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1. MACIIOPT PABOYEN TPOT'PAMMBI YYEBHOHN JUCIUIJIMHBI
MATEMATHUKA
1.1. Ob61acTb npuMeHeHust padoueil MporpaMMsbl
Pabouas mporpamma y4eOHOM JMCUMIUIMHBI SIBJISIETCS. YacThblO IMPOTrpaMMBI
MOJATOTOBKHU CIELMAIIUCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnenuanbHOCTH
CIIO 23.02.06 Texuuueckast 3KCIuTyaTalus MOJBUAKHOTO COCTaBA JKEJIE3HBIX JIOPOT.

1.2. Mecto y4yeOHO#il JUCHMIUVIMHBI B CTPYKType MpOrpaMMbl MOATOTOBKH
CIELHATMCTOB CPEJHEr0 3BeHa:
OUCLMIIIIMHA MAaTEMAaTHYECKOI0 U OOIIETr0 €CTECTBEHHO-HAYYHOI0 Y4EOHOT 0 LIMKIIA.

1.3. Hesn u 3agaun y4eOHO#M JUCHMILUIMHBI — TPEOOBAHUA K pe3yJibTaTaM OCBOCHMS
y4eOHOM TUCHUIIINHBI:
B pesynbTaTte ocBoeHus y4eOHON AUCIUIUIMHBI 00yYaronuiicss J0HKeH
yMeTh:
—  HCMOJb30BaTh METO/bI IMHEHHON anreOphi;
—  peuiaTh OCHOBHBIE NPUKIIA/IHBIE 33]Ja4l YACIEHHBIMU METOJaMHu;
3HATh:
— OCHOBHBIE TTOHSTHS U METO/IbI OCHOB JIMHEHHOM anreOphl, TUCKPETHON MaTeMaTHKH,
MaTEMaTHYECKOT0 aHaJIu3a, TEOPUH BEPOATHOCTEH U MATEMAaTHYECKOM CTATUCTUKM;
— OCHOBHBIE YHCIICHHBIE METO/IbI PEIICHHUS MPUKIATHBIX 3a/1a4.
1.4. KoauvecTBO 4acOB M0 y4eOHOMY IJIAaHY HA OCBOeHHMe padoyeil MporpaMmmbl

y4eOHO# JUCHUNIHHBI:

MaKCUMaJIbHOHN y4eOHOM Harpy3Ku o0ydaromierocs - /2 Jaca, B TOM YHCIIE:
00s13aTeNTbHON ayAUTOPHON Y4eOHOM Harpy3Kku obyuatromierocs - 12 4acos;
CaMOCTOSITEILHOM paboThl oOyyaromerocss — 60 4Jacos.



2. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIIUIJIAHBI
MATEMATHKA

Pe3ynbTaToM  OCBOGHHMSI TpOrpaMMbl  JUCHUIUIMHBI  SIBIISIETCS  OBJAJCHUE
oOyuvaromumucs npodeccuonanbubiMu (I1K) n 06mmmu (OK) koMneTeHIusIMU:

Kon HaumeHnoBanue pe3yabrara 00yueHHust

11K 2.2 [TmanupoBaTh ¥ OPraHU30BBIBATH MEPOIIPUSATHS ITO COOTIOACHUIO HOPM OE30IaCHBIX
YCJIIOBUU Tpyaa
TIK 2.3 KonTtponupoBaTh 1 O1IeHUBATh KA4€CTBO BHITIOJIHIEMBIX padOT

1K 3.1 OdopMIATh TEXHUUECKYIO i TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO

TIK 3.2 Pa3pabarbiBaTh TEXHOJIOTHYECKHE TIPOIIECCHI HA PEMOHT OTICNBHBIX JI€Taliel U y3JI0B
MOJIBIOKHOTO ~ COCTaBa  JKEJIE3HbIX JOpPOr B  COOTBETCTBUM C HOPMATHBHOM

JIOKYMEHTalUen

OK 1. [ToHnMaTh CyIIHOCTh W COLMAJIBHYIO 3HAYUMOCTh CBOeH Oyaymied mnpodeccuu,
MIPOSIBIIATH K HEW YCTOMYMBBIA HHTEpEC

OK 2. Opraan3oBbIBaTh COOCTBEHHYIO JEATEIHHOCTH, BEIOUPATh TUIIOBBIE METOBI U CITOCOOBI
BBITIOJTHEHUS TTPO(PECCHOHATIBHBIX 3a/1a4, OIICHUBATh WX Y(PPEKTUBHOCTH M KAYECTBO

OK 3. [IpuHuMaTh pemieHuss B CTaHIAPTHBIX W HECTAHIAPTHBIX CHUTYaIllMd U HECTH 3a HHUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBiATh TOUCK ¥ HWCIOJB30BaHWE HWHGOPMAIMK, HEOOXOAUMOU s

3¢ ()EeKTUBHOTO BBIMOJHEHUSI TPOPECCHOHAIBHBIX 3a7ad, MNpo(heCcCHOHATHHOTO H
JUYHOCTHOTO Pa3BUTHS

OK 5. Hcnons3oBarh WH(OPMAITMOHHO-KOMMYHUKAIIHOHHBIC TEXHOJIOTHH B
podeCcCHOHAITBHOM IeATEITBHOCTH

OK 6. PaGotate B KoJIekTHBE W B KOMaHE, A(G(EKTHBHO OOMATHCA C KOJIIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIAMU

OK 7. Bpats Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHIbI (IIOJYMHCHHBIX),
pe3yJbTaT BIMOJTHCHUS 3aIaHU .

OK 8. CaMOCTOSATEIBHO ONPEACIATh 33a4u MPOPECCHOHATBLHOTO U JTMYHOCTHOTO Pa3BHTHS,
3aHMMAThCS CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHMPOBATH IMOBBIIICHUE KBATU(UKALINN

OK 9. OpHEHTHPOBAThCS B YCIOBHSAX YacTOW CMEHBI TEXHOJOTMH B MPOoQecCHOHATBHON
JEATEILHOCTH




3. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI

3.1. O0bem yueOHON AUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bup yyeOHol padoThI

Oovem uacoe

MakcuMmasbHasi yueOHas HArpy3ka (Bcero) 72
Oobs13aTesibHAs ayIMTOPHAas yueOHAasi HAarpy3Ka (Bcero) 12
Teopemuyeckue 3anHsamusi 6
IIpaxmuyeckue 3anamusl 6
CamocrosiTesqibHasi paboTa o0yyarierocs (Bcero) 60

IIpomexxyTouHasi aTrecranusi 6 ¢oopme sK3ameHa




3.2. TemaTuyeckmii IVIaH U colep:KaHue Y4eOHOM ITMCUMILUINHBI MaTemMaTuKa

HaumeHnoBaHue pa3jesioB Cojaep:xkaHue y4eOHOT0 MaTepuaJa, JadopaTopHble H MPAKTHYECKHE PA0OThI, O0bem | YpoBeHb
U TeM CaMoCTOsITe/IbHAsI paboTa 00y4YalmMXxcst 4acoB | OCBOEHHUSs
1 2 3 4
Paznea 1. JIuneiinas aare0pa 12
Conepxxanue y4eOHOro MarepuaJja
KomMrmekcHbIe 9rciia M KX TeoOMeTpruYecKast HHTepnperanus. JleiicTBys HaJl KOMIUICKCHBIMU 1 3
1 | uncnamu, 3aJaHHBIMU B alreOpandecKoi U TpUroHoMeTpraeckoi popmax. [TokasarenpHas
Tema 1.1. KomniexkcHbie (dhopma 3armmcy KOMIUIEKCHOTO YHCIIa.
qyucjaa IpakTnyeckne 3aHATHS 9
1 | Bomonenue eiicTByi Ha KOMILUIGKCHBIMHU YHCIAMH B PA3THYHBIX (OPMaXx.
CamocrosiTejibHas padoTa 00y4arouuxcst 9
IIpopabomka KOHCNEKMO8 3aHAMUI.
Pasnea 2. OCHOBBI JTUCKPETHON MATEMATHKHU 12
Copep:xaHue y4eOHOro MmaTepuaja
Tema 2.1. OcuoBr Teopuu MHo3kecTBO U ero 3neMeHThl. 300pakeHne MHOKECTB € IOMOIIbIO KPYTroB Ditiiepa 2
MHOKECTB 1 . .
Onepanuu HaJl MHOKeCTBaMU. BhINoJIHEHUE oniepaliuii Hai MHOKECTBAMH.
Conep:xaHue y4eOHOro marepuasa 1
Hcropus Bo3HUKHOBEHUS NOHTUA «rpady». OCHOBHbBIE IOHATHUS TEOPUH rpadoB. 1
1 | N3ob6paxenue rpada Ha mmockocTu. [IpumeHenue teopuu rpadoB npu pemeHnn
Tema 2.2. npodeCcCHOHANBHBIX 3a/1a4.
OcHoBblI Teopum rpagos
CamocrosiTesibHas padoTa 00y4arIuXcst
Paboma c koncnekmom. Pewenue 3a0au no meopuu epagos. Buinonnenue onepayuii Hao 11
MHOCECmeamu.
Paznen 3. MaremaTHyeCKUil aHAJIU3 24
Tema 3.1. Coaep:xkanue y4e0HOro MaTepualia
I[Hq)::ffe?;;?iiz};oe " 1 [IpousBoaHas (by\I:IKI_II/II/I. HpOI/BBO,I[VHBIe BBICIIUX MOPSIIKOB. HTErprpoBaHue PyHKINM. 2
Heomnpenenenuslii u onpeaeneHHbIi HHTETPal.
HcYHCIeHne
Tema 3.2. Coaepikanue y4eOHOro MaTepuajia 1
OObIKHOBEHHbIE HuddepenunanpHbie ypaBHEHHUS TIEPBOTO U BTOporo nopsiaka. uddepenunanbHpie 5
nuddepeHunaIbHbIE 1 | ypaBHEHUs ¢ pa3aeNSIONIMMUCS TIEPEMEHHBIMU. JIMHEWHBIC OTHOPOIHBIC YPAaBHEHUSI BTOPOTO
YPaBHeHHUA MOPSIZIKA C TOCTOSTHHBIMU KOA(PPHUITUSHTAMH.




HaumeHnoBaHue pa3jesioB Cojaep:xkaHue y4eOHOT0 MaTepuaJa, JadopaTopHble U MPAKTHYECKHE PA0OThI, O0bem | YpoBeHb
U TeM CaMoCTOsITe/IbHAsl paboTa 00y4YalommXxcst YacoB | OCBOEHMH
1 2 3 4
Tema 3.3. Coaepikanue yueOHOr0 MaTepuajia
JuddepennuaibHbie 1
YPABHEHHS B YACTHBIX 1 | Inddepennmanbabie ypaBHEHHS B YaCTHBIX TIPOU3BOIHBIX. 1
MPOU3BOTHBIX
Tema 3.4. Conepxxanue yueOHOro Marepuaja 2
Psaabi 1 \ Uwucnossie psabl. [Ipu3Hak CXOOMMOCTH YHCIOBOTO psijta o Jlamambepy.
IpakTnuyeckune 3aHATHS
[TpumeHeHre MPON3BOIHOW (DYHKIIMH MPH PEIICHUH MPUKIAIHBIX 331a4d. IHTerpupoBanme
1 | dyskumii. Beruucnenue onpeneneHHbIX MHTErpajioB. Pemenne quddepeHunanbHbIX 2
ypaBHEHHH C pa3JelsIOMIMMHUCS TepeMeHHbIMU. OnpeieieHne CXOIMMOCTH YUCIOBBIX PSJIOB.
CamocrosiTejibHasi padoTa 00y4aroIuXxcst
Paboma ¢ koncnekmom. Pewenue npukiaonwlx 3a0au ¢ noMowbio npouU3800HbIX PYHKYULL. 20
Pewenue npuknaonvix 3a0au ¢ nomowvio onpedenenHvlx unmezpanos. Pewenue
oughepenyuanvrvix ypasuenuti. Onpedenenue cxooumocmu psaoos. Paboma ¢ koncnexkmom
Pa3znen 4. OCHOBBI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOIN CTATUCTUKH 12
Copep:xaHue y4eOHOIro MmaTepuaja
Tema 4.1. OcHOBBI TeOpUMn Ornpenenenne BEpOATHOCTU. TeopeMbl CII0KEHUS 1 YMHOXEHUS BeposiTHOCTEN. CirydaliHbIe 1
BEPOSITHOCTH U 1 | BeIMUMHBI, 3aKOHBI UX pPacIpeeIeHHs U YUCIOBbIE XapaKTepUCTUKH. MaTemaTHieckoe 5
MaTeMaTH4ecKoil O’KHUJaHHE U JUCTIEPCHSL.
CTATHUCTUKHU CamocTosiTesibHasi padoTa 00y4aroIMXcs 11
Pewenue 3a0au. Paboma c koncnekmom.
Pa3zaea 5. OCHOBHBIC YHCJIEHHbIE METOAbI 12
Tema 5.1. Uncjiennoe Conepxanue yueOHOro Marepuasia 3
HHTErpupoBaHHue 1 | dopmyIIbI YKCIEHHOrO HHTEIPUPOBAHKS: IPSIMOYTOJIBHHIKA U Tpaneluii. Popmyna Cumicona
Tema 5.2. Copep:xanue y4e0HOro MaTepHuajia
Yucaennoe [Tonsarue o uncienHoM auddepeHpoBaHun. @opMyIIbl TPUOIUIKEHHOTO 1
Au@pepeHnupoBanme 1 b depeHIrpoBaHusl, OCHOBAHHBIE HA HHTEPIOJSIIUOHHBIX popmynax HeloToHa. 2
Conepxanue yueOHOro Marepuasia
Tema 5.3. 1 \ [TonsiTre 0 uncneHHOM penieHnH U depeHInanTbHBIX ypaBHeHH. MeTton Diinepa
YucieHHoe pelieHue
0GBIKHOBEHHBIX IIpakTH4ecKkue 3aHATHS §
I hepeHINATLHEIX Pemenue 3amay ¢ ucnosib3oBanueM (Gopmyn HPSAMOYTOJILHAKOB, TParNeLui, Cumricona. 5
ypaBHenmii 1 | Pemenne 3amad ¢ UCMIONB30BaHUEM MHTEPHOISIIMOHHON hopmyisl HeloToHa.

UYucnenHoe penienne auddepeHnnanbHbIX ypaBHEHUH MeToJ0M Diliepa.




HaumenoBanue pa3ae/ioB Coaepikanue yueOHOT0 MaTepuaJa, JJabopaTopHble U NPAKTHYECKHe PadoThl, O0bem | YpoBeHb
U TeM caMoCTOsITeJIbHAasi padoTa 00y4aoImMXxcst 4acoB | OCBOCHHS
1 2 3 4
CamocrosiTesibHasi paboTa 00y4aKIIMXCS 9
Paboma c koncnekmom. Pewenue 3a0a4 4ucienno2o uHmezpuposanus u oughgepenyuposanus.
Beero 00s13aTeILHON ayTUTOPHON HATPY3KH 12
MaKCHUMaJIbHOM Harpysku 72

Jiist XapakTepUCTHKU YPOBHS OCBOCHHS y4EOHOI'0 MaTepralia HCIOJb3YIOTCsS CICAYIONE 0003HAY CHUSL:

1. — 03HaKOMUTEIBHBIN (y3HaBaHHUE paHEe U3YUYCHHBIX 00BEKTOB, CBOWCTB);

2. — penpoyKTHBHbIH (BBIMOIHEHHE S TEIBHOCTH 10 00pa3ily, HHCTPYKIHUH WK MO PYKOBOACTBOM);

3. — MPOAYKTUBHBIN (INIAHUPOBAHKE U CAMOCTOSTENILHOE BBIMOIHEHHE IS TEIbHOCTH, PEIICHHE POOJICMHBIX 3a/1a4).




4. YCJIOBUS PEAJIM3AIIMU PABOYEN IMPOI'PAMMBI

4.1. Tpe6oBanus K MHUHUMAJIBLHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecreYeH NI
4.1. Tpe6oBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEXHUYECKOMY
o0ecIeYeH NI

Peanuzanus yueOHON JUCHUIUIMHBI TpeOyeT HAIMYUs y4eOHOTO KaOruHeTa
«MaremaTtukay.

O6opynoBaHue yueOHOro kabuHera:

- nepcoHa bHbIM KoMmbioTep (mporpammuHoe obecneuenue: OC Window’s
XP, MS Word 2007)

- KUJKOKPUCTANINYECKUH TEIEBU30D;

- N0CaI0YHbIE MECTa MO KOJMYECTBY o0yuaromuxcs (26 mecr);

- pabouee MEeCTO Mpeno/iaBaTens;

- KOMIUIEKT  Y4eOHO-HAIJISIAHBIX ~MOCOOMH MO  MaTeMmaThke: 3Haku
TpuroHomeTpuyeckux Qynkuui, Ilnomane derbipexyronbHuka, DOopmynsl
CIOKEHHMSI M BBIYMTAHUS apryMeHToB, POpMyJibl ABONHOIO W TOJOBHUHHOTO
aprymenToB, [{lununap, Konyc, Yron mexay Bekropamu, [[elCcTBUS ¢ BEKTOPaMH,
3aJlaHHBIMU CBOMMH KoopJuHaTtaMu, GopMyibl peoOpa3oBaHus NMPOU3BE/ICHUS B
CyMMy U pa3HocTb, Dopmynbl mnpeoOpa3oBaHUs CYMMBI W pPa3HOCTH B
NpoU3BElICHNE, TPUTrOHOMETPUYECKHE TOMXKIAECTBA, TO0XKAECTBA COKPAILEHHOTO
yMHOKeHusA, Tabnuna 3HadyeHuil TpuroHomerpudeckux (yHkiuii, KaapaTHbie
YpaBHEHUS, MOJIEJI MHOTOTPAaHHHUKOB;

- NeYaTHbIE JEMOHCTPALlMOHHBIE MOocoOus: MeTtoauveckue yKazaHus IO
BBIMIOJTHEHUIO TPAKTUYECKUX U KOHTPOJBHBIX PaOOT JUIsl CTYAEHTOB 3a04YHOTO
OTJICJICHUS.

4.2. UudopmanuoHHoe odecriedeHne 00ydeHust

Ilepeuyens yueOHBIX M3MaHui, UHTEpHET-pEeCypCcOB, OMOIHUTEILHON TUTEPATYPhI
Cnmcoxk HCTOYHMKOB
OcCHOBHBIC HCTOYHHMKHU:

1. Beicmmas wmaremathika @ y4eOHMK W TPAKTUKYM IS CPEIHETro
npodeccruonansHoro obpazoanusi / M. b. XpumynoBa [u nap.] ; mom oOmieit
penakmuern M. b. Xpunynosou, M. WM. Llpiranok. — Mocksa : M3narenbcTBO
HOpaiit, 2019. — 472 ¢. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-
534-01497-6. — Texkct : anektponssiidi // DBC Ipaiit [caiit]. — URL:
https://biblio-online.ru/bcode/437476

2. Ceovix, U. IO. Marematvka : y4eOHMK M IIPaKTHMKyM JUIi CPEIHETO
npodeccuonansHoro obpazosanus / U. FO. Cenwix, 0. b. I'pebenmukos, A. FO.
[[leseneB. — MockBa : MHM3marensctBO HOpaiit, 2017. — 443 c. —

10
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https://biblio-online.ru/bcode/437476

(ITpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-03934-4. — Tekcer
anektponuei  //  OBC  KOpait  [caiit]. —  URL:  https://biblio-
online.ru/bcode/405193

JIonoTHUTEIbHbIE HCTOYHUKH

1. Jlopogheesa, A. B. MatemaTuka : y4eOHUK JUIsl CpeHEro MpoQheCcCUOHATBEHOTO
obOpazoBanus / A. B. JlopodeeBa. — 3-¢ uza., mepepadb. u gon. — Mocksa :
N3narensctBo KOpaiit, 2019. — 400 c¢. — (IlpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-534-03697-8. — Tekct : snextponnsiii / DbC IOpaiiT [cailt]. —
URL: https://biblio-online.ru/bcode/426504

2. MaremaTtuka : yueOHUK JUIsl CpeIHero npodeccuoHanbHoro oopasosanus / O. B.
TarapuukoB [u ap.] ; nmox obwmen penakiued O. B. TatapuukoBa. — Mocksa :
NznarensctBo Opaiit, 2019. — 450 ¢. — (IlpodeccuonanbHoe obpa3oBaHue). —
ISBN 978-5-9916-6372-4. — Texkct : snextponnbiit / ObC IOpait [caiiT]. —
URL.: https://biblio-online.ru/bcode/433901

3. baspun, 1. U. MaremaTuka Jjisi TEXHUYECKUX KOJUICIKEHM U TEXHUKYMOB :
y4eOHUK U MPAKTUKYM JUJIsi cpeHero npodeccruonansHoro oopazosanus / U. U.

baBpun. — 2-e u3n., ucnp. u non. — Mocksa : M3gartensctBo IOpaiit, 2019. —
397 c. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-08026-1. —
Tekct : osmekrponnbii // DBC IOpaiir [caiit]. — URL: https:/biblio-

online.ru/bcode/434618

4. Tucun, B. b. Maremaruka. [IpakTukym : ydeOHOE MOCOOME IJi CPETHETO
npodeccuonanpbHoro oopasosanusi / B. b. I'mcun, H. III. Kpemep. — Mockga :
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5. KOHTPOJIb M OLEHKA PE3YJIbTATOB OCBOEHMUSI
JUCLUITIIMHBI

KoHTposib M oOmeHKa pe3yabTaTOB OCBOCHHMS Y4YCOHOH JAMCIMILIAHBI
OCYIICCTBIISICTCS TpErnojaBarejieM B MPOILECCe TMPOBEACHHUS MPAKTUYCCKUX
3aHATHH, a TaK)KE BBIMOJHCHUS OOYYAIOIIMMHUCS WHIWBUIYAIbHBIX 3aJ1aHHi
(cooOrIeHMIA, MPEe3CHTAIINN).

Pe3yabTarsl 00yyeHus

(0oCcBOEHHbIE YMEHNsI, YCBOCHHbIE 3HAHMS)

®opMBbI M METOAbI KOHTPOJIS U OLleHKH

pe3yJbTATOB 00yUYeHHs

Ymenua:

HUCIIOJL30BaTh METOAEI JINHEHHON
anreopsl;

peiiaTb OCHOBHBIC ITPUKIIAAHBIC 3a1a4n
YU CJICHHBIMHU MCTOJaMH

OKCIICPTHOC Ha6J'II-OI[eHI/I€ " OILICHKA Ha
MMPAKTUYCCKUX 3aHATUAX

3nanua:

OCHOBHBIX ITOHATHHA M METOJIOB JTUHECHHON
anreOpbl, TUCKPETHON MaTeMaTHKH,
MaTeMaTHYeCKOTO aHaJIN3a, TCOPUHU
BEPOSATHOCTEH U MaTEMaTHYECKOM
CTaTHCTHKHY;

OCHOBHBIX YHCJICHHBIX METOJIOB PEIICHHS
MPUKIIATHBIX 33]1a4

OIIEHKA COOOIICHUH (IIPEe3CHTAIH),
NPUKJIAIHBIX 3a/1a4; YCTHBIA OTIPOC
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