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Pabouas nmporpamma paspaboTaHa Ha OCHOBE:
— DenepanbHOro TOCYJApCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CpelHero ooiero oopa3oBa-
Hus (IIpuka3 MunoOpnayku Poccun ot 17.05.2012 Ne 413 (pen. ot 11.12.2020) «O6 yrBepxkae-
HUM (eepa’abHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeaHero obmero oopaso-
BaHus» (3apeructpupoBano B Munrocte Poccun 07.06.2012 Ne 24480);
— Ilpukaza MuHuctepcTBa Hayku M Bbiciiero oopasoBanHus Poccuiickoit deneparnu Ne 885 u
MunuctepcrBa npocsemieHust Poccuiickoit ®epeparun Ne 390 ot 5.08.2020r. (pen. ot
18.11.2020r.) «O mpakTH4YeCKOW MOATOTOBKE OOydYarolmuXcs» (3aperucTpupoBaHo B MHHIOCTE
Poccun 11.09.2020r. Ne 59778);
— Pexomennanuii, conepxaiie oOmue MOAXOJbl K peain3aluu 00pa3oBaTENbHBIX MPOTrPaMM
cpenHero npodeccuoHaIbHOTO 00pa3oBaHus (OTIETBHBIX WX yacTed) B (opMme MpakTUUeCKOn
IOArOTOBKH, YTBEPXKIACHHBIX MuHucTEpCTBOM TMpocBeweHuss Poccuiickoin denepauuu ot
14.04.2021r.
— IlpumepHoil mporpammsl, pekoMeHI0BaHHONW DenepanbHbIM IOCYAapCTBEHHBIM ABTOHOMHBIM
yupexjieHueM «dDenepabHbIl HHCTUTYT pa3BUTHs oOpazoBanus» (OPI'AY «OUPO») ans peanu-
3allid OCHOBHOHM mpodeccnoHaabHOi oOpas3oBatensHON nporpammbl CIIO Ha 6a3e OCHOBHOTrO
o01rero oOpa3oBaHusl C MOTYYEHUEM CpeaHero o0miero oopazoanus (mpotokod Ne 3 ot 21 uromns
2015 r. Perucrpaunonssiii Homep periensuu 377 ot 23 utosist 2015 r. DI'AY «DUPOy);
— Mertoanueckux pekoMeHAalui o pazpaboTKe W pealu3aluy aJalnTHPOBAHHBIX 00pa3oBaTellb-
HbIX porpamm CIIO, yrBepkaeHHbIX JlenapTaMeHTOM rocy1apcTBEHHON MOJIUTHUKU B cdepe Mo-
rotoBkH pabounx kaapos u 1O Munobpuayku Poccun ot 20.04.2015 roma Ne 06-830 BH.
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Peuensus
Ha pabouyro nporpammy yueonoi qucuurumnel OYJ1.05 «Marematukay

IPOrpaMMbI MMOATOTOBKH CIIELUATHCTOB CPEIHETrO 3BEHA IO CIEUATBHOCTSIM
21.02.01 Pa3paboTka HEPTIHBIX U TA30BBIX MECTOPOXKICHUI
21.02.02 bypenue He(DTSIHBIX ¥ Ta30BBIX CKBAKHH

Paspabotunk: UanycrpuanbHblii HHCTUTYT ((uimnan) ¢penepaabHOro rocyaapcTBEHHOTO
OIOJKETHOr0 00pa30BaTEILHOIO YUPEXkKACHUs BbIciIero oopasosanus «HOropckuit
rocynapctBeHHbIl yHUBepcuTeT (MuAU (pumman) ®IBOY BO «OI'Y»).

Pabouas mporpamma ydeOHOM AMCIUILTHHBI «MaTeMaThKay mporpaMMbl TIOJTOTOBKU CIICIIH-
amictoB cpennero 3BeHa (IIIICC3) mo crennanbHOCTAM 00II€00pa30BaTEIBLHOTO TUKIJIA TEXHUYE-
ckoro npoduis pa3paboTaHa U COOTBETCTBYET B MOJHOM OOBbeMe IMPUMEPHOM Mporpamme, peKo-
MeHJI0BaHHON DenepalibHbIM rOCY1apCTBEHHBIM ABTOHOMHBIM yupexkaeHueM «denepabHblid UH-
CTUTYT pa3BuTusi oopazoBanus» (PI'AY «DUPOy») nns peanuzanuu OCHOBHOW MPOTPaMMBbI MOJTO-
TOBKH crnienranuctoB cpeanero 3BeHa CIIO Ha 6a3e ocHOBHOTO 001ero o0pa3oBaHus ¢ MOTyYSHH-
eM cpenHero oomiero oopazoBanus (mpotokosn Ne 3 ot 21 utons 2015 1. Perucrpanmonnsiii Homep
peuensuu 377 ot 23 uroins 2015 r. ®I'AY «D®UPO»).

Pabouas mporpamMma y4ueOHOM IHMCHUIUIMHBI UMEET YETKYIO CTPYKTYpPY M BKJIIOYAET CIeay-
IOII[ME HEOOXOAUMBIE SJIEMEHTBI:

- IOSICHUTEJIbHAS 3aIIUCKA;

- TEMaTUYECKUH IUIaH;

- cofiep)KaHue yueOHOU JUCIMITITUHBL

- IepeUeHb CaMOCTOSITENbHBIX PadoT;

- XapaKTEePUCTUKY OCHOBHBIX BUJIOB JCATEIHHOCTA 00YUAIOIIUXCS;

- nH(opmanIMoHHOE o0ecrieyeHue.

B paGoueit mporpamme y4eOHOW MMCHMIUIMHBI COCTaBJ€HA JIOTUYHO, CTPYKTypa pabodeit
MpOrpamMMBbl COOTBETCTBYET MPUHIIUITY €TMHCTBA TEOPETUUYECKOTO M TIPAKTUUECKOTO O0yUEHHUsI, pa3-
JIEJTBI BBIJICJICHBI TUAKTHYECKH 1IeTIeCO00pasHo.

B paboueit mporpaMmme y4eOHOM AUCHUTIIMHBI OMPEENICHBI eI U 3a7a4u, YCIOBHUS pealu-
3a1uu, TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSI.

MartepuanbHo-TeXHUYeCKass 0aza y4yeOHON IUCIUIUIMHBI 0OecreyrBaeT MPOBEICHUE BCEX
BHJIOB 3aHATHH, MPETYCMOTPEHHBIX YYCOHBIM TIJIAHOM.

[lepeueHr pekoMeHAYEMOM JAUTEpATYphl BKIIOYAET OOLIETOCTYITHbIE OCHOBHBIE U JIOIIOJIHU-
TeTbHBbIE HICTOYHUKH, IHTEepHET-peCypCHI.

B paboueil nporpamme onpenenenbl GOpMbl 1 METOJIbI KOHTPOJIS, UCIIOJIb3YEMBIE B IIPOIIEC-
Ce TEKYIIEro U MPOMEKYTOUHOTO0 KOHTPOJIsA, B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC CIIO no cre-
[MUATBHOCTSM 00IIe00pa30BaTENHHOTO IIUKIIA TEXHUYECKOTO TPOdUIIs.

3aKJIro4eHue:

PaGouas mporpamma y4yebHolM aucuuruinHbl «MaTematukay oOecrneynBaeT OCBOCHHUE 3Ha-
HUN U yMeHud mo y4eOHOHM nuciuruinHe «MaTtematukay 1 o0ecredrBaeT JOCTUKEHHE JTHYHOCT-
HBIX, METANPEAMETHBIX U IPEIMETHBIX PE3yIbTATOB.

Periensenr: /ﬁ/f/%/ [Nanemmna JL.H., npenogasarens Unall (pumman) ®IEOY BO «1HOTI'Y»
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1. MOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yuebnoit mucuurmummael OY .05 «MaTtematuka» mpeaHazHaueHa Jis
OCBOEHUS IIPOTPaMMBbI MOJATOTOBKH CHELMAIUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOIO OOMIETro
00pa3oBaHus MPH MOJATOTOBKE CIEHUAINCTOB TEXHHYECKOTO MPOQHIS C MOITYYEHHUEM CPEIHETO
obmrero oOpa3oBaHus U pean3yercs Ha 1 Kypce ouHOUM popMbl 0OOydeHHSI.

Pabouas mporpamma paspabotana Ha ocHoBe: TpeboBanuit ®I'OC cpennero obuiero odpa-

30BaHUs, IPEIBIBISEMBIX K CTPYKTYpPE, COACPIKAHUIO U Pe3yJIbTaTaM OCBOCHHs y4eOHOM Iucuu-
MHBl «Marematnka»; PekoMeHnanmii mo opraHu3amnuy Moay4deHus: CpeHero oomero oopazona-
HUS B TIpejieliaX OCBOSHHsI 00pa30BaTeIbHBIX MPOrPaAMM CPEIHET0 MPOPEeCcCHOHATBHOTO 00pa3o-
BaHMs Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUsS C ydyeToM TpeOoBaHHU (penepanbHBIX Tocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M IOJYYaeMOW CIIEHUAIBHOCTH CPEIHEr0 Mpoeccro-
HaJILHOTO 00pa3oBaHus (MHCcbMO JlemapTaMeHTa rocy1apcTBEHHOW TMOJUTUKU B cepe MOATOTOB-
k1 pabouux kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne06-259).

Jannas pabouast mporpaMMa YYUTHIBA€T BO3MOXKHOCTH pealn3aliy yueOHOTO MaTepraia u
CO3JIaHMsl CTIICUUANBHBIX YCIOBUHN Ui HHBAIHUIOB | JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/10-
poBbs (nanee — OB3).

OOyuenne wunBamuaoB u muly ¢ OB3 ocymiecTBisieTrcs ¢ ydeToM 0OcoOeHHOCTel
NCUXO(H3UUECKOTO Pa3BUTHS, WHIMBHUIYaTbHBIX BO3MOXKHOCTEH M COCTOSHUSI 3JJ0OPOBbS TaKUX
oOyuaromuxcs. B ¢wimane co3garorcs crenuaibHble YCIOBUS JUIS TOJYYEHHUS CPEIHETO
MpoPECCHOHAIBHOTO 00pa30BaHusl 00YJAIONIUMHUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS
(Hactp 10 crateu 79 ®enepanpHoro 3akoHa oT 29 nekabps 2012 r. N 273-d3 «O6 o6pa3oBaHuu B
Poccuiickoit deneparuny).

OO6pa3zoBaTenbpHBIN Tporecce s nHBaAKUI0B | jinil ¢ OB3 ocyriecTBisieTcst B €AMHOM TTOTO-
K€ CO CBEpCTHUKAMM, HE UMEIOIIUMHU TaKUX OrpaHUYCHUH.
Pabouas mporpamma MoskeT OBITH peajan3oBaHa ¢ MIPUMEHEHUEM JIEKTPOHHOTO 00y4eHus,

JUCTAHIITMOHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTUHA B MNpEeAYCMOTPCHHLIX 3aKOHOAATCIILCTBOM
dbopMax oOyueHUs: WU MPU UX COYETAHHHU, TIPU MTPOBEICHUN YUSOHBIX 3aHATUM, MPAKTUK, TEKY-
[IET0 KOHTPOJISl YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAlMK 00YJarOIIHUXCS.

Cogepxanne paboueil mporpammbl «MaTeMaTHKa» HaIMpaBICHO Ha JIOCTH)KEHUE CIIEIyIo-

UX LeJen:
« o0ecnieyeHne chOpMHUPOBAHHOCTH MPEJCTABIECHUN O COIMANIbHBIX, KYJIbTYPHBIX U UCTOPHU-

YCCKUX q)aKTOan CTaHOBJICHUSA MaTCMAaTHUKU,

*  MBIIIJICHUA,

« o0ecneyeHne chOpMUPOBAHHOCTH YMEHUH MPUMEHSATH MOJIyYEHHbIE 3HAHUS NPU PEIICHUN
pa3IMYHBIX 33]a4;

« o0ecnedyeHne CHOPMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe Kak 4YacTh oOie-

YeII0BEUYECKON KYIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMHUCHIBATH U U3Y-

YaTh peasbHbIE MPOLIECCH U SBICHUS.

B pabGouyro mporpamMmy BKIIIOUEHO COJCpIKaHHE, HAIPaBIIeHHOEe HAa (hOpMHUPOBaHHE Y 00Y-
YaroUIMXCsl KOMIIETEHIINM, HEOOX0aUMBIX i KadecTBeHHoro ocsoenusa IITICC3 ua Oase oc-
HOBHOTO 00111er0 00pa3oBaHUs C TMOJYYEHHEM CPEIHETO OOIIero oOpa3oBaHUS; MPOrPaMMBbl
MOATOTOBKU KBATU(PUIIMPOBAHHBIX PaO0YHX, CITYKaIIHX.

OOme nenu M3y4eHUs MaTeMaTHKH TPAJAULMOHHO pEaNU3ylOTCs B YETHIPEX Halpas-
JICHUSAX:
1) obmiee mpeacTaBieHne 00 UACSIX U METOJJaX MaTEMATHKH;
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2) MHTEIUIEKTYyalbHOE Pa3BUTHE;
3) oBnazeHHe HEOOXOAUMBIMH KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BOCHUTATEILHOE BO3JICHCTBUE.

Copepxanne y4eOHON TUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMH COJIEp-

KaTCIbHbIMU JIMHUAMU O6yquH$I MAaTEMAaTUKCE:

anredpanueckas JIMHUS, BKIIIOYAIOIIAs CUCTEMAaTH3alMI0 CBEICHUI O YHCiIaxX; U3y4eHUE HO-
BBIX M 0000IIEHNE paHee N3YYEHHBIX omepaluii (BO3BeIeHHE B CTENEHb, U3BIEUEHHUE KOp-
H$, JIOrapu(pMUpPOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHBIE K HUM); U3yUe-
HUE HOBBIX BHUJIOB YHCIIOBBIX BBIPAKEHHH M (OPMYII; COBEPILIEHCTBOBAHUE MPAKTUUYECKUX
HaBBIKOB M BBIYHMCIMTENBHOIN KYJIbTYpbI, PACHIMPEHHE U COBEPIIEHCTBOBAHHUE anredpaunye-
CKOro ammapara, c(OpMUPOBAHHOTO B OCHOBHOHM IIKOJIC, U €0 MPUMEHEHUE K PELICHUIO
MaTeMaTUYECKUX U NMPUKIIAJHbIX 33/1a4;

TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIOYAIONIAs CUCTEMAaTU3alMI0 U PACIIMPEHHUE CBe-
JeHUH 0 PYHKIMAX, COBEPIICHCTBOBAHHE IPa)MIeCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMH
UAeIMU U METOJAaMU MaTeMaTHYeCKOro aHajiu3a B 0ObeMe, MO3BOJIAIOLIEM HCCIeI0BaTh
3JIeMeHTapHble (YHKIMU U pellaTh NpOCTEHIINe reoMeTpudeckue, (pusnyeckue u aApyrue
IPUKJIAJIHbIC 33]1auy;

JVHUS ypaBHEHUN M HEPAaBEHCTB, OCHOBAaHHAsl Ha IOCTPOECHUHU U HUCCIEIOBAaHMM MaTeMa-
THYECKHX MOJENEH, MepeceKaromascs ¢ anredpandeckoil 1 TeopeTHKO-(yHKIIMOHAIBHOM
JUHUSAMH U BKIIIOYAIOIIAsl pa3BUTHE U COBEPUICHCTBOBAHNE TEXHUKU alreOpanvecKkux Ipe-
0o0pa3oBaHUil s pPEUICHUs YpaBHEHH, HEPABEHCTB M CHCTEM; (OpPMHUPOBAaHHUE CIIO-
COOHOCTHU CTPOUTH U MCCIENOBATh MPOCTEHIINE MAaTEMaTHYECKHE MOJENIU MPU PEIICHUU
IPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHBIX U CIIEHUAIbHBIX TUCLUILINH;

reoMeTpUYecKas JIMHUS, BKIIIOYAOLAsl HaIVIAHBIE NMPEACTABIEHUS O NPOCTPAaHCTBEHHBIX
¢urypax 1 u3ydeHue UX CBOWCTB, (OPMHPOBAHUE U Pa3BUTHE NMPOCTPAHCTBEHHOTO BOOO-
pakeHHsl, pa3BUTHE COCOOOB reOMETPHUUECKUX U3MEPEHUH, KOOPIMHATHOTO U BEKTOPHOTO
METOJIOB JIJIsl PELIEHHS] MATEMaTHYECKUX U IPUKJIAIHBIX 3a/1a4;

CTOXAacCTHYeCKas JUHUS, OCHOBaHHAs HAa Pa3BUTUM KOMOMHATOPHBIX YMEHMM, NpeacTaB-
JICHUH 0 BEPOSATHOCTHO-CTaTUCTUUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOILIEro MUpA.

B TemaTtnueckoMm miaHe paboueil mporpaMMbl y4eOHBIM MaTepuai MpeacTaBieH B (opme

YepeayIoIerocs pa3BepThIBaHUsI OCHOBHBIX COJIEP)KATEIbHBIX JIMHUN (anreOpanyeckoii, TeopeTH-

KO-(YHKIIMOHATBHON, ypaBHEHHI U HEPABEHCTB, TEOMETPUUECKOI, CTOXaCTUYECKOI).

YueOnas JUCHMIIMHA «MaTemMaTtuka» sBJISIETCS y‘-IC6HBIM npeaMeToM 00s13aTeNbHOM

npeaMeTHoi o0nactu «Marematuka u uHpopmaruka» GI'OC cpeanero olriero ooGpa3oBaHUsL.

OcBocHHe COJACpIKaHUA y‘-IC6HOfI JUCLHUILIMHBI «MaTteMaThKa» obecreynBaeT JOCTHIKCHHC

00y4aroIMMUCS CIEIYIOIIUX Pe3y1bmamos:

JAUUYHOCMHbBIX:

- c(OpMHPOBAHHOCTH TMPEJICTABICHUA O MAaTeMaTHKE KaK YHUBEPCAILHOM S3bIKE HAyKH,
CpEACTBE MOJACIINPOBAHUSA SIBJICHUU U IMpOLECCOB, UACAX U METOAAX MATEMATHUKHU,

- TOHUMAaHHWE 3HAYMMOCTH MAaTEeMaTHKHU JJIs HAyYHO-TEXHHUYECKOTO mporpecca, chopMu-
POBAHHOCTH OTHOIIICHHUS K MaTeMaTHKE KaK K 4acTH OOIIeueIOBeUeCKOi KyIbTYphl Yepes
3HAKOMCTBO C HCTOpUEH Pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHIECKUX UIIEH;

- Pa3BUTUC JIOTMYCCKOTO MBINUICHUA, IMPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I, AJITOpUT-
MHUYECKOH KYJIbTYPbI, KPHTHYHOCTH MBINUICHUSI HA YPOBHE, HEOOXOIUMOM TS OymyIei
po)eCCHOHAIBHON NIeATEeTLHOCTH, ISl TIPOJOJDKEHUS O0pa30BaHUS M CaMo0Opa3oBa-
HUS;

- OBJIQJICHHWE MaTEMAaTHYECKUMH 3HAHUSIMHU M YMEHUSIMH, HEOOXOJMMBIMH B ITOBCETHEBHOM

KH3HU, OJI9d OCBOCHHUA CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCHUINIMH U AUCHUILINH IIPO-
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(dbeccHoOHANBHOTO IHKIA, JJIA TOJYYCHHS 00pa30oBaHUsA B 001acTsIX, HE TPeOYrOIIMX
yTIyOJICHHON MaTeMaTHYeCKON MTOATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA MPOTSI-
JKEHUU BCEH >KM3HU; CO3HATEJIbHOE OTHOIIEHHE K HEMpPEpPhIBHOMY OOPa30BAHMIO Kak
YCIIOBHIO YCIICITHOM MPO(eCcCHOHATBHOMN 1 00IIECTBEHHOU e TEIHHOCTH;

TOTOBHOCTH M CITOCOOHOCTh K CaMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOU JESATEIb-
HOCTH;

TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEpPCTHHKaMHU B 00Opa-
30BaTeJbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIeI0BaTeIbCKON, IPOEKTHON U JIpy-
TrUX BUAAX JEATEIbHOCTH;

OTHONICHHE K MPO(HECCHOHATLHOM AEITEIFHOCTH KaK BOZMOXHOCTH YYaCTHS B PEIICHUN
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOJIEM;

Memanpedmemubtx:

YMEHHME CaMOCTOSITEJIbHO ONPENENSITh LENH AESITEIbHOCTH M COCTABIATH IUIAHBI JIef-
TEJIbHOCTH; CaMOCTOSITENIbHO OCYILECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JEs-
TEJIBHOCTb; MCII0JIb30BaTh BCE BO3MOXKHBIE PECYpPChl JJsl JOCTHXKEHUS MOCTABICHHBIX
Hesiel U peajin3aluy IUIAaHOB JEATeIbHOCTH; BBIOMpATh YCIEIIHbIe CTPATeruu B Pa3iny-
HBIX CUTYaIUsIX;

YMEHHUE TPOIYKTHBHO OOINATHCS M B3aMMOJCHCTBOBATH B IPOIIECCE COBMECTHOW Jiesi-
TEJIBHOCTH, YYUTHIBATh MO3HMIUU JPYTUX YYaCTHUKOB AEATEIBHOCTH, YPPEKTUBHO pa3-
pemaTh KOH(IUKTEHI;

BJIa/ICHUE HABbIKAaMH I0O3HABATEJIbHOM, y4e€OHO-UCCIIE0BATEIbCKON U MPOEKTHOW Jes-
TEJIbHOCTH, HaBBIKAMU pa3pelieHust mpo0ieM; clmocoOHOCTh U TOTOBHOCTh K CaMOCTOS-
TEJIbHOMY IIOMCKY METOJOB PEIICHHs NPAKTHYECKUX 3a]ad, NPUMEHEHHIO pa3Iu4HbIX
METOJI0B ITO3HAHNUS;

TOTOBHOCTb M CIIOCOOHOCTh K CAaMOCTOSITENIbHON MH(OpPMaIlMOHHO-TIO3HABATENILHON J1es-
TEJIbHOCTH, BKJIIOUAsi yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OpMAIUH,
KPUTHYECKH OLEHUBATh M MHTEPIPETUPOBATH MH(GOPMALMIO, MOIYYaeMYI W3 pasiny-
HBIX UICTOYHUKOB;

BJIa/ICHUE S3bIKOBBIMH CPEACTBAMM: YMEHHUE SICHO, IOTUYHO U TOYHO M3J1araTh CBOIO TOY-
KY 3pEHMsI, HCII0JIb30BATh a/ICKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HaBBIKAMU IO3HABATEJIbHOM pedIieKCUM Kak OCO3HAHMS COBEPILAEMBIX JIeH-
CTBUH U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, IPAHULl CBOETO 3Ha-
HUS ¥ HE3HAHMS, HOBBIX TIO3HABATEJIbHBIX 3374 U CPEICTB JUIS UX JOCTHKECHHUS;
[EJIYCTPEMJIEHHOCTh B TIOMCKaX M MPUHATHM pelIeHUi, cOOOpa3uTeNbHOCTh U UHTYH-
1S, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPECTABIEHUHN; CIOCOOHOCTh BOCIPUHUMATH Kpa-
COTY M TApMOHUIO MUDA;

npeomMemmvix:

c(OpMUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKe KaK YaCTH MUPOBOM KyJIbTYphl U Me-
CT€ MaTeMaTUKH B COBPEMEHHOMN ITUBUIIM3AIUH, CIIOCO0AX OMUCAHMS SIBICHUN peaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

c(OPMHUPOBAHHOCTH MPEACTABICHUN O MATEMAaTUYECKUX MOHATHSAX KaK BaKHEHIUX Ma-
TCMATUYCCKUX MOIACIIAX, MO3BOJIAIOMIUX OIMUCBIBATH U U3Y4YaThb PA3HBIC NPOUECCCHI U AB-
JICHUs; TOHMMAaHHE BO3MOXHOCTHM aKCHOMAaTHYECKOIO IOCTPOCHHUS MaTeMaTHYeCKHX
TEOpHH;

BJIQJICHHE METOJIaMHU J0Ka3aTelIbCTB U aJrOPUTMOB pPELICHHS, YMEHUE UX NPUMEHSTH,
MPOBOAMTD JJOKA3aTENbHbIE PACCYKACHHS B XO/I€ PEILICHUS 3a/ay;

BJIAACHUEC CTAaHAAPTHBIMHU IMPUEMAMU PCIICHHA pallMOHAJIBHBIX W UPpAllMOHAIIBHBIX, I10-
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Ka3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN M HEPABEHCTB, UX CHUCTEM;
MCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM, B TOM 4YUCIIE JJIA MIOUCKA ITyTH pe-
LICHUS U WUIIOCTPALIMK PELICHUS YPABHEHUM U HEPABEHCTB;

- c(hOpMHPOBAHHOCTD MPEJCTABICHII 00 OCHOBHBIX MOHATUSAX MAaTEMATUYECKOTO aHAIM3a
U UX CBOICTBax, BIaJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (PYHKIUH, HCTIOIB30-
BAaHME ITOJyYEHHBIX 3HAHUH I ONIMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEN;

- BJIQJCHUE OCHOBHBIMU IOHATHSAMHU O IUIOCKUMX M NPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢burypax, uX OCHOBHBIX CBOWCTBaX; COPMHPOBAHHOCTh YMEHUS PAcllO3HABATh I'€OMET-
puueckue pUrypsl Ha 4epTekax, MOJIENIAX U B PeaIbHOM MHpE; IPUMEHEHHE U3YYEeHHBIX
CBOWCTB reoMeTpuueckux Guryp u GopmMys Uil pelieHus: reOMeTpUYecKuX 3a1ad U 3a-
Jla4 C IPAKTUYECKUM COJIEpKAHUEM;

- c(hOpMHPOBAHHOCTb NPEACTABICHUH O TMpoLeccax M SBJICHUAX, HMEIOIUX BEpO-
ATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAILHOM MHUPE, OCHOBHBIX
MOHATHUAX IEMEHTAPHON TEOPHM BEPOATHOCTEH; YMEHUN HAXOAWTh M OLICHUBATH BEPO-
ATHOCTH HACTYIJIEHUS COOBITUH B MPOCTEMIIMX MPAKTUYECKUX CUTYALMsIX U OCHOBHbBIE
XapaKTEPUCTUKU CIIy4allHbIX BEJIUYNH;

- BJIQJICHME HABBIKAMM MCIIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM IIPH PELICHUU
3aj1ad.

Peanuzanus yueOHOW NTUCHUIUIMHBI IPEIyCMaTpPUBAET MPOBEACHUE MPAKTUYECKUX padboT B

(dopMe PaKTUUECKOI MOATOTOBKE 00yUarOIMUXCs'

[TpakTudeckas MOATOTOBKA NPHU PEATU3ALMU YYEOHOU OUCYUNIUHbI OPraHU3YeTCs IIyTeM
IIPOBEJCHUS MPAKTUUYECKUX 3aHATHM, NPAKTUKYMOB U MHBIX aHAJIOTMUYHBIX BUJOB y4eOHOH nes-
TEJIbHOCTH, MIPEIyCMATPUBAIOIINX y4acTHE 00YYAIOUIMXCsl B BBIMOJIHEHUH OTAEIbHBIX 3JIEMEHTOB
paboT, cBsi3aHHBIX C Oyaymied NnpodecCHOHAIbHOW NEesATEIbHOCThIO, a TaKXkKe JIEMOHCTPALHIO
NPAaKTUYECKUX HAaBBIKOB, BBIIOJHEHUE, MOJAEIUPOBAHHE OOYYarOIIMMUCS OIPEICIEHHBIX BHJIOB
paboT Ui pelieHus MPaKTUYeCKUX 3a/ad, CBA3aHHBIX ¢ Oynymiell nmpodeccuoHanbHON AesTeNb-
HOCTBIO B YCJIOBUSIX, IPUOIMIKEHHBIX K PEaIbHBIM MPOU3BOCTBEHHBIM'

[Tpu peanuzauuu conepkaHus oOuieo0pa3oBaTeabHOW y4yeOHON AuCHUILIMHBL «MaTtema-
THUKa» MaKcHUMallbHas yueOHas Harpyska oOyuaromuxcs cocrasiseT — 351 vac. M3 Hux ayaurop-
Has (oOsA3aTenpHas) Harpy3Ka oOyJaronuxcs, BKI0Yasi IpakTHUecKkue 3aHsaTus — 234 yaca; BHea-
YIUTOPHAs CaMOCTOsATeNIbHAs paboTa oOyyaronuxcs — 117 gacos.

JlaHHas TUCHUIUIMHA U3y4yaeTcs JBa cemectpa. MToroBoit popmoil KOHTpoOIIs sSIBIsETCS K-
3aMeH.



2. TemaTn4yeckuii myiaH yueOHON TUCUUNIMHBI

Makc. KonuyectBo aynmuTopHBIX
Harpyska 4acoB
HaumMenoBanue pa3aennoB u TeMm o0yu., Bcero | B TOM umCIIe Cam.
qac MPAKTHYECKAs pabora
MOATOTOBKA 00yu.,

yac
BBenenue 3 2 2 1
Pasznea 1. Pa3zBuTue HOHATHA 0 YK CIE 18 12 2 6
Pa3nen 2. KopHu, creneHu u Jora-
pudmbI 39 26 4 13
Pa3nena 3. OcHOBBI TPUTOHOMETPHH 48 32 2 16
3.1 OcHOBHBIE MOHATHUS TPUTOHOMETPUU 9 6 2 3
3.2 IIpeoOpa3oBaHusi TPUTOHOMETPHUYE-
CKHX BBIPOKCHHI 21 14 7
3.3 TpuroHomeTpuyeckue ypaBHEHUS U 6
HEpaBEHCTBA 18 12
Pa3znen 4. ®yHKkumnu, UX CBOMCTBA U
rpapuku 36 24 2 12
4.1 OGnacTh onpeaeneHus, MHOKECTBO
3HAYCHHUH U TPAPUKH dJIEMEHTAPHBIX 15 10 5
byHKIH.
4.2 CrenecHHbIC, IIOKa3aTelbHas, JoOra-
pudMuyeckas, TPUTOHOMETPHUUECKUE 21 14 2 7
byHKIUM
Paznen 5. KomoOumnaropuka. Craru-
CTHKA U TEOPUH BEPOATHOCTEH 24 16 4 8
5.1 DnemMeHThl KOMOWHATOPHUKH 9 6 2 3
5.2 DyeMeHTBI TEOpUHN BEPOATHOCTEN 6 4 2
5.3 DneMeHTBl MaTeMaTH4ecKOil craTu-
CTHKHU 9 6 2 3
Pa3nen 6. YpaBHeHUs] H HEPABeHCTBA 33 22 2 11
6.1 YpaBHEHUS U CUCTEMbI YpaBHEHU 21 14 2 17
6.2 HepaBencrBa 12 8 4
Pa3nen 7. Hayajga MaTreMaTH4YeCcKOro
aHaJIM3a 60 40 4 20
7.1 IlocnenoBaTensHOCTH 6 4 2
7.2 TlpousBoanas ¢ynkuuu. Ilpumene- 10
HUE MTPOU3BOIHOM. 30 20 2
7.3 NHTerpan u ero npuMeHEHNE 24 16 2 8
Paznen 8. IlpsAmMble M IUIOCKOCTH B
NPOCTPAHCTBE 30 20 10
Pa3znen 9. MHOrorpaHHUKYU U KPYIJibie
Tesa 39 26 4 13
9.1 MHOrOrpaHHUKH 15 10 5




9.2 Tena 1 MOBEPXHOCTH BpaICHUS 12 8 2 4
9.3 N3mepeHus B reOMETpUH 12 8 2 4
Paznen 10. KoopauHaThl H BeKTOPBI 21 14 7
Hroro 351 234 26 117

3. Conep:xkanne y4eOHOM JUCHUNIMHBI

BBenenue
MaremaTtuka B HayKe, TEXHHUKE, SKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHUAX U IIpaK-
THYECKOU JaesaTenbHocTH. Llenn u 3amaun u3ydeHus MaTeMaTUKu 1pu ocBoeHuH npodeccuii CI1O
u cnenuansHocTeil CI1O. IIpakTHyeckasi MOAroToBKa.( 2 yaca)
CamocrositesbHasi padora Nel(14)
CooOmienue mo teme: «MaremaTHka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAITHOHHBIX TEX-
HOJIOTHSIX U MPAKTHYECKOU JIEATETbHOCTH
Pa3nen 1. Pa3zBuTuHe NOHATHS O YUCTE
Ilenble u panuoHanbHble uucia. [leficTBUTeNnbHble uucna. [lpubnudsicennvle GbIYUCTEHUS.
Komnnexcnuvie uucna.
IIpakTuyeckoe 3ansaTue Ne 1
OxkpyrieHue u cpaBHEHUE ACHCTBUTENbHBIX YHceln. [IpulnmkeHHble BBIYUCICHUS C TOMO-
e MK.
IIpakTnyeckoe 3ansaTue Ne 2
Pemenue npukinaaueix 3a1a4d Ha mpoleHTHl. [IpakTnyeckas noaroroska.(2 yaca)
CamocrosiTesibHas padora Ne2(24)
OrnopHbIi KOHCTIEKT 10 TeMe: «Llepie u parmoHaIbHbIC YUCTAY.
CamocrosiTesibHas padora Ne3 (24)
JomanmHsist KOHTpoJdbHas padotra mo Teme: «lIpuOnmkEéHHBIE BBIYHCICHUS C TOMOIIBIO
MK».
CamocrositesibHas padora Ned (24)
CooOmienus no Teme; «KomruiekcHbie ynciaa. GopMbl 3aMCH KOMITIEKCHBIX YHCET.

Paspnen 2. KopHu, creneHu v jgorapugmsl
Kopnu u crenenn. Kopuu HaTypainbHOM CTENEHU U3 YKCIIa U UX cBOMcTBa. CTENEHU ¢ pallu-
OHAJILHBEIMH ITOKa3aTeasaMu, uX cBoMcTBa. CTENeHU ¢ AEHCTBUTEIBLHBIMU mHokasateiaaMmu. Ceotl-
cmea cmenenu ¢ 0eluCmeumenbHblM NOKA3ameneMm.
Jlorapugm. Jlorapudm uncna. OcHOBHOE JorapupMUUECKOe TOXKAECTBO. JlecsaTuyHble H
HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexos kK HOBOMY OCHOBaHHUIO.
[TpeoOpa3oBanue anreOpanyeckux BbIpaxkeHuid. IIpeoOpa3oBaHMe palMOHAIBHBIX, HP-
paloHaIbHBIX CTEIIEHHBIX, I0KA3aTEeIbHBIX U JIOTapU(PMHUUECKUX BBIPAKEHUH.
IIpakTuyeckoe 3ansaTue Ne 3
Brruncienne KopHEW C HaTypalbHBIM mMokazareneM. [IpeoOpa3zoBaHuMe WppalMOHATBHBIX
BBIPAXKEHUI.
IIpakTnyeckoe 3ansaTHe Ne 4
Brruncnenue creneHeid ¢ paunuMoOHAJIBHBIM TOKaszaresneM. lIpeoOpa3oBaHue CTENEHHBIX
BoIpaxkeHHi. [IpakTnyeckas noaroropka.(2 yaca)
IIpakTuyeckoe 3ansaTue Ne S
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Breruucnenne nmorapudmon uncna. [IpakTuyeckasi moaroropka.(2 yaca)
IIpakTnyeckoe 3ansitue Ne 6

[TpeoOpa3zoBanus orapuMUIECKUX BBIPAKECHUN

CamocrositesbHas padora NeS(24)
OnopHbIii KoHCIIEKT 110 TeMe: «KopHu u creneHn».

CamocrositesbHas padora Ne6(24)
JomamHsist KOHTposibHass pabota 1o TeMe: «BpluucieHHe CTeneHe ¢ HaTypallbHbIM

MIOKa3aTeIeM.

CamocrosiTeqbHasi padora Ne7 (24)
OnopHBIi KOHCIIEKT 10 TeMe: «O000IIeHIE MOHATHS O TTOKA3aTeNe CTEIICHH. ).
CamocrositesnbHas padora Ne§(14)
Coobmenus no teme: « BosuukHoBeHue gorapudmos. [Ipumepsr.»
CamocrosiTesibHas padora Ne9(24)
CooOmienus no teme: «IIpumeHeHre NOECATHUYHBIX W HATypalbHbIX Jorapudmos. [Ipume-
PBL»
CamocrositesbHast padora Nel0(2y4)
JlomanrHsst KOHTpoJibHas paboTa 1o Teme: Beruncienue morapudmoB guciay.
CamocrosiTesibHas padora Nell(2u)
JlomarmHsist KOHTpoJibHAsE paboTa mo Teme:» [IpeoOpasoBanust J0rapuMUUECKIX BBIpaXKe-
HU.
Pa3nesn 3 OcHOBBI TPUTOHOMETPHH
Tema 3.1 OcHOBHBIC NIOHATHS TPUTOHOMETPHH
Panuannas mepa yrna. BpamarensHoe nBukenue. CHHycC, KOCHHYC, TAHT€HC U KOTAHT'€HC
qHCIa.
IIpakTyeckoe 3ansaTue Ne 7
M3mepeHue yriioB BpallleHHs B rpajycax U paJiiaHax. 3Ha4eHHs CUHYCa, KOCHHYCA, TAHI€H-
ca u KotanreHca uncna. [lpakTuyeckas noaroroBka.(2 yaca)
CamocrosiTtesibHas padora Ne 12 (14)
OnopHbIif KOHCTIEKT 10 TeMe: «CHUHYC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YU CIIay
CamocrosiTesibHas padora Nel3(2u)
Coob1enus no teme: «BO3HUKHOBEHHE TPUTOHOMETPHIY.

Pa3nes 3.2 IIpeoOpa3oBanus NpoCTeHIINX TPUTOHOMETPHYECKHUX
BbIPAKEHNH
OCHOBHBIE TPUTOHOMETPUYECKHE TOXK1ecTBA POpMyIbl IpuBeaeHUsA. DOPMYIIBI CIIOKEHHUS.
®opmynsl yaBoeHUus Dopmynvl nonosunnozo yena. IlpeobpazoBaHue CyMMbl TPUTOHOMETpHYE-
CKUX (DYHKIUH B MPOU3BEACHHE U MPOU3BEIEHUS B CYMMY. Buipasicenue mpuzoHomMempuieckux
@yHKYUIl Yepe3 maneHc NOJI0BUHHO20 apeyMeHmd.
IIpakTnyeckoe 3ansaTne Ne 8
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAXKEHUH ¢ TOMOIIBIO (OPMYIT IPUBEICHHUS.
IIpakTnyeckoe 3ansaTue Ne 9
[TpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUH C IMOMOIIBIO  (OPMYI CIOXKEHHUS,
YIBOEHHUS.
IIpakTuyeckoe 3ansitue Ne 10
[TpeoOpa3zoBanms MPOCTEHIITNX TPUTOHOMETPHUIECKUX BBIPAKEHUN
CamocrositeabHasi padora Nel4(24)
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JlomamHss KoHTposibHas paboTa mo teme: «OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA,
(bopMyIIbl IPUBEACHUS
CamocrositesbHas padora Nel5(3u)
JomamHsist KOHTposdbHas pabora mo Teme: «lIpeoOpa3oBaHus TPUTOHOMETPHUECKUX
BBIPAKCHUI»
CamocrosiTesibHas padora Nel6(2u)
OnopHbIif KOHCTIEKT 10 TeMe: «OOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIUNY.

Pa3znen 3.3 Tpuronomerpuueckue ypaBHeHUs1 1 HEPABEHCTBA

[Ipocreiiine TPUrOHOMETPUYECKUE YpaBHEHUs. [Ipocmetiwiue mpuzoHomempuieckue nepa-
6eHcmea.

OO6patHble TpUroHOMETpUYecKHe (YHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IMpakTuyeckoe 3ansiTue Ne 11

Pemrenne npocTeMmmx TPUrOHOMETPUYECKUX YPAaBHEHHM.

[pakTnyeckoe 3ansiTue Nel2
Pewenne npoctelinx TPUroHOMETPUUECKUX HEPABEHCTB.
CamocrositesibHas padora Nel7(24)

JlomanrHsisi KOHTpoNibHAsE pabota mo Teme: «PelieHne MpoCcTeUIIUX TPUTOHOMETPUUECKUX
YPaBHEHUI»

CamocrosiTesibHas padora Nel8(2u)

JlomanHss KOHTpoJsibHAsA pabota mo teme: «PelieHne nmpocTeliuX TPUTOHOMETPUUECKUX
HEPABEHCTB)

CamocrositesibHas padora Nel19(2yv)
JloMalHss KOHTpoJIbHAsA paboTa 1o TeMe: « T pUroHoMeTpus»
Paznen 4 @yHknum, UX CBOMCTBA M rPaQUKH.
Tema 4.1 O0sacTh onpeneaeHusi, MHOKeCTBO 3HAYCHHUI U rpad MKy 3J1eMEeHTAPHBIX
pyHkumi.

Oynaknuu. O0IacTh ONpEeIeHUsT U MHOKECTBO 3HAYEHUM; rpa@uK (PyHKIIUU, TOCTPOCHHE
rpadukoB QYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.

CpoiictBa (yHKIMH. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb, OIPAaHUYEHHOCTb, IMEPHUO-
JUYHOCTB. [IpomMexyTku Bo3pacTaHus U yObIBaHUS, HAaMOOIbIlIee U HAMMEHbIIee 3HaYCHUSI, TOUKU
skcTpemyMa. I'paduueckass untepnperanuus. [Ipumepsl (yHKIMOHATBHBIX 3aBUCHUMOCTEH B pe-
IBHBIX Tpoleccax U sBIeHUsAX. Apupmernyeckue onepanuu Haja GyHKusMu. CroxxHas QyHK-
s (komnosuuus). [lousmue o Henpepvl@HOCMU YHKYUU.

Obpammuvie @ynxyuu. OOIACTh OmNpeneieHus U 00JIacTh 3HAUEHUN OOpaTHOW (QYHKIHU.
I'paduk obpaTHON HyHKIUU.

IIpakTuyeckoe 3anaTue Nel3
Haxoxnenue 3HaueHus (QYHKOUM 10 3aJlaHHOMY 3HAUYEHHUIO aprymMeHTa, o0iactu
orpezeneHus: U 001acTu 3HaueHus pyHKIUN
IIpakTyeckoe 3ansaTue Nel4
[Toctpoenue rpadukoB pyHkmuu. OnpeaeaeHre OCHOBHBIX CBOWCTB YHUCIOBBIX (DYHKITHIA .
CamocrositesibHas padora Ne20(2y4)

Omnopsblil KoHCHEKT 1o Teme: «DyHkuu. O61acTh onpeneneHnss 1 MHOKECTBO 3HAUYCHUI;
rpaduk Gynkiuu. CBoWCTBa PYyHKITUN.

CamocrositesqbHast padora Ne21(34)

JlomaniHsst KOHTpoJibHAsA padoTa mo Teme: «Haxoxaenue 3HaueHUs] QYHKIMH 10 3aJaHHOMY
3HAUYCHUIO apTyMEHTa, 00JIaCTH ONPEACIICHHs M 00JIaCTH 3HAYCHUS () YHKIIUN
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Pasznen 4.2 CrenenHble, MOKa3aTeJbHbIE, JJOrapu(pMuUecKre U TPUTOHOMETPUYECKHUe
¢yakuun. O06paTHble TPUTOHOMeTpHYecKHe PYHKIIUM.

Onpenenenus GyHKIMNA, X CBOWCTBA U TPaUKH.

[TpeoOpazoBanus rpadukos. [lapamnensHblil MepeHOC, CAMMETPUS OTHOCHTEILHO OCEeil KO-
OpAMHAT U CUMMETPHUS OTHOCUTEIBHO Hayajla KOOPAUHAT, CHMMETPUSI OTHOCUTEIILHO IPSIMOU Y =
X, pacTsyKEHUE U CKATHE BJIOJIb OCEl KOOpANHAT.

[IpakTnyeckoe 3ansiTue NelS

[TocTpoenue rpaduKoB CTeNEeHHBIX (QYHKIIUN, dTeHHe cBOMCTB. IlpakTHYeckasi MOAroTOB-
Ka. (2 yaca)

IIpakTu4yeckoe 3ansitue Ne 16

[TocTpoenue rpaguKoB MoKa3zaTeNbHBIX (DYHKIIHIA, YTEHHE CBOMCTB.

IIpakTnueckoe 3ansaTue Ne 17
[Toctpoenue rpagukoB JorapupMUUecKuX HYHKIUNA, YTCHUE CBOUCTB.
IIpakTnueckoe 3ansaTue Ne 18
[Toctpoenue rpadKOB TPUTOHOMETPUUECKUX (PYHKIIHMMA, YTEHUE CBOMCTB.
CamocrositesibHas padora Ne22(14)

JomamnHsst KOHTpoJdbHas padota mo teme: «lloctpoenue rpagukoB cTeneHHBIX (HYHKIUH,
YTEHUE CBOMCTB.»

CamocrosiTesibHasa padora Ne23(2u)

JomamHsist KoHTpodbHas padora mo teme: «llocTpoeHne rpadMKoB MOKa3aTENbHBIX (YHK-
IIUH, YTEHUE CBOMCTB.)»

CamocrosiTesibHasa padora Ne24(2y)

JlomaiHsss KoHTposibHas pabota mo Teme: «lloctpoenue rpadukoB norapupmMuyeckux
(byHKLUH, YTEHHE CBONUCTB

CamocrositesibHas padora Ne25(2y4)

JlomaiHss KoHTposibHas pabota mo teme: «lloctpoenue rpadmKoB TPUTOHOMETPUYECKHX

(byHKLUH, YTEHHE CBOMCTB.)»

Pa3nesn 5 KomOnHaTOpUKa, CTATUCTHKA M TeOPHs BEPOSITHOCTEH
Pa3nea 5.1 KomOunaropuka.

OcHOBHBIE TIOHATUS KOMOWHATOPUKHU. 3aJaud Ha TOJACUET YMCia pa3MEIICHHUH, TepecTta-
HOBOK, codeTaHuil. Pemenue 3anau Ha nepebop BapuantoB. @opmysna 6uHoma HproToHa. CBOIA-
cTBa OMHOMUHAIBHBIX KO3 duumenToB. Tpeyronpuuk [lackans.

IIpakTnyeckoe 3ansaTue Nel9
Pemenue 3a1a4 no kom6unaropuke. IlpakTuyeckast noAroroBka.» (24yaca)
CamocrositeabHasi padora Ne26(24)

OnopHblif KoHCHEeKT 1o Teme: «OCHOBHBIE TOHATUS KOMOWHATOpUKU. TpeyroibHUK

[Tackais».
CamocrositeabHasi padora Ne27(14)
JlomaiHsist KOHTpOJIbHAs paboTa 1o Teme: «PereHne KOMOMHATOPHBIX 3a/1au».

Pa3pnen 5.2 DinemMeHTHI TEOPUHU BEPOSITHOCTEN
CoObITHE, BEPOSTHOCTh COOBITHSI, CJIOXKEHUE U YMHOXKEHUE BEpPOATHOCTEH. [loHamue o He-
3asucumocmu coovimuti. [JJuckpemuas cay4ainas eeruyund, 3aKkoH ee pacnpeoeieHus. Yucnosvie
Xapaxkmepucmuky OUCKpemHoU ciyyaiHotl eeruyunsl. [lonamue o 3akone OOabUIUX YUCe.
IIpakTuyeckoe 3ansitue Ne 20
Brrumncienre BeposTHOCTENH COOBITHH.

CamocrositesbHass padora Ne 28 (14)
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OnopHBIi KOHCTIEKT 10 TeMe «Bubl coObrTuii. Onepanuu HaJl COOBITHSIMIE.

CamocrosiTesbHas padora Ne29(14)
JlomanmHsist KOHTpoJibHAs paboTa 1o Teme: «PelieHue MpUKIaIHBIX 33/1a4 HA BBIYHCICHUE
BEPOSITHOCTH COOBITUM.
Pa3nesn 5.3 DiieMeHThHI MATEMATHYECKOH CTATHCTUKH
[IpencraBienue AaHHBIX (TaONULBI, AUMArpaMMBbl, padUKu), eeHepanbHAsi COBOKYNHOCHb,
8bl00pKA, cpedHee apughmemuueckoe, meouana. Ilonamue o 3a0auax mamemamuyeckol cmamu-
cmuku. Pewenue npakmuueckux 3a0ay ¢ npumeHeHuem eposmHOCMHbIX Memooos.

IIpakTnueckoe 3ansaTue Ne 21
Pemenune mpakTuyeckux 3agad Ha 00pabOTKY YMCIIOBBIX JaHHBIX, BBIYMCICHUE UX XapaKTe-
PUCTHK
IIpakTHyeckoe 3ansaTHe Ne 22
[IpencraBienne cTaTUCTUYECKUX NAaHHBIX B BUAE TaOnuil, nuarpamm, rpadukos. IlpakTu-
YecKas MOAroToBKa.(2 yaca)

CamocrosiTesbHasa padora Ne30(2u)
OnopHBbIi KOHCIIEKT 10 TeMe: «Buibl ciryyaliHbIX BEITUYUHY.

CamocrosiTesbHas padora Ne31(1u)
[Ipe3entanus no Teme: «3a1auyd MaTEMAaTUYECKOU CTATUCTUKI.

AJITEBPA
Pa3nen 6 YpaBHeHHsI M HepaBeHCTBA
Paznen 6.1 YpaBHeHus u cucTeMbl ypaBHeHUI
VYpaBHeHUsI U cUCTeMbl ypaBHEHUH. PanmoHanbHble, MppaloHaIbHbIE, TOKAa3aTebHbIE U
TPUTOHOMETPUUECKHUE YPaBHEHHUS U CUCTEMbl. PABHOCMIIBHOCTh YpaBHEHUI, HEPABEHCTB, CHCTEM.
OcHoBHbBIE MpPUEMBl UX PELIEHUS (pa3lokKEeHHEe Ha MHOXKMTEH, BBEJIEHUE HOBBIX HEU3BECTHBIX,
MOJICTaHOBKA, rpaduueckuil meron). M3o0pakeHne Ha KOOPAUHATHOM IJIOCKOCTH MHOKECTBA pe-
LIEHUH ypaBHEHUH C IByMS IEPEMEHHBIMH U UX CUCTEM.
IIpakTnyeckoe 3ansaTue Ne23
Pemenne ypaBHeHWIl aHanMUTHYeCKUM, TrpaduueckuM Meronamu. HMHTepnperanus
pesynbpraTta [IpakTHyeckasi moAroToBKa.(2 yaca)
IMpakTnyeckoe 3ansitue Ne24
Pemenue panrioHanbHbIX, HPPALMOHATIBHBIX YPABHEHUN U UX CHCTEM.
IIpakTuyeckoe 3anaTue Ne25
Pemenne nokazarenbHbIX, JOTapUPMUUIECKUX YPAaBHEHUN U UX CHCTEM.
IIpakTyeckoe 3ansaTHe No26
Pemienne TpuroHoMeTpUUECKNX YPAaBHEHUN U UX CHCTEM.
CamocrositesbHas padora Ne32 (14)
OnopHBIi KOHCIIEKT IO TeME: «Y paBHEHUS], CHCTEMbl YPaBHEHUI»
CamocrositesbHass padora Ne33 (24)
JlomalHss KOHTposibHas pabora 1o Teme: «PerieHne panMoHAIbHBIX M MPPALMOHATIBHBIX
YPaBHEHHM, U UX CUCTEM»
CamocrositesbHass padora Ne34 (24)
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JlomanHsis KOHTpoJibHas paboTa 1o teme: «PemieHue mokasareabHBIX, JorapupMUUEcKux
YpaBHEHUU U UX CUCTEM»

CamocrosiTesibHas padora Ne35(2u)

JlomaiHsis KOHTpoJIbHAs pabdoTra mo TeMe: «PelieHue TPUroHOMETPUYECKUX YpaBHEHUU U
UX CUCTEM)

Pa3znen 6.2 HepaBencTBa

PaBHOcunbHOCTH HepaBeHCTB. OCHOBHBIE NTPUEMBI UX PELIeHUs (pa3iokKeHue Ha MHOXKHUTE-
JI1, BBEJICHUE HOBBIX HEU3BECTHBIX, [10JICTAHOBKA, IpauUecKuii METO).

PanmonaneHble, MppanyoOHaNbHbIE, ITOKa3aTeIbHble HEpPaBeHCTBA. OCHOBHBIE NPUEMBI HX
pemenns. Mcmnonp3oBaHue CBOMCTB U IrpauKOB (QYHKIMN NMPH PELICHUN HEPABEHCTB. MeTol MH-
TepBajoB. M300paxkeHre Ha KOOPIMHATHON TUIOCKOCTH MHOYKECTBA PEIICHU HEPABEHCTB C IBYMSI
IIEPEMEHHBIMU U UX CUCTEM.

IIpakTuyeckoe 3ansaTue Ne 27
Perenrie HepaBeHCTB U UX CUCTEM PA3IUYHBIMU METOIAMHU.
IIpakTnyeckoe 3ansaTue Ne 28
Pemennie panuoHanbHBIX, HPPAIMOHATBHBIX, IMOKa3aTeIbHBIX, JOTapU(PMHUUECKUX Hepa-
BEHCTB, UX CUCTEM.
CamocrosiTesibHas padora Ne36 (2u)
OnopHelif KoHceKT 1o Teme: «HepaBeHcTBay
CamocrositesbHasa padora Ne37(14)
JomamrHsist KOHTpolibHast paboTa 1o Teme: «PerieHne pannoHaIbHBIX M UPPAIMOHATBHBIX
HEPABEHCTB, M MX CUCTEM»
CamocrositesibHas padora Ne38(14)
JlomanrHsis KOHTpoNbHAsE paboTa mo Teme: «PelieHne moka3aTeNbHbIX U Jorapu(pMUIecKux
HEPABEHCTB U UX CUCTEM.

Paznen 7 Hauajsa MmaTeMaTH4eCcKOro aHaJan3a
Tema 7.1 IlocsienoBaTEJILHOCTH
ITocnenoBarenbHOoCcTH. CriocoOBI 3aJaHUs M CBOKMCTBA YHMCIIOBBIX IMOCIENOBATEILHOCTEM.
Touamue o npedeﬂe nOCﬂ€OO6am€ﬂbH00mu. CymecmeoeaHue npede/la MOHOW!OHHOZZ OcpaHu4er-
Hotl nocnedogamenvrHocmu. CyMMHUpOBaHHE TMOCIeoBaTeIbHOCTEH. beckoHeuHO yObIBaromast
reOMEeTpUUECKasi MPOrPeccust U e CyMMma.

IIpakTHyeckoe 3ansaTHe Ne 29
BeruuciieHue 4ieHOB YHCIOBOH MMOCIIEIOBATEILHOCTH U €€ Tpe/ena.
CamocrositesbHas padora Ne 39 (2v)
JomanrHss KoHTposibHas padoTa o teme «lIpeaen GpyHKIuN»

Pa3nea 7.2 IlpounsBoanas pynkuuu. Ilpumenenne npon3BogHomi
[TponsBonnas. IloHsTHEe O NMPOM3BOAHON (QYHKIMHU, €€ Te€OMETPHUECKUIl M (PU3HUECKUit
CMBICII. YpaBHEHHE KacaTelnbHOH K rpaduky ¢GyHKIuU. [Ipou3BogHBIE CYyMMBI, Pa3HOCTH, TPOU3-
Be/leHUs, yacTHbIe. [Ipon3BOAHBIE OCHOBHBIX 3JI€MEHTapHbIX (QyHKUMH. [IpumMeHeHne npousBoa-
HOM K MCCJIeIOBaHUIO (DYHKIIMA M TTOCTPOEHUIO TpaduKoB. [Ipou3so0nvie oopamuoi QyHKyuu u
komnozuyuu @ynxkyuu. IIpuMepsl UCIONB30BaHUS MPOU3BOJHOM Myl HAXOXIAEHUS HAWITYy4dlIEero
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pelIeHus] B MPUKIATHBIX 3aaadax. Bropas mpou3BonHAs, €€ TeOMETPUYECKUN W (HU3UISCKUI
cMmbIci. HaxoxaeHne ckopocTu i Mmpolecca, 3a1aHHOT0 (GopMysioil U rpaduKoM.
IIpakTnueckoe 3ansaTue Ne 30
Haxoxnenne npousBoqHOM GyHKIIUU 1O PopMyIaMm U MpaBUIIaM.

IIpakTnueckoe 3ansaTue Ne 31
[TponsBosnHas QpyHKIUM, €€ reOMeTpUYECKUNA U (PU3MUECKUIl CMBICI. YpaBHEHUE KacaTellb-
HOH K rpaduKy QyHKITUH.
IIpakTuyeckoe 3ansaTue Ne 32
HaxosxneHue sKkcTpeMaabHbIX TOYEK, TOUEK Ieperuoa.
IIpakTnueckoe 3ansaTue Ne 33
[TpuMeHeHne TPOU3BOTHOM K MCCIEIOBAHNIO (DYHKIIMK U TOCTPOSHUIO IPahUKOB.
IIpakTnyeckoe 3ansaTue Ne34
Pemlenne npukinagHeIX 3aad4 ¢ MCHOJAb30BaHUEM Npou3BoaHOM. IIpakrmuyeckass moaro-
TOBKAa.(2 yaca)

CamocrositesibHas padora Ne40(24)
OnopHuslii koHcTeKT 1o TeMme: «I[IpousBonnas pynkuuu. [Ipunoxkenne npou3BOIHON.
CamocrosiTtesibHas padora Ne 41 (24)
JlomanmHsist KOHTPOJIbHAS paboTa 1mo Teme: «HaxoxkneHne mpon3BOAHON (QYHKIITHH
CamocrosiTesibHas padoTa Ne 42 (24)
JlomamHsist KOHTpOJIbHAsE pabora mo teme «lccimenoBanne (QYHKIUU C ITOMOIIBIO MPOU3-
BOJIHOI»
CamocrositesnbHas padora Ne 43 (24)
JlomanrHsst KOHTpOJIbHAs pabdoTa 1o Teme «Perenne 3a1ad Ha HaX0XACHUE HauOOJBIIIETO U
HAUMEHBIIETO 3HAUYCHUS (PYHKIIHID)
CamocrosiTesbHast padora Ned4 (24)
[IpesenTtanus o Teme: «BO3HMKHOBEHNE HaYal MATEMAaTHYECKOTO aHAJIN3a.

Pa3nen 7.3 UnTerpaJ u ero npuMeHeHue
[TepBooOpa3zHas u uHTerpan. I[IpuMeHeHue OmMpeneneHHOro MHTerpajia A HaXOXKIECHUs
IUIOINAAM KpUBOJUHEWHOU Tpamenuu. @opmyna Herotona—IJleitonuna. [Ipumepsl npumeHeHus
UHTErpaia B GU3UKE U TEOMETPHUH.
IIpakTyeckoe 3ansaTue Ne35
Haxoxnenue nepBooOpazHoil QyHKIMH ¢ TOMOLIbIO TaOJIUIBI HHTETPAIOB
IIpakTuyeckoe 3ansaTue Ne36
Brruncnenue onpeaeneHHoro nHTerpana
IIpakTuyeckoe 3ansaTue Ne37
Boruncnenne gu3anyeckux BEIWYMH C MOMOIIBIO ompeneneHHoro uHrerpana. Ilpakruue-
cKasi MOAr0TOBKA. (2 yaca)
IIpakTyeckoe 3ansaTue Ne38
Brruncnenue miomazaei ¢ noMOLIbIO ONPEAEIEHHOIO HHTETpaa.
CamocrosiTesbHas padora Ne 45 (24)
OmnopHeIii KOHCTIEKT 0 TeMe «IlepBooOpa3nas. HeonpeaeneHHbIi HHTErpa

CamocrositesbHass padora Ne 46(24)
JlomanrHsisi KOHTpOJIbHAs padboTa 1o Teme «Tabiuia HHTErpaIoBy
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CamocrositeabHasi padora Ned47(24)
CoobOmenne Ha Temy: «lIpumenenune nuddepeHIMaIbHbIX yYpaBHEHHH B CHCIHATBHBIX
JTUCITUTLIAHAX .
CamocrositesbHas padora Ne 48 (24)
JlomanmHsist KOHTPOJIbHAsE paboTa 1mo Teme «OnpeaeieHHbI HHTErPal U €ro PUITI0KEHUS .

I'EOMETPUA

Pa3zgea 8. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

B3aumnoe pacnonoxeHnue IByX MpsIMBIX B rpocTpancTBe. [lapamiensHocTh mpsMoil u mioc-
koctH. [lapannensHocTs mnockoctei. [lepnenukynspHocTs npsaMoi U miuockoctu. [lepneHauky-
JIAp U HAKJIOHHAs. YTOJI MEXIy IPSMON M TIOCKOCThIO. JIByrpaHHbINA yroy. YTrosi Mexay MI0CKO-
ctsamu. [lepneHuKyIsIpHOCTD JBYX IJTIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHus MPOCTPAHCTBA: MAPAUICIbHBINA TIEPEHOC, CAMMETPHUS OT-
HOCHUTEJIBHO MJIOCKOCTH.

[TapannensHoe npoekTupoBanue. [lnowaos opmozonanvrol npoekyuu. I300paxxenue mpo-
CTPaHCTBEHHBIX (UTYD.

IIpakTHyeckoe 3ansaTue Ne 39
OnpeneneHue B3aMMHOIO PACIOIOKEHUS NMPSAMBIX, NMPSAMOM U INIOCKOCTU M IUIOCKOCTEW B
IIPOCTPAHCTBE.
IIpakTyeckoe 3ansaTue Ne 40
[TapannensHoe mpoekTHpoBanue. M300paxkeHne NpoCTpaHCTBEHHBIX (GUTYP
IMpakTuyeckoe 3anaTue Ne 41
HaxoxneHnue yria Mexay npsAMoi U INIOCKOCTBIO, MEXY TNIOCKOCTSAMHU
IIpakTnueckoe 3ansaTue Ne 42
[TapamienpHbI IEPEHOC, CAMMETPHS OTHOCUTEIIBHO MIJIOCKOCTH
CamocrositesibHasa padoTaNe49(24)
OnopHbIif KoHCTIEKT 10 TeMe: «I[IpsiMble U IIOCKOCTH B MPOCTPAHCTBE.
CamocrositesibHas padora Ne 50 (24)
OnopHbIif KoHCEKT 1o TeMe «IlapaienbHOCTh NPSAMBIX, IPSIMON U IITIOCKOCTH»
CamocrosiTtesibHas padora Ne 51 (24)
JlomanHss KOHTpoJibHas paboTa 1o teme «B3anmHOe pacnosiokeHue NpsMbIX, MPSMON U
IJIOCKOCTH, IJIOCKOCTEN
CamocrositesbHas padora Ne 52 (24)
OnopHBIif KOHCIIEKT 10 TeMe «llepneHInKyISIpHOCTD NPSMBIX, IPAMOMN U IIJIOCKOCTH»

CamocrositesbHas padora Ne 53 (2u)
Homarrssist KoHTpodibHas padota 1o Teme «llepnennukymnsp. Hakinonras»

Paznen 9 MHOrorpaHHHMKHU U KpPyIJble TeJja
Pa3nes 9.1 MHororpaHHuku
Bepwunvl, pebpa, epanu mnozocpannukxa. Pa3BepTka. MHOrorpaHHble yribl. Bbimykiibie
MHororpaHHuku. Teopema Diinepa.

[Tpusma. Ipsimast u naknonnas npusma. [lpaBunbaas npusma. [lapamnenenunen. Kyo.
[Tupamupa. [TpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B MapajulesienuIesie, B IpU3Me U MUpaMUe.
Ceuenus Ky0a, IPU3MBI ¥ TUPAMUJIBI.

[IpencraBienne o MpaBUIBHBIX MHOTOTPaHHMUKAX (TeTpa’iape, KyOe, oKTaszpe, JoJeKadape
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1 UKOCadpe).

IIpakTnyeckoe 3ansaTue Ne43
Pemenne mnpocTedimnmxX CTEPEOMETPUUYECKUX 3aJad Ha HAaXOXKJIEHUE TE€OMETPUYECKUX
BEJIMYUH B NIPU3ME, TUPaAMUJIE.
CamocrosiTesibHas padora NeS4(1v)
OnopHbIif KOHCTIEKT 1o TeMe: «Bepinnsl, pedpa, rpaHd MHOTOTPAHHUKAY
CamocrositeabHasi padora Ne5S5(14)
OnopHbli KOHCTIEKT 10 Teme: «lIpuzmarn
CamocrositeabHasi padora Ne56(14)
Onopubli KOHCTIEKT 10 TeMe: «[Iupamugar
CamocrosiTesibHast padora NeS57 (24)
JlomamHsas KOHTposibHas paboTa 1o TeMe: «PelieHne NpocTeMIINX CTEPEOMETPUUYECKUX
3a/1a4 ¢ MHOTOTpaHHUKaMU»
Pa3znen 9.2 Tesia 1 mOBepPXHOCTH BpallleHUsI
[unuaap u KoHyc. YcedeHHbI kKoHyc. OcHOBaHHME, BbICOTa, OOKOBasi MOBEPXHOCTH, 00-
pazyroias, pazseprka. OceBble CEUEHHUS U CEYEHUS, TapaJlIeIbHbIE OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas miockocTs K cdepe.
IIpakTuyeckoe 3anaTue Ne44
[Mununanap. CeueHus NUIMHAPA IIOCKOCTHIO
IIpakTyeckoe 3anaTHe Ne4S
Pemenne mnpocTedimx CTEPEOMETPUUYECKUX 337ad Ha HaXO0XKJIEHUE TE€OMETPUUYECKUX
BEJIMYMH B UWIMHAPE, KOoHyce, mape. [IpakTuyeckasi noaAroroBka. (2 yaca)
IIpakTyeckoe 3ansaTue Ne46
[ap u chepa, ux ceuenus. KacarenpHast IIOCKOCTH K cdepe
CamocrositesibHas padora NeS8(14)
OnopHblid KOHCTIEKT 10 TeMe: « {umuuap».

CamocrosiTesibHasa padora NeS9(1yv)
OnopHelif kKoHceKT 1o Teme: «Konycey.
CamocrosiTesibHas padora Ne60(14)
JlomanrHsst KOHTpoOJibHas paboTa mo Teme: «PelieHrne MpOoCTeHIINX CTEPeOMETPUUYECKUX
3a/1a4 ¢ TeJIaMH BPAIICHUSD
CamocrositesibHas padora Ne61(14)
OmnopHusrii koHcniekT no Teme: «Ilap. Chepay.

Paspnen 9.3 U3mepeHusi B reoMeTpuu
O06nem u ero usmepenue. HterpanbHas popmyna oobema.
®dopmynsl 00beMa KyOa, MPSIMOYTOJIBHOTO Tapaylieenuneaa, Mpu3Mbl, MmHapa. Dopmy-
76l 00BEMa MUpaMUAbl 1 KoHyca. OpMyIbl TUIOMIAAN TOBEPXHOCTEH MUIUHApPA U KoHyca. Dop-
MyJBI 00beMa I1apa U IIomaan cepsl.
[Tonob6ue Ten. OTHOLIEHUS TIOMIAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEII.
IIpakTyeckoe 3ansaTue Ne4/
Pemenve npukIaaHBIX 3a/1a4 HA HAXOXK/EHUE TUIOIIAICH TOBEPXHOCTEH M 00bEMOB MHOTO-
TPaHHUKOB.
IIpakTnyeckoe 3ansitue Ne48
Pemenne npukiagHbIx 3aa4 Ha HAXO0XK/ICHUE IJIOMIAIe TTOBEPXHOCTEN U 00bEMOB IIMIIMH-
Jipa, KoHyca mapa u ero yacreil. [lpakTuyeckasi moaroroBka.(2 yaca)
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CamocrositeabHasi padora Ne62(14)
OnopHbIil KOHCHEKT 1o TeMe: «O0BEM U ero U3MEPEHHEY.
CamocrosiTesbHas padora Ne63(14)
JlomanmHsisi KOHTpOJIbHAs padoTa mo teMe: «PeleHne MpUKIagHBIX 337a4 Ha HaXOXKICHUE
TUIOMIAIel TOBEPXHOCTEN 1 00bEMOB MHOTOTPAHHHKOB).
CamocrositeabHasi padora Ne64(24)
JlomannHsist KOHTpoJIbHas padota mo teMe: «PereHune MpUKIaIHBIX 33a7a4 Ha HaXOXKJIEHUE
ioniaiel MoBepXHOCTEN U 0O0bEMOB KPYTJIBIX TEJ.

Pa3nes 10. KoopauHaThl M BeKTOPBI
[TpsimoyronbHas (IekapToBa) CUCTEMa KOOpPAMHAT B MpocTpaHCcTBe. DopMmysa paccTOSHUS
MEXIy IBYMs TOUYKaMH. YpaBHEHUs cepsbl, niockocmu u npsamot. Bextopsl. Monyns BekTopa.
PaBenctBo BekTOpoB. Cll0K€HHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4yuciio. PasnoxeHue BekTopa
10 HAaIpaBJIeHUAM. YT0J MeXAY AByMs BekTopamu. [Ipoekius BekTopa Ha ocbk. KoopauHaThl Bek-
Topa. CKaJlipHOE ITPOU3BECHNE BEKTOPOB.
Hcnonb30BaHue KOOPJMHAT U BEKTOPOB MPH PEILICHUH MAaTEMaTHUYECKUX U IPUKIIAIHBIX
3ajau.
IIpakTnueckoe 3ansaTue Ne 49
[TocTpoenue 1o 3a1aHHBIM KOOPJIMHATAM TOYEK U IJIOCKOCTEHN, HAX0KIEHUE KOOPIUHAT
TOYEK.
IIpakTnueckoe 3anaTue Ne 50
Pemenue 3ana4 B 1eKkapTOBOM CUCTEME KOOpAUHAT
IIpakTnueckoe 3ansaTue Ne 51
Pemenne MaTeMaTn4eckux M MPUKIIAAHBIX 33/1a4 HA UCIIOJIb30BaHHE KOOPAUHAT U BEKTOPOB
CamocrositesibHas padora Ne65(14)
JlomaiHss KOHTpoJibHas pabdoTta mo TeMe: «PemieHue 3a7ay Ha UCMOJIb30BaHUE (HOPMYIIBI
CKaJIIPHOTO IIPOU3BE/ICHUSI BEKTOPOBY.

CamocrosiTesibHas padoTa Ne66(24)
Onopubiii  koHCHeKT 1m0 Teme: «lIpsMoyronpHas (mekapToBa) cUCTEMa KOOpPAMHAT B
MIPOCTPAHCTBEY.
CamocrosiTesibHas padora Ne67(24)
JlomanrHsist KOHTpOJIbHAsI paboTa 1o Teme: «Perenne 3a1a4y B 1eKapTOBOM CUCTEME KOOPIU-
HaT»
CamocrositeabHass padora Ne68(24)
[Ipesentanms mo teme: «Vcnonb3oBaHne KOOPAUHAT U BEKTOPOB TP PEIIEHUN MaTEeMaTH-
YECKUX M MPHUKIATHBIX 337129,
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IlepeyeHb MpaKTHYECKUX 3AHATHI

Ne Tewma 3ansaTHA Tema Yacsl
1 OkpyriieHHe U CpaBHEHUE ACUCTBUTENBbHBIX umcen. [Ipubnu- | 1 2
' JKEHHBIE BbIUUCIEHUs ¢ Tomolbo MK.
2. Pemenue nmpukiaaHbIx 3a7a4 Ha MPOICHTHI. 1 2
3 Beruncnenne  kopHe ¢ HaTypaubHBIM  IOKasaTeneM. | 2 2
' [Ipeobpa3oBanye MPpPaLMOHAIBHBIX BBIPAKCHUH.
4 Boerluncnenue cTemeHeld ¢ palMOHaJIBHBIM  IMOKaszareneM. | 2 2
' [peoGpa3oBaHme CTENCHHBIX BBIPAKEHUIA.
S. Brruucnenue norapupmoB ymcia. 2 2
6. [IpeoOpazoBanus TorapuPMUIECKUX BBIPAKCHUM. 2 2
7 M3mepeHue yrioB BpallleHUs B rpajgycax U pajauaHax. 3Hade- | 3.1 2
' HUSI CHHYCa, KOCHHYCa, TAHI€HCA U KOTaHT€HCa YuCa.
8 [IpeoOpa3oBanne TPUTOHOMETPHUUECKUX BBIPAKEHUH C MOMO- | 3.2 2
' b0 (HOPMYIT IPUBEIECHHUS.
9 [IpeobpaszoBanus IPOCTENIINX TPUTOHOMETPUYECKHX | 3.2 2
' BBIPAKCHUH C IOMOIIBIO (POPMYJT CIIOKEHHSI, YABOCHHS.
10 [IpeoOpazoBanms MPOCTEHUIIINX TPUTOHOMETPHYCCKHUX | 3.2 2
" | BeIpaxkeHui
11. | Pewienue npocTelmx TPUrOHOMETPUYECKUX YPABHEHUH. 3.3 2
12. | PemeHue mpoCTEWIINX TPUTOHOMETPHUIECKUX HEPABEHCTB. 3.3 2
Haxoxnenue 3HaueHUs (QYHKIMM MO 3aJaHHOMY 3HaueHuio | 4.1 2
13. | aprymenra, o0sacTu onpeneneHuss M 00JacTH 3HAYEHUS
byHKIIIHN
14 [Toctpoenue rpaduxoB ¢yHkuuu. OmnpeneneHue OCHOBHBIX | 4.1 2
" | CBOMCTB YHCIIOBBIX (DYHKIIHHA .
15 [Toctpoenne rTpaduKOB  CTEMEHHBIX  (QYHKIUH, ureHHE | 4.2 2
" | cBO¥CTB.
16 [Toctpoenue rpa¢ukoB moOKa3aTeldbHBIX (QYHKUUH, uTeHHe | 4.2 2
" | CBOWCTB.
17 [Toctpoenue rpadpukoB sorapupmMuueckux (yHKIUH, yreHue | 4.2 2
" | cBOMCTB.
18 [Toctpoerne TpaIKOB TPUTOHOMETPUYECKHX (YHKIHH, uTe- | 4.2 2
" | HHEe CBOWCTB.
19. | Pemenue 3a1a4 Mo KOMOMHATOPHKE. 51 2
20. | Beruucnenue BeposSTHOCTEH COOBITHH. 5.2 2
21 Pemnenne mpakTHyeckux 3aj1ad Ha oOpabOTKy YMCIIOBBIX JaH- | 5.3 2
" | HBIX, BBIYKMCIICHUE UX XAPAKTEPUCTUK
29 [IpencraBieHne CTaTUCTUYESCKUX JTAHHBIX B BHJE TaOmwIl, qua- | 5.3 2
" | rpamm, rpauKOB.
93 Pemenne  ypaBHeHMIl ~— aHalMTHYeCKuUM,  rpadudeckuM | 6.1 2
" | merogamu. MHTepriperaiius pe3yabrara
24 Pemienne panuoHanbHBIX, UPPALMOHATIBHBIX ypaBHEHUH W HX | 6.1 2
" | cucrem.
25. | Pemenue mokazaTenbHBIX, JIOTApU(PMUYECKUX ypaBHEHHH 1 ux | 6.1 2
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CHCTEM.

26. | Pemenue TpUrOHOMETPHUECKUX YPABHEHUN U UX CUCTEM. 6.1
27. | Pemienue HEpaBEHCTB M UX CUCTEM PA3IUYHBIMU METOIAMHU. 6.2
08 Penrenue pannoHadbHBIX, HPPAUOHAIBHBIX, MOKa3aTeNbHBIX, | 6.2
" | morapuMUYECKMX HEPABEHCTB, UX CHUCTEM.
29 BbruuciieHre 4WiICHOB YMCIOBOM IMMOCIEA0BATEILHOCTH, e mpe- | 7.1
" | nena.
30 Haxoxxnenune npous3BoAaHON GyHKIMU 1O GopMyliaMm U mpaBu- | 7.2
| mam.
31 [IpowsBogHas (QyHkIMU, €€ reoMeTpuueckuii W (usnyeckuit | 7.2
" | cMmbIci. YpaBHEHHE KacaTelbHOM K rpaduKy QyHKIHKI
32. | HaxoxkaeHne SKCTpeMallbHBIX TOYEK, TOUYEK Tepernoa. 1.2
33 [IpumeHeHre TPOM3BOTHONW K HCCIENOBAHUIO (QYHKIUH U | 7.2
" | mocTpoeHuUI0 TPadHKOB.
34 Pemenne NPUKIAJAHBIX  3a7a4 C  HUCIOJb30BaHUEM | 7.2
" | mpou3BOIHOM.
35 Haxoxnenue nepBooOpa3zHoil pyHKIUU C MOMOUIbI0 TabIuIe! | 7.3
" | uHTErpanos.
36. | Beruucienue onpeaeieHHOTo HHTErpaia 7.3
37 Brraucnienne Gpu3N4ecKux BEIMYUH C TIOMOIIBIO ONpeNeeHHo- | 7.3
" | ro uaTerpana.
38 Bbruuciienue miomaael ¢ moMOIIBI0 ONMpPeIesIeHHOro uHTerpa- | 7.3
" | ma.
39 OnpezneneHue B3aMMHOTO PAaCIONIOKEHUS NPAMBIX, IpsIMoOil u | 8
" | IUIOCKOCTH M IJIOCKOCTEH B POCTPAHCTBE.
40 [MapamnensHoe mpoekTHpoBaHue. M3o0pakeHue mpoctpaH- | 8
" | cTBeHHBIX QUTYp
41 Haxoxxnenue yrina Mexay OpSIMOM M IUIOCKOCTBIO, MEXIy | 8
" | mrockocTAMH
42 [TapannenbHplii MEPEeHOC, CUMMETPHsI OTHOCHUTENIBHO IUIOCKO- | 8
| cm.
43 Pemenne mpocredmmx — crepeoMeTpuyeckux 3amad  Ha | 9.1
" | HaXOXk/IEHHE TEOMETPUYECKUX BEJIMYHMH B IPU3ME, IIUPAMHUJIE.
44. | Hwmaap CedeHus MIHHIPA I0CKOCTHIO. 9.2
Pemenne  mpocTedmmMx — cTepeoMeTpUYecKMX  3agad  Ha | 9.2
45. | HaXOXJIeHHE T'€OMETPHUECKUX BEJIMYUH B IMIUHIpPE, KOHYCE,
miape.
46. | Llap u cdepa, nx ceuenuns. KacarenbHas TIIOCKOCTH K cepe 9.2
47 Pemenne mnpukIaaHBIX 3aJad Ha HaXOoXJIeHWE Iwiomaaen | 9.3
" | moBepxHOCTE# ¥ 00BEMOB MHOTOIPAHHUKOB.
Pemenne mnpukmagHbBIX 3a7ad Ha HaxoXxAeHuWe IMomaaen | 9.3
48. | moBepxHOCTEd M OOBEMOB LMJIHMHJIpPA, KOHyca IIapa M €ro
YacTeu.
[TocTpoenue 1o 3aaHHBIM KOOPJAUHATAM TOYEK M I1ockocTel, | 10
49 HaXOXXJCHHE KOOPAWHAT TOYCK.
50. | Pemenue 3amau B I€KapTOBOM CHCTEME KOOPAMHAT 10
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51 Pemenve nmpukiiagHbIX 3aja4 Ha UCHOJIb30BaHWE KoopauHat u | 10 2
" | BeKTOpOB.
UTOoTrO 102
IlepeyeHb caMOCTOSAITEJbHBIX PadOT

Ne Tema 3ansaTus Tema Yacsl
CooOmenne o Teme: «Maremaruka B Hayke, TEXHUKE, 9KO- | BBeneHue 1

1 HOMHUKE, MH()OPMAIIMOHHBIX TEXHOJIOTUSAX U MPAKTUYECKON
JeSITeTbHOCTIY.

2 OnopHblil KOHCHEKT 10 Teme: «Llenble u panroHaIbHbIE YK C- 1 2
aa.

3 JlomanHsas koHTposibHas padota no teme: «lIpubnnxénnbie 1 2
BBIYMCIICHHS C TOMOLIbI0 MK».

4 Coobmenus no Teme; «KomrutekcHbie yrncna. Gopmbl 3amucu 1 2
KOMILJIEKCHBIX YHCEI.

5 OnopHblid KOHCTIEKT 10 TeMe: «KOopHU U cTeneHm». 2 2

6 JlomaiHss KOHTpOJbHas pabora mo Tteme: «Bbrumcinenue 2 2
CTETEHEH ¢ HaTypalbHbBIM [TOKa3aTeIeM.

7 OnopHbI KOHCIEKT 1o Teme: « (0oOlmieHne MOHATHS O 2 2
Hokasarese CTeIIeHN»

8 CooOmiennst mo Teme « Bo3HuUKHOBeHUe Jsorapu@mMos. 2 1
[Ipumepsi».

9 CooOmennst mno Tteme «lIpuMeHeHHe JECATUYHBIX U 2 2
HaTypalbHbIX Jorapu@mos. [Ipumepsi».

10 JlomaiHsss KOHTpOJIbHas paboTa mo Teme: «Bbrumcienue 2 2
JorapupmMoB yucia.»

1 JlomaiHss KOHTpoJibHast paboTa o Teme: «lIpeoOpa3oBanus 2 2
JOTapUPMHUECKUX BBIPAKESHHUI.

12 | OnopHslil KOHCHEKT 10 TeMe: « CHuHyc, KOCHHYC, TAHTEHC U 3.1 1
KOTAHTCHC YHCITa»

13 | Coobienus no reme: « Bo3HUKHOBEHNE TPUTOHOMETPUN 3.1 2

14 | JomamHsas koHTponpHas pabGora mo Teme: «OCHOBHBIE 3.2 2
TPUTOHOMETPUUYECKHE TOXKAECTBA, (HOPMYITBI IPUBEICHUS

15 | JomamHss koHTpoabHas paboTa o teme: «lIpeobpasoBanus 3.2 3
TPUTOHOMETPUUYECKUX BBIPAKEHHI»

16 | ONOpHBII ~ KOHCHEKT 1O  TeMe: «  OOpatHble 3.2 2
TPUTOHOMETPHUYECKUE (DYHKITHI.

17 | HomamHsss KOHTpoibHas pabora mo Teme: «Pemenue 3.3 2
IIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN»

18 | JomamHsas xoHTponbHas pabora mo Teme: «Pemienue 3.3 2
TPUTOHOMETPUUYECKUX HEPABEHCTB)

19 | JlomamHssg KOHTpOJIbHAsE paboTa 1o Teme:» TpUroHoMeTpus» 3.3 2
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OnopHblii  KoHCTeKT 10 Teme: «DyHkuuu. OO6macTh 4.1

20 OTpeNieNIeHNs] U MHOXXECTBO 3HAuYeHUH; rpaduk (GyHKUIUH.
CgoiicTBa (yHKIUNY.
JlomamHsisi KOHTposbHas pabora mo Teme: « Haxoxxnenue 4.1

21 | spavenus (GyHKIMU 110 3aJaHHOMY 3HA4Y€HHIO apryMEHTa,
obJyacTu omnpeieseHus U 00JaCTH 3HaUYCHUS (PYHKITUN

22 | JlomamHsas KOHTpoibHas pabora mo Teme: « Ilocrpoenne 4.2
rpaMKOB CTENEHHbIX (QYHKIUN, YTCHUE CBOUCTB

23 | Homamnss koHTposibHas pabGora mo Teme: «lloctpoeHue 4.2
rpadMKOB IMOKa3aTEIbHBIX (YHKIUH, YTCHUE CBONCTB

24 | JoMamnsas koHTposnbHas pabora mo teme: «lloctpoenue 4.2
rpa¢ukoB Jorapudmudeckue GyHKIUN, YTCHUE CBOMCTBY»

o5 | HomamHsas koHTposibHas pabGora mo Teme: «lloctpoenue 4.2
rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMI, YT€HHE CBOWUCTB.

26 | OnopHblii  KOHCHEKT 1O TeMe: «OCHOBHBIE IOHSTHUSA 5.1
KoMOuHaTopuku. TpeyroiabHuk [Tackamsi».

27 | JoMamHss KoHTposibHass pabora 1o Teme: «PemieHue 5.1
KOMOMHATOPHBIX 331a4».

28 | OnopHblil kKoHCHEKT o Teme: «Buasl coObiTuil. Onepaunu 5.2
HaJl COOBITUSIMUY.
JlomamHsas KoHTpoJdbHast pabora mno Teme «Pemenue 5.2

29 NPUKJIAJHBIX 33/1a4 Ha BBIYMCICHUE BEPOSTHOCTH COOBITHH.

30 | OnopHBIN KOHCIIEKT MO TeMe: «Bubl ciryuaifHbIX BETHUUHY. 5.3

31 | Ilpesenranusa no teme: «3anaum MaTeMaTHYECKON CTATUCTH- 5.3
KI».

32 | OnopHbIil KOHCHEKT MO TeMe: «YpaBHEHUsI, CUCTEMBI ypaB- 6.1
HEHUW»

33 | JloMamHsAsa koHTposbHas paborta 1o teme: «Pemenue panuo- 6.1
HAJIbHBIX M UPPAIMOHATBHBIX YPABHEHUN, H UX CUCTEM).
JomamHsass KoHTpodbHas pabora mo Tteme: «Pemenue 6.1

34 MOKa3aTebHBIX, JOTAapUPMHUECKUX YpaBHEHHA W WX CH-
CTEM»

35 | JomamHss KoHTposibHas paboTa no teme: «PemieHue TpUro- 6.1
HOMETPUYECKHUX YPABHEHUH U UX CUCTEM»

36 | OmopHBIii KOHCIIEKT 10 TeMe: «HepaBeHcTBay 6.2
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

37 pPallMOHATBHBIX W HWPPAIMOHAIBHBIX HEPABEHCTB, M WX
CHCTEM»
JlomammHsisi KOHTpoJibHast pabota mo Teme: «Pemrenue 6.2

38 | okasatenbhbix W JOrapu(pMHUUECKUX HEPAaBEHCTB U UX
CHCTEM.

39 | Jlomamnsas xonTponbHas paborta mo Teme «llpenen (GyHk- 7.1
LU

40 | OnopHelii koHcnekT mo Teme: «lIpousBogHas GyHKIHH. 7.2

[TpunoxeHnue mporu3BOTHON.
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a1 JomamrHsisi KOHTpoJibHass pabora mo Teme: «Haxoxmenue 7.2
NPOU3BOHON (YHKLIUK»

42 | HomamHss KOHTpoibHas pabora mo Teme «VccienoBanue 7.2
(YHKINU C TOMOIIBIO TPOU3BOIHOM»
JlomaiHss KOHTpoJbHasg pabora mo Teme «Pemienue 3amgay 7.2

B | ha HaXOXXJCHUE HanOONIbIIEr0 M HAUMEHbBIIEro 3HAYEeHHUs
byHKIUI

44 | Ilpesenranus no teme: «BO3HMKHOBEHME Hayajl MaTeMaTH- 7.2
YEeCKOT0 aHaIn3a».2

45 | OnopHelii koHcnekT mo teme: «llepBooOpasnas. Heonpene- 7.3
JICHHBIH UHTErpam»

46 | HomamHss koHTposibHas paborta 1o teme «Tabmuma mHTE- 7.3
TpaJioB

47 | Coobmenne Ha Temy: «lIpumenenue nuddepeHaIbHbIX 7.3
YPaBHEHMH B CHELUATIbHBIX AUCHUILTUHAX.

4g | AloMalIHssA KOHTpOsIbHAs pabota no teme «OnpeneneHHbIN 7.3
UHTETrpal U ero MpUI0KEHUS.

49 | OnopHsIi KOHCIIEKT 10 Teme: «lIpsiMble U IIOCKOCTH B MPO- 8
CTPAHCTBEY.

50 | Onopubiii koHcnekT no Teme «llapamienbHOCTh NPAMBIX |, 8
IIPSAMOM U TNIOCKOCTH

51 | JomamHss koHTposbHas paboTta o TeMe «B3auMHoe pacro- 8
JIOKEHHUE MPSAMBIX, IPSIMOI U INIOCKOCTH, IIIOCKOCTE»

52 | OmopHsIit KOHCTIEKT 1o TeMe «lleprneHauKyIsIpHOCTh Hps- 8
MBIX, TIPSIMOM U TUTOCKOCTH

53 | JlomamHsas KoHTpoabHas padbora no teme «llepneHaukymsp. 8
Haxnonnas»

54 | OnopHblil KoHCHeKT 1o Teme: «BepmmHuel, peOpa, rpaHu 9.1
MHOT'OI'paHHHUKa

55 | OnopHelii KoHCHEKT 110 Teme: «[Ipuzmar 9.1

56 | OnopHbIit KOHCIIEKT 1o TeMe: «[lupamuma» 9.1
JomamHsass KoHTpodbHast pabora mo Tteme: «Pemenue 9.1

57 NPOCTEUIINX CTEPEOMETPUYECKUX 3a/lad C MHOTOTPaHHUKA-
MU,

58 | OmopueIil KOHCTIEKT 110 Teme: «L{umuump ». 9.2

59 | OnopHelii kKoHCHEKT 1o Teme: «Konycy. 9.2

60 | Homammss koHTponmpHas pabota mo Teme: «PemeHne 9.2
MPOCTEHIINX CTEPEOMETPHUYECKUX 3aj1ad C TEJIaMHU BPAIICHUS

61 | OnopHublit kKoHCcTeKT 1o Teme: «Iap. Chepar. 9.2

62 | OnopHbIi KOHCHEKT MO Teme: «O0bEeM U ero U3MEpPEHHE». 9.3

63 JomammHsisi KOHTposibHast pabora 1o Teme: «Pemenue 9.3

MIPUKJIATHBIX 3a1a4 Ha HaXO0XICHUE I (O IENE|
MOBEPXHOCTEH M 00HEMOB MHOTOTPAaHHUKOBY.
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JomamrHsisi KOHTposibHasi pabora 1o Teme: «Pemenue 9.3 2
64 OPUKIATHBIX ~ 33Jad  HAa  HAXOXACHHE  IUIOIIAJCH
MOBEPXHOCTEH U 00BEMOB KPYTIIBIX TEI.
JlomaiHsis KOHTposibHas pabdorta mo teme: «Pemenue 3amay 10 1
65 | wa mcnonssosanme (bopMyIbl  CKAISIPHOTO IPOU3BEACHUS
BEKTOPOB).
66 | OnopHblil KoHCHEKT 1o TeMe: «IIpsiMoyronbpHas (nexkapToBa) 10 2
CUCTEMa KOOPJIUHAT B IPOCTPAHCTBE ».
67 | Jomamnss koHTponbHas paboTa o teme: «Perienue 3agau B 10 2
JIEKapTOBOM CHCTEME KOOPAUHAT
68 Hpe3eHTauHﬁ no teMe : «lcrons3oBanue KOOpAWHAT U BCK- 10 2
TOPOB IIPH PEIICHUH MaTEeMaTHUECKUX U MPUKIIATHBIX 32124
HUTOI'O 117
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4. Y4yeOHO-MeTOAuYecKOe U MAaTepUAJIbLHO-TeXHHYecKoe obecneuyeHue y4eOHo qucuu-
MJIMHBI

st ocBoeHUs yueOHOM JUCIUIUIMHBL UMeeTcs ydeOHas ayautopus «MareMaTHKa.

[Tomemenune kaOuHEeTa MaTeMaTHKH  yJIOBIETBOpseT  TpeOoBaHusM  CaHuUTapHO-
snuIeMHoIorndeckux npasmwi U HopMaThBoB (CaulluH 2.4.2 Ne 178-02) u oCHAIICHO THUITOBBIM
000pyTI0BaHUEM.

B kaOuneTe ecTh MyabTUMEAUIHOE 000PYIOBaHKE, TOCPEACTBOM KOTOPOro O0yYaronuecs
MOTYT MPOCMaTpUBaTh BU3yaJbHYIO MH(OpPMALMIO 1O MaTeMaTUKe, CO3/al0T Mpe3eHTAlUH, BU-
JIeOMaTepHalbl, UHbIE JOKYMEHTHI.

B coctaB yueOHO-METOIUYECKOTO0 M MaTepHAbHO-TEXHUYECKOro obecriedeHusl paboueit
pOTrpaMMbl Y4eOHOH TUCIUILTHHBI «MaTteMaTHKay, BXOJAT:

* HarJISAHBIE TOCOOHS (KOMILICKTHI Y4EOHBIX TaOIUI], IJIAKATOB, ITOPTPETHI BBIIAIOIINXCS

YUEHBIX-MaTEMaTUKOB, MAKEThl FTEOMETPUUECKUX TE);

+  uHbOPMAIMOHHO-KOMMYHHUKATUBHbBIE CPE/ICTBA;
* KOMIUIEKT TEXHHUYECKOH IOKyMEHTallMH, aclopTa Ha CpeACcTBa 00yUYEeHHsI, UHCTPYKLIUHU IO

UX HCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

B mporuecce ocBoenust paboueii mporpaMMbl yaeOHOW MUCHUIUIMHBI «MateMaTuka», o0y-
Yarolrecs UMEI0T BO3MOXKHOCTh JOCTYIA K IEKTPOHHBIM y4EOHBIM MaTepuaiaM [0 MaTeMaTu-
K€, UIMEIOIIKUMCS B CBOOOJIHOM JIO0CTYIIE€ B ceTU MHTEpHET (3JIEKTPOHHBIM KHHUTaM, IIPaKTUKyMaM,
Tectam, Marepuanam EI'D u ap.).
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5. YcaoBusi peanu3zanuu padoueii mporpaMmsl AJisi ”HBAJUA0B 1 juil ¢ OB3

[Ipu peanmzanuu paboueit mporpaMMbl y4eOHON AUCIUTUIMHBI «MaTeMaTukay Jjisi WHBa-

aunoB 1 i ¢ OB3 B eIMHOM IIOTOKE CO CBEPCTHHKAMH, HE MMEIOIUMH TaKUX OTPaHUYEHUH,
HOPMATHUBHBIN CPOK OCBOCHUS IIPOrPaMMBbl HE YBEIUYUBACTC.

Jnst naBanuoB u i ¢ OB3 oOydeHne mpoBOIUTCS ¢ YIETOM OCOOCHHOCTEH X ICHUXO-

(1)I/ISI/I‘I€CKOFO Pa3sBUTHA, UX UHAWBUAYAJIbHBIX BO3MOXKHOCTEM 1 COCTOSTHUS 300pPOBbA.

IIpu nzyuenun yueOHOM nUCHUIUIMHBI «MareMaTuka» s uHBanuaoB u aul ¢ OB3 obec-

MIEYMBACTCS COOJIIOICHHE CIEAYIOIIMX 00X TPeOOBaHMIA:

OCYIIIECTBJICHHUE TIpoliecca 00ydeHus Juisi HHBaIuA0B u aull ¢ OB3 B o1HON ayiuTOpru
COBMECTHO C 00YJarOIIMMHUCS, HE UMCIOIIMMH OTPAHMYEHHBIX BO3MOKHOCTEH 3/I0POBBSI;
WHIUBUyAIbHOE KOHCYJIbTUPOBAHUE MHBAUIOB U Jull ¢ OB3;

MOJIb30BaHKUE HEOOXOUMBIMU TEXHUYECKUMU CPEJICTBAMH O0YUCHHUS;

opraHu3amuu padbodero Mecta Jijis HHBaIUI0B u Jinil ¢ OB3;

o0ecrieueHre IeYaTHBIMK | JICKTPOHHBIMU 00pa30BaTeIbHBIME pecypcamu (ydeOHbIe TT0-
coOwms1, MaTepraIbl Il CAMOCTOSATEIILHON paboThI U T.11.) B hopMax, agalTHPOBAHHBIX K
OTPAHHYCHUSM UX 3JI0POBBS U BOCTIPUSATHS HHPOPMAIIHH.

B 3aBHCHMOCTH OT KOHKPETHOT'O BHAa OTPaHHUYEHUsS 370POBbs (HapyllIeHUs ciiyxa (TiIy-

xue, ciaboclbllaniie), HapylieHus 3peHus (ciemble, cIaboBUIAIINE), HAPYIICHUS OIMOPHO-
JBUTATEILHOTO allfapara u Ap.) o0ecreynBaeTcsi COOII0IeHNE CIEAYIONUX 00MUX TpeOOBaHU:

obecrnieueHre MHANBUIYAIEHOTO PABHOMEPHOTO ocBemeHus He MeHee 300 okc;

JUIS BHITIOJTHEHUS 3aaHuii nHBanuaaM | nuuam ¢ OB3 mpu Heo6X0AUMOCTH MPeA0CTaB-
JSIETCs YBEIMUMBAIOIINECS YCTPONUCTBO;

3a/laHus JAJIs IPAKTHUECKUX, TaO0OPATOPHBIX, CAMOCTOSTENBHBIX U MHBIX paboT odopmiis-
I0TCS YBETMYCHHBIM HIPUPTOM;

I10 JKEJIaHWUI0 00YyJaromMXcsl TEKYIUN U UTOTOBbIM KOHTPOJIb 3HAHUH 110 y4eOHOH 1uciu-
TUTMHE TTPOBOAMTCS B MMCHMEHHOM, YCTHOM U MHOM yn0OHOH (opMme.

Peanuzarust paGoueii mporpamMmbl yueOHON TUCIMIUIMHBI «MaTeMaTrkay o0ecreunBaeTcst

NneaarortyeCKuMu  KaJipaMm, HMCIHOIMHMMHU BBICIICC O6pa30BaHI/Ie, COOTBCTCTBYIOIIICC HpO(i)I/IJHO

JAHHOW MPOTpaMMBI M TMPOLIEAIUX o0ydeHue mo mporpamme «HKII03MBHOE 00pa3oBaHUE B
BVY3e».
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6. XapakTepucTHKA OCHOBHBIX BU/0B JeSITeJIbHOCTH 00y4YalommXxcsi

Conepxanue XapaKTepuCTUKa OCHOBHBIX BUJIOB JICATEIIEHOCTH 00yJarOIIUX-
o0y4YeHHS cst
(Ha ypoBHE y4EOHBIX IEHCTBHI)
Beenenue O3HaKOMIICHHE C POJIbIO MAaTEMAaTUKU B HayKe, TEXHUKE, IKOHO-

MUKe, UH(OPMAIIMOHHBIX TEXHOJIOTUSX M MPAKTHYECKON JedTeIbHO-
cti. O3HaKOMJICHUE C LIETISIMU U 33/1a4aMH U3y4eHUsI MaTeMaTUKH TTPU
ocBoeruu npodeccuii CI1O u cnenmansuaocteit CI1O

AJI'EBPA

PazButue no”saTHsa O
quCcie

Beimonnenue apupmMeTHyecKux IEHCTBUN HaJ YMCIaMH, COYe-
Tasl yCTHbIE U IUCbMEHHBIC IPUEMBI.

Haxoxxnenue npuOIMKeHHBIX 3HAYEHUH BEJMYMH M IOTpeul-
HOcTell BbIYMCICHUH (aOCOMIOTHOW M OTHOCHUTENBHOI); CpaBHEHUE
YHCJIOBBIX BBIPAXKEHUH.

Haxoxxnenue omumOOK B IpeoOpa3oBaHUAX M BBIYUCICHHIX
(oTHOCHUTCS KO BCEM IMYHKTaM IIPOIPaMMbI)

Kopnu, crenenu, io-
rapumMsl

O3HaKOMJICHHE C MOHSITHEM KOpPHA N-ii CTENEHH, CBOMCTBAMU
PaauKaIOB ¥ IPABUIIAMHU CPAaBHEHUS KOPHEM.

@OopMyIMpPOBAaHUE OIPENEICHUSI KOPHS M CBOWCTB KOPHEH.
Boruncnenue u cpaBHEHUE KOpHEH, BBINOJHEHHE NPUKUAKH 3Haue-
Hus KopHs. [IpeoOpazoBaHMe YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COJIEpIKalINX pajuKalbl.

BrimonHenue pacuetoB no ¢opmyinam, CoIEpKallUM pajuKa-
JIbl, OCYIIECTBIISII HEOOXOIUMBIE IMOJACTAHOBKU M IPEOOpa3OBaHUS.
Omnpenenenne paBHOCUIBHOCTU BBIpAKEHUH C pagukaitamu. Pere-
HUE UppaLMOHATIbHBIX YPABHEHUH.

O3HAaKOMJICHHE C TOHATHUEM CTENEHU C ACHCTBUTEIBHBIM IIO-
KazareseM.

HaxoxneHue 3Ha4eHUH CTENEeHH, UCHOJb3ys MPU HEoOXOoIu-
MOCTH HHCTPYMEHTAJIBHBIE CPENICTBA.

3anucheiBaHUE KOPHSA N-il CTENEHU B BUJE CTENEHH C JPOOHBIM
MOoKa3aTeIeM u Ha00O0pOT.

®opMyIIMPOBAHUE CBOMCTB CTENEHEH. Brruncienue crenenei
C palMOHAIBHBIM IOKA3aTeJIeM, BBINOJHEHUE NPUKUIAKNA 3HAYCHUS
CTENIEHU, CPABHEHUE CTENIEHEN.

[TpeoOpa3oBaHue 4YMCIOBBIX M OYKBEHHBIX BBIpaKEHHH, CO-
JIEpKalllUX CTENEHU, IPUMEHsISI CBOMCTBA. PelieHne nokazarenbHbIX
YPaBHEHUM.

O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEH NpH BbI-
YUCJIEHUH CPEIHUX, JACJIICHUH OTPE3Ka B «30JI0TOM CedYeHHM». Pemre-
HHE MPUKIIAJHBIX 33]1a4 Ha CJIIOXKHBIE TPOLIEHTHI

[IpeobOpazoBanue an-
re0panyecKux BhIPaKEHHUH

Brimonaenne mpeoOpa3oBaHM  BHIPAKECHUM, MPUMEHEHHUE
(hopMyII, CBS3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOTapu(MOB.

Onpeznenenue 06JacTU TOMYCTUMbIX 3HaUEHHH Jorapudmude-
CKOTo BbIpakeHusi. Pemenue norapudMudeckux ypaBHEHUH
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OCHOBbI TPUTTOHOMETPHH

OCHOBHBIE TTOHATHA

N3yuenue paquaHHOrO METOA U3MEPEHHUs YIJIOB BPAILLCHUS U
UX CBS3M C TpaxycHoi Mepoil. M3o0paskeHue yrioB BpalleHHs Ha
OKPY’KHOCTH, COOTHECEHUE BEJIIMYUHBI YIJIA C €r0 PACIOJIOKECHHUEM.

dopMynupoBaHUe ONPECICHUN TPUTOHOMETPUYECKUX (DYHK-
LUA [UIsl YIJIOB IOBOPOTa M OCTPBIX YIJIOB IPSIMOYTOJIBHOTO Tpe-
YroJIbHUKA U O0BSICHEHUE UX B3aUMOCBSI3U

OCHOBHBIE ~ TpUTO- [IpumMeHeHre OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECTB JUIS
HOMETPUYECKHE  TOXJIe-|BBIYMCIICHUS 3HAUCHUI TPUTOHOMETPHUECKUX (DYHKIMIA TTO OTHON U3
CTBa HUX

[TpeoOpazoBanus W3yueHne OCHOBHBIX (HOPMYT TPUTOHOMETPHH: (HOPMYJIBI

MPOCTEHIINX TPUTOHOMET-
PUYECKHX BbIPAKECHHIA

CIIOKEHUSI, YIBOCHHMSI, MPeoOpa3oBaHUsl CYMMBbI TPUTOHOMETpUYE-
CKUX (DYHKIUHN B MPOU3BEACHHUE U TPOU3BEICHUS B CYMMY U IIpUMeE-
HEHUE IPU BBIYMCIIEHUN 3HAYECHUS TPUTOHOMETPUUYECKOTO BBIPAKE-
HHUS U YIPOILLEHHUS €ro.

O3HakoMJIEHUE CO CBOMCTBAMHM CUMMETPUU TOUEK HA €JUHUY-
HOUM OKPY)KHOCTH W NMPHMEHEHHE WX JUIsl BBIBOAA (hopmy:n mpuBese-
HHUS

[Ipocreiimme TpUro-
HOMETPUYECKHE  ypaBHe-

HHUA U HepaserHcmea

Pemenue nmo gopmynam u TpUTOHOMETPUIECKOMY KPYTY HPO-
CTEHMIINX TPUTOHOMETPUUECKUX YPAaBHEHUM.

[TpumeHeHne oOLIMX METOJIOB pelleHUs] ypaBHEHUH (IpuBese-
HUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ, Pa3JIOKEHUs HA MHOKUTE-
JM, 3aMEHbl IEePEeMEHHOW) NpU pPElIEeHUH TPUTOHOMETPUUYECKUX
YpaBHEHUN. Y MEHHE OTMEYaTh HA Kpyre pelIeHus MPOCTEHIINX TPHU-
TOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCH-
HYC, apKTaHT€HC YUClIa

O3HakoMIIEHHE C MOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX
GyHKIM.

H3yyeHnne onpeaeneHnii apKCUHYyca, apKKOCHHYCa, apKTaHI€H-
ca umcna, (OpMYNIHpPOBaHME UX, H300paKEHHE HA EIUHUYHOM
OKPY’KHOCTH, IPUMEHEHHE NIPU PELIEHUH YPABHEHUI

®YHKIMH, X CBOMCTBA U TPAOUKU

QyHKIUN.
[TonsTue o Henpe-
PBIBHOCTH (PYHKIIMH

O3HaKkOMJIEHHE C TIOHSTHEM IEePEeMEHHOW, MPUMEpaMHu 3aBH-
CHUMOCTEH MEXy IepEMEHHBIMH.

O3HakoMJIEHHE C MOHSATHEM rpaduka, onpeaeeHUue MpuHalI-
JISKHOCTH TOYKM Tpaguky ¢yHkuuu. OmnpeneneHue mno gopmyie
MpOCTENIIel 3aBUCUMOCTH, BUJa ee rpaduka. Beipaxenue no ¢op-
MyJIe O/IHOH MepeMeHHOH uepe3 apyTue.

O3zHakomiieHHe ¢ onpeaeneHueM (QyHKIMH, GopMyTHUpoBaHUE
ero. Haxoxnmenuwe oOmactu ompeaeneHuss W 00JacTH 3HAYEHUUN

byHKIIIT

CaoiicTBa GyHKIUU.
I'paduueckass uHTEpHpe-
tarust. [Ipumeps! GyHKIM-
OHAJIbHBIX 3aBUCUMOCTEN B
pealbHBIX Ipoleccax U

SABJICHUAX

O3HakoMJieHHE ¢ NpuMepaMu (YHKIMOHAIBHBIX 3aBUCHUMO-
CTEH B peaJIbHBIX MPOLIECCAX U3 CMEXKHBIX AUCLHUIUIMH.

O3HaKOMJIEHHE C JOKa3aTEIbHBIMH PACCYKIEHUSMU HEKOTO-
PBIX CBOMCTB JIMHEHHOHN M KBaZpaTHUHON (DYHKIIHIA, MpOBEACHUE UC-
CIICZIOBAaHMs JIMHEHHOH, KYCOYHO-TTMHEHHOH, ApOOHO-IMHEHHON U
KBaJpaTU4YHON (PpyHKIMI, mocTpoeHue ux rpaduxos. [loctpoenue u
yteHue rpadukoB hyHkuuit. MccnenoBanue GyHKINUH.
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CocraBneHue BHIOB (PYHKIIMH O JTaHHOMY YCJIOBHIO, pelie-
HUE 3a7]ad Ha 3KCTPEMYM.
Brimonnenue npeobpazoBanuii rpaduka GpyHkuun

Oo6parnbie GyHKIMH

W3zyuenue nouamus oopammuoil ¢pyukyuu, ompeneieHne Buaa u
nocmpoetue epaguxa oopamuou QyHKyuu, Haxoxcoewue ee ooia-
cmu onpedenerus u obaacmu 3Havenui. IlpuMeHeHUWE CBOWCTB
(GyHKIUH Tpy UCCIIEJOBAaHUM YPaBHEHUN W PEUICHUH 3a/1a4y Ha JKC-
TpemyM. O3HAaKOMJICHHE C TIOHATHEM CJIOKHON (YHKIIUU

CrelcHHBIC, MOKa3a-
TeNbHBIE, JIOTapupMuIe-
CKHE€ W TPUTOHOMETpPHUYC-
ckue Qynkmun. OOpaTHBIC

TPUTOHOMETPHYECKHE
byHKIIUN

Bbruucnenne 3HayeHMid (YHKIMHA MO 3HAYEHUIO apryMEHTa.
Omnpenenenne MoON0XKEHUSI TOUYKK HA TpaduKe Mo ee KOOpAWHATAM H
Ha000pOT.

Hcnonb3oBanue CBOMCTB (YyHKUMH ISl CPAaBHEHUS 3HAYCHHUN
CTerneHel u jorapudmos.

[Toctpoenne rpadMKOB CTENEHHBIX U JIOrapU(PMHUUECKHX

GbyHKIU.

Pemenue noka3aTenpHbIX U JIOTapU(PMUYECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C TIOHATUEM HENPEPHIBHONW IEPUOIUUYECKON
¢bynkuuu, GpopMynupoBaHue CBOWCTB CHHYCA M KOCHHYCA, TOCTPOE-
HUE UX IpadUKOB.

O3HakoMJIeHHE C MOHSTHEM TapMOHMYECKUX KojeOaHui u
IIpUMEpPaMU FApMOHUYECKUX KOJICOAHUH JJIsl OIMCAaHUS MPOLIECCOB B
¢u3nke U Ipyrux odJacTIx 3HaHUS.

O3HaKOMJIEHHME C TIOHATHEM pa3pblBHOM IEPHUOJUYECKOU
¢byHKIMY, GOPMYIUPOBAHUE CBOICTB TaHIe€HCa M KOTaHIE€HCA, IO-
CTpOEHHE UX TPapUKOB.

[IpumeHeHne cBOMCTB (PyHKUMH JUIsi CpaBHEHHS 3HAUYECHUU
TPUTOHOMETPUUECKUX (DYHKUMHA, pEHmeHUs] TPUTOHOMETPHUUYECKUX
ypaBHeHUH. [locmpoenue zpaghuxkoé oopamuulx mpueoHomempuie-
CKUX (OyHKYULL U onpedeienue no 2papuram ux colcms.

Beinonnenue npeobpa3zoBanus rpaguKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocenoBaTenbHO-
CTHU

O3HaKOMJICHHE C TIOHATHEM YHMCIOBOM IOCIEIOBATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3naxomnenue ¢ NOHAMUEM Npeoena Nocied08amenbHOCHU.
O3HaKOMJIEHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOTI'O YHCIOBOTO
psla Ha TpuUMepe BBIYUCIEHUS CyMMBbl OECKOHEUHO YObIBarolei
T€OMETPUYECKON ITPOTrPECCUM.

Pemenue 3a1a4 Ha npuMeHeHUE POPMYIIbI CyMMbI OECKOHEYHO
yObIBaroIell TeOMETPUUECKON MTPOrpeccuu

[IpousBogHass u ee
IIPUMEHEHUE

O3HaKOMIIEHHE C TIOHSATHEM TIPOU3BOTHOM.

W3yuenne u GopMylIMpoBaHUE €€ MEXaHHYECKOTO M TeOMeT-
PHYECKOTO CMBICIIA, U3yYCHHE AJTOPUTMAa BBIYHMCICHUS MPOM3BOA-
HOW Ha MpHUMeEpe BBIUMCIICHUS MTHOBEHHOH CKOPOCTH M YTJIOBOTO
Kod(pHIMeHTa KacaTeTbHOM.

CocraBieHue ypaBHEHUs KacaTelabHOM B 0011eM BUJIE.

VYcBoenue npasui auddepeHnrpoBaHusi, TaOIUIBI TPOU3BO/I-
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HBIX 3JIEMEHTapHBIX (PYHKIWH, TpuMeHeHue s auddepeHupoBa-
HUS QYHKIUH, COCTABICHUS YPAaBHEHUS KacaTelIbHOM.

N3yueHne TeopeM O CBA3M CBOWCTB (PYHKIIMH U MPOU3BOIHOM,
(hopMyIHpOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON HCCIIEAOBAHUS (HYHK-
1IUH, 3aIaHHON (HOPMYJIOi.

YcTaHoBIEHUE CBSI3U CBOMCTB (DYHKIIMU U IPOU3BOAHOM IO MX
rpadgukam.

IIpuMeHeHne MpoOU3BOAHOM Ul PELICHUs 3a7a4 Ha HaXOXKJIe-
HUE HaWOOJBIIET0, HAMMEHBIIETO 3HAYCHHUS U HA HAXOXJIECHUE JKC-
TpemyMa

[lepBooOpa3znass  u
HHTETpaI

O3HakoOMJICHHE C TIOHSATHEM HHTErpasia ¥ nepBooOpasHou.

W3yuenne npaBuia BBIYUCICHHUS MEPBOOOPA3HON M TEOPEMBI
Herorona— JleitOHumna.

Pemenue 3agay Ha CBsI3b EPBOOOPA3HOM M €€ MPOU3BOAHOM,
BBIUMCIIEHUE [1€PBOOOPA3HON JUIsl JaHHOM QyHKIMH.

Pemenue 3ana4 Ha NPUMEHEHWE MHTETpasla sl BBIYMCIICHUS
(GU3NYECKUX BETMYMH U TUIOIIAACH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUs U CUCTe-
Mbl ypaBHeHul Hepasen-
CTBA WU CHUCTEMBI Hepa-
BEHCTB C JIByMs II€pEMEH-
HBIMH

O3HaKOMJICHHE C TIPOCTEHIINMU CBEICHUSMH O KOPHSIX anreo-
panyecKuX ypaBHEHUH, MOHATUSIMU UCCIIEJOBAHUS YPAaBHEHUH U CHU-
CTEM ypaBHEHUH.

W3yueHune TeopuH paBHOCHIIBHOCTH YPAaBHEHUI M ee NpHuMe-
HeHus. [loBTopeHue 3amMcu pelleHus CTaHAAPTHBIX YpaBHEHHI,
MPUEMOB MTPeoOpa30BaHUsl YpaBHEHUH JUIs CBENEHUS K CTaHIAPTHO-
MY YPaBHEHHIO.

Pemienue pannoHadbHBIX, UPPALMOHAIBHBIX, MOKA3aTeIbHbBIX
U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBaHue CBONCTB M IrpaUKOB (GYHKIMH I peLIeHUs
ypaBHeHUH. [IoBTOpeHNEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemenne ypaBHeHMI C MPUMEHEHHEM BCEX MPHEMOB (pasiio-
JKEHHS Ha MHOXKHUTEIIN, BBEACHHNSA HOBBIX HECU3BCCTHBIX, ITOACTAHOB-
KH, Tpa)uuecKoro MeToa).

Pemenne cucreM ypaBHEHMI C IPUMEHEHUEM PA3JIUYHBIX CITO-
co0oB. O3HaKOMIIEHHE C OOIIMMHU BOMPOCAMH PEIICHUS] HEPaBEHCTB
U HCTIOJIb30BAaHUE CBOWMCTB M IpauKOB (PYHKIUI MpHU pPELIeHUH He-
paBeHCTB. PerieHue HepaBEHCTB M CHCTEM HEPAaBEHCTB C MPUMEHE-
HHUEM Pa3InYHbIX CIIOCOOOB.

[TpuMeHeHHe MaTeMaTHYECKUX METOJIOB Ul PELICHUs COlep-
KaTeNbHBIX 3aJlad U3 Pa3InYHbIX 00sacTeil HayKu U MpakTuku. UH-
TEPIPETUPOBAHIE PE3YIIHTATOB C YIETOM PEaIbHBIX OTPaHHYCHHUN

DJIEMEHTBI KOMBUHATOPUKU, TEOPUN BEPOSITHOCTEN U CTATUCTHUKH

OCHOBHBIE TOHATUA
KOMOWHATOPHUKH

W3ydeHue npaBuia KOMOWHATOPUKUA U MPUMEHEHHE TMPH pPe-
IIICHH KOMOMHATOPHBIX 3a/1a4.

Pemenrie KOMOMHATOPHBIX 3a7a4 METOJOM Tiepebopa u TO
MIPaBIITY YMHOKEHUSI.
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O3HakoMJIeHHE C TOHATHSIMHU KOMOWHATOPHUKH: pa3MELCHMsI-
MU, COUECTAaHUSIMU, IEPECTAHOBKAMH U (OPMYIIaMU ISl UX BBIYHCIIC-
Husi. OOBsICHEHHE M IPUMEHEHUE (OPMYII Ul BHIYHUCICHUS pa3Me-
LIEHUH, IIEPECTAHOBOK M COYETAHUM IIPYU PELICHUU 3a]1a4.

OsznakomieHue ¢ 6unomoM HeroToHA U TpeyronbHUKOM [lac-
Kays. PeleHne nmpakThyeckux 3a1ad ¢ UCIOJIb30BAaHUEM IOHATUH U
IIPaBUI KOMOMHATOPUKHU

DJIEeMEHTbl  TEOpPHUH

I/I3yquI/Ie KJIIaCCHYCCKOI'O OIpeCaACIICHUA BEPOATHOCTH,

BEPOATHOCTEU CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccMmoTpenne npumMepoB BBIUUCIEHUS BEpOSATHOCTEH. Peme-
HUE 3a/1a4 HA BBIYHMCIICHUE BEPOSITHOCTEH COOBITHIA
IIpencrasnenue O3HaKOMJIEHHE C NPEJICTABIECHHUEM YHCIOBBIX JaHHBIX U HUX

JAHHBIX (TaONMIBI, JHUa-
rpaMMBbl, TpaQUKH)

XapaKTCPpHUCTUKAMU.
Pemenue MMPAaKTUYCCKUX 3aJla4 Ha 06pa60TKy YHCJIOBBIX JaH-
HBbIX, BBIYUCJIICHUC UX XAPAKTCPUCTHK

I'EOMETPUA

[IpssMble ¥ 1I0CKO-
CTH B IIPOCTPAHCTBE

@opMyJIMpOBKA U IPUBEACHUE JI0KA3ATENbCTB IPU3HAKOB B3a-
MMHOI'O PAcCIOJIOKEHUS INPSAMBIX U IUIOCKOCTeW. Pacrio3HaBaHue Ha
YepTeKax M MOJENAX PAa3JIMUHBIX CIydaeB B3aMMHOI'O PacCIOJIOXKe-
HUS OPSMBIX U IUIOCKOCTEM, apryMEHTHUPOBAHHME CBOMX CYKICHMIA.
DopMyIMpOBaHUE ONPENEICHUN, IPU3HAKOB U CBOMCTB Mapajuleib-
HBIX U NEPIEHIUKYJAPHBIX IJIOCKOCTEH, NBYTPAHHBIX U JIMHEHHBIX
YTJIIOB.

BellmonnHEHNE TOCTPOEHUS YIII0B MEXAY HMPSAMBIMH, IPIMON U
IJIOCKOCTBIO, MEXKY IUIOCKOCTSAMM 10 ONMCAHUIO U PACIO3HABAHME
MX Ha MOJIEIIAX.

IIpuMeHeHre TPU3HAKOB U CBOMCTB PACIOJI0KEHUS MPAMBIX U
IIJIOCKOCTEH MPHU PELICHUH 3a1a4.

N300pakeHre Ha pUCYHKaX M KOHCTPYUPOBaHHME Ha MOJEISIX
MEPIEHIUKYIISPOB U HAKJIIOHHBIX K IUNIOCKOCTH, MPSAMBIX, Iapallieiib-
HBIX TUIOCKOCTEH, YTI0B MEX1y NPsSMON U MIIOCKOCThIO M 000CHOBa-
HHUE [TOCTPOCHHUS.

Pemenne 3agad4 Ha BBIYKMCIIEHHE T€OMETPUYECKHX BEJINYMH.
OnnceiBaHHE PaCCTOSIHUS OT TOYKM JIO IIOCKOCTH, OT HPSMOHM 10
IIJIOCKOCTH, MEXAY IJIOCKOCTSAMHU, MEXAY CKPEIIMBAIOIIUMHUCS MpS-
MBIMH, MEX1Y IPOU3BOJIbHBIMU (PUTYpaMH B IPOCTPAHCTBE.

@opMyIMpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O pac-
CTOSTHUSIX (T€OpEM CYILECTBOBAaHUS, CBOMCTBA).

N300pakeHre Ha yepTexax U MOJEINSAX pacCTOSTHUS U 000CHO-
BaHUE CBOMX CYKJIeHUH. OnpeiesIeHHe U BIYUCICHUE PACCTOSTHUM B
npoctpanctBe. [Ipumenenne GopMmys U TEOpeM IUIAHUMETPUU IS
peunieHus 3aaad.

O3HaKOMJIEHHE C MOHATHEM NApauIEIbHOTO IPOEKTUPOBAHUS
U ero cBorcTBaMu. Popmynuposarue meopemvi 0 niowaou opmozo-
HAbHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopun ajsi 000CHOBAHUS MOCTPOCHUI M BBIYKC-
JEHUH. APryMEHTHUPOBAaHUE CBOMX CY)KIEHUH O B3aUMHOM pacIo-
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JI0’)KEHUU MPOCTPAHCTBEHHBIX QUTYD

MHororpanHuku

Onucanne M XapakTEpUCTHKA Pa3JIMYHBIX BHI0B MHOIOrpaH-
HHUKOB, IIEPEYUCIICHUE UX 3JIEMEHTOB U CBOMCTB.

N300paxkeHre MHOTOI'PAaHHUKOB U BBINOJIHEHHUE MOCTPOCHHUS
Ha N300paKEHUSIX U MOJIEIISIX MHOTOIPaHHUKOB.

Bbluncnenre JNMHEHHBIX 3JE€MEHTOB U YIJIOB B MPOCTpaH-
CTBEHHBIX KOH(UTYpalUsiX, apryMEHTHUPOBAHUE CBOHMX CY>KICHHIA.
XapakTepucTuka U U300paKEHUE CEUCHHUSI, pa38epmKU MHO202PAH-
HUKO0, BBIYMCIICHHE IIIOIIA/IEH TOBEPXHOCTEH.

[TocTpoeHne MpoCTeWINX ceueHuil Ky0a, MPU3Mbl, TUPAMHJIBI.
[Ipumenenue (pakToB U CBEICHUH U3 TUIAHUMETPHH.

O3HaKOMJICHHE C BHUJAMH CHMMETPHI B MPOCTpaHCTBE, (Hop-
MYJIMPOBAaHHUE ONPEACICHUN M CBOWCTB. XapaKTEPUCTUKA CUMMET-
pUU T BpALLlEHUs] © MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETpPUM IpU pelieHuun 3anad. Mc-
M0JIb30BaHUE MPHOOPETEHHBIX 3HAHUM IS MCCIEAOBaHUSA U MoOJe-
JIMPOBAHUS HECJIOKHBIX 3a/a4.

N300paxkeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE PU-
CYHKOB 110 YCJIOBHSM 33J1a4

Tena 1 nmoBepxHOCTH

BpalllCHUA

O3HaKOMJICHHE C BUIaMU TeJ BpalleHUs], pOPMYIUPOBaHUE UX
OIIpEEIICHUN U CBOMCTB.

@OopMyIMpPOBAaHUE TEOPEM O CEUYECHUHU IIApa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTUKa U M300pa)keHue Tell BpalleHus, UX pa3BepT-
KU, CCUCHHUS.

Pemenne 3ama4 Ha MMOCTPOEHUE CEYEHMI, BBIYMCIICHHE JUIVH,
paccTossHuM, yrioB, miomanen. [IpoBeneHne oKa3aTelbHBIX pac-
CY’KJICHUU IIpU PEIICHUH 3a/1a4.

IIpuMeHeHne CBOMCTB CUMMETPUU IIPH PEIICHUM 3a/1a4d Ha Te-
J1a BpallleH!s, KOMOMHAIUIO TeJl.

N300paskeHre OCHOBHBIX KPYIJIBIX TEJ U BBINOJIHEHHE PUCYH-
Ka I10 YCJIOBHUIO 3a/1a4U

N3mepenuss B reo-

METpUHU

O3HaKkoOMJIEHHE C MOHATUSAMU IIOIAIN U 00beMa, aKCHOMaMHU
Y CBOMCTBAaMH.

Pemenuie 3a1ay Ha BBIUMCIICHHUE TIOMIAACH MIOCKUX (QUIyp C
MPUMEHEHUEM COOTBETCTBYIOMIMX (PopMyn M (AKTOB U3 IUIAHUMET-
pun. M3yuenue TeopeM 0 BBIYHCICHUH 00bEMOB NMPOCTPAHCTBEHHBIX
TeJI, pelIeHne 3aa4 Ha IpUMEHEeHHEe (HOpMyIT BBIYHCICHHUS 00bEMOB.
Wzyuenne Gpopmyn 1isi BBIYUCIEHHS TUIONIAIel TOBEPXHOCTEH MHO-
TOTPaHHUKOB U TE€Jl BPAILICHHUS.

O3HaKOMJIEHHE C METOJIOM BBIUMCIIEHMSI IUIOIIAIN ITOBEPXHO-
ctu cdepsl. Pemenne 3amad Ha BBIUKCICHHUE TUIONIAJIEH MTOBEPXHO-
CTH

IIPOCTPAHCTBEHHBIX TEI

TOPBI

Koopaunatsl u Bek-

O3HakoMJIEHHE C TOHATHEM BeKTOpa. M3yueHue aexapToBoOu
CUCTEMBbl KOOPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE II0 3aJaHHBIM
KOOpAMHATaM TOYEK U IIJIOCKOCTEH, HaAX0KICHUE KOOPAUHAT TOYEK.
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Haxoxnenne ypaBHEHHI OKPYKHOCTH, C(Qepbl, IUIOCKOCTH.
Boluncnenue paccTossHUN MEXy TOYKAMH.

N3yuenue CBOMCTB BEKTOPHBIX BEIWYMH, IPABUII PA3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOXKICHUS KOOP-
JIMHAT BEKTOPA B IIPOCTPAHCTBE, NIPABUII IEUCTBUM C BEKTOPaMH, 3a-
JaHHBIMU KOOPAMHATAMHU.

[IpuMeHeHne TeOpUM IIPU PELICHUM 3a]a4 Ha JEHCTBUS C BEK-
Topamu. M3ydeHne CKaJsIpHOTO ITPOU3BENCHUS BEKTOPOB, BEKTOPHO-
IO YpaBHEHHMs NPAMOHN U IUIOCKOCTH. IIpuMenenue teopuu npu pe-
LICHUU 3a1a4 Ha JEHCTBHUs C BEKTOpaMHU, KOOPAMHATHBIA METOZ,
IIPUMEHEHHUE BEKTOPOB /Il BBIYMCIICHHS BEJIMYUH YITIOB U PACCTOs-
Huil. O3HaKOMJIEHUE C JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPHUH O
B3aMMHOM PacCIOJIOKEHUU IPSAMBIX U IUIOCKOCTEH C MCIOJIb30BaHU-
€M BEKTOpPOB
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