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OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCITUTIJIAHBI
«MATEMATHUKA»

[Iporpamma oOmieoOpa3zoBaTenbHON y4eOHON mucnmiuiiHa «MartemaThkay
npeiHa3HaueHa Uil  M3yYeHHMsT ~ MaTeMaTMKd B NIpodecCHOHaIbHBIX
oOpazoBarenbHbix  opranmzamusix  CIIO, peanusyronux  oOpa3oBaTeIbHYIO
nporpaMmy cpeaHero ooOiero oOpa3oBaHUs B Ipejesiax OCBOCHHS OCHOBHOM
npodeccuonanbHo 0bpazoBaTenbHON mporpammbl CIIO Ha 0a3e OCHOBHOTO
o0rm1ero 06pa3oBaHus MPH MOATOTOBKE CIICIUATNCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHOoBe TpeOoBanuii ®I'OC cpemnero oobiero
o0pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYPE, COCPKAHUIO U PE3yIbTaTaM OCBOCHHS
yueOHOM auciuIuinHbl «MareMatuka», B COOTBETCTBUU € PexomeHaanusMu 1o
OpraHu3allMM TOJYYEHHUs CpeJHEro oOiiero oOpa3oBaHUs B Mpeenax OCBOCHUS
o0pa3oBaTeNbHbIX MPOrpaMM CpeHEero MpodeccruoHaIsHOro 00pa3oBaHuUsl Ha Oasze
OCHOBHOTO oOmiero oOpa3oBaHusi ¢ ydeToM TpeboBaHUM  (emepanbHBIX
TrOCYJapCTBEHHBIX 00pPA30BATEIBHBIX CTAHAAPTOB W IOIY4aeMOU CIEIHUaTbHOCTH
CpeaHero po¢heCCUOHAIBHOTO 00pa3zoBaHuUs (mucbemo JlenapTameHnTa
roCyJapCTBEHHOW TOJUTUKH B cdepe MnoaroroBku pabounx kagpoB u AIIO
Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mporpammbl  «MareMaTrvka) HalpaBlICHO Ha JOCTHXKECHUE
CICIYIOIINX LeJIe:

* obecnieyeHre cPOPMUPOBAHHOCTH MPEJACTABICHUN O COIUATbHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMAaTHKH;

* obecnieueHre CPOPMUPOBAHHOCTH JIOTHUECKOTO U MAaTEMAaTHYECKOTO MBITTUICHHUST,

» obecrieueHre C(HOPMUPOBAHHOCTH YMCHHM MPUMEHATH MOJYYCHHBIC 3HAHUS TIPH
PEIICHUH Pa3JINYHbIX 33]1ay;

* oOecrieueHre C(OPMHUPOBAHHOCTH MPEJICTABICHUH O MaTeMaTHKEe KaK 4YacTu
0O0IIIeYeIOBEUECKON KYIbTYpPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIIOIIEM
OMHCHIBATH U U3yUYaTh PEAIbHBIC MTPOIIECCHI U SIBJICHUSI.

B mporpamMmy BKIIIOYEHO conep)kaHHE, HAMpaBIICHHOE Ha (OPMHUPOBAHUE Y
CTY/ICHTOB KOMIETEHIIMNA, HEOOXOMUMBIX [Jisi kadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3ze OCHOBHOTO 0011er0 00pa3oBaHUs C MOJYYEHUEM CPEIHEro OOIIero
o0pa3oBaHusl; MPOrPaMMBbl TTOJITOTOBKHU CIEIIUATMCTOB CPEIHETO 3BEHA.

[IpodunbHas cocraBisgonias OTpa)xaeTcsi B TPEOOBAHMSIX K TOJATOTOBKE
00yJaroImMXcs B YaCTH:

e O00meil CcucTteMbl 3HAHUN: COJEP)KATEIbHBIE TPUMEPHI  HCIOJIb30BAHUS
MaTEMaTHICCKUX UICH U METOZOB B PO(hEeCCHOHATBHOM JIeATCILHOCTH,

* YMCHHH: pa3nuuue B YPOBHE TpeOOBAaHWH K CIIOKHOCTH IPUMEHSICMBIX
aNTOPUTMOB; TPAKTUYECKOTO HCIOJIB30BAaHUS MPUOOPETEHHBIX 3HAHUN W yMCHUM:
WHJUBUIyAIbHOTO Y4€0HOTO ONBITa B IMOCTPOCHUM MATEMAaTHYECKUX MOJICICH,
BBITIOJIHEHUU HUCCIIEA0BATEIbCKUX MMPOEKTOB.



Taxum oOpazom, peanuzanus coep:kanus yueOHONW AUCIUILITMHBI OPUEHTHPYET
HAa TPUOPUTETHYIO POJb MPOIECCYaNbHBIX XapPaKTEPUCTUK Y4eOHOU paboThI,
3aBUCSIIMX OT  Mpoduiisi mMpoecCHOHANBHOTO 00pa30BaHuUs, MOJYYEHHUS OIbITa
UCIIOJIb30BAaHUSI MaTeMaTUKU B COJEP)KATEIbHBIX M MPOPECCHOHAIBHO 3HAYMMBIX
CUTyallUsIX IO CpPaBHEHUIO ¢  (OpPMaIbHO-YPOBHEBHIMU  pPE3yJbTaTUBHBIMU
XapaKTepUCTUKAMU O0y4YEeHHUSI.

Copepxxanne y4eOHON JUCHHUIUIMHBI pa3pabOTaHO B COOTBETCTBHUH C
OCHOBHBIMH COJIEP)KATEIbHBIMU JIMHUAMU O0YyUEHUSI MaTEMaTHKE:

* 0 YWCIax; HU3Y4YCHHE HOBBIX M 000OIIEHHE paHee HW3YYCHHBIX ONepanuit
(BO3BeZIcHHE B CTEMEHb, U3BJICUCHUE KOPHS, JIOTapU(PMUPOBAHUE, CUHYC, KOCUHYC,
TAHT€HC, KOTAHT'€HC M O0OpaTHble K HHUM); U3YYEHHUE HOBBIX BHUOB YHCIIOBBIX
BbIpOKEHUA U (OPMYJ; COBEpPIICHCTBOBAHUE IMPAKTUYECKUX HABBIKOB U
BBIYHMCIIUTEILHON KYJIBTYphI, paCIIMPEHNE U COBEPIICHCTBOBAHUE aNreOpandeckoro
anmapara, chOpMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €r0 MPUMEHEHUE K PEUICHUIO
MaTEeMaTHYECKHUX U MPUKJIAJIHBIX 33]1a4;

*  TEOpETHKO-(PYHKIIMOHAIbHAS JIMHUSA, BKJIIOYAIOIMIAs CHCTEMATHU3alUI0 |
pacivpeHne CBelIeHUH O (YHKIIMSIX, COBEPIICHCTBOBAHHE TPaPUUECKUX yMEHHIA,
3HAKOMCTBO C OCHOBHBIMHM HJE€IMHU M METOJaMU MaTE€MaTH4YEeCKOro aHajau3a B
o0ObeMe, TO3BOJIAIOIIEM MCCIEAOBATh JJIEMEHTapHble (yHKUMH U penarb
npocTeiine reoMeTpudeckue, PU3nvecKue U Apyrue NpuKiIaIHble 3a/1a4H;

* JTUHUS YpaBHEHUI U HEPABEHCTB, OCHOBAaHHAs HAa MOCTPOEHUU U HCCIEIOBAHUU
MaTE€MaTUYECKUX MOJIENEH, MEpPEeceKaromascss ¢ anredOpandyeckol U TEOPETHKO-
(YHKIIMOHATBPHOW JHHUSMH M BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHWE
TEXHHUKH alreOpandeckux mpeoOpa3oBaHuil AJisl pelieHnsl ypaBHEHUN, HEPABEHCTB U
cucteMm; (HOpMHUPOBAHHE CIOCOOHOCTH CTPOMTh M HCCIENOBaTh MpOcCTeiine
MaTeMaTUYeCKUe MOJENU NPU pPEeIICHUH MPHUKIAJHBIX 3a/ad, 3a7a4 U3 CMEKHBIX U
CHeLHAIbHBIX AUCLHUILINH;

* TreoMeTpHuYecKas JIMHMS, BKIIOYAIOLash HarjsAHble TMPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax M M3y4YEeHHE WX CBOMCTB, (POPMUPOBAHUE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)K€HUs, pPa3BUTUE  CHOCOOOB  IeOMETPUYECKUX
M3MEpEHH, KOOPAWHATHOTO ¥ BEKTOPHOTO METOJIOB IS PEIICHUS] MAaTeMaTHYECKUX
U MPUKJIAJHBIX 33]1a4;

* CTOXAacTUYecKas JIMHMS, OCHOBAaHHAs HA pa3BUTHUM KOMOMHATOPHBIX YMEHUH,
NPEICTaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’KaIOIIEro
MUpa.

Paznenst  (TeMbl), BKJIIOYEHHBIE B COJEpKaHHWE Y4eOHOW JIUCIUIUIMHBI,
ABJISIIOTCSA OOLIMMU JJis BCexX Mpoduieil npodeccuoHanbHOro o0pa3oBaHus U MPH
BceX oObeMax ydyeOHOro BPEMEHH HE3aBUCHMO OT TOTrO, SIBJISIETCA JM ydeOHas
nucruiuinHa «MareMatrkay 0a30BOM Wil MPOGUITHLHOM.

Nzyuyenne oOmeoOpa3oBaTenbHOM yuyeOHOW AUCHMILIMHBI «MaremaTukay
3aBepuIaeTcs MOJBEACHUEM UTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOUHOU
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aTTeCcTalllu CTyJIeHTOB B mpoiiecce ocBoeHus ocHoBHou OITOIT CITO ¢ nonyyeHuem
CpemHero oomero oopa3oBaHusI.

MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILJIAHE
VYyebnas gucuurimHa «MaTemaTuka» ABISIETCS  Y4€OHBIM  MPEIMETOM
oOs3aTenbHOM mpeaMeTHOM obOnactu «Matematuka u uHopmatukay DPI'OC
cpenHero obuero oopazoBanusi. Y4yeOHas nquciuiuinHa «MaTemaTtukay u3ydaeTcs B
obmeobpasoBarensHOM 1HKIe yueOHoro miaHa CIIO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHUsI C MOTYYECHUEM CPEIHETO 00IIETO 00pa30BaHUAI.

PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoeHnue conepxkaHusi yueOHOW nucuuIuuHbl «MaTeMmatuka» obecreurnBaeTt
JOCTH)KEHUE CTYICHTAMU CIICYIONINX Pe3ybTaTOB:
* INYHOCTHBIX:
—— c(opMUPOBAHHOCTH TPECTABICHNN O MaTeMaTHUKE KaK YHHUBEPCATBHOM S3BIKE
HayK{, CPEICTBE MOJICTUPOBAHMS SBJICHHA W TMPOIECCOB, HACIX U METOJaX
MaTEeMaTHKH;
— TNOHMMaHWE 3HAYMMOCTH MAaTEMAaTUKH JJii HAayYHO-TEXHUYECKOTO Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHUS K MaTeéMaTHKEe KaK K YacTU OOIICYEIOBEYECKOM
KyJbTYphl Y€pe3 3HAKOMCTBO C HCTOpHUEH pa3BUTHA MaTEMAaTUKH, SBOJIOIMEH
MaTEeMaTUYECKUX UJICH;
—— pa3BUTHE JIOTUYECKOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKCHUS,
ANTOPUTMHYECKOW KYJIbTYPhl, KpUTUIHOCTH MBINIJICHUS HA YPOBHE, HEOOXOIUMOM
1St Oy ynie mpodeCCUOHAIBHON JIESITEIbHOCTH, JIs MPOAOJKEHUS] 00pa30oBaHus U
caMmo00pa3oBaHus;
—— OBJIaJICHUE MATEMAaTUYECKUMU 3HAHUSIMU W YMEHHSIMH, HEOOXOIUMBIMHU B
MTOBCEHEBHOM YKU3HU, JJIsl OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUHBIX TUCIMIUIAH U
JTUCITUTUTH MPOodeCCUOHATBHOTO IHUKJIA, JIJIS TOJIy4eHHsT 00pa3oBaHus B 00JIacTsIX,
He TpeOyIoIUX YIIIyOJIeHHOW MaTeMaTUYeCKON MOATOTOBKY;
—— FOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMO00pa30BaHUIO, Ha
MPOTSDKCHUM  BCEH  JKM3HU; CO3HATEILHOE OTHONICHHWE K  HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBHIO YCIICITHOW MPOQeCcCHOHATbHON M OOIIECTBEHHOU
NeSTeTbHOCTH;
—— TOTOBHOCTH M CIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPYECKON U OTBETCTBEHHOM
NeSTETHbHOCTH;
—— TOTOBHOCTHh K KOJUIGKTUBHOH paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeILHOM, OOIIIECTBEHHO IIOJIE3HOH, y4eOHO-HUCCIIEI0BATEIIHCKOM,
IPOCKTHOM M JPYTUX BHJIAX ACITCIBHOCTH;
—— OTHOIIIEHHE K MPO(EeCCUOHATBHON JEATEIbHOCTH KaK BO3MOXKHOCTH Y4acTHS B
pPEIICHUN JIMYHBIX, OOINECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
mpo0Jem;



* MeTanpeAMeTHbIX:

—— YMEHHUE CaMOCTOSITEIbHO ONPEENATh 1EIN ACATEIbHOCTU U COCTaBIISITh IJIaHBI
NEeSATENbHOCTH; CaMOCTOSITENIEHO OCYILECTBIISITH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh JESATEIBHOCTD, HCIOIB30BaTh BCE BO3MOXHBIE PECYpPCHI IS
JOCTHKEHUSI TIOCTABJICHHBIX LI€NIeH U peanu3aliy MIaHOB JesTEeIbHOCTH; BEIOMPATh
yCHEIIHbIE CTPATETUN B PA3IUYHBIX CUTYaLIUSIX;

—— yMEHUE NMPOAYKTHUBHO OOLIATHCSA M B3aMMOJIEHCTBOBATH B MPOLIECCE COBMECTHOM
NEATEeIbHOCTH, YYWUTHIBATh TMO3UIUU  JPYIMX  YYACTHUKOB  JIEATEIIBHOCTH,
a2 pexTUBHO pa3pemarb KOH(PIUKTHL;

—— BIIAQJICHUE HaBBIKAMH I[IO3HABATEILHOW, YYeOHO-UCCIIENOBATEILCKON W
NPOEKTHOW JEeSATENbHOCTH, HABBIKAMM pa3pelieHus MpoosieM; CIOCOOHOCTh U
TOTOBHOCThH K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3ajad,
NPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS;

—— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSTEIBHOW  HWH(POPMAIMOHHO-
MO3HABaTEJIbHOU JEATEIbHOCTH, BKJIIOYAs YMEHUE OPUEHTUPOBATHCA B PA3JIMUHBIX
HWCTOYHUKAX HUH(pOpMAIlUU, KPUTUYECKH OICHUBATh M  HUHTEPIPETUPOBATH
nH(pOpMaIIIo, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

—— BJAJCHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JIOTUMHO W TOYHO HM3JIarath
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJ€KBATHHIE SI3bIKOBBIE CPE/ICTBA;

—— BIIaJICHUE HABBIKAMH MTO3HABATEIHLHON peIIEKCUU KaK OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUI W MBICIUTEIBHBIX IMPOIECCOB, UX PE3YyJbTaTOB M OCHOBAaHWU, T'PaHUIL
CBOETO 3HAHUS W HE3HAHMs, HOBBIX IMO3HABATENbHBIX 3a7a4 U CPEICTB IS UX
JIOCTUKEHUS,

—— IIeJICYCTPEMJICHHOCTh B MOMCKAaX W MPUHSITHU PELICHUM, COOOPa3UTEIHHOCTh U
UHTYUIIUS, Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEJCTABICHUN;  CIIOCOOHOCTH
BOCIIPUHHUMATh KPAacoTy U TapMOHHIO MUPA;

* IpeIMEeTHBbIX:

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM O MaTeMaTHKe KaK 4YacTH MHUPOBOMU
KYJBTYPhl U MECTE MAaTEMAaTUKU B COBPEMEHHOM LUBUIM3AIINH, CITIOCO0aX OMUCAHUS
SIBJICHUN peabHOTO MUpPA Ha MAaTEMATUUECKOM SI3bIKE;

— c(OpPMUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTUYECKUX TMOHATHUSIX Kak
BAKHEUIIMX MaTEMaTUYECKUX MOJEISIX, IO3BOJISIIOIIMX ONUCHIBATH M U3Yy4aTh
pa3Hble MpPOLECChl U SBJICHUSA, MNOHUMAHHUE BO3MOMXHOCTH aAKCMOMATHUYECKOTO
MOCTPOCHHSI MATEMATUYECKUX TEOPHIA;

—— BJIAJ€HWE METOJAaMH [I0KA3aTEIbCTB M AJITOPUTMOB PEIICHUS, YMEHUE UX
IPUMEHSITh, IPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKIACHHUS B X0/ PEIICHUS 3a/1a4;

——  BJAJEHUE CTAHJAPTHBIMU TpUEMaMH  pPEIICHUS  palMOHAJBHBIX U
UppaIMOHATBHBIX,

MOKA3aTeJIbHbIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN M HEPABEHCTB, UX
CUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B TOM YHUCIE s
MOMCKa MYTH PEIICHUS U WUIIOCTPALlMU PEUIEHUS YPABHEHUN U HEPABEHCTB;
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—— c(hOPMHUPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHSATHSX MAaTEMaTUYECKOTO
AHAIN3a W WX CBOWCTBAaX, BJIAJICHUE YMEHHEM XApPAKTEPU30BATh TMOBEICHUE
(GYHKIIUN, UCTIONH30BAHNE MTOTYYECHHBIX 3HAHUH JJIS ONUCAHUS M aHAIN3a PEATHHBIX
3aBUCHUMOCTEH;
—— BJIQJICHUEC OCHOBHBIMH TMOHSATUSIMH O IUIOCKMX M MPOCTPAaHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, uXx OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTh YMCHHS
pacmo3HaBaTh reOMETpUYECKre PUTYphl HA YEPTEKaAX, MOJLISIX U B pEaTbHOM MHPE;
MIPUMEHEHNE U3YYCHHBIX CBOMCTB reoMeTprUecKuX (Guryp u GopMyn s perieHus
F€OMETPUYECKHUX 3a/1a4 U 337a4 C MPAKTUYECKUM COJICPKaHUEM;
— c(OpPMHUPOBAHHOCTh TPEIACTABIECHUNA O TMpoIeccax W SBICHUAX, HMEIONTUX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MUPE,
OCHOBHBIX TOHSTHUAX AJIEMEHTAPHONW TEOPUU BEPOSITHOCTEW; YMEHUU HAXOJUTh U
OIICHUBATh BEPOSTHOCTH HACTYIICHUS] COOBITHH B IPOCTEHIIUX MPAKTUICCKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CITyYalHBIX BEJIMUNH;
—— BJIQJICHUE HABBIKAMHU HCIMOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM IIPHU
pelIeHny 3a1a4.

COAEPKXAHUE YUYEBHOM JUCIHHUIIIINHBI

BBenenue MaremaTika B Hayke, TEXHHKE, OSKOHOMHUKE, HH(POPMAIMOHHBIX
TEXHOJIOTHSIX U NMpaKTHYECKOU JesTenbHOCTH. Llenu u 3agaun nzyueHus
MaTeMaTHKU Npu ocBoeHnHu crienuansHoctei CIIO.

AJITEBPA

PazBurue monsatus o | Lensle ¥ panuoHanbHble  uyucia.  JIeHCTBUTENbHBIE — YHCIIA.

qucie [Tpubnmxenubie BeranciaeHns. KoMriekcHbIe ynca.
Kopsu, CTENEHU u Kopuu u crenenu. KopHu HaTypanbHOM CTENEHH W3 4YMCIa U MX
JorapuQmbl cBoiictBa. CTeneHM € palMOHAIbHBIMU IOKAa3aTeNIsIMM, UX CBOMCTBA.

Crenenn c paelCTBUTENbHBIMU NoOKa3arensMu. CBolcTBa CTENEHH C
nedcTBUTENbHBIM — Noka3zaTeneM. Jlorapudm. Jlorapudm  umcia.
OcHoBHOE JorapudmMuieckoe ToXaecTBO. /lecsaTudHble U HaTypalbHbIE
norapudmsl. [IpaBuna neiictBuii ¢ morapupmamu. Ilepexon k HOBOMY
OCHOBAHHUIO. IIpeobpa3oBanue asnreOpandeckux BBIPAXKCHU.
[IpeoOpa3oBaHne  palMOHAIBHBIX, HPPALMOHAIBHBIX  CTCIICHHBIX,
NOKa3aTeNbHBIX W JOrapupMuyeckux BblpakeHHH. IIpakTuueckue
3aHATHS ApudMeTnueckue JeWCTBUS HaA YHCIAMH, HAXO0XJICHHE
NPUOJIMKEHHBIX 3HAYEHUH BEJIIMYMH M IOTPELIHOCTEH BBIUMCICHUN
(aOCOMIOTHOM M OTHOCHUTENBHOM), CpPaBHEHHME YMCJIOBBIX BbIPa)KEHH.
BbluvcnieHMe M CpaBHEHUE KOpHEH. DBbllolHEHHE pacueToB ¢
panukanamu. Pemenue uppanuoHaNbHbIX ypaBHeHuil. Haxoxnenue
3HaYeHUH CTeNeHed ¢ paluoHaNbHbIMU MoKa3arensiMu. CpaBHeHUE
creneHeil. IlpeoOpazoBaHus BBIpaKEHMH, COAEPKAILUX CTENEHH.
PemeHne moka3aTeNbHBIX ypaBHEHHU. PenieHue NpHKIaTHBIX 3a4ad.
Haxoxnenne 3HadeHuil jorapudma Mo MpOM3BOJIBLHOMY OCHOBAHHMIO.
Ilepexox OT OQHOrO OCHOBAaHHMA K JAPYromy. BeluncieHue U cpaBHEHHE
norapu¢moB. JlorapudmupoBaHue ¥ TOTCHIMPOBAHHE BBIPAKECHUH.
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[TpuOnrkeHHbIE BBIUMCIICHUS U PEIIeHUs MPUKIIAJHBIX 3a1a4. Pemenue
Jorapu(pMUYECKUX YpaBHEHUH.

OCHOBbBI TPUTTOHOMETPUUN

OCHOBHbIE OHATHS Panunannas mepa yrina. BpamartensHoe qBuxkeHue. PaguaHHblii MeTox
U3MEpPEHUs YTJIOB BpaIllEHUS W CBSI3h C rpaaycHoil mepoil. Cunyc,
KOCHHYC, TAH['€HC U KOTaHreHc uncia. OCHOBHbIE TPUTOHOMETPUUECKUE
ToxaecTBa. @opmynsl npuBeneHUs. PopMynbl ClHOKEHUSA. DOpPMYIIBI
ynBoeHust @opmyinel mosoBuHHOTO yria. IlpeoOpa3oBaHne CyMMBI
TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEACHUE M TPOU3BEICHUS B
cymMMy. BrpIpaskeHne TpuUroHOMeTpHuUecKMX (YHKIMH uepe3 TaHTeHC
MOJOBUHHOTO  aprymeHTa. IIpocredmme  TpUTOHOMETPHUYECKHE
ypaBHeHHs.  lIpocTeiimime  TPUTOHOMETPUYECKHE  HEPABEHCTBA.
OOpaTHble TPUTOHOMETPUYECKHE (PYHKUIUU. APKCHHYC, apKKOCHHYC,

apKTaHIeHC.
OYHKINN
DyHKIMH, ux OO6nacte omnpeneneHuss 1 MHOXKECTBO 3HAUYEHUM; rpaduk (QyHKIMH,
CBOWCTBA U IpauKH ocTpoeHue rpagukoB (GyHKLIUH, 3aJaHHBIX PA3JIUYHBIMU CIIOCOOAMHU.

CpoiictBa  (pyHKumu. MOHOTOHHOCTH, HYETHOCTb, HEUYETHOCTH,
OTPAaHUYEHHOCTb, MEPUOJUYHOCTb. [IpoMeXyTKHM BoO3pacTaHusi U
yObIBaHMs, HAMOOJIBIIIEE M HAUMEHBIIIEe 3HAYCHHUS, TOUKH SKCTPEMYyMa.
I'paduueckas ~ MHTEpIIpETAIHAL. [Mpumepbl  QyHKIHMOHAIBHBIX
3aBHCHUMOCTEH B peaJIbHBIX IMpolleccax U sBICHHUAX. Apudmernueckue
ormepauuu Haj QyHKousAMH. CrnoxHas (yHKOMA —(KOMITO3UIIHSA).
[Tonsite o HenpepbiBHOCTH PyHKIMU. OOpaTHbIe QyHKIIMU. OOIaCTh
ompeneneHust u o0nacTte 3HaueHW oOpatHoi ¢(yHkumu. I'padux
obpatHoi (yHKIHMH. CTerneHHble, OKa3aTelbHbIe, JOorapuPpMHIECKUE
u TpuroHomerpudeckue ¢GyHKiuu. OOpaTHBIE TPUTOHOMETPUUYECKUE
¢ynkumu. Omnpenenenus (yHKUMH, HX CBOMcTBa M rpaduky.
[IpeoOpaszoBanusi rpaduxo. IlapannenbHbIl TEPEeHOC, CHUMMETPHUS
OTHOCHUTEJILHO OCEW KOOpPAMHAT M CUMMETPHUS OTHOCHUTEIBHO Haudaja
KOOPJAMHAT, CAMMETPHSI OTHOCUTEIBLHO MPSIMOM Y = X, pacTsbKeHUe U
CKaThe BAOJIb Ocel KkoopauHaT. [Ipumepbl 3aBHCHMOCTEM MEXITy
MEPEMEHHBIMH B pEallbHBIX MPOLECCaX M3 CMEXHBIX JUCLUILINH.
Onpenenenue Qynkumii. [locTpoenne n ureHue rpagukoB QYHKIUI.
UccnenoBanne ¢ynkiuu. CBoOWCTBAa JIMHEHHOW, KBaJIpaTUIHOM,
KYCOYHO-JTMHCWHOW ¥ JIpOOHO-IMHEWHOW (yHkumii. HempepbiBHBIE U
nepuonudeckue (ynkuuu. CBoiicTBa M rpaduku cUHyca, KOCHHYCA,
TaHreHca W KotaHreHca. OOpaTHbIE TPUTOHOMETPUUYECKUE (YHKIIWH.
I"apmonnueckue konebanus. [Ipukiiaanslie 3agaun.

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBaTenbHOCTH. UYucnoBas Mmocie0BaTeIbHOCT, CIIOCOOB! €€ 3a/laHMs, BBIYHUCIICHUS
9IeHOB mocienoBarenbHOCTH.  CrocoObl  3aiaHusi M CBOWCTBA
YHCITOBBIX MOCTIENOBATEIBHOCTEM. ITonarue 0 npeene
nociaenoBarenbHoCcTH.  CyliecTBOBaHME — Npelesla  MOHOTOHHOM
OTpaHUYCHHON MOCJIEJOBATEIBHOCTH. CymmupoBaHue
nocjenoBarenbHocTell. beckoHeuHO yOBIBarolias TreoMeTpHuecKas




MPOTPECCHs U ee CyMMa.

IIpounzBoHasi. [lonsTe o mnpou3BoAHONW (YHKUIUH, €€ TeOMETPUYECKHH Hu
¢uznyeckuil cMpICi. YpaBHEHHE KacaTelbHOM K Tpaduky (GyHKIHH.
[Ipon3BogHblE  CyMMBI, Pa3HOCTH, [POU3BENCHMS, YACTHBIE.
[IponsBogHble OCHOBHBIX JJIeMEHTapHbIX (yHkuuii. IlpaBuna u

(hopMyITBI b hepeHIUPOBAHNUSA, Tabuna MIPOU3BOTHBIX
aneMeHTapHbIX (QyHkuuid. [IpomsBogHple 0OpaTHON (QYHKIMH |
komro3unuu  QyHknuu.  MccnenoBanume (GYHKIMH € TOMOIIBIO

npousBogHON. HaxoxxaeHne HanOoIbIIero, HAMMEHBIEro 3HAYCHHUS U
SKCTpeMallbHBIX 3HadeHud (QyHkiuu. Ilpumepsl wncnoiIbp30BaHUS
MIPOM3BOTHON ISl HAXOXKACHHUS HAMIYYIIETO PEeIICHHUsS B MPUKIIAIHBIX
3amavyax. Bropas mpousBoAHAs, €€ IeOMETpPUYECKUH U (PU3NYECKUil
cmblcil. HaxoaeHue ckopocTH Ui Ipoliecca, 3alaHHoro Gopmynoil u

rpadukom.
[TepBooOpa3znas u Unterpan u mnepBooOpasnas. Teopema Hprotona—IJleitOnuna.
HHTETpall. [IpumeHeHune wuHTEerpaja K BBIUHCICHHIO (DU3NYECKUX BEIMYUH U

mowaaen. [IpumMeHeHue onpeaeieHHOro HHTerpasia ajis HaXOXKIEHUs
wiomanau  KpuBoiuHedHoW — Tpameuuu. ®opmyna  Heroorona—
Jleiionuua. [IpuMeps! npuMeHeHHs HHTeTpaia B (GU3UKE U TEOMETPHH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUA u YpaBHeHUA u CHCTEMBI YpaBHEHHII. PanmonansHele,
HEPaBEHCTBA. HppalUOHAJIbHBIE, HOKa3aTelIbHbIE, aorapudmMudeckue u
TPUTOHOMETPUYECKUE YPABHEHHS U CHCTEMbl. PaBHOCWIIBHOCTH
ypaBHEHUI, HEpaBEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX PELICHHS
(pa3nokeHue Ha MHOXHUTEIM, BBEICHHE HOBBIX HEU3BECTHBIX,
MOJICTaHOBKa, rpaduueckuii meron). HepaBenctBa. PanmonanbHble,
HppalUOHAJIbHBIE, IIOKa3aTeIIbHBIE, jorapudmudeckue u
TPUTOHOMETPUYECKUE HEPABEHCTBA. OCHOBHBIE NPUEMBI MX PELLCHUS.
Hcnonb3oBanue CBOWCTB M TpagukoB (GYHKUMH TIpU pPEUICHUU
ypaBHEHUH H HepaBeHCTB. Meroa wuHTepBajioB. H3o0paxenue Ha
KOOPAUHATHOM IUIOCKOCTH MHOJKECTBA PpELICHUH YpaBHEHUH U
HEPABEHCTB C JBYyMs IIEPEMEHHBIMU M HX cucrteM. IIpumenenue
MaTeMaTHYECKUX METOJIOB JJIsi PEIICHUsl COAEpKATEIbHBIX 3ajad W3
pa3nuYHbIX 00JacTeil HayKu U NMpakTuku. MHTEprnperanus pe3ynprara,
YYET peanbHbIX orpanndeHuil. Kopau ypaBHeHuUi.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEM

O1eMeHTBI OcHOBHBIE TOHATHA KOMOMHATOpHKH. IIpaBmia KOMOHWHATOPHKH.
KOMOUHATOPUKHU Pemenne komOMHATOpHBIX 3azad. Pasmemienus, coderaHus U
nepecraHoBku. bunom  Heroorona u  tpeyronsHuk — Ilackans.
[Ipuknannele 3agaun.  3ajaud Ha MOACYET 4YMCIA pPa3sMELICHMH,
NEPEeCTaHOBOK, coueTaHWid. Pemenne 3amau Ha mepebOp BapHAHTOB.
®opmyna  OmHomMa  HeioToHa. CBoiicTBa ~ OMHOMHHAJIBHBIX
kodp¢urmentoB.  Tpeyrompauk  [lackams. DieMeHTH  TEOpUU
BeposiTHOCTeH. CoObITHE, BEPOSITHOCTH COOBITHS, CJOXEHHE U
YMHOXEHHE BeposiTHOCTeH. [loHSATHE O HE3aBUCUMOCTH COOBITHH.
JuckperHas ciydaliHasg BEIMYMHA, 3aKOH €€  paclpeiciICHHs.
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YucnoBble XapaKTEpPUCTUKH JUCKPETHOW CIy4yalHOW BETUYUHBI.
[TonsaTre 0 3aK0HE OOIBIINX YUCEI.

DJIeMEHTHI
MaTeMaTUYECKOU
CTaTUCTUKHU

[IpencraBnenne gaHHbIX  (TaONMIBI, JOUarpammbl, Tpauku),
reHepaibHas COBOKYIHOCTh, BBIOOpKa, cpeaHee apudMeTHdeckoe,
Menuana. [lonsTue o 3agayax MaTeMaTHUECKO cTaTUCTUKU. PelieHue
MPAKTUYECKUX 3aJa4 C IPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.
Uctopusi pa3BuTHs KOMOWHATOPWUKH, TEOPHH BEPOATHOCTEH |
CTATUCTMKM M WX pOJIb B pPa3NWYHBIX cdepax dYeIoBeYeCKOi
xusHeaesTenpHocTH.  Kitaccuueckoe — omnpeneneHue  BEpOSTHOCTH,
CBOWCTBAa BEpPOATHOCTEN, TeopemMa O CYMME BEpPOSATHOCTEM.
Brruncnenue BepositHocTei. [Ipuknagneie 3amaqn.

I'EOMETPUA

[Ipambie ¥ mIOCKOCTH
B [IPOCTPAHCTBE

B3auMHOe  pacnonokeHue  IByX ~IOpsAMBIX B IIPOCTPAHCTBE.
[TapanneasHOCTh MpsAMON U IIOCKOCTH. [lapalneabHOCTh IMIIOCKOCTEM.
[lepieHOUKYIAPHOCT NPSAMOM M IUIOCKOCTH. Ilepnenmukymsp u
HAKJIOHHAs. YTOJ MEXAYy OpsIMOM M IJIOCKOCTBIO. JIByrpaHHBIM Yrod.
VYron mexny miaockocTsamu. IlepneHIuKyIIpHOCTB ABYX IUIOCKOCTE.
'eomerpuyeckue npeoOpa3oBaHUs  MPOCTPAHCTBA:  MAPaJUICJIbHBINA
IIEPEHOC, CHUMMETPHUsS  OTHOCUTENBHO IUIocKOCTH. [lapannensHoe
npoexktuposanue. Ilnomans oproroHanbHON mpoekuuu. M3zoOpaxeHue
IPOCTPAaHCTBEHHBIX (HUTyp.

MHororpanHuKH

Bepuunsl, pebpa, rpann MHOrorpaHHuka. Pa3BepTka. MHororpanssie
yribl. Beimykiele MHOTOrpaHHuKU. Teopema Diinepa. [Ipuzma. [psimas u
HakiIoHHas mnpu3Ma. [IpaBunbnas mnpusma. Ilapamrenenunen. Kyo©.
[Tupamupaa. IlpaBunbHas nmupamuaa. YcedeHHad nupamuga. Terpasap.
Cummerpun B KyOe, B mNapajuielienuinene, B NpU3ME U IUPaMUJE.
Ceuenus KyOa, mpusMbl W mupamuabl. [IpencraBieHne o mMpaBUIIBHBIX
MHOTOTpaHHHUKax (TeTpaspe, Kyoe, OKTasape, JOAEKA3APEe U UKOCAIIPE).

Tena u MOBEPXHOCTH
BpALICHUS

[{unuaap u KoHyc. YceueHHbIH kKoHyc. OCHOBaHUE, BbICOTA, OOKOBas
MOBEPXHOCTh, OOpasyromas, pasBepTka. OceBble CEUeHHs M CEUeHHS,
napamensHsle ocHoBaHuio. llap u cdepa, ux ceuenus. KacarenbHas
TUIOCKOCTH K cdepe.

O6wem u ero usmepenue. Murerpansnas gopmyna oobema. OopMyiisl
o0beMa KyOa, IPSMOYTOJIBHOTO MapalleienuIesia, MPU3Mbl, LWINHAPA.
@opmynel  o0beMa mupamMuabl M KOHyca. QopMyibl  IIIOINAAU
MOBEPXHOCTEH HMIMHIpa U KoHyca. PopMynbl o0beMa 1mapa U MIoIaan
cdepsl. [Togobue Ten. OTHOImIEHN MoOImaael MoBepXHOCcTel 1 00beMOB
HNOJOOHBIX TEIl.

N3mepenus B
TeoOMeTpUu
Koopnunatst Hu
BEKTOPHI

[IpsimoyronbHas (AekapToBa) cHcTeMa KOOPAMHAT B IMPOCTPAHCTBE.
dopmyna pacCTOSIHUA MEXAY JABYMS TOUKaMH. YpaBHeHHS cdepsl,
IJIOCKOCTH U NpsAMOi. Bektopel. Moaynp BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. PasznoxeHue
BEKTOPA IO HAIpaBJICHUAM. YTOJ MEXAy AByMs BekropaMu. [Ipoekums
BekTopa Ha ock. Koopaunatsl Bektopa. CkalasipHOE NpPOU3BEACHHE
BEKTOpOB. lVcrosib30BaHME KOOpAMHAT M BEKTOPOB IPH PEUICHUH
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MAaTeMAaTHU4YCCKUX W IMPUKIAAHBIX 3aJda4. I[eﬁCTBHH C BCKTOpaMu,
3alTaHHBIMHX  KOOpAWHATaMHU. CKaJ’IprHOC OPOU3BCACHHUE BCKTOPOB.
BGKTOpHOC YpaBHCHHE HpHMOﬁ U II0CKOoCTU. Mcnonb30BaHue BCKTOPOB
IIpHU 10Ka3aTCIILCTBC TCOPEM CTCPCOMECTPHU.

JIns BHEAyUTOPHBIX 3aHATHM CTyJIEHTaM Hapsay C pEIICHUEM 3adad H
BBIIIOJITHEHUEM  NPAKTHYECKUX  3aJaHUM  MOYKHO  MPEIJIOKUTh  TEMBI
UCCJIeIOBATENHCKUX U pePepaTuBHBIX padOT, B KOTOPBHIX BMECTO CEpUN OTIIETBHBIX
MEJKUX 3a7a4 W YNpPaXHEHUN TNpejiaraloTcsi CIOKETHbIE 3aJaHusi, TpeOyrolue
JUTUTENIbHON paboThl B paMKaxX OJJHOM MaTEMaTHYECKON CUTyalluu. DTH TEMbl MOTYT
OBbITh KaK WHJMBHUAYAJIbHBIMU 33JJaHUSMH, TaK W TPYNIOBBIMU JJIsI COBMECTHOIO
BBIITOJIHEHHSI HCCIIEJOBAHUS.

[TpumepHbIie TeMbl pedepatoB (IOKIIAI0B), HCCIIEIOBATEIBCKUX MPOCKTOB:

* McTopust BO3BHUKHOBEHUS YHCEIL.

* Mcropus BOZHUKHOBEHUS JIOTapru(MOB.

» CpeiHHE 3HAYECHMS U MX IPUMEHEHUE B CTATUCTHUKE.
* 13 ncropun TpUroHOMETPUH.

* Cno)xeHue rapMOHUYECKUX KOJICOaHUM.

* I'papuueckoe penieHre ypaBHeHUN U HEPABEHCTB.

* [IpaBrIbHBIE ¥ TIOJYIPABUIIBHBIE MHOTOI'PAHHHKH.
» Konnueckue ce4eHus 1 UX IPUMEHEHUE B TEXHUKE.
* [Tonsitue nuddepennmana 1 ero NPUIOKEHHUS.

» CxeMbl TIOBTOPHBIX HCNIBITaHUN bepHyIu.

* lccienoBanue ypaBHEHUI 1 HEPABEHCTB C IIAPAMETPOM.

TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzammu copepkaHus 00111€00pa30BaTEIbHON yUeOHON HCHIUILITUHBI
«Marematuka» B mpenenax ocBoeHuss OIIOII CIIO na 6a3ze OCHOBHOTO OOIIETO
oOpa3oBaHMsI C TIOJYYEHHEM CpeIHEro oO0miero oOpa3oBaHUS MaKCHMallbHAS
yueOHas Harpy3ka oOy4aronuxcsi COCTaBIISET:
* o cnermanabHOCTIM CIIO Texnuueckoro — 381 wac. U3 Hux:
aynutopHas (oOs3aTenbHas) Harpy3ka oOydYarouiuxcsi, BKIIOYas MPaKTUYECKHE
3aHATHS — 254 Yaca, caMocTosITeNbHas pabora — 121 dac.

Obsi3aTtenbHas | CamocTosiTesqbHasi | MakcuMaJibHast
Ne HaumeHoBaHue Y3JI0BBIX
n/n Y4eOHBIX )J1eMEHTOB ayauropnast padora Harpysxa
HArpy3kKa

1 Benenue 2 - 2

2 Pa3ButHe moHsTHS O YHUCIIE. 12 6 18
KomruiekcHble yncina.

3 OyHKIMU U rpaduKu 20 10 30

4 Kopnu, crenenu u norapugmsl 30 15 45

S) OCHOBBI TPUTOHOMETPUU 32 16 48

6 [Ipssmple ©W  TUJIOCKOCTH B 24 12 36
MPOCTPAHCTBE

7 MHOTrorpaHHUKH U KPYTJIbIE Tea 30 15 45

8 Hayvana MaTeMaTHYECKOTO 24 12 36
aHaJm3a

9 WuTerpan u ero npumeHeHue 16 8 24
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10

YpaBHEHHS U HEPABEHCTBA 20 10 30

11

Koopaunate! 1 BeKTOpHI 18

27

12

DJeMeHTbl KOMOHHATOPUKH 12

16

13

DJIeMEeHTbl TEOPUH BEPOSITHOCTEH 12
Y MaTeMaTUYECKOM CTaTUCTUKU

Al |©

16

14

Koncynprammu 6

Htoro

254 121+6 381

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOU JEATEJIBHOCTH

CTYJAEHTOB

Conepxxanue
oOyueHus

XapakTepucTUKa OCHOBHBIX BHJIOB JI€ATEJBHOCTH CTYICHTOB (Ha YpOBHE
y4eOHBIX JIEHCTBUIN)

BBenenue

O3HakOMJIECHHE C pOJIbIO MaTeMaTHKM B HayKe, TEXHHKE, JKOHOMHUKE,
MH()OPMAITMOHHBIX TEXHOJOTHUAX U MPAKTHYECCKON JeaTeIbHOCTH. O3HAKOMIICHHE C
HeIsIMUA M 3aJladaMyd M3YyYeHHs] MaTeMaTUKu Mpu ocBoeHuu mnpodeccuir CIIO u
crernanpHOCcTel CIIO.

Pa3Butue
HOHSTUA
0 4YHciie

BreimonHenne apudMeTHUeCKHX ACWCTBHH HaJ YWCIAMH, COYETash YCTHBIC H
NUCbMEHHbIE MpHeMbl. HaxoxaeHue npuONMKEHHBIX 3HAYEHUH BEIUYMH U
MOTPEIIHOCTE BBIYMCICHUA (A0COMIOTHOW M OTHOCUTENBHOI); CpaBHEHHE
YHCJIOBBIX BeIpakeHH. Haxoxaenue ommoOok B mpeoOpa3oBaHUsIX U BBIYHCICHUSIX
(OTHOCHTCS KO BCEM ITYHKTaM MPOrpaMMBbl).

Kopuwn,
CTENEHH,
JorapuQmbl

O3HakoMJIeHHE C TIOHATHEM KOpHS N-H CTENEeHH, CBOMCTBAMHU pPAaIUKalIOB HU
IIPaBUIAMU CpaBHEHUs KOpHeH. POpMyIMpOBaHUE ONPEEIICHHUs KOPHS U CBOMCTB
KOpHEW. BpluncieHue W CpaBHEHHME KOPHEW, BBIIOJIHEHHME INPUKUAKU 3HAYCHUS
kopHs. [IpeoOpa3oBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPOKEHHH, COAEpIKaIIUX
panukanbl. BeinmonHenwe pacueToB 1o (QopMynaMm, COAEp)KallUM paaHuKalbl,
OCYIIECTBIISII HEOOXOIUMBbIE IOJCTAaHOBKM M npeoOpazoBanus. OrmpeneneHue
PaBHOCHUIBHOCTU BBIPQXKEHUH C paaukanamu. PemieHwe uppanuoHanIbHBIX
ypaBHeHU. O3HAKOMJICHHUE C MTOHATHEM CTEIICHH C JEHCTBUTENBHBIM I10KA3aTEIEM.
HaxoxneHue  3HaueHMH  CTEMEHH,  MCHOJNB3Yys  OpU  HEOOXOJUMOCTHU
MHCTPYMEHTAJIbHBIE CPEJICTBA. 3alUChIBAHNUE KOPHS N-Il CTENEHU B BUJE CTENEHHU C
ApOOHBIM IMOKazaTeaeM M HaobopoT. dopmynupoBaHHE CBOWCTB CTENEHEH.
Bbruucnienue creneHel ¢ palMOHAIbHBIM IOKA3aTElIEM, BBINOIHEHHE NPUKUAKH
3HAQ4YEeHUsl CTENEeHH, CpaBHeHHE creneHed. [IpeoOpazoBaHMe 4YMCIOBBIX U
OyKBEHHBIX BBIPAXKEHHUH, COAEp)KAIIMX CTEMEHH, NMPUMEHsAS CBOWcTBa. Pemienue
MOKAa3aTeNbHbIX yYpaBHEHUH. O3HAKOMIIEHUE C NPUMEHEHHEM KOPHEH U cTeneHeu
IIPY BBIYKCICHUM CPEIHMX, JIEJICHUHM OTPE3Ka B «30JI0TOM CedeHHM». Pernienue
IIPUKJIAHBIX 33734 HA CJIOXKHBIEC IPOLEHTBHI.

OCHOBBI
TPUTOHOMETP
15071

W3ydyeHne paauaHHOrO MeETOJa WM3MEPEHUs YIVIOB BpALEHUS M HUX CBA3M C
rpaaycHoil Mepoil. M3o0paskeHre yriioB BpallleHUs] Ha OKPY>KHOCTH, COOTHECEHHE
BEIMYMHBl yIJIa C €ro pacnojoxenueM @DOpMyJIHpOBaHHE OINpPEAEICHUN
TPUTOHOMETPUYECKUX (YHKIMH [ yIJIOB IOBOPOTAa M OCTPBIX  YIJIOB
IPSMOYTOJIBHOTO TpPEYrojbHUKa M OOBSICHEHHE HX B3auMOCBs3U IIpumeHeHue
OCHOBHBIX ~ TPUIOHOMETPUYECKHMX TOXIECTB [  BBIUUCICHHUA  3HAYCHUH
TPUTOHOMETpUYECKUX (PyHKIMH 1Mo onHOW M3 Hux M3yueHue oCHOBHBIX (popmyn
TPUTOHOMETpUU: (OPMYNbI CIIOKEHHs, YIBOCHUs, IpeoOpa3oBaHMs CyMMbI
TPUTOHOMETPUYECKUX (YHKLUUI B NPOM3BEAECHUE M INPOU3BEIACHUS B CyMMY U
NPUMEHEHNE IIPU BBIYMCICHUU 3HAYEHUS TPUTOHOMETPHUUECKOTO BBIPAXKEHUS U
ynpoiueHus ero. O3HakOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOYEK HA €IMHUYHOMN
OKpPY>KHOCTH W TPUMEHEHHE WX Ui BbIBOAa (hopmyn mpuBeaeHHs. Pemenue mo
dopMynaM U TPUTOHOMETPHUECKOMY KpPYTy MPOCTEHIINX TPUTOHOMETPHUUECKUX
ypaBHeHHH. [IpuMeHeHne oOIMX METOJOB pelIeHHs ypaBHEHHH (TpUBENEHHE K
JUHEMHOMY, KBaJpaTHOMY, METOJ Ppa3JIO)KEHUS HAa MHOMKUTENH, 3aMEHbI
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MEPEMEHHO) MPH pelleHuH TPUTOHOMETPHUUECKUX YPAaBHEHUN. YMEHHE OTMEUYaTh
Ha Kpyre peuieHus NpoCTeHIINX TPUTOHOMETPUUECKUX HepaBeHCTB O3HAKOMIICHHE
C MOHATHEM OOpaTHBIX TpUTrOHOMeTpudeckux (yHKIMi. M3ydueHue ornpeneneHuit
apKCHHYyca, apKKOCHHYCa, apKTaHI'eHca yuciia, GopMyTUpOBaHUE UX, H300paKeHne
Ha €IMHUYHON OKPYKHOCTH, IPUMEHEHUE NPU PENIEHUH YPaBHEHUI

OyHKIMN, UX
CBONCTBa 51
rpaduku

O3HakOMJIEHHE C MOHSATHEM IIEPEMEHHOM, NpHUMepaMHu 3aBUCHUMOCTEH MEXIy
nepeMeHHbIMH.  O3HaKOMIIEHHME C  TOHATHEM  rpaduka,  OIpelesieHue
MIPUHAUICKHOCTH TOYKH rpaduky ¢yHkmun. OrmnpeneneHue 1o  (opmyre
MpPOCTEHIIel 3aBUCUMOCTH, BHIa e¢ Tpaduka. BelpakeHue mo Qopmyie oxHOM
nepeMeHHoil depe3 npyrue. O3HakoMJIeHHE C ompenesneHueM (yHKIUH,
¢dbopmynupoBanue ero. HaxoxxmeHue o0nacTu omnpeneieHus M 00JacTH 3HAYCHUH
¢byakiuu  O3HaKOMJIEHHE C MpUMepaMu (PYHKIMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MpOLEccax U3 CMEXKHBIX TUCHUIUIMH. O3HAKOMIIEHHUE C JI0Ka3aTeIbHBIMU
pacCy X /I€HUSMU HEKOTOPBIX CBOMCTB JIMHEHHOW M KBaJpaTUYHON (yHKIUH,
MPOBEJICHUE HCCIEAOBAHUS JIMHEWHOM, KYCOUHO-TMHEHHON, ApOOHO-TUHEHHON U
KBajgpaTuyHOW (yHKUMH, mnocTpoeHue ux rpadukoB. Iloctpoenue u urTeHHe
rpadukoB ¢ynkumii. Mccnegoanue gpynkumu. CocraBieHue BUAOB (YHKIMIA 1O
JTAHHOMY YCJIOBUIO, PELICHUE 3ajad Ha IKCTpeMyM. Brimonnenne npeodbpa3zoBanuit
rpaduka ¢yHkuun M3ydenne noHsATHS 0OpaTHOM (QyHKIHMH, ONpeneeHue BUIa U
noctpoeHue rpaduka oopaTHol (HYHKINHU, HAXOXKAECHUE €€ 00JIACTH ONpeIeIeHuUs
u obmactu 3HaueHWH. [IpUMEHEHHME CBOWCTB (YHKIMH TIPH HCCIICIOBAHHH
YpaBHEHUH U peUIeHUH 3a/1a4 Ha SKcTpeMyM. O3HaKOMIIEHUE C TIOHATHEM CIIOKHOM
¢bynkuuu. Beruucnenue 3HaueHMHd (QYHKOME 1O  3HAYSHHIO  apryMEHTa.
Omnpenenenre MOJIOKEHUSI TOYKH HA Tpaduke MO ee KOOpAMHATaM U HaoOOpOT.
Ucnonp3oBanne CBONUCTB (YHKIMI i1 CpaBHEHUS 3HAYEHUH CTEeNeHed H
norapudmoB.  IlocTtpoeHne  rTpadmKOB  CTENEHHBIX, IOKa3aTelIbHBIX U
norapumuueckux  ¢yHKui. O3HAKOMJIIEHHE C TIOHATHEM  HENpPEepPBIBHON
nepuoaudecko QyHkimMM, (OpMYIHpPOBAaHHE CBOICTB CHHyca M KOCHHYCa,
noctpoeHue ux rpadukoB. O3HaKOMJICHHE C TIOHATHEM TaPMOHUYECKHUX KOJIeOaHHit
U IpUMEpaMU TapMOHHYECKUX KOJIeOaHUH IJIsi ONMHCAHHS MPOLECCOB B (PHU3HMKE U
Opyrux obnactax 3HaHusA. O3HaKOMJIEHHE C MOHSATHEM Pa3pbIBHON MEPHOAMYECKOMN
¢byHkuuu, GOopMyIupOBaHHE CBOWMCTB TaHT€HCAa M KOTAHICHCA, MOCTPOCHUE HX
rpadukoB. [IlpumeHeHHe CBOWCTB  (DYHKIWH Ui CpaBHEHUS  3HAYCHHM
TPUTOHOMETPUUYECKUX (YHKIHM, peleHus TPUTOHOMETPUYECKUX YpaBHEHUH.
[Moctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (YHKIUI U ONpe/eneHue
1o rpa)uKam UX CBOWCTB.

Hauamna
MaTeMaTHIECKO
ro aHajau3a

O3HakOMJIEHHE C MOHATHEM YHCIOBOH IOCIENOBAaTEIbHOCTH, CHOCOOAMHU €€
3a/laHusl, BBIYMCIEHUSAMH €€ wieHOB. (O3HaKOMIIEHHE C IIOHATHEM IIpenesa
nocyenoBarebHOCTH. O3HAKOMJIEHHE C BBIYUCIECHHEM CYMMBbI OECKOHEUHOIO
YHUCJIOBOTO psAla Ha NpUMEpPEe BBIYUCIEHUS CYMMBl OECKOHEYHO YOBIBAOLICH
reoMeTpHUecKol mporpeccuu. Pemenue 3amau Ha nmpuMeHeHHE (HOPMYJIbI CyMMBI
OeckoHeuHO yObIBarolled reomeTpuueckoil mporpeccuu. O3HaKOMIIEHHE C
NOHATHEM TNPOU3BOAHON. M3ydeHue m opMynupoBaHHE €€ MEXaHUYECKOro U
FE€OMETPUYECKOTO CMBICIIA, M3YyYCHHE aJIrOpUTMa BBIYUCIICHUS IIPOM3BOJHON Ha
IpUMepe BBIYMCIEHHS MTHOBEHHOW CKOPOCTM M YIJIOBOrO Kod(duIueHTa
kacaTenbHOM. CoOCTaBIEHUE ypaBHEHHUS KacaTEIbHOM B OOLIEM BUAE. YCBOEHHUE
npaBuil U QepeHurpoBanys, TaOIUIbl IPOU3BOJHBIX JIEMEHTAPHbIX (YHKLUH,
npuMeHeHne A auddepeHIUpoBaHus  (QYHKLUM, COCTaBJIEHUs YypaBHEHMs
KacaTenbHOM. V3yueHne TeopeM O CBsSI3M CBOMCTB (YHKIMH WU TPOU3BOIHOIA,
¢dopmymupoBka wux. IIpoBeneHne ¢ TOMONIBIO MPOM3BOJHON HCCIICAOBAHHSA
¢byHkumy, 3amaHHOM (OpPMyNOi. YCTaHOBIIEHHE CBA3M CBOMCTB (yHKIMH U
MIPOM3BOIHOM 1O UX rpadukam. [IpuMeHeHne TpoU3BOIHOM [T peleHus 3a1a4d Ha
HaXOXXJCHWE HaumOONIBIIEr0, HAWMEHbBIIET0 3HAYEeHUs W Ha HaxXOXJIEHHUE
skcTpeMyMa. O3HaKOMJIEHUE C MOHITUEM MHTErpaia U neppoodpasHoil. M3yueHue
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MpaBWjia BBIYUCIECHUS TepBoOOpa3sHOW H TeopeMbl Hplorona— JleiOHuna.
Pemenne 3amay Ha CBA3b NEepBOOOpa3sHOW W €€ MPOM3BOAHON, BBIYHCICHHE
nepBooOpa3Hoil ans JaHHOM (yHKIMK. Pemienue 3agauy Ha MpUMEHEHHE UHTErpaia
JUIS BBIYUCTICHHSI (PU3HMUECKUX BEJIMYMH U TUIOIIA e

YpaBHeHus u
HEPaBEHCTBA

O3HakOMJIEHHE C TPOCTEHIIUMHU CBEACHUSMU O KOpHSAX airedpandecKux
YpaBHCHUM, TOHATHSIMH WCCICIOBAHUS YPAaBHEHHH W CHCTEM YpPABHEHHII.
N3ydenue Teopun paBHOCWUIBHOCTH YpaBHEHUW W ee€ NpuMeHeHud. [loBropeHue
3aIlMCH PEUICHUs! CTAaHIAPTHBIX yPaBHEHUH, IPUEMOB NpeoOpa3oBaHus ypaBHEHHUH
JUIs  CBEACHMA K CTaHJApPTHOMY YpaBHEHMIO. PelleHne panuoHalIbHBIX,
UpPpalMOHATBHBIX, TOKA3aTENbHBIX, JOTapUPMHUECKHX M TPHUTOHOMETPUYECKHX
ypaBHeHHH W cucTeM. lcrmoib30BaHWe CBOMCTB W Tpa@uKOB (GYHKIMHA IS
peuieHust ypaBHeHuil. [loBTOpeHHE OCHOBHBIX MPHUEMOB pELIEHUS CUCTEM.
Pemenue ypaBHeHUl ¢ MPUMEHEHHEM BCEX MPUEMOB (Pa3yIoKEeHUs HA MHOKHUTEIH,
BBEICHUS HOBBIX HEW3BECTHBIX, MOJICTAHOBKH, rpaduyeckoro Meroaa). Pemienue
CUCTEM YpPaBHEHHUH C NPUMEHEHHEM pa3JIMYHbIX CIOco00B. (O3HAKOMJICHHE C
OOIIMMH BOTMPOCAMHU PEUICHHUS HEPAaBEHCTB M UCIOJIb30BAaHHE CBOMCTB M IpauKoB
(GyHKIMI pU peleH HepaBeHCTB. PellieHne HepaBeHCTB U CUCTEM HEPABEHCTB C
NIPUMEHEHHUEM Pa3In4HBIX crioco0oB. [IpuMeHeHne MaTeMaTHUECKUX METOJIOB IS
pelIeHHs COAEPIKATEeNFHBIX 337ad W3 Pa3IMYHBIX O0JIAaCTel HAayKH M MPAKTUKU.
WuTepnpetnpoBanye pe3yabTaTOB ¢ YYETOM PeabHbIX OrPAaHUYEHUM.

DNeMeHThI
KOMOMHATOPHK
u, TEOPHUH
BEPOSITHOCTH U
CTaTUCTHKH

W3ydyenne mpaBwia  KOMOMHAaTOpDMKM M IPUMEHEHHME IIpM  PELICHUH
KOMOMHATOPHBIX 3aJau. Pelenne KOMOMHATOPHBIX 33124 METOJ0OM Iepedopa u 1o
npaBwily  yMHOKeHHMA.  O3HaKOMJIEHHE C  MOHATUAMH  KOMOMHATOPUKU:
pa3sMEIlEeHUAMH, COYETaHUSMH, MEepecTaHOBKaMM M GopMyldaMu Uil HX
BbluuciieHust. OObsICHEHHE U IPUMEHEeHHe (GOpMYJT Ul BBIYUCICHUS Pa3MEeLIeHUH,
NEPECTAaHOBOK M COYETaHUH NpH pemeHud 3azad. O3HakomileHHE ¢ OMHOMOM
Herorona wu TtpeyronpHukom Ilackansa. PemeHue mnpakTudyeckux 3agad  C
UCIIOJIb30BAaHUEM IOHATUM M MpaBWI KOMOMHATOPUKU. VI3ydyeHue Ki1accu4eckoro
ONpPENEICHUsSI BEPOSITHOCTH, CBOWCTB BEPOSTHOCTH, TEOPEMBI O CyMMe
BEpOATHOCTEH. PaccMOTpeHue npHMepoB BBIUUCIIEHUS BEpOSTHOCTEH. Pemenue
3aj7la4y Ha BBIYUCIICHUE BEpOATHOCTEH coObITuil. O3HaKOMIJIEHHE C MPEICTaBICHUEM
YUCIOBBIX JAHHBIX U MX XapaKTepUCTUKaMU. PelleHHe NpakTUYECKHX 3a7ad Ha
00pabOoTKy YMCIIOBBIX AHHBIX, BEIYMCICHUE UX XapaKTEPHCTHK.

IIpsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE

@opMynupoBKa M IPUBEAECHUE  JIOKA3aTE€IbCTB  I[PU3HAKOB  B3aUMHOIO
pacrnoioKeHus NpsAMBIX U IUIOCKOCTeH. Pacrno3HaBaHue Ha 4yepTekax U MOJEIAX
pasNMYHBIX CIy4aeB B3aUMHOIO pACHOJOXKEHUS MpPSAMBIX U IIJIOCKOCTEH,
apryMEHTUPOBaHHUE CBOUX CykAeHUN. DopMyIMpOBaHUE ONPECICHUN, TPU3HAKOB
U CBOWCTB MNapa/UICJIbHBIX M IEPHEHIUKYISAPHBIX IUIOCKOCTEH, IBYIPaHHBIX H
JIMHEMHBIX yIJI0B. BBINOIHEHHE MOCTPOEHUS YIVIOB MEKIY NPSAMBIMH, IMPSIMOU U
IUIOCKOCTBIO, MEXJYy IUIOCKOCTSMM II0 ONHMCAHHIO M PACIIO3HABAaHUE HUX Ha
Mozensx. IlpuMeHeHHMe NPU3HAKOB M CBOMCTB PACIOJIOKECHHS IPSAMBIX U
IUIOCKOCTEH MpH pelieHun 3a1ad. M300paxenne Ha pUCyHKaxX U KOHCTPYHUPOBaHHE
Ha MOJENSAX MEpPHEHAUKYJIIPOB U HAKIOHHBIX K IUIOCKOCTH, MpPSIMBIX,
napajieNIbHbIX IUIOCKOCTEH, YITIOB MEKIY NMPSMOM U INIOCKOCTBIO U 0OOCHOBaHHE
noctpoeHus. PemieHne 3agad  Ha  BBIYMCICHHE T'€OMETPUYECKUX BEJIMYHUH.
OnucelBaHuE pacCTOSIHUSA OT TOYKM A0 IUIOCKOCTH, OT MPSIMOM O IUIOCKOCTH,
MEXAy  IUIOCKOCTAMH, MEKAY  CKPCIUMBAIOIIUMUCSA  NPSAMBIMH,  MEXIY
IPOM3BOJIBHBIMU (PUI'YypaMu B IPOCTPAHCTBE.

MHororpaHHuk
u

OnucaHue U XapakTEPUCTUKA PA3IUYHBIX BUJOB MHOTOI'PAHHUKOB, MEPEUHUCICHHUE
UX DJJEMEHTOB U CBOWCTB. M300pa)keHHME MHOTOTPAHHUKOB U BBIMOJIHEHUE
MOCTpPOCHUA Ha 1/1306pa>1<eH1/1;1x U MOJACIIX MHOI'OT'PpaHHHUKOB. Brerancnenue
JUHEHHBIX DJEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpAIMSIX,
apryMEHTHUPOBAaHUE CBOMX CYKIEHUH. XapaKTepUCTHKA W M300paKCHHE CEUeHMUS,
pa3BEPTKHU MHOTOTPAaHHHUKOB, BEIYMCIIEHHE IUIOMAAEeH noBepxHocTel. IlocTpoenune

15




npocTelmux cedeHuil KkyOa, mnpusmbl, nupamuibl. [Ipumenenue ¢akToB u
CBeZIeHMI u3 iaHuMeTpun. O3HaKOMJIEHHE C BUAAMU CUMMETPUI B IPOCTPAHCTBE,
(dbopMynupoBaHUE OMNpEACNECHU M CBOWCTB. XapaKTepUCTHKA CUMMETPUHU Tel
BpallleHHs1 1 MHOTOrpaHHUKOB. [IpiMeHeHHne CBOMCTB CUMMETpPUU MPU PELICHUU
3amad. Mcmonmp3oBaHMe TPUOOPETEHHBIX 3HAHMKA IS HMCCIENOBAHUS U
MOJICIIMPOBAHMS HECIOXKHBIX 3aaa4. M300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M
BBINIOJTHEHHE PUCYHKOB IO YCJIOBHSIM 3a/1a4.

Tena n O3HakoMJIeHHE C BUJAaMHU TeNl BpalleHus, (GOPMYIHPOBAHHE WX OIpPEIeNICHHHA U
MOBEPXHOCTH | CBOMCTB. DOpPMYIHpPOBAHHE TEOPEM O CEUYEHHUH IIapa IUIOCKOCTBHIO U IUIOCKOCTH,
BpaLICHHUS KacaTenbHOM K cdepe. XapakTepuCTHKa M HM300pakeHHE TeJ BpAILICHUS, WX

pa3BepTKH, cedeHUs. Pellenne 3a1ay Ha OCTPOSHUE CEYEHUH, BEIYUCICHHUE JJIUH,
paccrosiHui, yrios, ruiowanei. [IpoBeaeHne aoka3aTelNbHBIX PACCyKIECHUN TpHU
peuieHun 3aaad. IIpruMeHeHne CBOMCTB CUMMETPUU NPU PELICHUU 3a7ad Ha Teja
BpallleHusi, KoMmOuHamuio Ten. HM3o0pakeHMe OCHOBHBIX KpYIJVIBIX Tel |
BBINIOJIHEHHE PUCYHKA 10 YCJIIOBHIO 3aJ1a4H.

WNamepennss B | O3HaKOMIIGHHE C TIOHSITHSAMH IUIOMATM W 00beMa, akCMOMaMd W CBOWCTBaMH.
reoMeTpun Pemienne 3amad Ha BBIYKCIICHHWE IIIOMIAJEH IUIOCKHMX (PUTYp ¢ NpPUMEHEHHUEM
COOTBETCTBYIOIMX (opMyd H (PakToB U3 IIaHUMETpUH. F3ydeHue TeopeM o
BBIYHCJICHHH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a/lad Ha NMPUMCHCHHE
¢dbopMyn BerHCICHHUS 00beMOB. M3ydeHue (opMyst JUIs BBIUYMCIICHHUS ILIOMIAICH
MMOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJ BpalieHus. Pemenue 3a1ad Ha BEIYUCIICHUE
MJI01a 1eH TTOBEPXHOCTH MPOCTPAHCTBEHHBIX TE.

Koopaunatel u | O3HakoMIleHHE ¢ TIOHATHEM BeKTOpa. M3ydeHne nexkapToBOW CHCTEMBI KOOPAMHAT
BEKTOPBI B IPOCTPAHCTBE, IIOCTPOEHHE IO 33aJaHHBIM KOOPAMHATAM TOYEK M IJIOCKOCTEH,
HaXOXJICHHe KOOpAMHAT ToueK. HaxoxneHue ypaBHEHUH OKpYXHOCTH, chephl,
IUIOCKOCTH. DBbluMclieHHe paccTOsSHHMN Mexay ToukaMu. M3ydeHue CBOICTB
BEKTOPHBIX BEJINYMH, [IPABWJI PA3JI0KEHHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBWJI HAXOXKICHMSI KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, NpaBWI ACUCTBUU C
BEKTOPAaMH, 3alaHHBIMU KoopauHaTaMmu. [IpuMeHeHne Teopun pyu pelieHuy 3a1a4y
Ha JIEHCTBUS C BeKTOpamM. lM3ydeHue CKaJspHOrO IPOU3BEIEHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHUs MPAMOH U I1ockocTu. IIpuMenenue Teopuu nmpu permeHuu
3aja4 Ha ACUCTBHs C BEKTOPAaMH, KOOPAMHATHBIM METOJ, NPUMEHEHHE BEKTOPOB
JUIs1 BBIYKMCIICHHs] BEJIMYMH YIIIOB U PACCTOSHUM.

YYEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE
MNPOI'PAMMBI YYEBHOM JJUCIHUILINHBI

OcBoenne mporpammbl y4eOHON AUCIMILTUHBI «MaTemMaTnkay OCYyIIECTBISIETCS B
npodeccuoHaNbHON o0pa3oBaTeIbHOM OpraHH3alnu, peanusyoomen
o0pa3oBaTeNlbHYI0 TIporpaMMmy cpeiHero oOiiero o0pa3oBaHHMs B Mpesenax
ocoerust OIIOIT CIIO Ha 0a3e OCHOBHOro o00miero oOpa3oBaHUs, YYEOHOM
kabunere. [lomemienue kabunHera ynaoBieTBOpseT TpeboBaHusiM CaHUTapHO-
AMUJEMHOJIOTHYECKUX mpaBuidl U HopmaTuBoB (CanlluH 2.42 No 178-02) u
OCHAIICHO THUIIOBBIM OOOPYIOBaHHMEM, YKa3aHHbIM B HACTOSILUX TPeOOBaHUSX, B
TOM 4YHCII€ CHEIHATU3UPOBAHHON Y4eOHOM MeOenbl0 M CpeAcTBaMH OOYy4EHHS,
JOCTaTOYHBIMU  JJIi  BBINIOJIHEHUS  TpeOOBaHMM K  YPOBHIO  MOJITOTOBKU
00yJaroImxcs.

B coctaB y4eOHO-METOOMYECKOTO W MaTepHUaTbHO-TEXHHMUYECKOTO O0eCredYeHus
IpOrpaMMbl Y9eOHOW TUCITUTUIMHBI « MaTeMaTrukay BXOJIT:

* MHOTO()YHKITHOHAJILHBIM KOMITJIEKC TPETo1aBaTerIs;
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* HarIsAgHble TOCOOMs (KOMIUIEKTHI YYEOHBIX TaOJUIl, TUIAKaTOB, IMOPTPETOB
BBIJIAIONTUXCS YIEHBIX-MAaTEMaTHUKOB H JIP.);

* SKpPaHHO-3BYKOBBIE MTOCOOHS;

* KOMIUIEKT TEXHUYECKOW TOKYMEHTAIlM{d, B TOM YHCIIC MaclopTa Ha CpeCTBa
oOy4eHus, THCTPYKITUH 110 MX UCTIOJIB30BaHUIO U TEXHUKE OC30MacCHOCTH,

* OuOIMOTEeUHBIN (HOHT.
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