[lOKYMEHT NOANMCaH NpOCTOi 3NeKTPOHHOM NOANMUCHIO

OUO: LWasbipuH AHatonFASBRERAPS FAEYAAPCTBEH
[lomxkHocTb: [Iupektop dunrana

4eccb2246d73e59acafbf014670ca8c229087c62

Nudopmaums o enanensMUHUCTEPCTBO HAYKII K BBICHIETO OBPA30BAHUSI POCCHIICKOM ®EJIEPALIUU

~£e GromxeTHoe 06pasoBaTenbHOe yupexaeHHe Bbiciuero obpa3oBanns

(

«lOropcknii rocyaapersennsiii yuusepenremn (FOI'Y)

HE®TSHON HHCTUTYT

fara noﬂ””faH”ﬂ: 07'11'292(Ziyléiggigp¢enepanbuorm rocyaapcTBeHHOro 6107keTHOro 06PA30BATENLHOTO YUPeHKACHHS
YHUKaNbHbIA MPOTPaMMHbIA KITHOY: BhiciIero 06pa

osanuns "FOropexunii rocyaapersennblii yunpepenter"
HedprHu (punnan) ®rEOY BO «10T'Y»)

M VIH \ + '\‘.

Hedrin ({:b}_’{.nnana) ®I'bOY BO «1OI'V»
N CAA laseipun

L29260)) 2022r.

PABOYASI IPOTPAMMA YYEBHOM JUCIIAILINHBI

Oy J16.05 MATEMATHUKA
HHJIEKC Ha3sBaHHE AHCUMIIIIHB
21.02.10 I'eosniorus u pazBeika HEQTSHBIX U 'a30BBIX MECTOPOXKICHHI
Koa Ha3BaHue CneunaIEHOCTH

HVWOKHEBAPTOBCK
-2022-



PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu ITIIK MuEH/] [Ipencenarens  Meropudeckoro — coBeTa
[IpoToko: 3acemanus Heer;MH (tbl{,lmana) ®I'BOY BO «IOI'V»

N7 «31» aBrycra 2022r. A7) P.M.Xaitbynuna
(ere S1.C. Boiiko «31» aBrycra 2022r.

PaGouass mnporpamma yuebnoit mucuumumasl OY]16.05 Marematuka paspaborana B
coorsBercTBuu ¢ [Tucemom MUHOBPHAYKHU P® ot 17 mapra 20151 Ne 06-259 «PexomeHauu mno
OpraHM3aluy IMOJydeHus! cpefHero obmiero oOpa3oBaHUSI B Ipejieax OCBOEHMs 00pa3oBaTEIbHBIX
mporpaMm cpejHero npodeccruonanbHoro obpazoanus Ha 6aze ocHOBHOro obmero obpazoBaHus ¢
ydeToM TpeboBaHus (efepajbHbIX rOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M I10JIy4aeMOH
npoecCHH WM CHELHAIBHOCTH CpeiHero npodeccuoHanbHOro oOpa3oBaHMs» IO CHENHATBHOCTH
21.02.10 T'eonorust u pasBeaka HE(TIHBIX M ra30BBIX MECTOPOXKAEHUH W NMPUMEPHOMH MPOrpaMMOi
yueOHOi aucuMIuiMHel  «MarteMaTuka» NpoQecCHOHANBHBIX 00pa30BaTeNIbHBIX — OpraHu3alluii,
pealn3yoX OCHOBHYIO TpodeccHoHanbHy0 oOpasoBatenbuyio mnporpammy CIIO na 0Gase
OCHOBHOro 00mero obpasoBaHus ¢ OAHOBPEMEHHBIM IOJIydeHHEM cpeaHero obuero obpasoBaHus,
onobpennoit PI'AY «DenepanbHblii HHCTUTYT pa3BuTHs obpasosanus» ot 21.07.2015 r.

Opranusanus-paspaborunk: Hedrsnoit unctutyt (Gpunuan) gpenepanpbHOro rocyiapcTBEHHOIO
610/vKeTHOrO 06pa3oBaTENbLHOrO yupexieHus poicuiero obpasosanus «fOropckuii rocyapcTBEHHbIIH
yuusepcuter» (HeptHu (Pumuam) GPI'BOY BO «IOI'V»)

Pazpaborunk:
Hypaesa 3.K. — npenonasarens Hedrsanoro nucruryra (puamana) @I'60Y BO «fOI'Y»

Cornacosaso:

3aseayrowuit 6uOIMOTEKOH e, JL.B. JlemenTheBa

PeuensenTsr:

1. Kvios A.X [TpenogaBatens BeICIIeH KBaTU(DUKAIIMOHHOH KaTErOpun
sl o Hedrsuoro uncruryra (punuana) ®I'bOY BO «FOI'Y»

BY «HmwxHeBapTOBCKUH CTPOHTENIBLHBIH KOJUIEK»

IIpenonasarens BeiclIeH KBAIH(PUKAIIMOHHON KaTeropuu
2. ®aspuiosa E.X. petipl prxan p



PEIIEH3UA
Ha paGouyio mporpammy y4ueGHoit mucnummanst OV J16.05 Matemarika
JUIsl 0OYYAIOIUXCS IO CIELHATBHOCTH
21.02.10 I'eostorust v pa3BejKa He(TAHBIX ¥ ra30BbIX MECTOPOKACHHUH
paspaborannas Hypaesoii 3.K.

PaGouasi mporpamma yueGuol aucimmiuasl OV/]16.05 Marematnka paspaboraHa B
cootsercrun ¢ IMucemom MMWHOBPHAVKU P® or 17 wmapra 20151 Ne 06-259
«PeKOMEH/IAIMA 110 OPraHM3alMy TOJy4eHHs cpejHero obmero oOpasoBaHMs B MpeJeiax
0CBOEHHS 0OPa30BATENLHBIX MPOrPaMM CPEIHEro NMpodeccHoHaNbHOro 0bpasoBanus Ha baze
OCHOBHOrO 00uIero o6pasoBaHusi ¢ ydeTom TpeGOBaHMs (e/epaibHBIX TOCYAaPCTBEHHDIX
06pa3oBaTebHBIX CTAHAAPTOB M IONy4aeMoll mpoeccHu WM CHENHaTbHOCTH  CPEIHEro
npodeccuoHanbHOro 00pa3oBaHMs» MO  CrEUHAIbHOCTH 21.02.10 Teomorus W pa3Bejika
He(TAHBIX M ra30BBIX MECTOPOXKJICHHH NPUMEPHOH MporpamMMoH y4eOHON JIMCLUIIIHHBI
Matematika 1poecCHOHATBHBIX 00pa3oBaTebHBIX OpraHu3alii, peaau3yIonux OCHOBHYIO
npodeccuonanbuyio obpasosarenbHyio nporpammy CIIO  Ha fa3ze OCHOBHOro OOIIEro
06pa3oBaHusl ¢ OJHOBPEMEHHBIM IOJIyYEHHEM CPEJHEro oOIero obpazoBaHusi, 0A00PEHHOM
OI'AY «®DejiepatbHblii HHCTUTYT pa3BuTHsi obpasosanus» ot 21.07.2015 r.

PaGouas mporpamMma cocTaBjieHa Ha 351 4., u3 KOTOpbIX 234 4. OTBE/ICHO HA M3YYCHHE
TeOpeTHYECKOro Marepuaia u 117 4. Ha caMOCTOATENbHYIO paboTy 00ydaIOIHXCSL.

Teopernueckuii Matepuai Ipeanonaraet yriaybjeHHOe H3YYeHHE OT/EJIBHBIX TEM H
pa3zienoB, 4To obecreunBaeT Pa3sBUTHE HHTEIUIEKTa H CTIOCOOHOCTH K JIOTHYECKOMY MBILUICHHIO,
QCBOCHHEOCHOBHBIX MaTeMaTH4eCKHX METO/IOB, HEOOXOMMBIX JUIs MOJCJIMPOBaHMs U aHaIM3a
IIPOLIECCOB U SIBJICHUI B MX JabHEH el IpakKTHIECKOH AesTeIbHOCTH.

Pasmensl u TeMmbl paGoueil mporpammsl obecrieunBaloT (opmupoBanue 0a’oBBIX
yMeHHi1 JUIsl BBINIOJIHEHHs! MCCIIEJIOBAHMH B IpoIEcce HAy4YHOTO IO3HAHMS M TEOPETHYECKOro
ob6ocHOBaHus podeccHoHaNbHEIX 3anad. OpraHu3aiys caMoCTOATEIbHOM paboThl HANpaBIeHa
HA 3aKpelUIeHHe YMEHHsl HAaXOJMTh HEOOXOJMMbIH MaTepuay, HAaKOIUICHHC H 0b6paboTky
Hay4HOH HH(OpMALMK, 3aKPENIEHHE 3HAHMUII 110 OT/E/IbHBIM TeMaM Kypca.

PaGouass mporpaMma cocTapjeHanociesoBarenso, jornuno. Cozmepikanue pabouci
IIPOrpaMMBI COOTBETCTBYET MHUHHMYyMY, KoTopbii ycranosien ®I'OC mo crenuaibHOCTH
21.02.10 I'eonorust ¥ pa3spejika HeTAHBIX ¥ Ta30BbIX MECTOPOIKICHHH.
3amouenne: PabGowas mnporpamma ydeOHod muctmmumnbel OVJI6.05 Maremaruka uisd
obyuatoruxcst 1o cnenuanbHoctd 21.02.10 Teosorust u pasejka HeTSIHBIX M Ta30BBIX
MECTOPOY/ICHHH CIOCOGCTBYET —KAYECTBEHHON MOJATOTOBKE —CIELMANMCTa, 00ecreunBacT
BoInosHenue MejiepabHOro rocy/1apcTBEHHOro 006pa3oBaTe/ibHOI0 CTaHapTa.
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PELIEH3MA
Ha pabouyIo MPOrpaMMy yUeOHOI AMCLUHTLITHHBI OVYJ16.05 Maremaruka
JU1st 00YHAIoLIMXCsl 10 CHeUHaIbHOCTH
21.02.10 Ieoniorus n pa3pe/ika He(pTAHbIX H ra30BbIX MECTOPOIKACHH I
paspaborannas Hypaesoii 3.K.

Pabouasi mporpaMMa y4eOHOH JHMCLHILTHHBI OY16.05 Maremaruka paspaboraHa B
cootserctin ¢ Ilucemom MHWHOBPHAVYKM P® or 17 wmapra 2015r Ne 06-259
«PeKOMEHAlMK 10 OpraHM3alliy [OIydeHHs cpeaHero oduiero oOpa3zoBaHus B [pesetax
OCBOEHHMS 00pa30BaTEIbHBIX MPOrpaMM CpeiHEro npogeccHoHaIbHOro obpasosaris Ha Oase
OCHOBHOrO 001ero 0o0pa3oBaHusi ¢ y4eTom TpeboBaHHs (enepanbHbIX TOCY1apCTBEHHbBIX
0OpasoBaTeNbHbIX CTAHAAPTOB M MOJy4aeMOi npoeccH WM  CIELHAIBHOCTH CPEJHEro
npodeccHoHaIbHOrO  00pasoBaHusy M0  CHELHANBLHOCTH 21.02.10 Teomorust u pasBejxa
He(TAHBIX M Ta3’0BbBIX MECTOPOXKIEHHIT NpUMEpHON nporpaMmoii  yueOHOH JIHCLHIUIHHbI
Matematika npoeccHoHaIbHBIX 00pa3oBaTe/bHbIX OpraHn3aLiii, peann3yiounX OCHOBHYIO
npodyeccHOHANBHYIO  00pa3oBaTe/IbHYIO  [POrpamMMy CI1O0 na OGase ocHOBHOro 00LIEro
00pa3oBaHusl C OJHOBPEMEHHBIM MOJIYUYCHHEM CPCAHETO obuiero obpazosanns. 0100peHHOH
DAY «DesiepalibHbli HHCTHTYT Pa3BHTHS obpazosarns» ot 21.07.2015 r.

PaGouas nmporpamMma coctasjiena Ha 351 4., n3 KOTOPBIX 234 4. OTBEJIEHO HA M3YYEHHC
TEOPETHYECKOr0 MaTepHaa, KOMOHHHPOBAHHbBIC YPOKH H 117 4. HA CAMOCTOSITEIBHYIO paboTy
00yyvaroLuHrXxcs.

Teopernueckuii marepuain Mpearnoaract yryiy0JieHHOE M3yYeHHEe OTJIC/IbHBIX TeM H
pa3jeNoB, 4To obecrnevrBaeT pasBUTHE HHTEILICKTA 1 CroCcOOHOCTH K JIOTHYECKOMY MBILIICHHIO,
OCBOCHIE OCHOBHBIX MATEMATHUYECKHX METO/0B, HEOOXOMMBIX U MOJIETHPOBAHHA 1 aHaJIH3a
MPOLECCOB 1 ABICHNIT B HX Jla/ibHEHIIICH MpaKTHYeCKoi AeATeIbHOCTH.

Pasgennl ¥ Tembl pabodeil MporpaMmbl 00eCneqHBaioT (opmupoBanne 0a30BbIX
yMEHHUil /U151 BBIMOJTHEHHs MCC/IEJ0BaHUI B npouecce Hay4Horo MO3HAHUSI H TEOPETHYECKOro
oGocHoBanns npodeccHoHatbHBIX 3ana4. OpraHnsanus CcaMOCTOSITENILHOIT PabOTLI HanpaBieHa
Ha 3aKperieHWe YMEHHsl HAXOAUTh HEOOXOAMMbIH MaTephall, HAKOIICHHC 1 0OpaboTKy
HayuHOl HH(OPMALHH, 3aKPETICHHE 3HAHUI N0 OTACIBHBIM TEMaM Kypca.

PaGouasi nporpamMma CocTaBjieHa [OC/Ie0BaTe/1bHO, JIOTHIHO. Conepacanune pabouei

NPOrpaMMbl  COOTBETCTBYET MHHUMYMY., kotopelii ycranosaen @®IOC 1o cneunanbHOCTH
21.02.10 I'eonorus u pa3peaka He(TAHBIX K ra30BbIX MECTOPOKAEHHH.
JaioueHue: Pabouass nporpamma yueOHOH  JIMCLMILTHHDI OVYJ16.05 Maremarnka s
oOyualoumxes Mo CcrenHanbHOCTH 21.02.10 Teonoruss ¥ pasBeaka HeQTAHBIX M Ta30BbIX
MECTOPOICHHIT  CIOCOOCTBYET — KAueCTBEHHOH  MOArOTOBKE cneuuanucra, obecrieunBaet
pbimosHenue defepanbHOro rocy/1apeTBEHHOro 00pa3oBaTebHOro CTaH/1apTa.

bY b\lu}lmesap'roacxnﬁ CTPOUTENBHBIH KOJUICIIK?
dasbuiona E.X.
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1. MACIIOPT PABOYENM IIPOI'PAMMBI YYEBHOM JUCHUIIIMHbBI
OY]16.05 MATEMATHUKA

1.1. O6nacTs npumenenus: paboyeii nporpaMmal.

PaGowass mnporpamma yuebHo# jucummmnsl OV]I6.05 Maremaruka sBISIETCS 4YacTbIO
IIPUMEpPHOIi TTPOrpaMMBI MOATOTOBKH CHELHAIMCTOB cpeaHero 3seHa B coorserctsun ¢ OI'OC CIIO
no crnenuansHoctd 21.02.10 Teonorust u pasBeaka HeTSAHBIX U ra30BBIX MECTOpOXAeHMH. [JlanHast
JMCLMIUIMHA ~ M3ydaeTcss € ydetoM  Hpouwist  MOJIydyaemMoro  HpogecCHOHAIBHOIO
o6pasoBanus.CocTaBlieHa B COOTBETCTBUH C IIPUMEPHOH IporpaMmol y4eOHOH JUCIUIIIHHEL
Marematuka Juisi  npo)ecCHOHANBHBIX 00pa3oBaTENBHBIX  OpraHu3anuii, PpeKOMEHI0BaHHBIX
DenepanbHBIM TOCY/IAPCTBEHHBIM aBTOHOMHBIM yupeskjieHueM «DesepaibHblii HHCTHTYT Pa3BUTHS
obpazosanusy (PI'AY «®HWPO») B kauecTBe NMPUMEPHOH NPOrpaMMbl Ul pealu3allid OCHOBHOM
npodeccuonanbHoil obpasosarensHoil mporpammsl CITO Ha 6ase ocHoBHOro 06miero o6pasoBaHus C
noydenueM cpearero obiero obpasoBanus (IIporoxon Ne3 or 21 mrons 2015 r. PerucrpaninoHHBIi
Homep petensun 378 ot 23 urons 2015 r. PI'AY «PHUPO»).

1.2. Mecro y4eOHOIi QHCUMILIHHBI B CTPYKTYpe MPOrpaMMbl MOArOTOBKH CIENHAJUCTOB
cpennero 3sena: OV ][ — O6meobpa3oBarenbHble yueOHbIe AUCHUILIIHHE - OOmmue.

1.3. Heaun m 3agauu y4eOHOI AUCHMIUVIMHBI — TPeOOBAHHN K Pe3yJbTATaM OCBOEHHSI
yueOHoil AMCuMNIHHbI:

OcBoenune cojepxaHusi y4eOHOH JMCHHUIUIMHBI 00ECHeYMBaeT JOCTHIKEHHE CTYACHTaMH
CIIEJIYIOIIUX Pe3yabmamog:

* IUMHOCHDbIE:

—— c(OpMHPOBAHHOCTH MpPECTABICHUI O MaTeMaTHKE KaK YHHMBEPCAJIbHOM S3bIKe HAyKH,
CpelicTBe MOJIeJIMPOBAHMS SIBJICHHH M IIPOLIECCOB, HAEAX M METOJaX MaTeMaTHKH;

—— [OHMMAHHE 3HAYUMOCTH MaTeMaTHKH JUII  Hay4HO-TEXHHYECKOro  Iporpecca,
c(hOpMHpPOBAHHOCTH OTHOLIEHHS K MaTeMaTHKe KaK K 4YacTH OOIIeYeNOBEYECKOH KyJIbTYphI uepes
3HAKOMCTBO C HCTOpPHEN pa3BUTHSI MAaTEMAaTUKH, SBOJIIOIMEI MATEMaTHYECKHX HUIEH;

—— pasBUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKEHHs, AIrOpPUTMHYECKOM
KyJbTYpbl, KpUTHYHOCTH MBILUIEHHSI Ha YpOBHE, HeoOXomumoMm s Oyaymiel mpodeccHoHaIbHOM
NEATENBHOCTH, JUISl IPOAOJDKeH s 00pa3oBaHus H caM000pa3oBaHus;

—— OBJIaJIeHHE MaTeMaTH4YEeCKHMH 3HAHHSIMH W YMEHHUSIMH, HEOOXOIMMBIMH B IIOBCEJAHEBHOM
JKM3HU, JUII  OCBOEHHSI CMEXHBIX  €CTECTBEHHO-HAyYHBIX  JUCHMIUIAH ¥ JMCIMIUIMH
npoeCCHOHATBLHOTO UKJIA, VIS TOTyYeHus: oOpazoBaHus B 06macTsx, He TpeGyromux yriyOieHHoi
MaTeMaTHYeCKOH ITOATrOTOBKH;

—— TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHMIO, B TOM 4YHCIE camM000pa30BaHMIO, Ha
TNPOTSHKEHNUH BCEil JKU3HM; CO3HATEJHFHOE OTHOLICHHE K HEMpEephIBHOMY 00pa30BaHMIO KaK yCJIOBHIO
YCIHEUIHOM Mpo(ecCHOHANBHOM 1 0OLIECTBEHHOM JNEATENBHOCTH;

—— TOTOBHOCTL M CIIOCOOHOCTH K CAMOCTOSITEJIbHOH TBOPYECKOH M OTBETCTBEHHOM
NEATETbHOCTH;

—— TOTOBHOCTh K KOJUIGKTHBHOH paboTe, COTpYyJHHYECTBY CO CBEPCTHHKAaMH B
o6OpaszoBaresbHON, OOIIECTBEHHO M0JIE3HOH, yueOHO-HCCIIeI0BATENBCKOM, IIPOSKTHOM 1 JPYTHX BUJAX
JEeSTENBHOCTH;

—— OTHOIIEHHE K MPO(eCCHOHANBHON JEATENbHOCTH KaK BO3MOMKHOCTH Y4YacTHsl B pPELICHHH
JIMYHBIX, 0OLIECTBEHHEIX, TOCYIapCTBEHHBIX, 00IIEHAIIMOHAIBHEIX TPoOIeM;

* Memanpeomemmoie:

—— yMEHHME CAMOCTOSITEJIbHO OMNPEJENATh LEMH MEATENbHOCTH M COCTABJIATH IUIAHBI
JIeATENIbHOCTH, CAMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOIMPOBATh U KOPPEKTHPOBATE JIEATEIbHOCTH;
HCIIOJIB30BaTh BCE BO3MOXKHEBIE PECYPCHI JUIS IOCTHIKEHUSNOCTABICHHBIX LENIEH M pealn3aliiy MIaHoB
NEATENLHOCTH;, BEIOUPATH YCIHEIIHbIe CTPATErHU B PA3IMYHBIX CUTYALHIX;

—— yMEHHE IIPOAYKTHBHO OOIIaThCS M B3aUMOJEHCTBOBaTH B IPOIECCE COBMECTHOH
JIEATENHHOCTH, YYHTHIBATH MO3MLMH APYrHX YYaCTHHKOB JEATENBHOCTH, 3((PEeKTHBHO pasperuarh
KOH(IHKTHI,



—— BJAJICHHE HaBbIKAMH IIO3HABATENbHOM, Yy4eOHO-HCCIIENOBATENBLCKOH H  MPOEKTHOH
JIeSITENIbHOCTH, HAaBBIKAMH pa3pelieHus: mpobsieM; CriocoOHOCTh W TOTOBHOCTh K CaMOCTOSTEILHOMY
IIOUCKY METOIOB PEIeHHs MPaKTHYECKHX 3a/1a4, IPUMEHEHHIOPA3IMYHBIX METOI0B IIO3HAHHUS;

—— TOTOBHOCTh M CIOCOOHOCTHP K CAMOCTOSTENbHOH HH(pOPMAIMOHHO-1103HABATEIbHOM
JIeSATENIbHOCTH, BIKJIIOYAs YMEHHE OpPHEHTHPOBATBCS B Pa3MYHBIX HMCTOYHHKAX WH(pOpMALUH,
KPUTHYECKH OIEHHBAaTh M HHTEPHPETHPOBATh HMHOOPMALMIO, IONYYaeMyI0 M3 pPa3jIU4HBIX
HCTOYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMHM CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY
3pEeHUs, HCIIOIb30BaTh a/IeKBaTHBIE SI3BIKOBBIE CPE/ICTBA;

—— BJIaZIcHHE HaBbIKAMH [103HABATEIBHON pepIeKCHH KaK 0CO3HAHUS COBEPLIAEMBIX JEHCTBHH 1
MBICITUTENBHBIX TIPOLECCOB, UX Pe3yJILTATOB U OCHOBAHHIA, FPAaHUI] CBOETr0 3HAHUS ¥ HE3HAHMUS, HOBBIX
MO3HABATEJIBHBIX 3a/1a4 H CPEJICTB JUISl HX JOCTHIKEHUS,

—— IeJICyCTPEMJIEHHOCTh B IOMCKAaX W NPHUHATHH pPEIIeHHH, coo0pa3uTe)IbHOCTh U MHTYHIIUS,
Pa3BUTOCTH NPOCTPAHCTBEHHBIX MPEICTABIECHHIT; CIIOCOOHOCTh BOCIIPHHUMATEL KPAacoTy M IaAPMOHHIO
MHpa;

° npeomemubole:

—— c()OPMHPOBAHHOCTH NIPEJICTABJICHUI O MaTeMaTHKe KAaK YaCTH MUPOBOM KyJBLTYPhI H MECTE
MaTeMaTHKH B COBPEMEHHOH IMBHJIM3aLlHH, Cloco0ax OIMHCaHMS SBJICHHH pealbHOro Mupa Ha
MaTeMaTHYEeCKOM SI3bIKE;

—— c(OPMHPOBAHHOCTh MPEJCTABICHUH O MATEeMaTUYECKUX IOHITUSIX KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJEJISIX, MO3BOJISIONIMX OITMCHIBATh W HM3y4aTh pa3HbIe IPOLECCH H SBJICHHS;
NOHHMaHHE BO3MOYKHOCTH aKCHOMATHYECKOTO IIOCTPOCHHUSI MAaTEMAaTHIECKUX TEOPHii;

—— BJIaZICHHE METOJaMH JI0Ka3aTeJIbCTB M AJIrOPHTMOB pPELICHHs, YMEHHE HX IIPUMEHSTH,
IPOBOJIUTE JIOKA3aTEeNIbHBIE PACCYIKICHHUS B XO/I€ PeIeHHUs 3a/1ay;

—— BJIaJIcHHE CTAHJAPTHBIMH IpPHEMAaMH pELICHHs pAlMOHAJIBHBIX M HPPALMOHAJIBHBIX,
MoKa3aTeNbHbIX, CTENEHHbIX, TPHUTOHOMETPHYECKUX YpaBHEHHH ¥ HEPAaBEHCTB, HX CHCTEM;
UCIIOJIb30BaHHE TOTOBBIX KOMIBIOTEPHBIX IPOrpamMM, B TOM YHCIE JJIS MOUCKA INYTH peIleHHs H
WJUTIOCTPALIMH PEIIEHHUS ypaBHEHHUH U HEPAaBEHCTB;

—— c(hopMHPOBAHHOCTH TpEJCTABICHHH 00 OCHOBHBIX MOHATHSIX MATEMaTHYECKOTO aHayu3a M
UX CBOMCTBax, BJIAJICHHE YMEHHEM XapaKTepH30BaTh IOBEJCHHE (DYHKIHMI, HCIOJb30BaHHUE
TIOJIyYSHHBIX 3HAHHH JUTS ONMCAHUS U QHAJIN3a peaIbHBIX 3aBUCHMOCTEH;

—— BJIaJlCHHE OCHOBHHIMHU TOHATHUSIMH O IUIOCKMX M HPOCTPAHCTBEHHBIX TI€OMETPHYECKHX
(urypax, HX OCHOBHBIX CBOHCTBAX;

——Cc()OPMHUPOBAHHOCTE YMEHHUs PacIio3HaBaTh reoMeTpuYeckue (PUryphsl Ha YepTeikax, MOJCIIX
U B peaJlbHOM MHpE;

——IpHUMEHEHHEe M3YYEHHBIX CBOMCTB reomerpuueckux Guryp u (Qopmyn Juiss pemeHus
reOMEeTPUYECKHX 3aay U 3a/1a4 ¢ IPaKTHYECKUM COJIepKaHHEM;

—— ¢()OpPMHPOBAHHOCTH TNpPEJCTaBJICHHH O Ipoleccax H SBICHUSIX, UMEIOIIMX BEPOSTHOCTHBIH
XapaxkTep, CTaTHCTUYECKHX 3aKOHOMEPHOCTSX B peajlbHOM MHpPE, OCHOBHBIX IOHSTHSAX HJIEMEHTApHOM
TEOPHH BEPOSITHOCTEH;

——yMEHHiI HaXOJHUTh WOILEHHBATh BEPOSITHOCTH HACTYIUICHHS COOBITMH B IpOCTEHINMX
MPaKTHYECKUX CHTYALHSX U OCHOBHBIE XapaKTEPUCTUKHU CITydaiHBIX BEJIHYUH;

—— BJIJICHHE HABBIKAMH HCIIOJIb30BAHHSI TOTOBBIX KOMIIBIOTEPHBIX NPOTPaMM IpH pPELICHHUU
3ajad.

1.4. Pexomenayemoe KOJHYECTBO YACOB HA OCBOCHHE MPOrPAMMBbI Y4e0HOI AU CIHIIJIMHBL:

MakcHMaJIbHOMH yuyeOHOM Harpy3ku obydaromerocs 351 yacos, B TOM YucIe:

o0s3arepbHOH ayIuTOpHOM yueOHoi Harpy3ku obydaromierocs 234 4acos;

caMocTosTeNbHOI paboTel oOyyatomerocs 117 vaca.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM AU CHUILINHBI
OY]16.05 MATEMATHUKA

2.1. O6bem y4eOHOI AMCHUIUIMHBI ¥ BHALI Y4eOHoili paboTnI

Buj yuedHoii padoTsI

O0bem gyacon

MakcumaibHas yaeOHas Harpys3Ka (Bcero) 351
O0si3aTeJbHAS AYAUTOPHAs YueOHAas1 HArpy3Ka (Bcero) 234
B TOM YHCIIE:

JIEKITHOHHEBIX 3aHATHS; 234

MPaKTHYECKHE 3aHATH .

CamocronTeabpHas pabora o0yualomerocst (Bcero)
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Urorosas arrectamus B (popme:
Jk3ameH (2 cemectp)




2.2. TemaTHuecKuii NJIaH U colepxkaHue y4edHoii ancuunannesl OYJ16.05 MaTtemaTuka.

Haumenopanue Conep:ranue yueGHoro Marepuasna, 1a6opaTopHbie paboTsi H NpaKkTH4YeCKHe 3aHATHSA, CAMOCTOATeIbHas pafoTa Obnem Yposens
Pa3fesioB H TeM o0y4awmuxcs 4aCOB OCBOEHHUS
1 2 3 4
Beenenue Copnepxanne yueGHOro Matepuana. 2 1
Marematiika B Hayke, TEXHUKe, JKOHOMMKE, HH(DOPMALHOHHBIX TEXHONOTHAX W MPAKTHYECKOH AesTenbHOCTH. Llemu u
3a7a4y M3yYeHHs MaTeMaTHUKH NpH ocBoeHMH npodeccuii CITO u cneunansHocTeii CITO.
AJITEBPA
Pazpnen 1. Pa3BuTHE NOHATHS 0 YHCIIE
Tema 1.1. ) 1
Pisiaariog Noaiie Conepxanne yqeGHoro Marepuana.
seafeity Llenele u pauMoHanbHele YKcna. JeHCTBUTEbHBIE YHCTA.
Tema 1.2. ConepixaHue yqyeGHOro Matepuana. 2 3
[TpubnuxeHHbIE TToHATHS TOYHOrO M NPUGMMKEHHOTO 3HAYEHHI BeNHUUHBL. OCHOBHBIE BEIYHCTHTENbHBIE Tpebopanus. [TorpemHocTs
BBIYHCIICHHS. npuGmkeHus. AGCOMOTHAS NOrPeWHOCTs. OTHOCHTENbHAS MOrPeMHOCTb. OKpPYT/IeHHe NMPUOIMKEHHBIX 3HAYCHMUIA.
JlelicTBuA Ha/ NPUONIKEHHBIMU 3HAYEHUAMHY. BBIYNCIEHNS C 3aaHHOM TOYHOCTHIO.
CamocrosTensHas pabota 00yyaIMXCs: 2
MOAroTOBKa COOOLIEHN .
Tema 1.3. Conepxanue yueGHOro MaTepHana. 2 1
KoMrmuiekcHble yucna. IIoHATHE KOMILIEKCHOTO YHC/Ia, MHUMOTO YHC/Ia. PaBHBIE, IPOTHBOMONOKHBIE M CONPMIKEHHbIE KOMILIEKCHbIE YHCIIA.
TToHATHE KOMILIEKCHOM MIOCKOCTH. JIEHCTBHS HA/l KOMILTEKCHBIMH YHCIIAMH B &/reGpanyeckoit dopme.
Tema 1.4. ConeprxaHue yyeGHOro Matepuarna. 2 3
IMpeobpasoBanus Anrebpanyeckas popma KoMIUIeKcHOro yncna. CyMMa M pasHOCTb KOMILIEKCHBIX YHCEN B anreGpaumdeckoii hopme.
KOMILTEKCHBIX yHcen B | IIpousBefieHHe KOMILIEKCHBIX 4kcen B anrebpanyeckoit hopme. YacTHOE KOMILIEKCHBIX uKcen. Bo3BeneHue B cTene b
anrebGpanyeckoii popme. | KOMIUIEKCHBIX YHCe B anreGpanueckoii hopme.
CamocTosaTenbHas pabota 00y4aromuxcs: 2
YNpaKHEHHU.
Tema 1.5. 2 2
ConepixaHue yyeGHOro MaTepuana.
KomnnekcHsle 9ucna B
A ———— Monysb KOMIIEKCHOTO 4Kcna. APryMeHT KOMILIEKCHOro uucna. TpuronomeTpuueckas hopMa KOMIUIEKCHOTO YHCa.
dopte, [Tepexon u3 anreGpaudeckoit HOpMbI B TPHFOHOMETPHYECKYIO H HaobopoT.
Tema 1.6. ConeprxaHue yueGHOro Matepuarna. 2 3
ITpeobpasoBanus [TpousseneHue KOMIUIEKCHBIX YHCEN B TPUOHOMETPUYECKOH hopme. YacTHOE KOMILIEKCHBIX YHCEN B
KOMIUTEKCHBIX YHCEN B TPUrOHOMETpH4eckoH hopme. Bo3BeeHHE KOMIUIEKCHOTO YHC/IA B TPHTOHOMETPUYECKOH GOPME B N-YIO CTeNeHs.
TPUTOHOMETPHYECKOMH Dopmyna Myaspa. Hi3sneueHne KOPHA N-0if CTENEHH M3 KOMILIEKCHOTO YHC/IA B TPUrOHOMETPHYECKO dopme.
hopme. CamocTosaTensHas pabota 00yyaromuxcs: 2
COCTaBJICHHE OMOPHOTO KOHCIEKTA.
Tema 1.7. Conepxanue yqeGHOro Marepuana. 2 1

KoMrmnekcHble Y1cia B
MOKa3aTeNbHOM hopMme.

Dopmyna Siinepa. [lokasarensHas Gpopma koMIIEKCHOro yncia. [lepexon u3 anreGpanueckoii Gopmsl B NOKa3aTeNbHYIO U
Hao0opoT.




Tema 1.8.
ITpeoGpazoBaHus
KOMIUIEKCHBIX YHCEN B
MOKa3aTenbHoOM (opMe.

Copepxanue yqeGHOro Matepuana.
IIpou3sBeneH#e KOMIUIEKCHBIX YHCEN B MOKa3aTeNbHOM Gopme. YacTHOE KOMIUIEKCHBIX YHCEN B MOKA3aTeNbHO hopwme.

Bo3BeznieHHe KOMIUIEKCHOTO YHCNa B N-YIO CTENeHb B MOKa3aTeNbHOH (opMe. U3BieueHre KOpHS N-0ii CTeNeHH! 13
KOMIUTEKCHOIO YHCIIa B OKa3aTeabHOM hopme.

2

L

CamocTosTenbHas pabota 00yyaromuxcs:

2
COCTABJIEHHE OTNMOPHOr0 KOHCMEKTA.
Pasgen 2. DOyHKUMH U TpaduKH
Tema 2.1. ConepsaHue yueGHOro MaTepuarna. 2 1
DOYyHKLHH. IIpumepsl GYHKUMOHANBLHBIX 32BUCHMOCTEH B peaNbHBIX MpOLEcCax M sABNeHHsX. [loHATHE (YHKUMM, OMpenceHue,
obo3Havuenue. O6nacTe OmNpeneneHus W MHOXECTBO 3Ha4yeHui. I'paduk (QyHKUMH, NOCTpOeHHE rpadukoB ByHKLM,
3a/laHHbIX Pa3IHYHBIMH CIOcoDaMH.
Tema 2.2. Conep:xanue yueGHOro MaTepuana. 2 2
I'paduku QyHKLMiA. I'paduku snemeHTapHbIX bYHKUMIA.
ITocrosnHas ¢yHkuws. [Ipsmas nponopuxoHansHOCTS. JInHeliHas GpyHkuus. O6paTHas MPONOPLUUOHATLHOCTE.
Ksanpatuunas pyskuus. KBagpaTHslii u KyOuueckuii KOpHH.
CamocrostensHas pabota o6yyaomuxcs: 2
YIpPaKHEHHS.
Tema 2.3. Conepxanue ydeGHOro Matepuana. 2 1
MOHOTOHHOCTB H Ceoiictsa ¢pyHkuuu. MoHoTOHHOCTh QyHKIMH. BospacTatomas u HeyObiBarowas GpyHKumy. Vobisaromas u
OrpaHH4YEeHHOCTh HeBo3pacTawwas GyHkuuH. CTPOro MOHOTOHHAs M MOHOTOHHaS (GyHKLMK. [IpOMEXYTKH BO3pacTaHKs U YObIBaHNA,
byHKIMH. HauOoNbLIee ¥ HAUMEHbLIEe 3HAYEHNUA, TOYKH IKCTpeMyMa. OrpaHHYeHHOCTb, QYHKLUH, OTpeeNeHue 1 rpabuyeckas
HHTEPIIPETALIUS.
CamocrosaTtensHas paboTa 00y4arImuxcs: 2
YIpaKHEeHHS.
Tema 2.4. Coneprxanue yueOHOro MaTepuana. 2 2
YETHOCTb, HEYETHOCT, | UeTHOCTb, HEYETHOCTh GYHKUMM, oOnpeneneHHe M rpapuyeckas WHTepnperauys. I[lepHOAMYHOCTE (BYHKLMH,
MePUOAUIHOCTh onpeseneHue W rpapuueckas HHTeprnperauus. Haumensiimii nonoxutensHelil mepuon ¢ysxkuuu. HauMeHsinee u
dyHKUMH HaubonbLIee 3HaueHus QyHKUMK. ToukM 3KcTpeMyma. ApudMeTHIeCcKre Onepauny Hax GyHKUMAMH. CoxkHas QyHKuus
(xomnosuuus). [orATHE 0 HenpepbiBHOCTH GyHKuMK. OOpatHbie GyHKWAH. O6NacTh onpeneseHus 1 06NacTs 3HaYeHHit
obparHoii dyHkumH. ['paduk 06paTHOM DYHKLHH.
Tema 2.5. Conepxanue yueGHOro MaTepHana. 2 3
Hccnenosanue cpoiicts | Cxema uccnenoBanus QyHKUMK. BeluncieHue ¥ aHanus CBOMCTB nanHol dyukuuu. [loctpoenye rpaduka GyHKUHH.
yHKIEM. CamocTosTenbHas paboTa 00y 4arOmMXCs: 2
COCTaB/ICHHE OMNOPHOI0 KOHCMEKTA.
Paznen 3. YpaBHeHHs] H HEPABEHCTBA
Tema 3.1. ConepxaHue yueGHOro Marepuana. 2 1
VpaeHeHus u PaBHOCHNTBHOCTH YpaBHeHMIi, HepaBeHCTB, chcTeM. OCHOBHBIE PHEMBI HX PelleHHs (Pa3foKEHHE HAa MHOXHTEIH, BBEACHHE
HEpaBEHCTBA. HOBBIX HEW3BECTHBIX, MIOICTAHOBKA, rpaduuecKuii METOM).
Jlunelineie ypaBHEHHs ¢ 1 nepeMeHHOM. JIuHelHbIe HepaBeHCTBa ¢ 1nepeMeHHON. YpaBHEHUS U HEPABEHCTBA, CBOIAIINECH K
JIMHEHHEIM. CHcTemMa THHEHHBIX HEPaBeHCTE C OHOM NepeMeHHOil.
Tema 3.2. Conepxanue yae6HOro Marepuana. 2 3
PemeHue ypaBHeHHH K Haliti KOpHH THHEHHBIX YPaBHEHUH C OIHOH MEPEMEHHOM. PelnTs TuHeliHbIe HEPaBEHCTBA C ONHOM TlepeMEeHHOM.
HEPaBEHCTB. VpaBHeHUs W HEPAaBEHCTBA, CBOMAINKECS K JIHHEHHBIM. PelleHne CHCTeMBI JIMHEHHBIX HEPAaBEHCTB C OIHOM MEPEMEHHOIA.




JIuHeliHble YpaBHEHHUs U HEPaBEHCTBA C 2 MepeMEeHHBIMHU.

CamocTtosTensHas pabota 00y4arommxcs:
COCTaBJICHHE ONMOPHOTr0 KOHCNEKTA.

Tema 3.3.
CucTteMsl IBYX
JIHHEHHBIX YpaBHEHUI ¢
OBYMS IEPEMEHHBIMH.

Conepxanue yueGHOro Marepuana.
Onpepenurens BTOPOro NopsaKa, onpeneneHue, 06ozHadenne. [IpaBHuIo BEIMUCIEHHAS ONPENENHUTEA BTOPOTrO NIOpAaKa 1

ero ceoictea. @opmynsl Kpamepa ang pemenus cuctemsl 2 ypaBHeHHiH ¢ 2 NepeMeHHBIMH. Y CIIOBUS HECOBMECTHOCTH U
HEOﬂpe,[le.l'IéHHOCTH CHCTEMBI.

Tema 3.4.
Peluenue cucreM ABYX
YPaBHEHHI MO

Conepranue yueGHOrO MaTeprana.

OnpenenuTens BTOPOro Nopsjika, onpeaeneHue, o6o3HaueHye. [IpaBuiio BEIMKUCIEHNS ONPeAeUTeNsS BTOPOro NMOPSIKa U
ero cBoiicTa. Popmynsl Kpamepa s pelieHus CHCTEMBI IBYX YPaBHEHHM ¢ 2 TIepeMeHHbIMH. Y CIIOBHA HECOBMECTHOCTH

L¥3)

dopmynam Kpamepa. W HEOMNpeNeaEHHOCTH CHCTEMEL.
Tema 3.5. ConepxaHue yueGHOro MaTepHana. 2
CucteMsl Tpex Onpenenurens TPEThEro NOPsIKA, ONpeneneHue, 06o3HaueHue. [IpaBuno BEIMHUCIEHHS ONPeIeNIuTeNs TPETHErO MOPAIKA U
YpaBHEHHH C TpeMms ero csoiicTea. @opmyiel Kpamepa uisl pelieHHs CHCTEeMbI 3 YpaBHEHUH ¢ 3 MepeMEeHHBIMH.
NEePEMEHHBIMH.
Tema 3.6. Copnepixanue yueGHOro marepuana. 3
Pewenne cuctemsl Tpex | ITocnemopatensHoe HCKOYeHHE MepeMeHHBIX. Onpenenurens TpeThero nopsaaka. Merox Kpamepa.
YPaBHEHHI. CaMocrosTensHas pabota o0yyarommxcs:
COCTaBJIEeHHE OMOPHOr0 KOHCTIEKTA.
Tema 3.7. 1
VpasHerus u Conepxanue yueGHOro MaTepuana. }
HepaBeHCTBa BTOPOH KBajpaTHbIE ypaBHEHHs U HEPaBEHCTBA. PeleHue KBalpaTHIX YpaBHEHHH N0 AUCKPUMHHAHTY. PelleHue KBagpaTHBIX
Pt YpaBHeHHit 1o Teopeme Buerta. Henonuele KBaapaTHele ypaBHEHHS, ONpeieNieHHe, 0003HaYeHHe, METOIbI pellIeHHS.
Tema 3.8. Copepxanue yueGHOro MmarepHana. 3
Pemenune KBaapaTHbIX KBajipaTHBle ypaBHEHHA C OTPHLATENBHBIM AUCKPHUMUHAHTOM. HemosHble KBaJipaTHbIE ypaBHEHHA. MeTO HHTEPBAJIOB.
YPaBHEHHH U PaznokeHHe KBaJpaTHOTO TPEXWIEHA Ha JIMHEHHbIE MHOMKHTEIH.
HEPaBeHCTB. CamocTosTensHas pabota obydaromuxcs:
YIpaxKHEHHS.
Tema 3.9. Copepxanue ydeGHOro MaTepHana. 2
OcHOBHBIE NMPHEMBI MHorouleHHbIe CTeNeHHbIE ypaBHeHMsA. bBukBampaTHble ypaBHeHHA. H3obpakeHHe Ha KOOpDAWHATHOM IUIOCKOCTH
pelLlIeHHs YpaBHEHHH H MHOYKECTBA pelIeHHH ypaBHEHHI W HEPaBEHCTB C ABYMA MEpEMEHHBIMU H MX cHcTeM. Mcnonk3oBaHue CBOMCTB U rpad)MKoB
HEpaBeHCTB GyHKUMit NpU pelleHMH ypaBHEHWH W HepaBeHCTB. [Ipuknanssle 3agayu. [IpMMeHeHHe MaTeMaTH4YeCKMX METONOB A
rpadMuecKUM MeTONOM. | pelleHHs COfepKaTeNbHBIX 3a/lad U3 Pa3NHYHbIX 00NacTelf HayKy U NMPaKTHKH. MHTeprpeTauus pe3ysbTaTa, y4eT pealbHbIX
OrpaHHYEHMIA.
Tema 3.10. Copepxanue yueGHOro MaTepHana. 3
CucTeMbl KBaApaTHBIX Cuctema 2 NUHeHHBIX YpaBHEHHI ¢ 2 epeMeHHBIMH, ONpefieNieHne, 0603HaueHne. ENMHCTBEHHOCTD peleHus.
YpaBHEHHH. HecoeMecTHOCTE crcTeMbl. HeonpenenéHHOCTs cucTeMBl. PelneHne CUCTeMBI ABYX JIMHETHbIX YPaBHEHHUI ¢ IBYMS
MEPEMEHHBIMH.
CamocTosTenbHas paboTta ofydarommxcs:
YTIpaKHEHHS.
Paspen 4. KopHHu, creneHu u Jorapudmel
Tema 4.1. Copepixanue yueGHOro MaTepHana.

Kophu u cTeneHu.

CTeneHy Cc pallMOHAIBHBIMH NOKa3aTeNAMH, HX cBolicTBa. CTeneHH C AeHCTBUTENbHBIMH NoKkasaTensmi. CBolicTBa cTENeHU




C IeHCTBUTENbHBIM MokasaTeneM. KOpHH HATYpalbHOl CTENeHU U3 YHCIa M MX CBOMCTBRA.

Tema 4.2.
ITpeobpasoBauue
CTerneHel U KopHei

Conepxanue yyeGHOro MaTepuana.

IIpeoGpasoBanus apuMETHIECKOrO KBAIPaTHOro KOPHA. I1peobpa3osaus apu)METHHECKOr0 KOPHS N-OH CTENEHH.
BeluKcieHHe 3HaY€HH# T HpPALlMOHANBHBIX BEIPAXKEHHIA.

CamocTosTensHas pabora ofyyaromuxcs:
COCTaBJICHHE Ta0/IMLIBL

Tema 4.3. ConepxxaHue y4eGHOro MaTepHana.
Jlorapudgm. Jlorapudm uncna. OCHOBHOE NorapHpMIYEcKOe TOXAECTBO. JIeCATHYHbIE W HATYPABHBIE IOrapH(MMBL. IpaBuna neHcTBHi ¢
noraputmamu. Tlepexon k HOBOMY OcHOBaHHIO. [Ipeofpa3zoBan¥ie JOrapHOMHIECKHX BhIDAKEHHUIA.
Tema 4.4. ConepxaHue yueOHOro MaTepuana.
IIpasuna neficTBus ¢ IIpeobpasoBanns 10 cBo¥icTBaM norapudmos. [Tepexon k HOBOMY OCHOBaHHIO. JIorapu(MUPOBaHHE H NIOTEHIMPOBAHNE
norapudmamu. anredpanyecKuX BhIPaXKEHHIL.
CamocTosTensHas paborta o0yyarommxcs:
YNpaxKHEHHS.
Tema 4.5.
Cisusamen Conepxanue ydebHOro Matepuana.
2 £
T Crenennas ¢yHkuus, onpesenenue, obosHaueHwe. OCHOBHBIE CBOWCTBA CTEMEHHOH (YHKIHH. ul"pac]mm CTENEHHO
forapudmmecKas OyHkuMK ¥ uX ocobeHHocTH. [TokasatensHas ¢yHKUMSA, onpenenexue, o603HaueHue. OCHOBHbIE CBOMCTBA TOKA3aTEBHOM
dyHIKIHY, 71X CBOHCTEA N byukuun. 'paduxu noxas%Tenbﬂoﬁ Gyskumn ¥ ux ocobGeHHocTd.  Jlorapupmmuueckas (GyHKUMS, ONpeneseHue,
roabaxe: o6o3nayenue. OCHOBHBIE CBOHCTBA Norapudmueckoi GyHkuun. Ipaduku norapudmuteckux GUKLHHE K HX OCOGEHHOCTH.
Tema 4.6. Conepixanue yueOGHOro MaTepuana.
Ipeo6pasoBanus IIpeobpasoeanne rpadukos creneHHsx GyHkumit. [IpeobpasoBanue rpadpuKoB NokasaTensHsIX Gynkumit. IIpeoGpasopanue

rpaduKoB QyHKLHMIA.

rpadukoB norapudpmuueckux ¢yHxumit. Uutepnperauns cBOHCTB (yHKUMH, HX CBOHMCTB M pasnwumii. [IpeoGpasoBaHus
rpadukos. IlapajienbHelii NEPEHOC, CHMMETPHA OTHOCHTENBHO OCeil KOODAMHAT M CHMMETPHS OTHOCHMTENBHO Hayana
KOOpAMHAT, CHMMETpHs OTHOCHTENIBHO NPAMOif y = X, pacTsKeHHe U CXKaTHe BAONb OCeil KOOpAHHAT.

CamocrosTensHas pabota o0yyaroiuxcs:
COCTaBJICHHE OTIOPHOTO KOHCMEKTa.

Tema 4.7. Conepxanue yueGHOro Marepuana.

IMokasarenbHele IIpeoGpasosanue anredpauyeckux BblpakeHHH. [IpeoOpa3oBaHMEe paLMOHANBLHBIX, HWpPPALMOHANBHBIX CTETEHHbIX,
YPaBHEHHS TOKa3aTeNbHBIX U JIorapuMUIeCKuX BblpaxeHuit. [TokazaTesnbHbIe ypaBHEHHS H HEPABEHCTBA, ONpeieNeHHe, 0003HaYEHHUE.
HEPaBEHCTBA. O6nacte JOMYCTHMBIX 3HA4YEHHH TOKA3aTeNbHBIX YpaBHEHHH H HepaBeHCTB. IIOCTODOHHHE KOPHH IOKa3aTeNbHBIX

YpaBHEHHUI. MeToMIbl pelieHHs N0KA3aTeNIbHIX YPaBHEHHUI H HEPABEHCTB.
Tema 4.8. Conepxanue yyebHoro marepuana.
OCHOBHBIE IPHEMBI VpaBHMBaHHE OCHOBaHMH cTeneHei. [Ipeobpa3oBaHus N0 CBOMCTBaM CTeNeHH. [ pynmUpoBKa 1o 061eMy OCHOBaHMIO.
pelueHus JlorapudmMupoBaHue MO JaHHOMY OcHoBaHHK. [IpeoGpasoBaHue K KBAIPATHOMY YDaBHEHHIO WM HEPABEHCTBY.
l'IOKaSaTEJ]B\I‘{bI % CamocTosTensHas paboTa 00y4aromuxcs:

YpaBHEHHIH 1 i

HEPAaBEHCTB.
Tema 4.9. Conepxanue y4ebHoOro Marepuana.
Jlorapupmuyeckue Jlorapu@mudeckue ypaBHeHUs ¥ HEDaBEeHCTBA, OmpeneneHue, o6o3HauenHne. O6NacTh NOMYCTUMBIX 3HAYECHMIA
YPaBHEHUSA H Jorapu()MUYECKUX YPaBHEHUI M HepaBeHCTB. [10cTOpOHHME KOPHH JIorapi(pMUYECKHX ypaBHeruil. [paduueckas
HEpaBeHCTBA. HHTEpIIpeTauys peleHnii IorapupMUIeCKHX HepaBeHCTB. MeToIbl pelleHHs IorapupMIYECKHX YPABHEHHH U

HEpaBEHCTB.
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Tema 4.10.
OcHoBHBIE IpHEMBI

Coneprxanue yue6GHOro marepuana.

peleHus .
NOTApHOMITIecKHX IoTeHuMpoBaHKe o JaHHOMY OCHOBaHMIO. JlorapuMuUpoBaHHue Mo 001weMy OCHOBaHHMIO. YIPOLIEHHA 110 CBOMCTBAM
ypaBHeHmil 1 norapu¢mos. ITpeobpasoBanus K KBaPaTHOMY YPaBHEHHIO HIIH HEPAaBEHCTRBY.
HEPaBEeHCTB.
Pazpnen 5. OCHOBBI TPHIOHOMETPHH
Tema 5.1. Copepxanue yae6HOro Marepuana.
OcCHOBHBIE MOHATHSA Panuannas wmepa yrna. BpamartenbHoe naswxenue. CHHYC, KOCHHYC, TAHMHC M KOTamreHc umcna. TToHsTHe
TPUTOHOMETPHH. TPHTOHOMETPUYECKOH OKPYXHOCTH. I'pajlycHOoe M pajMaHHOe W3MEpEHWe YIJOB M Myr. Tpuronometpuueckue QyHKUUH
OCTpOroO yrIia.
Tema 5.2. Conepxanue yae6HOro Matepuana.
ToxnecTseHHbIe CooTHoweHus MeX Y QYHKLHMAMH OJHOTO apryMeHTa. 3HAKH TPUTOHOMETPUYECKHX (PYHKUHH. YETHOCTE 1 HEUETHOCTD
npeobpa3oBaHus. TPHUTOHOMETPHYECKUX PYHKUM. [TepHONMYHOCTh TPHTOHOMETPHYECKHX (DYHKLIMiA.
CamocrosTenbHas pabota 00y4aromuxcs:
YNpaXKHEHHS.
Tema 5.3. ConepxaHnue yueGHOro Marepuana.
OcHoBHEIe DOpMYJIBI  CIIOMKEHHS. @opmynel  ynsoeHus. PopMynsl MONOBHHHOIO YIJa. IpeobpasoBanus mpocTemmx
TPUTOHOMETPHYECKHE TPUrOHOMETPHYECKUX BhIpakeHHH. IlpeobpasoBaHne CyMMbl TPHrOHOMETPHYECKMX (YHKUMH B NpOH3BEJEHHe |
TOXOECTBA. NpOU3BEACHHA B CyMMY. BbIpaxkeHHe TPUroHOMEeTpHYECKHX (BYyHKLMI Yepe3 TaHTeHC MOJIOBUHHOTO aprymeHra.
Tema 5.4. Conepsxanue yueGHOro Matepuarna.
ITpeobpazoBanus @opMmyiibl npuBeeHHs. TPUroHoOMeTpHYecKHe QYHKLMH CYMMBI H PasHOCTH OBYX apryMeHToB. ToxIecTBeHHbIE
NpOoCTeRIIHX npeodpa3oBaHus TPUrOHOMETPHYECKUX BBIDKEHHMIA.
R i CamocTosTensHas pabota 06ydaromMMXCS:
BBIP@XEHHIL.
COCTaBJIEHHE ONIOPHOTO KOHCMEKTa.
Tema 5.5. Coneprxanune yqeGHoro marepuana.
TpuroHomeTpuueckue Onpenenenns QyHKkumid, ux csoiictea u rpapuxu. [IpeoGpasoBaHus rpauKoB. I[TapannenpHblii TEPEeHOC, CHMMETpHS
DyHKUMH. OTHOCHTEJIBHO OCeH KOOPIMHAT ¥ CHMMETPHA OTHOCHTEIBHO Hayala KOOPAMHAT, CHMMETPHS OTHOCHTENBHO npAMoit y = X,
PACTsIKEHHE M CXKATHE BJIOJb OCeH KOOpPAMHAT.
Tema 5.6. Conepxanue ygeGHOro Matepuana.

QOYHKIHMH Sin X U COS X.

DyHKUMA Y= SinX, ONpeaeNeHne, OCHOBHbIE cBOiCTBA. [ToCTpOEHME CHHYCOM/II B NpPOMEXYTKe OT -2 10 2n. Unnroctpauus
CBOHCTB CHHYCa Ha rpaduke. OYHKIUKA y= COSX, ONpee/eHne, OCHOBHBIE CBONCTBA. [I0CTPOCHHE KOCHHYCOHIBI B
npoMexyTke 0T -2n 1o 2n. MnmocTpalius cBONCTB KOCHHYCca Ha rpaduKe.

Tema 5.7.
QyHKIMK tg X ¥ ctg X

Conepxanue y4eGHOro MaTepuana.

DyHKUMA Y=tgX, Onpe/iesieHHe, OCHOBHbIE CBOICTBA. [10CTpOEHHE TAHNEHCOUHI B TPOMEXYTKE OT -2m 110 2.
HnmocTpauus cBOHCTB TaHreHca Ha rpaduke. QYHKIUHA y=CtgX, ONpeneieH e, OCHOBHbIE CBOMCTBA. ITocTpoeHue
KOTaHIeHCOM/IbI B POMEINKYTKE OT -21 10 2n. MnmocTpauus CBOHCTB KOTAHreHca Ha rpaduke.

Tema 5.8. Coneprxanne yqeGHOro Matepuana.
TpuroHomeTpryeckue [pocreiimne TpUroHOMeTpHUECKHe ypaBHeHNHA. Bumbl mpocTeifmmux TPUTOHOMETPUYECKHMX YpaBHeHUH. OOmue W 4acTHbIE
YPaBHEHUA U PeLICHHs MPOCTeHINMX TPMrOHOMETPHUYECKMX YpaBHEHHH. MeTons! pemeHus TPHTOHOMETPHYECKHUX YpPaBHEHHIA.
HepaBeHCTBA. ITpocTeiilne TPUrOHOMETPHYECKHE HEPABEHCTRA.
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Camocrosarenshas paborta obyuaromuxcs:
YIpaXKHEHHA.

Tema 5.9. ConeprxaHue yqeGHOro Matepuana.
Pemenue npocreiiuux | Pemenue npocTeHmuX TPHTOHOMETPHYECKHX yPABHEHHUIH C MOMOLIBIO EAMHIIHOM OKPY/KHOCTH.
TPHTOHOMETPHYECKUX
YpaBHEeHMH.
Tema 5.10.
Merozs! pemenus Conepxanue y4eOHOro Matepuana. .
ToxnecTseHHble MpeobpasoBanus N€BO YacTH. 3aMeHa NepeMeHHOI 1 CBENEHHE K KBaJpaTHoMy. Pa3znoxenue Ha
TPUTOHOMETPHYECKUX 2
5 JiiHelHbIe MHOXHUTENH. JIeNleHHe Ha KBaApaT KOCHHYCa WK CHHYyCa.
YpaBHEHHH
IT'EOMETPUA
Paznen 6. IIpsiMble H MJIOCKOCTH B NPOCTPaHCTRE
Tema 6.1. Conepsxanue yueGHOro MaTepuana.
[Ipsambie u mockocTi B8 | Ilpeamer usyueHus cTepeomeTpuu. AKCHOMbI cTepeoMeTpuu. CNENCTBHS M3 aKCHOM. B3aMMHOe PAacrofioKeHHE NBYX
NpPOCTPaHCTBE NpAMBIX B MpocTpaHcTse. ITapamiensHocTs mpsmoii u miuockoctu. IMapannensHocTs muockocteit. [lepneHauKkyIspHOCTS
NPAMOM M MIIOCKOCTH. ITeprieHAMKYAp U HaKJIOHHas. YTO/I MeXIy MpsAMOit U MIOCKOCTHIO. [{BYrpaHHbIi yrox. Yo MexKay
nnockocTaMH. IlepnenauKynsSpHOCTh ABYX miockocTel. [eomeTpuueckue npeobpasoBanus MPOCTPAHCTBA: MApasielbHbIH
TIEPEHOC, CHMMETPUA OTHOCHTENBHO MIIOCKOCTH. IlapasiensHoe mpoexThpoBaHue. [1omans OpTOroOHaNbHOM MPOEKIMH.
H3o6paxkeHne NPOCTPaHCTBEHHBIX QUrYD.
Tema 6.2. [NapannensHsiii NepeHOC Kak ABMKEHHE IUIOCKOCTH. CBONCTBA MapaieIbHOro NepeHoca. CHMMeTpHS OTHOCHTENBHO
I'eomeTpuueckue MJIOCKOCTH. PaccTosHUE OT TOYKH JI0 TUIOCKOCTH.
. — CamocTosTenbHas pabota 00y4arommxcs:
TPOCTPaHCTEA. COCTaBJIEHHE PHUCYHKa.
Pazpen 7. KoopanHaThl H BEKTOPHI
Tema 7.1. ConeprxaHue yueGHOro MaTepuana.
BekTopsl B Monyus BekTopa. OCHOBHbIE XapakTepucTHKH BekTopa. HyneBoii Bektop. PaBeHCTEO BeKTOPOB. OpTOrOHANbHEIE BEKTOPHI.
NPOCTPaHCTRE. KoJuinHeapHble W HEKOJUIMHEapHbIE BEKTOPBL. YToa MeX Ay BeKTopami. KOMMIaHapHble BEKTODSI.
CamocTrosTenbHas pabora o6yvarommxcs:
COCTaBJIEHHE TaOIULIBL.
Tema 7.2. Conepxanue yue6HOro Marepuana.

JleHCTBUA C BEKTOPaMH.

CrnoxeHue BEKTOPOB. 3aK0HbI COXKeHHS. [IpaBmia CloXeHus:

TPaBUJIO TPEYTOJIbHHKA; MPABHIIO MapajyiesiorpaMma; NpaBuilo IOMaHoi (MHOrOyroNbHUKa). BelduTanue BEKTOPOB.
IIpaBuna BEIYUTAHKS: NIPABHIO TPEYTOJILHHKA; CIIOKEHHE C BEKTOPOM, IPOTHBOMONOKHBIM BhIYHTaeMOMY. ClIOKeHH e
BEKTOPOB. YMHOEHHE BEKTOPA HA YHCJIO.

Tema 7.3.
HeiicTBus Han
BEKTOpPaMH B BEKTOPHOMH

CopnepxaHue y4eGHOro MaTepHana.
3aKOHBI CIOKEHHS BeKTOPOB. [IpaBuia BLIYHTaHKS BEKTOPOB. Y MHOKEHHE U JIeleHHe BEKTOPa Ha CKAISP.

CamocrosaTensHas pabota o0y4aromuxcs:

dbopme. CO3[IaHHE Mpe3eHTalHH.
Tema 7.4. CopepxaHue yd4eOHOro MaTepuana.
IMpsiMoyronbsHas IlonaTre npamoyronsHOro Gasuca B mpocTparcTse. IIpAMOYroibHas CHCTEMa KOOPAMHAT B MPOCTpaHCTBe. KOOpmuHATHI
(mexaproBa) cHcTeMa TOYKH M BEKTOPa B NpOCTpaHCTBe. Pa3nokeHHe BEKTOpa MO HAMPABIEHHAM. H3o06paxeHHe TOYKM H BEeKTOpa B
KOOPIMHAT B NpAMOYTONbHOM CHCTEMe KOOpAMHAT. PopMysa paccTOSHHA MEXIY IBYMS TOYKAMH. YpaBHEHHA cdepbl, MIOCKOCTH H
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TIPOCTPaHCTBE.

NPAMOH.

Tema 7.5.
HelcTBUA Had
BEKTOpaMH B
KOOpAWHaTHOH (opme.

Conepxanue yueGHOro MaTeprana.

Cnoxenue U BHIYMTaHHE BEKTOPOB B KOOPAMHATHOM (opme. YMHOXKEHHE BEKTOPA HA YHCIIO B KOOPIMHATHOM (opMe.
KoopauHaTe! TOYKH, AeNsALIeH OTPE30K B 3alaHHOM OTHOWEHHHU. JINMHA BEKTOPa, PACCTOSHHUE MEXKIY ABYMS TOUYKAMH.

CamocroATenbHas paboTa 00y4aromnuXcs:
CocrasieHune puCyHKa .

Tema 7.6. Copnepxanue yueOHOro Matepuana.
CkanapHoe Koopnunate! BexTopa. CkanspHoe NMpoH3BeJeHHE BEKTOPOB. 3aauy, MPHUBOIALIME K TOHATHIO CKANSPHOTO MPOM3BEIEHHUS
npou3BeieHHe BeKTopoB. | BekTopoB. KoopauHaTHas dbopMa CKaJSpHOTO MPOH3BENEHHS.

Tema 7.7. Conepxanue yueGHOro Marepuana.

OpTOroHaNbHOCTB. YcnoBHe KOIIMHEAPHOCTH BEKTOPOB B MPOCTPAHCTBE. Y CIOBUHE OPTOrOHAIBHOCTH BEKTOPOB B MPOCTPAHCTEE.
Tema 7.8.

o Conepxanne yqe6HOro MaTepuana.

PTOrOHABHOCTh M
KOJLTHHEApHOCTS Beruucnenue cKansApHOro NpOM3BeCHNA ABYX BEKTOPOB. JloKa3aTeNbCTBO KOIHHEAPHOCTH BEKTOPOB. [[0Ka3aTensCTBO
OPTOrOHANILHOCTH BEKTOPOB.

BEKTOPOB.
Tema 7.9. Conepxanue yuebHoro marepuana.

VYron mexny AByMs ITpoekuus BekTOpa Ha ock. [ToHATHE yria Mexay BekTopamu. PopMyna BEIYHCIEHNA YIiia Mexay BekTopaMu. [ToHaTHe
BEKTOpaMH. HaNpapJIsIOIIMX KOCHHYCOB BeKTOpa. POpMYJIbl BLIYHCIEHHS HAMpaBJIAOINX KOCHHYCOB BEKTOPA.
Tema 7.10. ConepxaHnue yyebHOro marepuana.

BekropHoe BbiuncneHHe | Yron Mexnay AByms BekTopaMu. KOCHHYCEI YIIOB pafinyc-BEKTOpa M 6a3MCHBIX BEKTOPOB. YTOJ MEXAY BEKTOPOM H OCBIO.
YIJIOB. CamocTosTensHasd paborta 00y4aroiuxcs:
YIpaXKHEHHA.

Tema 7.11. Copnepxanue ydeGHOro MaTepuana.
BSKTOPHOE Hcnons3oBaHue KOOPAWHAT W BEKTOPOB MNPH PEIICHHHA MaTEMaTHYECKHX W MPHKNaAHBIX 3a1a4.

MPOU3BENCHHE BEKTOPOB.

BekTopHOe Npou3Be/ieHHe BEKTOPOB, OnpeeneHne, 06o3Hauenue. Moayss BEKTOPHOTO NPOM3BENeHNs. Brraucienne
BEKTOPHOT'O NMPOH3BEeHNs KaK ONpeeNuTeNs 3-ro nopaaka.

Tema 7.12. Copepxanue yqeOHOro MaTepHana.
[Ipunoxxenne BekTopHoe NMpou3BeeHHe KaK onpenenurens 3-ro nopaaka. Ilnomane napannenorpaMma.
BEKTOPHOIrO C .
FPORBESHEL. aMocTosATeNbHas paboTa 00yYaoUXCs:
MOArOTOBKA COOOLIEHHUS.
Paznen 8. Hayana MaTeMaTH4eCKOr0 aHAIH3A.
Tema 8.1. Conepxanue yqeGHOro MaTepuana.

ITocnenoBarensHOCTH. [MonaTHe GecKOHEYHOM YHUCIOBOM NocnenoBaTeNnsHOCTH. Crioco0k! 3a1aHUA W CBOMCTBA YHCIIOBEIX MOCIEN0BATEIEHOCTEIA.
MoOHOTOHHBIE NOCIeNOBATENEHOCTH. OrpaHHYeHHbIE H HEOTPaHHYEHHBIE NOCNEI0BaTENEHOCTH. Onepalin ¢ YHCIOBBIMU
nocnenoBaTebHOCTAMH. [IoHATHE 0 npefene nocnenopaTeNbHOCTH. CyIecTBOBaHHE MpeeNna MOHOTOHHON OrpaHHYeHHOM
nocneaopatensHocTH. CyMMHpOBaHHe MocieoBaTenbHocTel. beckoHeuHo yObiBatomas reoMeTpydeckas Mporpeccus 1 ee
cymMMma.

Tema 8.2. Conepxanue y4eGHOro Matepuana.
Beruucnenue npefesioB | YCTaHOBHMTH CXOAAIIMECS W PaCXONAIIHECs MOCieioBaTeNsHOCTH. Onpenenuts 6ecKoHedHOo Manble U 6eCKOHEYHO Bonbmne
MIOC/IEIOBATENBHOCTEN. | MOCHENOBaTeNIbHOCTH. BEIMHCIHUTE Npeens! nocnenoparensHocteil. Halitu cymmy GeckoHedHOM reomMeTpryeckoi

TIPOTPECCHH.
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CamocrosTensHas paGoTa 00y4alomuxcs:

2
COCTaBJIEHHUE ONOPHOI'0 KOHCIIEKTA.
Tema 8.3. Conepixanue yueGHOro Matepuana. 2 1
Ipenen GpyHxuwuy B onstue npeaena gyukuun B Touke. Teopema 0 € IMHCTBEHHOCTH npenena. Teopemsl 0 npefenax CyMMBI, Pa3HOCTH,
TOYKE NpOM3BENCHNUA U YaCTHOrO yHkumit. CleNCTBHS W3 TEOPEM O mpenenax OyHKIuii. OIHOCTOPOHHHKE MpENENHI.
Tema 8.4. Conepixanue yueGHOro Matepuana. 2 3
Beruucnenus npeneno | Vnpouenue. Pasnoxenye Ha NuHeHHbIE MHOKHTE/H. YMHOKEHHE Ha conpsyk€HHOe BeIpaxkeHune. KomOuHHpoBaHue.
(GyHKIUH B TOUKe. CamocrosTensHas pabora 06yyaromuxcs: 2
YIpaKHEHHS.
Tema 8.5. Coneprkanue yueGHOro marepuana. 2 1
Ipenen pynkuum Ha [onsTue npeaena dyHkuun Ha 6eckoneunocTy. TTOHATHE GECKOHEYHOrO npenena GyHKouu B Touke. [ToHATHE
GeCKOHEYHOCTH. GeckoneyHoro npenena QyHKUMHK Ha GecKoHeUHOCTH. BeckoHeUHO Mabie 1 GeCKOHEUHO GOMbIIHE ¢dynkuun. CeoiicTea
OeckOHEYHO MaNbIX M GECKOHEYHO GONBIIHNX (BYHKLHIA.
Tema 8.6. Conepxanue yueGHOro marepuana. 2 3
Beraucnenue Ynpouerye. JleneHue Ha CTapuIyio CTeneHs. YMHOXEHUE Ha CONPSKEHHOE BHIPaXeHHe. KomOuHHpOBaH#He.
GEeCKOHEUHBIX CamocrosTensHas pabota o6yqarommxcs: 2
NIPEIEIIOB. ypaxHEeHHs.
Tema 8.7. 2 1
= Conepixanue yueGHOro Matepuana.
ITepBblii 1 BTOPOI I i
€pBBIH 3aMeuaTenbHbIl npesen. Bropoii 3amMeuarensHblil npenen.
3aMe4dartesbHLIe
Npeneel.
Tema 8.8. ConepsxaHue yueGHOro MaTepuana. 2 3
Brruncnenue [lepBelit 3aMeyaTensHeIi npeaen. BTopoi 3aMedaTeNnsHEIi npenen. [Ipenensl, CBA3aHHBIE C YHCIIOM €.
3aMeyaTebHbIX CamocTosTensHas pabora o6yqatommuxcs: 2
TpeJIesioB. YIpa)KHEHUS.
Tema 8.9. Conepsxanue yye6GHOro Matepuana. 2 1
HenpepeieHOCTB IMousiTie HenpepsiBHO# dyHKLMK B Touke. [ToHATHE HEMPEPLIBHOM BYHKLMH Ha npomexyTke. Touku paspeiBa rpaduka
dbyHKUMH. ¢ynxuunn. CeoticTsa HenpepsiBHBIX Qyrkumii. Mccnenopanue dyHKumit Ha HENPEPBLIBHOCTD.
Tema 8.10. Conepxanue yueGHOro MaTepuana. 2 3
Hccnenosanue Ha HenpepeiBHocTs dynkuuu B Touke. HenpepbiBHocTs GyHKUMH Ha npomexyTke. Touku pa3pbiBa rpaduka GYHKUHH.
HETNPEePLIBHOCTE CamocrosTensHas pa6ora obyuarommxcs: 2
YIPaXKHEHHS.
Tema 8.11. Conepxanue yueGHOro Marepuana. 2 1
ITpouzBomHas. [NowsTHE 0 NPOU3BONHOM ByHKLMH, €& reOMETPHUECKHH U hH3HIECKH CMBICT. 3ajgauu, NPHBOAALINE K MOHATHIO
NMpou3BOaHOK. OnpeneneHye u 0603Ha4eHNE NPOU3BONHON QYHKIKMY B TOYKe. BEIMHCIICHHE IPOU3BOIHOI Ha OCHOBE €&
ompeneneHus. YpaBHeHue KacaTeNbHOMN K rpaduky dyskumu. HenpepsiBHOCTS middepeHumpyemoii byHKIMH.
CamocTosTensHas paboTa 00yYaroImuXcs: 2
cocTas/ieHHe TabnuLEbL.
Tema 8.12. Conepsxanue yueGHOro Matepuana. 2 2
OcHOBHBIE NpaBuIa IIponsBoaHbie CyMMBbI, Pa3HOCTH, IPOM3BEICHHS, YACTHOrO. [IPOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX QYHKIMIA.
nuddepeHUMPOBaHMA., ITpou3BoaHas CIOKHONH PYHKIHH.
Tema 8.13. Conepxanue yueGHOro MaTepHana. 2 3
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IIpousBonHEIe
CTENEHHBIX (QYHKLIMIA.

IIpousBonHsle creneHHbIX QyHKIMM ¢ HATYPANTbHBIM MOKa3aTeneM. [IPOM3BOHBIE CTENEHHBIX GbyHKUIUMI ¢ OTPHIATENLHBIM
noxasatenem. IlponssonHas o6patHoii gyskimu. [TpousBOAHbIE CTENEHHBIX YHKLMIT C PAMOHANBHBIM IOKA3aTEIEM.
Tpon3BONHbIE KOMIIO3HLMH CTENEHHBIX DYHKLMIA.

Tema 8.14. Conepsxanue yueGHOro Matepuana. 3
ITpousBonHsle IIpounsBoxHsie norapudpmMudeckux GpyHKIMIT C NPOM3BOBHEIM OCHOBaHMEM. [IpOM3BOLHbIE norapupMuyYecKuX QyHKLHH ¢
JIoTapHPMHYECKUX NECATHYHBIM OCHOBaHHeM. IIpou3BomHbIE lorapumMuuecKux GyHKLUUN ¢ OCHOBaHUEM €. [IpOM3BOIHbIE KOMITOZHIIMH
(hyHKLHA. norapudMmudecKkux GYHKIMIA.
Tema 8.15. 3
| o — ConepxaHue yuyeGHOro Matepuana. ) )
o Je—— IIpousBoaHsie NOKa3aTeNbHBIX QYHKUHIT C IPOM3BOJBHBIM OCHOBaHUEM. [IPOHM3BOMHBIE MOKA3ATENBHBIX byHKIWii
Po—— ocHOBaHHeM €. [IpoH3BONHEIE KOMMO3ULIMH MTOKA3ATENLHLIX (DYHKIIHIA.
Tema 8.16. Copnepxanue yueGHOro Matepuara. 3
IIpouseonHsIE IIpoussoansie GyHKUMI CHHYC IPOCTOrO M CIOXKHOTO aprymenTa. IIpousBoHbIe byHKUMI KOCHHYC TPOCTOrO U CIOXHOTO
TPUIOHOMETPHYECKUX aprymenTa. IIponsBonubie QyHKIMii TAHT€HC MPOCTOTO M CIOXKHOIO aprymenTa. [IpousBoaHble (YHKIMI KOTAHTEHC
byHKUHiA. MPOCTOrO U CNOXKHOTO aprymenTa. [Tpou3BOaHbIE KOMIO3HLIMH TPUrOHOMETPHYECKHX (GYHKIMIL.
CamocrosaTensHas paboTa 00y4aromuUXCcs:
COCTaBNeHHE TabNHLBI.
Tema 8.17. Conepixanue yueGHOro Matepuana. 1
IIpoussoansie Beiciuux | IToHATHE BTOPOI NPOU3BOAHOI OT GyHKLMH. BTOpas Npou3BoaHas, €& reoMeTpHYECKii 1 ¢du3HYeCKU CMBICTL.
MOPAAKOB. ITpou3BOaHbIE BLICIIMX MOPSAAKOE.
CamocrosTensHas paboTa 06y4aromumxcs:
COCTaB/IeHHE TabNH LI
Tema 8.18. ConepskaHue yueGHOro Matepuana.
Ilpusnaku Bo3pactanus | IIpuMeHeHHe MPOM3BOMHOM K HCCIENOBaHMIO QYHKIMIA H MOCTPOEHHIO rpadukos. HeoGxonumble yCIoBHs BO3pacTaHus U
¥ yObiBaHus GyHKUMH. | yObiBaHHA QyHKUMH. JIOCTATOYHbIE YCIOBHS BO3DACTAHUS U YObIBaHUS ByHKLUHH. IIpaBuino HaxXoXKAEHUS HHTEPBAJIOB
MOHOTOHHOCTH.
CamocrosTtensHas paboTa o0ydarommxcs:
yNpaxKHEHHUS.
Tema 8.19. Conepxanue yueGHOro MaTepuana. 1
OkcTpemymsl QyHKupuy. | [IOHATHA TOYEK MHHHMYMa ¥ MakCHMyMa (QYHKUMH. DKCTPEMYMBI GyHKIMH, rpaduueckas uHTepnpeTauus. Heobxoaumoe
HaumeHsiuee u YCIIOBHE CYIIECTBOBaHHSA SKCTpeMyMa QyHKUMH. Jl0CTaTOYHbIE YCIOBHUA CYIIECTBOBAHMA IKCTpeMyMa GyHkuuu. IIpasuno
Haubosbllee 3HAYCHUS. | HAaXOXKIEHHUS IKCTPEMYMOB (YHKLHH.
Tema 8.20. Conepxanue yae6HOro Matepuana. 3
ITocTpoenue rpaduKoB Cxema nccnenosanus Gynkuuun. Mccnenosanne GyHKIMM N0 3alaHHOMY anroputMy. [IpuMeHeHHe pe3ynbTaToB
hyHKUHN. HCCIeN0BaHKA K MOCTPOeHHIO rpaduka GYHKIHNA.
CamocTosTensHas paboTa 0GydaroMuXCs:
YNpaKHEHHUS.
Tema 8.21. ConepxaHue yueGHOro Matepuarna. 2
3anauu no ontumusauuy | IlpuMepsl MCMONE30BaHHA NPOM3BOAHOM MIA HAXOKIACHWSA HAWIYYLIEr0o pENIEHHA B MPUKIAHBLIX 3afadaX. 3ajada o
TEIUIOEMKOCTH Tefla. 3afada O CKOPOCTH XMMHYECKOH peakuuu. 3ajgada O JMHEHOM TIOTHOCTH Tena. 3amada o
MaKCHMaJIbHOH CKOPOCTH ABWKEHHMs Tena. HaXoXIeHHWe CKOpOCTH s Mpolecca, 3aJaHHOro ¢opmysoil u rpaduxom.
IpousBoaHbie 06paTHONM GYHKLMK U KOMIO3HIMH QYHKIHH.
Tema 8.22. Conepxanue ydeOHOro Matepuana. 3
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Haxoxnenus
HAWTYULIEro peleHus.

3anayu 0 HauboNbIIEM 1 HAUMEHBLIEM 3HaYeHHH DYHKIAY. 3a1a4a 0 HanGObIIeN TUTOLa K HCCTIEAYEMOro o0pasua.
3ajaya o HaubosbiueM 06bEME HecaenyeMoro o6pasua. 3agaga o HauIy4lleM OCBeIeHHH paboyeit MOBEpXHOCTH.

Pazpen 9. HHTerpan u ero npuMeHeHue.
Tema 9.1. Coneprkanue yue6HOro Matepuana.
ITepeooGpasuas u 3ajauu, NpUBOMALIME K OHATHIO NEPBO0OPasHOM (yHKIHUH. ITeprooGpasHas byHKUMH, ONpeaenerHne, 0603HaYeHN e,
MHTerpaln. Heonpenenéuusiii uuterpan ot GyHKUuy, onpenenexue, 0603xayenne. OCHOBHbIE CBOHCTBA HEONpeeNEHHOTO HHTErpana.
HaxoxieHne HeonpenenéHHbIX HHTErPaioB.
Tema 9.2. ConepxaHue yueGHOro MaTepuana.
Henocpencteentoe TabnuyHoe uHTerpupoBanue. MHTErpUpoOBaHKe MO CBONCTBAM HeoNpeaeNnEHHEIX HHTErpanoB. TOXIECTBEHHEIE
HHTErPUPOBaHMUE. npeo6pa3oBaHus NOABIHTErPATEHOM (BYHKLMH.
CamocTosTensHas paboTa 00y4alomKXCs:
COCTaBJIEHHE TabIHLbI.
Tema 9.3. Conepixanue yde6HOro Matepuana.

MeToabl BEIYUCIEHUS
HEeOoTpeIeNeHHbIX

CyImHOCTE METOa MHTETPHPOBAKHS 3aMEHOH NepeMeHHO. [IpaBIIIO HHTErPHPOBAHHS METOLOM 3aMEHBI NepPEeMEHHO}.
WurerpupoBanue COXKHBIX QyHKIHA cIOCO60OM MOACTAHOBKH.

HHTErpasos.
Tema 9.4. Conepixanue yqeGHOro Matepuana.
HHTerpupopanue Hurerpuposanvie creneHHbIX GyHkumit. MHTErpUpoBanue TPUrOHOMETpHYECKHX QyHKUMi. HHTerpupoBanue

CIIOXKHBIX QYHKUMIA.

rnokasarenbHbIX GyHKuMil. MHTErpupoBaHue norapudmuueckux byHKLHIA.

CamocToaTensHas paboTa 06yqaromuxcs:
COCTaBJIEHHE ONMOPHOI0 KOHCIEKTA.

Tema 9.5. Conepsxanne yueGHOro MaTepuarna.
OnpenenexHslii 3anayu, NPUBOLAILKE K NOHATHIO OTPEAENEHHOr0 HHTErpaa. OnpeneneH s MHTErpas, OnpeeNeHue, 0603HaYeHHe.
HHTErpain TIpuMeHeHye ONpeIeIeHHOT0 MHTErpana /Ulsi HaXOXKASHHS IUIOUIATH KPUBOIHHEHHOMN TpaneL.
CamocrosTensHas paboTa 06yqalomuXcs:
MOJrOTOBKA COOOLIEHHS.
Tema 9.6. Conep:xanue yueGHOro MaTepHana.
OcHoOBHBIE CBOICTBA CyIHOCTs METONa MHTErPUPOBAHHSA 3aMEHO# NEPEMEHHOI B ONpeIeNEHHOM uHTerpae. [IpaBuio HHTErpHpOBaHUSA
OMpeaeneHHOro METOZOM 3aMEHBI NIEPEMEHHO B ONpeeN€HHOM MHTerpane. MHTerpupoBaHue CIOXHBIX GYHKIMIT MONCTAHOBKOM B
HHTErpana. OnpenenéHHOM HHTErpaie.
Tema 9.7. Conepxanue yqe6HOro MaTeprana.

Beiuucnenue
OMNpeIeNneHHBIX

HWHTerpupoBane no CBOMCTBaM ONMpENeNEHHBIX HHTErPaIOB. HurerpyupoBanue cnoxHbIX GYHKLMI NOACTAHOBKOM B
OmpeAeNEHHOM MHTerpaie.

HHTErpajos. CamocTosTensHas paboTa 00y4aroIuXCs:
COCTaBJIEHHE OMOPHOI'0 KOHCIIEKTA.
Tema 9.8. Conepixanue yueGHOro MaTepuana.

MeTos! BEIYHCIEHUS
IIomane miockux

O6bEM Tena, 06pa3oBaHHOrO BpalIeHHeM IUIOCKOH GUrypsl BOkpyr ocu Ox. OGBEM Tesa, 06pa3oBaHHOTO BpallleHHeM
TIOCKOH Qurypsl BOKpyr ocd Oy. Ilnomans noBepXHOCTH Telia, 06pa30BaHHOrO BpaleHHeM (GUryphl BOKPYT ocH OX.

duryp. IpHMepsl NPUMEHEHHs HHTErpaia B GU3KMKE H reOMETPHH.
Tema 9.9. Conep:xaHue yueGHOro Matepuana.
Beruncnenue o6beMoB M | 3anaya Ha BEIYKC/IEHHE MIOMAIY TUIOCKOH GHUIYpHL.
Tuomanei CamocTosTenbHas pabora 00y4arommxcs:

YIPaKHEHHUS .
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Pazpen 10.

MHOrorpaHHMKH H KpYIJible Tena.

Tema 10.1. Conepsxanne y4e6HOro Matepuana. 1
MHororpaHHHKH. Bepmunel, pebpa, rparu MHororpasHuka. Pa3ssepTka. MHOrorpaHble YIJbl Heyrpanneiii yron. Tpé&xrpanusiii yrom.
MHOrorpaHHeIi yroa. MHOrOrpaHHas MOBEPXHOCTh. MHOTOTPAHHUK U €r0 OCHOBHBIE XapaKTEPHCTHKH: rpaHH, pébpa,
BEPIINHBL. Beinykibie MEOrorpannuky. Teopema Diinepa. H3mepenus B reomMerp. HHrerpansHas dopmyna o6bema.
Tema 10.2. 3
Paspéprka TlonsTHe pa3s&pTku MHOrorpaHHuKa. [IpaBIO NOCTPOEHUs PasBEPTKH. TMocTtpoenue pa3sEpTku Kyba. [loctpoenue
MHOTOTpaHHHKa. Pa3BEPTKHU TeTpasapa.
CamocTosaTensHas paboTa 00y 4aroLuXCs:
COCTABJIEHHE OMOPHOTO KOHCIEKTA.
Tema 10.3. Conepxanue y4e6HOTO MaTepHana. 2
Ipusma. Tpusma, onpenenenye, 0603Ha4eHNE, OCHOBHbIE XapaKTepPHCTHKH. [IpaBMIO NOCTpOeRHs npu3Msl. [IpsiMas i HaKIOHHAs
npusma. [Ipasunsras npusma. OOGBEM M IO TIOBEPXHOCTE ! MPU3MEL.
CamocTosaTensHas pa6oTa 00ydaromuxcs:
COCTaBJIEHHE OMOPHOTO KOHCIEKTA
Tema 10.4. Conepixanue y4e6HOro Marepuana. 2
Mapannenenunen. Ky6. | ITapannenenunen, onpenenenue, 0Go3Ha4eH e, OCHOBHEIE XapaKTEPUCTHKH, 4epTEx. [IpAMOM, HAKTOHHBIH,
TNpSMOYTO/bHbIH Napasnenenune. CBOACTBA AMaroHaei MpAMOYToNLHOro napamnenenunena. CHMMeTpus
NpAMOYrofibHOro napauienenunena. Kyo, onpenenenve, 0603HaueHue, OCHOBHbIE XapaKTEPUCTHKH, 4epTExK. CUMMeTpHS
Ky6a. Ceuenus xy6a. O6beM U MIOmMAAK MOBEPXHOCTE! Mapainenenuneaa u Ky6a. Dopmynsl 0b6beMa Kyba,
SIMOYTOJIEHOTO MapaJuleenuneia, NpH3MBL.
CamocTosTenbHas pabota 00ydarommxcs:
COCTaB/IEHHE ONIOPHOTO KOHCIIEKTA.
Tema 10.5. Conepxanune yyeGHOro Marepuana. 2
IMupamupa. INupamnna, onpenenenye, 0603HaueHNe, OCHOBHBIE XapaKTepUCTHKM. [IpaBuibHas mupamuaa. OGbeM U IIOmaaH
MOBEPXHOCTEH NMPaMHUIBI.
CamocrosTensHas pabota 06yyaromuxcs:
COCTaBJICHHE OMOPHOr0 KOHCIEKTA.
Tema 10.6. CopepixaHue yueGHOro MaTepuana. 2
YceuenHas nupamuaa. | YcedeHHas MMpaMuZa, ONpenesieHre, 0603Ha4eHNe, OCHOBHBIE XapaKTePHCTHKH. IIpaBuno nocTpoeHus yceqyEHHOM
NUpaMUAEL. 3aJia4a O NapajieNbHbIX CEYEHHAX Nupamunsl. [IpaBunbHAs yceu&HHAs MTHPaMUAa, OCHOBHbIE
XapakTepucTHKi. O6beM M Miowany noBepXHoCTelH yceuéHHol nupamuast. Tetpasap. Ceuenns ky6a, MPHIMBL 1
MTUPaMHJIBL.
Tema 10.7. ConepxaHue yueGHOro Matepuana. 3
Berancnenne o6bemoB 1 | OGbeM  muiomany nosepxHocTeit nmpusmel. OGBEM ¥ ILUIOLAaK IOBEPXHOCTel Napanienenunena. OGbeM  IWiomaH
omane. NoBepXHoCTe# nupamunsl. O6beM H IUIOIaay NOBEPXHOCTEl yceYeHHOH MHpaMuIEL.
CamocrosTensHas pabota 06ydaromuxcs:
COCTaB/IEHHE OMOPHOrO KOHCIEKTA.
Tema 10.8. 1
| ———— ConepxaHue yueGHOro Matepuarna.
IpencraBneHne 0 MpaBUIIbHBIX MHOTOTPaHHKKaX (TETPasap, Ky6, OKTasap, AoAeKasap U ukocasap).[IoHATHE TPaBHIBHOTO U
MHO?S?;’:}?::EI?;[:I;M. TIONYNpPaBUIBHOIO MHOTOrPaHHMKA. 3BE3/IHbIE MPaBUIbHEIE Tena. 388306l Kerepa-Tlyanco. Mup KpucTaios.
Tema 10.9. Conepixanue yyeGHOro MaTepHana. 3
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Obbem npaBUIIBHOTO

OGbem 1 nomas nosepxHocTeli TeTpadpa. OGbeM U MUiowans noBepxHocTel Ky6a. O6bem U momams MOBEPXHOCTeH

MHOTOTpaHHHKA. OKTasapa.
CamocTosTensHas pabora 00y4aromumxcs:
COCTaBJICHHE ONOPHOr0 KOHCMEKTa.
Tema 10.10. Coneprxanue ydeGHOro MaTepuana.
Tena v MOBEPXHOCTH IToHATHA OCH BpalleHUs W Guryps! Bpamenus. ITonaTre Tena Bpamenus. O6pasyiomas Tena Bpamenys. CeyeHns Tena
BpallleHUs IIocKocThi0. OceBoe U monepeyHoe ceyeHnd. KacarenbHas MIOCKOCTh K TENY BpalleHHUs.

CamocTosaTenbHas paboTa o0ydatomuxcs:
YTIPayKHEHHS .

Tema 10.11.

Copnepxanue yaeGHOro MaTepuana.

Hunueap. Lunuuap, onpeneneHye, OCHOBHBIE XapaKTePUCTHKH, 4epTéx M pa3Béprka. OCHOBaHME, BBICOTA, GOKOBas MOBEPXHOCTD,
obpasyiomas, passeptka. [Ipamoil U HakNOHHBIM LWIMHAPE. OCEBBIE CEYEHHA H CEYEHHA NApaIENbHbIE OCHOBAHHMIO.
KacarenbHas MI0CKOCTh K WMIHHAPY. O6beM M MIomans NoBEpXHOCTH LIHIHHPA.
CamocTosTenbHas pabora 00y4aromuxcs:
YIPaXKHEHUA .

Tema 10.12. Conepxxanue yueGHOTo MaTepHana.

KoHyc u yceueHHBIH KoHyc, onpeneneHne, OCHOBHBIE XapaKTEDHCTHKH, YepTéX H paseéprka. OCHOBaHME, BbICOTA, GOKOBas MOBEPXHOCTB,
KOHYC. ofpasyromas, pasBepTka. OceBbie CeYeHHs U CeUeHHs MapalieNibHbIe OCHOBAHHIO.
KacarenbHas mIocKocTh K KOHYCY. YCeu&HHBIN KOHYC, ONpeleNeHHe, OCHOBHbIE XapaKTEPUCTHKH, YePTEX M pa3BEpTKa.
OceBble cedeHMs M CeUEHMs NapamiebHble OCHOBaHMIO. KacaTesbHas IUIOCKOCTh K yCEYEHHOMY KoHycy. O6bemsl H
TUIOIIaaH MMOBEPXHOCTEH KOHYCa H YyCe4EHHOTo KOHyca. POpMyJibl TUIOIAAM MOBEPXHOCTEH LIMIMHAPA U KOHYCA.
Tema 10.13. ConepxaHue yueGHOro MaTepuana.
PasBépTka Tena Pa3pépTka MOBEPXHOCTH LMIHHAPA U € riolmans. Pa3BépTka NOBEpXHOCTH KOHYca U e€ ruiomans. Pa3sépTka
BpallleHHA. NOBEPXHOCTH YCEYEHHOTO KOHYCa U €8 IUIoIas.
CamocTosTenbHas paboTta o0y4aromuxcs:
YIPaKHEHHUA.
Tema 10.14. ConepxaHue yueGHOro MaTepuarna.

Il1ap u coepa. [TonaTre cdhepsl kak MHOXKECTBA TOYEK NPOCTpaHCcTBa. OCHOBHBIE XapaKTEPUCTHKH CEpsI: LEHTD, Palryc, AUaAMETp, XOpJa.
Illap u cdepa, ux cedenus. KacatenbHas muockocTs K cdepe. [lepeceuenne ayx chep. Vpasuenue chepsl. [Inomans
ctepsl. [ToHaTue wapa kak Tena Bpawmenus. OCHOBHbIE XapaKTePHCTHKH LIapa: LEHTp, pairyc, AHaMeTp, Xopaa. PopMysl
obbema mapa u momany chepel. CeyeHue mapa mrockocThio. Cummerpus wapa. KacarensHas miockocTs K Iuapy.
ITomobue Ten. OTHOLIEHKA TUIOIIANEH OBEPXHOCTEH ¥ 00HEMOB MOAOOHBIX TEI.

Tema 10.15. Conep:xxanune yueGHOro MaTepHana.
H3mepeHus B Brruncnenue o6bema 1 IIomany MOBEPXHOCTH UHIKMHApPa. BeruncneHue o6beMa u IUIOIIAIH MOBEPXHOCTH KOHYCA.
TEOMETPHH. Brruncnenue 06beMa 1 IIOMany MOBEPXHOCTH YCEYEHHOTO KOHyca. Bruncienne o6beMa | IUTOMAM TOBEPXHOCTH MIapa.
CamocTosaTensHas pabota ofyqaromuxcs:
COCTaBJIEHHE OMOPHOro KOHCMEKTA.
Pazpgen 11. KombunaTopuka
Tema 11.1. Conepxanve yaebHOro MarepHana.
MHoxecTBa. [MTonsTre MHOXecTBa, 0003HaYeHHe MHOXKeCTB. CriocoObl 3anaHHsd MHOKeCTB. PaBHble MHOXecTBa. ITIoAMHOKECTRA

MHO)XeCTB. JleKapTORO NMpOH3BeneHHe MHOXeCTB. OTHOIIEHNS MHOKECTE M €ro CBOMCTBA.

CamocTosTensHas pabora obydaromuxcs:
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COCTABJICHHUE OINOPHOr0 KOHCIIEKTA.

Tema 11.2. Conepixanue y4eGHOro MaTepuana.
Onepauyn Hazg Ilepeceuenne MHOKecTB. OObeIMHEHNE MHOXKECTE. PazHOCTh MHOXECTB. Hononxenue MuoxecTs. Jluarpammser Diinepa-
MHOECTBaMHU. BenHa.
Tema 11.3. Coneprxanue y4e6HOro Matepuana.
IMonmHoXecTBa. HaliTi Bce NOAMHOXeCTBa TaHHOTO MHOXeCTBa. JIeKapTOBO NPOM3BEASHHE MHOKECTS. Onepanuy Ha MHOKECTBAMH.
Huarpammsl Diinepa-Benna. OTHOIEHNUS MHOXKECTE.
CamocTosTenbHas pabota 06ydaromMXcs:
MOJArOTOBKA COOOILEHNA.
Tema 11.4. Conepxanue yueGHOro Matepuana.
OCHOBHBIE IOHATHSA IMonaTre KOMOMHATOPHBIX pa3MelleHHi. PasMemeHus c NOBTOPEHHAMH. Pa3Melnenus G6e3 noeropenuii. IloHsTue
KOMOHHATOPHKH. KOMOMHATOPHEIX MNEpPEeCcTaHOBOK. [lepecTaHOBKM ¢ MOBTOpeHMsMH. [lepecTaHOBKM 6e3 NOBTOpeHHH. Peimenwe 3amad Ha
nepebop BapuaHTOB. 3alayd Ha MONCYET YHMCNA Pa3sMElIeHWH, NEepecTAHOBOK, COYETAHMIL. ®opmyna 6uHoma HeioToHa.
Tpeyronsuuk Iackans.
CamocTosaTenbHas pafoTa 06ydaromuxcs:
COCTaBJIEHHE OMOPHOI0 KOHCIEKTa.
Tema 11.5. Conepixanue y4yeGHOro MaTepuania.
Pasmenienus, 3afayM Ha MONCYET YHC/a Pa3MeIleH ), EPECTaHOBOK, COYETAHMIA. ®opmyna 6uHoMa HetotoHa. Tpeyronsauk [Tackans.
MEPEeCTaHORKH, HonsTre kOMGUHATOPHBIX coueTanuil. CoueTanus 6e3 nosToperuit. CodyeTanus ¢ noBTopeHHsAMH. CBoiicTBa
COYETaHHs. KOMOHHATOPHBIX COYETAHHIA.
Tema 11.6.
I Conepixanue yueGHOro Matepuana.
IMoacuér uncna pa3melueHuii, NEpecTAHOBOK H COYETAHMIA.
KOMOWHaTOpHBIX 3a1a4.
Pazpgen 12. DJIeMEHThI TEOPHH BEPOSITHOCTE H MATEMATHYECKOM CTATHCTHKH
Tema 12.1. ConepiaHue yueGHOro MaTepuana.
OnemMeHThl TeOpuH CoGeriTHe, BEpOATHOCTb COOBITHA, CTIOKEHHE U YMHOKEHHE BepPOATHOCTEH. [TOHATHE O HE3aBHCHMOCTH COBBITHIA ITpeamer
BEPOATHOCTEH M3yUeHNS TEOPUH BEPOSTHOCTEH H MaTeMaTH4eCKOH CTAaTHCTHKY. J{OCTOBEPHBIE, HEBO3MOKHbIE, CITy4aifHbIE COOBITHS.
CoBMecTHbI€, HECOBMECTHbIE, IPOTHBOMONOKHBIE COBbITHS. Kitaccuueckoe onperenenne BEPOATHOCTH COOBITHA.
OTHOCHTENbHAs YaCcTOTa COOBITHS.
CamocrosTensHas pabota 06ydaromuxcs:
COCTaB/IEHHE OTNOPHOI'0 KOHCIIEKTA.
Tema 12.2. Conepxanue yueGHOro MaTepuana.
Teopemsl cnioxkenus 1 | CymMMa BepOATHOCTel HECOBMECTHBIX COGBITHIL. CyMMa BEPOATHOCTEH COBMECTHBIX COOBITHI. CyMMa BeposTHOCTEH
YMHOXEHHUS NPOTHBOTIONIOXKHBIX COOBITHIA. [TOHATHE HE3aBUCHMOCTH COOBITHIL. VYMHOXEHHE BEPOATHOCTEH HE3aBUCHMBIX COBBITHIA
BEPOSATHOCTEH. YMHOXXeHHe BEpOSTHOCTE 3aBUCUMBIX COOBITHIA.
Tema 12.3. Conepsxanue yue6HOro Matepuarna.
Pelenne Teopemsl cnokerus BepoaTHOCTel. TeOpeMbl yMHOKEHHS BEPOSTHOCTEI!. DopMynia MOJHOM BEPOSTHOCTH.

BEPOATHOCTHBIX 3a1ay.

CamocrosTensHas paboTa 06yqaromuxcs:
COCTaB/ICHHE OMOPHOI0 KOHCMEKTA.

Tema 12.4.
IToBTOpHBIE UCTIBITAHMS.

Conepsxanue yueGHOro Matepuarna.

BepoaTHOCTB COOBITHI, HE3aBHCHMBIX OT UCXONOB APYTHX COOBITHIL. ®opmyina Beprysumu. Cxemsl BepHyuti noBTopHBIX
HMCTBITAHMIA.

Tema 12.5.

Conepxanne yueGHOro MaTepuana.
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Dopmyna BepHymnn.

Brruncnenue 3anad no dopmyne bepaynnu

Tema 12.6. Conepxanue yaeGHOro Matepuana. 2
SneMeHTBI Ilpencraenenue naHHbIX (Tabnuibi, muarpamMmbl, TpaduKW), TeHEpaibHAas COBOKYMHOCTh, BBIGOpKA, CpedHEe
MaTeMaTHYeCKOM apudmeTuyeckoe, menuaxa. I[loHATHE O 3amayax MaTeMaTHYeckoidl CTaTHCTHKM. JIMCKpeTHas ClydalHas BeNW4MHA.
CTaTHCTHKH YKCIIOBbIE XapaKTEPUCTHKM NUCKPETHOM CTy4aitHOW BENWYMHBI. JMCKpETHBIE U HEMPEPBIBHEIE ClydYaiiHble BENWYHHBI.
3akoH pacrnipefieNieHHs AMCKPETHOH ClyyaiiHol BenuuuHbl [ToHsTHE O 3aKOHe GoMblMX umcen. PeleHHe MPaKTHYECKHX
3a7a4 ¢ NPMMEHEHHEM BEPOSTHOCTHBIX METOMOB.
Tema 12.7. ConepxaHue yueGHOro MaTepuarna. 2
Uucnossle Cpennee 3uaueHne TUCKPETHOM CiyyaiiHol BenuanHbl. CpeHuil pasMep OTKIOHEHHA OT CPEHEr0 3HAYCHHUS.
XapaKTepUCTHKH MaremaTHuecKoe OXKUIaHNE U ero CBOHCTBA. JIHCNepCHs NIUCKPETHOM CiTy4aiiHO# BeJTMUHHEL U €€ CBOIICTBA.
%HCK?STHOE CamocrodaTensHas paboTa o0yyarommxcs: 2
Cly4yaiiHOM BEJTMYHHBL.
COCTaBJIEHHE OMOPHOTO KOHCHEKTa.
Beero: 349

JUist XapakTepUCTHKHM YPOBHS OCBOEHHA Y4eOHOr0 MaTepraa HCToMb3yTCs CeIyIoIHe 0003HaYeHUS:

1. — 03HaKOMUTeNbHEIH (Y3HaBaHHe paHee U3y4eHHBIX 0OBEKTOB, CBOMCTR);

2. — penpoayKTHBHBIH (BEIMONHEHHE NEATENLHOCTH M0 06pasily, HHCTPYKLHMH WK MOJ PYKOBOICTBOM);

3. — NPOMYKTHBHSIH (MIaHUPOBAHKE K CAMOCTOATENLHOE BHINONHEHHUE NEATENBHOCTH, PelIeHHe MPOBIEMHbIX 3a1a%).
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3. YCJIOBUS PEAJIM3AIINA YYEBHOM U CHUATLIIAHBI
0V/16.05 MATEMATHKA

3.1. TpeGopanusi K MUHHMAJILHOMY MATEPHAILHO-TEXHHYECKOMY o0ecnedeHuio.

Peasnuzanust yueOHON JUCIUIUIMHEI TpeOyeT HaIH4us y4eOHOro KabuHeTa.

Obopydosanue yuebnozo Kabunema:

Pa6ouee mMecto npemnogasareiisi, obopynosannoe 1K

Knaccras nocka

VYyebHbIE CTOJIBI U CTYJIbSI

IIxadst 1uist XpaHeHUs! y4eOHO-METOAHYECKON JIMTEPATYPBI U CPEJICTB 00y YEHMSI

Vyebuplil Hab0p YepTEKHBIX HHCTPYMEHTOB (JIMHEHKH, YrOJbHHKH, TPAHCIOPTHPHI, IUPKYJIH)
Mojienu reoMeTpUYeCcKuX Tell

[TnakaThl M0 OCHOBHBIM pa3/ieiaM JAHUCLHUIIIHHEI

Hacrenusle manmersl 1o Temam: «CsoiictBa sorapudmos», «CooTHOLIEHHS JOrapH(MOBY,

«OCHOBHbIE TOXJECTBA TPUTOHOMETpUIY, «CBolicTBa TpUroHOMeTpHYecKkuX QyHKuui», «IIpocTeiimme
TPUIOHOMETpHYECKHE ypaBHeHus», «Tabnuuma npou3BOAHBIX s1MeMeHTapHBIX (ynkumii», «Tabnuua

HHTErPaJIOB 3JIEMEHTAPHBIX (DYHKI[HI»
 [lopTpeThl BBIIAIOIMXCSI MATEMAaTHKOB

Texnuueckue cpedcmea obyuenun:
o Mynsrumeuiinbii npoextop, skpaH, IIK ¢ JMIEH3MOHHBIM MM CBOOOJHBIM MPOrpaMMHBIM

obecreyenseM, COOTBETCTBYIOLIMM pasfieiaM IIporpaMMbl M HOAKIIOYEHHBIM K cerH Internet u
CpelicTBaMH BBIBOJIa 3BYKOBO#t HH(OPMALHH.

3.2. Undopmanuonnoe obecrneuenne 00y eHus

Iepeuenv  pexomendyemvix — puebHbIX  U3OQHUI,  OONOJHUMENbHOU  JIUIEPANYpol,

UHPOPMAUUOHHBIX pecypcos
OcHOBHBIE HCTOYHHKH:

L.

Boromosios, H. B. Maremaruka: yueOHUK JUist cpejiHero npodeccHoHansHoro obpasosanus /

H. B. Boromornos, I1. Y. Camoiinenko. — 5-e u3J., nepepad. u jon. — Mocksa: M3narenscTBo
IOpaiit, 2022. — 401 c. — (ITpodeccronanbHoe ob6pazoBanue). [DIeKTPOHHBI pecypc; Pexum
pocryma https:// urait.ru|

Boromonos, H. B. INpakTuueckue 3austust o Matematuke B 2 4. Yacts 1: yuebHOe nocobue s
CIIO / H. B. Boromosios. — 11-e u3n., nepepab. u gon. — M.: U3parensctBo FOpaiit, 2022, —
326 ¢. — (TIpodeccuonansHoe 06pasosanue) [DnexTpoHHbIl pecype; Pexxum nocryna https://
urait.ruj

Boromonos, H. B. [pakTuueckue 3austus o Mmarematuke B 2 4. Yacts 2: ygebHoe nocobue st
CIIO / H. B. Boromosnos. — 11-e u3p., nepepab. u gomn. — M.: U3narenscro IOpaiit, 2022, —
251 c. — (TIpogeccuonansHoe 06pasoBauue) [DnexTpoHHbIt pecype; Pexxum nocryna https://
urait.ru]

Bammaxos M. Y. Marematuka: y4e6. st cTy/1. yupexaeHuit cpeat. npod. o6pazosanus — M.:
Axanemust, 2019 — 256 c. [Dnexrponnsiii pecype; Pexxum nocryna http://www.academia-

moscow.ru

IlOﬂOJ]HllTeJ'II»HLle HCTOYHHIKH?

Brirozckuii M. SI. CnpaBounuk 1o Beiciueil Matemaruke — M.: ACT: Acrpens, 2012
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1. Kapcaxosa E. H. EH. 01 Marematuka Meroaudyeckue ykazaHus K BBIMOJTHEHHIO MPAKTHYECKUX
3aHATHI U1 ofyyaromuxces 2 Kypca o4HOi (opmbl 06yueHus: 06pa3oBaTeabHBIX OpraHu3anui
cpensero npogeccuonansHoro obpazosanus creruanbHocTd 21.02.10 I'eonorust U pasBejka
He(TAHBIX M ra3oBeIX Mectopoxaenuit (21.00.00 TTPUKIJIAJJTHASA T'EOJIOTUA, TOPHOE
JEJIO, HE®@TEI'A3OBOE JIEJIO YU I'EOJIE3US) — Hwxuesaprosek: HHT (pumman) ®I'BOY
BO «1OI'V», 2017 [OnexTponnslit pecypce; Pexxum pocryna: [lonnorexcrosas komnexmus HHT]

3.3. Apanrtanust ocHOBHOMH 0o0pa3oBaTebHON NMporpaMMbl 06y4aAIOMHMHCS ¢ OrPAHHYEHHBIMH
BO3MO’KHOCTSIMH 3]0POBbSI H HHBAJIHIOB.

OO6yueHue MHBaJUJIOB M JIMI| C OTPAHHYEHHBIMH BO3MOJKHOCTSIMH 3JIOPOBBSI 110 OCHOBHOI
oOpa3oBaTeNbHOH TNporpaMMe OCYIIECTBISIETCSl C Y4YETOM OCOOEHHOCTEH ICHXO(U3NUECKOro
Pa3BUTHS, MHAMBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSIHUSI 3/I0POBBs TaKuX oOydarommxcs. Mzyuenue
JMCIMIUIHHBI Oa3upyercst Ha CIEIYIOUIMX BO3MOXKHOCTAX: oOecreueHne BHeayIUuTOPHOU paboThl ¢
00y4JaromuMHucsi, B TOM YHCIIe afanTHPOBAHHbIH callT (uHaia, BO3MOIKHOCTEH HHTEPHET-PECYPCOB,
HHJIMBUIYATbHBIX KOHCYJIbTAIHI.

Peanusanust nporpammel Juis 3TOi rpynmnsl obydatomuxcst TpedyeT co3nanus 6e36apbepHoii
cpenb! (obecrieyeHue HHAMBUYAIBHO alallTHPOBAaHHOTO paboyero Mecra):

YyebHo-MeToauuecKoe odecneyenne

IIpu nonyyenuu obpasoBanusi 0Oy4arOIIUMCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI
NpeJoCTaBisioTesl OecryiaTHO crenuanbHble yuyeOHMKH M y4deOHble mmocoOus, uHas ydeOHas
nutepatypa. Hamuuus yueOHo-merojguueckoro komiuiekca (ydeOHBIE IporpaMmsl, Yy4eOHO-
METOJIMYECKHE 1MOCcOOusI, CIPaBOYHHMKH, aTJIachl, TETPAJM Ha NeyaTHOW ocHoBe (pabouue TeTpaju),
¢onn ounenounsix cpexcrs (KUM/KOC), cnoBapu, 3aiaHus JUisi BHEAYAUTOPHON CaMOCTOATEIBHOM
paboThl, Npe3eHTallHOHHBIC MaTepHaJIbL.

Ob6opynoBanue:

1) ang nuip ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBBSI IO 3PEHHIO: - HAJIHYHE
anbTepHATUBHON BepcuH oduumansHOro caita Qguiuana B cetu «MHTepHeT» Ui CIabOBHISMIINX;
TaKTHIbHO-3BYKOBOH nHpopmaTop HOTT, 2) mst nuiy ¢ orpaHHYeHHBIME BO3MOYKHOCTSIMH 3/10pOBbSI
no cnyxy: Bluetooth unayknuonnas mnerns Speak&Go, FM-cucrema Kion 3) must num ¢
OrpaHHYEHHBIMH  BO3MOJKHOCTSIMH  37I0POBBS, HMMEIOLIIUX HApyIICHHUsS OIMOPHOABUIATEIHLHOIO
anmnapara: - MaTepHaJIbHO-TEXHHYECKHE YCIOBHS 00eceuHBaloT BO3MOKHOCTE OeCIpernsTCTBEHHOTO
poctyna ofydalommxcsi B yuyeOHBIE TOMEIIEHMS, CTOJIOBbIE, TYaJIETHBIE M JpPYrue IHOMELCHHUs
¢unuana, a TakKke npeObIBaHUS B YKA3aHHBIX IOMELICHUSX (HAJIMYHE IAHYCOB, IOPYYHE,
PACIIMPEHHBIX JIBEPHBIX M JIECTHUYHBIX IIPOEMOB, CTOJ pabo4uid, peryJupyeMblif 10 BBICOTE
CTOJICLIHHUIBI, CTOJI JUIsl HHBAJIUOB-KOJIICOYHUKOB, PETYIHPYEMBIl 110 BBICOTE C 3JIEKTPONPUBOIOM
U JIPYTHX NPUCTIOCOOICHUIH).

IIpn ocymecrBienun obpa3oBaTeNbHOro Ipouecca 00yyarommxcs ¢ HHAUBHAYAIbHBIMHU
0COOEHHOCTSIMH (C OrpaHHYEHHBIMH BO3MOXKHOCTAMH 3I0pOBBs) obecrmeunBaercs coOIIOCHHE
cienyomux obmux TpeboBaHui: ocyuiecTBieHHe 00pa3oBaTENbHON  HEATENBHOCTH I
00y4alomuXcs-HHBAIHJIOB H JIUL C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI B OHOM ayAMTOPHH
COBMECTHO ¢ 00y4aromuMHCsl, He UMEIOIUMH OTPAHUYEHHBIX BO3MOMKHOCTEH 3/T0pOBBL.

Bce sokanbHble HOpMAaTHBHEIE aKThI (PUIIHAIIA [0 BOIPOCaM OpraHu3aluy 06pa3oBaTelbHOTO
npolecca 1o JanHoi 06pa3oBaTenbHOM OpraHu3alu JOBOJATCS 0 CBEACHUS HHBAIUIOB U
o0yuaromuxcst ¢ OrpaHMYEHHBIMU BO3MO)KHOCTSMH 3/10POBbs B IOCTYIHO#H /U1l HUX (opme.
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEGHOM
JUCTHUILIMHBI OY /16.05S MATEMATHUKA

KonTposbn omeHka pe3yiabTaToB ocBoeHHs yueObHo jquciummbsl OY/16.05 MaremaTuka
OCYIIECTBIISIETCSl NPErojiaBaTesieM B IIpoLecce NPOBE/ICHUs, TECTHPOBAHUS, a TAK)K€ BBHINOJHEHHUS
00y4aroUMHICs HHAUBUAYAIbHBIX 3aJaHUi, TIPOEKTOB, HCCIIEIOBAHUIA.

®opMBbI H METOAbI KOHTPOJIS M
OLICHKH Pe3yJIbTATOB 00y4eHust

* MdHOCIHbIE: Texymuii KoHTpOJL B hopme:
——  c(OopMHUpOBAHHOCThL  MpEACTaBleHMIi O MaremMaTHke  Kak o BTeREEEE
YHUBEPCAIbHOM A3bIKEHAYKH, CPEACTBE MOJAENHPOBAHHA ABNEHHI M b

POLIECCOB, HAEAX H METOAAX MAaTeMaTHKH;

—— NOHHUM@HHE 3HAYMMOCTH MAaTEMATHKHM Ul HAyYHO-TEXHHUECKOTO ¢ PCLICHHE 3a7a9

PesynabTaThl 00y4eHust

nporpecca,c(popMHPOBAHHOCTE OTHOLIEGHHS K MaTeMaTHKe Kak K YacTH ®*  CaMOCTOATEJIbHBIC paﬁOTbI
ob1eyesoBeYecKoiKybTYphbl Yepe3 3HAKOMCTBO C HCTOpPHUEil pa3sBHTHS *  YCTHBIIf Onpoc
MaTeMAaTHKH, 3BOJIIOLHEHMaTeMaTHIECKHX HIEiT; e CoOBIIEHHE

—=  pa3sBUTHE  JIOTHYECKOr0  MBIIJIEHHs,  NPOCTPAHCTBEHHOTO
BOOOpaKeH s, aifOPUTMHYECKOI KyJIBLTYPBI, KPHTHUHOCTH MbILIIEHMS
Ha  ypoBHe, HeoOxoaumoMm  Judyaywei  npod)ecCHOHANBHOI

e 3amura pedepara
*  TBOpYECKHE 3aMaHusl

HeATeNILHOCTH, Ul npojioinkeHus obpasoBanus ncaMooOpa3oBaHus; Pyﬁeﬂ(ﬂblﬁ KOHTpPOJIb B t]mpme:
—— OBJajeHue MareéMaTH4eCcKMMH  3HAHHAMH H YMEHHAMH, ° IIpOBEpOYHAs paﬁo'ra
HEeoOXOAHMBIMH B TOBCEJHEBHOI JKH3HW, Ul OCBOEHHMS CMEIKHBIX HUrorosblii KOHTPOJIb B dmpme:
€CTECTBEHHO-HAYYHBIX JAHCLHIUIMH WAHCUMIUIMH TNpodecCHOHaNbHOro e  3K3aMEH

LUMKNA, Ui fojydeHus oOpasoBanusi B obnactax,He TpeOyrowmx
yrﬂyﬁﬂeuuoﬁ MareMaTHYeCKoii MnoaAroToBKH,

—— TOTOBHOCTb M cnoco0HOCTh K 00pa3oBaHMiO, B TOM 4MCIE
camMo00pa3oBaHuIO,HA  TPOTSDKEHHMH  Beeli JKH3HM;  CO3HATENIbHOE
OTHOLUEHHE K HEMpepbIBHOMY 00pa30BaHMIO KaK YCJIOBHMIO YCMELIHOH
npo(eccHoHANLHOI 1 00LECTBEHHOIT AeATENbHOCTH;

—— TOTOBHOCTb M CMOCOOHOCTb K CAMOCTOSITENbHOH TBOpYECKoil u
OTBETCTBEHHOMN/1EATEIbHOCTH;

—— TOTOBHOCTb K KOJUIEKTHBHOii pabore, COTpYAHHYECTBY €O
CBEpPCTHHKaMH B oOpasoBaTefbHOMH, 00LIECTBEHHO Mose3Hoil, yueGHO-
HCchenoBaTen bCKOﬁ, IT]JOBK‘I‘HOﬁ HAPYTHX BHOAX OEATEIIBHOCTHS

—= OTHOLIEHHE K npod)ecCHOHANBHOIl JeATeIbHOCTH KaK BO3MOMCHOCTH
ydyacTHs B peLeHHH JIMYHBIX, OOLUECTBEHHBIX, rOCYAapPCTBEHHbIX,
obueHaloHanbHbIX npobiem;

s memmlped,uenm nle:

—— YMEHHE CaMOCTOATEJIbHO OINpeleiaTh LeJIH AeATEIBHOCTH H
COCTaBJIATL  [IAHBIAEATENLHOCTH, CAMOCTOATENILHO  OCYIUECTBIIATH,
KOHTPOJIHPOBATh W KOPPEKTHPOBATh NEATENLHOCTb; HCIONB30BaTh BCE
BO3MOJKHBIE PECYPChI JUTSl IOCTHIKEHHS

MOCTABJIEHHBIX LieJieif M peann3aliy TIaHOB JesTeNbHOCTH; BhIOMpaTh
ycnemuuec"rpaTenm B pa3iIniHbIX CHTYaUHAX;

—— YMEHHE NpoAYyKTHBHO DGI.U,aTbCSI 151 BBaHMU,IlcﬁCTBOBaTb B npouecce
CDBMeCTHOﬁIlCHTCIILHOCTH, YUHUTBIBATH MO3HLUHH JPYrUux Y4acTHHKOB
JIeATeNbHOCTH, 3((eKTUBHO pa3pelaTh KOH(IHKTbI;

— BJIIAJICHHE HaBbIKaMH nosuaBaTeanoii, y’-leﬁHO-HCCHeHOBaTeJIBCKOﬁ
H  [pPOEKTHOIAEATENILHOCTH, HABbIKAMH  paspelleHus npobiem;
crnocoOHOCTE M TOTOBHOCTh KCAMOCTOSATENBHOMY MMOMCKY METOIOB
peleH s NPaKTHYECKHUX 3aja4, MPUMEHEHHIO

pasn HYHBIX METOI0B MO3HAHHMA,

—= TOTOBHOCTb M CHOCOOHOCTB K CaMOCTOATENbHOH HH(OpPMALMOHHO-
MO3HABATENbHOHAEATENILHOCTH, BKJIHOUAs YMEHHE OpPHEHTHPOBATHCS B
pa3sin4HbBIX HCTO‘IHHK&XHHCI]O])M&HHH, KPUTHYECKH OLEHHBATH H
MHTEPNPETHPOBATh  MH(OPMALMIO,  MONY4aeMyl0o M3  pasIHYHbIX
HCTOYHHKOB;

—— BJlafiIcHHE A3LIKOBBIMH CpencTBamMu: YMEHHE ACHO, JIOTHYHO H TOYHO
H31araTbCBOK TOUYKY 3pEHHA, HCIOJNB30BATH AACKBATHLIE fA3ILIKOBLIE
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CpeCTBa;

—— BlaJieHHe HaBbIKAMH [03HABATENbHOI pedieKCHH KaK OCO3HAHHsA
coBepLIAeMbIXIEiICTBHIT 1 MBICJIHTE/ILHBIX TIPOLIECCOB, HX PE3YJILTATOB U
OCHOBaHMIi, TPAHALICBOETO 3HAHMS M HE3HAHMSA, HOBLIX M03HABATENBHBIX
3a/1a4 ¥ CPEJCTB ISl MXAOCTHIKEHHS;

——  LeJeyCTPEMJIEHHOCTb B TOMCKaX M MPHHATHH  PELIEHHIi,
co06pa3HTENbHOCTD WHHTYHLIUA, pa3BUTOCTh
[POCTPAHCTBEHHBIXNPEJCTABICHNH;  CNOCOOHOCTH ~ BOCTIPHHHMATh
KpacoTy U rapMOHHIO MHpa;

* npeomernoie:

—— ¢()OpMHPOBAHHOCTL TMpPEeACTABNEHHIT O MareMaTHKe Kak 4YacTH
MHPOBOIi KyJbTYPbIH MECTE MATEMATHKH B COBPEMEHHOIT LMBHIIH3ALIMM,
crnocobax onucaHus sBIeHHipealbHOro MHpa Ha MaTeMaTHYECKOM
A3BIKE;

—— c(OpMHPOBAHHOCTb MpEACTABJICHUIT O MaTeMaTHYECKUX TOHATHAX
KaK Ba)KHEHIIMX MaTeMaTHYeCKHX MOMIEJAX, MO3BOJIAIOLIHX ONHUCBHIBATH
M H3yyaTh pa3HBIENIPOLIECCHl M SBJIEHHS; NMOHHMAHHE BO3MOMKHOCTH
aKCHOMAaTHYECKOTO MOCTPOEHHSI

MaTeMaTHYECKNX TEOpHii;

—— BJIaJIeHHe METOaMH JI0KA3aTeJIbCTB U aiFOPHTMOB PELLUEHHsA, YMEHHE
HX [pUMEHATb, TPOBOANTH JIOKA3aTesbHLIE PAaCCYKICHUs B XOJe
peLueHus 3a1aq;

—— BAJleHHEe CTAHJAPTHBLIMM MNPHEMaMH pPELIeHHs PalHOHAILHBIX H
HPPALHOHANBHbIX, 0KA3aTeJIbHBIX, CTENEHHBIX, TPUrOHOMETPHYECKHX
ypaBHEHHiI W HEpaBeHCTB, HXCHCTEM; HCIOJb30BAHHE TOTOBBIX
KOMIBIOTEPHBIX MPOrpaMm, B TOM YHCJE Ui MOMCKA MYTH PEIeHHs M
HUTIOCTPALIMK PELLIEHMs YPaBHEHHIT U HEPaBEHCTB;

——  c(opMHPOBAHHOCTH MpeJcTaBjieHHit 00 OCHOBHBIX MOHATHAX
MaTeMaTHYECKOTOAHANIM3a M HMX CBOHCTBAX, BJaZIcCHHE YMEHHEM
XapakTepu3oBaTh MoBefieHne (YHKUML, HCIONB30BAHHE MOMY4YEHHBIX
3HAHWIT I ONHUCAHMS U aHAJIH3a peasibHBIX3aBUCHMOCTEIT;

—— BJIaJIeHHe OCHOBHBLIMH MOHATHAMH O TUIOCKHX M MPOCTPAHCTBEHHBIX
reoMeTpHYecKHX (urypax, HX OCHOBHBIX CBOHCTBAX;
c(hopMHPOBAHHOCTL YMEHHs PACTIO3HABATL NF€OMETPHYECKHE (PHIYPHI HA
yepTexnax, MOJENAX M B pEalbHOM MHpPE; NMPUMEHEHHE H3YUEHHBIX
cBoiicTB reOMETPHUECKHX (uryp u dopmyn Juist
pelIeHHsAreOMETPHYECKHX  3afady M 3ajad ¢ MpPaKkTHYECKHM
COZIEPIKAHHEM;

—— c(hopMHpPOBAHHOCTL MpEeACTaBIEHUI O mnpoueccax M sBJICHUAX,
HMEIOIIHX BEPOSTHOCTHBII XapakTrep, CTaTHCTHYECKNX
3aKOHOMEPHOCTAX B pealbHOM  MHPE,0CHOBHLIX  MMOHATHAX
3JIEMEHTApPHOIT TEOPHH BEPOSTHOCTEH; YMEHHIT HAXOUTh 1

OLEHHMBATL BEPOSATHOCTH HACTyMeHHs coObITHH B mpocTeiimx
NPAaKTHYECKUXCHTYALMAX U OCHOBHbIE XapaKTePHCTHKH ClydalHBIX
BEJIHYHH;

—— BJlalcHHe HABbIKAMH WCIOJNL30BAHHA TOTOBBIX KOMITbIOTEPHBIX
nporpaMm MNpH pelieHruH 3aay.

OneHka HHAXBUAYAIBHBIX 00pa30BaTeIbHBIX JOCTHIKEHHI IO pe3ysibTataM pyOeimKHOro KOHTPOJIsS
IIPOU3BOJIUTCS B COOTBETCTBUH C YHHBEPCAJIBHOI 1IKasoii (Tabimna).

KauecTBeHHas! OLEHKA HHAHBHAYAJBHBIX
IIpoueHT pe3yabTATHBHOCTH o
o0pa3oBaTebHBIX 10CTHKeHHIT
(MpaBHJILHBIX OTBETOB) ™
0ana (oTMeTKa) BepOaNbLHBIH aHAJIOT
90 + 100 3 OTJIIHYHO
80 + 89 o XOpOLIO
70 +79 3 YJIOBJIETBOPUTEIIEHO
MmeHee 70 2 HEYOBJIETBOPUTEIILHO
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