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IMosicuuTeILHAS 3aNIMCKA.

Pabouas nporpamma o011eo0pa3oBaTeIbHOM yueOHOI JUCITUTUTAHBI
«MaremaTtuka» npeaHa3HaueHa i u3ydeHus marematuku B npenenax [IIICC3 Ha 6a3ze 0CHOBHOTO
oO1mero oopa3oBaHusl.

Pabouas nmporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero oopa3zoBaHus,
NPEIbSBISEMBIX K CTPYKTYpE, COAEPKAaHUIO M pe3yibTaraM OCBOCHHMA y4E€OHOW JMCHUIUINHBI
«MareMaTHKa», B COOTBETCTBUH ¢ PekoMeHJanmusMu 1O OpPraHM3aLUH TMOJIYYEHHs] CPEIHEro OOIIEero
o0pa3oBaHMsl B IMpelesiax OCBOCHHSA OO0pa30BaTEIbHBIX IPOTPaMM CpPEIHETo MPo(ecCHOHATBHOTO
oOpazoBaHusi Ha 0a3e OCHOBHOrO 00Imero oOpa3oBaHUsi C ydeToM TpeOoBaHMi (emepanbHbIX
TOCYJapCTBCHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB M IOJIy4aeMON NPO(PECCHU WU CIEIUATLHOCTH
cpeaHero mpogeccuoHanbHOTO 00pa3zoBanus ( MUCHMO JlemapTamMeHTa rocylapcTBEHHOW MOJIHTUKUA B
cdepe moaroroBku padbounx kaapos u 10
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpamMMbl «MaremMaTruKay HalpaBlIeHO Ha JOCTHKECHUE
CHEAYIOUIMX LeJei:

e o0ccriedeHue CPOPMHUPOBAHHOCTH TMPEICTABICHUA O COLMAIBHBIX, KYJIbTYPHBIX "
HCTOPHYECKUX (PAKTOPAaX CTAHOBICHHUS MAaTEMAaTHKU;

e obecriedeHrne cHOpPMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUIECKOTO U MATEMAaTHUECKOTO MBIIIUICHUS;

e o0ecnieueHne  cHOPMUPOBAHHOCTH YMEHUN TPHUMEHATH TMIOJyYE€HHbIE 3HAHHUS TpPU PEIICHUU
pa3NUYHBIX 337ad;

e obecneyeHue CHOPMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKEe KaK YacTH OOIIeyesIOBeUecKOM
KYJIbTYpBI, YHUBEPCAIBHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OIUCHIBATh M U3yd4aTh PEeajbHBIE MPOLECCHI
Y SIBJICHUSL.

B nporpamMmy BKITIOYEHO coliepikaHue, HampaBiIeHHOE Ha (JOPMUPOBAHUE Y CTYJCHTOB

KOMIIETEHIMH, HeoOXoaumbIx Ui KadecTBeHHOro ocBoeHust IIIICC3 nHa 0Gaze OCHOBHOTO 0OLIEro

00pa3oBaHMs C MOJYYEHUEM CPEIHETO 00IIero 0opa3oBaHusl.
Pabouas nmporpamma o0mieo0pa3oBarenbHON yueOHON AUCIUIIINHBL «MaTteMaTHka» BKIIIOYaeT B ceOs:

y4eOHBI MaTepHaj, MOCIel0BaTeIbHOCTh €r0 M3Y4eHHs, paclpelieieHue y4eOHbBIX 4YacoB, TEMaTHKY

pedepatoB, BUIBI CAMOCTOSITENBHBIX Pa0OT, YUUTHIBAs CIENU(PHUKY TPOrpaMM MOATOTOBKH OCBAaUBAEMOM

CIICHHUAaJIbHOCTH.



OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIHUILIMHBI «<MATEMATHUKA»
MaremaTHka sBiseTCs (pyHIaMEHTaIbHOH 00111e00pa3oBaTeIbHON AUCIUILTMHON
CO CJIO’KMBIIMMCSI yCTOWYHMBBIM CO/IEPKAHUEM U OOIMMU TPeOOBaHUAMU K IOATOTOBKE O0yUYarOIIUXCSL.
OTO BBIpaXaeTCs B COACPKAHUM OOYUYCHMs, KOJMYECTBE YAacCOB, BbIAEISEMBIX HAa M3y4YECHUE
OTACNBHBIX TEM IMPOrpaMMbl, TTyOMHE MX OCBOCHHS CTYACHTAMH, 00bEME M XapaKTepe MPaKTHUYECKUX
3aHSATHH, BUAAaX BHEAYIUTOPHON CAMOCTOSITETILHON pabOTHI CTYIEHTOB.
OO0ume neny u3y4eHusi MaTeMaTUKY TPAAULIMOHHO PEaTU3yI0TCS B YETHIPEX HAIpPaBICHUSX:
1) obmiee npeacTaBicHe 00 UAESIX U METOAaX MaTEMATHKH,
2) VHTEIUICKTYaJbHOE Pa3BHUTHC;
3) oBiazieHue HEOOXOJMMBIMU KOHKPETHBIMH 3HAHUSMH U YMCHUSIMH;
4) BocnHMTATEIBHOE BO3/ICHCTBHE.
[Ipodwnnzanus nenel MaTeMaTH4ecKOro oOpa3oBaHUs OTpaXkaeTcs Ha BHIOOpPE MPUOPUTETOB B
OpraHu3aly y4eOHOH nesaTenbHOCTH oOyuaromuxcs. s TeXxHudeckoro npoguist oopa3oBaHust BeIOOD
[eJiel CMelaeTcss B MparMaTHYecKOM HAIpaBIICHUH, MPEIyCMaTPUBAIONIEM YCHJICHHE M pacIIMpEeHUe
MPUKIIQJHOTO XapaKkTepa N3y4eHUs MaTEeMaTHKH, IPEUMYIIECTBEHHOW OpUEHTAINN
Ha aJITOPUTMHUYECKUI CTHIIb TI03HABATEIIbHON JAEATEIbHOCTH.

Taxum o06pazom, peanu3zanus coaepkaHus ydeOHONH JUCLUIUIMHBI OPUEHTUPYET Ha MPUOPUTETHYIO
pOJb  MPOLECCYAbHBIX XapaKTePUCTUK y4eOHOW paboThl, 3aBHCANIMX OT TIOJXYYEHHUS OIBITa
WCTIOJIb30BaHUSI MATEMaTHKH B COJEPXKATEIbHBIX M TMPO(EeCCHOHANBHO 3HAYUMBIX CHTYaIUSX II0
CpaBHEHHMIO ¢ (POPMATIbLHO-YPOBHEBBIMH PE3YyIbTaTUBHBIMU XapaKTEPUCTUKAMHU 00YUEHUS.

Coneprxanue y4eOHOW JAUCHUILTMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU CO/I€PKaTEIbHBIMU
JMHASMHU 00yYEeHHUST MaTeMaTHKe:
. anreOpanyeckast JIMHUSA, BKIIIOYAIOIAs CUCTEMAaTU3allMI0 CBEJCHUN O YUClaX; U3ydeHHe HOBBIX U
o0o0ImIeHne paHee W3YYEHHBIX omepanuii  (BO3BeIEHHE B  CTENEHb, H3BJICYCHHE KOPHS,
norapupMUpOBaHNE, CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC B 00paTHbIE K HUM); U3ydeHHE HOBHIX BH/IOB
YHUCIIOBBIX BBIpOKEHHH M (POPMYJ; COBEpIICHCTBOBAHME NMPAKTHUYECKUX HABBIKOB M BBIYHCIUTEIHHOMN
KyJIbTYpBl, pacIIUPEHHUE U COBEPLICHCTBOBaHHE alreOpanyeckoro ammapara, cHOpMHUPOBAHHOTO B
OCHOBHOM IITKOJIE, M €T0 MMPUMEHEHHE K PEIICHHIO MaTeMaTHIEeCKAX W IPUKJIAIHBIX 3a/1a4;
. TEOPETUKO-(PYHKIIMOHATIbHAS JIMHUS, BKIIOYAIONIAs CUCTEMATU3AIMIO U PACIIMPEHHUE CBEJIEHUH O
(GYHKIHSAX, COBEPIICHCTBOBAHKE TPAPUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU HJIESIMH U METOJIaMH
MaTeMaTHYECKOTO aHau3a B 00beMe, IMO3BOIISIONIEM HMCCIIEeNOBATh dJIEMEHTapHbIe (YHKIUU U pPelIaTh
NpOCTENIIINe TeoMeTpHUecKue, (PU3NYECKHEe U IpyTre MPUKIIaIHbIe 3a1a4H;
. JIVMHUSL YPaBHEHUH W HEPAaBEHCTB, OCHOBAHHAS Ha IMIOCTPOCHUH W HMCCIEIOBAHUN MaTEMAaTHIECKUX
MoJIeIIeH, TTepeceKaroniasics ¢ anredpandeckoil U TeOpeTUKO- (PyHKIIMOHAIBHOM JTMHUSMH U BKITIOYAIOIIAs

pa3BUTHE U COBEPUICHCTBOBAHHME TEXHUKHU ajredpanyeckux mpeoOpa3oBaHUMl AJisl pellieHus YpaBHEHUH,



HEPABEHCTB U cHUCTeM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOWTh M HCCIENOBaTh IPOCTEHIIIHE
MAaTCMaTUUCCKHUEC MOJICIIN IPU PCIICHUU MMPUKIIAAHBIX 3a/a4, 3aaa4 U3 CMCKHBIX OUCIHUILINH,

L TCOMETpHUICCKAA JIMHUA, BKIIIOHAarom@asas HarjaAHbIC MPCACTAaBJICHUA O HIPOCTPAHCTBCHHBIX
durypax u H3y4eHHE WX CBOWCTB, (OPMUPOBAHHWE M PA3BUTHE NPOCTPAHCTBEHHOTO BOOOpaKCHUS,
pa3BuTHE CocO00B reOMETPUUECKIX U3MEPEHH, KOOPAUMHATHOTO U BEKTOPHOT'O METO/OB /ISl PEHICHHUS
MaTEeMaTHYECKUX U MPUKIAIHbBIX 33/1a4;

. CTOXAaCTHUYeCKas JMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHUM, MPEICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIEro MHUpA.

B TtemaTndeckux IuraHax mporpamMmbl yU4eOHBIH MaTepual MPeAcTaBlIeH B GopMe depeayronierocs
pa3BepTHIBAHUSI OCHOBHBIX COJEP)KATENBHBIX JHHUN (alreOpandeckoi, TeopeTUKO-(PyHKIMOHAIBHOM,
yYpaBHEHUN U HEPABEHCTB, T€OMETPUUYECKOM, CTOXaCTUYECKOI), YTO MO3BOJIIET TMOKO MCIOIb30BaTh MX
PacrojoKeHUE U B3aUMOCBSI3b, COCTaBIIATh KAJICHJAPHBIH IJIaH, 110 - pa3HOMY Yepeays yueOHbIEe TEMBI.

W3ydenne obmieoOpa3oBaTeIbHON yU4eOHON MUCIUIUTHHBI «MaTeMaTruKay 3aBepIiaeTcs MOBEACHHEM
UTOTOB B (pOpME 3K3aME€Ha B paMKax MPOMEKYTOUHOM aTTECTAllMU CTYJIEHTOB B IPOIIECCE OCBOCHUS

[MIICC3 ¢ nomyueHueM cpeaHero oomero oopazoBaHusl.

MECTO YYEFHOM JUCIHUILIMHBI B YYEBHOM ILJTAHE

VYyeOHas aucuuiuiMHa «MareMaTuka» fBIsS€TCS Y4eOHBIM IPEAMETOM O00s3aTeNbHON MpeAMETHOMN
obsacTu
«Marematuka u uapopmaruka» ®I'OC cpegnero oduiero oopa3oBaHusl.

B npodeccronansHoit 00pa3oBaTebHON OpraHU3aIlH, PealIU3yIoIIe 00pa30BaTeIbHYI0 IPOrPAMMY
cpennero odmiero oopazoanus B npeaenax ocsoenus [IIICC3 Ha 6a3e ocHOBHOTO 00I1IeT0 00pa3oBaHms,
yuyeOHas aucuuiuiiHa «MaTteMaThkay u3ydaercss B oOpa3oBaresibHOM nukie ydeOHoro miana [IITICC3 na
0a3e OCHOBHOTO 001I1ero 00pa3oBaHMsl ¢ MOJYYEHHUEM CPEHEro 00IIero 00pa3oBaHusl.

B yuebnpix mmanax [IIICC3 yuebnas mucnumiaumHa «MaTemaTuka» BXOAUT B COCTaB OOIIMX
o011e00pa3oBaTelbHbIX YU4EOHBIX TUCHUIUIMH, (OPMUPYEMBIX U3 00s3aTENbHBIX MPEIMETHBIX olnacTen
@®I'OC cpennero obuero oOpazoBanus, aas crneuuanbHocted CIIO cooTBeTcTBYOIIEro Mpodust

npodeccnoHanTbHOTO 00pa30BaHMUS.

PE3YJbTATHI OCBOEHUS YYEFHOW JUCIHUIIINHBI
OcBoenue copepxanus yaeOHON AUCITUIUTHHBI «MaTtemaTika» 00ecreuynBaeT JOCTH)KCHIE
CTYJICHTaMHU CIEAYIOIINX pe3yibmamos:
® JIUYHOCHIHBIX:
- chopMHEpPOBAaHHOCTH IPECTABICHUN O MAaTEMAaTUKE KaK YHUBEPCATBLHOM SI3BIKE HAYKH,

CpEICTBE MOJICTTUPOBAHUS SIBICHUN W TIPOIIECCOB, UICIX M METOJaX MaTeMaTHUKH;



- TOHMMaHHE 3HAYMMOCTH MAaTEMAaTUKHU ]I HAyYHO-TEXHHMYECKOTO mporpecca,  CPOPMUPOBAHHOCTD
OTHOIICHHUI K MaTeMaTHKe KaK K YacTh OOILICYEeIOBEYECKOH  KYJBTYPhI 4epe3 3HAKOMCTBO C UCTOPHUEH
Pa3BUTHUS MAaTEMATHKH, 3BOJIIOIMEH MaTEeMaTHUECKUX HICH;

- Ppa3BUTHE JIOTHYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHHUS, alTOPUTMHUYECKOIN KYIbTYPHI,
KPUTHUYHOCTH MBILIUICHUSI HA YPOBHE, HEOOXOIUMOM Juisd Oyaymied nmpodecCHOHANbHON JesTeIbHOCTH,
IS IPOAOJIKEHUS] 00pa30BaHUsA U caMOOOpa30BaHUs;

- OBJIaJICHUEC MAaTEMaTHYCCKHUMU 3HAHUSIMHU Y YMECHUSMH, HEOOXOJMMBbIMU B [TOBCEJHEBHOM JKU3HU, JUIS
OCBOGHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH ¥ JUCHUILIMH NPO(EeCCHOHATBHOTO IMKIIA, IS
NOJy4eHHs 00pa30oBaHus B 00JIaCTAX, HE TPEOYIOMINX yriTyOJIeHHOM MaTeMaTH4ecKOi MOATOTOBKH;

- TOTOBHOCTHh M CHOCOOHOCTH K 0OPa30BaHHIO, B TOM YHCIE CAMOOOpPA30BaHMIO, HAa MPOTSHKEHHH BCEi
’KM3HM; CO3HATEJIbHOEC OTHOLICHUE K HENPEPHIBHOMY OOpPa30BAHUIO Kak YCJIOBUIO YCICIIHON
npodecCHOHaIBHOM U 0OLIECTBEHHO! IESTEIBHOCTH;

- TOTOBHOCTB M CIIOCOOHOCTB K CaMOCTOSITEIbHOM TBOPUYECKOM U OTBETCTBEHHOW  /IEATEIHHOCTH;

- TOTOBHOCTh K KOJUICKTHMBHOH paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMH B 0Opa- 30BaTEIbHOM,
OOLIECTBEHHO IOJIE3HOH, y4eOHO-NCCIIeI0BATENBCKOM, IPOSKTHOM U IPYTHX BUJAX JIESTEIILHOCTH;

- OTHOLICHHE K NMPO(ECCHOHANBHON AEATEIPHOCTH KaK BO3MOXKHOCTH Y4acTHSl B PEIICHHH JINYHBIX,

O6H.[CCTB6HHBIX, ToCydapCTBCHHBIX, O6H.I€H3.I_II/IOHaJ'IBHBIX HpO6JICM;

® _memanpeomemHulix:

- yYMEHHE CaMOCTOATEIBHO OMPEACTATHh IeNM W 3aa4d M COCTABISATH IUIAHBI JeSTeIIbHOCTH,
CaMOCTOATCIIBHO OCYHICCTBIIAThL, KOHTPOJIHMPOBATE U KOPPEKTUPOBATH ACATCIBHOCTH, MCIIOJIB30BATH
BCE BO3MOXKHBIE PECYpCHl sl JOCTHUKEHHS MOCTaBIICHHBIX IIeJIed W peanu3aluu IUIaHOB
JesITeIbHOCTH;, BBIOMPATH YCIIEIIHBIE CTPATEeTHH B PA3TUYHBIX CUTYaIUAX;

- YMEHHWE MPOJYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOIECCE COBMECTHOH  JIEATEIBHOCTH,
YUUTBIBATh MO3UIUU JPYTUX YIACTHUKOB JIEATENBHOCTH, 3 (PEKTUBHO pa3pemiaTb KOHQIUKTHI;

- BJIQ/ICHHUE HAaBBIKAMU MMO3HABATEIHHOM, Y1eOHO-HCCIEIOBATENbCKONW U IPOSKTHON  IEATEIhHOCTH,
HaBBIKAMHU pa3pelieHusi mpodsieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY TIOUCKY
MCTOOOB PCIICHUA MPAKTUICCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAO0B ITO3HAHUSA,

- TOTOBHOCTb W  CIOCOOHOCTh K  CaMOCTOSITENHHOW  MH(DOPMAIMOHHO-TIO3HABATEIHLHOMN

ACATCIIbHOCTH, BKIIIOYAasA YMCHUC OPUCHTUPOBATHLCA B PA3JIMYHBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I,
KPUTHYCCKU OLCHUBATHL U HHTCPIPECTHUPOBATH I/IH(I)OpMaLII/IIO, MMoJIy4acMyr0 M3 PpPa3JInYHbIX
HCTOYHHUKOB,

- BJIaJCHHUEC A3BIKOBBIMU CPEACTBAMU. YMCHHUEC SCHO, JIOTMYHO W TOYHO H3JIaraTtb CBOIO TOYKY

3pCHUA, UCTIO0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,



- BIIaJICHUE HABbIKAMH IO3HABATEIbHOH pedIieKCuu Kak CO3HAHUS COBEPIIAeMbIX JNEUCTBUNA U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U OCHOBAHMIM, IPAHML]  CBOETO 3HAHUS U HE3HAHMS,
HOBBIX II03HABATEIIBHBIX 337a4 ¥ CPEACTB JUIsl UX TOCTHIKEHUS;
- LEJeYCTPEMJICHHOCTh B MOMCKaxX M MPUHATHM PELICHUH, COOOpa3uUTEIbHOCTh U UHTYHLIASA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIOCOOHOCTh BOCIIPUHUMATH KPAaCOTy U TaPMOHHIO
MHpA;
® npeomMemHulx:
- c(OPMHUPOBAHHOCTb TPEACTABICHUH O MaTeMaTHKE KaK YacTH MHPOBOH KYJIbTYphl U MeECTe
MaTeMaTUKd B COBPEMEHHOM LMBWIM3ALMHM, CHOCO0AX ONUCAHMs SBJICHUH pealbHOI0 MHUpa Ha
MaTEMaTHYECKOM SI3BIKE;
- c(OpPMUPOBAHHOCTh NPEJCTABICHUNH O MaTeMaTHYEeCKMX MOHATHUSIX KaK Ba)KHEHIIMX
MAaTE€MaTHYECKUX MOJENAX, MO3BOJLIIOLIMX OIMCHIBaTh W HM3ydaTb pa3HbIC INPOLECCHI U SIBICHUS;
IIOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOT0 MMOCTPOCHMSI MATEMaTHYECKUX TEOPUH;
- BJIQJICHUE METOJAMHU JOKA3aTeNIbCTB U aJITOPUTMOB PEIIEHUS, YMEHUE UX IPUMEHATh,  [POBOJUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XO/I€ pELICHUS 3a/1a4;
- BIIQJICHUE CTAaHAAPTHBIMU IPUEMAaMH pELICHUsS palUOHAIBHBIX M HUPPALUOHAIbHBIX,
[I0OKA3aTeJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM, B TOM YHUCIE U IIOMCKA IIyTH PEUICHUSA U
WJUTFOCTPALIUU PELIEHUs] YPAaBHEHUN U HEPABEHCTB;
- cOpMHUPOBAHHOCTbH MPEICTABICHUI 00 OCHOBHBIX MOHATHUSX MaTeMaTUYECKOr0  aHajau3a M UX
CBOMCTBAax, BIAJCHUE YMEHHMEM XapaKTEPHU30BaTb IIOBEJCHUE (GYHKIMM, HCIOJIb30BAHNE
MIOJIYYEHHBIX 3HAHUM U1 OIIMCAHUsS U aHAIM3a PpeajbHbIX 3aBUCUMOCTEN;
- BJIaJICHUE OCHOBHBIMU IOHATHUAMHU O INIOCKUX U MPOCTPAHCTBEHHBIX N€OMETPUUECKUX ¢durypax,
UX OCHOBHBIX CBOWCTBax; C()OPMUPOBAHHOCTH YMEHMsI paclo3HaBaThb I'€OMETpUYECKHE (QUTypbl Ha
YyepTexax, MOJENSIX U B PEaJIbHOM MUpE; IPUMEHEHNE HM3YyYEHHBIX CBOMCTB reOMETpHUYECKUX (QUryp
1 GOPMYI [T PELICHUs] TeOMETPUUECKUX 3aJ]1au U 3a/1a4 C MPAaKTUYECKUM COZIepKaHUEM;
- c(OpMHUPOBAHHOCTh NPEACTABICHUN O MpoLeccCax U SBJICHUSAX, MUMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHUPE, OCHOBHBIX MOHATHIX 3JIEMEHTApHOU
TEOpUU BEPOSATHOCTEH; YMEHUN HAXOAWTh U OLEHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUH B
MIPOCTEUIINX IPAKTUYECKUX CUTYALUAX U OCHOBHBIE XapaKTEPUCTUKU CIIy4alHbIX BEJIUYMH;
- BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELLIEHUH 3a/1a4.
Copepxxanue y4eOHOM JMCHUIIIHHBI
Brenenne.
MaremaTika B Hayke, TE€XHUKE, SKOHOMHUKE, MH(POPMALMOHHBIX TEXHOJIOTHSX M MNPAKTUYECKOM
nesTenbHOCTH. Llenu u 3amaun n3ydeHns MaTeMaTUKU IpU ocBoeHnu cnenuansHoctel CIIO.

Anareopa



Pa3Burtune nonsitus o yncJie

Lenbie u panoHanbHble yncia. JlefcTBUTeNbHbIC Yicha. [Ipubnusicénmvle bl4UCIeHUSL.
Komnnexcnvie uucaa.
[IpakTnueckas padora Ne 1. Apudmernueckue AeHCTBUSA HaJ unciaaMu. HaxokneHue NmpuOIMKEHHBIX
3HAYEHUH BEIMYMH U NMOTPELIHOCTEH BBIYUCIICHHH (a0COMOTHON U OTHOCUTEIHHOM ).

KopHu, crenenu u jiorapupmbi

Kopuu u crenenu. KopHu HaTypanbHON CTENEHU U3 YMCIIA U UX CBOMCTBA.
Crenenu ¢ panrOHaJIBHBIMM ITOKA3aTEsIMHU, UX CBOMCTBA. CTENEHU ¢ NEHCTBUTEIBHBIMU I10KA3ATEISIMHU.
Cesoticmea cmenenu ¢ 0elicmeumenbHbiM NoKazamenem.

Jlorapugm. Jlorapugm ynciaa. OcHOBHOE JOrapu(hMUIECKOE TOKAECTBO.
JlecsaTuuHbIe U HaTypasibHbIe JTorapudmel. [IpaBuna neiicTBuii ¢ morapupmMamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.
IIpeoGpa3zoBanue anredpanvyeckux BbipaxeHuii. [IpeoOpa3oBanue panvoHaIbHBIX, UPPALUOHAIBHBIX,
CTETIEHHBIX, TIOKa3aTeNbHBIX W Jiorapudmuyeckux BblpakeHuil. [Ipaktmyeckas pabora Ne 2.
[TpeoOpa3oBaHue BEIpaKEHUN, COACPIKAIINX CTEIICHH.
Pemenue nokasarenbHbIX YpaBHEHHM.
ITpakTryeckas padora Ne3. HaxoxxaeHue 3HaueHui joraprudma 1o npou3BoiIbHOMY
OCHOBaHUIO. BpluncieHne AecATUYHBIX U HaTypallbHbIX Jorapu@moB. Pemenue norapupmMuyeckux
YpPaBHEHUU.
OCHOBBI TPUTOHOMETPHH
OcHOBHbBIC IOHATHSA
Panuannas mepa yria. BpamarensHoe npuxenue. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OcHoOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA
®opmynsl npuseneHusa. CHHYC, KOCUHYC U TAHT€HC CYMMBI M Pa3HOCTH JBYX yIJIoB. CHHYC U KOCHUHYC
JBOMHOTO yria. Popmynvl NONOEUHHO20 Y2/1a.
IIpeoOpa3oBaHus NpoCTEHIIMX TPUTOHOMETPHYECKUX BbIPAKEHH .
[IpeoOpa3oBaHus CyMMBbl TPUTOHOMETPUYECKUX (PYHKIINN B IPOU3BEICHNE U POU3BEICHUS
B CYMMY. Buipaosicenue mpueoHomempuieckux )yHKyuli uepes maHeeHc noJ08UHHO20 apeyMeHma.
Tpuronomerpuyeckne ypaBHeHUsl 1 HEPaBEHCTBA
[Ipocreiimne TpUroHOMETpUYECKNE YpPaBHEHUS. [Ipocmetiuiue mpucoHomempuieckue HepaseHcmad.
OOpaTHble TPUTOHOMETPUYeCKHe PYHKUMH. APKCUHYC, APKKOCUHYC, APKIMAHSEHC YUCTA.
[IpakTuueckas pabora Ne4. Perienne TpUroHOMETpHUECKUX YpaBHEHUH.
DyHKIUH, UX CBOICTBA H IPaPUKH
®yuknun. O6acTh onpeneaeHrs U MHOXKECTBO 3HaYeHUH; Tpaduk GyHKIIMH, TOCTpOCHHE rpadKoOB

GyHKIHHA, 3aJaHHBIX PA3TMYHBIMU CITOCOOAMH.



CaoiictBa (pyHknun. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTb, NMEPUOAUYHOCTD.
[TpomexxyTku Bo3pacTaHHsl U yObIBaHHS, HaWOOJbIlICE W HAMMEHBIICEe 3HAYCHUS, TOUKUA IKCTPEMyMa.
I'paduueckas maTepnperanus. [IpuMepsl (YHKIIMOHAIBHBIX 3aBUCHMOCTEH B pPEAJbHBIX Mpoleccax U
sBICHUIX. Apudmerndyeckre oneparuu Haj GyHkuusaMu. CioxxHas GyHKims (komnosunus). [lonsmue o
Henpepvl8HOCMU YHKYUU.

Oo6patubie pynkuuu. Odracms onpedenenuss u obaacmos 3HaveHuss oopamuou Gyukyuu. I pagux

00pammuoll GyHKyuuU.

Crenennble, MoKa3aTejbHble, JorapupMuidecKkue
U TPUTOHOMeETPHUYeCcKHe (PYHKIHH.
OOpaTHbIe TPUTOHOMeETPUYeCKHe (PYHKIMH.

Onpenenenus GyHKIUN, X CBOMCTBA U TpadUKH.

[Ipeobpa3zoBanus rpadukos. [lapannenbHblii TepeHOC, CAMMETPHUS OTHOCUTEIBHO OCEe KOOpAMHAT U
CUMMETpHUSl OTHOCUTENILHO Hayajla KOOPAUHAT, CHUMMETPHUSI OTHOCUTENILHO MPSIMON y = X, PacTsyKEHUE U
CKaTHe BAOJb OCEM KOOPJAUHAT.

[Tpaktuueckas paborta Ne 5. [Tocrpoenue rpaduxoB pynkuuii. Mccnegoanue GyHKIUU.
KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH
DJIeMeHTbl KOMOMHATOPUKH

OcCHOBHBIE TIOHSATHS KOMOMHATOPWKH. 3ajlayd Ha TOJCUYET YMCIa pa3MEIICHUN, TMEePEeCTaHOBOK,
coyeranuil. Pemenne 3amau Ha mnepebop BapuantoB. Popmyna OuHoma Herorona. CaoiicTBa
OMHOMMHANBHBIX K03 durmenToB. Tpeyroabuuk [Tackans.

DJIeMeHThI TeOpUHU BepPOSITHOCTEH

CoOpiTHE, BEpPOSTHOCTH COOBITHUS, CJOKEHME W YMHOXXEHHUE BeposSiTHOCTEH. [lonamue o
Hezagucumocmu cobvimutl. J{ucKkpemnas ciyuanuHas GeiuyuHa, 3aKoH eé pacnpeodenenus. Yucnoswvie
Xapaxmepucmuky OUCKPemHoU ciyyatHoul eenuyunsl. [lonamue o 3axone OOIbUUX YUCel.

DJjieMeHThl MaTeMATH4YeCKOil CTATUCTUKHU

[IpencraBnenue AaHHBIX (TaOJMUIBI, AUArpaMMBbl, TpadUKH), ceHepanbHAs COBOKYNHOCHb, 8blOODKA,
cpednee apupmemuyeckoe, meouana. [lonamue o 3a0avax mamemamuyecKol CMamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeneHuem 8epoSAMHOCMHBIX MEMOO08.

YpaBHeHUsI M HEpaBEeHCTBA
YpaBHeHuss u cucreMbl YypaBHeHMii. PaiyoHanbHBlE, HppallMOHAIbHBIE, [OKa3aTeJIbHbIE MU
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.
OcHoBHblE MPUEMBI UX pelIeHus: (pa3loXKeHHe Ha MHOXKUTENM, BBEJCHHE HOBBIX HEU3BECTHBIX,

MOJCTAaHOBKA, TpapuecKuii METO).



HepaBencrBa. PanumonanbHble, HppaldOHAIbHBIC, TIOKA3aTEeIbHBIE W  MPUCOHOMEmpPUiecKue
Hepagercmea. OCHOBHBIE IPUEMBI U UX PEILICHUS.
HUcnonb3oBanue cBOMCTB U rpagukoB (PYHKIMHA NPH pelieHUHW YPABHEHMHd W HEpPaBEHCTB.
Meton unTepBanoB. M300pakeHne Ha KOOpIMHATHOW IMJIOCKOCTH MHOKECTBA PEICHUN ypaBHEHHH U
HCPABCHCTB C ABYMA NNICPEMCHHBIMU U UX CUCTCM.
Ilpuknaonwie 3a0auu.

[IpuMeHneHrne MaTeMaTUYeCKUX METOJOB ISl PEIICHUs COAECPKATEIbHBIX 3aJ]a4 U3 Pa3IMUHbIX 00JiacTen
HAyKH U MPAKTUKHU.

WuTepnperanus pe3ynbraTta, y4€T peaabHbIX OTpaHUYCHUI.

[TpakTruyeckas pabora Ne 6. Pemienue cucreM ypaBHEHUH.

Havaja maTeMaTH4eCKOro aHAJIM3a.

ITocnenoBaresnbHOcTH. CrIOCOOBI 331aHUS M CBOMCTBA YUCIIOBBIX MOCIEI0BATENbHOCTEN. [lonamue o

npeoene  NOCIE008AMENLHOCHIU. Cywecmeosanue  npedena  MOHOMOHHOU — OCPAHUYEHHOU
noc1e008amenbHOCU. CyMMmupoBaHue MOCIE0BATEIBHOCTEM. beckoneuno yObIBaroIIIast
reOMETPHUUYECKasl IPOrpeccus U e€ CymMma.
IIpousBoanas. Ilonstre o mnpou3BoAHON GYHKIUH, €€ TEOMETPUYECKUH U (U3NYECKUN CMBICIH.
VYpaBHeHue kacarenbHOM K rpaduky ¢yHkiuu. [Ipous3BojiHBIE CyMMBI, pPa3HOCTH, IPOU3BEACHUS,
yacTHOro. IIpou3BO/HBIE OCHOBHBIX 3J€MEHTapHbIX (QyHKUuN. [IprMeHeHne mNPOU3BONHON K
UCCleIoBaHNI0 (PYHKIMI U mocTpoeHue rpadukoB. /Ipoussoousie obpamuoi Qynkyuu u KOMNO3UYUL
@yHryuu.

[IpuMeps!l KCNIONB30BAHMS MPOU3BOJHOM I HAXOXKACHUS HAWIY4IIETO PEIICHHs B IPUKIIAIHBIX
3amauax. Bropas npousBojHas1, €€ reoMeTpuuecKuii U Gu3ndecKkuid cMbici. HaxoxaeHue cKkopocTu st
npoliecca, 3aJaHHOro (GopMyIoil U rpaduKOM.

IlepBooOpa3nas u uHTerpan. IlpuMeHenue onpenenéHHOro HHTErpaia JUisl HaX0XKIECHUS IUIOIIAIN
KpuBonMHeNHHOM Tpaneuuu. @opmyna Heiotona — Jleitonuna. Ilpumepsl mpuMeHeHHs] UHTerpajia B
(GU3HUKH U TEOMETPUH.

[Ipaktuyeckas pabora Ne7. HccnemoBaHue (QYHKIMM C TOMOLIbI0 Mpou3BogHOW. Haxoxnenue
HauOOJIBIIEr0, HAUMEHBILIETO 3HAUEHHS U AKCTPEMATIbHBIX 3HAYCHUN (YHKIINH.

ITpakTruyeckas pabora Ne§. MexaHNUeCKUI U TeOMETPHUECKUI CMBICI IPOU3BOTHOM.

[IpakTrueckas padora Ne9. [IpumeHeHre MHTETpasIa K BEIYUCICHUIO (PHU3NYECKUX BEMYMH, TUIOMIACH U
00BEMOB.
I'eomerpus
IIpsiMbIe ¥ MUIOCKOCTH B POCTPAHCTBE
B3anMHOe pacnonokeHue ByX NpsMbIX B IpocTpaHcTBe. [lapamnenbHOCTh NPSMOM M IUIOCKOCTH.

[TapannensHOCTh MIIOCKOCTEH. IlepneHIAMKYISIPHOCT, TPSAMOW M IUIOCKOCTH. llepneHaukynap u



HaKJIOHHas. YTOJI MEXIy INpsAMONM U IUIOCKOCTBIO. [IBYrpaHHBIM Yrojl. YTol MEXAy IIIOCKOCTSIMHU.
[lepneHIUKYISIPHOCTD JBYX IJIOCKOCTEM.

I'eomerpuueckue  mpeoOpa3oBaHUs  MPOCTPAHCTBA:  MapajUleNIbHBI  [EpPeHOC, CHUMMETpHUs
OTHOCHUTEJIBHO IIOCKOCTH.

[MapanmnensHoe  mpoekTupoBanue.  [liowade  opmoconanvuou  npoexyuu.  V3o0pakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKHU

Bepummnbl, péOpa, rpaHu MHOrorpaHHuka. Paseépmka. MHozoepannvle yenvl. Buvinyxivle
MHo2oepanHuku. Teopema Duinepa.

[Ipusma. llpsamast u uaxnonnas npusma. [lpasuinbnas npusma. [apamnenenunes. Kyo.

IInpamupa. IIpaBunbHas nupamuaa. Y ceuénnas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apalijiesienumnese, B Ipu3Me 1 Mupamuie.

Ceuenue ky0a, IPU3MBI U MUPAMUIBIL.

[IpencraBnenne o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TETPasap, KyO, OKTadAp, TOJIEKadAP U UKOCASIP).

TeJia ¥ MOBEPXHOCTH BpPallleHHUS

[unuuap u KoHyc. YceuéHHbI KoHyc. OCHOBaHME, BbICOTa, OOKOBas IMOBEPXHOCTh, 0Opa3yrolias,

pa3BépTka. OceBble CEUEHUS U CEUEHUs, NTapajlieIbHbIE OCHOBAHHUIO.

ap u cdepa, ux ceuenus. KacarenpHas III0CKOCTHIO K cdepe.

N3mepenus B reoMeTpun

O0BEM u ero u3mepenue. MHrerpanbHas popmyna o0bEMa.

®opmyssl 00b€Ma KyOa, MPSIMOYTOJIBHOTO MapajlieenuIena, Npu3Mbl, TUIMHAPa. PopMyisl 00bEMa
nupaMuibl U1 KoHyca. @opMyIibl IUIOHIAIM TOBEPXHOCTH IIWIMHApPA U KoHyca. @opMyibl 00bEMa 1mapa u
iomanu chepsl.

[TonoGue ten. OTHOLIEHUE MIIOIIAIeH TOBEpXHOCTEN 1 00BEMOB MOJOOHBIX TEIL.

[IpakTnueckast padora Nel(. Beruncienue miomnaaeid 1 00beMOB MHOTOIPaHHUKOB.
[TpaxTrueckas padota Ne 11. Beraucnenue miomnaaeit 1 00beMOB TeIl BpalleHUsI.
Koopaunatel 1 BeKTOpHI

[IpssmoyronbHas (nekapToBa) cHMCTeMa KOOPAMHAT B IpocTpaHcTBe. PopMylia pacCTOSHUS MEXITY
IBYMsI TOUKaMH. Y paBHEHUS CPEPBI, NI0CKOCMU U NPAMOU.

Bexropsl. Monyine BekTopa. PaBeHCcTBO BekTOpOoB. ClIOkKEHME BEKTOPOB. Y MHOXKEHUE BEKTOPOB Ha
4yucio. Pa3nokeHne BEKTOPOB 110 HAIIPABIECHUAM. YTOJI MEXKIY ABYMs BeKTopaMmH. [Ipoexuus BekTopa Ha
ock. Koopaunats! Bekropa. CkansipHOe IPOU3BEIEHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IIPH PEIICHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a1a4.

[TpakTrueckas padota Ne 12. [leficTBust Hal BEKTOpaMH, 3aJaHHBIMH CBOMMH KOOpIUHATAMHU.






Tembl pedepaToB (10KI210B), HHAMBUAYAJIbHBIX NPOEKTOB
HenpepsiBaBIC 1pO0H.
IIpuMeHeHne CI0XKHBIX IPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
[TapannenpHOE NPOEKTUPOBAHUE.
CpenHue 3HaYEHUS U UX IPUMEHEHUE B CTaTUCTHKE.
BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnoxeHue rapMoHHUeckux kosebanuil. ['pauueckoe perieHre ypaBHEHUH U HEPABEHCTB.
IIpaBuiIbHBIE U NTOJIYTIPABUIIbHBIE MHOTOTPAaHHUKH.
KoHnyeckue ceyeHus U UX IPUMEHEHUE B TEXHUKE.
[Tonsitne muddepeHmmana u ero MPUIOKEHHS.

CxeMbl TOBTOPHBIX UCTIBITAaHUN bepHyu.



TemaTnuyeckuii MyIaH y4eOHOM U CHUNIIHHBI

KoimnuecTBo
MaxkcumasbHa Camocrosn
ay/INTOPHBIX YACOB
s ydyeOHast TeJbHasl
HanmenoBaHmue pa3jie/ioB U TeM IpakTny
HArpy3ka pabora
Bcero eCKHUX
CTyJeHTa (4ac) CTyJleHTa
padort
Baenenue 3 2 1
Tema 1. Pa3BuTue noHATHS O YUCIIC 15 10 2 5
Tema 2. KopHu, cTeneHu u
42 28 4 14
JorapupMsl.
Tema 3. OCHOBBI TPUTOHOMETPUH. 48 32 2 16
Tema 4. OyHKUNHU, UX CBOICTBA U
27 18 2 9
rpadukH.
Tema 5. KomOunaropuka 18 12 6
Tema 6. YpaBHeHUs U HEPABEHCTBA 30 20 2 10
Tema 7. Havana MaremMaTu4ecKoro
36 24 4 12
aHaJM3a
Tema 8. uTterpan u ero
21 14 2 7
MPUMEHEHNE
Tema 9. KoopauHaThl 1 BEKTOPBI 24 16 2 8
Tema 10. [IpsimMbie U IITOCKOCTH B
30 20 10
MIPOCTPAHCTBE
Temall. MHOTOIpaHHUKH U
39 26 4 13
KpyTJIbIE Tela
Tema 12 DneMeHTHI TEOpUH
BEPOATHOCTEW U MAaTEMaTHUECKON 18 12 6
CTaTHCTUKH
Bcero no qucuuniuxe 351 234 24 117

Ipomesicymounas ammecmayus 6 popme sK3amena

IIpakTnyeckne padoTsl



Tema Howmep u Tema npakTudeckoil paboTbl Konnue
CTBO
4acoB

Tema 1. Pa3ssutue Nel.Apudmernyeckue nericTBus Haa yuciaamu. HaxoxaeHue
MOHSTHSI O YUCIIe . .
MPUOIMKEHHBIX 3HAYEHUH BETMYUH U MOTPEIIHOCTEN 5
BBIUUCIICHUH (aOCOMIOTHON M OTHOCUTEIHHOM ).
Tema 2. Kophu, No2.IIpeobpazoBaHre BEIPAKECHHH, COACPIKALIUX CTCTICHH.
CTEIEeHU U . 2
Pemenuie nokasareabHbIX YpaBHEHHH.
JIoTapu(MBI.
Tema 2. Kophuy, Ne3.Haxoxaenue 3HaueHUH Joraprdma 1mo Ipou3BOJILHOMY
CTENEHU U
OCHOBaHMIO. Bbunciienrne ecATUUHBIX U HaTYPaJbHBIX
JorapudMmel.
norapudmoB. Perenne gorapudmMuueckux ypaBHEHHI. 2
Tema 3. OcHOBBI Ne4.Pernienne TpUroHOMETPUYECKUX YPaBHEHUH. 2
TPUTOHOMETPHH.
Tema 4. OyHkUU, No5.IToctpoenue rpaduxos Gpynkuwmii. ccnenoBanue GpyHKINU. 2
UX CBOMCTBA U
rpauKy.
Tema 6. YpaBHenus, | Ne6.Penienue cuctem ypaBHEHHIA. 2
HEPaBEHCTBA
Tema 7. Hauana No7.UccnenoBanue QyHKIIMH ¢ TOMOIIbIO TPOU3BOAHOM.
MaTeMaTH4eCKOro
Haxoxnaenue Hau6ob111ero, HAMMEHbBILIETO 3HAYCHUS U
aHaJn3a 2
IKCTPEMAIIbHBIX 3HAYCHHUH (DYHKIINU.
Tema 7. Hagana Ne8.MexaHnuecknii 1 TEOMETPUYECKUI CMBICI TPOU3BOIHOM. 2
MaTeMaTH4eCKOro
aHanu3a
Tema 8. Unterpan u | Ne9.IlpumeHnenue uHTErpaa K BEIYUCICHUIO (PU3UIECKUX
€ro NPUMEHEHUE .
BEJIMYMH, IIOIaAeh H 00bEMOB. 5
Temall.MHororp Nel0.Bpruncnenue miomaaei 1 00beMOB MHOTOIPaHHUKOB. 2
AHHUKHU U KPYTIIbIe
Tena
Temall.Muororpann | Nell.Beruucnenue miomazei 1 00beMOB Tel BpaleHHs. 2
VKU U KPYTJIbIE TEJa
Tema 9. Koopaunatser | Nel2. JleiicTBust HaJ BEKTOpaMu, 3aJJaHHBIMU CBOUMU
1 BEKTOPBI 2
KOOpJAMHATaMH.
CamocrosiTeibHast padora
Ne paznena, TeMbl Bunpl camocTosaTensHON pabOTHI. Konuuect

BO 4aCoOB




BBenenue

Hanucanue noknanos Ha TeMy: MaremaTuka B

1
HayKe, TEXHUKE, IKOHOMHUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U
IPAaKTUYECKOH 1eATEIbHOCTH.
Tema 1.Pa3BuTHe NOHATHA O Pemenwne 3anaq: ApudmMerndeckue neiCTBUS
qucIe.
Haj ynciaamu. Haxoxaenue npuoOamKeHHBIX 5
3HaYCHUI BeIWYUH. JleHCTBUS HaL
KOMILJIEKCHBIMHU YHCJIaMHU.
Tema 2. Kopnu, crenenu u Pemenue 3anau: [IpeoOpazoBanue BoIpakeHUH,
JorapuMsl. 6
coaepkalmx creneHu. Pemenue
HoKa3aTebHbIX ypaBHeHUH. [loaroroska
MaTeMaTHYeCKOMY JIUKTaHTY.
Tema 2. KopHu, creneHu u Pentenue 3anad: Haxoxxnenue 3HaUeHUN
JorapuMBlI.
Jorapugma 1o nMpou3BoJILHOMY OCHOBaHUIO.
Bbruucnenue necATHYHBIX U HaTypalbHBIX 8
norapu¢moB. Pemenne gorapupmMuaeckux
YpaBHEHUM.
Tema 3. OcHOBBI Pemenue 3anau: I[IpeoOpazoBanus 16
TPUTOHOMETPHH. .
TPUTOHOMET- PUYECKUX BhIpakeHUil. Pemenue
TPUTOHOMETPH- YECKUX YPAaBHEHUH.
[TonroroBka K TUKTAHTY.
Tema 4. ®ynkuuu, ux ceoiictea | Pemenne 3agau: [loctpoenue rpaduxos 9
U TpauKH. .
pad ¢ynkuuit. Uccnenoanue GpyHKIuM.
Tema 5. KomOGunaropuka Pemenne 3anau: [lepectaHOBKH, pa3MeIIEHNs, 6
coueTaHus
Tema 6. YpaBHeHus u Pemenue cucreM ypaBHEHUN pa3In4HbIMU 10
HEPAaBEHCTBA
crocobamu. Perienrie cucteM HEpaBEHCTB.
Tema 7. Hagana JlomanrHsist KOHTPOJIBHAS padoTa ¢ 12

MaAaTEMAaTHYCCKOIro aHajln3a

muddepenpyemoii onenkoil. [Tonroroska k
TUKTaHTy. Pemenue 3anau: ViccrnenoBanue
(GYHKIIMH ¢ TOMOIIBIO TPOU3BOTHOM.
Haxosxnenne HanOobIIero, HAMMEHBIIIETO
3HAYEHUs ¥ SKCTPEMAJIbHBIX 3HAUEHUH
¢yHkunu. MexaHn4eckuid 1 reOMeTpU4IecKui

CMBICJT TPOU3BOJHOM.




Tema 8. Unterpan u ero

Pemenue 3anau: [IpuMeHeHne nHTErpaia K

pUMCHEHHE . 7
BBIYHCIICHUIO (PU3NYECKUX BEITUYHH, TUTOIIaIeH
1 00bEMOB.
Tema 9. Koopaunatsl u BekTopsl | JlelicTBUS HaJ BEKTOPaMH, 3aJJaHHBIMH CBOMMH
8
KOOpJMHATAMH.
Tema 10.ITpsimble u tockoctr B | Pemienue 3aau: YpaBHeHHE NpsIMON U 10
MIPOCTPAHCTBE
MJIOCKOCTH B IPOCTPAHCTBE
Temall.MHOTrOrpaHHUKY U Penrenne 3amau: Beruncienue miomanei u
KpYTJIbIE Tela 7
00BEMOB MHOTOI'PaHHUKOB.
Temall.MHororpaHHUKY U Pentenue 3anad: BeruuciieHue miomanei u
KpYTJIbIE Tena 6
pyT 00BEMOB TeJ BpaLCHUSI.
Temal2.DneMeHTHI TEOPUU Pemenue 3anaq: BeposTHOCTB, JOCTOBEpPHBIE,
BEPOATHOCTEN U MaTeMaTUYECKOMN 6

CTaTUCTHUKU

cnyqaﬁHble Y HEBO3MOJKHBIC COOBITHS.




XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM
AeSITeIbHOCTH CTYACHTOB

Coxaepixanue XapaKkTeprcTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH CTY/ICHTOB (Ha YPOBHe

00y4eHHUs Y4eOHBIX JAeiicTBH)

Beenenue O3HaKOMJIEHHUE C POJIbI0 MAaTEMAaTUKHU B HAyKe, TEXHUKE, YKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJOTHAX U MPAaKTHUUECKOH nesTenbHocTH. O3HAaKOMIIEHUE
C LIEJSIMM U 33/1a4aMU U3yYSHHs MaTeMaTUKU Ipu ocBoenuu npodeccuii CIIO u
cnenuanpbHocteit CI10

AJITEBPA
Pa3zBurue BrimonHnenue apuMeTHIecKuX JSHCTBUIN HAJl YUCIaMU, COYeTasi yCTHHIC U

MOHATHUA O YUCJIC

[ICbMEHHBIE IPUEMBI.

Haxoxaenrne npuOIMKeHHbIX 3HAYSHUI BETMYHUH U MOTPEUTHOCTEN BRIYUCICHUN
(a0COMIOTHOM M OTHOCUTENILHON); CPAaBHEHUE YMCIIOBBIX BHIPAKEHUI.
HaxoxxneHre ommooK B MpeoOpa3oBaHMSIX M BEIYMCICHUSIX (OTHOCUTCS KO BCEM

[IyHKTaM [IPOTrPaMMbl)

Kopuu, crenenu,

JIorapu(pmMbI

(O3HaKOMJIEHUE C OHSATHEM KOPHS U-U CTENIEHH, CBOMCTBAMH PAJUKAIIOB U
[paBUJIaMU CPABHEHUSI KOPHEH.

DopmyJIMpOBaHUE ONIPEACIEHUS KOPHS U CBOMCTB KOpHEW. Beruncnenue u
CpaBHEHHE KOpPHEH, BBITIOJHEHNE MTPUKUIKH 3HaUeHUs1 KOopHs. [IpeoOpa3oBanue
YHCIIOBBIX M OYKBEHHBIX BBIPAKCHUMN, COJEPKALUX PAJUKAIIBI.

BrimonHeHe pacuyeToB mo GopMyiaM, CoAepKalluM pagrKaibl, OCyIIeCTBISSI
HE0OXOMMBIE MOJACTAHOBKHU U TIpeoOpa3zoBanus. OnpeeieHrne paBHOCUILHOCTH
BBIDAKECHUM C pagukanaMu. Permenne nppanoHaIbHbIX YPABHEHUN.
O3HaKOMJIEHUE C OHSTHEM CTETIEHH C IEHCTBUTEIIbHBIM [TOKA3aTEIEM.
Haxox1eHre 3HaYeHH CTeNeH , UCTIONIb3Ys TPU HE0OXO0IMMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA.

3anuchIBaHUE KOPHS Ta-i CTEMEHU B BHUJIE CTETICHH C JPOOHBIM MOKa3aTeeM U
HA00O0POT.

DopMyIMpOBaHUE CBOWCTB CTENEHEN. BhIUKCIIEHNE CTENEHEN C pallMOHAIBHBIM
MMOKa3aTeJIeM, BBITIOJIHEHUE TPUKUIKHA 3HAYCHHS CTETICHU, CPAaBHEHHUE CTEIICHEM.
[IpeoOpa3zoBaHme YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COJIEPIKAIINX CTEMIECHH,
MIPUMEHSS CBOWCTBA. Pellenne noka3areabHbIX ypaBHEHUN.

O3HaKOMJIEHUE C MPUMEHEHUEM KOPHEH U CTENEHEN NPy BHIYMCICHUU CPEIHUX,
IIEJIEHUH OTPE3KA B «30JIOTOM CEUECHHMW». Perienue npukinaaspix 3a1a4 Ha

CJIOKHBIC IIPOLCHTHI




IIpeodpa3oBanne

aJredpanyecKnux

BrinonHeHnue npeodpa3oBaHuid BRIpaKEHUH, TpUMEHEHNE GOPMYII, CBI3aHHBIX CO

CBOWCTBAaMH CTETICHEH U JIorapu(MOB.

YPABHEHUSA U

BBIPAKEHMH  |Onoe e rerye 06MaCTH TOMYCTHMBIX 3HAUCHHI TOrAPHPMHIECKOTO BHIPAKEHHS.
Pemenue norapuMuuecKux ypaBHECHUIH
OCHOBbBI TPUTTOHOMETPUU
OcHOBHBIE l3y4eHne paJuaHHOrO METO/a U3MEPEHUS YIJIOB BPALLIEHUS U UX CBS3H C
MOHATHUS rpagycHoi Mepoil. M1300paxeHune yrioB BpallleHUsl Ha OKPY>KHOCTH, COOTHECEHUE
BEJIMYMHBI YIJIA C €70 PACIOJI0KEHUEM.
Coaepxanue XapaKkTepucTHKA OCHOBHBIX BH/I0B 1eSITeIbHOCTH CTY/ACHTOB (HAa YPOBHE
00ydeHus Y4eOHBIX JeiicTBUIi)
DopMynpoBaHUE ONPEACTICHUN TPUTOHOMETPUIECKUX (PYHKIU IS YTIIOB
[OBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJBHOI'O TPEYroJbHUKA U O0BSICHEHUE UX
B3alMOCBSI3H
OcHoBHBIE
TPUTOHOMe-
Tpuueckue [IpuMeHEHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB JJIS1 BBIUUCICHUS
TOXKIECTBA  [3HAUEHHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM U3 HUX
IIpeodpazoBanus|lI3yueHne OCHOBHBIX (OPMYJ TPUTOHOMETPUU: (POPMYJIIbI CIIOKEHUS, YIBOCHMUS,
NpocTeuxX [IpeoOpa3oBaHMs CyMMbl TPUTOHOMETPUUECKUX (PYHKIIMH B IPOU3BEIECHUE U
TPUTOHOMETPH- [IPOU3BEICHUS B CYMMY U IPUMEHEHUE IIPYA BBIYUCICHUH 3HAUYECHUS
YeCKHUX TPUTOHOMETPUYECKOTO BBIPAXKEHUSI U YIIPOILLEHHUS €T0.
BhIpaxkeHnii  (O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON OKPYKHOCTH U
MPUMEHEHNE UX JUISl BbIBO/IA (DOPMYIT IPUBEACHHUS
Ipocreiimme [Pemenue no GpopMynam U TPUTOHOMETPUYECKOMY KPYT'y IPOCTEHIINX
TPUTOHO- TPUTOHOMETPUUECKUX YpaBHEHHI.
Merpuueckue [[[pumeHeHne oOIIMX METOJOB pelIeHUs YpaBHEHU (TIpUBEIEHUE K JINHEHHOMY,

KBaJIpaTHOMY, METO/]I Pa3JI0KEHHsI HA MHOKUTENH, 3aMEHbI IEPEMEHHON ) TIpU

HepaseHcmea [PEIICHUN TPUTOHOMETPUYECKUX YPAaBHEHUIN. Y MEHHE OTMEUaTh Ha Kpyre
pELIEHUs] TPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
APpKCHHYC, O3HaKOMJIEHHE C TOHITHEM OOPaTHBIX TPUTOHOMETPUUECKUX (YHKIUH.
APKKOCHHYC, 3y4yeHne onpeaeneHnii apKCUHyca, apKKOCHHYCa, apKTaHT€Hca Yncia,
APKTAHI€HC (bopMynupoBaHUE UX, U300pakeHNe HA €TUHUYHONW OKPY>KHOCTH, IPUMEHEHHUE
YHCIA [IPY PEILICHUN ypaBHEHUN

®YHKIHNU, UX CBOUCTBA U TPA®UKH




DyHKIUH. O3HaKOMJIEHHE C IOHSITHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN MEXY
IHousiTue o [IEPEMEHHBIMU.
HenpepbsIBHOCTH [O3HAKOMJICHHE C MIOHATHEM Ipaduka, orpeeneHue NpUHaUIeKHOCTH TOUKH
pyHKUIHH rpaduxy ¢pyskauu. Onpeaenenue no ¢popmyse NpocTeiiei 3aBUCUMOCTH,
Bua ee rpaduka. Beipaxkenue no Gpopmyiie oHOH MepeMEeHHO Yepes IpyTrHe.
O3HaKOMJICHHE ¢ onpeaesieHueM QyHKIHH, (POPMYyIUPOBAHHE €TO.
HaxoxxaeHue o0nacT onpeaenaeHus 1 006JacTi 3HaueHul QyHKIUK
CpoiicTBa O3HakoMJIeHHE C TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B peallbHbIX
¢pyHkumnn. [IpoLeccax U3 CMEXHBIX TUCHUIUIMH.
I'padpuueckas |O3HAKOMIIEHHE C 10KA3aTE€IbHBIMU PACCYKIEHUSIMU HEKOTOPBIX CBOWCTB
WHTepNpeTanusi. [TMHEHHON U KBaJApaTUYHON (PYHKUUH, IPOBEACHUE UCCIIEOBAHNUS JINHEHHOM,
IHpumepsl KYCOYHO-JIMHEWHOM, ApOOHO-IMHENHON U KBaApaTUYHON (QyHKIIMIA,
(GyHKIHOHAIBHBIX [TOCTpOeHHE X TpadukoB. [loctpoenne u ytenne rpaguKoB HyHKIHIA.

3aBHCUMOCTEN B
peaibHbIX

npoueccax u

VccnenoBanue QyHKITHH.
CocraBiieHHE BUIOB (YHKIIUH 110 JaHHOMY YCJIOBHIO, PELIICHUE 3a/1a4 Ha

OKCTPEMYM.

SIBJICHUSIX Brimonaenue npeodpa3oBanuii rpaduka GyHKIMNA

O6patnble  [M3yueHue nonamus oopamuoii gynkyuu, onpeseneHe BUia U nocmpoenue

pyHKIHI cpaguka oopamnoil ynkyuu, Haxodxrcoenue ee 001acmu onpedeneHus u
oonacmu 3nauenuil. [IpuMeHeHre CBOUCTB QYHKLUH PU UCCIIEIOBAaHUU
YpaBHEHUN U PEIICHUH 3a/1a4 Ha dKcTpeMyM. O3HaKOMIIEHHE C TTOHSATHEM
CII0KHOU (QYHKIIUU

CreneHnble,
NoKa3aTeJibHbIe,
Jlorapupmuueckue

U TPUTOHOMe-
TPpHYECKHE
(pynxuun.
OoparHbie
TPUTOHOMeE-
TPpHYECKHE

pyHkumnu

Brruucnenne 3naueHuil GyHKIMMA 110 3HaUYEHUIO apryMmeHnTa. OnpeseneHue
MOJIOKEHHSI TOUKU Ha rpaduKe 1Mo ee KoopAnHaTaM U Hao0OopoT.
Vcrnionb30BaHue CBOMCTB (DYHKIIMIA JUIsi CpaBHEHHS 3HAYCHUH CTENeHeH n
mmorapudmMoB.

[TocTpoenue rpauKoB CTENEHHBIX U JOTapUPMHUUECKUX PYHKIIHH.




Perienue nmokazaTeNbHBIX U JIOTapU(PMUUECKIX YPAaBHEHUH 1 HEPABEHCTB 110
M3BECTHBIM aJIFOPUTMaM.

O3HaKOMJICHHE C IOHATHEM HEIIPEPBIBHOM NEepUOANYECKON (pyHKLINHY,
(bopMynMpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, IOCTPOCHHUE UX I'PapHKOB.
O3HaKOMJICHHE C TIOHATHEM TapMOHMYECKUX KOJICOAHUH U TPUMEpaMu
rapMOHUYECKUX KOJIeOaHMI 11l ONMCAaHUS IPOIIECCOB B (PU3HKE U APYTHX
00J1aCTSX 3HAHUS.

O3HaKOMJICHHE C MIOHATHEM Pa3pbIBHON NEpUOANYECKON QyHKINH,
(hopMyIHpOBaHUE CBOMCTB TaHTE€HCA U KOTAHT€HCA, TOCTPOCHHE UX IPaUKOB.
[TpumMeHeHne CBOWCTB (YHKIUH JUIsl CpAaBHEHUS 3HAUEHUH TPUTOHOME-
TpUYECKUX (QYHKUUHN, pelieH!s] TPUTOHOMETPHUUECKUX YPaBHEHUH.
ITocmpoenue zpaghurxos oopamuvlx mpuzoHomempuueckux QYHKyuil u
onpeodenenue no zpaukam ux ceoicme.

Brimonaenue npeodpa3zoBaHus TpapuKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IlocsienoBaTe ILHO

CTH

O3HaKOMJICHHE C TTOHATHEM YUCIIOBOM MOCIIE0BATEIBHOCTH, CIIOCOOaMU ee
3aJlaHusl, BBIYMCIICHUSIMU €€ YJICHOB.

O3naxomnenue c nonamuem npedena nocniedo6amenbHOCmu.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIIOBOTO PsiJia HA
MpUMepe BEIYUCICHHSI CyMMbl OECKOHEYHO YObIBaIOIIEH reoMeTpHYeCcKOn
[IPOrPECCUMU.

Pemenue 3a1a4y Ha IpUMeHeHHE (POPMYIIbI CyMMbI OECKOHEYHO yOBIBatOIIeH

FCOMeTqueCKOﬁ mporpeccnunu

IIpousBoanas u ee

MPUMECHEHUE

(O3HaKOMJIEHHE C TIOHATHEM IIPOU3BOJHOM.

M3ydyenue u GpopMyInpoBaHHUE €€ MEXaHUYECKOTO U TEOMETPUYECKOTO
CMbICJa, U3y4eHHE aIrOpUTMa BbIUKCICHHSI IPOU3BOIHOM Ha IpUMepe
BBIUMCIICHUS] MTHOBEHHON CKOPOCTH M YIJIOBOTO KO3 PHIIMEHTa KacaTeIbHOM.
CocraBieHre ypaBHEHUS KacaTelbHOH B 00111eM BUJIE.

Y cBoenue npaBui auddepeHnpoBaHus, TaOIUIIBI TTPOU3BOTHBIX
HIIEMEHTApHBIX PYHKUINN, IpUMeHeHue s AuddepeHupoBanns QyHKINH,
COCTABJICHUS] YPABHEHMSI KacaTeIbHOM.

3yueHne TeopeM O CBS3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOM, (hopMyITupoBKa
WX,

[IpoBeaeHNE C MOMOIIBIO MPOU3BOIHOM HCCIIeIOBAaHUS (DYHKITUH, 3aJTaHHOM
(bopmyIIOi.

'YcTanoBiieHHE CBS3HM CBOMCTB (DYHKIIMU M MTPOU3BOIHOM 10 WX rpadukam.




[IprMeHeHHe IPOU3BOJHOM IS PEILIECHM 3a1a4 Ha HaX0KICHHUE

HaI/IGOHBI_HCFO, HAaMMCHBIICTO 3HAUCHUA U HA HAXOKIACHUC S3KCTPEMYyMa

IlepBooOpa3nas u

HHTerpaJj

O3HaKoOMJICHHE C MOHATHEM MUHTETpajia U MepBOOOPa3HOM.

3yueHue rmpaBuiia BEIYUCICHUS TIEpBOOOpa3Hoii U Teopembl HproToHa—

JletiOHuIIA.

Perienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOIHOMN, BBIYUCIICHHUE
MepBOOOPA3HO I JTaHHOU (DYHKITHH.

Perrenue 3a1a4 Ha MPUMEHEHUE UHTETPaJIa IS BRIYUCICHUS (PU3NICCKUAX

BEJIMYHUH U IUIOMIAAEH

YPABHEHUSA U HEPABEHCTBA

YpaBHenus u
CHCTEMBI
YPaBHEeHU
HepaBencrBa u
CHCTEMBI

HEPaBEeHCTB ¢

(O3HaKOMJICHHE C HpOCTCﬁIlIPIMPI CBCACHHUSAMHU O KOpHAX anre6pa1/1quKI/IX
ypaBHeHHﬁ, IIOHATHUAMMN HCCIICAJOBAHUA ypaBHCHI/Iﬁ Hn CUCTEM ypaBHCHI/Iﬁ.

I/ISY‘IGHI/IG TCOpHUU PABHOCUJIBHOCTH ypaBHeHI/Iﬁ " €€ IPUMCHCHUH. ITo-

ABYMSI BTOPEHNUE 3aIllMCU PELIEHHs CTaHJAPTHBIX YPAaBHEHUH, IPUEMOB MPe00-
nepeMeHHbIMH [PA30BaHUS YPABHEHUH I CBEICHUS K CTAHAAPTHOMY YPAaBHEHMIO.
Copnep:xxanue XapaKTepUCTHKA OCHOBHBIX BU/0B /1eATEJIbHOCTH CTY/ICHTOB (Ha YPOBHE
00yueHUs Y4eOHBIX J1eiicTBHIN)

Peniennie paloHaabHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM.

Vcnonb30BaHue CBOMCTB U rpaduKoB PYHKINN Ui pEelIeHUs] ypaBHEHUH.
[loBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Perienue ypaBHEHHH ¢ IPUMEHEHUEM BCEX MPHUEMOB (Pa3JIOKEHUs Ha
MHOYKHUTEIH, BBEJICHNUS HOBBIX HEM3BECTHBIX, IT0/ICTAHOBKHU, TpauuecKoro
METO/a).

Pemenuie cucteM ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE C OOLIMMH BOIIPOCAMU pPEIIEHUs] HEPABEHCTB U UCIIOIb30BaHHE
CBOWCTB M IpauKOB (QYHKLUI NPH pelIeHNH HepaBeHCTB. Pemienue
HEPaBEHCTB U CCTEM HEPABEHCTB C IPUMEHEHUEM Pa3InYHBIX CIIOCOOOB.

HpI/IMeHeHI/Ie MAaTEMATUYCCKHUX METOA0B I PECIICHUA COACPIKATCIIbHBIX 3a1a4




13 Pa3IMYHBIX 00JIacTel HAyKU M MpakTHKH. VHTepnpeTHpoBaHue

[PE3yJIbTAaTOB C YY4ETOM PEaJIbHBIX OIPAHUYCHUN

3JIEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEN U CTATUCTHUKH

OCHOBHBIE
MOHATHSA

KOMOMHATOPUKH

l3y4yeHune nmpaBuia KOMOMHATOPUKY M IPUMEHEHHE TP PELICHUH
KOMOWHATOPHBIX 33/1a4.

Perienne KOMOMHATOPHBIX 3a/1a4 METOAOM repedopa H Mo MpaBHITy
YMHOKCHHSI.

O3HaKOMIICHHE C TOHATHAMHI KOMOMHATOPHKH: Pa3MEIIEHUSIMH, COUYCTaHHUSIMH,
MepecTaHOBKaMU U (hopMyamMu Ui UX BbrauciieHus. OObsICHEHHE U
npuMeHeHne (GOpMYIT JUIS BEIYUCIICHHS pa3MEIeH I, IEPEeCTaHOBOK U
COYETaHUH MPH PEIICHUH 33/1a4.

OsnakomiieHne ¢ omHoMoM Hprotona u Tpeyronsaukom Ilackans. Pemienue

MPAKTUYCCKUX 3aa4 C UCITI0JIb30BaAHUCM TIOHATHI 1 IMpaBHJI KOM6I/IHaTOpI/IKI/I

JJIeMeHTbI TeOpHHU

I/I3y‘~I€HI/Ie KJIaCCUYCCKOIr'o OonpecACJICHUA BEPOATHOCTH, CBOICTB BCPOATHOCTH,

BEPOATHOCTEH TEOPEMBI O CYMME BEPOATHOCTEM.
PaccMoTpeHue npuMepoB BEIYUCIICHHS BEpPOSTHOCTEN. Pelenue 3agad Ha
BBIUKCIICHHE BEPOSITHOCTEHN COOBITUI
IpencraBaenue |[(O3HaAKOMIIEHHUE C NPEACTABIEHUEM UNCIIOBBIX JaHHBIX U UX XapakTe-
AAHHBIX PUCTUKAMHU.
(TabimubI, Perienue npakTHUeCKuX 3ajad Ha 00pabOTKY YMCIIOBBIX JJAHHBIX, BEIYMCICHHUE
AMATPaMMBbl, |[MX XapaKTEPUCTHUK

rpagpukn)




I'EOMETPUA

[IpsimMble u
MJI0CKOCTH B

NPOCTPaHCTBE

DopMyIMpPOBKA U IPUBEACHUE JOKA3ATEIBCTB IIPU3HAKOB B3aUMHOI'O
[PacCIIOJIOKEHUS IIPSAMBIX U IJIOCKOCTEH. PacriosHaBaHue Ha yeprexax u
MOZEJISAX Pa3IMYHBIX CIIy4acB B3aUMHOI'O PACIIOIOKEHUS IIPSIMBIX U
[JI0CKOCTEH, apryMEHTUPOBaHHUE CBOUX CyxaeHui. dopMmynupoBanue
OIIpeeICHUH, IPU3HAKOB U CBOWCTB NAapAJUIEIBHBIX U NEPIEHIUKYIIAPHBIX
[IJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX YIJIOB.

BrINIoIHEHNE TOCTPOECHUS YITIOB MEXY IIPSIMBIMU, IIPSIMOMN U IIJIOCKOCTBIO,
MEXy TUIOCKOCTSMH 110 OIIMCAaHUIO M PACIIO3HABAHME UX HA MOJEIIAX.

[ [pMeHEeHNE TPU3HAKOB M CBOMCTB PACIIOJIOKEHUS IIPSMBIX U INIOCKOCTEN
[IpY PELICHUH 3a4a4.

M300pakeHre Ha pUCYHKAX U KOHCTPYHMPOBAHKE HA MOJICNISAX TIep-
MEHAVKYJISPOB U HAKJIOHHBIX K IIJIOCKOCTH, NIPSIMBIX, TApaJlIEJIbHbBIX
MJIOCKOCTEH, YIIIOB MEXAY NPSAMON U IMJIOCKOCThIO U 00OCHOBAaHUE
[TOCTPOCHHS.

Pemenue 3a1a4 Ha BBIYUCIICHUE F€OMETPUUECKUX BelnMUnH. OnKchIBaHNE
PacCcTOSHUSA OT TOYKH JI0 IIJIOCKOCTH, OT MPAMOM 10 INIOCKOCTH, MEXIY
[IJIOCKOCTSIMU, MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMU, MEKY IIPOU3BOJIBHBIMU

(¢urypamu B NpoCTPaHCTBE.

Conepxanue

00yueHust

XapaKTepHCTmca OCHOBHBIX BU/10B I€ATCJIbHOCTH CTYACHTOB (Ha YpoBHE

Y4eOHBIX JelicTBHil)

DopMyIHMpOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEopeM
CYIIECTBOBAHUS, CBOMCTBA).

300paskeHre Ha yepTeXax U MOJIENIAX pacCTOSIHUA U 0OOCHOBAaHUE CBOMX
cyxxaeHui. OnpeneneHre U BIYUCICHUE PACCTOSHUIN B IPOCTPAHCTBE.
[Ipumenenue GopMyI U TEOPEM IIIAHUMETPUH IS PEILICHUs 3a/1a4.
O3HaKOMJIEHHE C IOHITHEM NApAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBOMcTBaMU. Dopmynupoeanue meopemot 0 NAOULAOU OPMO2OHAIbHOU
npoeKkyuu MHO20Y201bHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS OCTPOCHUN U BBIYUCIICHUH.
APryMEHTHPOBAaHHUE CBOUX CYKJIEHUI O B3ANMHOM PacCIOJIOKEHUN

[POCTPAHCTBEHHBIX (pUTYp




Muororpannnkn (OnucaHue U XapaKTepUCTHUKA pa3INYHbIX BUJOB MHOTOI'PaHHUKOB,
[IEPEUYMCIICHUE UX DJIEMEHTOB U CBOWCTB.

11300pakeHre MHOTOTPaHHUKOB U BBIITOJIHEHUE IOCTPOEHUS Ha U300paKeHUAX
Y MOJIEJISIX MHOTOTPaHHHUKOB.

Brluncienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEHHBIX
KOH(HUTypalusx, apryMeHTUPOBAHUE CBOUX CYKIACHUN. XapaKTepUCTUKA U
1M300pakeHUE CEUEHUS, PA36EPMKIU MHO202PAHHUKOG., BIYNCIICHUE
MJI0IIaeH TOBEPXHOCTEH.

[TocTpoeHne mpocTeHmx cedeHuil Kyoa, mpu3Mbl, mupamMuasl. [lpumenenue
(haKTOB M CBENICHUI W3 TUIAHUMETPHH.

O3HaKOMJICHHE C BUJIaMH CUMMETPHI B IPOCTPAHCTBE, (OPMYJINPOBAHUE
OIIpeAEICHUN U CBOMCTB. XapaKTepUCTUKa CHMMETPHUH TEJ BPALCHUS U
MHOI'OTPaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPHH IIPU PELICHUM 3a1a4. Vcrons3oBaHnue
PUOOPETEHHBIX 3HAHUH JUIsl HCCIIEOBAHUS U MOJICIIMPOBAHUS HECTIOKHBIX
3a1ad.

300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIITOJIHEHHE PUCYHKOB IO

YCJIOBUAM 3a1a4

Tena u O3HaKOMJICHHE C BUJaMH TeJ BpalleHus, opMyTupOBaHUE X OMpeeIeHuH 1
IOBEPXHOCTH CBOWCTB.
BpAallleHUus DopMyIMpOBaHUE TEOPEM O CEUEHUH IIapa MIOCKOCThIO U INIOCKOCTH,

KacaTelIbHOU K cdepe.

XapakTepucTHKa U N300pakeHUe TeJl BpallleHNs, X Pa3BEPTKH, CEUCHHUSI.
Pemenue 3a1a4 Ha MOCTPOCHUE CEYEHNM, BBIUMCIIEHUE JUIMH, PACCTOSHUM,
yriIoB, iomazaeit. [lpoBenenne noka3aTesnbHbIX pacCyKACHUN IPH PELICHUN
3ajad.

[IpuMeHeHre CBOWCTB CUMMETPUH TPH PEIIEHUH 33/a4 Ha Tesa BpalleHHs,
KOMOMHAIIUIO TeTl.

M300paxkeHre OCHOBHBIX KPYTJIBIX TeJl U BHIIMOJIHEHUE PUCYHKA IO YCIOBUIO

3agaun
I/I3MepeHI/Iﬂ B (O3HAKOMIICHHE C TOHSITUSIMU miomaian u O6’bCMa, aKCMOMaMH ¥ CBOMCTBaMHM.
reoOMEeTpun Pelienue 3a1a4 Ha BEIYMCIICHHUE TUIOMIAAEH IIOCKUX (I)I/Il“yp C IPUMCHCHUCM

COOTBETCTBYIOIINX (OpMYIT U (aKTOB U3 IUTAHUMETPHUH. V3yueHne TeopeM o
BBIYHCICHUN 00BEMOB IPOCTPAHCTBEHHBIX TEJ, PEIICHHE 33/1a4 Ha
npuMeHeHne (GopMyIT BEIUMCIEHUS 00beMoB. M3yuenue Gpopmyn ams

BBIYMCIICHUA HJIOH_[a,[[ef/'I HOBerHOCTGI‘/‘I MHOT'OTPaHHUKOB U TCJI BpallICHUA.




O3HaKOMJICHHE C METOJIOM BBIYUCIICHHSI IJIOIIA U IOBEPXHOCTH CHEPHI.
PemreHne 3a1a4 Ha BBIYKUCIICHUE IIJIOMAAEH TOBEPXHOCTU IIPOCTPAHCTBEHHBIX

TSI

Koopaunartsl u

(O3HaKOMIJICHHE C TOHITHEM BCKTOpaA. I/I3yquI/Ie HeKapTOBOfI CUCTCMBbI

BEKTOPBI KOOPJMHAT B IPOCTPAHCTBE, [IOCTPOCHUE I10 3a/IaHHBIM KOOPJIMHATAM TOYEK U
[JI0CKOCTEH, HaX0XKACHHE KOOPAMHAT TOYEK.

Conep:xxaHue XapakTepucTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH CTY/IEeHTOB (HA YPOBHeE

00yueHust Y4eOHBIX JAeiicTBHil)

Haxoxxaenne ypaBHEHUH OKPYKHOCTH, CEphI, IUIOCKOCTH. Berancienne
[PACCTOSTHUN MEXAY TOYKaMU.

l13y4eHne CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOKICHUS KOOPAUHAT BEKTOPA B
[IPOCTPAHCTBE, IPABUJI ACUCTBUI C BEKTOPAMH, 3aIaHHBIMA KOOPAWHATAMM.
[IprMeHeHHe TeopHUH NPU PEIICHUH 3a4a4 Ha JEHUCTBUSA C BEKTOPAMH.
3y4eHne CKaasipHOrO IPOU3BEIEHUS BEKTOPOB, BEKTOPHOTO YPaBHEHUS
[IPSIMOM U TUIOCKOCTHU. [IpMeHenne Teopun Mpyu peleHnHd 3a1a4 Ha JCHCTBUS
C BEKTOpaMH, KOOPJAMHATHBIN METO/I, IPUMEHEHNE BEKTOPOB JJIs1 BBIYUCIICHUS
BEIMYMH YIVIOB U paccTOSIHUNA. O3HAKOMIIEHHE C JOKAa3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIIOJIOKEHUU IIPSIMBIX U IUIOCKOCTEH €

HCIIOJIb30BAHHUEM BCKTOPOB




AKTHBHbIE H HHTEPAKTHBHbIE (POPMBI IPOBeIeHUS 3aHATHI

no yyeoHoi qucuuninne [11.01 MaremaTuka

Tema 3aHaATHH @®opMbI IPOBECHUS 3AHATHH

Tema 1.PazBuTne NoHATHS O YKCIIE Pabota B ManbIx rpynmax
(TpuOIMKEHHBIC BEIYUCIICHUS U
MOTPEIIHOCTh MPUOIMKeHHsI. KoMITIeKkcHbIe uncia

W JICHCTBUS HAJl HUMH).

Tewma 2. Kopnau, crenenu u jorapu@msl MaremaTuyecKuid TUKTaHT

[IpoGnemHble cuTyanuu

Tema 3.@yHKIMH, UX CBONCTBA U Pabora B ManbIx rpynnax
rpauKH. ( cmoskeHre rapMOHUYECKUX KOJIeOaHUii)

IToaroroBka u 3a4CJIIyHIMBaHUEC JOKJIa10B

Tema 4.OCHOBBI TPUTOHOMETPUU MatemaTuueckuid JUKTAHT

Tema 5.YpaBHEHMS U HEPABEHCTBA Pabora B ManbIx rpynnax
(I'paduueckoe pemieHue ypaBHEHUI U
HepaBeHCTB. lccrenoBanue ypaBHeHUN

Y HEPaBEHCTB C MapaMeTPOM)

Tema 6. Hayana MmaTreMaTu4eCcKOro Maremarnueckuii TUKTAHT
a”Haign3a PaGota B ManbIx rpymnmnax

(ITonsitue nuddepennnana 1 ero NPUIOKEHNE)

Tema 7. MHTETpan u ero NnpuMeHEHUE MaremaTuyecKuii TUKTAHT
KBH
Tema 8. KoopauHatsl U BEKTOPBI Tecrt - axcnpecc [IpoGnemHbIie cutyanuu

PaGora B ManbIx rpynmnax
(BexTtopHoe 3amaHue MPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE.

[TapannensHoe NPOEKTUPOBAHHE)

Tewma 9. IIpsiMbI€ U TUIOCKOCTH B PaGora B ManbIx rpynmnax
MIPOCTPAHCTBE (BekropHoe 3anaHue NpSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

[TapannensHoe npoektuposanue)lIpocmorp u
oOcyXJieHHe MYJIbTUMEIUa- IPE3EHTAUN
(MHOTOTpaHHUKH)

Pa6ota B manbix rpynnax (IIpaBusibHbie U

MMOJIYITPABUJIbHLBIC MHOFOFpaHHI/IKI/I)




Tema 10. MHOrOrpaHHMKH U KpYyTJble [TpocMoTp U 0OCYXKICHHE MYIbTUMEIHA-
Tena npe3eHTanu (MHOTOrpaHHUKN)
Pa6ota B Manbix rpynnax (IIpaBuiibHble U

IMOJYIIPAaBUJIIbHBIC MHOT'OI'PaHHHUKH

Tema 11. KomOuHaropuka Matremaruyeckuii TUKTAHT

Tema 12. DneMeHThI TEOpUH Pabota B ManbIx rpynmnax
BEPOSITHOCTEM U MAaTEMaTU4YECKOMN (Cxembl bepnymnu. CpegHue 3HaueHuUs
CTaTUCTHUKH. U UX IPUMEHEHHUE B CTATUCTHKE)

Y4eOHO-MeTouYeCKOe U MATePHATILHO-TEXHHYECKOE o0ecTeueHue
NporpamMmbl Y4eOHOii Tuciuniuabl «MaTeMaTuKa»
B coctaB yueOHO-METOAMYECKOTO M MaTepHAIbHO-TEXHUYECKOT0 00ecreueHus

MPOrpaMMbl Y4eOHOM TuCIUIUIUHEI «MaTemMaTuka) BXOJISAT:
° HarJsAHbIe TOCOOUsT (KOMIUIEKTHI y4eOHbIX Ta0null, TuakaThl: «OCHOBHBIE (DOPMYIIBI
TPUTOHOMETPHUIY, «3HAUCHUS TPUTOHOMETpUUYECKUX QyHKIMI», «{uddepenunanpnoe u
WHTETPAITBHOE HCUUCIICHUE) MOPTPETHI BBIIAIOMINXCS YICHBIX-MaTEMATHKOR);
¢ uH(pOPMAIMOHHO-KOMMYHHUKATUBHBIE CPECTBA - KOMITBIOTEPHI;
° KOMIUIEKT TEXHUYECKOH TOKYMEHTAIlUH, B TOM YHCIIE MTaclopTa Ha CpeICTBA O0yUueHus,
WHCTPYKIIUU IO UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MacHOCTH;
e OubnmoreyHslit GOHI
B Oubnmoreunsrit hoHI BXOISAT:
y4eOHUKY;
y4e0HO-MEeTOIUYeCKUE TOCOOUS I CTYIEHTOB 0 MPOBEACHUIO MPAKTUYECKUX

pabor;

y4eOHO-METOIMYECKUE TIOCOOUS IO OPTaHU3aIUNA CAMOCTOSITEIIFHOU PaOOTHI CTY/ICHTOB.

NudopmanuonHoe odecrieueHne 00ydeHms.




[lepeyeHb OCHOBHOM M JONOJIHUTEIBHOM JTUTEPATYPhl, HEOOXOTUMOMN /JIs1 OCBOCHUS TUCIIUITITMHBI

OcHoBHasi JiuTEpaTypa:

1. bammmakoB. M. 1. Maremaruka: yueOnuk. M.: «Axagemus»,2014. 208 c.

2. bammakoB. M. 1.  Marematuka: 3agaqauk: yueOHuK. M.: «Axagemus»,2014. 416 c.
JlonoJiHUTe/ILHASA JIUTEpPAaTYpa:

1. bammakoB. M. 1. MaremaTuka: KHUTA IS TIperoiaBaresis: y4eOHuK. M.:
«Axkagemusa»,2014. 224c.

2. bammvakoB. M. M.  Maremaruka: Yuebuuk. M.: KHOPYC, 2016. 400c. (Joctymao B OBC
«Book.ru»)

3. bammakoB. M. 1. Maremaruka: COOpHUK 3a7a4 TpodUiIbHON HApaBIEHHOCTH: YueOHOe
rmocodue. M.: «Axagemusn»,2014. 416 c.

IIporpamMmmHoe o0ecrieueHre U HHTEPHET-PecypChl:

OO6pa3oBarenbHbIi MaTeMaTHYeCKui caiT http:// www.exponenta.ru

Moe o6pazoBanue http://www.moeobrazovanie.ru

Enunas xomutekius mudpoBbix o6pasoBatenbHbix pecypcos http// school- collection.edu.ru


http://www.exponenta.ru/
http://www.moe/

Onucanne mKaJjJa oueHNBaHUS

HeY/10BJIETBOPHUTEIb JAOBJICTBOPUTE/Ib
Nuaukaropsl y p y P Xopo1io OTJINYHO
HO HO
YpoBeHb  3HaHHM B N
N YpoBeHb 3HaHMI
YpoBeHb 3HaHuM | MUHUMAaJIBHO o0beme, s oGBeME
HUKE€ MUHUMAJIBHBIX | JOIYCTUMBII COOTBETCTBYIOIIEM ’
IHonHoTa . . COOTBETCTBYIOILIE
. TpeOoBaHuii. VMenu | ypOBeHb  3HAHWU. | TPOrpaMMe
3HAHUH M nporpamme
MECTO rpyosie | JlonmyleHo MHOro | MOATOTOBKH.
IIOJrOTOBKH, 0€3
OLLMOKHU. HEerpyObIX omuOKu. | JlomymeHo HECKOIbKO oLIGOK
HErpyOBbIX OIHUOOK
IIponemoHcTpUpPO
BaHbI BCE
[Iponemouctpupos | IIpogemoHcTpUpOBaHbI OCHOBHDLE
[Ipu pEIICHUH | aHbI OCHOBHBIE | BCE OCHOBHBIC YMECHHSI.
YMEHUS, PELICHbI
CTaHAAPTHBIX  3aJad | yMeHus. Pemiensl | PemieHsl Bce OCHOBHBIE
BCE OCHOBHBIE
HE TUTIOBBIC 33JIa4M C | 33J1a4d  C HErpyObIMH
Hanuumue 3aa4u c
N MIPOJIEMOHCTPUPOBAH | HETPYOBIMU OLIMOKaMHU.
yMeHU OT/IEIIbHBIMU
bl OCHOBHBIC YMEHHS. | OIIMOKaMHU. Brinonnensr BCE
HECYILIECTBEHHBIM
Nmenu mecto rpyOblie | BeimonHensl  Bce | 3aaHus, B  IOJIHOM
U HEI0YETaMH,
OIIHUOKH. 3aJlaHisi HO HE B | 00beMe, HO HEKOTOpHIE
BBIIIOJIHEHBI ~ BCE
MIOJIHOM 00BbeMeE. C HeJl0UeTaMH.
3a/IaHus B

[IOJIHOM OOBEME.




[IporpaMmMa JHCHMIUIMHBI COCTaBlieHa B COOTBeTCTBHM ¢ TpeboBanusimu OI'OC CIIO
no crienuanbHocTy 09.02.01 KoMnbroTepHble CUCTEMBI M KOMIUIEKCHI.

ABTop:

[IpenonaBarens I'.H XKypasnesa
(noonucv)

[IporpamMma paccMoTpeHa 1 0/100peHa Ha 3aceJaHUU [IUKIOBON KOMHCCHUU AJIEKTPOTEXHUYECKUX,
TEIUIOTEXHUYECKUX, MAaTEMATHUECKUX, €CTECTBEHHO-HAYUHBIX JUCHIUILINH, (U3HUECKON KYIbTYPBI U
BXIO« » 20 T., IpOTOKOJI No

[Ipencenarenb MUKIOBOW KOMUCCUH I'.H XKypasnepa
(noonucs)




[IporpaMma jaucHMIUIMHBI COCTaBlieHa B COOTBETCTBMH ¢ TpeboBammamu OI'OC CIIO
o crenmansrocTd 09.02.01 KoMIbloTepHbIE CHCTEMEL B KOMILTEKCEL,

ABTOD: A /
[Ipenogaratens A

(nodnucs)

['.H Xypagnera

IIporpamma  paccMoTpeHa H  ojo0peHa Ha  3acelaHHM  IUKIOBOH  KOMHCCHH
HIIEKTPOTEXHHYECKHUX, TEIUIOTEXHHYECKHX, MAaTeMaTHUECKHX, €CTECTBEHHO-HAYUHBIX MUCIUILINH,
dusmueckoit kyasTypsl # BT « { » 04 20 74 r., mporoxon Ne #

o
[Ipencenarens MUKIOBONA KOMHCCHH o <1-/ I'.H Kypasnera
(roonuce)




