ABTOHOMHAs HEKOMMepUecKas npodeccuoHanbHas o0pazoBaTenbHas OpraHu3alys
«Y QUMCKHI NOTUTEXHUYESCKHM TEXHHK}/M}} |

v Y TBEPKIIAIO

| 7. Huapektop AHITIOQ VIIT
AL LLee,  Muxeesa EH.
« G5 "y ed t_@ﬂz#ﬁ% 7 2021r.

PABOYAS IIPOT'PAMMA YYEBHOM JJUCHMILINHBI
I11.01. MATEMATHKA

Va—2021 .



[IporpaMma mucuunnumel paspaboTaHa Ha OCHOBE DenepantHOro TOCYIapCTBEHHOTO
obpasosatensHOro cranapra (aanee — OIrOC) no crnenrarmbroCTH CpeIHero mpodecCHOHANBHOIO
obpazopauns (gance — CIIO): 09.02.07 «MHbOPMALHOHHBIE CHCTEMBI M IpOrpaMMHUpPOBaHUE;
18.02.09 llepepabotka nedyrut v rasza, 21.02.03, Coopyxenue u IKCILTYATAUMA Fa30HEePTENPOBOIOB
H rasoHeprexpammwmny, 21.02.05. 3eMeNnLHO-UMYIIECTBEHEEIE  oTHOomeHns:  23.02.07
«lexHuueckoe ofCHy)XHBaHME M pEMOHT HBHrareNel, CHUCTEM W arperaroB aBTOMOOMICIT»,
40.02.01. Tlpaso m opraHmzanusa conuaIsbHOro obecmeueHms; 40.02.072. IIpapooxpannTensaas
IeSTENRHOCTb.

Conepxanue pabouelt IPOrpaMMEI peamusyeTcss B [IpOIlECCe OCBOCHUA OO0YYaIOUIMMHCH
obmeobpazoBarensioro mukita [ITICC3 CTIO ¢ MONIYMEHHEM cpeaHere odmero obpasobBanus,
pa3paboTaHHOH B COOTBETCTBHE ¢ TpeGoranusmu OIOC cpennero obuero obtpazosaums, GIOC
CPENHEr0 NpPOMECCHOHANBHOTO OOpa30BAHHA CHENHATLHOCTH:  09.02.07 «MudopmanmHoHkbIE
CHCTCMBI M nporpaMmuposatne; 18.02.09 TlepepaboTtka nedru u rasa, 21.02.03. CoopyxeHue H
SKCILTyaTalMs razoHedTenpoBoaos K razonedrexpamnunt, 21.02.05. 3eMeNBHO-UMYIECTBEHHBIC
orHomeHus; 23.02.07 «Texunueckoe o6CIyXHBAHIE H DEMOHT ABUTATENCH, CHCTEM H arperatroB
asToMoOHneii»; 40.02.01. TlpaBo M opragmzanus CONMHAIBHOTO obecnieuenus; 40.02.02.
IlpaBooxpannTensHas AeqTeNbHOCTh, HA OCHOBE NIPUMEPHOH nporpaMmel o61eoOpasoBaTenLHOlM

y4eOHOU mucuMIIMHEl «Martematukay, pekoMerayemont ®TAY «DVPO» (mporokoi ot 28 uioHM
2016r. Ne 2/16-3.).



IHHOACHHUTEJIBHAS JAITHCKA

Ilporpamma  obmeobpasosarensHoit ydqeGHONM ancmunamHa «MaremaTuka» (gantee —
«MaremaThka») TIpeIHa3HAYCHa ANA  M3YYEHHS  MATEMATHKH B po¢eCCHOHATLHEIX
obpaszoBaTensHbIX opranmzapusax CIIO, peammsyrommx o6pa3oBaTelbHYIO NporpaMMy CpelHero
0binero o6pa3oBaHus B Hpedenax OCEOEHHA NPOTPAMMEl HOATOTOBKH CIIEHMATHCTOR CPEAHErO
3BCHA.

Ilporpamma paspaborana Ha ocHobe Tpebosanuii ®I'OC cpemmero ofimero ofpaszopanms,
HPCABABIACMBIX K CTPYKTYPE, COACPKAHHK M pe3yNbTaTaM OCBOCHHA Y4eOHOH IHUCIMTUIMHEL
«MatemaTuka», B COOTBETCTBHM ¢ PekOMeHAANMAMH 1O OPraHH3AIMH NOIYYEHUS CPEAHEro
odwero o0pazoBaHMsi B IpeAenaX OCBOSHHS  00pazoBaTelbHBIX OpOorpaMM  CPEeaHEro
NpodecCHOHANTBHOTO 00pazoBanis Ha Gase OCHOBHOTO 06IIEro 0GpazoBatus ¢ y4eTOM TpeOoBaHuid
theaepanbHLIX IOCYAAPCTBEHHEIX 00pa3oBaTeNlbHBIX CTAHIAPTOR M IIoIy4aeMoil npodeccHn Wi
COCIHAILHOCTH ~ CpeIHEr0  IpO(ECCHOHANHLHOrO  O0pa3oBaHMA  (IIHCHMO JenapramenTa
FOCYJapCTBEHHOH MOIHTHKY B ciepe moAroTopku pabounx kanpor u JI10 Muno6paayku Poccru
oT 17.03.2015 Ne 06-259).

Conepxanne nporpaMME « MaTtemaTHka» HaMpaBIeHO HA JOCTHKEHHE CHEAYIOIINX NEenei:

- obecneueHne CHOPMHUPOBAHHOCTH NIPEACTARICHHH O CONMANBHEIX, KYIbTYPHEIX H HCTOPHYECKHX
(pAKTOpaX CTAHOBNEHHSI MATEMATHKH,

- obecneuenne COHOPMHPOBAHHOCTH JNOTHYECKOIO, AITOPUTMHYECKOTO K MATEMATHUECKOrO
MEIJIEHNS,;

- obecriedyeHUe CQPOPMHUPORAHHOCTH YMEHHI IPHMEHSTE IOIYYEHHBIE 3HAHUS IIPH  peileHUH
pasIHYHEIX 3a7au;

- O0ecHeYeHHe CPOPMHUPOBAHHOCTH MPEJACTABICHUN 0 MaTEMATHKE KAK HacTH OGIISUeIOBeUecKol
KyAbTYphl, YHHBCDCAILHOM S3bIKC HAayKH, IIO3BOJSIONIEM OIMCBIBATD M M3YYaTh pealTbHEIE
MPOLECCH H ABICHH.

B nmporpamMMy BKIIOUEHO CONEpxaHHE, HANPABIEHHOS HA (DOPMHPOBAHME Yy CTYICHTOB
KOMIIETEHIIMH, HeOOXOAUMEBIX A8 KauecTBenHoro ocsoerus [1IICC3 Ha Gaze 0CHOBHOTO OOIErO
00pa30BaHus ¢ NOMYYEHHEM CPEIHEro OOIIEro 0o0paloBaHus:,



OBIIAS XAPAKTEPHCTHKA YYEBHOH JUCITUILINHEI
111,01 MATEMATHKA

Matemaruka ABIAETCH  GyHNAMeHTaNbHOM ofineobpazoBaTenbHoil  AUCOHIDIMHON €O
CIOKHBHIMMCA  YCTOHYMBBIM  cOAepKaHMeM W oOmuMH  TpeOOBaHHAMH K  MOATOTOBKE
0D YJaKOIMUXCA.

B npodeccHoHanbHBIX 00pazoBaTeNbHBIX OpraHmsauusx, peamusyionmx IIIICC3 Ha Gase
CCHOBHOTC OOLIEr0 00pa30BAHHS, H3YHEHUE MATEMATHKH HUMEET CBOM OCOOEHHOCTH B 3aBHCHMOCTH
0T TIpOoPUIA TpohecCHOHANTBHOTO 00pa3OBaHM,

llpy oceoennn coemuanbHocTH CIIO ecrecTBeHHOrO nmpoduias  npodecCHOHAILHOTO
00pazoBaHMsl MaTeMaTHKa u3ydaercd Kkak 6azoBas yuyeOHAd [JUCHMIIIMHE, YYHTHIBAIOMIAs
crienMpUKy OCBAMBAEMOI] CHIEI[HANILHOCTH,

Ob1ye Neny H3yYeHns] MaTEMAaTUKU TPAIULIMOHHO PEATHIYIOTCH B YETHIPEX HANPABICHUIX;

1) o0mree nipeacraBneHme 00 HOSIX M METOAAX MATEMATHKH,

2} HHTCINEKTYRJIBHOE Pa3BUTHE,

3) oBIaZEHHE HEOOXOAUMBIMHE KOHKPETHBIMH 3HAHMAMH H YMEHHSIMU;

4) BOCIIUTATETRHOE BO3ICHCTBHE.

[Tpodmne3aius nenei MareMaTH4ecKoro o6pa3soBanmst OTPAKACTCA HA BEIOOPE NPHOPHTETOB
B OpraHM3aindd y4eOHOM JedATenbHOCTH ofydarommuxes. JIIg  TeXHHYECKOro tpoduis
HpodECCHOHAIBHOTO 0DOpa3oBaHus BRIOOpP Ieneil cMemaeTcs B MPArMaTHYECKOM HAIIPaBIeHHHY,
IPeTYCMATPABAQONIEM YCHIICHHE H PACIDHPEHHE IIPHUKIAZHOTO XapaxKTepa H3YUYCHHA MAaTeMaTHKH,
NPEUMYIIECTBEHHOH OpHEHTAIMY Ha AlTOPUTMHYECKHE CTHIL MO3HABATENBHOU IEITENBHOCTH.

M3yuense  MaTeMaTHKM  y4uThIBalOmeH  cmeuuduKy — OCBAaMBAaeMOM  CTYICHTAMH
cnenuansaocTH CIIO, obecnieunsaeres:;

- BEIOOPOM pPa3IUYHEIX NOIXOJOR K BRSASHHUIO OCHOBHBIX MTOHSTHIL

- (POPMHPOBAHKMEM CUCTEMBI YIEOHEIX 3amanuii, obecmeunBaonmx 3hQeKTHBHOE OCYINECTRICHHE
BBIOpaHHBIX ENIEBBIX YCTAHOBOK,

- oforaleH#eM CNEKTpa cTHieH y4cOHOM JeATeNsHOCTH 34 CYET COTNAacoBAHMA © BEIYIIHMU
ACATEIBHOCTHBIMA XapaKTePHCTHKaMH BRIOPAaHHOH CIeIHalEHOCTH.

[Ipodmnsras cocTaBniomas orpaxaercd B TpefOBaHUAX K TOATOTOBKE OOYHAIOUIMXCS B
JACTH:

- 0DImek CHCTEMEl 3HAHKUM! conepXareNbHble IPUMEPH HCIIOILI0BAHKUS MATEMATHUCCKHX HIed H
METOIORB B ITpodecCHOHIBHOH AeaTETEHOCTH,

- YMCHHH: pas/IMiic B YPOBHE TpeOOBaHUH K CIOKHOCTH MPUMEHIEMBIX aNTOpUTMOB;

- OPaKTHYCCKOTO HCTIONBL30RAHKS IPHOOPETCHHBIX 3HAHMH U YMEHUH: HHIUBHAYATLHOTO YIeBHOro
OILIT& B MOCTPOCHHUA MAaTEMaTHYCCKUX MOJENEH, BRITONIHEHUN UCCJICIOBATENBCKHX IIPOEKTOB.

Takum oOpasom, peanmusamus cojepiaHus yueOHOM JMCHMINIMHBL OPHCHTHPYET Ha
[NPAOPHTETHYIO POJIb NPOUESCCYAIBHRIX XAPaKTEepUCTHK ydeOHOH paboThl, 3aBHCAMAX OT npoduiIg
NpoPEecCHOHAIEHOrO  00pa3oBaHMA, [OJy4eHHA ONbITA HCIONB30BAHMS MATEMATHKH B
COAEPXKATENBHEIX H IPOPECCHOHAIBHO 3HAYMMBIX CHTYAIUAX [0 CPABHEHMIO C (OPMATLHO-
YPOBHEBEIMH PE3YJILTATHBHBIMH XapaKTEPUCTHKAMHE 00y IeHH.

Conepxanne y4eGHOR JUCIMIUIMHEI pa3paboTaHO B COOTBETCTBHH ¢ OCHOBHBIMH
COMAEPHATEIBHEIMY THHIAIMH 00YUESHHA MATEMATHKE:!

- anredpandeckas IMHAA, BRIIOYAOas CHCTEMATU3ANNIO CBEIEHHH 0 YHCIAX, H3YYCHHE HOBEX H
o0oDIIeHHe paHee M3Y4EHHBIX ONcpanuil (BO3BCACHHE B CTENEHb, H3BICUCHHE KOPHY,
JOTapUh)MHPOBAHHE, CHHYC, KOCHHYC, TAHIEHC, KOTAHTEHC H OOpaTHEIC K HHM); H3YUCHHE HOBBIX
BUAOB WYHCIOBEIX BBIDAXKEHMH M (POPMYJN;, COBEPLICHCTBORAHHE MPAKTHYCCKHX HABLEIKOB H
BLIYHCIIMTENEHCR KyNBTYPBL, PACHIMPEHHE H COBEPHICHCTBOBAHHE ajireCpanuecKoro ammapara,
cOPMHUPOBAHHOTO B OCHOBHOM INKONE, H €ro MPHMEHEHHE K PCINSHHUI0 MATEMATHYECKHX H
IPHKIAAHEIX 33741,

- TEOPETHKO-(YHKITMOHAILHAS JIMHKSA, BKIIOYAIOMAS CUCTEMATH3ANNIO 1 PACIINPEHHE CBEIEHIH O
GYHKUMAX, COBEPIICHCTBOBAHME IpaUyUecKHX YMEHHH, 3HAKOMCTBO ¢ OCHOBHEIMH HICSMH o



METOOAMH MAaTEeMAaTUYeCcKOI0 aHalu3a B 00BeME, MO3BOJMIOHIEM HCCHENOBATH IEMEHTAPHBIE
dyHrpy ¥ pemraTs IpOCTEMYe reOMeTpHYECKNE, PHINICCKHE U APYTHE NPHKIATHEIC 32134,

- IMHHA YPABHEHHH H HEPABEHCTB, OCHOBAHHAA HA NIOCTPOCHVH H HCCIEIOBAHUH MAaTeMaTHYECKHX
MOZEJICH, TepeceKaromadcs ¢ amedpandeckodl W TeopeTHKO-(YHKIUOHANLHON JHHHAMH H
BKIIOYAIOINAS PA3BUTHE M COBCPIICHCTBOBAHHE TEXHHKM alreOpamdeckux mpeobpasoBaHuit i
pELIEHNs YPaBHCHHH, HEPABEHCTB U CHCTEM; PopMHpOBaHNE CIIOCOOHOCTH CTPOHTE H HCCIIER0BATh
MPOCTERINUE MATEMATHYMECKUE MOJACTH MpH PeINeHHH NMPHKAATHBIX 3a7ad, 337a49 M3 CMEKHBIX #
CIIeLIMAJIbHBIX JUCIUTLIHE;

- FTEOMETPHUECKAS IHHHKS, BEJIFOYAIOIIAS HATTBIAHEIC IIPEICTaBICHAS O TPOCTPAHCTBEHHEIX QUIypax
U U3yUEHHE UX CBOMCTB, GOPMUPOBAHUE U PAZBHTHE NPOCTPAHCTBEHHOIO BOOOpAKeHHs, pa3BUTHE
crioco00B FeOMETPUYECKUX HM3MEPEHHH, KOOPAMHATHOTO M BEKTOPHOI'0 METOAOB JJIA PEITICHUS
MATEMATHYSCKUX U TIPHAKIIAHEIX 33144,

- CTOXAaCTHYECKAas JIHHUA, OCHOBAHHAA HA DA3BUTHH KOMOUHATOPHBIX YMEHHMN, IIpeACTAB/IEHHH O
BEPOSTHOCTHO-CTATHCTHYECKHX 3aKOHOMEPHOCTIX OKPYKAIOUIErQ MUpa.

Pazpene! (TeéMbl), BKIIOHUCHHBIE B COAepKaAHNAE YUeOHOH TUCIMILIHHEL, ABISHOTCE ODIHMUMY JIs
BceX npoduied npodeccHoHansHOro ofpazoBanud W Opd BceX 0OBpeMax yd4eOHOrO BpeMeHH
HE3ABUCHUMO OT TOI'Q, SBIAETCA JH  vueOHasd JHCHHIUIMHA <«MareMaTtuka» 0a30BOH umu
IpopHITBHOIM,

B npuMEpHBIX TEMATHYECCKRX IIaHaX NPOrpaMMEl YUeOHBIH MaTepual NpeACTaRIcH B PopMe
HEPERYIOLIEIOC  pa3BepTHIBAHUS  OCHOBHBIX COIEpIKaTelbHEIX JWHHE (anrebpanueckoi,
TEOPEeTHKO-QYHKIUOHANTBHOM, YpaBHEeHNUH U HEPaBSHCTR, IEOMETPHYECKOH, CTOXacTHYECKol), 9To
I03BOIACT THOKO MKCHONB30BATH HX PAaCHONIONKEHHE M B3aUMOCB3b, COCTABIATHL pabounii
KATeHAAPHHI IIaH, [IO-pasHOMY depenys ydyeOabie TeMul (I1aBEl yueOHUKa), YIHTEIBAd Mpodiin
npodeccronanbore ofpasopaHus, cnenu@uky ocBamBaemoit  npodeccun  CITO  wm
cnenpansHocTH  CIIO, royOuHy usydueHHdS MaTepuana, YpOBEHL ITOAIOTOBKH CTYIEHTOB IIO
PEAMETY.

N3yuenue obmecOpasoparensHoit yueOHOH aucuunnvubl «Maremaruka» 3aBepIHacTcs
NOABCHACHMEM HTOIOB B (DOPME 3K3aMEHA B paMKaX MPOMEXYTOYHOH ATTeCTAllHH CTYIAEHTOB B
npoltecce ocgoenus I1ICC3.

MECTO YYEBHOH JUCITHILIUHLI B YYEFHOM ILJIAHE
Yuefuas gucnunmwHa «MareMaTtrka» samasercs yueOHBIM - IIpeIMETOM 00A3aTeNBHOM
npeaMeTHOH obmacT «MareMartuka u uapopMmaTkay @I'OC cpearero obuiero o6pasopanusl.
B yzebmOoM mnane IIIICC3 yuebnas aucuunnmaa «MaremMaTnka» BXOJUT B ¢OCTAB ODIUMX
00u1e00pa3oBaTeNBHEIX YYCOHBIX AHCLHIIMH, GOPMUPYEMBIX H3 00M3aTeNbHBIX INPEAMETHEIX
obnacreit @I'OC cpennero obmero o0pazoBaHuA.

PE3YJBTATBI OCBOEHUA YUEBHOH JUCITAILIAHLI
OcBocHMe comepxaHus y4eOHOHW AmcuMmiaHHEl «MareMaTHkay oDecneuymBaeT JOCTHIKEHHE
CTYIEHTAMM CACNYIOINUX pPe3yAbTATOR:
JTHYHOCIHBIX
- COPMHPOBAHHOCTE IIPENCTABNEHUN O MATEMATHKE KaK YHUBEPCWILHOM H3BIKE HAYKU,
CpeACTBE MOJICTUPOBAHUS ABACHHH H IIPOLIECCOB, HAESX M METOIAX MATEMATHAKY,
- NOHUMAaHHE  3HAYMMOCTH  MareMaTHKd ANd  HAYYHO-TEXHHYECKOTO  IIporpeccd,
¢(hOPMHPOBAHHOCTE OTHOIICHMSA K MaTeMaTHKE KaK K JacTH OOLICUeIOBEYecKOH KYALTYPH Yepe3
3HAKOMCTBO C HCTOPUEH Pa3BUTHA MATEMATHKH, SBOMIOIHCH MaTeMaTHYeCKHX HJeH:;



- pa3BUTHE JOTHYECKOTO MRIMINICHHA, POCTPaHCTBEHHOIO BOOBPAKEHHS, ANMTOPUTMHICCKOH
KYJIETYPBI, KPHTUIHOCTH MEIIICHAA Ha YPOBHE, HeoBxoMIMOoM I 6yAymel podeccHOHATEHOR
NAeATENLHOCTH, I MPOAGIIKEHNA 0OpazoBaHms K caMo00pa3oBaHms;

- OBjAZeHME MATEMATHYCCKMMH 3HAHHAMHA H yMCHIIMH, He0OXONUMEBIME B TI0- BCEIHEBHOU
KWU3HM, JUId  OCBOEHHSA  CMEKHBIX eCTeCTREHHOHAYYHBIX  JUCUMINMH M ANCIHILIHH
mpodecCHOHATBHOTC KA, Amd  TIONyHdeHHA oOpasoBanus B 00NacTAX, He TpeOyIoImuX
yrayGIeHHOk MATEMATHYECKOHN NTOATrOTOBKH,

. roTOBHOCTH H crocoBHOCTE Kk 00pasoBaHmio, B TOM HHCIC caMo00pa30BaHKI0, HA
POTSDKEHHM BCEH HKH3HH; COSHATE/LHOE OTHOLIEHAE K HENPEPHIBHOMY 00pa30BAHMIO KaK yCIOBHIO
YCTICIIHOM npodeccHoHaNbLHON B 00mecTREHHOH AeaTeIbHOCTH,

- T[OTOBHOCTb H CHOCODHOCTE K CAMOCTOSTEILHOM TBOPUECKOH H OTBETCTBEHHOH
neqaTeIBHOCTH;

- FOTOBHOCTD K KONNEKTUBHOU paboTe, COTPYABHICCTBY €O CBEPCTHHKAMH B o0pa3oBaTeNbHOM,
o01eCTREHHO MOIC3HOH, yqeﬁﬂu-ﬂccne,uuﬂavzenbcmﬁ, [[PORKTHOM B APYTHUX BHRAAX neSTeNBEHOCTH,

- oTHOmMcHME K TpodheCCHOHAILHOH ACATCIBHOCTH Kak BO3MOJKHOCTH YUACTHSi B DPCIICHHH
THUHBIX, OOMECTBEHHEIX, MOCYAapCTBCHHEIX, 0B meHaHOHATLHEIX TPOOIeM;

MeMmanpeomentHbvLx:

. yMcHAE CaMOCTOSTEIBHO ONpeAeiaTs IieJH JeqaTeIBHOCTH M COCTaBIATh  IaHbl
NesSTeIBHOCTH;  CAMOCTOATENBHO  OCYIICCTBIALL, KOHTPOIUpOBaTh H  KOPPEKTHPOBATDH
HeqTellbHOCTD; HCIOIL30BATE BCE BO3MOXKHBIC PECYPUh] AT TOCTHXKEHUS IOCTaRICHHBIX nenei u
peanu3alliy IJIAHOB JEATE/IBHOCTH, BEIOUPATh YCNEIMHBIE CTPATETHH B pasjIMIHbIX CUTYaIUIX;

. YMEHHE TpPOXYKTUBHO oBmAThECd ¥ B3AMMOICHCTBOBATE B MPOLECCE COBMECTHOH
NeSTENBHOCTH, YIUTHIBATE MO3UIMH APYTHX YHACTHHKOR nestTeNbEOCTY, dh(EXTHBHO paspelmarh
KOHQIUAKTEL,

- BlIagcHHE HABHIKAMH [IO3HABATENRLHOM, yqeﬁﬂu-nccnenonmenbcmﬁ H NPOEKTHOH
NeSTeNLHOCTH, HAaBBIKAMY pa3pelicHHsA mpobieM; crocODHOCTE U FOTOBHOCTE K CaMOCTOATEIBHOMY
[IOMCKY METOJIOB PEICHN NPAKTUECKUX 3813, IPHMEHEHHIO Pa3THHHBIX METOMIOB ITO3HAHNA,

- TOTOBHOCTD H CIOCOOHOCTE K CaMOCTOATENBEHON HchnpmaanHHD—nﬂzHaﬂaTenLHuﬁ
NEATENLHOCTH, BKIIOuAs YMEHHE OPHEHTHPOBATHCA B PA3MUYHEIX HMCTOUHHKAX sHbOopMaLHH,
KPHTHHECKH OLEHMBATh M HHTCPIIPETHPOBATE pHGOPMALHMIO, TIONYYacMyr M3  pasTH{HBIX
HCTOUHHKOB;

. BNANIEHHE T3BIKOBHIMH CPEACTBAMHE: YMEHHC SCHO, JIOTMHHO 4 TOYHO W3I4raTh CBOK TOUKY
3pEHHS, HCILOTB30BATE AIEKBATHBIC A3BIKOBBIC CpencTBa;

- pascHUE HABBIKAMHY [O3HABATEIBHOMH pehIekcr Kak OCO3HAHKA COBEPINACMBIX neficTBHH U
MEICTHTENBHEX IPOIeccoB, HX PE3yNbTaToB H OCHOBAHUH, IPAHKI CBOEIO 3HAHHA M HC3HAHMA,
HOBBIX O3HABATENBLHEIX 387189 H CPEACTS INd WX AOCTHHKCHMIL,

- [[eJIeYCTPEMIEHHOCTE B NOHCKAx N NPHHATHH pelIeHHil, coobpasuTeNbHOCTh ¥ HHTYHINA,
PasBUTOCTh NPOCTPAHCTBEHHBIX npefcTaBNCHAH; CIOCOOHOCTH  BOCIPHHMMATL KpacoTy H
TapMOHHIO MHPA,;

npeoOMemmbIX:

- c(pOpMHUpPOBAHHOCTD npeICTABNCHAR 0 MaTEMaTHKe KaKk HacTh MHUPOBOH KYNETYPH H MECTC
MaTEMATHKHM B COBPEMEHHOH LHBHIM3ALINM, crocobax ONUCAHMA fBACHHH peallbHOTO MUpa Hd
MATEMATHYIECKOM A3BIKE;

- ¢(OpMHPOBAHHOCTE mpefcTaBleEMi 0 MaTeMaTUdeCKuX [OHATHAX Kak BRKHEHILHX
MATEMATHECCKAX MOJSNAX, NO3BOJAKIINX ONHCEBATE W H3YHAIb pa3HBIC NPONECCH H SBICHUS;
MOHMMAHHE BO3MOKHOCTH aKCHOMATHIECKOTO IMIOCTPOCHHA MATEMAaTHYECKHUX TCOPHIL;

. BrajeHHMe MEeTOJaMH AO0Ka3aTelbCTB M AnrOpMTMOB DCIICHHA, YMEHHE HMX MPHUMEHATS,
IpOBOAMTE AOKA3aTEIBHEIE PACCYKACHHA B XOC pelIeHns 3a4a4;

. prnasende CTAHAAPTHBIME OpHEMaMH  PEIICHHM PAKOHAILHEIX K HpPPalMOHANbHELX,
OKAZATEIBHEIX, CTEOEHHEIX, TPHTOHOMCTPHHECKHX ypaBHEHMI M HEPABCHCTB, HX CHCTEM;
CTIONL30BAHME TOTOBBIX KOMIIBIOTEPHBIX NPOIPaMM, B TOM HHCIC [UIH MOUCKA MYTU PEIIEHUR U
WILTFOCTPANME PelieHuUs ypapHeHHA B HEPABCHCTB,



- C()OPMHPOBAHHOCTE NPE/CTARNEHHH 00 OCHOBHEIX MOHATHSX MATEMATHICCKOTO aHANM3A H X
CBOHCTBAX, BIANCHHE YMEHHEM XApakTepHU30BaTh NOBEACHHE (YHKIHE, HCIOIB30OBAHNME
MONMYYCHHBIX 3HAHHH 151 OMMUMCAHYS H aHAIN3a PEATBHBIX 3aBHCHMOCTEH;

- BIAJICHUC OCHOBHEIMH IIOHATHAMHM O IUIOCKMX M HNPOCTPAHCTBEHHBIX TI'€OMETPHYIECKHX
(hurypax, MX OCHOBHBIX CBOMCTBax; c(OPMHPOBAHHOCTh YMEHHS pPACMO3HABATH I'EOMETPHUCCKHE
GUrypel Ha YEpTexax, MOZENAX H B pealbHOM MHPE; NpHMEHEHHe H3YUeHHBIX CBOMCTER
IEOMETPHICCKHX GUryp M POpMYJI Iis peLieHNs TeOMETPHIECKHX 33/aY U 3829 ¢ MPaKTUUCCKHAM
COACPXKAHUEM;

- CPOPMHPOBAHHOCTE NPEACTABICHHE O NpOLEccaX H ABICHUSX, MMEIOIIHX BEPOSTHOCTHEIH
XapakTep, CTATHCTHYSCKHX 3aKOHOMEPDHOCTAX B PCANBHOM MHPE, OCHOBHBIX ITOHATHAX
MEMEHTAPHOA TCOPHH BEPOATHOCTEH; YMEHHH HaXOAUTH ¥ OHEHHBATh BEPOATHOCTH HACTYIUICHHS
COOBITHA B IPOCTEHUIMX NPAKTHYECKHX CUTYalHUAX H OCHOBHBEIE XapaKTEPUCTHKH CIYIaifHBEIX
BeNIUMUH,

- BAAJCHWE HABEIKAMH HCIOJIB30BAHHSA TOTOBRIX KOMIIBIOTEPHBIX NPOrpaMM IIpH DPELICHHH
3ajad.



TEMATHYECKOE INTAHHPOBAHHE

IIpn pearmmzanuu coxepanns o00meodbpaszoBarebHON y9eOHON AHCIHIIIHHL! «MaTeMaTHKay
B npenenax ocsoennd [HICC3 na 6ase ocHoBHOTO 00mero obpasoBanusd ¢ NOMYYEHHEM CPEIHETO
obmero oOpa3soBaEus MaxcHMadbHas yducOHas marpyska oOOydYaIOIIMXCH COCTABISET. IO
cneupateHocTH CIIO: 09.02.07 «MudopMamHoHHBIE CHCTeMEI W nporpammupopamue; 18.02.09
«IlepepaboTka HedTn M raza», 21.02.03. «Coopyxenue B KCIUIyaTalusl razoHeTenpoBOIOB H
razoserexpasunnmy;  21.02.05.  «3eMenbHO-MMYILIECTBEHHEIE — oTHOmeHHs», 23.02.07
«lexnpyeckoe oOCHYyXMBAHME M DPEMOHT JBHUrarelci, CHCTEM H arperartoB asToOMOOMIEH»;
40.02.01. «IlpaBo u opranusanus conuanbHOTo obecnedeHusy, 40.02.02, «[IpaBooxpaHUTENbHAS
AeATENBHOCTEY - 204 yac. M3 Hux ayauTopHas (oba3arensHas) Harpy3ka o0 yuarinmMxes, BKII0YAd
IpaKTHIeCKHe 3aHATHR - 214 uyaca; BHeayaUTOpHAas caMOCTOSTENbHaAA padoTa cTyiAeHToB - 30
YACOB.

TeMaTHUeCKHHA 1AM

KoaudecTso gacos
KoanuyecTBO AyAATOPHLIX YacoB
No HauMeHoBAHMe Ten Makcumane- IpH 04HOI dopme 0GyaeHHd CamocTos-
Hasi TeAbHAR
HATPY3K4 padoTa
B T.4. —
BCErQ | JICKUHB | NpaKTHYeCKHX
JAHATHH
Breaenue 2 2 2
Palnen 1, Anrebpa 108 98 58 40 10
1.1 Pa3BuTHE MOHATHA O YHCHE 4
8 8 4 -
1.2 OCHOBB! TPHTIOHOMETPHUH 28 26 16 10 2
i.3 KopHy, cTenedn, 1 norapagmMer 29 8 10 8 4
1.4 @YHKIUH H TpaduKy 24 2 14 8 5
1.5 VpaBHEeHMS M HEPABEHCTBA 26 24 14 10 2
Pasnen 2. Havana g - 58 14 6
MATEMATHIECKOrG aHAJHIA
2.1 [locmenoBaTebHOCTH 24 77 18 4 5
2.2 [IpomsonHas 28 76 50 6 7
2.3 MepeoobpasHad U HATEPAN 96 24 20 4 )
Paznen 3. KomOunaropuka, 48 44 37 12 4
CTATHCTHKR H TEOPHA BEpOSITHOCTEH
3.1 KomOunatopuky 74 2 16 6 5
3.2 SNEMEHTEI TEOPHU BEPOATHOCTEH i 24 ) 16 6 2
MaTeMaTHYECKOH CTATHCTHK U
Pazgen 4. Feomerpns 98 88 64 24 10
4.1 KoopnuHaThl ¥ BEKTODbI 26 74 20 4 3
4.2 [IpAMBIe Y TUIOCKOCTH B MPOCTPAHCTEE 34 39 27 10 9
43 MHuGororpaHHiiku A XpyTIsic Tea 33 37 29 10 6
Hroro 264 214 214 90 34




COJEP)KAHUE YYEBHOU TUCHUILINHLI

BBEJIEHHE
MareMaTHka B HAVKE, TCXHUKE, OSKOHOMMKE, HWHQOPMAUHOHHBIX TEXHOJNOTHAX H
NpaKTHYecKo# gesrenbHocTH. llenmn H 3amauym  M3y4YeHHd MAaTEeMaTHKH IPH  OCBOCHUH
cnermpansEocTH CII0.
AJITEBPA
Pa3iepuTHE NOHATHSA 0 YHCJIE
[{ensie W panmonanpHble umcia. JledcrsuTenbHple 4ucna., [IpumbnmixeHHEIE BEIMHCICHHS.
KoMmnnekcHbIe YACHa.

OCHOBBI TPUTTOHOMETPHHA
OcHoBHbIE NOHATHSA

Panpannasg Mepa yrna. Bpamarensnoe gsuxkeHue. CHHYC, KOCHUHYC, TAHI€HC M KOTAHICHC
YICTIA.

OcHOBHBIE TPHIOHOMETPHUIESCKHE TOKIECTBA

GopMyITEL IpUBeASHUA. PopMyIH cnoxennsa. @opmynsl yapoeHHs POpMYyAE II0J0- BHHHOTO
yIJIA.

Ilpeobpazosannd NpocTeiiMUX TPHIOHOMETPHYECKHX BRIPAKCHUH

[IpeoOpazopanme CYMME! TPHTOHOMETpUYMECKUX (DYHKIUN B IIPOH3BEACHUE U NPOHIBECHHUA B
CYMMY. Buipaoicenue mpuzoHomMempuieckux QVHKYUH Yepe3 man2eHc nOTOGUHRO20 apeyMenma.

TpuronoMeTpu4uecKre YPABHCHHA U HEPABECHCTBA

[IpocTefimue TpUrOHOMETPHUYECKHE YpaBHEHMS. [lpocmeuuine mMpuzoHOMEMpUuecKue
HepageHCmad.

OO0paTHBIE TPHIOHOMETPpHYECKHME PyHKIHH, APKCUHYC, apKKOCUHYC, apKTaHT'eHC.

Hpaxkmunecrkue 3auamun.

Pammanneiii MeTON U3MEPEHUS YII0B BpallleHNs U CBA3b C I'PaAyCHOH MEpOH.

OcHOBHEIE  TPHTOHOMETPHYCCKHE  TOXKICCTBA, (OPMYABI  CIOXEHMA,  YIABOCHUSA,
npeodpazopaHie CYMMBI TPHMOHOMETPHUSCKHX (YHKITHI B IpoussefcHue, mnpeodpaszopaHue
IIPOU3BEACHU TPUTOHOMETPUUECKUX OyHKIUE B cyMMy. lIpocTeiiiiue TpUTOHOMETPUUECKHE
YPaBHCHHS ¥ HCPABCHCTRA.

OfpatrHble TPUrOHOMETPHYECKHE (DVHKIIHU: APKCHHYC, 8PKKOCUHYC, apKTAHIEHC,

KOPHH, CTEIIEHHA A TOT'APHDPMBI

Kopuu u crenmenn. KopHy HaTypanpHOM cTenmeHd W3 uucna ¥ uX csoifictBa. (CTeneHH ¢
palOHANBHBIMH TIOKA3aTeNAMM, HX CBOMCTBA, CTENeHU ¢ JACHCTBHTENBHBIMH I[IOK&3aTEIAMH.
Cgoticmed cmenenu ¢ OeUcCmeumelIbHbiM ROKa3amenem.

Jorapudm. Jlorapudm gauciaa. OcHoBHoOe JorapuMuuecKoe TOKACSCTBO. JIECSTUIHbIE U
HaTypanbHbie norapudmet. [Ipasuna neficreuii ¢ norapudmamu. Hepexoa K HOBOMY OCHOBaHUIO.

IIpeoOpazoBanue ajared0pamdecKkHXx BoipakeHnil. [IpeobpasoBanue panMOHANBHBIX,
HPPalMOHANEHEIX CTEIIEHHBIX, TOKA3ATENBHEIX H JIOTAPHIMUICCKUX BRIPAKEHUI.

Hpaxkmuueckue 3auAMuUA.

ApudMernueckue NCHCTBUA HAJl YKCIaMU, HAXOXKACHHE NMPUOIVKEHHEIX 3HAYEHUH BEJIMYUH
A norpemHocTedi  BeIMHCACHUN  (a0coMOTHON M OTHOCHTENBHOH), CPABHEHWE UHUCIOBEIX
BEIP2XKESHHH.

BrIHucIeHRe H CPABHECHUE KOpHEH. BRIIOMHEHME pacdyeTOB ¢ paadKaTaMHu.

Pemenue uppaliMoHANBHLIX YpaBHeHU, HaxoxaeHde 3HaUSHUM CTENeHeH ¢ PAallHOHANEHEIMH

nokaszaremamu, Cpasdenue cTeneHeHd. llpeoOpazoBaHHs BBIpaXKeHUI, CONEPXKAIHUX CTEHEHH.
Penrenne nmokasaTeILHEIX YPaBHECHUH.

Pemenue UpuKIaIHBIX 33044,



Haxoxnenne 3spaveHHil nmorapudma Mo MpOM3BONBHOMY OCHOBGHHIO. Ilepexof, oT ONHOTO
OCHOBaHMA K JApyroMy. DBrmwcnenue w cpaBHeHHMe norapugmon. Jlorapudmuposanue wu
IOTEHIIMPOBAHUE BRIPAKCHHH,

[TpubnuxxeHHBe BEMUCICHUS | PEIIEHUS IPUKNafHEIX 3a3ad.

PelteHue morapu)MHYECKIX YPABHCHUII,

OYHKIOUH, UX CBOYICTBA U IT'PA®HUKH

OysRUMH. O0nacTh onpeaeNcHAd M MHOXKECTBO 3HA4YCHHH; rpaduk QyHKLHH, IIOCTPOCHHUE
rpaukos GYHKIKH, 3a0aHHBIX PA3IMYHEIMY CIIOCO0AMU.

CeoiictBa  ¢yHxnmu. MOHOTOHHOCTL, YETHOCTh, HEYETHOCTH, OTPAHMYEHHOCTS,
IepHOJHYHOCTE, 1IpoMeKyTKM BO3pacTanms # yObIBaHMS, HAUOONLIICE ¥ HAUMEHBIIEE 3HAYCHUH,
TOYKH 3KCTpeMyMa. I'paduueckas untepnperanus, [IppMepsl GYHKUMOHATLHEIX 3aBHCHAMOCTEH B
pecalbHBIX IPOUCCCRX H SBICHUAX. ApH(pPMETHUecKde orepaiud Ha® ¢(yHrkmusMH. CHoxuasg
hysxuHd (koMnosuums). lonamue 0 nenpepuisHocmy QyHKYUN.

Obparusie pynxnun. Obracme onpederenus u obracmv 3Havenuit obpamnoi Qyrxyuu,
I paghur obpamuoi gynryuu.

CTeneHubIE, I0KA3ATEIbHbBIE, JIOrapH@MuiecKie H TPHTOHOMETPHYECKHUE (PYHKIIHH.
OOpaTHile TPHTOHOMETPHIECKHE PYHKIMH

OnpenencHus QpyHKIAMA, BX CBOHCTBA U rpa)HKH.

[Ipeobpasopanna rpaduxor. [lapanmensuwiii nepeHoC, CHMMETPHS OTHOCHTENBHO ocell
KOOP/YHAT U CHMMETPHA OTHOCHTENEHO HAYAIa KOOPAUHAT, CHMMETPUS OTHOCHTEILHO IIPAMOH ¥ =
X, PaCTSDKEHHE H CKATHE BJOJE OCEH KOOP/THHAT.

Hpaxkmuveckne 3anamuas.

[IpuMepsl 3aBMCHMOCTEH MeXKZY INEPEMECHHBIME B pealbHBIX NPONECcax H3 CMEXHEIX
pucunrH. Onpenenenue ¢yskuwi. IlocTpoenue u urenue rpaduxos byaxumi. YVceneaopanue
yukruy, CpolicTBa JHHEHHOH, KBagpaTHYHOH, KYCOYHO-TMHEHHON H ApoOHO- IHHeHHOM
dynkuuit. HempepoiBEbie u nepuogydeckue dyHkunn, CBoicTBa M rpaduxu cEHyca, KOCHHYyCA,
TaHreHca U xortanreHca. OOpaTtHble QyHKOHE ¥ uX rpaguxd. OOpaTHLIE TPHIOHOMETPUYCCKHE
tpyuxuws. ITpeoOpasosanns rpaduka pysxunu. apMoHuveckue Konebanus. IIpuKiTagHble 3a1at.
lIokazaTenbHEIe, TOrapUpMUIeCKre, TPUTOHOMETPHISCKHE YPABHEHMS H HEPABEHCTRA.

HAYAJIA MATEMATHYMECKOI'O AHAJIM3A

IHocnepopaTeasHocTH, CrocoOR 3a7anus ¥ CBONCTBA UYUCIOBBIX IOCTENOBATEILHOCTEIL.
[Tondtue o mpenesie mocneaoBaTenEHOCTH. CyINecTBOBaHNE IIpeena MOHOTOHHON OTpPaHHYEHHOIM
NOCNCAOBATENEHOCTH.  CyMMHDPOBAaHHE  MOCNENOBATeNbHOCTeH. bBeckoHeuno  yOnBaromas
reoMEeTpHYECKAs IIPOrPECCUA H €€ CyMMA.

Ilpoussopuan. Ilondarre o npouzBoaHOH (yHKUMM, €€ reoMeTpHUecKuit U (QHUIMYecKuii
CMBIC/L. YPaBHCHHC KacaTenbHOH K rpaduky ¢yHkuuu. [IpoM3BOAHEIE CyMMBI, Pa3HOCTH,
Npou3peAeHNs], YACTHEIC. [IpOM3BOJHEIC OCHOBHEIX 3NeMeHTapHBIX (yHkiul, [IpuMeHeHHe
POM3BOAHOH K HCCNENOBAHMIO (YHKUMH M nocTpoeHHio rpadukop. Ilponzsoanrie ofparroi
(OYHKIMN ¥ KOMITO3ZHIIHY (VHKITHH.

[lppMepEl MCHONL30BaHHA IMPOU3BOTHOM JNd HAXOKICHHS HAMIYYIDETO pElIeHHS B
NPUKIAAHEIX 3a7a4vaX. Bropad IpoM3BOaHas, e¢ reoMeTpHYecKHH H (PH3HUCCKHI CMEICI.
HaxoxmeHue CKOpOCTH g Ipoliecca, 3aJaHHoTo GopMYyITok B IpadHKoM.

Ilepsoobpasnan m marerpan. [lpuMeHcHIe OnpeneneHHOr0 HHTErpaia AN HAXOWKICHHS
IIOWAAN KPUBOJAHHEHHOHW Tpaneuuu. Popmyna Helotona—IJlefiGuuia. IIpuMepsl npAMeHeHHS
HHTErpana B (PU3HKe H TeOMEeTPHH,

IIpakmuyeckue 3auamua.

Hucnosas  mocineaoBaTelIBHOCTH, COOCOOBI €€ 3aJaHUS,  BBRNHCIICHHS  WIEHOR
nocnenopatensuocts. [lpemen nocnemopatensHocTH. BeckoHewHo y6miBaromas reoMeTpraecKas
NPOTPECCHA,
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IIpon3BoaHAsN: MEXAHUYECKUN U FrEOMETPHYECKHHN CMBICT IIPOH3BOIHOMN.

YpasHeHue KacarenbHoit B o0mem BHie. Ilpasriia W dopMynsl auddepeHIUpoBaHus,
TabMUNa NPOH3ABOJHEIX JNEMEHTapHEX ¢yukumi. HccnepoBanme @QVHKIHM ¢ TIOMOIOBIO
npouseogaoi. Haxoxaenne Hanbolbiero, HAUMCHBIICTO 3HAUCHHUS M SKCTPEMANBHBIX 3HAYESHHIH
PYHKIHH.

Huterpan u nepeooOpasHas. Teopema Hrrotoma—IJleiibumna, [IpuMeHenne mHTerpana K
BBYHCICHAK (PH3NYECKNX BEJHYHH H IJIOMAICH.

YPABHEHHWA H HEPABEHCTBA

YpaBHeHHs1 U cHCTeMbl YPaBHeHHH. PannoHatbHEIe, UPPAITAOHANBHEIE, TOKA3ATENbHRIC H
TPHTOHOMETPHYCCKHE YPARHEHMA H CHCTEME.

PaBHOCHNEHOCTH YpaBHEHAH, HEPABESHCTB, CUCTEM.

OcHOBHBIE TIpHEMBl HX pelleHHd (pazlIOkKeHHEe HA4 MHOXKUTESIH, BBEACHUE HOBBIX
HEH3BECTHERIX, MOJCTAHOBKA, rpauecKii METOI).

Hepagencrea. PamuonanbHele, HppalHOHANBHEIS, ITOKA3aTCIIbHEIE H TPHTOHOMETPHUSCKHE
HepaBeHCTBA. UCHOBHBIE IIPHEMEI UX PEIUCHHS.

Henoan3zoBanne cBoiictB # rpaduxo ¢$yHKUMH HOpH pelIeHHN YpaBHeHHH H
Hepaseners. Metoa wuntepBanor, Mzo0pakeHHe HA KOOpAMHATHOM IUTOCKOCTH MHOXECTBA
pEeIeHHH YPaBHEHUN H HEPaBCHCTB ¢ ABYMS IIEpeMEHHBIMHE H HX CHCTEM.

Ilpuxnagaeie 3a0a90

IlpuMeHeHHe MAaTEMATHYECKUX METONOB 1L PEIUCHNA COZEPKATENLHEIX 3a1aY H3 PA3TMYHELX
obyracTell HayKy H NMPaKTHKH.

HuTepniperaiiag pe3ynasTara, YUET PeUIbHBIX OrpaHHYeHH .

Hpaxkmuueckue 3auAmuA.

Kopan ypaBHeHHil. PaBHOCUILHOCTE ypaBHeHHH. [Ipeobpasopanue ypasHeHuil. OcHoBHBIE
UpHEME] pelieHud YypaBHeHuH. Pelmenue cucteM ypasaeHuil, MCnonp3oBaHHe CBOMCTE H IpaHKOB
GYHKUUEA s pelnenus ypaBHCHNHR W HEPABEeHCTB.

KOMBEHHATOPUKA, CTATUCTHKA U TEOPHUS BEPOATHOCTEH
JI€EMEHTEI KOMOHMHATOPHKH

OCHOBHBIE TIOHATHA KOMOMHaATOpUKY., 3agaye Ha IIOICYeT YHCIA pasMelleHHIL,
IEPECTAHOBOK, coueTaHul. Peinenue 3anad Ha nepebop sapuantoB. ®opmyna 6unoma Herortona.
CroiicTRa OMHOMHHANTBHBIX Ko3hduuHeHTOB. TpeyronsHuk ITackarns,

JJIeMeHThI TEOPHH BEPOATHOCTEIH

CobrITHE, BEPOATHOCTHL COOBITHS, CAMKEHHEe W YMHOXKeHMe BepostTHOocTeH. [lomarne o
HE3aBUCHMOCTH CoOBITU. JluckpeTHas ciydaiiHad BelWdHHA, 3aKOH e¢ pacupeacnexnsd. Yucnopnie
XapakTEPHCTHKHY JUCKPETHOH cliydafHol BeuudHel. [ JoHaTHE 0 3aK0He OOJIBIIHX YHCell.

JIEMEHTh! MATEMATHYECKOH CTATHCTHKH

[Ipeacrannenne naHHBIX (Tabnuminl, guarpaMMBbl, rpadHKH), eHEPANbHAN COBOKYIIHOCTE,
BEIOOpKA, cpenHee apudpmMeTHieckoe, Menuana. [Tomarne o 3agagax MaTeMaTHdecKoM CTATHCTHKMY,

Pemenue npakTryeckux 3aaa4 ¢ IPUMEHCHHEM BEPOSTHOCTHRIX METOAOB.

IHparmuueckue 3anamun,

- Hcropus pasBHTHI KOMOMHATOPDHKH, TEOPHH BEPOATHOCTEH M CTATHCTHKH H MX pONb B
pasTHuHBEIX cdepax uCTOBeUeCKOH Xu3HeaesTenesHoCTH. IlpaBuna xomOuuHaropuku. Peme- Hue
KOMOMHATOpPHEIX 3amad, PasmemeHms, COYeTaHWA H TIepecTaHOBKM. bumoM HeworoHa u
TpevronbHHK [Iackang. IIpukmanubie 3a1auu.

Kraccudeckoe OINpeleneHHe BEpPOSTHOCTH, CBOJMCTBA BeposSTHOCTEH, Teopema O CyMMe
BepoaTHOCTeH. Brunenenue BepogrHocTed. Ilpuxnagueie 3anaum. [IpenacraBieHue YHCIO- BBEIX
DaHHBIX. | IpHKIagHEIe 3a0a4H.
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I'EOMETPHUSA
IIpsiMble H HUIOCKOCTH B IIPOCTPAHCTBE

BzanMHOE pacnosokeHHe IBYX NpAMBIX B IIpocrpancTBe. [lapainienbHOCTE TpAMOH H
nockocTr.  llapaniensHOCTE MNROCKOCTEH. [IepHeHABKYNSpPHOCTE HPAMOH H  ILUIOCKOCTH.
Ilepnengukynsap U HaKJIOHHAS. YTON MEXIy INpaMOH M ITOCKOCTRI. JIByrpaHBEIL yron. Yron
MEXAY INIOCKOCTAMHE. [lepneunukyaspHOCTS ABYX INIOCKOCTEH.

['eoMeTpuueckue npeobpa3oBaHNs NPOCTPAHCTBA: [APATMNEABHLIH NEPEHOC, CUMMETPHS
OTHOCHTEIBHO TIJIOCKOCTH.

[lapannensHoe npoextuposanue. llnomajgs oproroHansHo#t npoexnuu. M3obpaxeHue
IPOCTPAHCTBEHHBIX JHTYP.

MHororpaHHHKH

Bepmnnel, pebpa, rpaHd MHOrorpaHHuka. PasBeprka. MHororpansbie yribl. BEITyKinie
MHOTorpansuky. Teopema Jitnepa.

[IpiaMa. [IpsAaMan 1 HaknoHHAA opu3Ma. [IpapuapHas npusMa. Ilapannenenanen. Kyb.

[Tupamusa. [IpasunsHas nupaMuaa. Yceuennas nupamMuja. Tetpazap.

CrmMeTpuH B Ky0e, B lTapauieleInuede, B IPH3ME H IHpaMHAIE.

Ceueniis Ky0a, IIpH3MEl 1 NHPAMHIEL

[Ipeacrasnenne 0 NpaBHJIBHBIX MHOTOIpaHHHKaX (TeTpajdape, KyDe, OKTaslpe, AoAeKadape H
HKOCAape).

TeJia 1 MOBEPXHOCTH BpallleHAS

Humueap B KOHYC. YCedeHHBIM KoOHYC., (OCHOBaHHe, BBICOTA, OOKOBas NOBEPXHOCTH,
oOpasyiomas, paseepTka. OCeBEIe CEUCHUA U CeUCHMA, NAPANIEIBHBIE OCHOBAHHID.

Illap u chepa, Bx cegeans. KacarensHas IIOCKOCTE K cdepe.

H3mepenus B reoMeTpHu

ObrveM U ero usmeperue, MuTerpanpyas thopMmyna odpeMa.

DopMynsl 00seMa KyDa, IPAMOYTOIBLHOTO Napaie/Ienuie/a, npu3Mel, MTHIHEApPa. PopMynnt
o0BeMa MIHpAMUIEL U KOHyca. (POpMYIIEI IIOIIAAN MTOBSPXHOCTEH LMIHHApa U KOoHyca. QopMYyIIE]
obneMa 1iapa ¥ mnomaiu chepol.

[Tomobue Ten. OTHOMEeHH IToUIaAcH nosepxuocTed 1 06beMOB NOAOOHBIX TEN,

KoopaHHATEI 1 BEKTOPBI

[Ipsmoyronenas (AexkapToRa) cCUCTEMA KOOPAMHAT B npocrpaucree. PopMyna pacCTOAHHA
MEXy IBYMS TOYKaMH. Y paBHEHUA Chephl, INIOCKOCTH 1 NIPSAMOIA.

Bektopel. Moaynn BexkTopa. PaBencTtBo BekTopoB. (CH0KEHHE RBEKTOPOB. Y MHOQXKECHHE
BEKTOpa Ha uucno., PazjiokeHue BEKTOpa MO HaAIMpaBIEHHAM. YTOM MEKAY ABYMA BEKTOPAMIL.
[Ipoexnuda BekTopa Ha ock. KooparHaTe! BekTOpa. CKANAPHOE IPOH3BEISHHE BEKTOPOB.

Hcnone3oBanre KOOpPAUMHAT H BEKTOPOB NpH pEINECHUM MATEMATHUECKHX H HPHKIAHEBIX
3axas.

Ipakmuyeckue 3aHAMUR

[Ipp3naky B3aUMHOIO PpACHONOXKEHHA MNOpPSIMBIX. YTOI MEXAY NpsMbIMH, DB3auMHoe
pacmoNoKCHUE IIPAMBIX U INOCKOCTEN. [lepeEauKyiap ¥ HaKIIOHHAS K ILIOCKOCTH, YTOJI MEAHY
MpsAMOW ¥ IUIOCKOCTEIO. TEOpeMBI O B3aUMHOM PacloIOKEHHH MPAMON B IJIOCKOCTH. TeopeMa ¢
TPEX NEePHeHIUKYIapaXx.

[Ipu3Haky ¥ ¢BOHCTRA HapallebHEIX d MEPIEeHTHKY PHBIX IIIIOCKOCTSH.

PaccTosHHE OT TOYKH [0 IUIOCKOCTH, OT NOPAMOH J0 IUIOCKOCTH, PACCTOSHHUE MEXTY
INOCKOCTAME, MEXKAY CKPEIIUBAIOIMHMHACA IIPAMBIMH, MEXIY IIPOM3BOJBHBIMH (HIYpaMd B
IpOCTPAHCTBE.

[TapannensHoe NpoeKTHpPOBaHHE U €ro cnoiicrea. TeopemMa O TNOIHATM OPTOTOHANBHOMH
IIPOEKITHE MHOT'OYT'OJIBHHKA. B3aMMHOE pacoIoREHHE MPOCTPAHCTBEHHBIX DUTYP.

12



Pasmmaaple  BHOBI  MHOTOTpaHEWKOB. Mix  m300pawcHus., CeyeHus, pa3BepTKH
MHOrorpasHukoB. [Inomans norepxuoctH. Buael cuMMeTpuii B mpoctpaHcTBe. CUMMETpHA Tel
BpallleHHA ¥ MHOTOrpaHHUKOB. BErMmcreHue nnomaaci u 00neMoB.

Bextoprl JleficTeug ¢ BeKTopaMu. JdekapToBa cucTeMa KOOPMHAT B IPOCTPAHCTBE,

YpaBHeHHE OKPYKHOCTH, chepsl, mmocKocTH. Paccrogane Mexpy Toukamu. JlelcTBHA C
BEKTOpaMH, 3aZaHHbIMH KoopAHHaTaMH. CKanspHOe IPOM3BEACHHAE BEKTOPOB. BekTopHOE
YpaBHEHUE [IpIMOH M IUIOCKOCTH, Hcrmonp3opanHe BEKTOPOR IpH JAOKA3aTelbCTBE TEOPEM
CTEPCOMETPHH.

JAns BHEAYAUTOPHBIX 3aHATHH CTYACHTAM HapaAy ¢ PCINCHWEM 33784 U BBHIIIOIHEHUS
IIpaKTHIeCKMX 3aJaHui MOKHO NPeMIOKUATE TEMEBI HCCIeIOBATENLCKHX H pedpepaTUBHEIX paboT, B
KOTOPBIX BMECTO CEpHil OTAENTBHEIX MEIKHUX 3a/[a9 H YNPAKHCHUHI NPSHaralOTes CIOKETHHIE
3aJaHng, Tpedylolne OMATEABHOI paboTE B paMKaxX OFHOM MaTeMaTHYeCKON CHTYAIIMH. OTH TEMBbI

MO'YT OBITE KaK UHIUBHAOAYVAIIbHEIMH  3dJJaHHAMH, TdK H T'PYIIIOBBIMH @ HJId COBMECTHOIO
BEINMOIOCHHA HCCACIOBAHHA.

Hpumeprsie memot pehepamoe (0oxnados), HcCTe008aGMENRBCKILX NPOEKNOE
Henpeptisaiie gpodu.

[IpuMeHenne ClI0XKHBIX POLIEHTOR B 3KOHOMHUUECKIX PACYETaX.
ITapannensaoe TpOSKTHPOBAHHE.

Cpeauue 3HaUEHUS M WX TPUMEHEHHE B CTATHCTHKE.
BekTopHoe 3a/1aH1€ MPIMBIX U IUTOCKOCTEH B IPOCTPAHCTRE.
CroskeHne rapMOHHYIECKHX Konebanuii,

["paduueckoe pelieHNe ypaBHEHHI H HEPABeHCTB.
IIpaBriaBHBIE U TORYTIPABHILHEIC MHOTOI'PaHHHKH.
KoHHYeCKHE CeUeHHUA H UX NMIPAMCHEHKHE B TEXHHKE.

10 [onsrtre auddepednuana 1 ero NpUIoXeHHs.

11. CxemMb! IOBTOPHEIX HCIILITaHUM bepay .

12. Hccnegopanue ypaBHEeHHNA U HEPABEHCTR ¢ IAPAMETPOM.

-+

-

el Rl S
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XAPAKTEPHCTHKA OCHOBHBIX BUIOB YUEBHOU JEATEJILHOCTH

CTYAEHTOB

Coaepxanue o0yueHun

XapaxTepHCTHKA OCHOBHBIX BHAOB JEATENBHROCTH CTYAEHTOR (Ha YpoBHE
yaeORLIX ACHCTBHN)

Bregenne

O3xakoMJIeHHEe ¢ PONBI0 MATEMATWKH B Hayke, TeXHMKE, 3JKOHOMHKE,
HH)OPMAOHOHHBEIX  TEXHOIOCHAX W TNPAKTHHeCKoM — NeaTenbHOCTH.
OsHakoMNEHHE ¢ LENIMH H 3anayvaMy H3yUeHNS MaTeMaTHKH [pH OCROEHHH
npodeccuii CI1O 1 eneupansyocTed CI1O

AJITEBPA

PaspyrTde NOHATEA 0 YHTIE

Beinonunedue apupmesnueckdx JeHCTBHI Han aMc/IaMK, COdYeTad YCTHBIE M
NMUCLMeHHsle MpdeMbl. HaxoxaeHne npudfifKeHHBEIX 3HAUCHNE BEAHYHMH U
norpeimHocTell BErUMCneHuit {@0COMOTHOH H OTHOCHTENbHOH), CPaBHEHHE
YHCNOBRIX BhipakeHud. Haxoxnerme owwbok B npecldpazoBaHNAX M
BbIMHCHCHHAX (OTHOCHTCA KO BCEM IIYHKTAM NPOIrpaMMEl)

KopHu, crenenn, sorapugMel

(O3HakoMRedHe ¢ NOHATHEM KOpHA N-# C¢TeneHH, CBOMCTRAMH paXHKAN0B H
NpaBUaMH cpaBHeHWA kopHER. PopmynuposaHde OINpeXeneHHd KOPHA H
ceolicTa kopHell. BeraucneHne v CpaBHEHHE KOpHER, BRIMOIHEHHE MPHKHMIKH
jHageHuA KopHA. IIpeobpa’oBaHue UYWCROBEIX H OYKBEHHBIX BBIPaMKEHUH,
COASPKAMNX PaJuKaibi. BeInoMHeHHe pacdeToB Mo QOpMyNaM, COASPHKAIIHM
pPaguKaibl, OCYLISCTBIAA HEeOOXCAMMbBIE MOACTAHOBKH H Npeodpa3zoBaHuA.
OnpenencHUE pPaBHOCHIIBHOCTH BeIpaxeHwil ¢ panukanaMi.  PenieHue
HppaUMOHAARHEIX ypaBHeHMIl. (OIHakOMAEHWE ¢ TOHATHEM CTEOEHH C
OefCTBHTENBRHBIM IMOKazaTeaeMm. Haxoxiaenre 3HAUeHHN CTEMeHH, HCOOIb3YA
HOpd HEOOXOOUMOCTH HHCTPYMEHTANbHbIE CPEeACTRA. 3anHCHBAKNE KOpHA n-H
CTENEHH B BHOe CTeneHW ¢ ApoldHBRIM nokazateneM M HAobOpoT.
QopMyNHpOBAHHE  CBOICTB  CTeneHed.  BrUHCIEHHE  CTENEHEH ¢
pPaLUHOHANBHbIM ROKA3ATE/IEM, BLIMOMHEHNE TMPHKAAKH 3IHAYEHHA CTCICHH,
cpaBHeHue crencHeid. [Tpeofpazopanye TUCAOBEIX H GYKBEHHBIX BBIPAKCHHI,
COOCpIKAIUMX CTEMCHW, [PpUMeHts CBOoMcTea. PellleHHEe DOKa3aTelbHBIX
ypaBHEHHH, (O3HAKOMIIEHHWE C TpPHMEHEHMEM KOPHEH H CTENEHeid npH
BLIYHCTEHHH CPeaHNX, XENEHHU OTPE3Kd B «30J0TOM CeucHHMH». Pelnenue
OPHUKAAAHBIX 3a7a4 HA CTCXKHEIE MPOHEHTHI

Ilpeobpazoeanue
anrefpanueckHx BuIpaskesni

BriroJiHeHne npeodpazoBaniil BRIpaKEHHH, NpuMeHEHHE QOpMYyIl, CBA3AHHBIX
CO CBOMCTBaMH cTencnel u norapudmos. Onpenenedne oGIacTy JORYCTHMbBIX
3HAYEeHHIT JNOrapHQMHUECKOro BbipakeHus. Pemenne norapupMuYecKux
YpaBHEHHH

OCHOBBI TPMT'OHOMETFPHH

OcHOBHBIE TOBATHA

V3ydeHde pagHaHHOro METoAd HM3IMEPEHMA YIJIOBR BPAllEHWA W UX CBA3H ¢
rpaiycHol Mepoll. MioOpaxerue Yraoe BpalWeHHA HA OKPYKHOCTH,
COOTHECEHHE BEIUYMHLl YIAa € €ero pacnoioxeHueMm., DopMyIHpOBaHHE
OTIpeAeNeHHH TPHTOHOMETPHYCCKUX PYHKUWA 451 YIIO8 NOBOPOTA H OCTPRIX
YIJIOB [IPSMOYTOJIBHOFO TPEYroNbHHKA H 00BACHEHHE HX B3AHMOCBA3H

{cHOBHLIE
TPUTOHOMETPHYECKHE
TOMIECTBA

[IlppMeHcHHE OCHOBHBIX TPHUTOHOMETPHUYECKHMX TOWKNECTE A BRIMHCICHHA
3HAYEHUH TPHUrOHOMETPHUYSCKHUX PYHKONN 0 OOHOH M3 HIX

Ilpeobpasosasius NpocTelNX
TPHrOHOMETPHYECKHX
BBIpaKEHHH

Msyvenve oOCHOBHLIX (GOPMYN TPHTOHOMETPHH: (IOPMYNBI  CHOMECHUA,
YABOEHWS, Mnpeodpa3opauna CyMMBI TPHTOHOMETpU4eCcKHX GyHKUuE B
IpOMIBEACHUE M TNPOH3BEJEHHA B CYMMY H TNIpUMEHEHHE NPH BHIMHCISHHH
JHAYEHMS  TPMIOHOMSTPHMECKOTO  BHIpAXKEHWS W YIPOIEHMHA  ETO.
O3HAKOMIEHHE CO CROMCTBAMM CHMMETPHH TOYEK HA eJWHHYROH OKPYXKHOCTH
U NpHUMeHEeHHE HX AN8 BLIBOAA (hOPMYIT IPHBEAEHHA

[lpocreiinie
TPHTOHOMETPHYCCKHE
YPABHEHNA H HEPABEHCTRA

Pemenue 0o ¢opmynaMm U TPUCOHOMETPHYECKOMY KpPYIYy MPOCTEHINHX
TPHIOHOMETPUUECKHUX ypaBHeHMH. TIpuMeHeHue OOLIMX METOJOB pPELICHHA
ypaBHeHWH (NMpuBedeHHe K NUHENHOMY, KRaAPATHOMY, METO] Pa3IOAKCHHA HA
MHOMKHTE/H, 3aMEeHbl [epeMEHHON) MpH penleHHH TPHMOROMETPHYECKHX
ypaBHeHull, Ymenue OTMETATE Ha  KpPyre  pelUCHHA  NPOCTEHLIHX
TPUTFOHOMETPUHECKHX HEPABCHCTB

APKCHHYC, APKKOCHHYC,
APKTAHTEHC UHC/IA

()3HAKOMJIEHHE ¢ MMOHATHEM O0PAaTEBIX TPUMOHOMETPUUECKRX (yHKLHI.
HiyaeHne onpeneneHW apKCHHYCA, dpKKOCHHYCdA, apKTAHIEHCA YHCAA,
(QOpMYIHpPOBAHHE HX, H300PAKECHHE HA SINHUMHON OKPYXHOCTH, NPUMEHEHKE
OpY PeleHHH YPAaBHEHHH
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DYHKLHH, UX CBOUCTBA 1 TPAOUKH

PDyukuin. [lonarHe o
HENPEPBIBHOCTH (PYHKIHH

O3HakoMJIEHHE € MOHATHEM MEPEMEHHOM, NPHMEpaMH 3aBUCHMOCTEH MEXZY
nepeMeHHBIMH,  O3HaKOMIEHHE € NOHATHEM rpadnka, Onpeacierue
NPHHAANEGKHOCTH TOYkH rpaduxy OCyakunw. Onpegenénne no HopMmyne
NpocTeHIEli 3AaBHCUMOCTH, BUAA ¢¢ rpadiuixa. Bupamenue no dpopmyne ogHoH
NepeMennoi uepes gpyrue. (O3HAKOMICHHME ¢ ONMpeleleHUEM (PyHKUHRH,
dopmynupoBanHue ero. Haxoxpedue ofnactu onpeseneHna @ obnactu
IHA4eHWA PYHKUOMM

CpoiicTBa PYHKUHH.
padmuecxkans uuTEpnpeTaLnA.
Mpsmepbl PyHKUMOHANLHBIX
3ARHCHMOCTEH B peajIbHBIX
npoleccax H RBJIEHHAX

O3HakoMieHHe ¢ MpUMepaMi QYHKIIHQHATRHLIX 3aBHCHMOCTEH B pealbHBIX
NpOLECCaX K3 CMEKHBIX AIUCUMILIMH. (O3HAKOMIEHHE ¢ JoXasaTeNbHbIMH
PacCyKOSHUAMH HEKOTOPHIX CBOHCTB NHHEHHON B KBaapaTU4HOH (yHKUMH,
poREAEHHE HCCASIOBAHMA NHeRAHOH, KycouHo-nuHelinol, ApobHo-TuHeliHoM
W KBajpatHuHOR QyHkiLni, mocTpoeHre wx rpaduros. [MocTpoeHue H YTeHue
rpaguror yaxuui. Uccreaopande iyHEKUMH. COCTaBIEHHE BUAOB (QYHKIIHH
no [JaHHOMY VCHOBHIO, PeEINeHWEe 33039 Ha 3KCTpeMyM. DBroinonneHwe
npeodpalosaquit rpaduxa GyHKUWK

O6patHbie QYHKIHA

Maydenue nouatHs obparHoll QyHKUMH, OMpeaencHHe BUAA U No- CTPOSHHE
rpatuka obpatHOH ¢GyHKUMH, HaXoxAeHue ee O0NACTH ONpeAeNeHHs U
obnactd 3HadeHAN. [IpHWMeHeHHe CROMCTRE QYHKIMH NpH HCCTEAOBAHHW
YPaBHEHHIl M pemIcHHH 3a/ad Ha 3KCTpeMyM. O3IHAKOMIIEHWE C TNOHATHEM
CIIOKHOH (PYHKITHH

CTeneHHbIe, NOKAIATE/LHEIE,
JorapHPpMHYECKHE H
TPHIOHOMETPHYECKHE
¢pynxuun. OdpaTHbie
TPHIOHOMETPHYECKHE

¢yHKUHH

Beiyncnenne 3Hauenwii ¢yHKUMH N0 3HAYECHMIO apryMeHTa. OrpeaeneHue
NONROKEHHA TOUKM Ha TrpaPuke no €€ XOoopAWHaTtaM ©W  Hao0opoT.
HcnmonbloBaHue CBOHCTB yHKUMA AN CpABHEHMSA 3HAYEHMIE cTencHed W
norapugmos. [loctpoenne rpaMKOB CTENEHHBIX W JOTAPHMIYECKHX
dOyHkUHHA. Pelienwe moKasarelbHBIX W JOrapM{pMUYECKHX YpaBHEHHE U
HEPABEHCTE MO HIBECTHBIM AIrCpUTMaM. (O3HAKOMIIEHME ¢ IIOHATHEM
HeMPEPLIBHOH NMEpHOIKIecKOi PyHKUMH, (POPMYIHPOBAHKE CBOICTB CHHYCA K
KOCHUHYCA, NOCTPOEHHE KX rpadgpukos. (O3HAKOMIEHHE C TIOHATHEM
rapMOHHYECKUX KojeGanuii M NpUMEpaMH TapMOHWYeCKWX KomneOaHuil mna
OMMCAHWA NPOLECCOB B JH3UKE H APYTUX 00MACTAX 3HAHMA. (J3HAKOMACHHUE C
TMOHATHEM PaspbiBHOR NEPpHOIMYSCKOE QyHKUHN, POPMYNHPOBAHHE CBOICTB
TAHTEHCA H KOTAHIeHCa, NOCTpOeHHe ux rpadukos. [lpuMeneHHe CBOKCTB
(QYHKIHHA 10 cpaBHeHUA 3HAYEHUH TPUTOHOMETPHUSCKHX (DYHKUMWH, PeILeHMA
TPHrOHOMeTpUuecKiX  ypaBHeHuwil. [loctpoenve rpadukor  00paTHBIX
TPHIOHOMETPUYECKHX (PYHKUMII H omnpeleneHUe Mo TpagukaM WX ¢BOHCTS,
BrinonneHue npeobpa3opaHus rpapukoB

HAYAJA MATEMATHYECKOI'O AHAJIU3A

[TocnenoBATENEHGCTH

(3HaKOMIEHHe C NOHATHEM YHCIOBOH MOCICIOBATENBLHOCTH, CrocofaMu ee
33/IaHAA, BHIYHCJACHUAMM €€ vaeHoB. O3HaKOMICHHE C TOHATHEM IpENiena
nocnenoBaTenbHOCTH. O3HAKOMIICHHE C BRIYHCICHHEM CYMMB! 0€CKOHEUHOTO
YACIOBOIO piid HA MPHUMEPE BhIYHCASHHA CyMMBbl OeckOHeuHO yOEiBaomieH
reoMETPEIECKOH IporpeccHi. PelUeHHWe 3aiav Ha TipUMeHeHHe (OpMYIbl
CyMMBI GeckoHeuHo yOpiBaioiuel reoMeTpiecKoi nporpeccHu

HPDH JBOAHAH H €€
NPpHMEHEHHAE

(O3HakoMIEeHME ¢ MOHATHEM NPOM3BOAHOH. W3yueHHe H (QOpMYNTHPOBAHHE €€
MEXAHHYECKOT0 M TeOMETPMYECKOTO  CMbICHR, H3YUEHHE  AITOPHTMA
BLIMHCIICHHA NPOM3BOIHON HA IPH- MEPE BHYHCIERHA MTHOBEHHOH CKOPOCTH
M yrnosoro kos(upuirMeHTa KacaTefNbHON. CocTaBleHue  YpaBHeHMN
KacaTeJsHoH B o0wem Buae. YcBoeHHE nNpaRAn  AM(upepeHIHMpOBaHMA,
TAa0MKULEL  OPOM3BOOHBIX  DJIEMEHTAPHBIX  (QYHKIWK, [pPHMEHEeHHEe AJif
Audupepenupposanus  $yHKWN, COCTABNEHHA YPAaBHCHHA KacaTemhbHOM,
M3iyderne TeopeM O ¢BA3M CBOHCTE DYAKLMK M Mpou3BOAHOHR, POpMYIHPOBKA
nx. [lpoBedeHHe ¢ TOMOLILI) MPOM3BOAHONH HcCIeaoBaHWA (yYHKIMH, 34-
JaHAOH (qopMyNol. YceTaHOB/IGHRE CBA3M CBOHCTB QYHKUMH M TPOH3BOMHOH
no Hx rpajuram. [IpuMeHeHHE NPOH3BOAHONA ANd peLIeHHS 3agad Ha
HaxoxJeHHe Haudohsllero, HAMMEHBIUETO 3HAYEHMA M HA HAXOKICHHE
IKCTpEMYMA

IleperoobpasHas M RETErpas

OaHakoMneHye ¢ NOHATHEM HHTeTpana U meppoodpasHofi. HayueHks mpanuna
BRIYHCIIEHUA TepBooOpaszHod W TeopeMbl Hbiorona— Jleiibnuna., Pewnenue
3aJa4Y Ha CBA3L  NeppoodpasHol W €€  OpOM3BONHOH, BBIUHUCICHHES
nepsoo0pa3dHoi AnA navuol ¢yHkuud. PemeHwe 3asay Ha TpUMCHEHHE
MHTEIPAIA JUIS BITRCIEHKR PUIHUECKHX RENTHYHH M L10Wamei
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YPABHEHHA W HEPABEHCTBA

YpaBHEeHUR M CHCTEMbI
ypasseHuili Hepageucrea U
CHCTEMbI HEPABCHCTB ¢ ABYMHA
nepeMeHHbIMH

(O3HAaKOMNEHHE € MNpOCTSHIIHMM CBEABHUAMH O KODHAX anrebpandeckux
ypPaBHEHWI, NOHATHAMH HCCIENOBAHHA YpaBHeHWR W CHCTEM YPaRHeHHH.
UsyueHre TeopHH PABHOCHALHOCTY YPaBHEHUE U ee IIpUMeHeH A, IloBTOpCHHE
3aNUCH PEUICHHA CTAHAAPTHRIX YpPaBHEHUN, TIpUEMOB mpeodpazoBaHms
ypaBHEHHH an% CBEleHHs K CTaHJapTHOMY YpaBHeHmio. Peuiense
PAlMOHAJILHBIX, WPPAlMOHANBHBIX, IOKAIATENbHbLIX U TPHTOHOMETPHYECKHX
ypaBHEHUH M cucTeM. Mcnone3oBaHue CBOHCTE W IpamkoB QyHKIMHA 114
pelleHHd vypaBHeHuH. [loBTOpeHHE OCHOBHBIX MPUEMOB PEIICHHA CHCTEM.
PemieHUE YpapHeHHl C HOpUMEHEHHEM BCEX TMNPHeMOB {palnoMeHMi Ha
MHOJKHTENY, BBEJGHHS HOBbIX HEH3BECTHBIX, NOACTAHOBKH, IpadHuecKoro
MeTomna). Pellledue cucTeM ypaBHEHHI € MpUMEHEeHHEM paaHYHbIX CocoGoB.
Osnaxomnenve ¢ o0mMMH BONPOCAMU PEIIEHHSA HEPABCHCTB K MCTOJL30OBAHHE
cBoiicTe W rpadukoB (yHKIME DNpH PeleHUH HepaBeHCTR. PemieHue
HEPABeHCTB M CHCTEM HEPABEHCTB € NPMMEHEHHEM pa3HuHbiX cTocODCE.
[TpuMeHeHHE MATEMATHYECKHX METOA0B AN PEMICHHA COASKATeNbHEIX 3a1aY
W3 pasnUMHBIX O0aacTedt HaykKH H NMpakTHKA. MHTEpIpeTHpOBAHHE PE3yNbTaTOR
C YIETOM PeasibHbIX OTpaHHUEHHH

INEMEHTBI KOMBNHATOPUKHK, TEOPWU BEPOATHOCTEN U CTATUCTHKH

OCHOBHLIS MOHATHS
KOMODHHATOPHKH

Hsyuenue nmnpaswia koMOMHATODHKM M MpWMEHCHHE T@PH PEIICHHR
KOMOMHATOPHBLIX 3azaq. PeiiteHue KOMGHHATOPHEIX 3alad METOAOM fepebapa U
mo MpaBmiy yMHOweHus. O3HAKOMNTEHHE C IOHATHAMH KOMOWHATOPHKN:
pasMemIcHHAMH, COUSTAHWAMU, NEPECTAHOBKAMH ©  (QOPMYTaMM AIA KX
BEIUMCHCHYA, OOBACHEHHE B NPHMEHEHHE (opMyNn g  BHYUCACHHA
pasMeLICHHHN, NEPECTAHOBOK U COYETaNHl npu peimeHHy 3a1a4. O3HAKOMNeH1e
¢ Ounomom Howotoma # TpeyronsHukoM Ilackama. Petnenve npaxTHUECKHX
33744 C MCIIOMB30BAHUEM TIOHATHH W NpaBul KOMOMHATOPHKH

‘3NeMeHThI TEGPHH
BEPOATHOCTEI

M3ydeHde KnaccHYeCKOTO ONpele/ieHiRs BEpOSTHOCTH, CBOHCTE BEPOATHOCTH,
TEOpeMhLl ¢ CyMMe BepoATHOCTeH. PacCMOTpeHHe TNPHMEPOE BBIYHCIICHUS
geposTHOCTeN. Pelenne 3a5a4 Ha BEIUKCACHNE BEPOATHOCTEH COOBITHI

Ilpeacrasnedne NAHHLIX
(TadauUbl, THATPAMMbE,

rpadpukn)

O3HaKOMIEHHE ¢  OPEOCTABIEHHEM — YHCJOBBIX  JAHHEIX . HX
XapaKTepUCTHKAMH. Pemienye MpakTHYECKHX 3afay Ha obpaboTKy 4HCNOBBIX
JIZHHBIX, BLIYHCNEHHE HX XapaKTEPUCTHK

I'EOMETPHH

IMpaMeI¢c # 0J0CKOCTH B
NpoOCTPAHCTEE

QopMYNINpPOBKa M TPUBSAGHHE [OKA3ATEALCTE TPH3HAKOB RIAHMHOIO
PACTIONOMEHHA MpAMLIX M NAOCKocTed. PacnosHaBaHHe Ha 4epTeXax H
MOAGAAX Pa’MHYHBIX CAYYAEB B3aHMHOIO PACTONOKEHHA [PAMBEIX H
IDIOCKOCTER, APIyMEHTHPOBAHHE CBOMX  CYXICHMHA. (DOpMYyTHpOBaHHE
onpeAelcHUA, NPH3HAKOR H CBOHCTB NMApPaNNENBHRIX M NCPNEHAWKYASPHBIX
IWIOCKOCTeH, ABYIpalHbLIX U INHEHHBIX YINoB, BRINONHEHHAE MOCTPOSHHSA YTIIOB
MEXKITY TIPAMbIMY, NPAMOI B INOCKOCTLIO, MEXKTY TUIOCKOCTAMA NQO OTHCAHMIO
M paclnosHapaHye WX Ha MogjensaxX. [IpUMeHEHHE NPH3HAKOB U CBOMHCTB
PacOoNOMKeHHR NPAMBIX H IUIOCKOCTEH NpH pemieHHn 3apad. HcOpaxkenue Ha
PHCYHKAX H KOHCTPYHPOBAHHE HA MOJENAX NMEPIIeHAHKYIAPOB H HAKIOHHEIX K
IUICCKOCTH, NPAMBIX, MMAPANIENbHbIX NNOCKOCTEN, YIIOB MEXIY NPAMOH M
IIOCKOCTLKY M 0DOCHOBAHHE NOCTpoeHMA. PemeHHE 3ama4 HA BLMHCICHHE
reoMETPHUECKHX BefimupH, OMICHIBAHHE PacCTOAWEA OT TOUKM OO IWIOCKOCTH,
OT APAMOI 10 ITUIOCKOCTH, MeXIY [MIOCKOCTAMH, MEXKTY CKPEIHBAILINMUICAH
MpAMBIMM,  MEKAY  NPOUIBONBHBIMM  QurypaMd 8 I[POCTPAHCTBE.
QopMYNHPOBAHME H JOKA3LIBAHHE OCHOBHBIX TEOPEM O PACCTOAHMAX (TeOpeM
CYIHEeCTBOBAHWA, CcBolicTea). HM3o0paxeHHE HA uepTEKaX W MOASIAX
paccTosHug ¥ 00OCHOBaHUE CBOMX CyxAeHuH, OnpejencHWe W BHIYHCICHUE
paccTosAnuil 8 npoctpaHcTBe. [Ipumenerne HOPMYNT H TeopeM IUtaHMMETPHH
g pewleHus  3adad.  O3HAKOMJIGHKE € NOHATHEM  NapanneasHoOro
NPOEKTEPOBAHEA M ero ¢BORcTEAMH. POpMYAKPOBAHHWE TEOPEMBL O MICMAAH
OPTOTOHANBHOM MpOeKUHW MHOTOYTONbHHKA. [IpHMEHEHHE TCOpPMH Jid
00OCHOBAHMA TNOCTPOeHUHA W BBMHCIEHWH. ApPFryMEHTHPOBAaHWE CBOWUX
CY’KIEHHH 0 B3ANMHOM PACTIOJIOKEHUH NPOCTPAHCTBEHHBIX duryp

MHuororpaHHUKE

OnucaHve M XapakTepUCTHKA PANIHYHBIX  BHIOE  MHODOTPaHHHKOB,
IePEYHCIEHHE MX 3JMEMEHTOR W CBOficTB. IM3obpamenHe MHOFOTPaHHMKOB
BLINONHEHHE TOCTPOEHHMA Ha HW300paMeHHAX M MOACHIX MHOTOTPaHHUKOB.
BoiukcneHe  AWHEHHBIX IEMEHTOB W VINOB B NPOCTPAHCTBCHHBIX
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KOHQUrypauuax, apryMeHTHPOBAHHE CBOHX CYxKIeHHH. XapakTepHCTHKa H
H300paKeHUEe CeueHHUd, pa3’BepTKH MHOICTPAHHHUKOB, BHIMHCASHME niowaaed
NnoeepxHocTed. [locTpoeHne NpOCTeHIIHX ceueHK Ky0a, MpU3MEl, NUpaMUILL,
IIpuMeReHre PakTOB N CBEACHUN U3 IUIaHAMETpHH. (J3HAKOMIEHHe ¢ BHIAMH
CHMMETPUH B NpocTpascTee, (OPMYNUpOBAHHE ONpeleleHHil H CcBOLCTB.
XapakTepHCTHKA CUMMETPHH TeNI BPALUEHHWA W MHOrOrpanHHukoB. [IpuMeHeHHe
CBOMCTB CHMMETPHH Npd peimeHud 3axad. HMcnohwsopanne npuobSpeTenHbIX
JHAHHW AfA  MCCNeNoBaHHA M MOJSIHPOBAHMA  HECAMKHRIX  3a/ad.
HzoOpaxeHue OCHOBHLIX MHOIOIPAHHHKOB H BbHIMONHEHME PHCYHKOB MO

_¥YCJIOBHAM 33439

Tena H NOBEPIHOCTH
BpALLEHHA

O3HakoMaeHHE € BHAAMH Tell BpalneHud, QOpMYyTHPORAHEE WX OfpeaeneHHi o
croficTE. DOPMYNHpOBAHME TEOPEM © CEYEHHM Mapad MICCKOCTEI) H
IUTOCKOCTH, KacaTenbHOW K cdepe. XapaxTepucTHKa M H300pameHHEe Teln
BpaIleHHE, UX Pa3BEPTKH, Cé4eHHA. PelleHue 3a0a4y Ha NMOCTpOEHKWE CEYEHHMH,
BRI9HMCIIEHHE  AMMH, paccToaHudi, yronosB, rwiowaneid. Iipopenenue
AOKA3ATENbHBIX DACCYKIASHHU TIpH pelleHuH 3anad. [IpHmeHcHune CBOHCTB
CUMMETPHH 0pPH pelleHHH 33884 Ha TeNa BpPalleHHdA, XOMOMHALMNID TEIL
Hzo0pakeHHe OCHOBHBIX KpPYINIEIX TeN H BRIMQJAHEHHE PHCYHKA (10 YCNOBHIO
3a444n

H3imepeHUn B reoMeTpHn

O3HaKOMICHHE € MOHATHAMA NN0WAAH B 00heMa, aKCHOMaMH H CBOICTBaMH.
Peliensie 3anaqd HA BREMMUCTEHHE IUIOMIAAEH TIOCKHX QUIYP ¢ MPUMEHSHHEM
COOTRETCTBYIOWUX GopMyn H $aKTOB U3 IUIAHUMETpPHH. H3yvdeHde TeopeM ©
BRITHCICHMH O0BEMOE IMPOCTPAHCTEEHHBIX TN, peEITeHHe 33734 Ha
npHMeHeHHe QopMyn  BerMucneHH® obpemoB. Hayaenwe dopMmyn ans
BBITHCICHAA TLIOMAAeH [MOBEPXHOCTEN MHOMOIPAHHHMKOB H TEN BPAIIEHA.
O3HaxoMIIEHHE € METOJOM BLIUMCICHMA MUIOLWEAAH IOBEPXHOCTH Chephl.
Peltenue 3azad Ha BRMUMCTeHHE rUemazed NOBEPXHOCTH MPOCTPAHCTBEHHBIX
T

KoopanHaTel H BEKTOPEI

O3HAKOMIEHHE ¢ MOHATHeM BekTopa. HMsyueHue aAekapTOROH CHCTEME
KOOPAHHAT B [IPCGCTPAHCTBE, NOCTPOCHHME MO 33JAHHBIM KOOPAWHATAM TOHEX H
ILIOCKOCTEH, HaXOK AeHHE KOOPAWHAT TOUEK.

HaxoxaeHue ypaBHeHMH OKpPYXKHOCTH, cdiepsl, IUIOCKOCTH. BriuxcheHue
paccTOAHUN MEXKLY TOYKAMH.

HzyueHne CBOUCTB BEKTOPHBIX BEIHYMH, HPAEWI pa3fiokKeHWA BEKTOPOBR B
TPEXMEPHOM TIPOCTPAHCTBE, NPABIL HaXOXKIAEHHS KOOPOWHAT BEKTOpA B
ITPOCTPAHCTEE, TIPAEN/ JeHCTBHH ¢ BEKTOPAMH, 3aJaAHHEIMH KQOPAHHATAMH.
IIpiMeHEHHE TEOPMH NPpH PECHMH 3agad HAa JeHCTRHS ¢ BEKTOPAMH,
H3yiueHne CKATAPHOTO NPOM3BEAGHHA BEKTOROB, BEKTOPHOTO YpPaBHEHHA
OpAMOid H ITOCKOCTH. TIpUMeHeH e TEOPHKY NpK peilIcHIH 33434 Ha ASUCTRHA ¢
BEKTOPaMH, KOODAHHATHEIN METOA, NPHMEHCHHE BEKTOPOB A BHIYHCICHHS
BEIMYIHH YIIIOB H pacCTOAHRIA.

O3HaKOMNEHHE ¢ JOKA3ATENLCTBAMH TEOPEM CTEPEOMETPHK O B3aHMHOM
PACTIONOMKEeHUH NPAMBIX H IUIOCKOCTEN ¢ HCMIONB30BaHWEM BEKTODOS.
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YYEBHO-METOJUYECKOE 1 M{‘_LTEPI/IA.JILHO-TEXHH‘IECKOE OBECIIEYEHHUE
MPOrPAMMBI YYEBHOHU JHCITUILTHHBI I1/1.01 MATEMATHKA

OcsoeHre nporpamMmbl yueOHOW mucnunnmesl «MaTemaTuka» IpeAnoIaracT HAIUYHC B
npodeccHoHanBHON 00pazoBaTeNEHON OpPraHU3aliiy, PeaN3yIoNel 00pa3oBaTEIbHYIO0 IPOrPaMMYy
cpennero ofmero ofpa3oBaHHs B Mpeaenax OCBOCHUS [TTICC3 Ha ©Oasze OCHOBHOro ooduero
oBpasoBanms, yaeBHOTO KabHHeTa, B KOTOPOM HMEETCS BO3MOXHOCTE 00CCIIeTHTE 00y aronMes
ceoGoaunil qocTyn B MHTepHET BO BpeMs y4eGHOro 3aHATUS U IEPHOA BHEYMeOHOH AeATeNBHOCTH.

[ToMemenue xabuHeTa  AOJDKHO  yOOBNCTBODATE  TpeOoBamuamM — CaHUTAPHO-
STIHaeMuonorageckux npasua H HopmatueoB (CanllmH 2.4.2 Ne 178-02) u ObiTE OCHAmMEHO
THNOBBIM  OOOpDYIOBAHMEM, YKA3aHHEIM B  HACTOANIMX TpeQOBaHHAX, B TOM  UHCIE
CHEMAIM3HPOBAHHON y4uebuoll Mebenpr0 d  CpeACTBAMH  OOYWeHMs, JAOCTATOYHBIMH JUIS
BEIOMHEHHS TPeOOBAHKHA K YPOBHIO HOAIOTOBKH O0y4arOIMAXCA.

B kabunere nomkHo OBITH MYIBTHMEOHHOES 000pYyZIOBaHHE, IOCPE/ICTBOM KOTOPOTO
Y9aCTHHKH 0Opa3oBaTeNbHOTO IIPOIEcca MOTYT NPOCMATPHBATh BU3YAIBHYKO HH(ODMAIHIO IO
MaTeMAaTHKE, CO3HABaTh IPe3CHTALMY, BHACOMATCPHANE], HHBIC TOKYMEHTEL

B coctap yueOHO-METOAMYECKOTO K MATEPUATBHO-TEXHHYECKOTO 00ecne e H)s NPorpaMMel
yueOHOM IUCHUIUINHE « MaTeMaTHKa» BXOAT:

- MEOTO YHKIHOHRATLHBIA KOMIVIEKC IPENOaBaTe s,

- HADAAHEE TOCOOHA (KOMINEKTH y4eOHBIX TAOIHNI, IVTAKATOR, MOPTPCTOB BRIAAIOMIKUXCA YICHBIX-
MATEMATHKOB U JIp.);

- HHOPMALMOHHO-KOMMYHUKATUBHBIC CPEACTBA;

- 3KPAHHO-3BYKOBEIE HOCOOMA;

- KOMIINIEKT TEeXHHYeCKOM HOKYMEHTaIlMHM, B TOM YHC/I€ IACHopTa Ha CpPeAcTBa OOyueHUS,
HHCTPYKIIHH II0 ¥X HCIIOIB30BAHMIO U TEXHHKE OC30MaCHOCTH;

- GubInOTEeYHEIA QOHT.

B 6ubnuoTeuHbNi GOHA BXODAT ydeGuuxu, ydeGHo-mMeTozmueckue koMmuiexTsl (YMK),
obeceuBaloNMe OCBoeHHE YYeOHOHM IaucmumIMEBl «MaTeMaTHKa», PEKOMCHAOBAHHBIE HITH
NONYINEHHBIE JUI HCIIONL3OBAHHUSA B INPO(ECCHOHAIBHBIX 00pa3oBaTCNIBHBIX  OPraHH3ANHAX,
peanu3ylomux o0pa3oBaTeIbHYIO TpOrpaMMmy cpeaHero oobmero oO0pasoBaHHA B Tpelenax
oceoenud [IIICC3 ua 6ase ocHOBHOTrO obniero obpasoBanms.

BubauoTedHE GOHA MOKET OBITH NONOMHEH SHIUKIONEIHAMH, CIIPABOYHAKAMH, HAyIHOH,
HAy4HO-TIOMYJISPHOR ¥ APYTOH IMTEPATYPOH IO MATEMATHKE.

B npounecce ocsoeHns nporpaMMet yaeOHo# qucuuniuael « MareMaTuka» CTYIEHTEE JOJKHEE
MONYYHTE BO3MOMKHOCTH JOCTYIA K O2MCKTPOHHBIM Y4eOHEIM MaTepHalaM @O MAaTeMaTHke,
IMEoNMMeT B cBoOoaHoM nocTyne B ¢eTd MlHTepHET (3IIeKTPOHHLIM KHHTaM, IPaKTHKYMaM,
Tectam, Marepuanam EI'D 1 ap.).
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HJI8 CTYAEHTOR

Atanacan JI.C., Byryzop B. ®@., Kagomues C.b. u ap. Maremarvka: anrebpa v Hadana
MaTreMaTHuecKkoro aHammsa. [eomerpus. 'eomerpua (basopelit u yrioyOneuueit yposau). 10—11
knaccel. — M., 2014,

Bammakos M., Marematnka: anreGpa U Hadana MaTeMaTHIE€CKOTO aHAMH34, TCOMCTPHA:
yueOHHK [ CTYAEHTOB IpodecCHOHATBHBIX O0pa3sOBATEIBHBEIX OPTraHH3allMH, OCBa¥BaKOIIMX
npodeccuu u cnenuansrocTd CII0. — M,,2017

bammakos M., Martemarska: anredpa H Hadana MATEeMATHYECKOr0 aHalIW3a, FeOMCTPHI:
CGopHuK 33134 IPpo(QIIILHOH HalpaBlIeHHOCTH: yued, nocobUe XA CTYAEHTOR TPOodecCHOHANBHBIX
ofpazoBaTelbHBIX Opranu3aiuit, ocrausatonux npodeccun v cneumaneaocTy CIIO. — M.,2017

bammaxos M.M. MareMatuka: arebpa ¥ Ha49a1a MaTEMATHUYESCKOIQ aHAIH3A, FEOMETPH:
3asauHdK: y4ued. mocolue it CTYACHTOB Npo(PeCCHOHANBHEIX 00pa30oBaTe/IbHbIX OPraHH3allHH,
ocBauBAOIIMX Ipodeccur ¥ cneunamsaocTr CIO, - M.,2017

Bammvakos MLU. MaremaTHka: anreOpa ¥ Hadala MAaTEMaTHUECKOTC AHAIK3a, TeOMETPH:
ONEKTPOHHLIH y4eb.- MeTOH. KOMIUIEKC JUIA CTYJEHTOB NpO(eCCHOHAIBHEIX 00pa3oBaTENbHEIX
OpraHu3amnyii, ocBanBaOmMEX npoheccuu U cnenuansaocty Cl10. — M,,2017

I'vces B.A., I'puropees C.I', Heomrmma C.B. Maremaruka: anrebpa ¥ Hagaia
MATEMATHYECKOTO AHaI{3a, TeOMETpHsf: yIeOHMK ANd  CTYACHTOR  IIPOQECCHOHAIBHEIX
oOpazoBaTeNbHBIX OpraHi3auil, oceanBaoiux npodeccur U cneuransaocti CI10. — M.,2017

Komarun }O.M., Tkauesa M.B, ®emepopa H.E. w np. Maremaruka: anrebpa ¥ Hadana
MaTEMATHYECKOTO0 aHanu3a. Ajurebpa H Hayaja MAaTEMAaTHYECKOro adHammsa (0a3oBEIA M
yrayOneHHEH ypoBHH). 10 kimace / noa pen. A, B, Kmkuernko. — M., 2014.

Konsrun HO.M., Txauera M.B., ®enepopa H.E. u ap. Maremaruka: anrebpa H Havana
MareMaryyeckoro anammza. Anrebpa H Hadama MareMarudeckoro aHamuza (0asoBmNi M
yrryoneHHsiid yporaH). 11 knace / mox pen. A. B, Kwkuenko. — M., 2014.

g nmpenogaBarenaen

GepepanpHbli 3akoH «O0 obpazosannd B Poccuiickoil @enepanvny» or 29.12, 2012 Ne 273-
O3 (B pen. GemepanpHeix 3akoHoB or 07.05.2013 Ne 99-03, or 07.06.2013 Ne 120-93, or
02.07.2013 Ne 170-03, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 No 317-@3, o1 03.02.2014 Ne 11-
D3, or 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-@3, ¢ u3M., BHECEHHLEIMH
Qe nepanbHBIM 3aKOHOM 0T (04,06.2014 No 145-D3, B pen. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

[Tpuxaz MunucrepcrBa oOpazoBanud H Haykd P® or 31 mekabpa 2015 r. N 1578 "O
BHeceHHH H3MeHeHHH B denepansHEI rocyzaperBeHHEll 00pasoBaTeNbHEI CTAHAAPT CPEIHETO
o0mero o0paszoBanust, VYTBEPKJCHHEII npukazoM MuHucrepcTBa o00paz0oBaHHd M HAYKH
Poccuiickoit ®enepanun oT 17 mag 2012 r, N413"

IIprkaz Munncrepersa obpasonanusg U Hayku PO ot 17.05.2012 Ne 413 «QO0 yTBEep)IacHHK
desepalbHOrO TOCYHAPCTBEHHOIO 00pasoBaTelIbHOIO CTaHIapTa cpefdero (HoiaHoro) obiuero
00pa3oBaHAA»,

[Tpukas MuructepcTea oOpazoBanpa H Hayku PO® or 29.12.2014 No 1643 «O BHeceHHH
mmeHeand B Ilpukas MusKcTepcTBa oOpazosaEnd H Hayku Poccmiickoil Demepanus ot
17.05.2012 Ne 413 «*0QO06 yrBepxieHHH (PeaecpalbHOIC TOCYIApCTBEHHOrO O0pa’oBaTeNBHOIO
CTAaHAapTa cpedHero (IIoJHOTro) obInero oOpazoBaHuad ».

[Tucemo JenapraMeHnTa rocyAapCTBEHHOR MONUTHKH B cdepe NOAroTORKK padodMx KaJpoB |
HIIO Munncrepcersa obpaszopaHus U Haykd P@® ot 17.03.2015 Ne 06-259 «PexoMenganum 1o
OprasM3alliy TONYYeHH cpeaHero odmero o0pa3oBaHus B Opelesiax OCBOSHAA 00pa3oBaTEIbHBIX
IporpaMm CpegHero npodecCHOHANBHOrG 00pa3oBanus Ha 0a3e OcHOBHOTO 0011tero obpa3zoBaHus C
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yageToM TpebosaHmii  (efepantbHBIX TOCYAAPCTBCHHBIX O00pa3oBaTelbHBIX CTAHAAPTOB H
noJjyuaeMoH nmpoQeCCHH MM CISHHAIBHOCTH CPedHEro NpodecCHOHATBHON 00pa3zoBaHay.
HHTepHET-pecypChl
www, fclor, edu. ru (MEdopManyodHbie, TPEHUPOBOUHBIE H KOHTPOJIBHBIE MATSPHAITH).
www. school-collection.edu.ru (Eansas KolneKnuE DHMPOBEIX 00PA30BATEIBHEIX PECYPCOB).
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