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PabGouass mporpamma oOmeobpazoBarenbHol ydeOHoM muctumuinHel  YI10.04 Maremaruka
pazpaboTana Ha OCHOBE TpeOOBaHUU (eaepabHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbLHOTO
CTaHJapTa cpeHero oomero oopaszoBanus (nmprka3 MunucTepcTBa 00pa3zoBanus U Hayku PD ot 17
Mmas 2012 r. Ne 413), ¢ yuerom tpeboBanuiit ®I'OC CIIO mno cnermansuoctu 38.02.07 bankoBckoe
neno ot 05 despans 2018 r. Ne 67, npoduiis momydgaemoro npodeccHoHaIbHOTO0 00pa30BaHUs U
MPUMEPHOI MPOrpamMMbl 0011e00pa3oBaTeIbHON YIeOHON AUCIUILTUHBI «MaTteMaTHKay.

ABtop-coctaButenb: Konsena E. A.

Pabouas mnporpamMma paccMoTpeHa Hu onoOpeHa Ha 3acemaHuM Kadeapbl MaTeMaTHKUd U
WH(pOpPMATHKH.

[Tporoxon Ne 10 ot 30.05.2022 r. p
W,
3aBeayronuii kadenpoit MaTeMaTUKU U HHPOPMATUKH / / [ﬁ JLIO. OBcsinunikas
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1. O0masi xapakTepucTuKa padodeil nporpaMmbl 0011e00pa30BaTeIbHOM
yueOHou mucuuminnabl YI10.04 MaremaTnka

1.1. Mecto y4eOHOIi AUCHUILVIMHBI B  CTPYKTYpe OCHOBHOIi  mpogeccuoHaIbLHOI
00pa3oBaTeIbHON NPOrpaMmMbl (MPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPeIHEro 3BeHa)

[TpodwmibHas yueOHast JUCIUIUIMHA 0011e00pa30BaTEILHOTO ITUKIIA
1.2. TpeboBaHusA K pe3yJibTATaM OCBOEHMSI JUCIHUTIIMHBI

Cognepxanne pabodeld mporpamMmbl 1O 00IIE00pa3OBaTENbHOW YYCOHON IUCIUTUIMHE
VI10.04 MaremaTrka HarmpaBjieHO Ha JOCTHKECHUE CIACAYIOIIUX LEJICH:

- obecrieunTh CHOPMUPOBAHHOCTH MPEACTABICHHUIA O COIUATBHBIX, KyIbTYPHBIX U HCTOPHUECKUX
(haKTOpPOB CTAaHOBJICHHS MaTEMaTHKH,

- obecrnieueHrne cHOPMHUPOBAHHOCTU JIOTUYECKOTO, ANTOPHUTMHYECKOTO, M MATEMATHYECKOTO
MBIIIEHHUS;

- obecrnieueHne Cc(HOPMHUPOBAHHOCTH YMEHUW MPHUMEHSATH IIOJYYCHHBIC 3HAHUS TIPU PEIICHUU
pa3IMYHBIX 33/1a4;

- obecrnieueHre chOPMHUPOBAHHOCTHU MPEIICTABICHUIA O MAaTEMATHKE KaK 9acTU 00IIeUeI0BEUeCKON
KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAYyKH, IO3BOJISIONIEM ONKCHIBAaTh M HU3ydaTh pPEHAIbHbBIE
MPOIIECCHI U SIBJICHUA.

OcBoenue comepxkaHusi — obOmeoOpasoBarenbHON — yueOHoM  mucumimasl  YI110.04
Matemaruka 00ecIieuuBaeT JOCTHKEHNE 00YyJaIOUMUCS CIISAYIOMUX PE3yIbTaTOB:
JUYHOCMHBIX:

- c(hOpMHUPOBAHHOCTH MPEIICTABICHUA O MaTeMaTHKE KaK YHHUBEPCATHLHOM SI3bIKE HAYKH, CPEICTBE
MOJICIIMPOBAHUS SBJICHHH M MPOIIECCOB, HIICIX U METOJIaX MAaTEMAaTHKH;

- IIOHMMAaHHE 3HAYMMOCTHU MaTeMaTHKHU JUIST HAYyYHO-TEXHUYECKOTO nporpecca,
c(OpMUPOBAHHOCTH OTHOILEHUSI K MaTeMaTHKe KaK K YacTH OOIEYeIOBEYECKOW KYyIbTYphl uepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHSI MATEMATUKH, BOJIFOLIUEN MAaTEMATUYECKUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOPaXXEHUS, aNTOPUTMHUYECKOI
KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS! HA YPOBHE, HEOOX0AMMOM il Oynyiield npodeccuoHaIbHOM
JesITeNIbHOCTH, IS TPOJOKEHHsI 00pa30BaHus U cCaMOOOPa30BaHMUS;

- OBJAJCHUE MAaTEMAaTUYECKUMH 3HAHUSAMH U YMEHUSIMH, HEOOXOUMBIMU B TTOBCEIHEBHOMN KU3HHU,
JUIS OCBOEHUSI CMEXHBIX €CTeCTBEHHO-HAYyUHBIX AUCHUUIUIMH U TUCIUIUIMH MPOQPEeCcCHOHATBHOTO
LMKJIa, JJI [OJIydeHus 0O0pa3oBaHusl B 00JIaCTAX, HE TPEOYIOUIMX YriyOJeHHOW MaTeMaTH4eCKOn
IIOJITOTOBKH;

- TOTOBHOCTb M CIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMO0OpPa30BaHUIO, HA TMPOTHKEHUN
BCEH JKM3HU; CO3HATEIIbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCJIOBHIO YCHENTHOM
npodeccnoHanbHOM U 0OIIECTBEHHOH AEITeTbHOCTH;

- TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIHHOM TBOPUYECKOM M OTBETCTBEHHOU JI€ITEILHOCTH;

- TOTOBHOCTh K KOJIJISKTUBHOUW paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMU B 0Opa30BaTeIbHOU,
0OIIIECTBEHHO TOJIE3HOM, YI€OHO-UCCIIeI0BATELCKOM, MPOSKTHOM M IPYTUX BUIAX JEATEILHOCTH;

- OTHOIICHHE K TNPOPECCHOHATHHON MAEATEIPHOCTH KaK BO3MOKHOCTH YYacTHsl B pEIICHUU
JUYHBIX, OOMIECTBEHHBIX, TOCYaPCTBEHHBIX, OOIIEHAIIMOHATBLHBIX MTPOOJIEM;

MemanpeomMemHvlx:

- yYMEHHE CaMOCTOSITEIIHBHO OMPEACNATh IEJIU NEATSIbHOCTH U COCTAaBJIAThH TJIAHBI IEATEIbHOCTH;
CaMOCTOATENIbHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIbHOCTh; UCIIOIb30BAThH
BCE BO3MOXKHBIE PECYPCHl [JIsi JOCTWIKEHUS TIIOCTaBJICHHBIX IIeJIed W pealu3aluy ITUTaHOB
NesITeIbHOCTH;, BBIOMPATH YCIIEITHBIE CTPATETUH B PA3IMUHBIX CUTYAIUsX;

- yMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBAThH B MPOIECCE COBMECTHOM JESATEIHHOCTH,
YUUTBIBATh MMO3ULIUU APYTUX YIACTHUKOB JESATENbHOCTH, 3P (EKTUBHO pa3peniatb KOH(OIUKTHI,

- BIIaJieHHE HABBIKAMH TMO3HABATEIHLHOM, yUeOHO-UCCIIEOBATEIHCKON 1 IPOSKTHON JIEATETbHOCTH,
HaBBIKAMHU pPa3pelieHus] MpodJieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOUCKY
METO/IOB pEIICHUS MPAKTUUECKHUX 3a/1a4, MPUMEHEHHUIO Pa3IUIHBIX METOIOB TTO3HAHMUSI,;
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- TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(OPMAIMOHHO-TIO3HABATEIHHON
NEeSITeIbHOCTH, BKIIOYash YMEHHE OPUEHTHUPOBATHCS B PA3NMUYHBIX HMCTOYHUKAX WH(pOpMammu,
KPUTHUYECKH OIICHMBATh M HHTEPHPETUPOBATh HH(OpPMALMIO, MOJy4aeMyl U3 pPa3IMYHBIX
HMCTOYHUKOB;
- BJAJICHUE S3bIKOBBIMHU CPEJICTBAMHU: yYMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTh CBOIO TOUKY
3pEHHUsI, UCTIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;
- BJIQJICHUE HABbIKaMU IO3HABaTeNIbHON pedieKkcuu Kak OCO3HAHUSI COBEpIIAEMBIX JIEHCTBUN U
MBICJIUTEJIBHBIX TPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, TPAHUIl CBOETO 3HAHWS M HE3HAHUS,
HOBBIX MIO3HABATEIBHBIX 33J1a4 U CPEICTB JIJIS UX JOCTHIKCHHUS,
- IEJCYCTPEMJICHHOCTh B IOWCKAX WM TPHHITHH PEIICHUH, COOOPa3HUTEeNbHOCTh W WHTYHUIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh BOCHPUHUMATH KpacoTy H
rapMOHHUIO MUDA,
npeoMemHubIxX:
- c(hOpMUPOBAHHOCTh TPEACTABICHUH O MaTEeMAaTHKE KaK 4YacTH MHPOBOW KYIbTYpbl H MECTE
MaTEeMaTHKUd B COBPEMEHHOW IIMBWIIM3AIMM, CHOCO0ax OMUCAaHUS SIBICHUN peaJbHOrO0 MUpa Ha
MaTEeMaTUYECKOM SI3BIKE;
- chOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHYeCKUX TMOHATHSIX KaK BaKHEHIINX
MaTEeMaTUYECKUX MOJIENSAX, MO3BOJSIOMIMX OMUCAaTh M U3y4aTh pa3HbIE MPOIECChl M SIBJICHUU,
MMOHMMAaHKUE BO3MOKHOCTH M aKCHOMETPUYECKOTO MOCTPOSHUSI MAaTEMAaTUYECKUX TEOPUH;
- BIIaJICHWE METOJaMU JIOKA3aTeIbCTB M aJTOPUTMOB pEIICHUS, YMEHHE UX MPUMEHATD,
MIPOBOANTD TOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PEILICHUS 334,
- BIIAJIeHWE CTaHJAPTHBIMM TMPUEMAMH PEIICHUS PpAUUMOHAIBHBIX U  HPPALMOHAIBHBIX,
MOKAa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPHUYECKUX YypaBHEHUH U HEPABEHCTB, HX CHUCTEM;
WCIIO0JIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE JJIS MOUCKA MyTH PEUICHUs U
WUTIOCTPAINK PEIICHUS YIIPABICHUN U HEPABEHCTB;
- c(hOpMHUPOBAHHOCTH IMPEACTABICHUN 00 OCHOBHBIX TOHSATHSX MAaTEMAaTHYECKOTO aHAIU3a M UX
CBOMCTBAax, BIAJEHHE YMEHHEM XapaKTepU30BaTh TIOBelIeHUE (YHKIM, WUCHOIb30BaHUE
MOJTYYEHHBIX 3HAHUH JIJIs1 OTTMCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH
- BJaJICHHE OCHOBHBIMU MOHATHUSMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX (UTYpaX,
WX OCHOBHBIX CBOMCTBaX; c(HOPMUPOBAHHOCTH YMEHHUS PACIO3HABATh T€OMETPUUECKUE (PUTYPHI HA
yepTekax, MOJENAX U B peaTbHOM MUPE; IPUMEHEHHE U3YYCHHBIX CBOHCTB T€OMETPUUECKUX (PUTYD
1 hopMyI AJI perIeHUs] TEOMETPUUYECKUX 3a]1a4 M 33724 C IPAKTUUECKUM COJIEPIKAHHUEM;
- chOpMUPOBAHHOCTh TPEJCTABICHUNA O TpoIeccax U SBICHHIX, UMEIONIMX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpPE, OCHOBHBIX TOHSITHSIX
3JIEMEHTApPHOU TEOPUU BEPOATHOCTEH; YMEHUE HaXOJIUTh U OIIEHUBATH BEPOSITHOCTH HACTYILICHUS
COOBITUH B TMPOCTEHIIMX MPAKTUUECKUX CHUTYAIUSIX M OCHOBHBIC XapaKTEPUCTHKU CIIyYalHBIX
BEJINYUH;
- BIIaJIeHHE HABBIKAMH HCTIOJb30BaHUs TOTOBBIX KOMITHIOTEPHBIX TPOrPAMM MPU PEIICHUH 3a]1a4.

- Jluunocmmuboie pe3ynbmamaol peanu3ayuu nPoOZPammsl 60CRUMAHUA

ChopMHUpPOBAaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO JIP 4
pa3sBUTHs HAyKH M OOIIECTBEHHOM NMPAKTHUKH, OCHOBAHHOI'O Ha JHajore KyjibTyp, a
TaK)Ke pa3iNYHbIX (POpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHWE CBOEr0 MecTa B
NOJIMKYJIbTYPHOM MHpE

OcTeTHYecKoe OTHOIIEHWE K MHpYy, BKIIOYas OSCTETUKY Obita, HayyHoro wu | JIP 10
TE€XHUYECKOT0 TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUH

Oco3HanHbIN BEIOOD Oyaymieit mpodeccuu U BO3MOKHOCTEH peanusanuu cooctBenusix | JIP 13
KU3HCHHBIX IUIAHOB, OTHOIIEHHWE K TPO(PECCHOHATBHON JESITEIbHOCTH  Kak
BO3MOXXHOCTH Yy4acTUs B PEUICHUH IJIWYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
001IIeHaIMOHATIBHBIX TTPOOIEM

JemoHcTpupyonmii ymenue 3((eKkTuBHO B3aMMOAEHCTBOBAaTH B KomaHne, Bectu | JIP 16
JMAJIOT, B TOM YHCJIE C HCIIOIb30BAHUEM CPENCTB KOMMYHHUKALIUU

JleMOHCTpHpYIONINII HABBIKM aHAJIHM3a M MHTepIpeTanuu uHpopmanuu u3 paznuuseix | JIP 17
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HMCTOYHHMKOB C Y4€TOM HOPMATUBHO-IIPABOBBIX HOPM

T'OTOBHOCTBH OKa3aTb YCJIYI'y KaXKJIOMY KTO B HeH HYXIACTCs.

HeoOxonumocTs camooOpa3oBaHus U CTpeMsIIuiics K nmpodeccuoHanbHoMy pa3zsutuio | JIP 22
110 BEIOPaHHOM CHENMaTbHOCTH.

AKTUBHO IPUMEHSTH MTOJIyYEHHbIE 3HAHUS HA IPAKTHUKE. JIP 25
[TposiBnATE NOOPOKENATENBHOCTh K OKPY)KAIOLIUM, IEIUKAaTHOCTh, YyBCTBO Takta u | JIP 28

2. CTpyKTYypa u cojiepkaHue 001eo0pa3oBaTe/bHOI y4e0HO0# 1 CHUILTHHbI

2.1. O6bem 0011€00pa3oBaTeIbHON YUeOHOH JUCHUNJIMHBI U BHAbI Y4eOHOH padoThl

. O0bem
Bun yuednoii paGoTsi 4ACOB 1 cemecTp 2 cemecTp
O0beM 00pa3zoBaTeIbHOM NPOrPaMMBbI YUeOHOM 210 68 142
JAUCIHUTLTHHBI
B TOM YHCIIE:
TEOPETUYECKOE 00yIeHUE 72 20 52
NPAKTUYECKHUE 3aHSATHSI 128 48 80
KOHCYJIbTAIlUU 4 - 4
camocmosmenvHas paboma
[TpomexxyTouHas aTTectanus B popme 6 6

OK3aMCH
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2.2. TemaTH4YecKHii NJIAH U coJiep:KaHue 0011e00pa3oBaTe/ibHOI yueoHoi# qucnunaunabl YI10.01 MaremaTuka

HaumeHoBaHue Coaeprxanue yuedOHOro MaTepualia, NpakTH4YecKue padoThl, O0bem XapakTepuCTHKA OCHOBHBIX BUOB Y4eOHOI 1esiTeTbHOCTH
pa3/iesioB H TeM caMoCTOsITeJIbHAsI padoTa 4acoB CTYIEeHTOB
1 2 3 4
1 cemecTp
BBenenne COﬂep)Kaﬂl/Ie yqeﬁﬂoro MaTepuaJa: 2 O3HaKOMJICHHE C poipf0 MaTEeMAaTHMKH B HayKe, TEXHHKE,
MaremMaTHKa B HayKe, TEXHHKE, SKOHOMUKE, THPOPMALTUOHHBIX OKOHOMUKE, HH(OPMAIMOHHBIX TEXHONOTHSX M MPAKTHIECKOI
TEXHOJIOTHSIX M MPAaKTUUECKOU AesTensHOCTH. Llenu u 3anaun JEATENbHOCTH. O3HAKOMIIEHHE C LEIMHA 1 3ajia4aMi M3yHdCHI
W3y ueHs MATEMATHKH TIPH OCBOGHWH NPOheccHil MaTeMaTHKu npu ocBoeHnH npodeccuii CIIO u crienmaabHOCTEH
. CIIO
CIIO u cnenmansHocTteit CI10
Tema 1. Passutue | Cogepxanue yueOHOro MaTepuaa: 2 Brinonnenne apumMeTnyeckux NEHCTBUI HaJ YMCIaMH, COUETast
MOHATHS O YHCTIe Lenble u panrioHanbHble yKcina. [leficTBUTenbHbBIE YUCTa. YCTHBIE M TNHCHbMEHHBIE NpHEeMbl. HaxoxaeHue npuOIMKeHHBIX
JIP-4,10,13,16, 17, | Mpakruueckne 3anstus 8 3HAYEHWH BEJIMYUH W TOTPEIIHOCTEH BBIYMCICHHUH (aOCOMFOTHON
22, 25,28 1. ApudmeTrndeckue AefCTBHS HaJ] YMCIaMH, CPABHEHHUE YHCIIOBBIX M OTHOCHTENBHOH); ~ CPAaBHCHHE  YHCIOBBIX  BBIDQKCHHIL.
BHIP@KCHHIL. Haxoxnenue omuOOK B HpeoOpa3oBaHUSAX U BBIUYMCICHUSIX
CamocTosiTeIbHAsE pAGOTa CTYIEHTA: (oTHOCHTCS KO BCeM MyHKTaMm mporpammbl). O3HaKOMJICHHE ¢
1 Pemrenme 3axaq MPOCTEHIIMMH  CBEIEHHSIMH O  KOpHIX  anreOpanveckux
2.I10ArOTOBUTEL COODIIEHHE HAa TeMY «Pa3BUTHE MOHSTHS O YUCIIE» YPaBHEHHH, TMOHATHAMM HCCIE/OBAHMS YPABHEHHH 1 CHCTEM
ypaBHeHuil. [loBTOpeHHMe 3amuMcHh pELIEHUS CTaHAAPTHBIX
ypaBHEHUH, MPUEMOB NPeoOpa3oBaHMs YPaBHEHUM ISl CBEICHUS
K CTaH/JIAPTHOMY YpaBHEHHIO.
Tewma 2 KopHhy, Copaepxanne yueOHOT0 MaTepuaJa: 2 O3HakoOMIJIEHHE C TOHATHEM KOpHS n-il CTENneHW, CBOMCTBaMHU
CTEIICHH U Kopun u crenenn. KopHu HaTypanbHOW CTeeHH M3 YMCIIa U UX paauKaioB M MpaBUIaMU CpaBHEHUs KOpHed. DopMynupoBaHue
JorapuQmbl cBolicTBa. CTeneHu ¢ palloHaIbHBIMU [IOKA3aTEJIIMU, UX CBOUCTBA. OlpeNiesieHUsT KOPHS M CBOMCTB KOpHEeH. Brerumcienuwe u
JIP-4,10,13,16, 17, | Crenenu ¢ AeiicTBUTENbHBIMU mHoka3zaTesnsiMu. CBOICTBAa CTENEHU C cpaBHeHUE KopHel. [IpeoOpa3oBaHue YHMCIOBBIX M OYKBEHHBIX
22, 25,28 NEeHCTBUTEIHHBIM TIOKa3aTeIeM. BBIPAKECHUM, COJIEpKAIINX paauKabl. Penenne uppanroHalbHbIX
Jlorapugm. Jlorapupm uyucaa. OcHOBHOe JorapupMuyeckoe YpaBHEHUI.
ToxaecTBO. [lecaTuuHbie W HarypalbHble Jorapudmel. [IpaBuna O3HakOMJIEHHE C TIOHSATHEM CTENeHW C JeHCTBUTEIbHBIM
neiicteuii ¢ torapudmamu. Ilepexos kK HOBOMY OCHOBAHHIO. II0Ka3aTeNIEM.
IIpeodpa3zoBanue anredpanueckux BbIpaxeHui. [IpeoOpazoBanue 3anuceiBaHNE KOpHSA N- CTENEHU B BUAE CTENEHU C JAPOOHBIM
palMOHAJbHBIX, HPPALMOHAIBHBIX CTENEHHBIX, IOKa3aTeNbHBIX | roKazaresneM B HaoO0opoT. POpMyIHMPOBAHHE CBOWCTB CTEMEHEH.
JIOTapUPMHUICCKHX BBIPKECHHI. Brruncnenne  cremeHed ¢ palMOHAIBHBIM  IIOKa3aTesieM,
]'[pa]c"n[qec]cne 3AHATUSA 8 CpaBHCHUC CTEIIEHEN. Hpeo6pa30BaHHe YUCJIOBBIX U 6yKBeHHLIX




1.Belunicnenye v cpaBHEHUE KOPHEH.
2.Penienuie uppanMoHAIBEHBIX YPaBHEHUH.
3.HaxoxxneHue  3Ha4YeHWH  CTemeHed  C
nokazarensMu. CpaBHEHHE CTENeHel.
4.IIpeoOpa3oBaHus BRIPAKCHHH, COACPIKAIINX CTCIICHH.

5.Pemenvie mpuKIIagHBIX 3a/1a4.

6.Haxoxxnenune  3HadyeHuilt  JorapudMa 1O  MPOU3BOIBLHOMY
OCHOBAHHIO.

7.Beruncnenne u cpaBHeHHMe Jsorapudmos. JlorapudmupoBanue u
MOTEHIIMPOBAHHUE BBIPAKCHUH.

8.Penienne norapuMuUecKuX ypaBHEHHH

panroOHaJIbHBIMHA

CamocTosiTesqibHasi padoTa CTy/IeHTa:

1.Pemenuie 3anau
2.IlonrotoBuTh cooduieHue mo teme « M3 uctopun norapudmony

BBIDOKEHHUM, COJepXalluX CTENEeHHW, TPUMEHSS CBOMCTBA.
Pewienne mnokazatensHbIX ypaBHeHMM. HaxoxzaeHue 3HadeHUH
jorapudma Mo nmpou3BoILHOMY OcHOBaHMIO. [lepexon oT omHOTO
OCHOBaHUS K JApyromy. Beruucnenue u cpaBHeHHE JOrapu()MoB.
Jlorapudmupopanwe u MOTEHIIMPOBAHUE BBIpaYKEHUI.
Brmmonaenne  mpeoOpazoBaHMiA  BBIpAKCHUH, TpHUMCHCHHE
($hopMyI, CBS3aHHBIX CO CBOWCTBAMH CTENEeHEW M JoTrapu(MoOB.
Onpenenenne obractu JTOTTYCTHMBIX 3HaYEHUI
JgorapuMuieckoro BblpakeHHsA. Pemenne norapudMuueckux
ypaBHeHu#. Mcmonb3oBanne CBOMCTB (YHKIMHA AL CpaBHEHHS
3HAa4YCHUI cTereHel u norapupmoB. PelieHne mokazaTeNbHBIX H
JorapuMUYEecKUX YpaBHEHHH W HEPABEHCTB II0 H3BECTHBIM
aNropuTMam. [Toctpoenue rpapuKoB CTETEHHBIX u
norapudmMuieckux GyHKIUH

Tewma 3. IIpsimbie u

Conep:xanue y4eOHOro MaTepuaJia

DopMynHpOBKAa W TPUBEICHHUE JOKA3aTEIhCTB IPHU3HAKOB

IJIOCKOCTH B B3auMHoe pacnonoxkeHue OByX ~HOpSAMBIX B IPOCTPAHCTBE. B3alMHOTO PacToI0KEHHS PSIMBIX u TUTOCKOCTEH.
MIPOCTPAHCTBE [TapannensHocTh  mpsiMOM W 1wiockKocTu.  [lapamiensHOCTB Pacno3naBanue Ha dyeprexax U MOJECISAX Pa3IUYHBIX CIy4yacB
JIP-4,10,13,16, 17, | rmutockocteit. [leprieHIUKyISIPHOCTD IPSIMO U TIIOCKOCTH. B3aUMHOTO  pAclOJIOKEHUS ~ MPSMBIX | TUTOCKOCTEH,
22, 25,28 [lepnieHauKysp U HaKJIOHHAsA. YTOJ MEXAY MPSIMON U TUIOCKOCTHIO. apryMEHTUPOBAaHUE  CBOMX  CyxkIeHMH. DopMmynHpoBaHHE
JByrpaHHbIii yrodi. VYron MEXAY IJIOCKOCTSIMH. ONpeNeleHU, TMPU3HAKOB M CBOWCTB MapajUIeIbHBIX U
IlepieHAMKYASIPHOCT  ABYX MIJIOCKOCTEH. I'eomeTpuueckue MEePIECHIUKYJISIPHBIX TUIOCKOCTEW, ByTPaHHBIX U JIMHEHHBIX YTIJIOB.
npeoOpa3oBaHUs MIPOCTPAHCTBA: napasuieTbHbIH NIEpeHoc, BrinmonHeHne MOCTPOEHHUS YIJIOB MEXIy NPAMBIMH, MPSIMON U
CUMMETPHUS IJIOCKOCTBhIO, ~ MEXKIY  IUIOCKOCTSMU MO  ONUCAaHUID |
OTHOCUTEIBHO  IUIOCKOCTU.  llapamnenbHoe — OpOEKTUPOBAHUE. pacmo3HaBaHWE WX Ha Mojensax. [IpumMeHeHHE NPU3HAKOB H
N300pakeHne npocTpaHCTBEHHBIX QUTYD CBOMCTB pacHOJIOXKEHHUS TPSAMBIX W TUIOCKOCTEH TpH peIIeHUH
IpakTHyecKne 3aHTHS 3amay. M3o0pakeHWe Ha pUCYHKaX M KOHCTPYMPOBaHWE Ha
1. ITapayuieIbHOCTh TPSIMOM U IIOCKOCTH. MOJEJSIX NEPIEHIUKYISIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSMBIX,
2.B3auMHOE pacroioKeHUe NPSIMBbIX B HNPOCTPAHCTBE, YIOJd MEXKIY MapauIeIbHbIX MIOCKOCTEH, YIII0B MEXKIY MPSIMOK U TIIOCKOCTHIO
HPSMBIMH. 1 00OCHOBaHHE TIOCTpOeHHA. PemnieHne 3amad Ha BBIYHCICHHE
3.IlepieHUKYIIAp ¥ HAKJIOHHAS. FEOMETPHUYECKUX BeTNYMH. ONHChIBaHUE PACCTOSHUS OT TOUKHU 70
4.PemieHne 3amad  Ha NPUMEHEHME II0 TEOPEMBI O Tpex IUIOCKOCTH, OT TPSMOH 10 IUIOCKOCTH, MEXIY IUIOCKOCTSIMH,
HEPIEHINKYIISPax MEXAY CKPEIIMBAIONUMHUCS TPAMBIMH, MEXIY IPOU3BOIBLHBIMU
CaMocTosiTe/IbHAS Pa6oTa CTyAeHTA ¢urypamu B mpoctpancTBe. QOpMyIUpOBaHHWE M JIOKa3bIBAaHHE
1.Perienue 3aau OCHOBHBIX TEOpPEM O pACCTOSHHUAX (TEOpEM CyYIIECTBOBAHHMS,
2.IloaroroBka coobmieHus o Teme «I'eomerpus EBkimmay cBoiicTBa). M300paxeHue Ha YepTexRax M MOACISX PACCTOSHUS U
000CHOBaHHE CBOMX CyXAeHHH. OmnpeneneHne U BBIUUCIICHHE
paccrosiHuil B mpoctpaHcTBe. [lpumenenue QopMmyn U Teopem
IJTAHUMETPHH IS PeIIeHHs 3a/1a4.
Tewma 4. Coaep:kanue y4eOHOro MaTepuaJa W3yvenne npaBuiga KOMOWHATOPHUKH U MPHMEHEHHUE MPH PEIICHUN
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KomOunaropuka OcHOBHBIE TOHATUS KOMOMHATOPUKH. 3aayd Ha MOJCYET YHCIa KOMOWHATOpHBIX 3a7ady. PemieHne KOMOWHATOpPHBIX —3a1ad
JIP-4,10,13,16, 17, | pa3MellcHMiA, IICPECTAHOBOK, codeTaHuil. Perenne 3amad Ha MeTOoJIOM Tiepebopa U 1Mo NpaBWIy yMHOKeHUsA. O3HaAKOMIIEHHUE C
22, 25,28 nepedop BapuantoB. Popmyna 6unoma HeroToHa. MOHATUSIMA  KOMOMHATOPUKU: pa3MELICHUSMH, COYCTaHUSIMH,
CaoiicTBa OMHOMHUHANBHBIX K03 ¢unmenToB. Tpeyronpuuk [lackans MepecTaHOBKaMH U (popMyamMu AJIsl UX BHIYUCIICHHSL.
(JTeKITHsT- THaor). OOpsacHenne W TpuMeHeHue (opMyn Il BBIYMCICHUS
IIpakTH4yecKne 3aHATUSA pa3MeILECHUN,
1.Uctopus pa3BuTHI KOMOMHATOPHUKH. MEPECTAaHOBOK M COYETaHUI MpH pemeHny 3aaad. O3HaKOMIICHUE
2.IIpaBuia KOMOMHATOPHUKH. ¢ 6unomom HrioToHa u TpeyronsHukoMm Ilackans. Pemenue
3.Penrenne KOMOMHATOPHEBIX 33134 MIPAaKTUYECKUX 3a4ad C HCIIOJIb30BAaHUEM IIOHATHM M IpaBUII
4. Pa3MeleHrs, COYECTaHHS W TIepecTaHOBKH. bmHOM HpioroHa u KOMOHMHATOPUKU
tpeyroiapHuK [lackans (KomnokBuym)
CamocTosiTeJibHAs padoTa CTy/IeHTa
1.Pemienue 3anay
Tema 5. Coaep:xanue y4eOHOro MaTepuaJia O3HakoMIIEHHE C TIOHATHEM BekTopa. M3ydeHme aekapTOBOH
Koopnunater n [IpsamoyronbHas (gekapToBa) cUCTeMa KOOPAMHAT B MPOCTPAHCTBE. CHCTEMBl KOOPJMHAT B MPOCTPAHCTBE, IOCTPOSHHE MO 3aJaHHBIM
BEKTOPHI dopmyna paccTOSHUS MKy ABYMS TOUKaMH. Y paBHEHHUs CepHl, KOOpJIMHATAM TOYEK M IJIOCKOCTEH, HaXOXJAEHHE KOOpAWHAT
JIP-4,10,13,16, 17, | Bektopsl. Moayab BekTopa. PaBeHCTBO BekTOpoB. CloKeHHE Touek. HaxoxxaeHne ypaBHEHHH OKPY>KHOCTH, Cephl, IIIIOCKOCTH.
22, 25,28 BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO. Pa3nokeHne BeKTOpa Mo Brruncnenne paccTosiHUN MEXTy TOUKAMH.

HaIlpaBJICHUSAM. YTOI MEXIy IByMs BekTopaMH. IIpoekius BekTopa
Ha ocb. KoopanHaTsl BekTopa. CKalsspHOE TPOU3BEIECHHE BEKTOPOB.
Hcnonp3oBaHne  KOOPAMHAT W BEKTOPOB  INPH  PELIECHUM
MaTE€MAaTHYECKHUX U IPUKJIAJHBIX 33/]1a4.

HpaKaneCKne 3AHATHUSA

1.Ilpu3Haku B3aMMHOIO PACHOJIOKEHUS MpPSMBIX. YTOI MEXIY
npssMbiMU.  B3auMHOEe pacrnofio)keHHe MpsSMBIX W MIOCKOCTEH.
IlepieHAMKYASIp ¥ HAKJIOHHASA K TUIOCKOCTH. YTOJ MEXAY NPSAMOU U
IJIOCKOCTBIO.

2.TeopeMbl O B3aUMHOM PACIOJOXKEHUU MPSIMOM M IIOCKOCTH.
Teopema o Tpex nepnenaukyispax. IlpusHakn u cBoiicTBa
MapauIeIbHBIX W TEPICHAUKYISIPHBIX IHIOCKOCTEH. PaccTostHuEe OT
TOYKHU J0 IJIOCKOCTHU, OT HPSIMON A0 IJIOCKOCTH, PACCTOSTHUE MEXKY
IJIOCKOCTSIMH, MEXJYy CKPEIIMBAIOIIUMUCS MNPSIMBIMH, MEXKIY
MIPOU3BOJIBHBIMU (DUTYpaMU B TIPOCTPAHCTBE.

3.IlapamnensHOoe NPOEKTHUPOBAHUE U €ro CBOMCTBA. BekTopsl.
HedictBus ¢ BekTopamu. JlekapTroBa cucTeMa KOOpPAWHAT B
MIPOCTPAHCTBE.

4.YpaBHEeHHE OKPYKHOCTH, C(epbl, IUIOCKOCTH. PaccrosiHue Mexmy
TOYKaMH.

5.JleficTBUsSl ¢ BeKTOpaMmH, 3aJaHHBIMH KoopauHaTamu. CKasipHOE

W3yueHue CBOMCTB BEKTOPHBIX BEJIMYUH, MPABWI PA3IOKEHUSA
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPaBWJI HAXOXIACHUS
KOOpJAWHAT BEKTOpa B IMPOCTPAHCTBE, MpaBWJI JAEHUCTBUU C
BEKTOpaMH, 3aJaHHBIMH KoopauHaramu. lIpuMmeHeHune teopuun
IIpH PEIICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPaMH.

N3ydeHne CKalgpHOrO NPOU3BEIECHHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUS NpAMON M IUIOCKOCTH. IIpumeHeHue Tteopuu npu
pellleHnn 3a7ad Ha JEHCTBHUS C BEKTOpaMH, KOOPJIUHATHBIN
METOJI, IPUMEHEHNE BEKTOPOB JIJIsl BEIYMCIICHUS BEJIMUYUH YIJIOB U
pacctosHuii. O3HaKOMJIEHHE C JOKa3aTedbCTBAMH TEOpeM
CTEPEOMETPUM O  B3aUMHOM  DACIOJOKEHHH IMPSIMBIX U
IIJIOCKOCTEN € UCTIOJIB30BAHUEM BEKTOPOB
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MIPOM3BEJIEHUE BEKTOPOB. BekTopHOE ypaBHEHHE MNPAMOM W
IockocTH.  Mcmonp3oBaHne  BEKTOPOB INPH  JOKA3aTEJIbCTBE
TEOPEMCTEPEOMETPUH.

CamocTosiTeJbHAsA padoTa CTY/IeHTA

1.Pemenune 3agau

Tema 6. OcHOBEI Copaeprxanue yuedOHOro MaTepuaJa 4 Wzyuenue paguaHHOrO METOAA U3MEPEHMS YIJIOB BPAILIECHHUS MUX
TPUTOHOMETPHUU Pamnannas mepa yria. Bpamarensnoe nemkenne. CHHYC, KOCHHYC, CBSI3H C TpajycHON Mepoii. 300pakeHne yriioB BpallleHus Ha
JIP-4,10,13,16, 17, | Tanrenc u kotanreHc uncia. Gopmyibl mpuBeaeHus. DopMyJibl OKPY)KHOCTH,  COOTHECEHME  BEJIMYMHBI yIrila ¢  €ro
22, 25,28 cinoxxenus. ®opmyisl yasoenus. [IpeobpazoBanue cyMMBbI PAcIIONOKEHUEM. dopmynupoBaHue orpeieIIeHAN
TPUTOHOMETPUYECKUX (HYHKLUI B IPOU3BEACHHUE U IIPOU3BEICHHS B TPUTOHOMETPUUECKUX (YHKIUHA
CyMMY JUIs.  YIJIOB TIOBOPOTa M OCTPBIX YIJIOB MPAMOYTOJIBHOIO
[IpakTHyecKkue 3aHATHSA 8 TPEYroJibHUKa M OOBsACHEHHE MX B3auMOCBs3U. [IpumeneHue
1.OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIIBI CIIOKEHUS, OCHOBHBIX TPUIOHOMETPUYCCKUX TOXKACCTB UL BBIYMCIICHUA
yABOGHUS, TIpeoOpa3oBaHie CYMMBI TPUTOHOMETPUIECKUX (DYHKITHI 3HAYEHUH TPUTOHOMETPHYECKMX (YHKIMA 10 ONHOM U3 HHX.
B POM3BEICHHE, npeoOpa3oBaHue IIPOU3BEICHHUS Uzyuenne OCHOBHBIX (OPMYJT TPUTOHOMETPUU:  (POPMYIIBI
TPUTOHOMETPUYECKUX (QYHKIMH B cyMMy (MO3TOBOM HITYypM) CJI0KCHUA,
2.torosast KOHTpOJIbHAs paboTa 3a CEMECTP yIBOCHHUS, NpeoO0pa3oBaHUsi CyMMbl TPUTOHOMETPUYECKHX
CamocTosiTeJibHas padoTa cTyjeHTa (yHkuMii B NpOM3BCACHME M POM3BEACHHS B CYyMMy H
1.Pemienue 3anau MIPUMEHEHUE TIPH BBIYMCICHUU 3HAYCHUS! TPUTOHOMETPUYECKOTO
2.IToxroroBka cooOmienust Ha Temy «VICcTOpusi TPUTOHOMETPHH U €€ BBIDXKCHHS M YHpPOLIeHHs ero. O3HaKOMJICHHE CO CBOWCTBAMH
pPOJIb B M3yYEHUHN €CTECTBEHHO-MAaTEMAaTHISCKUX HAYK» CHMMETPHUH TOYCK HA €IMHUIHOM
3.IloaroToBKa K HTOTOBOI KOHTPOJBHOM paboTe 3a ceMecTp OKPYKHOCTH 1 IPHMEHCHHE KX JUIsl BBIBOA (OPMYIT IPHBEICHHS
2 ceMecTp
IIponomxenue Conep:kanne y4eGHOro MaTepHaJia 8 Pemenne 1o ¢opMmynaM W TPUTOHOMETPHYECKOMY KpYTY
Tema 6. OcHOBBI [Ipocreiimine  TpuroHoMerpuueckue ypaBHenus. I[Ipocreimue MPOCTENIINX TPUTOHOMETPUUYECKUX YypaBHEHMH. IlpumeHeHne
TPUTOHOMETPUH TPUTOHOMETPUYECKHE HEPABEHCTBA. Oo0mMX METOAOB  pEUIeHUs] ypaBHeHWH (TpHBEJEHHE K
JIP-4,10,13,16, 17, | OGparHbie TpuroHOMeTpHUeckrue QyHKIHNH. APKCHHYC, apKKOCHHYC, JUHEHHOMY, KBaJpaTHOMY, METOJ Ppa3jI0oKEHHs Ha MHOXUTEIH,
22,25,28 apkTanreHc (JIeknusi-Bu3yanu3anms). 3aMeHBbl TIEPEMEHHOH) NpU pEIICHHH TPUTOHOMETPUYECKHUX
IIpakTHYeckue 3aHATHUS 10 ypaBHEHUII.
1.Ilpocreiiine TpUrOHOMETPHUUECKUE YPABHEHUS 1 HEPABEHCTBA. YMeHne  oTMeWaTh  Ha  Kpyre  pEIIEHMs  IIPOCTEHIINX
2.06paTHbIe TPUTOHOMETPUYECKHE GyHKIMH: apKCHHYC, TPUTOHOMETPUYECKUX HEPaBeHCTB (3HAKOMIIEHHWE C TOHATHEM
APKKOCHHYC, apKTaHI€HC 00paTHBIX TPUTOHOMETPUUYECKUX (PYHKIIMH.
CamocrosiTeJbHAA PadoTa CTyIeHTA Wzyuenue omnpeneneHuil apkcuHyca, apKKOCHHYCA, apKTaHI€HCa
1.Pemenue 3anau yncna, (popMynupoBaHHWE WX, H300paXeHWEe Ha EAMHUYHOU
OKPY>KHOCTH, IPUMEHEHHE IPU PEIICHNH YPaBHEHUH
Tema 7. ®ynkuuu | Cogepskanue y4eOHOr0 MaTepuaia 8 Os3HakoMmjeHHE C  TNOHATHEM  rpaduka,  OIpelelIcHUue

u rpaduku
JIP-4,10,13,16, 17,
22, 25,28

Oyukryu. O6nacTb OnpeneNieHnss 1 MHOXKECTBO 3HAYCHUH; rpaduk
(YHKIMH, TOCTPOCHUE I'papUKOB (YHKIMH, 3aJaHHBIX Pa3IMYHBIMU
cnocobamu. CpoiictBa (yHKIMHM. MOHOTOHHOCTh, HYETHOCTb,

MPUHAIJISKHOCTH TOYKH rpaduky ¢yHkimuwn. OmnpeaeneHue o
¢dopmyne mpocTednield 3aBUCMMOCTH, BUAa €€ Trpaduka.
Bripaxkenue mo ¢opmysie OJHOW NEepeMEHHOW depes3 Ipyrue.
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HEYETHOCTh, OTPAaHUYEHHOCTh, TMEPUOIUYHOCTH. [IpOMEKyTKH
BO3pacTaHus ¥ yObIBaHUS, HAHOOJbIICe U HANMEHBIIICE 3HAUCHMS,
TOYKM OKcTpemyMma. ['paduyeckas wuHTepnperanus. [Ipumepbr
(OYHKITMOHAIBHBIX ~3aBHUCUMOCTEH B pPEAbHBIX IMpoleccax u
SBIIEHUSX. ApudmMeTndeckne omneparnuu Haa QyHKITAIMH.

Cnoxnast Qynkuus (xommosumms). llpeoOpaszoBanms TpadukoB
(ITlpobnemuas  nexuus). [lapamiensHblii  EPEHOC, CUMMETPHS
OTHOCHUTENILHO OCEel KOOPJMHAT U CUMMETPHS OTHOCUTEIIHHO Havaia
KOOPJIMHAT, CHMMETPHSI OTHOCHUTEBHO TIPSMOU Y = X, PacTsDKECHHUE U
C)KaTue BIOJIb OCEH KOOPAMHAT

OszHakoMiIeHHE ¢ omnpeaeicHueM (yHKUUM, (HOpMyIHpOBaHHE
ero. Haxoxnenue oOnacTw omnpenesieHUs W 00JACTH 3HAYCHUH
¢yHkuuu. O3HaKOMJIGHHME C TNpUMeEpaMu  (QYHKIMOHAJIBHBIX
3aBUCHMOCTEN B peajbHBIX MPOLECCaX M3 CMEXHBIX JUCLMILINH.
O3zHakOMIJIEHHE C JIOKa3aTeNbHBIMU PAaCCYKIECHUSIMH HEKOTOPBIX
CBOWMCTB JMHEWHOW W KBaApPaTHUHOW (YHKIUI, TpoOBeAcHHE
HCCIIeI0BaHMUs JTMHEHHOM, KYCOUHO-TMHEHHOM, qpOoOHO-TMHEHHON
W KBaJpaTUYHON (QYHKIHHA, TOCTpOEHHE UX TIpaduKoB.
[loctpoenne wu uyrtenme rpadukoB ¢yHkuuid. HccnemoBanme
¢yHkuunu.  O3HAaKOMJICHME C  TMOHSITHEM  TapMOHHUYECKUX

IIpakTHYecKHe 3aHATHS 12 KoJIeOaHU W TpUMepaMd TapMOHMYECKHUX KoJieOaHWi Juist
1.IlpuMepsl 3aBUCUMOCTEA MEXAY TIEPEMEHHBIMHU B PEabHBIX OIMCaHMSA IPOLIECCOB B (PU3MKE U APYTHX OONACTAX 3HAHUSL.
mpoleccax U3 CMeXHbIX nucuuiuind (KomtokBuym). O3HakoOMJIEHHE C TIOHSTHEM pPa3pbIBHOW  MepHOINYEeCcKON
2.0npenenenve ¢ynkuui. [loctpoenne w ureHHe TrpadUKOB ¢yHKIMH, (OPMYNIHPOBAaHHE CBOMCTB TaHTEHCAa W KOTAHTEHCA,
¢ynkuuii.  HccnenoBanne  gynkumu.  CBoiicTBa — JIMHEHHOM, nocrpoerre ux rpadukos. [IpumeHenne cBOHCTB (yHKUMH LIS
KBaJIpaTUYHON, KyCOYHO-TMHEHHOH M APOOHO-TMHEHHON (GYHKLUIL. CPaBHEHMS 3HAYEHMH TPUTOHOMETPUYECKHX (DYHKIMH, PELICHHUS
HenpepriBHbIe 1 ieproandeckre QyHKIHH. TPUTOHOMETPUYECKUX YPaBHEHUH.
3.CpoiicTBa U rpadUKN CHHYyCa, KOCHHYCa, TAHTCHCAa M KOTaHTEHCA.
Ob6patnple pyHKINA U uX Tpaduku. OOpaTHEIE TPUTOHOMETPHUIECKHE
¢bysaxmun. [IpeobpazoBanus rpaduka GyHKITHH.
4.T'apmoHuueckue kojicbanus. [Ipuknannsie 3a1aun.
CamocTosiTeqbHAsA padoTa CTy/IeHTA
1.Penrenune 3amau

Tema 8. | Coaep:kaHue yueOHOro MaTepuaia 8 Onucanue u XapaKkTepUCTHKA Pa3IUYHBIX BUJIOB

MHOrorpaHHuKu H
KpyTJIble Tena
JIP-4,10,13,16, 17,
22, 25,28

Bepmmnbl, pebpa, rpann MHororpanHuka. Ilpmsma. Ilpsmas wu
nakaonuas npusMma. [IpaBunbnas npusma. [apamnenenunen. Kyo.
[Mupamuna. [IpaBunpHas mupamuga. YceueHHast mupamuaa (Jlexmus-
muanor). Terpasap. Cummerpun B KyOe, B MapaUleNeNUIEe, B
npusMe u nupamuzge. CeueHuss KyOa, NPU3MbI U MHPAMHIBI,
[IpencraBnenre o MpaBWIBHBEIX MHOTOTpaHHHMKaX (TeTpasipe, Kyoe,
OKTa3/pe, A0JeKalrape u ukocasape). LlunuHap u konyc. Y cedeHHBbIH
koHyc. OCHOBaHHE, BbICOTAa, OOKOBas IMOBEPXHOCTh, OOpasyrolias,
pa3BepTka. OceBble CEYeHHS U CEUEHHUS], MapauIeTIbHbIE OCHOBAHHUIO.
[ap u cdepa, ux ceuenns. KacarenbHas miockocTs K chepe. O6bem
n ero m3Mmepenwe. WuterpampHas ¢dopmyna oObema. DopMyiisl
obbrema Ky0a, TMPAMOYTOJBHOTO TapauleNenumeaa, IPU3MBI,
wwimHapa (IIpoGiemHas nekuus).

dopmynsl o0beMa THpamMHUIbl W KoHyca. DopMynbl IUIONIAnA
TTOBEPXHOCTEH mmiamHApa W Kouyca. Dopmynsl oObeMa Mmapa M

MHOTOTPAHHUKOB, TEPEYHCICHHEe WX DJJIEMEHTOB U CBOMWCTB.
Nzo0pakeHne MHOTOTPAaHHUKOB M BBIITOJHEHUE TMOCTPOCHUS Ha
H300paKEHUAX M MOJENSAX MHOTOIPAaHHUKOB. Bbluncnenue
JIMHEWHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX
KOHQHTYpalusX,  apryMEHTHPOBAaHHE  CBOMX  CYXKJICHHIA.
XapakTepucTHKa W  HM300paKEHHE CEUCHHS, BBIYHCICHHUE
miomaned nosepxHocTedl. IlocTpoeHne mnpocTedmnx cedeHun
Ky0Oa, mpu3Mbl, mupamunabl. [Ipumenenne GpakToB u cBeleHUN U3
miaHuMeTpud.  O3HakOMIIEHHE C BUIAMM CHUMMETpUH B
MpPOCTpaHCcTBE, (HOPMYIMPOBAHHE OIpPEIECNCHUH M CBOWCTB.
XapakTepucTHKa CAMMETPHH TEJ BPAIIEHUS] ¥ MHOTOI'PAaHHHUKOB.
IIpuMeHeHrEe CBOMCTB CHUMMETPUM IIpM  PELICHUU  3ajad.
Hcnonp3oBanne mpuOOpPETEHHBIX 3HAHMK A MCCIEJOBaHUS H
MOJICIMPOBAHMS HECIOXHBIX 3aj1ad. V300pakeHne OCHOBHBIX
MHOT'OTPAaHHHUKOB U BBIITOJIHEHUE PUCYHKOB
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IoIIAAH cepsl

o ycCJOBHAM 3aaad. O3HaKOMIICHUE C BUAAaMU TCJI BpalICHUA,

IIpakTH4yeckne 3aHATUA 12 (hopmynpoBaHue WX OIpeNeNeHn U CBOHCTB. DopMyInpoBaHUe
1.ITocTpoenne n300pakeHUii MHOTOTPaHHUKOB TEOpEM O CEYEHMH IIapa INIOCKOCTBIO U MJIOCKOCTH, KacaTeabHON
2.Pemienne 3aay Ha BBIUMCIEHHE IUIOUIael IMOBEPXHOCTEN H K chepe.
00bEMOB MHOTOT'PaHHUKOB. XapakTepucTrKa U U300pakeHue TeJ BpallleHHUs, UX Pa3BepTKH,
3.Beruncienue mioriaacii u 00beMOB TEJI BPaICHUS ceueHus. PenieHue 3a1ay Ha MOCTPOEHHUE CEUYEHUM, BBIYMCIIEHUE
CamocTosiTebHasg paéoTa CTyeHTa JJIVH, paccTosiHui, YIJIOB, IIOIAACH. IIpoBenenue
1.Pentenue 3amau A0Ka3aTCJIbHBIX PACCYXKIACHUN
npu peuieHuu 3ajad. [IpuMeHeHue CBOMCTB CHMMETPUM IpHU
pelmleHnH  3aJad  Ha  Tela  BpalICHWs,  KOMOHMHAIUIO
Ten.M300pakeHne OCHOBHBIX KPYIJIBIX TEJI W  BBITIOJIHEHHUE
pUCYHKa MO YCJIOBHUIO 3aJaud. PelleHuwe 3agauy Ha BBIYMCICHHE
IOMAAeH IUIOCKUX (PUTYp C NMPUMEHEHHEM COOTBETCTBYIOIIUX
dbopMynn W (akTOB U3 IUTAHUMETpUHU. M3ydyeHwe TeopeM o
BBIYHCICHAA OOBEMOB IMPOCTPAHCTBEHHBIX Tell, pelieHre 3aiad
Ha mnpuMeHeHne ¢GopMyJd BEIUHCICHHS O00BeMOB. U3ydeHne
hopmyi JUISL BBIUYUCIICHHUS mIonaaein MOBEPXHOCTEN
MHOTOTPaHHUKOB M Tel BpamieHus. O3HaKOMJIEHHE C METOAOM
BBIYHCIICHHS TUIOIIAIN MOBEpXHOCTH cdephl. Permenne 3amad Ha
BBIUMCIICHHE IO MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI
Tema 9. Hayana Copaepxxanne yueOHOr0 MaTepuaJia 8 O3HakoOMJIEHHE C TIOHSATHEM YHCJIOBOM IOCIEI0BaTENbHOCTH,
MatemMaTHyeckoro | CriocoObl 3ajaHWsi W CBOMCTBAa YHCIOBBIX TIOCIIENOBATEIHHOCTEH cocobaMu  ee  3aJaHWs, BBIYHCICHUSAMH €€  YJICHOB.
aHanusa (JrekumsA-BU3yamM3aIus). O3HaKOMIIEHHE C BBIYUCIIEHUEM CYMMBI OECKOHEYHOTO YHCIOBOTO
JIP-4,10,13,16, 17, | CymmupoBaHue MocjenoBarebHOCTe. beckoHeuHo yObIBaromias psAlla Ha MpUMEPE BBIYHCICHUS CYMMbI OSCKOHEYHO yOBIBAOIICH
22, 25,28 reoMeTpHYECKas IIporpeccusd U ee cymma. I[IoHATHE O TIPOM3BOIHOM TEOMETPUYECKON Iporpeccud. PemieHue 3agad Ha NPUMEHEHHE
(hyHKIINH, €€ TeOMETPHUYECKUH W (U3WYECKU CMBICI. YpaBHEHHE (hopMyIbl CyMMBI OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
KacatenbHOH K rpaduky ¢hyHkun. [Ipon3BogHbIE CyMMBI, pA3HOCTH, nporpeccud. O3HAaKOMJIEHME C  TOHSTHEM  TPOU3BOJHOM.
MpOM3BEIeHNs, YacTHbIE. [IpON3BOJHBIE OCHOBHBIX 3J€MEHTAPHBIX Uzyuenne wu  QopMmynupoBaHue €€  MEXaHHYECKOTO |
¢bysakmii. [IppuMeHeHrne TPOU3BOAHON K HUCCIIEOBAHUIO (PYHKIUN W FEOMETPUYECKOTO CMBbICIA, HM3YYEHUE AQIFOPUTMa BBIYUCICHUS
noctpoeHnto  rpadukoB  (Jlexkius-pusyanusarus).  [Ipumepsr MIPOM3BOJAHON HA MPHUMEPE BBIYMCIEHUS MTHOBEHHOM CKOPOCTH U
WCIIONB30BAHUSI MPOW3BOMHOM ISl  HAXOXKJIEHUS  HAMTy4IIero yrII0BOr0 K03((HUIMeHTa KacaTeIbHO.
pemieHrs B TPUKIAAHBIX 3adadax. Bropas mnpoumsBomHas, ee CocraBieHue ypaBHEHHUS KacaTelbHON B 00IIeM BHJE. YCBOEHHE
reoMeTpryYecKiid 1 pu3ndeckuil cMbici. HaxoxxaeHne ckopocTu JUist MpaByII QG hepeHIupOoBaHUS, Ta0JIAIIBI MIPOU3BOJAHBIX
nporiecca, 3aJJaHHOro (POPMYJIOH U rpaduKOM. JJIEMEHTapHBIX QYHKIWA, TpruMeHenne it quddepeHnupopanus
IIpakTHYecKue 3aHATHUS 12 (yHKIME, CcoCTaBiCHHMS YypaBHEHHMsS KacareibHOH. M3yueHue

1.YuncmoBast moclieIoBaTeIbHOCTh, CIIOCOOBI €€ 3a/IaHHsI, BRIYHCIICHUS
YIEHOB  IocienoBaTeNbHOCTU. [Ipenen  mociieoBaTeNbHOCTH.
BeckoHeuyHO yOBIBaIOIIasi TEOMETPUUESCKAs IIPOTPECCHL.

2.IlpousBosiHas: MEXaHWYECKHH W TEOMETPHUYCCKHH  CMBICT

TEOpEeM O CBS3M CBOWCTB (YHKOMM M  I[POM3BOJHOM,
dopmynupoBka ux. [IpoBeneHHE ¢ MMOMOIIBIO MPOU3BOIHON
HcclieIoBanusT (YHKIMH, 3aJaHHON (opMyIoil. YcraHOoBiIeHUE
CBSI3M CBOMCTB (YHKOMM M NPOM3BOAHON MO MX TIpaduKam.
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MPOU3BOJHOH (KOJIIOKBUYM).

3.YpaBHenne KacaTenbHOW B oOmem Buzae. [IpaBmma u gopmysst
muddepeHIMpoBaHus, TaOMUIa MPOM3BOAHBIX  3JEMEHTapHBIX
¢ynkumii. MccnenoBanne (QYHKUMH C TOMOLIBIO TPOHU3BOJHOM.
Haxoxnenne  HawOOJBIOIETO0,  HAMMEHBINIETO  3HAYCHWS |
IKCTpPEeMaNbHBIX 3HaUeHUH (pyHKITNN (MO3roBO# MTYpM).

CamocTosiTeqbHAsA padoTa CTY/IeHTA

1.Pemenne 3agau

ITpuMeHeHNEe TPOU3BOAHOM IS pPEIICHUs 3a/a4 Ha HaXOXKICHUE
HAWOOIBIIETO, HAWUMCHBIIETO 3HAYCHHWs M Ha HaXOXJICHUE
IKCTpEMyMa.

Tema 10. UnTerpan | CogepxaHue y4ed0HOro MaTepuaia 8 OzHakoMJIGHWE C TIOHSITHEM WHTerpaja W TepBOOOpa3HOM.
U ero npuMeHenue | [IpuMmeHeHne onpeneIeHHOro HHTerpaia s HaX oK ICHHS W3yuenne mnpaBuia BBIYUCICHUS TIEPBOOOPA3HONH W TEOPEMBI
JIP-4,10,13,16, 17, | muomaau kpuBoiuHe#HO# Tpameimn. @Dopmyma Hprotona— Herorona — JleiiOHuna. Penenue 3a1au Ha CBsI3b IepBOOOPA3HOM
22, 25,28 JleitOnuna. I[lpumepbl npuMeHeHWs UWHTErpada B (U3HKE U U €¢ INPOU3BOJHOWM, BBIYUCICHUE IMEPBOOOPA3HON I JAHHOU

TeOMETPHHU ¢byakmun. Pemenwe 3amad Ha TpUMEHEHHE WHTETpaia s

IIpakTHYecKHne 3aHATHUSI 12 BBIYHCIICHUA (bml/lqecmdx BEJIMYMH U TIJIONIAIeH

1.UHTerpan u nepBoodpasHasi.

2.Teopema Hetorona—IJleiOnuna.

3.IlpumeHeHne WHTETpana K BBIYUCICHUIO (DU3MUYECKUX BEIUYHH U

IomiaeH (KOJUIOKBUYM).

CamocTosiTeJbHAsA padoTa CTy/IeHTa

1.Pemenue 3amau

2.IloaroroButh coobmieHue mo teme «V3 MCTOpPUU WHTETPAITHLHOTO

VCUYHCIICHUS»
Tema 11. Copaepxxanne yueOHOr0 MaTepuaJia 8 N3ydeHne KilacCHYeCKOro ONpezesieHHs] BEepOSTHOCTH, CBOWCTB
OnemenTebl Teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKCHHE W YMHOXKCHHE BEPOSTHOCTH, TEOPEMEI O CYMME BEPOSTHOCTEM.
BEPOATHOCTEH U BepostHocterd (IIpobGnemuas mexmust). llpencraBneHune maHHBIX PaccMoTpenne mpumepoB BBIUMCIECHUS BeposiTHOCTEH. Pernenuve
MaTeMaTHYECKON (Tabaupl, quarpaMmel, rpagukn) (Jlekius auaor) 3aJad Ha BBIUUCIICHHE BeposTHOCTEH coOblTuil. O3HaKOMIIEHUE C
CTAaTUCTHUKHU HpaKaneCKne 3AHATUA 12 MMpEeACTaBJICHUEM YUCIIOBBIX NaHHBIX U UX XaPaKTCPUCTUKAMMU.
JIP-4,10,13,16, 17, | 1.Kiaccuueckoe ornpesieNieHne BEPOATHOCTH, CBOIICTBA Pemenne npakTudeckux 3aja4d Ha 00padOTKY YHCIIOBBIX JTaHHBIX,
22, 25,28 BEPOSITHOCTEN, TEOpEMa O CyMME BEPOSITHOCTEH. BBIMHMCJIEHUE UX XapaKTEPUCTHUK

2.Beraucnenne BepositHocTed. Ilpukmamaeie 3amaum  (Mo3roBoit

HITYPM).

3.IlpencrasieHre YUCIOBBIX JaHHBIX. [IpukianHbie 3aqa4n.

CamocTosiTeJbHAs padoTa CTY/IEHTA

1.Pemenue 3amay.

2.IToaroroBka mpe3eHTanuu mo teme «l3 UCTOpur BO3HHKHOBEHUS

TEOPUHU BEPOSITHOCTEID
Tema 12. Copaepxanne yueOHOr0 MaTepHaJia 8 O3HakOMIIEHHE C MPOCTEMIIMMH CBEACHUSAMH O KOPHSX
YpaBHeHUs U YpaBHeHus u CHCTEMBI ypaBHEHUH. PannonansHele, anreOpandecKux  ypaBHEHWH,  TIOHATHSAMH  WCCIICIOBAHUS
HEpaBEHCTBA WppalMoHaJbHbIE,  TIOKAa3aTelIbHBIE W TPUTOHOMETPUYECKHE ypaBHEHWIl W CHCTeM YypaBHeHW. M3ydeHwme Tteopuu
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JIP-4,10,13,16, 17,
22, 25,28

ypaBHeHUs U cuctembl (JIeknus-nuanor).

PaBHOCHIIBHOCTB YpaBHEHUH, HEPABEHCTB, CUCTEM.

OCHOBHBIC TpPUEMBl WX pelIcHUs (Pa3loKCHUE Ha MHOXKHUTEIH,
BBEJICHUC HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, TPAQUUECKUN METO).

HepasenctBa. ParmonanpHbIe, HppalliOHAIBHBIE, TOKA3aTEIbHBIE H
mpueoHomempudeckue HepaBeHCTBa. (OCHOBHBIE TIPUEMBI  UX
peutenus ([IpoGremuas nekiws).

UcnonszoBanme cBOMCTB W TpadukoB (PYHKIWNA TIPH pemICHUR
YpaBHEHHWH W HepaBeHCTB. Meron wuHTepBalioB. M300pakeHme Ha
KOOPJIMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUWIA YpaBHCHUH U
HEPABCHCTB C ABYM: IICPEMCHHBIMU U UX CUCTEM.

[Ipumenenne MaTEeMaTHYeCKUX  METOJOB UL PeUIeHHs
COJIEPIKATENILHBIX 3a/1a4 M3 Pa3IMYHBIX 00JACTe HAYKH U NPAKTHKH
(MexIus-BU3yanu3aIus).

WuTepriperanus pe3ynprara, y4eT peadbHbIX OTPaHHISHHH.

IIpakTHyeckne 3aHATUSA

12

1.Kopuu ypaBHenuii. PaBHOCUIBEHOCTD YpaBHEHUH.
2.IIpeoOpa3oBanue ypaBHCHHUH.

3.OCHOBHBIE IPUEMBI PEILICHUS ypaBHEHUH. PemieHue cuctem
ypaBHEHUH (KOJUIOKBUYM).

4.Vcnonp3oBaHre CBOUCTB U rpadukoB QPyHKIHIA JJIsI peIieHHs
YpaBHEHHUH 1 HEPABEHCTB

CamocTrosiTeqbHAs padoTa CTY/ICHTA

1.Pertenue 3agau
2. IlonroroBka pedepara 1o 3aJaHHbIM TeMaM
3.IToaroToBka K 9K3aMeHy

PaBHOCHUIIBHOCTM YpaBHEHUH M €€ TpuMeHeHus. IloBTopeHue
3aMACH  pelIeHWs]  CTAaHAApPTHBIX  ypaBHEHWIA,  IPHEMOB
npeoOpa3oBaHysl YpaBHEHMH MJIsl CBENEHHs K CTaHAapTHOMY
ypaBHeHUIo. PemeHue  panMoOHaNbHBIX, HMPPALUOHATIBHBIX,
[MOKA3aTeNbHBIX W TPUTOHOMETPHUYECKHX YPaBHEHHHA W CHUCTEM.
Hcnons3oBanne cBOWCTB u TpaduKoB (YHKIUH A pEIIeHUs
ypaBHeHuil. [loBTOpeHNE OCHOBHBIX MPHEMOB PEUICHUS CUCTEM.
Pewienne  ypaBHEHMH ¢  TNIpUMEHEHHEM BCEX  IPUEMOB
(paznoxeHus

Ha MHOXXWTENIH, BBEJIEHUS HOBBIX HEWM3BECTHBIX, IOJICTAHOBKH,
rpaguueckoro Meroia). PemieHwe cucteM ypaBHEHHH ¢
MIPUMEHEHUEM Pa3IIUIHBIX CIIOCOOOB.

O3HakoMJIEHHE € OOIIMMH BOINPOCAMHU PEIICHHS HEPaBEHCTB U
UCIIOJIb30BaHUE CBOWCTB U TpaguKoB (PYHKIMH MpH pelicHHN
HEpaBeHCTB. PelieHne HEPaBEeHCTB W CHUCTEM HEPaBEHCTB C
MIPUMEHEHUEM Pa3IIUIHBIX CIIOCOOOB.

HpI/IMeHCHI/IC MaTEMATUYCCKUX METOA0B JUISL PECHICHUA
cCoJepKaTeNbHBIX 3aJad W3 pa3NUuHBIX oOjacTeil Hayku u
pakTHKU. MHTepIpeTHpoBaHue pe3yIbTaTOB C YIETOM pealbHBIX
OTpaHUYECHUHN

Koncynpranuu

12

DK3aMeH

Bcero

210




3. YcaoBus peajquszanuu 001eodpa3oBareibHOM Y4eOHOM TMCHMIIINHBI

3.1. Tpe6oBaHus K MaTepUAIbLHO-TEXHUYECKOMY 00ecrieyeHHI0

Ne HawumeHnoBanue o0opy-
/T JTOBaHHBIX y4EOHBIX ay-
N . [lepeuens MaTepuabHOTO OCHAILEHUSI, 000PYIOBaHUS U
JTUTOPUH, ayTUTOPUIL JUTs
. TEXHUYECKUX CPEJICTB OOYUCHHUSI

NPaKTHYCCKUX 3aHSATHH,

J1ab0opaTOpUid, MACTEPCKUX

1. Mamepuanvhioe ochaujenue, KOMRLIOMEPHOE U UHMEPAKMUBHOE

Kabuner wMareMaTWkn
CTAaTUCTUKU

u

obopydosanue:

- KommbroTep - 1

- MOV -1

- IIpoekrop - 1

- WnTepakTuBHas mocka - 1

- Tapte1-20 (1 MecTHBIC)

- Cron yuurens-1

- KommeroTep -1

- IIpunrep-1

- Hlkad 6onpmoif -1

- Hlkad co crexiom -2

- Crennaxu-2

- Crynps-20

- Cryn yuurens - 1

- Tymb6a -1

- Xamro3u -2

- MarauTtHO-MapkepHas Jocka -3

- JuBan -1

- Jlocka st 00bsABICHUIH-1

Pabouee mecTo mpenogaBaresnst CHaOKEHO BBIXOJIOM B

KOPIOPAaTHBHYIO ceTh U VIHTepHeT, nMeeTcss KOHTEHTHAs

¢bubTpanys.

IIpoepammnoe obecneuenue

- Eclipse java luna SR1 win32

- 7-Zip

- 1C: IIpeanpusitue. KoMmiekT 1Jis BBICIINX U CPETHUX YIEOHBIX
3aBenenuii (1C — 8985755)

- Mozilla Firefox

- Adobe Flash Player ActiveX

- Adobe Flash Player Plugin

- Adobe Reader

- ESET Endpoint Antivirus

- Microsoft™ Windows® 7 (DreamSpark Premium Electronic
Software Delivery id700549166)

- Windows® Internet Explorer® 11 (DreamSpark Premium
Electronic Software Delivery id700549166)

- Microsoft™ Office®

- KommonenTst Windows Live

- Xampp

- IrfanView

-Java 7

- Google Chrome

- «["apaHT aspo»

- Koncynprantllnroc




16

2. bubnmuoreka Komnvromeproe u unmepaxmueroe obopyoosarue:
YuranbHeli 3a7 APM oOubnmorekapeit - 7, APM nans uurareneir - 3, mpuHTEp -
2,ckamep - 1

Mamepuanvroe ocnawerue:

Cremnax - 97, kadenapa - 3,BBICTABOYHBIN CTEIAXK - 7, KATATOXKHBIN
mkap - 4, paboume crombl, CTydabsa. Karamoxnas cucremMa
OnOMoTeKN - AN OOydYeHHS CTYAEHTOB YMEHHIO MOJB30BATHCS
CHUCTEMOW TIOMCKa JHUTEpaTypbl (KapTouyHas © 3JICKTPOHHAs)
KoanuectBo mocamounsix mect: 102

3.2. UndopmanuonHoe odecnieyeHne o0yueHust

IlepeyeHb OCHOBHOM M JONOJHUTEIBHOI y4eOHOI JUTEepaTypbl, HEOOXOAUMO /JJI51 OCBOEHUS
001e00pa3oBaTeJIbHOM Y4eOHOM TUCIUILIHHBI

OcnosHnas tumepamypa:

1. baBpun, .. Maremaruka: yueOHuk u npaktukym ans CIIO / U. U. baBpun. — 2-e u3fm.,
nepepab. m gom. — M.: HOpaiir, 2017. — 616 c. —Pexum pocryma : https://biblio-
online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFADIE

2. lopodeena, A. B. Marematuka: yaeonuk s CI1O / A. B. JlopodeeBa. — 3-e uzn., nepepad. u
non. — M.: FOpaiit, 2017. — 400 ¢.— Pexum moctyma: Www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-B4C37ED1E97F.

3. Matemaruka: aiarebpa M Hayajga MaTeMaTHYeCKOro aHajau3a, reoMerpus. Anredpa v Havaia
MaTtematudeckoro ananmsa. 10-11 kmaccer: yue6. st o0meoOpa3oBaT. opranu3anuii; 0a30BbIA U
yray6n. yposuu / HI.A.Anmumos,JO.M.Konmsaruu,M.B. TxauéBa u ngp. - 3-e u3n. - M.:
IIpocemenue, 2017. - 463 c. : uin.

4. MaremaTuka: aiarebpa M Hayala MaTeMaTHYeCKOro aHanusa, reomerpus. I'eomerpus. 10-11
kiacesl [Tekcr] : yueO.mia obuieoOpa3zoBaT.opraHu3annid, 0a30BbI U YIIIYOJNEHHBIH YpOBHU /
JI.C.AtanacsH, B.®. byry3oB u ap. - 3-e uza. - M. : IIpocemienue, 2016. - 255¢. : ni.

5. [NaBmrouenxo, FO.B. MaremaTuka : yueoHuk u npaktukym 1uist CI1O / FO.B. [1aBmrouenko, H. I11.
Xaccan; noxg o6ur. pen. FO.B. ITaBmtouenko. — 4-e uzn., nepepad. u gon. — M.: FOpaiir, 2017. —
238 c¢— Pexum goctyma :  www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676.

Lononnumenvuas aumepamypa:

1. boromonos, H.B. Maremaruka: yueOnuk mist CI1O / H.B. boromonos, I1.1. Camoiinenko. — 5-¢
u3zd., nepepad. u gon. — M.: IOpaiit, 2017. — 396 c.— Pexum npocryma : www.biblio-
online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.

2. HopodeeBa, A.B. Maremaruka. COopHUK 3amad: ydeO.-mpakt. mocobue mia CIIO / A.B.
HopodeeBa. — 2-e u3a. — M.: FOpaiit, 2017. — 176 c.— Pexum noctyna : https://biblio-
online.ru/viewer/F0561609-26 AD-401A-A2FA-7222FCECB71C

3. Kpemep, H.III. Marematuka ans komnemxkeit: yaedHoe nocooue mist CI1IO / H.I. Kpemep, O.T'.
Koncrantuaosa, M.H. ®punman; nmox pea. H. 111, Kpemepa. — 10-e u3a., mepepad. u gon. — M.:
IOpaiit, 2018. — 346 c.— Pexum nocryna: https://biblio-online.ru/viewer/D1C3E5CB-6347-
41C1-B161-94782774D897

4.Cenpix, M.}O. Maremaruka: y4yeOnuk u mnpaktukym mias CIIO / U. 1O. Cenwix, O. b.
I'pebGenmukos, A. 1O. [lleBeneB. — M.: IOpaiit, 2017. — 443 c.— Pexxum noctyna : https://biblio-
online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

5. lllumayes, B.C. Marematuka: yue6Huk u npaktukym s CI1O / B. C. lunaues; nox pexn. A.H.
TuxonoBa. — 8-e u3a., nepepad. u non. — M.: FOpaiit, 2017. — 447 c.— Pexum nocryma:
www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.



http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
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Ilepeyenb pecypcoB HMH(OPMANUOHHO-TEJEKOMMYHMKANMOHHON cetn  «MHTepHeT,
HEeO0XO0AUMBIX /1JIs1 0CBOCHHS Y4eOHOM JUCIUIJIMHBI

Jliss  BBIMIONIHEHUST 3aJlaHui, TPEAYCMOTPEHHBIX pabodeld MporpaMMoON HCIOIb3YIOTCS

pexomeHioBaHHble HTEpHET-CcaiiThl, DbC.
DJIeKTPOHHBbIE 00pPa30BaTe/IbHbIE PeCypPChl

1. eLIBRARY.RU: Hayunas osnexTpoHHas OubOmmoTeka [DneKTpoHHBIA pecypc]. — Pexum
noctyna: http://elibrary.ru
2. DBC FOPAUT - Pexum nocryna: https: //biblio-online.ru
3. NudopmaiimoHHblii HCTOpUYECKU pecypc // [DnekTponnsiii pecypc]: http://www.histrf.ru/.
4. TlopTan BCeMUPHOM M OTEUEeCTBEHHOM MCcTOpUH // [ DnekTpoHHbIid pecypc]: http://istorya.ru/
5. Enunas komteknust udpoBBIX 00pa3oBaTeIbHBIX PECYPCOB // [ DNEKTPOHHBIN pecypc]:
http://www.school-collection.edu.ru/

4. KoHTpOJIb M OLIeHKA Pe3yJIbTATOB OCBOEHHS 00111e00pa30BaTe/IbHOI y4eOH oIl
AMCHHUTLTAHBI
KoHTposib 1 o1ieHKa pe3ynbTaTOB OCBOCHHMS 00IIe00pa30BaTeIbHON yueOHON AUCIUILUIMHBI

OCYHICCTBIIACTCH IMPECIIOAABATEIICM B ITPOLECCE ITPOBCACHUS ITPAKTHUICCKUX SaHHTHﬁ, TECCTUPOBAHUAA,
a TaK)XC BBIIIOJIHCHU A O6yT~IaIOHII/IMI/IC$I HHIUBHUAYAJIbHBIX 3aI[aHI/II\/JI, IIPOCKTOB, HCCHGI{OBaHI/Iﬁ.

@DopMBbI U METOIBI KOHTPOJISI
U OIIEHKH Pe3yJibTATOB
00yueHust

Pe3yabTaThl 00yuenus
(ocBOCHHBbIE YMEHHS, YCBOCHHbIE 3HAHMS)

JAUYHOCHIHBIX: AHanu3 penieHus 3a1ad.
- chOPMHPOBAaHHOCTH  MpEACTAaBIEHMA 0  Mmarematuke  Kak | KoHTpombHas pabora
VHHUBEPCAIBHOM SI3bIKE HAYKH, CpPEACTBE MOACTHPOBAHUS SBICHUHA W
MPOIIECCOB, HJIESX M METOIaX MAaTEeMaTHKH;

- TOHMMaHHE 3HAYMMOCTH MAaTEMaTHKH sl Hay4YHO-TEXHHYECKOTO
nporpecca, cOPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH
00I1e4eTIOBEYeCKO KyJIbTYphl Yepe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHS
MaTEeMaTHKH, SBOJIIOLIMEH MaTeMaTHYECKUX UICH;

- pasBuTHE JIOTHYECKOTO MBILIICHNUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHHSI, AITOPUTMHUYECKON KYJITYPBI, KpUTHYHOCTH MBIIUICHHS Ha
YpOBHE, HE00X0AUMOM AJsl Oyayiiel npodecCHOHaIbHON AEATENbHOCTH,
JUTS IPOJIOJDKEHHST 00pa30BaHMs M caMO0OOPa30BaHMS;

- OBJaJIcHHE MaTeMaTHYeCKUMHU 3HaHUSIMU u YMEHUSIMH,
HEOOXOIUMBIMM B TIOBCEIHEBHOH JKM3HH, M1 OCBOCHHMS CMEXHBIX
€CTECTBEHHO-HAYYHBIX IUCHMIUIMH M AMCLUUIUIMH NPOQECCHOHAIBHOTO
UKJA, JUI TOJydeHHs OO0pa3oBaHUS B O0JIACTAX, HE TPEOYIOIUX
yr1yOJeHHOW MaTeMaTHYeCKOH MOIrOTOBKY;

- TOTOBHOCTb M CIIOCOOHOCTH K OO0pa3oBaHMIO, B TOM 4YHCIE
caMoO0Opa30BaHMIO, Ha TIPOTSHKCHWH BCEH JKU3HH, CO3HATENILHOE
OTHOLICHHWE K HENPEephIBHOMY O0pa30BaHUIO KaK YCIOBHUIO YCIEIIHON
npodeccHoHaIBHON 1 0OIIECTBEHHOW AEATENBHOCTH;

- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSATEILHOW TBOPUYECKOW U
OTBETCTBEHHOH N1 TETILHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHOH paloTe, COTPYIHHYECTBY CO
CBEpCTHHKaMH B 00pa30oBaTelbHOM, OOIECTBEHHO IIOJIE3HOW, Yy4eOHO-
UCCIIEIOBATENBCKOM, IPOEKTHOM U JPYTUX BUAAX JEATEIBHOCTY;

- OTHOIIEHHE K MPOQecCHOHAIBHOU AEATENBHOCTH KaK BO3MOXKHOCTH
y4acTHsi B PpEUICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
0O0IIeHAIIMOHAILHBIX MPOOJIEM;

OK3aMeH.

MemanpeomemHvix: AHanu3 penieHus 3aaad.
- yYMEHHE CaMOCTOATENbHO ONpeAessTh uein JestensHocTd U | KoHTponbHas pabora.
COCTABJIATh IUIAHBI JEATEIHOCTH; CAaMOCTOSITEIIFHO OCYIIECTBIISTS,
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KOHTPOJIUPOBAaTh M KOPPEKTHUPOBATh IESATEIBHOCTB; HCIIOJIB30BAaTh BCE
BO3MOJKHBIE pECYpChl U1 JOCTW)KCHHS IIOCTAaBICHHBIX LEIEH W
peanu3anyy IJIaHOB JCATENbHOCTH; BHIOMPATh yCIEIIHBIE CTPAaTeTHH B
Pa3IMYHBIX CUTYalMsIX;

- YMEHHE NPOAYKTHUBHO OOLIATHCS M B3aMMOJEHCTBOBATH B IIpOLECCE
COBMECTHOM [N€ATENIbHOCTH, YYUTBIBATh MO3UIMM JPYIMX YYaCTHHKOB
JesITeIbHOCTH, 3PPEKTHBHO pa3pelaTb KOHPIUKTHI;

- BJIAZICHUC HaBBIKAMH II03HABATEIbHOH, y4eOHO-HCCIIEAOBATEIBCKON U
NPOCKTHOM  NEeSATeTbHOCTH,  HaBBIKAMHM  paspeuieHus  npoOliem;
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB
pEIICHUsT TPaKTUYECKHX 3anad, IPHMEHEHWIO pa3JINdHBIX METOIOB
MTO3HAHMS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOH HH(pOPMalUOHHO-
MTO3HABATEIILHOW NEATENBHOCTH, BKIIOYas YMEHHME OPHEHTHPOBATHCS B
pasn4HBIX MCTOYHMKAX HHGOpPMALUHM, KPUTUYECKH OLECHHMBAaTh U
WUHTEPIPETUPOBaTh  MHPOPMALIMIO, TOJy4YaeMyl0 M3  pa3IMYHbIX
HCTOYHUKOB;

- BJAJEHUE S3BIKOBBIMHM CPEICTBAMHU: YMEHHE SCHO, JOTMYHO U TOYHO
U3JaraTh CBOIO TOYKY 3pEHHs, HCIIONb30BAaTh aJCKBAaTHBIEC S3BIKOBBIC
CpEeJICTBA;

- BJIQZICHUE HAaBBIKAMHU II03HABATEILHONW pEQIIEKCUH KaK OCO3HAHUS
COBEpUIAeMbIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHUI, I'paHUI] CBOETO 3HAHMA W HE3HAHMS, HOBBIX IO3HABATEIHHBIX
3a/1a4 U CPEICTB JUISl HX TOCTHKECHHUS,

- [EeJNeyCTpEMJIEHHOCTh B  TIOMCKax W  MPHUHATHU  pELIeHHH,
c000pa3UTEeNbHOCTE W HMHTYWIMSI, Pa3sBUTOCTh IPOCTPAHCTBEHHBIX
NPEICTABICHUH; CIIOCOOHOCTh BOCIPHUHHMMATh KpPacoTy M TapMOHHMIO
MUDA;

OK3aMeH.

HpeOMemHbIX:

- cOpPMUPOBAHHOCTh TIPEACTABICHUA O MaTeMaTHKe KaK 4YacTH
MUPOBOH KYJIBTYphl U MECTC MAaTEMaTHKH B COBPEMEHHOM IUBHIIU3AIINH,
croco0ax oOmucaHus SBJACHUN peajbHOr0 MHpa Ha MaTeMaTUYECKOM
SI3BIKE;

- cOpPMUPOBAHHOCTH MPE/CTABICHUI O MATEMATHYCCKUX TIOHITUAX KaK
BaXXHEHUIINX MaTeMaTHYECKHX MOACIAX, IIO3BOJAKOINUX OIIMCAaTh U
W3y4yaTh pPa3HbIe MPOIECChl W SIBICHUH; MOHUMAaHHUE BO3MOXKHOCTH W
AKCUOMETPHUUECKOTO TIOCTPOCHHS MATEMATHUECKUX TCOPHIA;

- BJAJICHUE METOJAaMHM JI0KA3aTEJbCTB U aJITOPUTMOB PELICHHS, YMECHUC
WX TIPUMEHSTh, POBOJIUTH JJOKA3aTENIbHBIC PACCY)KJCHHUS B XOJIE PEIICHHS
3a1a4;

- BJIaJ€HHUC CTaHAAaPTHbBIMM MpHUEMaMH PCUHICHHUA paluOHaJIbHBIX U
UPPAIMOHANBHBIX, ITOKA3aTEeNIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHU! ¥ HEPAaBEHCTB, WX CHUCTEM; HCIIOJIIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IIpOrpaMm, B TOM YHMCJIC IJId IIOHMCKa ITYTU PEIICHUA U
WJUTIOCTPALIMHU PEIICHUS YIIPABICHUH 1 HEPABCHCTB;

- c(hOpPMHUPOBAHHOCTh MPEJACTABICHUH 00 OCHOBHBIX  IOHSTHSIX
MATEMATUYCCKOIO aHallm3a HW HuX CBOﬁCTBaX, BJIaACHUE YMCHHEM
XapaKTepU30BaTh MOBEJACHUE (YHKIMH, HCIOIB30BAHUE IOJYUCHHBIX
3HAHWU JIUTS OTIMCAHUS M aHAIIN3a PEATbHBIX 3aBUCHMOCTEH ;

- BJIaJ€HHUC OCHOBHBIMH IOHATUAMU O IUIOCKUX M IMPOCTPAHCTBECHHBLIX
reoMeTpruecKiX (PUTypax, MX OCHOBHBIX CBOHCTBAX; COPMHUPOBAHHOCTh
YMEHHSI PAaCIIO3HABATh TEOMETPHUYECKUE (PUTYPHI Ha YepTexax, MOJIENIX U
B p€albHOM MHUPE; NPHUMCEHCHHUE HW3YUCHHBIX CBOMWCTB TCOMETPHUUICCKUX
buryp u ¢dopMmyn Ui pelieHHs TeOMETPHUESCKHX 3a7ad W 3aaad C
MPAKTUYECKUM COJICPKAHUEM;

- c(hOpPMHUPOBAHHOCTh TMPEJICTABICHUH O TIPOIeccax W  SBICHUSX,

AHanu3 pemieHus 3ajiad,
YCTHBIN OIpoC.

KonrponbHas pabora.

OK3aMeH
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MMEIOIINX BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX
B pEAIbHOM MHpE, OCHOBHBIX TIOHATHSAX DJEMEHTApHOH TEOpUH
BEpOSATHOCTEH; YMEHHE HAaXOJIUTh U OLEHUBAThb BEPOATHOCTH
HACTYIJICHUSI COOBITHA B MPOCTEHIIMX TNPAKTHYECKHX CHTyalUsiX H
OCHOBHBIE XapaKTEPUCTUKHU CITydaifHBIX BETNYHH;

- BJAJEHHWE HABBIKAMH WCIIONB30BAHMASA TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM MU pelIeHUH 334a4.




