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PabGouas mnporpamma o0011€00pa3oBaTeIbHON YYEOHOM JIUCHUIUIMHBI pa3paboTaHa Ha
OCHOBE TpeOOBaHUI:

e @ejepa’dbHOTO TOCYIAPCTBEHHOTO OOPAa30BATENBHOTO CTaHAApTa CPEAHEro OOIIero

oOpazoBanus (nanee PI'OC COO) (yTBep:kIeH npuka3oM MuHucrepcTBa o0pa3oBaHus
u Hayku PO ot 17.05.2012 1. Ne 413);

e [IpumepHoii mporpamMmsl 00111€00pa30BATEIBHOM JUCLUIUINHBL «MaremaTukay,
0JI0OpeHHOM  HaydHO-MeToaudYeckuM  coBeToM  llentpa  mpodeccronanbHOro
obpazoBanusi ®I'AY «DOUPO» u pekOMEHIOBaHHOW nJisi peanu3allid  OCHOBHOM
npodeccuonanpHOM oOpazoBarenbHol nmporpammbel CITO (ITITKPC) Ha 6a3e ocHOBHOTO
obmiero oOpa3oBaHus ¢ MOMy4YeHHEM cpenHero oomero oopazoanus (IIpoTokom Ne3
ot 21 urosra 2015 r. Peructpannonnsiii Homep perenznu 387 o123 urons 2015r. PT'AY
«DUPOY).

PabGouas mporpamma o0mieoOpa3oBaTebHONM Y4eOHOW IUCHMIUIMHBI pa3paboTaHa s
npodeccun  CONUATBEHO-3KOHOMUYECKOTO  MPOQHIIS: 19.01.04 TIlexapp, BXxomdlEeld B
ykpymHeHHyto rpymmy 19.00.00 IIpombitieHHast SKOIOTHS U OMOTEXHOIOTHSI.
Opranuzanus-pa3padoTyHK: I'ocynapcTBeHHOE 010/ IKETHOE npodeccuoHaIbHOE
oOpa3oBatenbHOe yupexiaenue Pecnybmuku Kpbim «PoMaHOBCKHIT KOJUIEIK WHAYCTPHUH
rOCTEIPUUMCTBAY.

Pazpabotunk: Yymak H.U., npenogaBatens [ BIIOY PK «PKUI.
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MOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma o001eo0pazoBaTenbHON y4eOHOM TUCHUIUIMHBI «MareMaTukay
MpeHa3HauYeHa JUI W3Yy4YCHHUS MaTeMaTHKH B MpodecCHOHabHOM 00pa30BaTeIbHON
OpraHM3aluu CpeaHero IpodecCHOHATBLHOI0 00pa3oBaHus I ocymapcTBeHHOE OIOKETHOE
npodeccuoHanibHOe oOpa3oBaTenbHOe yupexaenue pecnyOnuku Kpeim  «PomanoBckuit
KOJUIE/DK HWHIYCTPUM TOCTEIPUUMCTBA»,  PEAU3YIOIUX 00pa3oBaTeIbHYI0 MpOrpamMmmy
cpemHero ooOmiero oOpa3oBaHHWS B MpeaenaXx OCBOSHHS OCHOBHOW MpodeccroHalIbHOM
00pa3oBaTeIbHON MpOrpaMMBbl CpedHero MpodecCHOHAIBLHOTO O00pa3oBaHUS Ha 0Oase
OCHOBHOTO 00111eT0 00pa30BaHus IPU MOATOTOBKE KBAM(DUIIMPOBAHHBIX pabOUUX, CIYKaIUX.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuit @OI'OC cpegnero oOmero
o0Opa3oBaHus, MPEABSIBIIEMBIX K CTPYKTYPE, COJACPKAHUIO M PEe3yJIbTaTaM OCBOCHUS YUeOHOU
TUCHUIUIMHB  «MaTreMaTuka», B COOTBETCTBUM C PekoMeHJanusMud 10 OpraHu3aIliuu
MOJIyYeHUsSI CpeIHero oOmiero oOpa3oBaHHs B TIpellelaX OCBOCHHUS O00pa30oBaTEIbHBIX
mporpaMMm cpeaHero mnpodeccuoHaibHOr0 o0Opa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETO
00pa3oBaHUs C ydeToM TpeOoBaHMM (eIaepalbHBIX TOCYIAPCTBEHHBIX 00pPa30BaTEIBHBIX
CTaH/IapTOB M MoTy4yaeMoi nmpodeccuu (micbmo JlemapraMenTa rocy1apcTBEHHOM MOJTUTHKHY B
chepe moarorosku padounx kaapos u JAI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259),
¢ yuerom IIpumepHOl OCHOBHOU o0pa3oBaTebHOM MPOTPaMMbl CPEAHETO OOIIETro
oOpa3oBaHusi, 0JJ0OpEeHHON perieHreM QeaeparbHOro y4eOHO-METOIUYECKOTO O0BhEAMHEHHUS
o o6memy oopazoBanuto (IpoTokoi oT 28 uroHs 2016 1. Ne 2/16-3).

B mnporpammy BKIOYEHO cojaepKaHHE, HamlpaBlieHHOe Ha (QopmMupoBaHue y
00y4Jaromuxcss KOMIETEHIINN, HeoOxoauMbIx s kadectBeHHOTro ocBoenust OITOIT CIIO na
0a3e OCHOBHOTO 0O0IIero 0Opa3oBaHMsI C TOJYYEHHEM CpeIHero ooOmero oOpa3oBaHUS,
MPOrPaMMBbI TIOJIFTOTOBKH KBAaTU(HUITUPOBAHHBIX pAa00YUX, CITYXKAIIHX.

[Ipu  ocBoenun mpodeccuit  CIIO  conmanbHO-?KOHOMHYECKOTO  Mpoduiien
npodeccuoHanbHOTO  00pa30BaHMsI MaTeMaThka H3ydaercs Ooyee yriayOJIeHHO, Kak
npodunbHas yaeOHast JUCIHUIUIMHA, YYUTHIBAIOMIAs CIENU(PUKY OCBaUBAEMbBIX PO ECCUil.

DTO BBIpAKACTCA B COACPKAHUU OOYUYCHUS, KOJUYCCTBE 4YacOB, BBIICISCMBIX Ha
W3YYCHHE OTJCIBHBIX TEM NPOrPAMMBI, TNIYOMHE WX OCBOCHHS OOYYarOIIMMHCS, 00beMe H
XapakTepe NPAKTUYECKUX 3aHATUH, BHUAAX BHEAYAUTOPHOW CaMOCTOATENHHOW paboThI
oOyyJaronuxcsi.

OO0mue 1eNMu U3YYCHHsT MaTeMaTUKH TPAJUIHMOHHO pPEAU3YIOTCS B YEThIpeX
HaIPaBJICHUSX:

1) o6uiee mpeacTaBieHre 00 UAEAX U METOAAX MATEMATHKHY;

2) MHTEIIEKTYalbHOE Pa3BUTHE;

3) oBnajseHne HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUAMU U YMEHHUSIMHU;
4) BOCIIMTATENBHOE BO3ENHCTBHE.

Conepxanue y4eOHOU IUCIUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIepPIKATEITLHBIMY JTUHUSMU OOYYCHHSI MATEeMATHKE:

. anrebpanyecKkas JUHUS, BKIIOYAIONas CUCTEMAaTU3alMI0 CBEJCHUI O YHCliax; U3ydeHHe
HOBBIX U 0000IIIEHUE paHee N3YUYCHHBIX OIepaluii (BO3BEJCHUE B CTCIICHbD, U3BJICUCHUE KOPHSI,
norapuMUpPOBaHHUE, CHHYC, KOCHHYC, TaHT'€HC, KOTAHT€HC M OOpaTHbIE K HUM); M3yUeHUE
HOBBIX BUJIOB YHCJIOBBIX BhIpaXXEHUHN U (POPMYIT; COBEPLUICHCTBOBAaHME MPAKTUUYECKUX HABBHIKOB
U BBIYUCIUTEIBHOM KYJBTYPhl, PACIIUPEHHE U COBEPIICHCTBOBAHHE alre0panyeckoro
anmapara, Cc(GOPMUPOBAHHOTO B OCHOBHOW INKOJE, W €ro NPUMEHEHHE K PEIICHUIO
MaTEeMaTUYECKUX U TMIPUKJIATHBIX 33/1a4;

. TEOPETUKO-(PYHKIIMOHANIbHAS JIMHHS, BKJIIOYAIOUIas CHCTEMATHU3AllMI0 U paclIupeHUe



CBEICHUN O (YHKUUSAX, COBEPILICHCTBOBAHME TIpaUuecKuX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJESIMH M METOJIaMH MaTeMaTHYeCKOro aHaln3a B 00beMe, MO3BOJISIONIEM
HCCIIeI0BaTh JIEMEHTAapHble (PYHKIMU U peliaTh NPOCTEiIINe reoMeTpudeckue, Gu3nieckKue
U ApyTHE NPUKIaJHbIE 3aa4uH;

. JUHUS YpaBHEHUI U HEPAaBEHCTB, OCHOBaHHAsl Ha TIOCTPOCHUHU U UCCIIEIOBAHUU MaTeMa-
TUYECKUX MOJIeTel, mepecekaromascs ¢ anredpandeckoil M TEOpeTHUKO-(YHKIMOHAIBHON
JUHUSMU M BKJIOYAIOUIas PpPa3BUTHE M COBEPIICHCTBOBAHWE TEXHHUKH aJIreOpandecKux
peoOpa3oBaHUil 171l pELIEHUsT ypaBHEHWW, HEPAaBEHCTB U CHUCTEM; (POPMUPOBAHHE CIIO-
COOHOCTH CTPOUTh W HCCIEIOBATh MPOCTEHIINE MaTeMaTHUYeCKHe MOJENHW NpPHU pEIIeHUU
MPUKJIAJHBIX 3a/1a4, 3a7a4 U3 CMEKHBIX U CHEUAIbHBIX TUCLHUIUINH;

. reoMeTpuyuecKas JMHMS, BKIIOYAroas HarjsqHble PEACTAaBIECHUS O IPOCTPAHCTBEHHBIX
durypax u wu3yuyeHHE UX CBOWCTB, (QOPMHpPOBAHHME U PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)XEHMsI, pa3BUTHUE CIIOCOOOB TE€OMETPUYECKUX H3MEPEHUM, KOOPAMHATHOTO W
BEKTOPHOT'O METOOB JIJIsl pELICHUS] MaTeMaTHUYECKUX U IPUKIAIHbIX 3a/1a4;

. CTOXAaCTHYECKas JIMHUS, OCHOBaHHasl Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHH, MpecTaB-
JI€HUH O BEPOSTHOCTHO-CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOILIEro MUpa.

OT60p conepkaHusl MPOU3BOJWICS Ha OCHOBE peali3alliM CIETYIOUINX MPUHIUIIOB!
MpaKTUYecKasi HalpaBJIEHHOCTh OOyuyeHus, (OpMHUpOBaHHE 3HAHUM, KOTOpbIE olecreyar
oOydaromumes oOpazoBaTenbHbIX opranuzanuii CIIO ycnenrHyro aganTaiuio K COUATbHON
pEaNbHOCTH, MPOPECCUOHATILHOM JIeATeTbHOCTH.

Opranuzanust 00pa3oBaTENbHOrO MpoOLEcca MPEANonaraeT MUPOKOE MCIOIb30BaHUE
Takux (opM OOy4YeHHMsS KaK JIEKIHsI, NMPAKTUYECKOE 3aHSATHE, KOHCYJIbTAlUsl, KOHTPOJbHAas
paboTta. B OCHOBHOM HCIIOJIB3YIOTCSI OOBSCHUTENBHO-WLTIOCTPATUBHBIE M PENPOAYKTHUBHBIC
MeTobl B yueOHOM mporiecce. Ocoboe MecTo B paboueil mporpaMme yIeIeHO pa3BUBAOIIUM
MeToAaM y4eOHOU paboThl — MpoOIeMHOMY 00yudeHHI0. BrionHeHne TBOpUYECKUX 3aJaHui,
MOJIFOTOBKA pedepaToB, AOKIAJ0B, MPOSKTOB U HX 3aIINUTa SBISETCS HEOThEMJIEMON YacThIO
yueObHOro mporecca. B mporpamme Hapsiiy € ayIMTOPHBIMU 3aHATHSIMH OpraHU3yeTcs
caMOoCTOsITeNIbHasl paboTa 00yUarOIMXCA M0 3aIaHHOU TeMaTHKE.

Jns mpoBepkM 3HAHMKA OOYyYarOLIUMXCSl HKCIOJB3YeTCS TEKYyLIMH KOHTpOJb U
IIPOMEXKYTOYHAsI ATTECTALU.

Texkymuii KOHTPOJIb OCYIIECTBIIAECTCA HAa 3aHATUU B (DOPME YCTHOTO MHMBUIYaJIbHOTO,
KOMOMHUPOBAHHOTO U (POHTAIBHOIO ONPOCOB; IMPU MPOBEPKH NHUCHBMEHHBIX pPaboT; B
MPOIECCE CUCTEMATHYECKOT0 HAOIIOAeHNS 32 00yJaloIMMUCS B y4eOHOM IpoIiecce.

N3ydyenne y4yeOHOM JUCHUIUIMHBI 3aBEPIIAETCS IOJBEJIECHUEM WTOTOB B (Qopme
JK3aMeHa B paMKaX MPOMEXYTOYHOU aTTECTAINH.



1. MIACHHOPT IMPOT'PAMMBI YYEFHOM JUCIIUILINHBI
MATEMATHUKA

1.1. Ob6sacTh NpUMEHEHHUSA TPOTrPaMMBbI

Pabouass mporpamma yudeOHOM IucHumiIuHbl «MaTemaTuka» NpeAHa3HaueHa Jis
u3yueHus: maremaTuku c uenbto peanusauuu IIIIKPC cpennero o6mero oOGpa3oBaHusi 1o
npodeccun: 19.01.04 Ilexapsp, Bxoasiei B ykpynHeHHyto rpynmny 19.00.00 I[IpombinuieHHas
9KOJIOTHSI 1 OMOTEXHOJIOTHSL.

1.2. Mecrto y4eOHo#i nucuuninHbl B ctpykrype OIIOIL: y4yeOHast nucuuiuiMHa sBISETCA
npopuIbHOM M BXOAUT B OOLIy0 TIpynmy o0011e00pa3oBaTeabHbIX IAUCHUIUINH CPEIHErO
o0Orero oOpa3zoBaHusl.

1.3. Hesu u pe3yabTaThl OCBOCHUSI YUeOHOW TUCIHUIIMHBI, TPeOOBAaHNUS K pe3yJbTaTam
OCBOEHUS Y4eOHOI TUCUMIIIIMHBI:

Copepxanue mporpaMmbl «MareMaTrkay HAMpaBIE€HO HA JIOCTHXKCHHE CIEAYIOIINUX
ueneit.

e oOecrieueHue CHOPMUPOBAHHOCTH TPEACTABICHHA O COIUANBHBIX, KYJIbTYPHBIX H
HUCTOPUICCKUX (PAKTOpaxX CTAHOBJICHUS MATEMATUKH;

e o0ecreueHue chopMUPOBaAaHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO u
MaTEeMaTUYECKOTO MBIIUICHHUS,;

e oOecrieueHue Cc(HPOPMUPOBAHHOCTH YMEHUN TPUMEHSTH TIOJYYEHHBIE 3HAHUS TPH
PEIICHUH Pa3IUYHbBIX 3a/1a4;

e o0ecrieueHne CcHOPMHUPOBAHHOCTU TMPEJCTABICHHM O MaTeMaTUKE KaK 4YacTu
oO0IIeYesIOBEYeCKOM  KyJbTYpbl, YHHMBEPCATbHOM SI3bIKE HAYKH, TO3BOJISIONIEM
OIMHMCHIBATH U U3yYaTh PEAIbHBIC TPOIECCHI U SIBIICHUS.

OcBoeHne cojepkaHusi yueOHOM nucuuIuiuHbl «Matematuka» obOecreunBaeT
JOCTHKEHUE 00YUYaIOIIUMUCS CISAYIONUX Pe3yibmamos:

» TUYHOCHMHBIX:

» OCO3HAIONIUH ceOs rPaKIaHUHOM M 3aIIUTHUKOM BEJIUKOHN CTPaHBI;

» MPOSIBJSIIONINN ~ aKTUBHYIO  TPaXIAHCKYH  TO3UIHI0,  JIEMOHCTPUPYIOIIHUN
MPUBEPKEHHOCTh TMPUHIUAIIAM YECTHOCTH, TOPSIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKHU
AKTUBHBIA W YYaCTBYIONIMH B CTYJECHYCCKOM M TEPPUTOPHAIBHOM CaMOYIIPABJICHHH, B TOM
YHCIIC HA YCIOBUAX JIOOPOBOJIBUECTBA, IPOYKTUBHO B3aUMOICHCTBYIOIINN U yYaCTBYIOIINI B
JIESITEIIBHOCTU OOIMIECTBEHHBIX OPTaHU3AIUH;

» COONIOMAOIIMK  HOPMBI  MPABOMOPSIKA, CICAYIOIIUNA HIeanaM TPaKIaHCKOTO
oOmectBa, oOecreueHus OE30MAaCHOCTH, TMpaB M CBOOOA TpaxaaH Poccuu; JNOSAIBHBIA K
YCTAaHOBKAM U TPOSIBJICHUSAM TMPEACTABUTENEH CyOKYyIbTyp, OTJIIMYAIONUN WX OT TPYMI C
JNECTPYKTUBHBIM W  JICBUAHTHBIM  TIOBEJACHHEM; JIEMOHCTPUPYIOIIMA  HENPUSTHE U
MpeaynpeK a0l COLIMATBFHO ONACHOE MOBEICHUE OKPYKAIOIIHX;

» MPOSIBJISAIONIMN W JEMOHCTPUPYIOIIUN yBa)KCHHE K JIIOJSAM TPYJa, OCO3HAIONIUH
[IEHHOCTh COOCTBEHHOTO TPY/Ia; CTPEMSIIIHICS K (POPMUPOBAHHIO B CETEBOM CpeJie TMIYHOCTHO
U PO eCCUOHATIBHOTO KOHCTPYKTUBHOTO «IIM(POBOTO Cle/Ian;

» NEMOHCTPUPYIOLINI MPUBEPKEHHOCTh K POAHON KYyJbTYpe, HCTOPUYECKON MaMsITH
Ha OCHOBe JOOBM K PomuHe, pogHOMY Hapoidy, Majod pOIWHE, MPUHSTHIO TPATUITHIOHHBIX
LIEHHOCTEW MHOTOHAIIMOHAIBHOTO Hapoja Poccuu;

» TIPOSIBIISIONINIA YBAKCHHE K JIFOJISIM CTAPIIIEro MOKOJEHUS M TOTOBHOCTh K YYaCTHIO B



COLMAIIBHOM MOJJIEPIKKE U BOJIOHTEPCKUX JBHKEHUSIX;

» OCO3HAIONIUH TMPUOPHUTETHYIO IICHHOCTh JIMYHOCTH 4YEJIOBEKa; YBaKAIOLIUM
COOCTBEHHYIO U UYXYIO0 YHUKAJIBHOCTh B Pa3lIMYHBIX CUTYyalUsAX, BO BCeX opMax U BUJAX
JIESATSIILHOCTH;

» MPOSIBJISAIONINN M JEMOHCTPHPYIONINN YBa)KCHHE K TMPEICTABUTEISAM pPa3IMYHBIX
STHOKYJIBTYPHBIX, COIMATIbHBIX, KOH(PECCHOHAIBHBIX M WHBIX TPYMI; COMPUYACTHBIA K
COXPAHEHUIO, NPEYMHOXEHHUI0O W TPAHCISUHUM KYJIbTYPHBIX TPAAUIUKA H LEHHOCTEH
MHOTOHAllMOHAIBHOT'O POCCHICKOT0 TOCY1apCTBa;

» COOJIIOTAIOIIMK M TIPOTIaraHAMPYIOIINI MpaBuia 3I0pOBOTO M 0e30macHOro obpasa
KU3HH, CIOPTa; MPEIyNpexAaronuil MO0 MPeo0JIeBaOU 3aBUCUMOCTH OT aJIKOTOJIs,
Tabaka; NMCUXOAKTUBHBIX BEIIECTB, a3aPTHHIX UTP M T.lI.; COXPAHSIOMIMN MCUXOJIOTHYECKYIO
YCTOMYUBOCTh B CUTYaTUBHO CJIOKHBIX UJIA CTPEMHUTEIIBHO MEHSIOIIUXCS CUTYAIUsIX;

» 3a00TAIIUICS O 3alUTE OKPYKAIOMICH cpesibl, COOCTBEHHOM U 4yKOH 0€30MacHOCTH,
B TOM 4ucIie HU(PPOBOii;

» MPOSIBJISAIONINN YBOKEHWE K ACTETHYCCKUM IICHHOCTSM, OOJIaJaroNIuii OCHOBaMU
ACTETHUYECKOU KYJIbTYPBHI;

» NMPUHUMAIONIUH CEMEHHBIC IIEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbU M BOCITUTAHUIO
JeTel; JIEMOHCTPUPYIOIIUMKA HENPUATUE HACWUIUA B CEMbE, yXO0la OT POAUTEIBCKOMN
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO CBOMMHU JCThbMHU U UX (PMHAHCOBOT'O COJEP KAHUSI.

» memanpeomemHuulx:
® YMEHHE CaMOCTOSITEJILHO ONPENENSITh LEJIU JACATEIBHOCTH M COCTaBJIATH IUJIAHBI
NEATEIIbHOCTH; CaMOCTOATENIBHO OCYUIECTBIISITh, KOHTPOJHMPOBAaTH M  KOPPEKTUPOBATH
NEATEIbHOCTD; MCIIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI JOCTUKEHHS IMOCTABIEHHBIX
Lenel M peanu3aluu IUIAaHOB JIEATENIbHOCTH; BBIOMpATh YCHEIIHbIE CTPATETMU B Pa3IUUYHBIX
CUTYyalHsX;
® yMEHHE TPOJYKTHMBHO OOIIAThCA M B3aMMOJICWCTBOBAaTH B TIPOILIECCE COBMECTHOM
NEATeTbHOCTH, YYHUTHIBATh TO3WIHUHM JPYTHX YYACTHUKOB JESITCIBHOCTH, 3(PQPEKTUBHO
paspeniatb KOH(PIUKTHI;
® BJQJICHHEC HaBBIKAMU TIO3HABATEIILHON, Y4YeOHO-HCCIEOBATENCKOW M MPOCKTHOU
NEeSATeTLHOCTH, HaBBIKAMHU  paspelieHds MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATENBHOMY IIOMCKY METOJOB PEUIEHUsS NPAKTUYECKUX 3aJad, I[PUMEHECHUIO
Pa3JMYHBIX METOJIOB MO3HAHMS;
® TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIbHOH HWH()OPMAIMOHHO-TTO3HABATEILHON
NeSATeTLHOCTH, BKJIIOUass YMEHUE OPUEHTHUPOBATHCA B PA3MUYHBIX MUCTOYHUKAX MHGOpMAIUU,
KPUTUYECKH OIEHWBATh M WHTEPIPETUPOBATH WH(POPMAIMIO, TIOTYyYaeMYI0 M3 Pa3IUnIHBIX
MCTOYHHUKOB;
® BJIQJICHUE A3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJOTMYHO U TOYHO M3JIaraTh CBOK TOUKY
3pEeHUs, UCTO0JIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;
® BIIAJIcHHWE HABBIKAMU MO3HABATEIbHON peQIeKCUM KaK OCO3HAHUS COBEPIIACMBIX JACHCTBUIMA
U MBICIIUTENBHBIX NPOLECCOB, MX PE3yJbTaTOB M OCHOBAHWM, T'PAHUL] CBOErO0 3HAHUSA H
HE3HAHMS, HOBBIX MTO3HABATENIBHBIX 33]1a4 U CPEJICTB JJIsl UX TOCTHKEHHUS;
® [[EJICYCTPEMIICHHOCTh B MOUCKAaX M MPHUHATHU pEIIeHU, cO0Opa3uTENbHOCTh U MHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTABICHUN; CIIOCOOHOCTh BOCHPHHHMATH KPacoTy U
FapMOHUIO MHUPA;

» npeomMemublx:
¢ c(hopMUPOBAHHOCTH MPEJICTABICHUN O MaTeMaTHUKE KaK YaCTH MUPOBOM KYJIbTYpPhl U MECTE



MaTeMaTHK{A B COBPEMEHHOM ITUBUIIM3AIIUH, CIOCO0AaX OMUCAHUS SBICHUN peaIbHOTO MHUpaA Ha
MaTEMaTHYECKOM S3BIKE;
e c(hOopMUPOBAHHOCTh MPEJCTABICHHA O MATEeMAaTHYECKUX TMOHATHIX KaK BaKHEHIITMX
MAaTEMAaTHYECKUX MOJENSAX, MO3BOJISIIOMINX ONHUCHIBATh W H3y4YaTh pAa3HbIE MPOLECCHl U
SIBJICHUS; TIOHUMAHHE BO3MOXXHOCTM AKCMOMATHYECKOIO0 IMOCTPOCHHUS MaTEMaTUYECKUX
TEOpUH;
® BJIQJICHUE METOJAaMHU JI0KA3aTeJIbCTB U AJTOPUTMOB PEIICHUS, YMEHHE HUX IPUMEHSTbH,
MPOBOJUTH I0KA3aTEIbHbBIEC PACCYKICHHS B XOJ€E PEIICHU 3a]1a4;
® BIQJICHUE CTaHIAPTHBIMU NPUEMAMHU PEIICHUS PALUOHAIBHBIX W HWPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUUECKUX YPAaBHCHUW M HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BAHUE FOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCJIE JUIsl IOUCKA MyTH PEIICHUs
Y WUTIOCTPAMU PELICHUS] YPAaBHEHUN U HEPABEHCTB;
¢ c(hopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSATHUSAX MAaTEMAaTHUYECKOTO aHAJIU3a U
WX CBOWMCTBaX, BIAJCHHE YMCHHEM XapaKTepHU30BaTh IMOBEJCHHE (DYHKIMN, MCTOJIb30BaHUE
MOJYYEHHBIX 3HAHUU JJIS1 ONTMCAHUS U AaHAJIN3A PEAJIbHBIX 3aBUCUMOCTEM;
® BJIQJICHUEC OCHOBHBIMH IOHATUSIMH O IUIOCKMX M IPOCTPAHCTBEHHBIX TI€OMETPHUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; CGHOPMHUPOBAHHOCTH YMEHHUS  pacro3HaBaTh
reoMeTpuueckue (UTypbl Ha dYepTekax, MOJCIAX M B peaJbHOM MHUpPE; NPUMEHEHHUE
W3YUYEHHBIX CBOWCTB F€OMETPUYECKUX PUTYp U HOpMYI ISl pEIIeHUsI TEOMETPUUYECKUX 3a1a4
Y 337]a4 C IPaAaKTUYECKUM COAECPKaHUEM;
e c(hopMUPOBAHHOCTH MPEJACTABICHUN O MPOIECCaX U SBICHUIX, UMEIOIINX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pPEAIBHOM MHUPE, OCHOBHBIX IOHATHSX
AJIEMEHTAapHOM TEOPUU BEPOSITHOCTEW; YMEHHUM HAXOJWTh W OLEHUBATh BEPOSATHOCTHU
HAaCTYIUICHUSI COOBITHMM B  MPOCTEHINIMX MPAKTUYECKUX CUTyallUsIX U  OCHOBHBIC
XapaKTEPUCTUKU CIyYalHBIX BEJINYMH.
B pe3ynbTaTe 0cBO€HUS y4eOHOU AUCHUIUIMHBI «MaTreMaTnka» 00ydaronuiicss 10IKeH
WCIIOJIb30BaTh TMPUOOPETCHHBIC 3HAHUS W YMEHHUS B TIPAKTUYECKOW JEATENbHOCTH U
HOBCEIHEBHOM KU3HU JJIS:
® [PAKTUYECKUX pacyeToB MO QopmyiaM, BKIouYas (HOpPMYJbl, COJEpKaIUe CTEICHH,
pamukanbl, JorapuMbl W  TPUTOHOMETpHUYECKHE  (YHKIIMH, HCIOJIB3YysS  TpH
HEOOXOUMOCTH CITPaBOYHBIC MAaTEPUAIIbI U IPOCTEUIIINE BHIYUCIUTEIBLHBIC YCTPOMCTBA;

® TIOCTPOCHUS U UCCIEAOBAHUS MMPOCTEUIINX MATEMATHYECKUX MOJICIICH;

® ONWCAaHHWS C TIOMOIIBIO (QYHKIMH pa3IUYHbIX 3aBUCUMOCTEH, TPEICTABJICHHUS WX
rpaduyecku, HHTEPIPETAITUN TPAPUKOB;

® pCIICHUS NMPUKIAIHBIX 33724, B TOM YUCJIE COMHATbHO-DKOHOMUYECKUX U (PU3HUECKHX, Ha
HauOOJIBIIINE U HAMMEHBIITNE 3HAUYCHHS, HA HAXOXKJIEHUE CKOPOCTH U YCKOPCHHS;

® aHa/M3a peajbHBIX YHCJIOBBIX JAHHBIX, MPEICTABICHHBIX B BUJC AUarpamm, rpadukoB H
aHayM3a HHPOPMAITUU CTATUCTUYECKOTO XapaKTepa;

® ucclieloBaHUsl (MOJICTMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CHUTyallMii Ha OCHOBE
W3Y4YEHHBIX (OPMYJ U CBOMCTB (PUTYP U BBIYUCIICHUS 00HEMOB U TIJIOIIA ICH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ IPU PEIICHHWM MPAKTUYECKUX 33/1a4, HCHOJIb3YysS MpH
HEO0OXOIMMOCTH CIIPABOYHHUKHU U BBIUMCIUTEIBHBIE YCTPONUCTBA.

1.4. PexoMeH1yeMoOe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI TUCHHUIJIHHBI:
MaKCHUMaJIbHOHM y4eOHOU Harpy3ku oOyuatomerocs — 453 gacoB, B TOM 4ucIie:
00s13aTeNbHON ayAUTOPHON yueOHON Harpy3ku oby4aromerocs — 302 Jaca;



CaMOCTOSATENBHON paboThI 0Oy4Jaromerocs — 151 gacos.
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2. CTPYKTYPA U COJIEP)KAHUE YYEFHOU JUCITATLTAHBI

2.1. O0beM yueOHO TUMCHUILUIMHBI M BH/IbI Y4eOHOH padoThl

Buj yueOHo# paGoThI

0O0nLeM yacoB

MakcumanbHasi yueOHas Harpy3ka (Bcero) 453
Oo6si3aTesibHAS AyIMTOPHAS y4eOHAasi HATPY3Ka (Bcero) 302
B TOM YHCJIE:

MPAKTUYECKHUE 3aHIATHS 154
KOHTPOJIbHBIC PAOOTHI 10
CamocrosiTeqbHas padoTa o0yuyawiuerocs (scero) 151

B TOM 4YHCIJIC:

pEelICHNE 3a7a4, BBIIOJIHEHHUE YIPAXKHEHUH, CO3/IaHUE MOJENEH,
MOJIFOTOBKA COOOIIIeHU (pedepatos, JTOKJIaJIOB,
HCCIICIOBATEILCKUX ITPOCKTOR)

[TpomexyTouHas arrectanus B popme 3K3aMeHa
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2.2. TemaTu4yeckuii JIaH U coaepxanue ydeOHon ucuumiinbl OY .09 MATEMATHUKA

2.2. TeMaTHYeCKHi IJIAH U COJAepP:KaAHMEe YUeOHON TUCHMIIMHBI «MaTeMaTHuKa»

HanmenoBanmue | Ne Conep:xanue y4eOHOro MaTepuasia v (pOpMbl OPraHU3aANNHU Jdomamnee O0beM | YpoBeHb
pa3/iesioB M TeM | YpoO AeATETbHOCTH 00YYaI0 X CHA 3a/laHue YacoB | OCBOEHHS
Ka
1 2 3 4 B 6
BBenenne 2
Coaep:xxaHue yueOHOIro MaTepuaJia
1. | MareMaTuka B HayKe U TEXHHKE. O0.1,n.1.1 1 1
2. Ilenu 1 3aa4u U3yYEHHUS] MATEeMaTHKH. O.1,n.1.1 1 1
Tema 1. Pa3BurHe NoHATHS 0 YHCJIE 10

3. IlonsTHE AelicTBUTENBHOrO unciia. MHOKeCTBA YHCEIL. A.1,m.1.1, 1.2, 1 1,2
Nel.7,1.16

4, PannoHanbHbIe BBIpaXKEHUSI. A.1, m.2.1,cTp.364 1 1,2
Ne2.6,2.7

5. | ®opmynsl OuHOMa HbI0TOHA, CYMMBI M pa3HOCTHU CTEIIEHEH. A1, 122, CP 1 1 1,2

6. PaumonansHbie ypaBHEHHUS. 11.1,n.2.6,c.9, 367, 1 1,2
Ne2.45,2.46

7. | Cucrembl pallMOHAIbHBIX YPaBHEHUH A.11n.2.7,,c.370 1 1,2

8. | Cucrembl palMOHANBHBIX YPaBHEHUH H.1,1m.2.7, 1 1,2
c.370Ne2.56

9. PanmonansHbIC HEpaBEHCTBA .1, m.2.8,2.9, 1 1,2
Ne2.75

10. | MeTox MHTEPBAJIOB PEIICHUS HEPABEHCTB H.1m.2.10,c.371- 1 1,2
72,Ne2.76

11. | Cucremsbl palluOHaJIbHBIX HEPABEHCTB J.1, m.2.11.Ne2.95 1 1,2

12. | KoutpousHas padora Ne 1«Ilesible M panuoHATbHbIE YHCI) J.1, m2.11. 1 1,2

11
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CamocrosiTe1bHas padoTa 00y4arOIMXCH ! 5) 3
VcTopus OTKpBITUS KOMIUIEKCHBIX 4ncell. TpuroHomerpudeckas ¢popma 3anucu
KOMILIEKCHOTO uncia. [IpuMeHeHne CoKHBIX MPOIEHTOB B 3 KOHOMUYECKHUX
pacyerax.
Tema 2. Kophu, cTenenu u jorapupmsbl 28
13. | [lonsiTHE KOpHS CTEeTEeHHU N. J.1,1.3.3, 3.4, 1 1,2
Ne3.43,3.45
14. | IlpakTuuyeckoe 3ansitue Nel. [Tonsatue kopHs creneHu N. .1, 1m.3.3, 1 2
3.4,Ne3.54-3.55
15. | Apudmernueckuii kopenb. CBoicTBa KOpHEW CTEreHH N. .1, 1m.3.5- 1 1,2
3.6,,Ne3.56,3.58
16. | IlpakTuyeckoe 3ansaTHe Ne2. Apudmernueckuii kopenb. CBoiicta kopueit | 1.1, 1m.3.5-3.6, 1 2
CTEerneHu N. Ne3.63
17. | IlpakTnyeckoe 3aHaTHe Ne3. KopHu uerHoii m HeueTHoW cremenei. | JI.1, m.3.3-3.4, 1 2
ITpeoOpa3oBanue KopHel. JleiicTBUs Ha/l KOPHSAMHU. Ne3.60
18. | IpakTnueckoe 3ansaTHe Ne3. KopHH 4eTHOW M HCUSTHOU CTCTICHEH. 1.1, 1m.3.3-3.4, 1 2
[TpeoOpa3zoBanue KopHel. JledcTBUS HaJ KOPHSIMHU. Ne3.67-3.69
19. | Pemennie mpocTeUMX HPPAMOHATBHBIX YPAaBHEHUH. .1, 1.3.5-3.6, 1 1,2
Ne3.70
20. | IpakTnyeckoe 3ansaTHe Ned. Perenne nmpocTeimmx nppanrnoHaaIbHBIX H.1,1.3.5-3.6 1 2
YpaBHEHHUH. Ne3.72
21. | IlpakTnyeckoe 3ansitue NeS. Pemenue mnpocreitmmx wuppammonanbubeix | J.1, 1.3.3-3.4, 1 2
YPaBHEHUM.
22. | IlpakTnyeckoe 3ansaTHe Ne5. Perenne nmpocteimmx nuppannoHaaIbHBIX 1,1, 1.3.3-3.4, 1 2
YpaBHEHHUH. Ne3.73
23. | CreneHb ¢ pallMOHAIBHBIM MOKa3aTeneM. CBOICTBA CTENEHH. .1, 1 1,2
n.4.1,4.2,Ne4 17,
Neq4 2
24. | IlpakTnyeckoe 3ansaTHe Ne6. CteneHp ¢ palliOHAIBHBIM MTOKA3aTeIeM. JI.1,m.4.1,Ne4.18, 1 2

12
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CBoiicTBa CTENICHHU. 4.21
25. | [lonsTHE CTENEHU C UPPALMOHATIBLHBIM ITOKA3aTeJIEM. .1, 1.4.74.8, 1,2
Ne4 .51
26. | [TokazarenpHas GyHKIHS, €€ TpaQUK U CBOKWCTBA .1, m1.4.7,4.8, 1,2
Ne4.54-4.55
27. | Iloustue norapudma. OCHOBHOE TOrapuPMIUUECKOE TOKIAECTBO. A.1,m.5.1, n.5.2, 1,2
CaoiicTBa n0orapudmoB. Ne5.3,5.4
28. | IIpakTtuueckoe 3ausitue Ne7. CoiicTBa jorapudmos. .1, m.5.1, n.5.2, 2
Ne5.7,5.8
29. | [JecsaTuuHble U HaTypaibHbIE JIoTapudMbl. Beruncnenue norapugmos. .1, 1,2
m.5.2,5.4,Ne5.11,
5.12
30. | Ilepexon kK HOBOMY OCHOBAHHIO. 1.1, 1,2
m.5.2,5.4,Ne5.13
31. | IlpakTuueckoe 3ansitue Ne§. CoiicTBa nmorapudmoB. Berancienue H.1,1m.5.2,5.4 2
norapudmoB. No5.17,5.18
32. | IlpakTuueckoe 3ansitue Ne§. CoiicTBa nmorapudmoB. Berancienue H.1,1m.5.2,5.4 2
J0rapuQMoB. Ne5.19
33. | Jlorapudmudeckas pyHKIHs, ee TpaduK U CBOMCTBA. .1, m.5.3,Ne5.30- 1,2
5.32
34. | lIpakTuueckoe 3ansitue Ne9. [Ipocreiiime nokaszaTenbHble YpaBHEHUS. JA.1,1.6.1,6.2, 2
Ne6.4
35. | Ipakrtuueckoe 3ansitue Nel0. [Ipocreiimme nokasarenbHbIe ypaBHEHHUS. JA.1,1.6.1,6.2, 2
Neb6.6
36. | IpakTuuyeckoe 3ansitue Nel0. [Ipocreiimue nokazarenbHble ypaBHEHHUS. JA.1,1.6.1,6.2, 2
Ne6.5
37. | Hpakruuyeckoe 3ansitue Nell. IIpocreitmue norapudpmuyeckue ypapuenus. | .1, m.6.1, 6.2, 2
Ne6.11
38. | IIpakTtuueckoe 3ansitue Nel2. Ilpocreiiiue nokaszaresibHble U JA.1,1.6.1,6.2 2

13
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norapuMuUecKre HEPaBEHCTBA.

Ne6.12,6.34,6.40

39. | YpaBHeHHs M HEpABEHCTBA, CBOJSAIINAECS K TIPOCTEHIITUM 3aMEHOM .1, m1.6.6,Ne6.21 1 1,2
HEH3BECTHOTO.
40. | KontpoJabHas pa6ora Ne2 «Iloka3ateibHble U JorapupmMuueckue 1.1, 1.3.3-6.6 1 2
YPaBHEHHSI M HEPABEHCTBAY
CamocrosiTeibHast padoTa odyuaomuxcs: VcTopust OTKPBITHS TOHSATHS KOPHSI. 14 3
Jloka3zaTenbcTBO CBOMCTB KOpHS. CTENEHb ¢ MPPALMOHATIBHBIM [T0KA3aTEIEM.
CtpaHuilpl UCTOPHUH O Jorapudmax.
Tema 3. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 20
41. | Akcuowmsbl crepeomerpui. [lapaenbHble npsiMble B IPOCTPAHCTBE. J.3, m.1-5,Ne1-3 1 1,2
42. | IIpaktuueckoe 3ansitue Nel3. IlapaiienpHble IpsiMble B IPOCTPAHCTBE. J1.3, m.1-5,Ne16-18 1 2
43. | IapamrenpbHOCTh IPSIMON U TUIOCKOCTH. CKpPENIUBAIONIHECS MPSMBbIC. YTO .3, m.6-9,Ne27 1 1,2
MEXY IPSIMBIMH.
44. | Ilpaktuyeckoe 3ausitue Nel4 .VYron Mexay OpsiMbIMH. J1.3, 1.6-9,Ne29 1 2
45. | IlpakTuyeckoe 3ansitue NelS. Pemenne 3anay Ha B3aumMHOe pacnionoxxenune | /1.3, c¢.18-19, 1 2
IIPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NMPSIMBIMHU. Ne34,35
46. | IlpakTuueckoe 3ansitue NelS. Pemenune 3anay Ha B3aumHoe pacnonoxenune | /1.3, c.18-19, 1 2
IIPSIMBIX B IPOCTPAHCTBE. YTOJI MEXKAY NMPSIMBIMHU. Ne44
47. | IMapamnensHble TIockocTH. CBOMCTBA MapAIIEIBHBIX TIOCKOCTEH. 1.3, m.10,11,Ne48- 1 1,2
50
48. | IlpakTuueckoe 3ansitue Nel6. [Tapamtensabie miockoctu. CBoiCcTBa 1.3, m.10,11,Ne63 1 2
napaJyIeNIbHBIX MJIOCKOCTEH.
49. | IlpakTuueckoe 3ansitie Nel7. Terpasap u mapajiesenue]] 1.3, m.12-14,Ne66- 1 2
3a/1a4y Ha NOCTPOECHUE CEUECHHUH. 68
50. | IpakTuyeckoe 3ansaTHe Nel7. Terparap u napauienenumnes 1.3, m.12-14, 1 2
3a/1a4y Ha NOCTPOECHUE CEUECHHUH. Ne73,74
51. | IlpakTuueckoe 3ansitue Nel8. [TeprieHuKysipHbIC IPSIMBIC B 1.3, m.15-17,.18, 1 2
npoctpaHcTBe. [Ipu3HaK NepHeHAUKYISIPHOCTH IPSIMOU U INIOCKOCTH. Nel21,122
52. | Teopema o MpsIMO¥A, TEPIICHIUKYIISIPHOM K INTOCKOCTH. J1.3, m.18,Ne125 1 1,2
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53. | lIpakTnyeckoe 3ansaTue Nel9. [lepnenaukynsip u HakJIoOHHbIE. PaccTrostHne 1.3, m.19,Nel16- 1 2
OT TOYKH JI0 IUIOCKOCTH. 117
54. | IlpakTnueckoe 3ansitue Nel9. [leprienukynsap u HakJIoHHbIE. PaccTosiHue 1.3, m.19,Ne120 1 2
OT TOYKH JI0 MJIOCKOCTH.
55. | Teopema o Tpex NePHEHANKYISIPAX. YTOI MEXKTY IPSIMOM U IIIOCKOCTBIO. .3, m.19-21, 1 1,2
Ne149,150
56. | IIpakTtuueckoe 3ausitue Ne2(. Teopema o Tpex MepreHAUKYISApPax. Yol .3, m.19-21, 1 2
MEXKy IPSAMOU U INIOCKOCTBIO. Nel52,160
57. | AByrpannslii yroiu. [Ipu3Hak nepneHaUKyJISIPHOCTH JABYX IIIOCKOCTEH. 1,3, m.22-23, 1 1,2
Nel73,174
58. | lIpaktuueckoe 3ansitue Ne21./IByrpannsiii yroia. Ilpusnak 0,3, m1.22-23,Ne176 1 2
NEePIEHANKYISIPHOCTH ABYX IJIOCKOCTEH.
59. | IlapannenpHOe mpoekTHpoBanue. M300paxkeHne mpoCcTpaHCTBEHHBIX (QUTYD. J1,3, ¢.54,Ne206 1 1,2
60. | KoutpoabHas padora Ne3 «IIpsiMble H IVIOCKOCTH B MPOCTPAHCTBE» J.3.m.1-54
CamocrosiTesqibHasi padoTa o0yuarommxcs: Mcropust pa3BUTUS CTEPEOMETPUH. 10 3
[TapannenbHOE TPOEKTUPOBAHUE.
Tema 4. Kom0nnaropuka 12
61. | OcHOBHBIC TOHATHSI KOMOWHATOPUKH J1.2, ¢.38-41 1 1,2
62. | OCHOBHBIC MTOHATHSI KOMOWHATOPUKH J1.2, c.38-41. 1 1,2
63. | [lepecTanoBkH. J.1,mm.1.4 Nel 46, 1 1,2
1.52
64. | IlpakTnyeckoe 3ansaTHe Ne22. [lepecTaHOBKH. JU.1, m.1.4,Nel.53 1 2
65. | Pasmeuienus. .1, m.1.5 Nel.59 1 1,2
66. | IlpakTuueckoe 3ansitue Ne23. PazmenieHus. J.1,m.1.5 Nel.61 1 2
67. | Coueranus. JI.1, 1.1.6, Ne 1.64 1 1,2
68. | IIpakTtuueckoe 3austue Ne24. Coueranusl. .1, m.1.6,Nel.68. 1 2
69. | bunom HeioTona u Tpeyronsnuk Ilackans. J.1, m.2.2Ne 2.17 1 1,2
70. | MpakTnyeckoe 3ansaTHe Ne25. burnom HerotoHa u Tpeyroipauk [lackais. J.1, m.2.2, Ne2.21 1 2
71. | IlpakTuueckoe 3ausitue Ne26. PenieHre KOMOMHATOPHBIX 3324 1.2, c. 42-47 ., 1 2
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Ne2.22
72. | IlpakTudeckoe 3anaTue Ne26. Pemmenne koMOMHATOPHBIX 337124 1.2, c. 42-47. 1 2
No2.25
CamocTosiTeJibHasi padoTa odyuyarnuxcsi: Vicropus pa3BuTHs KOMOMHATOPUKH 6 3
Tema S. KoopanHaThl M BEKTOPHI 16
73. | IlonsTHE BEKTOpa B IPOCTPAHCTBE .3, c. 84-86,Ne320 1 1,2
74. | Ilpaktuyeckoe 3anstue Ne27. IloHsTue BEKTOpa B IPOCTPAHCTBE .3, c. 84-86,Ne321 1 2
75. | CnoxeHre U BEIUMTAHUE BEKTOPOB. Y MHOKCHHE BEKTOPA Ha YHCIIO. J1.3, c. 88-89 1 1,2
KomiuiaHapHbie BEKTOPBI. Ne327-329
76. | Ilpaktuyeckoe 3ansTue No28. CrokeHHE U BBIYUTaHUE BEKTOPOB. 1.3 ¢c.92-93 1 2
YMHOXKEHUE BEKTOpa Ha YKCIIO. Ne335,336
77. | IlpsamoyronbHas cucTeMa KOOPAMHAT B IIPOCTPAHCTBE. .3, ¢.102-103 1 1,2
Ne400
78. | Ilpaxtruueckoe 3arstre Ne29. [IpsMoyroipHas CUCTEMa KOOPIUHAT B 1.3, ¢.102-103 1 2
IIPOCTPAHCTBE. Ne402,409
79. | Ilpaxtuueckoe 3ansitre Ne30. KoopauHaTel BeKTOpAa. 1.3, ¢.103-106, 1 2
Ne411
80. | IIpakruueckoe 3anstue Ne31. KoopauHatsl BekTopa. /1.3, ¢.103-106, 1 2
No413
81. | Ilpaktuueckoe 3ansatue Ne32. [Ipocreiimue 3aqa4n B KOOpAMHATAX. 1.3, ¢c.106-112, 1 2
Ne420,430
82. | Ilpaktuueckoe 3ansatue Ne33. [Ipocreiimue 3aqaun B KOOpAMHATAX. 1.3, ¢c.106-112,, 1 2
Ne431
83. | CkansipHOE IPOU3BEICHUE BEKTOPOB. 1.3, c.112-114, 1 1,2
Ned444
84. | IIpaktuyeckoe 3anstue Ne34. CxansipHOE IPOU3BEIEHUE BEKTOPOB. 1.3, c.112-114, 1 2
Ned446
85. | IIpakTuueckoe 3ansitue Ne35. Pemenrie 3a1a4 Ha KOOpUHATH U BEKTOPHI J1.3, c.116-120, 1 2
Ned48
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86. | IIpakTuueckoe 3ansitue Ne35. Pemenue 3a1a4 Ha KOOPAMHATHI U BEKTOPHI 1.3, ¢c.116-120 1 2
Ned464
87. | YpaBHeHUE OKPYKHOCTH, c(Hepsl, TUIOCKOCTH. .3, c.141, c.115, 1 1,2
Ne453
88. | KonuTpoabHas padora Ne4 «KoopanHaThl M BEKTOPHI B POCTPAHCTBE». [A.3,c.141, c.115 1 2
CamocrosiTesibHast padora o0yuyaromuxcs: JXKu3znb u TBopuectBo P.Jlekapra. 8 3
BekTopHOe 3aaHre NPAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
Tema 6. OCHOBBI TPUTOHOMETPUH 40
89. | Ilonsarue yrina. Paguannast mepa yria. .1, 1n.7.1-7.2, 1 1,2
Ne7.9
90. | Ilpaktuueckoe 3anarue Ne36. [Tonstue yrna. Paguannas mepa yria. A.1,n.7.1-7.2 1 2
7.16,7.17
91. | IIpakTnyeckoe 3ansaTHe Ne37. [lonstue yrina. Paqnannas mepa yria. A.1,n.7.1-7.2 1 2
Ne7.21
92. | IlpakTnyeckoe 3ansaTHe Ne37. [lonstue yrina. Pannannas mepa yria. A.1,n.7.1-7.2 1 2
Ne7.19
93. | Onpenenenue cuHyca 1 KocuHyca yria. OcHoBHble popmynbsl. Dopmynst s | .1, n.7.3-7.4 1 1,2
JIONTOJTHUTEJIBHBIX YTJIOB. Ne7.28-7.31
94. | Ilpaktuyeckoe 3ansaTue Ne38. OcHoBHbIE (popMyIIbl. DOPMYIIBI IS A.1,1n.7.3-7.4 1 2
JIOTIOTHUTEIIBHBIX YIJIOB. Ne7.43-
7.47,7.51,7.59
95. .1, 1n.8.1-8.2 1 1,2
OnpeneneHue TaHreHca U KotaHreHca yria. OCHOBHbIE (POPMYJIbI. N8 4-8.6
96. | Ilpaktuueckoe 3ansTue Ne39. HaxoxieHue TaHTeHca U KOTaHT'€Hca yIia. .1, 1n.8.1-8.2 1 2
Ne8.22 a)-r)
97. | KocuHyc pa3HOCTH U KOCHUHYC CYMMBI JIBYX yIJ10B. @OPMYIIbI TPUBEICHHS. A.1,1.9.1-9.2 1 1,2
Ne9.3-9.5
98. | Ilpaktuueckoe 3anarue Ne4(. KocuHyc pa3HOCTH M KOCHHYC CyMMBI JIBYX A.1,1m.9.1-9.2 1 2
VTJIOB. Ne9.12-9.14
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99. | CuHyc CyMMBI U CHHYC pa3HOCTH IBYX yrioB. Cymma u pa3Hocth cuHycoB u | /1.1, m.9.3-9.4 1,2
KOCHHYCOB. Ne9.27,9.28
100. | ITpaxTuueckoe 3ansitiue Ned1. CHHYC CyMMBI U CHHYC Pa3HOCTH JIByX YTJIOB. A.1,1.9.3-9.4 2
Ne9.35
101. | ®opmymbl s IBOMHBIX U MIOJIOBUHHBIX YTIIOB. A.1,1.9.5-9.6 1,2
Ne9.47-9.49
102. | IlpakTrueckoe 3austie Ne42. @opMyIbl JUst JBOWHBIX M TOJOBUHHBIX yrioB. | JI.1, 1m.9.5-9.6 2
103. | Apkcunyc. ApkkocuHyc. OCHOBHBIE (POPMYJIBI. J.1,n.7.5-7.6, 1,2
Ne7.77-7.79
104. | IIpaxTuueckoe 3anstue Ned3. HaxoxxaeHue yriios. A.1,1m.7.5-7.6 2
J.1,1n.8.3-8.4
105. | Apkranresc. ApkkoranreHc. OCHOBHBIE (DOPMYJIBI. J.1,m.8.3-8.4 1,2
,Ne7.86-7.88
106. | IIpakTuueckoe 3ansaTue Ned4. HaxoxaeHHE yTriioB. .1,n1.8.3-8.4 2
,Ne7.86-7.88
107. | TpakTuyeckoe 3ansTHe Ned5. Dopmynbsl Uil JOMOJTHUTENBHBIX yrinoB. | J[.1, m.9.5 2
PopMyJIbl IPUBEACHHUSL. Ne9.47,9.55
108. | IpakTuyeckoe 3ansitue Ned5, DopMmynbl I JOMOTHUTENBHBIX yrioB. | J[.1,1m.9.5 2
PopMyJIbl IPUBEACHHUSL. Ne9.59
109. | TpuronomeTpudeckre QyHKIIUH YUCIOBOTO apIyMEHTA. .1,1.10.1-10.4 1,2
@Oyukums y=Sinx, y=cosx Ne7.83
110. | IIpakTrueckoe 3austue Ned6. TpuroHomeTprudeckue QyHKIIMHA YUCIOBOTO J.1,1.10.1-10.4 2
aprymenTa. DyHKIHS y=SiNX, y=coSX Nel0.7
111. | TpuronomeTpuueckue GpyHKIUN YUCIOBOTO apryMEHTa. J.1,1.10.1-10.4 1,2
DyHKMA y=tg X , y=Ctgx. Ne7.84
112. | IIpakTrueckoe 3austue Ned7. TpuroHoMmeTpudeckue QyHKIIMHA YUCIOBOTO J.1,1.10.1-10.4 1,2
aprymenTta. @yHkuus y=tg x , y=Ctgx. Nel0.16
113. | IIpocreiiue TPUrOHOMETPUUECKUE YPAaBHEHHS A.1,n.11.1, 2
Nell.3,11.4
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114. | IIpaktuueckoe 3anatue Ne48. [Ipocreiimme TpuronoMmerpuueckue ypasuenus. | J.1, m.11.1, 1 2
Nell.7,11.8
115. | Ilpocreiiniine TPUrOHOMETPUUECKHE YPABHEHUS J.1,n11.1, 1 2
116. | Ilpaktruueckoe 3ansatre Ne49. [Ipocteitmue Tpuronomerpudeckue ypapaenus. | J.1, m.11.1, 1 2
Nell.7,11.8

117. | IlpakTueckoe 3ansitue NeS0. .1, m11.1 1 2
IIpocreiimire TPUrOHOMETPUYECKUE YPABHEHUSL. Nell.5

118. | IpakTnyeckoe 3ausTue NeS0 .1, m11.1,Nel1.2 1 2
[Ipocreiimre TPUrOHOMETPUYECKHE YPABHEHHUSL.

119. | YpaBHeHwHsI, CBOASIINECS K TPOCTEHIIIMM 3aMEHON HEM3BECTHOTO. J.1, m.11.2,Nel1.12 1 1,2

120. | IIpakTrueckoe 3ansaTue Ne51. YpaBHeHUs, CBOAAIIMECS K TIPOCTEHIINM .1, m.11.2,Nel1.13 1 2
3aMEHOM HEM3BECTHOIO.

121. | IlppumMeHeHne OCHOBHBIX TPUTOHOMETPHUECKUX (POPMYJT [Tl peLLICHUS .1, m.11.3 1 1,2
YpPaBHEHUU. Nell.19

122. | TlpaxTuueckoe 3ansTue Ne52. [IpumeHeHne ocHOBHBIX TpuroHomerpuyeckux | .1, m.11.3 1 2
dbopMys i perieHus] ypaBHEHH. Nell.16

123. | OgHOpOIHBIE YpPaBHEHHUS. J.1, m.11.4 Nel1.27 1 1,2

124. | TlpakTrueckoe 3ausTie Ne53. OgHOpOAHBIC YPaBHEHHUS . J.1, m.11.4,Ne11.29 1 2

125. | IpakTyeckoe 3ansaTue NeS4. YpaBHeHUs, CBOJIAIIAECS K TPOCTEHIIIM .1, 1m.11.5-11.6, 1 2
3aMEHOU HEU3BECTHOIO Nell.10

126. | IpakTyeckoe 3ansaTHe NeS4. YpaBHeHUs, CBOIAIIAECS K TPOCTEHIIIM .1, 1m.11.5-11.6, 1 2
3aMEHON HEM3BECTHOTO Nell.8

127. | Tlpaktrueckoe 3anstue Ne55. [Tpocreiimme TpUroHOMETpUIECKHE J.1,m.11.5,Ne11.34 1 2
HEpPaBEHCTBA.

128. | KonuTpoabHasi padora NeS « Tpuronomerpudeckue ypaBHeHUs U H.1,m.7-11 1 2
HEpPaBeHCTBaY.
CamocrosiTeibHasi padoTa odyuyarommxcsi: VicTopusi CTAHOBJICHUS | 20 3

Pa3BUTHA TPUTOHOMCETPHUH. I/IHTCpCCHBIC (I)aKTBI B TPUTOHOMCTPUH.
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Tema 7. DyHKUMHU U TpaduKH 28
129. | Ilonstue dynkuum u e rpaduka. H.1,1.3.1,3.2,4.8, 1 1,2
n.5.3,Ne3.2,3.3
130. | CrenenHas u moka3areiabHast (QYHKITHH. .1,m.3.1,3.2,6.4 1 2
1.5.3,Ne3.17
131. | Jlorapudpmuueckas ¢pyunkiuu. Ee rpaduk u cBoiicTpa. H.1,1.3.1,3.2,4.8, 1 1,2
1.5.3,Ne3.16
132. | Ilpaktuueckoe 3anatue Ne56. Jlorapudmuueckas ¢ynkuuun. Ee rpadpux u | J.1,1m.3.1,3.2, 4.8, 1 2
CBOICTBA. m.5.3,Ne3.18
133. | Dnementapubie ¢yHknuu. CBoiicTBa ¢(yHKIMHA. YeTHOCTh, HEYETHOCTH, | J[.2, m.1.1-1.5, 1 1,2
NEPUOANYHOCTb. Nel.8
134. | Dnementapubie ¢QyHKnuu. CBoiicTBa ¢QyHKIUA. YeTHOCTh, HEYETHOCTH, | J[.2, m.1.1-1.5, 1 1,2
MEPUOIUYHOCTb. Nel.9
135. | Dnemenrtapubie pynkiun. Bo3pacranue, yosiBanue, HyJ M QyHKIIUH. 1.2, 1m.1.1-1.5, 1 1,2
Nel.10
136. | [IpakTnueckoe 3anstue NoS7. Dnementapubsle (yHkiun. Bospacranme, | J1.2, m.1.1-1.5 1 2
yObIBaHUE, HYJIU (YHKIUH. Nel.18
137. | UccnenoBanne ¢(yHKOMA W TOCTpoeHHE WX TpadpukoB snemeHtapHbivu | J[.2, m.1.5,Nel.49 1 1,2
METO/IaMHU.
138. | UccnemoBanne (yHKOMKA W TOCTpPOCHHE X TpapukoB snemeHTapHbIME | J[.2, m.1.5,Nel.50 1 1,2
METO/IaMHU.
139. | MccnenoBanue KBaApaTUYHON QYHKIUH U TOcTpoeHHe e€ rpaduka. J.2, m.1.5,Nel.51 1 1,2
140. | IlpaxTiueckoe 3anstue Ne58. MccnenoBanme kBangpatwanHor ¢yHkmuit u | J[.2, m.1.5,Nel.55 1 2
noctpoeHue e€ rpaduka.
141. | OcHoBHbIE cI0c00ObI MpeoOpa3zoBaHus TpaduKOB. J.2, m.1.6,Nel.58 1 1,2
142. | llpaktuueckoe 3anstue Ne59. OcHoBHBIE crocoObsl  mpeoOpazosanwus | J[.2, m.1.6,Nel.67 1 2
rpaduKoB.
143. | OcHoBHbIE c11OCOOBI Tpeodpa3zoBaHus rpapUKOB. J.2, m.1.6,Nel.58 1 1,2
144. | Tlpaktuueckoe 3aHsitue Ne6(0. OcHoBHBIE cmocoObl  mpeoOpaszoBanumst | J1.2, m.1.6,Nel.67 1 2
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rpaduKOB.
145. | IlpakTu4yeckoe 3ansitue Ne61. 1.2, m.1.6,Ne1.80 1 2
[TocTpoenue u npeodbpazoBaHue rpadukoB QyHKIUH.
146. | IlpakTu4yeckoe 3ansitue Ne61. 1.2, m.1.6Ne1.81 1 2
[Toctpoenue u npeodpazoBaHue rpapukoB QyHKIHI.
147. | OGpartHble PYHKLIHUU. J.2, m.3.1,Ne3.3 1 1,2
148. | IIpakTuueckoe 3ansaTue Ne62. O0patHbie QYHKIHU. J.2, 1.3.1,Ne3.4 1 2
149. | Tpuronomerpuueckue PyHKITHH. J.1, § 10,Ne10.7 1 1,2
150. | IIpakTuueckoe 3ansatue Ne63. Tpuronomerpuueckue GyHKIUH. JI.1, § 10,Ne10.8 1 2
151. | OGparHbIe TPUTOHOMETPHYSCKHE (HYHKIIUU. J.2, 1.3.3,Ne3.15 1 1,2
152. | IlpakTuueckoe 3ansitie Ne64. OOpaTHbIE TPUTOHOMETPUUYECKUE (DYHKIHH. 1.2, 1.3.3,Ne3.16 1 2
153. | I'paduku GyHKIMIA, CoEpKANTIX MOJTYJIH. J.2, 1.1.7,Ne1.80 1 1,2
154. | Ilpaktuueckoe 3anatue Ne 65. 'paduku GyHKIMH, cogepKauX MOTYITH. J.2, 1.1.7,Ne1.80 1 2
155. | IlpakTuueckoe 3ansTie Ne 66. I'paduku QyHKIMHA, cogep Kalx MOIAYIIH. J.2, m.1.7,Nel.80 1 2
156. | KontpoJbHas pa6oTa Ne6 « DyHKINH U TPAPUKH». J.2,1.1-3.1 1 2
CaMmocrosiTeibHasi  padora  oOyuyaromuxcsi:  [Ipumepsl  (QyHKIIMOHAIBHBIX 14 3
3aBHCHUMOCTEH B pEaTbHBIX MPOIIECCAX U SABICHHUIX. ApHUPMETHIECKHE OTepannuy Hal
dyskuusaMu. CroxxHasi QyHKIUS (KOMIO3ZUIUS).
Tema 8. MHOrorpaHHMKH U KpyIJible Teja 36
157. | IlonsiTe MHOTOrpaHHUKA. BBIMyKJIble MHOTOTpaHHUKH. J1.3, ¢.60-69, 1 1,2
Ne219,216
158. | [Ipu3ma. [Tapannenenumnesn. J1.3, ¢.60-69, 1 1,2
Ne217,220
159. | Ilpamoyroneubiii  mapajutenenunen. Ky6. FEro passeprka. Ilmomamm | /1.3, ¢.60-69, 1 1,2
MMOBEPXHOCTEN MTPU3MBL. Ne218,221
160. | IMpakTuueckoe 3ansTre Ne 67. [IpsmoyromeHbli napamrenenunen. Ky6. Ero | 1.3, ¢.60-69 1 2
passeprka. Ilnomany noBEpXHOCTEN IPU3MBIL. Ne222
161. | [upammuyia, mpaBUIbHAS MAPAMUIA U €€ JICMCHTEHI. J1.3, ¢.69-74,Ne223 1 1,2
162. | Ilpaktnueckoe 3aHatue Ne 68. Ilupamupa, mpaBuibHas nupamuaa u ee | JI.3, c.69-74,Ne239 1 2
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SJIEMEHTEL.
163. | Ceuenus ky0Oa, mpu3Mbl W TNHUpPaMUIbl. METOI CIEJOB W IMapauIeIbHBIX 1 1,2
IUIOCKOCTEIA.
164. | Ilpaktuyeckoe 3ansaTue Ne 69. Ceuenus kyOa, Mpu3Mbl U MUpaMubl. Meton 1 1,2
CJICJIOB W MMAPAJIJICIIBHBIX IJIOCKOCTEH.
165. | IpakTnueckoe 3anaTue Ne70. [Toctpoenune ceyeHNii MHOrOrpaHHUKA 1 2
166. | TpakTuyeckoe 3ansaTue Ne70. [ToctpoeHne ceueHUii MHOTOTpaHHUKA 1 2
167. | [IpaBwibHBIC MHOTOTPaHHUKH. VX BHIIBIL. .3, ¢.75-83,Ne240 1 1,2
168. | IlpaBunbHBIC MHOTOTpaHHUKH. WX BUIBI. J1.3, ¢.75-83,Ne240 1 1,2
169. | Humuaap. Ero aneMeHTsI, pa3BepTka. Buabl ceueHui mumuHapa. 1.3, ¢.130-135, 1 1,2
No523,525
170. | Humuaap. Ero anemeHTsI, pa3BepTka. Buabl ceueHnil mumuHapa. 1.3, c.130-135, 1 1,2
No523,525
171. | ITnomamp MOBEPXHOCTH ITUITHH]IPA. 1.3, ¢.130-135, 1 1,2
No527
172. | IIpaktuueckoe 3ansatue Ne 71. [Tnomane MOBEpXHOCTH IIUITHH]IPA. 1.3, ¢.130-135, 1 2
No527
173. | Konyc. Ero anemenTsl, ceuenus. [Lnomans moBepXHOCTH. J1.3, ¢.135-140, 1 1,2
548,552 No
174. | Ilpaktuueckoe 3anatue Ne 72. Konyc. [Tnomans moBepxHOCTH. J1.3, ¢.135-140, 1 2
No560
175. | Coepa. lap. Ux ceuenus. /1.3, ¢.140-152, 1 1,2
No574
176. | IIpaktuueckoe 3ansarue Ne 73. Cepa. llap. x ceuenus. 1.3, c.140-152, 1 2
No584
177. | lIpakTuyeckoe 3ansaTue Ne74. BeruuciieHue miomaay NoBEepXHOCTEH Ted. J1.3, c.152-156, 1 2
Ne590
178. | lIpakTuyeckoe 3ansaTue Ne74. Beruuciienue miomaay NOBEpXHOCTEH TeT. J1.3, c.152-156, 1 2
Ne616
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179. | OO6BEM MPAMOYTOIHHOTO MapaUIeNIenuIe a, Kyoa. .3, c.157-162, 1 1,2
Ne617
180. | IIpakTuueckoe 3amsitre Ne 75. O0BEM mpsMoyroiapHOrO mapamienenurena, | J.3, ¢.157-162, 1 2
KyoOa. No648
181. | IIpakTuueckoe 3amstre Ne 76. OO0BEM mpsMoyroiapHOro mapamienenurena, | J.3, ¢.157-162, 1 2
Ky0a. Ne648
182. | KoutpoJbHas padora Ne7 « MHOrOrpaHHMKHU U KPYIVIbIe TeJIay. 1 2
183. | OO6BEMBI IPAMON MPU3MBI U HIIUHAPA. J1.3, c.162-165, 1 1,2
Ne650
184. | IlpaxTuueckoe 3ansatue Ne 77. O0BEMBI IPSAMOI TPU3MBI U IIWIIMH/IPA. 1.3, ¢.162-165, 1 2
Ne652
185. | OOBEMBI HAKIIOHHOW MTPU3MBI, TUPAMHUJIBI H KOHYCA. 1.3, ¢.165-173, 1 1,2
Ne679
186. | IIpakTuueckoe 3ansartue Ne 78. OOBEMBI HAKIOHHON TpW3MBbI, mupamuasl u | J.3, ¢.165-173 1 2
KOHYCa. No581
187. | O6BEM mapa u IO s ChEPHI. 1.3, ¢.174-180, 1 1,2
No728
188. | [IpakTuueckoe 3ansaTue Ne 79. O0bEM 1apa U mIomaas chepsl. 1.3, ¢.174-180, 1 2
Ne729
189. | [lomoOme Ten. OTHONICHUS TUIOIIAICH MOBepXHOCTEH W 00BeMoB mom00HbBIX | /1.3, ¢.174-180, 1 1,2
TEJL. Ne730
190. | IIpaktuueckoe 3anatue Ne 80. Ilogobume ten. OtHomenust mnomanaen | J.3, c¢.174-180, 1 1,2
MOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJI. Ne741
191. | IpakTuyeckoe 3ansaTue Ne8l. Brruncrnenue o0beMOB TelL. J1.3, ¢.180-182, 1 2
Ne757
192. | IIpakTHyeckoe 3anAaTHE Ne81l. Brruucinenue o6beMOB Tell. 1.3, ¢.180-182 1 2
Ne758
CamocrositenbHass padora oOyuarommxcsi: KoHnueckue cedeHMs M HX 18 3

IMPUMCHCHHUC B TCXHHUKC. HpaBI/IHLHBIe W MOJYIIPABUJIBbHBIC MHOT'OI'PAHHHUKH.
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[Tomo6ue Ten. OTHOIICHUS TUIOMIAIEH MOBEPXHOCTEH M 0OBEMOB TOIOOHBIX
TEJL

Tema 9. Hayajia MaTeMaTH4eCKOr0 aHAJIN3a 6
193. | IlonsTHe npenena mocae 0BaTEIbHOCTH. J.1,1.4.3-4.4 1 1,2
194. | IlpakTrueckoe 3ansTie Ne82. Brrunciienue npenesnoB GyHKIUH. .1, 1.4.3-4.4, 1 2
Ne4.6
195. | llonstre npousBoaHOM. Ee pu3ndeckuii 1 MeXaHMYECKHIA CMBICTI. J.2, 1.4.1,Ne4.7 1 1,2
196. | 'eomeTpruyecKUii CMBICI IPOU3BOIHOM. J.2, m.4.1,Ne4.8 1 1,2
197. | IIpousBonHbIe 3neMEeHTapHBIX QyHKIMA. Tabmauia mpou3BOIHBIX. J.2,1.4.5,¢.103- 1 1,2
107, Ne420
198. | [Ipaktuueckoe 3anarue Ne 84. [Ipous3BoaHBIE AI€MEHTAPHBIX (PYHKIIHHA. .2, 1.4.5,c.103- 1 2
107,Ne 4.33
CamocrtositenbHas padora o0y4yaromuxcsa: OU3nueckuii 1 reOMeTpUUECKUN 4 3
CMBICJT TPOU3BOJHOM.
96
Bceero 3a 2 cemecTp
Bcero 3a rog 198

Jli1st XapaKTepUCTUKN YPOBHSI OCBOCHHS yUeOHOTO MaTepralia UCIIOJIb3YIOTCS CIeIyIoIne 0003HaYCHUS:
1-o3naxomumenvuulil (y3Hasanue paree uzyueHHbIX 00bEKMOS, C8OUCMEB)

2- penpodykmueHslil ( 8bINOIHEHUE 0esMeIbHOCIU N0 00paA3yy, UHCMPYKYUU UTU OO PYKOBOOCHBOM)
3-npodykmusHblil ( RIGHUPOBAHUE U CAMOCMOAMENbHOE 8bINOHEHUE 0esMeNbHOCIU, peuleHie NPOOIeMHbIX 3A0ay)
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3. YCJIOBUS PEAJIM3AIIMA TTPOT'PAMMBI YUYEBHOM JUCIIUILINHBI

3.1. TpeGoBaHus K MUHUMAJBHOMY MAaTePHUAJIbHO-TEXHUYECKOMY O0ecneYeHNI0
Peanuzanus nporpamMmsl yueOHOW TUCIUIUIMHBI TpeOyeT HaIM4Ms y4eOHOro KaOuHeTa.
O6opynoBanue yaeOHOT0 KaOMHETA: MTOCAI0YHBIC MECTa IO KOJTMYECTBY 00yJarOIIUXCs;

pabouee MecTo MpernoaaBaTes; J0CKa ayIuTOPHAs; pa3laTOYHbIN MaTepuall.
TexHuueckue cpeAcTBa 00yUeHHUs: MePCOHATBHBIA KOMITBIOTED.

3.2. UnopmanuonHoe odecnevyenne 00ydeHust

Ilepeyenn PeKOMEeHyeMBIX y4eOHBIX U31aHUi, HNuTepHer-pecypcos,
JAOTMOJIHUTEJIbHOM JINTEPATYPhI
OCHOBHBIE UCTOYHUKH:
1. bammvakoB M. WM. Marematuka: y4de0. I CTyA. YUIPESKISHHA cpeld. Mpod.
oOpa3zoBanus/M. 1. bammakos. — M.: M3natenbckuit ieHTp «Akagemus», 2019. — 256 c.
2. I'puropnes C. I'. MaTtemaTuka: yueOHUK AJIs CTYJCHTOB YUPEKACHUN CPETHETO
npodeccuonanproro oopazosanus / C. I'. I'puropses, C. B. UBonruna; mox pex. npod. B. A.
I'yceBa. — 12-e uzn., crep. — M.: U3natensckuii nom "Axkanemus", 2016. — 414 c.
3. bammakoB M. 1. Maremaruka [Tekcr]: kaura s npernogaatens / M. M. bammakos. —
M.: Uznarennckuii ientp Axanemus, 2014. — 224 c.
4. AnmmnatoB A. B. Martematuka [ DneKkTpoHHBIH pecypce]: yuebHoe nocobue mis CI1IO / A. B.
AnmaroB. — 2-¢ m31. — CapatoB: [IpodobpazoBanue, At [Tu Op Memua, 2019. — 162 c. — URL:
http://www.iprbookshop.ru/80328.html
5. l'opromikun A. I1. Marematuka [ DnekTpoHHbIN pecypc]: yaeOHoe mocobue / A. T1.
[Nopromikun; mox penakiueit M. 1. Bogunuapa. — Caparos: Aii [Tu Op Menua, 2019. — 824 c.
URL: http://www.iprbookshop.ru/83654.html
6. KouetkoBa 1. A. Marematuka. [IpakTukym [ DIeKTpOHHBIN pecypc]: yaeObHoe mocooue / U.
A. Kouetkosa, XK. 1. Tumomixo, C. JI. Cenesenb. — Munck: PeciyOnmKkaHCKHit HHCTUTYT
npodeccuonanbHoro oopazosanus (PUIIO), 2018. — 505 ¢c. ~URL:
http://www.iprbookshop.ru/84874.html
7. MatBeeBa T. A. MartemaTuka [ 91eKTpoHHBIH pecypce]: yue6Hoe nmocobue aiis CIIO / T. A.
Martseena, H. I'. PeixkoBa, JI. B. [lleBenesa; nox penakiueit 1. B. Anexcannposa. — 2-e U3,
— Caparos, Exarepun0ypr: [IpogoGpazoBanue, Ypanbckuil ¢penepanbubiii ynusepcuret, 2019.
— 215 ¢. — URL.: http://www.iprbookshop.ru/87821.html

JIonOJMHUTENbHBIE UCTOYHUKH:
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4. KOHTPOJIb Yl OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHMIIIAHBI

KoHTposnb u  oneHka

pE3yJIbTaTOB

OCBOCHHA  AHMCHUIIIIMHBI

TAaKKXC IIPOBCPKU BBITIOJIHCHUS O6y‘{aI'OI_]_II/IMI/ICH CaMOCTOATCIbHBIX pa60T.

PesyabTaTsl 00yyeHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yJibTaToB

1

2

Ymvenusn:

BBITIOJIHATE apu(pMETUYECKHE ACUCTBUS HaJ
YHUCllaMU, CcOYeTas YCTHble M MHCbMEHHBIE
HpI/IeMI)I; HaXOIUTb HpI/I6JII/I)K€HHI>Ie 3HAYCHUA

BEIMYMH W  TOTPEIIHOCTel  BBIYMCIECHUM;
CpaBHUBATh YHCIIOBHIE BRIPAKECHUS;

HaXOJUTh  3HAYCHUS  KOPHS,  CTEIEHH,
jorapudma, TPUTOHOMETPUUECKUX
BBIDOKCHUH  HAa  OCHOBE  ONpEHCIICHHS,
UCTIONB3YS npu HEOOXOIMMOCTH

MHCTPYMEHTAJIbHBIE CPEICTBA; I10Jb30BATHCS
NPUOIMKEHHOW OLEHKOW TMPH MPaKTUYECKUX

pacuerax;
BBIIOJHATh  NpeoOpa3oBaHMsl  BBIPAXKEHU,
OPUMEHATh  (OPMYJbI,  CBS3aHHBIE  CO
CBOMCTBaMH CTEIICHEH, aorapu@mos,
TPUTOHOMETPUUYECKHUX (PYHKINH;

pemiatb  pallMOHAJBHBIE, HPpPALMOHAIBHBIE,
[I0Ka3aTelIbHBIC, TPUTOHOMETPUYECKUE,

norapug-MHYECKe ypaBHEHHs, HEPaBEHCTBA U
CHCTEMBI;

COCTAaBIISITh W pemiarh
HEpaBEHCTBA, CBA3BIBAIOLINE
BEJIMYMHBI B TEKCTOBBIX 33J1auax;

BBIUUCIIATh 3HAUE€HUE (PYHKLIUH 10 33JaHHOMY
3HAYCHHWI0  apryMeHTa TpU  Pa3IHYHBIX
cnocobax 3amaHud (QYHKIUH;, ONPEACTATH
OCHOBHBIE CBOWCTBAa YHCIOBBIX (YHKIIHH,
WUTIOCTPUPOBATh UX Ha rpaduKax; CTPOUTH

ypaBHEHUSI U
HEU3BECTHBIE

rpaduku M3yUYEHHBIX GbyHKIHH,
WUIIOCTPUPOBAaTh 1O TpaduKy CBOICTBa
AJIEMEHTAPHBIX  (YHKIMWA;  HMCIIOJIB30BaTh

noHATHE (DYHKIUU N7 ONMUCAHHWS U aHAIM3a
3aBUCUMOCTEH BEJINYHH;
HaXOIUTh  IPOU3BOJHBIC
byHKIMH;

WCIOJIb30BaTh TMPOU3BOAHYIO MJsl U3YUYCHUS
CBOMCTB (DYHKITMI ¥ TOCTPOCHHUS TPa(UKOB,;
MPUMEHSITh MTPOU3BOIHYIO JUUISl PEIICHUS 33129
MPUKJIAJHOTO XapakTepa Ha HaXOXKICHHE

QJICMCHTAPHBIX

BBITIOJIHSICT apu(METHYECKUE JEHCTBHS Hal
YUCJIAMH, COYETass YCTHbIE M MHCbMEHHbBIC
MIPUEMBI; HAXOIUT NPHUOJIMIKEHHBIC 3HAYCHUS
BEJIMYMH M  TOTPEIIHOCTEH  BBIYMCIICHUM;
CPaBHMBAET YUCIIOBBIC BBIPAYKEHHUS;

YMEHHUE HaXOJUTh 3HAYEHUS] KOPHS, CTEICHH,
norapudmMa, TPUTOHOMETPUUYECKHUX BBIPAKECHUI
Ha OCHOBE OIpEICIECHUs, HCHOJIb3Yyd IpHU
HEO0OXOIMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA;

MOJIB3YeTCS  MPUOIMKEHHOM  OIEHKOW B
IIPAKTUYECKHUX PACUETAX;

BBITIOJIHSACT ~ TPeoOpa3oBaHMsl  BBIPAKEHHIA,
npuMeHsier  GopMyJbl,  CBA3aHHBIE  CO
CBOMCTBaMH CTEIICHEH, J0rapugmoB,
TPUTOHOMETPUUYECKUX (YHKIINH;

YMEHHE peularb palHdoHaNbHbBIE, Hppalu-
OHAJIbHBIE, MIOKAa3aTeJIbHbIE, TPUTOHOMETPUYEC-
KHe, aorapudmuyueckne YpaBHEHUS,

HEPaBEHCTBA U CUCTEMBI;

YMEHHE COCTaBJIATH M PEIIaTh YPaBHEHUS W
HEPAaBEHCTBA, CBA3BIBAIOLIME  HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX 33]1a4ax;

BBIYUCIISET 3HAUeHUE (QYHKIMU 10 33JaHHOMY

3HAQUYEHHUIO  apryMeHTa Ipu  Pa3iudHbIX
crnocobax 3aaaHusi (QYyHKUUH; ONpeaenser
OCHOBHBIE CBOMCTBAa YHCJIOBBIX (PYHKIMH,

WITIOCTPUPOBAaHUE WX Ha rpaduKkax; yMEHHE
CTPOUTh TpadUKU M3YYEHHBIX (DYHKUIMH,
WITIOCTPUPOBaTh 1O  TpauKy CBOICTBa
AIIEMEHTApHBIX (PYHKIIHI; UCTIOJIb3YET OHSITHE
GyHKUMM A7 ONMCaHUS M aHauu3a
3aBHCHUMOCTCH BEIIUYHH,
HaXOAUT IIPOU3BOIHBIE
byHKIHIA,

YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO  JJIs
W3y4YeHUs CBOWCTB (PYHKIUHA W TIOCTPOCHUS
rpauKoB;

IIPUMEHSET MPOU3BOJHYIO [l pELICHUs 3a4ad
INPUKIAJHOTO XapakTepa Ha HaX0XJIECHUE
HauOO0JIbIIET0 U HAMMEHbIIETO 3HAYCHHUS,;

9JICMCHTApPHBIX

OCYHICCTBIIACTCA
IIpCrIoaaBaTCjicM B IIPOLCCCC IIPOBCACHUA ITPAKTUYCCKUX SaHﬂTHﬁ, KOHTPOJIbHBIX pa60T, a




HanOOJIBIIIETO ¥ HANMEHBILIETO 3HAYCHHS;
BBIYUCIISITh B IPOCTEUIINX CIYyYasiX MJIOMIAIN
1 00BEMBI C HCTIOIB30BAaHUEM OIPEEIEHHOTO
WHTErpaa;

pemaTh MpocTeiie KOMOWHATOPHBIE 3aJaun
METOA0M nepedopa, a TaKXKe c
MCTIOJIb30BAHUEM U3BECTHBIX (POPMYIT;
BBIYUCIISTh B MPOCTEUIINX CiIyvasx
BEPOSTHOCTH COOBITUH Ha OCHOBE IIOJCUETa
YHUCJIa UCXO/IOB;

pacrmo3HaBaTb Ha 4YEpTEXKaxX U MOAEIAX
MPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCHTD
TpEXMEpHbIE OOBEKTBI C HX OINHUCAHUSIMH,
H300paKeHUSIMU;

OIHCHIBATh B3aUMHOE DPACIIOJIOKEHHUE MPSIMBIX
u IJIOCKOCTEN B IIPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJIEHHS 00 3TOM
PaCIOJIOKEHUU;

apryMEeHTHPOBATh CBOU CYKJEHHUS O B3aUMHOM
PacroJOKEHUU TMPOCTPAHCTBEHHBIX  (UTYD;
n300pakaTb OCHOBHBIE MHOTOTPaHHUKH U
KpyIJIble Tela; BBIIOJHATh YEPTEXKU IO
YCIIOBUSIM 33]1a4;

pemiath IUIAHUMETPUYECKHE M MPOCTEHIINE
CTEpEOMETPUYECKHE 3a7aud Ha HaXOXJACHUE

T€OMETPUUYECKUX BENWYHH (IAJIMH, YIJIOB,
riomasei, o0beMoB);
HCIIOIL30BaTh npu pelieHun

CTEpEOMETPUYECKHX 3a/1a4 TUIAHUMETPUUECKUE
(bakThl ¥ METOABI; MPOBOJIUTH JJOKA3aTEIbHbIC
paccyX/1eHUs B X0JI€ pELIeHHMs 3a/1a4;
BBIUUCIIATh JIMHEWHBIE 3JEMEHTHI U YTIJbl B
MIPOCTPAHCTBEHHBIX KOHPUTYpaLUsIX, 0ObEMBI
U IUIOIIAHN MTOBEPXHOCTEN NMPOCTPAaHCTBEHHBIX
Te;

IIPUMEHSTh KOOPIMHATHO-BEKTOPHBIA METOJ
JUI BBIYMCIICHUS OTHOLIEHUHM, PACCTOSHUU M

YIJIOB;
3HaHuqa:
3HAQUEHHE  MATEeMaTUYECKOM  HayKu  JUIs
perieHust 3a1ad, BO3HHUKAIOIMIHUX B TEOPUU U
MPaKTHUKE;

LIUPOTY U B TO K€ BPEMS OIPAaHUYECHHOCTH
NPUMEHEHHUSI MaTeMaTU4eCKUX METOJ0B K
aQHAIM3y W HCCICJOBAaHUIO IIPOLECCOB H
SBJICHUI B IPUPOJIE U OOILECTBE;

3HAYCHUE NPAKTUKHU U BOIIPOCOB,
BO3HHMKAOIIUX B caMoil MaTeMaTHuKe JJISL
(OpPMUPOBaHHUS U PA3BUTHUS MATEMaTHICCKON
HAayKHW; UCTOPUIO PA3BUTHUA TTOHATUA YKUCJIA,

YMEHHE BBIYHCIISTH B IPOCTEHUININX CITydasx
IUIOMIAIM U 00BEMBI C UCTIOIb30BAaHHEM
OTIpEe/ICIEHHOTO HHTETpaa;

pelaeT mpocreinme KOMOUHATOPHBIE 3ajadu
METOI0M nepebopa, a TaKXKe c
MCIIOJIb30BaHUEM M3BECTHBIX (HOPMYII;
BBIYHCIISET B MPOCTEHTITIX CITyJasix
BEPOATHOCTH COOBITUH Ha OCHOBE MOJCuUeTa
YHCIIa KCXOJIOB;

YMEHHE pacro3HaBaTh Ha YepTexax U MOJEIIX

MPOCTPAHCTBEHHEIC bopMsr, COOTHOCHUT
TPEXMEpHbIE OOBEKTBI C WX ONHCAHUSIMH,
M300paKCHUSIMU;

OIIMCBIBACT B3dWMMHOC PACIIOJOKCHHUC IIPAMBIX
Y IUIOCKOCTEN B MPOCTPAHCTBE, APTYMEHTUPYET
CBOHU CYKIACHUA 06 9TOM PACIIOJIOKCHUMH,
YMEHHE apryMEHTHPOBATh CBOM CYXXKICHHUSI O
B3aMMHOM PACIIOJIOKCHHU ITPOCTPAHCTBCHHBIX
uryp;

YMCHUC I/1306pa)KaTb OCHOBHBIC
MHOT'OTPpaHHUKH W KPYTIIBIC TECJa; BBIMOJIHACT
YCPTECIKU 110 YCIOBHUAM 3a1a4,

YMCHUC peliaTtb INTAHUMCTPHUICCKUC 158
HpOCTGfIH.IPIC CTCPCOMECTPUYCCKHUEC 3ada4drd Ha
HAaXO0XXIACHUC T'COMETPUUCCKUX BCIIMYUH ()IJ'II/IH,
VTJIOB, IJIONIa/IeH, 00BEMOB);

HCIIOJIB3YCT IMPU PCIICHHUU CTCPCOMETPUUCCKHUX
3aa4 IUIAHUMCTPUYCCKUC q)aKTBI U MCTOABI,
YMCHUEC IMPOBOIHTH J0Ka3aTCJIbHBIC
pacCyxKACHUSA B XOAC pCHICHUSA 3a/1a4,
BBIYHUCISIET JWHEUHBIE DJIEMEHTHI U yribl B
MMPOCTPAHCTBCHHBIX KOH(I)I/IpraLII/IHX, O6’L6MBI
" 1Jiomaau HOBerHOCTefI MMPOCTPAHCTBCHHBIX
TEI;

MMPUMCHACT KOOp)IHH&THO-BGKTOpHBIfI METOL
JJIA BBIYHUCIICHUSA OTHOH_ICHI/II\/'I, paCCTOHHI/Iﬁ n
YIJIOB;

HOHUMAaHHE 3HAYEHUSI MaTeMAaTUYECKON HAaYyKH
AJI pCUICHUA 3a/1a4, BOSBHUKAIOIINX B TCOPUH U

NPaKTUKE;
[IOHUMaHWe WIMPOTBI U B TO K€ BpeMs
OTrpaHUYEHHOCTHU IPUMEHEHHS
MaTeMaTUYeCKUX METOJI0OB K aHaluzy U

WCCIICIOBAHUIO TPOIECCOB M  SBICHUH B
MIPUPO/IE U OOIIECTBE;

IIOHMMAHNUC 3HAYCHUA HpaKTI/IKI/I nu BOHpOCOB,
BO3HHUKAIOIIKMX B CAMOI MaTeMaTHKE IS
(dbopMHpOBaHUS U PA3BUTHS MaTEMAaTUYECKOM
HAYKHW; HICTOPHH PA3BUTHS TIOHATHS YHCIIA,

CO31aHuA MaTCMAaTHYCCKOI'0O aHajin3a,




CO3/IaHMsI MaTEeMaTHYECKOTO aHAIN3a,
BO3HUKHOBCHUS U Pa3BUTHSI TCOMETPHH;
YHHUBEPCAIbHBIN XapaKkTep 3aKOHOB JIOTHKH
MaTeMaTHYEeCKUX PacCyKICHUM, X
MPUMEHUMOCTH BO BCEX 00JIaCTsIX
YEJIOBEYECKOM eITeIbHOCTH; BEPOSTHOCTHBIH
XapakTep pa3IMYHbIX POLIECCOB
OKPY’KaIOIIEero MUpa.

BO3HUKHOBEHUS U Pa3BUTHSI TEOMETPUH;
3HAaHHE YHUBEPCAIBHOIO XapaKTepa 3aKOHOB
JIOTUKHA MaTEMaTHUYECKUX PaCcCyKICHUH, UX
IPUMEHUMOCTb BO BCEX 00J1aCTAX
YEJI0BEYECKOU JIEATEIbHOCTH; 3HAHNE
BEPOATHOCTHOI'O XapaKTepa pa3In4HbIX
IIPOLIECCOB OKPYKAIOLIETO MUpa.
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