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1 MACHOPT ITPOT'PAMMBI YUEBHOM JUCIUATLIAHBI
0/15.04 MATEMATHKA

Copnep:xanue nmporpaMMmbl « MaTemMaTHKa» HalPaBJIEHO HA JOCTUKEHHUE CIEAYIOUINX LeJIeil:

. oOecrieueHre CHOPMUPOBAHHOCTH TPEJACTABICHUNH O COIHUANBHBIX, KYJIbTYpHBIX H
HUCTOPHUYECKUX (PaKTOpax CTAHOBJICHHUS MAaTEMATHKH;

. obecrnieueHre cHPOPMUPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMHYECKOTO W MaTEMaTHYE€CKOTrO
MBIIJICHHSI,

. obecrnieueHre cOPMUPOBAHHOCTH YMEHUI MPUMEHSTH MOTYYCHHbIC 3HAHUS MPU PEIICHUH
pa3IUYHBIX 3a/1a4;

. obOecrieueHre  CHOPMUPOBAHHOCTH  MPEACTaBICHHM O MaTeMaTHKe KakK  4YacTH

00IIeYeIOBEUECKON KYJIBTYPhl, YHHBEPCAIBHOM SI3BIKC HAYKH, ITO3BOJISIFONIEM OIMCHIBATh U
U3y4aTh PeaJIbHBIC TIPOIIECCHI U SBJICHUS.

B mporpammy BKIIFOUEHO COACpKAHWE, HANpaBIICHHOC Ha (HOPMHPOBAHHWE Y CTYICHTOB
KOMITETeHITNH, HeoOXx0auMbIX 11 KauecTBeHHOTro ocBoeHus [ITICC3 (ITTTKPC) na 6a3e 0CHOBHOTO
o01ero 06pa3oBaHusl C MOJIYYSHUEM CPEIHETO 00IIET0 00pa30BaHuUs.

[IporpaMMa MOXET HCHONB30BATHCS IPYTUMH MPodecCHOHATBHBIME 00pa30BaTeNbHBIMU
OpraHU3aIMsIMU, PEATU3YIOMUMHA 00pa30BaTEIbHYIO TIPOrpaMMy CPEIHETO OOIIEro 00pa3oBaHUs B
npenenax ocsoenus [IIICC3 (IITTKPC) na 6a3e ocHOBHOTO 00111er0 00pa3oBaHMUsL.

1.1 O0masi XxapakTepucTHKA Y4eOHOi TMCUMILTHHBI

MaremaTrka sBisieTcd (QyHIAMEHTaJIbHOW 00I11e00pa30BaTENIbHOW AUCHUIUIMHON €O
CIIO)KUBIIMMCST ~ YCTOWYMBBIM  COJCpXaHMEM M OOMUMH TpeOOBaHUSMH K TOATOTOBKE
00y4aronuxcs.

[Ipu ocBoenun cnenuansHocTH 38.02.03 OmnepannoHHas AESTEIBHOCTh B JIOTUCTUKE
HSKOHOMHYECKOro Npoduis npodeccHoHalbHOro o0pa3zoBaHMs «MaTeMaTuKay H3y4yaeTcs Kak
npodwibHas ydeOHas TUCIHUIUIMHA, YIUTHIBAIOMIAS CIICIU(PUKY OCBANBAEMBIX CIICITUAIEHOCTEH.

B paboueit mporpamme o061meoOpa3zoBaTenbHON y4eOHOM MUCHUIUIMHBI «MaTemaThkay
y4eOHBII MaTepuajq NpEeACTaBIeH B (QOopMEe UEpeAyIOUIErocss pPa3BEPTHIBAHUS OCHOBHBIX
coJepkaTelbHbIX JHMHUN  (aJreOpandyeckod, TeOopeTHKO-(QYyHKIMOHAIBHOW, YypaBHEHHH U
HEpAaBEHCTB, T'€OMETPUYECKOM, CTOXAaCTHUYECKOH), 4YTO TMO3BOJSET TMOKO HCIOJIB30BaTh MX
PacCIoJIOKEHUE U B3aUMOCBSI3b.

OO61ue neny n3y4eHnus MaTeMaTHKU TPAJUIIMOHHO PEan3yIOTCs B YETHIPEX HAPaBICHUSX:

1) oOmee npencraBiaeHue 00 HIESX U METOJIaX MAaTEeMaTHKY;

2) MHTEJUIEKTYaJbHOE Pa3BUTHE;

3) oBiazgeHHe HEOOXOUMBIMU KOHKPETHBIMU 3HAHUSIMH U YMEHUSMU;
4) BocmMTaTeIbHOE BO3CICTBHE.

N3ydenne mareMaTHKH Kak MpopuiIbHOM 00meo0pa3oBaTeNbHON y4eOHON AMCIUIUIUHBI,
YUUTHIBAIONIEH criennuKy ocBamBaeMoil cryaeHTamu crnenuanbHocTd 38.02.03 OmnepannonHas
NeSITebHOCTD B JIOTUCTHKE, 00€CIIeUnBACTCSL:

BBIOOPOM PA3IMYHBIX MOJXOJ0B K BBEJICHHUIO OCHOBHBIX ITOHSITHI;

(bopMHUpOBaHHEM CUCTEMbI YUEOHBIX 3aJaHMi, oOecneunBaroOmUX 3PPEKTUBHOE OCYIIECTBICHUE
BBIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

o0oraieHleM CIeKTpa CTWIeH y4yeOHOH NeATeNbHOCTH 3a CYET COIVIACOBAHUS C BEAYIIMMHU
JeSITeTbHOCTHBIMH XapaKTePUCTHKAMU BRIOPaHHOW CTIEIMAIBHOCTH.

[TpoduibHas cocTaBisionas OTpakaeTcsi B TPeOOBAHUAX K IMOATOTOBKE OOYyYarOLIUXCS B
YacTH:

* oOmel cucTembl 3HaHUIl: coJepaTeibHble MPUMEPbl HCIOJIB30BAaHUS MaTeMaTHUECKUX

UJCH U METOJIOB B PO ECCHOHATBHON JACSITEITLHOCTH;

* YMEHH: pa3iuyue B ypOBHE TPeOOBaHUI K CI0XKHOCTH MPUMEHSIEMbIX aITOPUTMOB;



* MPAKTUYECKOIO HCIOJIb30BAHUS NPUOOPETEHHBIX 3HAHUNH W YMEHMH: WHIMBUAYAJIBHOTO
y4eOHOro  OmblTa B TOCTPOEHUMHM  MATEMaTHMUECKUX  MOJIENEH,  BBIIOJHEHUU
HCCIIEI0BATEIBCKUX IIPOEKTOB.

Takum oOpa3om, peanu3anus coaepkKaHUs y4eOHOW AUCIUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb IPOLECCYAbHBIX XapaKTEPUCTHK Yy4eOHOM paboThl, MOJY4YEHHs OIbITa
WCIIOJIb30BaHUsl MaTEMaTHKU B COJEP)KATEIbHBIX M MPOPECCHOHATBHO 3HAYUMBIX CUTYyaLUsX I10
CpaBHEHHIO ¢ ()OPMaAILHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapAKTEPUCTUKAMU O0YyUEHUS.

Conepxanne y4eOHOW IUCIHMIUIMHBI pPa3padOTaHO B COOTBETCTBHM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JIMHUSAMHU 00y4YEeHUSI MaTeMaTHKe:

* anreOpavueckas JMHMSI, BKJIIOYAONIAs CUCTEMATHU3alMI0 CBEACHUHM O YHUCIIAX; U3y4YEHHE
HOBBIX U 0000IIEHHE paHee M3YUYEHHBIX ornepauuil (BO3BelIEHHE B CTENEHb, M3BICUCHHE
KOpHs, Jorapu(MUpPOBaHHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC M OOpaTHBIE K HUM);
U3y4YE€HUE HOBBIX BHJIOB YMCJIOBBIX BBIpaXEHUH U (QOPMYJ; COBEPIICHCTBOBaHHE
MPAKTUYECKUX HAaBBIKOB U BBIYMCIUTENBHON KyJIbTYpPBhl, PaCIIMPEHHE COBEPIIECHCTBOBAHUE
anreOpanyeckoro amnmnapara, cOpMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €0 NMPUMEHEHHUE K
PEILICHHIO MaTeMaTHUYECKUX U MPUKIAAHbIX 3a/1a4;

*  TEOPETUKO-(DYHKIMOHANbHAS JIMHMS, BKJIIOYAIONIAs CHCTEMaTH3allii0 M PacUIMpeHHe
CBelIeHUI O (YHKIUSAX, COBEPIICHCTBOBAHWE TpaHUUECKHMX YMEHHil; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM M METOJAaMH MAaTE€MaTHYECKOI'O aHajiu3a B 00beMe, MO3BOJISIOIIEM
UCCIIEZIOBAaTh dJIEMEHTapHble (YHKIMHM M pelarb MNPOCTEHIINEe TI'eOMETPHUYECKUE,
(bu3nyeckue 1 Ipyrue NpuKkiagHble 3a1aui;

* JMHUS YpaBHEHUH U HEPaBEHCTB, OCHOBAaHHAs HA IIOCTPOCHMM M MCCIEAOBAHUU
MaTeMaTUYECKUX MOJEJIEH, IepeceKkarolascs ¢  ajareOpauuyeckol U TEOPETUKO-
(YHKIMOHATBLHON JIMHUSAMHU M BKJIIOYAIOUIasl Pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKHU
anreOpandeckux mNpeoOpa3oBaHUM AN PEUIEHUs YpaBHEHWH, HEPaBEHCTB M CHCTEM;
¢dopmMupoBaHHE CHOCOOHOCTH CTPOMTH W HCCIEJOBAaTh MPOCTEUIINE MaTeMaTUYeCKHe
MOJIEJIH NIPU PEIICHUY NIPUKJIAJHBIX 33]1a4, 3a/1a4 U3 CMEKHBIX U CIIEIMAIbHBIX IUCLIUIUINH;

* TIeOMETpPHYECKasl JIMHUA, BKJIKOYAIOIIAs HarjsAHbIE IMPEICTaBICHHUS O IMPOCTPAHCTBEHHBIX
¢burypax M H3ydeHHE HMX CBOWCTB, (OPMHPOBAHHME U Pa3BUTUE IPOCTPAHCTBEHHOI'O
BOOOpaXXEHHUsS, pPA3BUTHE CIIOCOOOB T'€OMETPUUECKUX HM3MEPEHHUH, KOOPAMHATHOTO U
BEKTOPHOI'0 METOJIOB JJISl PEIICHUS MATEMAaTHYECKUX U IPUKIIAJHBIX 3a7a4;

* CTOXacTUYecKas JIMHHMs, OCHOBAaHHAs Ha pPa3BUTHMM KOMOMHATOPHBIX  yMEHU,
IIPEICTABICHUN O BEPOATHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTAX OKPY’KAIOIIEr0 MUPA.
Nzyuenue oOmeoOpa3oBarenbHO yueOHOW AucCHUIUIMHBL «MaremaTHka» 3aBepIIaeTcs

MO/IBEJICHUEM HTOTOB B (OpME SK3aMeHa B paMKaxX MPOMEXKYTOYHOM aTTeCTallud CTYACHTOB B
nporecce ocBoerus ocHoBHoW OIIOIT CIIO ¢ momydeHuem cpenHero ooumero oopa3zoBaHus
(IITIKPC, MIICC3).

1.2 MecTo y4eOHOIl JMCHUIIIMHBI B Y4e0HOM IJIaHe:
00111e00pa30BaTeNbHbIN yUeOHbIH HUKIL.

1.3 Pe3yabTaThl 0CBOEHHSI Y4€OHOM TUCHUNIMHBI

OcBoeHue cojlepkaHuss Y4yeOHOM JuCHUIUIMHBI «Marematuka» oOecrneuynBaeT JTOCTHKEHUE
CTYJEHTaMH CJIEAYIOUINX PE3YJIbTaTOB:

*  JIMYHOCTHBIX:
-Oco3Haromuii cedst rpaKIaHMHOM U 3aIIUTHUKOM Beukoii ctpansl (JIP 1)
- IlposBisrOmMIi AKTUBHYIO TPAXIAHCKYIO ITO3ULHIO, JIEMOHCTPUPYIOIIUNA IPUBEPKEHHOCTH
MIPUHLIMIIAM YE€CTHOCTH, MOPAJTOYHOCTH, OTKPBITOCTH, SKOHOMUYECKH aKTUBHBIM U y4acTBYIOLIUM B
CTyICHYECKOM U TEPPUTOPHUAIIBHOM  CaMOYINPABICHHH, B TOM YHCJIE Ha  YCIOBMX
JNOOpOBOJIBUECTBA, MNPOAYKTHBHO B3aUMOJEHCTBYIOUIMH M YYacTBYIOIUMH B JAEATEIbHOCTH
oOuiecTBeHHbIX opranuzanuii (JIP 2)
- Colmofaromuii  HOpMBI TPABONOPAJKA, CIEAYIOIIMHA HAeanaM TIpakJaHCKOro oOIIecTBa,
obecrieyeHnst 0e30MacHOCTH, MpaB W cBoOox TpaxknaH Poccum. JIOSUIBHBIM K YCTaHOBKaM |
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MIPOSIBIICHUSIM TPEACTaBUTENEH CyOKYyNIbTYp, OTIMYAIOMIMA WX OT TPYMN C JECTPYKTUBHBIM U
JICBUAHTHBIM MOBEACHUEM. JIEeMOHCTPUPYIOIIMN HENpUATHE W NPEIyNpexNaroluil COLHAIbHO
oracHoe noeieHne okpyskarouux (JIP 3)
- IlposBisitominii ¥ JEMOHCTPUPYIOIIMI YBAKEHUE K JIOIAM TPYJAd, OCO3HAIOUIMN LIEHHOCTh
coOctBeHHoro Tpyna. Crpemsmumiics K GOPMUPOBAHHUIO B CETEBOWM Cpele JUYHOCTHO U
po¢heCCHOHATTFHOTO KOHCTPYKTUBHOTO «1r(poBoro ciena» (JIP 4)
- JIeMOHCTpUPYIOIINIT NPUBEPKEHHOCTh K POJHOM KYJbType, UCTOPUYECKON NMaMATH HA OCHOBE
mo6Bu Kk PonuHe, pogHOMy Hapoay, Majod pOJMHE, NPHUHITUIO TPAJULMOHHBIX LIEHHOCTEH
MHOTOHaIMoHanbHOro Hapoaa Poccuu (JIP 5)
- [IposiBnsiromnii yBakeHHE K JIOASM CTApIIETo MOKOJIEHUS! U TOTOBHOCTh K YYaCTHIO B COLTUAIBHOMN
MOJJIEPKKE U BOJIOHTEPCKUX ABIkeHusx (JIP 6)
- Oco3Haroluil NMPUOPUTETHYIO LEHHOCTh JIMYHOCTU YEJIOBEKA; YBAXKAIOLIUN COOCTBEHHYIO U
Yy>KyI0 YHUKAJIbHOCTDb B Pa3IMUHBIX CUTyalUsAX, BO BceX (popmax u Buaax aeareiabHoctu (JIP 7)
- IlposBnsrommii ¥  AEMOHCTPUPYIOLUIMM  YBAKEHHE K  IPEACTABUTEISM  Pa3JIMYHBIX
STHOKYJBTYPHBIX, COLMAIbHBIX, KOH(PECCHOHANbHBIX M WHBIX Tpynn. CompuyacTHBII K
COXPAHEHHIO, TPEYMHOKEHUI0O U  TPAHCIALMU KYyJbTYpHBIX TpaJulMii U  LEHHOCTEH
MHOTOHAIIMOHAIBHOTO poccuiickoro rocyaapersa (JIP 8)
- CoOmogaromuii ¥ MpOMaraHupyONINi MpaBuia 310pOBOro U Oe3omacHOro obpasza KU3HH,
CHOpTa; MpeaynpexAaromui Ju00 MNPeoAoIeBalOUINi 3aBUCUMOCTH OT ajKoross, Talaka,
IICUXOAKTHUBHBIX BEILECTB, a3apTHBIX UrP U T.1. COXpaHAIOUINI NCUXOJOTHYECKYIO YCTONYUBOCTD B
CUTYaTHBHO CJIOKHBIX WJIM CTPEMUTEIILHO MEHSomuxcs curyarusix (JIP 9)
- 3aboTAIHiics 0 3aIUTe OKPYKAIOIIEH Cpelibl, COOCTBEHHOHN U UyKOW O€30MacHOCTH, B TOM YHCIIE
nudposoii (JIP 10)
- IIposBistomuii yBa)keHHE K ACTETHYECKUM ILIEHHOCTSAM, 00JaJaromuii OCHOBAMHU 3CTETHYECKON
KyaeTypsl (JIP 11)
- IlpuHuMaromuii ceMelHble LEHHOCTH, TOTOBBIA K CO3JaHMI0 CEMbU M BOCIMTAHUIO JIETEH;
JEMOHCTPHUPYIOIIMN HENPUATHE HACWIMS B CEMbE, yXOJa OT POJUTEIBCKOM OTBETCTBEHHOCTH,
OTKa3a OT OTHOILIEHH CO CBOMMH JI€TbMU U UX (puHaHCcOBoro conepxanus (JIP 12)

* MeTampeIMeTHbIX:
- YMEHHME CaMOCTOSTEJIBHO ONPENEIATh LEIN AEATEIBHOCTH U COCTAaBIISITh IUIAHBI JEATEIbHOCTH;
CaMOCTOSITENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AEATEIBbHOCTD; UCIIOIb30BAThH
BCE BO3MOXKHBIE pECYpPCHl A JAOCTM)KEHHS IIOCTABJIEHHBIX LEJNed M pealu3allid IUIaHOB
NeSITeNIbHOCTH;, BBIOMPATh YCIIEUTHbIE CTPATETUU B PA3IMUHBIX CUTYalUsX;
- YMEHHE MPOAYKTUBHO OOLIAThCA U B3aMMOJEHCTBOBATH B MPOIIECCE COBMECTHON AEATEIbHOCTH,
YUUTHIBATh MO3ULUHU APYTUX YYACTHUKOB JESATENbHOCTH, 3 (HEKTUBHO pa3peniaTb KOH(OIUKTHI,
- BJIaJICHUE HaBBIKAMU IIO3HABATEJIbHOM, Y4eOHO-HUCCIIEA0BATENBCKOW U MPOEKTHON AEATEIbHOCTH,
HaBbIKAMU pa3pelieHusi MmpodsieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOUCKY
METOJI0B PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOI0B [IO3HAHMUS;
- TOTOBHOCTb M  CIIOCOOHOCTH K CaMOCTOSITENbHOM  HMH(DOPMAIMOHHO-TI0O3HABATEIHHON
NeSITeIbHOCTH, BKIIIOYAas YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(MOpMAIHH,
KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIMIO, MOJY4aeMyIl0 W3 pa3IU4HbIX
HCTOYHUKOB;
- BIAJCHUE S3BIKOBBIMHM CpPEICTBAMHU: YMEHHE $ICHO, JIOTUYHO M TOYHO H3JIaraTb CBOKO TOYKY
3peHus, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;
- BJIaJICHHE HaBBIKAMM IO3HABATENIbHOM peduieKCHH KaK OCO3HAHMS COBEpIIaeMbIX ICHCTBUI U
MBICJIUTENBHBIX IMPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, IPAHUIl CBOErO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33]1a4 U CPEJCTB ISl UX JOCTH)KECHHUS;
- LIEJIEYCTPEMIICHHOCTh B TOUCKAX U MPUHATHH PELICHUN, COOOPa3UTEIbHOCTh U MHTYULIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CTIOCOOHOCTh BOCIPUHUMATH KPacoTy U
TrapMOHHIO MUPA;

* NpeaMeTHBIX:
- copMHUPOBAaHHOCTH TPEACTABICHUH O MaTeMaTUKE KaK YaCTH MHUPOBOM KyJbTYpbl M MECTE
MaTeMaTUKd B COBPEMEHHOW IMBWJIM3AIMM, CIOCOOAaX OINMCAHUS SIBJICHUNA peaJbHOr0 MHpa Ha
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MaTEeMaTHYECKOM SI3BIKE;

- copMHPOBAaHHOCTH TPEACTABICHWH O MATEeMAaTHYECKUX TOHATHAX KaK BaXHEHWIINX
MaTeMaTHYECKUX MOJENAX, MO3BOJIIOIINUX ONMCBHIBATH U M3ydaTh pa3HbIE MPOLIECCH U SBIICHUS;
MMOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO IMOCTPOEHUSI MATEMaTUYECKUX TEOPUIL;

- BIIQJICHUE METOAAMHM J0Ka3aTeIbCTB U AJITOPUTMOB PEIIECHUS, YMEHUE UX NIPUMEHATD, [IPOBOIUTH
JT0Ka3aTeNIbHbIE PACCYKICHUS B X0J1€ PELLIEHUs 3a1ay;

- BJAJEHUE CTaHAAPTHBIMM IpPUEMaMHU PEIICHUS pAUUOHAIBHBIX U  HUPPALHUOHAIBHBIX,
MOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YypaBHEHHUNH U HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHNE TFOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHCJE I IIOUCKA IIYTH PEUICHUs U
WUTIOCTPAIMK PEIIeHNs YpaBHEHUN U HEPABEHCTB;

- c(popMHUPOBAHHOCTH MPEACTaBICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHYECKOTO aHajau3a M HX
CBOWCTBaX, BIIQJICHWE YMEHHEM XapaKTepHU30BaTh IMOBeIeHHE (YHKIHUHA, HCIOIH30BAHNE
IIOJIyYE€HHBIX 3HaHUM AJIs ONIUCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

- BJIaJICHHE OCHOBHBIMHU TOHSTHSIMH O TUIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PHUTYpaXx,
UX OCHOBHBIX CBOWMCTBaX; C)OPMHPOBAHHOCTh YMEHHsI paclio3HaBaTh reoMeTpHuecKue (Gpurypsl Ha
yeprexax, MOJENSIX U B peaIbHOM MUPE; IPUMEHEHHE N3YUEHHBIX CBOMCTB T€OMETPUUYECKUX PUTYD
1 GopMyI1 JUIs peLIeHNs] TeOMETPHUECKUX 3ajlau M 3a/]1a4 ¢ MPAKTUUYECKUM COAEPIKaHUEM;

- c(popMHPOBAHHOCTH NPEJICTABICHUN O MPOIIECCaX U ABJICHUSAX, UMEIOIUX BEPOSITHOCTHBIN
XapakKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MUPE, OCHOBHBIX TOHATHAX
3JIEMEHTApPHON TEOPUH BEPOSITHOCTEN; YMEHNUI HAXOAUTh U OLIEHUBATH BEPOSITHOCTH HACTYIICHUS
COOBITHH B IPOCTEHUIINX MPAKTUUECKUX CUTYALMSIX M OCHOBHBIE XapAKTEPUCTUKHU CITy4alHBIX
BEJIMYMH;

- BJIaJICHUE HaBBIKAMH HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM IIPH PEIICHUU 3a4a4.



2 CTPYKTYPA M COJIEP)KAHUE YUYEEHOU JJUCIHUATLJIMHBI

Bua yueOHoi padoThl

O0BeM yacoB

O0bem 00pazoBaTeJIbHOM MPOrPAMMBI 374

B TOM YHCIIE:

TEOPETHUECKOE 00yUeHHE 166
MIPAKTHUYECKUE 3aHATHS 84
camocTosTenbHas padoTa 6e3 B3auMOCHCTBHS ¢ MIpernogaBaTesieM 124
MIPOMEKYTOYHAS ATTECTALUSA (C YKA3ZAHUEM GOPMbL NPOGEOeH L) IK3AMEH




2.2 TemaTnuyeckuii IUIaH U coiep:kaHue y4eOHoi nucunmianubiO/Ib. 04 MatemaTuka

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro Mmarepuasa u popMbl OPraHU3aAUUM AeATETLHOCTH 00y4al0IIMXCS
(mpakTHYecKkHe 3aHATHSA (JIa0OpATOPHBIE U NPaKTHYeCKHe PadoThl), padoTa 00y4arOUIUXCH HAQ
NMPOEKTAMU (eciu npedyCmMompenbvl))

O0BeM yacoB

1 2 3
BBenenne.MaremaTnka B HayKe, TeXHHKe, JKOHOMIKe, HH(POPMAIMOHHBIX TEXHOJIOTHAX H 2
NPaKTHYECKOil JesiTeIbHOCTH. [{enu u 3anaun n3ydeHuss MaTeMaTUKU IPU OCBOCHUHU CIIEIIHAILHOCTEH
CIIO.
Pa3nen 1 Pa3Butue noHATHS 0 YHCIE 11
Tema 1.1 Coaepsxanue yueOHOro MaTepuaJa: 2
AelicTBUTENbHBIE TUCIA | [[onpie 1 paunOHANBHBIC YHCIA. JlCHCTBATENbHBIC YnCa, IIpUOIKCHHbIC BOIUCICHUS. [IpHOIIKCHHOE 2
U ICUCTBUS C HUIMU. 3HAuEHME BEIMUYMHBI U TIOTPEITHOCTH IPHOIMKEHNH.
Tema 1.2 Coaep:xaHue y4eOHOro MaTepuaJia 9
KommiekcHble yncaa. | OnpesneneHrne KOMITIEKCHOTO Yuciia. Pemenne kBapaTHBIX ypaBHEHHITHA MHOKECTBE KOMITIEKCHBIX 2
ymcel. ['eomeTpuueckoe n300paxkeHne KOMIUIEKCHBIX uncen. Apudmernueckue AecTBUS HAL
KOMIUIEKCHBIMU YHCJIaMU (CJI0’KEHUE, BBIYMTAHNUE, YMHOKEHUE, EJICHHUE)
Camocmoamenvnasa paboma Nel: noaroToBka cooOIIEHUs U Mpe3eHTaun mno reme «Mcropus 3
BO3HUKHOBEHHUS KOMIUIEKCHBIX YHCEI.
B ToM unciie mpakTHYECKHUX 3aHATHI H JIaDOPaTOPHBIX padoT
IIpakTuyeckoe 3ansaTue Nel «BrimonHenne apuMETHIECKUX ACHCTBUN HAJl KOMIUICKCHBIMHU YHCIIAMID) 2
Camocmoamenvhnasa paboma Ne2: pernieHue 3a1anuil no reme «ApupmMeTnuecKkue 1eicTBUs Hall 2
KOMIUIEKCHBIMU YHCJIAMUY
Pa3znen 2 @yHKuMHU, UX CBOHCTBA U rpaduku 10
Tema 2.1 Coaep:xaHue y4eOHOro MaTepuaJia 2
YucaoBble GyHKIUH. Oyukum. O0IacTh ONpeIeTICHUS B MHOKeCTBO 3HadeHHH. CriocoOs! 3aianus ¢pyHKiui. ['padux 2
OcHOBHbIE MOHSTHS. ¢dbynkiuu. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B peabHBIX MPOIIECCaX U SIBICHUSX.
Tema 2.2 OcHoBHBIC Coaeprxanue yueOHOro MaTepuaJia 4
CBOICTBA QYHKIUH CBoiicTBa (GDyHKIIMHA: MOHOTOHHOCTb, TOUKH SKCTPEMYyMa, YETHOCTh, HEYETHOCTh, HYJIN (DYHKIIHH, 2
MIPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH.
B ToM 4unciie mpakTHYECKUX 3aHATHH H JIaDOPaTOPHBIX padoT
IIpakTuyeckoe 3ansaTue Ne2 «OnpeeneHne OCHOBHBIX CBOWCTB (DYHKIIMU MO TpaduKy» 2
Tema 2.3 Ilpocreiimue | Conepxxanue y4eOHOr0 MaTepuasa 4
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npeodpa3oBaHust
rpa¢gpukoB QpyHKUMH

[IpeoOpa3zoBanus rpadukoB (MapayuIeTbHBIA IEPSHOC, CAMMETPUSOTHOCUTEILHO OCEH KOOPIUHAT U
CUMMETpPHSI OTHOCHUTEJILHO Havajia KOOPAMHAT, CHMMETPHSI OTHOCUTEIIBHO MPSIMOU Y = X, PaCTsDKEHUE U
CKaTHE BIOJIb OCEH KOOPIMHAT).

Camocmoamenvnan paboma Ne3: BelnogHeHHE YIIPaKHEHUN 110 TeMe «YuciioBble GyHKIHUN 2
Pa3nes 3 OCHOBBI TPUTOHOMETPHH 40
Tema 3.1 Conep:kanue y4e0HOIro0 MaTepHuaJia 10
I'panycnas m pagmannas | ['pagycHast U pagMaHHasi Mepa yria; cBsi3b MexJy HUMHU. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCIIA. 2
Mepa yrja. Cunyc, B Tom uncie npakTHYecKUX 3aHATHI U JIa0OpPaTOPHBIX padoT
KOCHHYC, TAHI'€HC 1 IIpakTuyeckoe 3anaTue Ne3 «HaxoxneHue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHI'€HCa apTryMEHTa, 2
KOTAHI'CHC 1THCJI0OBOTO BBIPA)KECHHOT'O B I'PayCHOW U PaMAHHON Mepey
aprymMeHra. CamocrostenbHas pabora Ne4: 6
1. U3rotoBnenune Moenu TPUTOHOMETPUYECKOTO KPyTa.
2. Beimonuenue pacueTHo-rpaduyeckoit paboTsl «V3MepeHnss Ha TPUTrOHOMETPUUYECKOM KPyTe».
3. CocraBieHnue TabauIbl TPUTOHOMETPUYECKUX 3HAUEHUHN 4acTO UCIIOJIb3YEMbIX apryMEHTOB.
4. BemmonHeHue ynpaxkHeHul no teme «I'pagycHas u paguanHas Mepa yria. CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YKCJIOBOTO apryMeHTa
Tema 3.2 Copep:kaHue y4e0HOIro MaTepHuaJia 5
Tpuronomerpuyeckne | CpoiicTBa U rpadMKy CUHYCa, KOCHHYCA, TAHT€HCA U KOTaHTreHca 2
¢yukuun. I'paduxu u | Camocmosmensnas paboma Ne5: BrinosnneHue pacueTHo-rpaduueckoit padotsr «IIpeodpazoBanie 3
CBOMCTBA rpauKOB TPUTOHOMETPUIECCKUX (PYHKITUI
TPUTOHOMETPHYECKUX
dyHKumin
Tema 3.3 OcHoBHbBIE Conep:xanue y4e0HOro MaTepuaJia 11
TPUTOHOMETPUYIECKHE | OcHOBHBIC TPUTOHOMETPUUECKUE TOXXaecTBa. DopMyiibl mpuBeneHus. @opmMyiisl cinoxenus. DopmyIisi
dopmybL. JBOMHOTO apryMeHTa. @opMyJibl CyMMBbI U Pa3HOCTH CUHYCOB M KOCUHYCOB.
Tpuronomerpuyeckue
npeobpasoBaHus. [TpeoGpa3oBaHye CyMMbI TPUTOHOMETPHUECKUX (DYHKLMI B IPON3BEACHUE U IPOU3BEACHUS B CYMMY. 2
B ToM 4mciie mMpaKTHYeCKUX 3aHATHI M 1a00PATOPHBIX padoT
IIpakTnyeckoe 3ansitue Ne4 «HaxoxxeHne 3HaueHU HEM3BECTHBIX TPUTOHOMETPUYECKUX (PYHKIUH 110 2
OJTHOH 3aJaHHOI
IIpakTnyeckoe 3ansaTue NeS«IIpruMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (HOPMYIT IS 2

peoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKECHUN
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CamocrositenbHast pabora Ne6:

1. CocTaBneHnue TabIUIBI TPUTOHOMETPUUYECKUX (POPMYTI.

2. BreimontHeHue ynpaxkaeHui 1o Teme « OCHOBHBIC TPUTOHOMETPpHYECKHE (DOPMYJTEL.
TpuronomeTpuieckue npeooOpasoBaHMsD

Tema 3.4 Coaeprxanue yueOHOro MaTepuaJia 14
Tpuronomerpuveckue | TpuroHomeTpuueckue ypaBHEHUS U HEPABEHCTBA. 2
ypaBHeHm{ u ApKCI/IHyC, APKKOCHHYC, dPKTAHI'CHC, APKKOTAHI'CHC YUCJIa. Pemenne HpOCTeﬁMHX TPUTOHOMCTPUICCKUX
HepaBeHCcTBA. YPaBHCHHIA.
TpuronomeTpruyeckue ypaBHEHUS U HEPaBEHCTBA; OCHOBHBIE IPUEMBI UX PEILEHUS. 2
TpuronomeTpruyeckue ypaBHEHUS 1 HEPAaBEHCTBA. 2
B Tom uncie npakTHYeCKUX 3aHATHI U JIa0OpPaTOPHBIX padoT
IIpakTHyeckoe 3anaTHe Ne6 «PelieHne TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTBY 2
CamocrositensHas padora Ne7: 4
1. CocTaBieHHre OOPHOIO0 KOHCIEKTA IO TeMe « TpUrOHOMETpUUYECKNE YPAaBHEHUS U HEPABEHCTBA.
2. BemonHeHue ynpaxHeHuil 1o teme « TpuroHoMeTpruuecKkrue ypaBHEHUS U HEPABEHCTBAY.
IIpakTnyeckoe 3ansitue Ne7 CucremaTtuszanus U 0600menne Mmarepuana «OCHOBbI TPUTOHOMETPHI 2
Pasnea 4 CtenenHas, noka3atejabHas U Jorapupmuydeckasi QyHKIUH 60
Tema 4.1 Coaepxkanue yueOHOro MaTepuaJa 2
Kopuu HaTypaabHO’ Kopens n-ii crenenu u ero cBoiicTBa. Beuncienrue u cpaBHEHUE KOPHEH. 2
CTENeH! U3 YHCJIa U HX
CBOliCTBA.
Tema 4.2 Coaepxkanue yue0OHOro MaTepuaJa 4
HppanuonaibHbie Pemenne nppannoHalIbHBIX ypPaBHEHUM. 2
YPABHEHHA
Camocmoamenvnaa paboma Ne8: pemieHue 3ananuil no teme «MppannoHajibHble ypaBHEHUD) 2
Tema 4.3 Coaeprxanue yueOHOro MaTepuaJia 10
Crenenu ¢ Crenenu cpallmOHAIBbHBIMU [TOKA3aTEISIMU, UX cBOMcTBA. CTENeHN ¢ NeHCTBUTEIbHBIMY [10KA3aTEISIMU. 2
JelCcTBUTEIbLHBIMHA CBoliCcTBa CTENEHU C JEHCTBUTEILHLIM IIOKA3ATEIEM.
MOKa3aTeJs MU U UX [TpeoOpa3zoBaHysl BBIPAKEHUH, COAEPKAMIUXCTEIEHU. 2
CBOIiCTBA. B ToM 4ncJie NPaKTHYeCKHUX 3AHATHH M 1a00paTOpHBIX padoT
ITpeoGpasoBanus IIpakTnyeckoe 3anaTne Ne8 «Bpruncienue creneHeu ¢ AecTBUTEIbHBIM ITOKa3zaTeneM. CpaBHEHUE 2

CTeNEeHHbIX BbIPAKeHU I

CTEIECHEN)
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Camocmoamensnan paboma Ne9: pemienue 3aianuii o teme «CTENeHH ¢ IeHCTBUTEIbHBIMU
TOKA3aTeIsIMU M UX CBOWCTBaY

IIpakTuyeckoe 3ansaTue Ne9 «IIpeobpa3oBaHust CTENEHHBIX BBIPAXKEHUH C UCTIOJb30BAaHUEM CBOMCTB 2
CTEIICHU»
Tema 4.4 Coaeprxanue yueOHOro MaTepuaJia 13
Jlorapugm. Cpoiicrea | Jlorapudm. OcHOBHOE JToTapr(pMudecKoe TOXIECTBO. JecaTHUHbBIEH HaTypallbHbIE JIOTapU(MBI. 2
Jorapu¢dmos. [IpaBuna aeiicTBuii ¢ norapudmamu. [lepexon kK HOBOMYOCHOBaHHIO. BEIYHCIICHHE U CPAaBHEHHE
IIpeoOpazoBanus J0rapuQpMoB.
Jorapu(pMuIecKHx JlorapugmupoBaHue UMOTEHIUPOBAHUE BIPAXKEHUI. 2
BbIpaKeH Uil B ToM unc/ie NpAKTHYECKUX 3AHATHH U JJA00PaTOPHBIX padoT
IIpakTnueckoe 3ansitue Nel0 «IIpumenenue cBoiCTB J0rapupmMoB AJisl BBIYMCICHHUS 3HAUSHUIH 2
jorapuMudecKux BeipakeHuil. CpaBHeHHUE JorapuhmMoBy»
CamocrosrenbHas pabora NelO: 5
1. IToaroToBka cooOUICHNUS U TTPE3EHTAUH 110 TeMe «VIcToprst BOSHUKHOBEHUS JIOTapru(MOBY.
2. Pemenue 3ananuii no reme «Jlorapudm. CroiicTBa jorapudMoB»
IIpakTuyeckoe 3ansaTue Nell «IIpeoOpazoBanus morapuMUIECKUX BBIPAKEHUHN C UCTIOJIb30BAaHUEM 2
CBOWCTB Jiorapu(pmMoB»
Tema 4.5 Crenennas Coaeprxanue yueOHOro MaTepuaJia 4
(ynkums, e€ ceoricrea u | CreneHHble QYHKIUH, TOCTpOeHHE uX rpadukos. VccienoBanue QyHKIMIA 110 UX rpadukam. 2
rpapuk Camocmoamenvnasa paboma Nell: Beinonnenue ynpaxueHuil no teme «CreneHHas QyHKIMs, €€ 2
CBOWCTBA H TrpaduK»

Tema 4.6 Coaep:xaHue y4eOHOro MaTepuaJia 4
Iloxa3aTenbHbIe H [okazarenbHbIe 1 orapumMuyecKie QyHKINH, TOCTpOeHHE HX TpadukoB. MccnenoBanne GpyHKIUi M0 2
Jorapumuyeckue ux rpagukam.

(yHKIMH, HX CBOICTBA H | B TOM YHC/Ie MPAKTHYECKAX 3aHSTHI H J1a00pPaTOPHBIX PaGoT
rpaduxu. IIpakTnyeckoe 3ansitue Nel2 «Ormnpenenenue cBOMCTB MOKa3aTeIbHBIX U TOTapu(PMUIECKUX (PyHKITHIA 2

110 TpaduKy»

Tema 4.7 Conep:kanue y4e0HOIro0 MaTepuaJia 10
Iloxka3aTenbHbIE Iloka3zaTenbHble ypaBHeHUsl. OCHOBHBIE IPUEMBI UX PELICHHUS. 2
YPABHEHUS H [TokazareabHbIEHEPABEHCTBA 2

HEPABEHCTBA. B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTnyeckoe 3anaTne Nel3 «Pemenue noka3areapHbIX YpaBHEHUI U HEPABEHCTBY 2
IIpakTnyeckoe 3anaTHe Nel4 «Pemenune nokasareapHbIX YpaBHEHUI U HEPABEHCTB) 2
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Camocmoamenvhnas paboma Nel2: Boinonnenue ynpaxseHuid no reme «llokazarenbHbie ypaBHEHHUS U
HEPaBEHCTBA»

Tema 4.8 Coaeprxanue yueOHOro MaTepuaJia 13
Jlorapudgmuyeckue Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIC IPUEMBI UX PEIICHUSI. 2
YPABHEHHUS H JlorapudmuueckuenepaBeHCTBa 2
HepaBeHCTBA. B ToM unc/ie NpAKTHYECKUX 3AHATHH U JJA00PaTOPHBIX padoT
IIpakTnueckoe 3ansitne NelS no teme «Penienue gorapupMUIECKUX YpaBHEHUH U HEPABEHCTBY 2
CamocrositensHast pabora Nel3: 5
1. BeimonHenue ynpaxkHeHuid no teme «Jlorapudmuueckue ypaBHEHHs U HEPABEHCTBAY
2. [ToaroToBKa UcCIIeAOBATENBCKOTO MTpoeKkTa «I paduueckoe penieHne moKa3aTeIbHbIX H
JOrapu(pMHUUECKUX YPaBHEHUI»
IIpakTnyeckoe 3anaTue Nel6 no teme «Pemnienne gorapupMuuecKux ypaBHEHUM U HEPABEHCTBY 2
Paznen S IlpsiMble U JIOCKOCTH B IPOCTPAHCTBE 17
Tema 5.1 Coaeprxanue yueOHOro MaTepuaJia 2
OcHoBHbIe MOHATHA U | OCHOBHBIE TIOHATHS CTEPEOMETPHU. AKCHOMBI CTEPEOMETPUH U CIIECTBHS U3 HUX. 2
AKCHOMBI CTEpEeOMEeTPHH
Tema 5.2 Conep:kanue y4e0HOro MaTepuaJia 3
B3anmHnoe B3aumHOe pacnonokeHue MpsiMbIX B IPOCTPAHCTBE 2
pacnoJsio:keHue NpsiMbIX | Camocmoamenvruan paboma Nel4: CocraBieHue cxembl «B3anMHOe pacnosio)KeHUE TMPSAMBIX B 1
B IIPOCTPAHCTBE MIPOCTPAHCTBE»
Tema 5.3 Coaepxanue yueOHOro MaTepuaJa 5
B3aumHoe B3anMHOe pacrnoiokeHue npsaMou U IIockocTy. [Ipu3Hak napajuieIbHOCTH NPSIMOU U IIIIOCKOCTH. 2
pacnoJio:kenue npsamMoi | [lepneHauKyISIpHOCTB MPSIMON M IIIOCKOCTH. Teopema o Tpex NeprneHIuKYIsIpax.
U IJIOCKOCTH B ToM 4ync/ie MpaKkTHYeCcKUX 3aHATHI U J1a00pPaTOPHBIX padoT
IIpakTnueckoe 3ansaiTue Nel7 «Pemienue 3a1ad Ha NMPUMEHEHUE MMPU3HAKOB U CBOMCTB PaCIOI0KEHUS 2
NPSIMBIX U IIJIOCKOCTEN»
Camocmoamenvnaa paboma Nel5: CoctaBiieHre cxeMbl «B3auMHOE pacnooKeHue npsMol u 1
IJIOCKOCTH B IIPOCTPAHCTBEY
Tema 5.4B3anmMHoe Coaep:xaHue y4eOHOro MaTepuaJia 7
pacioJio;keHue B3anMHOe pacnosiokeHue IockocTer. [lepnenauKysipHOCTb IIIOCKOCTEN. JIByrpaHHbIi yroJi. 2
IIOCKOCTEH. B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOPHBIX padoT
JAByrpaHHbIi yroJ IIpakTnyeckoe 3ansiTue Nel8 «Pemienue 3a1a4 Ha NPUMEHEHUE MPU3HAKOB U CBOMCTB PACIIOI0KEHUS 2

IJIOCKOCTEHN B MPOCTPAHCTBE»
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CamocrositenpHast pabora Nel6:
1. CoctaBnenue cxembl «B3aumMHoe pacmonoxeHune IMIOCKOCTEH B MPOCTPAHCTBEY.
2. Beimonnenue ynpaxkHeHui 1o teme «B3anMHoe pacmnosiockeHue miockocTe. JIByrpaHHbIil yroi

O06o0maIee NOBTOPeHNE U3Y4eHHOro MaTepuaJia. {uddepeHunpoBanublii 3a4et 2
Pasnen 6. MaremaTHyecKuil aHAIU3 96
Tema 6.1 Coaep:xaHue y4eOHOro MaTepuaJia 2
IHocnenoBarenbHocTH. | Yncnosas mocinegoBaTebHOCTD. [Ipeaen yucioBoi mocienoBaTeabHOCTH 2
IMpenen
N0CJ1eJ0BATE]bHOCTH.
Tema 6.2 Coaep:xaHue y4eOHOro MaTepuaJia 4
IIpupamenne [Ipupamenue aprymenta. Ilpupamenue GpyHKIuu 2
aprymMeHra. Camocmoamenvhnasn paboma Nel7: Beinonnenue ynpaxsHeHuil nmo reme «lIpupamienue aprymenra. 2
Ipupamenne pyuxnun | [pupanienne GyHKIHN»
Tema 6.3 Copep:kanue y4e0HOIr0 MaTepuaJia 6
IIpousBoanas Omnpenenenne npon3BoHOM. TabuIa MpOU3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA. 2
3JIeMeHTapHBIX GyHKuuMM | [TpaBuia nuddepeHINPOBaHUS. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTuyeckoe 3anaTue Nel9 «HaxoxaeHrne mpou3BOAHBIX JJIEMEHTAPHBIX (PYHKITUH C TTOMOIIBIO 2
TaOJIULIBD
Tema 6.4 Coaepxkanue yueOHOro MaTepuaJa 8
IIpoussoanas ciaoxuon | Cnoxnas ¢yskius. [IpaBuno auddepeHnnpoBanus CI0KHOW QYHKIINU. 2
¢byHxkuuu B ToM 4ncJie MPaKTHYeCKHUX 3AHATHH M 1a00paTOpHBIX padoT
IIpakTnyeckoe 3ansitue Ne2( «IIpumenenue npasui audHepeHIupoBaHus Uil HAXOXKICHUS 2
IPOU3BOJIHBIX (DYHKIIUID)
CamocrosrtenbHas pabora Nel8: 4
1. CocraBneHue TabaUIbI MPOU3BOIHBIX U MTPaBUil AU¢HEepEeHITUPOBAHUSI.
2. Beimonuenue ynpaxsaenuii nmo reme «IlponsBoHast 31eMeHTapHBIX QYHKIHIDY
Tema 6.5 Coaeprxanue y4eOHOro MaTepuaJia 9
Puszuyeckuii u Pu3HYECKUl CMBICI IPOU3BOIHON 2
reoMeTpHYeCKHi CMBIC] | ['eoMeTpUUESCKUil CMBICI POU3BOIHOM 2

NMPOU3BOJIHOMI

B ToM unciie NpAKTHYECKUX 3aAHATHH U JJAa00PaTOPHBIX padoT
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IpakTnyeckoe 3ansiTue No21 «Pemenne GU3NIECKUX U TEOMETPHUUECKUX 33124 C TIOMOIIIBIO 2
MIPOU3BOAHON
CamocrositensHas padora Nel9: 3
1. CocraBieHHre OOPHOIO KOHCIEKTA MO TeMe « PU3NYECKUI U TEOMETPUUECKUM CMBICI IPOU3BOIHON»
2. BelliosiHEHNE yIpaKHEHUH 110 TeMe «DU3NYECKUI U TEOMETPUYECKUI CMBICT TPOU3BOTHOM)
Tema 6.6 Conep:kanue y4e0HOIro0 MaTepuaJia 10
Hccaenosanue cBoMCTB | JlocTaTOYHBIC YCIOBHS MOHOTOHHOCTH. [IpuMeHeHNe MPOU3BOTHON K HAXOKICHUIO MPOMEKYTKOB 2
(pyHKUIMH ¢ TOMOIIbI0 | MOHOTOHHOCTH.
NPOU3BOTHOM JlocTtaTouHble yCIIOBUSI MaKCUMyMa U MUHUMYMa (pyHKiuu. [IpuMeHeHne npon3BogHON K HAX0XKICHUIO 2
HKCTPEMYMOB (PYHKIIUH.
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOpHBIX padoT
IIpakTnyeckoe 3ansaTne Ne22«[IpuMmeHeHne nporu3BOJHON K HAXOKICHHUIO TPOMEKYTKOB 2
MOHOTOHHOCTH (DYHKIIHI
IpakTuyeckoe 3anaTue Ne23«[IpuMeHeHrne NPON3BOTHON K UCCIETOBAHNIO (DYHKIIMHM HA SKCTPEMYM)» 2
Camocmoamenvuana paboma Ne2(: Beinonnenue ynpaxHeHuil no reme «lccienoBanue cBONCTB 2
(GYHKIMY C TOMOIMIBIO TPOU3BOTHOM)
Tema 6.7 Copep:kanue y4e0HOIro0 MaTepHuaJia 13
O0masa cxema O6m1as cxema uccieoBaHus (QYHKIIHH. 2
ucciaenoBanus pynkuun. | CxeMaTHuecKoe mocTpoeHue rpaduka GyHKImn 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOPHBIX padoT
IIpakTuyeckoe 3ansaTue Ne24 «VccnenoBanue cTeneHHBIX (YHKIIMH MO 00IIEH cXemey 2
IIpakTnyeckoe 3ansaTue Ne25 «VccnenoBanue TpUroHOMETPUUECKHX, IOKA3aTEIbHBIX U 2
norapudmMudecknx QyHKIHI o 001Iel cxeMey»
CamocrositenpHast pabora Ne21: 5
1. Beimonnenue pacuetHo-rpaduyeckoit pabotsl «MccnenoBanne GyHKINU U OCTPOSHUE TpaduKa
2. BeimonHenue ynpaxaeHuit mo reme «O0mas cxema uccnenoBanus GyHkmn. CxeMaTHaeckoe
MOCTpoeHue rpaduxa
Tema 6.8 Hauboabmee n | Cogep:kanue yueOHOro MaTepuasa 11
HauMeHbIIee 3HaYenue | [IpaBuio HaxoXAeHHsI HAMOOIBIIETO U HAUMEHBIIIETO 3HAUYCHUHN (PYHKITMH Ha TPOMEKYTKE. 2
(pynkuumn Ha 3amauy Ha HAXOXKIECHUE HAMOOMBIIEr0 ¥ HAUMEHBIIIETO 3HAUYEHUHN BEJTHYNH. 2

NMPOMEKYTKe

B ToM 4yMc/ie NpakTH4YeCcKUX 3aHATHII U J1a00pPaTOPHBIX padoT
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IIpakTnyeckoe 3ansaTne Ne26 «Pemenne npukiaaHbIX 3a/1a4 METOAOM IOUCKA HAUOOJIBIIETO UITU 2
HaUMEHbLIEro 3Ha4eHUs1 GYHKIHUU HA IPOMEKYTKE»
CamocrositenpHas padora Ne22: 5
1. IToaroToBka cooOIeHNs U Tpe3eHTaUH 110 TeMe « OCHOBOMONOKHUKY AU pepeHnanbHoro u
MHTETPAJIBHOTO UCUUCIICHUSD.
2. Beimonuenue ynpaxsaenuii no reme «Haunbomnpiiee 1 HaumMeHblee 3Ha4eHUE (PYHKINU HA
IIPOMEXKYTKEY.
Cucremarusanusi 1 00001meHne marepuasia no reme «llpon3BoaHasi v ee NpUMEHEHHE) 2
Tema 6.9 Coaeprxanue y4eOHOro MaTepuaJia 14
HeonpeneaeHubrit [lepBooOpa3nas ¢pynkuuu. OCHOBHOE CBOMCTBO NEpBOOOpa3HBIX. [ eOMEeTprUecKuii CMBICT MHOKECTBA 2
HHTerpaji MIepBOOOPA3HBIX.
[lonsTre HeonpeneneHHoro uHTerpaiga. OCHOBHBIE CBOICTBA HEONPEIEIEHHOI0 UHTErpaia. OCHOBHBIE 2
(opMyJIbl HHTEITPUPOBAHMS YJIEMEHTAPHBIX (DYHKIHH.
HaxoxaeHue HeonpeaeaeHHbIX HHTETPAJIOB METOA0OM HENOCPEICTBEHHOTO MHTETPUPOBAHMSI 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTnueckoe 3ansitue Ne27 «HaxoxeHue nepBooOpa3HbIX Pa3IUUHBIX (QYHKLIUI» 2
IIpakTnueckoe 3anaTHe Ne28«HaxoxaeHre HEONPEEIEHHBIX HHTETPAJIOB IO OCHOBHBIM MPaBUIIAM» 2
CamocrostenbHas pabora Ne23: 4
1. CocraBienue TabIUIbl UHTETPAIOB U IPABUII HHTETPUPOBAHUS.
2. BeinonHeHue ynpaxkHeHui no teme «HeomnpeneneHHslid MHTErpay.
Tema 6.10 Coaeprxanue yueOHOro MaTepuaJia 15
OnpeneneHHbIH Onpenenensblil uHTerpan. OCHOBHBIE CBOMCTBA OIpeieIeHHOro uHTerpana. dopmyna 2
HHTErpaj Herotona Jleiibuuna.
['eomeTprUUEeCKHii CMBICI ONPEAEICHHOIO0 HHTErpaIa. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTnyeckoe 3ansiTue Ne29 «HaxoxaeHue onpeaeaeHHbIX HHTErPajioB IO OCHOBHBIM ITPaBUIIAM 2
IIpakTuueckoe 3ansaTue Ne30 «Brrurcnenue miomasaei miockux GUryp ¢ mOMOIIBI0 OMPEAeIEHHOTO 2
MHTETpaIa»
IIpakTnyeckoe 3ansitue Ne31«IIpumeHeHne onpeaeneHHOro HHTErpaia K pereHuio Gu3nIeckux 2
3a1a9»
CamocrositenbHas pabora Ne24: 5
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1. Beimonaenue pacueTHo-rpadudeckoit padbotsl «Ilnomans KpuBOTUHEHHOM HUTYPBI».
2. BeinosiHeHue ynpakHeHUH 1o teme «OnpenencHHblii HHTErpan

Cucrematusanusi u 060001menne marepuaja « MHTerpajgbHoe HCUHCICHUEY» 2
Paznen 7.KoopauHaTbl M1 BEKTOPHI B IPOCTPAHCTBE 16
Tema Coaeprxanue y4eOHOro MaTepuaJia 2
7.111psaimoyrojbHas [IpsimoyrospHas cucreMa KOOpAMHAT B IpocTpaHcTBe. OCHOBHBIE 337a4l KOOPAMHATHOTO METOAA 2
JAeKapToBa cucTeMa (paccTosiHME MEX Iy ABYMs TOUYKaMU; KOOPJIUHATHI CEPEIUHBI OTPE3Ka)
KOOPAMHAT
Tema 7.2 Coaep:xaHue y4eOHOro MaTepuaJia 12
BexkTopsl B Bekrop; KoopauHaThl BEKTOPA; JIMHA BEKTOPA. 2
NMPOCTPAHCTBE B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOPHBIX padoT
IIpakTuyeckoe 3ansaTue Ne32 «OmnpenencHue KOOpIUHAT U a0COTIOTHOW BETMYHHEI BEKTOpA B 2
MIPOCTPAHCTBE»
Camocmoamenvnana paboma Ne25: BeinonHeHue ynpaxxHEeHHN 0 TeMe «BEKTOpbl B IPOCTPAHCTBEY. 2
Conep:kanue y4e0HOro MaTepHuaJia
Tema 7.3 JlelicTBUs HaJl BEKTOpaMH (CyMMa BEKTOPOB; MTPOM3BEICHUE BEKTOPA HA YUCIIO; CKAIIPHOE
HeiicTBus Hajg IIPOU3BENECHNUE BEKTOPOB) 2
BEKTOpaMH B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTnyeckoe 3ansaTue Ne33 «BoinonHenue nelicTBUI Ha/l BEKTOPAMU B KOOPJAUHATHON U BEKTOPHOM 2
bopme»
Camocmoamenvhnas paboma No26: BoinonHeHue ynpaxHeHUH 110 TeMe «JIeHCTBUS HaJl BEKTOpaMM. 2
Tema 7.4 Pa3znoxkenne | Comep:kaHue y4eOHOIro MaTepuaJia 2
BEKTOpa M0 OpTaM KonnuueapHble BEKTOpHI; MPU3HAK KOJUIMHEAPHOCTH BEKTOPOB. KoMIiaHapHbIe BEKTOPHI; MPU3HAK 2
KOMIUIAHAPHOCTH BEKTOPOB. Pa3nokeHue BEKTOpa o opTaMm.
Pa3nesn 8. T'eomerpuueckme Tesa 58
Tema 8.1 Conep:xanue y4eOHOro MaTepuaJia 11
MHororpaHHUKH MHororpaHHuK; OCHOBHBIE 3JIEeMEHThI MHOTOrpanHuka. [lpusma. [lapannenenunes. 2
[Inpamuja. YceyeHHass nupamMuaa. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOPHBIX padoT
IIpakTnyeckoe 3ansiTue Ne34 «Penienue 3a1ad HaX0XKACHUS AJIEMEHTOB MHOTOTPAHHUKOB) 2
CamocrostenbHas pabora Ne27: 5

1. IToaroroBka coOOIIEHHS M PE3CHTAIIMH TI0 TeMe « MHOTOIpaHHUKH BOKPYT HACy.
2. BolnlosiHEHUE yripakHEHUH 110 TeMe « MHOTrorpaHHUKUY.
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Tema 8.2 ILi1omamn Coaep:xxanue y4eOHOro MaTepuaJia 16
NMoBepXHOCTel M 00beMbl | [ToHsATHE TUIONIA M TOBEPXHOCTU. POPMYIIBI BBIYHCIICHUS IUIONIA/ICH MOBEPXHOCTEH MHOTOIPAaHHUKOB. 2
MHOTOIPaHHUKOB [Tonsitne o6bema. OpPMyJITbI BEIYHUCICHUST 00bEMOB MHOTOTPAHHUKOB. 2
Brruncnenue mioniaeii moBepxHocTed 1 00beMOB MHOTOIPaHHHKOB. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOpHBIX padoT
IIpakTnueckoe 3ansaTue Ne35 «Pemenue 3a1au HaxoKIEHUs IJIOLIAAEH OBEPXHOCTEN 2
MHOTOTPaHHHKOBY
IIpakTnyeckoe 3ansiTue Ne36 «Pemenne 3a1a4 HaX0XKACHUSI 00bEMOB MHOTOTPAHHUKOBY 2
CamocrostenbHas pabora Ne28: 6
1. CocraBienue TabIULBI IO MOBEPXHOCTEN U 00BEMOB MHOTOTPaHHUKOB.
2. 3rotoBnenue Moesell MHOTOTPaHHHUKOB.
3. BemnonHenue ynpaxkHeHuil no teme «Ilnomanu noepxHocrel 1 00beMbl MHOTOTPAHHUKOBY.
Tema 8.3 Conep:kanue y4e0HOIro0 MaTepHuaJia 11
Tena BpauieHus Tena Bpaienusi; ocHOBHbIE 7eMeHThl. [rmmmnaap. Konyc. YceueHnHbli KoHyC. 2

Cdepa n map. Ceuenus mapa. KacarenbHas IIIOCKOCTb. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOPHBIX padoT
IIpakTnueckoe 3anaTne Ne37 no teme«Pelienne 3a1a4 HaxX0XKICHUSI 3JE€MEHTOBTEIN BPAIICHUS» 2
CamocrostenbHas pabora Ne29: 5
1. ITogroToBka coOOUICHNUS U PE3ECHTALIMH 110 TeMe « Tera BpaleHus: BOKPYT HACY.
2. BeinosiHeHue ynpakHeHu 1o teMme «Tena BpaleHus».

Tema 8.4 Ilnomann Coaeprxanue yueOHOro MaTepuaJia 16

noBepxHocTei M 00beMbl | DopMyJTbl BEIYUCICHHSI OOKOBOM U MOJTHOM MOBEPXHOCTEN TeJl BpaIlleHus!. 2
TeJI BpalleHust @DopMyJIbl BBIYUCICHHUS] 00bEMOB TEJ BpAIlICHHUS. 2
Boruncnenue miomazeil nopepxHocte 1 00bEMOB TN BPAILICHHUSL. 2
B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M J1a00paTOpHBIX padoT
IIpakTnyeckoe 3ansaTue Ne38 «Pemenue 3a1au HaxoXIEHUS IIJIOLIAAEH TOBEPXHOCTEHN Tel 2
BpalLCHUS»
IIpakTnueckoe 3anaTue Ne39 «Pemenue 3a1a4 Hax0kAeHUS] 00bEMOB TEJ BPAIICHUS» 2
CamocrostenbHas pabora Ne30: 6
1. CocraByieHue TaOIUIIBI TUIONIAICH TOBEPXHOCTEH U 0ObEMOB TEJ BpaIICHHUS.
2. 3rotoBneHue MoJeIel Tell BpallleHusl.
3. Bemonnenue ynpaxxaenuii mo teme «Ilmomnaam moBepxHocTe U 00beMbl TEJT BPAIICHUS.
Tema 8.5 Ilaomanmu Copep:kaHue y4e0HOIr0 MaTepHuaJia 4
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noBepxHocreii u 00bembl | [ToHsaTne koMOMHMpPOBaHHOTO Tena. CriocOObl BHIYMCIEHUS IIOIAJIEH TOBEPXHOCTEW U 00BEMOB 2
KOMOMHUPOBAHHBIX TeJl | KOMOMHHPOBAHHBIX TEJ.
Camocmoamenvnaa paboma Ne31: BeinonHeHue ynpaxHeHuil o teme «3mepeHus B TeOMETPUNY. 2
Pa3nen 9. JjeMeHTHI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH H MATEMATHYECKON CTATHCTHKH 24
Conep:xaHue y4eOHOr0 MaTepuaJia 6
T 0.1 OcHoBHast 1emMmma KoMOuHaTOpuKH. IlepecTaHOBKY; coueTaHusl; pa3MELCHUSI. 2
3ﬂ?:;H;H B ToM 4unciie MpaKTHYeCKHUX 3aHATHH M 1a00paTOpHBIX padoT _
KoMBERATOPHKH HpaKanechoe 3ansiTue Ned4( «PenieHue 3a1a4 HaX0XKACHHS KOJIMUYECTBA IEPECTAHOBOK, pa3MELICHHM 2
U COYETaHUID)
Camocmoamenvhnas paboma Ne32: BrinionHEHNE yIIpaXHEHUHN IO TeMe «DJIEMEHThl KOMOWHATOPUKIY 2
Tema 9.2 Daementbl | CoaepkaHue y4eOHOro MaTepuaJjia 10
Teopuu BeposiTHOcTe | CiydaiiHoe coObiTie. Kimaccudeckoe onpesienieHre BEpOITHOCTH COOBITHSI. 2
[TpousBeaeHne COOBITHIA U YCIOBHAsI BEPOSTHOCTb. 2
CrnoxeHue BEpOSTHOCTEH. 2
B ToM unc/ie NpaAKTHYECKUX 3AHATHH 1 JJA00PaTOPHBIX padoT
IIpakTnueckoe 3ansitue Ne41 «HaxoxieHue BeposTHOCTEH COOBITUI 2
Camocmoamenvnaa paboma Ne33: BelionHEHNE YIIPAXKHEHUHN IO TEME «DJIEMEHTHI TEOPUH 2
BEPOSTHOCTEN»
Tema 9.3 DiieMeHTHI Coaeprxanue yueOHOro MaTepuaJia 8
MaTeMaTH4YeCKOH CrnyualiHble BEJIMUMHBI; UX BUABL. 3aKOH paclpeieaeHHs TUCKPETHON Cly4aiiHON BEIMUUHBL. YUCIIOBbIE 2
CTATHCTHKH XapaKTEPUCTUKH CITy4alHON BETMYMHBI (MATEMAaTUYECKOE OXKUAHNE, TUCTIEPCHS], CpEHEE
KBaIpaTHYECKOE OTKJIIOHEHHE)
DJeMEeHThl MaTEeMaTHUECKOM CTATUCTHKHI 2
B ToM unc/ie NpAKTHYECKUX 3AHATHH U JJA00PaTOPHBIX padoT
IIpakTnueckoe 3ansitne Ne42 «PemeHre NpakTHYECKUX 3a/1a4 HA 00paObOTKY YMCIIOBBIX JaHHBIX, 2
BBIUYHCIICHUE UX XapPaKTEPUCTUK»
Camocmoamenvnan paboma Ne34: BeIonHEHNE yIPaKHEHUH 110 TEME « DJIEMEHTBI MATEMAaTHYECKOU 2
CTaTUCTUKM»
Paznen 10. Cucremarusanusi v 00001IeHHe U3YYEHHOI0 MaTepuaJa. 37
Tema 10.1 IloBTopenue. | Conep:kanue yueOHOro MaTepuaJa 4
@yHkuuu, uX cBolicTBa | OyHKUUU (CTETIEHHAs, TOKa3aTeNbHasl, JorapupMuIecKas, TPUrOHOMETPUYECKHE), X CBOMCTBA U 4
U rpadpuku rpadukn. OnpeeneHne CBOMCTB GYyHKINUHU 110 €€ TpaduKy.
Tema 10.2 IloBTropenue. | Coaep:kanue y4eOHOro MaTepuaJa 4
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YpaBHeHus u VYpaBHeHuUeE; pellleHne YpaBHEHUS; KOPEHb ypaBHEeHUs. PaBHOCHIIbHBIE ypaBHEHUS. OCHOBHbBIE METO/IbI 4
HepaBeHCTBa pelIeHns ypaBHEHUH.
HepasenctBa. CBOMCTBa YHCIOBBIX HEPABEHCTB. METOI MHTEPBAJIOB.
Tema 10.3 IloBTopenue. | Coaep:kaHue y4eOHOro MaTepuajia 4
NuddepennuanbHoe [TpousBoaHas GyHKIIMU U €€ MPUMECHECHHE. 4
HCYHCICHHE
Tema 10.4 IloBTopenue. | Conep:kaHue y4e0HOIro MaTepHuaJa 6
HNuTerpajbHoe Heonpenenennsiit uaTerpas. OnpeneseHHbId HHTErpall U €ro ITPUI0KEHUS. 6
HCUYMCIeHne
Tema 10.5 IlosTopenue. | Conep:kanue yueOHOro MaTepuaJa 4
I'eomerpuyeckne Tesa | 'eomerpudeckue Tena. Beraucienue miomniaeii moBepXHOCTed M 00bEMOB T€OMETPHUECKUX TEJL. 4
Tema 10.6 IloBTopenue. | Conep:kanue yueOHOro Mmatepuajia 2
DJIEeMEeHTBI TeOpHH DneMEeHTHl TEOPUH BEPOSITHOCTEN U MaTeMaTHUYECKON CTaTUCTUKU 2
BEPOSITHOCTEH 1 CamocrosrtenbHas pabora Ne35: 13
MaTeMaTH4eCKOi BoinonHeHnue npuMepHbIX BAPHAHTOB SK3aMEHAIIMOHHBIX paboT
CTATUCTHKHU
ITpomeskyTOUHas aTTecTauus B Gopme sx3ameHa *
Bcero: 374
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3 YCJIOBHUSA PEAJIN3AIIMNA YUYEBHOM JUCIUTLIMHBI
O/15.04 MATEMATHUKA
3.1 YueOHO-MeTOAMYecKOe 00ecnieyeHre MPOrpaMMBbl AU CHMIIIMHBI

Y4e0HO-MEeTOANIECKHIA KOMIUIEKC TUCIUIIMHBI BKIIIOYACT:

— IEpeUYEeHb NPAKTUUECKUX 3aHATHUI;

— MCTOANYCCKHUEC PCKOMCHAAINHU 1O BBIITOJIHCHUIO IIPAKTUYCCKUX pa60T;

— MCTOAUYCCKHUEC PCKOMCHAAINHU JIsI OpraHu3aln CaMOCTOSITETbHON ACATCIIBHOCTH CTYICHTOB;,

— cJaiig — npe3eHTaluuu K JUCIUIUINHE;

-- OubnuoteyHsIdt HOHI.

3.2 MaTepuajibHO — TeXHHYeCKoe o0ecneyeHre NPorpaMMbl U CIUTIIHHbI
B cocraB MaTCpraJIbHO — TCXHUYCCKOI'0 OCHAIIICHUSA Ka6I/IHeTa Maremartuka BXOOAT:
- yaeOHble paboune MecTa;
- yueOHas J0CKa;
- IPOEKTOP;
- HeTOYK;
- UHTEpPaKTUBHAS J10CKa;
- KOMILIEKT y4eOHO-HATTISAHBIX TOCOOUH.

3.3 UudopmaunonHoe obecriedeHue 00yueHHusl peajin3alu NporpaMmbl
OcCHOBHbBIE HCTOYHUKH

1. bBammakoB M.M. Marematuka.- M.: «Akagemus», 2014.
2. [Memanwnmnkas 3.1. Pabouas rerpans mo marematuke (dactu 1 u 2)-CMoeHCK:
OI'BITIOY CmonAIIO, 2021.

JlonoTHUTe IbHbIE HCTOYHUKH

1.Janasa A.A. Matemartuka.- M.: «@opym», 2009.
2. NanasH A.A. COOpHHK MPaKTUUECKUX 3aJaHUi o MaTeMaTke.- M.:«Dopym»,

2009.
3.bammakoB M.M. MaremaTtuka: COOpHMK 3ajau Npo(ecCHOHAIBLHOW HAIpaBIEHHOCTH — M.,
«Axanemus» 2014.
4.boromonos H.B. Ilpaktuueckue 3aHsaTus o MaremaTtuke. - M.: Beiciias mkona, 1990
5.I'yceB B.A., I'puropreB C.I', UBonruna C.B. Maremartuka.- M.: «Axkagemusi»,2008
6.Konsrun KO.M. u np. Martematuka (Kuura 1). — M., 2003.

7.Konsarun FO.M. u np. Marematuka (Kuura 2). — M., 2003.
8.Jlykankun I'.JI., Jlykankun A.I'. Maremaruka.— M., 2004.
9.Ilexnenxwmit 1.JI. MaTtemaruka.— M., 2003.

HNurepHer-pecypcenl
1. MaTemaTtnueckuii noprai (Bce KHUTH I10 MaTeMaTuKe). [ DIeKTpoHHbIN pecype| — Pexum
nocryra:http://math-portal.ru
2. MartemaTHka ajs KoJuieake.[ DneKkTpoHHbIi pecype| — Pexum
nocryma:http://www.mathteachers.narod.ru
3. MaTtemartuka 3a CpeHIOI0 HIKOJTY.[ DJIEKTPOHHBIN pecypc]| — Pexxum
nocryra:http://www.mathematics.ru
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4 XapakTepucTHKA OCHOBHBIX BU/I0B Y4eOHOI 1esITeJIbHOCTH

Copepxanue 00yueHust

XapakTepuCcTHKA OCHOBHBIX BU/0B /IeATEJIbHOCTH
CTY€HTOB(HA YPOBHE Y4eOHBbIX JeHCTBHII)

BBenenune

O3HaKOMJIEHHE C POJIBI0 MATEMATHKH B HAYKE, TEXHUKE,
9KOHOMHUKE, I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTHUAX U
NPaKTUYCCKOMN IEATEIILHOCTH.

O3HAaKOMJICHHE C TEJSIMH U 33JJa9aMH U3YICHHSI
MaTeMaTHKu npu ocBoeHuu npodeccuit CI1O u
cnenuansaocter CIIO.

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

BremonHenne apuMeTHUeCKuX JEHCTBUH HAJl YHCIAMH,
COUYETasyCTHBIE U NUCbMEHHBIE TPUEMBI.

Haxoxnenne npuOMMKEHHBIX 3HAYEHWM BEIWYMH U
MOIPEIIHOCTENBBIYMCICHU I (abcomoTHOM u
OTHOCHUTEIIbHOI); CpaBHEHUE YMCIIOBBIXBBIPAKEHUH.
Haxoxnenue ommO0K B MpeoOpa30BaHUSAX U BBHIYMCIECHUSIX
(OTHOCHUTCS KO BCEM IYHKTaM IIPOrPaMMBI).

O3HaKOMJIEHHE ¢ KOMIUIEKCHBIMU YHCIaMHU.

Kophu, crenenu, jorapugmsi

O3HakOMJIEHME C TOHSATHEM KOpHA n-H  CTENeHH,
CBOICTBaMM paJVKaJIOB U IPaBUJIaMU CPAaBHEHUS KOPHEH.
@OopMyIMPOBAHHUE ONPENEICHUS KOPHSI U CBOWCTB KOPHEH.
Bbruncnenue U cpaBHEHHE KOPHEH, BBIOJHEHUE NPUKUIKA
3HAYEHHUsI KOPHS.

[IpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPaKEHHIH,
COZIepKALIUX PAJUKAIIbI.

Beimonnenne pacdyeroB 1mo ¢opmyiaMm, COAEpIKaIIUM
pajuKalbl, OCYIIECTBJISASI HEOOXOOUMBIE TOACTAHOBKU H
npeoOpa3oBaHusl.

Omnpenenenne paBHOCUIBHOCTH BBIPAKEHUH C pajuKaIaMH.
Pemenne nppalnoHaIbHBIX YpaBHEHUI.

O3HakOMJIEHHE C MOHSITHEM CTENEHU C JACHCTBUTEIbHBIM
MIOKAa3aTeJIEM.

HaxoxxeHne  3Ha4eHMM  CTENEHW, HUCHOJB3Yys  IIPH
HE00XO0IMMOCTH UHCTPYMEHTAJIbHBIE CPECTBA.
3anuchbIBaHUE KOpHS 7n-M CTENeHM B BUJAE CTENEHH C
JpOOHBIM MOKa3aTeaeM U Ha000poT.

@opMyIMpPOBaHHUE CBOWCTB CTENEHU. BrIuncieHue crenexnen
C pPALMOHAIBHBIM II0KA3aTEJIEM, BBINOJIHEHUE INPUKUIKA
3HAYEHHUsI CTEIICHU, CPABHEHHE CTEIICHEM.

[IpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX BBIPaKEHHI,
ColepKaIUX CTENEHU, IPUMEHsAd CBOMCTBA. PemieHue
[IOKAa3aTeNIbHbIX YPABHEHUH.

O3HakoMJIEeHHE C NMPUMEHEHWEM KOpHEW U CTelneHed mpu
BBIUHCJICHUM CPEIHUX, JEJIEHHU OTpPE3Ka B «30JI0TOM
CEYCHUN».

Pemenne npukiaaHbIX 33124 HA CIO0XKHbBIE IPOLICHTHI

IIpeoGpa3oBanue
aJredpanyecKux BbIpaKeHH

Boinonnenne npeoOpa3oBaHUl BbIpaXEHHUH, NpPUMEHEHHE
¢dbopMyn, CBSI3aHHBIX CO CBOMCTBAMH CTENEHEW W
norapudmoB.  OmpeneneHue  o0MacTH  JTOMYCTHMBIX
3HAa4YeHUH JIOrapu(PMUIECKOTO BBIPAKECHHUS.

Pemrenune norapupMudeckux ypaBHEHHIA.
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OCHOBBI TPUTOHOMETPUH

OCHOBHBIC MOHATHSA

N3yueHne paguaHHOTO METOJA U3MEPEHMS YIIIOB BPAILCHUS
Y UX CBSI3U C IPayCHON MEpOM.

N300paxeHne  yrioB  BpalleHUs HAa  OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIOJIOKEHUEM.
@OpMyIMPOBAaHUE  OINPEACICHUM  TPUTOHOMETPHUYECKHUX
GyHKUMH I yIJI0B  TOBOPOTa M OCTPBIX  YIJIOB
NpSMOYTOJIBHOTO  TPEYrojbHHKAa W  OOBSICHEHHWE  UX
B3aMMOCBSI3H.

OCHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKIIECTB
JUIS BBIYMCIICHUS 3HAYEHUH TPUTOHOMETPUYECKHUX (DYyHKITHIA
10 OJHOH W3 HUX

IIpeoOpa3oBanusi mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

W3yueHne OCHOBHBIX (POPMYJ TPUTOHOMETPUHU: (HOPMYJIBI
CIIO’KCHHS, Y IBOCHHS, npeoOpa3zoBaHUs CYMMBI
TPUTOHOMETPUYECKMX  (PYHKIMI B  NpOU3BEACHHE W
NPOU3BEJICHNSI B CyMMY M NPHUMEHEHHE NPH BBIYHCICHUH
3HAYEHUSI TPUTOHOMETPHUUYECKOTO BBIPAKEHHS U YIPOLICHHS
ero.

O3HaKkOMJIEHHE CO CBOMCTBAMHM CHMMETPUM TOYEK Ha
eIMHUYHOM OKPY)XKHOCTH M IPUMEHEHHE WX JUIS BBIBOAA
dbopMys IpUBEICHHSL.

IIpocreitmme
TPUTOHOMETPUYeCKHue
YPABHEHHS M HEPABEHCTBA

Pemenne mo dopmMyinaM U TPUTOHOMETPUYECKOMY KpPYTY
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUM.
[IpumeneHne OOMMX METOIOB PEIICHUS YPaBHCHHM
(npuBeneHWe K  JUMHEMHOMY, KBaJpaTHOMY, METOJ
pa3joKEeHUs Ha MHOXXUTEIH, 3aMEHbl TNEPEMEHHON) MpH
pELIEHNN TPUTOHOMETPUYECKUX YPABHEHUH.

YMeHue oTmeyaTb Ha Kpyre pelieHusi TpOCTEHIINX
TPUTOHOMETPUUECKUX HEPABEHCTB.

APpPKCHHYC, aDKKOCHHYC,
APKTAHI€HC,APKKOTAHTeHC
yucaa

O3HaKOMJICHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUUECKUX
(byHKIMA.

N3ydyenue  ompeneneHuid  apKCHUHyca,  apKKOCHHYcCA,
apKTaHTeHCa, apKKOTAaHTeHCa 4yucla, (popMyJIMpoBaHHE HUX,
n300pakeHHe Ha EIWHUYHONW OKpPY)KHOCTH, MPUMEHEHHE
IIPU PELICHUN YPABHEHUM.

PYHK

AU, UX CBONCTBA U TPA®UKH

®yukuuu.llonsitue o
HeNpPepbIBHOCTH (PYyHKIIUMN

O3HakOMJICHHE C TIOHSATHEM [EPEMEHHOH, IpHUMepaMu
3aBUCHMOCTEH MEXKIy MEPEMEHHBIMH.

O3HakoMJIEeHHME C TMOHATHEM rpaduka, OIpelerIeHnue
NPUHAUICKHOCTH TOYKH TpapuKy QyHKIHH.

Omnpenenenne 1o ¢popMyIie MpocTenIneil 3aBUCUMOCTH, BHIA

ee rpaduka.
Bripakenue o ¢popmyiie oJHON IEpEMEHHOM Yepe3 ApyTHe.
O3zHakoMIiIeHHE c OIIpEACICHUEM ¢byHKIMN,

(dhopMyTupOBaHHE €TO.
Haxoxnenue obmactu ompeneneHus M 0OIaCTH 3HAYCHHMA
byHKITUN

CBoiicTBa yHKIHM.

I'pagpuueckast uHTEpHIPETALIMS.

IIpumepsl
POyHKIHOHAJIBLHBIX3ABHCHMOCTEH
B peajIbHbIX

nmpoueccax u ABJCHUAX

O3HakomIieHHe C npumMepaMu (GYHKLINOHATIBHBIX
3aBHCHUMOCTEl B peajbHBIX IpOLlEcCax M3 CMEXKHBIX
JUcUUIUIMH. O3HaKOMIICHHE c JI0Ka3aTeIbHbIMU

pacCyKIECHHUSIMA  HEKOTOPBIX  CBOWCTB  JIMHEWHOW U
KBaIpaTHYHOW  (QYHKIMIA, TPOBEAEHUE HCCIEAOBaHUS
JUHCWHON, KYCOYHO-TMHEHHOW, JpOOHO-JIMHEHHOW |
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KBaJPaTUYHON (PYHKIHI, TOCTPOCHNE UX TPa(UKOB.
[Toctpoenue u utenue rpadukoB (ynkiuit.lccnenoanue
¢yukuun.CocraBineHue BUAOB (GYHKUMH 1O JaHHOMY
YCIIOBHIO, pEHICHWE 3aJad Ha OJKCTpeMyM. BrimonHnenue
npeoOpa3oBanuii rpaduka GyHKINH.

CreneHnble, Moka3a-
TeJbHbIE, JJOrapupmMuiyecKue u
TPUTOHOMETPHYECKHE
(pynxuumn.

OoOpaTHbIe
TPUTOHOMETPHYECKHE
byHkuun

Boruncnenue 3HaueHni QyHKIUI 10 3HAYEHHUIO apIyMEHTAa.
OmnpezneneHue TMONOXKEHUS TOYKM Ha rpaduke Mo ee
KOOpJMHAaTaM U Hao0OpoT.

Hcnonp3oBaHue CBOMCTB  (QYHKIMA [JIs  CpaBHEHUs
3Ha4YeHU cTerneHel 1 Jorapu@mos.

[Toctpoenue rpauKoOB CTENEHHBIX M JOTapu(PMUUYECKUX
(byHKIHA.

Pemenue mokazaTenbHBIX U JIOTapU(MUYECKUX ypaBHEHUH
Y HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIEHHE C MOHATHEM HENPEPBIBHOM NMEPUOINYECKON
GbyHKIMH, GOpPMYJIUPOBAHUE CBOICTB CHHYCa U KOCHUHYCA,
HOCTPOCHHUE UXTPAPUKOB.

O3HaKOMJIEHHE C TMOHSATHEM TapMOHUYECKUX KOJEOAHWW U
OpUMepaMu TapMOHMYECKUX KOJIeOaHUH Ml ONUCAHHUsA
MPOIIECCOB B (PU3HKE U APYTHX OONACTIX 3HAHHUS.
O3HaKOMJICHHE C MOHATHUEM pa3pbIBHOM IEPUOIUYECKOU
¢yHKumMu, (GOpMYyIHpOBaHWE  CBOWMCTB  TaHTeHCA U
KOTAaHI'€HCA, IOCTPOEHUE UX IPa(hUKOB.

[Ipumenenne cBOWCTB (YHKIMU Ui CpaBHEHHS 3HAYCHHN
TPUTOHOMETPUYECKHUX GbyHKUUH, peleHus
TPUTOHOMETPUYECKUX YPABHEHHM.

[Toctpoenne rpagukoB OOPATHBIX TPUTOHOMETPHUECKUX
(byHKIMK ¥ oTpeieTIeHne 0 TpauKaM UX CBOMCTB.
Brinonuenue npeobpa3zoBaHus rpaUKoB.

HAYAJA MATEMATHUYECKOI'O AHAJIM3A

ITociienoBaTeanbHOCTH

O3HakoMJICHHUE C IIOHATUEM YHCIIOBOM
IIOCJICIOBATEIbHOCTH, crocobaMu ee 3a7aHus,
BBIYUCICHUAMU €€ YJIICHOB.

O3HakOMJIEHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO
YUCIOBOI'O psAla HAa [pPUMEPE BBIYUCICHUS CYMMBI
0ECKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPECCUH.
Pemenne 3amad Ha TOpuUMEHEHHE (QOPMYIBl  CYMMEI
0EeCKOHEYHO yObIBaIoIe reOMETpUUECKON IPOTrPECCUH

IIpou3BoaHas U ee IpMMEHEHUE

O3HaKOMJICHHE C TIOHSATHEM IIPOU3BOIHOM.

Wzyyenne u QopMyaupoBaHHE €€ MEXaHUYECKOro U
reOMETPHUECKOTO CMBICTIA, W3y4CHHE aNropuT™Ma
BBIUMCJICHUS] TPOM3BOJHOM Ha TMpHUMEpe BBIYUCICHUS
MT'HOBEHHOM CKOPOCTH U YTJIOBOTO K03 dunmenra
KacaTeJIbHOM.

CocraBiieHre ypaBHEHUS KacaTeIbHOM B 00IIIeM BUJIE.
YcBoenne  mpaBun  auddepeHIUpoBaHusa, — TaOIUIIBI
MPOU3BOIHBIX 3JEMEHTAPHBIX (YHKIMHA, MPUMEHEHUE IS
muddepernupoBanns (QYHKIMH, COCTaBICHHUS YpPaBHECHUS
KacaTeJIbHOM.

N3yuenune Teopem 0 CBsI3U CBOMCTB (DYHKITUU TTPOU3BOIHOM,
(dbopMyIHpOBKaA UX.

[IpoBenenne ¢ NOMONIBIO MPOU3BOAHON MCCIEIOBAHUS
GbYHKIUH, 3a1aHHON POPMYIIO.
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YcraHOBIIEHHE CBSI3U CBOMCTB (DYHKIMM M IIPOU3BOIHON IO
uX rpaduxam.

[IpumeHeHne TPOW3BOAHOM [N peUleHHs 3ajJad  Ha
HaXO0X/ICHHE

HauOOJIBIIEr0, HAMMEHBIIEI0 3HAYEHUsS U Ha HaXOXXJCHHE
HKCTpEMyMa.

IlepBooOpa3nas
U HHTerpaJj

O3HakoMJIEHHE C MOHATHEM MHTErpasa 1 nepBooOpa3Hoi.
W3y4enue npaBuiia BEIYUCICHUS IEPBOOOPA3ZHON U TEOPEMBI
Herorona—JleitOHuna.

Pemienne 3amau  Ha  CBSA3b  MEpBOOOpasHOM W ee
HPOM3BOJIHON, BBIUMCIIEHUE NEPBOOOPA3HOM ISl JaHHOU
GyHKIUH.

Pemenne 3amau  Ha  NpUMEHEHHME  HHTErpana  Juisd
BBIYUCIICHUSI (PU3MUECKUX BEIWYHH U TUIOMIA/ICH.

YPABHEHUA M HEPABEHCTBA

YpaBHeHHS H CHCTEMbI
ypaBHeHuii HepaBeHncTBa u
CHCTEMbI HEPABEHCTB C IBYMSI
nepeMeHHbIMHU

O3HakoMJICHUE C TPOCTEUIIMMHM CBEICHUSIMH O KOPHSIX
anreOpanyecknx YpaBHEHUH, TOHATUSMH HCCIEJOBAHUS
YPaBHEHUH U CUCTEM ypaBHEHHIA.

N3yueHne TeopuM PpaBHOCHIBHOCTH YPaBHEHUH U €€

npuMeHeHud. lloBTopeHne 3amMcu pemeHus CTaHIapTHBIX

ypaBHEHHH, MpPHUEMOB NpeoOpa3oBaHUS ypaBHEHUH JUIs

CBEJICHUS K CTAH/IApTHOMY YPAaBHEHUIO.

Pemenue panyoHanbHbIX, HPpaliOHAIBHBIX,10Ka3aTEIbHbBIX
Y TPUTOHOMETPHUUYECKUX YPABHEHUIN U CUCTEM.
Hcnonb3oBanue CcBOMCTB M rpadukoB (QyHKIUH uis
pelLICHHS] YpaBHEHUM.

[loBTOpEHNE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemienne ypaBHeHUI C TNPUMEHEHHEM BCEX IPUEMOB
(paznmokeHUsT  HAa  MHOMKUTENM,  BBEIEHUS  HOBBIX
HEW3BECTHBIX, MOJICTAHOBKH, TPpa)uuecKoro MeTo/a).
Pemenne cucrteM ypaBHEHHMH C NMPUMEHEHHEM Pa3IMYHBIX
CIoco0oB.

O3HakomIIeHHE ¢ OOIIMMHU BOTIPOCAMH PEIICHUS] HEPABEHCTB
W HWCIOJB30BAaHUE CBOWCTB M TpadukoB GYHKIHUA TIpH
pELIEHNN HEPABEHCTB.

Pemmennie HepaBEeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM
pa3IMYHBIX CIIOCOOOB.

[IpumeHeHne MaTeMaTHUYECKUX METOAOB Ul pEIleHUs
coJlepKaTeNbHBIX 337au U3 Pa3IMYHbIX 00JacTel HayKdu U
MPAKTHKU.

WNHTtepnpeTupoBaHre pe3yiabTaTOB C YYETOM pPEAbHBIX
OTpPAHUYECHUM.

3JEMEHTBbI KOMBUHATOPUKH, TEOPUU BEPOSAITHOCTEM U

CTATUCTUKH

OcHOBHBIE IOHATHS
KOMOUHATOPUKH

W3ydenue mnpaBuiaa KOMOMHATOPUKM M TPUMEHEHHE IIPH
PELIeHNKOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3aJad METOAOM Iepebopa u 1o
MIPaBUITYyMHOKEHHUS.

O3nakomieHHe c MOHATUSMHU KOMOWHATOPUKH:
pa3MeUIeHUsIMH,  COYETAaHUSIMHU,  IEpPeCTaHOBKAMU U
(dbopMynaMu A UX BBIYHCIICHHUS.

OObsicHeHHEe U TpUMEHEeHHe QOpMyJ [UIs BBIYUCICHUS
Pa3MEILECHNI,IEPECTAHOBOK M COYETAHUM IPU  pEUICHUU
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3ajau.
O3zHakomieHue ¢ OuHOMOM HbIOTOHA W TpPEyroJbHUKOM
[Tackans.

Pemenne mpakTHYECKHX 3a/la4 C MCIOIH30BAHUEM TMOHSTHI
U MpaBuJl KOMOMHATOPHUKH.

DJIeMeHTbI TeOpuu
BepOSITHOCTE

H3y4yeHne  KIIaCCMYECKOrO  ONPENEICHUS  BEPOSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne  mpuMepoB  BBIUMCIEHUS  BEPOSTHOCTEM.
Perienune3anay Ha BEIYUCICHUE BEPOSITHOCTEH COOBITHIA.

DJIeMEeHThI MATEeMATHYECKOMI
cratuctuku. [IpeacraBienne
TAHHBIX

O3HaKOMJICHHE C TIPEACTABICHUEM YHCIIOBBIX JAHHBIX M UX
XapaKTePUCTHKAMHU.

Pemenne mnpakTuueckux 3amad Ha 0OOpabOTKY YHCIIOBBIX
JAHHBIX,BEIYUCIICHUC UX XAPAKTCPUCTUK

I'EOMETPUA

IIpsiMble U MJIOCKOCTH B
MPOCTPAHCTBE

@OopMyIUpOBKa M IPHUBEICHUE [OKA3aTENIbCTB IPU3HAKOB
B3aMMHOI'O  PAacCIOJOXKEHUS HIpPSIMBIX M IUIOCKOCTEH.
PacnioznaBaHue Ha 4epTekax U MOJEISAX Pa3IMYHBIX CIy4dacB
B3aMMHOI'O  pAacCIOJOKEHUS  NpSIMBIX M IUIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYKICHHM.

DopmMyIHpPOBAHUE OMNPEICICHUM, NPU3HAKOB U CBOMCTB
NapaJUIeIbHBIX M NEPHEHIUKYJSIPHBIX  IUIOCKOCTEH,
IBYTPaHHbBIX U JIMHEWHBIX YTJIOB.

BeinosmHeHHe MOCTpPOEHUS YIVIOB MEXAY NPSIMBIMU,
OpsAMOM M IUIOCKOCTBIO, MEXKIy IUIOCKOCTSAMH IO
OIMCAHUIO U PACIIO3HABAHNE UX HA MOJEIISX.

IIppuMeHeHHEe TIPU3HAKOB M CBOMCTB  PACIOJIOKECHUS
IPSIMBIX Y IJIOCKOCTEN NP PEIICHUM 3a/1a4.

N300pakeHre Ha pUCYHKaX M KOHCTPYUPOBaHHE HA MOJEISIX
NEPNEHIUKYISIPOB M HAKIOHHBIX K IUIOCKOCTH, IPSMBIX,
MapaJuUIeIbHbIX IUIOCKOCTEH, YIJIOB MEXAy MpsMOH U
IUIOCKOCTBIO M1 0OOCHOBAaHHUE MTOCTPOEHHUSL.

Pemenue 3a1a4 Ha BBIUMCIEHHE T€OMETPUUECKUX BEJINYMH.
OnuceiBaHME pPAcCTOSHUSA OT TOYKM IO IUIOCKOCTH, OT
IpsAIMOM 10 IUIOCKOCTH, MEXAY IUIOCKOCTSAMH, MEKIY
CKPCIIMBAOIIAMUCSA NPAMBIMU, MEXKIY IPOU3BOJIbHBIMU
¢burypamu B mpoCTpaHCTBE.

@opMyIUpOBaHUME M JOKA3bIBAHME OCHOBHBIX TEOPEM O
paccTosiHUAX(TEOpEM CYILIeCTBOBAHUS, CBOMCTBA).
N300pakeHre Ha ueprexax M MOJENAX pacCTOSIHUA U
000CHOBAHUECBOUX CYKICHUU.

OnpeneneHre U BBIYUCICHUE PACCTOSHUI B MPOCTPAHCTBE.
[Tpumenenue GopMys U TEOpeM TUIAHUMETPHUH ISl PEIICHUS
3aj1ad.

O3HakoMJIEHHE c MOHATHEM [apajuIeIbHOTO
IIPOEKTUPOBAHMS U €rOCBOMCTBAMM.

[Ipumenenue TeopuH JUIsi OOOCHOBAaHUS TOCTPOCHUU U
BBIYUCIICHUI.

ApryMEHTUpOBAaHHUE CBOMX CYXIEHHMM O  B3alMMHOM
PacIoyI0KEHUUIIPOCTPAHCTBEHHBIX QUTYP.

MHororpaHHuKHu

Onucanne W XapakTepUCTHKa  pa3IUYHBIX  BHJIOB
MHOT'OTPaHHHMKOB,IEPEUUCICHUE UX DJIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPAHHUKOB U BBINOJIHEHHE IMOCTPOCHUS
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Ha U300paXXEHUAX U MOJIENIAX MHOTOTPAaHHUKOB.
Bplunciienne  NUHEMHBIX ~ JJIEMEHTOB M yIVIOB B
IIPOCTPaHCTBEHHBIXKOH(DUTYpaLIUsX, apryMEeHTHPOBAaHUE
CBOMX CYXKICHUH.

XapakTepucTuka U H300pakeHUE CEUYCHMs, pa3BEPTKU
MHOT'OTPaHHUKOB,BBIYMCIICHUE TUIOLIAIEN [IOBEPXHOCTEM.
[Toctpoenne  mpocTedmmx  cedeHWid Ky0Oa, TPU3MBIL,
MIAPaMU/JBI.

[TpumeHeHue GpakToB U CBEICHUN U3 TUIAHUMETPHH.
O3HakOMJIEHME C BHUJAMU CHMMETPUIl B THPOCTPAHCTBE,
(dbopMyIMpOBaHUE ONPEEICHUI U CBOMCTB.

XapaKkTepucTUKa CUMMETpUU TEJIBpAICHUA 51
MHOT'OTPaHHHKOB.

[IpuMeHeHne CBOWCTB CUMMETPHH NPU PEIICHUH 3aad.
Vcnonb3oBaHue NpUOOPETEHHBIX 3HAHUM JUISL UCCIIEJOBAHUS
Y MOJCIIMPOBAHUS HECIIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOI'OIPAaHHMKOB M BBIIOJIHEHUE
PUCYHKOBIIO YCJIOBHSM 3a1a4.

Tesa 1 moBepXHOCTH
BpallleHust

O3HakOMJICHHE C BHJAMU Tell BpalleHus, GopmMyaupoBaHue
UX OIIPEJEIICHUIN U CBOWCTB.

@opMyIMPOBAHUE TEOPEM O CEUEHUHU IIapa IIOCKOCTBIO U
IJIOCKOCTH, KacaTeJIbHOM K cepe.

XapakTepucTuka U HW300pa)keHHe Tell BpalleHHs, HX
pa3BEpPTKHU, CEUEHUSI.

Pemrenue 3a1a4 Ha NOCTPOEHUE CEUEHUM, BBIUUCIECHUE JIJIMH,
pacCcTOSIHUM, YTJIOB, ITOMIAACH.

[IpoBenenne noKa3aTENbHBIX PACCYKICHUWIPU PpPELIECHUU
3a/1ad4.

[IpuMeHeHne CBOMCTB CUMMETPUM IpPU PELICHUWU 3a]ad Ha
TeJa BpalleHMsl, KOMOMHALIUIO TEJI.

N300paxkeHNe OCHOBHBIX KPYIJIBIX TEJI U BBIOJHEHUE
PHUCYHKa IOYCJIOBHIO 337a4u

HN3mepenus B reomeTpuu

O3HakoMJIeHHE c TIOHSATHSIMH TUTOILAIH,
00BbeMa,aKCHOMaMUH CBOMCTBAMM.

Penrenue 3a7au Ha BBIYUCIICHHUE TUIOMIAICH TUIOCKUX QUTYp
C MPUMEHEHUEM COOTBETCTBYIOMMX (hopmyn U (HaKTOB U3
TUTAHUMETPHH.

Nzydenne TeopeM 0 BBIYHCIICHUT 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3ajauy Ha TMPUMCHCHHUE
(hopMyJT BEIYHCIICHUS 00HEMOB.

Wzydenne  ¢dopmyn s BBIYMCICHHSA  IUIOLIAJCH
MMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIIICHHUS.
O3HaKOMJICHME C METOJOM  BBIYHMCICHHUS  IUIOIIAJH
MMOBEPXHOCTHU C(ephl.

Pemienne 3amad Ha BBIYMCIICHHE ITUIOIIAACH TOBEPXHOCTH
MTPOCTPAHCTBEHHBIX TEJL.

KoopanHaTtel 1 BeKTOPBI

O3HaKOMJIEHHUE C IOHATUEM BEKTOPA.

N3ydyenue  AgexkapToBOM  CHCTEMBI  KOOpAMHAT B
MIPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOpAMHATAM
TOYEK U TUIOCKOCTEN, HAX0XKAECHNE KOOPJANHAT TOYEK.
Haxoxnenue ypaBHEHUN OKpYKHOCTH, C(epbl, MIOCKOCTH.
Brrunciienue pacCTOSHUN MEXIY TOUKaAMU.

WN3yueHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  MPaBHI
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pa3oKeHUs: BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABUII
HAaxO0KJICHHUs KOOPAMHAT BEKTOPA B IMPOCTPAHCTBE, MPABUII
JEUCTBUM ¢ BEKTOPAMM, 3aJaHHBIMA KOOPJUHATAMH.
[IpuMeHeHHe TeopuM NpH pPEUICHUM 3a1ad Ha JCHCTBUA C
BEKTOPaMH.

N3yueHne CKamsspHOrO NMPOU3BEACHUS BEKTOPOB, BEKTOPHOTO
YPaBHEHHUS MIPSIMOU U TUIOCKOCTH.

[IpuMeHeHHe TeopuM NpH pELICHUM 3a1ad Ha JCHCTBUA C
BEKTOPAMM, KOOPJUHATHBIN METOA, IPUMEHEHHE

BEKTOPOB ISl BBIYMCIICHUS BEJIMYUH YIJIOB M PACCTOSTHUM.
O3HaKOMJIEHHE C JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM  paCIIOJIOKEHUU TMPSMBIX M IJIOCKOCTEM €
HCII0JIb30BAHUEMBEKTOPOB.
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