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1. MACITOPT PABOYEH IMTPOTPAMMBI YYEBHOM JUCILIAILIMHBI
MATEMATHKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A; TEOMETPUSI.

1.1. Ob6nacTh npuMeHEHHS] IPOrPAMMBI:
[Iporpamma obureo6paszoBaTenbHOM yuebHOM aucuuminHa «MareMaruka: aarebpa u
Havajla MaTeMaTU4eCKOro aHalK3a; TeOMEeTpH» MpeiHa3HaYeHa )i H3YUeH s
MaTeMaTHKH B IPO(ECCHOHANbHBIX 00pa3zoBaTebHbIX opranusanusx CIIO,
peanu3yroumx 00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero obiero o6pazoBaHus B
npeJiesiaX OCBOSHUS OCHOBHOM MPO(ECCHOHANIBHOM 00pa30BaTeIbHOM MPOrpaMMB]
CIIO na 6a3e ocroBHOro0 06111er0 06pazoBanus 1o crenuansrocT CIIO
TEXHUYECKOI0 IpopuIs

09.02.03 «ITporpaMMipoBaHyie B KOMIBLIOTEPHBIX CHCTEMAX).

1.2. MecTo y4e0HOl JUCHUNINHBI B CTPYKTYpPe OCHOBHOM NpogeccHOHANbHOI
00pa3oBaTe/bHOH NPOrpaMMBbi:

Ydebnas nucuuniraa «MatemaTnka: anre6pa u Hauyaaa MaTeMaTHYECKOTO aHaNH3a,
FEOMETPHS» ABJISETCs Y4eOHBIM IPEAMETOM 00s3aTeNbHON NPpeIMETHON 061acTH
«Maremarnka u nadopmarukay ®I'OC cpearero 061ero 06pa3oBanus.

Yuebnas nucnunmuna «Matemaruka: anreOpa 1 Hayana MaTeMaTHIECKOTO aHaI3a;
reoMeTpus» u3ydaeTcs B 00meodpa3oBarenbHoM nukie yaedroro mnana OITOIT
CITO Ha Gase ocHOBHOro 0611Er0 06pPa30BaHKs U ABJISETCS NPOGHILHOMN
JVCLUTUTAHOM.

1.3. Ilenn u 3agaun yueOHOH AHCUHILVIMHBI — TpeGoBaHHS K pe3yJibTaTam
OCBOEHHS Y4eOHOH JUCHHIIHHBI:

Coznepxanye MPOrpaMMBbl HAIIPABIIEHO HA IOCTHKEHHUE CJICAYIONIUX LeJIei:

. obecrieuenne cpOPMAPOBAHHOCTH MPECTABICHHI O COLMATBHBIX,
KyJIbTYPHBIX H HCTOPUYECKHUX (aKTOpaxX CTAHOBJIEHHSA MaTEMAaTUKH;

. oﬁecpeqeﬂue C(hOpMHPOBAHHOCTH JIOTHYECKOT0, AITOPUTMHUYECKOTO 1
MaTeMaTUYECKOTO MBIIILICHHUS;

. 06ec.FequHe CHOPMHUPOBAHHOCTH YMEHNUI IIPUMEHSTH IOJIyYeHHBIE 3HAHUS
NP PEILIeHUH Pa3IuyHbIX 33/1a4;

. obecreyenne chOPMIPOBAHHOCTH NPEICTABIIEHUH O MaTEMATHKE KaK YacTH

| v
001IeYeI0BEYECKOH Ky IbTyPbI, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIOIIEM
ONMUCBIBAThL ¥ M3y4aTh peajbHble MPOIECCH] U SIBICHUS.

|
OcBoenne conepkanus yuyeOHOMN MUCIUTIIMHBI 00€CTICYNBAET HOCTHIKEHHE
CTYy/IEHTAMH CIIelyIOLIUX Pe3yJdbTATOB:

. JIMYHOCTHBIX:

— C(OPMUPOBAHHOCTH MPEJICTABJICHHH O MATEMATUKE KaK YHUBEPCAILHOM
A3bIKE HAYKH, CPEICTBE MOJEIIMPOBAHUS SIBIIEHUM U TIPOLIECCOB, UIEAX U METO[aX
MaTeMaTUKH;

— NOHUMaHHUe 3HAYUMOCTH MAaTeMaTHKH IS HAYYHO-TEXHHUECKOTO
mporpecca, chopMUPOBAaHHOCTh OTHOLIEHHS K MaTeMaTHKe KaK K 4acTH



00LIeueI0BEYeCKON KyIbTYPhl Yepe3 3HAKOMCTBO C HCTOpHEid pasBUTHSI
MaTeMaTHUKH, BOIIONKUENH MaTeMaTHIYECKIX HIEH;

— PasBUTHE JOrHYECKOr0 MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHHS,
ANTOPUTMHYECKOH KYJILTYPBI, KPHTUYHOCTH MBIILUIEHHS HA YPOBHE, HEOOXOAUMOM
Juist Oy ymiei npodeccHoHanbHON JesSTeNbHOCTH, Ul IPOJOIDKEHHS 00pa3oBaHus
¥ caMmoo0pa30BaHus;

— OBJIAJICHHE MaTeMaTU4YE€CKUMU 3HAaHUAMH U YMEHUSIMH, HEOOXOIMMBIMH B
[I0BCE/IHEBHOM JKU3HM, JIJISI OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYUHBIX
JMCLATIIMH U JUCHUIUIH PO ECCHOHAILHOTO IUKIIA, IS TTOIYYeH s
00pa3oBaHus B 00/1aCTSIX, He TPeOYIOUIMX YIiyOIeHHONH MaTeMaTH4ecKoi
[IOJITOTOBKH;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE
camM000pa30BaHHIO, HA IPOTHKEHHH BCEH XKHU3HH; CO3HATEILHOE OTHOLIEHHE K
HelpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCHEITHOW NPO(heCCHOHAIBHON 1
OOIIECTBEHHOM NEeSTENLHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSTEILHONM TBOPUYECKOM 1
OTBETCTBEHHOM JAESATEIHLHOCTH,

— TOTOBHOCTH K KOJUIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeIbHOM, 00IIECTBEHHO IOJIE3HOM, y4eOHO-ICCIIeN0BaTEIbCKOI,
IIPOEKTHOH U JAPYIUX BHUIAX JI€ATEIHLHOCTH;

— OTHOIIEHHE K NPO(eCcCUOHATBHOMN JeATeIbHOCTH KaK BO3MOKHOCTH
y4acTHsl B PEIICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOLIeHAN OHAIBHBIX TTPOOJIEM;

. METAMpPeIMETHBIX:

— YMEHHE CaMOCTOATENIBHO ONPE/IeNATh ey AeATEIBHOCTH U COCTABIIATh
NJTaHbI AESTEIbHOCTH; CAMOCTOATEIBHO OCYLIECTBIISATh, KOHTPOJHPOBATH U
KOPPEKTHPOBATH IS TENIbHOCTh; HCIIOIB30BATh BCE BO3MOKHBIE PECYPChI JUIs
AOCTHXKEHH S MOCTABJICHHBIX LleJIel ¥ peanu3aliy IaHOB JesITeIbHOCTH;
BLIOMPATH j;fCl'IeIJIHBIe CTpaTeruy B Pa3IMYHbIX CUTYAIHsX;

— YMEeHHue MPOIYyKTHBHO OOLIATHCS U B3aUMO/IEHCTBOBATH B IpoOLEcce
COBMECTHOH eATEBHOCTH, yUHTHIBATh NO3UIMK JIPYTHX YIACTHHKOB
ASTeIIbHOCTH, (G (HEKTHBHO pa3perarh KOH(IUKTHI;

= Bnaﬁenue HABBIKAMH I103HABATENIbHOU, YUeOHO-UCCIEN0BATENLCKON 1
TIPOCKTHOM | AeATEIbHOCTH, HABBIKAMH Pa3pelieHus IpodiieM; criocobHOCTb U
FOTOBHOCTE K CAMOCTOSTEIBHOMY ITOMCKY METO/IOB PElIeHWs MPAKTHYECKHX 3a/a4,
MPUMEHEHHIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

— TOTOBHOCTb U CIOCOOHOCTB K CAMOCTOSITENIbHOM MH(POPMALMOHHO-
[TO3HABATEIIbHOW JAEATEILHOCTH, BKIIIOYAs YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX
MCTOYHMKAX UH(OPMALUK, KPUTHUECKU OLIEHUBATH ¥ HHTEPIPETHPOBATH
MH(POPMAITHIO, TOTYYAEMYIO U3 Pa3IMUHBIX HCTOYHHUKOB;

— BJIQZICHUE SA3BIKOBBIMH CPEICTBAMU: YMEHHUE SICHO, JIOTMYHO U TOUYHO
U3J1araTh CBOIO TOYKY 3pEHMS, UCII0JIb30BATh aIeKBATHBIE S3bIKOBBIE CPE/ICTBA;

— BIIaJICHUE HABBIKAMU 1103HABATEILHOM ped)IeKCHH KaK 0CO3HAHMS
COBEpIIAeMBbIX JEHCTBHIl ¥ MBICIUTENBHBIX IIPOIECCOB, UX PE3YJIHTATOB U
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OCHOBAHUM, 'PaHUIL] CBOETO 3HAHUA M HE3HAHUS, HOBBIX I103HABATE/ILHLIX 33/1a4 U
CPEACTB JJIs UX JOCTUKEHHUS,;

— LeNeYCTPEMIIEHHOCTb B MOMCKAX U MPUHITUY PELLECHUN,
COO0pA3MTENBLHOCTD ¥ HHTYULIHS, PA3BUTOCT MPOCTPAHCTBEHHBIX IIPEICTABIICHHM;
CIIOCOOHOCTH BOCIIPUHUMATH KPacoTy U TapMOHUIO MUPa;

*  TpEeIMEeTHbIX:

— ¢hOpMUPOBAHHOCTH MIPEACTABICHUI 0 MAaTEMaTUKE KaK YaCTH MHPOBOM
KYJIBTYPBl B MECTE MaTEMATUKK B COBPEMEHHOH IMBUIM3ALINH, CIIOCO0aX
ONUCAHUS SBJIECHUN PeaibHOrO MUpa Ha MaTeMaTUHYECKOM SI3bIKE;

—  c(OpMHPOBAHHOCTH NPEACTABICHUN O MATEMATHIECKUX MMOHATHAAX KaK
BaYKHEHUIIIMX MAaTEMATUYECKUX MOJIEJISIX, TO3BOJISIFOLIUX ONKUCHIBATh U U3y4YaTh
pa3HbIe MPOLECCH! U ABICHUS; IOHUMAHKE BO3MOKHOCTH aKCHOMATHYECKOTO
MOCTPOEHHUS] MATEeMATHYeCKIX TEOPHii;

— BIIaJIeHUEe METOJIaMHU J10Ka3aTelIbCTB U AJITOPUTMOB PEILECHUS, YMEHHE UX
[IPUMEHSTh, IPOBOAUTH 10KAa3aTeIbHbIE PACCyK/IEHHUS B X0/l pelleHus 3a/1a4,

— BIIaJIEHHE CTaHJAPTHBIMU MPHEMaMU PEIICHUS palliOHAIbHBIX U
HppallMOHATbHBIX, TOKa3aTeIbHBIX, CTEIEHHBIX, TPUTOHOMETPHYECKUX YPaBHEHHU
1 HEpaBEHCTB, UX CUCTEM; UCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX [IpOrpaMm, B
TOM YHUCIIE JJIsl IOUCKA MYTU PEIeHUs U WILTIOCTPAlluy pPelleHls] ypaBHEHUH 1
HEPaBEHCTB;

— ¢(OpMUPOBAHHOCTH NPECTABIEHUH 00 OCHOBHBIX ITOHATHUSX
MaTEMaTU4YEeCKOr0 aHallk3a U UX CBOMCTBAX, BIAJICHUE YMEHHUEM XapaKTepH30BaTh
MoBeeHue (PYHKIU, UCIIOJIb30BAHNE TTOJTyYeHHBIX 3HAHUH /11 OTIUCAHUSL U
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEN;

— BIIaJJleHHe OCHOBHBIMH IMOHSATUSMH O TJIOCKUX ¥ MPOCTPAHCTBEHHBIX
PEOMETPHYECKHX (urypax, ux ocCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTb YMEHHS
pacnomaaan reoMeTpruueckue GUrypsl Ha yeprexax, MOJACNIIX U B peabHOM
MUpe; MpUMEHEeHHe H3yUeHHbBIX CBOUCTB reOMeTpHUecKuX (Guryp u Gopmyi s
peLeHus r!eome'rpnqecmx 3a/1a4 U 3a0a4 C MPaKTUYECKUM COAEPIKaHUEM;

~  ¢pOpPMHUPOBAHHOCT MPEACTABJIEHHH O MPOIECCaX U ABJIEHHAX, MMEIOIIHX
BEPOSTHOCTHBI XapaKTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHPE,
OCHOBHbIXiHOHHTI-‘ISIX 3JIEeMEHTApPHON TEOPUH BEPOSTHOCTEH; YMEHUIT HAXOIUTh U
OLICHUBATH BEPOSITHOCTH HACTYTJIEHUSA COOBITHH B IPOCTEHINIUX MPAKTHUECKUX
CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKHU CIy4aifHbIX BEJIMYNH,

— BJIa[ICHUE HaBbIKAMH MCIOJIb30BAHMS I'OTOBBIX KOMITBIOTEPHBIX IPOTPaMM
[IpH peLIeHUH 3a/a4.

1.4. Ko/in4ecTBO YaCOB HA OCBOEHHUE NPOrPaAMMbl Y4eOHOH AHCIHILIHHBL:
MaKCUMaILHOW yueOHO! Harpy3ku obyuatomerocs - 351 yac, B TOM yuce:

00s13aTenbHOM ayIuTOpHON yueOHON Harpy3ku oOyuatouierocs - 234 yaca;
caMOoCTOsITeIbHOH paboThl oOy4aromierocs - 117 yacos.



2. CTPYKTYPA U COJIEP2KAHUE YYEBHOU TUCHUITJINHDBI

2.1. O6bem yueOHONM JHCHHMIIHHBI H BH/AbI y4eOHO#H padoThI

Buja yue6noii padoTbi Oobvem uacos

MaxkcumaibHas yueOHasi HAarpy3ka (Bcero) 351
O0si3aTe/IbHASI AyINTOPHAs YueOHasi HArpy3ka (Bcero) 234
B TOM 4HCJIE:

JIEKIIHU 118

IpaKTHYECKHE 3aHIATHSI U KOHTPOJIbHEIE PaOOTHI 116
CamocTrosiTesibHAas paboTa o0y4alomerocs (Bcero) 117
B TOM YHCJIE:

BHEAY/IUTOPHAS CaMOCTOsITeNIbHAsA padoTa 77

WHMBUyaJIbHBINA IPOEKT 40
Hmozosas ammecmayusi 6 hopme: IK3AMEH
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3. XAPAKTEPHCTUKA OCHOBHbIX BU/IOB YUEBHOU

AEATEJBHOCTHU CTYAEHTOB

Copepxanue XapakTepHCTHKA OCHOBHBIX BH/I0B A€ATEIbHOCTH
00yYeHHs CTY/IeHTOB(HA YPOBHe Y4eOHBIX AeHCTBHI)
BBenenmne O3HaKoOMJICHHE C POJIBIO MAaTEMaTHKHU B HayKe, TEXHUKE,

3KOHOMUKE, HHPOPMALMOHHBIX TEXHOJIOTHSIX U
MpaKTUYeCcKoi nesirenbHoCTH. O3HAKOMIIEHHUE C LEIIMH
¥ 3aa9aMH U3yYeHHs MAaTeMaTHKH TP OCBOCHUH
crrenansHocteit CIIO.

AJI'EBPA

Pa3BuTHE NOHATHA O
qHCIe

BrinonmHeHne apupmMeTuuecKux N1eMCTBUN Hall YMCIIaMy,
coueTasl yCTHbIE U [TUCbMEHHBIC IPUEMBI.

HaxoxaeHue npubiuKeHHbIX 3HaUeHUI BeJIUYUH U
MOTPEIIHOCTeH BEIYUCICHUH (a0COMIOTHON 1
OTHOCHUTEJIbHOM ); CPAaBHEHHE YMCIIOBBIX BBIPAKEHUH.
Haxoxnenue ommboK B IpeodpazoBaHusgX U
BBIUUCIIEHUSIX (OTHOCHTCS KO BCEM IIYHKTaM
POrpaMmel )

KopHuu, crenenn,
Jorapugmel

O3HakoMJICHHE C TIOHATHEM KOPHS N- i CTEIICHH,
CBOMCTBAMM PaJUKAJIOB U NPaBUIIAMU CPABHEHUS
KOpHEH.

QopMynupoBaHUe ONPEICICHUS KOPHS U CBOMCTB
KOpHeii. BelunciieHue u cpaBHeHHe KOPHEe, BHIITOIIHEHUE
NPUKKAIKHA 3HAYEHUS] KOPHSL.

IIpeobpa3oBaHue YHUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoZiepKaIUX PaTuKaIbI.

BrinmonHeHue pacyeToB o Gopmyiam, coaepiKaliuM
paauKaibl, OCYIIECTBIIsAS HEOOX0AMMbIE MTOACTAaHOBKHU 1
npeoOpa3zoBaHus.

Onpejienenrie paBHOCUILHOCTU BBIPaXKEHUH C
panukanamu. Penenue uppanoHalIbHbIX YPaBHECHU.
O3HaxoMIIEHHE C IOHATHEM CTENEHH C IEHCTBUTEIbHBIM
[10Ka3aTeseM.

HaxoxneHue 3HaYeHU CTENEHU, UCIIONIb3YS TIPU
HE00XOAUMOCTH HHCTPYMEHTAJIbHbIE CPE/ICTRA.
3anuchIBaHUE KOPHS N-i CTENEHU B BUJE CTEIEHU C
JIpoOHBIM ITOKazaTesneM U Hao0opoT.

DopMynHpoBaHHE CBOUCTB cTenenei. Boraucienue
CTeIleHel ¢ pallMoOHaIbHbIM [10KAa3aTesIeM, BhITIOTHeHHe
PUKKUAKA 3HAUEHUS CTEIIeHU, CDAaBHEHUE CTEIICHEH.
[IpeoGpazoBanue YUCIOBBIX H OYKBEHHBIX BHIPAKESHHUH,
coJiepXallyX CTeleHu, MpaMeHsist cBolicTaa. Peienue
MIOKAa3aTeJIbHBIX YPaBHEHUIA.

O3zHaxoMIeHNe ¢ IpEMEHEeHUeM KOpHeH U CTereHeH IIpH
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BBIYMCIICHHU CPENHUX, IEJIEHUH OTPE3Ka B «30JI0TOM
ceyeHumn». Pemenue IIPUKJIAAHBIX 3a4a4 Ha CJIIOXKHBIE
IIPOLICHTEI

ITpeoGpa3zoBanue
ajredpanvecKHx
BbIPAXKEeHU i

Brinosnenue npeobpazoBanuii BeIpaKeHMii,
IIPUMEHEHNe (POPMYJI, CBA3AHHBIX CO CBOICTBAMH
CTelleHel 1 orapupmMoB.

Onpenenenne o6racTu 10MyCTUMBIX 3HAYCHHIA
JIOrapu(pMUUIECKOT0 BEIpaKeHH. Pelenne
Jorapu()MUYECKHX YpaBHEHHUi

OCHOBbI TPUTOHOMETPUU

OcHoOBHBIE NOHATHS

Wsyyenne pannaHHOTO METONA U3MEPEHNUS YTIIOB
BPAIIIEHUS U UX CBS3H C I'PalyCHON Mepoii.
1300paxenne yrioB BpaiieHus Ha OKPYKHOCTH,
COOTHECEHHE BEIIMYMHBI YIJIa C €r0 PaCIIOIOKEHHEM.
DopMynHpoBaHKE ONMPEASICHUH TPUIrOHOMETPHYECKUX
(yHKUmMit 115 yTI0B IOBOPOTA H OCTPHIX YIIIOB
[IPAMOYTOJIBHOI'O TPEYTOJIBHUKA M OOBSICHEHNE UX
B3aMMOCBSI3H

OcHoBHBIE [IpuMeHenre OCHOBHBIX TPUTOHOMETPUYECKUX TOXK/IECTB
TPHrOHOMETPHYECKHE | JUIs BEIYUCIIEHHS 3HAYCHUH TPUTOHOMETPUUECKUX
TOK/IeCTBA GYHKLUMH 110 OTHON U3 HUX
IIpeo6pa3zoBanus V3yueHue OCHOBHBIX (hOPMyII TPHTOHOMETPHH:
NpocTeHmux (hopMyIIBI CIIOKEHHS, Y/BOCHHS, TPe0Opa3zoBaHMsI
TPHIOHOMETPHYECKHX | CYMMbI TPHTOHOMETPUYECKHX (YHKIUIA B IPOM3BE/IEHNE
BBIPAKeH N i ¥ IPOU3BE/ICHHS B CYMMY ¥ IPUMEHEHUE TIPH
; BBIYMCIICHUY 3HAYEHUS] TPUTOHOMETPHUYECKOTO
: BBIPAKEHUS M YIIPOILEHUS €ro.
| OsHakoMIIeHHE CO CBOMCTBAMM CHMMETPHH TOYEK Ha
| €IMHUYHON OKPYKHOCTH ¥ IPUMEHEHHUE UX JUIS BBIBOJIA
! (GopMy nprBeneHus
Ipocreiimue Perenue o popmynam u TpuroHoMeTpudecKomMy Kpyry
TPMTOHOMETPHYECKHE | TPOCTEHIIINX TPUTOHOMETPUYECKUX YPaBHEHMIA.
YPaBHEHHS H IIprmenenye o0ImMX METOOB pelIeHus YpaBHEHH
HepaBeHCTBa (IpUBeNeHke K IMHEHHOMY, KBAAPATHOMY, METO.
- pasIoXeHus Ha MHOXUTEIH, 3aMEHbI IIEPEMEHHOM ) TIpH
PELICHNH TPUTOHOMETPUYECKUX YPABHEHUMH,
YMeHue oTMeyaTh Ha Kpyre pereHus IpocTeiimx
TPUTOHOMETPHYECKUX HePaBEHCTB
Apkcunyec, O3HakoMJIeHHE C HOHATHEM 06PATHBIX
APKKOCHHYC, TPUTOHOMETPUYECKUX (PYHKIIMHA.

APKTAHIeH¢ Yuc/aa

Vsyuenue onpenenenuii apkcumyca, apKKOCHHYcCa,
apKTaHreHca 4uciia, GopMyIHupoBaHKe UX, H300paKeHne
Ha €JIMHUYHOM OKPYKHOCTH, TIPUMEHEHHE NIPH pellleHNH
YpaBHEHUH
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®YHKIAN, UX CBOMICTBA U TPAOUKHA

®Oyukuuu. [lousitue o
HeNpepbIBHOCTH
$pyHxuun

O3HaKOMIIEHHE C TTOHATHEM IIEPEMEHHOM, IpUMepaMu
3aBUCHUMOCTEH MEXy [TePEMEHHBIMH.

O3HaKoOMJIEHHE ¢ MOHATHEM IpaduKa, onpeaeeHue
MPUHAIEKHOCTH TOUKH IpapuKy QyHKIHH.
Onpenenenue 1o GopmyJie IPOCTEAILIEH 3aBUCUMOCTH,
BuJ1a ee rpaduka. Beipaxenue 1o hopmyiie 0AHOU
MEepeMEHHOM Yepes3 ApyTHe.

O3HaKOMJIEHHE C OIpe/ielIeHueM (YHKIINH,
(GopmynupoBaHuE €ro.

Haxosxnenune o0acTi onpeaeneHts 1 00JacT
3HAYeHUH QYHKIUU

CpoiicTBa QYHKIHH.
I'paduueckast maTep -
nperauus, [Ilpumepni
(GyHKIHOHANBHBIX
3aBHCHMOCTEH B
peajibHbIX Mpoueccax
U AIBJIEHHUSX

O3HakoMJIeHHE ¢ TIpuMepaMi PYHKIUOHATbHbBIX
3aBHCHMOCTEH B pealbHbIX IPOIECcax U3 CMEKHBIX
JUCLMIIIMH.

O3HaKOMIIEHHE ¢ JJ0Ka3aTeIbHBIMU PacCyKICHUIMH
HEKOTOPBIX CBOMCTB JIMHEHHOH U KBapaTHYHOM
(GyHKIHM#, TPOBEICHHE UCCICA0BAHNS JIMHEHHOM,
KYCOYHO-JTHHEHHOM, 1pOoOHO-IMHEHHON 1 KBajipa -
THYHON (DYHKIMHA, TOCTPOEHHUE UX rpaduKoB.
[TocTpoenue u ureHue rpaduKoB GyHKIUA.
HccnenoBanue GpyHKIUH.

CocraBiieHre BUZOB (YHKIIMA 110 JaHHOMY yCIIOBHIO,
pelIeHue 3a7a4 Ha SKCTPEMYM.

BrinosHenue npeodpazoBanuii rpaduka GyHKIUHI

OO0paTHble pyHKIHH

syuenue nousmusi 06pamuoii pyHkyuu, onpeoeneHue
6UOa U nocmpoerue 2paguxka obpamuoi QynKyuu,
HaxoolcOerue ee obnacmu onpedenenus u ooracmu
snavenuil . TlpumeHeHue CBOMCTB (yHKIMN MTPU
WCCIIEIOBAaHUY YPaBHEHW U PelLIeHn! 3a/1a4 Ha
IKCTPEMYM.

O3HaKOMJICHHE C IOHSITHEM CIIOKHON (QyHKIUH

CTeneHmsfle,
nokasarteJibHble,
aorapuMuaIecKHe U
TPUTOHOMETpPHYECKHE
¢pyukuuu. O6parnbie
TPHIOHOMeETpHYECKHe
pynxkuuu

Beruucienue 3HaueHU# QyHKIUIA 110 3HAYCHUIO
apryMeHTa.

OnpeneneHue MONI0KEHUA TOUKH Ha rpaduke 110 ee
KOOpuHATaM U Ha00OopOT.

Hcnonb3oBanue cBOUCTB QyHKIUHA 11 CpaBHEHUS
3HAYEeHUH cTeneHel u Jorapu@pmos.

[TocTpoeHue rpapuKoB CTEIEHHBIX U JIOrapu(QMUUECKHUX
byHKLHA.

Pelienne roxasarelbHbIX U TOTapA(OMUUECKHX
YpaBHEHUI U HEPABEHCTB 110 U3BECTHHIM aJIrOPUTMAM.
O3HaKOMJIEHHE C IIOHATUEM HENPEPBIBHOM
neproaryeckoit GyHxuu, GopMyaupoBaHUe CBOKWCTB
CHHYCA ¥ KOCHHYCA, [IOCTPOeHME X TPa(UKOB.
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O3HaKOMJICHHE ¢ OHATHEM TapPMOHUYECKHX KOJIeOaHH i
¥ TIPUMEPAMU FrapMOHUYECKUX KOoJleOaHuid JUls OTTHCAHUS
IIPOLECCOB B HM3UKE U JPYTHX 00IacTsIX 3HAHUS.
O3HaKOMJIEHHE C ITOHSATHEM Pa3phIBHON MEPUOAMYECKOMH
yHKIMH, QOPMYITHPOBAHHE CBOMCTB TAHI€HCA U
KOTaHIeHCa, TOCTPOEHHEe X IPaUKOB.

[IpuMeHeHue CBOMCTB (PYHKIMHN [UIst CPABHEHHS
3HAYEHUM TPUTOHOMETPUUECKUX (PYHKIUH, pEIICHUS
TPUTOHOMETPHUYECKUX YPABHEHHUH.

ITocmpoenue 2paghuxos 06pamuvix
MpU2OHOMEMpPUYeCKUx QYHKYuUlL u onpeoeneHue no
2paghuxam ux ceoiicme .

BrimosiHeHne mpeodpa3oBaHusi rpauKoB

HAYAJ

A MATEMATHYECKOI'O AHAJIM3A

IMociienoBaTeILHOCTH

O3HaKoOMJIEHHE C TTOHATHEM YHUCIOBOH
MOCJIeJOBATEILHOCTH, ClIocobaMu ee 3alaHusl,
BBIUMCJICHUSIMU €€ YJIEHOB.

O3HakomaeHue ¢ NOHAMuem npeoend
noCc1e008amMenbHOCMU.

O3HAKOMIIEH¥E C BBIYHACIECHHEM CyMMbI O€CKOHEUYHOTO
YHCJIOBOTO Psijia Ha MPUMEPE BHIYHMCIICHUS CyMMbI
OeCKOHEYHO yOBIBAOIIEH reOMEeTPUYECKOM MPOTPECCHH.
Perenue 3a7a4 Ha MpUMeHeHue (popMyJibl CYMMBI
OeCKOHEYHO yOBIBAIOLIEH reOMEeTPHUECKON IIPOrpecCcuu

IIpousBoaunan u ee
NpUMeHeHHue

O3HaKOMJICHHE C TIOHATHEM IIPOU3BOIHOM.

W3zyuenue u GopMyTHpOBAHUE €€ MEXAHUYECKOr0 U
reoOMEeTPUYECKOrO CMbICIIA, H3y4YEeHUE alrOpUuTMa
BBIYMCIICHUS TPOU3BOAHON HA MPUMEpPe BbIYUCIECHHS
MTHOBEHHOM CKOPOCTH M YIJIOBOI'0 KO3 pUIMeHTa
KacaTeJbHOM.

CocrasiieHre ypaBHEHHUS KacaTelbHOH B 00IIeM BHUJIE.
VeBoenune npaBui Ju(GepeHunpoBanus, TaOIUIb]
TIPOM3BO/IHBIX 3JIEMEHTAPHBIX (PYHKLMH, IPUMEHEHUE
nust i depeHurpoBanus QYHKIUH, COCTaBICHM S
ypaBHEHUs KacaTellbHOI.

W3ydenue TeopeM O CBSI3U CBOWCTB (YHKIIMH U
IIPOU3BOAHOMN, (POPMYIIHPOBKA HX.

[TpoBenenue ¢ MOMOIIBIO TPOU3BOIHON HCCIIEI0BAHUS
GYHKIMH, 3a0aHHOH QOpMYIIOH.

VcTaHoBIIEHHE CBSI3H CBOMCTB (DYHKIIUH U ITPOU3BOJIHOM
Mo uX rpadukam.

[IpuMenenue npou3BOAHON 71 pelIeHUs 3a1a4 Ha
HAXOXKIeHUEe HanOOoJIbIIero, HAMMEHBIIEr0 3HAUSHUS U
Ha HAXOXKJEHUE SKCTPEeMyMa

IlepBooOpa3nas u

O3HaKOMJICHHE C TTOHSTHEM HHTErpalld u
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HHTeErpaJj

nepBOo0Opa3sHoOii.

V3yueHne npaByia BEIYMCICHAS IEPBO0OpasHOi 1
teopembl Herotona—1JleiibHuua.

Pemenwe 3a/1a4 Ha CBSA3b IEPBOOOPA3HOM U ee
ITPOU3BOJHOM, BEIYMCICHNE nepBooOpa3HoOi [Uls JaHHOH
byHKIAH.

Pemenue 3aj1a4 Ha MIPUMEHEHHE HHTErpasa s
BBIYUCIEHUS (PU3MIECKUX BEIIMYMH U ILIOIIA ICH

VYPABHEHMSI U HEPABEHCTBA

YpaBueHnus u
CHCTEeMbl YPABHEHHH
HepaBencrBa H

O3HaKOMIJIEHHE C MPOCTEHIIMMH CBEICHUSAMHU O KOPHAX
ajreOpanvecKux YpaBHECHUH, TOHATHSIMU UCCIIEA0BAHUS
YpaBHEHHMH U CUCTEM ypaBHEHHUH.

CHCTEMbI HEPABCHCTB H3}"’-[6HHC TEOpPHH PaBHOCHUIIBHOCTH ypaBHeHHﬁ H ee

C AByMSI
nepeMeHHbIMH

npuMeHeHus. [loBTopeHne 3anucy pereHns
CTaHAPTHBIX YPABHEHUH, IPUEMOB IIpeoOpa3oBaHMs
ypaBHEHUH [ CBEJICHHS K CTaHIapTHOMY ypaBHEHHIO.
Penienrie parioHaIbHbIX, HPPaIlMOHAIBHBIX,
MOKa3aTeNIbHBIX H TPUTOHOMETPUYECKUX YPAaBHEHUH 1
CUCTEM.

Vcronp30BaHue CBOMCTB M rpapuKoB GYHKIMHA IS
pelenus ypapHeHuit. [loBTopeHne OCHOBHBIX TPUEMOB
pelIeHHs] CUCTEM.

Pemrenne ypaBHeHUH ¢ MPUMEHEHUEM BCEX IIPUEMOB
(pasnoXkeHust HAa MHOXKUTEIIH, BBEJICHUS HOBBIX
HEU3BECTHBIX, ITOJICTAHOBKH, IPa(UuecKoro MeTo/1a).
Penrenre cucteM ypaBHEHHH ¢ IpMMEHEHHEM
pas3IUYHbIX CIIOCOOOB.

O3HakoMJIeHHe ¢ OOLIMME BOIIPOCAMU PEIICHUS
HEpPABEHCTB U UCIIOJIb30BaHUE CBOMCTB M rpapuKoB
(GyHKIMI U peleHur HEPABEHCTB.

Perienue HEpaBEHCTB U CUCTEM HEPABEHCTB C
IPUMEHEHUEM PA3JIUYHbIX CIIOCOOOB.

[TpuMmeHeHHe MaTeMaTHIECKHX METO/IOB [UIsi PEILICHUS
COJIEpKATENbHBIX 3a/1a4 U3 PA3IMYHBIX 00J1acTel HayKu
u npakThki. MHTeprnpeTnpoBanue pe3yibTaToB ¢ y4eTOM
peaybHBIX OrpaHUYCHH

3JEMEHTHI KOMBUHATOPUKHU, TEOPUM BEPOSITHOCTEN 1

CTATUCTHKH

OcHoBHBbIE MOHATHS
KOMOMHATOPHKH

3ydueHve npaBuia KOMOMHATOPHKY ¥ MIPUMEHEHHE TTPHU
peleHun KOMOMHATOPHBIX 3a1ad.

Perienne KOMOMHATOPHBIX 3aa4 METOJIOM nepebopa U
IO TIPaBUITYy YMHOXKEHHUSI.

O3zHakoMIIEHHE C TOHATHSIMHA KOMOMHATOPHKH:
pa3MeIrieHUsIMH, COYEeTAaHUAMH, IIEPECTAHOBKAMHU U
GopmyIamMu JUlsl X BHIYACIICHHS.
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OO6bsicuenue U npuMeHeHue (GopMyJT Ui BBIYUCICHAS
pa3MeIeHuM, IepPeCTaHOBOK U COYETAHUM IIPH PELICHUN
3a/1a4.

OsnaxomieHue ¢ OmHOMOM HEBIOTOHA B TPEyroJIbHUKOM
[Tackans.

Perenne npakTuyeckux 3aa4 ¢ UCIOJIb30BaHUEM
MOHSATHHI ¥ ITPABHJ KOMOHHATOPUKHU

DJIeMEeHTBI TEOPpHH

I/I3y11eHHe KJIAaCCUYECKOTI'0 OIpEACIICHUSA BEPOATHOCTH,

BEPOSITHOCTEH CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMmoTpenne npumMepoB BEIYHCIIEHUS] BEPOSITHOCTEH.
Pemenue 3a/1a4 Ha BBIUYUCIEHUE BEPOSITHOCTEH COOBITUM

IIpeacrasiaenne O3HaKoMIIEHHE C NPEeICTABIEHUEM YMCIOBBIX JaHHBIX U

AAHHBIX (TAa0JAHLBI, UX XapaKTepUCTUKAMH.

AHATPAMMBI, Pemenne npakTUYECKUX 3a1a4 Ha 00paboTKY YHCIOBBIX

rpapuku) JJAHHBIX, BEIYUCIICHUE UX XapaKTePHUCTUK

TF'EOMETPUS

IIpsimbie u dopmynupoBka U MPUBEIEHUE TOKA3aTEIHCTB

NJIOCKOCTH B NIPH3HAKOB B3aUMHOI0 PaCIOJIOKEHHs IIPSAMBIX U

NPOCTPAHCTBE 1IockocTel. PacriosHaBanue Ha yeprexax U MOJENSIX

PasIMYHBIX CIIy4aeB B3aMMHOI'O PACIIOIOKEHHUS MPSIMBIX
U IJIOCKOCTEH, apTyMEHTUPOBAHKE CBOUX CYKICHHMA.
DopMyUpOBaAHKE ONIPEAEIICHUHN, TPU3HAKOB U CBOMCTB
napajuieIbHbIX U NEPNEeHAUKYIIAPHBIX TIJIOCKOCTEH,
JIBYTPAHHBIX U JTUHEHHBIX YIJIOB.

BeInosiHeHHE IOCTPOCHUS YIIIOB MEKY MPSIMBIMH,
NPSIMOM U TUIOCKOCTBIO, MEXK/TY MJIOCKOCTIMH T10
OIMCAHMIO ¥ PACIIO3HABAHME UX HA MOJAEIISX.
ITpruMeHeHue MPU3HAKOB U CBOHCTB PACIIOIOKEHUS
IPSMBIX U IJIOCKOCTEH MpU pelieHun 3a1au.
N300pakenne Ha pucyHKax ¥ KOHCTPYHPOBaHHE Ha
MOJIENAX NEePIEeHANKYNSIPOB U HAKIIOHHBIX K IJTOCKOCTH,
IPSIMBIX, [TApAJIEIbHBIX IIIOCKOCTEH, YIiI0B MEKIY
IIPSIMOM ¥ MJIOCKOCTBIO U 000CHOBAHUE ITOCTPOCHHUS.
Pemenue 3a/1a4 Ha BBIYHCIICHHE F€OMETPUIECKHIX
BeJinyuH. ONMChbIBaHHE PACCTOSHUS OT TOYKH J10
IJIOCKOCTH, OT MPSIMOM 10 TIIOCKOCTH, MEKLY
MIOCKOCTSIMU, MEKITy CKPEILUBAIOLUIMMUCS TIPSMbIMH,
MEX]ly NPON3BOJILHBIMU (PUTYPaMU B IPOCTPAHCTBE.
®opMynupoBaHue U 10Ka3bIBAHUE OCHOBHBIX TEOPEM O
paccToAHUSX (TeopeM CyUIeCTBOBAHUS, CBONCTBA).
M3o00paxkeHne Ha yepTexkax U MOJIENISIX PACCTOSHUS U
000CHOBaHME CBOUX CyxAeHuH. Onpenenenue u
BBIYHCIICHHE PACCTOsHMMI B mpocTpancTse. [Ipumenenue
(Gopmyn u TeopeM IITAHUMETPUM JIsSl PELICHHS 3a1a4.
O3HaKOMJIEHHE C IOHSTHEM IAPAILIETEHOrO
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IPOEKTUPOBAHUS U ero cBoiicTBaMu. PopMyIMpOBaHKEe
TEOpeMBI O IUIOIIAIA OPTOrOHAIBLHON MPOEKIUH
MHOIOYTOJIbHUKA.

[TpumeHenue Teopun A1 000CHOBAHUS IOCTPOCHHH 1
BBIUHCIICHHA.

ApryMeHTHpPOBaHHE CBOMX CYKAEHUI 0 B3aUMHOM
PAcIOJIOKEHUH IPOCTPAHCTBEHHBIX (pUryp

MHororpaHHHKH

Onucanue 1 XapaKTepuCcTHKa pa3IndHbIX BUJI0B
MHOI'OI'PaHHHMKOB, IEPEUHCIICHUE UX JJIEMEHTOB U
CBOWCTB.

N3o06paxeHne MHOTOrpaHHUKOB U BBINIOJHEHHE
MOCTPOCHUS Ha U300paKEHUAX U MOJICIIAX
MHOI'OI'PaHHHMKOB.

BeruncrieHue NUHEHHBIX 9JIEMEHTOB U YIJIOB B
IPOCTPAaHCTBEHHBIX KOH(PUTypaIHsIX,
apryMeHTHPOBAHUE CBOUX CYXK/ICHUH.
XapakTepucTuKa U H300paxKeHne CeUCHUs, pa3sepmKu
MHO202PAHHUKOE , BBIYUCTIEHUE TII0LaIen
TIOBEPXHOCTEM.

[TocTpoenue nmpocreiux ceueHui Kyda, Ipu3MBbl,
nupamusl. [Ipumenenne GpakToB U cBEIEHUN U3
TUIAHUMETPHH.

OsHakoMIIeHHEe ¢ BUJAMH CUMMETPUI B IPOCTPAHCTBE,
bopmynupoBaHue onpeneaeHui U CBOHCTB.
XapakTepucTHKa CHMMETPUH TEJl BPALIEHUs U
MHOT'OTPaHHHKOB.

[TpumeneHne CBOMCTB CUMMETPHU NIPH PEIICHUH 3a/1a4.
Hcnonp3oBanue npuoOpeTEHHBIX 3HAHUMN JUIs
MCCIIEIOBAaHMS ¥ MOJEJIMPOBAHKS HECIIOXKHBIX 3a/1a4.
N300paxkeHre OCHOBHLIX MHOTOTPAaHHUKOB U
BBINOJHEHUE PUCYHKOB 10 YCIOBUSAM 33124

Tena u nonisepxuocm
BpalIeHus]

O3HakoMIIeHNE C BUAAMH TEJl BpallleHHUs,
(hopMyIMpoBaHUE UX ONpe/leIeHHH U CBOMCTB.
@opMyIMpPOBAHKE TEOPEM O CEYEHHH IIapa IIII0CKOCTHIO
¥ IJIOCKOCTH, KacaTelbHOU K cepe.

XapakTepucTuka U n300paxkeHue Tell BpalleHMs, UX
pasBepPTKH, CEUCHUS.

Pemenne 3a/1a4 Ha MOCTPOCHKE CEYEHUM, BEIYMCIICHHUE
JUIMH, pacCTOSIHUHN, yrios, miowmaeil. Ilposenenue
JIOKA3aTeIbHBIX PaCCy K ICHUN

IIpA pelIeHUH 3a7ad4.

IIpriMeHeHre CBOMCTB CUMMETPUH NP PEIIeHUU 3a1ay
Ha TeJjla BpallleHUs, KOMOUHALUIO Tell.

M300pakenne OCHOBHBIX KPYTJIbIX TNl ¥ BbINOJIHEHHE
PHUCYHKA I10
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YCJIOBHIO 3a/1a4H

Hsmepenns B
reoMeTpHH

O3HaKoOMJIEHHE ¢ TOHATHSIMH IJIONIA 1A U 00bema,
AKCHOMaMH U CBOWCTBAMH.

Perrenue 3a/1a4 Ha BbIYUCISHUE TUIOIIA/EH MIIOCKUAX
(uryp c mpruMeHeHHeM COOTBETCTBYIOLIMX (opMyI U
(GaKTOB U3 MIAHUMETPHUH.

W3yueHne TeopeM O BBIYUCICHUH 00HEMOB
MPOCTPAHCTBEHHBIX TeJI, PelleHHe 3a/1a4 Ha TPUMEHeH!e
dopmyI1 BeIYKMCIEHHS 00BEMOB.

N3yuenne GopMyJ1 1UTsi BBIYUCICHUS IIIOIAAEH
IOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BPAIIeHUS.
O3HaKOMJIEHHE ¢ METOJIOM BBIYUCIIEHNS IIONIA1H1
ITOBEPXHOCTHU CEepBhl.

Penienue 3a1a4 Ha BEIYUCICHUE TIIOLIA/IEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TeJl

Koopaunare! u
BEKTOPbI

OsHakoMJIeHKE ¢ TTOHsATHEM BekTopa. M3ydenue
IEKapTOBOM CHCTEMBI KOOPJHMHAT B IPOCTPAHCTBE,
MOCTPOESHUE T10 331aHHBIM KOOPAUHATAM TOYEK U
IJIOCKOCTEH, HaX0XK/IeHUe KOOPAUHAT TOYEK.
Haxoxnenne ypaBHeHUN OKPYKHOCTH, C(epsl,
IJIOCKOCTH. BhIunciienre pacCTOSTHII MEXy TOUKaMu.
V3ydyeHre CBOMCTB BEKTOPHBIX BEIIMYMH, IIPABUII
pa3JIOKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IpaBUJ HAXO0XKICHUS KOOPIAMHAT BEKTOpA B
MIPOCTPAHCTBE, NPAaBUJI AEHCTBUN C BEKTOPAMH,
3a/IaHHBIMU KOOpJAUHATAMH.

[IprMeHeHre TeopHH TIPU PELICHUH 3a0a4 Ha ACHCTBUS C
BEKTOpPaMH.

M3yuyeHne CKaasipHOro NPOU3BEIEHUs BEKTOPOB,
BEKTOPHOT'O YpaBHEHHUS MPSIMOU U TIIOCKOCTH.
[TpumMeHeHre TeOpUH NP PeleHUH 3a/1a4 Ha JIeHCTBHUS C
BEKTOpPaMH, KOOPJAWHATHBIA METO/I, IPUMEHEHUE
BEKTOPOB /15l BEIYMCICHUS BEIMIHMH YIJIOB H
PacCTOSHUM,

O3HaKoOMJIEHHE ¢ 10KA3aTelIbCTBAMU TEOPEM
CTEePEOMETPHH O B3aMMHOM PACIIOJIOKEHUH MPSIMBIX
MJIOCKOCTEH ¢ UCIIO/Ib30BAHHEM BEKTOPOB
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4. YCJIOBUSI PEAJTU3AIIMH YUEBHOM JACHUIIIAHBI

4.1. TpeboBanua K  MHHHMAJbHOMY  MaTEePHAJbHO-TEXHHUECKOMY
obecneueHHIO

OcBoeHne nporpamMMbl y4eOHOM aucnuminHbl «Martemaruka: anrebpa u
Hayala MaTeMaTH4ecKoro aHajli3a, TIEeOMETPHs» IpeanojaraeT HajJudue
yyeOHOro KaGWHeTa, B KOTOPOM HMEeTCs BO3MOXKHOCTH — ODECHeYHTh
obyuaromumcst cBOGOIHBIHA ocTyn B VIHTepHET BO BpeMsi y4eOHOro 3aHsATHA U B
MepHOJ BHEYIEOHOU AeATENbHOCTH.

[ToMerieHre KabuHeTa JODKHO ObITh OCHAIIEHO THIIOBBIM 000pY/I0BaHHEM,
B TOM YHC/IE CNENUATN3MPOBAHHON y4eOHOM MeOenbio U Cpe/icTBaMH 00y4YeHHus,
JOCTATOYHBIMM  JUUISE  BBINOJHEHUs TpeOOBaHMH K  YPOBHIO  TMOATOTOBKH
o0y4Jarommxcsi.

B xabuHeTe J0MKHO OBITH MYJIBTHMEIUiHOe 000pyJ0BaHUE, MOCPENCTBOM
KOTOPOr0 y4YaCTHHKH 00pa30BaTENbHOrO IMpollecca MOryT IpOCMaTpUBarTh
BU3yaJbHYI0 ~ HMHGOpMALUMIO IO  MareMaTHKe, CO3[aBaTh  Mpe3eHTALUH,
BUJIEOMaTepHUAIIbl, HHBIE JIOKYMEHTHI.

B cocraB  y4eOHO-METOJUYECKOTO W  MarepyalbHO-TEXHUYECKOIo
obecrieyeHys NpOrpaMMbl ydeOHON JHCIMIUIMHBL «MaremaTuka: ajiredpa u
Havdajla MaTeMaTH4YeCKOro aHaau3a; TeOMETPHUsD BXOLIAT:

MHOTO(QYHKIIHOHAIbHBIA KOMIUJIEKC IIPENo/aBaTelis;

HarsqHeIe M0CoOMs (KOMIUIEKThI yUeOHBIX TaOHILl, IUIaKaToOB, IOPTPETOB
BBIIAIONMXCS YICHBIX-MAaTEMaTHKOB | JP.);

HH(OPMAIMOHHO-KOMMYHUKATUBHBIE CPEJCTBA,

9KpaHHO-3BYKOBBIE TIOCOOUS;

KOMIIJIEKT TEXHHYECKOW JAOKYMEHTAIMH, B TOM YUCIIe IaclopTa Ha CpelcTBa
00y4eHus, MHCTPYKIUH 10 UX UCIIOJIb30BAHUIO U TEXHUKE O€3011aCHOCTH.

4.2. UnpopmanmonHoe obecneuenne odyueHuns
Ilepeuenn pexoMeHyeMbIX y9eOHbIX H3AaHMIl, 10NOJHATEIBHON
JHTEPaTyphl:

OCHOBHBIE HCTOYHUKH:

Amumos I1I.A. u np . Maremartuka: anredpa 1 Hayaja MaTEMaTHYECKOT O
aHasm3a, reoMeTpus. Anredpa U Hadajga MaTeMaTHIECKOTo aHaiu3a (6a30BbIi 1
yriyOnennsit ypouu).10—11 xmaccel. -2-e nzn. — M.: Ilpocsemienue, 2015, -
463 c. ISBN 978-5-09-034195-0.

Aranacsn JI.C , bytysos B.®.,Kagomues C.b. u np .Maremaruxa: anrebpa u
Hayajla MaTeMaTHYecKoro aHanusa, reomerpus. [ eomerpust (6a30BbIi U
yrinyonenssiii ypouu). 10—11 xmacesr. — M.: Ipocsewenne, 2014, - 256 c.,
[SBN 978-5-09-027743-3.

Barmmakos M.M. Maremartuka: yq4eOHUK IS CTY/I. YUpEXJIeHUl cpel. npod.
oOpasopanus. - 9-e usg. — M.: Akagemus, 2014 — 256¢, ISBN 978-5-4468-0742-
0.
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BainmakoB M.M. Marematuka. COopHUK 3a1a4 NIPODUIBHON
HarpaBJIeHHOCTH. Y4e0. mocobue s CTya. yUpexIeHui cpea. npod.
obpaszoBanus. - 4-e u3a. — M.:Akagemus, 2014.- 208 c¢. ISBN 978-5-4468-1161-8.

BairmakoB M.M. Marematuka. 3agaunuk: yue6. mocodue aist CTy 1.
yupexaeHuil cpea. npod. obpazosanus. 2-e uzn, — M.: Akagemus, 2013.- 416 c.
ISBN 978-5-7695-9612-4.

JlomoJIHUTEIbHBIE HCTOYHHUKH

AnreGpa u Havana matemaTtudeckoro aHaimm3sa. 10-11 kmaccel: y4eOHMK s
obpaszoBarenbHbix yupexaenuit. [Tox pen. Kommoroposa A.H., 18-e u3g. — M.:
[Ipocsemenue, 2009 - ISBN 978-5-09-021971-6.

A.I''Mopnxosu4. Anredpa 1 Hayana mareMmaTHieckoro aHanmmsa. 10-11
kiacceel. B 2 u. Y 1. VyeOHuK 1)1 ydamumxcst 00pa30BaTelbHbIX YUPEKICHNH
(6a3oBbIit ypoBeHs) — 13- usm., crep. — M. : Muemo3suHa, 2012.

ISBN 978-5-346-01992-3.

AnreOpa v Hauaia MateMaTHueckoro anamusa. 10-11 xmacesl. B 2 4. U 2.
3ajiauHuK I8 y9alumxces 00pa3oBaTelbHbIX YIpeKaeHui (0a30BbIil ypOBEHb) 1101
pen. A.I'. Mopakosuya. — 13-e usz., crep. — M. : Muemosuna, 2012 -

ISBN 978-5-346-01993-0.

[Toropenos A.B. I'eomerpus. 10-11 xnacce: YueOHuk 11 00pa3oBare/ibHbIX
yupexaeHuii: 6a30Bbiit ¥ mpoduit. ypoBHH, 9-e u3n. — M. IIpocsemenue, 2009 -
ISBN 978-5-09-021850-4 .

BoromosioB H.B. ITpakTiueckue 3aHsATUs [0 MaTeMaTike: YdyeOHoe mocobue,
10-e n3a. — M.: Beicinas mkouna, 2008 — ISBN 978-5-06-005713-3.

Boromono H.B. Cepruenko JL.LIO. COopHUK AMJAKTUYECKUX 3aJaHUK IO
MaTeMaTHKe: yue0. mocodue ayist ccy3oB — M.: Ilpoda, 2005 -

ISBN 5-7107-6378-0.

bBoromosnioB H.B. Marematuka. 3anauu ¢ pemeHusMu. Y4eOHoe nocodue. —

M., dpoda, 2010 - ISBN 978-5-358-07420-0.

HuTepHeT-pecypcbl:
www.fcior.edu.ru (Mu(opmamonnbie, TPeHUPOBOYHBIE H KOHTPOILHLIE
MaTepHabl).

www. school-collection . edu . ru (Enunas kosiekius qudpoBbIX
00pa3oBaTEIbHBIX PECYPCOB).
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5. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM

JAUCHUTITJINHBI

KonTpoanb 1 onenka pe3ynbTatoB OCBOEHUS y4eOHOM U CIUIIIHHBI
OCYLLECTBIISICTCSA MPEIOAaBaTEIeM B IPOLECCE MPOBEICHHUS TPAKTHIECKAX
3QHSTUH, TECTUPOBAHMUS,  TAK)KE BHIIIOIHEHNS 00YYAOLINMHUCS MHIUBHAYAIbHBIX

3alaHuii, UCCIIEIOBAaHMIA.

PesyabTaTel 00ydeHns

DopMBbI H METO/IbI
KOHTPOJIS H OI[eHKH

(ocBOEHHBIEC YMEHNS, YCBOECHHBIE 3HAHUS) pe3yJbTaToB
o0yueHus
OcBoenne cofepianns y4eOHOM AUCIUIIAHBI
00ecnevYnBaeT NOCTIKEHIE CTYIEHTAMH CIELYIONIHMX
IPEAMETHBIX PE3yJIbTATOB:
— C(hOopMHPOBAHHOCTb MPEJICTABIEHNH 0 MATEMATUKE
KaK 9acTH MHUPOBOH KyJIbTYPBl H MECTE MareMaTHKH B Camocmosmenvivie

COBPEMEHHOM LIMBUIM3ALUY, CTIOCO0AX ONMUCAHUS SIBICHAH
pealbHOT0 MHpa Ha MATEMATUYECKOM SI3LIKE;

— c(hpOpMHPOBAHHOCTH MPEACTABICHHUN O
MaTeMaTHYeCKHX MOHATHAX KaK BaXKHEHUIIINX
MaTEeMaTHYECKUX MOJIENISX, II03BOJISIOLINX OMUCHIBATE U
M3y4daTh pasHble MPOLECChl U SIBJICHUS, TOHUMAaHUE
BO3MOKHOCTH aKCHOMAaTHYE€CKOI'0 MOCTPOSHUS
MaTeMaTHYECKUX TEOPUIL;

— BJIAJICHHE METOaMH JI0Ka3aTe/IbCTB U AIIOPUTMOB
peLIeHNs, YMEHHE UX IPUMEHSATh, IIPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKIEHUS B X0/Ie pElIeHus 3a/1a4;

~ BIIAJIEHUE CTAaHJAPTHBIMH [IPHEMaMU PelIeHUs
PalHoOHANLHBIX W HPPAIIMOHANBHEIX, TIOKA3aTENbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHHH U
HEPABEHCTRB, UX CHCTEM; MCIIOJIb30BAHHE FOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE 7S IOMCKA ITYTH
pelIeHus u iHJIJ'I}OCTpaHHH peLICHHs YpaBHEHUH U
HEPaBEHCTR;

— c(hOPMHPOBAHHOCTH MPEICTABIEHUI 00 OCHOBHBIX
ITOHATUSIX MATEeMAaTHYECKOI'0 aHaIu3a U UX CBOMCTBAX,
BJIaICHUE YMEHUEM XapaKTepU30BaTh OBeJeHNe (YHKIIHA,
UCII0JIb30BAHUE MOJIyYE€HHBIX 3HAHUH I ONTUCAHUS U
AHaJIn3a peabHbIX 3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMH IMOHSITUSIMU O TUIOCKUX U
IIPOCTPAHCTBEHHBIX FEOMETPUYCCKUX (PUTYpaxX, HX
OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTD YMEHHUS
paciio3HaBaTh reOMETpUYECKHEe PUIYPhI Ha YepTexax,
MOZCIISIX U B pealbHOM MUpPE; IIPUMEHEHUE U3YUEHHBIX
CBOWCTB reOMETpUYIECKIX GUTYp M hOpMYJI I pELICHHUS

U KOHMPONbHbIE
pabomui,
UHOUBUOYANbHBLE

2a0aHusl.

DK3aMEH.
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FCOMETPUYECKUX 3a/1a4 ¥ 3324 C IPaKTHYECKHM
ColepXKaHHEM;

— C(OPMHUPOBAHHOCTE MpeJCTABICHHI O rmporeccax u
ABJICHUSX, HMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTATUCTHYIECKUX 3aKOHOMEPHOCTAX B PEALHOM MHPE,
OCHOBHBIX MOHSTHAX 3/IEMEHTAPHON TEOPUH BEPOSTHOCTEIH;
YMEHHH HAXOMUTh U OLEHUBATH BEPOSTHOCTH HaCTYIUTCHHS
COOBITHIA B IPOCTEHIINX MPAKTHYECKIX CUTYaLUSIX U
OCHOBHbI€ XapaKTEPHCTHKH CITyYaiHbIX BETHUNH;

— BIIAJICHUE HaBBIKAMH UCIIOJIB30BAHHS I'OTOBBIX

KOMIIBIOTEPHBIX IIPOIPaMM IIPH PELLEHUH 3a/1aY.
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