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IlosicHUTeILHASA 3alIMCKA.

Pabouas Iporpamma 001eo0pa3oBaTesIbHOM y4eOHOMI JUCLUTUINHBI
«Marematrkay npenHasHaueHa Juisi u3ydeHusi marematuku B mpenenax [ITICC3 na 6a3e oCHOBHOTO
o0rero oOpazoBaHuUsL.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odImero ooOpa3oBaHus,
MPEABSIBISEMBIX K CTPYKTYype, COACPKAHHUIO U pPe3yabTaTaM OCBOCHHSI y4eOHOH IUCHUIIIMHBI
«MatemaTika», B COOTBETCTBHHM C PeKkoMEHAanusMH [0 OpPraHW3alllH TOJYYEHHUSI CPEeIHEro oOIero
oOpa3oBaHusi B TMpeaeliax OCBOCHHS O0O0pa30BaTENBHBIX MPOTPaMM CpEIHEro Mpo¢eCCHOHATBEHOTO
oOpazoBaHus Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHus C Yy4eToM TpeOoBaHUN deaepaabHbIX
rOCYIapCTBEHHBIX O0OpPa30BATEIbHBIX CTAHIAPTOB M IMOTy4aeMOW MNPOPECCHU WM CHEeIHATbHOCTH
cpenHero mpodeccuoHaIbHOTO 00pazoBanus ( MUChMO JlemapTamMeHTa rocyqapCTBEHHOW MOJUTHKA B
cdepe moarotoBku padbounx kajapos u 1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259).

Conepxanue mporpammbl «MaTteMaTHKa» HAIpPaBIIEHO Ha TIOCTHKEHUE
CIEYIONMX IeJIei:

e obecnedeHre CPOPMUPOBAHHOCTH MPEICTABICHU A O COIMMAIBHBIX, KYJIbTYPHBIX 1 HCTOPHYCCKUX
(dakTOpax CTaHOBJICHUS MATEMATUKU,
e oOecneveHre cPOPMUPOBAHHOCTH JIOTHYECKOTO, A ITOPUTMHUYSCKOTO U MATEMATHUECKOTO MBIIIIICHUST,
e o0ecrieueHue CHOPMUPOBAHHOCTH YMEHUW TMPUMEHSATh TIONYyYCHHBIC 3HAHHUS TP PEIICHUH
Pa3TUYHbBIX 3a]1a4;
e oOecneueHrne CPOPMHPOBAHHOCTH MPEICTABICHUH O MaTEeMaTHKE KaK YacTH OOIIeYeIOBEYeCKOn
KYJIbTYpbl, YHUBEPCAILHOM $3bIKE HAyKH, MO3BOJISIIOIEM OMUCHIBATH U M3y4aTh pPeabHBIC MPOIECCHl U
SIBIICHUSI.
B nporpammy BKIIOYEHO coJiepKaHue, HAIIPaBICHHOE Ha (JOPMUPOBAHUE Y CTYICHTOB

KOMITETEHIINH, HeoOXOoIMMBIX [iIg KadecTBeHHOro ocBoeHus [IIICC3 na 06aze OCHOBHOroO OOIIEro
00pa30BaHUs C MOTYYEHUEM CPETHEro 00IIEro 00pa3oBaHMsL.

Pabouast mporpamma oOmieoOpazoBaTeIbHON YyUeOHOM MUCHHUIIIMHBI «MaTteMaTnkay BKIIOYAET B
ceOsi: yueOHBIN Marepuai, IOCIeOBATEIbHOCTh €ro H3Yy4eHHs, paclpeieieHre Y4eOHBIX YacoB,
TeMaTuKy pedeparoB, BHIBI CaMOCTOSTEIBHBIX pabOT, YYUTHIBas CHENMU(UKY MPOrpaMM ITOJATOTOBKH

OCBaMBaeMOMU CIHEINAIbHOCTH.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUIIIMHBI «<MATEMATHK A»

Maremartuka siBiisieTcs (QyHIaMEHTaIbHON 00Ie00pa3oBaTeIbHON JUCITUTUTHHON
CO CIIOKUBIIMMCHA YCTOI\/JI‘II/IBLIM COACPIKAHUEM U 06H_[I/IMI/I TpeGOBaHI/IHMI/I K IIOATIOTOBKE 06y11a101111/1x051.

DTO BBIpaXKAETCSl B COJCPKAHMHM OOYUEHHSs, KOJMYECTBE YACOB, BBIJCISCMBIX Ha W3y4YeHHUE
OTACIIBHBIX TCM IIPOTPAMMEI, I‘JIYGI/IHG HUX OCBOCHUSA CTYACHTaMH, 061>eMe M XapakTepe MPAKTUUICCKUX
3aHATHI, BUIaX BHEAYTUTOPHOU CAMOCTOSATEIILHON PaOOThI CTY/IEHTOB.

OO0nme ey N3y4eHus] MaTeMaTHKN TPAIUIIMOHHO PEATH3YIOTCS B YeThIPEX HAIIPABICHUSX:

1) oOree mpeacTaBieHUE 00 UACSIX M METOIaX MATEMATHKH;

2) HWHTEIUICKTYyaIbHOE Pa3BHUTHUE;

3) oBjageHUE HEOOXOIMMBIMUA KOHKPETHBIMH 3HAHUSIMH M YMEHUSIMH;
4) BOCIUTATEIBHOE BO3ICHCTBHE.

[Mpodunuzanus meneil MaTeMaTHUUeCKOro 0Opa3oBaHUS OTpa)kKaeTcs Ha BHIOOpPE MPHUOPUTETOB B
OpraHu3auu ydeOHOU nesTenbHOCTH oOydaronmxcs. s Texauueckoro mpoduias oOpa3oBaHust BHIOOD
1eje cMem@ercs B MParMaTHYeCKOM HAMpaBlICHUHU, MPEIyCMATPUBAIOIIEM YCHIICHHE U paCIIMpPEHUE
MIPUKIIAHOTO XapakTepa W3y4eHUs MaTEMaTUKU, IPEUMYILECTBEHHON OpUEHTAlnU
Ha aJ'II‘OpI/ITMI/I‘-IeCKI/Iﬁ CTHUJIb IT03HABATEIbHON ACATCIIBHOCTHU.

Takum 00pazom, pean3anusi CoAep KaHus yIeOHOH TMCIUTIITNHBI OPUEHTUPYET Ha TPHOPUTETHYIO
pONIb  MPOIECCYANbHBIX XapaKTePUCTHK Y4eOHOW paboThl, 3aBHUCAIMX OT TOJYYCHHUS OIbITA
HCIIOJIB30BaHUA MATEMATUKH B COACPKATCIBHBIX H HpOCbeCCI/IOHaJ'II)HO 3HAYUMBIX CHUTyallUudX 110
CPaBHEHHUIO ¢ (POpMaAILHO-YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0ydEHUSI.

Conepxanue y4eOHOW JUCIUTLINHBI pa3pad0TaHO B COOTBETCTBUH C OCHOBHBIMH COJIEPKATEITbHBIMH
JIMHUSIMHAU 06y‘-IeHI/IH MaTEMaTUuKe:

e anreOpanyeckas JHHUS, BKIIOYAIOIAS CHCTEMAaTH3AIMI0 CBEJACHHWHM O 4YHCIaX; M3ydeHUE HOBBIX U
0000ImeHNe paHee W3YU4EHHBIX olepanuid  (BO3BEIEHHWE B  CTCIICHb, H3BJICUCHUE  KOPHS,
Jorapu(MUpPOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC U OOpaTHBIC K HMM); U3y4CHHUE HOBBIX BHJIOB
YUCIIOBBIX BBIPAKEHUH M (OPMYI; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYMCIUTEIHHON
KyJIbTYpbl, pacllMpeHHUe M COBEPIICHCTBOBAHHME aNreOpanyveckoro ammaparta, c(GOpMUPOBAHHOTO B
OCHOBHOH IIKOJIE, U €TI0 MPUMEHCHHUEC K PCIHICHUIO MAaTEMATHYCCKUX U MMPUKIAAHBIX 3a/1a4;

® TEOPETHKO-PYHKIIMOHAIbHAS JHHUS, BKIIOYAIOIMAS CHCTEMATH3AI[MI0 M paclMpEeHUEe CBEACHUU O
(GYHKIMSX, COBEPIICHCTBOBAHNE TPaPUIECKHX YMEHUHN; 3HAKOMCTBO C OCHOBHBIMH UJCSIMHU M METO JJaMU
MaTeMaTHYECKOTO aHaIn3a B 00beMe, MO3BOJISIONIEM HCCIIEOBATh JIEMEHTApHbIE (PYHKIMH M PElaTh
MPOCTEUIIME reoMeTpHIecKre, (PU3MYecKre 1 Ipyrue MpUKIaTHbIC 3a/1a4H;

® JIMHUSA ypaBHeHI/Iﬁ U HCPABCHCTB, OCHOBaHHAadA Ha IMOCTPOCHHH W HUCCICAOBAHHHN MAaTCMATUYCCKUX
MOJIeNeid, TIepeceKaroascs ¢ anreOpandeckoil u TEOPETUKO- (PYHKIIMOHAIBHOMN JIMHUSMU U BKIIOYAIOIIAS

pa3BUTHE U COBEPILIEHCTBOBAHME TEXHUKU ajireOpanveckux rnpeoOpa3oBaHUM JUIsl pelieHUs YpaBHEHUH,



HEPAaBEHCTB U CHUCTeM; (OPMHPOBAHUE CIIOCOOHOCTM CTPOMTH U HCCIEAOBATH IMPOCTEHIIHE
MaTEMAaTUYECKUE MOJEIH IIPY PELICHUU NPUKIAJHBIX 33a4, 3a1a4 U3 CMEKHBIX JUCLUILINH;

® TreoMeTpUYecKas JIMHMS, BKIIOYAIOIIAsl HAIVIsIHbIE MIPEACTaBIEHUs O IPOCTPAHCTBEHHBIX (UTypax U
U3y4eHHE MX CBOICTB, (JOPMUpOBAHHE M pa3BUTHE IPOCTPAHCTBEHHOTO BOOOpPaXEHUs, pa3BUTHE
CIOCOOOB T€OMETPUYECKUX M3MEPEHMH, KOOpAMHATHOTO U BEKTOPHOIO METOJOB Ui pELICHUs
MaTeMaTUYECKUX U MPUKIAJHBIX 3334,

® CTOXacTHYecKasi JIMHMS, OCHOBaHHAas Ha pPa3BUTUM KOMOMHATOPHBIX YMEHHM, NpPENCTaBJICHHUI O
BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOLIEro MHPA.

B temaTtnueckux miaHax mporpaMMbl ydeOHBIM MaTepuan IpelcTaBiieH B (opMe deperyroIerocs
pasBepTHIBAaHUSI OCHOBHBIX COJEP)KAaTENBHBIX JUHUHN (anredpanyueckoil, TeopeTHKO-(yHKINOHAIBHOM,
YpaBHEHHMI M HEpaBEHCTB, FTE€OMETPUUYECKOM, CTOXaCTMUECKOH), YTO MO3BOJSAET TMOKO MCIOJIB30BATh UX
pacIojo)KEHNE U B3aUMOCBS3b, COCTABIISTH KaJICHJAPHBIH IJIaH, 110 - pa3HOMY Yepeysl ydeOHbIE TEMBI.

N3yuenne obueobpazoBaTenbHON ydeOHONH TUCHUIUIMHBI «MaremaTrkay 3aBeplaeTcs 0/ABEICHHEM
UTOTOB B (OpME dK3aMeHa B paMKaxX IPOMEXKYTOUYHOH aTTecTalliy CTYJCHTOB B IMPOIECCE OCBOCHUS

[MTICC3 ¢ monxy4eHneM cpeIHero oomero oopa3oBaHusl.

MECTO YUYEBHOM JUCHHUILIUMHGI B YYEBHOM ILVIAHE

VYuebnas aucuuniauHa «MaTemaTuka» sBISETCS YJ4EOHBIM MPEIMETOM O0s3aTeIbHOM IMpeaMETHOMN
obmactu «MaremaTnka U nH@opmatukay ®I'OC cpennero obmero oopazoBaHusl.

B npodeccrnonanbHoi 00pa3oBaTebHON OpraHU3aIiy, peaiu3yromeid 00pa3oBaTeIbHYIO IPOrpaMmMy
cpeanero oduero obpasoBanus B npezaenax ocBoenus IIICC3 na 6a3ze ocHOBHOTO 0011IETO 00pa30BaHMUs,
yueOHas qucnuIinHa «MaTeMaTuKa» u3ydaeTcsi B oOpa3zoBareabHOM mukie ydeonoro miana [IIICC3 Ha
0a3e OCHOBHOTO OOIIETO 00pa30BaHUS C MOIYYCHUEM CPEIHET0 O0IIeTO0 00pa30BaHUSL.

B yuebnpix mmanax [IIICC3 yuebHas nucuuiuinHa «MaTeMaTHKa» BXOAMT B COCTaB OOMMX
00111e00pa30BaTeNbHBIX YUEOHBIX JUCHUILIINH, (OPMUPYEMBIX U3 0O0s3aTENbHBIX MPEAMETHBIX o0iacTeit
®I'OC cpemgnero obmero ob6pazoBanus, mis crenuanbHocteit CIIO cooTBercTBYyROIEro mpoduis

npoQecCHOHANTBEHOTO 00pa30BaHUS.



PE3YJIbTATBI OCBOEHHMSI YYEBHOM JUCHUILIMHBI
OcBoeHnue conepkanust yaeOHOM AucuuIUIMHbL «MaTteMaTukay o0ecreuynBaeT JOCTUKEHUE
CTY/IEHTaMU CIEAYIOLWX pe3yibmamos:
® JIUYHOCHIHBIX:
- c(pOPMHPOBAHHOCTH MPENICTABICHUN O MaTEMaTHKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CpEICTBE MOJCIUPOBAHUS SBICHUN U MPOIECCOB, UICSIX U METOAaX MAaTEeMaTHKU,
- TMOHMMAaHHE 3HAYMMOCTH MAaTEeMaTHKH Ui HAyJYHO-TEXHHUYECKOTO Iporpecca, CQOpMHUPOBAHHOCTh
OTHOIICHUN K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYeCKoi  KyIbTyphl Yepe3 3HAaKOMCTBO C UCTOPHEH
pPa3BUTHUS MAaTEMaTUKH, YBOJIOIMEN MaTEeMaTUYECKUX UJICH;
- Ppa3BHUTHE JIOTUUYECKOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHU S, AITOPUTMHUYECKON KyIbTYPHI,
KPUTHYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOXOTUMOM Jyisl Oymyiied mpogecCHOoHaAbHON AeSTeNbHOCTH,
JUTSE TIPOJTONIKEHU ST OOpa30BaHMS U CaMOOOpa30BaHUS;
- OBJIaJICHWE MaTeMaTHYECKUMHU 3HAHUSMHU U YMEHUSMH, HEOOXOJUMBIMUA B T1OBCETHEBHON KU3HHU, JUIS
OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYIHBIX NUCHHUIUIMH U JUCHHUIUINH MPO(eCCHOHAIBHOTO UK, s
MOJTy4eHUs1 0Opa30BaHMs B 00JIACTAX, HE TPEOYIONMX yrIyOJEHHOW MaTeMaTHYECKOM MOATOTOBKH;
- TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCIE CaMOO00Opa30BaHUIO, HA MPOTSHKEHUU BCEH
KU3HU; CO3HATEJbHOE OTHOLICHHWE K HENpephIBHOMY O0O0pa30BaHUIO KaK YCIOBHIO YCIIEIHOM
po(heCCHOHANBHOM 1 OOIIECTBEHHOM JEATEIbHOCTH;
- TOTOBHOCTH U CITIOCOOHOCTh K CAMOCTOSATEIBHON TBOPUECKOW U OTBETCTBEHHOW  JIESTENBHOCTH;
- TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKaMH B 00pa30BaTENbHOM,
0OIIECTBEHHO MOJIE3HO, YyueOHO-HCCIIeOBATEBCKON, TPOSKTHOM U APYTUX BUAAX JACSTEIBHOCTH;
- OTHOIICHHE K MPOECCHOHAIBLHON JESITeIPHOCTH KaK BOBMOXXKHOCTH Y4acTHSl B PEUICHUU JINYHBIX,

O6H_ICCTBCHHBIX, roCynapCTBCHHBIX, O6IJ_ICH8.I_II/IOH8.J'IBHBIX HpO6J’I€M;

® MemanpeomMemHbiX:

- YMEHHE CaMOCTOATEIbHO ONPENENATh LEIUW U 3aJa4d U COCTaBJIATHh ILIAHBI JIeITCIIbHOCTH;
CaMOCTOSITEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH NEATEIBLHOCTH; UCIOJIb30BATh
BCE€ BO3MOXKHBIE PECYPChl IJIsi JOCTHKEHUS MOCTABJICHHBIX IE€JIeW M peanu3alii IIJIaHOB
JeSITeTbHOCTH; BEIOUPATh YCIEIHBIE CTPATETUH B PA3TUYHBIX CUTYAIUSX;

- YMEHHE MPOAYKTUBHO OOIATHCS M B3aWMOJICHCTBOBAThH B MPOIECCE COBMECTHON  JIEATEIBHOCTH,
VIUTBIBATh MMO3UIINH JAPYIUX YIACTHUKOB JCSATEIHHOCTH, YIPPESKTHBHO pa3pemiaTh KOH(INKTHI;

- BJIaJICHUE HaBbIKAMH [MO3HABATENBHOM, y4eOHO-HCCIEI0BATENbCKON U MTPOCKTHON  JIeSTENbHOCTH,
HaBBIKAMHU pa3pelieHus MmpobieM; CrmocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY

MCTOJOB pCHICHUA IMPAKTUYICCKHUX 3a/lad, IPUMCHCHHNIO PA3JINYHBIX MCTOJ0B ITO3HAHU;



- TOTOBHOCTB U CIIOCOOHOCTBH K CAMOCTOSATEIBHOM HHq)OpMaI_IPIOHHO-HO3HaBaTeHbHOﬁ ACATCIIBHOCTH,
BKJIIOYass YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHHKAX uH(pOPMALIUU, KPUTUYECKH
OLICHUBATL U UHTCPIIPCTUPOBATH I/IH(i)OpMaLII/IIO, MMOJIY4a€MYIO U3 PA3JINYHBIX HCTOYHHUKOB,

- BIJIQJICHUE S3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JOTMYHO M TOYHO M3JaraTb  CBOIO TOYKY
3pCHUS, NCITOJIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

- BJAJCHUE HaBBIKAMU IO3HABATEIbHON pPEQUICKCMU KaK CO3HAHUS COBEPIIAEMBIX  JCHCTBUH H
MBICJIIMTCIIBHBIX ITPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHfI, TpaHuI] CBOCT0 3HAHUA U HC3HAHUA,
HOBBIX IT03HABATENIBHBIX 33/1a4 U CPENICTB [UIS UX JOCTHUIKCHUS;

- OCICYCTPEMJICHHOCTE B IMOHMCKaX W IPUHATHH pCHIGHI/If/'I, COO6paBI/ITCJ'IBHOCTI) n HUHTYyUAL WA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MTPEACTABICHUN; CIOCOOHOCTh BOCIIPUHUMATD KPAacOTY M TaApMOHUIO
MUDA;

® npeomMemHvIX:

- c(hopMHPOBAHHOCTH TPEACTABICHHH O MaTeMaTHKe KaK YacTH MHPOBOH KyJIbTYphl U MecTe
MaTE€MAaTUKU B COBpeMeHHOﬁ OUBUJIN3allUN, croco0ax OMMCaHMA SIBICHHH pCaJIbHOIO MHpa Ha
MaTEeMaTHYECKOM SI3BIKE;

- chOpMUPOBAHHOCTh MPEACTABIICHUM O MATEMATUUYECKHX TMOHATHUSIX KAaK BaKHEHIX
MaTEMaTHYECKUX MOJENSX, MO3BOJIIONMX ONUCHIBATH M HM3YydaTh pPa3HbIE HPOIECCHl U SIBICHHUS
MMOHMMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOTO TTOCTPOCHH S MATEMAaTHYEeCKIX TEOPHIl;

- BIIAJICHHE METOJ[aMH JIOKa3aTeJIbCTB M aJITOPUTMOB PEIICHUs, YMEHUE UX IIPUMEHSATh,  MPOBOANUTH
J0Ka3aTeIbHbIE PACCYKICHUS B XOJI€ PEIleHHS 3a/1ay;

- BJQJCHUE CTAaHJAPTHBIMH TpPHEMaMH pPEUICHHUS PpAIMOHAIBHBIX M  HPPAIMOHAIBHBIX,
MOKa3aTCJIbHbIX, CTCIICHHBLIX, TPUTOHOMCTPHUUYCCKHUX ypaBHeHI/If/'I U HCPABCHCTB, HX CHCTCM,
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJE JUIS MOHMCKA MyTH PEUICHUS U
MJUTIOCTPALMK PEIICHHS YPAaBHEHHUI U HEPABEHCTB;

- cOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTUYECKOTO  aHAJIHM3a M UX
CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKT€pU30BaThb IIOBEICHHUE GyHKUUH, HMCIOJIB30BAaHUE
MOJIy4€HHBIX 3HAHUH U1 ONMCAHUS U aHAJIKM3a PeajbHbIX 3aBUCUMOCTEH;

- BJaJACHHEC OCHOBHBLIMH MOHATHUAMU O IJIOCKUX U IMMPOCTPAHCTBEHHBIX TCOMCTPUYCCKUX (1)I/Il"yan,
X OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHHUS pPAclO3HaBaTh T€OMETpUYECKHe (PUTYphl Ha
YepTekax, MOAEIAX U B pealbHOM MHPE; IPUMEHEHHE H3y4EHHBIX CBOMCTB F€OMETPUUYECKUX (PUTYD
1 GOopMyI ISl PelICHUs] TeOMETPHYECKHX 3aJ]au U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM;

- c(hopMHPOBAHHOCTH MPEICTABICHUN O TpOIEccaX U SBJICHUSAX, MMEIOIHMX BEPOSITHOCTHBIN
XapaKTep, CTATUCTUUICCKUX 3aKOHOMCPHOCTAX B PCAJIbBHOM MHUPC, OCHOBHBIX ITIOHATUAX BHCMCHTapHOﬁ
TEOPUH BEPOATHOCTEH; YMEHHI HaXOIUTh W OIICHWBATh BEPOSITHOCTH HACTYIJICHHSI COOBITHH B
HpOCTefIL[H/IX MPAaKTUYCCKUX CUTyallUAX U OCHOBHBIC XapaKTCPUCTHUKU CJ'Iy‘-IaI;'IHBIX BCIIMYHH,

- BJIAJICHUC HAaBbIKAMU U CITOJIb30BAHU S I'OTOBBLIX KOMIIBIOTCPHLIX ITPOTPaMM IIPU PCHICHHU U 3aaa4.



Conep:xanue y4yeOHOM AUCHUIINHBI
Beenenue.

Marematuka B HayKe, TEXHUKE, SKOHOMHKE, HMH(MOPMAIIMOHHBIX TEXHOJOTHSIX W MPAKTHYECKOU

JestenbHOCTU. Lenu u 3agaun n3ydeHrs MaTeMaTUKU pu ocBoeHuu crenuansHocTeil CI10.
Anre0pa
Pa3zBuTHne noHsATHSA 0 YHMCIE

Llenbie u panmoHanbHbIe uncia. JleiicTBUTenbHBIC YuCHa. [Ipubauicénnble b14UCTIeHUSL.
Komnnexcuole uucna.
[Ipaktuueckas padora Ne 1. Apudmernyeckue aewcTBus Han yuciaamu. HaxoxneHue mpuOIMKEHHBIX
3HAYEHUU BEJIMYUH U MOTPEIHOCTEN BhIYUCIECHUN (a0COIIOTHON U OTHOCUTETIHLHOM ).

KopHuu, crenenu u jorapug Mol

Kopuu u crenenn. KopHu HaTypaJbHOHM CTENIEHU U3 YKMCIIa U UX CBOMCTBA.
CreneHu ¢ pallMOHAIBHBIMU MOKA3aTENSAMU, UX CBOMCTBA. CTENEHH C ACMCTBUTEIbHBIMU MMOKA3aTEISIMU.
Ceoticmea cmenenu ¢ 0elcmeumenbHulM NoKa3amenem.

Jlorapudgm. Jlorapupm unciaa. OcHoBHOE J0rapu(PMUUECKOe TOXKIECTBO.

Jecarnunble U HaTypanbHble Jorapudmel. [IpaBuna neiicTBuii ¢ sorapudmamu.
Ilepexon kK HOBOMY OCHOBAHHMIO.
IIpeoOpa3oBanue ajnredopanyeckux BbipaxeHuid. [IpeoOpasoBanue parmoHaIbHBIX, HPPALMOHAIBHBIX,
CTENEHHBIX, IIOKa3aTeNbHBIX U Jorapudmuueckux BblpaxkeHuil. Ilpaktudeckas pabora Ne 2.
[Ipeobpa3oBaHue BEIpAKEHU, COEPIKAIIX CTEIICHU.
Pemenne nokas3arenbHbIX YpaBHEHU.
[Tpaktuueckas pabota Ne3. Haxoxxnenue 3HaueHui jgorapudma 1mo mpou3BOIbHOMY
OCHOBaHUIO. BbluncieHHe [eCITUYHBIX M HaTypalbHbIX JorapudmoB. PemeHue norapudMuyueckux

YPaBHEHU.



OCHOBBI TPUTOHOMETPHH
OcHOBHBIE TOHATHA
Panuannas mepa yrmiia. BpamarensHoe apuxeHue. CUHYC, KOCUHYC, TAHI'€HC M KOTAaHI'€HC YKCIIa.
OcCHOBHBIEC TPUTOHOMETPHYECKHE TOKIECCTBA
®opmynsl npuseaeHus. CHHYC, KOCUHYC U TAHT€HC CyMMBI M Pa3HOCTHU JBYX yIiioB. CHHYC M KOCHHYC
JIBOMHOTIO yria. @opmynvl noi06UHHO20 Y2id.
IIpeoOpa3oBanus npocTeiMX TPUTOHOMETPUYECKUX BbIpaske HUIA.
ITpeoGpazoBaHusi CyMMbl TPUTOHOMETPUUECKUX (PYHKLMI B MPOU3BEIECHUE U IPOU3BEICHUS
B CYMMY. Beipaoicenue mpuconomempuieckux QYHKYuil yepe3 maH2enc noJ08UHHO20 ap2yMeHma.
TpuronomeTpuyeckne ypaBHeHHs 1 HEPABEHCTBA
[Ipocreiinme TpuroHoMeTpuyecKre ypaBHeHUs. [Ipocmetiuiue mpueonomempuyecKue Hepagencmaa.
OOpaTHbIe TPUTOHOMETpUYECKHE PYHKIMH. APKCUHYC, APKKOCUHYC, APKIMAHSEHC YUCA.
[Ipaktuyeckas pabota Ne4. PemieHre TpUroHOMETpUUECKUX YpaBHEHUM.
DyHKINY, UX CBOICTBA U rpad KU

@Oynknuu. O6macTh onpeaeeHus © MHOXECTBO 3HAUCHU I ; Tpaduik QyHKIIMH, TTOCTpOEHHE TPadrKOB
(byHKIMH, 3aaHHBIX Pa3TUYHBIMU CIIOCOOAMH.

CaoiicTBa (pyHKIMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTh, IEPHUOAUYHOCTb.
[TpomexyTku BO3pacTaHHUsi M yObIBaHMs, HauOOJbIEE W HAMMEHbIIEEe 3HAUCHUsS, TOUKU HKCTPEMyMa.
I'paduueckas unTepnperanus. [Ipumepsl (QyHKIMOHATBHBIX 3aBUCUMOCTEH B peaJbHBIX Ipolieccax U
ABNCHUSAX. Apudmernyeckue onepanuu Hajx GyHkuusmu. Croxnas QyHkius (komnosunus). [lonamue o

HenpepvlgHOCMU DYHKYUU.

O6patubie pyukuun. Oonacms onpedenenuss u obaacmov 3uavenus oopamuou @yukyuu. I pagux

obpamuoul hynxyuu.

CreneHHble, NoKa3aTeJIbHbIE, JJOrapu() MUYeCKHE
U TPUTOHOMeTpHYeCcKUe ()yHKIHH.
O0paTHble TpUroHoMeTpruyeckue ¢yHKIUU.

Onpenenenus QyHKIUMA, UX CBOMCTBA U TpaduKy.

[Ipeo6pazoBanus rpadukoB. [lapanienbHblid TEpeHOC, CUMMETPHUSI OTHOCHUTEIBHO OCEH KOOpJUHAT U
CUMMETpPHsI OTHOCUTENIPHO Hayajla KOOPJIUHAT, CAMMETPHUsI OTHOCUTENBHO MPSIMOM y = X, pacTsDKEeHHE U
CKaTHe BJIOJIb OCEN KOOPAUHAT.

[Tpakruueckas padora Ne 5. [loctpoenue rpadukos ¢yHkuuii. MecnenoBanue GpyHKINY.
KomOuHaTopuka, cTaTHCTHUKA U TE€OPHSI BePOSITHOCTE i

JIeMeHTbl KOMOUHATOPUKH



OcHOBHbBIEC TOHSATUS KOMOWHATOPUKU. 3aJaud Ha MOJACYET YMCla pa3MElieHUN, MEepecTaHOBOK,
coueranuii. Pemenune 3amau Ha mepebop BapuanToB. Dopmyna Ounoma HperoTrona. CBolicTBa
OouHoMHHaANBHBIX Kod(unrentoB. Tpeyronsuuk [lackans.

JJIeMeHTbI TEOPUHU BEPOSITHOCTE i

CoObITHE, BEpPOATHOCTh COOBITHS, CIIOKCHHE W YMHOXCHHE BepoOSTHOCTeH. [lowsamue o
He3asucumocmu coovimuil. JJuckpemHas cnyuauHas 6eluduHd, 3aKoH eé pacnpeodenenus. YHucnogvie
Xapaxmepucmuxu OUCKpemHou CIy4auHol eenudunsl. [lIonamue o 3akoHe OOIbUUX Yuce.

JJIeMEeHThI MaTeMATH4YeCKOH CTATHCTHKHU

[IpencraBienne naHHBIX (TAOJUIIBI, AUATPAMMBI, TPAUKH), 2eHEPalbHAs COBOKYNHOCHb, 8blOOPKA,
cpedHee apugpmemuueckoe, meouarna. Ilouamue o 3ad0auax mamemamudeckou Cmamucmuxu.

Pewenue npakmuyeckux sadau ¢ npumeHenuem 8eposmMHOCMHBIX MEMOO08.

YpaBHeHUS M HEPABEHCTBA
YpaBHeHusi M cHcTeMbl YpaBHeHMil. PanuoHanmpHbBle, WppallMOHAIbHBIE, IIOKa3aTelbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIBHOCTD YpaBHEHU I, HEPABEHCTB, CUCTEM.

OcHOBHbBIE TPUEMBI UX pelieHUs (Pa3IoKeHUE Ha MHOXUTEIU, BBEJACHUE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpadUUeCKUi METO).

HepaBencrBa. PauunoHanbHble, HppalMOHANbHbIE, IIOKA3aTEIbHBIE U  MPUSOHOMEMPUYECKUE
Hepagencmea. OCHOBHBIE TPUEMBI U UX PEILICHHUSL.

Hcnonb3oBanue cBOMCTB U rpaguMkoB (PYHKUUHA NPH pellleHWH YPAaBHEHUH W HEPABEHCTB.
Meton unTepBanoB. M3o0paxkeHue Ha KOOPAUHATHON MJIOCKOCTH MHOXECTBA pEIICHUN ypaBHEHUU U
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonvie 3adauu.

[IpuMeHeHNEe MaTeMaTHYECKUX METO/OB Ul PELICHHS COAEPKATEIbHBIX 33/1a4 U3 pa3InyHbIX oOacTei
HAayKd U MPAKTUKH.

Wurtepnperanus pe3ynbrara, y4€T peaabHbIX OTPaHUYCHUN.

[Tpakruueckas padorta Ne 6. Pemenune cuctem ypaBHEHHIA.

Hayana maTtemMaTH4eCcKOro aHajmnsa.

IMocnenoBarenbHocTH. CIOCOOBI 3a7JaHKS 1 CBOMCTBA YMCIIOBBIX [TOCIIE0OBATeNbHOCTEN. [lonamue o
npeoene  NOCIE008AMENLHOCU. Cywecmeoganue  npedena  MOHOMOHHOU — OSPAHUYEHHOU
nocnedo8amenbHOCmu. CymMupoBaHue IIOCJIEI0BATEIBHOCTEN. beckoneuno yOBbIBaroIAs
reoMeTpudecKasl porpeccus 1 e€ cymma.

IIpousBoanas. IloHsTHe O NPOU3BOAHONH (QYHKIUU, €€ TeOMETpUYECKUH U (U3NYECKU CMBICIL.
VYpaBHeHue kacarenbHOM K Tpaduky ¢yHkuuu. [Ipow3BoaHbBIE CYMMBI, Pa3HOCTH, MPOM3BEICHMUS,

yactHoro. [Ipou3Bo/HbIE OCHOBHBIX 3JeMEHTapHbIX ¢yHKuui. IlpuMeHeHune mnpPoM3BOJHON K



uccienoBaHnu (QyHKOMN u moctpoeHue rpadukoB. [IpoussodHvle 0bpamuol GyHKYUU U KOMROZUYUL
dyHxyuu.

[Ipumepsl MCHOJIB30BaHUSI MPOU3BOJHOM JJISl HAXOXKICHUS HAWIYUILIETO PELICHUS B MPUKIAJHBIX
3amayax. Bropas mpousBonHas, e€ reoMeTpuueckuil u usmdeckuii cmpich. Haxoxaenue ckopoctu amis
npoliecca, 3alaHHOr0 GOPMYIIONH U rpauKoM.

IlepBooOpa3nas u uHTerpaJ. [lpumeHenre onpenenéHHOro UHTerpaia Ajid HaX0KACHUS M0
KpuBOJMHEHONW Tpanenuu. ®opmyna Heiotona — JleitOuuna. Ilpumepsl mpuMeHEHUsS HHTETpajia B
(GU3HKH U TEOMETPUH.

[Ipaktuueckas pabora Ne7. HWccrmemoBanue ¢yHKIMH C TIOMOIIBIO TNPOW3BOAHOU. Haxoxaenue
HanOOJIBIIIETO, HAMMEHBIIETO 3HAYEHUS U SKCTPEMAIbHBIX 3HAUCHU I (yHKIUHU.

[IpakTiyeckass pabora Ne§. MexaHN4YeCKU U F€OMETPUUYECKUM CMBICI TPOU3BOAHOM.

[Mpaktudeckas pabora Ne9. [IpuMeHeHre WHTeTpaia K BBIYUCICHUIO (PU3NUYECKIX BETMYUH, TUIOMAICH 1
00BEMOB.
I'eomeTpus
IIpsimble U MUIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MNPsSMBIX B MPOCTPAHCTBE. llapannenbHOCTh MPSIMON M MIIOCKOCTH.
[TapamienbHOCTh MIOCKOCTEH. [lepneHAMKYISIpHOCT, TpPSIMOM U MJIOCKOCTH. [lepneHaukynsp u
HAKIIOHHAasA. YTOJI MEXIy IpsSMOM M IUIOCKOCTBIO. JIBYIpaHHBIM yroi. YTOojd MeXAy IUIOCKOCTSIMH.
[lepieHAMKYISAPHOCTD JIBYX IJIOCKOCTEH.

I'eomerpuueckue  mnpeoOpa3oBaHUsi IMPOCTPAHCTBA:  MapajUIeNbHBIA  TEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IIJIOCKOCTH.

[MapannensHoe  mpoekrupoBaHue. Iliowads  opmoeconanvuou  npoexkyuu.  VI3oOpakeHue
MPOCTPAHCTBEHHBIX PUTYD.

MHoOrorpaHHuKHU

Bepumnbl, péOpa, rpaHu MHOrOrpaHHuKka. Paszeépmka. Munoeoepannvie yenvi. Bovinykivie
MHo2oepannuxu. Teopema Dunepa.

[Tpusma. Ilpsimas u HaknoHHas npusma. [IpaBuibHas npusma. [apamnenenunen. Kyo.

[Tmpamua. [IpaBunbHas nupamuaa. Yceu€énHas nupamuga. Terpasap.

CumMeTpuu B KyOe, B mapajieNienuiesae, B Ipu3Me U MupaMu/ie.

Ceuenue Ky0a, MpU3MbI U TUPAMU/IBI.

[IpencraBienre o MpaBUIIbHBIX MHOTOTPAaHHHUKAX (TETpasap, KyO, OKTa’aAp, JOACKAdIP U UKOCAIIP).

Tes1a 1 MOBEPXHOCTH Bpalle HUA

[unmuuap u KoHyc. Yceu€HHbINH KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, 0Opa3yrolas,

pa3Béprka. OceBbI€ CEUEHUS U CEYEHUS], TapalIeIbHbIE OCHOBAHHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas maockocTbio K cepe.



HN3MmepeHus1 B reoMeTpun

O0BEM 1 ero uamepenue. MaterpanpHas gopmyna o0bEMa.

®opmynsl 00bEMa Kyda, MPSMOYrOJIBHOTO Mapajuleenunena, Npu3Mbl, THIUHApa. DopMynbl 00bEMa
nupamMubpl 1 KoHyca. @opMyIbl IIIOMIAM MTOBEPXHOCTH HIIMHAPA U KoHyca. Dopmynsl 00bEMa 1mapa u
oI cepsl.

[Mopo6ue ten. OTHOIIEHUE TIJIOURAACH TOBEPXHOCTEN U 0OBEMOB MOTOOHBIX TETI.

[Mpakruueckas padora Nel(Q. Berancienue niomgaaeii 1 00beMOB MHOTOTPAaHHUKOB.
[Ipaktiyeckass pabora Ne 11. Beruucnenue miomaaeii 1 00beMOB TeJ BpallleHUsI.
KoopauHaThl 1 BEKTOPBI

[IpsmoyronbpHas (OeKapToBa) cUcTeMa KOOPAWHAT B MpocTpaHcTBe. Dopmysia pacCTOSHUS MEXIY
JIBYMsl TOUKaMU. YpaBHEHHUS cepbl, ni1ockocmu u npsamou.

Bekropsl. Monyns Bekropa. PaBeHcTBO BekropoB. CliokeHHE BEKTOPOB. YMHOXEHUE BEKTOPOB Ha
yncio. Pa3nojkeHne BEKTOPOB MO HalpaBICHUAM. YTOJ MEXIy IByMs Bekropamu. [Ipoekius Bekropa Ha
ocb. Koopaunate! Bekropa. CkansipHOE IPOU3BEACHHUE BEKTOPOB.

Hcnonp3oBanne KOOPIMHAT U BEKTOPOB MPHU PEIICHUN MATEMAaTUYECKUX U MPUKIATHBIX 3a1a4.

[Tpakruueckas pabora Ne 12. JleiicTBHs HaJ BEKTOpaMH, 33JaHHBIMH CBOMMH KOOpAMHATAMH.



Tembl pepepaToB (10KI1210B), HHIUBHAYAJIBHBIX IPOEKTOB
HenpepbiBHbIE 1p0o06H.
[IpuMeHeHue CI0KHBIX TPOLIEHTOB B SKOHOMUYECKUX PACUETaX.
[TapamienbHOE MPOEKTUPOBAHUE.
Cpennue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTUKE.
BekropHoe 3aaHue NpsMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHne rapMOHHUYECKUX KonebaHui. [ paduueckoe pemeHne ypaBHEHUH U HEPABEHCTB.
[IpaBuibHBIE U OTYNIPABUIIBHBIE MHOTOTPAH HUKU.
KoHnueckue ceueHus 1 NX IPUMEHEHUE B TEXHUKE.
[MonsTre qudepeHinana 1 ero NPUIOKEHHUS.

CxeMbl MOBTOPHBIX UCTIBITAaHUM BepHymu.



TemaTuueckuii IIaH y4e 0HOM JUCHUILINHBI

KoauvecrBo
MaxkcumaJibHa Camocrost
ay/IMTOPHBIX YaCOB
sl yueOHasn TeJbHAsl
HaumeHoBaHHe pa3/ie/ioB U TeM IpakTuy
Harpy3kKa padora
Bcero €CKHUX
CTyJeHTa (4ac) CTyJeHTAa
padort
Beenenue 3 2 1
Tema 1. PazBuTre NOHATHS O YHCIIE 15 10 2 5
Tema 2. Kopuu, crenenu u
42 28 4 14
Jorapu(MBI.
Tema 3. OCHOBBI TPUTOHOMETPHH. 48 32 2 16
Tema 4. OyHKIUH, KX CBOHCTBA U
o 27 18 2 9
rpaduky.
Tema 5. KomOunaropuka 18 12 6
Tema 6. YpaBHEHMS 1 HEPABEHCTBA 30 20 2 10
Tema 7. Hauana maremaTnueckoro
36 24 4 12
aHanmsa
Tema 8. Unterpan u ero
21 14 2 7
MpUMEHEHUE
Tema 9. KoopauHatel 1 BEKTOPHI 24 16 2 8
Tema 10. [IpsiMble ¥ MJIOCKOCTH B
30 20 10
MPOCTPAHCTBE
Temall. MHOTOrpaHHUKHN U
39 26 4 13
KpyIJIble Temna
Tema 12 DaeMeHTHI TEOpUU
BEPOSITHOCTEN U MaTEMATUUECKON 18 12 6
CTaTUCTUKU
Bcero no aucuumiinze 351 234 24 117

IIpomedxcymounas ammecmayus 6 popme dK3amena



IIpakTHyeckune padoThl

Tema Homep u Tema npakrtuyeckoil paboThl Konunue
CTBO
4acoB

Tema 1. Pa3Butue Nel.Apudmernyeckue aelictBus Haja unciaamu. Haxoxxnenue
MTOHATHS O YUCIIE . .
NPUOIM>KEHHBIX 3HAUE€HU I BEJIMYUH U TOTPELHOCTEH 2
BBIYMCIICHH (a0COIOTHOM U OTHOCUTEIBHON ).
Tema 2. Kopuu, Ne2 .TTpeoOpazoBanue BbIpaKEHUN, COAEPIKAIMX CTETICHU.
CTEIECHU U . 2
HorapudMBL. Pemenue nokazaTesnbHbIX ypaBHEHUI.
Tema 2. Kopuu, Ne3.HaxoxxieHue 3HaueHuUit joraprdma 1no mporu3BoJIbHOMY
CTENEHU U
—— OCHOBaHMIO0. Beluncienne qecsITHUHbIX U HaTypallbHbIX
norapugmoB. Pemenue gorapugMUUEcKuX ypaBHEHUM. 2
Tema 3. OcHOBBI Ne4.Pemienne TpUrOHOMETPUYECKUX YPAaBHEHUM. 2
TPUTOHOMETPHH.
Tema 4. Oynxuum, NeS.TToctpoenue rpadukoB ¢yakuuii. VccnenoBanue GyHKIHH. 2
UX CBOMCTBA U
rpaduxu.
Tema 6. YpaBuenus, | Ne6.Pemenue cuctem ypaBHEHHUI. 2
HEPaBEHCTBA
Tema 7. Havana Ne7.UccnenoBanme GyHKIUU C MTOMOIIBIO TPOU3BOTIHOM.
MaTEMAaTHYECKOTO
AHAI3a Haxoxxnenune HanOOJIbIEro, HAMMEHBILETO 3HaYEHUsI U 2
HKCTPEMAIbHBIX 3HaUCHUH (DyHKIUU.
Tema 7. Hagaina Ne8 . MexaHnuecKkuii 1 TEOMETPUYECKUN CMBICII TPOU3BOIHOM. 2
MaTEMaTUYECKOTO
aHaJIn3a
Tema 8. Muterpan u | Ne9.IlpumeHenne nuTerpaia K BbIYMCICHUIO (U3NYECKUX
€ro NpuMEeHEeHue .
BEJIMYHMH, IJI0I@A1eil 1 00bEMOB. 2
Temall.Muororp Nel0.Boruncnienue mionpae 1 00beMOB MHOTOTPAaHHUKOB. 2
AHHUKU U KpYIIbIE
Tena
Temall.Muororpann | Nell.Beruncnenue miomgaeii 1 00beMOB TEJ BPAICHUS. 2
VKU U KPYIJIBIE TeJa
Tema 9. Koopaunater | Nel2.JlelicTBus HaJ BEKTOpaMHU, 3aJaHHBIMUA CBOUMH
1 BEKTOPBI 2

KOOpAHWHATaAMH.




CamocrosiTesibHAsA padoTa

Ne paznena, Temsl Bu bl camocrosTenbHOM paboThI. Komnnuecr
BO 4acoB
BBenenue Hanwncanue noxnanos Ha Temy: MatemaTuka B
1
HayKe, TEXHUKE, DKOHOMHUKE,
MHQPOPMAIIMOHHBIX TEXHOJIOTUSAX U
IIPAKTUYECKOU NIEATEIBHOCTH.
Tema 1.PazButue NOHATHSI O Pemenue 3amau: Apudmerndeckue ACHCTBUSL
quCIe.
Haj yrcnamu. Haxoxxaenue mpuOinKeHHBIX 5
3HAYCHUM BeIWYUH. J[efcTBUSA HaL
KOMILJIEKCHBIMU YU CJIaMHU.
Tema 2. KopHu, crenenu u Pemenue 3anau: [IpeoOpazoBaHue BhIpaXXEHUH,
JoTapu(MBI. 6
coJiepKallX cTerneHu. Pemenue
MOoKa3aTeJIbHbIX ypaBHeHUH. [loaroroBka
MaTeMaTUYECKOMY JHUKTAHTY.
Tema 2. Kopuu, ctenenu u Pemenue 3amau: HaxoxaeHue 3HaueHUI
Jorapu(msl.
Jorapudma 1o npou3BOJILHOMY OCHOBAHHUIO.
Beluncnenue qecSITUUHBIX U HaTypallbHbIX 8
norapumMoB. Pemenne morapupMuaecKux
YpaBHEHU.
Tema 3. OcHOBBI Pemenwne 3amau: [IpeoOpazoBanus 16
TPUTOHOMETPHHU. .
TPUTOHOMETPUYECKUX BBIpa)KEHUH. Pelenue
TPUTOHOMETPUUYECKUX ypaBHeHHU. [lonroToBka
K IUKTaHTY.
Tema 4. Oynkiuu, ux ceoiicta | Pemenue 3agau: Ilocrpoenue rpagukos 9
U rpauku. .
rpad ¢dyakuuii. MccnenoBanue GyHKIMH.
Tema 5. KomOunaropuka Pemenue 3amau: IlepecranoBku, pa3MeleHus, 6
COUYETaHUs
Tema 6. YpaBHeHUs U Pemenue cucreM ypaBHEHUH pa3iM4YHbIMU 10
HEpPaBEHCTBA
criocobamu. Perienne cucreM HEpaBEeHCTB.
Tema 7. Hagana JlomanmHsisi KOHTpoJibHas paboTa ¢ 12

MAaTEMAaTH4YCCKOTI'O aHalln3a

muddeperupyemoit orenkoit. [loaroroska
nuKraHTy. Pemenue 3anau: McecnenoBanune
(YHKIIMHU ¢ TTOMOIIBIO TPOU3BOIHOM.
Haxoxnenne HanOOJIbIIero, HAMMEHBIIETO

SHAYCHHU A U SKCTPECMAJIbHBIX 3HAUYCHU I




¢byakiun. MexaHn4ecKuii ¥ TeOMETPHUIECKU N

CMBICJI HpOHSBOHHOﬁ.

Tema 8. Unterpan u ero

Pemenune 3anau: [IpuMeHeHune nHTErpaia K

MIpUMEHEHHUE . 7
BBIYUCIICHHIO ((U3UYECKUX BEIUYUH, IIOIIACH
1 00bEMOB.
Tema 9. Koopaunate! u Bekropsl | JleicTBUS HAJl BEKTOpaMHU, 3aIaHHBIMU CBOUMH
8
KOOpPJAMHATAMH.
Tema 10.I[1psimbie u miockoctu B | Perenue 3amad: YpaBHeHHE TPSMOM 1 10
MIPOCTPAHCTBE
IJIOCKOCTH B IPOCTPAHCTBE
Temall.MHoOrorpaHHUKA 1 Pemenne 3amad: Beramciaenne momaaei u
Jble Tena 7
YT 00BEMOB MHOTOTPAHHHUKOB.
Temall.MHororpaHHUKA 1 Pemenue 3anau: Beruncnenue miomanei u
JIble Tella 6
YT 00BEMOB TeJ BpPAICHHUS.
Temal2.D1eMeHTHI TEOpUU Pemenue 3amau: BeposTHOCTB, I0CTOBEPHBIE,
BEPOSATHOCTEN U MATEMAaTUYECKON 6

CTaTUCTHKH

CJIy‘-IaI\/JIHI)IG Y HEBO3MOXXHBIEC COOBITH .




XapaKTepHCTmca OCHOBHBIX BH/1I0B yqeﬁnoﬁ
AEATECJIBbHOCTH CTYICHTOB

NMOHATHUA 0 YUCJIC

Conep:kanmne XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSITeJIbHOCTH CTY/ICHTOB (HA YPOBHE
00y4eHust Y4eOHBIX 1e MICTBHIA)
Beenenue (O3HaKOMJIEHHE C POJIbI0 MATEMAaTUKU B HayKe, TEXHUKE, DKOHOMUKE,
1 H(QOPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKOH JesresnbHoCTH. O3HaKOMIIEHHE
C LIETSIMU U 33Jja4aMH U3y4eHMsI MaTeMaTHKU Tpu ocBoeHuH npogeccuit CI1O u
crnenuansHocten CIIO
AJITEBPA
PasBuTHe BrinonHeHune apupMeTnyeckux AeHCTBUM Hall YMCIaMU, COUYETasi YyCTHbIE U

MMM CbMCHHBIC ITPUEMBI.

Haxoxnenne npuOIrM>KeHHBIX 3HAYSHUH BETMUUH U MOTPEHOCTEH BBIYMCIECHU I
(a0COTIOTHOM M OTHOCUTEIBHOMN ); CPABHEHHE YU CIIOBBIX BBIPAXKEHUH.
Haxosxnenne onmook B IpeoOpa3oBaHUSX U BHIYMCICHUAX (OTHOCUTCS KO BCEM

[TyHKTaM IPOTrpaMMbl)

KopHu, creneHnu,

orapug Ml

(O3HaKOMIIEHHE C TOHSATUEM KOPHS U-i CTENEHU, CBOMCTBAMU PAJNKaJIOB U
[paBUJIAMH CPAaBHEHU S KOPHEH.

DOpMyIMpPOBaHUE ONIPEAEIICHUS] KOPHS U CBOMCTB KOpHEN. BolunciieHue u
CpaBHEHUE KOPHEW, BHITTOTHEHUE TPUKU KN 3HaueHus KopHs. [IpeoOpazoBanue
YMCIIOBBIX M OYKBEHHBIX BBIPAKEHUM, COACPKAIIMX PATUKAIIEI.

BeinmonHeHnue pacueToB o GopMyinaM, COJEPKAIIMM PaTUKaIbl, OCYIIECCTBIISS
HEO0OX0IMMBIE MTOJICTAHOBKH U IpeoOpazoBanus. OmnpeneneHne paBHOCUIBHOCTH
BBIpAKEHUU C pauKaiaMu. Pemenne nppaiioHalIbHBIX ypaBHEHUIA.
O3HaKOMJICHHE C TTOHSATHEM CTEIICHU C JICHCTBUTEIBHBIM ITOKA3aTEJIEM.
HaxoxneHue 3Ha4eHUH CTENEHU, UCTIOIB3Ys TPH HEOOXOTUMOCTH
MHCTPYMEHTAJIBHBIE CPEACTBA.

3anuceiBaHUE KOPHS Ta-ii CTETIEHH B BUJE CTEIIEHU C IPOOHBIM MTOKa3aTeIeM U
Ha000pOT.

DOopMyIMpOBaHUE CBOMCTB CTEIEHEN. Bprunciaenne cTenene ¢ paiuoHalbHbIM
[MOKAa3aTEIEM, BBIIIOJHEHUE PUKUIKU 3HAYCHUS CTETIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3zoBaHue YHCIOBBIX M OYKBEHHBIX BBIPAKEHUM, COACPIKAIIMX CTETICHH,
[IpUMEHSS CBOMCTBA. PelieHne moka3areabHbIX ypaBHEHUM.

(O3HaKOMIIEHHE C MPUMEHEHHEM KOPHEH U CTeNeHel Mpy BEIYMCICHUU CPETHUX,
[ICIICHU N OTPE3Ka B «30JIOTOM CEYEHUM». Perenne npukiajHbixX 3a1a4 Ha

CJIOKHBIC ITPOICHTLI




IIpeo6pa3oBanne

ajreopanye cKux

BrinonHenne npeodpazoBaHuil BEIpKEHHH, MpuMeHeHue GopMyll, CBA3aHHBIX CO

CBOWMCTBAaMH CTETIEHEH 1 JJorapu(MOB.

BBIpaXKeHHH OmnpeneneHue o0IaCTH JOMYCTUMBIX 3HAYSHHH JToTapu (MUYECKOTO BBIPAKECHHUS.
Pemenne morapuMuUIecKux ypaBHEHUN
OCHOBbI TPUTTOHOMETPUH
OcHOBHBIE l13ydeHne paguaHHOTO METO/Ia U3MEPEHHMS YIIOB BPAILCHUS U UX CBSI3U C
IOHATHUSHA rpaaycHoil Mepoil. 300paskeHre yriioB BpalleHHs Ha OKPYKHOCTH, COOTHECEHHUE
BEJIMYMHBI YITIA C €0 PACIOJIOKEHHUEM.
Conep:xanmne XapaKTepHCTHKA OCHOBHBIX BH/IOB 1eSITeJIbHOCTH CTYJACHTOB (Ha YPOBHE
00y41eHHs y4eOHBIX 1e HCTBHI)
DopMmynrpoBaHuE ONpeICTICHU TPUTOHOMETPHUYECKIX (DYHKIUIM JUIs YITIOB
[MOBOPOTA M OCTPBIX YIIIOB MPSIMOYIOJIBHOTO TPEYrojibHUKa M OOBSICHEHUE UX
B3aUMOCBSI3U
OcHoBHBIE
TPUTOHOME-
Tpuyeckue  [[[puMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECCTB NIl BBIYMCIICHUS
TOXK/AeCTBA  BHAYCHHUI TPUTOHOMETPUUYECKUX (PYHKUIMH MO OJHOM U3 HUX
IIpeoOpa3oBanusi |I3yueHre OCHOBHBIX (POPMYST TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS, YABOEHUS,
npocreMmx [IpeoOpazoBaHUsI CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMIH B IPOU3BEICHHUE U
TPUTOHOMETPH- [IPOU3BEICHUSA B CYMMYy U IPUMEHEHHUE IPU BBIUMCICHUY 3HAUYEHUS
YeCKHX TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLIEHUS €T0.
BbIpaskeHMil [O3HAKOMJIEHHE CO CBOMCTBAMHM CUMMETPUH TOYEK HA EAMHUYHON OKPY)KHOCTH H
pUMEHEHUE UX /Ui BbIBOJA GOpMYIl NMPUBEACHUS
IIpocreiiume [Pemenue mo GopMynaMm ¥ TPUTOHOMETPHUUYECKOMY KPYry MPOCTEH X
TPHUIOHO- TPUTOHOMETPUYECKUX YPABHCHUM.
MeTpuyeckue [[[puMeHeHue o0IMX METOJIOB pellieHUsl ypaBHEHHH (IpUBEJCHHE K JINHEHHOMY,

YPaBHEeHUS U

KBaJpaTHOMY, METOJ] Pa3IoKeHUsI HA MHOXKUTENH, 3aMEHBI IEPEMEHHOM ) Tpu

Hepagencmea  |pEIICHUU TPUTOHOMETPUUYECKUX YPaBHEHUM. YMEHHE OTMeUaTh Ha Kpyre
[peILIeHUs] TPOCTEUIIMX TPUTOHOMETPHYECKUX HEPABEHCTB
Apkcunyc, (O3HAKOMJICHHE C TIOHSATHEM OOPAaTHBIX TPUTOHOMETPHYECKUX (DyHKIIHH.
apKKOCHHYC, |[I3ydeHue onpeneneHuil apkCuHyca, apKKOCUHYca, apKTaHTeHca YHUCIa,
apkTaHreHc |popMylIMpoBaHUE UX, H300pakeHHE HAa €IMHUYHON OKPYKHOCTH, IPUMEHEHUE
yHcjaa [IPU PELLIEHUH YPaBHEHU I




®YHKIAW, UX CBOMCTBA U IT'PA®UKH

DyHKIUH. O3HAaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXKIY
IlonsiTue o [1EPEMEHHBIMU.
HenpepbIBHOCTH |[O3HAKOMIJIEHHE C OHATHEM rpaduka, ONnpeaerieHne NPUHAAISKHOCTH TOUKH
¢ yHkuun rpaduxy ¢yHkmuu. OnpeneneHue no Gopmyse MpoCTEHIeld 3aBHCUMOCTH,
Bua ee Tpaduka. BeipaxeHnue mo gopmyse oaHON MepeMeHHOM yepes Ipyrue.
O3HaKOMJICHHE ¢ onpenerieHneM QyHKuu, GopMyIupoBaHuUE €ro.
Haxosxaenue obnacTu onpeaenaeHus 1 006JacTu 3HaYeHUH QyHKIHUH
CBoiicTBa O3HakoMIIeHHE C MpuMepaMu QYHKITMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX
¢ yHKImn. [Ipolieccax U3 CMEKHBIX JUCIUILINH.
I'paguyeckass |O3HaAKOMIIEHHE C JOKA3aTEIbHBIMUA PACCYKJICHUSMH HEKOTOPBIX CBOWCTB
UHTepnpeTanus. [TMHEWHON U KBapaTHYHOHN (DyHKIMH, TPOBEIEHUE UCCIIEI0 BAaHU S IMHEHHOM,
Ipumepbl KyCOYHO-JIMHEHHOU, TPpOOHO-IMHEHHON ¥ KBaJAPATUUYHON (DyHKITHH,
¢ YHKIHOHAJIBHBIX|TOCTpOeHHE UX TpadukoB. [locTpoeHue u ureHue rpadukoB QyHKIUHA.

3aBHCUMOCTEH B
peaibHBIX

npomeccax u

VccnenoBanue QyHKIITNU.
CocraBneHue BUI0B (PyHKIHI 110 TaHHOMY YCJIOBHIO, pEIICHUE 3a7a4y Ha

ODKCTPCMYM.

sIBJIe HUSIX BrinonHenue npeodpaszoBanuii rpaduka GyHKIIU

OopaTHbIe 3yduenue nonamus odpamnon hynkyuu, onpeaeiecHue BUaa u nocmpoenue

¢ ynxkuun epaghuxa odpamuoil hynkyuu, HaxoxcoeHue ee 00aacmu onpeoeIeHusn u
oonacmu 3nauenuit. IlpumeHenne cBOMCTB PyHKUMM TpPU HUCCIETOBAHUU
YPaBHEHM U pellieHnH 3a/1a4 Ha SkcTpeMyM. O3HaKOMIIEHUE C TTOHSITHEM
CIIO’KHOM (PyHKIIMH

CreneHHble,
nokasareJibHble,
siorapug Muye cKkue

U TPUTOHOMeE-
TpUYeCKHe
¢ yHKUMM.
OopaTHbIe
TPUIOHOME-
TpUYeCKHe

¢ ynxuun

Borarcienue 3HaueHU N QyHKIUN 10 3HaYeHUTO aprymeHTa. OnpeaeneHne
[OJIOKEHHSI TOUKH Ha rpaduKe Mo ee KOOpAUHATaM U Hao0opoT.
cnionp3oBanue CBOMCTB DyHKIMH JJ11 CpaBHEHHUS 3HAYEHUM CTENEHEeH 1
IorapugmoB.

[locTpoeHune rpadKoB CTEMEHHBIX U JOTapU(PMUUECKUX (DYHKITHUN.




Permenre moka3aTeabHbBIX U JIOrapu(PMUUECKUX YpaBHEHUH M HEPABEHCTB O
M3BECTHBIM AJITOPUTMAM.

O3HaKOMIIEHHE C TOHATHEM HENPEPHIBHOM MEPUOANYECKON PYyHKIINH,
(opMyIHpOBaHHE CBOMCTB CHHYCA M KOCUHYCA, IOCTPOEHUE UX TPAPUKOB.
O3HaKOMJIEHHE C TOHATHEM TapMOHUYECKUX KOJeOaHUW U MpUMepaMU
rapMOHMYECKMX KOJIEOaHUM /17151 ONMCaHUs IPOLECCOB B (U3HUKE U APYTHX
00J1aCTSAX 3HAHMUSL

O3HaKOMIJIEHHE C MIOHATHEM pa3pbIBHOM Nepuoanyeckoi GyHkuuu,
(opMynHpOBaHKNE CBOMCTB TAHTEHCA U KOTAHTEHCA, IOCTPOEHUE UX TPAPUKOB.
[TpuMeHeHre cBOMCTB (PyHKUMN JUTsl CPaBHEHUSI 3HAYSHHU TPUTOHOME -
TPUYECKUX (PYHKIIUN, pEIIeHUs] TPUTOHOMETPUUECKUX YPaBHEHU.
ITocmpoenue zpagurkoe 00pammnbvIX MPpUOHOMEMPUHECKUX QYHKUUIL U
onpedenenue no pagpukam ux ceoiicma.

BrinonHenne npeodpa3zoBaHus rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocieqoBaTeILHO

CTH

O3HaKOMJIEHHE C TOHATHEM YHCIIOBOM ITOCIIE0BATEIBHOCTH, CIOCO0aMH ee
3a71aHN s, BBIYUCICHUSMU €€ YICHOB.

O3naKomIeHue ¢ NOHAmMuUEM npeoea nocied06amerbHOCHu.
(O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbl OECKOHEYHOI'0 YHMCIIOBOIO psiia Ha
[IpUMeEpPE BBIUMCICHUS CyMMbl OECKOHEUHO YOBIBAIOIIEH Ie0MeTpHUIeCKOM
[IPOIPECCUMN.

Permenre 3amaq Ha MpuMeHEeHNE POPMYIIBI CyMMBI OECKOHEUHO YOBIBAIOIIeH

FEOMETPUYECKON ITPOTPECCUU

IIpousBoaHasi u ee

IMPUMEHECHUE

O3HaKOMJICHHUE C TTOHATUEM ITPOU3BOJHOM.

3ydeHue u GOpMYyIHPOBAHKE €€ MEXaHHUYECKOTO U FT€OMETPUUYECKOTO
CMBICJIa, U3YUYECHHUE AJITOPUTMA BBIYMCIICHUS POU3BOAHON HA IPUMEPE
BHIYMCIICHHSI MTHOBEHHON CKOPOCTH U YIJIOBOTO KOA(DUIIMEHTa KacaTelbHOM.
CocraBiiecHHE ypaBHEHUS KacaTeIbHON B 00IEM BH/IC.

'YcBoenue mpaBuit qudpepeHIIupoBaHUsI, TAOIHUITBI TPOU3BOTHBIX
pIIEMEHTapPHBIX PyHKIIMH, TpUuMeHeHue 1711 quddepeHnpoBanus GyHKIHH,
COCTaBJICHUS YPAaBHEHUsI KacaTeIbHOM.

lI3ydeHne TeopeM O CBSI3M CBOMCTB (DyHKIIMU M TPOU3BOAHOM, (GOp MyITHPOBKA
X,

[IpoBeneHuE C MOMOIIBIO TPOU3BOAHON HCCIeAOBaHUS QyHKIIUH, 3aJaHHON
(bopMyIIoi.

YcraHOBIJIEHHE CBS3U CBOMCTB (D)yHKIIMU U TPOU3BOJIHOM 1O UX IpauKaMm.




[ I[pMeHeHNe TPOU3BOIHON IS PEIICHMS 3a/1a4 Ha HAXOKICHUE

HaI/I6OJ'IBH_IeFO, HanMCHBILICTO 3HAUCHUA U HA HAXOXKICHHEC SKCTpEMYyMa

IlepBooOpasHas u

HHTE rpaJt

O3HaKOMIIEHHE C TOHSATHEM UHTETpalia U MepBoOOpa3HOil.

lI3ydeHne mpaBuia BEIYHCIICHUS TIepBO0Opa3Hoii u Teopembl HproToHa—
UleitOHuMIIA.

Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TPOU3BOJHOM, BEIUUCICHUE
[1epBOOOPA3HOMN /17151 TaHHOHM (QyHKLMH.

Perenue 3a1a4 Ha IpUMEHEHHE HHTETpajia ISl BBIUYUCICHUS (D3H YECKIX

BEJIMYUH U [IOMAAEH

YPABHEHHUSA U HEPABEHCTBA

YpaBHeHnust u
CHUCTEeMBbI
ypaBHeHUI
HepaBeHncTBa 1
CHCTEMBI

HePaBEeHCTB ¢

O3HaKOMIIEHHE C TPOCTEHIIMMU CBEICHUSMH O KOPHSIX ajaredpandecKux
YPaBHEHUM, TOHATUAMM UCCIIEJOBAaHUsl yPABHEHUU U CUCTEM ypaBHEHHUM.

3ydeHune Teopru paBHOCUIJIBHOCTH YPaBHEHUM U ee mpuMeHenus. [1o-

ABYMSI BTOPEHUE 3alIMCHU PEIICHUS CTaHAAPTHBIX YpaBHEHU N, IPUEMOB I1Pe00-
nepeMeHHBIMHU [pa30BaHUS YPaBHEHUH JUId CBEICHUS K CTAaHJAPTHOMY YPaBHEHUIO.
Conep:xanue XapaKTepuCTHKAa OCHOBHBIX BH/IOB /1eSITEJIbHOCTH CTY/ICHTOB (HA YPOBHe
00y4eHHs Y4eOHBIX e HCTBHI)

PemeHue panuoHanbHbIX, UPPALlMOHAIBHBIX, T0KA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHHUH U CUCTEM.

licrionb30BaHuE CBOWCTB U rpaKoB (DyHKIIUH JUIs pelieHUs ypaB HeHH.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEILICHUS CUCTEM.

PemeHue ypaBHEHUH ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3iokKeHuUs Ha
MHO>KUTEIN, BBEIEHU S HOBBIX HEM3BECTHBIX, I0JICTAHOBKH, Ipagu 4ECKOTO
METO/1a).

PerieHne cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3InyHbIX CIIOCOO0B.
O3HakoOMIJIEHHE C OOLIMMH BOIIPOCAMH PELICHHUS] HEPABEHCTB U HCIIOIb30BAHHE
CBOWCTB U rpadukoB (yHKIHMH MPH PEIICHUH HEpaBEHCTB. PemeHue
HEPaBEHCTB M CHCTEM HEPABEHCTB C MPUMEHEHHEM Pa3InY HBIX CIIOCOOOB.

[ [puMeHEeHNE MaTEMaTUYECKUX METOMOB Ul PELICHUS CONEPKaTEeNbHbIX 3a7a4

13 pa3InuHbIX oOsiacTeil HayKu U npaktuku. MHTepnpeTupoBanue




[PE3YIBTATOB C YYETOM PEaTbHBIX OrPaHUYCHU N

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEU U CTATUCTUKH

OcHOBHEIE
MOHSATHUSA

KOMOUHATOPUKH

l13yueHne mpaBuia KOMOMHATOPUKU U IPUMEHEHHUE TPH PELICHUH
KOMOMHATOPHBIX 33/1a4.

PerieHre KOMOMHATOPHBIX 337124 METOAOM IIepedopa U Mo NpaBUILy
[YMHOKEHHSI.

O3HaKOMJIEHHE C MTOHATHAMU KOMOMHATOPUKH: Pa3MEILEHUAMH, COUYETaHUSAMM,
repecTaHOBKaMU M opMylaMu Ui UX BeraucieHus. OObsCHEeHuE U
puMeHeHre GopMyIl Ul BBIUYMCICHUS pa3MELCHHUH, epecTaHOBOK U
COUYETAaHU IIPU PEIICHUH 33/1a4.

O3nakomiienue ¢ OuHoMoM HetoToHa 1 TpeyronbHukoM [lackans. Pemenue

MPAKTHUYCCKUX 3aaa4 C HCITOJIb30BAHUEM MMOHATUH U npaBuI KOM6I/IHaTOpI/IKI/I

JJIeMEHTbI TeOPHHU

HSy‘IeHI/Ie KIIaCCUYCCKOTO OIIPCACICHUS BEPOATHOCTH, CBOMCTB BCPOATHOCTH,

BEpPOSITHOCTE I TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpeHue IpUMEpPOB BEIYUCIICHUA BEpoATHOCTEN. Pelenne 3aqad Ha
BBHIUMCIICHHE BEPOSATHOCTENW COOBITU I
IIpeacraBiaenne (O3HAKOMIIEHHE C IIPEACTABICHUEM YU CIIOBBIX IaHHBIX U UX XapaKTe-
JAHHBIX [PUCTHKaMH.
(Taduupl, PereHre mpakTMUeCKUX 33/1a4 Ha 00pabOTKy YHCIOBBIX IAHHBIX, BEIYHCICHHE
AUATPAMMBI,  [MX XapaKTEPUCTHUK

rpacg uxkmu)




I'EOMETPUA

IIpsimble u
MJIOCKOCTH B

MPOCTPAHCTBE

DOopMyIMpPOBKA U IPUBEICHUE 10KA3aTEIbCTB IIPU3HAKOB B3aMMHOIO
[PaCIIOJIOKEH U IPSAMBIX U IIJIOCKOCTEN. Pacnio3HaBaHue Ha YepTekax U
MOJEIISIX Pa3IMYHBIX CIIy4a€B B3aUMHOIO PACIIOJIOKEHUS IPSIMBIX U
[1JIOCKOCTEH, apTyMEHTUPOBAHUE CBOUX CyKJIeHUNH. DopMynupoBaHue
ONpPENEIICHUM, IPU3HAKOB U CBOMCTB MapajliebHbIX U MEPIEH IUKYIISIPHBIX
[1JIOCKOCTEH, JBYIPAHHBIX U JTMHEHHBIX YIJIOB.

BrinosHEeHE TOCTPOEHU S YITIOB MEXKAY MPSIMBIMU, IPSIMOM U IIIIOCKOCTBIO,
MEXy TNIOCKOCTSIMM I10 ONMCAHUIO U PaCIlO3HABAHUE UX HA MOJEIISX.

[ [pMeHeHNEe NPU3HAKOB U CBOMCTB PACIIOI0KEHUS IPSAMBIX U IJI0 CKOCTEN
[P PEILIEHUU 3a/1a4.

300pa’keHne Ha PUCYHKAaX U KOHCTPYMPOBAHUE HA MOJIEIISX Mep-
[IEHIMKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH,, IPSIMBIX, MapauIeIbHbIX
[JIOCKOCTEH, YITIOB MEXIY MPSIMOU U TIIIOCKOCTBI0O M O00OCHOBAHHE
[TOCTPOCHMUSI.

Pemenue 3a1a4 Ha BIYMCIEHHE TEOMETPUUECKUX BeMMYUH. ONKCchIBaHUE
[PacCTOSIHUS OT TOUYKH 10 INIOCKOCTH, OT IPSIMOM JIO0 TJIIOCKOCTH, MEXKAY
[IJIOCKOCTSMU, MEKIY CKPEIMBAOIMMHUCS MPSIMBIMH, MEXKy TPOU3BOJIBHBIMU

(urypaMu B MpOCTPaHCTBE.

Copnep:xkanue

00yueHHsA

XapaKTepHCTmca OCHOBHBIX BH/IOB A€ATECJIBHOCTH CTYACHTOB (Ha YpoBHE

yue OHbIX 1€ ICTBUI)

DopMynupoBaHUE U TOKa3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSHUSIX (TEOpEM
CYILIECTBOBAHMSI, CBOMCTBA).

300pakeHre Ha YepTekax U MOJAEISAX PACCTOSHUS U 0OOCHOBAHUE CBOUX
cyxnennii. OnpeneneHue U BbIYUCICHUE PACCTOSIHUMN B PO CTPAHCTBE.
[IprmeneHnue GopMyll U TEOpPEM IIAHUMETPUU JUIS peIlieHUsl 3a1a4.
O3HaKOMIIEHHE C TOHATHEM NapAJUIETBHOTO IPOEKTUPOBAHUS U €TO
cBoiicTBaMu. @opmynuposanue meopemvl 0 RAOWAOU OPMOZOHAIbHOL
npoeKyuu MHO20Y201bHUKA.

[[prmeHeHne Teoprn Jisi 000CHOBAHUS TOCTPOCHHUH U BBIYUCIICHUM.
ApryMEHTUPOBAHUE CBOUX CYXACHUN O B3aMMHOM PaCIOJIOKEHUHN

[IPOCTPAHCTBEHHBIX GUTYP




M HOrorpaHHUKHU

OnucaHue ¥ XapaKTEpUCTHKA Pa3IMYHbIX BUJ0B MHOTOIPAHHUKOB,
[IepeYCICHUE UX 3JIEMEHTOB U CBONCTB.

1300pakeHe MHOTOTPAaHHUKOB M BBITIOJHEHHE IIOCTPOCHHUSI HA N30 OpayKeHM X
1 MOJIEIISIX MHOTOTPaHHHUKOB.

BrrurcieHue TMHEHHBIX 3JIEMEHTOB U YITIOB B IPOCTPAHCTBEHHBIX

KOH (purypanusx, apryMeHTUpOBaHUE CBOUX CYXKICHUH. XapaKTepucTUKa U
1300paKCHUE CEUECHUS, PA36EPMKIU MHO202PAHHUKOG. BBIUUCIICHUE IIJIOMAIEH
[TOBEPXHOCTEH.

[locTpoeHune nmpocredumx cedeHni Kyoa, npusmbl, nupamuabl. [lpumenenue
(baKTOB U CBEJCHUI U3 IIAHUMETPUH.

O3HaKOMIIEHHE C BUJIaMU CHUMMETpPHI B IPOCTPaHCTBE, (GOpMYIHPOBAHUE
OIIpeAeIEHU I 1 CBOMCTB. XapaKTepUCTUKa CUMMETPHH TEN BpalllCHUS U
MHOTOIPaHHHKOB.

[ [prMeHeHNEe CBOMCTB CHMMETPHUH ITPH PeLlieHNH 3ajad. Mcnonbs3oBanue
[PUOOPETEHHBIX 3HAHUH JUI UCCIIEJOBAHMS U MOJIEIMPOBAHUSI HECIIOXKHBIX
3azay.

l1300pa’keHr e OCHOBHBIX MHOTOIPDAHHUKOB U BBIIIOJIHEHUE PUCYHKOB 10

YCJIIOBHAM 3aJia4d

Tegan
MOBePXHOCTH

B pallie HUs

O3HaKOMJICHHE C BUJIaMH TeJl BpalieHus, GOPMYJIUPOBAHUE UX OMPEICICHUHN 1
CBOIMCTB.

DopMyTHpPOBAHNE TEOPEM O CEUYEHUH Apa MIOCKOCTHIO U IIIOCKOCTH,
KacaTeJIbHOU K cdepe.

XapakTeprucTuKa U H300pakeHHe TeJ BpallleHU s, UX Pa3BEPTKH, CCUCHUSI.
PelieHre 3a1a4 Ha MOCTPOCHUE CEUEHU I, BBIUUCIIEHUE JJINH, PACCTOSTHUH,
yrI0B, Ttomaaei. [lpoBenenue noka3zaTesbHbIX PACCYKACHUN MPU PEILIEHU U
3a1ad.

[ I[pMeHeHNe CBONMCTB CHMMETPUM IIPU PELICHUY 3a/1a4 Ha TEJIa BPALLICHHUS,
KOMOMHAITHIO TEJI.

300paskeHre OCHOBHBIX KPYIIIBIX TEJ M BHITIOJHEHHUE PUCYHKA TI0 YCITIOBHUIO

3a1a4u

N3mepenus: B

reoMe TpUM

O3HaKOMIJIEHHE C TIOHATHSAMH IUIONRAA U 00beMa, aKcCHOMaMHU M CBOMCTBAMH.
PerieHre 3a/1a4 Ha BBIYMCIICHUE IUIOMAJEH IIOCKUX (QUTYp ¢ IPUMEHEHUEM
COOTBETCTBYIOUMX (opMyl ¥ (PAKTOB W3 IJIAHUMETpHH. M3ydeHue Teopem o
BBIYHMCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJI, pEILICHUE 3aa4y Ha
npuMeHeHne GopMyn BerauciieHus 00beMoB. M3yuenue dopmyn s

BEIYM CIICHUS IJIOIAASH HOBCpXHOCTGfI MHOTOTPAHHHUKOB U TCJI BpallICHU .




O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHUSI ITONRAIN TTOBEPXHOCTH CEepHI.
Pemenue 3a1a4 Ha BBIYMCIICHHE TUIOLIAIEH TOBEPXHOCTU MTPOCTPaH CTBEHHBIX

TCII

Koopaunarsl n

(O3HaKOMJICHHE C TOHATHEM BCKTOpA. I/ISY‘IGHI/IC I[CK&pTOBOﬁ CHCTCMbI

BEKTOPbI KOOpPAMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 33JAHHBIM KOOPAMHATaM TOYEK U
[JIOCKOCTEN, HaXOKICHUE KOOPAUHAT TOYEK.

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH CTY/ICHTOB (HA YpOBHe

00yueHus Y4eOHBbIX AeCTBUH)

HaxoxaeHue ypaBHEHUN OKPYKHOCTH, cepsbl, MIOCKOCTH. Beruucnenue
[PACCTOSTHUI MEXKIY TOYKAMU.

l13ydeHne CBOMCTB BEKTOPHBIX BETMYMH, IPaBUJI Pa3lIoKEHHS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKACHHS KOOPAUHAT BEKTOpa B
[IPOCTPAHCTBE, IPABUJI ACHCTBUI ¢ BEKTOpAaMH, 3a/1aH HBIMU KOOPIMHATAMHU.

[ [puMeHeHNe TEOpUH IIPY PEILEHUH 331a4 Ha ACUCTBUS C BEKTOPAMH.
l13ydeHne CKaJIIpHOTO MPOU3BE/IEHUS BEKTOPOB, BEKTOPHOIO YpPaBHEHHUS
[IPSAMOM U INIOCKOCTH. [IpuMeHenne Teopuu Npu pelieHny 3a1a4 Ha AeHCTBUSA
C BEKTOpaMH, KOOPAUHATHBIN METOJ, TPUMEHEHUE BEKTOPOB /ISl BBIYMCICHUS
BEJIMYMH YIJIOB U pacCTOAHUM. O3HAKOMIIEHHE C JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUH O B3aUMHOM PACIIOJIOKEHUU MPSAMBIX U MJIOCKOCTEN ¢

M CITOJIB30BAHUEM BEKTOPOB




AKTHUBHBIE U HHTCPAKTUBHLIC (l)OprI MpOBE€ACHUA 3aHATHH

no yuyeonou nucummuiade I11.01 Maremaruka

Tema 3anaTui

®opMbl NPOBeJAeHUA 3AHATHI

Tema 1.Pa3ButHe MOHATHS O YUCIIE

PaGota B ManbIx rpymmax
(mpubIMKEHHBIC BEIYUCICHUS U
MOTPENHOCTh TpubamxKeHus. KomriekcHbie yncia

W IEHCTBUS HAJl HUMH ).

Tema 2. KopHu, crernenu u gorapumbl

MarteMaTH4ecKU TUKTAHT

[IpoGiemHBbIE CUTYaIUK

Tema 3.DyHKIIMH, UX CBONCTBA U

rpaduxu.

Pabora B ManbIx rpymnmax
(cnoxeHrne TapMOHMYECKUX KOJeOaHMi )

IloaroroBka u 3aCJIyllMiBaHUEC OOKIIaa0B

Tema 4.OCHOBBI TPUTOHOMETPUH

MaremaTuueckuii TUKTaHT

Tema 5.YpaBHEHHS U HEPABEHCTBA

PaboTa B ManbIx rpymnmax
(I'paduueckoe pemieHre YypaBHCHUN U HEPaBEHCTB.
UccnenoBanue ypaBHEHU I

Y HEPABEHCTB C IMapaMeTPOM)

Tema 6.Hauaia MaTeMaTHYECKOTO

aHaJin3a

MareMaTHUeCKU TUKTAHT
Pabora B ManbIx rpynmax

(TTonsTne muddeperirana u ero NPUIOKEHUE)

Tema 7. MHTErpan u ero npuMeHeHne

MaremaTHdecKui TUKTAaHT

KBH

Tema 8. KoopimHaThl U BEKTOPBI

Tect - sxkcnipecc [IpobaemHubIe cCUTYaIrTuu
PaboTa B ManbIxX rpynmax
(BexropHoe 3amaHue NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

[lapannenbHoe MPOEKTUPOBAHUE)

Tema 9. [Ipsimbie U MJIOCKOCTH B

IIPOCTPAHCTBE

PaboTa B ManbIxX rpynmax
(BexropHoe 3aaHue NPSIMBIX U TJIOCKOCTEN B
IPOCTPAHCTBE.

[TapannensHoe mnpoexkrtupoBanue) [IpocMoTp u
00CyX/IeHEe MYIbTUMEINA- MTPE3CHTAUN
(MHOTOTpaHHHKH )

Pa6ora B manbix rpynmnax (IlpaBunbHblie u

MOJTyIIPaBHJIbHbIE MHOTOIPAHHHUKH )




Tema 10. MHOTOrpaHHUKU U KPYIJIbIE [TpocMoTp U 0OCYKAEHUE MyIbTUMEHA-
Tena npe3eHTanuu (MHOTOrpaHHUKH )
Pabora B Manbix rpynnax (IIpaBunbHbie 1

IMOJIYIIPaBUJIbHBIC MHOTOI'PAHHH KU

Tema 11. KomOuHaTopuka MaremaTudeckuii TUKTAHT

Tema 12. DnemMeHTH TEOpUU PaboTa B ManbIx rpymnmax
BEPOSATHOCTEN U MATEMATUYECKON (Cxembl bepnymnu. Cpeanue 3HaueHHS
CTaTHCTHKH. U UX IPUMEHEHHUE B CTATHUCTHKE)

Y4eOHO-MeTOANYECKOE M MATePUAJILHO-TEeXHUYECKOe o0ecneyeHue
NporpaMMsl yueoHoi tucuuminibl «MaTteMaTukay
B cocraB y4e0HO-METOMYECKOTO U MaTepPHAIBHO-TEXHUIECKOTO 00eCTIeueHUs

MPOrpaMMBbl Y4eOHOW JMCHUTILTUHBI «MaTeMaTHKa» BXOJIT:
® HanIIHBIC TOCOOUS (KOMIIEKTHI Y9€OHBIX TaOIHII, MIakaThl: «OCHOBHBIC (JOPMYIIBI
TPUTOHOMETPHU WY, «3HAYCHHSI TPUTOHOMETPUYECKUX QyHKIUNY, «IuddepeHnuansaoe u
MHTETPAIbHOE UCUHUCIECHUE» TOPTPETHI BHIIAIONMXCS YICHBIX-MaTEMATHKOB);
¢ UH(OPMAITMOHHO-KOMMYHHKATUBHBIE CPEJICTBA - KOMITHIOTEPHI;
® KOMILJIEKT TEXHUYECKON JTOKYMEHTAIlMH, B TOM YHCIIE TaCIopTa Ha CpeACTBAa OOydeHUH,
MHCTPYKIMU MO UX UCIIOJIB30BAHUIO U TEXHUKE O€30MacHOCTH;
e OubMMOTEeUHBIH (HOHT
B OuGnuoreunsiii GoHI BXOASAT:
y4eOHUKY;
y4eOHO-MEeTOIUYEeCKUE TTOCOOHS ISl CTYACHTOB O ITPOBEICHUIO TPAKTUYECKIX

pabor;

y‘Ie6HO'MCTOI[I/I‘leCKI/IC OCOoOus 1Mo OpraHu3aluu CaMOCTOSTEIIbHOM pa60TBI CTYHACHTOB.
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Onucanue mKaJja OICHUBAHUSA

NuaukaTop | HeyI0BJIeTBOPHUTE.I
Y10BJIEe TBOPUTEJIbHO XOPO1LO OTJINYHO
bl bHO
YpoBeHb 3HaHUNA B .
. YpoBeHb 3HAHUU
YpoBeHb 3HaHUM | MUHUMAaIBHO o0Beme, s OGBEME
HI)KE MUHUMAJIBHBIX | JIOMYCTUMBIM YPOBEHB | COOTBETCTBYIOIIEM ’
ITosnora N N COOTBETCTBYIOLIE
. TpeOoBanuii. Mmenu | 3nanuii.  JlomymeHo | mporpamme
3HAHMI M nporpamme
MECTO rpyObie | MHOTO HErpyObIX | IOATOTOBKH.
MMOATOTOBKH, 0€3
O OKH. OIIMOKH. JomyIeHO ~ HECKOJIBKO
OIIMOOK.
HerpyoObIX onmOoK
IIponemoncTpupo
BaHbI BCE
[IporeMoHCTpUPOBAHBI
[Ipu pewenuu | IIponemoncTpupoBan OCHOBHbBIE
BCE OCHOBHBIE YMEHUS.
CTaHJAPTHBIX 3a/la4y | bl OCHOBHBIE YMEHMUSI. YMEHHUSI, PEIICHBI
Pemienbr BCce OCHOBHBIE
HE Pemmensr TUIIOBbBIE BCE OCHOBHBIE
3a7layd  C HErpyObIMU
Haanumne MPOJIEMOHCTPUPOBAH | 33/1a4ll C HETrpyOBIMH OLIGKAMIL 3a/1a4un c
yMeHHu i bl OCHOBHBIE | OIIMOKAMH. OT/IETEHBIMU
BeimonaHeHb! BCE
YMEHUSIL. BeinonHeHbl BCE HECYIIECTBEHHBIM
3aJjaHusl, B TOJIHOM
Nmenu MECTO | 3alaHMsl HO HE B U HeIouYeTaMHu,
0o0bemMe, HO HEKOTOphIE
rpyobie OlmMOKH. MTOJIHOM 00BEME. BBITIOJIHEHBI  BCE
C HeIoUeTaMHu.
3a7aHus B

[IOJIHOM 00BbEME.
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