan 1 cogepkanne yaeGHol aucUUnmHHEbL « MaTeMaThKay»

HaumeHOBaHH PasieoB #H TeM

Copaepxanue yueduoro marepnana, aaéoparopusie padorsl H NPAKTAYECKAE 3AHATHSA,
camMocToATEALHAR palora ofyuaremuxca

O0bem vacon

¥YposeHn
OCBOEHHS

2

4

Beenenve

MaTteMaTiika B HayKe, TEXHHKE, 3IKOHOMHKE, HH(i)O]JMaIJ,HOH.HbIX TEXHOJIOTHAX H
l'!paKTPI“leCKOi“I OCATEIIBLHOCTH. U,BJ'[H A 3agayd H3YUCHHA MATCMATHKK §PpH OCBOCHHH
npodeccuit CTIO w cneunanesrnocteii CI1O.

2

Pazaen 1. AareGpa

38

Tema 1.1 Pazentue nOHATMA 0 YHCAE

Conepkanue yuebHOro MaTepnana

10

[ensle 1 paloHansHele Yncna, JeicteutensHele wucna. [Ipudimkennsle BoITHCTCAN.
KoMILieKCHbIC YRCTIA.

Tema 1.2 Kopau, crencau u aorapagmel

Cogepxanue y4ebnoro maTepuana

28

Kophu » creneti, KopHH HaTYpaisHOH CTENEHH M3 YHCIA M HX CBOHCTBA.

CreneHH ¢ PaMOHANLHLIMY [TOKA3ATEILAMH, UX cBolicTBa. CTenenu ¢ AeHiCTBHUTENbHBIMY
nokasatesiMy. CBOHCTBA CTeNeHH ¢ AeHcTBUTENLHBIM NokasateneM. Jlorapudm. Jlorapudm
grcaa. OCHOBHOE s1orapru(MHUUecKoe TOXIECTBO. JlecATHUHBIE H HATYpaNbHbIe JOTapU(MBbL.
[Ipasuna aehicteuii ¢ norapudmamu Ilepexon k HoBOMY ocHoeamuiy. [IpeoGpazosanue
anrefparuecknx  BupaxeHui. IlpeoOpasopaHue pPalMOHANBHBIX, HPPANHOHANBHBIX
CTEeeHHBIX, [TOKA3aTeNBHbIX 1 JorapudMutecktx BbipaxkeHuii.

[MpakThueckoe 3aasaTre Nel. Apudserrueckie NeHCTEUS HAM YHCTAMH, HAX0XKICHRE
OpHORMKESHHEIX 3HAUSHHH BENMYHHE U TIOrpetHocTel srvuchernl (abcosoTHOH 1
OTHOCHTENLHOH), CPABHEHNE SHCHOBLIX BRIpaxeHuil. Bryncnenue u cpasHexne kopHeit.
Brinonnenune pacueros ¢ pagukanaMd. Pelenure UppaldoHANLHEIX YPABHEHHUT.
HaxoxeHue sHaUeHHH CTeNeHeH ¢ paLiOHaIbHbIMK NoKazaTeaMy. CpaBHEHHE cTeNeHe.
[peobpazosaHus BEIpaXEHUH, COACPKALIMX CTENSHH. PelleHne noka3aTeNbHBIX YpaBHEHHH,
Pewrenre npukhanHeix 3asaq.

[MpaxTrdeckoe sauaTHe Ne 2. HaxoxneHune 2Hauenuil norapugima no NpoH3BOJIBHOMY
ochoBaHMi0. [lepexed oT 0AHOrC OCHOBAHUA K ApyToMY. Buluncnenne y cpagHenue
norapufmos. JlorapugMupopatie 0 NoTEHUMPOBAHKE BEIPLKEHAH. [IpubnnmKenHbe
BLIMHCTEHMS H PEUIEHHS MPUKIAAHBIX 3aga4. Pelnenne norapudMudeckux ypapHeHUH.
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Pasaen 2. OcHOBEI TPHTOHOMETPHH 31
Tema 2.1 OcnoBHbIC MONATHS Conepxanue yqedHoro MaTepHana 10
Panmannast Mepa yria. BpamatenwHoe apinxeHUe. CHHMYC, KOCHHYC, TAHTGHC H KOTAHIEHC
HKCAE,
Tema 2.2 OcHOBHEIC Copep:kanne yueGHOT0 MATEPHANA 8
TPHTOHOMETPHYECKHE TOHKACCTBA
dopmynu npueenetds, Gopmynnt enokedns. GopMmynn yasoeHHa. PopMyIbl TOIOBHHHOTO
yrna.
Tema 2.3 IIpeoGpa3zopanun npocreimux Copepxanue y4eGHOr0 MaTepuasia 13
TPUTOHOMETPHUSCKHX BBIPAMEHHT
[MpeoBpazosaHyue cyMMBl TPUrOHOMeTpHIeCKHX YHKUMH B NpoUsBEeNCHUE U NIPOU3BEASHHUA
B cymMy. BHipakeHHe TPHrOHOMETpMuECKHX VHKUKHA uepe3 TaHreHC MOJOBHHHOIO
APTYMEHTA. [pocretiue TRPHTOHOMETPHYECKHE YPABHEHH, Mpocreiine
TPUrOHOMETpHYEecKHe HepaseHcTRa. OBpaTHBIE TPUTOHOMETpHUeckie QyHKLMN. ApKCHHYC,
apKKOCHHYC, APKTaHIEHC.
IIpakTHYecKoe 3aHATHE Nu3,
Paauanuelit METOA M3MEPEHUA YITI0B BPAILCHKS M CBA3b € IPAfyCHON Mepoi.
IIpakTHueckoe 3aHATHE Ned,
OcHOBHble  TPMIOHOMETPHUECKME  TOKAECTBZ, (OPMYRBL  CNOXKEHHA,  Y/ABOCHHS,
npeoGpazoBaHue CYMMBI TPHTOHOMETPHYECKUX GYHKUMHA B Npon3BEACHNUE, Tpeobpa3cRaHue
Npou3BEACHUS TPHIOHOMETPHUECKIX ¢$yHKUMH B CYMMYIO Ipocrefimue
TpUIOHOMETPUUECKIE YpaBHEHHS U HepaBeHCTRA.
IpakTndyeckoe 3aHATHENES,
OO6paTHble TPHrOHOMETpIMecKHE (DYHKIMI: ApKCHHYC, APKKOCHHYC, apKTaHIeHC.
Pazgen 3. @yuxunn, ux ceolicrea v rpadpukn 18
Tema 3.1 OcHOBHEIC IOHATHSA Cogepakanme yueGHOro MATEPHARA 14
DyHrnud. OORacTsh onpefeneuns u MHoXecTso 3nadvenuii. Ipadux dyuxunn, nocipoenne
rpapukoB  dyHKUEH, 3adaHHBIX pazmMuELIME - crnocofamu.  CeolicTBa  dhyHKUMW.
MOHOTOHHOCTb, YETHOCTh, HEYETHOCTB, OTPAHMUEHHOCTh, MEPUOAMYROCTL. IIpoMexyTKH
BO3pacTAHHA M yORIBaHMA, HAMOONBLlEE M HAMMEHBLINCE 3IHAUEHHSA, TOUKM 3KCTPEMYME.
[padmieckas uHTepnperaus. IIpuMepsl (YHKUHOHANEHBIX 3ABUCHMOCTEN B pealbHBIX
npoueccax M ABAeHHAX. ApupMmerHueckne onepauuy Haa ¢yHxUuHAMH. CnoskHad (yHKIHA
(xommosunus). IlonAaTHe o HenpepelBHocTH &yHknuu, OOpatunie gyuknun. OOnacts
onpegenedu u ofnacTs 3HaueHult obparHoit Gyrkumm. [paduk obpaTHOR dhyHKIHM.
Onpepenenus GbyHKIHH, ¥X cBOMCTBa W rpaduKu.
Tema 3.2 CTeneHHLIe, NOKA3ATENLHEIE, Coaepxanie ydeGHoro MaTepHana 4
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JOTAPHPMHYIECKHE N
TPHTOHOMETPHYECKHE (PYHILHH,
O6paTHBIE TPHIOKOMETPHYECKHE
dynrnnu

Ipeobpasopauna rpaduxos. TlapannensHelif NEpPeHOC, CHMMETPHA OTHOCHTEALHO OCEH
KOOpIHHAT M CUMMETPHA OTHOCHTENEHO HAYAIA KOOPAMHAT, CHMMETPHS OTHOCHTENBHO
NpAMOHA ¥ = X, PacTseHWe H CKaTue BAONE ocell KOOpAHHAT.

IIpakTH4ecKoe 3ansTne Nog,

IMpumepbl 3aBHCAMOCTEH MEXKAY MNSPEMEHHLIMH B PEANILHBIX MPOUECCAX K3 CMEKHLIX
avcumruinH,  Onpepenedve  $yaxunii. Tlocrpoenne ¥ uTenue rpadukos  dynkunmii,
Hccnenopanue ¢yHxkuun, CpRoiictea auueliHol, keaApaTUUHOH, kycouno-nuHelHo#t M
OpoBHo-nuHelinok §yuxunii, Henmpepuipuble M nepuoauueckue (yHkuud. Cpolicta u
rpadiki CHHYca, KOCHRYCa, TaHreHca M KotaHreHca. O0patHbie yHKUHH M UX rpadukH.
Ob6patuste  Tpurosomerpuyeckde  §yHkuuu.  IlpeobpazopaHus  rpaduika  GyHKDWM
Fapmonuueckue komeOanug. Ilpuknaguoie 3apayn. [lokaszaTenbHble, Norapi@MHIecKue,
TPUIOHOMETPHYECKHE YPAaBHEHHA M HEPABEHCTRA,

Pazgen 4. Hauyana MaTeMATHY€CKOMO 3HAIH3A

39

Tema 4.1 IocnenorarebHOCTH

Coaepixanye y4eOHOT0 MaTepuaa

MocnenorateneHoCTH. Criocobel 3a0aHMA H CBOHCTBEA MHCIOBLIX MOCEL0BATENBHOCTEH.
Howatve o npeaene MOocneAOBATENBHOCTH. CYIIECTROBAHHE npefena MOHOTOHHON
OrpaHHYEHHON NOCNenOBaTeNbHOCTH. CYMMHMpOBAaHHE NOCHEOOBAaTENbHOCTER. BeckoHeuHo
yOLIBAIOLIAS MEOMETPHYCCKAN NPOTPECCHA 1 €€ CYMMA.

Tema 4.2 IlponsBoanas

Copepaanne y4e0HOr0 MATECPHANA

18

[Npomssoanad. [loHATHE 0 NpPOW3BOAHOH (YHKIMY, ee TeOMETPHMECKUNA M {usHueckuii
CMBICIL. YpaBHeHHE KacaTenbHoil k rpaduky ¢yHkuuu. [IpoH3BOAHBIE CYMMEI, Pa3HOCTH,
NpOM3BEIEHKS, YACTHBiC, [IpOMIBOXHEIE OCHOBHBIX 31eMEHTApHBIX (yHEUMNA, FlpHMeneHue
NPON3BOAHOH K HCCHeAoBaHHIO (YHKUMHA B noctpoewuio rpaduxos. [Ipowssomusie
o0paTHON QYHKIUHM U KOMNIO3UUME ByHKIWH. TIpUMepEl HCNONL3OBAHNA NPOHIBOAHONR Ans
HAXOMWACHHA HAWIYYLWIErO PEIUEHHA B NPHKIAAHLIX 3agavax Bropaz npomssonnas, ee
reoMeTpHYecKUi 1 pHadeckuit cvbicn. HaxoxaesHe CkOpOCTH ANA NpoLecca, 3aAaHHOro
dopMynoR 1 rpadHKoM.

IpakTH4YeCKOe 3aHATHE NeT,

Uucnopas  NOCAeNOBATENBHOCTH, CNOcoObl  €e  3afaHHA,  BRIYHCIEGHHA  WJIEHOB
nocneacBatenbHOCTH.  [lpemen  nocnegosaTenbHocTH.  BeckoHeuHo — yOwiBalolnas
reoMerpytieckas nporpeccud. [Ipor3pofHas: MeXaHHWYeCKHH U TEOMETPUYECKHH CMBICT
OpoH3BOAHOH. VYpaBHeHHWe KacatenbHol B of0uwem Buae. Ilpaguna n  dopmyns
Auddepennypopanya, Tabnuua nNpoM3IBOSHLIX 3INeMeHTApHbIX PyHKunit. Hceenenopanne
dYHKUHK ¢ ROMOLLEK Npou3sosHo. Haxoxaenne Hanbonbswero, HAMMEHbLIETO 3HAYEHNHA H
IKCTPEMANIBHBIX 3HAYEHHH PyHKIAN.

Tema 4.3 HHTerpan 1 €ro IpAMeHeHHe

Cogepskanne yqebHOT0 MaTepHana

15
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[lepeoobpaznas v uHTErpal. IIpeiMeHeHHe ONPeeNIEHHOrO HHTETpaia ANd HAXOXACHHA
mnoany  kpueonuHelinof Tpaneuuu. @opmyna Helotona—JleliGuuua.  Ilpumeps
NpUMEHEHH BHTerpaia B (JH3MKE M reOMETPHH.

IpakTHYeckoe 3anATHE No,
Hurerpan uw nepsoolpasHas. Teopema HetoroHa—IJleiibnuna. IIpuMeHenne MHTerpana K
BLITHCIERHMIO (H3IMECKUX BENHIMH M [Noniagei.

Pasgen 5. YpasHeHans v HepABCHCTRA

20

Tema 5.1 YpaBHeHHA H CHETEMbE
YPABHEHHIA.

Coaepikanne yyeGHoro Marepuana

YDBBHGHHH H CHCTEMBI ypaBHﬂHHﬁ. PaIJ,HOH&J'IbeIe, HPPALHOHAJRLHLIC, TOKA3ATCINEHBIE H
TPUrOHOMETPHUECKHMS YDABHCHMA H CHCTEMbi. PaBHOCHNLHOCTE VpaBHCHMM, HEpPaBCHCTB,
cucteM. OCHOBHBIE NpHEMBL HX pPCIICHMS (pammxeuue Ha MHOXKHTENH, BBENCHHE HOBBIX
HeM1IBECTHBIX, MOACTAHORKA, Tpaduiecknii meTom).

Tema 5.2 Hepasencrna

Copepakanne yuebHoro marepnana

14

HepaseneTBa. PalponanbHele, WppalHOHANLHEIE, NOKA3aTENLHLE W TPUrOHOMETPHYECKUe
HepaseHCTBA. OCHOBHBIE NpLeMbl MX pewehus. HcmonbioBanue ¢BOMCTB H rpadiHKOB
byHKURI MpH pelleHdd ypaBHEHMH ¥ HepaBencTB. MeTon uuTepsanos. M3obpawxenne Ha
KOOPAMHATHOR [UIOCKOCTH MHOMECTBA DELICHHH YpaBHEHWH H HEpPAaBeHCTB C ABYMSA
NepeMeHHBIMU W uX cucteM. [lpuiiagueie 3anaun. [lppMeHeHHE MATEMATHYECKHX METOAOR
IUlA PCLICHHA COACPXKATEILHEIX 38184 U3 PasitHbIX ofacTell HayKH M TIPAKTHKH.
HHTepnpeTauis pe3yabTaTa, YUET pealbHBIX OTpaHHYeHH,

INpakTR4eckoe 3aHATHE Ne9,

Kopnu ypaeHennH. PaBHocwnsHOCTh ypaBHeHHH. [Ipeobpasosanne ypasHesuil. OcHosHbIe
npHeMbl peleHus ypaBHeHW. Pelwenue cucTem ypasHeHuWit. Mcmonnioeanue cBOMCTB U
rpapuKoB dYHKIHI A1 pellieHs YPaBHEeHHIT U HEPABEHCTE.

Paigen 6. KoMGHHATODHKA, JTEMEHTLL TEOPHH BEPOSITHOCTH B MATEMATHYECKOMH
CTATHCTHKH

24

Tema 6.1 JnemenTh] KOMOMHATOPWKH

Copepaanie yueGHore marepuasna

OcHOBibIE TOHATHEA KOMOWHATODHKH., 3aja4ydl Ha [OACYET UHCAA pasMELICHMH,
NePECTZHOBOK, codueTaHHH. PemeHue zanau #a nepeSop eapuantos. dopmyna GuHoMa
HitoTona. CoticTea GHHOMHHAIBHEIX k0adhduLtenTor. Tpeyroneauk [ackans.

Tema 6.2 InemeHTHI TEOPHH BEPOSITHOCTH

Conepxanne yiaeGHOro MaTepHana

ColbiTHe, BEpOATHOCTL CcOOBITHA, cAOXKEHUE M YMHOWKeHME BeposarTHocteil. [louwsartme o
HE3aBHCHMOCTH CoOBITHH. JIMcKpeTHad CTyyalinas BeNYNHA, 32KOH €€ pacOpeaeleH .

YucnoBrie XxapakTEPUCTHKH AUCKPETHON ciygaiHol enuurnbl. [ToHaTre 0 3aKoHe 60IBLINX
uncen. IlpeacrasneHde namueix  (TabnMubl, AnarpaMmbl, rpadMkH), TeHepalbHag
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COBOKYTIHOCTE, BHIfOPKA, cpefnee apu(MeTHISCKOe, MEAHaHa.

Tema 6.3 D1eMeHTEI MaTEMaTHYecKoii
CTATHCTHKH

Cogepixanse yuedHoro Marepuana

[NpencrapneHue AaHHBIX (TAOIHIbI, NHATPAMMEI, TpadHku), TeHepanbHAS COROKYHHOCTD,
BbIOOpKa, cpengHee apudmeriueckoe, MmepuaHa. [IoHATHE © 3a30a4aX MATEMATHUECKOMH
CTATHCTHKH. PelueHNe NpakTHYSCKHX 38044 ¢ [IPUMEHEHHEM BEPOSTHOCTHBIX METCIOB.

IlpakTHuecKoe 3anaTae Nel(.

Heropha paseutid KOMOMHATOPUKM, TEOPHU BEPONTHOCTEH M CTATHCTHEY W HX POIb B
paiumdHbBIX  chepax denoeedeckoif M3HeaesTensHocTH. [IpaBMna  kKOMOMHATOPUKH.
Pemenye woMOMHATOPHBLIX 3amgad. PajMellgHus, COYeTaHMA H TNSPECTAHOBKM. BHHOM
Heworona w Tpeyroavunk ITackang. [lpuwnasueie sagaun. Knaccrueckoe ompefenehne
BEpOATHOCTH, CROHCTBA BeposTHOCTEH, TeopemMa ¢ CyMMe BepoATHOCTelt. Briumcnenme
BeposTHocTeH. Ilpuknagnele 3apgaud. [IpemcraBnedne UMCHOBBIX A@HHBIX. [IpKKnagHbie
3a0auu.

Pasnea 7. Teometpin

62

Tema 7.1 [pamele 1 nIocKoCTH B
NpocTpaHCTBe

Conepxanne ygefHoro marepuasa

20

Biammnoe pacnonoxeHme IByX NpPAMBIX B THpocTpancree. IlapainenbHocTs npaMoit u
iAocKoCcTH. ITapannensHOCTE IIOCKOCTEN. TIepIeHANKYIAPHOCTE IPAMOH M NITOCKOCTH.
[TepnenAuKynap W HAKNIOHHAA. Y TOJI MEXKITY NpaMolt B MockocTeio. JByrpanusiit yrom.
Vron mewmy mnockoctamu. [lepnenaukynapHocTs ABYX miockocteil. [eomerpuiccxuc
npeofpa3oBaHMsi NPOCTPAHCTBA: MApPALNENGHBIA NEPEHOC, CHMMETPHUS  OTHOCHUTENLHO
nnockoct. HapannensHoe wupoexkTHposaHue. [lnomant opTOrOHANBHON NpOEKIHH.
H3obpaskeHke mpocTpaHCTBEHHBIX Guryp.

Tema 7.2 MHororpanauxkn

Coaepwanne yaebnoro marepnana

10

Bepwinel, pebpa, rpann MHOrorpaHHuka. Passeprka. MHororpaHebie yriel. Beinykmsie
MHoTOrpaHHUKK. Teopema DJiinepa. [lpuzma. [IpsAman u HakioHuas npusma. [IpapunsHas
npiama. Napannesenumen. Ky6. [upamuna. [pasunchan mupamMnna. YeeueHnas mipaMua,
Terpasap. CuMmeTpnu e KyGe, B Napannenenunene, B npuime u nupaMuae. CeucHus Kyba,
npu3Mel W nupamMuibl. [IpeacTaBneHne o NpaBIILHEIX MHOTOTPaHHHKAX (TeTpasipe, kyle,
OKTasjpe, A0ACKa3Ape H MKOCAIAPE).

Tema 7.3 Tena H NOBEPXHOCTH BpalleHUs

Conepianne yueSHOT0 MaTepHaaa

Iunuuap W koHYC. YCeueHHBIH kouyc. OcHoBauue, BhICOTA, OOKOBAA MOBEPXHOCTD,
obpasyomias, passepTka. OCeBble CEUEHHMA W CEHCHMs, NapallieNbHble ocHOBaHWio. Llap u
cdepa, ux cewennd. KacatenbHas INIOCKOCTE K chepe.

Tema 7.4 HsmepeHust B r¢eOMETPHA

Coaepsranue yueGHoro marepuana

12

26




Obnem M ero usmepenue. Wuverpanenan dopmyna obbema. Qopmynsl obbema kyba,
NPAMOYroNLHOro napanfensenunesa, ApUIMEl, quiudapa, GopMmynsl ofbeMa NUpaMUALL H
KoHyca. DopMybl INIOMALH NOBEpXHOCTEH NUAMHAPA B KoHyca. QopMyls ofbeMa [WAapa 1
wiomand coepel, ITlopobue Ten. OTHolleHws nnomafgelt nomepxHocTedl © o0LemMoB
o 00 HBIX TEIL

Tema 7.5 KoopAHMHATLI 0 BeKTOpPHI

Conepacanne yaeSHOro MaTepuana

16

INpamoyroneHas (IekapToBa) CHCTEMa KOOPAWHAT B mpoctpaHcrse. PopMyna paccTOAHHR
MEXAY ABYMA TOUkaMM. VYpapreHus cdepsl, MIOCKOCTH M Npamoil. Bexropel. Mozyinh
BekTopa. PaseHcteo Bekropos. CnoweHue BEKTOpDOB. YMHOXKCHHE BEKTOPA Ha YHCHO.
Pasnoxende BekTopa M0 HANpaBReHUAM. Yron MexAy AByMa BekTopamu. [Ipoexuus
BekTopa HAa ock. Koopaunartel mektopa. CkanspHoe [POM3BEASHHE  BEKTOPOB.
Hcnone3opanre KOOpAMHAT H BEKTOPOB IIPH pELIEHMH MATeMATHYECKMX M NpHKNANHEIX
3ajau,

IIpakTRyeckoe 3anaTHe Nel 1.

[IpH3HaKky B3aUMHOTO PACNOIOKEHHA [IPAMBIX. YTOJN MEXKOy NOpaMBIMH. B3auMHoe
PACTIONIOMREHAE NPAMBIX K fUlockocTeil. TlepneHaukynsp ¥ HAKIOHHAA K TWIOCKOCTH. YTon
MEXAY NPAMOH K [LIOCKOCTRIO. TeopeMEl 0 BIAMMHOM PACTIONOKEHHM NPAMOH H IIOCKOCTH.
Teopema 0 Tpex NepNEHIUKYNAPAX.

TlpuzHaky u CBOHCTBA MApANAENBLHBIX U MEPHIEHIMKYIAPHEIX MIOCKoCTEN. Paccrosuue ot
TOYKH A0 ILTOCKOCTH, OT MPAMOH A0 NMNOCKOCTH, PACCTOAHHE MEXAY IUIOCKOCTAMH, MEXKAY
CKPELUMBAIDUIMMHUCS PAMBIMH, MEXAY TPOKIBONLHBIMH GUTYpaMid B MPOCTPAHCTBRE.
[lapannencHoe NPOEKTHPORAHME H €ro ¢Boiictea. Teopema O MIcWAAM OPTOTOH&ILHOMN
MPOEKLIMH MHOTOYTONBHIKA, B3auMHOE PacnoNekeHUe NPOCTPAHCTBEHHEIX (Gauryp.
Pasauunbie  BHMAbl  MHOTOrpaHHWKOB., HMx  msobpamenws. Ceuenus, pasBepTKH
MHOrOrpaHHHKoB. [Tnewaas noBepXHOCTH. BHAL cHMMeETPRIT B npoctpadctee. CHMMETPHA
TEJ BPALLEHHUS i MECTOTPAaHHMKOB. BeIuucneHue niromaaei n 06beMoB.

Bexropel. HeltctBust ¢ BekTopamu. JexapToBa ¢HCTEMa KOOpPAKHAT B NPOCTPAHCTEE.
VYpaBHeHHe OKpYXKHOCTH, cdephl, WIOCKOCTH. Paccroande Mexay Toukamu. JeHcTBua ¢
BEKTOpAMH, 3aJ4HHbIMH KoopAuHaTamu, CranipHOe NpoH3BeAeHUEe BeKTOpOB. BextopHoe

YpasneHHe TPAMOH W ILIOCKOCTH. Mcrons3oBaHue BEKTOPOR NpH A0KAZATENLCTBE TEOPSM
CTEPEOMETPHM.

KoncyabTaons

12

JK3aMeH

MakcumannHas yuebHan (AYAMTOPHAN) HATPY3Ka

252
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Jns XapakTepHCTHKH YPOBHS OCBOSHHUS yUeOHOTO MATEPHATA UCHOIB3YIOTCA CIEAYIONTHE 0003HaYeHUA:
1 — o3HakoMuTeNLHEIHN (y3HAaBAHHE paHee H3YICHHEIX OOBEKTOR, CBOMCTR);
2 — penpoRYKTUBHEIH (BLIIOIHEHHE AEATENBHOCTH 110 00pasiy, HHCTPYKLMH KITH TI0J] PyKOBOJCTBOM);

3 - HpOI[YKTHBHB]ﬁ (HJ'IaHHPOBaHHe H CaMOCTOATCILHOC BHIIOJNHCHHC ACATCIBHOCTH, PCUICHHC HPOSJIGMHI:IX 3&,[[&‘1).
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2.2 XapaKTepHCTHKA 0CHOBHLIX BHI0B Y4e(HO NesATeNLHOCTH CTYAEeHTOB
Ta6muia 2.2.1 - XapakrepHcTika 0CHOBHEIX BU0B yueOHOH NeATeNBHOCTH CTYAEHTOB

Coaepxanue 06ydeHus

XapakTepHcTUKa OCHOBHBIX BHIOB AeATENLHOCTH CTYACHTOB
{Ha yporHe yaeOHLIX AclicTBuii)

Brenenne

O3HaKOMICHUE C poJIBY MATEMATHKH B HAYKE, TexXHHKE, IKOHOMHKE,
HH(I)OpMalLPIOHHbIX TEXHOJIOTHAX H Tlpﬂ.KTHlICCKOﬁ ACATENEHOCTH.
O3HAKOMISHHE C USJIAMH M 3aJa49aMH H3YUCHHA MATCMATHKH NMpPH OCBOSHHU
npodeccuii CTIO 1 cneumansHoctet CITO

AJITEBPA

Pa3BuTHE NCHATHA 0 YHCIE

BeimorHenke apu{meTHuecKnx AeficTBmi Ham 4MCTAMH, COUETas YCTHBIE M
MHCLMEHHBIE TPHEMBL.

HaxopeHre OpHOMIOKEHHBIX  3HAYWEHMH BeTMMUMH d  NOrPeluHOCTEd
spivucnenHit (aOcOMOTHON M OTHOCHTENbHON), CPaBHEHHE UUCAOBEIX
BhIpAKCHHIA.

Haxoxperue ownGok g npeoGpa3zoBaHigx U BRTHCIEHHAX (OTHOCHTCH KO BCEM
MyHKTaM NpoTrpaMMbL)

Kopun, CTENEHH,
Joraprgmbi

O3HAKOMIIEHHE € MMOHATHEM KOPHA n-H CTENEHU, CBOHCTBAMH palUKANOB H
TIPABHJIAMU CPARHEHHA KOPHEH.

QopmyaupoBaHHe ONpEfeNeHHa KOPHA W CBOWCTB KkopHeil. BriuucneHwe u
CpPaBHEHHE KOPHEH, BLIMOIHEHHE NPUKUAKY 3HAYCHHA KOPHA.

IMpeoGpazoBaHue HUCIOBBIX # OYKBEHHEIX RLIPAKEHHH, CONEPHALIMX
pagukansl.

Brinonuenue pacdeToB 1o GopMynam, colepKaluMM paguKaNsl, OCYLIECTBISAA
HeoOXoAHMBIEG [IOJCTAHOBKH H IpeoOpasoBaHus.

OnpeneneHMe paBHOCHIBHOCTH BbIpaXeHUM c pafukanamu. Pewenne
UppPaLHOHANBHEIX YPABHEHHH.

O3HAKOMNEHHE ¢ [TOHATHEM CTENEHH ¢ NeHCTBUTENEHBIM [T0KA3aTeTeM.
Haxompende  3HaueHMH  CTeMeHM, HCNONB3YA OpH  HeoOXOAUMOCTH
HHCTPYMEHTAJIbHBIE CPENCTRA,

JanuceiBaHHE KOPHA k=H CTENEHU B BHAE CTENEHH C APOOHEIM NOKazaTeNem H
HaoOopoT.

Copmysnuposanue cBoHcTE cTenenell. BuiMUCeHHe CTENe el ¢ pALHOHAEHBIM
HOKA3aTeAeM, BHMOJTHEHHE NMPHKHAKH 3HAYEHWS CTRIEHH, CpaBHEeHHe
CTEIEHEH.

ITpeoBGpazoeanue TUCAOBEIX H DYKBEHHBIX BHIpAXKEHHH, COASPHKALIUX CTEMEHH,
npuMeHsita ceolicTra. Petliedye MOKA3aTENbHEIX YPABHEHHMIL

O3HakoMMeHHe ¢ OpHUMEHeHHeM KOpHeH M CTeneHeH NpH BLIMHCIEHUH
CperHUX, JeJIEHHH OTpe3ka B «30J0TOM CeYeHHH», PelleHMe NpHKIagHBIX
3a7a4 Ha CJION(HBIE NPOLEHTHL

IpeoGpasopanne
anreGpauyecKHx
BhIpA:eHHi

Brinonsenue n1peoGpasosauil BbIpakKeHRH, NpHMeHeHHe GopMyn, CBI3AHHEIX
CO CBOHCTBAMH crerneHel i Jorapudmos.

Onpeaenenne  ofnacTH  JOMYCTHMBIX  3HAYEHHH  Jorapudmamgeckoro
BeIp&eHus. Penterne norapudmudeckux ypagHeanit

OCHOBBI TPHTOHOMETPHH

OCHOBHBIE MOHATHS

Hzy4eune paguaHHOTO METOAA HM3MEPEHHS YIIOB BPAIUEHHR M HMX CBA3W C
rpagycoit mepoii. HioOpaxeHHe yriIOB BpAlGHMA HA OKPYKHOCTH,
COOTHECEHUE BENTIHMHE] YIAA ¢ €0 PacnuIokeHHeM.

QopmynypoRraHie ONPeAcIeHHI TPHTOHOMETPAYECKHX (PYHKUMI AAS YIJIOB
MOBOPOTA W OCTPBIX YINOB NMPAMOYIONBHOTO TPEYTOILHHKA U OOBACHEHHE WX
B3aHMOCB3H

OcHoeHBIE [ipumeneHHe OCHOBHBIX TPHMOHOMETPUUECKHUX TORIOSCTE MM BRIMUCIEHMWA
TPHTOHOMETPHYECKHE 3HAYeHHI TPHTOHOMETPHIECKHX BYHKIWH 10 0AHON U3 HUX

TOXKICCTRA

Ilpeofpasopanns Uzyuyenpe OCHOBHBIX (opMya TPHrOHOMETpMH: (OPMYyIbl  CIOKEHNS,
npocTeiimmnx YABOGHKA, [pecOpa3oBaHHA CYMMBI TPHUTOHOMETpHYeCKHX ¢HKUHE B
TPHIOHOMETPHYECKHX MpOM3BEASHNE H TIPOH3BENCHHMA B CYMMY H MNpHMEHEHHE NPpH BLIYUCACHUH
BBI pameﬂm‘i 3HAYSHHA TPHMOHOMETPHYECKOT® BRIPAXKEHHUA H YIIPQIUCHHA €10,

O3HAKOMJTEHHE ¢O CBONCTBAMM CUMMETPHM TOUEK HA SIMHHYHOH OKPYKHOCTH
H IPMMEHEHHE WX AMA BLIBOAA GOPMYS PHBELEHNA
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[pocTefiinne
TPHTOHOMETPHYECKEE
YpPABHEHHSI M HEPAGEHCIMEA

Pemenue no copMymaM M TPHIOHOMETPHYECKOMY KpPYTY MpOCTEHINX
TPUIOHOMETPHYCCKHX YPaBHEHHIA.

Ilprmenenne oOMMX METOAOB pelUeHds YypaBHeHHH (NPHBEICHHE K
JTUHEHHOMY, KBaJIpATHOMY, METOA pAIMOKEHHS HA MHOKHTENH, 3IAMEHLI
nepeMeHHOR) TIPH pelleHNH TPHIrOHOMETPHYECKHX YPaBHEHHM,

YMeHHE OTMEYATE HA KPYre pelueHui OpOCTeHINMX TpPHIOHOMETPHUUECKHX
HepaBeHCTB

ApKeHHyc, APKKOCHHYC,
APKTAHTEHC KA

(O3HaKOMNEHHE C MOHATHEM OOPATHRIX TPHTOHOMETPHYECKUX 4y HKUHMIA,
HsydeHne onpefencHdid apkcHHyca, AapKKOCHHYCa, apKTaHreHca ducoa,
dopMynupoBaHue UX, H3oOpaXkeHHe Ha SIHHUYHON OKDPY)KHOCTH, IPHMEHEHHE
TpPH petileHHH YpaBHEHHH

®OYHKLIMHA, UX CBOUCTBA U TPAOUKH

DyHKUHH.
[MoHATHE 0 HENPEPLIBHOCTH
hYHKUHH

O3HAKOMJCHHE ¢ MOHATHEM IEPEMEHHOM, MpAMepaMH 3aBHCHMOCTEN MeXTy
TePEMEHHBIMH,

O3HakoMNIEHHE C TOHATHeM rpadwika, onpedeneHNe MPUHALICKHOCTH TOYKH
rpadury ¢yHknEn. Onpefenenue ne dopmyne mpocteiiuleil 3aBUCHMOCTH,
BUAa ee rpaduka. BeipaxxeHue no gopMyne oXHON nepeMenHo uepes Apyrie.
OzuakoMieHue ¢ onpeaenesueM Qyrkuny, GopMyINpOBAHKE E10.
HaxoxaeHue o6nacTy onpeenieHus U ofnacTH 3HaweHMH GyHKIWH

CaoiicTea IyHKIHH.
I'padnueckasn
HHTepaperaums. Ipumepst
$YHKIHOHAIBHEIX
3aBHCHMOCTeH B peaibHBIX
nponeccax H ABIEHHAX

O3HAKOMIIEHHE C MpUMepaMu (YHKLIHOHATEHLIX 3ABUCHMOCTEH B peanhHbIX
NPOLECCAX W3 CMEMHBIX JTACUHILIH

O3HAKOMNEHHE ¢ AOKAATENbHBIMH PpAcCYyAUIEHHAMH HEKOTOPLIX CBOHCTB
nuHeiAol v kpaapaThyHel QyHkuul, nposeneHHe HocnenOBAHHA NHHEHHOH,
KYCOUHO-NHHEHHOH,  apofHo-nuHelHOM ©W  keagparTHunod  (yHKIME,
nocTpoeHue WX rpadukon. [loctpoeHue u ureHue rpadwkos GyHRUME,
Heenenoeanne dhyHkmmm,

CocTasierne BHIOB (YHKIMA 0 IaHHOMY YCIOBHMKY, PEIICHME 3afgad Ha
IKCTPEMYM.

Beinonnenue npeobpasosanuii rpaduka gyuxumy

ObpaTHble PYHKONH Hayuenne nonamus cbpamnodi ¢hynryuu, OUPEAENEHUS BHIA U HOCMPOCHUE
pathuxa obpamuoll  Qyuryun, HaxoxcOewue ee obracmu onpedenesun u
obrnacmu 3navenuil, llpUMEHEHHe ¢RBOUCTE GYHKUMHA OPH HCCASAOBAHUH
YPABHeHUIT U peHICHHH 32124 Ha HKCTPEMYM.

Q3HaKoMNEHNE ¢ MOHATHEM CROXKHON YHKLNK

CreneHnbie, Britlicnenye 3HaueHUH GyHKUME 110 3HAYEHUIO APTYMEHTA.

NoKa3aTeNbHEIE, Onpegenedue TTON0XKEHIS TOYKH Ha rpadiike o €€ KOOPAKHATAM ¥ HAOBOPOT.

Jorapngmadeckue H Hcnonezosanue croHCTB GyHKUME AT cpaBHeHMS 3HAUEHHU cTeneHelt u

TPHTOHOMETPHYECKHE norapudMoB.

dyHKIEHH. IMocTpoenne rpadHKOR CTENEHHBIX M ToTapuOMHUECKUX (hyYHKIIMH.

O6paTtHble Pemenue nokasarefiHBIX # norapuMudeckux ypaBHeHWH ¥ HepaReHCTB IO

TPUIreHOMETPHYECKHE H3BECTHBIM ANTOPHTMAM.

ynknun O3nakoMjleHHe ¢ [OHATMEM HENPEePHIBHOH mnepHoawdeckod  ¢yHKUHH,

dopMynupoBaHHe CROHACTE CHHYCA M KOCHHYCA, OCTPOSHHE #HX rpadHkoB.
O3HaKOMJICHHE € TNOHATASM TapMOHWYECKHX KoneDaHuit M mpuMepaMu
rapMOHHYECKHX KOMeOaHuil LA OmHcaHMA [poleccoB B (H3MKE U APYrux
001acTaX 3HAHMI,

O3nakoMieHHe ¢ TOHATHEM  paspblBHOH  nepuoAMdeckoll  (hyHKUMY,
dopMyTHPOBAHHE CBOHCTB TRHI'CHCA U KOTAHIEHCA, IOCTPOSHNE HX rpadiikoB.
[MpumeHeHue CBOHCTB thyHKIHH pil ] CPABHEHHA 3HAUCHUH
TPHUTOHOMETDHUECKUX QYHKUHH, pelIeHN TPUTOHOMETPHMECKHX YPaBHEHHIA.
Ilocmpoenue zpaguxoe obpamubix Mpuzoromempuweckux Pyuryui  u
onpedenenie no ZpaguKam ux ceolcme.

BrinonHeHue npeodpaizosadus rpadikos

¥PABHEHHWA U HEPABEHCTBA

YPaBHEHUS H CHCTEMNI]

YpaBHeHHi

HepaseHcTBA M CHCTEMEI
HEpPABEHCTB c agyms
epeMeHHbIMH

O3HakoMIIEHHE € [pOCTEHIIMMH CBSASHUAMM © KOpPRAX airedpanyeckux
YpaBHEHWH, TOHATHAMH HCCIEIOBaHNA YPaBHeHH R 1 CHCTeM ypaRHEHUH.
HzyueHue TEOPHH PAaBHOCHNIGHOCTH YpaBHEHHI M ee npuMeHeHHA. [loBTopeHue
3AMHCH pPelleHUs CTAHAApPTHLIX ypaBHeHHH, MpueMoB mnpeodpasoBatus
YpaBHEHUH ONA CBEACHHA K CTAHAAPTHOMY YPABHEHHIO.
Pelexnve pPauMOHANIBHELX, HWppalMOHATLHBIX,
TPUTCOHOMETPHUECKUX YPABHEHHWH M CHCTEM.
Henonssopanne CeoiicTE M rpadukos (yHKUHMA JUIA perieHHs YPaBHEHWH.

NMOK3a3aTeIbHBIX n
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INoBTOpEHHE OCHOBHBIX IPUEMOB PELICHHA CHCOTEM,

Peuienye ypasHEHHH € [PHMEHCHMEM BCeX IpUeMOB (paliodeHWs Ha
MHOXMWTENH, BBEISHHA HOBBIX HEHIBECTHBIX, IIONCTAHOBKY, Tpadirdeckoro
METoAa).

PenieHne cHCTEM YPABHEHHI € IPHMEHEHHEM PAa3IMMHBIX CIOCOO0B.
O3znakomnesne ¢ 0OUKMMH BOITPOCAMH PEHICHHA HEPABEHCTE H HCIIONB30BAHHE
CBOMCTE M rpaduKos QYHKUME NpH PEIUEHHY HEPABEHCTB.

Petieryie HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM DAadIHYHBIX
crnocofos.

TIpHMEHEHHE MATEMATHIECKHX METOA0B JUIS DELIeHHs COASPRATENIBHBIX 3a0a4
U3 pasIMYHBIX o0nacTel HAYKK W npakTUkA. HHTepIpeTHpORAHHE pPe3yILTATOR
¢ YYETOM peasbHEIX OrpaHHueHuH

HAYAJO MATEMATHUECKOI'O AHAJIM3A

HocaegoBaTeNbEHOCTH

O3HaKOMIIEHHE ¢ MOHATHEM YHUCIIOBOH MOCNE0BATEIBHOCTH, cHocobaMu ee
3afaHHA, BBIYUCIICHIAMHE 8¢ WiIeHOB, O3HAXOMIICHHE C TIOHATHEM Mpeaena
nocnegoBaTensHOCTH. O3HAKOMITEHHE ¢ BEUHCTIEHUEM CYMMBI GeCKOHEHHOFO
YHCJIOBOTO PAAa Ha MPUMEpPEe BHIYKCTEHHA CYMMBI GecxoHeuHO YOBIBAMIIEH
reomeTpudeckoit nporpeccuu PelueHue 3anad Ha NpAMeHeHHE QOPMYIIEI

cyMMBHI HeckoHeUHO yOriBatoei reoMeTpuUIeckoil IpOrpeccry.

IIponseoaHas i ee
npame HEeHHE

O3HaKoMIIEHHE ¢ IOHATHEM NpoK3BoOaHOH. M3yueHue U popMynpoBaHUe ee
MEXaHH1ECKorQ M reOMeTpHEeCcKory cMeIcia, U3YYSHHE anropuTMa
BEIYHCNCHHA lTpOH3BOﬂH0i:‘I Ha NpHAMEPE BHIYHCICHHA MTHOBEHHOH CEOpPOCTH H
yII080ro kod(QUUHEHTA KacaTenkHoH, COCTABAEHNE YPABHEHHS KaCaATeNbHON
B o0wem Buae. Ycpoeuue npasun gudidepeHNHPOBAHUA, TADTHLBI
IPOU3BOMHEIX EMEHTAPHBIX (DYHKIMH, NPUMEHEHHE 111
AaddepeHurpoBanid QyHKUME, COCTABICHNSA YpaBHEHWs KacaTe/ILHOIM,
HayueHne TEOpEM O CBA3M CBOHCTE (yHKLMH M NpOU3BOOHOIH, HOpMyIHpOBKa
ux. [IpoBeseHHe ¢ TOMOLIBIO TPOM3BOIHOMN HecTeAOBaHUA (PYHKLIMY, 3aNaHHOH
topMynoit. YeTaHoBIEHHE CBA3H CBOHCTB QYHKIHK U IPOH3BOIHOH o UX
rpatdrkam. [IpuMeneHHe MPOU3BOAHON AT pelleHHs 3a0ad Ha HAXOKIEHHE
Haubonemer 0, HAHMEHBIIIETO IHAYCHHA H Ha HAXO0KCHHS IKCTPEMYMA.

IlepBocbpa3nan H BHTErpan

O3sHakoMIIeHUE ¢ TIOHATHEM HHTeTpata ¥ neperoodpa3Hoil. H3ydeHue npaguna
BRIYHCISHEA rIepeoobpasHoi H Teopemsl HetoTona—JlefiGHua. Pemenre
3af1ay Ha CBA3b NepBoo0pazHOH U e MPOHIBOIHOMN, BLIYHCACHHES
nepsoobpazHoit LA fardoll Gynxuny. Pewenne 3anay Ha NIpUMeHEHHE
HMHTErpana s BelYHCHeH A GrU3HIeCKUX BENMMUH H NS

SNEMEHThI KOMEHHATOPUKH, TEOPUHU BEPOATHOCTEA H CTATHCTHKH

OcHoBHBIE nousitug | M3yuenue npaBwia KxoMOMHATOPHKH W NPHMEHSHHE 0NpH  pelledHud
KOMOHHATOPHKH KOMOHHATOPHBIX 3a7at.
PemieHue koMOMHATOpPHBIX 3anad MeTooM nepefopa M MO  MpaBiny
YMHOKEHBA,
O3HAKOMIEHHE ¢ MOHNTHAMH KOMOWHATODHKH: pa3MeICHHAMH, COICTAHHAMH,
[ePEeCTAHOBKAMH H (JOPMYNTAMHU I/ UX BLIYHCICHHA.
QOOBACHEHHe W OpHMEHEeHHE GOPMYN  ANA  BLIMUCHSHUA  pa3MELlEeHHE,
MePecTaHOBOK M COUCTAHUI NpH pelleHNH 3a/1ad,
Canakomiaerue ¢ Guromom HeloroHa u TpeyronsuukoM [lackansa.
PemieHne 0paxTHYeCKMX 3a/a4 C MCMOJNBIOBAHHEM TIOHATHH W npasun
KOMOHHATOPHKH
DeMeHThI Teopun | M3yyeHne miaCCHYECKOro ONPEAENeHHs BEPOATHOCTH, CBOHCTB BEPOATHOCTH,
BepOSITHOCTEH TEOPEMEL O CYMME BEPOATHOCTEIH.
PaccMoTpeHue NMPHMEPOB BHIMMCIEHAA BEpOATHOCTEH. PelieHue 3amady Ha
BLINHCIeHHe BeposTHOCTEl coORITHI
IpeacTaBnexue ganseX | O3HAKOMNEHHE ¢ TIPENICTARNEHHEM YHCIOBLIX JAHHBIX H HX XapakTepHCTHKAMH,
(TaGanusl, anarpamMmed, | Petlledne npakTHUecKuX 3aZa4 Ha ofpaBoTKy YMCTOBBIX JAHHBIX, BbIMHCICHHE
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rpadukn)

HX XapAKTEePUCTHK

TEOMETPHSA

IMpaMble H NIOCKOCTH B
npocTpaHcTBe

DOpMYMTHPORKA H [NpPHUBCAEHHE JOKa3aTeNbcTR NPH3IHAKCB  B3aMMHOID
pacnoNioXkeHHs MNPAMBIX H IDOCKOcTeH. Pacro3HapaHMe Ha depTexax
MOJe/dX pasNMyHbIX CHYYaeB B3AHUMHOIO pPAcMOJOMEHHS TPAMBIX H
IUIOCKOCTeH, apryMEeHTHPOB2HHE CROMX CYXKISHHH,

QOopMyNHUPOBAHHAE OIPEleNleHUH, MpHIHAKOR M CROMCTE nNapamiefbHeIX |
NePHeHAMKYTAPHEIX TIOCKOCTEH, ARYTPAHHBIX H NHHEHHBIX YITIOB.
BrinositHeHde MOCTPOSHAA YITIOR MEXIY NPAMBIMH, OPAMOH W IUIOCKOCTBIO,
MEWIY MIOCKOCTAMH MO QMHCAHHIO U PACTIO3HABAHIME MX HA MOISNAX.
IMTpumeHende NPUIHAKOR M CBOHCTE PACNONOMKEHUS NPAMBIX U [LIOCkocTe! Npi
PEUICHAH 3a71aY.

H3obpaxenne Ha  pHCOYHKAX W KOHCTPYHMPOBAHHE  H&  MOASAAX
NEPHCHAMKYIPOR H HAKMOHHBIX K [UIOCKOCTH, [PAMBIX, NapaMIeAbLHbIX
TWIOCKOCTEH, YITIOB MeX Iy ITPAMOH U IIOCKOCTRIO M 060CHOBAHKME OCTPOCHHA.
Petrenne 3anad Ha BLIGMCIIEHME TeOMETPHYMECKHX BeAWMHH. ONKCHIBAHHE
paccTOAHHA OT TOYKH A0 IUIOCKOCTHM, OT OpAMON A0 IUIOCKOCTH, MEXTY
TUIOCKOCTAMH, MEXIY CKPEIUBAIOIUMUCH MPAMBIMH, MEXLY MPOM3BOMLHBIMHA
(Urypamu B mpecTpaHCTBE,

DOpMyIUpOBaHHE H J0KA3LIBAHHE OCHOBHEIX TEOPEM O PACCTOAHMAX (TeopeM
CYWIECTBOBAHMA, CBOHCTBA).

Hsobpamende Ha yeprekax M MOIENAX pPACCTOAHHA M OOOCHOBaHHE CBOHX
cyxaednii, OnpefefeHde ©  BbIMHCIACHME PACCTOAHHM B IIDOCTPaHCTBE.
[Mpumenensne hopMYyT K TEOPEM AHUMETPHH [T PEMEHHS 3144,
O3HakOMAEHHE ¢ NOHATHEM [lAPAIIENBHOTO TPOCKTHPOBAHHA H €TI0
CBOHCTBAMHU. POopMYAUpOSGHIE IMEOpeMbl O RIOWAOU OpPMOZOHATbHON
NPOESKYUN MHOZOYZONbHUKA.

IMpuMeHeHne TeOPHH AN 0G0CHOBAHHA MOCTPOSHNH H BRIMHCISHUH.
ApPryMEHTHPOBaHME CBOWX CYMIOEHHMA O B3aUMHOM  pPACTIONOMEHHH

NPOCTPAHCTBEHHBIX (UTYp

MHuororpaHHuKH

Onncakre H  XapakTEPHUCTHKA  PasfMYHBIX  BHAGBR  MHOTOIPAHHHKOB,
TIEpPEdHCIEHUE HX HIEMEHTOB H CBOHCTB.

HsobpaxeHnue MHOTOIPAHHHKQB H BRITIOJIHEHHE MOCTPOESHHS HA H300paKEHUAX
H MOJENAX MHOTOTPAHHHKOB.

Boiyucnende MHEHHBLIX 3IIEMEHTOR M YIJIOB B TIPOCTPAHCTREHHRIX
KOH(pUrypauuax, apryMeHTUPOBAaHHE CROMX CYIKIEHMIA

XapakTepucTHka M M300pakeHUe CEUEHHS, pPAIBEPNIKU  MHOZ0ZPDANHUKOS,
BLIYHCIEHHE NINOMAaAeH IoBepXHOCTE N,

IlocTpoeHne npocTelimmx ceueHHd kyGa, npu3mbl, nupamuobl. [pumenexne
$aKTos ¥ cBeReHuil U3 MTAHUMETPHM.

O3HaKOMIIEHHE C BHAaMH CHMMETpHH B TpocTpaHeTBe, (OPMYTHPOBAHHE
onpefencHuil U CcBOMCTB. XapakTepUCTHKA CHMMETPHH Tell BpalleHHA H
MHOTOTPaHHHUKOB.

[TpumeHeHHE CBOHCTE CUMMETPHE NPH PSILCHHH 38034,

HcnonpiosaHue IPHOGPETEHHBIX 3HAHMN 1A MCCIEA0BAHHA H MOACAHPOBAHUA
HEC/I0KHBIX 3a7ad.

HioGpaxkeHue OCHOBHBIX MHOTMOIPAHHHKOB M BBINIONHEHHE DPHCYHKOB II0
YCIOBUAM 33744

Tena ® moBepxXHOCTH
BpalUeHNn

O3HAaKOMIEHHE ¢ BMIAMH TeJl BpanieHus, QOpMyIHpOBAHUE UX ONMPEnEIeHKH U
cBOHCTB.

QopMYJHPOBAHWE TEOPEM O CEYEHHM [UApa TUIOCKOCTBIO M ILTOCKCCTH,
xacarenbHoOl K cdepe.

Xapampucmka H moﬁpaﬁ(enue TJ1 BpalleHKH, BX pa3iBCpPTKH, CCHSHHA.
PellieHre 3ajad Ha MOCTPOSHHE CeMEHHH, BRIMMCICHME LNHMH, PacCTOAHME,
yrnos, IWiomaneH. IIpoBeneHHe A0OKAZATENRHLIX PACCYMHUEHHH OpH pelleHuH
Jangd.

Hpumeﬂeune CBOHCTR CHMMCTPHH Np# PELICHHH 3a[ad HA Tela BpallgHHA,
KOMOHHALHIO TEIL

H306pan{euﬂe QCHOBHEIX KPYTNBIX TEM A BBRIMNOJHEHHE PHCYHKA NQ YCNOBHI)
3amaqu

H3mepeHust B TEOMETPHH

O3HAKOMIIEHHE C TIOHATHAMH ILTOMIATH ¥ 00heMa, aKCHOMAMH M CBOHCTBAME.
PeweHie 3afa4u Ha BhIMHMCACHHE MNoLunei naockux ¢siryp ¢ OpHMEHEHHEM
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COOTBETCTBYIOIIMX hopMyN U (HaKTOB U3 [UTAHMMETPHH.

HB}“-IEHHE TEOPEM O BBMHCJIEHHH 00LeMOB IpOCTPAHCTBEHHEIX TEI, PCLICHHE
33744 Ha OpaMeHeHHe GOPMYI BEIMHCIIEHUS 00BEMOB,

Mzyuyenne  QopMym  Amd  BelYMCIEHMM — [EOWAged  MOBEPXHOCTEH
MHOTOTPAHHHAKOB U TSN BPALeHHA.

O3HaKOMAEHHE ¢ METOAOM BBLIUHCICHUS [UIOINANH TOBEPXHOCTH C{epsl.
PemieHue 3a7a4 Ha BLIYHCISHHE INOMAAEH MOBEPXHOCTH NMPOCTPAHCTBEHHBIX
el

KoopanHATBL H BEKTOPLI

OznakomesiHe ¢ T[IOHATHEM EekTOpa. HM3yueHMe HexXapTOBOH CHCTEMBI
KOODAHHAT B MPOCTPAHCTRE, NMOCTPOCHUE O 33JAHHBIM KQOPIHHATAM TOYEK H
IUTOCKOCTE M, HaX0KIEHHME KOOPAMHAT TOYEK.

Haxoxdenue ypaRHEHHN OKPYIKHOCTH, cepsl, IUIOCKOCTH. BrelducacHue
PacCTOAHHH MEKAY TOUKAMH.

UsydeHKe CBOHCTB BEKTOPHBIX BENWYHH, NPaBWI pPasiOkKeHWA BEKTOPOB B
TPEXMEPHOM [IPOCTPAHCTBES, MPABHN HAXOXKICHHA KOOPIMHAT BCKTOpZ B
NPOCTPAHCTBE, NPaBUI ASHCTBHA C BEKTOPaMH, 3aJaHHBIME KOOPIMHATAMH,
IIpuMeneHHe TEOPRY TIPH PEIISHUM 3a0aY Ha ASHCTBUA ¢ BEKTOPAMU,

HzyueHue CKamApHOTO NPOU3REAEHHA BEKTOPOB, BEKTOPHOTC YpPaBHEHHA
npsamo#t 1 naockocTH. [IpHMeHEHNE TEOPHH MPH PELUCHHH 3anat Ha NeHcTBUA ©
BEKTOPaMH, KOOPAHMHATHBIH MeEToh, NMpHMEHEHHE BEeKTOPOR IS BRIMHCTICHMUS
BeJIHYHH YTTIOB U PACCTOAHMI.

O3HakOMIICHHE C [OOK&3aTe/IbCTBAMH TECODEM CTEPEOMETPHH O BIaUMHOM
pacioJoXKeHHH NPAMBIX M INTOCKOCTEH € HCIIONB30BaHUEM BEKTOPOB
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3. YUYEBHO-METOJUYECKOE H MATEPHAJIBHO-TEXHUYECKOE
OBECHEYEHUE [TIPOI'PAMMBI YYUEBHOH IUCITATLIHMHEL <MATEMATHKA»

MaTepHaabHO-TeXHHYCCKOE 00¢cneuenue AHCIHILTHHDI

Iporpamma yaeOHON qHCIUIUTMHE «MaTeMaTrka» peannsyercs B yIeOHOM xaGuHeTe MATEeMATHKHA K

MAaTeMaTHYICCKHX NUCITHTIITHH.

Obopynoranne (ocHamenne) yueGroro kadumera:

—  KOMIIIEKT Y4eOHO-METOIHIECKHX JOKYMEHTOB;

—  HaNLIOHBE TOco0us (CTEHIRL, [LTAKATH);

—  ay{UTOpPHAS JOCKA C MATHHTHON [HOBEPXHOCTEHLY;

— paboume yueOHBIE MeCTa [10 KOJMHYECTBY IOCATOUHBIX MECT.
— Pabouee MeCTO IpENOAABATEISL.

TexHu4eckHe cpeacTBA 00yUEHHA:
—  MYNBTHMEIHAHBIA OPOESKTOR,
— SKCHO3UIIHOHHEL] 3KpaH;
~  CpeACTBA TEJICKOMMYHUKAITHH,
—  KOMIIBIOTEP.
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10.

11.
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4. PEKOMEOAYEMAJ JIMTEPATYPA

OcHOBHDIE HCTOYHHKH /I CTYEHTOB
bamMakos M.M. Marematrka: anrebpa ¥ Hadana MaTeMaTHIeCKOro aHalu3a, FTeOMETPHS;

yueOHHK U1 CTYACHTOB NpodecCHOHANBHEIX 00pa30BaTe/IBHEIX OPraHA3anyii, OCBAHBAIOMIMX
npodeccnu u cnenuansgocTy CI10. —M.,2017

Banmvaxor M.W. Matematuka: anrebpa U Hadajla MaTeMaTHYECKOTO AHATH34, T€OMETPHA:
Coopuwk 3amay npoduIbHON HaIpaBIeHHOCTH: yie0.mocobue AN CTYACHTOB
npodecCHOHATEHEX 00pa30BaTeNbHEIX OPraHnu3alldi, 0CBANBAIOIEX HPOPECCHH H
cnenpansroctd CI10. — M.,2017

banmvakos M.M. MaTtemaTHKka: anrebpa 1 Hauana MaTeMATHYCCKOTO AHAN3E, TEOMETPUS:
3agaunmk: yued. mocobue M CTYASHTOR IpodeccHoHanbHEX 00pazoBaTeNbHbIX
oprasgr3anuii, oCBAMBAIIHNX NpodeccuH K crenuansaocTd CI10, — M,,2017

bammvaxop M.M. MareMatnka: anrebpa n Hadana MaTeMaTHYECKOTO aHANIN3a, TCOMETPHA:
DNIEKTPOHHEBLI yueO-METOA. KOMIUIEKC /UL CTYACHTOR NPOGECCHOHATBHEIX 00pa3zoBaTeIbHEX
oprasu3amuii, ocsausaromuxX npoteccun ¥ cnenranbyoct CIIO. — M.,2017

Banrmaxos M.M. Maremaruxa (6a30BEtd ypoeess). 10 knace. — M., 2014,

BammMakos M.U. Maremarnka (6azoserif yporens). 11 wracc. — M., 2014,

baumaxos M.U. AnreOpa n Hagana aHami3a, reomerpns. 1 0 kmace. — M., 2013.
bairmakos M.M. MatemaTrka (0a3oBbIi ypoBeHt). 10 kmace, COopuuk 3aaat: yaeb.
nocobue. — M., 2008.

Baimmvaxos M.H. Matematuka (6azoBbli yposens). 11 wiacc. COOpHUK 3a1ay: yue,
nocodne, — M., 2014

I'yces B.A., I'puropees C.I"., Usonruna C.B. Matematuka: anre6pa u Hadana
MareMaTHIECKOTO aHaIn3a, TeOMETpus: Y4eOHUK OIS CTYAEHTOB NPOfeCCHOHANBHEIX
oBpazoBaTeNbHBIX OpPraeu3alyi, OcBanBaroIux npodeccun u cnerpansuocty CITO. —
M.,2017

Komsarun 10.M., Tkauepa M.B, ®exneposa H.E. n np. MartemaTuka: anreOpa u Hauana
MaTeMaTHIECKOTo aHalnza. Anrebpa ¥ Hadala MaTeMaTHHECKOTO aHau3a (0a3oBhIH 1
yraybnenssti yporun). 10 xnace / mon pen. A B XKmkuenko. — M., 2014,

Komaruu 10.M., Tkauera M.B., Qenepora H.E. u ap. Maremaruxa: anrebpa u Hadana
MaTeMaTHYECKOT0 aHaIu3a. ANrebpa H Ha4ala MaTeMaTHYeCKOTo aHanu3a (6a3oBsli 0
yrayoneHen# ypoeaH). 11 wiace / mox pex. A.b.XKmxuenko, — M., 2014

Jas npenoaasareneii

06 obpazosannu B Poccuiickoit Qenepann: deaep. 3aroH 0129.12.2012No273-D3 (B pen.
Penepanpreix 3ak0H0B 0T 07.05.2013 No 99-03, ot (07.06.2013 No 120-®3, ot 02.07.2013
No 170-@3, ot 23.07.2013 No 203-D3, ot 25.11.2013 No 317-03, ot 03.02.2014 No 11-D3,
o1 03.02.2014 No 15-®3, ot 05.05.2014 No 84-D3, o1 27.05.2014 No 135-®3, ot
(4.06.2014 No 148-D3, ¢ u3M., BHeceHHEIMH DeaepansubiM 3akoHoM oT 04.06.2014 No 145-
@3, B pex. o1 03.07.2016, c uzm. ot 19.12.2016.)

[Ipukaz MunncrepcTra odpazoranus M Hayku PO or 31 nexabpsa 2015 r. N1578 "O
BHCCCHMH M3MEHEHMH B (eIepabHbIi rocyAapeTBEHHBIM 00pa3oBaTesHbI CTaHAapT
cpeanero obmero oOpazoBanus, YTBEPXKACHHRIN nprKkazoM MuEHHCTepeTBA 00pa30BaHus |
Hayku Poccutickoii ®eneparun oT 17 mas 2012 r. N413"

[ucemo Jlenapramenta rocyAapcTBEHHOM MONKMTHKA B cepe MOATOTOBKH paboumx KagpoB u
JIIO MunuctepeTsa obpasosanud 0 Hayka PO o1 17.03.2015 Ne 06-259 «Pexomernanuu no
OpPraHu3aldy IOYYeH s cpeaHero obmero 06pa3oBatusl B IPEAEIax OCBOCHHS
00pa3zoBaTenbHEIX MPOrpaMM cpefiHero npodeccroHansHOro o0pa3opanns Ha Oaze
OCHOBHOTO 00MIero 0Opa30BaHuUs ¢ YUeTOM TpeboBaHui GenepatbHEIX TOCYIApPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB H [OIyJacMOH IPOQeccuH Uik COCHHANLHOCTH CPEIHETO
npodeccroHaNsHOrO 06pazoRaHMY.
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4,

bl

[IpumepHas ocHOBHAA o6pa3oBaTeNbHAs MPOrpaMMa cpeqHero obmero o6pazoBaHus,

onofpeHHas pereHneM (QelepalbHOr0 yI4eOHO-METOIMIECKOT0 O0REAVHEHHS O 00memy

obpazoBaruro (mpoTokoa oT 28 urons 2016 r. No2/16-3)

banmakos M.H. MaremMaTHKa: KH. 11 IPSIOAaBaTeNs: METOM,. nocobue. — M., 2013

Bammaxos M. ., smranoslll.U. Meroauueckoe nocodue ang moarorosku Kk EI'D. — M.,

2014.

HHTepHET-pecypenl

1. www.feior.edu.ru (MEdDopManHOHHBIE, TPEHUPOBOYHEIE U KOHTPOJILHEIE
MaTEepHAaNbI).

2. www.school-collection.edu.ru (Eannag konnexiuu 1ud)poBeIX 00pa3oBaTEILHEIX
pecypcoB).
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3. O®OPMJIEHME JONOJHEHUM W HW3MEHEHHHI, BHECEHHBIX
PABOUYYIO HPOI'PAMMY

PacemoTpeno Ha 3acepanuu 11K

ITpoToxon Ne OT « » 20 r.

,]IOHOJ'IHCHHH, HU3MCHCHHY, BHCCCHHBIC B [TPOrpaMmy Ha }“JGGHBIFI roxn

Tabmina 5.1 — JononHeHus 1 H3MEHEHUS, BHECCHHLIE B pabodyio MporpaMMy

Ne pasgena paGoueii

Coaepixanne H3IMeHeHHH U A0MoANEHNI]
NPOrPaMMel




