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[IporpamMma nucuuIuIiMHBL pa3paboTaHa Ha ocHoBe DenepanbHOro TOCYJAapPCTBEHHOTO
obpazoBarensHOro cranaapta (ganee — ®I'OC) mo cnenuanbHOCTH CpeaHero npodeccnoHaIEHOTO
obpazoBanus (mamee — CIIO): 23.02.07 «TexHuueckoe 0OCITy)KMBaHHE€ M PEMOHT JIBHTaTEJCH,
CHCTEM U arperaToB aBTOMOOUIIC».

Opranuzanus-pazpadorunk: AHITOO «YpanbCkuii MOTUTEXHUISCKUH KOJUTCIH

Conepxanre pabodeil MporpamMMmbl PEaTU3yeTcsl B MPOIECCE OCBOCHHS O0YYaIONIMMHUCS
obmeobpaszoBarenpHoro 1ukia [IIICC3 CIIO ¢ momyueHueM cpeaHero oOIero oOpa3oBaHUS,
pa3pabortanHoii B coorBercTBuH ¢ TpeboBanusmMu OI'OC cpennero obmero odpazosanusi, PI'OC
cpenHero  mpodeccuoHaabHOTO  OoOpazoBaHusi — cnenuanbHOCTH:  23.02.07  «TexHuveckoe
00CITyKMBAaHUE W PEMOHT JBUTATENICH, CUCTEM U arperaroB aBTOMOOWICH».



MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma obmeoOpazoBaTenpHOW yueOHOM aucuuiuinHa «Martematuka» (namee —
«MaremaTuka») mpegHa3HAYeHAa AN M3YYEHHS ~ MaTeMaTHKU B Npo(ecCHOHANBHBIX
obpazoBatenbHbix opranuzamusax CIIO, peamusyronmx oOpa3zoBaTeIbHYIO MPOTPaMMy CPEIHEro
o0miero oOpa3oBaHus B Ipelielax OCBOSHUS MPOrpaMMbl MOATOTOBKH CIIEHUATMCTOB CPEIHEro
3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmero oopa3oBaHUs,
MPEIBSIBISEMBIX K CTPYKTYpE, COJEPKAHUIO W Pe3yJIibTaTaM OCBOCHHS YYeOHOW AUCIMILTUHBI
«MaremaTiKa», B COOTBETCTBUU ¢ PekoMeHIalusMH 1O OpraHu3aliy IOJYy4YeHHUS CPeIHEro
obmero oOpa3oBaHMsl B TMpeAenax OCBOCHUS 0Opa3oBaTENbHBIX IMPOTPAMM  CPEIHETrO
npodeCcCuOHAIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHus ¢ YU4ETOM TpeOOBaHUM
denepanbHBIX TOCYNAPCTBECHHBIX 00pa30BaTENbHBIX CTAHAAPTOB W IMOIy4aeMoil mpodeccuu uium
CHEeHAIbHOCTU  cpeAHero  mnpodeccuoHanbHOro  oOpasoBanust  (mucbMo  [lemaprameHTa
rOCy/IapCTBEHHOU MOJUTHKYU B cepe MoAroToBKH padounx kaapos u 10 Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Coneprxanue mporpaMMbl «MaremMaTrka» HaIllpaBlIeHO Ha JOCTHKEHUE CIIEeTyIOIINX HeNei:

- obecrieyeHre cHhOPMUPOBAHHOCTHU MPEACTABICHUN O COLUATIBHBIX, KYJIbTYPHBIX U HCTOPUUECKUX
(hakToOpax CTAHOBJICHHS MATEMATHKU;

- obecrieyenre CcHOPMHUPOBAHHOCTH JIOTMYECKOTO, AITOPUTMUYECKOTO U MaTeMaTHYeCKOro
MBIIUICHHSI,

- obecneueHue c(HOpPMHPOBAHHOCTH YMEHHH NPUMEHSTH IOJYYCHHbIE 3HAHUS MPH PELICHUU
pa3IMYHBIX 33]1a4,

- obecnieueHre cPOPMUPOBAHHOCTU MPEACTABICHUI O MaTeMAaTUKE KaK 4acTU OOIedYeI0OBEeYeCKOn
KyJIbTYPBl, YHHBEPCATHHOM SI3bIKE HAYKH, TO3BOJISIONIEM ONKCHIBATE W H3y4aTh peajbHBIC
MIPOLIECCHI U SIBTICHUSI.

B mporpammy BKIIOYEHO cOfAep)KaHUE, HaMpaBlIeHHOE Ha (OPMUPOBAHHE y CTYIEHTOB
KOMIIETECHIINH, HEOOXOAMMBIX I KauecTBeHHOTro ocBoeHus [IIICC3 Ha 6a3e OCHOBHOro OOIIETO
00pa3zoBaHMs C MOTYUYSHUEM CPEIHETO 001Iero 00pa3oBaHus;



OBIIAS XAPAKTEPUCTUKA YYEBHOM JUCITATLIIAHBI
I1J1.01 MATEMATHKA

Matematuka sBisercsa (yHAaMEHTaIbHOM 00I1e00pa3oBaTENbHON JUCHUIUIMHON €O
CIIO)KMBIIMMCSL YCTOHYMBBIM  COJEpKaHMEM M  OOMMMH TpeOOBaHUSIMH K TOJATOTOBKE
oOydJaronuxcsi.

B mpodeccuonanbabix 00pa3oBaTeNbHBIX OpraHu3anusax, peanusyroomux IITICC3 na 0aze
OCHOBHOT0 00111ero 00pa3oBaHusl, U3yUYeHUE MATEMAaTUKH UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTHU
oT nipouist mpodhecCHOHATHLHOTO 00pa30BaHUS.

IIpu ocBoenun cnenuansHoctTu CIIO ecrectBeHHOro mnpoduis  npodeccruoHalIbHOTO
o0pa3oBaHMsl MaTeMaTWKa HW3y4aeTcsi Kak Oa3oBasg ydeOHas JUCHUUIUIMHA, YYHUTHIBAIOIIAS
crenuguKy 0CBauBaeMol CrelnaaIbHOCTH.

OOu1re neny U3y4yeHnst MaTeMaTHKU TPAJAUIIUOHHO PEATH3YIOTCS B UEThIPEX HAIPaBICHHUIX:

1) oOuiee npeacraBaeHUe 00 UIEAX U METO/IaX MAaTEMAaTUKH;

2) UHTEJJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnazieHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMA U YMEHUSIMU,

4) BocIUTaTEIbHOE BO3/ICHCTBUE.

[Ipodunuzanus neneit MaTeMaTHYECKOT0 00pa30BaHMs OTPAXKAeTCs Ha BHIOOPE MPHUOPUTETOB
B OpraHu3aluu y4yeOHOW JeATenbHOCTH oOydarommxca. g TexHudeckoro mnpoduiis
npodeccnoHaTbHOTO 00pa3oBaHUs BHIOOP LieJeil cMeliaeTcsi B MparMaTUyecKoM HaIlpaBJICHUU,
IIpelyCMaTPUBAIOLEM YCHIEHUE U PAaCHIMPEHUE MPHUKIAJHOTO XapakTepa M3y4eHUs MaTeMaTUKH,
MIPEUMYIIECTBEHHON OPUEHTAIIMH HA AITOPUTMHUYECKUI CTUIIb MO3HABATEIbHON AESITETLHOCTH.

W3ydyenne  MaTeMaTHKW  YYHUTHIBAIOIIEH  CHEIU(HUKY  OCBaMBaeMOM  CTyJIEHTaMHU
cneuuansHoctu CIIO, obecnieunBaercs:

- BEIOOPOM Pa3JIMYHBIX OXO0/I0B K BBEICHUIO OCHOBHBIX TIOHSTHIA;

- opMHpOBaHUEM CHUCTEMBI YUEOHBIX 3aJjaHui, obecreunBaromuX 3(P(HEKTUBHOE OCYIIECTBIECHUE
BBIOpAHHBIX 11€JIEBBIX YCTAHOBOK;

- oboramieHueM CIeKTpa CTUjed y4eOHOH AeATeNbHOCTH 3a CYET COIVIACOBAHUS C BEAYIIUMHU
NeSITeIbHOCTHBIMU XapaKTEePUCTUKAMU BHIOPAHHOW CHEIUAIbHOCTH.

[IpodunbHas cocraBisiomas oTpaxkaeTcs B TpeOOBaHMAX K IMOJATOTOBKE OOydaroIIMXCs B
4acTu:

- o0Imel cucTeMbl 3HAHUWM: cojiepKaTelbHble MPUMEPhl HCIOJIb30BaHUs MaTeMaTHYeCKUX UAeH U
METOJIOB B MPO(ECCUOHATBHON AESITENTbHOCTH;

- YMEHUH: pa3auyuue B ypoBHE TPeOOBaHUH K CIOKHOCTH MIPUMEHSEMBIX aITOPUTMOB;

- IPaKTHUYECKOTO MCIIOJb30BaHUs IPUOOPETEHHBIX 3HAHUM U YMEHUIN: HHIUBUAYATbHOTO Y4€OHOTO
OIIbITa B IOCTPOEHUHM MATEMaTHUYECKUX MOJIEIEH, BHITIOJTHEHUH HCCIIEA0BATENbCKUX ITPOEKTOB.

Takum oOpa3zoMm, peanu3anus COJACPKAHUS YyYeOHOW JTUCHUIUIMHBI OpPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBbHBIX XapaKTEPUCTUK YUeOHOH paboThl, 3aBUCALINX OT MPOQHIIs
npodeccnoHalbHOTO  00pa3oBaHUs, IMOJIYYEHHs OIbITa HUCIOJb30BaHUS MaTeMaTUKH B
COJZIepKATENbHBIX U MPO(ECCHOHATBPHO 3HAYUMBIX CUTYalUsAX [0 CpPaBHEHHIO C (OpMajbHO-
YPOBHEBBIMH PE3yIbTATUBHBIMU XapaKTEPUCTUKAMU O0YUEHHUS.

Conepxanue y4eOHOM JAUCHUIUIMHBI Pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
COJIepKaTEeIbHBIMU JIMHUSAMU 00y4eHUsl MaTeMaTHKe:

- anreOpanyeckas JIMHUS, BKIIOYAIONIAsi CUCTEeMATH3aIMIO CBEICHUH 0 YHciax; U3yYeHHe HOBBIX U
o0oO01IeHNe paHee W3Y4YEHHBIX oOmepanuili (BO3BEIEHHE B CTENEHb, W3BJICUEHUE KOPHS,
JorapupMUpPOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC U OOpaTHBIE K HUM); U3YYEHHE HOBBIX
BUJIOB YHUCIIOBBIX BBIpaXEHUH U (OPMYJ; COBEPIICHCTBOBAHME IPAKTUYECKHX HABBIKOB U
BBIUUCIIUTENILHOW KYJBbTYpbI, PAaCUIMPEHHE M COBEPILICHCTBOBAHHE aJIreOpanveckoro ammnapara,
c(OpPMUPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro NPUMEHEHHE K PEIICHUI0O MaTeMaTH4YeCKHX U
MPUKIIAJHBIX 33/1a4;

- TEOPETUKO-QYHKIMOHAIbHAS JTUHUS, BKIIOYAIONIasi CUCTEMATH3aUIO U paclIupeHUe CBEIEHUHN O
(GYHKIMAX, COBEPLICHCTBOBaHME TIpa)MUeCKHMX YMEHMH; 3HAKOMCTBO C OCHOBHBIMHM HJIEAMH U



METOJIaMH MaTeMaTHYeCKOro aHajin3a B 0o0beMe, MO3BOJISIIOIIEM MCCIEI0BaTh AJIEMEHTapHbIe
(GYHKIMHU U pemaTh MPOCTEHIINe TeoMeTprIecKue, (pu3nyeckue u Apyrue MpUKIaIHbIe 3aa4u;

- IUHUS ypPAaBHEHUN U HEPAaBEHCTB, OCHOBAHHAS Ha MOCTPOCHUH U MCCIEIOBAHUU MAaTeMaTHYECKUX
MOJIeNIeH, TepeceKaromascs ¢ aireOpanyeckod H TEOPETUKO-QYHKUMOHAIBHON JHMHUAMHU U
BKJIIOYAIOIAsl Pa3BUTHE M COBEPIUICHCTBOBAHWE TEXHUKU alreOpanueckux MNpeoOpa3soBaHMd AJis
peleHus ypaBHEHUH, HEPABEHCTB U CUCTEM; (DOpMUpPOBaHHE CIIOCOOHOCTH CTPOUTH M HCCIIEI0BATh
MPOCTEHIINEe MaTeMaTHYECKUe MOJIEIH MPHU PEHICHUH MPHUKIAIHBIX 3afad, 3a7ad U3 CMEXHBIX U
CIICHUAJIBHBIX NTUCHUIIIIWH,

- FeOMEeTpHYecKast TUHUS, BKIIOYAIOIIas HarJIAHbIE MIPEICTABICHHS O IPOCTPAHCTBEHHBIX (hUrypax
U U3YYEHHUE UX CBOWCTB, (POPMUPOBAHHE M PA3BUTHE NMPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE
CHOoCcO00B T€OMETPUUECKUX H3MEPEHHM, KOOPAUHATHOIO M BEKTOPHOIO METOJOB MJISl PELICHUS
MAaTCMaTUUYCCKUX U MIPUKIIAHBIX 3a1a4;

- CTOXacTH4YecKasl JMHUs, OCHOBaHHAs HAa Pa3BUTUM KOMOMHATOPHBIX YMEHUH, MPEICTaBICHUN O
BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIET0 MHUPA.

Pa3nensl (Tembl), BKIIOUEHHBIE B COICpKAHUE YUEOHOW TUCIUIUINHBIL, ABIISIFOTCS OOIIUMU IS
Bcex mnpoduiell mpodeccruoHanbHOr0 00pa3oBaHUS W MPH BCceX 00beMax y4eOHOTO BpEMEHU
HE3aBHCHUMO OT TOro, SsBisercs U ydeOHas aucuumiuHa «Maremartuka» ©6a30Bod Win
POGUITEHOMA.

B npuMepHBIX TeMAaTUYECKUX TUIaHAX MpOorpaMMBbl y4eOHBIM MaTepuan npeacTaBieH B hopme
YepeAYIOMIErOCs  Pa3BePThIBAHWS  OCHOBHBIX  COJICPXKATCIBHBIX JIMHUH  (aIreOpandecKoi,
TEOPETUKO-(PYHKIIMOHATBHON, YPAaBHEHUH U HEPABEHCTB, TEOMETPUUYECKOM, CTOXAaCTUUYECKOIl), YTO
MO3BOJISIET THOKO UCIIONB30BaTh HMX PACIOJOXKEHHE W B3aUMOCBS3b, COCTaBIATH paboumit
KaJIeHJApHBIN IJ1aH, MO-pa3HOMY uepenysl yueOHble TeMbl (TJaBbl y4eOHUKA), YUYUTHIBAs MPOPHIIb
npodeccnoHaibHOTO  OOpa3zoBaHus, crneuuduky ocBamBaemod mnpodeccun CIIO  wm
cneuuansHoctd CIIO, rayOuHy wu3y4yeHHMs MaTepualla, YpPOBEHb HOATOTOBKU CTYAECHTOB I10
MpeIMeTYy.

N3yuenne oOmieobpa3zoBarenbHON y4ueOHON auciumIuHbl «MarteMaTukay 3aBepliaercs
IIOABCACHUEM HUTOI'OB B (i)opMe OK3aMCHa B paMKax HpOMC)KYTOHHOﬁ arrectaiun CTYIACHTOB B
npouecce ocsoenus [ITICC3.

MECTO YYEFHOM JUCIUTIIJIMHBI B YYEEHOM ILIAHE
VyeOnass nucuuruimHa «MartemaTukay SBIsSeTCS Y4eOHBIM NPEIMETOM 00s3aTelbHON
npeameTHoi obnactu «MaremaTrka u uHpopmarukay OI'OC cpegHero oduiero oOpa3oBaHusl.
B yuebnom mane IITICC3 yyeOnas mucuuminHa «MaremaTtrka» BXOJUT B COCTaB OOIIHUX
00111€00pa30BaTENbHBIX yUEOHBIX TUCHMIUIMH, (DOPMUPYEMBIX M3 00s3aTENIbHBIX MPEIMETHBIX
obnacreit ®I'OC cpennero obiiero oOpazoBaHUsl.

PE3VJBTATBHI OCBOEHUS YYEBHOM JUCHUTIJINHBI
OcBoeHue copepxkaHusl yueOHOW MUCHUIUIMHBI «MaTemMaThkay OOecreunBaeT JOCTHKEHUE
CTyJA€HTaMH CJICIYIOIIUX PE3yIbTATOB:
JAUYHOCMHDBIX:

- chOpMHPOBAHHOCTh MPEJCTABICHUNA O MaTeMaTHKe KaK YHHUBEPCATbHOM SI3BIKE HAYKH,
CPEACTBE MOJICIIMPOBAHUS SBJICHUI U MPOLECCOB, UAESIX U METOAAX MATEMATHKH;

- TIOHMMAaHWE 3HAYMMOCTHM  MAaTeMaTUKW [UJI  HAYYHO-TEXHHYECKOro  Iporpecca,
c(hOpPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K 4acTH OOIIEYeIOBEYECKOW KYIbTYphI uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATHKH, SBOJIIOIIME MAaTEMAaTUYECKUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aIrOPUTMUYECKON
KYJbTYpPbl, KpUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM I Oy IyIier npodeccuoHaIbHOMU
NeSTebHOCTH, IS TPOJOJKEHHSI 00pa30BaHus U caMOOOpa30BaHUS;

- OBJAJICHUE MATEeMAaTHYCCKUMH 3HAHUSIMU UM YMEHHSIMHU, HEOOXOJIUMBIMU B TIO- BCEIHEBHOU
JKU3HU, U1 OCBOEHUS CMEXHBIX €CTECTBEHHOHAYUYHbIX JUCLMUIUIMH W JUCUUIUIMH



MpoECCHOHANIBHOTO IUKJIA, IS TIOJy4YeHHUss o00pa3oBaHUsA B 00JIaCTAX, HE TPeOyrOIuX
yIayOJIeHHOH MaTeMaTHYeCKOU OATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO, B TOM 4YHCIE C€aMOOOpa30BaHUIO, HA
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHUE K HEPEPHIBHOMY 00pa30BaHHIO KaK yCIOBUIO
yCIeUHoH npodeccuoHaIbHOM U 00IECTBEHHOM e TeIbHOCTH;

- TOTOBHOCTh M CHOCOOHOCTP K CAaMOCTOSTENIBHOW TBOPYECKOH W OTBETCTBEHHOM
NesITeNbHOCTH;

- TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTpYJHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIbHOM,
OOIIECTBEHHO OJIE3HOM, yueOHO-NCCIIe0BATENILCKOM, IPOSKTHOM U APYTUX BUAAX IEATEIbHOCTH;

- OTHOLIEHHE K MPO(EeCCHOHAIBHOW AEATEIIbHOCTH KaK BO3MOXKHOCTH y4YacTHUs B PEIICHUH
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHALIMOHATIBHBIX TPOOIIEM;

MemanpeomMemHuix:

- yYMEHHE CaMOCTOSITEIbHO ONpEAENsATh LeNU JAEATEJbHOCTH M COCTaBJIATh  IUIAHBI
NESTEIbHOCTH;  CaMOCTOSITEJIbHO ~ OCYIECTBJISATb,  KOHTPOJUPOBATb U  KOPPEKTUPOBATH
NS TeIbHOCTD; UCIOJIb30BaTh BCE BO3MOXHBIE PECYpChl AJIsl JOCTHXKEHUS MOCTABJICHHBIX LEJeH U
peanu3aliy IIaHOB JIEITEILHOCTH; BEIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIHSIX;

- yYMeHHME MpOIYKTMBHO OOIIATBCS U B3aUMOJEHCTBOBAaTH B IPOLECCE COBMECTHOM
JESTeTbHOCTH, YYUTHIBATH TMO3UIUH APYTUX YYAaCTHUKOB JESATEIBHOCTH, 3()(PEeKTHBHO pa3peniatsb
KOH()JIUKTHI,

- BJIaJICHUE HaBbIKAMU II03HABATEJIbHOM, Y4eOHO-HCCIEA0BAaTEIbCKOM M  IPOEKTHOU
JesTeIbHOCTH, HaBbIKAMU Pa3pelieHus npo0ieM; CHocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY
[IOMCKY METO/IOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B [IO3HAHMUS;

- TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSTENbHOW HMH()OPMAIMOHHO-II03HABATEIbHOM
NESTeIbHOCTH, BKJIIOYAsh yYMEHHE OPHEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HWH(GOpPMAIIHH,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETUPOBATh HHGOPMALMIO, TOJyYaeMyl0 U3 pa3iIU4yHbIX
HUCTOYHUKOB;

- BJIQJICHUE S3BIKOBBIMHM CPEICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOK TOUKY
3peHus, UCIOIb30BaTh aI€KBATHBIE SI3bIKOBBIE CPEJICTBA;

- BJIaJICHHE HAaBBIKAMHU MO3HABATEIbHON pe(IEeKCHH KaK OCO3HAHUS COBEPILAEMbIX JIEHCTBUNA U
MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTaTOB M OCHOBAaHUM, IpaHMI] CBOErO 3HAHWS U HE3HAHUS,
HOBBIX TO3HABATEIBHBIX 3314 U CPEICTB JUIS UX JOCTUKECHUS;

- LIEJICYCTPEMJIEHHOCTh B MOMCKAaX W NPHUHATUU PELIEHUH, COOOPAa3UTENbHOCTh U MHTYUIIUS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTaBICHUH; CHOCOOHOCTh BOCHPUHUMATH KpacoTy U
TapMOHHIO MHUPA;

npeomMemmuix:

- c()OpMUPOBAHHOCTh MPECTABIEHUN O MaTeMaTUKE KaK 4aCTU MUPOBOM KYJbTYPbl U MECTE
MaTeMaTHUKUd B COBPEMEHHOH LMBWIM3ALMH, CHOCO0aX ONMUCAHMSA SBJICHUH peaJbHOro MHpa Ha
MaTeMaTHYECKOM SI3bIKE;

- cOpMHUPOBAHHOCTh MPEJACTABICHUA O MaTEeMaTHYECKUX TOHATHSAX KaK BaKHEHIIHNX
MaTEeMaTHYECKUX MOJIENSIX, MO3BOJIIOIIMX OMUCHIBATH U M3y4aTh pa3Hble MPOLIECCHl U SBIICHUS;
[IOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTUYECKOTO MTOCTPOEHHSI MATEMAaTUUECKUX TEOPUIL;

- BJIaJIEHUE METOJaMH JO0Ka3aTelIbCTB WU aJTOPUTMOB pEIIEHUS, YMEHHE HX MPUMEHSTh,
IIPOBOAMTH JOKA3aTENIbHBIE PACCYKICHMS B X0/I€ PELLIEHUS 3a/a4;

- BJAJEHHWE CTAaHJAPTHBIMM MpPHUEMaMU pEUIeHUS palHOHAIbHBIX W HUPPALUOHAIBHBIX,
[IOKA3aTeIbHBIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX YPAaBHEHHUH W HEPABEHCTB, HUX CHUCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM 4YHCJE JUIsl MTOMCKA MYyTH PEIIEHUs U
WJUTIOCTPALY PELICHNs YPaBHEHUIN U HEPABEHCTB;

- ¢(hOpMUPOBAHHOCTb MPEJCTABICHUH 00 OCHOBHBIX MOHITUAX MaTEMaTUYECKOI0 aHaJIM3a U UX
CBOWCTBaX, BIQJCHUE YMEHUEM XapaKTepu3oBaTb IOBEJCHHE (YHKLUHUH, HCIOIb30BaHUE
MOJIyYCHHBIX 3HAHUH I ONMCAHMS U aHAIM3a PEATIbHBIX 3aBUCUMOCTEH;

- BIAJICHUE OCHOBHBIMH IIOHATHUSAMU O IUIOCKUX M IPOCTPAHCTBEHHBIX TI€OMETPUYECKHX
¢burypax, uX OCHOBHBIX CBOMICTBax; c(hOpMHUPOBAHHOCTb YMEHMs paclio3HaBaTb I'€OMETPUYECKHE
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burypsl Ha dYepTexax, MOJAENAX U B pEaTbHOM MHpE; NPUMEHEHHUE W3YYEHHBIX CBONCTB
reoMeTpuueckux puryp u GopMyII s perieHHs TEOMETPUUISCKUX 3a/1ad U 3a7a4 ¢ PAKTHUYSCKUM
COJIEp>KaHUEM;

- chopMHpPOBAaHHOCTH TPEJCTABICHUNA O MPOIECCAX M SBICHUSX, UMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTaTHUCTUYECKHUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUPE, OCHOBHBIX IOHSATHUSX
3JI€MEHTapHOU TEOPUM BEPOSITHOCTEH; YMEHHI HAXOAUTh U OLEHUBATH BEPOSTHOCTU HACTYILICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKUX CHUTYyalUsX U OCHOBHBIC XapaKTEPUCTUKU CIydalHBIX
BEJINYUH;

- BJIaJICHHME HAaBBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IPH PELICHUH
3azad.

JUYHOCHHBIX Pe3YTIbMAmo8 Peaiu3ayuu npozpammsl 60CHUMAHUA:

JIP4 - nposBASIOMIMNA U TEMOHCTPUPYIOIIUNA YBaXKEHHE K JIIOJSAM TPYJa, OCO3HAIONINI 1IEHHOCTh
cooctBeHHOoro Tpyna. Crpemsmumiics K (OPMUPOBAHHUIO B CETEBOW Cpelae JTUYHOCTHO U
po(hecCHOHATEHOTO KOHCTPYKTHBHOTO «ITU(POBOTO CIIEIAy.

JIP7 - oco3Haromuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIUNA COOCTBEHHYIO U
Yy>KYI0 YHUKAIBHOCTD B PA3IMYHBIX CUTYalUsIX, BO BceX (hOopMax U BUJAX JEATEIbHOCTH.

JIP14 - Ilpuobperenne oOydaromuMcsi HaBbIKa OLIEHKM HHpopMmanuu B LU(pOBOi cpere, ee
JIOCTOBEPHOCTH, CHIOCOOHOCTH CTPOUTH JIOTUYECKUE YMO3AKIIOYCHHs] HA OCHOBAHHUH MOCTYMHAIOIIeH
nH(OPMALIUY U TaHHBIX.



TEMATHYECKOE IINTAHUPOBAHHE

[Ipu peanuszanuu conepkanusi 001eo0pa3zoBaTeNbHON Y4eOHOM AUCHUIIIHHBI «MaTeMaTuka»

B mipenenax ocBoeHus IIIICC3 Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHUs C MOJYYCHUEM CPETHETO
obmero o0pa3oBaHMs MaKCHMalbHas YydeOHas Harpyska oOOydYaloIIuMXCsi COCTaBISeT: IO
cnenuanbHocTu CIIO: 23.02.07 «TexHuueckoe oOCIyXKMBAaHUE M PEMOHT JABUraTelel, CUCTEM U
arperatoB aBTomoOwmieit»; M3 Hux ayauropHas (oOs3aTenbHast) Harpy3ka oOydaromuxcsi, BKIOYast
NpakTUYecKue 3aHsATHS - 214 dvaca; BHeayIMTOpHas CaMOCTOsATENbHAas paboTta cryneHToB - 30

qacCoB.
TemaTnueckui nJ1aH
KouanyecTBo yacoB
KosnyecTBo ayTHTOPHBIX YaCOB
No HanmeHoBaHIE TeMm Maxkcumaiib- NnpH 04HOi opme 00yUeHH Camocros-
Hasi TeJbHas
Harpyska padota
B T.4. —
BCero | JIeKIMHU | MPAKTHYeCKHX
3aHATHI
BBenenue 2 2 -
Pasnea 1. Anredpa 108 98 - 76 36
1.1 Pa3Butie noHATHA O UKCIE 8
8 8 - 8
1.2 OCHOBBI TPUTOHOMETPUH 28 26 - 26 6
1.3 KopHhu, crenenu, u gorapupmsl 2 18 ) 16 4
1.4 OYHKIUH U TpaQUKH 24 2 ) 10 3
1.5 YpaBHEHHs U HEPABEHCTBA 26 24 - 16 10
Paznen 2. Hauaaa 78 7 ) 48 28
MaTeMaTH4YeCKOr0 aHAJIN3a
2.1 TTocnenoBarenpHOCTH 24 2 ) 22 ]
2.2 [IpouzBosHas 23 2% ) 12 12
23 IlepBooGpasHas u uHTErpal 2 24 ) 14 3
Pa3nen 3. KomOunaTopuka, 3 48 44 ) 24 20
CTATHCTHKA H TEOPHS BePOATHOCTEI
3.1 KombunaTopuku 24 2 ) 12 10
3.2 OneMEeHTBI TEOPUU BEPOATHOCTEN U 12
MaTeMaTHYeCKOH CTATUCTHKH 24 22 - 10
Paznen 4. 'eomeTpus 94 88 - 66 32
4.1 KoopaunaTs! 1 BEKTOpBI 24 24 ) 24 3
4.2 [IpsiMble 1 TITOCKOCTH B IPOCTPAHCTBE 34 3 ) 20 12
43 MHOrorpaHHMKH U KpyTJbIe TeNa 36 3 ) 22 12
HToro 330 214 - 214 116




COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

BBEJIEHUE
MaremMatuka B HayKe, TEXHUKE, OSKOHOMHKE, HWH(POPMAIIMOHHBIX TEXHOJOTHSAX U
npakTUuecko gesrtenbHocTH. lLlenmn W 3agaum  W3ydyeHHsT MaTeMaTUKU IPU  OCBOCHUU
cnenmanbHocTH CIIO.
AJITEBPA
Pa3BuTHe NOHATHS 0 YHCTIE
Ienple u panuoHanbHbIe uncia. JlelicTBuTenbHBIE yucia. [IpuOIMKCHHBIC BBIYHCICHUS.
KoMmekcHble yncia.

OCHOBbBI TPUTTOHOMETPUH
OcHOBHBIC IOHATHSHA

Paguannas mepa yrna. BpamarensHoe nukeHue. CUHYC, KOCUHYC, TAHT€HC UM KOTaHI'E€HC
qucia.

OcHOBHBIC TPHTOHOMETPHYECKHE TOKIECTBA

®opmyisl mpuBeaeHus. Popmyiisl ciaoxeHus. opmyiisl yasoenus PopMyJisl 10JI0- BUHHOTO
yria.

IIpeoOpa3oBaHust NpocTeHIINX TPUTOHOMETPHYECKHUX BbIPAsKeHUMH

IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (YHKLUH B IPOU3BEIECHUE U IPOU3BEACHNUS B
CyMMY. Buipaoicenue mpu2onomempudeckux yHKyull uepes maH2enc noJ08UHHO20 apeymMenma.

Tpuronomerpuyeckne ypaBHeHUsl 1 HEPaBEHCTBA

[Ipocredmme TPUTOHOMETPUYECKUE YpaBHEHUA. [Ipocmeuiwue mpuzoHomempuiecKue
HepageHncmaa.

OO0paTHble TPUTOHOMeETPUYeCKHe (PYHKIMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus.

Panuannbiii MeTO U3MEPEHHUS YTIIOB BPAIlEHHsI U CBS3b C IPalyCHON MEpOil.

OCHOBHBIE ~ TPUTOHOMETPHUYECKHE  TOXAECTBA,  (GOPMYJbl  CIOXKEHHSA,  YABOCHHS,
peoOpa3oBaHUe CYMMbl TPUTOHOMETpUYECKHUX (YHKIUMH B NpPOU3BENEHHUE, IpeoOdpa3oBaHUe
NPOU3BEJCHNS TPUTOHOMETpPHUECKUX (YHKUMH B cymmy. [Ipocteifime TpuroHoMeTpudeckue
YpaBHEHHUSI U HEPABEHCTBA.

OOpatHble TpUrOHOMETpUYECKHE (PYHKIMU: apKCUHYC, apKKOCHHYC, apKTaHI€HC.

KOPHMU, CTEIIEHU U JIOTAPUDPMbI

Kopuu u crenenun. KopHu HaTypanbHOM CTENEHM M3 4yucia U UX cBoicTBa. CTemeHHu ¢
palMoHaJIbHBIMU II0Ka3aTeNsIMU, MX cBoWcTBAa. CTENEHM C JEHCTBUTENBHBIMU ITOKA3aTEISIMHU.
Ceoticmea cmenenu ¢ 0elicmsumenbHbiM NoKazamenem.

Jlorapugm. Jlorapudgm uucaa. OcHoBHOe Jorapupmuueckoe TOXKAECTBO. JlecaTUyHbIC U
HaTypanbHble Torapudmel. [IpaBuna aelictBuii ¢ norapudmamu. [lepexo K HOBOMY OCHOBAHHIO.

IIpeoGpa3zoBanmne anredpamyeckux BbIpaxkeHuid. IIpeoOpa3oBaHue pallOHAIBHBIX,
HPPaLMOHATIBHBIX CTETIEHHBIX, TOKa3aTeNIbHbBIX U JIOTApU(PMUUECKIX BHIPAKEHUH.

Ilpakmuueckue 3anamuas.

Apudmernueckue AeUCTBUS HaJ YHCIaMU, HaXOXKACHUE TPUOIMKEHHBIX 3HAUeHUN BEJIUYUH
U TOTpeIHOCTeH BBIYMCICHUN (aOCOMIOTHOM M OTHOCHTEIBbHOI), CpaBHEHHME YHCIOBBIX
BBIPAKECHMIA.

Breluncnenue u cpaBHEHUE KOpPHEW. BhIOIHEHNE pacyeToB ¢ paJuKalaMH.

Pemenue nppanroHanbHbIX ypaBHeHH. HaxoxneHne 3HaueHu cTeneHen ¢ palluOHAIbHBIMU
nokazarensimu. CpaBHeHHMe crerneHed. lIpeoOpa3oBaHMs BBIPAKEHMH, COIACPXKAIIUX CTETCHU.
Pemenue noka3arenbHbIX YpaBHEHUH.

Pewrenne npukiiagHeIx 3a1a4.



Haxoxxnenue 3HaueHuid yorapudma Mo MpoU3BOJILHOMY OCHOBaHHUIO. Ilepexom oT omHOTO
OCHOBaHUS K JApyromy. Beraucienwe wu cpaBHeHue jorapudmon. JlorapupmupoBanue u
MOTEHLIUPOBAHKE BBIPAKEHUI.

[TpubnmkeHHbIE BRIYUCIICHUS U PEIICHUS MPUKIIATHBIX 3a/1a4.

Pemenue norapudpMuueckx ypaBHEHUH.

®YHKIIMHU, UX CBOMCTBA U TPA®UKH

®yukuun. O0acTh ONpEeICHUsT ¥ MHOXKECTBO 3HAYCHHIA;, TpaduK (YHKIHH, TTOCTPOSHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CaoiictBa  (QyHKnuM. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTD,
MEePUOANYHOCTD. [I[poMexxyTKH BO3pacTaHusi U YObIBaHUS, HauOOJbIIEe U HaUMEHbIIee 3HAYCHHUS,
TOYKH dKcTpemyMa. ['paduueckas uaTtepnperanus. [Ipumepsl QyHKIIMOHATBHBIX 3aBUCHMOCTEH B
peasibHBIX Mpoleccax U sBICHUsX. Apudmerndeckue ormnepanuu Haja ¢GyHkiusmu. CroxHas
byskuus (kommosunyst). [lonamue o HenpepbiHOCMU PYHKYUU.

Oo0patubie ¢pynkuun. Obnacme onpeodenenus u 001ACMb 3HAYEHUU 00pAmMHOU GYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CremneHHble, NOKa3aTelbHbIE, JOrapuMUUecKre 1 TPUTOHOMeTPHUYecKHe (PYHKIHH.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIUM

Onpenenenus GyHKINN, IX CBOMCTBA U TpadUKH.

IIpeoOpasoBanust rpaduxos. IlapannenbHbplii HepeHOC, CHUMMETpPUS OTHOCUTENIBHO OCeH
KOOpJMHAT U CUMMETPHUs OTHOCUTEJIBHO Hayana KOOPAUHAT, CHMMETPHsI OTHOCUTENIBHO NPSIMOH y =
X, PaCTSKEHUE U CKATHE BJIOJIb OCEM KOOPANHAT.

Ilpakmuueckue 3anamus.

IIpumepsl 3aBUCHUMOCTEN MEXIy IEPEMEHHBIMU B pEalbHBIX IPOLIECCAX U3 CMEXHBIX
mucuumiuH. Onpenenenue QyHkuuid. Iloctpoenue u urenue rpapukoB Gpynkumid. MccnenoBanue
¢yukuun. CBoiicTBa JIMHEHHOHM, KBaJpaTW4YHOM, KyCOYHO-TMHEHHOM M JpOOHO- JMHEWHOU
¢ynkuuii. HenpepoiBHble n nepuoanyeckue ¢pyHkuuu. CBoiicTBa U rpaduku cuHyca, KOCHHYcCA,
TaHreHca M KoraHreHca. OOparHble QyHKUMH U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE
¢ynkuuu. [IpeobpazoBanus rpaduka pynkuuu. ['apmonnueckue konedanusd. [Ipuknannbie 3aga4u.
[Toka3zarenbHble, JOrapupMHUUECKUE, TPUTOHOMETPUYECKHE YPaBHEHHS U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

IocaenoBareabHocTu. CriocoObl 3aJaHUsl U CBOMCTBA YMCIIOBBIX IOCIIEJOBATEIBbHOCTEH.
[Tonsatue o mpenene nocienoBaTebHOCTH. CyIIECTBOBAHUE IPEAEIa MOHOTOHHON OTpaHUYEHHOU
nocnenosarenbHocTd.  CyMMUpOBaHHME — IOCienoBaTelbHOCTEH. beckoHeuHo — yObIBaromas
TEOMETPUYECKAs] IPOIPECCUS U €€ CyMMa.

IIpousBoanas. Ilonatue o mpous3BOIHOM (GYHKIUH, €€ TeOMEeTpUYECKUH U (PU3NYECKUil
CMBICII. YpaBHEHHE KacaTelbHOH K rpaduky @yHkuun. I[Ipon3BoaHbIE CyMMBI, Pa3HOCTH,
MpPOM3BEACHNS, 4YacTHble. [IpoM3BOJHBIE OCHOBHBIX »3JeMeHTapHbIX GyHKUuH. IIprumenenue
MPOU3BOIHOM K HCCNeNoBaHMIO (YHKIMH W mocTpoeHHio rpadukoB. [IpomsBoanbie 0OpaTHOM
GYHKIUU ¥ KOMITO3ULUU QYHKITUH.

IIpuMepel HCHONB30BaHMS INPOU3BOJHOM U1 HAXOXKICHHUS HAWIY4YIIEro pelieHus B
NpUKJIaIHBIX 3anadax. BrTopas mnpou3BoaHas, ee TeOMeTpUYeCKUd U (PU3UYECKHI CMBICIH.
HaxosxneHue ckopocTH JUIs Iporecca, 3a1aHHoro (opMyJion U rpaduKkoMm.

IlepBooOpa3nass u uHTerpaj. [IpuMeHeHrne ONMpeAeNIeHHOTO MHTErpaia sl HaxO0XKICHUs
IUIOIIAN KpUBOJMUHEHHOM Tpamenuu. @opmyna Herotona—IJleitoauna. [Ipumepsl npumeHeHus
MHTErpajia B (PU3NKE U T€OMETPUH.

Ilpakmuueckue 3anamus.

YucnoBas  moCIEeNOBATEIbHOCTh,  CIOCOOBI €€  3aJaHusi, BBIYUCICHUS  WICHOB
nocsenoBarenbHOCTU. [lpenen mocnenoBaTeabHOCTH. beckoHeYHO yOBIBarolas reoMeTpuieckKas
IIPOrpeccusl.

10



[IponsBogHasA: MEXaHUYECKUN U T€OMETPUUYECKUN CMBICT TPOU3BOIHOM.

VYpaBHeHue kacarenbHOil B oOmem Bune. llpaBunma u Qopmynsl auddepenunpoBanus,
Tabaula NPOM3BOJIHBIX HJEMEHTapHbIX (yHKuui. MccnenoBanue QyHKIUM C  [TOMOILBIO
HpOI/I3BOI[HOI7L HaXO)K,ZleHI/Ie HaI/I6OJIbIHeF0, HAaUMCHBUICTO 3HAYCHUA U 3KCTPEMAJIbHBIX 3HAYCHUI
byHKIUH.

Wuterpan u mepBooOpasHas. Teopema Hpiorona—IJlelioanna. Ilpumenenne uHTErpana K
BBIUUCIICHUIO (PU3MUECKUX BEIMYHMH U TUIOMIAAEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHs M CHCTeMbl YpaBHeHUH. PanvoHanpHbIe, MppallMOHAIbHBIE, II0KA3aTEIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE MIpUEMBl MX peleHus (pa3loKeHWe Ha MHOXHUTEIH, BBEIEHHE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TPApUUECKUI METON).

HepasencrBa. PanyoHanbHble, UppalOHalIbHbIC, IIOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKUE
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnoab3oBanue cBoiicTB W rpagukoB (GyHKUMI NpH pelIeHUHM YPABHEHUNl H
HepaBeHCTB. Meron wuHTepBanoB. 300pakeHne Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELIEeHNI ypaBHEHUI 1 HEPABEHCTB C JBYMsI [IEPEMEHHBIMU U UX CUCTEM.

IMpuxiaagubie 3a1a4u

IIpumeHeHre MaTEMaTUYECKUX METOOB JUIsl PEIICHUS COAEP KATEIbHBIX 3aa4 U3 pa3IM4HbIX
o0JacTeil HayKH U TPaKTHKH.

WuTepnperanys pe3ynbrara, y4eT peabHbIX OTpaHUYEHUH.

Ilpakmuueckue 3anamus.

Kopuu ypaBHenuil. PaBHocuiibHOCTh ypaBHeHu#. [IpeoOpa3zoBanue ypaBHeHHH. OCHOBHBIE
MpUEMBI pellleHusl ypaBHeHUH. Pemenue cucrem ypaBHeHuil. Vcnonb3oBaHue cBOMCTB U rpaduKoB
(byHKUMH 1715 pelieHus] ypaBHEHHH U HEpaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN
DJleMeHTbl KOMOMHATOPUKH

OcCHOBHBIE TOHATUS KOMOMHATOPUKM. 3aJauyd Ha TMOACYET 4YHCiIa pa3MelleHul,
MEePECTaHOBOK, coueTanuii. Pemenue 3agau Ha nepedbop BapuantoB. Dopmyna Ounoma HeroToHa.
CaoiicTBa OMHOMUHANIBHBIX KOddduimenToB. TpeyroiapHuk [lackans.

DJIeMeHTbI TEOPUH BePOSITHOCTEH

CoObITHE, BEpOSTHOCTb COOBITHS, CIOXKEHHE M yMHOXeHue BeposiTHocTed. Ilonsatue o
HE3aBHCUMOCTH cOOBbITHH. J{uckpeTHast ciydaiiHas BelIMYMHA, 3aKOH ee pacnpezeneHus. Yucnosbie
XapaKTepUCTUKH JUCKPETHOH ciy4aiiHoi BennuuHbl. [IoHsATHE 0 3aKOHE OOJBIINX YHCEI.

DJieMeHThl MaTeMaTH4YeCKOil CTATUCTUKHU

[IpencraBnenne AaHHBIX (TaOMUIIBI, AUArpaMMbl, TpadUKH), TeHEepalbHAas COBOKYIMHOCTH,
BbIOOpKA, cpeiHee apumeTnueckoe, Meauana. [loHsTHe 0 3ajauax MaTEMaTUYECKON CTaTUCTHKHU.

Pemenue npakTudyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/IOB.

Ilpakmuueckue 3anamus.

Uctopusi pa3Butus KOMOWHATOPUKHU, TEOPUU BEPOSITHOCTEH W CTAaTHUCTUKH M WX pPOJIb B
pasnmuuHbBIX cepax dvermoBeueckon JKu3HeaesTenbHOcTU. [IpaBuna komOumHatopuku. Peme- Hue
KOMOMHATOpHBIX 3ajgad. Pa3MmemieHusi, coueTaHus U TmepecTaHoBKH. bunom HelooroHa u
TpeyronbHUK [Tackans. [Ipuknanseie 3agaqmn.

Kraccuueckoe ormnpeneneHue BEpPOSTHOCTH, CBOMCTBA BEPOATHOCTEHM, TeopemMa O CyMMe
BepoATHOCTEH. Boruncnenne BepositHocTel. [Ipuknanueie 3agaun. [IpeacrtaBiieHne 4MCIO- BBIX
nanubIX. [IpuknagHeie 3anayn.

11



IF'EOMETPUA
IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3aumHoe pacnonokeHue IBYX MpsAMBIX B MpocTpaHcTBe. [lapamnenbHOCTh NpsSMOM U
mnockoctd. [lapamienbHOCT  IUIOCKOCTEH. IlepneHAuKynspHOCTH HPSAMOM M INIOCKOCTH.
[lepieHauKyJisp M HaAKJIOHHAs. YTOJI MEXKIY MOPsIMOM M IUIOCKOCTBIO. JIByrpaHHbIN yrona. Yroiu
MEXJy TIOCKOCTSAMH. [lepneHIuKyIsIpHOCTb IBYX IIJIOCKOCTEH.

I'eomeTpuueckue mnpeoOpa3zoBaHusl MPOCTPAHCTBA: NapauIeIbHBIA MEPEeHOC, CUMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[lapannensHoe mnpoexkTupoBanue. [lmomaas oproroHanbHOM npoekuuu. M3o0paxkenue
MIPOCTPAHCTBEHHBIX (pUTYD.

MHoOrorpaHHuKHU

Bepumunsl, peGpa, rpaHu MHororpaHHuka. Pas3BepTka. MHororpansbsle yribl. Bsimykiible
MHOTOrpaHHuku. Teopema Ditepa.

[Tpusma. Ilpsimas u HakinoHHas npusMa. [IpaBunbHas npusma. [lapannenenunen. Ky6.

[Inpamnpa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuieenumesie, B Ipu3Me U MupaMue.

Ceuenus ky0a, IpyU3Mbl U MUPAMUBL.

[IpencraBneHue o nNpaBUIIbHBIX MHOTOIpaHHHUKaX (TeTpa’ipe, Ky0e, oKTasape, AoAeKaspe U
HKOCAdIpe).

TeJia 1 MOBEPXHOCTH BPALCHHUSA

Hunuaap u koHyc. YceueHHbI KoHyc. (OcHOBaHHE, BBICOTA, OOKOBasi TOBEPXHOCTD,
obpa3zyromias, pazsepTka. OceBble CEUCHUs U CEYCHMs], TapaliesIbHble OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

N3mepenus: B reoMeTpuu
O06mwem u ero u3mepenue. MHrerpanbHas ¢popmyna o0bema.
®opmyiel 00beMa KyOa, TPSIMOYTOIBHOTO HapalieNienuIe 1, MPU3MBbI, ITHHApa. DopMyITs!
o0beMa nmupamMuibl U KoHyca. @OpMyIibl IUIOMIAN TOBEPXHOCTEN LMIMHAPA U KOHyca. DopMyIIbl
oObeMa 1mapa u riomaau chepsl.
[TonoGue ten. OTHOMIEHUS MIIOLIa /el MOBEPXHOCTEH M 0OBEMOB MOJIOOHBIX TEIL.

KoopauHatsl 1 BeKTOpHBI

[IpsimoyronbHasi (AekapToBa) cHUCTeMa KOOpPAMHAT B mpocTpaHcTBe. dDopmyna paccTosiHUS
MEXy ABYMS TOUKaMH. Y paBHEHHs c(hepbl, IIOCKOCTU U MPSIMOH.

BexTtopel. Moaynb Bekropa. PaBeHcTBo BekTOpoB. ClOXeHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4ucio. Pa3jnokeHue BEKTOpa IO HANpaBICHUSM. YTOJI MEXIY IBYMS BEKTOpPaMH.
[Tpoeknusa Bexktopa Ha ock. KoopauHatsl BekTopa. CKalapHOE MPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPH PEHIEHMH MAaTEMaTUYECKUX W IPHUKIAIHBIX
3a1ad.

Ilpakmuueckue 3anamusn

[Ipu3Haky B3aMMHOIO pacCHONIOKEHUS MPSAMBIX. YTOJd MeXAy NOpsSMbIMH. B3aumHoe
pacrojoKeHue NpsMbIX U IlockocTell. [lepnenanKynsap U HaKJIOHHAS K INIOCKOCTH. YTOJ MEXIY
MPSIMOM M IUIOCKOCTBIO. TeopemMbl 0 B3aMMHOM PacCHOJIOKEHUU MPSMOM M IUIOCKOCTH. Teopema o
TpeX NEPIEHIUKYIISIpaX.

[Ipu3Haky ¥ CBOMCTBA MapaJUIEIbHBIX U MEPIEHANKYISIPHBIX INIOCKOCTEH.

PaccTosiHMe OT TOYKM 10 IUIOCKOCTH, OT NPSAMON [0 IUIOCKOCTH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMH, MEXJy CKPEIIMBAIOIIMMUCS TPSAMBIMH, MEXIy IPOU3BOIBHBIMU (uUrypamu B
IIPOCTPAHCTBE.

[TapannensHO€ NPOEKTUPOBAHWE M €ro CBOWCTBAa. TeopemMa O IUIOMIAAM OPTOTOHAIBLHOM
MIPOEKIIUH MHOTOYTOJIbHUKA. B3auMHOE pacronokeHue NpoCcTpaHCTBEHHBIX QUTYP.
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Paznuunple  Buabl  MHOrorpaHHukoB. MWx  m3oOpaxkenus.  CedeHus, pa3BEpTKH
MHoOrorpaHHukoB. Ilmomane nmoBepxHocTH. Buasl cummerpuit B npoctpanctse. CUMMeETpuUst Tel
BpallleHUsl 1 MHOTOTPaHHUKOB. Boruncnenue miomaaei u 00eMoB.

Bexkropel. [leiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpJIUHAT B IMPOCTPAHCTBE.

YpaBHeHHE OKpYKHOCTH, c(ephl, MIOCKocTH. PaccrosHue Mexay Toukamu. JledcTBus c
BEKTOpaMHM, 3aJaHHbIMH KoopauHaTamu. CKalsipHOEe NPOU3BEACHUE BEKTOpPOB. BekTopHoe
ypaBHEHUE NPSAMOM M IUIOCKOCTH. Vcmonb30BaHME BEKTOPOB IpU J0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

Jlns BHeayIMTOPHBIX 3aHATUM CTyACHTaM HapsAly C PEHICHHWEM 3a7ad M BBIIOJIHEHUS
MPAKTUYECKHUX 3aJaHU MOKHO MPEAJIOKUTh TEMbI UCCIIEIOBATEIbCKUX U peepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEpHIl OTAENIbHBIX MEJKHMX 3aJad W YIPAKHEHUN NPEIararoTcsi CHOKETHBIE
3a/iaHus, TpeOyoIre JIMTEIbHON PaboThl B paMKaxX OJHOW MaTeMaTHYECKOW CUTyallud. DTH TEMBI
MOTyT OBITh KaK WHIUBUAYaJbHBIMU 33JaHUAMU, TaK U TPYNHOBBIMU JUIsI COBMECTHOT'O
BBITIOJIHEHUS UCCIICIOBAHUSL.

Ilpumepnuvie memut peghepamos (00K1a008), UCC1€008AMENbCKUX NPOECKMOE
Henpepsieabie 1po6u.

[IpuMeHeHre CI0KHBIX MPOLUEHTOB B )KOHOMUYECKUX pacueTax.
[TapannenbHOE MPOEKTUPOBAHUE.

CpenHue 3HauY€HUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3axanue NpsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.

['paduueckoe penieHue ypaBHEHU U HEPABEHCTB.

[IpaBunbHBIE ¥ OTYNPABUIIBHBIE MHOTOTPAHHUKHU.

Konunueckue ceueHust 1 UX MpUMEHEHHE B TEXHUKE.

10 [TonsTre nuddepeHnmana u ero MPUIOKEHUS.

11. Cxembl MOBTOPHBIX UCTIBITAaHUN bepHysm.

12. UccnenoBanue ypaBHEHUM U HEPABEHCTB € TapaMETPOM.

VO NG AW~
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH

CTYJIEHTOB

Copep:xxanue 00y4eHust

XapakTepuCTHKAa OCHOBHBIX BHJ/IOB /1eSITEJIbHOCTH CTY/IEHTOB (Ha YPpOBHe
y4eOHBIX el cTBHIi)

BBenenue

O3HakOMIICHHE C POJIbI0O MaTeMaTHKH B HayKe, TEXHHUKE, HKOHOMHKE,
MH()OPMALMOHHBIX ~ TEXHOJIOTHSIX M MPAKTUYECKOH  JAeATEeIbHOCTH.
O3HakOMJICHHE C LESIMH M 33[Ja4yaMy M3yYeHHs] MaTeMaTHKH IPH OCBOCHHU
npodeccuii CI1O u cnenmansHoctelt CITIO

AJITEBPA

Pa3BuTne NOHATHS 0 YUCTIE

Brmonaenne apudMeTHUECKUX ACHCTBHN HaJ YHCIAMH, COYeTash YCTHBIE
MICbMEHHBIE TpHEeMBbl. HaxokIneHue NpHOMIKCHHBIX 3HAYCHHH BEIHYIMH U
MOTPENIHOCTeHl BBIYMCICHUH (aOCONMIOTHOM M OTHOCHUTENBHOH); CpaBHEHHE
YHUCIIOBBIX BbIpakeHWH. Haxoxnenne ommbOOK B mpeoOpa3oBaHUsIX U
BBIYHCIIEHHUAX (OTHOCHUTCSI KO BCEM MYHKTaM IPOrPaMMBl)

KopHn, crenenu, sorapupmsl

O3HaKOMJICHHE C IOHATHEM KOpHS n-H CTENeHH, CBOICTBaMHU paJuKaloB U
[IpaBWIaMU CpaBHEHUs KOpHed. DOpMyNIHpOBaHHME OIPEACICHUS KOpPHSI H
CBONICTB KOpHEHl. BpluncieHNe U CpaBHEHHE KOPHEH, BBIIIOJIHEHUE NMPUKUIKU
3HayeHHss KoOpHs. IIpeoOpa3oBaHHMe YHCIOBBIX W OYKBCHHBIX BBIPAXKCHUH,
COJIeprKalllX pajuKaibl. Beimonnenne pacderoB mo GopMyiaM, coaepKanum
paguKaibl, OCYHIECTBISAS HEOOXOIMMBIC ITOJCTAaHOBKHM W TNPeoOpa3OBaHMUSL.
OnpeneneHre paBHOCWIBHOCTH BBIPAXXEHHH € pajgukanamu. Pemrenue
UppallMOHANBHBIX ypaBHEeHHH. O3HAKOMIECHHE C TOHATHEM CTENEHH C
JEHCTBUTENBHBIM MOKa3aTeneM. HaxoxkaeHue 3HaYeHWH CTENEHU, UCHOIb3Ys
IpU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPEACTBA. 3alUChIBaHHE KOPHS Nn-i
CTETIEHH B BHJE CTENEHH C JpOOHBIM TOKazaTeleM M  HaoOOopoT.
@opMyIMpOBaHHE  CBOWCTB  cTeneHeidl.  Brluucinenwe — cremeHed ¢
palMOHAJBHBIM IOKa3aTeJIeM, BBIIOJIHEHHE INPHUKUAKM 3HAUEHUS CTENEHH,
cpaBHeHHE creneHed. [IpeoOpa3oBaHHe YHCIIOBBIX M OYKBEHHBIX BBIPAKCHHH,
CoIepKalUX CTENEHW, IpPUMEHSsA CBOMcTBA. PelleHue nokasaTelbHBIX
ypaBHeHHid. O3HaKOMIIEHHE C TPUMEHEHHEM KOpHEH M CTeleHel npu
BBIUUCIICHUM CPEIHUX, JECIECHUH OTpe3Ka B «30JI0TOM CEYeHHH». PemreHue
MPUKJIIAJHBIX 33/1a4 Ha CI0XHbIE TPOLIEHTHI

IIpeoOpa3oBanue
ajredpanvecKux BbIpaskeHU

BrimosHenne npeobpa3oBaHnii BEIpaKEHUH, IPUMEHEHNE (GOPMYJI, CBSI3aHHBIX
CO cBoiicTBaMU cTemneneil u norapudmo. OnpezeneHne 00JacTH JA0IMyCTHMBIX
3HAUCHHWH JIOTapU(PMUUECKOTO BBIpaXKEHHA. PemeHne sorapuMuuecKux
ypaBHEHUH

OCHOBbBI TPMTOHOMETPUH

OcHOBHBIE MOHSATHS

Wzydenne paguaHHOTO METOJa W3MEPEHHUs YIJIOB BpAIleHHWS W HMX CBSI3U C
rpagycHoii Mepoil. HM3o0pakeHue VyIiIoB BpalleHHs Ha OKPYXKHOCTH,
COOTHECEHHE BEIHYMHBI yIJla C €ro pacrojioxkeHueM. PopMyIHpoBaHHE
OIIpe/IeJICHUI TPUTOHOMETPUYECKUX (YHKIMH JUIsS YIJIOB MOBOPOTA U OCTPBIX
YTJIOB MPAMOYTOJIBHOT'O TPEYTOJIbHUKA W 00BSICHEHNE UX B3aUMOCBSI3H

OcHOBHBIE
TPUTOHOMETPHYECKHUE
TOKAECTBA

IIpumeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB Ul BBIYUCICHHUS
3HaYCHUH TPUTOHOMETPHUYECKUX (QYHKINH 110 OAHOM U3 HUX

IIpeoGpa3zoBanusi mpocTeimnx
TPUTOHOMETPUIECCKHUX
BBbIpaKeHH I

N3yyenne OCHOBHBIX (OpPMYyN TPHUTOHOMETPUH: (OPMYJIBI  CIIOXKEHHS,
Y/BOEHHs, TIpeoOpa3oBaHUSl CyMMbl TpPUTOHOMETPHYECKHX (YHKIMHA B
NPOM3BEACHNE M NPOW3BEACHHUS B CyMMYy W IIPUMEHEHHME IPH BBIYUCICHUU
3HAYEHUS  TPUTOHOMETPUUECKOTO  BBIPAXKEHUS M YOPOILEHHsS  €ro.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOUEK HA €IUHUYHOU OKPYNKHOCTH
Y IPUMEHEHHE UX JUIsl BBIBOJA (POPMYJI IPUBEACHUS

Hpocreiimme
TPUTOHOMeETpHYeCKHe
YPaBHEHHSI M HEpaBeHCTBa

Pemenne mo QopMynaM © TPUTOHOMETPHYCCKOMY KPYry HpPOCTEHIINX
TPUTOHOMETPUUECKUX ypaBHEHWH. [IpuMeHeHWe OOIMMX METOJOB PEHICHHS
ypaBHEHHWH (IpUBEACHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3jIoKEeHHUS Ha
MHOXHTENH, 3aMEHBl IEPEeMEHHOH) IPH PpEIIeHHH TPUTOHOMETPHUUECKUX
ypaBHEHUM. YMeHHEe OTMe4aTh Ha Kpyre pelieHus  MpPOCTEHIINX
TPUTOHOMETPHUYECKUX HEPABEHCTB

ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC Yuc/Ia

O3HaKOMJICHHE C TTOHSITHEM OOpPATHBIX TPUTOHOMETPUUECKUX (YHKITHM.
W3yyenue ompeneieHUil apKCUHyca, apKKOCHHYca, apKTaHreHca 4YHcia,
dhopMyIHpOBaHUE UX, H300pAKCHUE HA CAUHUYHOU OKPYKHOCTH, IPUMECHEHHE
IIPY PEIICHUH YPaBHCHUI
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®YHKIIAH, UX CBOMCTBA U TPA®UKH

®ynknuu. llonsatue o
HeNnpepbIBHOCTH (GYyHKIUH

O3HAKOMJICHHE C TOHSITHEM IEPEMEHHOMW, MPUMEpPaMH 3aBUCUMOCTCH MEXIY
nepeMeHHbIMH.  O3HAaKOMJICHHE C TMOHSATHEM rpaduKka, OIpeIeIICHUE
MPUHAICIKHOCTH TOYKH Tpaduky ¢yHkiuu. OmnpenencHue mo ¢Gopmyse
MPOCTEHIIIeH 3aBUCUMOCTH, BUIa e¢ rpaduka. BeipaxkeHue mo Gpopmysie omaHOM
MepeMeHHOM Yepe3 apyrue. O3HAKOMJICHHE C ONpEACICHUEM (DYHKIUH,
dopmynupoBanue ero. HaxokjaeHue o0macTH onpeieicHUAs € O0JNACTH
3HAYCHUH QYHKITH

CpoiicTBa QyHKIHH.
I'padpnueckast uHTEpIpPeTAL M.
IIpumepbl pyHKIHOHATBHBIX
3aBMCHMOCTEil B peajibHbIX
npoueccax M siBJeHUSX

O3HaKOMJICHHE C TPUMEpaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX
mpoueccax M3 CMEXHBIX AUCHHIUIMH. O3HAaKOMIIEHHE C JI0Ka3aTeIbHBIMHU
paccy)XIeHUSIMH HEKOTOPHIX CBOWCTB JMHEHHOW W KBaJApPaTUIHOW (YHKIHUH,
MIPOBE/ICHUE MCCIICNOBAHUS JINHEHHOM, KyCOUYHO-THHEHHOHN, IpOOHO-THHEHHOM’
W KBaJpaTHYHON (YHKIHH, TOCTpoeHHEe MX rpadukoB. [locTpoeHne n dreHue
rpadpukoB ¢pynknuii. MccnenoBarne ¢ynkmum. CocraBieHHe BHIOB (PYHKITHI
[0 JaHHOMY YCJOBHUIO, peIIeHHe 3aJad Ha OJKCTpeMyM. BeinonHeHue
npeoOpazoBaHuii rpaduka QyHKIUH

Oo0paTtHble pyHKIMHU

W3yyenue noHsTusi oOpaTHO# (YHKIMH, ONpeJelieHne BHUAAa M MO- CTPOCHUE
rpaduka oOpaTHOW (YHKIMM, HAXOXKICHHC e¢ OOJIACTH OIpEICICHHUS |
obnactn 3HaueHwi. [IlpuMeHeHWe CBOWCTB (GYHKIMHA MpU HUCCIECIOBAaHUU
YpaBHEHHH W peIleHHH 33/a4 Ha 3KcTpeMyM. O3HaKOMJIEHHE C TOHSITHEM
CIOXHOW (HYHKIIUH

CrenenHble, IOKa3aTeJbHbIE,
JorapupmMuyeckue u
TPUTOHOMETpUYeCKHe
¢pynkuun. OdpaTHble
TPUTOHOMETpUYeCKHe
pyHkuun

Boruncnenue 3HaueHHMi (yHKIMH 1O 3Ha4YeHHIO aprymeHTa. OmnpexeneHue
MOJOXKCHUS TOYKM Ha Tpaduke IO ee KOOpIMHAaTaM U  HaoOOopoT.
Hcnonp3oBaHne CBOMCTB (YHKIMH s CpaBHCHHS 3HAUYCHHUI CTETNeHEH H
norapupmoB. IlocTpoeHme rpaduKoOB CTETICHHBIX U JOTApUPMHIECKUX
¢yskmid. PemeHne MOKa3aTeNbHBIX M JIOTapU(MHUYECKHX YpaBHCHHH U
HEPAaBEHCTB IO M3BECTHBIM anroputMaM. O3HAKOMIIEHHE C IOHATHEM
HEMpephIBHOM neproauyeckoil GyHKImy, GOopMyIUpOBaHHE CBOWCTB CHHYCA U
KOCHHYyCa, TIOCTpoeHHe UX rpadukoB. O3HAKOMIICHHE C IOHSATHEM
TapMOHHYECKUX KOJeOaHWH M IMpHMEpaMH TapMOHHYECKUX KoJeOaHWH s
OIMCaHUsI MPOLIECCOB B (DU3MKE U JPYruX odnacTsx 3HaHus. O3HaKOMJICHHE C
MOHATHEM Pa3pBIBHON MEPHOIUYECKON (QYHKIUH, (OpMyIHpOBaHHE CBOICTB
TaHTeHCa M KOTAaHTEHCa, NOCTpoeHHe ux rpaduxoB. IIpuMeHeHHe CBOICTB
(yHKIMIA U cpaBHEHHS 3HAYEHUH TPUTOHOMETPHYIECKNX (PYHKINH, peIeHns
TPUTOHOMETPUUYECKUX  ypaBHeHMH. [locTpoenne rpadukoB  OOpaTHBIX
TPUTOHOMETPUUCCKUX (DYHKIMH W ompenelieHWe Mo rpaduKkaM HX CBOWCTB.
BrinosiHenne npeoOpa3oBanus TpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocnenoBaTeIbLHOCTH

O3HaKOMJICHHWE C MOHSITHEM YHCIIOBOM IOCIENOBAaTEIbHOCTH, CIIOCO0aMu ee
3a7aHusl, BBIYMCICHUSIMH ee WieHOB. O3HAaKOMJIGHHE C TOHSATHEM Npenena
HocJie10BaTeIbHOCTU. O3HAKOMIICHUE C BBIUUCICHUEM CyMMbI OECKOHEUHOTO
YHCIOBOTO psAAa HAa MPUMEpPE BBIUUCICHHUS CyMMBl OECKOHEYHO yOBIBaroIIei
TeOMEeTpHUECKON mporpeccud. PemieHue 3agad Ha NpUMEHEHHE (DOPMYIIBI
CYMMBI OECKOHEUHO yOBIBAIONIEH T€OMETPHUECKON IPOTPECCU

IIpousBoaHnas u ee
NpUMeHeHHne

O3HaKOMJIEHHE C TIOHSATHEM MPOM3BOIHON. M3ydeHne u hopmyiaupoBaHue ee
MEXaHWYECKOTO W TEOMETPUYECKOTO0 CMBICIA, HW3YYCHHE aJTOpHUTMa
BBIYHCIICHUS TIPOM3BOAHON Ha MPU- MEpe BBIYUCIIEHUS] MTHOBEHHOH CKOPOCTH

n yrioBoro kodddunmenta kacarenpHoW. CocTaBieHHE — ypaBHEHHS
KacaTeJIbHOH B o0meM Buje. YcBoeHHE npaBuil anepeHIupoBaHus,
TaONMIBl  TPOM3BOJHBIX  JJIEMEHTApHBIX  (QYHKIMH, NpUMEHEHHe JuIs

muddepeHunpoBanus  QYyHKIMH, COCTaBJICHUS YPaBHEHUS KacaTeJbHOM.
N3yyenue TeopeM O CBA3M CBOMCTB (DYHKLMH M IPOU3BOTHOM, (OPMYIMPOBKA
nx. IIpoBeneHne C TMOMOILIBIO IMPOM3BOAHONW HCCIENOBaHMS (QYHKIMH, 3a-
JaHHOH (hopMysIOH. YCTaHOBIEHHE CBSA3M CBOWCTB (PYHKIIMM M TPOU3BOJHOU
mo ux rpaduxaMm. IIpuMmeHeHMe MPOM3BOMHOW M peIIeHHs 3agad  Ha
HaxXOXKICHWE HaWOONBIIEr0, HAMMEHBIIEr0 3HAYCHMS W Ha HaXOXKICHHE
SKCTpEeMyMa

IlepBooOpa3Has U UHTErpaJ

O3HaKoOMJICHHE C TTOHATHEM HMHTETpajia M mepBooOpaszHoil. M3yuenne npasmia
BBIYHCIICHUS TIepBOOOpa3Hoil W TeopeMbl HbioToHa— JleitOnuna. Pemenne
3371ad  Ha CBSA3b IMEPBOOOpa3HOH W €€ TPOW3BOMHOHM, BBIYHCICHHE
MepBOOOpa3HOM s JaHHOW (yHKuuU. PerieHue 3amady Ha NPUMCHCHUE
WHTErpaia JJisl BBIYUCICHUS (PU3UYCCKUX BEIMYUH U IO ACH
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YPABHEHUSA 1 HEPABEHCTBA

YpaBHeHUs U CUCTEMBI
ypaBHenunii HepaBencrBa u
CHUCTEeMbI HEPABEHCTB € IBYMSI
nepeMeHHbIMU

O3HakOMJICHHE C NPOCTCHIINMH CBEJICHUSIMH O KOPHSX anreOpandyecKux
YpaBHEHUH, MOHATHUAMH HCCIIEOBAaHUS YpPaBHEHUH M CHCTEM YypaBHEHHH.
W3ydeHne Teopun paBHOCUIBHOCTH YpaBHEHHUH U ee npuMeHeHus. [loBropenue
3alMCH  pEUIeHHs CTaHJapTHBIX ypaBHEHWH, NPHEMOB NpeoOpa3oBaHMs
ypaBHEHMH Ui CBeAE€HUS K CTaHIApTHOMY YypaBHEeHHIO. Pemienue
pallMOHANIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX M TPUTOHOMETPUYECKUX
ypaBHEHHH W cucTeM. VICHonb30BaHUE CBOMCTB M TpaduKOB (GYHKIWH IS
pemenrs ypaBHeHMH. IIOBTOpeHHE OCHOBHBIX NPUEMOB DEINEHHS CHUCTEM.
Pemenne ypaBHEHHII ¢ TpPUMEHEHHEM BCEX NPHEMOB (Pa3IOKEHHS Ha
MHOXKHTENH, BBEICHHS HOBBIX HEM3BECTHBIX, IOACTAHOBKH, Ipaduieckoro
Merona). Pemrenne cucteM ypaBHEHHUII ¢ IPUMEHEHHEM Pa3lIMUHBIX CIIOCOOOB.
O3HaKOMJICHHE C OOIIMMHU BOTIPOCAMH PEIICHHS HEPABCHCTB U HCIIOIb30BaHHE
CBOHCTB ¥ rpaukoB (QYHKIMI TIpH pEIICHHHd HepaBeHCTB. PemeHne
HEpaBEHCTB M CHCTEM HEPaBEHCTB C NPUMEHEHHEM pa3IMYHBIX CIIOCOOOB.
HpI/IMeHeHI/Ie MAaTEMAaTUYCCKUX MCTOJAO0B I pCHICHUSA COACPIKATCIbHBIX 3ada4
U3 Pa3IMYHBIX 00NacTell HayKH W NpakTuku. VHTEeprpeTupoBaHue pe3yabTaToB
C YYETOM peajibHbIX OTpaHUYEHUHN

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEM U CTATUCTHUKH

OcCHOBHBIE MOHATHS
KOMOMHATOPUKH

W3yyenne mpaBmia KOMOMHATOPUKM W TNPUMEHEHHE TPH  PEIICHUH
KOMOHMHATOPHBIX 331a4. Penenne KoOMOMHATOPHBIX 337241 METOIOM iepebopa 1
[0 TpaBWIy YMHOXeHHSA. O3HAKOMIICHHE C TOHATHAMH KOMOWHATOPHKH:
pa3sMEIIEeHUAMH, COYETaHMSIMH, IIEPECTAHOBKaMH W QOpMylTaMu Uil HX
BeruucieHna. OOBACHEHHE W TNpUMEeHeHHe (GOpMya Uil  BBIYMCICHUSA
pa3sMeIlEeHNH, IEPECTAHOBOK U COYETaHUH ITPH pelieHnH 3aa1a4d. O3HaKOMIICHHE
¢ omHomoM HrelotoHa m TpeyrompHukoM Ilackans. Pemenume mpakTndeckux
3aJa4 C MCIOJIb30BAHUEM NOHITUHN U NPaBUI KOMOMHATOPUKHU

JJiIeMeHThI TeOPUH
BEPOsITHOCTEI

W3y4yeHue KiIacCUUECKOIrO ONpPEACICHUS BEPOSTHOCTU, CBOMCTB BEPOSTHOCTH,
TEOpPEMBl O CYMME BEpOATHOCTEH. PaccMOTpeHHEe NPUMEPOB BBIYMCICHUS
BepOsATHOCTEH. PelieHne 3a/1a4 Ha BRIYHCIICHUE BEPOSITHOCTEH COOBITHI

IIpeacraBienne JaHHBIX
(TadJnubl, IMATPAMMBI,

rpaguku)

O3HakOMJIEHME ¢  TPEACTAaBIEHUEM  YHCIOBBIX  JIAaHHBIX W HX
XapaKTepUCTHKaMH. PellieHne MpakTHYecKUX 3a7ad Ha 0OpabOTKYy YHCIIOBBIX
JIaHHBIX, BBIYHCIIEHHUE UX XapaKTEePUCTHUK

IF'EOMETPUSA

IpsiMble U MIOCKOCTH B
NPOCTPAHCTBE

@DopMyIHpPOBKa U TIpUBEIEHHE JOKa3aTeNbCTB MPU3HAKOB  B3aMMHOTO
pacmoyIoKeHHsT TPSAMBIX M IUIOCKOCTeH. Pacmo3HaBaHWe Ha uyepTekax H
MOJENAX PAa3IUYHBIX CIIy4aeB B3aHMMHOIO PACHOJOXKEHUS MPSIMBIX H
IUIOCKOCTEH, apryMEeHTHPOBAHHE CBOMX CyXAeHHH. DopMynIHpoBaHHE
OINpENENEeHUH, MPU3HAKOB U CBOWCTB NapayelbHbIX M INEPIEHANKYISIPHBIX
IUIOCKOCTEH, ABYIPAaHHBIX U JIMHEMHBIX YIJIOB. BBINOIHEHNE IOCTPOEHUS YIIIOB
MEXKIy NPSAMBIMU, IPSIMON M INIOCKOCTBIO, MEKAY MIIOCKOCTSAMU MO OMUCAHHIO
U paclo3HaBaHHWE HX Ha Mozensax. IlpuMeHeHuWe NPU3HAKOB M CBOICTB
pacToIoXKeHHs MPAMBIX M IUIOCKOCTEH NpH pemeHuy 3axad. M3obpakeHne Ha
PHUCYHKaX M KOHCTPYHPOBAHNE HA MOJIENAX MEPIEHINKYIIPOB U HAKIOHHBIX K
IUTOCKOCTH, TIPSIMBIX, MapajUIeNbHBIX IUIOCKOCTEH, YTIIOB MEXIy HpAMOil |
IUTIOCKOCTBI0 M O0OOCHOBaHHWE IOCTpoeHHs. PerieHme 3amad Ha BBIYHCICHHE
TreOMETPHUECKUX BeJM4rH. ONMUCHIBAHUE PACCTOSHUS OT TOYKHU JIO0 TUIOCKOCTH,
OT MPSAMON 10 IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXAY CKPELIHMBAOIUMUCS
NpSMBIMHM, ~ MEXAYy  NPOM3BOJIBHBIMH  (urypamMmm B IPOCTpPaHCTBE.
dopMynHupoBaHUE U JOKa3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSIHUSX (TeopeM
CYLIECTBOBAaHUS, CBOWCTBa). [300pakeHne Ha dYeprexax M MOJEIIX
paccTosiHUsl M 00OCHOBaHHME CBOMX CYXIeHWi. OmnpeneneHne W BBIYHCICHHE
pacctosiHuii B npoctpanctse. IIpumenenne ¢gopmya m TeopeM IIaHUMETPUH
g pemeHust  3agad.  O3HaAKOMJICHWE C  TIOHSATHEM  I1apajuIeIbHOTO
MIPOEKTUPOBAaHUS U ero cBoiicTtBamu. @OpMyIMpOBaHWE TEOPEMBI O IIIOMIAIH
OPTOTOHAJIFHOW IPOEKIMH MHOTOYTOJbHUKA. [lpuMeHeHne Teopmm UIs
000OCHOBaHMS TIOCTPOCHWH W BBIUMCIEHHH. APryMEHTHPOBAaHHE CBOHUX
CYXJICHHH 0 B3aMMHOM PACIOJIOKEHUH IPOCTPAHCTBEHHBIX (huryp

MHoOrorpaHHuKH

Onmcanne ©  XapaKTepUCTHKAa  PA3NUYHBIX  BHIOB  MHOTOTPAHHHUKOB,
MEPEYNCIICHNE WX DJIEMEHTOB M CBOWCTB. M300pa)keHWe MHOTOTPaHHHKOB H
BBINOJIHEHHE TIOCTPOCHUS Ha HM300PaXKCHUAX U MOJECISIX MHOTOTPAHHUKOB.
Bolunciienne JIMHEHWHBIX OJEMEHTOB W YIJIOB B MPOCTPAHCTBEHHBIX
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KOH(UTypauusix, apryMeHTHPOBaHHE CBOMX CYXJICHUH. XapaKTepucTuka M
N300paKEHNE CEYEHMs, Pa3BEePTKH MHOT'OIPAaHHHUKOB, BBIYHMCIICHHE IUIOIMIAACH
noBepxHocteil. [TocTpoeHne npocTeHux ceueHuid Ky0Oa, NpU3Mbl, THPAMUJIBL.
[Tpumenenne ¢akToB U cBeneHUi U3 IaHuMeTpuu. O3HAKOMIICHUE C BHIaMHU
CUMMETPHH B IIPOCTPAaHCTBE, (POPMyNUpOBAHHE ONPENEICHUA W CBOWCTB.
XapakTepucTUKa CUMMETPUHU TN BpPaIleHUs: U MHOTOTPaHHUKOB. [IpuMeneHue
CBOHCTB CHMMETPUH IPH pPEHICHHH 3agad. lcronp3oBaHHE MPHOOPETEHHBIX
3HaHUH A1 WCCIEAOBAHUS W MOJCIMPOBAHMSA  HECIOXKHBIX  3azad.
N300pakeHne OCHOBHBIX MHOTOTPAaHHHKOB U BBIIOJHCHHE PHUCYHKOB IIO
YCIIOBUSIM 3a/1a4

Tesia U IOBEPXHOCTH
BpallleHus

O3zHaKOMIICHHE ¢ BUAAMU Tell BpalleHHs, (JOPMYIHPOBAHUE MX ONPEICICHUHN 1
cBOMCTB. DOpPMYIMpOBAaHHME TEOPEM O CEYEHMM Ilapa IUIOCKOCTBIO U
TUIOCKOCTH, KacaTelnbHOW K cdepe. XapaKTepucTHKa U H300paKeHHE Tell
BpallleHHs, UX pa3BepTKHU, ceueHus. PerieHue 3amad Ha MOCTPOEHHE CEUEHUIM,
BBIUUCICHHE  JUIMH, paccTOsHMM, yrioB, 1iomanei. IIpoBenenue
JI0Ka3aTeNbHBIX PAcCCyXJICHUM Npu pemieHUW 3anad. lIpumeHeHue cBOMNCTB
CUMMETPHM TMPU pPEUICHHH 3ajJay Ha Tejla BpalleHUs, KOMOWHALUIO TeJl.
N300pakeHre OCHOBHBIX KPYIJIBIX TEJl M BBINOJIHEHUE PUCYHKA MO YCIOBHUIO
3a1a4u

I/I3Mepemm B reoMeTpumn

O3HaKOMJICHHE C TOHATUSIMM IUIOMIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMHU.
Pemenue 3agay Ha BBIYHCICHHE IUIOMIANCH IUIOCKUX (QUTYp ¢ NpUMEHEHHEM
COOTBETCTBYIOIIMX (GopMys U (HaKTOB M3 IUIAHUMETpHHU. M3ydeHue Teopem o
BBIYMCICHNH OOBEMOB IPOCTPAHCTBEHHBIX TeJd, peIICHHe 3axad Ha
NpUMeHeHHe (GOpMyJl BBMHCICHUS 00beMOB. HM3ydenwe ¢dopmyn it
BBIYMCIICHUS IUIOMIAACH IOBEPXHOCTEH MHOTOTPAHHHKOB M TeJl BPAILCHUSL.
O3HaKOMJICHHE C METOAOM BBIUMCICHUS IUIOIIAAN HOBEPXHOCTH C(epHl.
Pemenne 3ajau Ha BBIYMCICHHUE IJIOIIAJCH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tel

Koop)mnan,l H BEKTOPbI

O3HakoOMJICHHE C IIOHATHEM BekTopa. l3yueHHe JAeKapTOBOIl CHCTEMBI
KOOpJUHAT B IIPOCTPAHCTBE, IIOCTPOCHUE TI0 3aJaHHBIM KOOPJUHATAM TOYEK U
IUIOCKOCTEH, HAXOXKACHUE KOOPAMHAT TOUEK.

Haxoxnenne ypaBHEHMH OKpPYXHOCTH, cdepbl, IUIOCKOCTH. Bbluncienue
pPacCTOSIHUN MEXTy TOUKaMU.

W3ydeHne CBOMCTB BEKTOPHBIX BEIUYMH, NPABHI PAa3JIOKEHHS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MpPAaBUI HAXOXKIEHHUS KOOPIAMHAT BEKTOpa B
MPOCTPAHCTBE, IPABUII JIEHCTBUI C BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMHU.
IIpuMeHeHre TeopuM NpU pEMICHHHM 3a7a4 Ha JACHCTBUS C BEKTOpaMH.
W3ydenne ckaasipHOrO NPOM3BENEHHUS BEKTOPOB, BEKTOPHOTO YpPaBHEHHS
IPSIMOMU U IUIOCKOCTH. IIpMeHeHne TeOpuu Npu PEIIEHUU 3aa4 Ha AEHUCTBUS C
BEKTOpPaMM, KOOPJAHMHATHBIA METOJ|, IIPUMEHEHUE BEKTOPOB Ul BBIYUCIICHHUS
BEJIMYMH YIJIOB U PACCTOSIHUM.

O3HaKOMJICHHE C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPUU O B3aHMHOM
PAaCIOJIOKEHUU NPSIMBIX U INIOCKOCTEH € UCIIOIb30BAHUEM BEKTOPOB.
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YYEBHO-METOJINYECKOE H MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHHE
ITPOI'PAMMBI YYEBHOU JTUCHUIIVIMHBI I1/1.01 MATEMATHKA

OcBoenmne mporpaMMbl yueOHOM AMCUMIUIMHBI «MareMaTHKay TMpeAroiaraeT HalIu4yhe B
npodeccuoHanbHOM 00pa30BaTENbHON OpraHU3aliK, pealu3yolleil 00pa3oBaTEIbHYIO IPOTPaMMy
cpenHero obmiero obOpaszoBanuss B mpenenax ocoeHus IIIICC3 na 6a3e ocHOBHOro 0OIIero
oOpa3oBaHus, y4eOHOro KabMHETa, B KOTOPOM HMMEETCSI BO3MOKHOCTh 00ECIIeUUTh 00yUYaroLUMCs
cBOOOIHBIN 1ocTyn B IHTEpHET BO BpeMsl y4eOHOTO 3aHATHS U TIEpUO]] BHEYUECOHOH eI TETbHOCTH.

[Tomemenue kaOuHeTa  JOJKHO YAOBJIETBOPSTH TpeOOBaHUAM CanurapHo-
sanuAeMHuoNIornueckux mnpaBwil UM HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO
TUMOBBIM ~ 00OpYZOBaHMEM, YKa3aHHBIM B  HACTOAIIUMX TpeOOBaHUSAX, B TOM YHCIE
CIELUANN3UPOBAHHON y4eOHOW MeOenpl0 M CpeACTBaMU OOYYeHHUs, [JOCTATOYHBIMH IS
BBITNIOJTHEHUS TPEOOBAaHUH K YPOBHIO IOJITOTOBKU O0YUYaOIIUXCSL.

B kaOuHeTe HOMKHO OBITh MYJIBTUMEIUHHOE OOOPYIOBAHHE, IOCPEIACTBOM KOTOPOTO
YYaCTHUKUA 00pa30BaTENBHOIO IMpoliecca MOTYT MPOCMATPUBATh BU3YalIbHYI0 HH(OpPMALHMIO IO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAINH, BHICOMAaTEPHAIIbI, MHBIE TOKYMEHTHI.

B coctraB yueGHO-METOIMYECKOTO U MaTepUaTbHO-TEXHUYECKOTO OOECIeueHHs] MpOorpamMMbl
y4eOHOM TUCIUTUIMHBI «MaTeMaTuka» BXOIAT:

- MHOTO(YHKIMOHAIIbHBIM KOMILJIEKC TPero1aBaTes;

- HarJIsHbIE TTOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHI, TJIAKaTOB, MOPTPETOB BBLIAIOLINXCS YUCHBIX -
MaTEMaTHKOB U JIp.);

- ”H(OPMAITMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

- SKpaHHO-3BYKOBBIE TIOCOOUS;

- KOMIUIEKT TEXHHYECKOH JOKYMEHTAllMHM, B TOM 4YHCIE MacrmopTa Ha CpeACTBa OOYy4YCeHHS,
WHCTPYKIIUY TIO UX MCTIOJNIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;

- OubnmoTeuHbIit GOHI.

B Oubnuoreunsii GoHI BXOAAT y4eOHUKH, ydeOHO-merommueckue KOMIUIeKThl (YMK),
o0ecTeYnBaONINe OCBOCHHE YUYeOHOW IUCHMIUIMHBI «MaTeMaTHKay, pPEeKOMEHJIOBaHHBIE WIIN
JIOTIYIICHHbIE JJsi HWCIOJB30BaHUA B NPOGECCHOHANIBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMIX,
peanu3yromux 00pa3oBaTeNbHYI0 TPOrpaMMy CpeaHEro oO0miero oOpa3oBaHUsS B Tpeaenax
ocBoenus [IIICC3 na 6a3e 0ocHOBHOTO 00IIeT0 00pa30BaHHUS.

bubnvoredynsiit (OHT MOKET OBITH JOMOJNHEH SHIMKJIONEANSIME, CIIPABOYHUKAMH, HAYIHOM,
HAyYHO-TIONYJISIPHON U IPYTOi JTUTEpaTypOil 10 MaTeMaTHKe.

B mporiecce ocBoeHHsI MporpaMMbl y4eOHOM TUCIHUIUTHHBI « MaTeMaTuKa» CTYACHTHI JOJKHBI
MOJIyYUTh BO3MOXKHOCTH JOCTYNa K OJIEKTPOHHBIM Y4YeOHBIM MarepHalaM [0 MaTeMaTHKe,
UMEIOIUMCSI B CBOOOJHOM JOCTyIle B ceTH VHTEpHET (PJIEKTPOHHBIM KHHTAM, MPAaKTHKyMaM,
Tectam, Marepuanam EI'D u ap.).
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Aranacsn JI.C., bytyzoB B. ®., Kagomues C.b. u np. MaremaTnka: anrebpa W Hauana
MareMatnyeckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIii M yrinyOneHHbId ypoBHH). 10—11
Kaaccel. — M., 2018.

bamvakoB M.M. Maremaruka: anreOpa M Hayajia MaTeMaTHYECKOrO aHalM3a, TeOMETPUs:
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bammakos M.M. Martematuka: anreOpa ¥ Hayajla MaTeMaTUYECKOT0 aHAJIN3a, T€OMETPUS:
DNEeKTPOHHBIA y4e0.- METOA. KOMIUIEKC il CTYAEHTOB MpPOo(ecCHOHAIBHBIX 00pa3oBaTEeNbHBIX
opraHu3zaiuii, oceauBaroux npodeccun u crenuansuoctu CIIO. — M.,2019

I'yces B.A., I'puropseB C.I'., HBomrmna C.B. Marematuka: anrebpa u Hayana
MaTeMaTHYeCKOTO  aHajh3a, TeOMETpUsA: YYEeOHMK I CTYICHTOB NPO(EeCCHOHATBHBIX
o0pa3oBaTeNnbHBIX OpraHu3allnii, ocBanBaroux npodeccuu u cneunansHoctu CIIO. — M.,2019

Komsrua FO.M., Tkauesa M.B, ®enepoa H.E. m ap. Maremarmka: anreOpa m Hadaia
MaTEMaTHYeCKOro aHanu3a. Anredpa ¥ Hadajga MaTeMaTHMYecKoro aHanu3a (0a3oBbIi U
yrayoneHHsiit ypoBuu). 10 kinace / mox pea. A. b. XKwkuenko. — M., 2018.

Komarua FO.M., TkaueBa M.B., ®enepoBa H.E. u np. Maremaruka: anreOpa W Haudaia
MaTeMaTHYeCcKoro aHaiau3a. Anrebpa ¥ Hadajga MaTeMaTHMuecKkoro asHanusa (0a3oBbI U
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s npenogasaresiei

®enepanbHblif 3akoH «O0 obpazoBanuu B Poccuiickoit denepannn» ot 29.12. 2012 Ne 273-
®3 (B pea. Penepanpubix 3akoHOB oT 07.05.2013 Ne 99-®3, ot 07.06.2013 No 120-®3, ot
02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-P3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCEHHBIMU
®enepanbubiM 3akoHOM OT 04.06.2014 No 145-@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3 MunucrepctBa obpasoBanuss u Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECEHUU H3MEHEHUH B (pelepanbHbIi rocyJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIApT CPEIHEro
obmero o00pa3oBaHMsA, YTBEpXKIEHHBIH MNpuKazoM MuHHCTepcTBA 00pa3oBaHusT M HAyKd
Poccuiickoit ®eneparuu ot 17 mas 2012 r. N413"

[Tpuka3 MunucrepctBa obpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkaeHUN
(dbenepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpeaHero (TMOJHOTO) O00IIero
o0pa3oBaHMUsI.

[Ipukaz MunucrepcrBa oOpazoBanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUMH
u3MeHennid B Ilpuka3 MunucrepcTBa oOpa3oBaHuss W Hayku Poccuiickoii @enepanuu ot
17.05.2012 Ne 413 «“O06 ytBepxkaeHuu (QeaepaabHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJIapTa cpeliHero (MoJHOoro) o0IIero 00pa3oBaHus .

[Tucemo JlemaprameHnTa rocyJapcTBEHHOM MOJIMTHKHU B cepe MOATOTOBKH PadOUnX KaJpoB U
JIIO MunuctepctBa obpazoBanus u Hayku P®D ot 17.03.2015 Ne 06-259 «Pexkomenmamuu 1o
OpraHu3alK MOJIY4YEeHUsl CPeHero oouiero oopa3oBaHus B MpeeIax OCBOEHUS 00pa30BaTeIbHbIX
IIpOTrpamMM CpeHEro npodeccuoHanbHOTo 00pa3oBaHus Ha 6a3e OCHOBHOTO 0011ero 0Opa3oBaHus ¢
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y4eToM TpeOOBaHWH (enepabHBIX TOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHIApTOB
MOJTy9aeMOU MPOQeCCHr UK CIIEIUATBHOCTH CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHU.
HNuTepHeT-pecypcebl
www. fcior. edu. ru (MHpOpManmoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).
www. school-collection.edu.ru (Enqunas kosmnexkuun mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
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