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OIOBPEHO
IpeIMETHON (LIMKIOBON) KOMUCCHUEN €CTECTBEHHO-HAYYHOI'O IUKJIA.
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[TpoTokon Nel ot 30 aBrycra 2024 r.

Pabouas nporpamma ydue6Horo npeamera OVYIIn.03 Maremaruka pazpadboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  O0pa3oBaTelNbHOrO  CTaHAApTa  CPETHEro
npodeccuoHaibHOro oOpa3zoBanusi 1o crenuanbHocTH 09.02.07 HMupopManmnoHHbIE
CHCTEMBI U IPOTPaMMHUPOBAHKE, YTBEPKACHHOTO MPUKa30M MuHHCTEpCTBAa 00pa30BaHUs
u Hayku Poccuiickoit ®enepaunu Ne 1547 ot 9 nexabps 2016 r., (3apeructpupoBaH
MunuctepctBoM roctuiuu PO 26 nexadps 2016 r. N 44936);

(denepanbHOrO0 TOCYIAPCTBEHHOTO OOpPa30BAaTENBHOTO CTaHAApTa CPEAHEro OoOIIero
o0Opa3oBaHMs, YTBEPXKIEHHOTO mpHKazoM MuHHCTepcTBa OOpa3oBaHUs U HAyKH
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

noyioxkeHnit degepanbHON 00pa30BaTEIILHOMN IPOrPaMMBI CPEIHETO 00IIIEero 00pa30BaHuUs,
yTBEpKACHHONW npukazoM MunnpocBeuienuss Poccum ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocre Poccun 12 uronsg 2023 r. N 74228), B T.u. OenepanbHOit
paboueii mporpammel 1o yaeoHomy npeamery «OVYIIm.03 Maremaruka " (yriryOieHHBIH
YPOBEHB);

C YYETOM I0JIy4aeMoOM CriennaIbHOCTH,

B COOTBCTCTBUHU C pa60‘-II/IM y‘Ie6HLIM IJIAaHOM CII€IHUAJIbHOCTH.

Pazpabotunk:

NcmannoBa VYrmanbern J[[xamanoHa, mnpenonaBarens ['BIIOY PJl «Texnuueckuit
kosutek uMenn P.H. Amypanuesa»

© Hcmannosa Yrnauberu [IxamanosHa, 2024

O I'BIIOY P/l «Texanueckuii komtemx P.H. Amypamuesay, 2024



COJEP)KAHUE

1. TIOSCHUTEJIBHAS BATIHICKA .....cooiiiiiiiiit ettt 4
2. TUIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA YUYEBHOI'O ITPEAMETA OVILm 03
MATEMATHIKA ...ttt h etk e ab e e s be e e a b e e ke e e st e e sbeeenbeesbeeanbee e 9
3. COIHEPXAHUWE YUEBHOI'O ITIPEJAMETA OVILu 03 MATEMATUKA ........cceeeeee. 26
4.  OBFBEM YYEBHOT'O ITPEAMETA U BUJIbl YUEBHOM PABOTDBI..........ccocvverrcrnene. 31
5. TEMATHUYECKOE [IIJIAHMPOBAHUE VYYEBHOI'O IIPEJMETA OVILo 03
MATEMATHKA ..ottt etttk e e bbbt et e e e e beenbeenne e 33
6. YCJIOBUS PEAJIM3ALIMU YYEBHOI'O ITPEJIMETA OVYIL.n 03 MATEMATHUKA ....50

6.1 MaTepHambHO-TEXHUUECKOE OOCCTICUCHME ... ...vevverreesressresteesresseesseesresseesneesesseesneenessnenneas 50

6.2 NudopmanimoHHOE 00CCTICUCHHUE PEATUZAIIIH IIPOTPAMMBI ....eevvvieisvieesireesveeessineesseessnses 50



1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueO6Horo npeamera OVYIIn.03 Maremarnka npeaHazHadeHa IS
W3YYCHUS MaTEMAaTHKU MPH pealM3aliyd CPEIHEro 00IIero oOpa3oBaHus B Mpeesiax OCBOCHHS
MIPOrpamMMBbI MOATOTOBKH KBATU(UIIMPOBAHHBIX pabouux ciykamux mo crenuansaocta 09.02.07
HudopManinoHHbIE CHCTEMBI H TPOTPAMMUPOBAHHE

Vueonsnii npeamer OVYIIN.03 Marematnka TPUHALICKUT MPEAMETHON 00JacTH
"Marematuka u unpopmaruka" ®I'OC cpeanero odmero o6pa3oBaHus, U U3y4aeTCsl B COCTaBE
00s3aTeNbHBIX Y4EOHBIX MTPEIMETOB 00111€00pa30BaTEIBHOIO IIUKJIA.

[Ipenmer siBasiercss mpoMIBHEIM TpeaMeToM obmieodpazoBarensHoro mukia [IICC3 u
uzydaercs Ha yrinyosnenHoMm ypoBHe OI'OC cpennero olriero 06pa3oBaHus ¢ y4€TOM CIEIU(PUKU
OCBaMBAEMON CIIELUAIILHOCTH.

Pabouas mporpamma yaednoro npeamera OY1In.03 MaTtemaTtuka (yriryOJICHHBIA YPOBEHB )
pa3zpaboTana Ha OCHOBe TpeOoBaHWii K pesynbraram ocBoeHmss PI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[TporpamMma 1Mo MaTeMaTHKe yrIIyOJIEHHOTO YPOBHS IS OOYyYaroImMxcs pa3paboTaHa Ha
ocioBe OI'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpPEOOBAHUMU, MPEABIBIAEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOEeCHeYrMBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTABJISIIOIIMMUA OCHOBY JUIsl CaMOpPa3BUTHUsI W HENPEPBIBHOTO 0O0pa3oBaHMs, IEJIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO Pa3BUTHS IUYHOCTH 00YYaIOIINXCS.

B mporpamme mo MareMartuke YYTEHBI HJEH M TOJOXKEHUS KOHLEIIHUHU Pa3BUTH
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

[TpuknanHas 3HAYUMOCTh MaTEMaTUKH OOYCJIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHS, PYHKIIMOHAILHBIC 3aBUCUMOCTH M KaTETOPHH HEONPEICIICHHOCTH, OT MPOCTEHIIHNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O JIOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX ISt
Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKUX UICH.

OAHOBpEMEHHO C paclUpeHueM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oO1recTBe Bce 00siee BAXKHBIM CTAHOBUTCSI MATEMATHUYECKUN CTUIIh MBIIUICHUS, TIPOSBIISTFOIIUIICS
B OIIPE/ICNICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydyeHus: MaTeMaTUKH B apCEHAl IPUEMOB
¥ METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM 00pa30oM BKIIFOUAIOTCS WHIYKIUS U JETYKIIHS,
00001IeHNe W KOHKpETH3allus, aHajdhu3 M CHHTE3, Kilaccu(UKamus W cucTeMaTH3aIus,
aOcTtparupoBanue W aHanmorus. OOBEKTHl MaTEMAaTHYECKHUX YMO3aKIIOUECHHM, MpaBWiia HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MOCTPOESHHH, ClIOCOOCTBYIOT BBHIPAOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATh U JOKA3bIBATh CYKIEHUS, TEM CaMbIM (POPMUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUSI ¥ BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3a/IaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JUIsl OPTaHHU3aIlMN y4eOHOU IeATeTbHOCTH Ha YpOKaX MaTEMAaTUKH - PA3BUBAIOTCS
TBOpYECKasl U MPUKIJIATHAS CTOPOHBI MBIIIIJICHUSI.

OOyueHrne MareMaTWKe JaeT BO3MOXXHOCTh pa3BUBaTh y OOydYaOMIMXCS TOYHYIO,
palroHaIbHYI0 U HHPOPMATHBHYIO PeUb, YMEHUE OTOMpATh Hauboliee MOAXOISIINE S3bIKOBBIE,
CHMBOJIMYECKHE, TpapuUecKue CpeACTBa JUIsl BBIPAKEHUS CYXIACHUH W HaIJBIIHOTO WX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIeH KYJbTYpPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISICTCSI
o0Imiee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeaAMeTe H
METO/IE MaTeMaTHUKH, €r0 OTIMYHSIX OT METOJOB €CTeCTBEHHBIX W TyMAaHHTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMAaTHKW Ui PEHICHUS HAYYHBIX M TPUKIAIHBIX 3ajad.
Marematnueckoe 00pa3oBaHre BHOCHT CBOM BKJIal B (hopMUpOBaHHE 00IeH KyIbTyphl YEIOBEKA.

N3ydyeHnne MaTeMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHUIO KpPacoThl M  U3AIIECTBA MAaTEeMAaTHYECKUX  PACCYKJIEHUU, BOCIPHUSITHIO
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reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPHUH.
[TpropuTeTHBIMH TIETSIME O0YYCHUSI MaTEMAaTUKE Ha YrIyOJIEHHOM YPOBHE MPOJOIDKAIOT
OCTaBaThCA:

— {QopMmHpoBaHHE IICHTPAJIbHBIX MAaTEMATUYCCKHX TOHATHH  (YHMCIO, BEJINYHHA,
reomeTpuueckas purypa, nepeMeHHas, BEposTHOCTh, (DYHKIIHS, IPOU3BOIHAS, HHTErpal),
00eCTeYnBarOIINX MPEEMCTBEHHOCTh U MIEPCIIEKTHUBHOCTh MATEMAaTHYECKOT'0 00pa30BaHuUs
00y4Jaromuxcs;

— mojaBeleHHE O0yJYarONIMXCsl Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTeMaTHKH M OKPYXAroIIero MHpa, TMOHUMAaHHUI0O MaTeMaTHKH KaK 4YacTH OOIIei
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEM o6yqafonmxc;1, MO3HABaTEIbLHOMI
AKTHUBHOCTH, HCCJIICOAOBATCIIBCKHUX YMeHI/II;'I, KPUTHUIHOCTU MBINUICHUA, HHTEpPECA K HU3YUYCHUIO
MaTE€MAaTHUKH,

— (opmupoBaHue QpyHKIIMOHAIBHOW MaTEMaTHUYECKON IPaMOTHOCTH: YMEHHMsI paclio3HaBaTh
MaTeMaTHYECKUE aCIEeKThl B PEaIbHbIX )KU3HEHHBIX CUTYalUAX U MPHU U3yYEHUH APYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hopMyarpoBaTh
UX Ha S3bIKE MaTEMaTHKH U CO3/1aBaTh MaTeMaTHYECKUE MOJIEIH, IPUMEHSATh OCBOCHHBIN
MaTeMaTUYeCKU amnmapaT JUIsl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OCHOBHBIMHU JIMHUSIMH COJICP)KaHHUSI MAaTEeMAaTUKHA Ha YTIyOJIIEHHOTO YPOBHS SIBIISIFOTCS:
"Uucna wu Beiuucienusa', "Anrebpa" ("AnreOpanueckue BblpaxeHus'", "YpaBHEHUs W
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3MepeHue reoMmerpuueckux BeluuyuH"), "BeposTHOCTHP M cTaTHUCTHKA".
JlaHHble JTMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaXk/1as B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM,
OJIHAaKO HE HE3aBHCHUMO OJIHAa OT JAPYIroH, a B TECHOM KOHTaKTe U B3auMmojeiicteuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIUOHHO TIPUCYIIAasi MaTeMaTHKe |
IPOHU3BIBAIOLIASL BCE MAaTEMaTHUECKUE KYPChl U COJepKATEIbHbIC JTMHUU.

Hacrosimeit mporpamMmoif 1mo MaTeMaTHKe NpeaycMaTpUBAETCs H3YYeHUE Y4eOHOTO
npeamera "Marematuka' B paMKax Tpex ydeOHbIX KypcoB: "AnreOpa 1 Hayajla MaTeMaTHYeCKOTro
anaimza", "I'eomerpus", "BeposTHOCTh U cTaTucTHKA".

VYuebublii kypc "AnreOpa M Hadajga MaTeMaTHYECKOro aHaiu3a" SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B 00II€00pa3oBaTEIBLHOM IMKIIE, TMOCKOJIBKY, C OJIHOH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JPYTroi CTOPOHBI, POPMHUPYET JIOTHYECKOE U a0CTPAKTHOE MBILIUIEHNE 00YyYaOIUXCsl Ha YPOBHE,
HE00XO0IMMOM JJIs1 OCBOCHMS MH(POPMATHUKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH U IPYTUX
JUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecsi OBJIa/IeBalOT YHHBEPCAIbHBIM
A3bIKOM COBPEMEHHOM Hayku, KoTopas (popMyJIupyeT CBOM JOCTHXKEHHMS B MaTeMaTHYeCKOU
dbopwme.

VY4ebHblil Kypc anreOpbl U Hayajl MaTEeMaTHYECKOTO aHajlN3a 3aKJIaJbIBa€T OCHOBY JJIS
YCIIELIHOTO OBJa/IeHNs 3aKOHaMHU (PU3HUKH, XUMHUH, OMOJIOTUH, TIOHUMaHHsI OCHOBHBIX TE€HACHIIUN
Pa3sBUTHSI SKOHOMHMKH U OOILIECTBEHHOW >KM3HHM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIb30BAaTh WX Ui JalbHEHIIEro
0o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBIajeHHe aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKIUSIMU ainreOpsl M MaTeMaTHYeCKOro aHajli3a pa3BUBAaeT YMEHHE HaxoJuTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTUHHOCTb, JIOKa3bIBATh YTBEPKIECHUS C MOMOIIBIO HHAYKIUH
U paccyXJaTh JeAyKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETU3alluI0, a0CTparupoBaHue 1
aHaJIoTHIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme m3ydenust yueOHoro kypca "AunrebOpa M Havajga MaTeMaTHUYECKOro aHaiuza'
oOyyaroluecs: TMOJy4aloT HOBBIM OMNBIT peIIeHUs] NPHUKIAIHBIX 337ad, CaMOCTOSTEIHHOIO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, MHTEpPIpETaluu MOTy4EeHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU M UX aBTOPaMH.
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VYuebHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI MaTepHall, CIIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATEIBHOCTH, TPEOYIOMmEH MPOJOIKUTEILHON KOHIICHTPAIIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3ynbTar. B
OCHOBE METOIMKH 00yUeHHUs anreOpe 1 HayaaaM MaTeMaTHIeCKOT0 aHaIN3a JISKHUT JIeATEITbHOCTH
MPUHLIUI 00yUEHUSI.

B cTpykrype yae6HOTO Kypca "Anredpa 1 Hauaima MaTeMaTHIeCKOro aHann3a" BhIACIICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpaduku”, "YpaBaenus u HepaBenctBa'", "Havana maremarnueckoro aHanuza", "MHoxecTBa U
noruka". Bce OCHOBHbBIE coAepk aTelbHO - METOJWYECKUE JIMHUU H3Yy4YalOTCS ECTECTBEHHO
JOTIOJNIHASL APYT Jpyra M TMOCTENEHHO HACHIAACh HOBBIMM TE€MaMU U paszzaesiaMu. JlaHHBIN
yueOHBIH KypC SBISETCS WHTErPAaTHUBHBIM, IOCKOJBKY oOBeAMHSET B cede cojep:KaHue
HECKOJIbKUX MaTeMaTUYEeCKUX TUCIUIUINH, TAKUX KaK alnre0pa, TPUTOHOMETPH S, MAaTeMaTHICCKUI
aHaJIN3, TEOpUs MHOKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo Mmepe Toro kak oOyuaromuecs
OBJIAJICBAIOT Bce Ooyiee MIMPOKMM MATEeMAaTHUYECKHUM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMupyeTcss U COBEPILIEHCTBYETCS yMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb PEaJbHOM
CUTYyaIlMd, MPUMEHSTh 3HAHUS, MOJYYEHHBIE MPU M3YyYEHUHU Y4EOHOTrO Kypca, Ui PEHICHUS
CaMOCTOSTENHHO C(HOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a]auu, a 3aTEM UHTEPIIPETHPOBATH CBOM
OTBET.

ConepxarenpHo-MeTonuueckass  auHug  "Uucna w BeluMcieHusa"  3aBepliaeT
(GhopMUPOBaHNE HABBIKOB KCIIOIH30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaToO Ha
YpOBHE OCHOBHOrO o0mero o6paszoBanHusi. Ocoboe BHHUMaHUE yaenseTcs (OPMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUUCICHUN, BKIIFOYAIONINX B C€0sl MCIOJIb30BAHUE PA3IUYHBIX (opM
3alKCH YMCIa, YMEHUE JIeNaTh IPUKUAKY, BHIIIOIHATh NPUOIMKEHHbIC BRIYUCIICHUS, OLICHUBATh
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHATBHBIX U JEUCTBUTEIBHBIX YHCET IOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucell. B KaXI0M W3 3TUX MHOXECTB PAacCMAaTPUBAIOTCS CBOWCTBEHHBIC eMy crienuduueckue
3a/1a4d U ONepaluu: ACJICHUE Hallello, OIIEpUPOBAHUE OCTATKAMU HAa MHOXECTBE LIEJIbIX YHUCE,
0COOBbIE CBOWCTBA PAIIMOHAIBHBIX W HPPAIMOHAIBHBIX 4YUCEN, apuMETUYECKHE OTepalnu, a
TaK)Xe W3BJICUYECHHE KOPHS HATypaJbHOM CTETIEHH Ha MHOKECTBE KOMIUIEKCHBIX uucen. biaronaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIB3YEMBbIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTSIMU
X TPUMEHEHUs JUIS PelIeHUs pa3NuYHbIX 3a1ad (opMHpyeTcs MpEICTaBICHHE O €IHMHCTBE
MaTeMaTUKH KaK HAayKd M €€ pOJIM B IOCTPOCHUH MOJIeTIEH pealbHOr0 MHpa, IIHPOKO
UCTIONIB3YIOTCSI 0000IIeHIE U KOHKPETU3aIlH.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B Kax0M pazzeie [IporpaMMbl IpeaycMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1au.
B pesynbpraTe oOyuarommuecs OBIAACBAIOT Pa3IUYHBIMM METOJAMHU PEIICHUS PAIlMOHAIBHBIX,
UPPAIMOHATBHBIX, TOKa3aTeNbHBIX, JOTapu(OMUYECKUX H TPUTOHOMETPHUUECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, cojepxamux napamerpol. [lomydeHHble yMEHUS TTUPOKO
UCTIONB3YIOTCS TPU HCCIENOBAaHUU (DYHKIHUNA C TOMOIIBIO TMPOW3BOJAHON, MPH pPELICHUH
MPUKJIAHBIX 33/1a4 ¥ 337]a4 Ha HaX0K/ICHHE HanOOIBIINX U HAWMEHBIIINX 3HAYCHUN (YHKIIUH.

JlanHast cofepskaTeNbHas JIMHUS BKJIIOYaeT B cebs Takxke (HOpMHUpOBaHHE YMEHUMH
BBITIOJIHSTH pacdeTbl 1o ¢dopmyiaaM, MpeoOpa3oBaHHs PAIMOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPHUECKHUX BBIPAKECHUM, a TAK)KE BBIPAKEHUH, COAEPIKAIIUX CTETIEHU U JIOTapU(PMBI.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIIEHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNEAyKTUBHBIX  pacCyKJIeHWW, pabOThl ¢ CHMBOJBHBIMH  (OpMamMu, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpenaiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JJIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToinyecKas JTuHUA "OyHKIUU U rpauku" TECHO MeperieTaercs ¢
JIPYTUMH JTHHUSIMH y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIeIOBATEIbHOCTh
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u3ydeHus Marepuana. V3yuyeHwe CTENeHHOW, TIOKa3aTelbHOH, JOorapupMuueckon U
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB U rpa)uKOB, UCIIOJIb30BaHUE (PYHKIUH 15 peleHUs
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibliioe BHUMAaHUE yIeNIeTCs
(opMHpPOBaHUIO YMEHHS BRIpaXKaTh (hOpMyIaMH 3aBUCIMOCTH MEXAY Pa3IMYHBIMHU BETMUYMHAMH,
UCCIIeI0BaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil colepaTreabHOR
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOIINX BbIPAYKaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3IMYHON (popMe: aHATIMTHYECKOH, rpaduiecKoil U ciaoBecHoM. Ero mzydeHue
CHOCOOCTBYET PAa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aL[1H, UCII0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas auHMs "Havama MaTeMaTHUeCKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYyr KaKk MaTeMaTHU4YeCKHX, TaK M MPHUKJIAIHBIX 33]a4, JOCTYIHBIX 00ydarolumMcs,
TaK KaK y HUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS], BBIUUCIATE IUIOMAAN (Guryp nu o0beMbl Tejl, HaXOAUTh
CKOPOCTM U YCKOpPEHHs InpoueccoB. JlaHHas cojaepxaTeibHas JIMHUSA OTKPBHIBAET HOBbBIE
BO3MOXKHOCTH IOCTPOCHUS MaTeMaTUYECKHX MOJIEIEeH peallbHbIX CUTYAIHi, I03BOJIET HAXOAUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYEeCKOI'O aHaJIn3a CIOCOOCTBYET Pa3sBUTHIO aOCTPaKTHOTO,
(opManbHO-JIOrMYECKOI0 U KPEaTUBHOIO MBILUIEHUS, (POPMHPOBAHUIO YMEHUN paclo3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TeXHHKe M HUcKyccTBe. OOyuarommuecs y3HAIOT O
BBIIAIOIUXCS PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKU KaK Haykd, U 00 uX
aBTOpAX.

CopepxarenpHO-MeTONMYECKass TUHUS "MHOXecTBa M JOoruka" BKIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNUs] MPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHUBEPCAJIbHBIN $3bIK, OOBEIMHSIOMIMNA Bce pas3jeibl MaTEeMaTUKU U €€ NPWIOKEHHUH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JlaTh BO3MOXHOCTh 0Oy4aroieMycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MaTeMaTUKHU U UCIIOJIb30BATh €T0 JJIs BBIPAXKEHUS CBOUX MbIcel. J[pyruM BakHBIM MPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
ClIeJOBaHHE OMNPE/ECIICHHBIM MIPaBUJIaM MOCTPOEHHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYeCKOM JIOTUKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBILIUIEHHUS OO0y4aromuxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS HAa OCHOBE JIOTMUECKUX MpaBMil, GOPMHUPYET HaBBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebHOM Kkypce "AureOpa M Hadajma MaTeMaTH4YEeCKOro aHanus3a"' MPHUCYTCTBYIOT
OCHOBBI ~ MaTE€MAaTHYECKOI'O  MOJEIMPOBAaHUS,  KOTOpbIe  NpPU3BaHbl  CHOCOOCTBOBATh
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHHSI MOJENEN pealbHbIX CUTYyallud, HCCIIEIOBAHUS 3TUX
MoJeNiell ¢ IOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIyUEHHBIX pe3yabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXAbld W3 pa3JieloB IMPOrpamMMbl,
MOCKOJIBKY BECh MaTepuai ydeOHOro Kypca IIMPOKO HCIOJIB3YeTCs JJIs PELIeHUs MPUKIAIHbBIX
3amau. [lpu pemieHHH peanbHBIX MPAKTHUECKUX 3a7ad  oOydaroliuecs  pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCsi, HCIOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh IMpobiemy. JlearenbHOCTh MO (POPMUPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "AnreOpa v Hayajila MaTeMaTHYECKOTo aHanu3a'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHUS ITUCIHUIUIMH €CTECTBEHHO-HAYYHOM HANpaBJI€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
mukia. Jlornyeckoe MblluieHHE, (GopMUpyeMoe MpU HM3YYEeHUH OOYJarOIIUMHCS TOHSATHHHBIX
OCHOB TE€OMETpUH, NpU JOKa3aTeIbCTBE TEOPEM M IMOCTPOCHUM UEMOYKU JIOTHYECKHUX
YTBEPKACHUM IPU PELIEHUH TIEeOMETPUYECKHMX 3a7ad, YMEHHE BBIABUTaTb U OIIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS NP PEIIEHUH 3a/1a4 €CTECTBEHHO-HAyYHOr0 IIUKJIA,
B YaCTHOCTH (PU3MUYECKHX 3ajay.



Lenp ocBoeHus: mporpammsbl ydeOHOro Kypca "['eomeTpus" Ha yriayOJeHHOM YpOBHE -
pasBUTHE WHAMBUAYAIBHBIX CIIOCOOHOCTEH, OOydarolMXxcs MpHU H3y4YEeHHUM T'€OMETPHH, Kak
COCTaBIISAIOLICH mMpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee IIyOOKMX TNeOMETpUYECKHX 3HaHUM U
NeHCcTBUH, CHeUn(UYHBIX T€OMETPUH, U HEOOXOAMMBIX UIS YCIEUIHOTO MPO(heCCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7ja4aMH Kypca T€OMETPUHN Ha yrIIyOJICHHOM YPOBHE, PACIIUPSIOIINMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— PpAaclIMpeHHEe TMPEACTABICHUA O TEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (QopmupoBaHHE NPEJCTABICHUA O IPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJLIIOIIMX OINKCHIBATh W H3y4yaTb DPA3HbIC SIBJICHUSA
OKpYXKaloIllero Mupa, 3HaHUE MOHATUIHOro ammnapara no paszaeny "Crepeomerpus'
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJECTh OCHOBHBIMHU HMOHSTHIMH O IPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TEOPEM, (POPMYJ U yMEHUE UX IPUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTH HECTAHIAPTHBIEC CIIOCOOBI PELICHHS 33/1a4;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKY U Te€Ja BPALEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMUpoBaHME  IOHMMAHHUS  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTUYeCKUX TEOopuil, (opMHUpOBaHME IOHUMAHUS PpOJIM AKCUOMATHUKH IPU
IIPOBEJCHUH PACCYKICHMIA;

— (¢opMHpoBaHHE YMEHMS BJaJeTh METOJAaMHU J0Ka3aTelbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI UX TPUMEHSITh, NPOBOAMUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pPELICHUS
CTEpEOMETPUYECKUX 3aJjay M 3aJad C IMPaKTHUYECKUM coJepxkKaHueM, (opMupoBaHHe
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€YKTUBHBIX PACCYXICHUI;

— Dpa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oy4aronuxcsi, H03HaBaTeJIbHON aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUN, KPUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHUe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacno3HaBaTh IPOSIBICHUS T€OMETPUUYECKUX MOHATHUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CHUTyalUsX M TNpPH HU3YYCHUM JPYTUX Y4eOHBIX NpPEeIMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAbHBIX CUTyallUH,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJEJIEN, MHTEPIPETALMH MTOJTYyYEHHbBIX PE3YJIBTATOB.

[Tepexon k U3ydeHNIO T€OMETPHUH Ha YTITYOJICHHOM YPOBHE MO3BOJISIET:

— co3aarhk ycnmoBus Ui auddepeHnmanuy oOydeHHs, MOCTPOCHUS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHeYHTh YIrIyOJNEeHHOE HW3Y4YeHHE TeOMETPUU Kak
cocTaBJstolel yaeoHoro mpeamera "Maremaruka'.

YueOubiii kypc "BeposTHOCT U cTaTUCTHKA"' YIIYyOJIEHHOTO YpPOBHS SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yIriIyOJICHHOTO YPOBHS Ha yPOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc MpenHasHaueH s (OPMUPOBAHUSA Y
00y4JaromuXcsi CTAaTUCTUYECKOW KYJIbTYpPhl M TMOHMMAHUS POJIM TEOPHUH BEPOSTHOCTEH Kak
MaTeMaTHYECKOTO MHCTPYMEHTA IS U3YUEHUs CTy4alHBIX COOBITHI, BeTHUMH U TiporieccoB. [Ipu
M3y4eHUH Kypca 0O0oramaroTcs MPeACTaBICHHS, OOydYalomMXCcs O METOJaX HCCIeIOBaHUs
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METO/JIOB TO3HaHUS KAaK HEOThEMJIEeMOW YacTH COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO
MHUPOBO33pPEHUS.

Conepxanre ydeOHOTO Kypca HAmpaBJICHO Ha 3aKpeIyieHWe 3HAHWM, MOJYYCHHBIX TPU
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUH O
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CIIy4alHbIX BEIMUYMHAX M B3aHMMOCBA3SX MEXy HUMHU Ha BaKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynprate y 00ydaronmxcss JOHKHO COPMHUPOBATHCS
OpefCTaBiIeHue O Hauboiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCMONb3YeMBbIX JUJIsl  OINUCAaHMS AHTPONOMETPUYECKUX M JieMOorpaMyeckux BeIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IIPOLIECCOB B 00II€CTBE. YUeOHBIH
Kypc sBIsieTcss 0a30i JJIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHUECKUX METOJI0B, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
UCIIOJB3YIOT anmnapaT aHajau3a 001bIIuX JaHHbIX. L[eHTpaibHy0 4acTh yueOHOro Kypca 3aHUMAEeT
oOcyx/ieHue 3aKoHa OOJBIIMX YHCeNl - (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI, HWMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTCTBHU € yKa3aHHBIMH LIEJISMHU B CTPYKTYpe ydeOHOro kypca "BeposTHoCTh U
CTaTUCTHKA" Ha YINIyOJEHHOM YpPOBHE BBIJEJIEHBl OCHOBHBIE COJEpIKATEIbHbIE JIMHUU:
"Cay4aiinbeie coOBITHS U BeposTHOCTH" 1 "CitydaliHble BEJIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMHMO OCHOBHBIX JMHUH B y4€OHBIM KypcC BKJIIOUEHBI 3JIEMEHTHI TEOpUM IpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJIHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKHX y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O paclpeesIeHUH BEPOSITHOCTEN MEX/ 1y 3HAUCHUSIMU CITy4alHbIX
BEJIMYMH. BakHYI0 4acTh B 3TOM COACPKATEIBHOMN JIMHUM 3aHUMAET U3y4EHHE T€OMETPUIECKOTO
U OMHOMHAIBHOTO pacrHpeiei]eHUud U 3HAKOMCTBO C HX HENPEpPBIBHBIMU aHAJIOraMH -
MO0KAa3aTeIbHBIM U HOPMAJIbHBIM Paclpe/IesICHUsIMU.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMHU CIy4YaliHBIMU BEJIMYMHAMM U PaclpeAciICHUSIMH,
AKLEHTUPYIOT BHUMaHHE OOYy4alolUXCsl HAa ONMCAHMM M W3YYEHHUM CIIy4YalHBIX SIBICHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHUMAHHE YJENAETCs IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yueOHOM Kypce mnpeaycMaTpUBAaeTCs O3HAKOMHUTEIbHOE HU3YyYEHHME CBA3M MEXKIY
CIIy4alHBIMHU BEJIMYMHAMH M ONMCAHHUE 3TOH CBSI3U € MOMOMIbIO KOAIPHUIIMEHTAa KOPPEISIUN U
€ro BBIOOPOYHOIO aHajora. OTHU JJIEMEHTHl COJEp)KaHUS pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", I3Y4CHHYIO Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl, U BO MHOTOM OMUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETpUH.

Emie ogun anemMeHT copep:kaHusi, KOTOPBIH Mpeyiaraercs Ha 03HaKOMUTEIBHOM YPOBHE -
MOCJIEI0BATEIBHOCTD CITy4YalfHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €IWHUILy BPEMEHHU.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSITHOCTEM KOJIMYeCTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SBISIETCS aKTyaJbHBIM JJIs OyIyluX aOUTYypHEHTOB, MOCTYMAIOLINX
Ha YydeOHble CHEUUAIbHOCTH, CBA3aHHbIE C OOILIECTBEHHBIMH HayKaMM, IICUXOJIOTHMEH U
YIIPaBIEHUEM.

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUYEBHOI'O TIPEJIMETA
MATEMATHUKA (YTJIYBJIEHHBI YPOBEHb)

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh W CHOCOOHOCTh OOYYArOMIMXCS
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIUPEHNEe )KU3HEHHOTO OIBITA M OMBITA JACATEIHHOCTH B
mpollecce  pealu3alii  CPEeICTBAaMH  y4eOHOrO  MpeaMeTa OCHOBHBIX — HamlpaBleHUN
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbprate uszydenus yuebnoro mpeamera OVYIIn.03 MaremaTnka y oOydaromerocs
OynyT cOpMHUPOBAHKI CJICTYIONTNE JUYHOCTHBIE Pe3yabTaThl:



B coorBercTBUHM ¢ TpeboBanusamMu ®I'OC COO

YTo4HeHHbIe JIMYHOCTHBIE Pe3yIbTaThl
»00I1 COO

TpaXIaHCKOI'O0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH I'PAKJAHCKON TTOZULINU
o0yyaroIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaOKCHUE 3aKOHA M IPABOIOPSIIIKA;
NPHUHATHE TPaJULIHOHHBIX HAIIHOHATBHBIX,
00IIeYeTOBEYECKHX TYMaHUCTHYESCKUX U
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HAIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COLIMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
NpU3HAKaM;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTD B
HHTepecax IPaxJaHCKOTO O0IIeCTBa, y4acTBOBATh B
CaMOYIpaBICHUHU B 0011e00pa30BaTeIbHON OpraHu3aluy
U IETCKO-IOHOILIECKHX OpraHU3alusIX;

YMEHHE B3aHMOJACHCTBOBATH C COLUAITEHBIMU
MHCTUTYTAMH B COOTBETCTBHH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTapPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) rpa’xJaHCKOTO BOCTIMTAHMUS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON TIO3UIIUU
o0yyarolerocst Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUIICKOTO
00IIIeCTBA,

MPE/ICTaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYD,
SBJICHUH, IIPOLIEAYP I'PaXKIAHCKOTO
obrmrecTBa (BEIOOPHI, ONIPOCH! U APYTOEL);
YMEHHE B3aUMOACHCTBOBATH C
COLIMAJILHBIMH HHCTUTYTAMH B
COOTBETCTBHH C UX (GYHKIHSIMH U
Ha3HaYEeHUEM.

NAaTPUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaXKIaHCKOM
UIACHTUYHOCTH, NAaTPHUOTU3MA, YBAXKCHHUA K CBOCMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoMH,
TOpJIOCTH 3a CBOU Kpaid, cBOIO0 PoanHy, CBOH S3bIK U
KYJBTYpY, IPOLLJIOE U HACTOSALIEE MHOTOHALIUOHAIBHOTO
Hapona Poccun;

LEHHOCTHOE OTHOILIEHHUE K rOCYJapCTBEHHBIM CUMBOJIaM,
HCTOPUYECKOMY U MIPUPOAHOMY HACIENIUIO, TaMSITHUKAM,
TpaauuusaM HapoaoB Poccun, noctrxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIIE;
upeliHas yOeXIeHHOCTh, TOTOBHOCTB K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CYNBOY;

2) NaTPUOTHICCKOIO BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUHCKON
rpakJIaHCKOW UIEHTUYHOCTH,

YBa)KEHUS K NPOIIJIOMY U HACTOSIIEMY
pOCCUICKON MaTeMaTHKH,

LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHUAM
POCCUHMCKMX MaTEMAaTUKOB U POCCUNCKOHN
MaTeMaTHYeCKOM IIKOJIbL,

HCIOJIb30BAaHUE ITUX JOCTHXKEHUN B APYTUX
HayKax, TEXHOJOTHSIX, c(hepax SKOHOMUKH;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HAHUE AYXOBHBIX LEHHOCTEN POCCUIICKOr0 Hapoa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THYECKOTO TTOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTHPYACh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaZA B HIOCTPOEHUE YCTONYUBOIO
Oyayrero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEIAM U (MIIN)
JIPYTHM 4JIE€HAM CEMbH, CO3/1aHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMEMHOM KU3HU B
COOTBETCTBHH C TPaJAUIMsIMH HapoioB Poccnn;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH
poccuiickoro Hapoza,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STHYECKOTO MOBECHHUS,
CBA3aHHOTO C MPAKTUYCCKHUM IIPUMCHECHUEM
JIOCTIKEHUH HAYKH U IS TSITBHOCTHIO
YYEHOTO,

OCO3HAHHE JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTOHYUBOTO OYAYILEro;

OCTECTUYCCKOI'O BOCITMTAHUA

ACTETUYECKOE OTHOIICHHNE K MUPY, BKIIFOUAsl ICTETHKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa ¥ 0OIIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTH BOCTIPUHUMATH Pa3IMYHbIE BUIBI ICKYCCTBA,
TpaJULMU U TBOPYECTBO CBOETO U JPYTUX HAPOJOB,
OIYIIaTh AIMOIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXIEHHOCTh B 3HAYUMOCTH JJIsl IMYHOCTH 1 001IecTBa
0TE€YECTBEHHOT'O U MUPOBOI'0 MCKYCCTBA, ITHUYECKUX
KyJIBTYPHBIX TPaAULUI M HAPOJHOIO TBOPUECTBA;

4) 5CTETUYECKOTO BOCIIUTAHHUS:

9CTCTUYECKOC OTHOLMICHUE K MUPY, BKIIIOYaA
9CTCTUKY MATEMATHYICCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 337134,
pELICHUH, pacCyXIEHUH,
BOCIIPUMMYHUBOCTb K MaTEMaTUYECKUM
acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA
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TOTOBHOCTBH K CAMOBBIPAKECHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHUE MIPOSBIIITH KAYeCTBA TBOPUECKOMH
JIMYHOCTH;

(hM3MIECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH 3I0POBOTO M OE301IacHOT0 00paza
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 30POBEIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-03JJOPOBUTEIILHON NESTEIBHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX MPUBBIYEK U HHBIX (HOPM
NPUYUHEHUS Bpeaa GU3NYECKOMY U IICUXUYECKOMY
30POBBIO;

5) ¢pu3NUECKOTO BOCTIMTAHHUS:

c(OpMHPOBAHHOCTD YMEHHS IIPHUMEHSTh
MaTeMaTHYeCKHe 3HAHUS B HHTEpEecax
3I0POBOTO U OE30MAaCHOTO 00pa3a KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3JI0pOBBIO (30POBOE MUTAHMUE,
cOanaHCHPOBAHHBIN PEIKUM 3aHATHH U
OTABIXa, peryspHas Gu3ndecKas
aKTUBHOCTD),

¢dusnueckoe COBEpLICHCTBOBAHUE IIPH
3aHATHAX CIIOPTUBHO-03JI0POBUTEIILHON
JeATEeIbHOCTHIO;

TPYZOBOTO BOCIUTaHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE LICHHOCTH MacTepCTRa,
Tpyaomrooue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
U COIIMAJILHOW HAIPaBIEHHOCTH, CIIOCOOHOCTD
MHHUIMHPOBATh, IUIAHKPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpeC K pa3IMYHbIM cepam npodeccHoHaIbHON
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KHU3HH;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIECHHOCTH
TpyHOIO0us,

MHTEPEC K Pa3IuIHbIM cdepam
poheCCUOHANBHOM NEeSITeIBHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U ee
MPUIIOKCHUAMU,

YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOD
Oynyuieii npodeccuu u peaanu30BbIBaTh
CO6CTBCHHLIC KU3HCHHBIC I1JIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTUYeCKOMy 00Opa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEit
JKH3HHU,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pElICHNH PAKTHYCCKUX 3a71ad
MaTeMaTHYeCKOM HATIPaBICHHOCTH;

OKOJIOTHYCCKOT'O BOCTIMTAHHA:

c(OPMUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYPHI,
[IOHMMAHHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
MPOLIECCOB Ha COCTOSIHUE MPUPOJIHON U COLIMAIbHOU
Cpebl, OCO3HaHHUE INI00aIBHOTO XapakTepa
9KOJIOTHYECKHX MpodIIem;

IUITAHUPOBAHKE U OCYILECTBICHUE NEUCTBUH B
OKpY’Kalollell cpesie Ha OCHOBE 3HAHHUS LieNei
YCTOIUUBOTO PA3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILUX BpEL,
OKpYy>Karouieil cpene;

yMEeHHE TIPOrHO3UPOBaTh HEOIaronpusTHhIC
9KOJIOTMYECKHUE TIOCIIEACTBUS NIPEANIPUHUMAEMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe ONbITA AEATEIbHOCTU YKOJIOTNYECKOM
HaIPAaBJICHHOCTH;

7) DKOJIOTUYECKOTO BOCITUTAHUSI:

SKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COLIMANIBHON Cpebl,
0CO3HaHKE TJI00aTFHOTO XapakKTepa
HKOJIOTHYECKUX TIPo0IeM,

OpHUEHTALMs Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUU JIJIs1 peLueHUs
3a7a4d B 00JIaCTH OKPYIKaroIIeH Cpebl,
IUTAHUPOBAHKE MOCTYIIKOB U OLIEHKH HUX
BO3MOYKHBIX TTOCTEACTBUHN IS
OKpY>Karouiei cpenipl;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
0OIIIeCTBEHHOM MTPAKTUKH, OCHOBAaHHOTO Ha JHAJIOTe
KYJIETYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKOM
KYJBTYpPbI KaK CpPE/ICTBa B3AUMOAEUCTBUS MEXKIY JIIOJIbMHU
Y TIO3HAHUS MUDA;

0CO3HaHHE LIEHHOCTH HAYYHOU JIeATeTbHOCTH, TOTOBHOCTh
OCYIIECTBJIATh IPOEKTHYIO U HCCIIEIOBATEIHCKYIO

8) IEHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOLIIECTBEHHON
MPAaKTUKU, TOHUMaHUE MaTEMAaTUYECKOM
HayKH Kak c(hepsl 4eT0BeUeCKOn
JIESITETIBHOCTH, 3TAIOB €€ Pa3sBUTHA U
3HAYMMOCTH JJIS1 Pa3BUTHS IMBUIIN3ALINH,
OBJIAJICHUE SA3BIKOM MAaTEeMaTHUKH H
MaTeMaTHYECKON KyJIbTypOil KaKk CPEeICTBOM
MTO3HAHUS MHPA,
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ACATCIbHOCTbL UHAUBUAYAJIBHO U B TPYIIIIC. — TOTOBHOCTL OCYHICCTBJIATH HPOCKTHYIO U

HCCIIE0BATEIbCKYIO ACATEILHOCTD
WHIUBHUIYaJIBHO U B TPYTIIE.

B mnmponecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl 110

MaTeMaTuke y  OOydYalolUXCs ~ COBEPIICHCTBYETCSI  SMOIMOHANBHBIM  WMHTEJUIEKT,
IpernoiararoImuil copMUpPOBaHHOCTH:

caMoperyJIMpOBaHMUs, BKJTFOYAOIIETO CaMOKOHTPOJIb, YMEHHE  [PUHUMATDH
OTBETCTBEHHOCTH 3a CBOE ITOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SIMOIIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIONICH CTPEMIIEHHE K JOCTHIXKCHHUIO LEIU U YCIEXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl U3 CBOUX BO3MOXKHOCTEIH;
OMIIAaTUH, BKJIIO‘IaIOH.[Cﬁ CIIOCOOHOCTH MOHHUMATH OMOIHOHAJIBHOC COCTOSIHUC JPYIUX,
YYUTBHIBATh €r0 IPU OCYIIECTBICHUH KOMMYHHKAIHH, CIIOCOOHOCTH K COYYBCTBHUIO H
CONICPSIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAauBaTh OTHOUICHUS C APYTHMHU

JIFOAbMU, 3a6OTI/ITBC$I, IIPOABJIATb HHTCPEC U pa3pPCUIATh KOH(I)J'II/IKTLI.

B pesynbrare usyuenus ydeOHoro npeamera OVIIn.03 Maremaruka y oOyuarouierocs
Oynyr cdopMupoBaHBl MeTampeAMeTHbIE Pe3yJbTAThl, OTPAXEHHbIE B YHHBEPCAIBHBIX
yueOHBIX JEWUCTBUAX, a HUMEHHO — IIO3HaBaTeJIbHbIE YHHBEpCaJbHbIE Yy4eOHbBIE JEHUCTBUA,
KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Yy4YEeOHBIC JCHUCTBHA,
y‘-Ie6HI)I€ [ICfICTBI/I?[, COBMCECTHaA ACATCIBbHOCTD.

MeTaHpe,I[MeTHBIe pe3yiabTaThl OCBOCHUA IPpCAMETA:

PCrYJIIAAITUBHBIC YHUBCPCAJIbHBIC

OCHOBAHHS JIJIsS CPABHEHUsI, KiTacCH(DUKAIIUU U
0000111EHNS;

—  ONpeNeNsTh HeH AeATeIbHOCTH, 3a/1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHS,

—  BBIABJISTH 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B
paccMaTpUBaEMbIX SBICHUAX;

— BHOCHTH KOPPEKTHBBI B ICATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MTOCIICACTBHIA
JIeITEeILHOCTH,

— pa3BHBATh KPEATHBHOE MBIIUICHUE MIPH
pEIICHUH )KU3HEHHBIX MPoOIIeM;

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouyHeHHbIe YHHBepCaJIbHbIE
pe3yJIbTaThl, ®1rOoC COO yueOHblIe geiicreus (YY) ®@OIL
OTpaskeHHbIEe B COoo

YHUBEPCAJIBHBIX

Y4eOHBIX

JAeHCTBUAX

OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIe JOrUYECKHUE ASHCTBHS:
YHHBEPCaJbHBIMU —  CaMOCTOSITENILHO (OPMYIIHPOBATh U — BBISBIIATE U XapaKTEPU30BaTh
y4EOHBIMU aKTyaJIM3HpOBaTh MPoOIEMy, paccMaTpUBATh CyIIECTBEHHBIC IPH3HAKH
MO3HABATEIbHBIMU €€ BCeCTOPOHHE; MaTeMaTHYeCKUX 00BEKTOB,
HEUCTBUAMHU: — YCTaHaBIMBATbh CYHIECTBEHHBIN PU3HAK HIH TOHSTHH, OTHOIIEHHH MEX Y

MOHATUSAMH, POPMYIHPOBATH
oTIpeZieTIeHus! TTOHATHH,
yCTaHaBJINBATh CYIIECTBEHHBIH
NPU3HAK KiaccuduKaimy,
OCHOBaHHUSA AJI 00001ICHUS U
CpaBHEHHUS, KPUTEPUH
MIPOBOIUMOTO aHAIN3A;

— BOCIIPHHUMATH, (OPMYIHPOBATH U
IpeoOpa30BEIBATE CYXKICHHS:
YTBEpIUTEIBHBIE U
OTpHIaTeNIbHbIE, EIMHUYHBIE,
YacTHbIE U O0IINE, YCIIOBHBIE;

— BBISBIISITH MaTeMaTHYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U U
NPOTUBOpPEYHs B (haKTax, JaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHIX,
Npeaiaratb KpUTEPUH IS
BBIIBJICHUS 3aKOHOMepHOCTeﬁ )4
IIPOTUBOPEYUL;

— J1€JIaTh BBIBOABI C MCIIOJIb30BAHUEM
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3aKOHOB JIOTUKH, A€AYKTHBHBIX U
MHyKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIIO4UEeHUN 110 aHaJIOTUH;

— NPOBOJUTH CAMOCTOSITEIEHO
JIOKa3aTeIbCTBA MATEMAaTHIECKUX
YTBEpKACHHUH (IPSAMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMeHTaLHI0, IPUBOAUTD
MPUMEpPBI U KOHTPIIPHUMEDBI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIBI;

— BBIOMpATh CIIOCO0 pereHus
yueOHOH 3a1aun (cpaBHUBATh
HECKOJIbKO BApHAHTOB PEILCHHUS,
BEIOMpATh HanOOIee TOIXOISIIIHI
C Y4ETOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTECPHEB).

0) 6a30BBIC UCCIICIOBATEILCKHEC ICHCTBHS:

— BJIAJCTh HABBIKAMH YUCOHO-
HCCJIEI0OBATENIbCKOM U POEKTHOU
JIESITeTbHOCTH, HABBIKAMH Pa3peIICHUS
npo0eM;

— CMOCOOHOCTH ¥ TOTOBHOCTh K
CaMOCTOSTEIILHOMY MTOUCKY METO/IOB
peIIeHns MPaKTUIeCKHX 3a1a9, TIPUMCHEHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS;

— OBJaJCHHE BUAAMH ICATSIHFHOCTH IO
TIOJTY9ICHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHCHHUIO B PA3HUHBIX YICOHBIX
CUTYyAIIUSIX, B TOM YHCJIC TIPU CO3aHUU
Y4eOHBIX U COIMATBHBIX POCKTOB;

— (opMHpPOBaHHE HAYYHOT'O THIIA MBIIIJICHUS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KJTFOUYEBBIMH MOHSATHSIMH U METOIAMH;

— CTaBUTh U (OPMYIHPOBATE COOCTBEHHBIE
3a7a9d B 00pa30BaTeIbHON ACATEIIEHOCTH
JKU3HCHHBIX CHTYaIUsX;

—  BBIIBIATH MIPUIHHHO-CIICICTBEHHBIC CBSI3U H
aKTyaJIM3HpOBATh 33134y, BEIIBUTATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
JUTSL JIOKA3aTeNIbCTBA CBOMX YTBEPIKIACHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHHS,

—  aHAJM3HPOBATH MOIYUYCHHBIC B XO/IC PEIICHHSI
3a/1a4d Pe3yJIbTaThl, KPUTHYCCKH OIICHUBATh
UX JOCTOBEPHOCTD, POTHO3UPOBAThH
W3MEHECHUE B HOBBIX YCIIOBHSAX;

— J1aBaTh OIICHKY HOBBIM CUTYAIlHsM, OL[CHHBAThH
pHOOPETEHHBIHN OIBIT,

— paspaOaThIBaTh IUIAH PEHICHUS IPOOIEMBI C
YYETOM aHaJIHM3a UMCIOIIUXCS MaTepHaTbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

—  OCYIIECTBIIATH IEJICHAPABICHHBIN TTOUCK
MepeHOca CPEICTB M CIIOCOOO0B JICHCTBUS B
nmpodeccnoHabHY0 Cpeay;

— yMETbh NIEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO
U TIPaKTHYECKYI0 001aCcTH
JKU3HEIEATCITLHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTeH;

2) 6a30BbIC HCCIIECIOBATECIILCKHC

JNEHCTBUS:

— HCIIOJIL30BaTh BOMPOCHI KaK
HCCIIEI0OBATEIbCKUHA HHCTPYMEHT
MO3HaHuUs, HOPMYIUPOBATH
BOIPOCHI, GUKCHUPYIOIIUE
NPOTUBOpPEYHE, MpodIeMy,
yCTaHaBJIMBATh HCKOMOE H JIAHHOE,
bopMHUpOBATH THIIOTESY,
apryMEeHTHPOBATh CBOIO MMO3UIIUIO,
MHEHHUE;

— -[POBOJIUTH CAMOCTOSITEIIHLHO
CIUIAHUPOBAHHBII IKCIIEPUMEHT,
HCCIICIOBAHKE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEN MAaTEMAaTHYECKOTO
o0beKTa, SIBICHUS, TIPOIECcCa,
BBISIBJICHHIO 3aBHCUMOCTEH MEX Iy
00BbEKTaMH, SBJICHUSIMH,
MpoIeCCcamMu;

— CaMOCTOSITEILHO OPMYIHPOBATH
000011IEHNS ¥ BBIBOJIBI IO
pe3yJibTaTtaM MpOBEJCHHOTO
HaOJIIOIEHUs, MCCIIEAOBAHNS,
OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB ¥ 0000IIEHHIA;

— IPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE IpoIlecca, a TAKKE
BBIIBUTATH TIPEAIOJIOKCHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
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— BbIABUI'AaTb HOBBIC UACH, IpEAJIaraTb
OPHUTMHAJIBHBIC TOAXOABI U PEIICHUA,

— CTaBUTb HpOGHeMH 1 3aga494, JOITYyCKAIIne
AJIBTCPHATUBHBIC PCIICHUA,

B) paboTa ¢ mH(pOopMaIHei:

— BJIAQJICTh HABBIKAMH MOIyYCHHU HHPOPMALIH
U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATE ITOUCK,
aHaJIM3, CHCTEMATU3aIMI0 U HHTEPIIPETALUIO
nH(opManuK pa3IMYHBIX BUIOB U (GOPM
NPe/ICTaBIICHMUS;

— cO03/1aBaTh TEKCTHI B PA3IMYHbIX popmarax c
Y4eTOM Ha3HaueHHs MH(pOpMaLuK U LeJIeBOr
ayIUTOpPUH, BEIOUPAst ONTUMAIIBHYIO (OPMY
NPEICTaBICHHUS U BU3YaIH3allHy;

— OLCHUBATH JOCTOBEPHOCTD, IETHTUMHOCTb
UH(POPMALUH, €¢ COOTBETCTBUE IIPABOBEIM H
MOPAJIbHO-3THYECKUM HOpMaM;

— WCIONB30BATh CPEACTBA HHPOPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peuicHun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1
OpraHM3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M STUYECKUX
HOPM, HOpM UH(GOPMALMOHHON
0€e30IaCHOCTH;

— BIIAJICTh HABBIKAMH PACIIO3HABAHHS M 3aILIHTHI
uHPOpPMAINH, HHPOPMATMOHHOM
0€30MacCHOCTH JIMYHOCTH.

3) paborta ¢ uapOpMAITHE:
-BBISBIIATH Ae(OUIUTH HH(OPMAIIHH,
JaHHBIX, HEOOXOIUMBIX JJI OTBETA
Ha BOIIPOC U YIS PELICHHMS 3a1a4H;
-BbIOMpaTh UH(OPMALIUIO U3
HCTOYHHUKOB Pa3JINYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U MHTEPIIPETUPOBATH HHOpMALIUIO
pa3nuuHBIX BUIOB U Gopm
MIPE/CTaBIICHUS;

-CTPYKTYpHPOBaTh HH(OPMALIHIO,
NPENCTaBIATE €€ B Pa3IMYHBIX
(hopmax, HIUTIOCTPUPOBATH
rpadudecKku;

-OLICHHUBATh HaJISKHOCTh
UH(OPMALIUH IO CAMOCTOSTEIBHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

OsBnanenue
YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
W JEUCTBUSIMH:

a) oOIeHue:

—  OCYILECTBJIATH KOMMYHHKAIIH BO BCEX
cepax KH3HHU;

— pacro3HaBaTh HeBepOaJbHbIE CPEJICTBA
0011IeHNs1, TOHUMATh 3HAUE€HHE COIIMAIIbHBIX
3HAKOB, PaclO3HaBaTh NPEANOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

— BJIAJETh Pa3IMYHBIMU CIIOCOOAMH OOLICHHS U
B3aUMOJCHCTBHS;

— apryMeHTHPOBAaHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IJIMKTHBIC CUTYaLIH;

— Ppa3BepHYTO W JIOTMYHO MU3J1araTh CBOIO TOUYKY
3pEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX
CPEJ/CTB;

1) oOmenue:

— BOCIIPHHUMATh U (HOpMYIHUpPOBATh
CYXIACHUA B COOTBETCTBHUU C
YCIOBUAMU W LECIAMU O6HICHI/I$[,
SICHO, TOYHO, I'PaMOTHO BbIpaXaTb
CBOIO TOYKY 3pCHHSA B YCTHBIX H
IINCBbMCHHBIX TCKCTAaXx, JaBaThb
MOSCHEHHUST TI0 XOXy peIIeHHs
3aJ1a9H, KOMMCHTHPOBATh
MOJYYCHHBIA PE3yIbTaT;

— B Xoie OOCYXJIEHHUs 3aJaBaTh
BOTIPOCHI o CYIIECTBY
o0cyX1aeMoil TeMbl, MPOOIEMBI,
pemaeMoi 3aiayd, BbBICKA3bIBaTh
nacu, HaIlCJICHHBIC Ha IIOHUCK
peuicHus, COIIOCTAaBJIATH CBOHU
CYXIEHHS C CYXICHHUAMHU IPYTHX

YYaCTHHKOB Jasora,
0oOHapyXnBaTh pasnudue u
CXOJICTBO MO3MLUH, B KOPPEKTHOM
dopme (hopmynpoBaTh
pasHorIacusi, CBOU BO3pakKeHUs;

— IPEeACTaBIATh pe3yabTaTh
pelleHus 3ajaud, SKCHEpUMEHTA,
UCCIIEJOBaHM, MIPOEKTa,

CaMOCTOSATENIFHO BEIONPATh hopmat
BBICTYIIVICHHUA C Y4YE€TOM 3aja4
Npe3eHTallud M 0COOCHHOCTEH
ayJIUTOPUU.

0) coBMeCTHasI IeATEINBHOCTD:

2) COBMECTHAs AEATEIBHOCTB!
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— TMOHMMATbH U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHIHOW ¥ WHIMBUYaITLHOW paboTHI;

— BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO WIeHA KOJUICKTHBA;

— TIPUHUMATH IIEJH COBMECTHOH IeATeIEHOCTH,
OpPTaHMU30BBIBATh U KOOPIWHUPOBATH
JIeHcTBUSA 10 ee JOCTIKEHHUIO: COCTABIATh
IU1aH JEHUCTBUI, pacipeaesiTh POJH ¢ y4eTOM
MHCHHI YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOI paboTHI;

— OLEHMBATh Ka4eCTBO CBOETO BKIAJa U
Ka)XIOTO Y9aCTHHKA KOMaHIBI B OO
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TpeayaraTh HOBBIE MPOEKTHI, OLICHUBATE HIICH
C TIO3UIH HOBHU3HBI, OPUTHHAIEHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

— KOOPIUHHUPOBATH H BHITIOIHATH pabOTy B
YCIOBUSAX pEabHOr0, BUPTYAJIBHOTO U
KOMOUWHHPOBAHHOTO B3aUMOICHCTBUS;

— OCYHIECTBJIATH MO3UTHUBHOC CTPATCTUYCCKOC
TMOBEACHUEC B PA3JINYHBIX CUTYyallUAX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKeHUE, OBITH
WHUIIUMAaTHBHbBIM

— IIOHUMATh u
MpeuMyIliecTBa  KOMaHJIHOW |
WHAWBUAYyaIbHOW  paboOTBl  mpH
peleHnH Y9eOHBIX 3a/1ad,
MPUHUMATh  [eJb  COBMECTHOI
TIESITeTTHHOCTH, TUTaHUPOBATh
OpTaHU3AINI0 COBMECTHOU pabOTHI,
pacnpenensiTh BUJIBI pabor,
JIOTOBapHBaThCS, o0cyXaath
mporecc M pe3yabTaT paboTHl,
0000IIIaTh MHEHUS HECKOJBKHUX
JIIOJIeH;

— y4acTBOBAaTh B IPYNIIOBBIX hopmax
pabotel  (oOcyxknmeHus, oOMeH
MHEHHH, "MO3TOBBIE MTYpMBI" U
WHBIC), BBHIIONHATH CBOIO YacCTh
paboTBl W KOOPIWHHPOBATH CBOU
NEHCTBUSA C JIPYTUMH YICHAMH

HCIIOJIB30BAaTh

KOMaH/Ibl, OIICHUBATh Ka4yCCTBO
CBOETO BKJIaJAa B OOIIUII HPOXYKT
1o KPUTEPUSM,

c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aNUMOICUCTBHS.

Osnanenne
YHHUBEPCaTbHBIMHI
PETYISATHBHBIMH
JNEeUCTBUSIMU

a) cCaMOOpTraHU3aIIHsL:

— CaMOCTOSITETIHHO OCYIICCTBIATh
MIO3HABATEIFHYIO JEeSITeIBHOCTD, BBIBIAT
poOJIEMEBI, CTaBUTH U (POPMYITHPOBATH
cOOCTBEHHBIC 331a4H B 00pa30BaTeIFHON
JIESTeTPHOCTH U )KU3HCHHBIX CUTYAIIHSX;

— CaMOCTOATCIbHO COCTABJIATH IJIaH PEHICHUA
MpOoOGJIEMBI ¢ YY€TOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEHUH;

— JHaBaThb OLUCHKY HOBBIM CUTYAIIUAM;

— pacmupsaTh paMKd y4eOHOTo IpeaMera Ha
OCHOBE JIMYHBIX MIPEIIIOYTCHUIH;

— JIe’aTh OCO3HAHHBIA BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBCHHOCTb 32 PEIICHUE;

— OLICHWBATH NPUOOPETCHHBIN OIIBIT;

— cmocoOcTBOBaTh (HOPMUPOBAHHIO U
IIPOSABJICHUIO IIUPOKOU IPYIAULIMY B Pa3HBIX
00J1acTAX 3HAHUWH, TOCTOSHHO MOBBIIIATH CBOU
00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

1) camooprasnu3arus:

— COCTaBJIITh  IUIAH,  QJTOPHTM
peLICHHUS 3a1a9n,
— BBIOMpaTh CHoco0 pemieHus ¢

YUETOM HMEIOIINXCS PECcCypcoB M
COOCTBEHHBIX BO3MO>KHOCTEH,

— apryMeHTHPOBATh u
KOPPEKTUPOBATH BapHUaHTHI
pelmleHuid ¢ y4eTOM  HOBOW
nHpOPMAaLUH.

6) CaMOKOHTPOIIb:

— HaBaThb OLUCHKY HOBBIM CUTYyaIlUsIM, BHOCHUTDH
KOPPEKTUBBI B ACATCIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEJSIM;

— BIIaJeTh HaBBIKAMH [103HABATEIEHON
pedrexcun Kak 0CO3HAHMS COBEPIIAEMBIX
JIEWCTBHH M MBICITMTENIBLHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

— HCIOJIB30BAaTh IMTPUEMBI pe(pHeKCI/II/I JUIA
OIIEHKH CHTYyalllH, BEIOOpA BEPHOTO PEIICHUS;

— YMETH OLCHUBATH PUCKHU U CBOCBPEMECHHO
IIPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

— B) DMOIMOHAILHBIA UHTEJIEKT,
Hpenoaralomui copMUpOBaHHOCTS!

— €CaMOCO3HaHUS, BKIIOYAIOLIET0 CIIOCOOHOCTD
MIOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHUE,

2) CaMOKOHTPOJIb:

— BIAJETh HaBBIKAMU
MIO3HABATEIIFHOW pe(IeKCHH Kak
OCO3HAHUS COBEpLIAEMBIX
ercTBHI u MBICTUTEIbHBIX
MIPOLIECCOB, HX Pe3yJIbTaToB,
BIIAJIETH criocobamu
CaMONPOBEPKH, CaMOKOHTPOJIS

rpoiiecca U pe3yJsibTara pPelIeHUs
MaTeMaTUYeCKOM 3a/1a4u;
—PEBUJIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTh NpPHU PEHICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B
JIeSITETLHOCTh Ha OCHOBE HOBBIX
00CTOSATENLCTB, JIaHHBIX,
HaWJCHHBIX OIIUOOK, BBISBICHHBIX
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BUJICTH HANIPABIICHUS Pa3BUTHS COOCTBEHHOU
IMOIMOHATLHOH cephl, OBITH YBEPEHHBIM B
ceOe;

— CaMOperyJINpOBaHU, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTH 32 CBOEC ITOBE/ICHHE,
CHIOCOOHOCTH aJaNTHPOBATHCS K
SMOIUOHAIEHBIM U3MCHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPBITBIM HOBOMY;

— BHYTPCHHCH MOTHBAIIMH, BKIFOYAIOIICH
CTpEMIICHHUE K JOCTIDKCHHUIO SN U YCIIEXY,
ONTUMU3M, UHUIIHATUBHOCTD, YMCHUE
JICHCTBOBATh, MCXO/IS 3 CBOMX
BO3MOKHOCTEH;

— DMIIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh
MTOHNMATDH HMOIMOHAIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €TO MIPH OCYIIECTBICHUH
KOMMYHHKAIIHH, CIIOCOOHOCTH K COYYBCTBHIO
U CONCPEKUBAHUIO,

— COIHAJIbHBIX HABBIKOB, BKIIIOUAKOIIHUX
CIOCOOHOCTh BBHICTPAMBATh OTHOIICHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
HHTEPEC U pa3peniaTb KOHPIUKTHL,

TPYAHOCTEH;

— OLICHHMBATh COOTBETCTBHE
pesynprata ILeIH U YCIOBHAM,
OOBACHATH NPHYHHBI TOCTIIKCHHS
WM He JOCTH)KCHHS Pe3yJbTaToB
JeATEeIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

T') IPUHSATHE Ce0sl U IPYTUX JIIOACH:

— TNpUHUMAaTh ce0sl, MOHMUMasi CBOM HEJOCTATKU
U JIOCTOUHCTBA,;

— TPUHUMATH MOTHUBBI U apT'YMEHTHI IPYTHX
JFoJIell PU aHaJIN3e Pe3yIbTaToB
JeATeIbHOCTH;

— TpH3HABATh CBOE MPABO U MIPABO IPYrUX
JIIOJICH Ha OIIHNOKM;

— pa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C
MO3UIMH IPYTOTO YeIOBEKa.

3) npuHsTHSA ceOs M IPYTUX JFOCH:

— IOHUMATh u HCIIONb30BaTh
NperMyIIecTBA  KOMaHAHOH W
WHIVBHIYaJIbHON  paboTel  TpH
pelIeHn: y4eOHbIX 3a/1ad,

— NpUHUMAaTh  [EJIb  COBMECTHOM
JIeSITEIIbHOCTH, IUTAaHUPOBATh
OpraHHU3aIiI0 COBMECTHOM pabOTHI,
pacnpenensrTh BUJIbI pabor,
JIOTOBAapHUBAThCH,

— 00CyXJ1aTh TPOLECC U Ppe3yNbTar
paboThI, 00001maTs MHEHUS
HECKOJIBLKHUX JIFOJICH;

— y4acTBOBATh B IPYNIIOBBIX (hopmax
pabotel  (oOcyxknmeHus, 0oOMeH
MHEHUH, "MO3roBbl€ IITYpMBI" H
HHbBIE),

— BBITIOJIHATE CBOIO 4acTh PabOTHI U
KOOPAWHUPOBATH CBOM JEHCTBHA C
JPYTHUMH YIEHAMHU KOMaH/Ibl,

— OLIEHMBATh KaYeCTBO CBOETO BKJIA1A
B OOLIMH MPOAYKT TI0 KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aUMOJEHCTBUSL.

OcBoenune yuebHoro npenmera OVYIIn.03 MartemaTrka crnocoOCTByeT (HOpMHUPOBAHUIO
00IIMX KOMIIETCHLMI:

OK O01. BeiOupars crnocoObl pemeHus 3anad NpodecCHOHAIbHOU J1eATEIbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. HMcnonp30BaTb COBPEMEHHBIE CpPEACTBA ITOMCKA, AHAJIW3a W WHTEPHPETALNU
uHpOpMaLuU, U UHPOPMALMOHHBIE TEXHOJIOTMHU JJISi BBIMOJHEHUS 3a7ad MpoecCHOHATHLHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JIEATEIbHOCTh B MpodeccrnoHalbHON cdepe, UCHOIb30BaTh
3HaHUS 10 MPaBOBOM U (PUHAHCOBOM I'PAaMOTHOCTH B Pa3IMYHbBIX KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMAH/IE;
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OK 05. OcymiecTBiasTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
s3pike Poccniickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COIMAIBHOTO U KYJbTYPHOT'O KOHTEKCTA;
OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3ALMM MEXHAIMOHAIbHBIX U MEXPEIUTHO3HBIX

OTHOUICHUH, TPUMEHSTH CTaHAaPThl aHTUKOPPYIIIHOHHOTO ITOBEJICHUS;
OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PECypcocOEpereHHUIO,

IMPUMCHATb 3HAHUA 00 H3MEHEHUH KJIMMara,

3 PEKTUBHO ACHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUsX;
OK 08. HUcrnonp3oBath cpeacTBa GU3MUESCKOW KYJIbTYPHI U1l COXPAaHEHUS U YKPETICHUS
3JI0pOBBsI B Tpo1iecce MpohecCHOHATBEHON AEATEIILHOCTH U TOJIepKaHMs HEOOXO0AUMOTO YPOBHS
buznyecKoil MoAroTOBIEHHOCTH;
OcBoenne yuebHoro mnpeamera OVYIIm.03 Marematnka TOMKHO CIIOCOOCTBOBATH
dbopMupoBaHUio NPoheccCHOHATbHBIX KOMIIETEHIMIA:
I1K 1.1. ®opMupOBaTH ANTOPUTMBI Pa3pabOTKH MPOrPAMMHBIX MOYJIeH B COOTBETCTBUHU

C TCXHUYCCKHUM 3aJaHHUCM.

IMPHUHIUIIBI

6epe>1<nHBoro IIpOU3BOACTBA,

I1K 1.2. Pa3zpabarbiBaTh NporpaMMHbIE MOJYJIU B COOTBETCTBUM C TEXHUUYECKUM

3aaHHUCM.

IIK 2.1. Pa3zpabarbiBaTh TpeOOBaHUS K IPOrPAMMHBIM MOJYJISIM Ha OCHOBE aHAIN3a
IIPOEKTHOM U TEXHUUYECKOM TOKYMEHTALUN Ha NPEAMET B3aUMOJACHCTBUS KOMIIOHEHT.

[1K 2.3. BpINOAHAT OTJIaAKy IPOrPaMMHOIO MOJYJISI C UCIIOJIb30BaHUEM
CIEeUAJIN3UPOBAaHHBIX IPOrPAMMHBIX CPE/ICTB.

[1K 3.2. BeInoaHATh npolece N3MEpEeHHs XapaKTePUCTUK KOMIIOHEHT ITPOTPAMMHOTI0
IIPOAYKTA Ul ONPEIEIICHNs COOTBETCTBUS 3aJaHHBIM KPUTEPUSIM.

[IK 4.2. OcyuiecTBiATh U3MEPEHUS IKCIUTYaTallUOHHBIX XapaKTEPUCTUK ITPOrPAMMHOTO
o0ecreyeHNs KOMIBbIOTEPHBIX CUCTEM.

CoorHomenue 00mux kommereHuuii ®I'OC CIIO 09.02.07 NudopmanuoHHbIe

CUCTEMBbI U TIIpOrpamMmmMHMpoBaHHueE, JHYHOCTHBIX PeE3yJbTaTOB U METANIPEAMETHBIX
pe3yJbTaToB
OO0mue KoMNeTeHINH JINYHOCTHBIE PE3yabTATHI MertanpeameTHsie pe3yabTaThl @OII COO
@rocC CIo 09.02.07 ®OI1 COO
OK 01. Beibupats crioco0st 1) 6a30BbIE TOTHYECKUE NEHCTBHSA:
8) IEeHHOCTH HAYYHOTO TIO3HAHMSI:
pereHus 3aaa4 —  BBIABITH U XapaKTepU30BaTh CYIIECTBEHHbIC
. — chopMHpOBaHHOCTH
npodeccHoHaNbHON OBOIDE NpU3HAKA MaTeMaTHYECKUX 00BEKTOB,
MHPOB HUSI . .
ACATCIbHOCTH P p ’ MOHSATHH, OTHOIIEHHWH MEXKIAY MOHATHUSIMH,
COOTBETCTBYIOIIETO .
IIPUMEHHUTEIBHO K (hopMyIHpOBaTh  ONpENENICHUS  TOHATHH,
) COBPEMEHHOMY YPOBHIO .
Pa3IUYHBIM KOHTEKCTAaM; yCTaHABIMBaTh  CYIIECTBEHHBIM  INPU3HAK
pasBHUTH HayKH n
. KIaccH()HUKAIIUHN, OCHOBaHMA I 0000MIeHNs
001IIeCTBEHHOW TIPaKTHKH,
. W CpaBHEHMS, KpHUTEPUH  IPOBOANMOIO
—IOHMMaHNEe MaTeMaTHIeCKOH ]
aHaIN3a;
HayKH Kak cdepsl
. BOCIIPUHUMATb, (hopmypoBaTH "
YeJIOBEUECKOH JesATeIbHOCTH,
npeoOpa3oBhIBATH CYXICHUS:
JTallOB €€  pasBUTHA U
YTBEPAUTEIbHBIC u OTpHIATENbHEIE,
3HAYNMOCTH U1 Pa3BUTHSA
€IMHUYHBIC, YaCTHBIEC U 00IIe, yCIOBHBIE;
UBIIIN3AIIH,
—  BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
— OBIIAJICHUE S3BIKOM
B3aMMOCBSI3M W TIPOTHBOpednss B (hakTax,
MaTEeMaTHKH u
. . JNAHHBIX, HAOJMIOAEHUSIX W YTBEPKICHUSAX,
MaTeMaTHYeCKOH  KYJIbTypOu
npeanaratb  KpUTEPUHM sl BBISBIICHUS
KaKk  CpeICTBOM  IO3HAHHUS . .
DA 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
P, —  JenaTh BBIBOJABI C MCHOJb30BAHUEM 3aKOHOB
—TOTOBHOCTh OCYILECTBIIATh
JOTUKH, JEAYKTHBHBIX ¥  WHIYKTHUBHBIX
MPOEKTHYIO u N .
YMO3aKIIIOUeHUl, YMO3aKIIIO4eHU o
UCCIIEA0BATEIBCKYIO
aHAJIOTUH;
JIESITETTbHOCTD MHIUBUTYaIbHO
W B Ipymme —  TPOBOJWTH CaMOCTOSITEIBHO JJOKA3aTENbCTBA
MaTeMaTHYECKUX YTBEPKICHUH (IIPSIMbIE U OT
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MPOTHBHOT0), BBICTPAMBATH APTYMEHTAIIHIO,
MPUBOANWTL TPHUMEPEl M  KOHTPIPHUMEPHI,
00OCHOBBIBATh COOCTBEHHBIC CYXACHUS U
BBIBOJIBI;

BEIOMpATh crocol pemeHus y4eOHOH 3amadn
(cpaBHUBATH HECKOJIbKO BAPHAHTOB PEILCHHUS,
BEIOMpATh HamboJiee MOAXOISIINI ¢ yIeTOM
CaMOCTOSTEIIFHO BBIJICIICHHBIX KPUTEPUCB).

2) 0a3oBEIC HCCJIEI0BATENILCKHE ICHCTBUS:

HCIIONb30BaTh BOIPOCHI Kak
HCCIIeIOBATEIbCKUN MHCTPYMEHT IIO3HAHMUS,
(dopMynHpoBaTh BONPOCHL, (UKCHPYIOIIUE
MIPOTUBOpEYHE, TPOOJEeMy, YCTaHABIUBATH
HCKOMOE M JJaHHOE, ()OPMHPOBATH T'HIIOTE3Y,
apryMEHTHPOBATh CBOIO NTO3HUIIUIO0, MHEHHE;

MIPOBOJIUTH CaMOCTOSITEIILHO
CIUTAHHUPOBAHHBIN SKCIEPUMEHT,
HCCIIeIOBaHNE o YCTaHOBIICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro OO0bEeKTa,
SIBJICHUS, mpouecca, BBISIBJICHUIO
3aBHCUMOCTEH MEXIy o0beKTaMy,

SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOATENBHO (HOPMYIUPOBATH 000OIIEHUS
MU BBIBOJbI TI0 peE3yjibTaTaM IPOBECACHHOTO
HaOJIIONICHUSI,  WCCIICNOBAHUS,  OLICHUBATh
JOCTOBEpHOCTh TOJyYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB U 0000IIEHNI;

NPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE
nporecca, a TaKKe BBIJIBUTATb
NPEIIIONIOKEHAS O €r0 Pa3BUTUH B HOBBIX
YCIIOBUSIX.

OK 02  Hcnomb3oBaTh
COBpEMEHHbIE cpeacTBa
TIOUCKa, aHanm3a u
HHTEPIIPETALUH
nHpOpMAINH, u
UH(POPMALMOHHBIE
TEXHOJIOTUH JUTST
BBITIOJTHCHUS 3a1a4
npodhecCHOHATBHON
JeATEIEHOCTH;

OBnajzieHNe YHUBEPCATbHBIMU TO3HABATEIHLHBIMH
IEUCTBUSIMU:

3) pabota ¢ uahopmanuei:

BBISIBIIAITH JeUIUTHI MHDOPMAIMH, TAaHHBIX,
HEOOXOMUMBIX U OTBETa Ha BOIPOC W IS
peleHns 3aa4y;

BEIOMpaTh MHMOPMALMIO W3 HCTOYHHKOB
Pa3INIHBIX THUIIOB, aHAJIM3HUPOBATH,
CHCTEeMaTH3UpOBaTh W  HMHTEPIPETUPOBATH

HHOOPMALIMIO Pa3IMYHBIX BHAOB U (HOpM
NPEJICTaBIICHHS;

CTPYKTYpHUPOBATh uHdopmanuo,
NPEJCTaBIATh €€ B pa3IM4HBIX (QopMmax,
WITIOCTPHPOBATH TpapUIEeCKH;

OLICHMBATh HAJIEKHOCTh HWH(OPMALUHU 110
CaMOCTOSITEIILHO c(OpMyIUPOBAHHEIM
KPHUTEPHSIM.

OK 03 [IInanupoBate

peaTn30BhIBATH
COOCTBEHHOE
po¢eCCHOHATBHOE u
JIMYHOCTHOC pa3BUTHE,
MPEANPUHIMATEIBCKYIO
ACATCIIBHOCTD B

mpodeccHoHaNBHON  cdepe,
HCIIONIb30BaTh 3HAHHUSA MO

6) TpylOBOTO BOCITUTAHMS:

TOTOBHOCTh K TPYAOY,
OCO3HaHHE LIEHHOCTHU
TPYAOIOOUS,

HHTEpEC K pazIMyHBIM cdepam
npodeccuoHaTbLHOM
NEeSITeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOU 31 ee
MIPUIIOKECHUSAMH,

yMEHUe COBEpILIATh

OBnazieHHe YHHMBEPCAJIbHBIMU PETYJISTUBHBIMU
TNIEHCTBHSIMH:

1

CaMOOpTraHu3anus:
COCTAaBJIATH IJIaH, AJITOPUTM PEHICHUSA 3a1a4H,

BBIOMpATh CHOCOO pelIeHHs C  YY9eTOM
HMEIOIIUXCS pPEeCypcoB M  COOCTBEHHBIX
BO3MOKHOCTEH,
apryMEHTHPOBATH u KOPPEKTHPOBATH
BapUaHTbhl pEUIeHUH C y4eTOM HOBOMU
nHopmanum.
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npaBoBoi W  (uHAHCOBOW
TPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYalUsIX;

OCO3HaHHBIA BHIOOp Oymyrueit
npodeccu W pearn30BHIBATh

COOCTBEHHBIE JKU3HEHHBIE
IIJIaHEL,

TFOTOBHOCTh U CIOCOOHOCTh K
MaTeMaTHYECKOMY
00pa3oBaHHIO "
camM000pa30BaHHIO Ha
MPOTSDKCHUH BCEH KU3HMU,
TOTOBHOCTh K  aKTHBHOMY
YYaCTHIO B pelIeHUH
MPAKTHICCKIX 3a1a4
MaTeMaTHYeCKOH
HaNpaBICHHOCTH;

2) CaMOKOHTPOJb:

BIIAETH HaBBIKAMU MO3HaBaTEILHON
pediekcur KaK OCO3HAHHS COBEPIIaeMBIX
JEUCTBUI U MBICIMTEIBHBIX IMPOLIECCOB, UX

pE3yJIbTaTOB, BIAJICTh criocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M
pe3yipTaTa  pEIICHHS  MaTeMaTHYECKOH
3a7a4m;

NpEeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HHMKHYTh IPH PEIICHUU 3aJlaud, BHOCHTh
KOPPEKTHBBI B JIESTEIBHOCTh HAa OCHOBE
HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWJIECHHBIX
OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;
OLICHWBATh COOTBETCTBHE PE3yNbTaTa TN U
YCIOBUSIM, OOBSCHATh IPUIUHBI TOCTHKECHUS
I HE JOCTHXEHUS pe3yJIbTaTOB
JEeATEIHOCTH, HAaXOIUTh OLIMOKY, JaBaTh
OLICHKY NPHOOPETECHHOMY OMBITY.

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/Ie;

8) IeHHOCTH Hay4YHOT'O MO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO
pa3BUTHA HayKH u

0OIIIeCTBEHHOH MTPAKTHKH,

IMOHUMAaHHEe MaTeMaTHYEeCKOi
HayKA Kak cdepst
YeJIOBCYECKON J1eITEIbHOCTH,
STaloB  €¢  pa3sBUTHA |

3HAYUMOCTH JJIsl  Pa3BUTUSA
LUBUIN3ALUY,

OBJIAJICHUE SI3BIKOM
MaTeMaTUKU u
MaTeMaTUYECKON  KyJIbTypOi
KaK  CpeACTBOM  IIO3HaHUS
MUpa,

TOTOBHOCTb OCYILECTBIISATh
MPOEKTHYIO u
HCCIIEA0BATEIbCKYIO

JIeSITeIIbHOCTh HHINBUIYaJIbHO
U B TpYIIIIE.

OgnanexHue YHHUBEPCAIbHBIMU
KOMMYHUKaTUBHBIMHU JICHCTBUSIMU:
1) oOmmenue:

BOCHPUHHUMATH U (POPMYJIHPOBAThH CYXKICHHUS
B COOTBETCTBHUHM C YCJIOBHSMHU W LEISAMHU
00ILEeHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pPCHHS B YCTHBIX ¥ INCbMEHHBIX
TeKCTaX, JaBaTh IOSICHEHWS II0 XOIy
pemeHns 3a1a4d, KOMMEHTHPOBATh
TIOTY4EHHBINA pe3ybTaT;

B X0/€ OOCYXIEHUs 3aJaBaTh BOMPOCH IO
CYIIECTBY 0OCYXIaeMOH TEMbI, MPOOJIEMBI,
pemaeMoil  3ajauM, BBICKa3blBaTh HUJEH,
HalleJICHHbIE Ha MIOUCK peuieHus,
COIOCTAaBJIAThH cBOHM CyXJICHHs c
CYXICHUSIMH JIPYIHX YYaCTHHUKOB JHAJIOra,
OOHapyXuBaTh  paszjiudue U  CXOJACTBO
MO3ULUH, B KOPPEKTHOI ¢bopme
(opMynpoBaTh pasHorIacus, cBoHu
BO3PaKEHHS;

MIPEACTABISITE PE3YNIbTAThl PEIICHHs 3a/1auH,
9KCIIEPUMEHTa, HCCIIECAOBAHUS, MPOEKTa,
CaMOCTOSITEIIHHO BBIOMpATh ¢dopmar
BBICTYIUICHUS C YYETOM 33/1a4 IPE3CHTALNH U
0COOEHHOCTEH ayTUTOPHH.

2) COBMeCTHas AEATEIBHOCTE:

NOHMMaTh W KCIOJb30BaTh NPEUMYIIECTBA
KOMaH/THOM M WHJIUBHIYaJIbHON paboThl HpH
peleHny y4eOHBIX 3ajay, MPUHUMATh LENb
COBMECTHOI J€ATEIbHOCTH, IUIAHUPOBAThH
OpTaHM3aIHIO COBMECTHOH paborTsl,
pacripenenaTs BUIbI paboT, 1OroBapuBaThCs,
00CyXIaTh TpoOLecC U pe3yiabTaT paboThl,
000011aTh MHEHHUS HECKOJIBKUX JIIOMIEH;
Y4acTBOBaTh B TPYINOBEIX (OpMax pabOTHI
(oOcyxaenusi, oOMeH MHEHHH, '"MO3rOBBIE
IITYpMBI" W WHBIE), BHITIONHATH CBOIO YacTh
paboThl U KOOPANHUPOBATH CBOM JICHCTBUS C
JPYrMMH 4WIEHAMH KOMaHJIbl, OLICHHWBATh
Ka4yecTBO CBOETO BKJIaJa B OOLIMI HPOIYKT
o KPHUTEPHSIM, c(hOpMyITUPOBAHHEIM
y4acTHUKAaMH B3aUMOJACHCTBUSL.
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OBilasiecHNe YHUBEPCAIbHBIMU PETYJISTHBHBIMHU
IEUCTBUSIMU:
3) npuHATHA ce0s U OPYTUX:

MIOHUMAaTh W HCIIOJB30BaTh IPEUMYIIECTBA
KOMaHIHOW W MHIWBHUIYaJIHHON pabOTH IpH
pemeHny y4eOHBIX 3a1ad,

MPUHAMATH [e]Tb COBMECTHOH JEATEILHOCTH,

IUIAHUPOBAaTh  OPTaHU3ALMI0  COBMECTHOI
paboThl,  pacnpenensiTb  BHABI  paor,
JIOTOBAapHUBAThCH,

00CyX/IaTh TMPOIECC U Pe3yabTaT PadOTHI,
000011aTE MHEHHS HECKOJIBKUX JIIOEH;
Y4acTBOBATh B IPYIIOBBIX (hopMax paboOThI
(oOcyxneHns, oOMEH MHEHHH, ''MO3TOBBIE
IITYpMBI" U UHEIE),

BBIMIOJIHATH ~ CBOKO  4YacTh  paboThl |
KOOPJMHUPOBATh CBOM JCUCTBHS C JAPYTUMH
YjleHaMK KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOEr0 BKJIaJa B OOIIMIA

MPOAYKT o KpUTEpUSM,
c(hOopMyITHPOBAHHBIM Y4aCTHUKAMU
B3aNUMOICUCTBHS.

OK 05. OcyuiecTBiaTh
YCTHYIO H TUCEMEHHYIO
KOMMYHHUKAIIHIO Ha
TrOCYIapCTBCHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4EeTOM 0COOCHHOCTEH
COIUAILHOTO U
KyJbTYPHOTO KOHTEKCTA,

OK 06. ITposiBnATH
IpaXI1aHCKO-
MaTPUOTUYECKYIO MO3ULHIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHUE Ha
OCHOBE TPaIULMOHHBIX
POCCHICKHX TyXOBHO-
HPABCTBEHHBIX LIEHHOCTEH, B
TOM YHCJIE C YYETOM
rapMOHU3aLUU
MEXXHAllMOHAIbHBIX U
MEXPEIUTHO3HBIX
OTHOUICHWUH, IPUMEHATh
CTaHAapThI
AHTUKOPPYILUOHHOIO
IIOBECHHS,

1) rpakJaHCKOTO BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTH
TpaxIaHCKOU TTO3HIIAN
00yJaromerocsi Kak akKTHBHOTO
U OTBETCTBEHHOTO  WICHA
poccuiickoro o0ImecTBa,
TIpeCcTaBICHUE 0
MaTeMaTHIECKUX OCHOBaX
(bYHKIIMOHUPOBAHUS
Ppas3IuuHbIX CTPYKTYD,
SIBJICHUM,

npouenyp IPaXKIaHCKOTO

oOrmrecTBa (BBIOOPHI, OIIPOCHI U
Jpyroe),

YMEHHE B3aUMOJICHCTBOBATH C
COIMAIEHBIME WHCTUTYTaMH B
COOTBETCTBHH C UX QyHKIUAMH
1 Ha3HAUCHHEM;

2) NaTpUOTHYECKOTO BOCIIMTAHHUS:

c(hopMHPOBAaHHOCTH
poccuiickon TPpaKJaHCKOM
UACHTUYHOCTH,

YBaAXCHUA K TIpoHIJIOMY U
HAaCTOALLEMY poccuiickoi
MaTeMaTHKH,

LIEHHOCTHOE  OTHOLIEHHE K
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JIOCTUKEHUSM poccuiickux
MaTeMaTUKOB M POCCHUUCKON
MaTEeMaTHYSCKOM IIKOJIBI,

— HCIOJIb30BAHUE 3THX
JOCTHXEHUH B IPYTUX HayKax,
TEXHOJIOTHSIX, chepax
9KOHOMHUKH;

3) TyXOBHO-HPaBCTBEHHOTO

BOCITUTAHUS:

— OCO3HaHME JYXOBHBIX
LIEHHOCTE! POCCHICKOrO
Hapona,

— c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMUA,
THIECKOTO MOBE/ICHHUS,

CBSI3aHHOTO C IPAKTHYECKHM
IIPUMEHEHUEM  JOCTHKEHHH
HAyKU U JESITEIbHOCTBIO
Y4YEHOTO,

OCO3HAHUE JINYHOT'O BKJIAJA B
IIOCTPOCHUE YCTOMYUBOIO
Oymy1ero;

OK 07. CopneiicTBOBaTbH
COXpaHEHHIO OKpYIKaloIei
cpensl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HaAHHSA 00
N3MEHEHHH KJIMMarta,
MIPUHIUIIBI OEPEKINBOTO
TIPOU3BOJICTBA, d3PPEKTHBHO
JICICTBOBATH B
Ype3BBIYANHBIX CUTYALUSX;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

c(hOPMHPOBAHHOCTh
3KOJOTMYECKON
KYJbTYpBI,
MOHUMAHHUE BIUSHUS
COLIMAJIbHO-
SKOHOMMYECKUX
MIPOIIECCOB Ha
COCTOSTHHE
IIPUPOIHOU U
COLIMAJIbHOU CPEJbL,
OCO3HaHHE
rJ100aJIbHOTO
Xapakrepa
SKOJIOTMYECKUX
mpobiem,
OpHUEHTaLHs Ha
MIPUMEHEHUE
MaTeMaTHYEeCKUX
3HAHUW IS PEeLeHUs
3aja4 B  oOmactu
OKpY’Karoulei cpepl,
TUTAHUPOBAHUE
MOCTYIIKOB U OIIEHKH
ux BO3MOHBIX
MOCJIEACTBUI JUTSt
OKpY arollen cpebl;

OK 08. Mcnonb3oBaTh
cpencTsa (hu3nIecKoit
KYJBTYPBI JJIS1 COXPaHECHUS
U YKPEIUICHHS 3I0POBbS B
mporiecce
npodeccruoHaTbLHOM
NESITEIBHOCTH U

O ITIePIKAHUS
HEOO0XOIUMOTO YPOBHS

4) 3CTECTHYCCKOT'O BOCIIMTAHUSA

OCTCTUYCCKOC OTHOLICHUC K
Mupy, BKJIrO4as 9CTCTUKY

MATEMATHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3azad, pelIeHuH,
pacCyKAcHUMH,
BOCIIPUUMYUBOCTH K
MAaTEMATHYCCKUM ACIICKTaM
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¢busnyecKoit Pa3JIMuHBIX BHJOB UCKYCCTBA;

MTOATOTOBJICHHOCTH; 5) pu3HUECcKOTO BOCTIMTAHUSI:

— c(hOpPMHPOBAHHOCTH  YMEHUSA
MPUMEHSATh ~ MaTeMaTHYECKHE
3HaHUS B HHTEpeCcax 340POBOTO
u 6e3zomacHOTO 00pa3a KHU3HH,

— OTBETCTBCHHOE OTHOIICHHE K
CBOEMY 3/0pOBBEIO (310pOBOE
nUTaHue, cOaJlaHCUPOBAHHBIH
PSKUM 3aHATHH W OTIbIXa,
perysspHas ¢dusnueckas
AKTHUBHOCTD ),

— (Qusnyeckoe
COBEPILICHCTBOBAHHE npu
3aHATHIX CIIOPTHUBHO-
0370POBUTEILHON
JeSITeIbHOCTEIO;

IIpeameTHbIe pe3yabTarhl ocBOeHUs YueOHOro npeamera OYIIn.03 MaremaTuka:

1) BnameHue MeToOAaMM JOKa3aTeJIbCTB, aJrOPUTMaMM pELIEHUs 3aJad; yMEHHUe
(bopMynHUpOBaTh ONPEEIICHUS, AKCUOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE
paccyXAeHUsI B X0J1€ PELICHUS 3a/1a4;

2) yMeHue OIepupoBaTh MOHATUSAMH: CTENEHb YHWCIA, JIorapudm uucia; ymeHue
BBIMIOJHATh BBIUMCICHHE 3HAUYEHUHW W MpeoOpa3oBaHMsl BBIPAKEHUH CO CTEHEHSIMH U
Jgorapudpmamu, npeodpazoBaHusl IpOOHO-pallMOHATIBHBIX BBIPAXKEHUH;

3) yMeHue onepupoBaTh MOHATUSAMU: PALIMOHAJIbHBIE, UPPALIMOHAIbHBIE, I0KA3aTEIbHBIE,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymMeHHne onepupoBaTh MOHATUSAME: (YHKIHWsS, HENpPEpbIBHAS (YHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, OMNpEAETCHHbI HHTErpay; yMEHUE HaXOIUTh IMPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCIIONIb3YSl CIPABOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX Clydasx QYyHKIHUU
Ha MOHOTOHHOCTb, HAXOUTh HAUOOJbIINE U HAUMEHbIIINE 3HaUeHUs QYHKIMIA; CTPOUTH rpaduku
MHOTOYJIEHOB € MCIOJb30BAaHMEM allapaTa MaTeMaTHYECKOrOo aHaINW3a; I[PUMEHATh
MIPOM3BOJHYIO IIPU PELLIEHUU 3a/1ad Ha JIBUYKEHHUE; pelllaTh MPaKTUKO-OpPUEHTUPOBAHHBIE 3a7jaun
Ha HauOOoJbIIMe U HAUMEHbIIINE 3HAUSHHsI, HA HaX0XKJIEeHHE ITyTH, CKOPOCTH U YCKOPEHMUS;

5) yMeHue onepupoBaTh MOHATUAMU: pallMOHAJIbHAsA (PYHKIIMS, MOKa3aTeabHas QpyHKINs,
cTeneHHast (QyHKUM, Jorapupmudeckas (QyHKIUS, TPUTOHOMETpUYeckue (PpyHKIUU, 0OpaTHbIE
(GyHKIIMM; YMEHHE CTPOUTh TpadUKM HU3YYEHHBIX (YHKIUH, HCIOJIB30BaTh TIpaduKU IpH
U3Yy4EHHH IMPOLIECCOB M 3aBUCUMOCTEH, MPH peIleHUH 3aJad U3 APYruX y4eOHBIX NMPEIMETOB U
3a/1a4 U3 peajbHON KU3HH; BBIpAXaTh (JOPMYyJIaMH 3aBUCMOCTH MEX]ly BETMUMHAMY;

6) yMeHue peliaTh TeKCTOBBIE 33/]a4l Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, 10U U
4yacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTb TOBapOB W YCJIYr, HAJOTW, 3aJadyd M3 oOlnactu
yIpaBJIeHUS] JIMYHBIMM WU CEeMEWHbIMH (DUHAHCAMH); COCTaBIATH BBIPAKEHMS, YpaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33]1a41, UCCIIEI0BAaTh OJyYEHHOE PEIeHUE U OLIEHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

7) yMeHue onepupoBaTh MOHATHAME: cpefHee apumeTrnyeckoe, Meinana, HauOoplee u
HalMEHbIIIee 3HAUeHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE YMCIOBOro Habopa;
YMEHHME W3BJIEKaTh, WHTEPIPETHUPOBATh HH(MOpMALMIO, MPEACTaBIEHHYI0 B TaliuIax, Ha
nuarpaMmax, rpaukax, OTpakarollyto CBOMCTBA peabHbIX IPOIIECCOB U SIBICHUHN; IPECTABIIATh
MH(OPMALIMIO C MOMOIIBIO TaOIMIl U IUarpaMM; UCCIeI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM
qucie ¢ MPUMEHEHUEM rpa)udecKUX METOJIOB U DJIEKTPOHHBIX CPEJICTB;

8) yMeHue oOIepUpoBaTh MOHATUSMHU: CIY4alHBI ONBIT W ClydailHOE COOBITHE,
BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTH C MCIOJIb30BaHUEM
rpauyeckux MeETOJOB; MPUMEHATh (OPMYJbl CIOKEHHUS M YMHOXEHHSI BEpOSTHOCTEH,
KOMOMHATOpHBIE (QakThl U (HOPMYJIBI MPH PEILICHUH 3ajay; OLICHUBATh BEPOSTHOCTH PEAbHBIX
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COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHM BEIMYMHAMH; YMEHUE MPUBOIUTH IPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIIMX YKMCET B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

9) yMmeHue onepupoBaThb IOHATHSAMHU: TOYKA, HpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIN YroJl, CKPELIMBAIOLIMECS IPSMBIE, IAPAIIEIIBHOCTD U EPIIEHIUKYIIAPHOCTD NPSAMBIX
U IUIOCKOCTEH, Yroja MeX1y HNpSAMbIMHU, Yrojl MEXAY HpsIMOW M IUIOCKOCTBIO, YrOJd MEXIy
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMH; YMEHHE UCIOIB30BaTh MIPU PELICHUHN 33/1a4 U3yUCHHbIE (DAKTHI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB OKPYXKAIOILEro MUpa;

10) ymenue omnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, CEUYCHHE MHOTOTPAaHHUKA, KYO,
napajenenunes, npusmMa, nupamuia, Gurypa v NoBepxXHOCTb BpALLEHUs, LIMJIMH/IP, KOHYC, 11ap,
cdepa, ceueHuss GUIypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepsl, LWIMHAPA, KOHYCA,
IUIOIAb IOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IMINHApPA, IUIOMaab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajliesienuIeaa, NUupaMuabl, IpU3Mbl, LUIUHAPA, KOHYCA, I1apa; YMEHHE
n300pakaTb MHOTOI'PDAaHHMKH U IOBEPXHOCTU BpAIllEHHUs, UX CEUEHHs] OT PYKH, C IOMOILBIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pAclO3HaBaThb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUJIBHBIE MHOIOIPaHHUKH;

11) ymenue onepupoBath MOHATHAMU: JIBUKECHUE B IPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIOIB30BATH OTHOIIEHHE IJIOIa/Iel HOBEpXHOCTEH U 00bEMOB OJOOHBIX PUTYP
IIPU pELICHUH 33/]a4;

12) yMeHue BBIUUCIATH F€OMETPUYECKHUE BEJIMYMHBI (JJIMHA, YroJl, IJIOLIajb, 00BeM,
IUTOIIAAb MOBEPXHOCTH ), UCIIOJB3Ys U3yUEHHBIE (POPMYIIBI U METOMBI;

13) ymeHue onepupoBaTh MOHATUAMU: MPAMOYTOJIbHAS CUCTEMa KOOPAUHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YIOJl MEKY BEKTOPaMU, CyMMa
BEKTOPOB, IPOU3BEICHHUE BEKTOpa HA YUCIO; HAXOIUTh C IOMOILBIO H3YyYEHHBIX (hopMyi
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMsI TOUKaAMU;

14) ymenue BbIOMpaTh NOAXOMALIMH M3YYEHHBIH METOJ [UId peIIeHUs 3aJauu,
pacno3HaBaThb MaTeMaTHueckue (akThl W MaTeMaTH4YEeCKME MOJENM B MPUPOJHBIX U
OOIIECTBEHHBIX SIBJIEHUSX, B MCKYCCTBE; YMEHHME MPHBOJUTH IMPUMEPHl MaTeMaTHYECKHUX
OTKPBITHIA POCCUMCKON U MUPOBOM MAaTEMATHYECKOW HAYKH.

15) ymenue omepupoBaTh IMOHATHUSMU: OIpENENeHUe, aKCHOMa, TEOpeMa, CIIEICTBHUE,
CBOICTBO, IPHU3HAK, JOKA3aTEeIbCTBO, PABHOCHIIbHbIE (POPMYIUPOBKH; YMEHUE (HOPMYIUPOBAThH
o0paTHOE W NPOTHBOMNOJOKHOE YTBEPXKAECHUE, TNPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MaTEMaTHUECKON MHYKIIUH; IPOBOIUTH J1I0Ka3aTeIbHbIE PACCyKICHUS PU
pEILIEHNN 3a7a4, OLIEHUBATh JIOTMYECKYIO IPABWIIBHOCTD PACCYXKICHU;

16) ymeHue omepupoBaTh MOHATUSMHU: MHOXECTBO, IOJIMHOKECTBO, OIEpallu Haj
MHOKECTBAMH; YMEHHME HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JUisl ONHCaHUs
peaIbHBIX TPOIECCOB U SIBICHUW M MpPU PEIICHUH 3a/ad, B TOM YUCIE U3 JIPYIHX Y4eOHBIX
IIPEIMETOB;

17) ymeHnue onepupoBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33aBaTh M OMNMCHIBaTh Ipadbl Pa3IMUYHBIMU CHOCOOAMH; HCIOJIb30BATh
rpadsl Ipu pereHuy 3aaay;

18) ymenue cBOOOIHO OMNEpPUPOBATh IMOHATUSMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COUYEeTaHM, YUCIIO MepecTaHOBOK; OMHOM Hpl0TOHA; yMeHNe MpuMEeHATh KOMOWHATOPHBIE (PaKTHI
Y pacCyKIEHUS IS pELIEHUS 3a4a4;

19) ymeHne orepupoBaTh MOHATHSIMHU: HATypalbHOE YHCIO, IIEJNI0E YHCIO, OCTATOK IO
MOJYJIIO, PallMOHAIbHOE YMCIIO0, MPPAllMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE UCIOJIb30BaTh MPU3HAKK JAETUMOCTH,
HaMMEHBIIMNA OOLIHI 1eUTeNNb U HaMMEHbIIee 00I1ee KpaTHOe, alropuT™ EBKIiIN/Ia Ipy peleHnn
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMK CUUCIICHUS;

20) ymeHue cBoOOIHO ONIEpUPOBATH MOHATUAMU: CTEIIEHb C LIEJIBIM IT0Ka3aTesIeM, KOPEHb
HATypaJIbHOM CTENEHU, CTENEeHb C PAalMOHAJIBHBIM IOKa3aTesieM, CTENeHb C JeWCTBUTEIbHBIM
(BeliecTBEHHBIM) IOKa3aTeNeM, JorapudmM ducia, CHHYC, KOCUHHYC UM TAHT€HC NPOU3BOJIBHOTO
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YHCIa;
21) ymeHue omepupoBaTh MOHATUSMHU: TOXKIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpPaBHEHHWH W HEPAaBEHCTB, PaBHOCWJIHHOCTh YpPaBHEHUH,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIe, HWpPpALMOHANIbHBIC, IIOKa3aTejbHble, CTEICHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHUE PEIIaTh
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbl C MOMOILIBI0 PA3IUYHBIX MPUEMOB; pellaTh YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C TapaMETPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelleHrss MaTeMaTUYeCKUX 3aa4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTell HAyKU U PeabHOM KU3HU;

22) ymenue cBOOOIHO ONEPHPOBATh MOHATHIMHU: Tpaduk GyHKIMH, 0OpaTHAs (yHKINS,
KOMIO3UIMSA (QYyHKIUHN, NUHEWHas (QyHKUMS, KBaApaTU4HAs (YHKIIMS, CTETEHHas (QYHKLIUS C
HEeNbIM [OKa3aTejeM, TPUTOHOMETpUYeCKHe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMH, TTOKa3aTeabHas U jJorapudmMuueckas GyHKIIUH, YMEHHE CTPOUTH Tpaduku QyHKIUH,
BBITIOJHATH MpeoOpa3oBaHus rpaduKoB (yHKITHIA;

23) yMeHHE UCIIONb30BaTh rpaguKu GyHKUIUN U1 U3y4eHHs IPOLECCOB U 3aBUCUMOCTEN
OpU PEUICHWH 3a7ad M3 JPYTHX Y4eOHBIX MPEIMETOB M W3 pealbHOW >KU3HM; BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

24) ymenue cBOOOIHO ONEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIHMH, TIEPUOJUIHOCTH
GyHKIIMM, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTHh (YHKIHMH, 3KCTpeMyM (GYHKIIUH,
HanOoJpIllee M HaWMEHbIee 3HaueHWss (YHKIUM Ha TPOMEXKYTKE; yMEHHE IPOBOAUTH
uccienoBanue QyHKINU;

25) yMeHHue HCIONb30BaTh CBOWCTBA W rpaduku (QYHKIUN Ui pEIICHUS ypaBHEHHIA,
HEPAaBEHCTB M 3aJa4y C MapaMeTpaMu; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBa
pELICHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM;

26) ymeHue CBOOOTHO ONEPUPOBATH MOHATUSMU: TIOCTIEI0BATENBHOCTD, apudMeTndecKas
nporpeccusi, TE€OMETpPHYEcKash Iporpeccus, OECKOHEYHO YyObIBaromasi TeoMeTphYecKas
MIPOrPECcCHsi; YMEHHE 3a/1aBaTh MOCJIEOBATEILHOCTH, B TOM YHCJE C MOMOIIBIO PEKYPPEHTHBIX
(opmyu;

27) yMeHHue OnepupoBaTh MOHATUAMHU: HENPEPHIBHOCTh (YHKIMHU, aCUMIITOTHI Tpaduka
¢GyHKIMHM, TIepBas U BTOpasi MPOU3BOJHAS (PYHKIUH, TEOMETPUUYECKHA U (PU3MUYECKHIA CMBICT
POM3BOIHOM, IEpBOOOpPA3Has, ONpeIeIeHHbI HHTETPal; yMEHHE HAXOJUTh ACUMITOTHI rpaduka
(GYHKINU; YMEHUE BBIYUCISATH MPOU3BOTHBIE CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITO3UITUH
GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky QpyHKIUY;

28) yMeHHe HCTOIB30BaTh MIPOU3BOAHYIO IS UCCIIeNOBaHUs (DYHKIIUM, J11 HAXO0XKICHHS
HAWJIYYIllero pemeHus B IpUKIaJIHbIX, B TOM YHCJI€ COLUAIBbHO-3KOHOMUYECKUX U (PU3HUECKUX
3aadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIAT W 00BeMBI GUTYp C
MOMOIIBI0 MHTErpajia; MPUBOJUTH MPUMEPbl MAaTEMAaTHYECKOTO MOJICIUPOBAHUS C TOMOIIbIO
nuddepeHIaIbHBIX YPaBHEHUI;

29) yMeHue onepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCII0, COTPSKEHHBIE KOMITJICKCHBIE
Yrcia, MOIYJb M apryMEHT KOMIUIEKCHOTO 4mHcia, (opMa 3aluch KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TpUIOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apu(MeTHUECKUe ACUCTBUS ¢ KOMIUIGKCHBIMU YUCIIAMH;, TIPUBOJUTEH MPUMEPHI UCIIOIB30BaHUS
KOMIIJIEKCHBIX YHCET;

30 ymenue cBOOOAHO ONEpUpPOBATh MOHATHUSIMM: CpelHee apudmeTrnyeckoe, MeauaHa,
HauOoJpIllee W HAaUMEHblIee 3HAueHHs, pa3Max, OUCIEPCHs, CTaHJIAPTHOE OTKJIOHEHUE s
OIMCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE HCCIIEOBATh CTaTUCTHYECKHE JAaHHBIC, B TOM YHCIE C
OpUMEHEHHEM TIpadUUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TIpadUYecKd HCCIE0BaTh
COBMECTHBIE HAOITIOJICHHS C TIOMOIIBIO THarpaMM PacCEUBaHUsI U JIMHEHHON perpeccuu;

31) yMeHue HaXOUTh BEPOSITHOCTU COOBITUH C MCIIOJIb30BaHUEM I'paMueCcKUX METO/IOB;
NPUMEHSTH JUI PeHIeHus 3a1a4 (OPMYIIbI CIIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, POpPMYITy
MOJTHOM BepOsITHOCTH, (hopmyiny bepHymnn, koMOuHaTOpHBIE (AKThl U (HOPMYJIBI; OIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpPUPOBATh TOHATHAMH: CIy4aiiHas BEIMYHHA,
pacripesieieHie BEpOSTHOCTEH, MaTeMaTHMYeCKoe OXKHJaHUe, AHUCIEepCUss M CTaHJapTHOE
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OTKJIOHEHUE CIy4aiHON BeNUYMHBIL, (YHKIMHM paclpelesieHUus] M IUIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeIbHOI0 U HOPMAIBbHOTO pacHpeAeieHU; yMEHUE HCII0JIb30BaTh CBOMCTBA M3Y4YEHHBIX
pacripesielieHuil 1T pelieHus 3a1a4; 3HaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIINX YUCEI, METOIbI
BbIOOPOYHBIX UCCIIEOBAHUN; YMEHHE IPUBOAUTD IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSIX;

32) ymeHue CBOOOJAHO ONEPUPOBATH TMOHATHAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM Yroj, JABYTPaHHBIM YIroJl, TPEXTPaHHBIM Yroil,
HepeceKaroluecs,, IapajjielibHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEPIEHIUKYIAPHOCTD MPAMBIX M IUIOCKOCTEH, Yo MEXAy MPSMBIMH, YIOJd MEXAY MPSMOU U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh IPU PEIICHUH 3a/1a4 U3y4YEHHbIE
(akThl ¥ TEOPEMBI IJITAHUMETPUH; YMEHHUE OLICHUBATH Pa3Mephl 00BEKTOB B OKPY)KAIOILIEM MHUPE;
YMEHHUE ONEepUpOBaTh IOHATHUSAMH: MHOIOIDAaHHHMK, CEUYEHHE MHOIOIpaHHMKA, MpPaBUJIbHBINA
MHOTOTpaHHHK, MPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BpAIlCHUS, IHJIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, INapaulelbHble OCH WU
OCHOBAHHIO, CEUCHHE IIapa, IUIOCKOCTh, Kacamomascs chepsl, HUIMHIpA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKHU, (UIYphl M IOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSIThH
CBOWCTBA Tr€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBATh OINpPENEICHUS U3ydaeMbIX
¢buryp, BbIABUIaTh TUIIOTE3BI O CBOMCTBAX U NMPU3HAKAX FE€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH
WINA ONPOBEPrarb HUX; yMEHHE NMPOBOAMTH KJACCU(PUKALKIO GUTYp MO pa3IMyYHBIM IPU3HAKAM,
BBITNOJIHATh HEOOXOAUMBIE JIOTIOJIHUTENbHBIE IOCTPOCHHUS;

33) ymeHue CBOOOJHO OMEpPUPOBATH MOHATUAMU: IUIOMIA/L (UTYPHI, 00beM (UTYPHI,
BEJIMYMHA yTJa, PACCTOSHUE OT TOUKH JI0 MJIOCKOCTHU, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSIHUE
MEXy IUIOCKOCTSIMM, IUIOLIAAb C(epsl, MIONAab MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA,
HWIMHJpa, 00beM KyOa, IPSIMOYTOJIBHOTO Napajlielenurea, NupaMuabl, TpU3Mbl, [UIMHAPA,
KOHYCa, [l1apa; yMEeHHEe HaXOIUTh OTHOILIEHHE 00BEMOB MOJO0HBIX (DUTyYp;

34) ymeHue cBOOOJHO OINEPUPOBATh MOHSTUSAMM: JBM)KEHUE, NApajuIeIbHBIM MEepeHocC,
CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, NpeodpazoBaHue M0100uUs, MOA00HbIE
burypsl; yMEHHE pACIIO3HAaBAaTh paBHblE U MOJOOHBIE (UTYphl, B TOM 4HCIE B MPUPO/IE,
UCKYCCTBE, apXUTEKTypEe; YMEHHE MHCIIONIb30BaTh T'€OMETPUUYECKNE OTHOILIEHUS, HAaXOIUTh
reOMEeTPUUYECKHUE BEIMYMHBI (UIMHA, Yrojl, IJIOIagb, 00bEeM) IpU PELIEHUHU 3ajad U3 JPYrux
y4eOHBIX IPEMETOB U U3 PEATbHOM KU3HH;

35) ymenne cBOOOJHO ONMEPUPOBATH MOHATHUSMU: MPSMOYTOJIbHASI CHUCTEMa KOOP/IAWHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpA Ha
YHCIIO0, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJIspHOE MPOU3BEACHUE, BEKTOPHOE MPOU3BEICHHE,
yrojl MEXAY BEKTOpPaMH; yYMEHHE HCIOJb30BAaTh BEKTOPHBIH M KOOPIMHATHBIA METOA s
pelIeHNs FTeOMETPUUECKHX 3a/1a4 U 3a]1a4 IPYyTUX Y4EOHBIX IPEAMETOB; ONIEPUPOBATH OHATUSIMHU:
Mmatpuia 2 X 2 1 3 x 3, onpeaenuTeab MaTPULIbl, TeOMETPUUYECKUI CMBICIT ONPEIeTUTENS;

36) ymeHue MOJENMpPOBaTh pPEaJbHbIE CUTYyaIlMd Ha SI3bIKE MAaTEMaTHKH; COCTaBIATH
BBIDQ)KEHUS, YpPaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBbI IO YCJIOBHIO 3a/a4M, MHCCIEIOBATh
MIOCTPOEHHBIE MOJIENIM C UCMOJIb30BAaHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MOJTYYEHHBIHI
pe3yNbTaT; CTPOUTh MATEMATUYECKUE MOJEIIN C TIOMOLIBI0 TEOMETPUYECKUX OHITUH U BETNUHH,
peliaTh CBsI3aHHbIE C HUMM NPAaKTHUECKHUE 3a7ayd; COCTAaBJISITh BEPOATHOCTHYIO MOJENb W
UHTEPIPETHPOBATh TOJyYCHHBIH pe3yibTaT; pemaTh NpUKIaJHbIe 33Ja4d  CpPeACTBaMHU
MaTeMaTHUYeCKOT0 aHAJIN3a, B TOM YHCIIE COLIMAIbHO-3KOHOMHUYECKOTO U (PU3MUECKOro XxapakTepa;

37) ymeHue BHIOUPATh MOAXOIAIINN METO 1711 PEIICHUS 33a]a4u; TOHUMaHHe 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX IPOLIECCOB U SIBICHUI; yMeHHE
pacrio3HaBaTh NPOSBICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE NPUBOJUTH HPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUIUCKON U MUPOBOW MaT€MATHYECKOW HAYKH.
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3. COAEPKAHUE YYEBHOI'O IIPEJIMETA OVILII 03 MATEMATHKA
(YT'JIIYBJIEHHBIM YPOBEHD)

1. Yucna u BIYHCIEHUS

Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
nepuoauieckue apoodu. [lpumenenue npodei n MpOLEHTOB ISl PELICHUs TPUKIIAIHBIX 331249 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JlelicTBUTEIbHBIC yucna. ParmonanbHbie 5 HPPALOHAIIbHEIE YyHucIa.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU. Moyib 1eHCTBUTEIBLHOTO YKCIa U
ero coiictBa. [IpubnkEéHHbIe BHIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3ynbTaTa BhIYMCICHUM.

Crenens ¢ 1enbiM nokaszateneM. bunom Hetotona. Mcnonb3oBanue noaxoasmeii popMel
3aIIUCHU ACUCTBUTENBHBIX YUCEII Ul pELIEHUs IPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

CreneHp ¢ palyoOHaJIbHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm yucna. CoiicTBa norapudma. [lecaTuuHble U HATypaJIbHbBIE TOTaPU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

2. YpaBHeHUN M HEpaBeHCTBa

ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHus. Y paBHEHUE, KOPEHb YPABHEHMUSI.

PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUs-ClIeACcTBUs. HepaBeHCTBO, peieHue
HEPaBEHCTBA.

OcCHOBHBIE METO/BI PELIECHUS LIEJIBIX U IPOOHO-PALIMOHATILHBIX YPABHEHUM U HEPABEHCTB.

MHoOrouness! OT OJHOM EPEMEHHOM. JleJIeHrne MHOIOYJIeHa HA MHOTOWIEH C OCTATKOM.

Teopema be3y. MHorouseHs! ¢ HeabIMu KO3QQHUIHEHTaMU.

Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAILMX CTENIEHU U KOPHHU.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METOABI PEIIECHHUS UPPALIMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUSI TI0KA3aTeNbHBIX YpaBHEHUI.

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PELICHUS] IOTapUPMUUIECKHX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpUUeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIpaXEHU. Pelenne TpuroHoMeTpuuecKux ypaBHEHU.

PereHne cucreM TUHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI IMHENHBIX YPaBHEHUM.

Onpenenurenb MaTPUIBI 2X2, €r0 TEOMETPUYECKHI CMBICT U CBOMCTBA, BEIYMCIIEHUE €T0
3HAYEHHUs], IPUMEHEHHE ONIPENEIUTENS I PEIICHUS] CUCTEMBI IMHEWHBIX ypaBHEHUN. Pemenue
MPUKJIIAHBIX 33]1a4 C IOMOLIBIO CHCTEMBI JIMHEMHBIX ypaBHEHMM. MccimeqoBanne NoCTpOEHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEAEIIUTEIEH.

ITocTpoeHne MaTEMaTHUECKUX MOJIENEN PEAIbHOM CUTYALlUH C TIOMOIIBIO YPABHEHUN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX 3a7ad U
3aJa4 U3 Pa3NUYHbIX 00JacTel HAyKU M peabHON JKHU3HU.
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3. ®ynkuum u rpaguku

@Oynkims, crnocodbl 3amanus (yHkiuu. B3ammuo oOpatable ¢yHkumu. Kommosumms
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nactp onpeseneHus 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkmun. [Tpomexytku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs GYHKLUHU Ha IPOMEKYTKE.

JIuneitHast, KBajipaTUYHast U APOOHO-IMHEHHAast QYHKLINHU. DJIEeMEHTapHOE UCCIIEJOBAaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHast GyHKIIMS C HATypaIBHBIM U IIETBIM MTOKa3zareneM. E€ cBolicTBa u rpaduk.

CoiicTBa 1 rpauk KOpHS N-Oi CTENEHU KaK (yHKIUU 00paTHOW CTETICHU C HATYPaJIbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBOicTBa U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMIA
YHCIIOBOTO apryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B peaJIbHBIX IpoLeccax U sBieHusX. ['paduku pearbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs TOCIEN0BATENLHOCTENH. MeToq MaTeEMaTHUECKOM
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEA0BAaTENbHOCTH. VcTOpusS BO3HMKHOBEHUS
MaTEeMaTHYECKOro aHaJIN3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckass U reomeTrpuueckas nporpeccud. beckoHeyHOo — yObIBarowias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH IeOMETPUUYECKON MPOTPECCHH.
JIuHeMHBI M OKCHOHEHIUaNbHBIM pocT. Yucimo e. Dopmyna CIO0KHBIX IPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBHble (QyHKIMM W UX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpapuKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBaJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPEePhIBHBIX (QYHKIIUM JJIsl pelIeHus 3a1a4.

[TepBas u BTOpas npousBoanbe PyHKIMU. OnpeiesieHue, reOMETPUUECKUN U PU3MUECKUI
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

ITpouzBosHbIe r1eMeHTapHbIX (GyHKIMNA. [Ipon3BogHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

5. MHokecTBa H JIOTHKA

MHOXeCcTBO, onepaluy HajJ MHOXKECTBAaMH M MX cBoMcTBa. Jlnarpammel Diinepa— Benna.

[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO anapara Jijisl OIMCAHUS PEaIbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYTUX y4eOHbIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYecKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

Hatypanbuble u nensle uucia. llpuMeHeHne NpPU3HAKOB AEIUMOCTU LENBIX YHUCEI,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pemenus 3a1ad B LENIbIX Yhciax.

KowmmekcHele uwucna. AnreOpanueckas M TpUTOHOMeTpuyeckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJT Ha KOOPAUHATHOM MI0cKOoCTH. @opmyna Myaspa.
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KopHu n-o#1 creneHn u3 KOMILIEKCHOTO 4ucia. [[pyMeHeHne KOMIUIEKCHBIX YMCeN AJIs
penieHns (PU3NYECKUX M TEOMETPHUYECKUX 3a/1ad.
6. YpaBHeHUS U HEPpABEHCTBA

Cucrema 1 COBOKYIHOCTh YPaBHEHUN 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT0op KOpHEH TPUIOHOMETPUUYECKUX YPABHEHUI C IOMOIIBIO TPUTOHOMETPUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHUYECKUX 3a1ad U
3ajjady U3 pa3IM4yHBIX O0JacTed HAayKM M peaJbHOM JKM3HU, HMHTEpIpeTalus MNOJyYEHHBIX
pE3yJIbTaTOB.

7. ®Oyukuuu u rpaguku

I'papux xomnosunmu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABl peIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeToabl
peueHus 3a/1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumMeHeHMne MPOU3BOIHOM K UCCIIEAOBAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTPEMYMBI.

Haxoxxnenne HamOoJIbIIEr0 W HAMMEHBUIETO 3HAYEHMH HENpepbIBHOW (YHKIMM Ha
OTpE3KE.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOXKJICHUS HAWIYYIIErO pEUIeHUs B INPUKIAIHBIX
3a1a4ax, JJIs ONpEJeNIeHUsT CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GopMylioll uiu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS TEPBOOOPa3HBIX.

Hurerpai. ['eomeTpuyeckuil CMBICI UHTETpana. BeraucieHne onpenen€HHoro nHTerpaia
no popmyne Herotona—JIeitOHmIa.

[Ipumenenue wuHTErpajna Uisi HAXOXACHUS IUIOMIAJAEH MJIOCKMX (GUryp U 0oO0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemenuit nuddepeHnnanbHbIX ypaBHEeHHH. MaTteMaTnueckoe MOAeTMpOBaHNe
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHIInaTbHBIX YPAaBHEHUH.

9. IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHS cTepeoMeTpun. Touka, mpsimasi, INOCKOCThb, IPOCTpaHcTBO. [IoHsATHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3auMHOe pacrionokeHue npsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECs, apallIe/IbHbIE 1
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IMApPAJUICNIbHBIE NPSIMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSAMBIX, MApaJUIEIbHOCTh NOpAMOW M IDIOCKOCTH. [lapamienbHOoe W LEHTpaJbHOE
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MpOEKTUpOBaHue, n300paxxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTUPOBAHUS.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbl C COHANPABICHHBIMUA CTOPOHAMH, yTOJ
MEXIy NpsAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEN: NapajuleibHbIE IJIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiire npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH:
TeTpa’ap, NapalIeNIeNUIIE], IOCTPOCHUE CEYEHU M.

[lepneHuKyIsIpHOCTh HPSAMOM UM IUIOCKOCTU: IEPHEHAUKYJSIPHBIE TpsIMbIE B
IIPOCTPAHCTBE, NpPsIMbIE MapaUIeIbHbIE M MEPHEHAUKYISPHbIE K IUIOCKOCTH, IpPU3HAK
NEePHEHANKYIISIPHOCTH IPSIMOM U IJIOCKOCTH, TEOpEMaA O MPSMOM NEPIEHAUKYISAPHOMN MIOCKOCTH.
OpTtoronanbHoe MpoeKTUpoBaHue. lleprneHauKkynsap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIHs (UIYphl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIApaXx.

VYIUIBl B IPOCTPAHCTBE: YOI MEXAY NPSAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN
yroa JBYIpaHHOro yria. TpéXrpaHHblii W MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTOrpaHHoro yria. CBoicTBa IJIOCKUX U JBYTPAaHHBIX YIJIOB TPEXIpaHHOrO yria. TeopemMbl
KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa.

10. MHoOroOrpaHHuKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAsI IPU3Mbl, OOKOBast U MOJIHASL IOBEPXHOCTh IPU3MBI.

[Tapannenenunen, OpsIMOYTOJIbHBIA NapaJUIeIEUNe ] U €ro cBoiicTBa. KpaTuaiimue nytu
Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa. [IpocrpanctBennas teopema Iludaropa.
[MTupamuna: n-yroibHas mUpaMuja, MpaBuUjibHas M yced€HHas mupamuibl. CpoiicTBa pédep u
OOKOBBIX TpaHel MpaBUIbHON MUpamMuabl. [IpaBUIbHBIE MHOTOTPAHHUKHU: MIPAaBUIIbHAS TIPU3Ma U
NpaBUJIbHAsA MUPaMUJa, MPaBUIbHAS TPEYrojibHas MUpaMHUAa W TPaBUIBHBIN TETpasap, KyO.
IIpencrasienue 0 MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadAp, JOAEKAd AP U UKOCAIP.

Beruuciienue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. [lnomans 00koBoi
MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMON MPU3MBI, TUIOIIA b OCHOBAHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBUIIbHOMN
MApaMUJIbl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBbI.

CuMMeTpHsi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABHIBHBIX MHOTOI'PAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS IapajIesIeNANe]a, CUMMETPUs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBHON TUPAMU/IBI.

11. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, AJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOIOJIOKHO HAIIPABICHHBIE BEKTOpPBI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMH: CIIOKEHWUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOKEHUE BEKTOPa Ha 4K ciio. CBOMCTBA CIIOXKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS
BEKTOpa Ha 4nciio. [ToHsTHE KOMIUTaHapHBIE BEKTOPHI. [ [pM3HaK KOMITTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. KoopauHats! BekTopa. CBA3b
MEXy KOOpJMHATaAMHM BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BeKkTopamu. CkajspHOe
IIPOU3BEIEHUE BEKTOPOB.

12. Tena Bpamenust

[lonsTus: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTb, cpepuyeckas

MMOBEPXHOCTh, 00Pa3yIOIINE MTOBEpXHOCTEN. Temna BpaleHus: IIIHH]IP, KOHYC, YCEUEHHBIN KOHYC,
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cthepa, map. Bzaumuaoe pacnosioxeHue chepbl M IUIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TII0CKOCTH. Pa3BépTka nmnmmnapa u konyca. Cummerpus chepbl
U 11apa.

O6BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM NpSIMONM M HAKIOHHOM INpU3MBI, LWIMHIPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanuu Ten BpallleHMs W MHOTOrpaHHMKOB. IIpu3Mma, BmnucaHHas B LWJIMHAD,
onucaHHas okojio LwimHApa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOrpaHHMKA, OIMCAHHOI'O OKOJIO cepsl, chepshl, BIMCAHHON B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUSL.

[Tnomaak MOBEPXHOCTH MIJIMHAPA, KOHYyCa, TUIOMaas cdepbl u e€ yacreir. [lomobue B
npoctpanctBe. OtTHomieHHe 00BEMOB, TUIOMAAEH TMOBEPXHOCTEH  MOAOOHBIX  UTYp.
[IpeoOpa3oBanue momodusi, roMoTeTus. PemeHue 3agady Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTtpoeHne cedyeHMH MHOTOTPAaHHMKOB W TEJI BpALEHUSA: CEUEHUs LWIMHIPA
(mapayuiebHO U TEPHEHIUKYJISIPHO OCH), CEYEHHUs KoHyca (MapauieIbHOe OCHOBAaHMUIO U
IpoXoJsllee Yepe3 BEepLIMHY), CEUeHHs IIapa, METOJbl ITOCTPOEHUS] CEYEHHUH: METOJ CIEIOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEH TIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B POCTPAHCTBE

BekTops! B mpocTpanctBe. Onepanuu HajJ BeKTopamu. BeKTOpHOE YMHOXKEHHE BEKTOPOB.

CaolicTBa BEKTOpHOI0 YMHOKeHUs. [IpsimoyrosibHas cucreMa KOOpUHAT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pasnoxxenue Bekropa 1o 6asucy. KoopanHaTHO-BEKTOPHBIN METOJ
IIPY PELIECHUU T€OMETPUYECKUX 3a/1a4.

14. IBn:xeHHns B IPOCTPAHCTBE

JiBrxeHus mpoctpancTBa. OtoOpaskeHus. /IBuxenus u papeHcTBo puryp. OOuiue cBoiicTa
JBIKEHUM. BUIbl NBUKEHMI: NMapajuIeIbHbIM MIEPEHOC, LIEHTPAIbHAs CUMMETPUS, 3epKaJlbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpazosanust moxgodus. [Ipsmas u cdepa Ditnepa.
15. I'pa¢, cBsa3HbII rpad, nyTH B rpade:

[uxet u nienu. CreneHb (BaJ€eHTHOCTH) BEpIIUHEL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaitHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIM30CTH YacTOTBI U BEPOSITHOCTU COOBITHH.
Crny4aiiHble OTBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu Hajl COOBITUSIMU: NIepecedeHue, 00beIMHEHHE, TPOTUBOMOI0KHbIE COOBITHS.

Huarpammsl Diinepa. @opmyria c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBo CilydailHOr0 3KCIEPUMEHTA.

®dopmymna momaHOM BeposTHocTH. Dopmyina baiieca. HezaBucumebie coObITHS.

bunapublii  crmyyaiiHbli  ONBIT  (MCIBITaHUE), ycmex U Heynada. HesaBucumbie
ucnelTanus.CepHsi He3aBUCUMBIX MCIBITAHUHM 110 miepBoro ycrnexa. IlepectanoBku u hakropual.
Yucno coueranuii. Tpeyronsauk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX HcHbITaHUN bepnymmm. CrydailHelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. PacnpeneneHune BeposTHOcTe. Jluarpamma pacnpeneneHus.
Onepanun Haj CciaydaiHBIMHA Benu4YuMHamu. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacrnpeziefieHul, B TOM 4HciIe TeOMETPUUECKoe U OMHOMUANIBHOE.
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CoBMeCTHOE paclpeleieHue JBYX CIy4alHbIX BeIWYMH. He3aBHCUMBIE CllydaliHbIE
BEJIMYMHBI.

Matemaruueckoe OXHAaHUE CilydalHOM BenuuuHbl (pacupenenenus). llpumepst
IIPUMEHEHHS MaTEMATUYECKOr0 0’KUIaHUS (CTpaxoBaHUe, JloTepes). MaTemaTnueckoe 0XKu1aHue
OuHapHOW cilydallHON BeIMYMHBI. MaTreMaTtudeckoe OKUIAHHE CYMMBbI CIIYy4alHbBIX BEIMYUH.
MaremaTnueckoe 0KHu1aHue FTeOMETPUYECKOT0 U OMHOMHAIIBHOTO pacipeAeIeHUH.

Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE CIIydyailHOM BEJIMYMHBI (pacipeneneHus).
Hucniepcusi OMHApHOW CIydalHOW BEJIMYMHBI. MareMaTudeckoe OXHUIaHUuEe MPOU3BEICHUS W
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pacupenesneHud. Jucnepcus M CTaHIApPTHOE OTKJIOHEHHE I'€OMETPUYECKOTrO
pacnpezeneHusl.

HepasenctBo YeOwbiméBa. Teopema YeObméBa. Teopema bepuymmm. 3akoH 6ombmmx
yucen. BpiOopounslii merox uccienoBanuil. Bribopounsie xapaktepuctuku. OleHHBaHUE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUHBIM JaHHBIM. [IpoBepka mpoCcTeHIMX TUIOTe3 ¢ IOMOIIbIO
W3YYEHHBIX paclpeaeacHuil.

HenpepeiBable ciydaiinble BenuuuHbL. [IpuMepsl. DyHKIMS IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajaudd, NpUBOIALIME K
[I0KAa3aTeIbHOMY pacIpeleleHno. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pACIpPEAEICHUIO.
@YHKIMSA IUIOTHOCTH BEPOSITHOCTU IOKA3aTEJIbHOTO paclpesieieHus, (PyHKUUsS IIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pacnpeaeneHus. OyHKIUSA IIOTHOCTH M CBONCTBA HOPMAJIBHOTO
pacnpeneseHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciydailHeix BenauuuH. Koap@uuueHT IuMHEHHOW KOppessuu.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUMH. BbiOopouHblit ko3¢ uieHT koppenauuu. Paznuune
MEXy JMHEMHON CBS3bI0O M NPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METOJ
HAaUMEHBIINX KBaJPaTOB.

4. OFBEM YYEBHOI'O ITIPEJIMETA U BUJIbl YYEEHOM PABOTBHI

Buj yueOHoit padoThl O0bem B yacax
O0bem yueOHOTO mpeamera 369
B TOM YHCIIE:
OcHOBHOE coJIep>KaHHeE: 292
- VYpox 186
— IlpakTryeckue 3aHATHS 106
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[TpodeccnonanbHO-OPHEHTUPOBAHHOE COZIEpKaHKE (CoAep KaHue 20
IPUKIIAIHBIX MOJIyJIEN):

- Vpox 10

— TlpakTuueckue 3aHATHS 10

KoHcynbTamuu (mepes 3K3aMeHOM ) 2

CamocrositenpHas pabora (Bcero) 51

IIpomeskyTouHasi aTTecTanusi B opMe IK3aMeHa 4
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5. TEMATHYECKOE ILIAHUPOBAHUE YUEBHOI'O ITPEJMETA OVYILITI 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHbD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pasgenoB uTeM |O0bem
o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJIbHOCTH 00Y4YaIOLIUXCS
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yucaam 24/8 | Ypok
BBITHCIICHUS. 1. PauuonanbHble yrcna. [IporeHTsl. OnepupoBarh TMOHATHAMHU: PALMOHAIBHOE YHCIIO, OECKOHEYHas
Hatypansubie u niensie uncia. OOBIKHOBEHHBIC U IECATHYHBIE Ipo0H, | meproxndeckast Ipo0b, MPOICHTHL;
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
MPOLICHTOB ISl PELICHUS MPUKIAIHBIX 33aJa4 U3 Pa3IMIHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4YHUCIIO; MOJYJb
Apudmernueckue onepanuy ¢ JCHCTBUTENBHBIME YHCIAMH. MOIyib | NEWCTBUTEIBHOTO 4YHCA; HWCIOIb30BaTh OTH IOHATHA IIpU
JEWCTBUTEIILHOTO YHCIIA M €TO CBONCTBA. MPOBEJICHUH PACCYXKICHUI M JIO0Ka3aTeNbCTB, IPUMEHITH APOOH U
NPOLEHTHl A pEIICHHWsS NPHUKIAIHBIX 3aJad M3 Pa3IHMIHBIX
oTpacieil 3HaHWU W peanbHON km3HH. CBOOOTHO ONIEPHUPOBATH
MOHATHSAMH: PallMOHAIBHOE YUCIO0, OECKOHEUHAs NMEepUOAMIECKast
IpoOb,  TPOLEHTHI, HPPAIHMOHAIPHOE  YHCIIO,  MHOXECTBa
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. ®DopMynupoBaTh, 3alMCHIBATh B CHMBOIMYECKOH (opme u
UCTIONIb30BaTh  CBOMCTBA KOPHA N-OM  CTENEHHW IS
peoOpa30BaHMs BHIPAKESHHH.
4. CreneHb ¢ palliOHANIBHBIM U IEHCTBUTEIBHBIM MToKa3aTesiMu. CTenieHs | @OpMyTUpoOBaTh  ONpeAeNieHHe CTENeHH C  paluoOHAIbHBIM
C palMOHANBHBIM IOKa3aTeleM M ee CBOWCTBA, CTENCHb C | mokasaTeleM. BoINoiHATH peoOpa3oBaHuUs YHCIOBBIX BRIPAKCHUH,
ACUCTBUTECIILHBIM ITOKA3aTEIICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBate ompezneneHue jorapudma uucia. Mcrmonb30BaTh CBOWCTBA
sorapudMoB [Tl MPeoOpa3zoBaHusl JOTAPUPMUUECKUX BBIPAKEHHIM.
6. JecsaTrdHbIe 1 HATypallbHBIE JIOTapH (MBI JlaBaTh onpeneneHne JecITHIHOTO U HaTypallbHOTO Jorapudma.
7. IIpodeccnonaibHO OPHEHTHPOBAHHOE COJCPAKAHME: JlaBaTh ompeneneHus CHHyca, KOCUHYCa, TAaHI'€HCa U KOTaHTeHca
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTa. YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHMe.

KommnekcHble uncna. ApudmMeTndeckue onepanuy ¢ KOMITIEKCHBIMH
yucnamMu. AnreOpandeckas W TPUTOHOMETpHYecKass (OPMBI 3alUCH
KOMIUTIEKCHOTO YHCIIA.

OnepupoBaTh TOHATHSIMH: KOMIUIEKCHOE 4YHCIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  4mcen.  lIpencraBmsarth
KOMIUIEKCHBIE qHcia B anredpanmdecKou u
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCENl Ha KOOPJMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YWCa HA KOOPAWHATHOM IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0i CTeNeHU U3 KOMIUIEKCHOTO YHCTA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il peIleHHus (U3NYeCKHX U | 3HAKOMHUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13. [IpruMeHeHHEe TPU3HAKOB MAETMMMOCTH IEJBIX YHCeN, HauOompmmid | OmepupoBaTh MOHATHAMHU: HATypajdbHOE ¥ IIENI0€  YHUCIIO,
o6umit nenurens (nanee - HOJI) u HauMeHbIiee o0uiee KpaTHOE (1allee | MHOXKECTBO HaTypalbHbIX U LEJbIX yuce. Mcrnonb30BaTh Npu3HAKU
- HOK), octatkoB o moyiro, anroputma EBkima 1uis pereHust 3a1a4 JETMMOCTH LEMBIX 4YHCEN; OcTaTku mo momyio; HOJl u HOK
B CIBIX HHCIIAX. HaTypalbHbIX YHCEN; aJIropuT™M EBKknupa nns pemeHus 3aaad.
3anuchiBaTh HATypajbHbIE YHCIAA B PA3IUYHBIX IO3ULUOHHBIX
CHUCTeMaxX CUHCIICHHUS.
14. Crenenp ¢ nenbiM nokasateneM. buHom Hbrotona. Mcnonbs3oBanue | 3HaTh ONpENEICHHUE U CBOMCTBA CTENEHU C LEJBIM MOKA3aTENIEM.
mogxonsAmed (GopMBI 3amiCH IACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHbIX.
15. [MpubnmxeHHble BBIYKMCIACHUS. [lpaBmia OKPYIJICHHS, NPUKUAKA U | VCmonb30BaTh MPUOIMKEHHBIC BEIYHCICHHUS, PABIIIA OKPYTIICHHUS,
OIICHKA pe3yNbTaTa BEIYUCICHHIM. MPUKUJIKY U OIIEHKY Pe3yJabTaTa BEIYHCICHUH.
16. I[IpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME: 3HaKOMUTBCS C IpUMEpPaMU IPUMEHEHUS! KOMILJIEKCHBIX YUCEIT JIst
MPUMEHHUTH KOMIUIEKCHBIE YMCIIa 7Sl peLIeHUs 3a/1ay. pEIIeHHS TEOMETPHUSCKUX U PU3MUSCKUX 3a1a4.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBEeHCTEBA. 17. ToxmecTBa ¥ TOXAECTBEHHBIE TPEOOPA3OBaHUs. YPaBHEHHE, KOPEHD
ypaBHEHWs. PaBHOCHIIbHBIE ypaBHEHHsS | ypaBHEHHs-clieacTBHs. | OnepupoBaTh MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO,
HepaseHncTBo, pelieHue HepaBEeHCTBa. PAaBHOCHUJIbHBIE YPAaBHEHUS U YyPAaBHEHUS-CIIEJICTBUS, PABHOCUIIbHBIE
HEPaBEHCTBA,
18. OCHOBHBIE METOABl pEIICHUs IeNbIX H APOOHO-palMOHANBHBIX | OmepupoBaTh MOHATHAMH MHOTOWIEH OT OJHON MMEPEMEHHOM, eTo

YpaBHEHUM M HEPAaBEHCTB. MHOro4JeHbl OT OAHONH IEPEMEHHOM.
Jlenenue MHoOrOwieHa Ha MHoOrodjieH ¢ ocrarkom. Teopema besy.
MHorouneHs! ¢ nensiMu kodpdunuenramu. Teopema Buera.

KOPHH;, TMPUMCHATH JACJIICHUE MHOTOWICHA Ha MHOTOWICH C
ocTaTkoM, Teopemy. be3y u Teopemy Buera miis pemenus 3aaau.
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19.

Pemenne cuctem JIMHEHMHBIX ypaBHEHUI. MaTpuila CUCTEMBI JIMHEWHBIX
ypaBHeHHNA. OnIpeaeTnTe s MATPHIBL 2 X 2, €70 TeOMETPHUIECKUI CMBICIT
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, OTpeAeTUuTeNlb MaTpulibl. Mcrnonbp30BaTh CBONCTBA
onpenenutenst 2 X 2 Juid BBIYUCICHUS €r0 3HAU€HUs, MPUMEHSITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa W COBOKYNHOCTh ypaBHEHHH M HepaBeHCTB. PaBHocmibHbEIE | OmepupoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUH U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupare  cnoco0  pemieHHss ypaBHEHHWH UM HEPaBEHCTB,
cozepKaluX MOAYJIH U IIapaMeTphbl

22, HppauronanbHele ypaBHEHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE M KOMOWHHPOBaHHBIC ypaBHEHHS, C
[IOMOIBIO PABHOCWIBHBIX IIEPEXO/I0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHaibHble © KOMOMHUPOBaHHbBIE HEPABEHCTBA,

C IIOMOUIbIO PABHOCWIIBHBIX IIEPEXO0JI0B.
25, [TpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, COJEpIKAIIMX CTENEeHH M | BBIMOJHATH NpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH, COACPIKALINX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazarebHO# QyHKIMK U u3y4eHus eé cBorcTB. Haxoauth
peLICHUs [T0KA3aTeIbHbIX YPABHEHUM.

27. OCHOBHBIE METOJIbI PEUICHUS TIOKA3aTENBHBIX YPaBHECHHH. IIpuMeHsTh CBOMCTBAa IOKa3aTeNbHOW (YHKIMH K pELICHUIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATh CBOWCTBAa IOKa3aTENbHOW (YHKIMH K PEIICHHIO
MOKa3aTeIbHbIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxoauths pemienust norapu(MUYECKUX YpaBHEHHH € IOMOIIBIO
PaBHOCHIIBHBIX NIEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JOTapu(pMHUIECKUX HEPABEHCTB. [TpumeHATH cBO¥CTBA ToTapu(MUIECKOH QYHKIHUN K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATs OCHOBHBIE TPHUTOHOMETpUYECKHe (HOPMYIBI LIS
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lCPKAHME: [TpumensaTe GopMynsl TPUTOHOMETPHUH [UIS PELICHHS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPaBHEHUH.

TUIIOB TPUTOHOMETPUICCKUX ypaBHeHPIﬁ.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[MpumensaTs GopMynasl TPUTOHOMETPHUH [UIS PEHICHHS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOIIIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Permienue norapumMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHME:

PelieHne TpUrOHOMETPUUECKUX YPaBHEHHH. CBo0OOJHO  omepupoBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMeTpHIECKNX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUIH. Haxoaute  pemieHuss CUCTEM W COBOKYNHOCTEH  IIEJIBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallHOHANIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHre MaTeMaTH4ECKUX MOJIENIEN peallbHON CUTYAIUH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 pa3sInuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM U HEPaBEHCTB K penieHuto | [IpuMeHsATh cHCTeMBbl ypaBHEHUH K PEIICHUIO TEKCTOBBIX 3ajad n3
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON KU3HH, MHTEPIIPETalys MOJyYeHHBIX Pe3yIbTaToB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yukmuit. ['paduk QyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CroiictBa ¢yrkmmu. O61acTh OmpeneneHnss U MHOXKECTBO 3HaueHHH | OnepupoBaTh MOHATHSIMH OONAacTh OMNPEAETICHHS U MHOXKECTBO

¢yaxonn. Hymn yskmnun. [IpomexxyTkn 3HaKOTIOCTOSTHCTBA. YeTHbIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (PYHKIMH Ha TPOMEXYTKE.

3HAYCHUH bynkIHN, HYyIH byHKIINY, MIPOMEXYTKH
3HAKOTIOCTOSTHCTBA. BBITIOMHATH 3JeMEHTapHBIE MpeoOpa3oBaHuUs
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOTUIHOCTh (PYHKIIMM HAXOIUTH
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI
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(GyHKIIMY, HauOoJbIllee W HaWMMEHbIee 3HAUYeHHWE (YHKIUU Ha
MPOMEXKYTKE.

48. Jlunefinast,  kBampatuyHas W ApoOHO-TMHeHHas — QyHKiuH. | OnepupoBaTh NOHATHAMU: JHHEHHAas, KBaApaTW4HAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypajlbHbIM M LeJbIM ToKasareneM. Ee | @opMmyiaupoBath W HUIIOCTPHPOBATh Ipauyeckd CBOHCTBA
cBoiictBa W rpaduk. CBoWicTBa M rpauk KOpHS N-O CTENEHW Kak | JUHEWHOW, KBaJpaTHYHOH, JPOOHO-NMHEHHOW W  CTENeHHOU
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢GbyHKIMHA. 3HATH OMpENENCHHE W CBOWCTBA CTENEHH C MEIBIM

MOKa3aTeJIEM.

50. [lokazaTenpHass w Jorapummyeckas (QYHKINH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A TIOCTPOCHUS Tpaduka
rpajuku. Ucnonssoarne rpaQukoB QyHKUMH I PELICHHS | mokasaTelbHOM (YHKIMH U H3ydeHHs eé cBoiicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUYECKOH (DYHKIMHU JUIS pPeIIeHHs
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOrapu()MHYECKHX
HEpaBEHCTB.

51. TpuroHoMmeTpryeckas OKpy>KHOCTb, OTIpEJICIICHNE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEl ¢ HOMOIIIBI0 TPUTOHOMETPHYECKON OKPY)KHOCTH.

52. IIpodeccoHaIbLHO OPHEHTHPOBAHHOE CO/leP KaAHHe: Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETpUUECKHE QYHKIIMHU, UX CBOMCTBA U TpadUKH. TPUTOHOMETPUUECKUX (PYHKIMHU U U3YUYEHHS UX CBOMCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh HU(POBEIE pecypchl Uil TOCTPOCHUS TI'padHKOB

TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

HpaKTuquKoe 3aHATHE

55. IpodeccHoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHIE:
alIeMEHTapHbIe Peodpa3oBaHusl rpagukoB GyHKIMIL.
56. I'padux xommozunuu GyHKIHMH. ['eoMeTprdaeckrne 0Opa3sl ypaBHEHUH H
HEpaBeHCTB Ha KOOPJMHATHOM MIIOCKOCTH. Crpoutb rpadyKM  KOMIO3MLIMHM (QYHKIMH C  IOMOIIBIO
9NIEMEHTAPHOTO HCCIICIOBAHUS W CBOMCTB KOMIIO3HMIMH JBYX
dynximii;
57. | Pemienue 3angay. QDYHKIMOHANbHbIE 3aBHCHMOCTH B  pealibHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. Pemmenne npukiianubix 3ana4. Mcnonap3oBanne rpadMKoB QYHKIMN IS

UCCIIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHHUKAIOT MPU
pELIeHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEJIMETOB U pealbHOM )KU3HH.
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1.4

Haugama
MaTEMaTHYECKO
ro aHajn3a.

36/18

Ypox

59.

HOCHC}IOB&TGHLHOCTI/I, CIIOCOOBI 3aJlaHksl  TIOCJIEIOBATEIBLHOCTEM.
MeTton MaTEeMaTHYECKOM WHAYKIWU. MoHOTOHHEIE H OrpaHUYCHHBIC
IMOCJICA0BATCIIBHOCTH. I/ICTOpI/IH BO3HHMKHOBCHHA MaTCMaTHUYCCKOI'O
aHajau3a Kak aHajan3a 0ECKOHEYHO MAaJbIX.

OHepI/IpOBaTL MNOHATUAMMU: I10CIICA0BATCIBHOCTD, CITOCOOBI 3alaHus
HOCHCHOBaTeHLHOCTeﬁ; MOHOTOHHBIC n OrpaHNYCHHBIC
IOCJICAOBATCIIPHOCTH, HCCJICOOBATH IIOCJICOOBATCIIPHOCTH  Ha
MOHOTOHHOCTB U OT'PAHUYICHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompenencHue apUPMETHIECKOH W TEOMETPHUIECKOU
IIPOTpecCu.

61. BeckoneuHo yObIBaromiast reomerpudeckas nporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
0ecKOHEeuHO yObIBatolIell reoMeTpUYecKor nporpeccuy. JIMHEHHBIH 1 | IPOrpeccuy, HAXOAUTh CYMMY WICHOB ITPOTPECCHH, a TAKKE CYMMY
SKCIIOHEHIMANIBHBIN pocT. Hucno e. @opMyiia CI0KHBIX IPOLIEHTOB. 9IIEHOB OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON IPOTPECCHH.

62. HemnpepoiBable QyHKIMHM M uX cBoiicTBa. Touku paspeiBa. CBolicTBa | OmepupoBaTh MOHSATHAMH: (YHKIMS HENpepbIBHAs Ha OTpe3Ke,
(yHKIMH HEMPEPHIBHBIX HA OTPE3KE. TOYKa paspbiBa (QYHKIOMM, acuMnToTra rpaduka (YHKIHH.

[TpumeHsTh cBOIicTBa HENPEPHIBHBIX (DYHKLMIT AJIs pelIeHHs 3a/1a4.

63. AcuMnToTH TpaduKOB (PYHKITHIA.

64. [MpousBonHas Gpynkumu. Onpeneneuue. [lepeas u Bropas nponsBogusie | OnepupoBarth MOHATHAMHU: TiepBas M BTOpas IPOHM3BOAHBIC
(hyHKIHN. dyHKLMY;

65. I'eomerpuyeckuii W Quznueckuii cmpica Npou3BonHOH. YpaBHeHue | [loHMMaTh (QU3NYECKHI U TE€OMETPUYECKHI CMBICI MPOU3BOIHOM;
KacaTenbHOH Kk rpaduxy GyHKIuy. 3aMUChIBATh YpaBHCHHC KacaTelbHOM. Hcnonws3oBaTh

reoOMEeTPUUYECKUN U (PU3NUECKHUIA CMBICII POU3BOAHOMN JUIsl pEILICHUS
3a7ad.

66. [IpousBopHble 3neMeHTapHBIX (QyHKOMH. [IpomsBogHass cymMmbl, | BBUMCIATE NPON3BOJIHBIE CYMMBI, IPOW3BEAEHHS, YaCTHOTO W
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOM (DyHKIIUH.

67. IIpon3BoaHAs KOMITO3UIMA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

9JIEMEHTAPHOTO HCCIIEIOBAHUSA U CBOWCTB KOMIO3HIIHH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkumd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO [UIsi HCCIeNOBaHHS (QYHKIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb U 9KCTPEMYMBI.

69. Haxoxnenne HanOonbIIero 1 HaMMEHBLIETO 3HAUYCHWH HemnpepbslBHOM | Haxonute HamOosnblllee W HaWMEHbIEE 3HAUCHHS (QYHKIMN
(yHKIMHK Ha OTpE3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpapuki (GYHKOHHA Ha

OCHOBAHHH TIPOBEJIEHHOTO HCCIIEIOBAHUS.
70. [lepBOOOpa3Has, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OnepupoBaTh MNOHATHSIMH: II€pPBOOOpa3Hasi M ONpeNeEHHBINH
HWHTETpal.

71. [lepBooOpasuble d3nemeHTapHbIX QyHKOMA. [IpaBuia HaxoxaeHus | HaxoauTth nepBooOpasHbie 37eMeHTapHBIX QYHKIMHA U BBIYHUCIISATH
nepBooOpasHBIX. naTerpan o Gopmyne Herotona— JleliOHuma.

72. IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/ICPIKAHNE: IMomy4yate mpeacTaBIeHHE O 3HAUYEHUM BBEJICHMS IOHSITHUSA
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Hurerpan. 'eomeTpudeckuii CMBIC UHTETpaIA. WHTErpajia B pa3BUTUH MAaTEMAaTHKH.
73. [IpumeHeHne UHTErpalia Uil HaX0XKACHUS TUIoNIanel iockux ¢uryp. | Haxoaurts miomaan miockux (GUryp ¢ moMoupio OnpenesiéHHOro
UHTeTrpaJa.
74. [Ipumenenne uHTErpana Jyuis HaxoXJeHUS 00beMOB reoMeTpuyeckux | Haxomurte miomanu rmiockux GUryp m oObEMBI TENI C MOMOMIBIO
Tel. ONpPENEIEHHOr0 UHTErpaa.
75. JuddepernnansHpie ypaBHEHUSA OnepupoBath MOHATHS TUPEpeHINaTbHbIC YPaBHEHHS
76. MaremaTindeckoe MOJEIMPOBAHNE PEANBHBIX MPOLECCOB C MOMOMIBIO | 3HAKOMUTHCSA C MAaTEMAaTHYECKHM MOJICIHPOBAHMEM Ha IpPHMeEpe
i QepeHInaTbHBIX YpaBHEHUH. muddepeHnanbHbIX YpaBHEHUI.
IIpakTuyeckoe 3anATHE
77. IIpodeccoHaIbHO OPHEHTHPOBAHHOE COJep:KaHHe: HCIIOIb30BaHNE
MPOTPECCUH ISl PEIICHNUS] PeabHBIX 3a7a4 MPUKIAIHOTO XapakKTepa.
78. Merto HHTEpBAJIOB JUIA pelIeHNsI HepaBeHCTB. [IpuMeHeHne cBOMCTB
HeTpephIBHBIX (QYHKLIMI IS peleHus 3aaad.
79. [IpousBoaHbIe 3eMeHTapHBIX QyHKIMi. [Ipon3BotHas CyMMBl, Bbruncnare 1pon3BOOHBIE CYMMBI, IPOW3BEAEHHS, YacCTHOTO W
MPOU3BEACHHS U YaCTHOTO. CJIOKHOH (DyHKIIUH.
80. Bbruncnare Tpon3BOJHBIE CyMMBI, IPOW3BEAEHHS, YacTHOTO W
[TpousBoHAasE CyMMBI, IPOU3BEACHHS M YaCTHOTO. o
CJIOKHOH (hyHKIIUH.
81. [IprmeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIMH Ha Hcnonp30BaTh NPOM3BOIHYIO [UIS HCCIENOBaHWA (QYHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonb30BaTh MPOM3BOAHYIO JUIS HAXOXJICHHS HaWIydIIero
Pemrenve npuknaaHbIx 3amad. [IpuMeHeHne mpon3BOAHOMN IS HAXOXKICHHS
peLIeHus! B IPUKJIAHBIX, B TOM YUCIIE COLUATBHO-9KOHOMHYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, Il ONpe/iesIeH s CKOPOCTH 1
o 3a7a4ax, ISl ONPENENICHHS CKOPOCTH W YCKOpEHHs IIpoliecca,
YCKOPEHHSI TIpOLIecca, 3a1aHHOTO (GOpMYIIOi MK TpadrKoM. .
3aaHHOTO (OPMYJION MK rpaduKoM.
83. BhIUHCIeHHE ONMpENeeHHoro MHTerpana 1o dopmyine Hpiotona- | HaxoxuTs nepBoobpasHbie dIeMEHTapHBIX (YHKIMA U BEIYUCIISTH
JleiiOHmIa. uHTerpai no popmyine Herorona— JleiiOnuna.
84. ITpumeps! pemennii audHepeHnanbHBIX YpaBHECHHUH.
85. [Ipumeps! perenuit qudQepeHInaNEHBIX YpaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jloruka 86. MHOKECTBO, Ollepalliy Ha/l MHOKECTBAaMHU M UX cBoiicTBa. [Juarpammbl | CBOOOJHO OMEpUPOBATh MOHSITHUSMH: MHOXECTBO, ONEPaLUH HaJ
Diinepa-BenHa. MHOKECTBaMH.
87. Omnepanuy HaJl MHO)KECTBAMH U MX CBOICTBA. CB0OOIHO ONIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
88. Omnpenenenne, TeOpeMa, CBOWCTBO MaTEMaTHYECKOro  OObBEKTa,
CJIC/ICTBHE, JOKA3aTEIbCTBO, PABHOCWIILHBIE YPaBHEHHS. CB00OOHO OmEpHpPOBaTh IOHATHSIMU: OIPEAEIeHHe, Teopema,
ypaBHEHHE - CJEICTBHE, CBOWCTBO MaTeMaTH4YeCKOro OObBEKTa,
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J10Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA 1 HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. [IpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO arapara Jjis onucaHus | Vcrmonib30BaTh TEOPETHKO-MHOXKECTBEHHBIH amapart Jyuis ONMHCaHHs
peaNbHBIX TPOLECCOB W SIBICHHMH, NPH PEUICHWH 3a1ad W3 JPYIHX | peajbHBIX MPOLIECCOB M SBJICHUH, IPH PELICHUH 3a1ad U3 IPYrux
yueOHBIX IPEIMETOB. yueOHBIX IPEIMETOB.

90. MHoOXecTBO, OTepauy HaJl MHOKECTBAMHU. CB0OOIHO ONIEPUPOBATH OTIEPALNN HAJl MHOKECTBAMH.

Paznen 2. Teomerpust
2.1 | Ilpsimeie u 18/10 | ¥Ypoxk OmnpenensiTb IUIOCKOCTh Kak (Urypy, B KOTOPOH BBIIOJHSCTCS
IJIOCKOCTH B 91. | OCHOBHBIE TIOHATHSA CTEPEOMETPHM. TOdYKa, NOpsAMas, IUIOCKOCTh, | [UTAHUMETpHS. JlenaTh MPOCTCHINNE JOTMYCCKHE BBIBOABI U3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATHYECKOM  IOCTPOCHHMU | aKCMOMATHKH  IUIOCKOCTH. IIPUBOJUTH TNPUMEPHI  PEATBHBIX
CTCPEOMCTPUN: AKCUOMBI CTCPEOMCTPUU U CIICACTBUA U3 HUX. 00BEKTOB, HCATH3AIMCH KOTOPHIX SIBIISIOTCS AKCHOMBI TCOMETPHH.

92. B3anmHOe pacriono)keHne NpsAMBIX B IIPOCTPAHCTBE: Iepecekaroniecsi, | Vcmonb3oBaTh Uil MOCTPOCHUS CEYEHUH METOX CIIEIOB, METON
[apajcibHbIC u CKPCIIMBAIOLIIHACCA [pAMBIC. IIpusHaku | BHYTpeHHEro MPOCKTHPOBAHMS, METOA IepeHoca  CeKymiei
CKPCIIMBAIOIIUXCSI TPSIMBIX. wiockoctd. KnaccuduuupoBaTh B3aMHOE PACIIOIOKEHHIE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKaMH ¥ IPUBOAS IPUMEPHI U3
peanbHOM )KU3HU.

93. [MapayensHOCTH  TPSIMBIX M IUIOCKOCTEH B IpocTpaHcTBe: | Jlokas3piBaTh MPU3HAK O MAPaUIENIBHOCTH NMPSIMOHW M IIOCKOCTH;
napajieNibHble TPSMBIE B IPOCTPAHCTBE, MAPAUICIBHOCTE TPEX | CBOWCTBA MApaJUICIFHOCTH NPSAMOW M IDIOCKOCTH. JlOKa3hIBaTh
HpAMBIX, MapaJUIeJIbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EAMHCTBEHHOCTH NapajlieIbHOMN

IPSIMOH, IPOXOIAIIEH Yepe3 TOUKy IPOCTPAHCTBA U HE JiexkKalleld Ha
JpYyrod NpsMOH; JIEeMMY O TIEPECEUCHHH IUIOCKOCTH JABYMS
napajuleNIbHBIMM ~ NIPSIMBIMHU;  TEOpEMY O TpEX TMapauielbHbIX
MPSMBIX.

94, [TapaensHOe M EHTpAJIbHOE MTPOEKTUPOBaHKE, H300paxenue puryp. | OOBACHATb, YTO HA3bIBaETCS MMApAJUIEIbHBIM W IEHTPAIBHBIM
OCHOBHBIE CBOWCTBA MAapajljIeIbHOIO MPOEKTUPOBaHUs. M300pakeHHe | mpoeKTHPOBAaHMEM M KAK BBIOJIHACTCS MPOEKTHPOBaHUE (QUIyp Ha
¢uryp B TapamieNbHOW MPOCKUMH. YTl C COHANMPABICHHBIMU | [IOCKOCTS. Jloka3bIBaTh CBOICTBa napajjieIbHOro
CTOPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBC. npoekTupoBaHus. IlomydaTh TpeACTaBIEHHE O LEHTPAIBLHOM

MPOEKTUPOBAHUU U 00 UCTOPUH PAOOT MO TEOPHH HEPCIIEKTHBBL.
95. [NapayenbHOCTh TUIOCKOCTEH: TapajuleNbHble IUIOCKOCTH, cBoiicTBa | KnaccuduimpoBaTh B3anMHOE pacrioiokeHHe NPsSIMOH U IIIOCKOCTH
HapaJuleNIbHBIX TIOCKOCTEH. B TIPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIWE NPUMEPH U3
peanbHON >ku3HH. DOPMYITUPOBATH OINpEeICHUE NapauiebHBIX
NpsIMOM M TIIIOCKOCTH. JlOKa3plBaTh NPHU3HAK O MApalIeNbHOCTH
NpsSAMOM M IIJIOCKOCTH; CBOWCTBA IApAJUIEIBHOCTH MpPSIMOH M
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IIJIOCKOCTH.

96. IlepneHAUKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYIspHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
OpAMBIE B IPOCTPAHCTBE, NPAMBIE MAPAJIEILHBIE U NEPIICHIAUKYIISPHBIE | MEPIECHIUKYIAPHOCTA TNPIMONM M IUIOCKOCTH; TEOPEMY O
K IIIOCKOCTH, NPU3HAK ICPICHAUKYISPHOCTU NPAMOU U IJIOCKOCTH, | CymIeCTBOBAHUU M €IWHCTBEHHOCTH INPSAMOM, MPOXOJSAILEN depe3
TeopemMa O HpPAMOM NepHeHIUKYISpHOH MIockocTH. OpTOroHaibHOE JAHHYI0 TOYKYy H NEpPHeHIMKYIAPHON K JAHHOH IUIOCKOCTH.
TIPOCKTHPOBAHHUE. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHAMKyNAp M HAKIOHHBIE: PACCTOSIHME OT TOYKM 1O INOCKOCTH, | IlomydaTe mnpeacTaBieHHME O 3HAYEHUM MNEPHEHIUKYIApa It
PaccTosHKE OT NPAMOIf 10 MIIOCKOCTH, MPOEKLKUs (GUIyphl HA INIOCKOCTh. | npyrux obmacteii Hayku ((u3HMKa, DHEpreTHKa, Ja3epHbIE
HCpHeHHI/IKyHﬂpHOCTL IUTIOCKOCTEH: IPU3HAK TEPHEHAUKYIAPHOCTH TeXHOJ'IOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHI/IKa, OKpy>Karomias
JIByX IUIOCKOCTEH. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHAuKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYJSIpaX MU TEOpEeMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIAPAX.
99. Yriael B OpPOCTpaHCTBE: Yroid MEXAY MpsMOW ¥ IUIOCKOCTBIO, | AKTYalM3UpoBaTh (aKThl U METOJbI IUTAHUMETPUH, PElICBaHTHBIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHoOrorpasssie yribl. CBoiiCTBa INIOCKUX YIJIOB MHOTOTPAHHOTO yTIIa.
CBoiicTBa INIOCKUX U ABYTPaHHBIX YTJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JIJISl TPEXTPAHHOI'O yIJa.

TeMe, TPOBOAUTH aHanoruu. DopMynupoBaTh OIpeC/ICHUE
JIBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JWHEHHBIX  yIIOB  JByrpaHHoro yrima. Kiaccupummposats

JABYT'PAaHHBIC YTJIbI B 3aBUCUMOCTH OT UX FpaHyCHOﬁ MCEPHEL.

IIpakTHyeckoe 3aHsiTHE

100.

I[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HAa IUIOCKOCTH: TETPadap,
napaJelenuIe, MOCTPOCHUE CEUEHHH.

Pemats CTCPCOMCTPHUYCCKUC 3aJadud: Ha ONPCACICHUC BHAA
CCUCHHA N HAXOXACHUC €Io IJI0OI[a . HpOBO,Z[I/ITB JA0Ka3aTCIbHBIC
pacCyXKaACHUA IPpU PEIICHUU Tr€OMETPHUUCCKUX 3aaa4, CBA3AHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE.

101.

[lepnenauKyIISIp ¥ HAKJIOHHBIE.

DopMynUpOBaTh OINPEIENICHUS: MNEPNEHANKYISAPHBIX INPSMBIX B
OPOCTPAHCTBE; ONpEeAENeHHE MpsIMOM, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOoKa3bIBaTh: JEMMY O HNEPHEHIUKYISPHOCTH IBYX
HapajyieNIbHBIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy HapaieIbHOCTBIO MPSIMBIX M UX MEPHEHIUKYIAPHOCTBIO K
IUIOCKOCTH.  JIOKa3bIBaTh: TEOpPEMy, BBIPAXKAIONIYIO IPU3HAK
HNepIEHANKYIIPHOCTH MHPSAMOM W IUIOCKOCTH; TEopeMy O
CyIIECTBOBAaHUU U EAMHCTBEHHOCTH HPSAMOW, MPOXOAAIIEeH depes
JAHHYI0 TOYKY W TIEPIEeHAWKYSIPHOH K JaHHOW IUTOCKOCTH.
N300paxaTh B3aMMHO IEPIEHANKYJIISIPHBIE IPSIMYIO U TUIOCKOCTb

102.

Yrael B HOPOCTPaHCTBE: Yrod MeXAy MNpsMOM M IIOCKOCTBIO,
JIBYTpaHHBII YIroJl, IMHENHBINA yroJl ABYTPaHHOTO yria. TpexrpaHHblil U
MHOTOTPaHHbIE YTJIBL.

Pemats CTECPCOMETPUICCKUEC
IJIAaHUMETPUYCCKUC (baKTI:I U METOBbI.

3aJga4u, HCIIOJIBb3Ys

103.

TeOpeMLI KOCHHYCOB U CUHYCOB JId TPEXT'PAHHOT'O YTJIad.

Pemats MpUKJIaJAHbIC 3a/da4i,
T€OMETPUICCKUX BCJIINYHH.

CBsA3aHHBIC C HaXOXIACHHUEM
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104.

Teopema 0 Tpex nepreHUKYIIspax.

PemaTs crepeoMeTpuuecKkue 3agadd, CBS3aHHBIE C NMPUMCHEHHEM
TEOpPEMBI O TPEX MNEPIEHAMKYISIpax, HaXOXKICHUEM DPACCTOSHHUMH,
[IOCTPOCHHUEM NPOEKLUH.

2.2

MHororpaHHuKu

10/10

Ypox

105.

Bunel MHOrorpaHHMKOB, pa3BepTka MHoOrorpansHuka. IIpusma: n-
yrojpHas Npu3Ma, MpsiMas U HAKJIOHHas NMPHU3MBI, OOKOBast M TOJIHAS
MOBEPXHOCTH ITPU3MBI.

PucoBate BBINYKIIBIE MHOTOTPAHHUKHU C 33JaHHBIMU CBOICTBaMuy;
BOCCTAaHABJIUBATh OOLIMH BH/ BBITYKJIOTO MHOTOTPAaHHHUKA 110 JIBYM
€ro MIPOEKLHUSIM. Jloka3bIBaTh CBOICTBa BBIIYKJIOTO
MHOTOTPaHHHKA.

106.

[Tapannenenunen, NpsMOYTOJbHBIN NapajuleNenune] U ero CBONCTBA.
Kpatuaiimue myTu Ha MOBEpXHOCTU MHOTOTpaHHUKa. TeopeMa Dilnepa.
[TpocrpancrBenHas Teopema [Tudaropa.

PucoBath BeIMyKJIbIE MHOTOTPaHHUKH C pa3HOW OilnepoBoil
XapaKTepUCTUKOM; HCCIEN0BAaTh BO3MOXKHOCTH IOJIYUEHHS
pesyibTaTa INpH BapbUpPOBaHMU JAaHHBIX. llmaHupoBaTh
MOCTPOEHHUE MPABMIBHBIX MHOTOTPAHHUKOB Ha TIOBEPXHOCTAX
JIPYTUX MPaBUIBHBIX MHOTOTPAHHUKOB

107.

[MupamMupma: n-yronpHass NHpaMuna, TMpaBWIbHAsT M YCEYCHHAs
nupamuabl. CoiicTBa pebep M OOKOBBIX TpaHeil IMpaBUIILHOM
MHPaMU/JIBL.

108.

[IpaBuibHBPIE MHOTOTPAHHUKHW: TIpaBWIIbHAS TIpU3Ma W TIPaBHIIbHAS
mUpaMuia, MpaBWIbHAS TPEYrONbHAS MHUpaMUAa W IPABIIBHBIN
TeTpa’dap, kyo. IlpeacraBieHue O MPABWIBHBIX MHOTOTPAHHUKAX:
OKTasIp, TOJEKadIP U UKOCAdIP.

109.

CI/IMMeTpI/ISI B TIPOCTPAHCTBE. DJIeMEHTHI CUMMECTPUU TIPABUIIbHBIX
MHOTOI'PAHHUKOB. CI/IMMeTpI/ISI B MPaBWJIBHOM  MHOI'OIPAHHHKE!:
CUMMCTpHUA NapauieJCnuIicaa, CHUMMETPpHUS [IPAaBUJIBHBIX IIPU3M,
CUMMCTpUA HpaBHJ’ILHOﬁ nupaMuJbl.

HpaKaneCKoe 3aHATHE

110. | TIpogeccMoOHAILHO OPHEHTHPOBAHHOE COIEPIKAHIE:
BEIYUCIICHHE DJIEMEHTOB MHOTOTPAHHHUKOB: pe0pa, THaroHaju, yrIib.

111. [Tnomanas 60KOBOM MOBEPXHOCTH MPHU3MBI. Brraucnuth 60KOBO MOBEPXHOCTH TIPU3MBI.

112. | [nomangs 6OKOBOW MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH HPSIMOMA
MIPU3MBI, TUIONIAIb OCHOBAaHWH, TeopeMa 0 OOKOBOI MOBEPXHOCTH BBIMUCIATE TUIOMAAM TIOBEPXHOCTEH MHOTOTPaHHHMKOB (IPU3Ma,
TIPSIMOHA TIPU3MBL. MUpaMKJIa), TEOMETPUYECKUX Tell C MpUMEHeHHeM (GopMyII.

113. | Ilmomaae GOKOBO MOBEPXHOCTH M MOBEPXHOCTH MPABMIHHON TAPAMHIBL, BeMuCIAT  TUTOMANKM  TIOBEPXHOCTH TPABHIIBHOW MHPAMUIIBL,

TeopeMa O IO YCEUEHHON MTUPaMU/IbL.

reOMETPUICCKUX TCJI C MPUMEHCHHUCM (bOpMyJ'I.
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114.

CUMMETpPHS
CUMMETPHS

CummeTpuss B TPaBWIBHOM  MHOTOTPAaHHHKE:
nmapajuieNienuIesa, CHUMMETPHS MPAaBWIBHBIX IIPHU3M,
TIPaBUIBHOM MUPaMUJIBL.

2.3 | Bekropsl u 4/4 | Ypox
KOOpZHMHATRI B 115. | IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJICBOH BEKTOD, IIMHA HEHYNIEBOTO | OmnepupoBaTh MOHSATHUSAMH: BEKTOp Ha IUIOCKOCTH H B
IIPOCTPAHCTBE.
p p BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPaBJICHHBIC u NIPOCTPAHCTBE; KOMIIJIaHapHBIE BEKTOPEI. HpI/IBOI[I/ITB
MPOTHBOIOJIOKHO ~HAMPABJICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepbl (U3HYCCKHX BEKTOPHBIX BeIMdMH. OCBAaMBATH
JleHicTBHSl ¢ BEKTOpaMHM: CIIOXKEHHE M BBIYMTaHHWE BEKTOPOB, CYMMa | phapina BHITONHEHWS ACHCTBH CIIOKEHHA M BEIMHTAHWS
HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BeKTOopa Ha umcio. CBoifcTBa
. BEKTOPOB, YMHOXCHHSI BEKTOpa Ha uHclo. Jlokas3pIBaTh
CloKeHUsI BEeKTOpoB. CBONCTBa yMHOXXEHHUS BEKTOpa Ha 4YHCIIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpOB. JloKa3bIBaTh
IlonsTue KoMIUTaHapHBIE BEKTOPHI. [IpH3HAK KOMILTAHAPHOCTU TpeX 5 R
BexTopoB. IlpaBuno mapamnenenunena. Teopema o pasnoxkenun | COPEMY O PasiOmKCHHH JOOOrO BEKTOpa 1O TpEM HaHHBLIM
BEKTOpA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IIpsiMmoyronpHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatsl | BeroMHHTH ompeeneHne CKaaspHOTO YMHOXKEHHS U €r0 CBOWCTBA.
BeKTOpa. CBsA3b MEXIy KOOPAMHATAMH BEKTOPA M KOOPAWHATAMH TOYEK. | BHIYHCIIATH C IIOMOLIBIO CKaJISIpHOTO YMHOKCHHS JUTHHBI BEKTOPOB,
Yron Mexny Bekropamu. CKaIspHOE MPOU3BEICHHE BEKTOPOB. YOIl MEKLY HHMH, YCTAHABIMBATh  IIEPICHAMKYISPHOCTH
BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Omnepanuu HaJ BeKTOPaMH, 3aJaHHBIMHU B IPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepamum Hajx BeKTopamH. BexropHoe
YMHOXEHHE BeKTOPOB. CBOWCTBA BEKTOPHOTO YMHOKECHHSI.
118. | IlpsiMmoyroJnbHasi cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHAThI
BekTopa. Pasznoxkenune Bekropa mo Gasmcy. KoopanHaTHO-BEeKTOpPHBIH
METO/]I TIPH PEIICHUN TeOMETPUIECKHUX 3a/1ad.
2.4 | Tena BpaeHus 12/20 | Ypok
119. | IloHsATHSA: UWIMHIPUYECKAsT MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH MOHATHSIMHU: UIHHAPUYECKas
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  MOJydeHHs
YCEUEHHBIN KOHYC. WINHAPHUYECKON TIOBEPXHOCTH, IUIHH/pPA. 300paxkaTs HUIHHAP
U €T0 CEUEHHs MIOCKOCTHIO.
120. | Hownsarus: map, chepa, chepruieckas TOBEPXHOCTb. CB0OOIHO ONEpUPOBATH MOHATUAMIE: chepa U map, MEeHTP, PAIIyC,
quamerp cdepsl u  mapa. DopMmyrupoBaTh  ONpeaeneHHe
KacaTeJIbHO INIOCKOCTH K cdepe. Jloka3bIBaTh TEOPEMBI O CBOHCTBE
U TIpU3HaKe KacaTelbHOM MJIOCKOCTH. BwIBOmUTH (opmyny s
BBIYHCIICHUS TUIOLIAH Cephl uepe3 pasuyc cepsl.
121. | B3aumHoe pacnoioxkeHnue chepbl U IIOCKOCTH, KacaTebHasl INOCKOCTh | Mccine1oBaTh B3aUMHOE PACIIONIOKEHUE CPephl U TIOCKOCTH.

K cdepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BepTka
WIMHApPa U KoHyca. CuMMmerpus cdepsl u mapa.
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122.

O6bem. O6bpeM npusMbl. OCHOBHEIE CBOWMCTBa 00beMOB Tell. Teopema
00 o0beMe MPSIMOYTOJIbHOTO MapauleNieuIiela U CISACTBHS U3 Hee.
O6BeM NpsAMO¥ ¥ HAKJIIOHHOH MPH3MEI.

CsoboaHo 00BEM 00BEM

OpAMOYTOJIBHOI'O Mapauiejaenumneaa. (DOpMyJ'H/IpOBaTI) OCHOBHBIC

OIICPUPOBATH  IMOHATHUAMMU: TCIa,

cBoiictTBa  00BEMOB.  JlokaseiBaTe  Teopemy 00  00BEMeE

clencTBus K3 HeE.
JokaspIBaTh TeopeMy 00 00BEME HAKIIOHHOW MPU3MBI Ha IIpUMepe

Tpeyl"OJ'ILHOﬁ MPU3MBI U JId HpOPI?,BOJ'II:HOfI MIPU3MBIL.

npAMOYTOJIBHOT'O napajjeienumnena,

123. | lomobme B mpocTtpancTBe. OTHOmEHHE O00BEMOB, IUIOIIAACH
noBepxHocTe  monoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHS.

124. | TlocTpoeHne ceuyeHU MHOTOTPAHHUKOB U TeJl BPAIICHUS: Crpouts cedueHuws. PemaTp crepeoMerpudeckue 3aJadd Ha
CeveHUs LMIMHAPA (IIapajIebHO U NEPHEHIUKYIAPHO OCH), CEYEHUS | OKa3aTelbCTBO MATEMATHYECKHX OTHOINCHHH, HAXOXKICHHE
KOHyca (MapajulellbHOEe OCHOBAHUIO M MPOXOZSIIEe uepe3 BEpILUHY), TCOMCTPUYCCKUX BCIIMYHNH (i, YIJIOB, IUIOIIAJEH, 00BEMOB).
CCUCHUA mapa, METOAbI HOCTpOCHI/Iﬂ Ce‘IeHI/Iﬁl METOA CJIIEA0B, MCTOA HCHOJ’ILSOB&TL HpI/I peIHCHI/II/I CTepCOMeTpPI‘IeCKI/IX 3a7a4
BHyTpeHHCFO HpOCKTI/IpOBaHI/Iﬂ, METO HCpCHOC& ceKymeﬁ IIJIOCKOCTH. HJ'IaHI/IMeTpI/I‘-IeCKI/Ie q)aKTI)I U METOJBbI. HpOBOZ[I/ITI) JIOTUYECKHU

KOPPEKTHBIE  JIOKA3aTEJIbHBIE  PACCYXKICHUS IPU  PELICHUU

CTCPCOMCTPUYCCKUX 3aaa4.

HpaKTH‘{eCKOC 3aHATHE

125.

O6pem. O0BeM THpPaMHUTIHL.

JlokaspiBaTh TeopeMy: 00 00BEME mnmpaMuzabl, (OpPMYIHPOBAaTH
CleACTBHA W3 Hee: 00BbEM yceuCHHOW mHpamunsl. BwiBoguTh
(bopMyITy U BBIYHUCIICHHS 00BEMOB YCEUEHHOM MTUpaMUIbI

126.

O6beM. O0beM UIIHH]IPA U KOHYCA.

CBOOOIHO ONEpUpPOBATH MOHATHAMH: OOBEM Tejda, IUIOIAIb
noBepxHoCcTH. POPMYITHPOBATH OCHOBHBIE CBOMCTBA 00BEMOB.
JokaspBaTh TeopeMbl: 00 00BbEMe MUIIHHAPA; 00 00BEME KOHYycCA.

BriBoaNTb (OpMYIIBI JJIst BRIYKCICHHS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0BeM 1mapa ¥ mapoBOro CETMEHTA.

CB00OOIHO OMEepHUPOBATH MOHATHUAMU: IIIAPOBOM CEIMEHT, IIapPOBOIf
CIIOH, IIapOBOil CEKTOP, OCHOBAHUE U BBICOTA CErMEHTA, OCHOBaHHUE
W BBICOTA LIAPOBOrO CIOS. BBIBOAUTE (GOPMYIIBI T HaXOXKICHUS
00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOIO CEKTOPa, IUIOIIAIH
ctepsl. JlokazpiBaTh TeOpeMy 00 00BEME mapa.

128.

KomOuHammu Ten BpaleHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BricaHHAs B
IIMHJIP, OMFCaHHas oKoo IuuHapa. [lepecedenue cdepsl u mapa ¢
IOCKOCThI0. Kacanue mapa u cephl INIOCKOCTHIO.

Pemats nmpocTele 331241, B KOTOPBIX PUTYPUPYIOT KOMOMHAIMH Tell
BpAaIeHUS ¥ MHOTOTPaHHUKOB. VICTIONB30BaTh MU PELICHNH 3a/1a4,
CBS3aHHBIX CO CcQepoid W IMIapoM, IUTaHMMETpuiyeckue (aKThl U
METOZIBI.

44




129. | KomOuHammu Ten BpameHHs ¥ MHororpaHHukoB. [loHsTne | Pemars crepeomerpuueckue 3amaud, CBsA3aHHBIE C  TeJIaMU
MHOTOTPAaHHHKA, OIMCAHHOTO OKOJO chepbl, cepbl, BIMCAHHOW B | BPAIIECHHS, IOCTPOCHUEM CEUEHMI TEJ BPALLCHHUS, ¢ KOMOMHALMAMU
MHOT'OT'PaHHMK WJIM TEJIO BPAILCHUS. TEJ BpallICHUA 1 MHOTOTPAHHUKOB.
130. | IImomane MOBEPXHOCTH HWIMHApA, KOHyca, Iomans cdepsl n ee | CBOOOIHO OmepupoBaTh HOHITHUSMH: KOHHYECKas MOBEPXHOCTb,
JacTeH. KOHYC, YCeY€HHBIH KOHyc. M3y4yarh crmocoObl TOJNy4YeHUsS
KOHMYECKOH MOBEPXHOCTH, KOHyca. M300pakaTh KOHYC H €ro
CCUCHUS IUIOCKOCTBIO, NMPOXOJSMIEH depe3 0Ch, W IUIOCKOCTEHIO,
NepIEeHANKYJISIPHOI K OCH.
131. | [Inomanp MOBEPXHOCTH IMIIMHApA, KOHyca, IDIOMAns chepbl U ee
4yacTen.
132. | Pemrenue 3a1a4 Ha IUIOCKOCTH C MCIOJIb30BAHUEM CTEPEOMETPHUYECKUX
METO/IOB.
133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHHI: METOJ ClIeloB, MeTo | PemaTh cTepeoMeTpuuecKue 3ajaud, CBS3aHHbIE CO CcQepod u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIaH cephl U €€ yacTell, HocTpoeHueM
ceueHui cepsl U mapa.
134. | Pemenue 3a1a4 Ha IIIOCKOCTH € MCHOJIB30BaHUEM CTEPEOMETpHUecKHX | PermraTs crepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IIapOBOTO CEIMEHTa, IIAPOBOTO CEKTOPA, IUTONIAbI0 CEPHI.
2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpocrpadcTBa. OToOpaxkeHus. JIBwkeHus u paBeHCTBO | CBOGOIHO ONEPUPOBATH MOHATUSAMHU: OTOOPAKEHHE IPOCTPAHCTBA
¢uryp. OOwmme cBolictBa nBwkennid. IlpeoOpasoBanust mOKOOMS. | Ha ce6si, ABIKCHHE MPOCTPAHCTBA; LIEHTpallbHas, OceBas U
lpsmast u cdepa iinepa. 3epKaibHas CUMMETPHH, MAPAJUIETLHEI TIEPEHOC; PABEHCTBO M
nogobue ¢uryp. OnepupoBaTh HOHATHSAMHU: IpsMas U cdepa
Diinepa. BeIMoaHATH mpeoOpa3oBaHust MOA00HS.
136. | Buns! 1BwkeHnit: napanieabHbIH IEPEHOC, IEHTpallbHast CUMMETpHs, | JloKa3pIBaTh yTBEpXKJCHHS O TOM, YTO LEHTpalbHas, OceBas H
3epKaJlbHasi CAMMETPUS], TIOBOPOT BOKPYT MPSMOIL. 3epKajibHasi CHMMETPUH, NapajulelIbHbI EepeHoC  SIBISIOTCS
JIBIDKCHUSIMH.
IIpakTHYecKkoe 3aHsITHE
137. | IIpeobpa3zoBanus mogodus. [Ipsmast u cdepa Diinepa. Pematr reomerpuueckue 3anaddl ¢ UCIOJIb30BAHUEM JIBIKEHUH.
Hcnionb30BaTh NpH pEICHUN 3aad ABHKEHHS IPOCTPAHCTBA M MX
CBOMCTBA.
Pa3znen 3. BeposiTHOCTH M CTATUCTHKA
3.1 | DnemMeHTHI TEOpHH 10/4 | Ypok
BEPOATHOCTCH. 138. | I'pad, ces3ubBd rpad, mytu B rpade: mmkiasl u nend. Crenenb | IlpencTaBisTe 0OBEKTBI M CBS3M MEXIY HUMH C ITOMOIIBIO

(BanenTHOCTH) BepinHbL. ['padsl Ha utockocty. JlepeBbs.

rpada, HaXOIUTh ITyTH MEXIY BepuInHaMH rpada. Beiaensats B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITydaifHBIC COOBITHS B TEPMUHAX
JepeBa. Pemate 3agaun ¢ moMouipio rpados.

139. | DnemeHTapHble COOBITHA. BeposSTHOCTH CilydallHOro coOOBITHS. | BhImensTe ©  omuceBaTh  ciydaiiHble COOBITHS B
CiydaiiHple 3KCHEPUMEHTHI  (ONBITHI) W ClOydailHble COOBITHS. | CIy4aiHOM OTIBITE. DopMyaUpOBaTh yCII0BUS
DreMeHTapHble  COOBITHS  (MCXOMbI). BeposTHOCTL — ciydaiforo | INPOBEICHHS ClydaiHOro ombita. HaxoxuTs BeposTHOCTH
coObITusi. baM30ocTh 4acToThl U BEpOSITHOCTH coObIThi. CiyuaiiHbie cobbITHit B OIIBITax ¢ PaBHOBO3MOKHBIMHU
OIIBITHI C PABHOBO3MOYHBIMH 3JIEMEHTAPHBIMU COOBITHSMM. SJICMCHTAPHBIMU HCXOAAMU.

140. | Oneparmuu HaJ COOBITHSIMU: nepeceueHue, oOvenmHeHne, | Mcmons3oBath muarpaMMel Diffiepa n BepOabHOE ONHMCAHHE
MPOTHBONOIOXKHBIE  cOOBITHA. Jmarpammer  Dinepa. @opmyna | COOBITHI TpH BBHINOJHEHWH ONEpanuid HaJ COOBITHAMHU.
CJIOKEHUS BEPOSITHOCTEM. Pematp 3amauu, B TOM YHCIE C HCIIOIb30BAaHMEM JEpPEBa

CIly4alHOTO OMBITa, (OPMYJ CIOXKEHHS M YMHOXCHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTE. YMHOXEeHHE BeposiTHOcTeH. JlepeBo | Pemate 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIly4alHOTO SKCIEPHMEHTA. CIIy4alHOTO OIBITa M yYMHOXCHHUS BeposTHocTeil. Mcmomp3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI AJIS
MEPEUYUCIICHUA DBJICMCHTOB pPa3JIMYHBIX MHOKECTB, B TOM YHUCIIC
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHblii ciny4ailHblii oOmbBIT (MCIBITaHWE), ycrmex u  Heynada. | [lonb3oBatbes dopmynoid u TpeyroabHukoM Ilackanms st

HezaBucumble wucnbeitanus. Cepus HE3aBUCHMBIX HCHBITAaHMH 10
nepBoro ycmexa. IlepecraHoBku u (akropuan. Uuciao codeTaHH.
Tpeyronpauk [ackams. ®opmyna 6mHOMa HpfoTOHA.

oTpeZieTIeHUs Yicia coueTanuid. [IpuMensTs hopmymy OmHoMa
Hprorona 11 npeoOpasoBaHus BbIpakeHHH. Pa30ouBath
CJIOXHBIE DKCIIEPUMEHTHI Ha OT/ACIbHbIE UCHBITaHUA. PemaTh
3aJa4d Ha ITOUCK BEPOSATHOCTEH COOBITHH B CEPUH UCTIBITAHUI

JIO TIEPBOTO ycIieXa U B CEpHUsIX UCIBITAHNH bepHym.

IIpakTuyeckoe 3aHsATHE

143.

YMHOXeHHe BeposiTHOCTeH. JlepeBo cirydaifHOTo aKcrepumenTa.2

144,

Cepus He3aBUCHMBIX HCIbITaHUN bepHymm. CrydaitHerii BEIOOp W3
KOHEYHOH COBOKYITHOCTH.

Paz0uBath CIIOXKHBIE SKCIEPUMEHTHI Ha OTACIBHBIC HCIBITAHHS.
Pemrate 3amaum Ha TOWCK BEPOSTHOCTEH COOBITHI B CEpHHU
WCTIBITAHUH 10 MIEPBOTO yCIieXa U B CepPHAX UCTBITaHU bepHym,
a TaKKe B ONBITAX CO CIy4allHBIM BBEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIIOJIb30BaHUEM KOMOHWHATOPHBIX (DaKTOB U
dbopMys, B TOM UHCIE€ B XOJI¢ MPAKTHUYECKOH pabOThI C
MIPUMEHEHUEM CTaHIAPTHBIX (PYHKITHA.

3.2

JuckperHsle
CllydaiiHble
BEJTUYUHBI

16/10

Ypoxk
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145. | Cnyuaiinas BenuumHa. PacripeneneHue BeposTHocTel. [lmarpamma | OcBaWBaTh TIOHSTHSA: ClOydaiiHas BeJNIWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuy Haj CIyYalHBIMHU BEeIWYMHAMH. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
cilyJailHasi BETMYMHA.

146. | CoBMecTHOE paclpelesieHHe IBYX CIydaiiHbIX BeanyuH. HezaBrcumeble
CllydaliHble BEJTMYUHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomutes  mucnepcuto 1o
Marematndeckoe OXHAAHUE TIPOM3BEICHMS M JAWCIEPCHS CYMMEI | pactpeaeneHuto. M3ywarts cBoiictBa aucniepcui. [1o n3ydeHHBIM
HE3aBUCHMBIX CIIydalHBIX BenuuuH. Jlucmepcuss W cTaHZapTHOE | (opMynam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  pachpeneneHus. Jlucmepcus W | pacmpeneneHus], B TOM YHCIE B XO/€ NMPAKTUIECKOH paboThI
CTaHIAPTHOE OTKJIOHEHHE T€OMETPHUIECKOTO PACIIPEACICHHSL.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBath
Teopema bepuynnu. Beidopounsiil MeTon uccae0BaHuit. BeIGOpoUHbIe | BEIGOPOYHBIA METOM HCCIEJOBAaHUM, B TOM 4YHCIE B XOJE
XapaKTCPpUCTUKU. OI_[eHI/IBaHI/Ie BEPOATHOCTHU CcOOBITHS 11O BLI60pO'-IHI)IM HpaKTquCKOﬁ paGOTLI. OcBauBaTh IMOHATUS: reHepaJibHas
JAHHBIM. Hp01v3ep1<a MPOCTEHIKX THIOTE3 C MOMOUIBIO H3YYCHHBIX | cOBOKyIHOCTb, BBIOOPKA, BHIGOPOMHOE — CpedHEE N
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKH W Ha WX  OCHOBE  OLICHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMepHOE pacHpeneneHHe U €ro | penpumsa, HEeNpephIBHOE pacrnpenenenue, dyHKuHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0IUTh BEPOSITHOCTH COOBITHIA 110
JAaHHOHM (DYHKIMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSTHOCTH IIOKAa3aTEJbHOTO M HOPMAJIBHOTO | 3HAKOMUTBCS C IIOHATHSIMHU: IIOKa3aTeIbHOE paclpezeiieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BeHuMHBI, pAaclpeleNeHHbe IO IOKA3aTeIbHOMY 3aKOHY, IO
pacnpeneneHus. @DyHKIMS IUIOTHOCTM M CBONCTBA HOPMAJIbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHMBIX COOBITHH. 3anaum, | BeyiensTh 1O  ONMCAHUIO  CIy4alfHOTO  OIBITA  BEJMYHHBI,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIX BenuuuH. Koaddunment smHeiliHoH | OcBaMBaTh MHOHATHS: KOBapHanus, KO3(QGHUIMEHT KOppeIsuny,

koppessuu. CoBMeCTHbIC HAOMIONCHUS ABYX BEIMUYWH. BRIOOpOUHBII
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYUHHO-CIIEJICTBEHHOW CBsI3bl0. JIMHeWHass perpeccusi, MeETOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTh. OIICHMBATH XapakTep CBSA3H MEXKIy
CIydyallHBIMU BEJIMYMHAMH, HCXOAS U3 TMPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bate  auarpamMmsl
paccemBaHMs JUIS HM300paKEHHS COBMECTHOTO PacCEMBaHMS
JmaHHbIX. HaxomanTs Ko GHUIHEeHTH OCH AUarpaMMEbl, B TOM YHCIIE B
X0/le TIPaKTHYECKOW paboThl C TNPUMEHEHHEM CTaHJApTHBIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153. | [Ipumeps! pactpeeeHuii, B TOM YUCIIe TECOMETPUIECKOE U
OMHOMHAILHOE.
154. | MaTteMaTHYeCKOe OXHIAHUC CIYYaWHOW BEIUYMHBI (pPaCIpeCIICHNS).
IIpuMepbl MpUMEHEHUS MATEMAaTHYCCKOTO OXHIAHHS (CTpaxoBaHHE,
norepes). MaremMaTHyeckoe — OXHIAHHE OWHApHOW  Cciy4alHOU
BEJIMYMHBI. MaTeMaTHYeCKOe OKHIAHUE CYMMbI CIIy4alHBIX BEIUYHH.
Marematiuueckoe OKHIAHWE T'€OMETPUYECKOr0 W OHMHOMHAIBHOTO
pacnpeneseHui.
155. | 3amauwm, NpUBOJSAIIUE K MOKA3aTSILHOMY PACIPEICICHHIO. Pazbupath mnpuMephl 3a7ay, MPUBOAALIMX K IOKAa3aTEeIbHOMY
pacrpeieNieCHUI0 U K HOPMaITbHOMY PaCIpeICTICHHIO.
156. | 3amauu, NpUBOASALINE K HOPMAJIBHOMY PACTIPEICICHUIO. Pa3bupath npuMephl 3a1ad4, NOPUBOSIIMX K [OKA3aTeIbHOMY
pacrpeeieHo U K HOPMaIbHOMY PaCTIpeIeICHHUIO.
Koncynpramnus 2 157. | Koncynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1 | IloaroroBka K 3K3aMeHY
39 2 — Pabora ¢ KOHCHIEKTaMd, Yy4eOHOM W  CIELUAIbHON

9KOHOMHYECKOH JmTeparypoil (mo maparpadam, TriiaBam
Y9eOHBIX TOCOOUH, yKa3aHHBIM MPEoIaBaTeICM).

— TloxroroBka K MpakTHYECKHM 3aHATHSM C HCIIOJIb30BaHHEM
METOIMYECKUX PEKOMEHIAINI NTPENoaaBaTellsl, BHIIIOIHEHNE U
oopMmIICHHE TIPAKTHYECKUX PadoT.

— BrimosnHeHne foManIHUX 3a1aHUH 10 pas3aerty.

— IlpumepHas TemaTHKa JOMAIIHUX 33aHUH 110 pa3zeny:

Pemienne 3amay Ha HaxOXAEHHE IPOU3BOJIHBIX (QYHKIIMH
ucnonb3ys npasuia quddepenumponanus. Penienue 3anaq Ha
HaxOXJICHHE  TPOU3BOJIHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amau Ha HaXOXKAEHHE YIJIOBOro Kod(duImeHTa
KacartelbHOM K rpaduky ¢yHkumn. Pemenne 3amay Ha
COCTaBJIGHHE YpaBHEHHs KacaTelNbHOW K Trpaduky (yHKIUH.
Permenue 3a1au Ha HaX0XKJIEHUE TPOMEXYTKOB MOHOTOHHOCTH
(hyHKIHH.
Pemenne 3ajgad Ha HaxoXJIEHHE SKCTPEMYMOB ()YHKIIHIA.
Pemenne 3a1a4y Ha HAXOXXACHNE HAMOOJBIETO M HAMMEHBIIIETO
3HaueHni (yHKOuH. VccremoBaHwe (QYHKIMI HpH MTOMOIIN
MIPOM3BOTHON M TIOCTPOCHUE UX rpadukoB. Pemenne 3amay Ha
HaxXOXICHHWE  IepBOOOpa3HbIX  (yHKIWA.  Brrumcienne
HHTErpaioB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIaNeH
KPUBOJIMHEHHBIX TPANEeIHH.
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[Touck mHpOpPMAIIUU TIO TEME C UCTIOIH30BAHUEM PA3ITMIHBIX
TEXHOJIOTHH TTONCKA;

C6op, cucreMaTH3anys, M3y4eHrne 1 0pOpMIICHHE MaTepHaa;
Br160op (hopmbl pecTaBiIeHUs] MaTeprala: KOHCIEKT,
Joknaz, pedepar, razera, scce, Ipe3eHTanus, OykieT, IIakat,
cxema, Tabauua, caiit u T.4.

[IpomexxyTrouHas 4
aTTecTanus B popme

9K3aMeHa

Bceero: 369
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6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJMETA
MATEMATHKA

6.1 MaTrepuaJibHO-TeXHHYeCKOe o0ecrneyeHHe

B coorBerctBum ¢ TtpeboBanusmu PIOC COO k MarepuaabHO-TEXHHYECCKOMY
o0ecreyeHnI0 y4eOHOIro Ipolecca YriayOJIeHHBIH ypOBEHb Kypca MaTEeMaTUKH M3Yy4aeTcsl B
YCIOBHSX MPEAMETHOI0 KAOMHETa MaTEMATUKH.

[Tporpamma yuebnoro mpeamera OVYIIn.03 Matematuka peanusyercs B yriayOJlieHHOM
YPOBHE, B KOTOPO UMeeTCs BO3MOXKHOCTh 00€CIeuynTh CBOOOIHBIN 10cTyl B IHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCA.

O6opynoBanue yaeOHOTo KabUHeTa!
— Paboune mecta Ha 25 oOyyarommxcs
— ABTomaru3mpoBaHHOE pabodee MECTO IPEToaaBaTes;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMIeH3uoHHOE MPOrpaMMHOE 00eCIIeueHUE 00IIero Ha3HAYCHMS;
— BBIXoa B M100abHYIO CETh;
— MarnutHo-MapKepHas J0CKa;
— Crarudeckue, ITMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3/1aTOYHbIC MOCIIN;
— KommuiekT TeXHHuecKol TOKyMEHTalluu, B TOM YHCIIe MaclopTa Ha CpeIcTBa
00y4eHus, THCTPYKIUH 110 UX UCMOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
— KommuiekT yue6HO-MeTOANYECKOM TOKYyMEHTAlluu;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
— DIIEKTPOHHBIE METOIMYECKHE MOCOOMS TI0 MATEMATHKE;

6.2 Un¢opmanmoHHoe od0ecniedeHne peain3auuu NporpaMmbl

B 6ubanoteunsiit ¢GoHJ BXOAAT y4eOHUKH U3 (eAepaJbHOro MNEepedHs Y4eOHUKOB,
JIOITYIICHHBIX K UCTIOIB30BAHUIO TIPU PEaTH3al[ii UMEIOIINX TOCYIaPCTBEHHYIO aKKPEIUTAITUIO
00pa3oBaTeNbHBIX HPOrPaMM HayaJdbHOIO OOIIEro, OCHOBHOIO OOLIEro, CpeaHero ooIero
00pa3oBaHUsl OpPraHM3ALMUSMH, OCYIIECTBISIONIMMU OOpa30BaTEIbHYIO JIESTEIBHOCTh U
YCTaHOBJICHHS MPEACTHFHOTO CPOKa MCIONh30BAHMS MCKIIOUEHHBIX YYEOHUKOB, YTBEPKACHHOTO
npukazoMm Munnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlawb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHuey.
O0611e00pa3zoBaTeNIbHbIE PEAMETHI).

B oOpa3oBaTenbHOM IpoIecce MCIOIb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNIbHbIE PECYPChHI
u3 (enepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB, JOMYIIEHHBIX K
WCTIIONB30BAHUIO  TIPU  peallv3alliii  WMEIOIIMX  TOCYAapCTBEHHYIO  aKKpPEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0Opa3oBaHUs, YTBEPXKACHHOTO MpukazoM Munnpocsemenus Poccun 18.07.2024 N 499,
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHbIE HCTOYHUKH:
1. bammakoB M.M. Marematuka: y4eOHWK I CTYJAEHTOB YUYPEKICHUU CPEIHETO

npodeccuoHanbHOrOo  oOpazoBanus, 1-e w3manme: OOIECTBO ¢  OTpaHHUYEHHOU
OTBETCTBEHHOCTHI0O OOpazoBaTebHO-U3IATEIBCKHUN IEHTP «AKameMus», 2022r.
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bammvakoB M.U. Marematuka. 3amauHuk: ydeOHOe mocoOue I CTYIEHTOB CPEIHEro
npodeccuoHaibHOTO  oOpa3zoBanmsi. 1-¢  wm3manue: OOmECTBO ¢  OrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3oBaTeIbHO-M3/1aTEIbCKUN LIEHTP «AKanemusi», 2022r.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypPChl

BepositHocTh 1 ctatuctuka 10. B 0P B10 npeacrasneno 8 Mmoayseii Ha 34 akaieMUYECKUX
yaca. O0muii nepeueHs monyinei: IlpencraBieHue NaHHBIX M ONUcCATENbHAs CTaTUCTHKA,
CrydaiiHble OMBITHI M CIy4aliHbIe COOBITHS, OIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
ucxoaamu; Onepaiuu Haj COOBITUSIMU, CIIOKEHHE BEPOATHOCTEW; Y CIIOBHAS BEPOATHOCTD,
JIEPEBO CIIy4alHOTO OIbITa, (hOpMyJia MOJHON BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHIA,
OnemeHThl KoMOnHaTOpuKH; Cepuu MOCIeI0BaTeIbHBIX UCTIBITaHul; CyJaifHble BEIMYUHBI

u pacrpenencHus; O000IIeHNe U CHCTeMaTH3alus Kypca BEPOSTHOCTH M CTaTUCTUKU 10
kiacca. OO0 "CBEPOBPA30OBAHUE".

BepositHocTh 1 cratuctuka 11. B D0P B11 npeacrasneno 8§ moayinei Ha 34 akaieMUUECKUX
gaca. OOmmii mepedeHb MojyJei: MaremaTHdeckoe OXXKHIaHWUE CIy4alHOW BEIMYUHBL,
Jucnepcusi u cTaHAAPTHOE OTKJIOHEHHE CIYYalHOW BENIUYUHBI, 3aKOH OOJBIIUX YHUCE;
HemnpepsiBable cnyuaiinple BenuduHbl (pacupeneneHus). HopmanbHoe pacmpenencHue;
OO6o001menre W cucTemMatuszalus: MpeJCTaBlICHUE MaHHBIX M cTaTtucTuka; O6oOuieHue u
CUCTeMAaTH3aIMsI: MHOXECTBa, KOMOMHaTOopuKa, rpadpe; O000meHne u cUCTeMaTH3aIus:
coOBITUS U UX BeposTHOCTH; OO000IIeHHME M cHCTeMaTU3alus: ClIy4daillHble BEIMYUHBI U
pacnpenenenus. OOO "CBEPOBPA3OBAHUE".

51



