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1. ObLIASL XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI
YUYEBHOU JUCIHUITJIMHBI
OV J1.05 MaTemaTuka

1.1. O6aacTh NpuMeHEHHUsI MPOrPaMMbI

Pabouasi mporpamma y4eOHON AMCHMIUIMHBI SIBJISIETCS 4YacThblO OCHOBHOM
npodeccuoHanbHON 00pa30BaTENBLHON IPOrPAMMBI, PEATM3YEMOM MPHU MOATOTOBKE
CIICIIMAJIUCTOB CpeaHero 3BeHa no cnenuanbHOocTH 38.02.01 DOkoHOMHKA H
oyxrantepckuii yder (mo otpaciam). IlporpamMmma y4eOHON JIUCITUTIIUHBI
«Maremartnka» paspaborana ¢ ydetom TpeboBanmii PI'OC cpemnero oOrero
oOpa3zoBaHmsi, TPEABSIBISIEMBIX K CTPYKType, COJEpPKaHUI0 U pe3yJbTaTaM
OCBOCHHMSI y4eOHOW  muCIMIUIMHBI «MaTtemaTuka», B  COOTBETCTBHU C
«PexomMeHaanmsaMuy Mo OpraHu3alliy MOJYyYeHUs CPEeIHETo 00Iero oopa3oBaHus B
npezesiax OCBOEHUs 00pa30oBaTEIbHBIX MPOrPAMM CPEIHETO MPOPECCHOHAIBHOIO
00pa3oBaHus Ha 6a3e OCHOBHOTO 0011Iero 00pa3zoBanus...» (Muchbmo JlenaprameHTa
roCyJapCTBEHHOW TNOJUTUKU B cdepe MOoAroToBkH paboumx kaapoB u JI1O
Muno6puayku Poccum ot 17.03.2015 No 06-259), npumepHoi mporpaMMmoi
o011eo0pazoBarebHON yueOHOM nucuUIIuHbl «MareMatuka: anredpa W Hayana
MaTeMaTH4YECKOro aHanuza; reomerpus» (aBTop M.U. bammmakos, DI'AY «OUPOy,
2015 1) C Yy4YeToM COIMAIbHO-3KOHOMHUYECKOTO Mpoduis MOJy4aeMoro
podecCHOHaTLHOTO 00pa30BaHMS.

1.2. MecTo AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH mpogdeccuoHaJIbHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

Oo6meoOpa3oBatenpHas yueOnas auctumumaa OVYJI.05 Maremaruka
OTHOCHUTCS K 00s3aTeIbHON MpeaMeTHON obyiactu «MareMaTtrka U HHpOpMaTHKa»
B cooTBeTcTBUU ¢ PI'OC COO 1 BXOAUT B 00111€00pa30BaTEIbHBIN ITUKII YU4SOHBIX
JTUCLIUIUINH, U3y4aeTcsl Ha MPO(UILHOM YPOBHE.

1.3. TpeGoBanusi K pe3yibTaTaM OCBOEHHS U CIHUININHBI

OcBoeHue cofiepkaHus yueOHOM TUCIUIUIMHBI « MaTemMaTrKay mpeamnoiaraet
JTOCTH)KEHHE 00YyYaIOIIMMHUCS CISIYIONINX PEe3yIbTaTOB:

JUYHOCIHDBIX.

— c(OpPMHUPOBAHHOCTH IPEJCTABICHUN O MaTEeMaTHKE KaK YHHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJCIUPOBAHHUS SIBIICHUW U MPOLECCOB, UAEAX U METOJIAX
MaTEMaTHKH;

— MOHMMAHHME 3HAYUMOCTH MATEMaTUKW IS  HAYYHO-TEXHUYECKOTO
nporpecca, CHOPMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKE KaK K 4YacTH
0011IeUeIOBEUeCKON  KYyJbTYphl uYepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUS
MaTEMaTUKH, PBOJIIOIMEH MAaTEMaTUYECKUX UJICH;

— pPa3BUTHE JIOTUYECKOTO MBIIUICHHS, POCTPAHCTBEHHOI'O BOOOpaXKEHUS,
QITOPUTMHYECKOU KYJIbTYPhI, KDUTUYHOCTH MBIIIUICHHS HA YPOBHE, HEOOXO0IMMOM
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U1t Oy ty1iei mpodeccuoHaIbHOM AESTENbHOCTH, IS IPOJIOJKEHUST 00pa30BaHUs
1 CaMOOOpa30BaHMS;

— OBJIQJICHUE MAaTEeMAaTHYECKUMHU 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM JKU3HU, NI OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JTUCIIUILIAH
U JUCIHIUIMH TPOo(EeCCHOHATBLHOTO IHKJIA, JUIsl TOJMy4YeHUss oOpa3oBaHUS B
00J1aCcTAX, HE TPEOYIOIMUX yriayOJeHHON MaTeMaTH4YeCKON MOArOTOBKH;

— FOTOBHOCTb U  CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHUCIE
caM000pa30BaHMIO, Ha TPOTSIKEHUU BCEHM KU3HU; CO3HATEIHLHOE OTHOUIEHUE K
HEIMPEPHIBHOMY O0Pa30BaHUIO KaK YCIOBUIO YCIHEIIHON MNpodecCHoHaNbHOU U
OOIIICCTBEHHOU JIESITCIILHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOATEIHLHOW TBOPYECKOW W
OTBETCTBEHHOU JCSITEIILHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMMU B
oOpa3zoBarenbHOM,  OOIIECTBEHHO  IMOJIE3HOHM,  y4yeOHO-HUCCIEA0BATENbCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIbHOCTH;

— OTHONICHHE K NPpOo(heCcCHOHATHHON MeATeTbHOCTH KaK BO3MOXKHOCTH
y4acThsi B PENICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
001IeHaIMOHATBHBIX TPOOIIEM;

Memanpeomemmubix.

— YMEHHE CaMOCTOSITCIIbHO OIPEACNIATh LEIU JIEITSIbHOCTH M COCTaBJIATh
IUTaHBI  JICSITEIBHOCTH; CAaMOCTOSITEIbHO OCYIIECTBJIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JCATEIBHOCTh, HCIIOIB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JTOCTHOKCHHSI TTIOCTABJICHHBIX IIEJICH U peai3aiiy IJIaHOB JAeATEIbHOCTH; BRIOMPAThH
YCIEIIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHSIX;

— YMEHHE MPOAYKTUBHO OOMIATHCA W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHON  JCSATEIBHOCTH, YYHTHIBATH TO3UIMU  JAPYTUX  YYaCTHUKOB
nesATeTbHOCTH, 3O (PEKTUBHO pa3peniaTh KOH(IUKTHI,

— BJIQJICHWEC HaBBIKAMHU IT03HABATCIIBHOW, y4eOHO-HCCIICIOBATEIIBCKON |
IIPOCKTHOM JCATCIBHOCTH, HABBIKAMH pa3pelIeHHs] MpoOJieM; CIHOCOOHOCTh M
TOTOBHOCTB K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHHS MPAKTHICCKUX 3a]1a4,
MPUMEHEHUIO Pa3INYHBIX METOJIOB ITO3HAHNS,

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHOM HH(POPMAIIMOHHO-
MO3HABATEIILHOMN JIEATEILHOCTH, BKIIFOUAsi yMEHUE OPHEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHQPOPMAIMK, KPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH
uH(MOPMAITHIO, TIOJTyYaeMYI0 U3 PA3JIMYHBIX HCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMHM CPEJCTBAMH: YMCHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIO TOUKY 3PEHHS, HCIIOIH30BaTh aJCKBAaTHBIC S3BIKOBBIC CPE/ICTBRA,;

— BJIAJICHUE HaBBIKAMHU TIO3HABATEIBHOW pepIECKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JICUCTBUI M MBICIUTEIBHBIX IIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MTO3HABATEIIbHBIX 3a7a9 U
CPENCTB IJIsl UX TOCTHKCHUS;



— LEJICYCTPEMJIIEHHOCTh B MOMCKaX W MNPUHATHM  PEUICHUM,
C000Pa3UTETHLHOCTh M UHTYHIIHS, Pa3BUTOCTh TPOCTPAHCTBEHHBIX MPEICTABICHUN;
CIOCOOHOCTH BOCTIPUHUMATH KPAcOTy ¥ TAPMOHHIO MUPA,

npeoMemHubix.

— cOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTeMaTHKEe KaK YacTH MHUPOBOU
KyJbTYPBl U MECT€ MATEMAaTUKHN B COBPEMEHHOW IIUBIIIU3AINH, CTIOCO0aX OMMMCAHUS
SIBIICHUH peaqbHOT0 MUPA Ha MATEMAaTHYECKOM SI3BIKE;

— cOpMHUPOBAHHOCTH MPEACTABICHUN O MATEMAaTHUYECKUX TOHATHUAX Kak
BXHEHIINX MaTeMaTHYECKUX MOJIENSIX, MO3BOJSIONINX OINUCHIBATh U U3y4YaTh
pa3Hble TPOIECChl W SBJICHUS; TOHMMaHWE BO3MOXKHOCTH aKCHOMATHUYECKOTO
MOCTPOEHUS MATEMAaTUIECKUX TEOPHUI;

— BJAQJCHHE METOJaMU J0Ka3aTeIhCTB U AITOPUTMOB PEIICHUS, YMEHHE UX
MPUMEHSTh, TPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHSI B XOJI€ PEIICHUS 3a/1a4;

— BJAQJCHHWE CTAHIAPTHBIMH TPUEMaMU PEIICHHUS PalUOHAIBHBIX U
VPPAMOHATBHBIX, MIOKA3aTEIbHBIX, CTETICHHBIX, TPUTOHOMETPUIECKUX YPaBHEHUN
¥ HEPABEHCTB, UX CHUCTEM; MCIOJb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MIPOTPAMM, B
TOM YHUCJE JUIS TTOUCKA MYTH PEIICHUS M WLIIOCTPAlMK PEUICHUS YpaBHEHUH U
HEPABEHCTB;

— cOpMHUPOBAHHOCTh  TPEJACTaBICHW 00  OCHOBHBIX  ITOHSTHUSX
MaTeMaTHYECKOTO aHajn3a U UX CBOMCTBAX, BIAJCHUEC YMEHHUEM XapaKTepHU30BaTh
noBeneHne (DyHKIMHA, WCHOIB30BaHWE TMOJYYCHHBIX 3HAHWW [JIsl OMHUCAHUSA WU
aHalln3a pealbHbIX 3aBHCUMOCTEH;

— BJIaJICHUE OCHOBHBIMHU TOHSATHUSIMH O IUIOCKUX W TPOCTPAHCTBEHHBIX
TeOMETpUUYECKUX (UTYpax, UX OCHOBHBIX CBONCTBAxX; CHOPMUPOBAHHOCTh YMEHUS
pacmo3HaBaTh reoMeTpuyeckne (PUrypsl Ha dYepTekax, MOJAEIAX M B peaTbHOM
MUpE; MPUMEHEHHE W3YUYEHHBIX CBONCTB T€OMETPUUYECKUX PUTYp U HOpMysT s
pEIICHNS TEOMETPUIECKUX 33124 U 3a/1a4 C MPAKTUIECKUM COJICPIKAHUEM;

— chOpMHPOBAHHOCTH MPEACTABICHUI O MPOIIECCAX U SBICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTepP, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJIbHOM MUDE,
OCHOBHBIX TOHSATHUSAX DJIEMEHTAPHOW TEOPHUU BEPOSTHOCTEW; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHSI COOBITUH B TMPOCTEUIINX MPAKTUYECKUX
CUTYallUsX ¥ OCHOBHBIE XapPaKTEPUCTUKH CITyYaHBIX BEINYNH,

— BJIaJICHUE HaBBIKAMH HCTIOJIH30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM
U PEIICHUH 3a]1ad.

1.4. Koau4yecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBbI JUCHMILIHHA
O6beM oOpa3oBaTenbHOM nporpamMmmbl 351 yac, B TOM uucie:
- 3aHATHUSA BO B3aMMOJICUCTBHE ¢ MpemnoaaBaTeneM — 234 daca;

- BHeayAUTOpHas caMocTosiTeNbHas pabdota — 117 yacos.

®opMa NPOMEKYTOYHOH ATTECTALMM: DK3aMEH.



IIpu yrpo3e BO3HMKHOBEHMs U (WIM) BO3HUKHOBEHUU OTHAEIbHBIX
YPE3BBIYAWHBIX CHUTYAllMd, BBEICHHUH PEKHMMa IOBBIILICHHOW TOTOBHOCTH WM
Yype3BbIUAiHON CUTyaluu Ha Bcel Teppuropun Poccuiickoit denepannn mudo Ha
ee YacTH peanu3anus padodeil MmporpaMMmbl Y4eOHON JUCHUIUIMHBI MOXET
OCYIIECTBIIATECS C MPUMEHEHUEM 3JIEKTPOHHOTO OOYYEeHHs, JUCTAHIIMOHHBIX

00pa3zoBaTeNbHBIX TEXHOJOTHH.

2. CTPYKTYPA U COJIEP’KAHUE YYEFHOM JJUCHUILJIUHBI

2.1. O0BbeM y4eOHOT0 TUCHUIIMHA ¥ BU/bI y4e0HO# padoThI

10 OYHOU (popMe 00yUeHUs

Bup yuyeOHoii padoTshI

Oo0BbeM yacoB

O0beM 00pa3oBaTEIHHON MTPOTPAMMBI 351
Bcero yueOHBIX 3aHATHI BO B3aUMOJICHCTBUH C MPENOJaBaTeIeM 234
B TOM 4HCJIe:

TEOPETUUECKHE 3aHITUS 234
MPAKTUUECKHUE 3aHSITUS )
caMocTosTeNIbHas paboTa 117

Wtorosas arrecranus mo AUCIUIUIHHE B OpME dK3aMEHa

10 3a04HOM hopme 00yueHuUsI

Bux yueOHoi1 padoThI

Oo0BeM 4acoB

O0bem 00pa3oBaTe/ibHON MPOrPaMMBbI 351

Bcero yueOHBIX 3aHATHI BO B3aMMOIEeHCTBHH C 24
npenojaaBaTejaeM

B TOM 4HcCJIe:

TEOPETUUYECKUE 3aHSITUS i

MPAKTUYECKUE 3aHATUS 18

caMOCTOsITeNIbHAs paboTa 114

KOHCYJIbTALIH 2

UTOTOBasl aTTECTAIlM 10 AUCLUHUIUIMHE B (popme 9K3ameHa 4




2.2. TemMaTuueckuii IVIaH U coJiepPKaHUe YUeOHOH JUCUMILIUHBI
OV .05 MaTemaTuka

HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, JadopaTopHblie U NPaKTHYecKue padoThl, Oo6bem Yposenn
pa3aesioB U TeM caMoOCTOsITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI

1 kypc 1 cemecTp

Beenenune Coaeprxkanue yueOHOro MaTepuasa

MaremMaTrKa B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITMOHHBIX TEXHOJIOTUSIX U 2 1
HpaKTHHGCKOﬁ ACATCIIBHOCTH. HGHI/I U 3a1a4i U3YUYCHUS MATCMATHKU ITPU OCBOCHUUA
npodeccuii CI1O u cnenmanpHocTei CIIO.

Tema 1. Coaeprxkanue yueOHOro MaTepuasa 10

Pa3suTHe noHATHSA 0 [lenble 1 palMOHAJIBHBIE YHCIIA.
qycie JlelicTBUTEbHBIC YKCIIA.
[TpubnuxeHHbIE BBIYUCIICHUS.
KommiekcHbie yucna.

oOIN BN

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst
— pellIeHHE YPaBHEHUM M HEPABEHCTB NEPBOM U BTOPOM CTENEHH,
— cozzaaHue npe3eHTanuu «VIcTopust OTKPBITHS KOMIUIEKCHBIX YHCEI,
— 3allOJIHCHUEC TaG.HI/II_IBI «KoMmIuiekcHble ynciaay

N
(e}

Tema 2. Conep:kaHue y4eOHOI0 MaTepHuaJia

Kopnu, crenenu u KopHu u creneHu. 1-2
Jorapu@msl Kopnu HaTypaJIbHOM CTENEHN U3 YKCIa U UX CBOMCTBA.

Crenenu ¢ pallMoOHAIbHBIMU ITOKA3aTEISIMU, UX CBOMCTBA.

Crenenu ¢ 1eHCTBUTENBHBIMU MTOKA3aTEISIMHU.

CBoiicTBa CTENEHU C IEUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm.

Jlorapudm uucna. OcHOBHOE JTorapu(hMUIECKOE TOKIECTBO.

JlecsiTUuHBIE U HATYPAJIbHBIE JIOTAPU(PMBI.

[TpaBuia geiicTBuii ¢ orapudmamu.

[Tepexon Kk HOBOMY OCHOBAaHHUIO.

[IpeoOpazoBanue anredpandecKux BoIPAKESHUH.

[IpeoOpa3oBanue panMOHATBHBIX, UPPALMOHAIBHBIX CTETEHHBIX, MOKAa3aTeNbHBIX U
norapu)MUYECKUX BhIPAKCHHIM.

A BRAPNPPNPPNPDNPDNDNDNDNDNDDNDDNDDN




HaumenoBanue
pa3iesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHH

IlpakTuyeckue 3aHATHSA (He npedycCMOmpeHsl)

KouTtpoJbHble padoThl (He npedycmompernt)

CamocTrosiTesibHAsi padoTa 00yYarOIMXxcst

- BBITIOJTHEHUE JIOMAIITHUX 3a/IaHUH,

- MOJITOTOBKA COOOIICHHS WIIH CO3/IaHUE MTPE3CHTAINH, TEMBI Ha BHIOOD:
1) Hcropus npOUCXOKACHUS U Pa3BUTHS MTOHITUS KOPHSI.
2) Hcropwust MpOMCXOXKICHUS M PA3BUTHSI MOHATHSI CTCTICHH.
3) KopHu u cTeneHu B IpUpoOJIe U TEXHUKE.
4) Wcropust MPOUCXOKICHHS U PAa3BUTHS JIOTapu()HMOB.
5) Ywucro e.
6) xou Henep.
7) Jlorapudmbl B IPUPOJIC U TEXHUKE.

- 3arosiHeHue Tabauibl «KOpHU U CTeTeHn»

- 3arosiHeHue Tabmauubl «Jlorapudmen

- peleHne oKa3aTeIbHBIX YPAaBHCHUN 1 HEPABEHCTB

- pelieHue JorapupMUIECKUX YPaBHEHHH 1

HEPaBEHCTB

14

Tema 3.
IIpsiMble U MJI0CKOCTH
B NIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

[TapannenbHOCTh NMPSIMOI U TIIIOCKOCTH.

[TapamtensHOCTB IIO0CKOCTEN. IlepneH MKy IIPHOCTD NPSMOU U IIIOCKOCTH.
[lepieHaAMKYJIAp M HAKIOHHASA. YTOJI MEXAY MPSIMOM U TIIOCKOCTHIO.
JIByTpaHHBIN YroJl. YToJ MEXAY IJIOCKOCTIMHU.
[leprieHAMKYIAPHOCTD IBYX IJIOCKOCTEA.
I'eomerpuueckue mpeoOpa3oBaHUs  MPOCTPAHCTBA:
CUMMETPUSI OTHOCUTEIIBHO TIOCKOCTH.

[TapamtensHOE npoekTpoBanue. [1n01mans OpTOroHaIbHON IPOCKIUU.
N3o0pakeHne mpocTpaHCTBEHHBIX PHUTyp.

napajuieIbHbII

HEepEeHoC,

ADNDNDNDNDNDNDDNDDN

NN

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs

- BBINIOJIHEHUE JOMAILHUX 3aJaHUM,
- 3anosiHeHre Tabaubl «IIpsMblie B IPOCTPaHCTBEY,

10




HaumenoBanue
pa3iesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHS

- 3anosiHeHne Tabaubl «IIpsMble U MIIOCKOCTH B POCTPAHCTBEY,

- 3anosiHeHue Tabauibl «I1ockocTH B MpOCTpaHCTBEY,

- CO3JIaHMeE Npe3eHTauuu Ha TeMy «llapaiienbHOCTh U NEPIIEHIUKYIIAPHOCTh B MOEH
CHELIMAIBHOCTHY.

Tema 4.
KomOunatopuka

Conep:xanue yueOHOro MaTepuaJia

OcCHOBHBIE TIOHATHS KOMOMHATOPHKH.

3aa4ym Ha MOJCYET YKCia pa3MeIIeHUH, TepEeCTaHOBOK, COUETaHUM.
Pemenwue 3anay Ha mepebop BapuaHTOB.

®opmyna 6unoma HeroToHa.

CBoiicTBa OMHOMHHAIBHBIX KO3()PULINEHTOB.

Tpeyronbuuk [lackans

CamocrosiTe1bHas padoTa 00y4arOIMXCH
- BBIIIOJTHEHUE JJOMAITHHUX 33JaHNH,
- 3amoJiHeHHe TabIHIbl «DIeMEHTHl KOMOMHATOPUKI.

Tema S.
Koopaunartel n
BEKTOPBI

Conep:kanue y4eOHOIro MaTepuaJa

[IpsimoyronbHas (IeKkapToBa) cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

dopmysa pacCTOSIHUSI MEXKAY ABYMsSI TOUKaMH.

VYpaBHeHus chepbl, MIIOCKOCTU U MPSIMOH.

Bektopel. Moayinb BekTopa. PaBeHCTBO BEKTOPOB.

CrnosxeHue BEKTOpOB. Y MHOKEHHME BEKTOpA Ha YHCJIO.

PasnosxeHne BekTOpa 10 HANPABICHUAM. YTOJI MEXKY IBYMsI BEKTOPaMH.

IIpoexkuust BekTOopa Ha ocbk. Koopamnatel Bektopa. CKansipHOE NPOU3BEICHUE
BEKTOPOB.

Hcnonp30BaHWe KOOpPAMHAT M BEKTOPOB IIPU PELICHUM MaTEMaTHYECKUX W
MPUKJIAJHBIX 33]1a4.

NN DPNDNDNDDNDDNDDN

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs
- BRITTIOJTHEHHE JOMAIIHUX 3aJlaHu,
- coznanue npeszeHranuu «KoopamHaTsl M BEKTOPBI BOKPYT HACY.

Tema 6. OCHOBBI TPUTOH

oMeTpHun

Tema 6.1.
OcCHOBHbBIC MOHATHSA
TPUTOHOMETPHH

Conep:kaHue y4eOHOIro MaTepuaJia

Pannannas mepa yria.
BpamarensHoe qBUKEHUE.

N




HaunmeHoBaHue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl, Oo6bem Yposenn
pa3iesioB U TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI
CuHycC, KOCHHYC, TAHT'€HC U KOTAHI€HC YHCIa. 2
CamocTrosiTe/ibHasi padoTa 00yUYalouuxcsi 3 2
- BBIIIOJIHEHUE JIOMAIIIHUX 3a/1aHUH,
- IOJITOTOBKA COO0OLIEHNs Ha TeMy «VIcTOpus CTaHOBIIEHUS U PA3BUTUSA
TPUTOHOMETPHIY.
Tema 6.2. Coaeprxanue yueOHOro MaTepuasa 6
OcHoOBHBIE dopMyIbl TPUBEICHUS. 2 1
TpUroHomerpudeckue | Gopmyisl cioxeHuss. PopMyIibl yABOCHHUS. 2
TOXKIECTBA @DopMyJIbl TOJIOBUHHOTO YIJIA. 2
KonTtpoJsabHasi pa6ora 3a 1 cemecTp 2
CamocrosiTeibHas padoTa 00y4arOIMXCA 4 2
- BBINOJIHEHUE JIOMAIIHUX 3a/laHuil.
Hroro 3a 1 cemectp: 153
1 kypc 2 cemecTp
Tema 6.3. Conep:kaHue y4eOHOIro MaTepuaJia 8
IIpeoGpa3oBanue [IpeoOpazoBanre CyMMBI TPUTOHOMETPUYECKMX (YHKIIMH B TNPOU3BEACHHE U 4 1
NpocTeimux IIPOU3BEACHUS B CyMMY.
TPUTOHOMETPUYECKUX | BolpaskeHue TpuroHomMeTpuieckux GyHKIUN yepe3 TAHTeHC MOJOBUHHOTO apryMeHTa. 4
BbIpaKeH il CamocrosiTeibHas padoTa 00y4arOIMXCA 4 2
- BBINOJIHEHHUE JIOMAIIHUX 3a/1aHuil.
Tema 6.4. Coaepsxkanue y4eOHOro MaTepuasa 10
Tpuronomerpuyeckue | IIpocreiiiiine TPUTOHOMETPUICCKHE YPABHCHHUSL. 2 1
YPaBHEHHUS U [Ipocreiinine TPUrOHOMETPUUECKHE HEPABEHCTBA. 2
HepaBeHCTBa OOpaTHbIe TPUTOHOMETPUUYECKUE QYHKITUH. 2
ApKCHHYC, apKKOCUHYC, ApKTaHI€HC. 4
CamocrosiTeibHas padoTa 00y4aOIMXCH S) 2
- BBINOJIHEHUE JIOMAUIHUX 3a/laHuil.
Tema 7. Coaeprxkanue y4eOHOro MaTeprasa 18
DOyHKIHH U rpauKH @Oynkuun. OO6nacTh oOmpeaesieHUus M MHOXKECTBO 3HaueHHi; rpaduk QyHKIUH, 2 1
nmocTpoeHue rpagukoB PyHKIUH, 3aJaHHBIX Pa3TUIHBIMH CITIOCOOAMH.
CpoiictBa ¢dyHKIMH. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTh, OTIPAaHHYEHHOCTD, 2




HaunmeHoBaHue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl, Oo6bem Yposenn
pa3iesioB U TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI
NEPUOTUIHOCTb.
[TpomMexyTku Bo3pacTaHus U yObIBaHUS, HAaUOOJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, TOUKH 2
SKCTpEeMyMa.
I'paduueckass wunTepnperanus. [IpuMepsl GyHKIMOHATBHBIX 3aBUCHUMOCTEH B 2
peabHBIX MPOIECCAX U SBICHUSX.
Apudmerndeckue omnepanuu Haa GyHKuuIMH. CroxxkHas GyHKIHS (KOMIIO3HUINSA). 2
[ToHsATHE O HETIPEPHIBHOCTH (DYHKIIHH. 2
O6parnbie pyHkun. O6IacTh onpeaeaeHus 1 00J1acTh 3HaYeHUH 00paTHOM (DYHKITHH. 2
I'padux oOpaTHOM GyHKINH.
Omnpenenenust yHKIIUNA, ©X CBOMCTBA U TpadUKH. 2
[TpeoOpaszoBanus rpadukoB. [lapamiensHbIi IEpeHOC, CHMMETPHS OTHOCUTEIIBHO OCEi 2
KOOpIMHAT M CHUMMETpPUS OTHOCUTEIBHO Haudaja KOOpPAMHAT, CUMMETpPHUS
OTHOCHUTEJIBHO MPSIMOH Y = X, pacTsHKEHHUE U CKATHE BIOJIb OCeH KOOPAMHAT.
CamocTrosiTe/ibHasi padoTa 00yUYaloUIuXcsi 9 2
- BBITMOJIHEHHUE JIOMAITHUX 3a/1aHui,
- COCTaBJIEHHE KOHCIIEKTa 10 TeMe «aeMeHTapHble GyHKIUU. CraoxkHble QYyHKIUH.
OO6patHbie QyHKIMNY,
- IOATrOTOBKA cooluieHus 1o teme: «lIpumeps! GyHKIMOHAIBHBIX 3aBUCUMOCTEH B
pEANbHBIX MPOLIECCaX U SBICHUSIXY.
Tema 8. MHOTOrpaHHUKH H KPYIJIbIe TeJIa
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJa 10
MHororpaHHUKH Bepmunbl, pebpa, rpaHu MHOTOrpaHHUKa. Pas3BepTka. MHOTOrpaHHble YTIIBIL. 2 1
Brinykibeie MHOTOrpanHuku. Teopema Dinepa.
[Tpusma. [Ipsamas u HaknoHHas npusma. [IpaBunbHas npusma. [apannenenunen. Kyo0. 2
[Tupamupna. [IpaBunibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.
Cummerpu B Ky0Oe, B mapajuiesienuIiesie, B IpU3Me U MUpaMuie. 2
Ceuenus Ky0a, TpU3MbI U TUPAMUJIBI. 2
[IpencraBneHne O TNPaBWIBHBIX MHOTOTPaHHUKAxX (TeTpasape, KyOe, OKTasipe, 2
JOJIEKAdIpe U UKOCAdPE).
CamocrosiTeibHas padoTa 00y4arOIMXCH S) 2

- COCTaBJIEHUE KPOCCBOPa Ha TeMy «MHOIOIpaHHUKU U MX 3JIEMEHTBD,
- CO3/1aHUE MPE3EHTAUNHU Ha TeMy « MHOTOrpaHHMKH B MOed Iipodeccumny,




HaumenoBanue
pa3iesioB U TeM

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT)

Oo0LeM
4acoB

YpoBeHnb
OCBOEHHS

- pCHICHUC 3a1a4 11O TCMC «MHOI‘OFpaHHI/IKI/I».

Tema 8.2.
Tesa u moBepxHOCTH
BpallleHHA

Conep:kanue y4eOHOIro MaTepuaJia

HunuHap v KOHYC. Y CEYEHHBIH KOHYC.

OcHoBanue, BbIcOTa, 00KOBast MOBEPXHOCTb, 00pa3yloIas, pa3BepTka.
OceBble CeYCHUS U CEUCHNS, NTapajie]IbHbIe OCHOBAHHIO.

[ap u cdepa, ux ceuenusi. KacarenpHas miockocTsb K chepe.

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

- BRITTIOJTHEHHE JOMAIIHUX 3aJlaHu,

- peuieHue 3aaa4 o treme «Kpyrible Tenay,

- coctaBiieHue KkpoccBopa «Kpyrible Tena u ux 371€MEeHThD,
- cozanue npeseHTanmu «Kpyrible Tena BOKPYT Hac.

BSINDND DN DN

Tema 8.3.
HN3mepenus B
reoMeTpuu

Conep:xanue yueOHOro MaTepuaJia

O6bem u ero uzmepenue. arerpanbHas popMyina oobema.

dopmynsl 00beMa KyOa, TPSIMOYTOJIBHOTO TIapaslIeIeHIIe 1a, IPU3MBI, [IHITHHAPA.
®opmyiibl 00beMa MUPaMUIBl U KOHyca. @OpMyITBI TUTOIIAIH TTOBEPXHOCTEH IIITMHIPA
U KoHyca. @opMyIibl 00beMa I1apa U IIoImaan chepsbl.

[Togo6ue Ten. OTHOLIEHUS TIJI0A e TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJ.

NN N

N

CamocTrosiTe1bHAs padoTa 00y4aOIMXCH

- BBITNOJIHEHUE JOMAIIHUX 3aJlaHUH,

- pemieHue 3aga4 o remMe «OobeM Ky0a, MPsIMOYTOJIFHOTO Napaiesienunea,
IIPU3MBI, LWIAHAPAY,

- pemieHue 3a1a4 1o reMe «Ilomanas NoBEpXHOCTEN IMINHAPA U KOHYCa»,

- pelieHue 3aaa4 no reMe «O0beM mapa».

Tema 9.

Hauvana
MAaTeMaTH4eCKOro
aHaJIN3a.
HHTerpaj u ero
NpHUMeHeHHue.

Conep:xanue yueOHOro MaTepuaJia

38

[TocnenoBarenbHOCTH.

CrocoOsl 3a1aHus ¥ CBOICTBA YMCJIOBBIX ITOCIIEN0BATEIbHOCTEN.

[lonsitue o mpenene nocnenoBarenbHOCTH. CyllecTBOBaHUE Mpeliesia MOHOTOHHOM
OTrpaHUYEHHON MOCIEA0BATEIBHOCTH.

CyMMupoBaHue NOCIE10BaTEIbHOCTEMN.

beckoneuno yObIBaromiasi reoMeTpuieckas Mporpeccus U ee CyMma.

IIpousBoaHasi.

[TonsiTHe 0 MPOM3BOIHON (HYHKIIMH, €€ TEOMETPUIECKUN B (PU3NUECKHI CMBIC]I.

NN

NN DNDN




HaunmeHoBaHue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl, Oo6bem Yposenn
pa3iesioB U TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI

VYpaBHeHHE KacaTeNbHON K TpaduKy (QyHKIIHH. 2
[Ipou3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHMS, YACTHBIE. 2
[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHHA. 2
[IpuMeHeHne MpOM3BOTHOM K MCCIIEAOBAHMIO (DYHKIIMM M ITOCTPOCHHIO TpaduKOB. 2
[Tpou3BoaHbIe 00paTHON (PYHKIHUU M KOMIO3ULIUHU (PYHKIIUH. 2
[Ipumepsl KMCIONIB30BaHUS MPOU3BOJHON I HAXOXKJIEHUS HAWIY4IIEro pelieHus B 2
MPUKJIAIHBIX 33a9ax.
Bropas nmpousBogHas, ee reoMeTpruIecKuil U GU3MIECKUN CMBICIL. 2
HaxoxeHne ckopocTH s mpoliecca, 3aJaHHoro popmysioi u rpadukom. 2
[TepBooOpasHast 1 HHTETpaI. 2
[Ipumenenne onpeaeneHHoro HHTerpaia Juisi HaX0XASHUS TUION[AA KPUBOJIMHEUHON 2
TpanenuH.
®opmyna Herotona-JleiiGHuma. 2
[TpuMepsl MpuMeHeHHs HHTETrpaia B GU3HKE U TEOMETPHUH. 2
CamocrosiTeibHas padoTa 00y4arOIMXCH 19 2
- BBIIIOJIHEHUE JIOMAIIIHUX 3aaHUMH,
- pemeHue 3aga4 1o remMe «HaxoxaeHne mpon3BOIHBIX,
- peuienue 3aaa4 1o teme «IIpumenenre npou3BOIHON,
- co3/1aHue npe3eHTanuu Ha Temy «IIpuMenenne uaTerpana B GU3NKe».

Tema 10. Coaepsxkanue y4eOHOro MaTepuasa 12

JJIeMEHTBI TEOPUH CoOpbITHE, BEpOSITHOCTb COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHocTeil. [lonsarue o 2 1

BEPOSITHOCTEH 1 HE3aBHUCHUMOCTH COOBITHH.

MaTeMaTH4eCcKoi JIMcKpeTHas ciydaiiHasi BeJIMUMHA, 3aKOH €€ PACIpeIeCHHs. 2

CTaTHUCTHKH UucnoBble XapakTEPUCTUKH TUCKPETHOM CIydailHON BenuuuHbl. [loHATHE O 3aKoHE 2
OOJBIINX YUCE.
[IpenacraBnenne  nmaHHBIX  (TAONMIBI, AUarpaMMbl, rpaduKH), TeHEpalbHas 2
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, meauana. [lonsarue o 3amavax
MaTEeMaTHYeCKON CTaTUCTUKH.
Perienue npakTHYECKUX 33Ja4 C MPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB. 4
CamocTrosiTe/ibHasi padoTa 00yUYalouIuxcsi 6 2

- BBIIIOJIHEHUE TOMAIIIHUX 3aJaHuu
- pelieHue 3a1a4 1o teMme « Teopus BeposiTHOCTH. Penienne 3amgauy»




HaumenoBanue

Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHblie H NPaKTHYecKue padoThl,

Oo6bem YposBens

pa3iesioB U TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMSI
Tema 11. Coaeprxanue yueOHOro MaTepuasa 20
YpapHeHus u VYpaBHEHHUS U CUCTEMBI YPABHEHUM. 2 1
HEepaBeHCTBA PauvoHaneHble, MppanMOHAIbHBIC, IOKa3aTebHbIE W  TPUTOHOMETPUUYECKHUE 2
YPaBHEHHUS U CUCTEMBI.
PaBHOCHUIIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM. 2
OCHOBHBIE TIpUEMBI UX peIIeHUs (pa3iokeHWe Ha MHOXKUTENM, BBEJCHHE HOBBIX 2
HEU3BECTHBIX, MTOACTAHOBKA, TpadUIeCKUil METO).
Hepasencraa. PannonainbHsle, UppalMOHAIILHBIE, [I0Ka3aTelbHbIE u 2
TPUTOHOMETpHYECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.
Hcnonb3oBanne cBOMCTB M TpadukoB (YHKIMA TpU pelIeHUH ypaBHEHUH W 2
HEpaBEHCTB. MeTo1 HUHTEPBAJIOB.
N300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOXXECTBA PEIICHUH ypaBHEHHU H 2
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
IIpuxnanueie 3amaun. IIpuMeHeHHME MaTeMAaTHYECKUX METOAOB Ul pELICHHUS 2
COJIep>KaTeNbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTell HAYKH U TPAKTHKHU.
WuTepnpeTanys pe3ynbrara, y4eT peajlbHbIX OTpaHUUEHUM. 2
KoutpoJabsHas paéora 2
CamocrosiTeibHas padoTa 00y4arOIMXCA 10 2
- BBIIIOJIHEHUE JIOMAIIHUX 33JaHUH.
HToro 3a 2 cemecTp: 198
Bcero: 351

JU1s XapaKTepUCTUKH YPOBHS OCBOSHHSI YU€OHOTO MaTepraia UCTIONb3YIOTCS CIEAYIONE 0003HAYCHHUS:

1.
2.
3.

— 03HAKOMHTEIIbHBIN (Y3HaBaHUE paHee H3YYCHHBIX O0BEKTOB, CBOMCTB);
— PENpPOYKTHBHBIH (BBINOJIHEHHE JESITEIHOCTH MO 00pa3ily, MHCTPYKIIUH WIH O] PyKOBOACTBOM)
— MPOJIYKTHUBHBIH (TUIAHUPOBaHUE U CaMOCTOSITENTLHOE  BBITIOJTHEHUE JICSATEIIHOCTH, pelieHne

MpoOJIEMHBIX 3aj1a4)



IIpumepHbIe TeMBbI T0KJIA10B (pedepaToB, COOOUIEHUH)

— HemnpepoiBHbie qpodu.

— IIpuMeHeHune CII0KHBIX IPOLEHTOB B )KOHOMUYECKUX pacyeTax.
— [lapanmnenbHOe MPOEKTUPOBAHME.

— CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTaTUCTUKE.

— BektopHoe 3agaHue NpsAMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
— CioXeHne rapMOHMYECKHUX KOJIeOaHUil.

— I'paduueckoe perienne ypaBHEHUN U HEPABEHCTB.

— IIpaBuibHbBIE U TOJYTIPABUIIbBHBIE MHOTOTPAHHUKHU.

— Konunueckue ce4eHus 1 X MPUMEHEHNE B TEXHUKE.

— Ilonstue nuddepennmana u ero NPUIOKEHHUS.

— (Cxembl NOBTOPHBIX UCTIBITAaHUN BepHyn.

— HccenenoBanne ypaBHEHUN M HEPABEHCTB € ITAPAMETPOM

2.3. XapakTepHCTHKA OCHOBHBIX BUJI0B YUeOHOIi 1esiTe IbHOCTH

o0y4yaroumuxcsi

Conep:xxanue 00y4eHust

XapaKTepuCcTHKA OCHOBHBIX BH/IOB JeITeIbHOCTH
o0yuawuierocst

Bsenenue

O3HakOMJIEHHE C POJIbI0 MATEMAaTUKH B HayKe, TEXHUKE,
HKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON
nesTenbHOCTH. O3HAKOMIICHHE C LIESIMU U 331a4aMU U3y4eHUs
MaTeMaTHKH npu ocBoeHuu npodeccuii CIIO u crienmansHoCTEH
CI1o0

Tema 1.
Pa3Butue nouaTus o
quCIIe

Brinmonnenue apupMeTHIeckux ASHCTBHIA HAJl YUCITaAMH, COYETas
YCTHBIE U MMCbMEHHbIE TpreMbl. HaxoxxaeHne npuoinkKeHHbIX
3HAYCHUH BEJIMYMH U MOTPELIHOCTEH BBIUMCIIEHUH (a0COMOTHON 1
OTHOCHUTEJIBHOW); CPaBHEHHE YHUCIIOBBIX

BbIpakeHuil. Haxoxxaenne ommook B mpeoOpa3oBaHUsIX U
BBIUUCIICHUSIX (OTHOCUTCS KO BCEM IIYHKTaM MPOrpaMmbl)

Tema 2.
Kopuu, crenenu u
sorapupmbl

O3HaKOMJIEHHE C IOHATHEM KOPHsI N-i1 CTENEHH, CBOMCTBaMU
paavKaIoB U MpaBUJIAMU CpaBHEHUSI KOpHE. DopMyIupoBaHHE
OIIpeIeTICHUS KOPHS U CBOMCTB KOpHEH. BhIUNCIIEHHE U CPaBHEHHE
KOpHEH, BBINIOJIHEHUE IPUKUAKY 3HaueHUs KopHs. [IpeoOpa3zoBanue
YHCIIOBBIX M OYKBEHHBIX BBIPKEHUH, COAEPKAIIUX PATUKAIIbI.
BeimonHenue pacueToB 1o (popMyiiam, CoAepKaIUM paJuKabl,
OCYIECTBIISASE HEOOXOUMBIE MTOICTAHOBKH U TPE0Opa3OBaHMSL.
Onpenenenre paBHOCUILHOCTH BBIPAKEHUH € PaMKaIaMHU.
Pemenne nppauoHaIbHBIX YPaBHEHUM.

O3HaKOMJICHHE C IOHATHEM CTEIICHH C JCUCTBUTEIbHBIM
nokaszaresneM. HaxoxxieHue 3Ha4eHUHN CTENIEHH, UCTIOJIb3Ysl U
HE00XOMMOCTH MHCTPYMEHTAJIbHbIE CPECTBA. 3alIUChIBAHHE
KOpH$ N-ii CTENEeHH B BUJIE CTETIEHU C JPOOHBIM MOKa3aTeIeM U
Hao000pOT.

@opMyIMpOBAHKUE CBOUCTB CTEICHEN. BhIunciieHNEe CTENeHe ¢
palMOHATIBHBIM IIOKA3aTEJIEM, BBIIIOTHCHUE TPUKUAKU 3HAYCHHUS

16




CTEIIEHU, CPABHEHUE CTEIICHEH.

[IpeoOpazoBaHue YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COZIEpIKAILMX CTENEHU, IPUMEHS CBOMCTBA. Pemenue
[TOKA3aTEIbHBIX YPABHEHUH.

O3HaKOMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTETIEHEN IpU
BBIYMCIICHUH CPEIHUX, IETICHUN OTPE3KA B «30JI0TOM CEUEHUNY.
Pelrenue npukiiaJHbIX 3a/1a4 Ha CJIOXKHBIE MPOIEHTHI

Tema 3.
IIpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

@opMyIMpOBKa U MPUBEACHHUE 10KA3ATEIBCTB TPU3HAKOB
B3aMMHOT'O PACITOJIO0KEHUS NMPAMBIX U IUTOCKOCTEMN. Pacno3naBanue
Ha 4epTeKax U MOJENAX Pa3IMUHbIX CIy4aeB B3aUMHOTO
PaCIOJIOKEHUS MIPSMBIX U IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX
CYXJICHUU.

DopMyJIMPOBAHUE ONIPEACIICHUI, TIPU3HAKOB U CBOMCTB
MapajuieIbHbIX U NEPIEHAUKYISPHBIX TUIOCKOCTEN, IBYTPAHHBIX U
JINHEUHBIX YIJIOB.

BrinonHeHne nocTpoeHus yrioB MEXay IPSIMbIMU, IPSIMOU U
MJIOCKOCTBIO, MEXIY IJIOCKOCTSIMU IO OMKUCAHUIO U PACIIO3HABAHUE
UX Ha MOJIETISX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIOJI0KEHUS IIPSIMBIX U
IJTOCKOCTEH MIPH PEIICHUU 3a/1ad4.

N300pakeHne Ha pUCYHKAaX M KOHCTPYHPOBAHHUE HA MOJIEIISIX
MEPIEHIUKYISIPOB U HAKIIOHHBIX K INIOCKOCTH, IPSIMBIX,
napajvieIbHbIX JIOCKOCTEH, YIJIOB MEXKIY NMPSMOU U MJIOCKOCTHIO U
000CHOBaHHUE MTOCTPOCHUS.

Pemrenue 3a1au Ha BBIYMCIIEHUE TEOMETPUUECKUX BEJIUYHH.
OrnunceIBaHKE PACCTOSIHUS OT TOYKH [0 INIOCKOCTH, OT MPSIMOM 10
MIJIOCKOCTH, MEXK]TY TUIOCKOCTSMHM, MKy CKPEIIMBAIOIIUMUCS
MPSIMBIMU, MEX]Ty TPOU3BOJILHBIMHU (PUTYpaMU B TPOCTPAHCTBE.
DopMyIHPOBAHKE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O
pacCTOsTHUAX (TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300paxkeHne Ha Y4epTekax U MOJEISIX PACCTOSIHUS K 00OOCHOBAHHE
CBOUX CyxAeHui. OnpenesieHre U BBIYUCIEHUE PACCTOSHUM B
npoctpanctBe. [Ipumenenne Gopmyt U TeoOpeM MIAHUMETPUHN IS
penieHus 3aay.

O3HakoOMJIEHUE C MOHATHEM MAPaJUIEIbHOIO MPOEKTUPOBAHUS U €TI0
ceorictBaMu. POPMyYIUPOBAHUE TEOPEMBI O IIOLIALU
OpPTOTrOHAJILHON MPOEKIIMK MHOTOYyroyibHUKA. [[pumenenne Teopun
JUIst 0OOCHOBAHMSI IOCTPOCHUH U BEIYUCIICHHH.
ApryMEHTHpPOBaHHUE CBOUX CYKJIECHUW O B3AMMHOM PaCIOJIOKEHUN
POCTPAHCTBEHHBIX (PUTYP.

Tewma 4.
KomOunaropuka

W3ydenue npaBuiia KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUHN
KOMOWHATOPHBIX 3a]1a4.

Pemenne KOMOMHATOPHBIX 33124 METOIOM repedopa U Mo MpaBHiTy
YMHOKEHUS.

O3HaKOMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MELICHUAMH,
COYETaHUSMHU, IEPECTAHOBKAMH U (POPMYJIaMH U1 UX BBIUUCIICHHUS.
OOnbsicHeHHE U TpUMEHeHHe (HOpMyYIT IS BBIYUCICHUS
pa3MelIeHN, TEPECTAHOBOK M COUYETAaHUM MPU PEUICHUM 3a]1a4.
Osnakominenue ¢ OuHomoMm HeioToHa u Tpeyronbaukom [lackass.
Pemenne npakTudeckux 3aaq ¢ UCIOJIb30BaHUEM IIOHATUN U
PaBUI KOMOMHATOPUKHI

Tema 5.

O3HakoMJICHUE C TTIOHATHEM BeKTOpa. M3yueHue nexkapToBou
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KoopaunaTs! 1 BEKTOPBI

CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IOCTPOEHUE 110 3aJaHHBIM
KOOpJAMHATaM TOYEK M IVIOCKOCTEH, HaXOXKACHUE KOOPAUHAT TOYEK.
Haxosxnenue ypaBHEHUN OKpPY>KHOCTH, c(hepbl, MIIOCKOCTH.
Brrunciienue pacCTOSTHUI MEXy TOUKaAMU.

N3y4eHne cBONCTB BEKTOPHBIX BEIMYNH, IIPABUJI PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAX 0K ICHUS
KOOPAMHAT BEKTOPA B IIPOCTPAHCTBE, IIPABUII JEUCTBUM C
BEKTOPAaMH, 3aJaHHBIMHA KOOPAUHATAMH.

IIpuMeHeHue Teopuu NpU PEILICHUH 3a1a4 Ha JEHCTBHUS C
BEKTOPaMH.

N3yueHne CKaJIpHOTO IIPOU3BEECHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUA NPSIMOM U TI0cKOCTU. [IpuMenenne Teopuu npu
pELIeHNN 3a/1a4 Ha AEUCTBUSI C BEKTOPAMH, KOOPJAUHATHBINA METOJ,
IIPUMEHEHHUE BEKTOPOB Ul BBIYUCICHUS BEJIMYUH YIJIOB U
pPacCTOSTHUM.

O3HaKOMJICHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACIIOJIOKEHUH NPAMBIX U IUNIOCKOCTEHN C
UCIIOJIb30BAHUEM BEKTOPOB

Tema 6.1. N3yuenue paaraHHOTrO METO/1a U3MEPEHUSI YIJIOB BPAILLEHUS U UX

OCHOBHBIE TOHATHS CBSI3U C TpagycHOU Mepoid. 300paxeHue yrioB BpamieHus Ha

TPUTOHOMETPUU OKpPY’KHOCTH, COOTHECEHUE BEJINYMHBI yTJjla C €r0 PACIIOI0KEHUEM.
dopMynHpOBaHKE OMPEACICHU TPUTOHOMETPUICCKUX (QYHKIIUHA
JUTS YTJIOB MIOBOPOTA U OCTPBIX YIJIOB MPSMOYTOIBHOTO
TPEYroJbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

Tema 6.2. [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIs

OcHOBHBIE BBIYMCIICHHS 3HAYEHUN TPUTOHOMETPUUECKUX (PYHKITUH TIO OHOM

TPUTOHOMETPUYECKHUE 13 HUX

TOXKJIECTBA

Tema 6.3. W3ydenue 0CHOBHBIX (POPMYII TPUTOHOMETPUU: (OPMYITBI

[IpeobpazoBanue CJIOXKEHUS, yABOCHHS, PEOOpa30BaHUS CyMMBI

MPOCTEUIINX TPUTOHOMETPUYECKHUX (DYHKITUHN B MPOU3BEJCHIE U TPOU3BEICHUS B

TPUTOHOMETPHUUECKHUX CYMMY U IPUMEHEHHE NPHU BBIYUCICHUN 3HAYCHUS

BBIpaXKCHUI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOILIEHHUS €TO0.
O3HakoMJIEHHE CO CBOMCTBAMM CUMMETPHUM TOYEK HA €AUMHUYHOMN
OKPYKHOCTHU ¥ PUMEHEHHE UX JJIsl BEIBOJA GOPMYJIT IPUBEICHUS

Tema 6.4. O3HaKOMJICHUE C TIOHIATHEM OOPATHBIX TPUTOHOMETPUUECKHUX

Tpuronomerpuueckue (byHKIMHA.

ypaBHEHHUS U W3yyenue onpenenennii apkCUHyca, apKKOCHHYca, apKTaHTeHca

HEpaBEHCTBA grcia, opMyIUpPOBaHUE UX, U300paKeHHE HA S AMHIYHOM
OKPY’KHOCTH, IPUMEHEHHE MPHU PELICHUH YpaBHEHUN

Tema 7. O3HaKOMJIEHHE C IOHITUEM NIEPEMEHHOM, IPUMEPaMU

OyHKINU U TpapuKu

3aBUCUMOCTEN MEX1y IEPEMEHHBIMH.

O3HakoMJICHHE ¢ TIOHITHEM TpaduKa, OTpeesieHre
MPUHAIICKHOCTH TOUKH rpaduky GyHkuuu. OnpeneneHue mo
dbopMyIie mpocTeiiiiel 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripaxxenue o gopmyiie ogHOM MepeMEeHHON Yepe3 ApyTHeE.
O3HakoOMJICHHE ¢ ompeeieHueM QyHKINH, (HOpMyITHpOBAHUE €TO.
Haxoxnenue obiactu onpeneneHus u 00J1acTi 3HAYCHUH (PYHKITUN
O3HakOMJICHHE ¢ TpUMepaMu (PYHKIIMOHATBHBIX 3aBUCIMOCTEN B
peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCHUIUIMH. O3HAaKOMJIEHUE C
JIOKa3aTeJIbHBIMU PACCYKIECHUAMHU HEKOTOPBIX CBOMCTB JIMHEUHON U
KBaJpaTUIHON (HYHKIIMH, TPOBEACHUE UCCIICIOBAHMS] JIMHEHHOM,
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KyCOYHO-TUHEHHOM, APOOHO-ITMHEHHON U KBaApaTUIHON (DYHKITHIA,
noctpoenue ux rpaduxos. [locrpoeHue u urenne rpaukoB
¢byukuuii. MccnenoBanue GpyHKINH.

CocraBieHne BUI0B (YHKLUH 110 TaHHOMY YCIIOBHIO, PELIEHHE
3aJ1a4 Ha HKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaduka GyHKITUH.

W3ydenue noustus oOpaTHON (GyHKINH, ONpeaeSieHUE BUAA U
MoCTpoeHue rpaduka oOpaTHor (HYHKIMH, HAXO0XKICHHE €€ 00J1acTh
orpeneneHus u obaactu 3HaueHui. [Ipumenenne cBOUCTB QpyHKIUI
IIPU UCCIIEIOBAaHUM YPAaBHEHUI U PEILICHUH 33]1a4 Ha SKCTPEMYM.
O3HakoMIICHHE C TIOHATHEM CIIOKHOU (yHKIIMK Beraucnenue
3HAYCHHUH (PYHKIIUN 110 3HAYCHUIO apTyMEHTA.

OnpeneneHre NOJI0KEHUS TOUKH Ha TpaduKe Mo ee KOOpaAuHaTaM U
Hao000pOT.

Hcnonb3oBanue cBONCTB (DyHKIMI JUIs CpaBHEHUS 3HAYCHUN
cTeneHel u jorapumMoB.

[TocTpoenne rpaKOB CTEMEHHBIX U JIOTapUPMHUUECKUX (QYHKIHHA.
Perienue nokazaTenbHbIX U JTOTapUPMUUECKUX YPAaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHME C IOHSITUEM HENPEPBIBHON NEPUOANUYECKOI
dbyskun, GopMyIHpoOBaHUE CBOWCTB CHHYCA U KOCHHYCA,
MOCTPOEHHE X IPapUKOB.

O3HaKOMJICHHUE C TIOHATHEM FapPMOHHYECKUX KOJIeOaHUN 1
IpUMEpPaMU TAPMOHHUYECKUX KOJIEOaHUH /IJIs1 OMMCAHUs IPOLIECCOB
B (pu3uke u 1pyrux oOJaCTAX 3HAHUS.

O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHOM MEPUOANYECKON (PYHKINH,
(bopMyIMpOBaHNE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, IOCTPOECHUE UX
rpauKoB.

[IpumeHneHnne cBOWCTB (PYHKIIUN JUTsl CDAaBHEHUS 3HAYCHUI
TPUTOHOMETPHUYECKUX (DYHKIMH, pEIIeHUs] TPUTOHOMETPHUECKUX
YpaBHEHU.

[TocTpoenne rpaduKoB 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUI
U OIpeJesieHue 1o rpaukaM UX CBOMCTB.

Brinonaenue npeodpa3zoBanus rpaguKoB

Tema 8.1.
MHororpanHuku

OnncaHue U XapakTEPUCTHKA Pa3IUYHbIX BUJOB MHOTOI'PaHHUKOB,
[IEPEUYMCIICHUE UX DJIEMEHTOB U CBOWCTB.

N306paxkeHre MHOTOIPaHHUKOB U BBIMIOJIHEHHUE TOCTPOCHUS Ha
M300pakeHUSIX U MOJIECIISIX MHOTOIPaHHHUKOB.

Brluncnenue IMHENHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypaIusx, apryMeHTUPOBAHHE CBOUX CY>KICHHIA.
XapakTeprucTuka u n300pakeHrne CeUeHHUs, Pa3BEPTKU
MHOT'OTPaHHUKOB, BBIYMCIICHUE TUIOIIAIEH TOBEPXHOCTEM.
[TocTpoeHue npocTermmx cedeHnit Kyoa, MprU3Mbl, TUPAMU/IBI.
[TpumeHnenue (HakToB U CBEIEHUH U3 MIIAHUMETPHUH.
O3HakoMJIEHUE C BUIaMU CUMMETPUI B MPOCTPAHCTBE,
(dhopMyIIHpOBaHKE ONPECIICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPHUH TEJ BPAIEHUs U MHOIOTPaHHUKOB.

IIpuMeHeHne CBOWCTB CUMMETPHHM IIPU PELICHUH 3a1a4.
Hcnonb30BaHre mpuoOpeTEHHBIX 3HAHUH JUIsl HCCTIEIOBAaHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a]1a4.

N3006paxeHne OCHOBHBIX MHOTOI'PaHHUKOB U BBITIOJIHEHHE
PUCYHKOB I10 YCJIOBHSIM 3a/1a4
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Tewma 8.2.
Tena u moBepxHOCTH
BpalLLleHUS

O3HakOMJICHHE C BUJAMH TeJ BpalleHus, (OopMyITUpOBaHUE X
ONPECIICHUN U CBOMCTB.

DopMyIHPOBAHKUE TEOPEM O CEUEHUU IIapa MIOCKOCTHIO U
IIJIOCKOCTH, KacaTeIbHOU K cdepe

XapakTepucTruka U U300paKeHHe Te BPalCHHsI, UX Pa3BEPTKH,
CCUCHMUSI.

Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JUIVH,
paccTosaHuM, yIioB, moniaaei. [Iposenenne nokazarenbHbIX
paccyXJIeHUM Mpu pelIeHUH 3a/a4.

[IpumeneHne CBOMCTB CUMMETPHUM TP PEIICHUH 3a/1a4 Ha Tejla
BpallleHUsI, KOMOMHAIIUIO TEJ.

N3o0pakeHrne OCHOBHBIX KPYTJIBIX TEJ U BHITOTHEHUE PUCYHKA 110
YCJIOBHIO 33/1a4U

Tema 8.3.
N3mepenus B reoMeTpuu

O3HakoMJIEHHE C MOHATUAMU IUIOIIAAN U 00beMa, AaKCHOMaMU U
CBOMCTBAaMH.

Pemienue 3a1a4 Ha BeIYMCICHHE TUIOMIAAEH TNIOCKUX (QUTYp C
MPUMEHEHHEM COOTBETCTBYIOLINX (hOpMYyI U (PAaKTOB U3
IJIAHUMETPHUH.

W3ydenue TeopeM 0 BHIYUCICHUN 00bEMOB ITPOCTPAHCTBEHHBIX TET,
peleHue 3aa4d Ha puMeHeHne (opMyJ1 BBIYUCIEHUS 00BEMOB.
W3zydenue Gpopmyit st BBIYMCICHUS TUIOIIAACH MOBEPXHOCTEH
MHOT'OTPaHHHUKOB U T€J BPALICHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYMCIIEHUS TUIOIIAIN [TOBEPXHOCTH
cdepsl.

Pemrenne 3a1a4 Ha BEIYKMCIICHUE ILIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEI

Tema 9.

Hauvana
MaTeMaTndcCKoro
aHaIM3a.
WNurerpai u ero
MPUMEHEHHE.

O3HaKOMJIEHHE C IOHITUEM YHMCIOBOW MOCIEA0BATEIBHOCTH,
criocobaMu ee 3a7jaHusl, BBIYUCIECHUSIMU €€ YJICHOB.
O3HaKOMJIEHHE C IOHSATHEM IIPEJIENa MOCIE0BATEIbHOCTH.
O3HaKOMJICHHE C BBIUHUCICHHEM CyMMbl OECKOHEYHOTO YHCIOBOTO
psia Ha IpUMEpEe BBIUMCIEHUS CYMMBbI OECKOHEUHO yOBIBaIOIIEH
reOMEeTPUYECKOM MPOTrPecCuu.

Pemienue 3a1a4 Ha mpuMeHeHNE POPMYIIbI CyMMbI OECKOHEYHO
yOBIBaIOIIEH T€OMETPUICCKON TTPOTPECCHI

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOJHOM.

Nzyyenue u popMynupoBaHue ee MEXaHUYECKOTO U
reOMETPUUYECKOTO CMBICIIA, U3YUEHHUE aITOPUTMA BBIUNCIICHHUS
MIPOM3BOIHOM Ha MPUMEPE BHIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
YTI0BOT0 KO3 (UIIMEHTA KacaTeIbHOM.

CocraBneHre ypaBHEHUS KacaTeJIbHOW B OOIIIEM BHJIC.

YcBoenue npasui audepeHnupoBanms, TaOIUIIBI TPOU3BOIHBIX
AJIeMEHTapHBIX QYHKIHUHA, TpUMEHeHue s 1ud dhepeHITpoBaHUs
(GYyHKIMH, COCTaBICHUS YPAaBHEHHSI KacaTEIbHOM.

N3yuenune Teopem o0 CBA3M CBOMCTB (DYHKITUU M TIPOU3BOTHOM,
(bopMyIHpOBKA HX.

[TpoBeneHme ¢ MOMOIIBIO TPOU3BOJHON UCCIETOBAHUS (PYHKIIUH,
3aJJaHHOH (POPMYIIOA.

YcraHoBIEHNE CBS3U CBOMCTB (DYHKITUU M TIPOM3BOIHOM IO MX
rpadukam.

[IpumeHneHne MpoU3BOIHOMN /ISl PEIICHUs 3a/1a4 Ha HaX0XK/IEHUE
HauOOJIBIIEr0, HAUMEHBILIETO 3HAUCHHSI U Ha HAX0XKJICHHUE
IKCTpEMYyMa.
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O3HakoMJICHHE C TIOHATHEM HHTErpasia ¥ nepBooOpasHou.
N3yuenune npaBuiia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—Jleiibnuia.

Pemenue 3amayd Ha CBsA3b IEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIUUCIICHUE [TEPBOOOPA3HOM JIIsl JaHHOH (PyHKITUH.
Pemenue 3a1a4 Ha MpUMEHEHHE WHTETpaia Jis BHIYUCICHUS
(bU3MYECKUX BEIMYMH M TIOMIaIeH

Tema 10.
DJEMEHTHI TEOPUH
BEPOATHOCTEN U

M3Yy4YEeHHE KJIACCUYECKOI0 ONpeIesIeHUs] BEPOSATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenune npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perienue

MaTeMaTH4eCKOU 3aJ1a4 Ha BBIUMCIIEHUE BEPOATHOCTEH COOBITUI

CTaTHUCTUKH O3HaKOMJICHHE € IPEICTAaBICHUEM YMCIOBBIX JaHHBIX U UX
XapaKTePUCTUKAMHU.
Pemenue npakTrueckux 3agad Ha 00pabOTKY YMCIIOBBIX JaHHBIX,
BBIYMCIICHUE UX XAPAKTEPUCTHUK

Tema 11. O3HakoMJIEHUE C TPOCTEUIIIMMH CBEICHUSIMU O KOPHSIX

YpaBHeHuUs U anreOpandecKnx ypaBHEHUH, MOHATUAMH UCCIIEJOBAHUS YPaBHEHUH

HEPABCHCTBA U CHUCTEM yPaBHEHHUH.

W3ydenue Teopuy paBHOCHIIBHOCTH YPaBHEHUH U €€ MPUMEHEHHUSI.
IToBTOpEHUE 3anucy pelIeHus CTaHAAPTHBIX YPaBHEHUH, IPHEMOB
npeoOpa3oBaHusl ypaBHEHUH ISl CBEJICHUS K CTAaHJAPTHOMY
YPaBHEHHUIO.

Perienue panioHalbHBIX, UPPAIMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUN U CUCTEM.

Vcnonb3oBanne CBOMCTB U rpaMKOB (PYHKIU I peLeHus
ypaBHeHMH. [loBTOpeHre OCHOBHBIX IPUEMOB PEILIEHHS CUCTEM.
Pemenue ypaBHEHHH ¢ IPUMEHEHUEM BCEX TPUEMOB (pa3IoKEHUS
Ha MHO>KUTEJIN, BBEIEHUS] HOBBIX HEU3BECTHBIX, II0JICTAHOBKH,
rpauuecKoro MeToa).

Pemenue cucrem ypaBHEHHI C TPUMEHEHUEM PA3IMYHBIX
CII0COOOB.

O3HakoMJIEHHE C OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB U
UCTIOJIb30BAHNE CBOMCTB U TpapuKoB (PYHKIMH MpU pelieHnn
HEPaBEHCTB.

Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C PUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[TpumMeHeHre MaTeMaTHYECKUX METOJIOB ISl PELICHHUs
COJIEp>KATENbHBIX 331a4 U3 pa3IMYHbIX 00JacTell HayKu U
npakTuku. HTEprnpeTupoBanue pe3yabTaToB C yU€TOM PealbHbIX
OTpaHUYCHUHN
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3. YCJOBUS PEAJIM3AIIMU YYEBHOM JJUCIHUATIJIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecre4YeHU 1o

Kabunetr MmateMaTuku.

O6opynoBanne yueOHOTO KabUHETA:

- KOMIUICKTHI CTICIIMATU3UPOBAHHON yueOHOI Meben,

- JIOCKa KJIaccHasl,

- TIPOEKTOD,

- JKpaH,

- HarJIsHBIC TOCOOUS,

- TEXHHYECKask JOKYMEHTAIus,

- KOMITBIOTEP C  YCTAHOBJICHHBIM  JIUIICH3WOHHBIM  MPOTPaAMMHBIM
o0ecreyeHneM:

- OC Windows, MS Office ¢ BbixonoMm B cetb «/IHTEpHET» U JAOCTYIIOM B
AIIEKTPOHHYIO WHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPELLy.

3.2. Undopmannonnoe odecneuyeHue o0yueHusi IlepedyeHb yqeOHBIX
U3aHU, JONIOJHUTEIbHON JuTeparypsbl, MHTEpHET-pecypcoB

OcHoBHas JauTEparypa:

1. Koznor B.B. MaremaTtuka: anredbpa u Hadajga MaTeMaTHYECKOIO aHAU3a,
reoMmerpusi: yueOHuK s 10 kjacca 001eoOpa3oBaTeNbHbIX OpraHU3alU.
bazoBeiii u yriyonénnsiii yposuu / B.B. Kosznos, A.A. Hukutun. — Mocksa :
Pycckoe cmoBo, 2020. — 464 c. — ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

2. Kosnos B.B. Maremaruka: anreOpa u Hauajga MaTeMaTUYeCKOrO aHAIM3a,
reoMmerpusi: yueOHuk ans 11 kmacca 00meoOpa3oBaTeNbHBIX OpraHU3aIUi.
bazoBbiit n yrimyonéunsiii ypoBuu / B.B. Kosnos, A.A. Hukutun. — Mocksa :
Pycckoe cmoBo, 2020. — 464 c. - ISBN 978-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

JlonoJiHUTeIbLHAS JIMTEPaTypa:

1. [Humaue, B. C. Maremaruka: y4eOHHK M TMPAKTUKYM JJIsi CPEIHETro
npodeccuoHanbHoro oopazosanus / B. C. Illunaues; mox penakiueid A. H.
TuxonoBa. — 8-e uzn., nepepad. u gom. — Mocksa : M3gatensctBo FOpaiit, 2021.
— 447 c. — (Ilpodeccuonansaoe obpazoanue). — ISBN 978-5-534-13405-6. —
Texkcr :  omektponusii // OBC  HOpaitir  [caiit]. -  URL:
https://urait.ru/bcode/469417

2. lopodeeBa, A. B. Marematuka: ydeOHUK ISl CPEAHETO MPOPECCHOHATHLHOTO
obpaszoBanms / A. B. Jlopodeea. — 3-¢ mza., mepepab. u mom. — Mocksa :
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https://ibooks.ru/bookshelf/374152/reading
https://ibooks.ru/bookshelf/374166/reading
https://urait.ru/bcode/469417

N3natensctBo FOpaiit, 2020. — 400 c. — (IlpodeccuonanpHoe obpa3oBaHue). —
ISBN 978-5-534-03697-8. — Tekct : anextponusiii // BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/449047.

. Matematuka. [Ipaktukym : yaeOHOE mocoOue 11 cpeHero mpohecCuoHaIbHOTO
obpazoBanust / O. B. TarapuukoB [ np.] ; mom oOmel penmakmueirr O. B.
TarapuukoBa. — MockBa : HW3narensctBo HOpaitt, 2021. — 285 c. -
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03146-1. — URL :
https://urait.ru/bcode/470068

. Kyuep, T. II. Maremaruka. Tectbl : yudeOHOe MocoOue [Jisi CPEIHEro
npodeccuonanbHoro oopazosanusi / T. II. Kyuep. — 2-e u3n., ucnp. u gom. —
Mocksa : WznmatenbctBOo IOpaiit, 2021. — 541 c. — (IIpodeccuonanpHoe
o0pa3oBaHue). - ISBN 978-5-534-10555-1. - URL
https://urait.ru/bcode/470424

. Kpemep, H. I1I. Marematuka 1151 KoJuiepKel : yueOHOe mocoOue IJIsi CPETHETO
npodeccuonanpaoro oopazosanms / H. I11. Kpemep, O. I'. KoncrantuaoBa, M. H.
Opuaman ; nox penakimueir H. 1. Kpemepa. — 10-e u3a., mepepab. u morr. —
MockBa : MzmarenbctBo IOpatit, 2021. — 346 c. — (IIpodeccuonanpHoe
o0pa3oBaHmue). - ISBN 978-5-534-05640-2. - URL

https://urait.ru/bcode/469282
. boromonos, H. B. Maremaruka. 3amauu ¢ pemenusMu B 2 4. YacTs 1 : yueOHOE
rmocooue s cpeaHero npodeccruonansHoro oopasosanus / H. B. boromonos. —
2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo FOpaiit, 2021. — 439 c. —
(ITpodeccuonanpaoe ooOpaszoBanme). — ISBN 978-5-534-09108-3. — URL :
https://urait.ru/bcode/470790

. boromonos, H. B. Maremaruka. 3amauu ¢ pemeHussMu B 2 4. Yacts 2 : yueOHOE
nocobwue 11 cpeaHero npodeccuonaabHoro oopaszosanus / H. B. boromomos. —
2-¢ m31d., uctp. u gon. — MockBa : M3marenscTBo IOpaiit, 2021. — 320 c. —
(ITpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-09135-9. — URL :
https://urait.ru/bcode/470791

HNuTepHeT-pecypesbl:

1. UadopmarimonHble, TPEHUPOBOYHBIE W KOHTPOJIbHBIE MaTepHUaIbl:

www.fcior.edu.ru.

2. Enunast koyuiekiuu nudpoBbiX 00pa3oBaTeIbHBIX pecypcoB: WWW.school-

collection.edu.ru.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMSA YYEBHOM

JUCHUATUIMHBI

KOHTpOJI]: H OLCHKA PC3YJIbTAaTOB OCBOCHHUA JUCHUIIIMHBI OCYIICCTBIIACTCSA
mpernogaBaTciicM B IIPOICCCC ITPOBCACHUA SaHﬂTHﬁ, TCKYHIICTO U ITPOMCIKYTOYHOTO
KOHTPOJIAA, @ TAKKE BBITIOJIHCHUSA 06y‘-IaIOI]_II/IMI/IC$I HHIUBUYaJIbHBIX BaI[aHI/Iﬁ.

Pe3ynbTaThl 00y4yeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH pe3yJbTATOB 00y4eHusl

JUYHOCNIHbIX.

c(OpMUPOBAHHOCTh TPEACTABICHUH O MaTeMaTUKE Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJCIUPOBAHUSA
SABJICHUM M POLECCOB, MIESIX U METOAAX MAaTEMATHKHU

— WHIUBUAYaTbHBINA U / UITU
TPYNIOBON YCTHBIN OMpoc

MMOHMMaHUE 3HAYUMOCTHM MATEMATUKU I  HAy4HO-
TEXHUYECKOTO TIporpecca, COpMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTHKe KaK K YacTH OOIIEYeIOBEUECKON KyIbTYyphl
yepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MaTEMaTHKH,
SBOIIONHUEH MaTEeMAaTUUECKUX UACH

—WHJIUBUAYaIbHBINA U / LU
IPYIIIOBON YCTHBIN OIPOC
—WHIUBUYyaTbHAS WA
rpyImmoBas padbora
(mpencraBieHUE BBIITOJIHEHHOTO
3aJIaHMs).

Pa3sBUTUC JIOTUYCCKOI'O MBIIIJICHUS, HNPOCTPAHCTBCHHOI'O
BOOOpaKEHUSI, aJrOPUTMUYECKON KYJIBTYPbI, KPUTUYHOCTH
MBIIIUICHUST HA YPOBHE, HEOOXOIMMOM Uit Oymymiei
npo(ECCHOHATBHON  NEATeNbHOCTH, JUIS  IPOJIOJDKCHUS
o0pa3oBaHus U caMOOOPa30BaHUs

—WHJIUBUAYaIbHBINA U / LU
TPYNIOBOM YCTHBIN OMpOC
WHJMBHUIyabHAs UIN
—TrpynmoBas pabora
(mpeacraBiieHUE BBIOJIHEHHOTO
3a/1aHMs)

OBJIQ/ICHUE MAaTEMaTHYEeCKUMHU 3HAaHUSAMH ¥ YMEHUSIMH,
HEOOXOIMMBIMU B TIOBCEHEBHOW JXH3HH, IUISI OCBOCHUS
CMEKHBIX €CTECTBEHHO-HAYYHBIX AMCUUIUIMH W AUCIUTUINH
npo¢eCCHOHATIBHOTO LUKJIA, s OJTy4YeHUs 00pa3oBaHUs B
obnacTsax, He TpeOyromux yriayOJeHHON MaTeMaTHYeCKOn
HOJTOTOBKH

— MHJIUBUYaJIbHBIN OIIPOC
— IIPOBEPKA BBINOJHEHUS
MOCTaBJICHHBIX 3aJ1a4

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
camM000pazoBaHuI0, HA TIPOTSHKCHUH BCEH KHU3HU;
CO3HATEIHLHOE OTHOIIECHUE K HETIPEPHIBHOMY 00pa30BaHHIO
KaK yCIIOBHIO YCIIEUTHOM NMPOo(hecCHOHAIBHON U
0OIIIeCTBEHHON JIeITEILHOCTU

— MHJIUBUAYaJIbHBIN OIIPOC
— IIPOBEPKA BBINOJHEHUS
MOCTaBJICHHBIX 3aJ1a4

TOTOBHOCTH U CITIOCOOHOCTH K CAMOCTOSITENTLHOM TBOPUYECKOM
Y OTBETCTBEHHOM JEATEIBHOCTH

— WHMBUIYITBHBIN OMPOC
— MPOBEPKA BBHITOTHEHUS
IMOCTaBJIECHHBIX 3a1a4

TOTOBHOCTb K KOJJICKTHBHOM paboTe, COTPYAHUYECTBY CO
CBEpPCTHUKAMH B 00pa30BaTeIbHOM, OOIIECTBEHHO
NOJIe3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, IPOSKTHON U
JIPYTUX BUOAX ACATEIbHOCTU

— UHIUBUIYaJIbHBIN U / LU
IPYIIIOBOM YCTHBIN OIPOC

— UHJUBUyaTbHAs WA
rpyrmmoBas padbora
(mpexncraBieHUE BBIITOJIHEHHOTO
3a/TaHMS)

OTHONICHHE K MPO(ecCHOHANBHOMN NeSATeThHOCTH KaK
BO3MOXXHOCTH YYaCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIEM

— UHAMBUYaJIbHBIN U / MK
IPYIIIOBON YCTHBIN OIPOC
WHIVBUAYaIbHAS WU

— rpynmoBas paboTa
(mpexncTaBiieHUE BBIIIOJIHEHHOTO
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3a/1aHMUS)

Memanpe()memﬂbzx:

YMEHUE CaMOCTOSITENIBHO OIPEIEIIATh LEIU ACITEIBHOCTU U
COCTABJIATH IUIAHBI AEATEIBHOCTH; CAMOCTOSATEIBLHO
OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeATEIbHOCTD; UCIIOJIB30BATh BCE BOZMOXKHBIE PECYPCHI IS
JOCTH>KEHMS TIOCTABJICHHBIX LIEJIEW U pealn3aliiy IIJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATErHH B
Pa3JIMYHBIX CUTYyaLUsX

— HHIUBUAYaJIbHBIA OMPOC
— MPOBEpKA BHITIOJHEHUS
MOCTABJIECHHBIX 3a/1a4

yMEHHE IPOIYKTUBHO OOIIAThCS U B3aUMO/ICHCTBOBATH B
npoliecce COBMECTHOM ESATETbHOCTH, YUUTHIBATh MO3UIUH
JPYTHX YYaCTHUKOB JEATEILHOCTH, 3)(HEeKTHBHO pa3pemarhb
KOH(JIUKTBI

—HHJIUBUYaIbHBIA OIIPOC
—IPOBEPKA BBIITOJIHEHHUS
MMOCTaBJICHHBIX 3a/1a4

BJIaJICHUE HAaBBIKaMHU ITO3HABATEIHHOM, Y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM JAEATEIbHOCTH, HABBIKAMU
paspenieHus npobieM; crmocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a71a4, IPUMEHEHUIO PAa3IMYHBIX METOIOB
TMO3HAHUS

—HHJIUBUYaJIbHBIA OIIPOC
—IPOBEPKA BBIITOJIHEHHUS
MOCTaBJICHHBIX 3a]1a4

TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITEIbHOMN
UH(POPMALMOHHO-TI03HABATEIBHOM 1A TEIbHOCTH, BKIIIOYAsI
YMEHHME OPUEHTHUPOBATHCA B PA3IIMYHBIX UICTOYHHUKAX
uHpOpMaLIUU, KPUTHUECKU OLEHUBATh U UHTEPIIPETUPOBATD
UH(POPMALIKIO, TTOTYYaEMYIO U3 Pa3IMYHbIX UICTOYHUKOB

— UHIUMBUAYAIBHBIN ONPOC
—IPOBEPKA BHIITOJIHEHHUS
MMOCTaBJICHHBIX 3aJ1a4.

BJIaACHUC SI3BIKOBBIMU CPCACTBAMU: YMCHUC ACHO, JIOTUIHO
M TOYHO H3Jjlaratb CBOIO TOUKY 3pCHH:, UCII0JIb30BaTh
AZICKBATHLIC A3BIKOBLIC CPCACTBA

— UHAUBUAYAIbHBIN U / UIN
TPYNIOBON YCTHBIN OMpoc

— TpOBEpKa BBIMOJIHEHUS
IIOCTAaBJICHHBIX 3a14a4.

BJIaJICHUE HABBIKAMHM ITO3HABATEIHLHOUN pedieKkchu Kak
OCO3HAHUS COBEPIIAEMBIX JECUCTBUNA U MBICIUTEIBHBIX
MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, IPAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEILHBIX 3a7a4 U
CPEACTB JIJIsl UX JOCTUKEHHUS

— HWHIUMBUAYAIBHBIN ONPOC
— TPOBEPKA BBHINOJIHEHUSA
MOCTaBJICHHBIX 3aJ1a4

LIEJIEYCTPEMIIEHHOCTD B TIOUCKAX U MPUHATUH PELICHUH,
CO00pa3UTETHbHOCTD U UHTYULIUS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX MPEJICTABICHHI; CTOCOOHOCTH
BOCIIPMHUMATh KpPacoTy U TaAPMOHHIO MUpa

— WHIUBUAYaJbHBINA OMPOC
— MpPOBEpKAa BHITIOJHEHUS
MOCTABJICHHBIX 3a/1a4

npeoMemHulxX.

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE KaK
YaCTH MUPOBOMU KYJIBTYPbI U MECTE MaTEMaTUKH B
COBPEMEHHOM IUBUIN3AIINH, CITOCO0aX ONMMCAHUS SBJICHUN
peaIbHOTO MUpa HA MATEMaTUUYECKOM SI3bIKE

— UHAUBUAYAIIBHBIN OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
IIOCTaBJICHHBIX 3a/1a4

c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUYECKUX
MOHITHUSIX KaK BOXKHEUIIINX MAaTEMATHUECKUX MOJIEIISX,
MO3BOJISIOIIMX OMUCHIBATh U U3Y4aTh pa3HbIe MPOLIECCHI U
SIBJICHUS; TOHUMAHKE BO3MOXKHOCTH aKCHOMAaTUYECKOT0
MOCTPOCHHUS MaTEMaTHUYECKUX TEOPHil

— UHAUBUAYAIBHBIN OMPOC
— IIPOBEPKA BBIMOJHEHUS
IMOCTaBJICHHBIX 3a1a4

BJIJICHUE METOJIaMH JI0KA3aTEIbCTB U AJITOPUTMOB
peuieHusi, yMEHUE UX MPUMEHATh, IPOBOJAUTD
JIOKa3aTeJIbHbIC PACCYKIEHHUS B XOJI€ PEIICHUS 3a/1a4

— UHJIMBUAYAJIBHBIN ONPOC
— IIPOBEPKA BBINOJHEHUS
MOCTaBJICHHBIX 3aJ1a4

BJIaACHUC CTAHAAPTHBIMU MPpHUEMaMU PCILICHU A
PalMOHAJIBHBIX U UppalMOHAJIbHBIX, ITIOKA3aTCIbHBIX,

— WHMBUIYITBHBIN OMPOC
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CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB, UX CUCTEM; UCITOJIb30BAHNE FOTOBBIX
KOMIIBIOTEPHBIX POTrpaMM, B TOM YHUCIIE I TOMCKA Iy TH
peUIeHus U WUTFOCTPALIMK PEUIEHUS] YPaBHEHUHN U
HEPaBEHCTB

— [IPOBEPKA BHITIOJTHEHUS
MOCTABJICHHBIX 3a/1a4

c(OpMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATHUSAX
MaTEMaTUYeCKOro aHajiu3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepu30BaTh NoBeneHue QyHKIHA,
MCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUH 7151 OITUCAHUs U
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEM

— UHJAUBUAYAIIBHBIN OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
[IOCTaBJICHHBIX 3a1a4

BJIaACHNUEC OCHOBHBIMU ITOHATUAMU O IIJIOCKUX U
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pHUTYypax, HX
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh FeOMETPUIECKUE PUTYPBI HA YEPTEKAX,
MOZACIIIX U B pCAJIbHOM MUPC; TPUMCHCHUC N3YYCHHBIX
CBOMCTB reoMeTpuueckux puryp u GopmMyst 1js pemeHus
TEOMETPHUYECKUX 3a7a4 U 3a7a4 C MPAaKTUYECKUM
coJiepKaHuEM

— UHJIUBUYaJbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIEHHBIX 3a/1a4

c(OpMHPOBAHHOCTb NPEACTABICHUI O TIpoleccax u
SBJICHUSX, UMEIOIIUX BEPOSITHOCTHBINA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAJIbHOM MUDE,
OCHOBHBIX MOHSTHSIX 3JIEMEHTApHOI TE€OpUU BEPOSATHOCTEH;
YMEHUN HaXOJUTh U OLEHUBATH BEPOSATHOCTU HACTYTICHUS
COOBITHI B MPOCTEHIINX MPAKTUUYECKUX CUTYAIUSIX U
OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMUUH

— UHJIUBUIYaJbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIEHHBIX 3a/1a4

BJIaJICHUE HABBIKAMU MCIIOJIb30BAHUSA TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM IIPH PELICHUU 33134

— UHAUBUAYAIBHBIN ONIPOC
— IIPOBEPKA BBIIIOIHEHUS
IIOCTaBJICHHBIX 3a/1a4

26




	doc00666520220705160211
	РП_ОУД_05_Математика
	ОУД.05 Математика
	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ
	1.1. Область применения программы
	1.2. Место дисциплины в структуре основной профессиональной образовательной программы
	1.3. Требования к результатам освоения дисциплины
	1.4. Количество часов на освоение программы дисциплина

	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1. Объем учебного дисциплина и виды учебной работы
	2.2.  Тематический план и содержание учебной дисциплины
	ОУД.05 Математика
	2.3. Характеристика основных видов учебной деятельности обучающихся

	Тема 3. 
	Тема 3. 
	3. УСЛОВИЯ РЕАЛИЗАЦИИ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3.1. Требования к минимальному материально-техническому обеспечению
	3.2. Информационное обеспечение обучения Перечень учебных изданий, дополнительной литературы, Интернет-ресурсов
	Основная литература:
	6. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 1 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 439 с. – (Профессиональное образование). ...
	7. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 2 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 320 с. – (Профессиональное образование). ...
	Интернет-ресурсы:
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	2. Единая коллекции цифровых образовательных ресурсов:  www.school-collection.edu.ru.
	6. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 1 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 439 с. – (Профессиональное образование). ...
	7. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 2 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 320 с. – (Профессиональное образование). ...
	Интернет-ресурсы:
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	2. Единая коллекции цифровых образовательных ресурсов:  www.school-collection.edu.ru.
	6. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 1 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 439 с. – (Профессиональное образование). ...
	7. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 2 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 320 с. – (Профессиональное образование). ...
	Интернет-ресурсы:
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	2. Единая коллекции цифровых образовательных ресурсов:  www.school-collection.edu.ru.
	6. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 1 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 439 с. – (Профессиональное образование). ...
	7. Богомолов, Н. В. Математика. Задачи с решениями в 2 ч. Часть 2 : учебное пособие для среднего профессионального образования / Н. В. Богомолов. – 2-е изд., испр. и доп. – Москва : Издательство Юрайт, 2021. – 320 с. – (Профессиональное образование). ...
	Интернет-ресурсы:
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	1. Информационные, тренировочные и контрольные материалы: www.fcior.edu.ru.
	2. Единая коллекции цифровых образовательных ресурсов:  www.school-collection.edu.ru.



