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MartemaTuka: ajredpa 1 HayajIa MATEMATHYECKOI0 AHAJIM3A
1. IOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma npouIbHOTO YpOBHS [0 MaTeMaTHKe: aliredpe U HadaaaM MaTeMaTnyeckoro aHanu3sa uist 10-11 kiaccoB cocTaBiieHa HA OCHOBAaHUH
denepanabHOro rocyapcTBEHHOT0 00pa30BaTEIbHOTO CTaHIAPTa CPEAHEro 00IIero 00pa3oBaHsl, HA OCHOBE CIECIYIOUIMX METOAMYECKUX MATEPHAIOB!

— Anrebpa u Havanma maremarmdeckoro aHanusa. COopHuk paboumx mporpamm. 10—11 kmaccel: yueb. mocoOue miisg yduTenei oOmieoOpas3oBar.
opranu3zanuii: 6a3oBblii u yriyosa. yposau / coct. T. A. BypmuctpoBa. — M.: IIpocBemienue, 2016. — 128 c.

— IlpumepHBIe MPOrpaMMBI CpPeIHEro (IOJIHOTO) 00Iero oOpa3oBaHUs: MaTeMaTHKa: anreOpa M Havalla MaTeMaTHYecKoro anamusa, reomerpus: 10-11
kiaccol / E.A. Cenosa, C.B. [Tuenunues, T.M. Mutienko u ap.; noa oomr. pea. M.B. PepkakoBa. — M.: Benrana-I'pad, 2012. — 136 c. — (CoBpemeHHOE
oOpa3oBaHme).

AKTyajbHOCTh. [IpakTHueckas 3HAaUMMOCTD IIKOJIBHOTO Kypca anredOpbl M Hayajl MaTeMaTHYECKOIro aHajiu3a OOYCIIOBJIEHA TEM, YTO €ro o0bEKTaMU
SBJISIOTCS (PyH/IaMEHTAJIbHbIE CTPYKTYPBI U KOJIMYECTBEHHbIC OTHOLICHUS JEMCTBUTENILHOTO MUpa. MaremaTrrndeckas [oAroToBka Heo0XouMa 1J1s HOHUMaHUs
IIPUHLIMIIOB YCTPOICTBA U UCII0JIb30BAHKS COBPEMEHHON TEXHUKHU, BOCIPUATHS HAYUHBIX U TEXHUUECKUX NOHITUN U uaei. MaTremaTHKa sBJISIETCS 3bIKOM HayKu
1 TeXHUKH. C €€ OMOILBIO MOJEIINPYIOTCS U U3Y4arOTCs SIBJICHUS U IPOLECCHI, IPOMCXOASIIUE B IIPUPOJIE.

Kypc anrebpel m Hayam mMaTeMaTH4eCcKOro aHajd3a SIBJISETCS OJHUM M3 OMNOPHBIX KYpPCOB CTapIled IIKOJbI: OH OOECIEYMBACT M3YUEHHE JAPYTUX
JUCLUIUIMH. B mepByro ouepenp 3TO OTHOCHTCSA K IpEeIMETaM €CTeCTBEHHO-HAYYHOTO LUKJA, B YaCTHOCTH K (u3uke. Pa3BuTHE JTOTMYECKOTrO MBIIUICHUS
yyalmxcs Ipy U3y4eHUH anreOpbl U Hayal MaTeMaTUYeCKOro aHaJIn3a CIOoCOOCTBYET YCBOEHHUIO MPEAMETOB I'yMaHUTapHOro Hukia. [Ipaktnyeckue ymeHus u
HaBBIKM MaTEMaTHYECKOT0 XapaKkTepa He0OX0AMMBI IS TPYAO0BOM U MpodecCHOHATBHON MOATOTOBKHU IIKOJIbHUKOB.

Pa3BuTtHe y ywamuxcsi npaBUIbHBIX TNPEACTABIECHUI O CYIIHOCTH M IMPOUCXOXKICHUM MaTeMaTHMUeCKUX aOCTpaKIUil, COOTHOIIEHUU PEaTbHOI0 M
UCaTbHOI0, XapaKTepe OTPAXKEHUsI MaTEMaTUUECKOM HayKOW SIBICHUM M MPOLIECCOB PeaIbHOI0 MUpa, MECTE aJIreOphl U MaTEMAaTUYECKOTI0 aHallu3a B CUCTEME
HayK M POJIM MAaT€MaTU4YEeCKOro MOJEIUPOBAaHUS B HAYYHOM MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHMIO HAYYHOI'O MHUPOBO33PEHUS ydalIUXCs, a
Takxke (pOpMUPOBAHUIO KAUECTB MBIIUIEHHUS, HEOOXOUMBIX JJIS aJJallTallii B COBPEMEHHOM MH()OPMAIMOHHOM OOIIECTBE.

Tpebys OT ydamuxcsi yMCTBEHHBIX M BOJIEBBIX YCWJIMH, KOHIIEHTpallMM BHUMAaHMs, aKTUBHOCTH PA3BUTOrO BOOOpaKEHMs, MaTeMaTHUKa pa3BUBAET
HPaBCTBEHHBIE UYEPThl JUYHOCTU (HACTOWYMBOCTD, LEJIEYCTPEMIIEHHOCTb, TBOPUECKYIO AKTHBHOCTb, CaMOCTOSATEIBHOCTh, OTBETCTBEHHOCTb, TPYIOJIOOHE,
JUCHUIUIMHY M KPUTHYHOCTb MBILIUIEHHS) U YMEHHE apryMEHTUPOBAHHO OTCTAaWBaTh CBOW B3IVIAABl M YOEXKIEHHUS, a TaKKe CIOCOOHOCTh NPUHUMATh
CaMOCTOSITENIbHBIE PEIICHHUS.

N3ydenue kypca anredpbl ¥ Hayall MaTEMaTHUYECKOI0 aHaJIN3a CYIIECTBEHHO PACIIUPSET KPYro30p ydalluxcs, 3HaKOMs UX C MHAYKIUEH U JeAyKIHeHn,
000011IeHuEM M KOHKPETH3aLMeH, aHaIu30M M CHUHTE30M, Kiaccu(uKalue u cucteMaru3aiuei, abctparupoBanueM, aHajiorueid. AKTUBHOE HCIIOJIb30BaHKE
3aJja4 Ha BCEX dTanax y4eOHOro npouecca pa3BUBaeT TBOPUECKUE CIIOCOOHOCTH IIKOJIBHUKOB.

[Tpu oOyuenun anredpe U HayaaM MaTeMaTHYECKOTO aHAIN3a (POPMUPYIOTCS YMEHHS U HaBBIKM YMCTBEHHOTO TPY/a — IJIAHUPOBAHUE CBOEH pabOTHI,
MOKMCK PAallMOHAJIBHBIX MMyTel €€ BBIMOIHEHHs], KpUTHUECKasl OIIeHKa pe3ysbTaToB. B npouecce o0yueHus MKOIbHUKY JOKHBI HAYYUThCS U3JIaraTb CBOM MbICIIU
SICHO U MCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO, PUOOPECTH HABBIKK YETKOTO, aKKYPaTHOTO U T'PAaMOTHOT'O BBIITOJHEHHSI MAaTEMAaTHUYECKUX 3aIHCEeH.



Baxxneiimeln 3agaueil MIKOILHOTO Kypca ajireOpbl M HadaJl MaTeMaTHYECKOTO aHaIn3a SBILICTCS PAa3BUTHE JIOTMUECKOTO MBINUICHUS ydarmmxcs. Camu
00BEKTHI MATEMATUYECKIX YMO3AKITIOUEHUH U IPUHATHIE B MATEMaTHUKE MTPAaBUJIa UX KOHCTPYMPOBAHUS CIIOCOOCTBYIOT ()OPMHPOBAHUIO YMEHUI 0O0OCHOBBIBAThH
U JIOKa3bIBaTh CYXJICHHUA, MPUBOAUTH YETKUE OIpPEAETCHHS, Pa3BUBAIOT JOTMYECKYI0 MHTYHMIIMIO, KPATKO M HArJSJHO BCKPHIBAIOT MEXAHU3M JIOTHYECKHX
MOCTPOCHHI U y4yaT WX MpUMEHEHHuI0. TeM cambIM Kypc aireOpbl M Hayall MaTEeMaTHYECKOTO aHalIM3a 3aHMMAeT Beldyliee MeCTO B (hOpMUPOBAHUH HAYyYHO-
TEOPETUYECKOTO MBIIIJICHUS IIKOJIbHUKOB.

PackppiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHKH, (OPMUPYS NOHHMAHHE KpPAacOThl M M3AIIECTBA MATEMAaTHYECKUX PACCYXIEHHUH, CIOCOOCTBYs
BOCIPUATHIO MaTeMaTUYECKUX (OpM, MaTeMaTUKa TeM CaMbIM BHOCUT 3HAUUTENbHBIN BKJIAJl B 3CTETUYECKOE BOCIIMTAaHUE ydamuxcs. E€ u3yuenue pa3BuBaer
BOOOpa)KE€HUE IIKOJIbHUKOB, CYIIECTBEHHO 000TaIllaeT U pa3BUBAET UX IIPOCTPAHCTBEHHBIE IIPEICTABICHHUS.

3agauu u cnenuduka kypca. Matemarnueckoe 00pa3oBaHre UTPAET BaKHYIO POJIb U B MPAKTUYECKOI, U B TyXOBHOI >ku3HM oOiecTBa. [Ipaktuyeckas
CTOpOHA CBSI3aHA C CO3JIaHMEM M MPHUMEHEHHEM HHCTPYMEHTApHs, HEOOXOJUMOI0 YEJOBEKY B €ro NMPOIYKTUBHOHM JESTEIbHOCTH, JTYXOBHAs CTOPOHA — C
MHTEJUIEKTYaJIbHBIM Pa3BUTHEM YeNIOBEKa, POPMUPOBAHUEM XapaKTepa U oOIIeH KyIbTYyphl.

be3 koHKpeTHBIX 3HaHUU IO anredpe W HavajgaMm aHaju3a 3aTPyJHEHO MOHMMAHHWE MPUHILIUIIOB YCTPOWCTBA U MCIOJIb30BAaHUS COBPEMEHHON TEXHUKH,
BOCIPUATHE U MHTEPIpPETAlUsl Pa3HOOOPa3HOW COIUAIBHON, YKOHOMUYECKOM, MOIUTUYECKON MHpopMaI, ManodP¢deKTUBHA MOBCEAHEBHAS MPAaK TUUYECKas
JesITenbHOCTh. KakJJoMy 4eloBeKy B CBOEH KH3HU MPUXOJUTCS BBIIOIHATH PAacd€Thl, YUTATh WH(POPMAIHIO, TIPEJACTABICHHYIO B BHJE TAaOJIHII, TUarpaMm,
rpaduKoB, MOHUMATh BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITHII, COCTABIIATH HECIOKHbBIE AITOPUTMBI U JIP.

N3yyenue naHHoro Kypca 3aBepiuaeT GOpMHUPOBAHUE YEHHOCHIHO-CMBICTI08bIX YCIAHOB0K U OPUECHMAWUIl YIaluXCs B OTHOLIEHUH MaTeMaTHYECKUX
3HaHUU U MpoOJEeM HMX HCIOJIB30BaHUSA B paMKax cpenHero oodmiero obpaszoBanusi. Kypc crmocoOcTByeT (popMHpOBaHUIO yMEHHsI BUAECTh M MOHUMATh HX
3HAYUMOCTD JJISl KaKJIOTO YeJIOBEKa HE3aBUCUMO OT €ro NMpo(ecCHOHAIBbHON NEATEIbHOCTH; YMEHHUS pa3inyaTh (akThl U OLIEHKH, CPABHUBATh OLICHOYHbIE
BBIBOJIbI, BUJIETh UX CBSA3b C KPUTEPHUSIMH OIICHOK U CBSA3b KPUTEPUEB C ONPEIEIEHHON CUCTEMOI LIEHHOCTEH.

Bbe3 6a30Boit MaTeMaTHYECKO# MOJATOTOBKH HEBO3MOXKHA ITOCTAaHOBKA 00pa30BaHUsI COBPEMEHHOTO 4YelloBeKa. B IMIKoIe MareMaTHKa CIIY)KUT OMOPHBIM
IIPEIMETOM JUI U3YYSHHs CMEKHBIX TUCIMITIMH. PeanbHoi He0OXOJMMOCTBIO B HAIllM THU CTAHOBUTCS HENPEPHIBHOE 00pa30BaHMe, UTO TPeOYeT MOIHOLIEHHON
0a30B0i1 0011e00pa30BaTENHHON TOATOTOBKHM, B TOM YKCJIE U TI0 anreOpe U HavyajlaM MaTeMaTH4YeCKOTo aHaIH3a.

Jlnsg KU3HU B COBPEMEHHOM OOINECTBE BAKHBIM SIBIsieTCd (OPMUPOBAHHE MATEeMATHUYECKOTO CTUJS MbIIUIeHUs. OOBEKTh MaTeMaTHYECKHUX
YMO3aKIIYEHUN U MpaBUia UX KOHCTPYHPOBAHUS BCKPBIBAIOT MEXAHU3M JIOTHUECKHUX TOCTPOEHUH, BBIPAOATHIBAIOT YMEHUS (POPMYITUPOBATH, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXKJEHUS, TEM CaMbIM Pa3BHUBAIOT JIOTUYECKOE MBINUICHHE. Anredpe W HadajgaMm aHaidu3a MPUHAICKUT BeAyllas poib B (OPMUPOBAHUU
QITOPUTMHUYECKOTO MBIIIJICHNS, BOCIUTAHUM YMEHUH eHCTBOBATh MO 33JJaHHOMY aJlrOpUTMY. B Xoje perienus 3a1a4y OCHOBHOM y4yeOHOM AESITeNbHOCTH Ha
ypOKax MaTeMaTHKU — Pa3BUBAIOTCA TBOPUYECKAsl U IPUKIIATHAS CTOPOHBI MBIIIJICHHS.

OO6yyenue anredpe U HavajdaMm aHajnu3a Ja€T BO3MOKHOCTb Pa3BUBATh Y yYaIUXCsl TOUHYIO, JIAKOHUYHYIO U MH(OPMATUBHYIO pedb, YMEHUE OTOUpATh
Haun0oJiee NOXOASIIHE SI3bIKOBbIE (B YaCTHOCTH, CHMBOJIMUECKHUE, TpapUUECcKUe) CPEeICTBA, T. €. CHOCOOCTBYET (POPMUPOBAHUIO KOMMYHUKAMUGHOIU KY/IbHYPb,
B TOM YHCJI€ — YMEHHUIO SICHO, JIOTHYHO, TOYHO U [TOCJIEJOBATEIbHO U3J1araTh CBOIO TOUKY 3pEHUs, UCIIOJIb30BATh SI3bIKOBBIE CPEJICTBA, aIeKBATHBIE 00CYX1aeMOn
npobieme.

JanpHeiee pa3BUTHE MPUOOPETYT U HO3HABAmMENbHble Oelicmeus. YJalyecs TIIy0)Ke OCO3HAIOT OCHOBHBIE OCOOCHHOCTH MAaTeMaTHKH Kak (OPMBI
YeJI0BEYEeCKOTr0 MO3HAHUS, HAYYHOTO METOJIa MIO3HAHUS TIPUPOJIBI, a TAKXKE BO3MOXKHBIE C(hephl U TPAHUIIBI €€ MPUMEHEHUS.

MartemaTtnueckoe 00pa3oBaHHe BHOCUT CBOM BKJIaJ B pOpMHUpOBaHUE 00IIeH KyJIbTypbl yenoBeka. HeoOXoquMbIMu KOMIIOHEHTaMU OOIIEH KyJIbTypbl
SBIISIOTCS 00I1Iee 3HAKOMCTBO C METO/IaMH MO3HAHUS JAEHCTBUTEIBHOCTH, MPEJICTABIECHHE O METOJIaX MaTeMaTHKH, UX OTJIMYUAX OT METO/I0B €CTECTBEHHBIX U
IYMaHUTapHbBIX HayK, 00 OCOOEHHOCTSIX NMPUMEHEHMs] MaTEeMAaTUKH JJIsl pellleHusl MPUKIaJHbIX 33/1a4. M3yueHne MaTeMaTHKU CIIOCOOCTBYET 3CTETHUECKOMY
BOCIIUTAHUIO YEJIOBEKA, TOHMMAHUIO KPACOThI U U3AIECTBA MATEMATUUECKUX PACCYKICHUM.



MeTtoapbl, (popMBbI penieHusi MOCTABJAEHHBIX 3a/1a4. B pe3ynbpTaTe 1ieaeHanpaBiIeHHON yueOHOM AeSITEIIbHOCTH, OCYIIECTBIIEMON B (hopMax ydeOHOTO
UCCIIEIOBaHMsI, y4eOHOTO MTPOEKTA, MOTYYHT AajbHEHIee pa3BUTHE CIIOCOOHOCTh K UHPOPMAUUOHHO-NOUCKOBOU 0eAMEeNbHOCHU, CAMOCTOSTEIFHOMY 0TOODPY
HMCTOYHUKOB MH(OpPMAIMK B COOTBETCTBUHU C MOCTABICHHBIMU IEJIAMU U 33/ladyaMH. Y4allluecss Haydarcs CHUCTeMaTH3HpOBaTh MH(OpPMALMIO MO 3a/laHHBIM
IpU3HAKaM, KPUTUYECKH OIICHMBATh M HMHTEPIpeTHpoBaTh HH(popmanuio. M3ydenuwe kypca Oyzaer cnocoOctBoBaTh pa3Butuio MKT-komnemenmmuocmu
yuauwguxcs.

[MonyuuT nanpHeiIee pa3BUTHE CIIOCOOHOCTb K CAMOOP2AHU3AUUU U CaAMOpeyAayuu. YJaniuecs MojaydyaT ONbIT YCHEIIHOW, 1IeJIeHapaBIeHHON U
PE3yNbTaTUBHOM yueOHO-TIpeANpOPEecCUOHANBHOM 1eATEIbHOCTH; OCBOSIT Ha MPAKTUYECKOM YPOBHE YMEHHE IJIAHUPOBAThH CBOIO JIEATEIBHOCTh U YIIPABIISATH €10
BO BPEMEHH; HCIIOJIb30BaTh PECYpPCHBIE BO3MOXKHOCTH JUIS JOCTHIKCHHUS IIEJIeH; OCYIIECTBISATh BBHIOOP KOHCTPYKTHBHBIX CTPATETHi B TPYAHBIX CHTYallUsX;
CaMOCTOSITENIFHO PEaln30BbIBaTh, KOHTPOIUPOBATh U OCYILECTBISATh KOPPEKIMIO Y4eOHOM M MO3HABATEIbHOU AEATEIbHOCTH Ha OCHOBE MPEIBAPUTEIBHOIO
TUTAHUPOBAHUS ¥ OOPATHOM CBSI3H, IMOJYy9aeMOH OT Te/IaroroB.

CopepxaTenpHOM OCHOBOM M TJIaBHBIM CPEICTBOM (DOPMHPOBAHHUS M Pa3BUTHS BCEX YKa3aHHBIX CIIOCOOHOCTEH CIYKUT IeJIEHAIIPaBJICHHBIN O0TOOD
y4eOHOTO Marepuaja, KOTOPBI BENETCS HAa OCHOBE NPUHIMIIOB HAYYHOCHU U (YYHOAMEHMATbHOCMU, UCMOPU3MA, OOCHYRHOCIMU U HENpepbleHOCHIU,
UeN0CMHOCIU U CUCHIEMHOCHU MATEMAaTHIECKOTO0 00pa30BaHus, €r0 C8A3U C MEXHUKOIL, MEeXHO102Uell, HCUZHBIO.

JIMUHOCTHBIE, METANIPE/IMETHBIE U IPEAMETHBIE PE3YJIbTATbBI OCBOEHUSA ITPE/IMETA

N3yuenue MaTeMaTUKy B CTApIICH MIKOJE JAaET BO3MOKHOCTD IOCTHKEHHS O0OYUAIOIIMMUCS CIEAYIOMIUX PE3YIbTATOB.

Juunocmmnule:

— c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKd; KPUTHUYHOCTb MBIILICHUS, YMEHUE
pacro3HaBaTh JOTHICCKH HEKOPPEKTHBIC BBHICKA3bIBAHMSI, OTJINYATh TUTIOTE3Y OT (DaKTa;

— TOTOBHOCTB U CITIOCOOHOCTH BECTH JAUAJIOT C APYTHMHU JIFOJAbMHU, IOCTUTATh B HEM B3aUMOIIOHUMAaHMUSI, HAXOIUTh OOIIHE LETU U COTPYIHUYATH IS
UX JTIOCTUKEHUS;

— HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMU, NETHMH MIIAJIIETO BO3PAcTa, B3POCIBIMU B 00pa3oBaTeIbHON, OOLIECTBEHHO MOJE3HOM, ydeOHO-
HCCIIEI0BATENIbCKOM, MPOEKTHON U IPYTUX BUJIAX JIEITEIBHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA TMPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEepPHIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHON MPOdEeCCHOHATBHON U O0IIIECTBEHHOH 1eATeIbHOCTH;

— ACTETUUYECKOE OTHOIIIEHUE K MHUPY, BKIIIOUask 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;

- OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuu U BO3MOKHOCTEH pean3aliii COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIIEHHE K MTPO(EeCCHOHATbHON
JeSITeIbHOCTH KaK BO3MOKHOCTH Y4aCTHUs B PELICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATBFHBIX MPOOIEM.

Memanpeomemmnuie:

- YMEHHE CaMOCTOSATEILHO ONPEEIISITh NN ACSITEIbHOCTH M COCTABIISATD TUTAHBI ACSITEIIBHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIISTH, KOHTPOJIHPOBATH
U KOPPEKTUPOBATh JESATEIBHOCTh; UCIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI ISl JOCTUXKEHHUS MOCTABJIEHHBIX 1LIeJied U pealu3aluy IUIAaHOB JEATEIbHOCTH;
BBIOMPATH YCIICUTHBIE CTPATETHHU B PA3IUYHBIX CUTYaIIHSIX;

- yMEHHE TPOIYKTUBHO OOMIATHCS M B3aWMOJIEHCTBOBATH B TPOIIECCE COBMECTHOHM NEATENbHOCTH, YYHTHIBATH TMO3HIIMH JIPYTUX YIACTHHUKOB
nesTeNnbHOCTH, 3((HEKTUBHO pa3peniaTh KOH(PIUKTHI;

— BIIa/ICHHE HAaBBIKAMH MMO3HABATEIHHOMN, YI€OHO-HCCIIEI0BATENBCKON U MPOSKTHON AESITeTbHOCTH, HABBIKAMU Pa3pelIeHHs Mpo0iIeM; CIOCOOHOCTh
Y TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS IPAKTUYECKUX 3a]1a4, MPUMEHEHHIO Pa3IMYHBIX METOIOB TTO3HAHNS,



- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMAIIMOHHO-TIO3HABATENFHONW JEATEIbHOCTH, BKIJIIOYash yMEHHE OPHEHTHUPOBATHCS B
Pa3IMYHbIX UCTOYHUKAX UH(DOpPMALMK, KPUTHUECKU OIICHUBATh U HHTEPIIPETUPOBATh MH(POPMALIHIO, TOTYIaeMYIO U3 Pa3IMYHBIX HICTOYHHUKOB;

- YMEHHE HCIOJb30BaTh CpeACcTBa HH(GOPMALMOHHBIX U KOMMYHHKAalUMOHHBbIX TexHojoruii (mamee — WKT) B pemieHun KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3alMOHHBIX 337a4 ¢ cOOI0IeHueM TpeOOBaHUN SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCOCOepeKeH s, TPaBOBBIX
U 3TUYECKUX HOPM, HOpM HH(GOPMAIIMOHHOM 0€3011acHOCTH;

- BJIaJICHUE SI3bIKOBBIMU CPEACTBAMH — YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS, MCIIOJIb30BAaTh aJCKBAaTHBIC SI3bIKOBBIC
CpeACTBa;

- BJIaJICHHE HAaBBIKAMH MMO3HABATEIBHON perueKCHH Kak OCO3HAHMS COBEPUIAEMBIX NEHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yAbTaTOB U
OCHOBAHHUH, TPAHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX [TO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHHUSL.

Ilpeomemmnowie:

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca MaTeMAaTUKH Ha YIITyOJEHHOM YPOBHE OPHEHTHPOBAHBI IPEUMYIIECTBEHHO Ha IOJATOTOBKY K MOCIIEIYIOIEMY
npodeccnoHanbHOMY 00pa30BaHuUI0, Pa3BUTHE UHIMBUyaIbHBIX CIOCOOHOCTEH, 00yUaromuxcst myTéM Ooliee ryOoKoro, 4em 3To NpeaycMaTpruBaeTcs 0a30BbIM
KypCOM, OCBOSHHSI OCHOB HayK, CHCTEMaTHYECKHX 3HAHUH U CIIOCOOOB ECHCTBUMN, MPUCYIINX TaHHOMY Y4eOHOMY IpeaMeTy. YTIyOIE€HHBINA YPOBEHb H3YyUCHUS
MaTEMaTHKHU BKIIOYAET, KPOME MEPEUNCICHHBIX HUXKE PE3yIbTaTOB OCBOEHUS YIIIyOIEHHOTO Kypca, U Pe3yabTaTOB OCBOCHUS 0a30BOr0 Kypca, JaHHbIEe paHee:

— c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O HEOOXOUMOCTH JI0OKA3aTENbCTB P 0OOCHOBAaHMH MAaTEeMAaTUYECKUX YTBEPXKIECHUHN U POJU aKCUOMATHKU
B IIPOBE/ICHUH JICTYKTHBHBIX PACCYKIACHUH;

- c(OPMHPOBAHHOCTH MOHITUWHOTO ammapara 1o OCHOBHBIM pa3zeiiaM Kypca MaTeMaTHKW; 3HAHWHA OCHOBHBIX TeopeM, (GOpMyJT M YMEHHS HX
MIPUMEHSITh; YMEHHS I0Ka3bIBaTh TEOPEMbBI U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

— c(OpPMUPOBAHHOCTh YMEHUU MOJEIUPOBATh pEAIbHBIE CHUTYAIlMH, HCCIEAOBATh IMOCTPOCHHBIE MOJETH, HHTEPIPETUPOBATH IMOTYYSHHBIN
pe3yibTar;

- c(OPMHPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATHUSIX MAaTEMAaTHYECKOTO aHAJIN3a U UX CBOMCTBAX, BIIAJICHHE YMEHHUEM XapaKTepU30BaTh
noBeJieHNe (QYHKIMN, UCIIOJIB30BaHUE MOTYYSHHBIX 3HAHUH JJIs1 ONTMCAHUS U aHAIN3a PeabHbIX 3aBUCUMOCTEHH;

- BJIaJICHHE YMEHHUSMU COCTaBJIEHUS BEPOSTHOCTHBIX MOJIENIEH MO YCIOBMIO 3a/1a4M U BBIUMCIIEHUS] BEPOSITHOCTU HACTYIUIEHHUSI COOBITHH, B TOM
qHcye ¢ MpUMEeHEeHneM (GopMysl KOMOMHATOPHUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEW; MCCIIEIOBAHNS CITyYaiHBIX BEJIMUWH 110 UX PACTIPEICICHUIO.

Copep:xanue u 00beM Kypca. CorinacHo yueOHOMY IUIaHy Ul 00pa30oBaTeNbHBIX yupekaeHui Poccuiickoit denepanuy Ha U3ydeHne MaTeMaTHKH Ha
CTYIIEHU CpeIHeTo (ITOJIHOTO) 001Iero oopa3oBaHus Ha MPOQPIIEHOM YPOBHE OTBOJIUTCS Ha anreOpy 272 4 u3 pacuera 4 4 B Henenro B 10 kinacce n 4 4 B
Hezemo B 11 knacce.. [l ocyiecTBieHus 3TOH IporpaMMsbl BEIOpaH yueOHUK «Anredpa 1 Hayajla MaTeMaTudeckoro aHanusa. 10 kiace: y4uel.ams
o01eobpaszoBar.opranu3zaiuiiy: 6a3oBeiil u yrinyosn.ypoan / FO.M. Konsrun, M.B. TkauéBa, H.E. ®enoposa, M.1 Hla6ynun. — M.: [Ipoceemenne, 2017. u
«Anrebpa 1 Hauana MaTeMaTH4ecKoro aHaiuza. 11 kiacc: yue6.u1s o0ieoobpa3zoBar.opranuzanuii»: 6a3oBelii 1 yrayou.yposau / FO.M. Konsirun, M.B.
TkauéBa, H.E. ®enopora, M. [llabynnn. — M.: IIpocBemenne, 2017.

Pacnpenesnenue yueOHbIX 4aCOB

HaumeHoBaHMe pa3jeia, TeMbI | KosnuecTBO 4acoB ( Bcero) | M3 HUX KOHTPOJIbHBIE PA0OTHI
10kaacc
Aure6pa 7-9 (moBTOpeHuE) 4
JlemumocTh uncen 12 1




MHorouieHsl. AnredpandecKue ypaBHEHHS 17 1
CreneHb ¢ JefiCTBUTEIHHBIM ITOKA3aTEIEM 11 1
Crenennas QyHKIus 16 1
[Toka3zarenpHasi QyHKIHS 11 1
Jlorapudmugeckast pyHKITHS 17 1
Tpuronomerpudeckrue GOpPMYITBI 24 1
Tpuronomerprudeckrue ypaBHCHHUS 21 1
HTOroBo€e MOBTOPEHHE 3
11 knace

Tpuronomerpudeckre GyHKIHA 19 1
[Ipon3BoaHas M €€ T€OMETPHUCCKUI CMBICIT 22 1
[TpumMeHeHue MPOU3BOTHOMN K HCCIIEAOBaHMIO (DYHKIUH 16 1
IlepBooOpa3Has 1 MHTErpal 15 1
Kom0Ounaropuka 13 1
DneMeHTHI TEOPUHU BEPOSITHOCTEH 11 1
KowmruiekcHple gncna 14 1
HTorosoe noBropeHue 26 1

2. COAEP)KAHUE TEM YYEBHOI'O KYPCA MATEMATHUKU

CogepxaHue MporpaMMsl 1o anredpe U HayallaM MaTeMaTUYeCKOTO aHallu3a Ha yIIIyOJIEHHOM YPOBHE IIPEJCTABICHO B BUAE TPEX MOylel: «Anredpay;
«MareMaTn4ecKkuil aHanu3»; «BeposiITHOCTh U CTAaTHUCTUKA.

MOJVYJIb 1. Aareopa.
B yueOHbii Momynb «Anrebpa» BKIIOYEHBI ABe TeMbl: «MHorouneHsl» U «KommiuekcHble uyucia». OCHOBHOE Ha3HAuU€HUE JTUX TEM CBSA3aHO C
MOBBIIICHUEM OOIIIE MaTEMAaTHYECKON TTOITOTOBKU 00YJArOIIUXCs, OCBOCHUEM MPOCTHIX U 3P(HEKTUBHBIX MPUEMOB PEILICHUS aNTeOpanyecKux 3aiad.

Tema 1. MHOro4J1€HBI
Tema «MHOTOUJIEHBI» B CTapIIeH IIKOJIE 3aBEPIIAET COAePKATEIbHO-METOANUECKYIO JIMHUIO OCHOBHOM MIKOJBI «BhIpakeHUs U UX MTPEOOPa30BAHMSD.

3amauu MOAYJIs Chopmuposams 'y 00ydalOIIMXCS CHCTEMY 3HAaHMM O CBOHCTBaX MHOTOWIEHOB C IEIbIMH KO3(pQUIMEHTaMU: Haluuue
paloOHaIbHBIX KOPHEH, IeTMMOCTh MHOTOUYJIEHA HA MHOTOUWIEH, Pa3JIOKUMOCTh MHOTOUYJIEHa HA MHOYKUTEIIH;

opeanu306ams y4eOHYIO JIeTeIbHOCTh, HAPaBJICHHYIO Ha 3aKpeIJIeHHe U Pa3BUTHE HABBIKOB TOXKJIECTBEHHBIX MPeoOpa3oBaHui,
MOJIYyYEHHBIX B OCHOBHOM IIKOJie, HA OCBOEHHE MPUEMOB HAXOXKJIEHUS pAIlMOHAIbHBIX KOPHEH MHOTOWIEHOB C IIEJIBIMU
KO3 PHUIMEHTAMU U TOYHOTO U MPUOIMKEHHOTO PEIISHNUS 1IeBIX aareOpandyecKux ypaBHEHUIH;

cnpoekmupoeams y4eOHble CUTYalluH, HATJIAHO U YOeIUTENIbHO sl 00y4daromuXxcsi JEMOHCTPUPYIOIINE MOJIb3y OT IPUMEHEHHUS
NPUOOPETEHHBIX 3HAHUI W YMEHMI JJIs pellleHus 3a]a4 MPaKTUYeCKOro XapakTepa, 3a/1a4 U3 APYrux pasJesioB MaTeMAaTUKU WU
CMEKHBIX YUeOHBIX IPEIMETOB

Copepxanue MHorousneHsl 0T 01HOH nepeMeHHol. Yucno kopHel MHOrowieHa. KpaTHble KOpHH.




JleneHre MHOTOWIECHOB C OCTaTKOM.

Teopema bezy. Cxema ['opnepa.

ParnmoHanbHbIe KOPHE MHOTOYWICHOB € HENBIMH KOd(GGUIeHTaMu. [|0MOTHUTEIBHBIC TEOPEMBI O IEJIbIX U PAIIMOHATBHBIX KOPHSIX
MHOTOYJICHOB C IEIBIMU KO3 PUITCHTAMHU.

Paznoxenne MHOTOWIEHA C IETBIMU KO (HUITMCHTAMU Ha MHOXHTEIH MEHBIIICH CTEIICHH.

[TpuMeHEeHHE TEOPUU MHOTOWICHOB K PEIICHUIO alreOpandecKuX YpaBHCHHIA

Buael  nmestensHocTH | DOpMyTUpOBaHKE U TIOKA3aTEIBCTBO TEOPEMBI O PAIIMOHAIBHBIX KOPHSIX MHOTOUYJICHOB.

00yJaromuxcs OneHka 4ncia KOpHEH 1eJoro aredpandeckoro ypaBHeHus. Haxoxnenue KpaTHOCTH KOPHEH MHOTOUICHA.

Jlenenre MHOTOWICHa HA MHOTOYWICH (YTOJIKOM WK TI0 cxeMe ['opHepa), HaX0KJICHNE YaCTHOTO M OCTaTKa.

Hcnonp30Banne T€OpEMBbI O ASTICHUA MHOTOWIECHOB C OCTATKOM JUISI BBIICTICHUS LIEJION YacTH anredpandeckoil 1poou.
[TpuMeHeHre pa3IMYHBIX MPUEMOB PEIICHUS LENbIX aNreOpandecKuX ypaBHEHUH: MOAOOp IENbIX KOPHEW; OTIIEIUICHUE KOPHS;
pa3ioKEeHUEe Ha MHOXHUTENU (BKIIFOUAs METOJ HEOompeAclEHHBIX KO03(DPHUIMCHTOB); MOHMKCHNE CTEIICHH; MOJCTAHOBKA (3aMeHa
TepEMEHHON ).

HaxoxaeHne 9iCIIOBBIX TPOMEKYTKOB, COACPKAIINX KOPHU aNreOpanvdecKuxX YpaBHCHUN.

[TpuMeHeHHne coYeTaHusl TOUYHBIX M MPUOJIMKEHHBIX METOJIOB JIJIsl PEIICHHsI BOIIPOCOB O YMCIIe KOpHEH ypaBHEHUs (Ha OTpe3Ke)

Pekomenodyeman memamuxa uccied08amenvckux (npoeKmuuvix) paoom

1. bunom Herotona u ¢popmyna Teiinopa. Paznuunsle criocoOsl qoka3arenscTBa OmHOMa HproToHa (KOMOWHATOpHOE, MHAYKTHBHOE, C MCIOJIH30BAHUEM
cxemsl ['opHepa). Tpeyronsuuk Ilackans. McnonszoBanue cxemsl ['opHaepa (pacmupennas cxema ['opHepa) mist monydenus ¢popmynsl Teinopa. Pemenne 3agau
¢ ucronb3oBaHueMm ouHoma Hetotona u popmyssl Teitnopa.

2. Bo3BpaTHbIe ypaBHEHUA. Y paBHEHHsI, CBOSAIIMECS K KBaPaTHBIM M KYOMUECKHUM C MOMOIIBI0 pa3HOOOPa3HBIX 3aMeH MepeMeHHbIX. [logcTaHoBKY THTa
Y BO3BpATHBIC ypaBHEHUs. Pemenue 3anay.

3. JlomomHUTENbHBIE TEOPEMBI O LIETBIX U PAIlHOHATBHBIX KOPHIX MHOTOUWICHOB C IENbIMU KOO(PPUIIMEHTAMU U UX TPUMEHEHUE K HaXO0XKJIEHUIO 1ETbIX U
palMOHaIbHBIX KOPHEH MHOTOWIEHOB C LIeJbIMU Kod(ddunnenTamu. J{okazarenbcTBO HPPAMOHATIBHOCTH HEKOTOPBIX YHCEL.

4. ®opmynsl Buera 111 MHOTOUJIEHOB MPOU3BOJIBHOM CTEMEHU. DJIeMEeHTapHble CHMMETPUYECKHE MHOTOUWIEHBI. CBS3b MEX1y KOPHSAMU MHOTOWJIEHA U €T0
koa¢ppunmentamu. [Ipumenenne popmyn Buera 1ist BelurcIeHUs 3HaYeHU CUMMETPUYECKUX MHOTOYWIEHOB OT KOPHEM MHOTOYJIEHa.

5. Cummerpuueckue MHOTOWIeHBI. Jlekcukorpadudeckuilt mopsaok. [locTpoeHre MHOTOUIEHA OT 3JIEMEHTAPHBIX CUMMETPUYECKUX, UMEIOIIETO JaHHbBIN
BbICIINH wiieH. OCHOBHasi TeOpeMa O CUMMETPUYECKUX MHOTOWIeHaX. [I[puMeHeHnst OCHOBHOM TE€OpPEMBI K alreOpandeckuM UnciaaMm.

6. @akTopuzanus. CpaBHEHUS MO TaHHOMY MOJYIIO (B Ka4eCTBE MOAYJISI MOXKET OBITh B3ATO JIMOO 11€710€ YUCII0, THO0 MHOTOWIeH). CBOICTBAa CpaBHEHUH.
Kiaccel BbIUETOB (2JIEMEHTOB 10 33JaHHOMY MOAYJIO) U UX cBoMcTBa. [locTpoeHue mosei KOMIUIEKCHBIX YHCeNl M KOHEYHBIX MOJIEH C UCTIOIb30BaHUEM KJIACCOB
BBIYETOB.

Tema 2. KoMmiiekcHbIe YU CJIA

3amauu MOAYJIs Cohopmuposams y 00ydaronmuxcsi IpeCTaBICHNE O KOMIIEKCHBIX YHCIaX U UX CBOMCTBAX;
opeaHu308amsv y4eOHYIO JEATEIbHOCTh, HANpPaBICHHYIO Ha OCBOCHHME Pa3IMYHbIX (HOPM 3alMCH KOMILIEKCHBIX YHCEN, MpPaBUI
JCHCTBHI ¢ KOMIUIEKCHBIMU YHCIIAMH, OCOOEHHOCTEH pelieHus anreOpaniecKux YpaBHEHHH B 1MOJIe KOMIUIEKCHBIX YHCET;




cnpoekmuposamy y4eOHble CUTYalluu, HaIJISIIHO U yOeAUTENBbHO I 00y4aroUIUXCsl JEMOHCTPUPYIOIUE MOJIb3y OT NPUMEHEHUS
NPUOOPETEHHBIX 3HAHUI W YMEHMI JJIs peIIeHHs 3aa4 MPAaKTHYECKOTO XapakTepa, 3aad U3 IPYTux pa3fesioB MaTEeMaTHKU WIIH
CMEXHBIX YUYE€OHbIX IPEIMETOB

Copepxanue Conepxanrie  MOTHBHPOBKA BBEJCHUS KOMIUIEKCHBIX YHCEN, 0COOEHHOCTH MHOXKECTBA KOMIUIEKCHBIX YHCEIL.

JlelicTBUTENbHAS U MHUMAs 4acTb, MOZYJIb U apTyMEHT KOMIUIEKCHOTO YHCJIA.

KomiuiekcHas miiockocts. 'eomeTpudeckas MHTEpIpeTalus KOMIUIEKCHBIX YUCEIL.

Anrebpanueckas 1 TpUTOHOMETpUYecKas (OpMbI 3allUCH KOMIUIEKCHBIX yuceln. [lokazaTenbHass ¢opmMa KOMILJIEKCHBIX YHCEI.
®dopmyna Ditepa.

Apudmernueckue aelcTBUSA Ha/l KOMIUIEKCHBIMU YUCIIaMH B pa3HbIX (popMax 3anucu. KoMiuiekcHo conpsbkénnble yncna. CBolcTBa
KOMILIEKCHO CONPSYKEHHBIX YNCEN.

Bo3BezneHue B HaTypalibHYIO cTeneHb (popmysia MyaBpa), U3BJIe4eHHE KOPHS HaTypaJlbHON CTEIIEHH.

[TpuMmeHeHne KOMIUICKCHBIX uncen. OCHOBHAs TeopeMa ayireOphl (0e3 T0Ka3aTelIbCTBA)

Bunet  pearensHoctu | [IpuMeHeHue pasznuuHblx (OpM 3amucH KOMIUIEKCHBIX YHCEN: airedpauyeckoi, TPUTOHOMETPHUYECKOM M I10Ka3aTeNbHOM.
oOyyaromuxcs BoinonHenue nelcTBUil HaJl KOMIIJIEKCHBIMM YUCIIaMU: CII0KEHHE, BHIYUTAHUE, YMHOKEHUE, JIEJICHUE, BO3BEICHUE B HATYpaJIbHYIO
CTEIeHb, U3BJIEUEHUE KOPHSI HATYPaJIbHOM CTENEHH C BBIOOPOM MOJAXOAAIIEH (POPMBI 3alIMCH KOMIUIEKCHBIX YUCE]I.

Brimonnenue mepexona OT anredpanyuecKoi 3amuMcd KOMIUIEKCHOTO 4YHCia K TPUTOHOMETPUYECKOH M K IMOKa3aTelIbHOH, OT
TPUTOHOMETPHUUECKON U MTOKa3aTeabHOM (hopMbl — K anredpandeckoil. JokazaTeabcTBO CBOMCTB KOMIUIEKCHO CONPSKEHHBIX YHCEIL.
N300pakeHre KOMIUIEKCHBIX YHCEI TOYKAMH Ha KOMIUIEKCHOW IUIOCKOCTH. MHTepmperanusi Ha KOMIUIEKCHOW IIIOCKOCTH
apu(pMeTHYeCKUX ACHCTBUI ¢ KOMIUIEKCHBIMU YUCIIAMH.

dopMyIMpOBaHUE OCHOBHOM T€OpeMbI alnreopbl. BeIBo mpocTeHInX caeACTBUNM U3 OCHOBHON TEOPEMBI allr€OpBhl.

HaxoxzaeHne MHOrou1eHa HauMEHbILIEH CTENEHN, MMEIOILErO 3a/laHHble KOpHU. HaxoxkieHne MHOrowIeHa HAaMMEHbIIEN CTEIEHN C
NeUCTBUTENBHBIMU KO3 (ULIMEHTaMH, HMEIOLIEro 3aJaHHble KOpHU. HaxokneHue KopHel KBaJpaTHBIX YypaBHEHHH cC
JNEeUCTBUTENBHBIMU KO3 uieHTamMu. Pa3nokeHue MHOTOWIEHOB C JACHCTBUTEIBHBIMM KOX(PQGHUIMEHTAMH Ha JIHMHEHHbIE
MHOKHUTEJIH U Ha HEPa3JIO)KUMbIEe MHOKMTEIH C IEHCTBUTENbHBIMU KO3 puueHTaMu

Pexomenodyeman memamuka ucciedoeamenpbCKux (NpoeKmmvix) paoom

1. Anrebpanueckue uncna. [ToHsTHS anredpanyueckoro U TPaHCLUEHAECHTHOIO YKced. MUHUMAaIbHBI MHOTOWIEH aJlre0pandeckoro yuciaa U ero CBOMCTBA.
Crenensp anredpandeckoro yucina. [losne anredbpanueckux dncen.

2. KoMIuiekcHble KOpHH U3 eIMHULIBL. AslreOpandeckas 1 reOMeTprudecKas XapakKTepUCTUKU KOpHeH u3 equHuLbl. [lepBooOpasHbie kopHu. OyHkims Ditnepa
" €€ CBOMCTBA.

3. ®opmynsl Kapnano. Kybuueckue kopuu u3 eaunuisl. Meron Kapaano penenus kyOudueckoro ypaBHeHus. Pemenue ypasHenuit crenenu 3 u 4.

4. KommuiekcHple uyucina ¥ MHorouwieHsl. OcHOBHas Teopema anreOpbl (6e3 nokazarenbcTBa). [[enMMOCTh MHOTOYJIEHOB, OCHOBaHHas Ha HaJIUMYUU
KOMILIEKCHBIX KOopHel. [TocTpoenue paznuyHbIX (M130MOP(HBIX) MOIeNIel TOJIsi KOMIUIEKCHBIX YUCel.

5. KommuiekcHble yncna u Tpuronometpus. Jloka3aTenbCcTBO TPUTOHOMETPUUYECKUX TOXKIECTB U HAXO0XK/I€HNE 3HAYEHUI TPUTOHOMETPHUYECKHUX BBIPAKEHUIN
C UCTIOTIb30BaHKuEM (GopMyIibl Diiepa.

6. Pacmmpenus mosneit. [Ipricoennaenre KOpHS K YHCIOBOMY TOJIO. Teopema 0 CTpOEHHH MPOCTOTro anredpandeckoro pacmupenus. [lorstue o OamrHe
paciIMpeHuil U creneHu pacinpenus. Koneunsie nos.



MOJYJb 2. MaTteMaTH4eCKHii aHAJIN3.
Y4eOnblii Moyl «MaTeMaTHYeCKU aHaJIU3» MPEJICTABIICH TPEeMsl OCHOBHBIMHM TeMaMHU: «DieMeHTapHble QyHKIUNY, «I[IpousBogHas» u «HTErpam.
Copep:kaHue 3TOTO MOJYJISI HAICJICHO Ha MOJyYeHUE IIKOJbHUKAMH KOHKPETHBIX 3HAHWK O (PYHKIMHM KaK BaKHEUIIEH MOJEIH OMHUCAaHUS U MCCICIOBAHUS
Pa3HOOOPA3HBIX PEATHHBIX ITPOLIECCOB.

Tema 1. DinemMeHTapHbIE QYHKIIUU
Tema «OnemeHTapHble (YHKIHUN», MOCBAIIEHHAS M3YYEHUIO CTENECHHBIX, IMOKA3aTEIbHBIX, JOTapU(PMUYECKHX U TPUTOHOMETPUYECKUX (YHKIHUH,
MIPOJIOJIKAET JTMHHUIO 3HAKOMCTBA YYAIlIUXCsl C OCHOBHBIMH 3JIEMEHTAPHBIMU (DYHKIIUSMHU.

3agauu MOIYIIs Chopmuposams 'y 00ydarolUXcs CUCTEMY 3HAHMH O CTENEHHBIX, MOKA3aTeNbHBIX, JOrapu(pMUUECKUX U TPUTOHOMETPHUUECKUX
(GYHKIUSAX U UX CBOWCTBAX;

opzanu3oeams y4eOHYIO NeSTeIbHOCTh, HANPAaBJIEHHYI0 Ha OCBOEHHE TOXIECTBEHHBIX NPEoOpa3oBaHM M METOJOB pPELICHUs
CTETIEHHBIX, MTOKA3aTeIbHBIX, JOTapU(PMHUUECKIX U TPUTOHOMETPUIECKUX YPaBHEHUH M HEPABEHCTB, a TaKXkKe Ha (HOPMUPOBAHHE
IE€OMETPUUECKUX MPEICTaBICHUN, C MOMOILBIO KOTOPHIX MOXHO JaTh HarjsaHble OOBSCHEHUS CYIIHOCTH CTAaHAAPTHBIX U
IBPUCTUYECKUX MPUEMOB PEIICHUS COOTBETCTBYIOIIMX MaTEMaTUYECKUX 3a/1a4;

cnpoekmupoeamsy y4eOHbIe CUTYalluH, HAJISIIHO M yOeIUTENIbHO A 00y4arouXcsl JeMOHCTPUPYIOLIUE MO0Ib3y OT MPUMEHEHHUS
NpUOOPETEHHBIX 3HAHUI W YMEHHI ISl pEIICHHs 3a]a9 MPAaKTHIECKOTO XapaKTepa, 3aad U3 IPYTuX pa3fesioB MaTEeMaTHKU HIIH
CMEXHBIX YUeOHbIX IPEIMETOB

Conepxanue OcHoBHBbIE cBOMiCcTBA (QyHKIHA. OrpaHHUYEHHOCTh, MOHOTOHHOCTB, YETHOCTh M HEYETHOCTD, IEPUOTUIHOCTh. TOUYKA MaKCUMyMa U
MUHHMYMa.

[TonsiTue o HenpepbIBHOCTH PyHKUMHU. [IpoMEXyTKH 3HaKOIIOCTOSHCTBA HEMPEPBIBHON QpyHKIIMHU. MeTo MHTEpBaIOB.
Komnozunus ¢ynxnuii. Ilonstue obpatHoit ¢yHkuuu. IlpeoOpazoBanust rpadukoB (yHKIMN: MapajuledbHbI HepeHoc,
pacTsDKeHue/CxaTie BJIOJIb OCell KOOpAMHAT, OTPaKEHHWE OT OcCell KOOpAMHAT, OT Hayajla KOOpAWHAT, rpaduxu (yHKIHUM C
MoyasiMu. MHoroues, rpa¢puk MHorowieHa. [Ipencrasnenne o6 unrepnomnsiuuu. Kopens nenoit crenenu. CreneHs ¢ ApoOHBIM U
MppalMOHATIbHBIM MTOKa3aTeasiMU. [IefiCcTBHS CO CTENEHIMH.

MoTtuBupoBka BBeeHus jorapudmos. [Tonarue norapudma. JlelictBus ¢ gorapupmamu.

Yuco e.

ITpeoOpa3oBanue BeIpaXEHUH, COAECPIKAIINX PAAUKAIIBI, CTEIICHH U JIOTapU(MBI.

CrenenHast GyHKIIHS C LEIbIM, IPOOHBIM U HPPALlMOHAIBHBIM ITOKa3aTeNsiMu, €€ CBOICTBa U rpaduk.

IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpapHKH.

Pemenne ypaBHeHU U HEPABEHCTB, COJEPKAIIUX CTEIEHHYIO, JIOTApU(PMUUECKYIO U MTOKA3aTeNbHYI0 (PYHKINH.

OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKITHIA.

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKLNN: YETHOCTH/HEUETHOCTD, IEPUOAUYHOCTb.

I'paduku TpUrOHOMETPHUECKUX (DYHKIIUH.

CooTHOIIEHNS MEXIY TPUTOHOMETPUYECKHMMH (QYHKIHMSIMH OJHOTO aprymenta. ®opmyinbl npuseneHus. GopMyibl CIOXKEHHUS,
KpaTHOTo yria. @opmyisl npeobpazoBaHus CyMMBI B ITpou3BeieHne. @opmysa BCIIOMOTaTeNbHOIO apryMeHTa.




IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAILMX TPUTOHOMETPHUECKUE (DYHKIUH.

ApK(GYHKINU U UX TPAQUKH.

TpuroHomeTpuyeckue ypaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI

Bungst  pearenbHocTH | Onmicanue cBOMCTB (DyHKIHIA (MOHOTOHHOCTbD, OTPaHHYEHHOCTh, HAINYHE TOYEK MAaKCUMyMa U MUHUMYMa, 3HAYCHUSI MAKCUMYMOB
o0yJaroImuxcs Y MMHUMYMOB, Y€THOCTb, HEUETHOCTb, IEPUOIUYHOCTD) 110 rpadukaM QyHKIMH.

[IpuBenenue npuMepoB (QYHKIUI (3aJaHHBIX C MOMOIIBIO (popMynsl wim rpaduka), oONATAOIIMX JAaHHBIMH CBOMCTBAMHU
(HampuMep, OrpaHMYEHHOCTHIO). AHAIN3 MOBeAEHUS (YHKIMA Ha pa3IMyHBIX Yy4acTKax OOJIAaCTH OIpeNesIeHUsl, CpaBHEHHE
ckopocTeil Bozpactanus (yOsiBanus) GpyHKIuil. @opMyInpoBaHUe ONpEIeICHUN TIePEUNCIEHHBIX CBOMCTB.

dopMyIupoBaHKE U 10KA3aTEILCTBO CBOWCTB KOPHEH, CTeNeHeH, JorapupMoB, TPUTOHOMETPUYECKUX (PYHKIHUIA.

[IpeoOpa3oBanust HPPALMOHATBHBIX, CTENICHHBIX, IOTAPU(YMUIECKUX U TPUTOHOMETPUIECKUX BBIPAKCHUH.

Pemenue uppannoHanbHbIX, 0KA3aTENIbHBIX, JOTapUPMUUECKUX U TPUTOHOMETPUYECKUX YPABHEHUH, HEPABEHCTB M MX CHCTEM.
PemreHne TEKCTOBBIX 3a/1ad, PELICHHE MPAKTUYECKUX PACUETHBIX 3aJa4 M3 OKPYKAIOLIETO MHpa, BKJIKOYas BOIPOCH! COLMAIBHO-
SKOHOMMUYECKOT0 XapaKTepa, U U3 CMEKHBIX JUCLUILINH.

[TocTpoenne rpaduKOB 31€MEHTAPHBIX (PYHKIUI, B TOM YHCIIE C TIOMOIIBI0 TpadonocTpouTens (Ipu HAIWYHN ), U3y9eHUE CBOWCTB
3JIEMEHTapHbBIX QYHKLIUH 110 UX rpadrKaM, BbIIBH)KEHUE FMIIOTE3bI O KOJMUYECTBE KOPHEH ypaBHEHMH, COIEPIKAINX FIEMEHTapHbIE
(GyHKINHU, TPOBEPKA TUTIOTE3HI.

IIpeoOpa3oBanust rpaduKoOB 3JI€MEHTApHBIX (YHKUUI: CABUIM BJIOJIb KOOPJMHATHBIX OCEH, CXKaTHE M PacTsKEHUE, OTPaKEHUE
OTHOCHTEIIFHO OCEH, MOCTpOeHHUE rpauKOB C MOYJISIMH, TOCTPOSHHE TpaduKa 00paTHOH QYHKITUH

Pexkomenoyeman memamuka ucciedogamenpbCKux (NpoeKmmvix) paoom

1. Kybuueckue mHorowineHsl. McciemoBaHue KyOMYeCKOro MHOrowieHa 03 MCIOJb30BaHMsS MNPOM3BOJHOM M C IMOMOIIBIO Npou3BOAHOHN. I'padux
KyOonueckoro MHorowieHa. Haxoxaenne oOpaTHON QyHKIIHH.

2. I'paduku ¢yHkuuii, conepxkamux Moxynau. Iloctpoenue rpadguxos ¢ynkimii ¢ moaynsamu. [Ipumenenne rpagMKoB K peLICHUIO COOTBETCTBYIOIIUX
YpaBHEHUI U HEPABEHCTB (B3aMEH METO]1a MHTEPBAJIOB).

3. YpaBHEHHs M HEPABEHCTBA ¢ MOJYJISAMM M mapamerpamu. [IoHATHE O MIOCKOM METOJ€ MHTEPBAJOB M €ro NPUMEHEHHE K PEIICHUI0 YpaBHEHUH U
HEPABEHCTB C MOJYJIIMU U ITapaMeTpaMH.

4. Kycouno-nuHelHble pyHKuuu. [IpencraBienne KyCOUHO-TMHEHHBIX (PYHKIMH B BUJIe aHAIMTUYECKUX BBIpaXKEHUH ¢ MoysiMu. [IpuMeneHne KycouHo-
JUHEHHBIX QYHKIMN IPU PEIIEHUH 3324 ¢ MOTYJISMHU.

5. Tpuronomerpuueckue ypaBHeHUs. Pa3nmuuHble TUIIBI TPUTOHOMETPHUECKUX YPAaBHEHUN U METOJIbl UX PELICHHUS.

6. OGparHbie TpUTOHOMETpUYecKre PyHKIIMU. OCHOBHBIE COOTHOIICHUST MEXKIY apKycaMu. PemeHre ypaBHeHHH, COIEPIKAIINX apKYCHI.

Tema 2. IIpousBoanas

Tema «IIpousBoaHas» COAEPKHUT TPAAULUOHHO TPYIHBIE BOIIPOCHI JJIS IIKOJIBHUKOB, AaXKe /IS T€X, KTO BEIOpaN H3yuyeHHe MaTeMaTHKH Ha MPO(QUILHOM
ypoBHe. IToaToMy €€ m3noxkeHue mpeanosaraeT ornopy Ha reOMETPUYECKYH0 HArJsAHOCTh U HA €CTECTBEHHYIO MHTYMIIMIO ydalluxcsl 0ojiee ueM Ha CTpOorue
ornpeseneHus. TeM He MeHee 3HaKOMCTBO € 3TUM MaTepHajoM JaéT yJalluMcs MpeacTaBiIeHne 00 o0IuX Uesix ¥ MeToJjax MaTeMaTu4ecKon HayKH.



3agauu MOAYJIA

Chopmuposams 'y 00ydyarOIIUXCsl NMPEICTABICHUE O INPOU3BOJHOM KaK OCHOBHOM IOHSATHMM MaTeMaTHYECKOro aHajlu3a, o
[IEpBOHAYAJIbHBIX TEOpEMax MaTEMaTUUECKOI0 aHaJIN3a;

opzanu3oeams y4eOHYIO 1eATEIbHOCTh, HAIIPABICHHYIO HA OCBOEHUE METOJIOB UCCIIEOBaHUS (PYHKLUI C TOMOIIBIO IPOU3BOIHOM
U TOCTPOCHHA UX TpaduKOB, Ha NPHUMEHEHHE almapaTa MaTeMaTHYecKOro aHalM3a B TEOMETPUH M (PHU3HKE, a TaKkKe JUIs
JI0Ka3aTenbcTBa psaja (PakToB, U3BECTHBIX 00YYAIOMMCS U3 OCHOBHOM ILIKOJIBI;

cnpoekmuposamy yueOHbIe CUTYalluH, HATJISITHO M yOeIUTEeNbHO A1 00y4JaromuXCsl JEMOHCTPHPYIOIINE O3y OT MPUMEHEHHS
IPUOOPETEHHBIX 3HAHUIM U YMEHMH AJIs pelleHus 3aa4 MPaKTUYEeCKOTo XapakTepa, 3aJad U3 JIpyrux pa3fesioB MaTeMaTHKU WUIIH
CMEXKHBIX YUeOHBIX IPEIMETOB

Conepxanue

ITonstue npenena nocnenoBareabHOCTH. CylleCTBOBaHUE MPEEIa MOHOTOHHON ONPaHUYEHHOH T0CIIEI0BATEILHOCTH.

Cymma OeCKOHEYHO YOBIBAalOIICH TI'€OMETPHUYECKOM mporpeccuu. J[mMHa OKpPY)KHOCTM M IUIOUIaIb Kpyra Kak THpeaesbl
IIOCJIEI0BATEIBHOCTEN.

[TonsaTue o npexnene pyaknun B Touke. CyliecTBOBaHUE MpeIeia MOHOTOHHOW OrpaHNYEeHHOHN TOCIIEI0BaTEIbHOCTH.

Teopemsl o npenenax. [lopenenne pyHkunn Ha GECKOHEUHOCTH. ACUMITOTHI.

[Tpupamenne aprymenTa, npupamenue ¢GpyHkuuu. [lonsTre o mpousBoaHoi GyHKIMH B Touke. ['eomeTpudeckuit 1 GpusnyecKuii
CMBICJI IPOU3BOIHOM.

[MponsBomubie GyHKIMI: y=x TIe & NEHCTBUTEIBLHOE YHCIIO; Y=aX; y=sinx, y=cosx , y=logx. IlpaBuna auddepeHInupOBaHUS
CYMMBI, IPOU3BEICHMS U YACTHOTO.

Metox MareMaTH4eCKON MHIYKLIMH.

[IpousBonnas ¢pyukiuu y = f(g(x)). [IpousBonnas oOpatHoi GHyHKIIUH.

Bropas npousBoHas u €€ GU3NIECKHIA CMBICIL.

HccnenoBanue GyHKIMH C TTOMOLIbIO POU3BOAHOIA.

JloctaTouHble ycinoBus Bo3pacTanus (yObiBaHus) GpyHkuu. HeoOxonumele ycioBUs TOUEK MAKCUMyMa U MUHUMYMa. JlocTaTouHble
YCIIOBHUSI MAKCUMYMa U MUHUMYMa.

[IpaBmiio HaxoXk/1eHUsI HaMOOJIBILIEr0 ¥ HAMMEHBLIET0 3HAYUeHUN (DYHKIUH.

Vcnonb30BaHue MpOU3BOAHOM MPH UCCIIEAOBAaHUH (DYHKIIHI, TOCTPOSHUH IPadUKOB.

Hcnonp3oBaHre cBOMCTB ()YHKUUMH MpU pEHIEHUH 3aJad, B TOM 4YHCle (U3NYECKUX U TeoMeTpuueckux. PemieHue 3amay Ha
HKCTPEMYM, HaUOOJIbIINE U HAMMEHBIINE 3HAUCHUS

Buner eSITEIILHOCTU
o0yJaromuxcs

OObsicHEeHNEe W WUTIOCTpAIIUs TOHSTHS TpeJiesia oclieIoBaTeIbHOCTH. [IpuBeneHne npuMepoB MocaeI0BaTeIbHOCTEH, UMEIOIINX
Mpezell U He UMEIOIINX Ipeiena.

Hcnonb3oBaHue TEOPEMBI O NMPEIEIe MOHOTOHHON OTPaHUYEHHON OCIEA0BaTEIbHOCTH.

Haxoxnenne cyMMbl 6€CKOHEYHO yOBIBAIOIIEH T€OMETPHUECKOM MPOTPECCHH.

[TepeBoa OeckOHEUHOM IEPHOTUYECKON POOH B OOBIKHOBEHHYIO JIPOOb.

BriBoa hopmyibl ATUHBI OKPYKHOCTHU U TUIOIIAIU Kpyra. BeraucneHue npeaenoB mociae10BaTeIbHOCTEH.

OOBsicHEeHVEe W WLTIOCTpalus MOHATHS npeaena ¢dyHKuuu B Touke. [IpuBenenne mpumepoB (yHKIIMNA, HE UMEIOMIUX Tpeesia B
HEKOTOPOU TOYKE.

Brruncnenue npenenoB QyHKIMA.

Amnanu3 noBenenus GyHkiui. HaxoxxaeHne acuMIITOT.




Brruucnenune npupanieHus QyHKIIMN B TOUKE.
Ay
CocraBiieHrE U UCCIIEA0BAHNE PA3HOCTHOTO OTHOLIEHUS A’ BBIBOJIbI O CTPEMJIEHUH Pa3HOCTHOTO oTHOWEHHS mpu Ax—0.
X

Haxoxnenue npezena pa3HOCTHOTO OTHOLIEHUS.

Beruuciienue 3HaueHus NpoM3BOIHON (DYHKIIMU B TOUKE (II0 ONPENENIEHUI0).

Haxoxxnenue yrimoBoro ko3¢ ¢uipenrta kacaTtelbHOl K rpaduky pyHKINU B TOUKE ¢ 3a7aHHON aOciuccoil. CocTaBieHne 3amucu
ypaBHEHUsI KacaTellbHOW K rpaduKy QyHKIMH, 3aJAHHOM B TOUKE.

HaxoxaeHre MrHOBEHHOM CKOPOCTH M3MEHEHHS (DyHKIIHU.

Ananu3 noeseHuss QyHKIMM Ha pa3IMyHBIX ydacTKax oOJacTH ONpeAeeHUs, CPaBHEHHE CKOpocTel Bo3pacTaHMsl (yObIBaHMS)
¢ynkuuu. HaxoxneHue mponu3BOIHBIX 3JIEMEHTAPHBIX (PYHKITUIH.

BeIiBoJ 1 Mcnionb30BaHMe IPAaBUI BEIUMCIIEHUS TPOM3BOAHOM. HaxoxkaeHne npon3BOAHBIX CyMMBI U IPOU3BEAEHUS IBYX (DYHKIIMH,
HX 4aCTHOTO.

Haxoxxnenue npon3BoiHOMN ciiokHOM (pyHKMU. HaxoxaeHue npon3BoHON 0OpaTHON QyHKIUH.

JlokazatenbeTBo  (hopMyibl AU GEpPSHIUPOBAHUS TPOU3BEACHUS 7 (n>2) (QYHKIMHA METOJOM MAaTeMaTHYeCKOW WHTYKIIHH.
HaxoxxaeHue BTopoit IpoU3BOJHOM M YCKOPEHUs Ipoliecca, 3alaHHOro (GopMyIIoi.

Haxoxxnenne npoMexxyTKOB BO3pacTaHus U yObiBaHHS (yHKUIWHU. Jl0Ka3aTebCTBO, YTO 3aaHHas (QYHKIUS Bo3pacTaeT (yObIBaeT)
Ha YKa3aHHOM IIPOMEXKYTKE.

HaxoxxneHnne TOYKM MHUHUMyMa U MakcumMyMa ¢yHKuuu. HaxoxkaeHue HamOOJIbIIEro W HaWMEHBIIETO 3HaYeHWH (YHKIHU Ha
OTpE3KE.

Haxoxxnenne HamOosbIIero W HaWMEHbIIero 3HadeHWid ¢(yHkiuu. MccnenoBanue (QYHKIMM C TIOMOIIBIO TPOM3BOIHOW M
noctpoeHue e€ rpaduka.

[IpuMeHeHne MPOU3BOIHON MPH PEIICHUH TEKCTOBBIX, TEOMETPUUECKHX, (PM3UUECKUX U JPYTUX 3a7a4

Pexomenoyeman memamuka ucciedoeamenpbCKux (NpoeKmmsix) paoom
1. Dnementsl Teopuu npezaenos. [loHaTue npeaena YUCIOBON MOCIEAOBATENILHOCTH. ApupMeTHYeCKHe CBOMCTBA MpeesioB. AKCHOMa HEMPEPbIBHOCTH.
Tounast BepXHss rpaHb YHCIOBOTO MHOXKeCTBa. Teopembl Kantopa u Beitepmrpacca. Hucno Ditniepa (OCHOBaHKME HATYPaAJIbHBIX JIOTApU(PMOB).
2. Beimykibie pynkuun. [ToHsTHE BRIMTYKION (DYHKIIUU; JOCTATOYHOE YCIOBUE BBIMYKIOCTH. [IprMeHeHne BRIMYyKIbIX (YHKITUI 7151 CpPaBHEHUS OCHOBHBIX
cpenHux (cpenHee apupMeTHIECKoe, CpeJHEe TEOMETPHUUECKOE, CpEHEE TapMOHUYECKOE, CPEeIHEE KBAJPATUIHOE).
3. Cpennue BenMuuHBI. PasnuyHble crocoObl J0Ka3aTeslbCTBA COOTHOLIECHUM MEX]Iy CpeIHUMH BeludrnHamH. Vcnosibp3oBaHUE CPeIHUX BEIUYMH IpU
pelIeHnu 3a1au.
4. HecrannapTHOoe NMpUMEHEHUE MPOU3BOIHON. Perienue 3aqay, B KOTOPBIX MPUMEHEHUE MPOM3BOJHONW HOCHUT 3BPUCTHUYECKUH, a HE aTOPUTMHUYECKHH
XapakTep.
5. 3ajaun Ha MAKCUMYM U MUHUMYM. AjreOpanyeckue, TPUrOHOMETPUUYECKUE, TEOMETPHUECKUE U aHATUTHUECKUE 3a/1a4l Ha SKCTPEMYM.
6. ®opmyna Teiinopa. [loHsTHe 0 paznoxkeHnn QyHKIUU B psg Teinopa W mpuMeHEHHE pPas3iOKCHUH MPH BBIYUCICHUW MPHONMKEHHBIX 3HAYCHUN
AQHATUTUYECKUX BBIPAKEHUH.
Tema 3. UnuTerpaJ



Tema «MHTerpam» pacmupser npeacTaBieHus o0ydaromuxcs 00 o0mMX uaesx U MeToJax MareMaTudeckoi Hayku. M3noxenue yueOHOro marepuaa
MpeArnojiaraeT oOnopy Ha T€OMETPUYECKYI0 HArISIAHOCTh M Ha €CTECTBEHHYIO HMHTYHUIMIO ydamuxcs. CrTporue ompeneneHuss U J0Ka3aTeabCTBa HE
MPeyCMOTPEHBI.

3amaun MoayJs Cdhopmuposame y 00ydaronmuxcsi npeacTaBieHne 00 HHTErpajie Kak OCHOBHOM MOHSTUHM MaTEMaTHYECKOI0 aHalln3a;
opeaHu306ams y4eOHYIO IESTEIbHOCTb, HAIIPaBICHHYI0 HAa O3HAKOMJICHHE C METOAAMM BBIUMCIICHHS IUIOIAAEH M 00BEMOB ¢
MIOMOIIBIO UHTErpaa, Ha MIPUMEHEHHE aliapaTa MaTeMaTHYeCKOro aHaliu3a B TeOMETpUH U (pu3mKe, a TaKxKe 175 J0Ka3aTesIbCTBA
psina $pakToB, U3BECTHBIX O0YUYAIOIIMMCS U3 OCHOBHOM LIKOJIBI;

cnpoekmuposams yieOHble CUTYAlluU, HATJIAHO U YOSIUTENbHO IS 00Y4aIOIMUXCS IEMOHCTPUPYIOIINE TOJIB3Y OT MPUMEHEHUS
MPUOOPETEHHBIX 3HAHUN U YMEHUUN I PEUICHUS 3a/1a4 MPAKTUYSCKOTO XapakTepa, 3a/1ad U3 JPYTuX pa3/IelioB MaTeMaTHKU WA
CME)KHBIX YUeOHBIX IIPEIMETOB

Conepxanue [Inomanp kpuBonuHelHOM Tpanenuu. [lonsTHe 00 MHTErpane Kak MIOIa Iy KpUBOJIUHEHHON Tpanenuu.

®opmyna Herotona — JleitOuumna.

[TepBooOpasnas. Tabmuna mepBooOpa3HbIx. [IpaBuia HAXOKICHHS IEPBOOOPA3HBIX.

[IpunoskeHust onpeaeséHHOro HHTerpaia

Bunnl JIEATENLHOCTH | Bpruncienue mionaan KpuBOJIMHENHON TPaAIlCLUH.

oOy4aromuxcs Haxoxzaenue npuOImKEHHBIX 3HAYCHUN HHTETPAIOB.

Brrunciienue niomana KpUBOJIWHENHON Tpaneuruy ¢ MOMOILBIO UHTETpaa.

HaxoxeHue nepBooOpa3HbIX IeMeHTapHbIX (yHKIHA, TepBoobpasubix: f(X) + g(x), kf(x) u f(kx+ b).

[IpumeHeHne nHTerpaia K BbIBOAY (GOpMYJI IUIONIAIeH TOBEPXHOCTU U 00bEMOB KPYIJIbIX TEJ

Pexomenayemasi TeMaTHKA HCCIE0BATEBCKUX (MIPOEKTHBIX) padoT

1. TlonspHble KOOPAMHATHIL. J[IMHA OKPYHOCTH U IUIOMIAAb Kpyra. Mcnonb30BaHue MOJISIPHBIX KOOPAWHAT IPU HAXOXKJCHUHU JIJIMH KPUBBIX (IJIMHA JYTH) U
riomaaen obmacTel, orpaHUMYCHHBIX KPUBBIMU (TUIOIIAAbL CEKTOpa). Pernenue 3amay.

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

3. Ilpu3Haku CXOIMMOCTH YHUCIOBBIX psifoB. CymMMa YieHOB OECKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKOW mporpeccud. IIoHsATHE O 4YHCIOBOM psijie.
Pacxoanmocts rapmonunueckoro psza. [Ipusnak Jlanambepa u nnTerpaabHblil npusHak. CpaBHEHHE YHCIIOBBIX PAIOB.

4. 3ameHa mepeMEeHHOM NpY BbIUMCICHUH UHTErpaoB. [[puMeHneHne pa3nuyHbIX MOCTAHOBOK MTPHU BHIYMCICHUN UHTETPAJIOB.

5. MHTerpupoBaHue N0 4acTsM. BbIunciieHue pasinuyHbIX HHTETPAJIOB yKa3aHHBIM METOJIOM.

6. HecoOcTBennple wuHTerpanbl. [loHSATHE O HECOOCTBEHHOM WHTeTpasie. BbIumciieHne HEecOOCTBEHHBIX WHTErpasioB. HaxoskaeHue T1uromane
HEOr'paHUYEHHBIX 00acTel.

MOJYJIb 2. BepoTHOCTb M CTATHCTHKA
VY4eOHblii Moaynb «BeposSTHOCT, M CTAaTHUCTHKa» HampaBlieH Ha (QopMupoBaHue y oOydaromuxcs (QyHKIHOHAJIBHOM TIpaMOTHOCTH — YMEHHUS
BOCIIPUHUMATh M KPUTHUECKU aHAM3UPOBATh HH(OPMAIHIO, IPEICTABICHHYIO B pa3IMYHBIX (OpMax, IOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PealbHbIX
3aBUCHUMOCTEM.
| 3aaun Moy | Chopmuposams y 0GyHarOIIXCs CHCTEMY 3HAHHH 06 OCHOBHBIX MATEMATHYECKHX MOJICIISX TCOPHH BEPOSTHOCTEH;




opzanuzosams y4eOHYIO AEATENbHOCTb, HANPABICHHYI0 HAa OCBOCHHE MAaTEMAaTUYECKMX METOJIOB, MO3BOJIIOIIUX H3MEPATh U
CpaBHUBATh BEPOSTHOCTH PA3IMYHBIX COOBITUH, IENIaTh BHIBOJIBI U IIPOTHO3HI;

cnpoekmuposamsy y4eOHble CUTYalluu, HAIJISIIHO M yOeIUTENIbHO A1 00y4arouXcsl JEMOHCTPUPYIOLHE MO0Ib3y OT NPUMEHEHHUS
NPUOOPETEHHBIX 3HAHUI W YMEHMI JJIS pEIIeHHs 3a]a4 MPAaKTHYEeCKOTO XapakTepa, 3aad U3 IPYTux pa3fesioB MaTeMaTHKU WIIH
CMEXHBIX YUE€OHbIX IPEIMETOB

Copepxanue Bri6opku, coueranus. bunomuansubie koapdummentsl. bunom Herorona. Tpeyronsauk [lackans u ero cBoiicTsa.

Omnpenenenue u npumepsl ucnbiTanuil bepHymnu. @opmyna Ui BEpOSTHOCTH YUCIIA YCIIEXOB B CEPUM HMCNbITaHUN bepHyu.
MatemaTtuueckoe OKuJaHUE M AMCIIEPCHUS YMCIIa YCHEXOB B McHbITaHUM bepHymnu. OCHOBHbIE NIPUMEPHI CIy4allHbIX BEJIWYMH.
MaremMaTHueckoe 0KUaHue, JUCTIEPCUs CITy4aiiHON BEIMYMHBI.

He3zaBucumeble ciny4aiiHble BETUYHHBI U COOBITHSI.

IIpencraBnenue o 3akoHe OOJIBIINX YHUCEIT IS TOCIIE0BATEIbHOCTH HE3aBUCUMBIX UCTIbITAaHUI. EcTecTBeHHOHay4YHbIE IPUMEHEHUS
3akoHa 0onpIMX yrces. ONeHKa BEPOATHOCTHBIX XapaKTEPUCTHK (MATEMAaTHIECKOTO OKUIAHHS, JUCTIEPCUH ) CITyIaifHBIX BETHUUH
10 CTATUCTUYECKUM JIaHHBIM.

[IpencraBieHyre 0 reOMETPUUYECKON BEpOSITHOCTH. Pelienre npocTelnx NpUKJIaJHbIX 337a4 Ha T€OMETPUUECKHE BEPOSITHOCTU
Bugst  pearensHoctu | OnepupoBanue popMyaamMu Ui Yucia ynopsaouyeHuit Habopa u3 N 31eMeHTOB, yIOPSAA0YEHHBIX U HEYIOPSAA0YEHHBIX BBIOOPOK 71
oOyyaromuxcs anemeHToB u3 N, yucna map coueranuii B MHOKecTBe u3 2N ariemeHToB. [lokazarenscTBo Gpopmyiiel 6MHOMa HbI0TOHA M OCHOBHBIX
KOMOMHATOPHBIX COOTHOLIEHUH Ha OMHOMMaIbHbIE KO3 duuuenTsl. Mcnonb3oBanue TpeyronbHuka [lackans ans pemeHus 3aaay
0 OMHOMMAJIBHBIX KO3 PUIIEHTaX.

BeruncnieHne BepoOSTHOCTH MMOJIyueHUs: K yCrexoB B MCIbITaHHSIX bepHymu ¢ (BooOlie roBopsi, HEpaBHBIME) MapamMeTpamu p, ¢,
HaXO0XJEHUE MATEeMaTUYECKOTO0 OXUAAHUS W AMCIEPCUM uucia ycnexoB. [IpuBeaeHue mpuMepoB clydyalHBIX BEIMYMH (YHUCIIa
YCIIEXOB B C€PUU MCIIBITAaHU, YMCIa MONBITOK MIPU YraJIbIBAHUHU, Pa3MEPOB BBIMIPHINIA/ MPUOBUTH B 3aBUCKMOCTH OT CIYYalHBIX
00CTOSITENBCTB U T. 11.). HaxoxkaeHne MaTeMaTHuecKOro OKUAAHUS U IUCIIEPCUN CITy4ailiHOM BEJIMYMHBI B CITy4yae KOHEYHOTO YHClia
HCXO0/I0B. Y CTaHOBIJIEHHE HE3aBUCUMOCTH CIy4alHbIX BEJIMYMH. BblABHKEHHE 00OCHOBAHHBIX MPEANOI0KEHUNH O HE3aBUCUMOCTH
CIIy4alHbIX BEJTMYMH HA OCHOBAaHUM CTaTUCTHUYECKUX JAHHBIX.

OOBbsicHeHHe 3aKOHa OOJIBIIMX YHCEI JUIs MTOCIEeI0BaTeIbHOCTH HE3aBUCUMBIX CIyYalHbBIX BEIMYUH; B YACTHOCTH, MIPEICTABICHHUE
O TOpPSAKE TUIMYHOTO OTKJIOHEHHSI OT CPEIHEro 3HaueHUs B 3aBUCUMOCTU OT 4ucia HchnblTaHuil. OmnMcaHue MpocTeHIInX
€CTECTBEHHOHAYYHBIX MPUIIOKEHUH 3aKOHa OOJIBIINX YUCEN, B TOM YHCJe 3aKOHOB MeHens.

Boruncnenue BeposSTHOCTH MMOMNalaHus CIy4alHOM TOYKM (QUIyphl B HEKOTOPYIO €€ 4acTb NMpPU PaBHOMEPHOM pacHpelesIeHUn
BEpOSATHOCTEH. BrIunciieHre BepoSATHOCTH MOMyYeHHs (HUTYpbl/KOHGUTYpallMK ¢ TaHHBIMH CBOMCTBAMH NpH CIy4aiiHOM BbIOOpe
apaMeTpoB

Pekomendyeman memamuxa ucciedo8amensCKux (npoexKmmuslx) paoom
1. TlepecTaHOBKH, COUYETAaHUS U pa3MeIIeHUs C MOBTOpeHUussMU. OCHOBHBIE (opMyIbl. Perenre KOMOMHATOPHBIX 33/1a4 KakK ¢ MPUMEHEHUEM yKa3aHHBIX
MOHSATUH, TaK U 0€3 UX IPUMEHEHUS.
2. T'eomeTpuyeckue BeposSTHOCTHU. Penienne 3aa4 Ha HaX0KIEHHE TEOMETPUIECKUX BEPOSITHOCTEH.
3. IlpuHIHAIT BKITFOUSHUS U HCKITFOUEHUs. J|0Ka3aTeahCTBO MPHHIIMIIA U PEIICHUE 3a1a4 C €0 UCITOJIb30BAHUEM.



4. TlpousBonsmue (GpyHKIUU, ACHCTBUA Ham HUMH. [loHsTHe dopmanbpHOro cremeHHOro psaa. I[IpumeHeHue MPOM3BOAAIIMX (YHKIUHA K PEIICHHUIO
KOMOWHATOPHBIX 337[a4 ¥ TEOPETUKO-BEPOSITHOCTHBIX 33/1a4.

5. Cpennue BenHUMHBI, MOMEHTHI. [IOHATHS MaTeMaTH4ecKoro OKHIaHus, TUCIIEPCUH, MOMEHTOB Topsiaka 3 u 4. Penienue 3a7a4 Ha HAXOKJCHUE CPETHUX
BEJIMYMH.

6. HenpepsiBHble pacnpenenenus. [IpocTeiiive HenmpepbIBHBIE pacnpeienenus (paBHOMEpPHOE, MOKa3aTelIbHOe, HOPMaIbHOE)  HAXOXKACHUE UX YHCIIOBBIX
XapaKTEPUCTHUK (MaTEMaTUUYECKOIO 0’KUJAHUS, TUCIIEPCUN).

3. TpeGoBaHusi K YPOBHIO MOJATOTOBKH 00Y4YaIOIIUXCsl M0 JAHHOM MporpamMmme.

[Tporpamma obGecrieunBaeT JOCTUKEHHE CIAEAYIOUINX PE3yIbTATOB OCBOCHUSI 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHus:

JIMYHOCTHBIE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOUICHHSI K YYEHHIO, TOTOBHOCTh U CITIOCOOHOCTH 00YyYaIOUIMXCs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIUH K 0OYUEHHIO | 10- 3HAHUIO, BEIOOPY JalibHEHIIero oopa3oBanus Ha 0a3e OPHEHTUPOBKU B MHUpE Mpodeccuii U mpodecCHoHaIbHBIX
MPENOYTEeHUH, OCO3HAHHOMY MOCTPOSHUIO UHANBHUIYaIbHOM 00pa30BaTeIbHOM TPACKTOPHH C YUETOM YCTOMYHMBBIX TO3HABATEIBLHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH IEITOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MTPAKTUKU;

3) chopMUPOBAaHHOCTH KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMHU U MIIAIINMHU, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YIeOHO-UCCIIEI0BATEIBCKON, TBOPUECKON U IPYTUX BHIAX ACATEIBHOCTH;

4) yMeH#ue ACHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCT- HOM M MHUCbMEHHOM pedr, TOHUMATh CMBICT MIOCTaBICHHOH 3a1a4H, BBICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI;

5) mpeacTaBiieHrne 0 MaTeMaTHYECKON Hayke Kak cdepe 4eloBeUeCKOl AesITeIbHOCTH, 00 Tanax e€ pa3BUTHS, O €€ 3HAYMMOCTH AJIsl Pa3BUTHUSA
LMBUJIN3ALUY;

6) KPUTHYHOCTH MBIIIJICHHUS, YMEHUE PACIIO3HABATh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa; 7) KpeaTUBHOCTD
MBIIUICHUSI, THUIIMATHBA, HAXOYHUBOCTh, AKTUBHOCTH TIPH PEIICHUH alredpandeckux 3a1ad; §) yMeHHe KOHTPOJIHPOBATH MPOIIECC U Pe3yIbTaT yueOHOH
MaTEMaTHYECKOH eATEIbHOCTH;

9) ciocoOHOCTH K AMOLIMOHAIBHOMY BOCHPUSATHIO MaTEMaTHUECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyKIACHHM.

MeTanpeaMeTHbIe:

1) ymeHue caMOCTOATENbHO TIIaHUPOBATH aAlIbTEPHATUBHBIE MTyTH JOCTHXKEHHS 11€JIei, 0CO3HAHHO BhIOUpaTh Hanbosee F3(h(PeKTUBHBIE CITOCOOBI
peleHus yueOHbIX U M03HABaTEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBIISATH KOHTPOJIb [0 PE3YJIbTATy U O CIIOCO0Y NEHCTBUS Ha YpOBHE MPOU3BOIBHOIO BHUMAHUs U BHOCUTh HEOOXOJUMbIE
KOPPEKTHBBI;

3) yMeHue a/IeKBaTHO OLIEHUBATh NMPAaBUJILHOCTh WM OIIMOOYHOCTh BBIMOJIHEHUS yueOHOU 3a/1aut, €€ 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHbIE
BO3MOKHOCTH €€ pellIeHus;

4) oco3HaHHOE BJIaJIEHUE JIOTUYECKUMU JICUCTBUSAMHU ONpEIeNIeHUs] MOHITUI, 0000LIECHHS, YCTAHOBJICHHS aHAJIOTUH, Kilaccu(UKalli Ha OCHOBE
CaMOCTOSITENTLHOT'O BEIOOpa OCHOBAHUM U KPUTEPHUEB, YCTAHOBJICHUS POIOBUIOBBIX CBS3€EHi;

5) yMeHue ycTaHaBIMBaTh MPUYHMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKOE pacCyKICHHE, YMO3aKIIoueHne (MHIYKTUBHOE, JeTYKTUBHOE U I10
aHAJIOTUH) U BBIBOJIBL;

6) yMeHUe co3/1aBaTh, IPUMEHSTh U IPE0OPa30BbIBATh 3HAKOBO- CHMBOJIMUECKUE CPEJICTBA, MOJIEIIN U CXEMBI JUISl pElIeHHs YUeOHBIX U
[I03HABATENIBbHBIX 33/1a4;



7) yMeHME OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTD C YUUTENEM U CBEPCTHUKAMM: ONPEAEIATH LENIU, paclpeiesieHIe
(byHKIMH ¥ poJieil yYaCTHUKOB, B3aMMOACUCTBHE U O0IIKE CIIOCOOBI paboThl; yMEeHHE paboTaTh B IPYIIe: HAXOAUTh O0Iee peleHHe U pa3peniaTh KOH(DIUKTHI
Ha OCHOBE COINIaCOBaHU MO3ULUM U y4€Ta HHTEPECOB; CIaylIaTh NapTHEPA; GOPMYIUPOBATh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

8) chopmMupoBaHHOCTH YU4eOHOI U 0OIIETIOIH30BATEILCKONH KOMIIETCHTHOCTH B 00JIACTH MCIIOIb30BaHUS HH(DOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
texnosoruit (MKT-koMIeTeHTHOCTH);

9) nepBoHaYaNbHBIE MPEACTABICHUS 00 HILSIX U O METOJIaX MAaTEMAaTHKU KaK 00 YHHBEPCAIbHOM SI3bIKE HAYKU M TEXHUKH, O CPEICTBE MOAEIHPOBAHUS
SIBJICHUH U NPOLIECCOB;

10) ymeHue BUIETh MaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHOM CUTYaAIMH B APYTUX JUCUUILUINHAX, B OKPYKAIOMIECH KU3HU;

11) ymeHue HaxOUTh B Pa3IMYHBIX MCTOUHMKAX MHPOPMALIMIO, HEOOXOIUMYIO JUIsl peLLICHHs] MAaTEMAaTHYECKUX MPo0JIeM, U IPEICTABIIATh €€ B
MOHATHOW (hOpMe; IPUHUMATH PEIICHHE B YCIOBUAX HEMOIHON M N30BITOYHON, TOUHOW U BEPOSTHOCTHOM MH(pOpMAIINN;

12) ymeHue NoHMMAaTh U UCIOIb30BATh MATEMAaTHUECKUE CPEJICTBA HATIAAHOCTH (PUCYHKH, YEPTEXH, CXEMBI U JIp.) IS MIUIIOCTPALUU, HHTEpIIPETaLUH,
apryMeHTalluu;

13) ymMeHue BbIABUraTh TMIIOTE3bI IPU PELICHUU YY€OHBIX 33]a4 U IOHUMAaTh HEOOXOJUMOCTb UX IPOBEPKHU;

14) ymeHue NIpUMEHATh HHIYKTUBHBIEC U ICAYKTUBHBIEC CIIOCOOBI PACCYXKICHUH, BUJETh Pa3JIMYHbIC CTPATETUH PEIICHUS 3a/1a4;

15) noHrMaHue CYyITHOCTH aITOPUTMUYECKUX MPEANUCAaHUNA U YMEHHE 1eCTBOBATh B COOTBETCTBUHM C MPEAJIOKEHHBIM aIrOPUTMOM;

16) ymeHue caMOCTOSITETILHO CTAaBUTH II€ITH, BEIOMPATH M CO34aBATh AJITOPUTMBI JJISl PEIICHUS] YIeOHBIX MaTeMAaTHIECKUX MPOOIIeM;

17) ymeHue MiIaHupoBaTh U OCYIIECTBIIATh AEATEIbHOCTD, HAIIPABJIEHHYIO Ha pellIeHHE 3a]a4 UCCIIeI0BaTEIbCKOI0 XapaKTepa.

npeAMeTHbIE:

1) ymenue pabotaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, U3BJICUEHHE HEO0OX0AUMOM nH(pOpMAaLIUK), TOYHO U IPAMOTHO BBIPAaXaTh CBOU
MBICJIH B YCTHOW M MIUCBMEHHOM peuu, MPUMEHSISI MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, HCIIOJIb30BaTh PA3IMYHbBIC SI36IKK MAaTEMATHKH (CIIOBECHBIH,
CHUMBOJIMYECKHH, TpadruecKuii), 000CHOBBIBATh CY>KICHHUS, MPOBOAUTH KIaCCU(PUKAINIO, TOKA3bIBaTh MATEMATUUECKUE YTBEPIKICHHUS;

2) Bagenne 6a30BbIM MOHATUHHBIM aIllapaToM: UMETh MPECTABIICHUE O YHCIIe, BJIaIeHHEe CUMBOJIBHBIM SI3IKOM alreOphl, 3HAaHUE HIIEMEHTAPHBIX
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH, (POPMUPOBAHHE MPEACTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHUPE U O Pa3JInYHbIX CIOco0ax X
n3ydeHusi, 00 0cOOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHHe BBINOJIHATH ajredpanyeckue npeodpazoBaHus palliOHATIBHBIX BRIPAKEHUH, IPUMEHATh UX JUIS pellleHHs] yueOHbIX MaTeMaTHUECKUX 3aj1ay 1
3aJ1a4, BOSHUKAOIINX B CMEXKHBIX yU4EOHBIX MpeMEeTax;

4) yMeHue MoJib30BaThCsl MAaTEMAaTHUYECKUMHU (OPMYJIaMU M CAMOCTOSTENIEHO COCTABIATH (DOPMYJIIbI 3aBUCUMOCTEN MEXy BETMUYMHAMU Ha OCHOBE
00001IEHHNS YaCTHBIX CITy4yaeB U IKCIEPUMEHTA;

5) yMeHue peliath IMHEHHbIE U KBapaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJUMBIE K HUM YPaBHEHUS, HEPABEHCTBA, CUCTEMBI; IPUMEHSTh
rpaduYecKre MPeICTaBICHUS ISl pEIICHUS U UCCIIIOBaHHS YpaBHEHHU, HEPABEHCTB, CHCTEM; IPHUMEHSITh TIOTydeHHBIC YMEHHS JIJISl pEIICHUS 3a/1a9 U3
MaTEeMaTHKHU, CMEXXHBIX TPEJAMETOB, IPAKTUKHU;

6) oBJaJIeHHE CUCTEMOW (DYHKIIMOHABHBIX MMOHITHH, PYHKITMOHAIBHBIM SI36IKOM U CHMBOJIMKOH, YMEHUE CTPOUTH rpadukn GyHKIINH, ONTMCHIBATh UX
CBOMCTBA, UCIOJIb30BATh (PYHKIMOHATIBHO-TpapuuecKre MpeCTaBICHHS Ul ONMCAHUS U aHAJIN3a MaTEeMAaTUYECKUX 33/1a4 U PealbHbIX 3aBUCUMOCTEIH;

7) oBJaieHHE OCHOBHBIMH CITOCOOAMU TIPEICTABICHUS M aHAJIN3a CTATUCTHYECKHX JTaHHBIX; YMEHUE PelIaTh 33/1a4 Ha HAXOXK/ICHUE YacTOTHI U
BEPOSITHOCTH CIy4alHBIX COOBITHIA;

8) yMeHHEe IPUMEHSTh U3yYSHHBIEC OHITHS, PEe3YJIbTAaThl 1 METOIBI TIPH PEIICHUH 3a/1a4 U3 PA3IMIHBIX Pa3/IelIoB Kypca, B TOM YHUCIIE 3a/1a4, He
CBOJSIIIMXCS K HEMOCPECTBEHHOMY NPUME- HEHHUIO N3BECTHBIX aITOPUTMOB.



4. YYEBHO-TEMATUYECKU IIJIAH 11 KJIACC AJITEBPA U HAYAJIA AHAJIU3A

Ne Ne XapaKTepucTMKa OCHOBHbIX BUA0B ®obma
I1/I1 YPOKa p,aTa no ,El,aTa no Cop,epx(aHMe matepuana AEATENIbHOCTU YYEHUKaA KOHTp S
B Teme nnaHy dakty po
I'nasa I. Tpuronomerpudeckue pynkuuu (19 yacon)

1 1/1/1 1 Hemens Ob6nacTp onpeneneHus 1 MHOKecTBO 3HaueHni | IIpenmerHnsie. [1o rpadukam QyHKIHI OMCHIBATH HX CBOICTBA
TPUTOHOMETPUUECKHUX (DYHKIUH (MOHOTOHHOCTbB, OTPAHUYEHHOCTh, YETHOCT, HEUETHOCTD,

2 1/1/2 1 menens OGacTh ONpeieNICHAsI 1 MHOKECTBO 3HAUCHUM | nepuogudHoCcTh) IpuBoauTs npumepsl GyHKIUH (3aJaHHBIX C TOMOILBIO
TPUTOHOMETPHUUECKHUX (DYHKIUH (dopmynsl wiau rpaduka), 00aaaroMKX 3aJaHHBIMH CBOHCTBAMH

3 1/2/1 1 Hemens YETHOCTH, HEYETHOCT, MIEPUOTMIHOCT (HanpuMep, OrpaHUUEHHOCTH). Pa3bsCHATH CMBICI NEPEUUCICHHBIX
TPUTOHOMETPHYECKUX (QYHKIUI CBOMCTB. [1300paxath rpauKH CI0XKHBIX (QYHKIMI € TOMOILBIO

4 1/2/2 1 nenens YETHOCTD, HEYETHOCTD, IEPHOAUYHOCTE rpadonocTpouTeneii, OmIckBaTh UX CBOMCTBA. Penrats npocreiinime
TPUIOHOMETPHUECKUX (DYHKLIUI TPUTOHOMETPUUYECKHE HEPABEHCTBA, UCTIONb3Ys rpaduK GyHKINH.

5 1/2/3 2 Henens YETHOCTh, HEUETHOCTD, IEPUOIUYHOCTh Pacnosnasath rpaduKu TPUTOHOMETPUYECKHMX QYHKIMHA, rpadukn
TPHrOHOMETPHYECKHX DYHKIIHIA OOpaTHBIX TPUTOHOMETPHUYECKUX (DYyHKIHUHA. [I[pIMEHAT U HOKa3bIBaTh

6 1/3/1 2 Henenst CBoiicTBa (YHKIMHU Y = COS X U ee rpaduk CBOWCTBA OOPATHBIX TPUTOHOMETPHICCKHX ()YHKIIHIA.

7 1/3/2 2 Henens CaoliicTBa ()YHKIHUHU y = COS X U €€ rpauk Crpouth rpaduKH dIEMEHTAPHBIX (HYHKIHH, HCTIONb3Ys

8 1/3/3 2 Henens CBoficTBa QYHKIIIH y = COS X 1 ee rpaduK rpadonoCTpOUTEINN, U3ydaTh CBOMCTBA IIEMEHTAPHBIX (I)yHIfLII/Iﬁ 10 UX

9 141 3 Henens CoiicTsa hYHKINMH y = sin X H ee rpabuk rpa(bHKaMi (hopMyIIMpPOBATH THIIOTE3BI O KOJINYECTBE KOPHEH

10 1/4/2 3 Hexem CroficTsa byHKIMH Y = sin X  ee rpaduK YpaBHEHHH, COJIEpKAIINX dJIEMEHTApHbBIE QYHKINHU, U MPOBEPATE HX.

1 1/4/3 3 Henens ChocTBa (hYHKIHH Y = Sin X ¥ 6¢ rpaduK BrimoisaTs n;v)eo6pa3OBaHm rpadMKOB IEMEHTApHbBIX QYHKIINI:

12 1/5/1 3 nexens CroticTsa dyHiimi Y = tg  # y = ctg X HapajenbHBIN IepeHoC, PacTsHKEHUE (CKaTHe) BAOJIb OCH OpJIMHAT.

13 1/5/2 4 Henens CroiicTsa hyHKIMI Y = tg X 1 y = ctg X [TpumeHsTh Apyrue 31eMeHTapHble COCO0BI TOCTPOeHHS I'padrKoB

JInunoctHbie. CHOpMUPOBaHHOCTH MUPOBO33PEHHUS,
14 1/6/1 4 Henenst OOpatHble TpUroHoMeTpuyYeckue (YHKIHH .
COOTBETCTBYIOILIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

15 1/6/2 4 Henens ObpartHbie TPUTOHOMETPHIECKHE (yHKIINM KPUTHUYHOCTD MBIIUICHHS, YMEHHUE PACIIO3HABATH JOTHIECKH

16 1/6/3 4 Heplens OGpatHble TpUroHoMeTpHtecKue QyHKunM HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (haKTa;

17 1 S Heflens Ypok 0600mieHns 1 CHCTeMATH3ALNN 3HAHUIE MeranpeameTHble. Biajenue sS3pIKOBBIME CPEACTBAMY — YMEHHUE

18 1 S Hepent YPOK 0000IICHNS ¥ CHCTEMATH3AMU 3HAHH SICHO, JIOTHYHO ¥ TOYHO U3J1araTh CBOIO TOUKY 3PEHHS, UCIIOJIb30BaTh

19 1 5 Henens KonTponbnas pabota Nel aJIeKBATHBIC S3BIKOBBIC CPE/ICTBA; K.p.
«Tpuronomerpuueckue GpyHKIHN»

I'maBa II. Ilpou3sBogHas u ee reoMeTpHYECKHIl CMbIC (22 yaca)

20 2/1/1 5 Henensd [Ipenen nocnenoBaTEILHOCTU peamernsble. [IpuBoUTH MpUMEPHI MOHOTOHHOM YHCIIOBOM

21 2/1/2 6 Henens IIpenen nocaenoBaTeNbHOCTH MOCJIEI0BATEILHOCTH, UMEIOIIEH npenei. Beraucisate npeaessl

22 2/1/3 6 Henens [Ipesesn nociea0BaTeIbHOCTH MOCIIeIOBaTeILHOCTEH. BEIICHATD, SIBIISETCS JIU ITOCIEI0BATEIIbHOCTD

23 2/2/1 6 Henens [penen GpyHxuun cxopsmerics. [TpuBouTh MpUMEpPBI QYHKITHMA, SBISIONTIXCS

24 2/2/2 6 nemens Ipesen GyHKIMHI HENPEePbIBHBIMU, UMEIOLINX BEPTUKAIBHYIO, TOPU30HTAIbHYIO

25 2/3/1 7 Henens HempepbIBHOCTh QYHKLIHU ACHMITOTY. 3alKChIBaTh YPaBHEHHUE KAXKIOMW U3 dTHX aCUMIITOT. Y METh

26 2/4/1 7 Henens Onpe/ie/ieHue IPOU3BOAHOI 1o rpaduKy GYHKIHH ONpPENeNsiTh MPOMEKYTKH HEITPEPHIBHOCTH U

27 2/4/2 7 Henens OnpeielieHHe NPOH3BOIHOI TOYKH Pa3pbiBa, €CIH TAKHE UMEIOTCSI. VMeTBV JIOKa3bIBaTh

28 2/5/1 7 Hexenst TIpasnia auddepeHIupoBanns HEMpEPLIBHOCTH ¢ysknnn. Haxogute yriosoi K03 dunneHT

29 2/5/2 8 Heemt Tpaswia b dbepeHMpoBanHs KacaTeJbHOH K rpaduKy QyHKIMH B 3alaHHOM Touke. Haxonuts




30 2/5/3 8 Henens [pasuna muddepeHurpoBanus MIHOBEHHYIO CKOPOCTb JBM)KEHUSI MaTEpPUAIbHOU TOUKH.
31 2/6/1 8 Henens [IpousBoaHast cTelIeHHONW (QYHKIMU AHanu3upoBath noBejeHne QyHKIMI Ha pa3IMYHbIX ydacTKax o0nacTu
32 2/6/2 8 Henens [pousBoaHas creneHHON QyHKIMU OIpeJIeNIeHNs], CPaBHUBATh CKOPOCTH BO3pACTaHUs (yObIBaHMS)
33 2/7/1 9 Henens IIpon3BOIHBIC 3JIEMEHTAPHBIX (byﬁ}(up[ﬁ Q)yHKHI/II\/'I.HaXOZ[I/ITB MPOU3BOAHBIC 3JICMCHTAPHBIX (1)yHKI_[I/II\/JI. Haxoants
34 2172 9 Henens IIpou3BoiHBIC 3JIEMEHTAPHBIX (QYHKIUI TPOM3BOJHBIC CYMMBI, IPOU3BEICHNUS H YaCTHOTO ABYX (YHKIIHIA,
35 2/713 9 Hepmens [Ipou3BoaHbIEC HIEMEHTAPHBIX (DYHKIUH IPOM3BOAHYIO C10KHOM pynkuun y = f (kx +b).O0bsAcHATS 1
36 2/8/1 9 memens [ eOMETPUYECKHii CMbIC]I IPOH3BOAHOI WILTIOCTPHPOBATE MOHATHE MPEJIeNa NOCHEA0BATENBHOCTH. [IpuBoauTh
37 2/8/2 10 nenens T eOMETPHYECKHUH CMBICI IPOU3BOIHOM TIPUMEpBI MOCICAOBATCIEHOCTEH, MMCIOIIHX IPEACIT 1 HE MMCIOMIHIX
38 2/8/3 10 Hepens I'eoMeTpHueCcKHi CMBICI IPOU3BOTHOM Tipenea. HOHfBOBaTLC’I TEOPEMOI O MPEALIC MOHOTOHHOH
39 1 10 nenens VpOK 06OBIICHHS U CHCTeMATH3aIAM 3HAHUM OTpaHWYEHHOI! MOCIIe0BaTEILHOCTH. BBHIBOANTH (hOPMYIIBI AITHHBI
20 1 10 Henens Vpok 06OGIIEHNS H CHCTeMATH3AIIN SHAHKHA OKPY’KHOCTH W IIIo1naau kpyra. OObsICHATE U WILTIOCTPUPOBATD MOHATHE
41 1 11 nenens KonrponbHas padora Ne2 «IIpousBonHas u ee MpeAieiIa GyHKMH B TOUKE, HpHuBOIMTL HpUMEpEL GynKiui, ne . K.p.
TeOMeTpHTECKH CMEICT HUMEIOIWIX NPE/ieria B HEKOTOPO# TotKe. Brrunciste npenens GyHKIui.
AHanu3upoBath noBejeHre GyHKLIMI Ha pa3IMYHbIX y9acTKax o0nacTu
omnpeaenenus. Haxonuts acuMnToTel. BeraucisaTh npupaiieHue GyHKIUU
B Touke. COCTaBIISITh U MCCIIEI0BATh Pa3HOCTHOE OTHOIIeHHEe. HaxoanTs
TIPEEN Pa3HOCTHOTO OTHOIICHHS. BEIYHCIIATH 3HaUEHHE IPON3BOTHOM
¢yHKIHHU B TouKe (110 onpeaeneHnto). HaxoauTs yrioBoit ko3 ummeHT
KacaTeJbHOH K rpauKy (yHKIUH B TOUKE C 33aHHOM aOCIICCON.
3amuceIBaTh ypaBHEHHUE KacaTeNbHOM K rpaduKy QyHKIUH, 3a1aHHON B
Touke.HaxoquTh MPOU3BOHYIO CIIOKHOU (YHKIIUH, 0OpaTHOI
¢ynkyy. [IpuMeHsTh NOHSATHE POU3BOIHON NPH PEIICHUH 33/1a4.
JlnuHocTHBIE. [0OTOBHOCTB M CHOCOOHOCTH BECTH IUAJIOT C IPYTUMHU
JIFOJIBMH, IOCTHTaTh B HEM B3aUMOIIOHUMAHUS, HAXOUTh O0IINeE LeJU U
COTPYJHHUYATH JUISl UX JOCTHIKECHHSL;
MertanpeaMeTHble. YMEHHE IPOIYKTHBHO 00IIaThCs U
B3aMMOICHCTBOBATH B IIPOLIECCE COBMECTHON EATEIBHOCTH, YIUTHIBATh
TIO3UINH IPYTUX YIACTHUKOB JIEATENLHOCTH, 3P PEKTUBHO pa3pemarsb
KOH(JIUKTEL,
I'naga III. IlpumeHenne Npou3BO/IHOI K HcceoBaHn0 pyHkuuu (16 yacoB)
42 3/1/1 11 nepens Bospacranue u yobiBaHue GyHKIUN IIpeamerHbie. Haxoaute BTOPYIO NPOU3BOAHYIO U YCKOpPEHHUE
43 3/1/2 11 nenenst Bospacranue 1 yobiBaHue QyHKIUH npoliecca, OIMChIBAEMOro ¢ TIOMOIIIBI0 GpopMysibl. HaxoanTs
44 3/2/1 11 Hemens DKCTpeMyMbl DYHKIIUH MPOMEXYTKU BO3pACTaHUs U yObIBaHUs (QYHKIMH. JJOKa3bIBaTh, 4TO
45 3/2/2 12 wemens DKCTpeMyMb! QYHKIHH 3amaHHas GyHKIUSA Bo3pacTaeT (yObIBaeT) HA YKa3aHHOM IIPOMEKYTKE.
46 3/3/1 12 nenens Haubospiiee n HanMeHbIIee 3HAYCHUS Haxoxute Touki MHHEMYMa 1 Makcumyma Gyrkiun. Haxoqurs
dyHKIIHI HauOosblIee 1 HAaMMEHbIIee 3HaYeHHs (PYHKIMN Ha oTpe3ke. Haxomuts
47 3/3/2 12 Henens HawnGonpuiee n HauMeHbIIee 3HAUCHUS HanOobIIIee M HAMMEHbIIIeE 3HaUCHHs QyHKIMHK. MccnenosaTh
yHKIMK (YHKIMIO C TOMOIIBIO NPONU3BOIHOMN U CTPOUTh €€ rpaduk. [IpumensTh
48 3/3/3 12 nemenst HawuGonbiiee 1 HaMMEHBINICE 3HAUCHHUS POH3BO/IHYIO IPU PEIICHAHN TEKCTOBBIX, FCOMETPHYCCKUX, (PH3MICCKHX
DyHKIHH U IpyTHX 3a1a4.
49 3/4/1 13 Henens TIpou3BOHas BTOPOTO MOPAIKA, BBITYKIOCTb H JInuyHocTHbIe. HaBblku cOTpyIHUYECTBA CO CBEPCTHUKAMU, AETbMHU
TOUKH mepernta MIIIETO BO3PACTa, B3POCILIMU B 06Ea3OBaTCHBHi)I>'I, 00IIECTBEHHO
50 31472 13 Hepens I[Ipon3Bo/IHAs BTOPOTO NMOPS/IKA, BRITyKIOCTh i | TO/IE3HOM, Y4eOHO-HCCIIe10BATENBCKOM, IPOSKTHOM U PYrHX BUax

TOYKH neperuda

JACATCIBHOCTH




51 3/5/1 13 nenenst [ocrpoenue rpadukoB GyHKIHHA MetanpeamMeTHble. YMEHHE CAMOCTOSATENBHO ONPEEIIATh LEH
52 3/5/2 13 Hepens IocTpoenue rpaukoB (yHKIUH JEATEIHOCTU U COCTaBIIATh IUIAHbI JESITEILHOCTU; CAMOCTOSTENBHO
53 3/5/3 14 vepens IToctpoenue rpadukoB GHyHKIMN OCYIIECTBIIATh, KOHTPOJIUPOBATH M KOPPEKTHUPOBATH JICATCILHOCTH;
54 3/5/4 14 nenens IToctpoenue rpadukoB GHyHKIMN HCTIOJB30BaTh BCE BO3MOIKHBIE PECYPCHI IS TOCTKECHUS
55 1 14 Henels ypOK 0606H16HI/I$I U CUCTEMAaTU3alluu 3HAHUU IIOCTABJICHHBIX HCHCI‘/’I 1 peam3aluu IJIaHOB ACATCIBHOCTH, BBI6I/IpaTI>
56 1 14 wenens Ypok 0000IICHHS U CHCTEMATU3AIMH 3HAHHUHA YCHCIIHBIC CTPATETUH B PA3JIMIHBIX CUTYAIUAX;
57 1 15 nenens KonrponbHast padora Ne3 «IIpumenenne K.p.
MPOU3BOTHON K MCCIICIOBAHUIO (DYHKIIUNY
I'naBa IV. llepBooOpa3nas u uarerpaJ (15 yacon)
58 4/1/1 15 Henens ITepBooGOpasuas IIpeamerHbIe. BeraucisaTs mpuOIIMKEHHOE 3HAYEHNAE IIIOIIAIH
p P p p
59 4/1/2 15 mepens [TepBooOpasnas KpUBOJMHEHHOH Tpanennu. Haxoants mepBooOpa3Hble pyHKIWIHA: y = Xp,
60 4/2/1 15 Henmens [IpaBuiia HAXOKIEHHS IEPBOOOPA3HBIX rae p
61 4/2/12 16 Hemens IIpaBwiia HaX0KICHHS IEPBOOOPAZHBIX R,y =sinx, y=cos X, y = tg x.Haxoxuts neppoobpasubie GpyHKUMI:
62 4/3/1 16 Henens [Inomans xpuBoMMHEHHON Tpanennu. HTETpan f(x)+g(x), kf(x) u f(kx+b).Beruncnars nnomany KpHBOIMHEHHOH
U ero BBIUHCIICHUE Tparmneruu ¢ momMonip Gopmynsl Herorona—IJIeiidonuiia. Haxonuts
63 4/3/2 16 venens [Inomans xpuBoMMHEHHON Tpanennu. HTETpan NPUOIMKEHHBIE 3HAYEHUS HHTETPATIOB. BHIMUCIATH MII0mab
1 er0 BEIUHCIICHUE KPHUBOJIMHEWHOW Tpaneuu ¢ MOMOILbIO HHTErpaja
64 4/3/3 16 Henemnst ITomma e KpUBOIMHElHHOM Tpanenuy. MuTerpan | HABBIKH COTPYAHMECCTBA €O CBEPCTHUKAMH, ACTEMU MIIAAIICTO
1 ero BEIYHCIICHIE BO3pacTa, B3pOCIBIMHU B 00pa30BaTebHON, 0OIIECTBEHHO TOJIEC3HOM,
65 4/4/1 17 nenens BbIUHCIICHNE UIOMAAEH GUTYp C TOMOIIBIO y4eOHO-HCCIIeIOBATENECKOM, MPOSKTHON U APYTUX BUIAX JACSTEITHHOCTH.
MHTErpanoB JInyHocTHBIE. [ 0OTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMIO, B TOM
66 4/4/2 17 Henens Bhuncien e miomaneii GUryp ¢ MOMOIIBIO grcie caMoo0pa30BaHUIo, HA TIPOTSHKCHUH BCEH J)KM3HU; CO3HATEIIFHOE
HHTErpasios OTHOIIICHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCICITHON
67 4/4/3 17 uenens Boruncienue miorazei Guryp ¢ moMorbo MpoQeccHoHALHOI 1 06IECTBEHHOH JeATENbHOCTH
HHTErpasios MeTtanpeaMeTHbIe. Y MEHUE UCITOJIB30BATh CPEACTBA
68 2/5/1 17 nenem AT ——— S — UH(OPMALMOHHBIX 1 KOMMYHHKAIMOHHBIX TexHoJorui (nanee — UKT)
(busHgeCKIX 387184 B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aI[MOHHBIX
" 3aja4 ¢ coOIroieHNeM TPeOOBaHHUH HIPTOHOMUKH, TEXHUKH
69 4/6/1 18 nenmens [Ipocreitmme auddepeHnnaibHble ypaBHEHHs & A P P ’
70 1 18 Henens VoK OGOGIICHITS 1 CHCTOMATHBALIN SHANMH 0€3011aCHOCTH, THTHEHBI, PECYypPCOCOePEKEHNUS, MPABOBBIX U 3TUUECKHUX
a P o 1 = HOPM, HOpM HH(OPMAIIMOHHOH 0€30MMaCHOCTH;
71 1 18 menens Ypok 000011IeHNS U CUCTEeMATH3AIH 3HAHUN
72 1 18 Henens Kontpomsnas pabota Ned «IlepBooOpasHas u K.p.
HHTErpam
I'naBa V. KomOunaropuka (13 yacos)
73 5/1/1 19 Henens MaremaTnueckasi HHIYKIHS
74 5/112 19 Henens Maremarnyeckast HHAYKIHs Mpeamerubie. [IpUMEHATH PU PELIEHAH 33184 METO] MaTEMATHYECKOM
75 5/2/1 19 venpens IIpaBuio nponsseneHus. Pasmerenus c MH/TyKIHH.
HOBTOPCHUAMH IIpuMeHATH NPaBHUIIO NPOU3BENECHHS PH BbIBOJIE (GOPMYIIBI UHCIIA
76 5/212 19 nenemns IIpasuiio nponsseneHus. Pasmemenus ¢ nepectanoBok. Co31aBaTh MaTeMaTUUECKHE MOJEIH JIJISl pELICHHS
IIOBTOPCHUAMH KOMOMHATOPHBIX 33/1a4 C TOMOIIBIO MOACYETa YHCIIa pa3MELICHUH,
77 5/3/1 20 nepens ITepecTaHoBKH MepeCcTaHOBOK U coueTaHni. Haxoaute ynciio nepecTaHoBOK ¢
78 5/3/2 20 menens I[TepecTanoBKM MOBTOPEHUAMH. PermaTs KOMOMHATOPHBIE 3a/1a9H, CBOISIIHECS K
79 5/4/1 20 menens Pasmenienust 6€3 MOBTOpEeHUH MOICYETY YHCIia COYETAHUN C IOBTOPEHUAMH. [IpuMeHsTh hopmyty
80 5/5/1 20 Hemens Coueranus 6e3 nmosropeHuit u 6uaoM HerotoHa | OmHoma Hrrotona. [Ipu Bo3BeeHnM OMHOMA B HATYPaJIbHYIO CTETICHBb




81 5/5/2 21 vepens Coueranus 0e3 noBTopeHuid 1 6uHOM HploTOHAa | HaxoaAWTh OMHOMHAIBHBIE KOA(G(QHUIUESHTHI IPH TOMOIIHY TPEYTOJIbHUKA
82 5/5/3 21 Hepens Coueranus 6e3 moBTopenuii u 6uHom Hetotona | IMackans
83 5/6/1 21 mepens CoueraHusi C IOBTOPEHHUSIMU JIn4HOCTHBIE. DCTETUYECKOE OTHOILLICHUE K MHUPY, BKIIIOUas SCTETHKY K.p.
84 1 21 Hegens Ypoxk 00001ICHHS U CHCTEMATH3AIMH 3HAHUHA ObiTa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;
85 1 22 Henens MeranpeameTHsble. BiiageHne HaBRIKaMH IO3HABaTENIFHON pediiekcun
KaK OCO3HAHHMS COBEPIIAEMbIX JCHCTBUI M MBICIUTEIBHBIX IPOLIECCOB,
UX pe3yJIbTATOB U OCHOBAHUM, IPaHUL] CBOCTO 3HAHUS U HE3HAHMS,
KonTpoapHas padora Ne5 «KomOuHaTOpHKa)» HOBBIX NMO3HABATEIBHBIX 33724 U CPEACTB UX TOCTHUKECHHUSI.
I'naBa VI. DiemenTsl Teopun BeposiTHocTed (11 yacoB)
86 6/1/1 22 Hepens BeposiTHOCTB COOBITHS Ipeamernsbie. [IpuBoaUTE IPUMEPHI CITy4alHBIX, JOCTOBEPHBIX H
87 6/1/2 22 Henens BeposiTHOCTB COOBITHS HEBO3MOXHBIX COOBITHH. 3HATH ONpPEEIICHUE CYMMBI U TIPOU3BEICHHS
88 6/2/1 22 nenens CrnoxeHue BeposITHOCTEH COOBITHI. 3HATH OMPE/ICICHUE BEPOSITHOCTH COOBITUS B KITACCUUCCKOM
89 6/2/2 23 Henerst CrioxeHHe BepOsITHOCTEH IIOHUMAHHH.
90 6/3/1 23 nemens Y ClIoBHas BepOSTHOCTh. He3aBHCHMOCTS [TpuBOIUTE MPUMEPHI HECOBMECTHBIX COOBITHIH. HaxoanuTh BEpOsTHOCTH
cOOBITHI CYMMBI HECOBMECTHBIX COOBITHH. HaX0quTh BEPOSTHOCTH CyMMBI
91 6/4/1 23 Henens BeposaTHOCTh pou3BeACHUS HE3aBUCUMBIX TIPOM3BOJIBHBIX COOBITHIL. IMeTh mpesicTaBieHne 06 yClIoBHOM
cOoOBITHI BEPOSITHOCTH COOBITHI. 3HAThH CTPOroe ONpe/IeNICHNE He3aBUCUMOCTH
92 6/4/2 23 Henens BeposITHOCTb IPOU3BEACHHS HE3ABUCHMBIX JBYX COOBITHIA. VIMeTh npecTaBlICHIE O HE3aBUCUMOCTH COOBITHH H
COBRITHI HaXOJIUTh BEPOSITHOCTh COBMECTHOT'O HACTYIIJICHUS] TAKUX COOBITHIA.
93 6/4/3 24 uenens BepOATHOCTD MPON3BECHNA HE3aBHCHMBIX BBIUMCIATE BEPOSTHOCTD MMOJY4YEHHS KOHKPETHOTO YHCIIa YCIIEXOB B
COBBITHI ucneITaHusax beprysu
94 6/5/1 24 Henens dopmyna Beprymm JIPI‘{HOCTHbIe: Oco3zHaHHbIH BBIOOp Oyaymieii npodeccuu u
95 1 24 Henens VpOK 0GOBIICHNS U CHCTeMATH3AIMH 3HAHMH BO3MOXKHOCTEH peai3alum CO6C}"BCHHLIX JKM3HEHHBIX IIaHOB;
% 1 24 Henens OTHOLIEHHE K NPO(PECCHOHABLHON IEATEIBHOCTH KaK BO3MOXKHOCTH Kp.
yYacTHs B PEIICHUH JINYHBIX, OOIICCTBEHHBIX, TOCYIapCTBEHHBIX,
OOIICHAIIMOHABHBIX MTPOOIIEM.
MeranpeamerHble. YMeHHE MPOIYKTHBHO 00IIATBCS H
B3aMMO/ICHCTBOBATh B IPOLIECCE COBMECTHOU JIEATEIBHOCTH, YIHTHIBAT
KoHnTponbsHas pabota Ne6 «DIeMeHTBI TEOPHH MO3ULIUH APYTUX YYaCTHUKOB JEATEIBHOCTH, ) (HEKTUBHO paspeiuarh
BEPOSTHOCTEH» KOHQJINKTHI
I'nasa VII. Komnuekcubie ynciaa (14 yacon)
97 7/1/1 25 Henens Onpenenenue KoMIIeKCHbIX dncell. Crnoxkenne | IIpenMeTHble. BBITONMHATE BRIYUCICHUS C KOMIUIEKCHBIMH YHCIIAMHU:
Y YMHO)KCHHE KOMIIJIGKCHBIX YHCE CIIO)KCHHUE, BBIYUTaHUE, YMHOXKEHHE, IelieHue. 1300paxkath
98 71112 25 Henens Omnpenenenne KOMILIEKCHBIX uncen. CoxeHne | KOMIUIEKCHBIE YHCIIAa TOYKAMHU HA KOMIUIEKCHOM INIOCKOCTH.
Y YMHO>KEHHE KOMIIJIEKCHBIX YHCET WHTtepnpeTnpoBaTh Ha KOMIUIEKCHOH TNIOCKOCTH CI0XKEHHE U
99 7/2/1 25 "Henensa KoMmruiekcHO comnpsikéHHbIe yncia. Moayiib BBIYMTAaHUE KOMIUIEKCHBIX yucelsl. HaxoauTe KOpHU KBaJpaTHBIX
KOMILIEKCHOTO 4ucia. Onepaluy BEIYUTAHAA B | YPAaBHEHHH ¢ JAeHCTBUTENbHEIMY Ko3(dunuentamu. IlpumenaTs
JICTICHUS] pasinuHble (POPMBI 3aITMCH KOMIUIEKCHBIX YHCEII: alreOpanieckyto,
100 71212 25 Henens KomruiekcHo conpsik€HHbie yucaa. Moayib TPUTOHOMETPUYECKYIO U MOKA3aTeIbHYI0. BBITOMHATE ASHCTBUS C
KOMIIJIEKCHOI'O YHMcCJia. OnepauHH BBIUUTAHUS U KOMINICKCHBIMU YHUCJIAMU: CIIOKCHUEC, BBIYMTAHUE, YMHOXCHHEC,
JIeJIeHUs JIeJICHUEe, BO3BEICHUE B HATYPAIbHYIO CTEIICHb, N3BJICYEHHE KOPHS
101 71213 26 Hemens KommnekxcHo conpspkéHHbIe Yncaa. Moayib CTENEHH N, BRIOUPAs TIOAXOIAILYIO (HOPMY 3aIHCH KOMILIEKCHBIX YUCETL.

KOMIIJICKCHOT'O YHCJIa. Onepam/m BBIYUTAHHUA U
JCIICHUA

[lepexoauTs OT anreOpandecKor 3arucH KOMIUIEKCHOTO YHCa K
TPUTOHOMETPUYECKOH U K TIOKa3aTeIbHON, OT TPUTOHOMETPUUYECKOHN U




102 7/3/1 26 nenens I'eomerpuueckas HuHTEpIpeTaLUs I0Ka3aTeJbHOM (hOpMBI K anredpandeckoi. Jloka3piBaTh CBOHCTBA
KOMIUIEKCHOTO YHCIIa KOMIUIEKCHO CONPSDKEHHBIX yncell. VIHTepIpeTHpoBaTh Ha KOMIUIEKCHOM

103 7/3/2 26 Hepens I'eomeTpuueckas HHTEpIpETALHS IUIOCKOCTH apu(METHUECKHE ACHCTBUS C KOMIUIEKCHBIMHU YHCIaMHU.
KOMIUIEKCHOTO YHCJIa @DopMynHpoBaTh OCHOBHYIO TeOpeMy anreOpbl. BeIBoIUTE mpocTeiimue

104 7/4/1 26 Henens Tpuronomerpuueckas Gpopma KOMILIEKCHOTO CIIE/ICTBHS M3 OCHOBHO#i TeopeMbl anreOpbl. HaxoauTs MHOTOUIIEH
quciIa HauMEHbIIEW CTENEHH, UMEIOIUH 3aaHHble KopHU. HaxonuTe

105 7/5/1 27 mepens YMHOXCHHE 1 IeIeHHE KOMIUICKCHBIX YHCEl, MHOTOYWICH HAMMCHBILCH CTCIICHH C ACHCTBUTEIbHBIMH
3aMMCaHHBIX B TPUTOHOMETPUYECKOil hopMe. K03 () hpuIHMeHTaMH, IMEIOINH 3a1aHHBIE KOPHU
®opmyna Myaspa JlnunoctHbie. CHOpMUPOBAHHOCTH MHUPOBO33PEHHS,

106 71512 27 "Henens YMHOXKEHHE U JeIeHNE KOMIUIEKCHBIX YHCEIT, COOTBCTCTBYIOLICTO COBPCMCHHOMY YPOBHIO Pa3BUTHS HAYKH,
3aIMCAHHBIX B TPUTOHOMETPHUECKO# (hopMme. KPUTUYHOCTD MBIIUICHHS, YMEHUE PACIIO3HABATH JIOTHYECKH
dopmyra Myaspa HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh THIIOTE3Y OT (hakTa;

107 7/6/1 27 Henens KsanmpatHoe ypaBHEHHE ¢ KOMIUICKCHBIM MeTa“Pe{IMeTH“& YMenue NpoyKTHBHO 961113“’0’1 u
HEH3BECTHEIM B3aUMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM JISTEIbHOCTH, YUUTHIBATh

108 7/7/1 27 uenens U3BiieueHre KOPHS W3 KOMIUIEKCHOTO YHCIIA. TO3HIMH APYTHX YIaCTHUKOB AEATETBHOCTH, 3G QEKTHBHO paspemath
Anrebpanueckie ypaBHEHHUS. KOH(JIMKTHI

109 1 28 Hepens Ypoxk 00001IeH s M CHCTEMATH3aMK 3HAHU

110 1 28 nenens Kontponbnas pabora Ne7 «KommuiekcHbie K.p.
YHCIIay

IToBTOpEHHE

111 1 28 Henensa Brruucnenus ¢ pauuoHaabHBIMU U IIpeamerHble. BeIOMHATE AEHCTBUA C PALIHOHAIBHBIMU U
KOMIUIEKCHBIMH YHCIIAMHA KOMIUIEKCHBIMH YNCIIAMHU: CIIOKEHHE, BBIYUTAHIE, YMHOKCHHE,

112 2 28 nenens Brrunciienus ¢ pannoHaIbHBIMHA U JeNIeHNe, BO3BEIEHNE B HATYPAIbHYIO CTENIEHb, U3BJICYEHUE KOPHS
KOMIUIEKCHBIMH YHCIIAMHU CTEMEHU n.

113 1 29 mepens ToxkecTBEHHbBIE IPE0OPA30BAHMUS BrimonHATs TpeoOpa3zoBaHusl, JOKa3bIBATh TOKAECTBA, TPUMEHSS
PALMOHAJILHBIX BHIPAKEHUH pas3yIMuHbIe METO/IBI, HCIIOJIB3Ys BCe N3y4YeHHble (hopMyibl. Pemath

114 2 29 Henens ToxmecTBeHHBIC TIPE0OPa3OBaAHHS YPaBHEHUS: IMHEHHBIE, KBAJIPaTHbIE, APOOHO-PALMOHATILHEIE;
HOFapPI(I)MPI‘IeCKI/IX BLIpa)KCHI/Iﬁ HpOCTGﬁH.IHe IMOKa3aTCJIbHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie u

115 3 29 Henens TOXKIeCTBEHHbIE HpeO6paSOBaHI/I$I TPUTOHOMETpPUUECKUE yYpaBHEHHU. Pemats ypaBHEHHUs, CBOILIMECS K
TPHTOHOMETPHUYECKHUX BBIPAKCHHH KBa/IPATHBIM U JIPYTHM aJIre0pandeckuM ypaBHEHHSM I110CIIE 3aMEHBI

116 1 29 nenens MeTo/Ib! pellieH s yPABHEHUH ¢ OIHIM HEW3BECTHOT'0, CBOJISIIUECS K MPOCTEHIINM YPaBHEHHUSIM I10CIIE
HEM3BECTHBIM: METOJ Pa3lOKEeHHS Ha PpasJIoKEHUsI Ha MHOXXHUTENH. Pemats ogHOpoaHbIe (IIEpBOIi M BTOpOH
MHOKHTEH CTENICHN) YPABHEHMS, a TAKXKE CBOJSIIIMECS K OJJHOPOIHBIM yPaBHEHHSM.

117 2 30 Hemens MeTo1bl pelleH s yPABHCHUH ¢ OXHAM [IpuMeHATs METOJ, IPEIBAPUTENIBHON OLIEHKH JIEBOW U NIPAaBOM yacTel
HEH3BECTHBIM: METOI BBEICHUS HOBOTO ypaBHEHHS. YMETh IPUMEHSTh HECKOJIBKO METO/IOB IIPU PEILICHUT
HEH3BECTHOIO ypaBHeHHS. [IpuMeHATH Bce M3y4eHHBIE CBOICTBA U CIIOCOOBI PEIICHUS

118 3 30 Hexenst MeTOBI pelieHHs YPABHEHHUIT ¢ OIHIM ypaBHEHHH NPH PEIICHUHN NPHUKJIaIHBIX 3a/1a4 U 33124 MOBBIIIEHHOH
HEM3BECTHBIM: ()YHKLHOHAIbHO-TpadUuecKuil cnoxHocTy Pemate HepaBeHcTBa. [IpUMEHSTh Bce H3YUEHHBIE CBOWCTBA
METOI U CIIOCOOBI PEIlICHUs] YpaBHEHHUI U HEPABEHCTB NP PELICHUH

119 1 30 Hexens MeTolbl pellierns ypaBHEH i ¢ OHIM MIPUKJIaAHBIX 33]1a4 U 3a/1a4 TOBBIIIEHHON CJIOKHOCTH Pemarh cucTeMsl

HEHM3BECTHBIM: METOJ Ilepexo/ia OT YpaBHEHUS
K ypaBHeHu1o f(x)=g(x)

YpaBHEHUH C IBYMsI HEM3BECTHHIMH. V300paxarh Ha KOOPJIUHATHOMN




120 1 30 nenens Mertonbl perieHus ypaBHEHUN ¢ OJHUM
HCHM3BECTHBIM: PCIICHUE YPABHECHUM C
MPUMEHCHUEM HECKOJBKUX METOJIOB

121 2 31 Henens Mertonbl penieHus ypaBHEHUN ¢ OJJHUM
HEHU3BECTHBIM: PEIICHNE YPAaBHEHHIA C
PUMEHEHHUEM HECKOJIBKHUX METOOB

122 1 31 Henens MeTomp! penreHus ypaBHESHHHA C OIHIM
HEHM3BECTHBIM: METOJI PACKPBITHSI MOy Ha
MIPOMEIKYTKAX

123 2 31 Henens MeTomp! penreHus ypaBHESHHHA C OIHUM
HEHM3BECTHBIM: METOJI PACKPBITHSI MOy Ha
MIPOMEIKYTKAX

124 1 31 nenens [Ipuemsr penieHnst ypaBHEHHH C IBYMS
HCM3BCCTHBIMU: AaHATUTUICCKUN TIPUEM

125 2 32 nenens IIpuemsl pemieHus ypaBHEHUI ¢ AByMs
HCHM3BECTHBIMU: TpaQUUCCKHIA TPUEM

126 1 32 Henens HepaBeHcTBa, OCHOBHBIE TIOHSITHS, CBSI3aHHBIE C
pelicHHEeM HEPaBCHCTB

127 1 32 nepens Perienue anredpanyeckix HEPaBEHCTB

128 1 32 Hepens [MTokazaTenbHbIe U JTOrapUPpMUIECKHe
HEPaBCHCTBA

129 2 33 Henens [MTokazaTenbHbIe U JTOrapUPpMUIECKHe
HEPaBCHCTBA

130 1 33 Henens Crnoco0bl ¥ METOIbI PELICHUS CUCTEM
YpaBHEHHIA C JIBYMsI HEM3BECTHBIMU

131 2 33 Henens Cr1oco0bI ¥ METO/IBI PEIICHHSI CHCTEM
YpaBHEHHIA C JIBYMsI HEM3BECTHBIMU

132 1 33 Henens HroroBast KOHTpOJIBHAs paboTa

133 1 34 genens N3o6pakeHne Ha KOOPAMHATHOH ITIOCKOCTH
pELICHUI HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI HEM3BECTHBIMHU

134 1 34 "enens [Toxxompl penreHus 3a1a4 ¢ mapaMeTpaMu

135 2 34 genens [Toxxompl pemreHus 3a1a4 ¢ mapaMeTpaMu

136 3 34 "enens [Toxxompl penreHus 3a1a4 ¢ mapaMeTpaMu

IUIOCKOCTH PELICHUsI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
HeM3BeCTHBIMU Perrats 3a1a4n ¢ mapamerpamu

JImuHocTHBIE. [ 0OTOBHOCTB M CHOCOOHOCTH K 00pa30BaHHIO, B TOM
qrcie caMoo0pa30BaHHI0, Ha POTSHKEHUN BCEH KHU3HU; CO3HATEILHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIICIITHOM
po(eCCHOHATBHOMN 1 O0IIECTBEHHOH NesITeIbHOCTH;
MertanpeaMeTHble. YMEHIE IPOIYKTHBHO 00MIaThCS 1
B3aMMOJCHCTBOBATH B IIPOLIECCE COBMECTHON AEATEIBHOCTH, YIUTHIBATh
TIO3HINH APYTUX YIACTHUKOB JCATEILHOCTH, 3PPEKTUBHO pa3pemarsb
KOH(JIMKTHI
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