MyHMUMnNanbHOe aBTOHOMHOe 06uieobpa3oBaTenibHOe yupexxaeHue nnuen «CtyneHn»

«PACCMOTPEHO$ I ATy
Ha zaceaannu MO «y' lﬁﬂ*‘){\; /\l()) -f:,_,'

Pykogo; [Il/t, s MO ;llﬁk’l\‘m(p M AQY: 507 %
. s f!tmﬁ/ uum»
PZ 0O.B. Kopsakuna Fl \ 1
MpoTokon Ne s mﬁmn

Jlmmu
OT & 20 n RELY(5¢ 2022 V7 :
bfcza 2022 1, m m[

PABOYAA NPOrPAMMA
HanmeHoBaHuMe : MaTtemaTuKa ¥ Hayana maTemMmaTU4ecKoro aHanmsa (anre6pa)
Knacc: 8A
Yuutens: MapbirmHa Onbra BnagumunposHa
CpoK peannsaumm nporpammel, y4ebHbint roa: 2020-2021 yyebHbii ropg,

[Mporpammy coctasun: MapbirmHa O.B.

r. XabapoBsck

2020



PABOYASA ITIPOTPAMMA
10-11 kaacc

MaremaTHnka: ajaredpa ¥ Ha4yaJia MATEeMATHYECKOI0 AHAJIU3A
1. HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma npoduIbHOrO ypOBHS IO MaTeMaTHKe: ainredpe WHadaiaM MaTeMaTudeckoro anaims3a aias 10-11 kiaccoB cocraBieHa Ha
ocHoBaHMK DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPEAHEro oOmero oOpa3oBaHUsS, HAa OCHOBE CJIECAYIOIIMX METOAMYECKUX
MaTepHaJoB:

— Aurebpa m Hayana MaremaTudeckoro ananm3a. COopHuk paboumx mporpamm. 10—11 kmaccer: yueb. mocobue st yuuTened oOmeoOpa3oBar.
opraHu3zanuii: 6a3oBblil u yriryosa. yposau / coct. T. A. BypmuctpoBa. — M.: IIpocBemenue, 2016. — 128 c.

— IlpumepHbie mporpamMMmbl cpeiHero (MoJHOro) oduiero oOpa3zoBaHUs: MaTeMaTHKa: anreOpa M Havala MaTeMaTH4ecKoro anamusa, reomerpus: 10-11
kimaccel / E.A. Cenopa, C.B. Iluenunue, T.M. Mumenko u ap.; nmox obmi. pea. M.B. PepkakoBa. — M.: Benrana-I'pad, 2012. — 136 c. —
(CoBpemennoe oOpa3zoBaHue).

AKTyanbHoOCTh. [IpakTHdeckas 3HAUMMOCTh MIKOJIBHOTO Kypca anreOpbl M Hadall MaTeMaTHYeCKOTO aHaln3a O0yCIOBJIEHA TEM, UYTO €ro OOBEKTaMH
SBJISIIOTCS (PYH/IaMEHTAJIbHbIE CTPYKTYPBI U KOJIMYECTBEHHbIE OTHOLICHUS AEHCTBUTEIBHOIO MIpa. MaTeMaTuueckasi HoAroTOBKa He00XoAuMa JiIsl TOHUMAaHUS
IIPUHLIMIIOB YCTPOICTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHHUKHU, BOCHPUATHS HAYYHBIX U TEXHUYECKUX HNOHITUN M uaed. MaTemaTuka sBISETCS S3bIKOM
HayKd U TeXHUKH. C e€ MOMOILBIO MOJICIIUPYIOTCS U U3Y4YarOTCsl ABJICHUSI U IIPOLIECCHI, IPOUCXOSIIUE B IPUPOIE.

Kypc anrebpel m Hayam mMareMaTH4ecKOro aHajlu3a SIBISETCS OJHUM M3 OMOPHBIX KYpPCOB CTaplliel MIKOJbI: OH OOECIEeYMBACT M3Y4YEHHUE NPYTUX
JUCLUUIUIMH. B mepByro ouepeab 3TO OTHOCHUTCSK MpeIMeTaM eCTeCTBEHHO-HAy4HOro IMKJIA, B YaCTHOCTH K (u3uke. Pa3BUTHE JIOTMYECKOIO MBIIUICHHS
yyalmxcs Ipy U3y4eHUH anreOpbl U Haual MaTeMaTUYECKOro aHajln3a CloCOOCTBYET YCBOEHUIO MPEAMETOB I'yMaHUTapHOro nukia. [Ipaktnyeckue ymeHus u
HaBBIKM MaTEeMaTHYECKOr0 XapaKkTepa He0OX0MMBI ISl TPYAO0BOM U podecCHOHaIbHOM MOATOTOBKY IIKOJIBHUKOB.

Pa3BuTtHe y ywamumxcsi NpaBUIbHBIX MPEACTABICHUI O CYIMIHOCTH M IMPOUCXOXKACHUM MaTeMaTHMYeCKHUX aOCTPaKIMM, COOTHOLIEHUH PEAIbHOI0 U
U7CaIbHOI0, XapaKTepe OTPAXKEHUS MAaTEMAaTHUECKOM HayKOM SIBIIEHUH M MPOLECCOB PeaJIbHOr0 MUpa, MecTe aJIreOpbl U MaTEMAaTHUECKOT0 aHaIN3a B CHCTEME
HayK M POJIM MAaT€MaTU4YECKOr0 MOJEIUPOBAaHUS B HAYYHOM NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOI'O MHUPOBO33PEHUS YU alUXCs, a
Takxke (OpMUPOBAHUIO KAUECTB MBIIUICHUS, HEOOXOJUMBIX IS a/lalTallid B COBPEMEHHOM MH()OPMAIMOHHOM OOIIEeCTBE.

Tpebys oT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHILIEHTpAallUd BHUMAaHMsS, aKTUBHOCTH PAa3BUTOIO BOOOpa)K€HHs, MaTeMaTHKa pa3BUBAcT
HPABCTBEHHBIE UYEPTHl JUYHOCTU (HACTOWYMBOCTb, LEJICYCTPEMIEHHOCTb, TBOPYECKYIO AKTHBHOCTb, CAMOCTOSATENBHOCTb, OTBETCTBEHHOCTh, TPYIOJIHOOUE,
JUCHUIUIMHY M KPUTHYHOCTh MBILIUIEHHS) U YMEHHE apryMEHTHPOBAHHO OTCTAaWBaTh CBOW B3IJISAABI U YOEXKIEHHUS, a TakKe CIHOCOOHOCTh MPUHUMATH
CaMOCTOSITEJIbHBIE PEIICHHUS.

N3ydenue kypca anredpbl ¥ Hadajl MaTeMaTHYECKOr0 aHaJN3a CYIIECTBEHHO PACIIUPSIET KPYro30p y4alluxcs, 3HaKOMs UX ¢ UHIAYKIHUEH U JAeTyKIue,
000011IeHuEM M KOHKPETHU3aLMel, aHaIu30M M CHUHTE30M, Kiaccu(uKaluue U cucteMaru3aiueid, abcTparupoBanueM, aHaiorueid. AKTUBHOE HCIIOJIb30BaHKE
3aJla4 Ha BCeX dTanax yueOHOro rnpoiiecca pa3BuBaeT TBOPUECKHE CITIOCOOHOCTH HIKOJIbHUKOB.

[Ipu oOyuenuu anredbpe ¥ HayaaM MaTeMaTHYECKOTo aHAIN3a (POPMUPYIOTCS YMEHHS U HaBBIKM YMCTBEHHOI'O TPy/a — IJIAHUPOBAHUE CBOEH paboTHl,
MOMCK PAallMOHAJIBHBIX MyTel e€ BBINOJHEHUS, KpUTHUECKas OLEHKa pe3ylbTaToB. B mpoiecce oO0ydeHMs IIKOIBHUKHU JOJDKHBI Hay4HUThCS M3JIaratb CBOM
MBICJIH SICHO MUCUEPIIBIBAOLIE, JAKOHUYHO U EMKO, TPUOOPECTH HABBIKM YETKOTO, aKKYPATHOT'O M TPAMOTHOTO BBIIOJIHEHHUS] MaTeMaTHYEeCKUX3aH Ceil.



Baxwueiimeii 3agaueii mKOIBHOTO Kypca anreOpbl M Hadajl MaTeMaTHYECKOro aHAJIN3a SBJSIETCS PAa3BUTHE JIOTMYECKOTO MBIIIIeHUs ydyamuxcs. Camu
00BEKTHI MATEMaTUYECKMX YMO3aK/IFOUEHUHM U IPUHATHIE B MATEMAaTHUKE MIPABUJIa UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (JOPMHUPOBAHUIO YMEHUI 000CHOBBIBATh
U JIOKa3bIBaTh CYXJEHUS, NPUBOJAUTH YETKUE OIPEAEIEHUS, PA3BUBAIOT JIOTUYECKYIO MHTYMIMIO, KPATKO M HAIJISIIHO BCKPBIBAIOT MEXAHU3M JIOTMUECKUX
IIOCTPOCHUH U ydaT UX NMPUMEHEHUI0. TeM caMbIM KypcaiareOpbl M Hayajdl MaTeMaTHYECKOro aHajiu3a 3aHMMAET BeAyllee MeCTO B (pOPMHUPOBAHUHU HAYUHO-
TEOPETUYECKOIO MBIIIJIEHUS IIKOJIbHUKOB.

PackpbiBasi BHYTPEHHIOIO TapMOHHMIO MaTeMaTHKH, (OpMHUpYsS MOHMMAaHHE KpacoThl M H3SIIECTBA MATEMaTHYECKHX PacCyKICHHUH, CHOCOOCTBYs
BOCTIPHSATHIO MaTeMaTHYeCKUX (pOopM, MaTeMaTHKa TEM CaMbIM BHOCHT 3HAYUTEIbHBIN BKJIA/ B 3CTETHYECKOE BOCIUTaHUE ydamuxcs. E€ u3yyenue paBuBaer
BOOOpaXeHHUE IIKOJILHUKOB, CYLIECTBEHHO 000raIliaeT U pa3BUBAaET UX IPOCTPAHCTBEHHbIE NIPEICTABICHHS.

3agaum u cnenuduka Kypca.Matemaruueckoe 00pa3oBaHKEe UTPAET BAKHYIO POJIb M B MPAKTHUECKON, M B TyXOBHOM U3HU oOmiecTBa. [Ipaktnueckas
CTOpPOHA CBsi3aHAa C CO3JIaHHMEM M NPUMEHEHUEM HHCTPYMEHTApHsi, HEOOXOJMMOIO YEIOBEKY B €ro NMpOJYKTUBHOW AEATENBHOCTH, TyXOBHAs CTOPOHA — C
MHTEJUICKTYaJIbHBIM PAa3BUTHEM YellOBeKa, (HOPMUPOBAHHEM XapakTepa U 00IIel KyIbTyphl.

be3 KOHKpeTHBIX 3HaHMU MO anreOpe U HayajaM aHaJIW3a 3aTPYAHEHO MOHMMaHHE MPUHLUIIOB YCTPOHCTBA U MCIIOJIb30BaHUS COBPEMEHHOM TEXHUKHU,
BOCTIPUSAITHE W MHTEPIpPETAIHs pa3HOOOPa3HONW COIMAIBHON, SKOHOMUYECKOH, TOTUTHIECKON MH(pOpMaIuu, Manod(p(eKTHBHA TOBCEAHEBHAS MPAK THYECKas
nesTenbHOCTh. KaxkjoMy 4enoBeKy B CBOEH KM3HM HNPUXOAMTCS BBINOIHATH PAacd€Thl, YUTATh MH(OPMAIMIO, MPEACTABICHHYIO B BUJE TaOIMII, TUarpaMu,
rpaduKOB, MOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4allHBIX COOBITHI, COCTABIISATh HECIOKHBIE AJITOPUTMBI U JIP.

N3yueHne 1aHHOTO Kypca 3aBepiuaeT GOpMUPOBAHUE YEHHOCMHO-CMBICTIO6HIX YCIAHOBOK U OPUEHMAWUIl YIAIUXCsS B OTHOIICHUH MaTEeMAaTHYECKUX
3HaHUU W MpoOJeM MX HCIOJIb30BAaHUSA B paMKax cpenHero oodmiero odpaszoBanus. Kypc crnocoOcTByeT (popMHpOBaHMIO yMEHMSI BUAETh M IOHUMATh HUX
3HaYMMOCTb JIJIsl KaXJI0r0 4eJOBEKa HE3aBHCUMO OT €ro npodecCMOHaIbHOM AeATENIbHOCTH; YMEHUS pa3inyaTh (PaKThl M OLIEHKH, CPABHUBATh OLIEHOYHBIE
BBIBO/JIbI, BUJIETh X CBA3b C KPUTEPUSIMU OLICHOK U CBA3b KPUTEPUEB C OIPEIEIEHHON CUCTEMOI LIEHHOCTEM.

be3 6a30Boil MaTeMaTHUECKOM MOArOTOBKM HEBO3MOKHA [TOCTAHOBKA 00pa30BaHMUs COBPEMEHHOTO 4eJIOBEKa. B IIKojie MaTeMaTuka CIIy>)KUT OIOPHBIM
IPEeIMETOM ISl U3YYEHHUS CMEXKHBIX JUCHUIUIMH. PeanbHON HEOOXOIMMOCTBIO B HAlIM JHU CTAaHOBUTCS HEIPEPBIBHOE 00pa3oBaHME, 4YTO Tpedyer
MOJTHOLIEHHOH 0a30Boi 00111e00pa30BaTeNbHON NOJATOTOBKH, B TOM YHCIIE U IO anredpe U HayajlaM MaTeMaTHUYecKoro aHaju3a.

Jlis KU3HU B COBPEMEHHOM OOILECTBE BaXKHBIM SBIsieTCd (OPMHUPOBAHME MAaTEMAaTHYECKOTo CTWJS MbIIUieHUus. OOBEKThl MaTeMaTUYECKUX
YMO3aKJIIOUEHUH 1 MpaBuiia X KOHCTPYHUPOBAHUS BCKPBIBAIOT MEXAaHU3M JIOTHYECKUX TIOCTPOCHUH, BBIPA0AThIBAIOT YMEHUs (opMyTupoBaTh, 00OOCHOBHIBATh U
JIOKa3bIBaTh CYXKJEHUS, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE MBINUIEHHE. Anredpe M HadajgaMm aHajdu3a NPUHAUISKUT BeAyllas pojb B (GOPMUPOBAHUU
JITOPUTMUYECKOTO MBIIICHUS, BOCHUTAHUU YMEHHH JefcTBOBATh MO 33JJaHHOMY alroputMy. B Xxoze pemieHus 3agady OCHOBHOM y4eOHOM JeATeNbHOCTH Ha
YpOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIAIHAS CTOPOHBI MBIIIIJICHUSI.

OOyuenue anreOpe ¥ HayanaM aHain3a Ja€T BO3MOXKHOCTh PAa3BUBATh Y YUYAIIMXCSl TOYHYIO, JAKOHUYHYIO U HH(POPMATUBHYIO peyb, YMEHHE OTOMPATh
HauOosee MOAXOMAIINE SA3BIKOBbIE (B YaCTHOCTH, CHMBOJIMYECKHE, TpaUuecKHe) CpelAcTBa, T. €. CHOCOOCTBYET (OPMHUPOBAHUIO KOMMYHUKAMUGHOU
KyJibmypbl, B TOM YUCIIE — YMEHHIO SICHO, JIOTUYHO, TOYHO M MTOCJIEJOBATEIBHO U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BAaTh S3bIKOBBIE CPEACTBA, aJIEKBATHBIE
oOcyxmaemon mpobieme.

JanbHeiiiee pa3BuTHe NPHOOPETYT U HO3HABamenbHble Oelicmeusn. YJanyecs riy0xe O0CO3HAIOT OCHOBHBIE OCOOCHHOCTH MaTeMaTHUKU Kak (OpMBI
YeJI0BEYECKOIr0 MO3HAHUS, HAYYHOT'O METO/Ia MIO3HAHUS IPUPO/IbI, a TAKKE BO3MOXKHBIE C(hephl U TPaHUIIbl €€ TPUMEHEHUS.

MaremaTtnueckoe o0pa3oBaHHEe BHOCUT CBOM BKJIaJ B (hopMupoBaHHe OOIIeH KyIbTypbl yenoBeka. Heo0X0AMMBIMU KOMITOHEHTaMH OOIIEeH KyJIbTYpbl
SBIIAIOTCS 00lIlee 3HAKOMCTBO C METOJaMM MO3HAHUS JEHCTBUTENLHOCTH, NMPEACTABICHUE O METO/IaX MAaTEMAaTHKH, UX OTJIMYMSIX OT METOJOB €CTECTBEHHBIX U
I'YMaHHUTapHbBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHsS MaTEeMaTUKU Ul pelleHHs MPUKIATHBIX 3a4a4. M3yueHue MaTeMaTHKH CIOCOOCTBYET 3CTETHMYECKOMY
BOCIIUTAHMIO YEJIOBEKa, TOHUMAHHUIO KPACOTHI U U3AIIECTBA MaTEMAaTHUECKUX PACCYKIECHUMH.



MeTtoabl, (hopMbI pelieHUs MOCTABJEHHBIX 3a/1a4. B pe3ynbrate 1eneHanpaBieHHONH yueOHOM e TeNbHOCTH, OCYIIECTBISIEMOH B hopMax yuyeOHOTo
UCCIIEIOBaHMsI, Y4€OHOro IpOEeKTa, MOIYyYUT AajbHeWIlee pa3BUTUE CIOCOOHOCTh K UH@OPMAUUOHHO-NOUCKOBOU OeAmeNIbHOCHU: CaMOCTOSTEIbHOMY
0TOOpY MCTOYHMKOB MH(OPMAIIMM B COOTBETCTBHM C IMOCTABJICHHBIMU LEISIMU M 3aJadyaMu. YUalIuecs HaydaTcs CHCTEMaTH3HpOBAaTh MH(DOPMAIHIO IO
3aJJaHHbIM IIpU3HAKaM, KPUTHYECKH OLIEHUBaTb M HHTepIpeTupoBaTh HHpopManuio. IM3ydeHue kypca Oyzmer crnocoOctBoBaTh pasButuro HMKT-
KOMRemeHmHOCmu yY4aujuxc.

[Tonyuut nanpHeiiiee pa3BUTHE CHOCOOHOCTb K CAMOOp2AHU3QUUU U camopezyayuu. YUallyuecs NoiaydaT ONbIT YCIEIIHOM, LeJIeHanpaBIeHHON U
pe3yIbTaTUBHON yueOHO-TIpennpoeCCHOHATLHON AEATENbHOCTH; OCBOST HA MPAKTMYECKOM YPOBHE YMEHHE IUIAHHUPOBATH CBOIO JICATEILHOCTh U YIPABISAThH
€10 BO BPEMEHH; UCII0JIb30BATh PECYPCHBIE BOZMOXKHOCTH JUIsl JOCTHXKEHHUS LIe€JIeH; OCYLIECTBIATh BEIOOP KOHCTPYKTUBHBIX CTPAaTEruil B TPYAHBIX CUTYaLUsX;
CaMOCTOSITENIbHO PEaIN30BBIBATh, KOHTPOJIUPOBATh U OCYILECTBIISATh KOPPEKLUHUIO Y4eOHOH M TMO3HABATEIBHOW NEATENPHOCTH HAa OCHOBE IMPEIBAPHUTEIHHOTO
IUTAHUPOBAHMSI U 0OOPaTHOM CBSI3H, [10JIy4a€MOH OT I1eJjaroros.

CopnepxaTenbHOW OCHOBOHM M TJIaBHBIM CPEICTBOM (DOPMHUPOBAHMSA U PA3BUTHs BCEX YKA3aHHBIX CIOCOOHOCTEH CIIY)KUT IIeJICHAINpaBICHHBINH OTOOp
y4eOHOro marepuana, KOTOpbI BeAETCS HAa OCHOBE NPHUHLMUIIOB HAYYHOCHMU U HYHOAMEHMATLHOCHU, UCHMOPUIMA, OOCHYRHOCMU U HENpepblGHOCMU,
UeN0CIMHOCIU U CUCEMHOCH I MATEMAaTUUECKOr0 00pa30BaHus, €r0 C6A3U C MEXHUKOI, MEeXHO102Uell, HCUZHDBIO.

JIMUHOCTHBIE, METANIPE/IMETHBIE U IPEJAMETHBIE PE3YJIbTATbBI OCBOEHUSA INTPEJIMETA

W3ydeHne MaTeMaTHKHU B CTapIIel mIKoyie JaéT BO3MOKHOCTh JOCTH)KEHUS 00YyJaIOIMMUCS CIETYIOIINUX Pe3yIbTaToB.

Juunocmmuuie:

— c(hOpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUA HAyKH; KPUTHUYHOCTb MBIIIJICHUS, YMEHHE
pacrno3HaBaTh JOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHMSI, OTJINYATh TUIIOTE3Y OT (haKTa;

- TOTOBHOCTh U CITIOCOOHOCTh BECTH JIUAJIOT C APYTUMU JIFOJbMHU, JOCTHUTAaTh B HEM B3aMMOIIOHUMAHHMS, HAXOAUThH OOIIME eI U COTPYIHUYATH
JUTSL IX TOCTHOKECHUS;

— HaBBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, JETHMH MIIAJIIETO BO3PACTa, B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEA0BATENbCKOM, MPOEKTHOM U APYTUX BUJIAX JI€ATEIbHOCTH;

- TFOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHUCJIE CaMO0Opa30BaHUIO, HAa NMPOTSHKEHUU BCEW JKHM3HM; CO3HATENIbHOE OTHOIICHHE K
HENpPEephIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIEUTHON MPO(eCCHOHATBLHON U O0IIECTBEHHOM 1€ATEIbHOCTH;

- ACTETUUYECKOE OTHOIIEHUE K MUY, BKIIIOUasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;

- OCO3HAHHBIN BBIOOp OyaymIel mpodeccuu U BO3MOKHOCTEN peanu3aiii COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIEHHE K TIPO(hecCHOHATBHOM
NESTETFHOCTH KaK BO3MOKHOCTH Y4aCTHS B PEIICHUHU JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIICHAITMOHAIBHBIX TPOOJIEM.

Memanpeomemnmnuie:

- YMEHHE CaMOCTOSITENIbHO ONPENeNATh IeNu JEATeIbHOCTH M COCTaBIATh IUJIaHBl JIEATENbHOCTH; CaMOCTOSITENIBHO OCYHIECTBIIATD,
KOHTPOJMPOBATh U KOPPEKTUPOBATh AESITEIBbHOCTD; HCIOIb30BaTh BCE BO3MOXHBIE PECYPCHI JJIsl TOCTHXKEHUS MOCTABIIEHHBIX L€ M pealn3aluy IMJIaHOB
NesITeIbHOCTH;, BBIOMPATH YCIIEIIHBIE CTPATETUN B PA3IMUHBIX CUTYAIUIX;

- yMEHHE TPOIYKTUBHO OOIIATHCS M B3aWMOJIEHCTBOBATH B MPOIIECCE COBMECTHOW JESITEIBHOCTU, YYUTHIBATH TMO3UIMU JIPYTUX YYACTHUKOB
NesiTeNbHOCTH, 3¢ (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

— BIIQJICHUE HaBBIKAMHM TIO3HABATENbHOM, Yy4eOHO-MCCIEOBATETLCKON U TIPOEKTHOM MAESITeIbHOCTH, HAaBBIKAMU pa3pelieHus MpooieM;
CIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSTEIHFHOMY IMOMCKY METO/IOB PEIICHUS TPAKTHUECKUX 33/1a4, MPUMEHEHHUIO PA3IMYHBIX METOI0B TTO3HAHMS;



- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOW HH(pOPMAIIMOHHO-TIO3HABATENFHONU JEATEIBHOCTH, BKIJIIOYAash yMEHHE OPHEHTHUPOBATHCS B
Pa3NIUYHBIX UCTOYHUKAX UH(OPMAIMH, KPUTHUYECKU OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAITUIO, ITOJTy4aeMyIO U3 pa3IMUHbIX HCTOUYHHKOB;

- YMEHHE HCIOJb30BaTh CpeAcTBa HH(GOPMALMOHHBIX U KOMMYHHKAalMOHHBIX TexHosoruii (nanee — WKT) B pemieHun KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U OpraHU3allMOHHBIX 33/1a4 ¢ COOI0IeHUEM TpeOOBaHHUM S3PrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBoOBbIX
¥ 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH;

- BJIaJICHUE SI3bIKOBBIMU CPEACTBAMH — YMEHHUE SICHO, JJOTMYHO M TOYHO H3JIaraThb CBOI TOUKY 3PEHHUS, HCIIOIb30BaTh aJCKBAaTHBIC SI3bIKOBBIC
CpEeICTBa;

- BJIaJICHHE HAaBBIKAMH MO3HABATEIBHON pedrueKchy Kak OCO3HAHUS COBEPUIAEMBIX NEHCTBUN M MBICIUTENBHBIX IPOIECCOB, UX PE3YIbTATOB U
OCHOBaHUH, 'PaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MIO3HABATEIbHBIX 33124 U CPEACTB UX JOCTHKEHUS.

Ilpeomemmnuie:

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca MaTeMaTUKH Ha YIayOJIEHHOM YypOBHE OPHEHTHPOBAHBI MPEUMYIIECTBEHHO Ha TMOATOTOBKY K
nocleAyromemMy mpodeccnoHaIbHOMY O00pa30BaHUIO, PAa3BUTHEC HHIUBUAYAIBHBIX CIIOCOOHOCTEH, oOOydarommxcs myTéM Oojiee TiIyOOKOro, 4eM 3TO
npeaycMaTpuBaeTcsi 6a30BbIM KypCOM, OCBOCHHMSI OCHOB HayK, CHCTEMAaTHYECKHX 3HAaHWH M CIOCOOOB NEHCTBHI, MPUCYIIUX JAHHOMY YYeOHOMY INpEAMETY.
YrayOnéHHblii ypOBEHb W3YUEHHUS MATEMaTHKH BKIIIOYAET, KPOME IEPEUMCIICHHBIX HIDKE pPE3yJbTaTOB OCBOCHHS YIIyOJIEHHOTO Kypca, W Pe3y/IbTaToB
ocBOeHUs 6a30BOTr0O Kypca, JaHHbIE paHee:

- c(OPMHPOBAHHOCTH MPEACTABICHUNA 0 HEOOXOIMMOCTH JI0KA3aTEIIbCTB P 00OCHOBAaHMH MAaTEMATUYECKUX YTBEPXKACHUN U POJIM aKCHOMATUKU
B IIPOBEICHUH JICTYKTHBHBIX PACCYXKICHUM;

— c(hOpMHUPOBAHHOCTH MOHATHIHOIO ammapaTa M0 OCHOBHBIM pa3fieliaM Kypca MaTeMaTHUKH;, 3HAHUW OCHOBHBIX TeopeM, (GOpMyNl U YMEHUS HX
MIPUMEHSITh; YMEHHS I0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 33/1aY;

- c(OPMHPOBAHHOCTh YMEHUIH MOJETUPOBATh pealbHble CHTYallld, HCCIENOBATh IMOCTPOSHHBIE MOJENH, HHTEPIPETUPOBATH ITOITYYCHHBIN
pe3yibTar;

- c(OPMHUPOBAHHOCTH MPEACTABICHUH 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOI0 aHAJIM3a U UX CBOMCTBAX, BIAJIEeHUE YMEHUEM XapaKTepHU30BaTh
noBeJieHHe (QYHKIUH, UCIIOIb30BaHUE TIOTYYEHHBIX 3HAHUMN /711 ONMCAHUS M aHAJIN3a PealbHbIX 3aBUCMOCTEH;

- BJIQJICHHE YMEHHSMHU COCTABJICHUS BEPOSTHOCTHBIX MOJIEJIECH MO YCIOBHIO 33Ja4M W BBHIYHCICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHHA, B TOM
qHcye ¢ MpUMEHEeHneM (opMyll KOMOMHATOPHUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; HCCIIEIOBAHMUS CITyJailHBIX BEJTMYUH I10 UX PaCIIPEICIICHHIO.

Copep:xanue u 00beM Kypca.CoriacHo yueOHOMY IUIaHy JUIst 00pa3oBaTebHbIX yupexaeHui Poccuiickoit @enepannu Ha U3yyeHre MaTeMaTHKU Ha
CTYIIEHU CpeJHeTro (ITOJIHOTO) 001Iero oopa3oBaHus Ha MPOQILHOM YPOBHE OTBOIUTCS Ha anreOpy 272 4 u3 pacyera 4 4 B Heento B 10 kmacce n 4 4 B
Hezemo B 11 knacce.. s ocyiecTBiIeHHs 3TON NporpaMMbl BEIOpaH yueOHUK «Anredpa M Hadajga MaTeMaTH4ecKoro aHanusa. 10 kiacc:
yue0.1s10011e00pazoBar.opranu3anuiiy: 6a3oBelil u yrinyos.yposau / FO.M. Konsrun, M.B. Tkauésa, H.E. ®enoposa, M. [llaGynun. — M.: [Ipocsenienue,
2017. u «Anrebpa u Havyaja MaTemMaTudeckoro aHanusa. 11 knace: yue0.anso01meo0pa3oBat.opranu3anuii»: 6a3osslil u yriyon.yposuu / FO.M. Komnsrus,
M.B. Tkauéa, H.E. ®egoposa, M. [llabynun. — M.: [Ipocsemenne, 2017.

Pacnpenenenue yueOHbIX 4aCOB

HaumeHnoBaHme pa3aesia, TeMbl | KosanuyecTBo 4acoB ( Bcero) | N3 HuX KOHTPOJIbLHBIE PA0OTHI

10xaacc

Anrebpa 7-9 (moBTOpEHME) | 4 |




JlenuMocCTh gucen 12 1
MHorousieHbl. Aaredpanveckue ypaBHECHUS 17 1
CreneHs ¢ IeHCTBUTEIBHBIM ITOKA3aTeIEM 11 1
Crenennas QpyHKIHS 16 1
[loxazarenbHas QyHKITHS 11 1
Jlorapudmuueckas pyHkms 17 1
Tpuronomerpudeckne HOpMyITBI 24 1
TpuroHomeTpuieckre ypaBHEHHs 21 1
MTOroBo€e NOBTOpPEHUE 3
11 knace

Tpuronomerpudeckne QyHKITHH 19 1
[Ipon3BoaHast ¥ ee reOMETPUYECKUI CMBICIT 22 1
[TpuMeHeHne MPON3BOTHON K MCCIIEA0BAaHMIO (DYHKIUH 16 1
[lepBooOpa3Has U MHTETrpa 15 1
KombOunaroprka 13 1
DNeMEeHTHI TEOPUH BEPOSTHOCTEH 11 1
KommuiekcHsle uncna 14 1
Hrorosoe noBTopeHue 26 1

2. COAEP)KAHUE TEM YYEBHOI'O KYPCA MATEMATHUKU

CopepxaHue mporpaMMbl Mo anredpe M HadajaM MaTeMaTHYeCKOro aHajlu3a Ha YIriyOJeHHOM YpPOBHE NpPEJCTaBICHO B BHUJE TPEX MOIYJIEH:
«Anredpa»; «MaremaTH4eCcKuil aHaIn3y»; «BepoITHOCTh U CTATUCTHKA.

MOAYJIb 1. Anreopa.
B yueOHbIif Momynb «Anredpa» BKIHOYEHBI JBe TeMbl: «MHorounens» u «KommiekcHble uyncna». OCHOBHOE Ha3HAu€HUE 3THUX TEM CBA3aHO C
MOBBIIIEHUEM 001Ie MaTeMaTHUYECKOM MOATOTOBKH 00YUYaIOIIMXCsl, OCBOEHUEM MPOCTHIX U 3()(PEKTUBHBIX MPUEMOB pEIICHUS aNredpandeckux 3a/1ad.

Tema 1. MHOro4/1eHbI
Tema «MHOTOUIEHBI» B CTAPIIEH MIKOJIE 3aBEPIIAET COACPKATEITHHO-METOUYECKYIO TUHUIO OCHOBHOM IIKOJIBI «BBIpaxeHus u ux mpeoopa3zoBaHUsD.

3agauu MOIYJIst Cdhopmuposamv 'y 0OOyYarOMIMXCSI CUCTEMY 3HAHMK O CBOMCTBAX MHOTOWICHOB C IEIbIMH KOd(hHIIMEHTaMU: HaTu4Ine
paloHaIbHBIX KOPHEH, NEIMMOCTh MHOIOWIEHA HA MHOTOWIEH, Pa3JI0KUMOCTh MHOTOWJIEHA HA MHOXKUTEIH;

opeaHu306ams y4eOHYIO I€ATEIbHOCTh, HAIIPABJICHHYIO Ha 3aKPEIUIEHHE U Pa3BUTHE HABBIKOB TOXKJIECTBEHHBIX MMPEOOPa30BAHUM,
IIOJIyUEHHBIX B OCHOBHOM IIKOJE, Ha OCBOEHHE IPUEMOB HAXOXKJIEHHUS pPALMOHAIBHBIX KOPHEH MHOTOWIEHOB C LEIBIMU
K03 dUIIMEeHTaMH U TOYHOTO U MPUOIMHKEHHOTO PELIeHHS LIETbIX aNredpandeckux ypaBHEHUH;

cnpoekmuposams y4eOHbIe CUTYaAIlUH, HATJIAHO U YOeIUTEeNbHO sl 00y4YaromuXcsi AEMOHCTPUPYIOLIHE MOIb3y OT MPUMEHEHHS
NpUOOPETEHHBIX 3HAHUM M YMEHUHN JAJIs pelIeHusl 3a/1ad MPaKTUYEeCKOro Xapakrepa, 3aJad U3 APYyTrux pas/ielioB MaTeMaTUKH WU
CMEXHBIX YUeOHBIX ITPEIMETOB




Copepxanue MHorouseHs! 0T 01HOHN nepeMeHHoU. Yucio kopHel MHorouwieHa. KpaTHble KOpHU.

Jlenenne MHOTO4JIEHOB C OCTATKOM.

Teopema bezy. Cxema ['opHepa.

PanmonansHbie KOPHU MHOTOUYJIEHOB C LENbIMU KO3 duimeHTamMu. J[onoaHuTeIbHbIe TEOPEMBI O LENbIX U PALIMOHAIBHBIX KOPHSIX
MHOTOYJICHOB C TEJIBIMHU KO3 PUIreHTaMu.

Pasnoxenne MHOTOUsIeHA C 1eNbIMU KO PUIIMEHTaMU HA MHOXKHUTEIU MEHbILIEH CTEIICHH.

[TpruMeHeHne TeOpUr MHOTOWICHOB K PEHICHUIO alreOpanyecKnx ypaBHEHUH

Bunst  pesrenbHOCTH | DOpPMYITMPOBAHKE U IOKA3aTEILCTBO TEOPEMBI O PAIIHOHAIBHBIX KOPHIX MHOTOYJICHOB.

o0yJaromuxcs Onenka yrcna KOpHEH 1enoro anredpanyeckoro ypaBHeHus. Haxoxaenue KpaTHOCTH KOpHEH MHOTOYJICHA.

Jlenenure MHOTOYIEHa HA MHOTOWICH (YrOJIKOM WM TI0 cxeme ['opHepa), Hax0)KIeHHe YaCTHOTO U OCTaTKa.

Hcnonp30BaHue TEOPEMBI O ACTCHUHA MHOTOWIECHOB C OCTATKOM JUISI BBIICTICHHUS 1IEJION YacTH aluredpandeckoi qpoou.
[lpuMeHeHHE pa3IMYHBIX MPHEMOB PEIICHHUS IENbIX alreOpanvyeckux YpaBHEHHI:MIOAOOP MENbIX KOPHEH; OTIICIUICHHE
KOPHSI;Pa3JIOKCHNE Ha MHOKHUTENH (BKIIOYAsi METOJ HEOIpeaeIEHHBIX Kod()(PHUIIMEHTOB); MOHMKEHUE CTEICHH; TOJCTAHOBKA
(3aMeHa IepeMeHHO ).

HaxoaeHre 9iCIIOBBIX TIPOMEKYTKOB, COACPKAIINX KOPHU ANTreOpanvdecKux ypaBHCHUH.

[TpuMeHeHrne coYeTaHus TOUYHBIX M PUOJIMKEHHBIX METOJIOB JUIS PEIICHHSI BOIIPOCOB O YMCIIe KOPHEH ypaBHEHHs (Ha OTPE3Ke)

Pekomenodyeman memamuxa ucciedoeamenpckux (npoeKmuulx) paoom

1. bunom Herotona u ¢opmyna Teitnopa. Paznuunsie criocoOsl qoka3arenbcTBa OmHoMa HproToHa (KOMOMHATOpHOE, MHAYKTHBHOE, C MCIOJIH30BAHUEM
cxembl ['opHepa). Tpeyronpuuk Ilackans. Mcnons3oBanue cxemsl ['opHepa (pacmupenHas cxema ['opHepa) mis momyuenust popmynsl Teiinopa. Pemenue
3a/1a4 ¢ ucnoJjib3oBaHueM ouHoma Hrrotona u dhopmyssl Teimopa.

2. Bo3BpaTHbIe ypaBHEHHUA. Y paBHEHHUsI, CBOSAIINECS K KBaAPATHBIM M KYOMUECKUM C MOMOIIBI0 pa3HOOOPa3HBIX 3aMeH MepeMeHHbIX. [logcTaHoBKY TUTa
Y BO3BpaTHbIC ypaBHEHUs. Pemenue 3amay.

3. JlomomHUTENbHBIE TEOPEMBI O LIETBIX U PAIlMOHATBHBIX KOPHSIX MHOTOWICHOB C IENBIMU KOI(PPUIIMEHTaMU U UX MPUMEHEHHE K HaXOKICHHIO LEbIX U
paloOHaIbHBIX KOPHEH MHOTOWIEHOB C LIeTbIMU Kod(p dunneHTamu. J{okazaTenbcTBO HPPAalMOHAIbHOCTH HEKOTOPBIX YUCEIL.

4. ®opmynsl Bueta A MHOTOYJIEHOB POU3BOJIBHON CTENEHU. DIEMEHTAPHBIE CUMMETPHUECKHEe MHOTOWICHBI. CBA3b MEXy KOPHSAMHU MHOTOWIEHA U
ero ko3 dunmrenramu. [Ipumenenne popmyn Buera aist BbIUMCIEHNS 3HAUEHUH CUMMETPUYECKUX MHOTOUJIEHOB OT KOPHEH MHOTOUJIEHA.

5. Cummerpuueckue MHoOrouneHsl. Jlekcukorpaduyeckuit mopsaok. [locTpoeHre MHOTOUIEHA OT SJIEMEHTAPHBIX CUMMETPUYECKUX, UMEIOIIETO JaHHbIN
BbICIINH wiieH. OCHOBHAs TeOpeMa 0 CUMMETPUYECKUX MHOTouIeHaX. [IpuMeHeHnst OCHOBHOM TE€OpEMBI K alreOpandeckuM UnciaaMm.

6. ®akTopuzanusa. CpaBHEHUS MO TaHHOMY MOJIYIIIO (B KA4€CTBE MOAYJISI MOXKET OBITh B3STO JIHOO 1Ie7I0€ YUCIo, In00 MHOrowieH). CBoicTBa cpaBHEHUH.
Kraccel BbIYETOB (3J1IEMEHTOB MO 33JaHHOMY MOJYJI0) W uX cBoicTBa. IlocTpoeHne mosiell KOMIUIEKCHBIX YMCENT M KOHEYHBIX TMOJIeH C HMCIOIb30BaHUEM
KJIACCOB BBIYETOB.

Tema 2. KoMmiiekcHbIe YHCJIA

3amauu MOAYIIs Chopmuposamp y 00ydaromuxcsi IpeCTaBICHNE O KOMITJICKCHBIX YHCIaX U UX CBOMCTBAX;
opeanu3o6ams y4eOHYIO JESITEeIbHOCTb, HAIPABJIEHHYIO Ha OCBOCHHE Pa3IUYHBIX (POPM 3amUCH KOMIUIEKCHBIX YHCEJ, MPaBHI




NeCTBUI C KOMIUIEKCHBIMHU YHCIIaMHU, OCOOCHHOCTEH pelIeHus anredpandyeckux ypaBHEHHH B M0JI€ KOMIUIEKCHBIX YHCET;
cnpoekmuposams y4eOHbIE CUTYallUH, HAIJIAIHO U YOeIUTENbHO A 00y4aroIuXcsl AEMOHCTPUPYIOLIHE MOIb3y OT IPUMEHEHHUS
IPUOOPETEHHBIX 3HAHUM M YMEHUH JJIs pelIeHMs 3a/1a4 MPAKTUYECKOro XapakTepa, 3a/1ad U3 IpYyrux pas3ieiioB MaTeMaTHKU WIN
CMEKHBIX Y4eOHBIX ITPEIMETOB

Conepxanue

Copnepxxannie  MOTHBHPOBKA BBEJICHHUS KOMIUIEKCHBIX YHCEI, 0COOEHHOCTH MHOXKECTBA KOMIUIEKCHBIX YHCEIL.

JeiicTBuTenpHas 1 MHUMas 4YacTb, MOYJIb U @PTyMEHT KOMITJIEKCHOTO YHUCIIA.

KomnuiekcHas minockocts. I'eomeTpudeckas HHTEpIpeTalus KOMIUIEKCHBIX YUCEIL.

AnrebGpanyeckass U TpUrOHOMeTpUyeckass (popmbl 3aUCH KOMIUIEKCHBIX 4uceln. [lokazarenbHas (opma KOMIUIEKCHBIX YHCEN.
®opmyna Dinepa.

ApudmeTnueckue AEUCTBHUS HAJ KOMIUIEKCHBIMH YHCIaMH B pas3HbIX (opmax 3amucu. KOMIUIEKCHO cOmpsbKEHHBIE 4HMCIa.
CBoiicTBa KOMIIJIEKCHO COMPSKEHHBIX YHCET.

BosBenenue B HaTypanpHyI0 creneHb (popmyna MyaBpa), u3BliedeHHE KOPHS HATYpaIbHOU CTEIEHH.

[Tpumenenue komrieKCHbIX yrces. OCHOBHas Teopema anreOpsl (0e3 10Ka3aTenbCTBa)

Bugbl  gestenbHOCTH
00yJaromuxcst

[IpumeHeHue pazauuHbIX (OpPM 3amKMCH KOMIUIEKCHBIX YHCEN: anreOpanyeckod, TPUTOHOMETPHUYECKOW M IOKa3aTeIbHOM.
BrinonHenue aeiMcTBUN HaJl KOMIIJIEKCHBIMH YMCIIAMU: CIIO’KEHUE, BBIYMTAHUE, YMHOXKECHUE, JIEJICHNUE, BO3BEACHUE B HATYPAJIbHYIO
CTEIeHb, U3BJICUEHUE KOPHS HATYpaJIbHON CTENIEHH C BBIOOPOM MOAXOASIIEH (HOPMBI 3aIIMCH KOMIUIEKCHBIX YHCEll.

BoinonHenue mnepexona OT anreOpandyeckol 3alucH KOMIUIEKCHOTO 4YHCJa K TPUTOHOMETPUYECKOW M K I10Ka3aTelbHOW, OT
TPUTOHOMETPUUYECKON U IMOKa3aTeabHON (hopMbl — K anredpanueckoi. /loka3aTrenbcTBO CBOWCTB KOMIUIEKCHO CONPSIKEHHBIX
yncell. M300pakeHre KOMIIJIEKCHBIX YKCEN TOYKaMHM Ha KOMILJIEKCHOM IIockocTu. MHTepnperanus Ha KOMIUIEKCHOM IUIOCKOCTH
apu(pMeTHUeCKUX AEHCTBUI ¢ KOMIUIEKCHBIMU YUCIIAMH.

®opMyIupOBaHUE OCHOBHOM TeopeMbl anreOpsl. BeIBo mpocTeHnX cieACTBUM U3 OCHOBHOM TEOPEMBI AJIr€OpHI.

HaxoxJ1eHre MHOro4JIeHa HauMEHBIIEH CTENEHU, UMEIOLLEro 3alaHHble KOpHU. Haxox1eHne MHOro4jieHa HAaMMEHBIIEH CTEIEHH
C JEUCTBUTENBHBIMH KOX(PUIMEHTAMH, HMMEIOIIEro 3a/JaHHble KOpHU. HaxoxaeHwe kopHel KBaJpaTHBIX YpPaBHEHUH C
JNeHCcTBUTENBHBIMU KO3 duieHTaMu. Pa3nokeHne MHOTOWIEHOB C JACWCTBUTENbHBIMH KOX(PGUIMEHTAaMH Ha JIHMHEWHHBIE
MHO’KUTENIH U Ha HEPA3JI0’)KUMbIE MHOXKMTEIH C IEHCTBUTENbHBIMU KO3 puiineHTamMmu

Pekomenodyeman memamuxa uccied08amenbCckux (npoeKmuuvix) paoom
1. Anrebpanueckue uncna. [ToHsTHS anredpanyueckoro ¥ TPaHCLEHACHTHOIO YKced. MUHUMAaIbHBI MHOTOWIEH aJlre0pandeckoro yuciaa U ero CBOWCTBA.
Crenensp anredpandeckoro yucia. [lone anredpanyeckux yucen.
2. KoMIuiekcHble KOPHM W3 €AMHHUIBL. AnreOpandeckas U IeOMeTpHuecKas XapaKTEepUCTHKH KOpHeW u3 eauHuibl. IlepBooOpasHble kopHu. DyHKIMA

Diiniepa 1 €€ CBOWCTBA.

3. ®opmynst Kapnano. Kyouueckue kopuu u3 eaunuisl. Meron Kapnanopemenus kyoudeckoro ypaBHeHus1. Pemienue ypaBHeHuit crenenu 3 u 4.

4. KommuiekcHbple uyucina ¥ MHorouiaeHsl. OcHOBHas Teopema aireOpbl (0e3 nokaszarenbcTBa). [[enMMOCTh MHOTOYJIEHOB, OCHOBaHHas Ha HaJIUMYUU
KOMILIEKCHBIX KOopHel. [TocTpoenue paznuyHbIX (M130MOP(HBIX) MOJIeNel OISl KOMIUIEKCHBIX YUCe].

5. KommuiekcHble yncna u Tpuronomerpusi. Jloka3aTenbCTBO TPUTOHOMETPUYECKUX TOXKIECTB U HaX0X/I€HNE 3HAUEHUN TPUTOHOMETPUYECKUX BhIpAKEHUN
C UCIIOJTIb30BaHKuEM (GopMyIibl Diiepa.



6. Pacumpenus noseit. [Iprcoennnenre KOpHs K YMCIOBOMY MONI0. Teopema 0 CTpOSHHM MPOCTOro anredpandeckoro pacimupenus. [lonstue o Gamrne
paclIMpeHnil U CTENeHH paciupeHusi. Koneunsie mos.

MOAYJIb 2. MaTeMaTH4YeCKHii aHAJIU3.
YueOHbIi MOy b «MaTeMaTHYeCKUN aHAIN3) TPECTAaBICH TPEMsI OCHOBHBIMH TeMaMu: «DieMeHTapHble QyHKIUn», «[IponsBonHas» u «MHTErpam.
CopneprkaHue 3TOro MOAYJIs HaleJIeHO Ha IMOJyYeHHE LIKOJbHUKAMH KOHKPETHBIX 3HAHUN O (DYHKLMHU KaK Ba)KHEHIIEH MOJenu OonuCaHUs U UCCIIEIOBaHUS
pa3sHOOOpa3HBIX peabHBIX MPOIECCOB.

Tema 1. DneMeHnTapHbIe PYHKIMHT
Tema «OnemeHTapHble (YHKUHMN», MOCBSIIEHHAS HM3YYEHHUIO CTENEHHBIX, IIOKA3aTElbHbIX, JIOrapu(PMUYECKHMX U TPUTOHOMETPUYECKHUX (YHKLUH,
MIPOIOJDKAET JIMHUIO 3HAKOMCTBA YYAIUXCSl C OCHOBHBIMU 3JIEMEHTAPHBIMU (DYHKIIHSMHU.

3anauu MOAYIIs Chopmuposamsp 'y 00y4aOIUXCSA CHCTEMY 3HAHHHA O CTENEHHBIX, IMOKA3aTeIbHBIX, JOTaPU(PMHUECKUX W TPHUTOHOMETPHUECKUX
(GYHKIHMSIX U UX CBOMCTBAX;

opeanu306ams y4eOHYIO NESTeNbHOCTh, HANPABICHHYI0O Ha OCBOCHHE TOXKICCTBEHHBIX NPe0oOpa3OBaHUI M METOAOB PEIICHHS
CTETEHHBIX, MMOKA3aTeIbHBIX, JIOTAPU(PMUUIECKIX U TPUTOHOMETPUUECKUX YpaBHEHHI M HEPAaBEHCTB, a Takke Ha (OpPMUPOBaHUE
TEOMETPUUYECKHUX TMPEACTaBICHUHN, C TMOMOIIBI0O KOTOPBIX MOXKHO JaTh HArJIAJHbIE OOBSCHEHMSI CYIIHOCTH CTaHAAPTHBIX H
IBPUCTHYECKUX MPUEMOB PEIICHHUS] COOTBETCTBYIOIIMX MAaTEMAaTUUECKUX 3a/1a4;

cnpoekmuposams ydeOHbIC CUTYaIluH, HATJISTHO U YOeIUTEeNBbHO sl 00yJaromuXcsi AEMOHCTPUPYIOLIHE TTOIb3Y OT MPUMEHEHHS
NpUOOPETEHHBIX 3HAHUM W YMEHUH AJIS pellieHHsl 3a/1ad MPaKTUYECKOro XapakTepa, 3a1a4 U3 APYrux pas/ielioB MaTeMAaTUKH WU
CMEXHBIX YU€OHBIX MPEIMETOB

Conepxanue OcHoBHBIE cBOIicTBa (pyHKIMNA. OrpaHUYEHHOCTh, MOHOTOHHOCTh, YETHOCTh U HEYETHOCTD, MEPUONYHOCTD. TOUKH MakCUMyMa U
MUHUMYMa.

[TonsiTue o HenmpepbIBHOCTU (yHKIUU. [IpOMEXyTKH 3HAKOIIOCTOSIHCTBA HEMIPEPhIBHOM (DyHKIIMHU. MeTo1 MHTEpBAaJIOB.
Komnosumus ¢ynkumii. Ilonstue oOpatHoit ¢yHkiuu. IlpeoOpa3oBanus rpagukoB (QyHKUIMN: NapauleIbHBIH IEpeHoC,
pacTshKeHHe/C)kaTue BJIOJIb OCeH KOOpJIUHAT, OTpaXXeHHe OT Ocell KOOpJIMHAT, OT Hauyaja KOOpAWHAT, rpaduku (GYHKLIUH C
MonynsaMu. MHorouneH, rpadguk mHorouwiena. [Ipencrasinenne 06 nnrepnomsiauu. Kopens nenoit crenenu. CreneHs ¢ 1poOHBIM U
VPPaLMOHAIIbHBIM ITOKa3aTeNsIMU. JIeHCTBUSI CO CTENIEHSAMH.

MotuBupoBka BBeneHus gorapudmos. [lonstue norapudma. JleiictBus ¢ jorapudpmamu.

Yuco e.

[TpeoOpa3zoBanre BbIpaKEeHH, COEPIKALUX PaJAUKaIlbl, CTENEHH U Jorapu(Msl.

CrenenHast GyHKIHUS C LIEIBIM, IPOOHBIM U HPPALMOHATIBHBIM MTOKa3aTeNsIMH, €€ CBOICTBA U rpaduK.

[ToxazarenbHas u gorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Pemenue ypaBHeHU 1 HEpaBEHCTB, COJEPIKALINX CTEIIEHHYIO, IOrapu(MUUECKYIO U MOKa3aTeNbHYIO (QYHKIIUH.

Omnpenenenne TPUrOHOMETPUYECKUX PYHKIIUM.

CBoiicTBa TPUTOHOMETPUYECKUX (QYHKIUI: YETHOCT/HEUETHOCTD, IEPHUOAUNYHOCTD.

I'paduku TPUrOHOMETPUUYECKUX (PYHKITHIM.




CooTHOIIEHNSI MEXIYTPUTOHOMETPUYECKUMU (YHKIUSIMHU OJHOTO aprymenta. @opmynsl npuBeaeHus. GopMysbl CIOKEHUS,
KpatHoro yria. @opmyisl mpeoOpa3oBaHus CyMMBI B ipon3BeaeHue. @opmyna BCIOMOTaTeIbHOTO apryMeHTa.

[TpeoOpa3oBaHue BHIpAKEHUHN, COACPIKAIINX TPUTOHOMETPHUYECKIE (DYHKITHH.

ApkYHKIIUU U UX TpaduKH.

TpuroHoMmeTpuyeckue ypaBHEHHUs, HEPABEHCTBA M UX CUCTEMBbI

Bunsl  pesrenbHocTu | OnMcanue cBOMCTB (yHKUMH (MOHOTOHHOCTh, OIPAaHMYEHHOCTb, HAJIMYME TOYEK MAaKCHMyMa M MHMHHUMYMaA, 3HAuCHMs
o0yJaromuxcs MaKCUMYMOB U MHHUMYMOB, Y€THOCTb, HEUETHOCTD, IEPUOIUIHOCTD) 1O TpadukaM (HyHKIIHA.

[TpuBenenue npumepoB (QyHKIMH (3aJaHHBIX C MOMOINBIO (OPMYJbl WIM Tpaduka), 00JAAAOIUX JAHHBIMU CBOWCTBaAMH
(HampuMep, OTPaHMYCHHOCTHIO). AHAM3 TMOBEACHUS (YHKIMHA Ha pa3IUYHBIX YYacTKaxX OOJIACTH OIpENesIeHUs, CpaBHEHHE
ckopoctell Bo3pactanus (yObiBaHus) pyHKUUI. POpMyNIHpOBaHUE ONPEAEICHUN IepPEeUHCIEHHBIX CBOMCTB.

DopMyIMpoBaHHE U JI0KA3aTEILCTBO CBOMCTB KOPHEH, CTeneHel, JorapumMoB, TPUTOHOMETPUIECKUX (PYHKITHI.

[TpeoOpa3oBaHus UPPALMOHAIBHBIX, CTEICHHBIX, JJOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX BBIPAKEHUH.

Pemenune uppanyoHanbHbIX, TOKA3aTEIbHBIX, JJOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMM, HEPABEHCTB U UX CUCTEM.
Penienne TEKCTOBBIX 3a/1ay, pElICHUE NMPAKTUYECKUX PACUETHBIX 3a]a4 U3 OKPY)KAIOILIEr0 MUpa, BKIIOYas BOIPOCH! COLIMAIBHO-
HDKOHOMHYECKOTO XapaKTEPA, U U3 CMEKHBIX JUCIUIUIMH.

[TocTtpoenue rpaguKoB 31€MEHTAPHBIX (PYHKIHI, B TOM YHCIIE C OMOLIbIO rpadonocTpoutens (Ipyu HATMYKH), H3y4YeHHE CBOMCTB
JJIEMEHTApHBIX (QYHKIMHA TO HX TrpadukaM, BBIIBI)KEHHE THIIOTE3bl O KOJMYECTBE KOPHEW YypaBHEHUH, COJAEpIKaIInuX
3JIeMEHTapHble (PYHKIUH, IPOBEPKA IMIIOTE3BI.

[IpeoOpaszoBanus rpauKOB JIEMEHTAPHBIX (PYHKIUI: CABUTH BIIOJb KOOPAMHATHBIX OCEU, CXKATHE M PACTSHKCHUE, OTPaKEHHUE
OTHOCHTEJIBHO OCEH, MOCTPOEHHUE rpaUKOB C MOYJISIMH, TOCTpOeHHE rpaduka oOpaTHON HYHKIUU

Pekomenodyeman memamuxa uccied08amenvCckux (npoeKmuuix) paoom

1. KyOuueckue MHorowieHsl. MccienoBaHnne KyOMUecKOro MHOrowieHa Oe€3 HCIOJIb30BaHMS IPOM3BOJHOW M C TOMOIIBIO Mpou3BojHON. ['paduk
KyOndeckoro MHorouseHa. Haxoxxaenne oOpaTHON QyHKIUH.

2. I'padukn ¢pyHkumid, conepxkamux Moxynu. [loctpoenne rpadukoB yHkimii ¢ moxymsamu. [IpumeHeHue rpadMKOB K PEIICHHIO COOTBETCTBYIOIINX
yYpaBHEHM U HEPABEHCTB (B3aMEH METO/1a HHTEPBAJIOB).

3. YpaBHEHHSI ¥ HEPAaBEHCTBA C MOIYJSIMH W Tapamerpamu. [IoHSTHE O IJIOCKOM METOJIe MHTEPBAJIOB M €r0 NMPUMEHEHHE K PEIICHUI0 YpaBHEHUH U
HEPABEHCTB C MOAYJIIMM U ITapaMeTpaMH.

4. Kycouno-nuneitnsle pyHkuun. [Ipeacrapnenne KycoUHO-TMHEWHbBIX (QYHKINN B BUJE aHATTUTHUECKUX BbIpakeHUH ¢ MonynsaMu. [IpuMeHenne KycouHo-
JMHEWHBIX QYHKIUI NPH pellIeHUH 3a]jad C MOYJISIMHU.

5. Tpuronomerpuyeckue ypaBHeHUs. Pa3nuyuHblie TUIBI TPUTOHOMETPUUYECKUX YPABHEHUM U METOJIbI X PELICHHUS.

6. OOparHble TpuroHoMeTpuueckre GyHKIUU. OCHOBHBIE COOTHOIIEHUS MEXKIY apKycaMu. PelieHre ypaBHeHUH, COAEPIKAIIUX apKYCHI.

Tema 2. IIponsBognas
Tema ((HpOI/ISBO)IHaH» COACPKUT TPAAUIUOHHO TPYAHBIC BOIIPOCHI I HIKOJIBHHUKOB, OaXXC€ IJId TEX, KTO BI)I6paJ'I HN3YUCHUEC MAaTCMATHKH Ha
npo¢pmibHOM ypoBHE. [ToaToMy €€ n3nokeHue mpearnoiaraeT onopy Ha reOMeTpUYECKyl0 HarJIsJHOCTh U Ha €CTECTBEHHYIO MHTYHUIMIO yYalluxcs Oosee yem



Ha CTPOTHE OmpeneNieHus. TeM He MeHee 3HAaKOMCTBO C 3TUM MaTepHalioM AT ydyalluMcs IpeacTaBlieHHe 00 OOMIMX HIesX W METOAaX MaTeMaTHYeCKOU
HayKH.

3anayu MOAYIIs Cdopmuposams 'y oOydaroumxcs MpeACTaBICHUE O MPOU3BOJHOM Kak OCHOBHOM IOHATHM MaTEeMaTHMYECKOTO aHalu3a, O
[IEpBOHAYaJIbHBIX TEOpEMaX MaTEMaTUUECKOT0 aHAIN3a;

opeaHu306amsy y4eOHYIO 1€ATeIbHOCTh, HAIIPABIEHHYIO HA OCBOCHHE METO0B UCCIIEeIOBaHMS (YHKIMI C IOMOIIBIO TPOU3BOTHOM
U TIOCTPOCHMS WX TpaduKOB, Ha MPUMEHEHHE ammnapaTa MaTEeMaTHYeCKOro aHajlu3a B TEOMETpHH M (U3MKe, a TarKkKe JUis
JI0Ka3aTeNbCTBA psiia (PaKTOB, M3BECTHHIX 00YUYaIOIIUMCS U3 OCHOBHOM IIIKOJIBI;

cnpoekmuposams y4eOHbIe CUTYyaIluH, HATJISITHO M yOeIUTENbHO /s 00yUJaromuXxcsi AEMOHCTPUPYIOLIHE TOIb3y OT MPUMEHEHHS
NpUOOPETEHHBIX 3HAHUM M YMEHUH 7S pelieHusl 3a/1ad MPaKTUYeCKOro Xapakrepa, 3aad U3 APYrux pas/iejioB MaTeMAaTUKH WU
CMEXHBIX Y4eOHBIX MTPEIMETOB

Copepxanue [TonsTre npenena nocnenoBarensHocTH. CylllecTBOBAaHUE Mpeiesia MOHOTOHHOM OrpaHUYeHHOMN MOCIeI0BATEIbHOCTH.
Cymma OeCKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKOH mporpeccud. J[nwHA OKPY)KHOCTH U IUIOINAJh Kpyra Kak IIpeetbl
MocIe0BaTeIbHOCTEH.

[Tonsitue o npenene ¢pyHkuuu B Touke. CymecTBOBaHUE MPeieia MOHOTOHHON OrpaHMYEHHOM IOCIIE0BATEILHOCTH.

Teopemsl o ipenenax. [Toenenne GyHKIMN HA OECKOHEUHOCTH. ACUMITOTHL.

[Tpupamenue aprymenra, npupanicane Gpyaknuu. [lonsatue o npousBoaHOW QyHKIMK B Touke. ['eomeTpuueckuii U GU3NICCKUi
CMBICJI TIPOU3BOHOM.

[IpousBoaubie (GyHKIMA: y=x‘, Taea AEHCTBUTENBLHOE YHCIO; Y=ax,y=sinx, y=cosx,y=logx. TlpaBuna nuppepeHupoBaHus
CYMMBI, IPOU3BEICHUS U YACTHOTO.

Meton MaTeMaTUYECKON WHTYKIIUH.

[TpousBonHas Gpynkiuu y = f (g(x)). [IponszBoanas odpaTHON GyHKIUH.

Bropast npousBoiHas u €€ pU3NYECKUil CMBICII.

HccnenoBanue GyHKIMU C TTOMOIIBIO TPOU3BOAHOM.

JocraTtounsle ycnoBusi Bo3pacTtaHus (yOwiBaHus) ¢yHkuuu. HeoOxonumble yciioBUsS TO4YeK MakCHUMymMa M MHHHUMYyMA.
JloctaTouHbIE YCIOBUS MaKCUMyMa U MUHUMYMA.

[TpaBuiio Hax 0k A€HUS HAUOOJIBLIETO U HAUMEHBIIIETO 3HaUeHU N (QyHKIUH.

Vcnonb30BaHue NPOU3BOAHOM MU UCCIIeT0BAaHUM (DYHKIMMA, TOCTPOSHUN TPapHKOB.

Hcnonp3oBanne CBOWCTB (DYHKIMI MpU pEIICHWH 3aJad, B TOM 4Hcie (U3MYECKUX U TeOMETpUYecKux. PereHue 3amgad Ha
HKCTPEMYM, HanOOJIbIINE U HAMMEHBIIINE 3HAaUEeHUs

Bunet  nmearensHOCTH | OOBSCHEHHE W WILTIOCTPAIUS TMOHATHS Tpeiesa mociaeaoBareabHocTu. [IpuBenenre mpumMepoB MOCIe10BaTeIbHOCTEH, MEIOIIIIX
o0yJaromuxcs npejes U He UMEIOIIUX Ipejena.

Hcnonp30BaHne TEOPEMBI O TIPEAETIE MOHOTOHHON OTPaHMYEHHON MOCJIEI0BATEIbHOCTH.

Haxoxaenne cymMmmbl 6€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKON TPOTPECCUHU.

[TepeBoa O€CKOHEUHOM IEPHOTUIECKOMN APOOH B OOBIKHOBEHHYIO TPOOH.

BriBoa popmysbl ATMHBI OKPY>KHOCTH U TUIOIIAIM Kpyra. BeraucieHue npeaenoB Nocae10BaTeNbHOCTEH.

OObsiCHEHHE U WJUTIOCTpalusl MOHATHS npenena GyHKuuu B Touke. [IpuBeneHue npruMepoB QyHKIMI, HE UMEIOMIMX Ipenena B




HEKOTOPOHU TOUKE.
Brruncnenne npenenoB GyHKITUH.
Amnanus noseneHus Gynkuii. Haxoxxaenne acuMoTor.

Brruncnenue npupamieHust QyHKIIMHA B TOUKE.

Ay
COCTaBJ'IeHI/Ie 1 UCCJICAOBAHUC Pa3sHOCTHOT'O OTHOIHeHI/ISIA_ ,BBIBOJIbI O CTPEMJICHHUU PA3HOCTHOI'O OTHOHIeHI/ISIHpI/I Ax—>0.
X

Haxoxnenue npenena pa3HOCTHOIO OTHOILIEHUS.

Beruucnenue 3HaueHus Npou3BOIHON (QYHKIMHU B TOUKE (IO ONPEECIICHUIO).

Haxoxnenne yriooro ko3 duimenta kacateJbHOM K TpaduKy (yHKIHNU B TOUYKE ¢ 337aHHON abciuccoil. CocTaBieHue 3amnucu
yYpaBHEHMsI KacaTeJIbHON K rpa@uKy (GyHKIMH, 3aJaHHON B TOUKE.

HaxoxxieHrie MrHOBEHHOI CKOPOCTH N3MEHEHHS ()YHKIIHH.

Ananu3 noBefeHuss QyHKIMM HA pa3iMyHBIX ydacTKax oOJacTH ONpeAeseHUs, CpaBHEHUE CKOpocTeil Bo3pacTaHMs (yObIBaHUS)
¢ynkunu. HaxoxneHue mpou3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUH.

BeiBOnL M uCHONB30BaHME NPABWJI BBIUUCICHMS INPOU3BOAHON. HaxokneHue NpOM3BOAHBIX CyMMbl M IIPOM3BEIEHUS ABYX
(GyHKIMH, UX YaCTHOTO.

Haxosxnenue npou3BogHOM ciokHOU ¢yHkuuu.HaxoxaeHue npon3BojHON 0OpaTHON (QyHKIUH.

Jloka3zatenbetBo  opMybl U PEpeHIMPOBaHUs MPOU3BEACHUS 7(n>2) (YHKIUHA METOIOM MAaTeMaTH9YeCKOW WHIYKIIHH.
Haxosxnenue BTOpoii MpOU3BOJHON U YCKOPEHUS Mpoliecca, 3aJaHHOT0 (pOPMYIIOi.

HaxoxxneHrne mpoMexyTKOB BO3pacTaHus U yObIBaHHs (yHKIMHU. J[0Ka3aTenbCcTBO, YTO 3a/1aHHast GyHKIUS Bo3pacTaeT (yObIBaer)
Ha YKa3aHHOM IIPOMEXKYTKE.

Haxoxnenne ToOYkM MHUHUMyMa M MakcuMyMa ¢yHKuuu. HaxoxkneHue HamOOJBIIEr0 M HAaWMEHBIIETO 3HAYCHWH (YHKIHUU Ha
OTpE3KE.

Haxoxnenne nHanOonbpliero M HauMeHbIero 3HaueHUM ¢(yHkuuu. MccrnenoBanue (QyHKIUMU C HOMOUIbIO MPOU3BOJHOM H
noctpoeHue e€ rpaguka.

[TprMeHeHre TpOU3BOJHON PH PEIIEHNN TEKCTOBBIX, FTEOMETPUUECKUX, PU3NYECKUX U APYTUX 33434

Pekomenodyeman memamuxa uccied08amenbCcKux (npoeKmuuvix) paoom

1. Dnementsl Teopuu npezaenos. [loHaTHe npeaena YUCIOBON MOCIEAOBATENLHOCTH. ApupMeTHYECKHe CBOIMCTBA MpeesioB. AKCHOMa HEMPEPbIBHOCTH.
Tounast BepXHss rpaHb YHCIOBOTO MHOXKeCTBa. Teopembl Kantopa u Beitepmrpacca. Yucno Ditniepa (OCHOBaHHME HATYPAIbHBIX JIOTApU(PMOB).

2. Beimykibie pynkuun. [ToHsTHE BRIMTYKION (QYHKIIUU; JOCTATOYHOE YCIOBUE BBIMYKIOCTH. [IprMeHeHne BBIMYKIbIX (DYHKITUH A7l CPaBHEHUSI OCHOBHBIX
cpenHux (cpenHee apupMeTHIecKoe, CpeJHee FTeOMETPHUUECKOe, CpeIHEe TapMOHUYECKOe, CpeJHEe KBAJAPAaTUUHOE).

3. Cpennue BenMuuHBI. PasnuyHble crocoObl J10Ka3aTelbCTBA COOTHOLICHUM MEXIy CpPeIHUMH BeIU4MHaMH. VIcnoib3oBaHUE CPEIHUX BEITUYMH IpPU
pelIeHnu 3a1au.

4. HecranmapTHoe NMpUMEHEHUE MPOU3BOIHON. Perienue 3aqayu, B KOTOPBHIX MPUMEHEHUE MPOM3BOJHONW HOCHUT IBPUCTHYECKUH, a HE aJrOPUTMHUYECK MM
XapakTep.

5. 3ajaun Ha MAKCUMYM U MUHUMYM. Ajlredpanyeckue, TPUrOHOMETPUUYECKIE, TEOMETPHUECKUE U aHATUTHUECKHUE 3a/1a4l Ha IKCTPEMYM.

6. ®opmyna Teiinopa. [loHsTHEe 0 paznokeHHH QYHKIUU B psg Teinopa W mprMeHEHHE pPa3iIOKCHUN MPH BBIYUCICHUW MPHONMKEHHBIX 3HAYCHUN
AQHAIMTUYECKUX BBIPAKEHUH.



Tema 3. UnTerpan

Tema «MHTerpan» pacmupser npeacTaBieHus o0ydaromuxcs 00 oOmMX UAesX U MEeToax MareMaTHueckol Hayku. M3noxeHne yueOHOro marepuasna
npeanojaract omnopy Ha TCOMCTPUYCCKYHO HArJIAAHOCTL W Ha CCTCCTBCHHYIO MHTYUIUMIO YYalllUXCH. CTpOFI/Ie OIPCACIICHUA MW OO0KAa3aTCJIbCTBA HC
IIPEYCMOTPEHBI.

3agaun MOy Copmuposamsb y 00ydaronuxcst mpeacTaBlIeHHe 00 HHTErpajie Kak OCHOBHOM HOHSTHH MaTeMaTHYECKOTO aHAJIN3a;
opeanu306ame y4eOHYIO AEATEIbHOCTh, HANIPABICHHYI0 Ha O3HAKOMJICHME C METOJAaMU BBIYMCIIEHUS ILIOIAAed U 0O0BEMOB ¢
IIOMOIIBIO MHTETpaJla, Ha IPUMEHEHHE anlapaTa MaTeMaTHYECKOTO aHaJIN3a B TEOMETPHH U (PU3UKE, a TAKXKE JUIS JOKAa3aTeIbCTBA
psina ¢pakToB, U3BECTHHIX O0YYAIOIIUMCS U3 OCHOBHOM LIKOJIBL;

Cnpoekmuposams yuaeOHbIE CUTyalluy, HATJISAHO M YOSIUTEIBHO [Tl 00OYyUYaroIUXCsl JEMOHCTPUPYIOIINE MOJIb3Yy OT IPUMEHEHHUS
nproOPEeTEHHBIX 3HAHUM U YMEHUI JJIs1 peleHHs 3aad MPaKTHUECKOro XapakTepa, 3ajad U3 IPYruxX pas3/ieioB MaTeMaTHKH WIH
CMEXHBIX Y4€OHBIX NPEIMETOB

Conepxanue [Tnomane kpuBonuHelHOM Tpaneuuu. [lonsTrue 00 MHTErpaie Kak MIOMaal KPUBOJIMHEMHON Tpanenuu.
®opmyna Hetotona — JleitOnuna.

[TepBooOpaznas. Tabnuma nmepBooOpa3HbIx. [IpaBuia HaAXOKACHHS TIEPBOOOPA3HBIX.

[TpusioskeHus onpenesIEHHOro HHTErpala

Bunn JIeATEIIbHOCTH | Bhruncienue mionaan KpuBOJIMHEHHON TPAIICLIUH.

oOyuaromuxcst Haxoxnenue npuOamkEHHBIX 3HAYCHUH HHTETPAJIOB.

Brruncnenue monaay KpUBOJIMHEMHON Tpaneuuu ¢ IOMOIIBIO MHTETpaa.

HaxoxneHue mepBooOpa3HbIX dJIeMEHTapHbIX GYHKIHA, mepBoodpasubix: f(X) + g(x), kf(x) u f(kx+ b).
[IpumeneHue nHTErpasia K BBIBOY (POPMYIT IUIONIAICH ITOBEPXHOCTH H O0BEMOB KPYTJIBIX TEI

Pexomenayemasi TeMaTHKA HCCIEA0BATEbCKUX (MIPOEKTHBIX) padoT

1. TlonspHble KOOPAMHATHIL. J[TMHA OKPYXHOCTH U IUIOMIAAb Kpyra. Mcnonb3oBaHue noyisspHbIX KOOPAWHAT P HAXOXKJCHUHU JIIMH KPUBBIX (JUTMHA IyTH) U
romaei obmactei, orpaHUYEHHBIX KPUBBIMU (TUTOIIAAbL CEKTOpa). Pemenue 3amay.

2. O0béM Tena BpauieHus. Haxoxnenue 00bEMOB pa3IMUHbIX TeJ BpalleHus (LWIMHAP, KOHYC, 1ap).

3. Ilpu3Haku CXOAMMOCTH YHMCIOBBIX psfoB. CymMMma 9ieHOB OSCKOHEYHO YOBIBAIONIEH TreoMeTpHuecKoil mporpeccuu. [loHSATHE O YHCIOBOM psfe.
Pacxoanmocts rapmonuueckoro psza. [Ipusnak Jlanambepa u nnTerpaibHbliil npusHak. CpaBHEHHE YHCIIOBBIX PAIOB.

4. 3ameHa MepeMEeHHOM MpY BbIUMCICHUH UHTErpaoB. [IpuMeHeHne pa3nuyHbIX MOJCTAHOBOK MTPHU BHIYMCICHUN UHTETPAJIOB.

5. MHTerpupoBaHue 1o 4acTsM. BbluuciieHue pa3nuyHbIX HHTETPAJIOB yKa3aHHBIM METOJIOM.

6. HecoOcTBeHnple wuHTErpanbl. [loHSATHE O HECOOCTBEHHOM HWHTETpasie. BbIumciieHne HEecOOCTBEHHBIX WMHTErpasioB. HaxokaeHue Turomanen
HEOrpaHUYEHHBIX 00JacTei.

MOJYJIb 2. BepoTHOCTb M CTATHCTHKA
VY4eOHblii Moaynb «BeposSTHOCT, M CTAaTHUCTHKa» HampasieH Ha (opmupoBaHue y oOyyarommxcs (yHKIUOHAIBLHOW TI'PaMOTHOCTH — YMEHHUS
BOCIIPUHMMATh M KPUTHUECKU aHATM3UPOBATh MH(OPMAIIHIO, IPE/ICTABIEHHYIO B pa3IMYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX PealbHbIX
3aBUCUMOCTEMN.



3anauu MOAYyIs Copmuposams y 00yqaromuxcsi CUCTEMY 3HaHUH 00 OCHOBHBIX MaTEeMaTHUYECKUX MOJICNISAX TEOPUH BEPOSATHOCTEH;

opeanu306ams y4eOHYIO HEATeNbHOCTh, HAIPABICHHYIO Ha OCBOGHHE MAaTEMAaTHUECKHX METOAOB, IO3BOJISIOMINX H3MEPATh U
CpaBHUBATh BEPOATHOCTH PA3IMUHBIX COOBITH, IENIaTh BHIBOJIBI U TIPOTHO3HI;

Cnpoekmuposams yaeOHbIE CUTYalluH, HATJISAHO M YOIUTEIBHO U 00YHYaroIUXCsl JEeMOHCTPUPYIOIIHE 1013y OT IPUMEHEHUS
nproOPEeTEHHBIX 3HAHUM U YMEHUHN JJIs1 pelIeHHs 3a7ad MPaKTHUECKOro XapakTepa, 3ajad U3 JPYrux pas3/ieioB MaTeMaTHKH WIH
CMEXHBIX Y4€OHBIX NIPEIMETOB

Copepxanue Bri6opku, coueranus. bunomuansaeie koapunmentsl. bunom Herotona. Tpeyronpauk [lackans u ero cBoicTBa.

Onpenenenne u npumepsl ucnbiTanuid beprymun. dopMyiia 1 BEpOATHOCTU YHCIA YCIIEXOB B CEPUM MCHbITaHUM bepHysuin.
MaremaTnueckoe OKHJaHUE U JAUCIEPCUS YHMCIla YCIEXOB B McHbITaHUM bepHymiu. OCHOBHbBIE NTPUMEPHI CIIy4alHbBIX BEJIMYMH.
MatemaTnueckoe 0XXKMIaHue, TUCIIEPCHS CIIydYalHOW BEJTUYHHBI.

He3aBucumsble ciydalinble BETUYMHBI U COOBITHS.

[IpencraBiaeHne O 3aKkoHE OOJBLIMX YHCEN JUIsl IOCIENOBATEIbHOCTH HE3aBUCUMBIX HCIbITaHU. EcTrecTBeHHOHayuHBIE
IPUMEHEHUS 3aKOoHa OoibIMX uncen. OLeHKa BEpPOATHOCTHBIX XapaKTEPUCTHK (MATEMaTHYECKOro OKUIAHMs, TUCIEPCUH)
CIIy4alHBIX BEJIMYMH 10 CTATUCTUYECKUM JaHHBIM.

IIpencraBieHne 0 reOMETPUYECKON BEpOSTHOCTH. Pelienre npocTenmmx NpuKIagHbIX 3a/1a4 Ha FEOMETPUYECKUE BEPOSITHOCTH

Bunsl  pesrensHocTu | OnepupoBanue GopMyaamMu JUIsl YUcia yrnopsaodeHuid Hadopa u3N 371eMEeHTOB, YIOPSIOUEHHBIX M HEYNOPAJOYEHHBIX BHIOOPOK 71
00y4Jaromuxcs anemeHToB M3 N, umcna map couderanuit B MHOkecTtBe u3 2N smemenrtoB. [lokasarenbcTBo ¢opmynbl OmHOMa HproToHa H
OCHOBHBIX KOMOMHATOPHBIX COOTHOIIEHWH Ha OWHOMHanmbHbIE KO3 dunmenTsl. Vcmons3oBanue TpeyronpHuka [lackans mms
pereHus 3a1a4 0 ONHOMHUAIIBHBIX KO UITHEHTAX.

BrlunciieHrne BEpOSTHOCTH MOTydeHHUs K yCriexoB B McHbITaHUAX bepHymum ¢ (BooOlie roBopsi, HEpaBHBIMU) MapaMeTpamu p, ¢,
HAXOXXJCHHE MAaTEMaTHYeCKOT0 OXHJIAHUS W JUCIEPCUH YHciia ycrexoB. lIpuBeneHne mpuMepoB CIlydallHBIX BETUYMH (YHCIIa
YCIIEXOB B CEPUU HMCIIBITAHUI, YHUCIA TOMBITOK MPH yraJlbIBAHUU, pa3MEPOB BBIMIPHIIIA/ MPUOBUIN B 3aBUCUMOCTH OT CIIy4alHBIX
OOCTOSATENLCTB | T. 1.). HaxokJIeHne MaTeMaTHYecKOro OXKWIAHWS W JUCTIEPCHH CIy4ailHOW BEIWYHHBI B CIy4ae KOHEYHOTO
Yuciaa MCXOJO0B. YCTAaHOBJIIEHHWE HE3aBUCHUMOCTH CIy4YalHBIX BEJIMYUH. BbIIBM)KEHHE OOOCHOBAHHBIX MPENOIOKEHUH O
HE3aBUCHMOCTH CIIyYaifHBIX BEJTMYMH Ha OCHOBAHUH CTATHCTUYECKUX JTAHHBIX.

OOBsicHeHHE 3aKOHA OOJIBIIMX YHUCEIN JUIS MOCIe0BaTEIbHOCTH HE3aBUCUMBIX CITyYalHbIX BEJIMYUH; B YACTHOCTH, ITPEJICTABICHUE
0 TIOpSJKE THUIIMYHOTO OTKIJIOHEHHWS OT CPEIHEr0 3HA4YCHHs B 3aBHCHMOCTH OT 4YMCia WChbITaHwid. OmnucaHue MpocTeHImmx
€CTeCTBEHHOHAYYHbIX NPUIIOKEHUH 3aKOHA OOJIBIIMX YUCEeNl, B TOM YHCie 3aKOHOB MeHers.

Brranciienne BepOSITHOCTH TOTAJAaHUSI CIyJaHOH TOYKH (UTYpHI B HEKOTOPYIO €€ 4acThb NMPH PaBHOMEPHOM paclpe/leeHuH
BEPOSTHOCTEH. BhIuncienne BepOsSTHOCTH NOTY4YeHUsT GUTYpPBI/KOH(PUTYpAllMH C JaHHBIMU CBOMCTBAMHU MpHU CIy4ailHOM BbIOOpE
apaMeTpoB

Pekomendyeman memamuxa ucciedo8amensCKkux (npoexKmmuslx) paoom
1. IlepecTaHOBKH, COUYETaHUS U pa3MeIIeHUs C MOBTOpeHUssMU. OCHOBHBIE (opMyIbl. Perenrne KOMOMHATOPHBIX 33/1a4 KaK ¢ MPUMEHEHUEM yKa3aHHBIX
MOHSATUH, TaK U 0€3 X PUMECHEHUSI.
2. I'eomeTpudeckue BeposSTHOCTHU. Penienne 3a7a4 Ha HaX0KIEHUE T€OMETPUIECKIX BEPOSITHOCTEH.
3. IlpuHIHAIT BKITFOUSHUS U HCKITFOUEHUs. J|0Ka3aTeabCTBO MPHUHIIMIIA U PEIICHUE 3a/1a4 C €0 UCITOJIb30BAHHUEM.



4. TlpousBonsmue (GyHKUUM, NEHCTBHS Haa HUMHU. [loHsTHe (opMalbHOrO cTemneHHoro psaa. llpumeHeHne MPOM3BOAIMX (DYHKIMA K pEIIeHUI0
KOMOMHATOPHBIX 3a7]ad U TEOPETUKO-BEPOSITHOCTHBIX 3a/1a4.

5. CpenHue BenUUYMHBL, MOMEHTHI. [IOHATHS MaTeMaTHYecKOro OKMJAHUs, TUCIEpCHUU, MOMEHTOB nopsiaka 3 u 4. PemieHue 3agay Ha HaXO0XKJIECHUE
CPEIHUX BEJIUYHH.

6. HempepsiBHBIE pacnpeneneHus. lIpocreilme HempepbIBHBIE paclpeneieHuss (paBHOMEpPHOE, IOKa3aTeNbHOE, HOPMAbHOE) M HAXOXKACHUE HX
YHCIIOBBIX XapaKTEPUCTUK (MaTEMaTUYECKOIO OXKHUIAHU, JUCIIEPCUN).

3. TpeﬁoBaHnﬂ K YPOBHIO NIOATOTOBKH oﬁyqaloumxcn 1o HaHHOﬁ nporpamme.

[Iporpamma obGecrieuynBaeT JOCTHXKEHHUE CIEAYIONUINX PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHONM MPOTrpaMMbl OCHOBHOTO 0O0IIEro 00pa30BaHus:

JIMYHOCTHBIE:

1) copMHUpOBaHHOCTH OTBETCTBEHHOT'O OTHOLICHUS K YUYEHHIO, TOTOBHOCTD M CIIOCOOHOCTH 00YYarOIUXCA K CAMOPA3BUTHIO U CAMOOOPA30BaHHIO HA
OCHOBE MOTHBALIUU K 00YYEHHUIO U M0- 3HAHUIO, BEIOOPY AalibHEHIIero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpe Ipodeccuii 1 mpodecCHOHaTbHbBIX
IIPENIIOYTEHUH, OCO3HAHHOMY ITOCTPOSHHUIO MHANBUIyaJIbHOM 00pa30BaTeIbHON TPAEKTOPUU C YIETOM YCTOMUMBBIX [103HABATENbHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTH IIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTHUKHY;

3) copMHpOBaHHOCTH KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIEHUH U COTPYIHHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU M MJIaIIINMU, B
00pa3oBaTenbHOM, 0OIIECTBEHHO MOJIE3HO, yueOHO-HCCIe10BaTeIbCKON, TBOPUECKON U APYTUX BHUIAX JIEATEIbHOCTH;

4) yMeHue ACHO, TOYHO, TPAaMOTHO M3JIaraTb CBOU MBICJIH B YCT- HOM M MMCbMEHHOM peun, NOHUMATh CMBICI IIOCTaBICHHOM 3a7a4u, BICTPauBaTh
apryMeHTaluI0, IPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI;

5) mpejCTaBICHHE O MAaTEMAaTUYECKON HayKe Kak cepe 4eT0BEYECKON AesTeIbHOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJISI Pa3BUTHUS
LMBWINA3AUY;

6) KpUTUYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (akTa; 7) KpeaTUBHOCTh
MBIIJICHHS], UHUITUATHBA, HAXOTYMBOCTh, aKTUBHOCTD MPH PEIICHUU alredpandeckux 3a/1ay; 8) yMeHne KOHTPOJIUPOBATh MPOLIECC M Pe3yNbTaT yueOHOU
MaTeMaTHYeCKOH 1eATeIbHOCTH;

9) c1oCOGHOCTH K SMOLIMOHATIBHOMY BOCIIPHATHIO MaTEMAaTHUECKUX OOBEKTOB, 33/1a4, PELICHUH, pacCyKICHHH.

MeTanpeaMeTHbIe:

1) ymeHHe caMOCTOSATENBHO MJIAHUPOBATh aJIbTEPHATUBHBIC MYTH TIOCTUKEHUS 1ielieil, 0cO3HaHHO BhIOMpaTh Haubosee 3¢ppekTrBHbBIE CIOCOOBI
pelieHns yueOHbIX U [T03HABATENIbHbBIX 3a/1a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJIb MO Pe3yIbTaTy U MO CIOCO0y ASHCTBUS Ha ypOBHE MPOU3BOIBHOIO BHUMAHUS U BHOCUTh HEOOXOIUMbIE
KOPPEKTHUBBHI;

3) yMeHHe a/IeKBaTHO OLIEHWBATh MPaBIIIBHOCTh WU OIIMOOYHOCTD BHIMOJIHEHUS YUeOHOM 3a/1a4H, €€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHbIE
BO3MOXXHOCTH €€ pEeLICHHUS;

4) oco3HaHHOE BIIA/ICHUE JIOTHYECKUMU JICHCTBUAMU OIpEeNICHUs TOHATHUIH, 0000IIEHHSI, YCTAHOBJICHUS aHAJIOT U, KJIacCu(UKAIIUK Ha OCHOBE
CaMOCTOSITENILHOTO BBIOOpA OCHOBAaHUI U KPUTEPHUEB, YCTAHOBJICHHS POJIOBUIOBBIX CBSI3EH;

5) yMeHHe ycTaHaBIUBATh IPUUUHHO-CIICACTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKOE PACCYXKACHUE, YMO3AKIIOUeHNE (MHAYKTUBHOE, IeTYKTUBHOE U I10
aHAJIOTUH) U BBIBOBL;

6) yMeHHe cO3/1aBaTh, IPUMEHATh U IPe0Opa30BhIBATH 3HAKOBO- CUMBOJIMUYECKUE CPEICTBA, MOJEIIN U CXEMBbI JUIS PeIIeHUs y4eOHbIX U
M03HABATENIbHBIX 33]1a4;



7) yMeHHE OpraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTD C YUUTENEM U CBEPCTHUKAMM: OTPEACIATD LEJIH, pacipeaesicHIe
(GyHKIMA 1 poJIel YIaCTHUKOB, B3aMMOJICHCTBHE B OOIIHE CIIOCOOBI pabOThI; YMEHHE padoTaTh B TPYIINE: HAXOAUTH 00Iee PEeIIeHUEe U pa3pernaTh KOH(PIUKTHI
Ha OCHOBE COTJIAaCOBaHUS MO3UIUI 1 y4€Ta HHTEPECOB; CIylIaTh NapTHEPA; GOPMYITHPOBATh, APTYMEHTUPOBATh M OTCTAaUBaTh CBOE MHEHHE;

8) chopMupOBaHHOCTH YUE€OHOH U 00IIEI0/Ib30BATEIBCKON KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BaHUS MH()OPMALTMOHHO-KOMMYHUKAIIMOHHBIX
texHosnoruit (MKT-koMIeTeHTHOCTH);

9) nepBoHavaIbHBIE MPEACTABIECHUS 00 UICSIX U O METOJIaX MAaTEMAaTHKHU KaK 00 YHUBEPCAIbHOM fA3bIKE€ HAYKU M TEXHUKH, O CPEACTBE MOJEITUPOBAHUS
SIBJIEHUM U IPOLIECCOB;

10) ymeHue BUJIeTh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTyalluy B APYTUX AUCLUILIMHAX, B OKPY)KAIOLIEH KU3HH;

11) ymeHue HaXOUTh B Pa3TUYHBIX HCTOUHMKAX HHPOPMALIUIO, HEOOXOTUMYIO /ISl pEIICHUS] MaTeMaTUYeCKUX Mpo0IeM, 1 MPEICTaBIsATh €€ B
MOHATHON (hopMe; IPUHUMATh PELLICHUE B YCIOBUAX HEMOIHON U N30BITOYHOM, TOUHON M BEPOATHOCTHOM MH(pOpMauuy;

12) ymeHue noHuMaTh U UCII0JIb30BATh MaTEMaTUUECKUE CPECTBA HATJISITHOCTH (PUCYHKH, YEPTEKH, CXEMBI U Ap.) JUIsl WIUTFOCTPALlMU, UHTEPIPETALIH,
apryMeHTaluu;

13) ymeHue BbIABUTraTh TUIOTE3bI IPU PELLIEHUH YUeOHBIX 33/]a4 U TOHUMATh HE0OXOJUMOCTh UX ITPOBEPKH;

14) ymeHue NpuMeHATh UHIYKTUBHBIE U I€YKTUBHBIE CIIOCOOBI PacCyX/I€HUH, BUJIETh PA3JIMUHbIE CTPATETUH pEeILIeHUs 3a/1ay;

15) noHuMaHue CyIHOCTH aJrOPUTMUYECKUX MPEANNCAHUN U YMEHHUE JIEHCTBOBATh B COOTBETCTBUHU € IIPEIOKEHHBIM AJITOPUTMOM;

16) ymeHue caMoCTOSITEIbHO CTABUTH 1I€IH, BEIOUPATh M CO3/1aBaTh AJITOPUTMBI JJIS PEIIEHUs] Y4eOHBIX MaTEMAaTHUYECKUX ITPO0IIeM;

17) ymeHue mnaHupoBaTh U OCYILECTBIIATH JI€ATEIbHOCTh, HAIPABICHHYIO Ha PELICHHE 3a/1a4 UCCIIEI0BAaTEIbCKOIO XapaKTepa.

NpeAMeTHbIE:

1) ymenne paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBaHHE, U3BJICUCHHE HEOOX0AUMOM HHPOPMALINH ), TOYHO M TPAMOTHO BBIPAXKaTh CBOH
MBICJIM B YCTHOW U MUCBMEHHOH peyu, IPUMEHss MaTEMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3IMYHbIC SI3bIKM MAaTEMaTHKH (CIIOBECHBIH,
CHMBOJIMYECKHH, TpapruecKuii), 000CHOBBIBATH CYXKACHUS, IIPOBOAUTH KIACCUPHUKAIINIO, JOKA3bIBATh MATEMATUIECKHAE YTBEPIKIACHUS;

2) BnazieHne 6a30BbIM MOHATUHHBIM alapaToM: UMETh MIPECTABICHUE O YHCIIE, BJa/IeHHEe CUMBOJIBHBIM SI3bIKOM alreOphl, 3HAHUE FIEMEHTApHBIX
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN, (POPMUPOBAHNE IPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE U O Pa3IUYHbIX CIIOCO0ax UX
n3yueHusi, 00 0COOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOATHOCTHBIHM XapakTep;

3) yMeHue BBINOIHATH ajnredpanyeckre Npeodpa3oBaHus PallMOHAIBHBIX BBIPAKEHUM, IPUMEHSTh UX JJISl peIeHHs] Y4eOHbIX MaTeMAaTUYECKUX 3a/1a4 U
3aJ1a4u, BOSHUKAIOLIMX B CMEXHBIX YUEOHBIX MpeaAMeTax;

4) yMeHuUe MoIb30BaThCsl MAaTEMaTHUYECKUMH (POPMYJIaMH U CAMOCTOSITENIBHO COCTaBIATh (OPMYJIIbI 3aBUCUMOCTEN MEXKy BETUUMHAMU HA OCHOBE
0000I1I€HUS YACTHBIX CITy4aeB U HKCIIEPUMEHTA;

5) yMeHue pemaTh JUHEHHbIE U KBapaTHbIE YPAaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJIMMBIE K HUM YpaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSTh
rpaduyecKue MpeACTaBIeHUs sl pellieH s U UCCeI0BaHNs ypaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSATH MTOJIyY€HHbIE YMEHUS IS PELIeHUs 3a/1a4d U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, TPAKTHKU;

6) oBiajieHHE CUCTEMON (DYHKIIMOHABHBIX MOHATUH, PYHKINOHATIBHBIM S3bIKOM U CUMBOJIMKOH, YMEHHE CTPOUTH Ipadpuku GyHKIUN, OMUCHIBATH UX
CBOMCTBA, UCIIOJIB30BaTh QYHKIIMOHATIbHO-TpaduuecKkue NpeCTaBIeHus 1 OMMCAHUS U aHAJIM3a MaTEMaTHUECKUX 3aJ]ad U pealbHbIX 3aBUCUMOCTEN;

7) oBJaJieHHE OCHOBHBIMH CITIOCOOAMU MPEICTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX; YMEHHE PEeIIaTh 33a4l Ha HAXOXKAEHUE YaCTOTHI U
BEPOATHOCTH CIy4YailHBIX COOBITHH;

8) yMeHue NPUMEHATh U3yUEHHBIE OHITHS, PE3YJAbTAaThl U METO/BI IIPH PEILICHUH 3aa4 U3 Pa3IMUHBIX Pa3/IelIoB Kypca, B TOM UUCIIE 3314, HE
CBOJAIIUXCS K HETIOCPEICTBEHHOMY IMPUMe- HEHUIO U3BECTHBIX allTOPUTMOB.
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