MYHULIMMATIBHOE
ABTOHOMHOE
OBLLUEOBPA3OBATEI
bHOE YUPEXXIEHVE
COPOKMHCKAS
CPEOHSAA
OBLLUEOBPA3OBATEI
bHAST LLIKONA N° 3

MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUIICKON ®EJIEPALIUUA

JenapraMeHT o0pa3oBanus u HayKu TroMeHcKko# o0J1acTH

OTtnen oopasoBanust agMuHUCTPAUMu COPOKMHCKOT0 MYHHITUIIAJILHOIO PailoHa

MOY Copoxkunckas COLI Ne3
PACCMOTPEHO COI'JTACOBAHO YTBEPXJEHO
na [LHIMO yuureneii C 3aMeCTHTENIEM aupekropoM MAQOY
mpotokon Ne 1 ot «31» aupexTopa no YBP oxkutckoii COLLL Ne 3
apryera 2023 7. ot «31» aBrycra 2023 ' 7 o p/

s 2N Uyxiio O.A.
i\'f;‘ 61/1-O[] or
yera 2023 r.

PABOYASA ITPOTPAMMA
yueOHOro npeamera «Ajuredpa u Hauajia aHajau3a. ba3oBbliil ypoBeHb)

s ooyuarommxest 10 kimacca

[Iporpammy cocTaBmi
YUUTEIIb MATEMATHKH
Cno6omuukosa H./|

¢. boabmoe Copoxkuno, 2023 roa



IMNOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamMma yueOHOro Kypca «Anredpa U Hayanaa MaTeMaTHYECKOTO aHajan3a» 0a30BOro ypoBHs [l oOywarommuxcs 10
KJaccoB pa3paboTaHa Ha ocHOBe DenepanbHOro roCyAapcTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa CPEJHEro o0Iero oopasoBaHus, ¢
y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHMMU, MPEIBSBIAEMBIX K MaTeMaTHYECKOMY OOpa3oBaHUIO, W TPAAMULUI POCCHICKOTO
oOpa3zoBanus. Peammsanus mporpamMmbl 00€Cl€YMBAaeT OBIAJCHHE KIIOYEBBIMH KOMIETCHIUSMH, COCTABISIOIIMMU OCHOBY JUIS
CaMOpa3BUTHS U HETIPEPBIBHOTO 00pa30BaHUs, IIETIOCTHOCTH OOMIEKYIBTYPHOTO, IMYHOCTHOTO M [TO3HABATEIILHOTO PAa3BUTHS IMYHOCTH
00y4Jaromuxcs.

HEJIM U3YYEHUA YYEBHOT' O KYPCA

Kypc «Anrebpa u Hauanga MaTeMaTHUYECKOTO aHAIM3a» SIBJSETCS OJHUM U3 HauOoJiee 3HAUMMbIX B IPOTpaMMe CTapIliel IIKOJIbI,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00€CIeurnBaeT WHCTPYMEHTAIbHYIO 0a3y AJs W3Y4EHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
APYTOil CTOPOHBI, (POPMUPYET JOTHUECKOE M aOCTPaKTHOE MBIIUICHUE YJaIluXcs Ha YpOBHE, HEOOXOAMMOM JIJIsl OCBOCHHUS KYpPCOB
uH(pOpPMATHKH, OOIIECTBO3HAHUS, UCTOPHUHU, CIIOBECHOCTH. B pamkax JaHHOTO Kypca ydaliuecs OBJa/IeBal0T YHUBEPCATIbHBIM SI3BIKOM
COBPEMEHHOI HayKH, KOTOpasi GOPMYITUPYET CBOU JTOCTIKEHHS B MaTeMaTHIECKOH (hopme.

Kypc anre6pbl 1 Hauaia MaTeMaTUYECKOIO aHAJIM3a 3aKJIaJAbIBA€T OCHOBY JUISl YCIIEUTHOTO OBJIAJCHHS 3aKOHAMH (U3UKU, XUMHH,
OMOJIOTHY, TIOHUMAHHUS OCHOBHBIX TEHJICHIMH SKOHOMHUKH W OOIIECTBEHHOW XU3HU, MO3BOJISIET OPUCHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOIB30BaTh WX B IOBCEIHEBHOW XHM3HH. B TOXe Bpems oBiajaeHue
aOCTPaKTHBIMH W JIOTUYECKH CTPOTUMH MaTEMAaTHYECKUMHU KOHCTPYKIMSIMH pPa3BUBAaCT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTh YTBEPXKACHHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3AIINIO, a0CTparupoBaHue U aHAJIOTHUIO, (HOPMHUPYET
KpEaTHBHOE W KPUTHYECKOE MBINUICHHE. B X0/1e n3ydenus anreOpsl 1 Hadall MaTEeMaTHYECKOTO aHAlIM3a B CTapIIeH IIKOJIE ydaluecs
MOJTy4YarOT HOBBIM OMBIT PEICHUs TPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOIO OCTPOSHHSI MATEMaTHUYECKUX MOJIeNIeH pealbHbIX CUTYaIHil
¥ WHTEPIPETaluy MOJYyYEHHBIX PEHICHUH, 3HAKOMATCS C MpUMEpaMU MaTeMaTHYeCKHMX 3aKOHOMEPHOCTEW B MPUPOJE, HAyKe U B
HCKYCCTBE, C BBIAAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITUAMU U UX aBTOPAMH.

Kypc ob6magaer 3HaYMTENbHBIM BOCHHUTATEIHHBIM IOTCHIIMAIOM, KOTOPBIA peanu3yeTcsi Kak uepe3 Y4eOHBI MaTepuan,
CHOCOOCTBYIOIINK (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMS, TaK M dYepe3 CHEHUPHKYy y4eOHOW AeaTenbHOCTH, Tpedyromei
CaMOCTOSATEIBHOCTH, aKKYPaTHOCTH, TIPOIOJDKUTEIILHON KOHIICHTPAIIMA BHUMAHUS ¥ OTBETCTBEHHOCTH 32 TIOJYyYCHHBIN pe3ylbTarT.

B ocHoBe MeToauku 00yueHus anredpe 1 HayajJaM MaTeMaTHUeCKOTO aHaIN3a JICKHT JAesITeIbHOCTHBINA IPUHITUI 00YUIeHHUS.



CrpykTypa Kypca «Anrebpa W Havajga MaTEeMAaTHYECKOTO aHAIHM3a» BKIIOYACT CIEAYIOIINE COJEP)KATeNbHO-METOANYECKUE
auHuK: «Yucna v BbluucieHus», «OyHKIUM U rpadukn», «YpaBHEHMs U HepaBeHCTBa», «Hadama maremaTHueckoro asanusay,
«MHoXecTBa U JOruka». Bce OCHOBHBIE COZIEPKATEIBLHO-METOJUYECKUE JIMHUU M3YYalOTCS HA MPOTSKEHUU JIBYX JIET OOy4yeHus B
CTaplIey IIKOJIe, €CTECTBEHHO IOMOJIHAS APYr Apyra M IIOCTEIIEHHO HAChIIIAsCh HOBBIMH T€MAaMH M pasfenamu. J[aHHBIM Kypc
SBJISIETCSI WHTETPaTUBHBIM, IOCKOJBKY OOBEAMHAET B cebe CoJeplKaHME HECKOJbKMX MaTeMaTH4eCKUX JUCLUIUIMH: anredpa,
TPUTOHOMETPHS, MATEMAaTUUECKUI aHAIM3, TEOPUS MHOXKECTB U Jp. [To Mepe Toro kak ydaiuecsi OBJIaJE€BaOT BCE Oojiee MMPOKUM
MaTeMaTUYECKHM aIlllapaToM, Y HUX MOCII€0BATENbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh MAaTEMAaTHYECKYIO MOJIENb
peaIbHOM CHUTYalluu, NPUMEHATHh 3HAHMS, MOJIyYEHHbIE B Kypce «AnreOpa M Havaja MaTeMaTHYECKOIO aHaIM3ay, AJI PELICHUs
CaMOCTOATENBHO CPOPMYIMPOBAHHON MaTeMaTHUECKOH 3a/1a4uM, a 3aTEM UHTEPIIPETUPOBATH MOJyYEHHBIN pe3ynbTar.

CopepxatenbHO-MeTOIMYeCKass JHUHUS «Yucaa W BBIYMCIEHUS» 3aBepliaeT (HOPMHPOBAHUME HABBIKOB MCIOJIb30BaHUS
JeMCTBUTENBHBIX YUCEII, KOTOPOe OBLJI0O HAYaTO B OCHOBHOM 1IKoJie. B crapieil mkosie oco6oe BHUMaHue ynaeisercs GopMUPOBaHHIO
MPOYHBIX BBIYMCIMTENbHBIX HABBIKOB, BKJIOYAIOLIUMX B €€0S HMCIOJB30BAHUE DPA3NMUYHBIX (OPM 3amHUCH JEHCTBUTEIBHOTO YHUCIIA,
YMEHUE pPalMOHAJIbHO BBIMOJHATH JACUCTBUS C HHUMH, JIeaTh HNPUKHUJIKY, OLEHUBATh pe3yibTar. OOydaromuecs MoyqyaoT HaBBIKH
NpUOTMKEHHBIX BBIUMCICHUH, BBIMOJIHEHUS JCHCTBUI C 4YHCIaMM, 3alUCaHHBIMU B CTaHAAPTHOM (QopMe, HCIOIb30BaAHUS
MaTE€MAaTU4YECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAYKEHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pPEaIU3yeTCs] Ha MPOTSKEHUU BCEro OOyYeHHUs B CTaplleil IIKOJe, MOCKOJIbKY B KaXJIOM
paszzene NporpaMMbl IPETyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. OOydaromiuecss OBJIaJEBAIOT PA3IMYHBIMU METOJaMU
pElIeHUs LEbIX, PAlMOHANIBHBIX, HPPALMOHANBHBIX, MOKa3aTeNbHBIX, JOTapUPMUUYECKUX U TPUTOHOMETPUUECKHX YpPaBHEHUH,
HEPaBEHCTB U UX cUCTeM. [lomydyeHHbIe YMEHUS MCHOJB3YIOTCS NMPU MCCIEIOBAaHUM (PYHKIMHA C TOMOIIBIO MPOU3BOJHON, PEIICHUH
NPUKJIAJHBIX 3a7a4 M 3a/ady Ha HAaXOXKJIeHWE HauOOJIbIIMX W HAMMEHbIIMX 3HaueHUW QyHKuuu. JlaHHas cojaepxaTelibHas JIMHUA
BKJIIOYAaeT B ceOsl Takke (OPMHUPOBAHME YMEHHUU BBINONHATH PAcUEThl MO (opmysaMm, MpPeoOpa3oBaHUs IENBIX, PallMOHAIbHBIX,
MPpPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a Tak)Ke BBIPAKEHUH, colep)KallluX cTeneHu u Jiorapudmsl. braromaps
M3YYEHHUIO alreOpanyeckoro Marepuajga IPOUCXOAMT JajbHEilllee pa3BUTHE AJITOPUTMHYECKOTO W aOCTPAKTHOTO MBIIICHUS
ydamuxcsi, (QOpMUPYIOTCSI HAaBBIKM JE€IYKTUBHBIX pacCyKJIeHUH, pabdoTbl C CHUMBOJBHBIMU (OpMaMH, MpeACTaBIICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PaBEHCTB M HEpaBeHCTB. AnreOpa mpesuiaraeT 3pQGeKTUBHBIE HHCTPYMEHTHI JUIsl PEeIICHUs
MIPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HATJIIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK S3bIKa HAYKHU.

ConeprxarenbHO-MeToandecKast THHUS «DyHKIUN U TpagUKu» TECHO MEperieTaeTcs ¢ APYTrUMH JIMHUSMHU Kypca, MMOCKOJIBbKY B
KaKOM-TO CMbICJE 33/1a€T MOCIIEe0BaTeIbHOCTh M3yUeHUs MaTepuana. V3ydeHue cTeneHHOM, MokazaTeabHOM, Jorapu@MuUueckon u
TPUTOHOMETPUYECKHX (YHKIMI, MX CBOWCTB M TpadUKOB, HMCHOIB30BAaHME (YHKIMHA Uil PEHICHUs 3a1ad U3 APYrux Y4eOHbBIX
MIPEAMETOB U PEaJbHOM KM3HHU TECHO CBA3aHO KaK ¢ MaTEMATHMUYECKUM aHAJIU30M, TaK U C PEIICHUEM YPaBHEHMI U HepaBeHCTB. [Ipu
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ATOM OOJIBIIIOE BHUMAHUE YAeIsIeTcss JOPMUPOBAHUIO YMEHHUS BBIpAXXKaTh POPMySIaMU 3aBUCIMOCTH MEXAY PA3IMYHBIMU BETHUYNHAMH,
WCCIIeIOBATh MONTyYeHHbIe QYHKIIUU, CTPOUTh UX rpaduku. Matepuan 3Toi cofepKaTeIbHON JIMHUYU HalleJIeH Ha pa3BUTHE YMEHHUHN U
HaBBIKOB, MO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYMHAMH B PA3IU4YHOM (QopMe: aHAIUTHUYECKOH, rpaduueckorl u
cioBecHOM. Ero mzyuenue crnocoOCTBYET pa3BUTHIO aJTrOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUIO U KOHKPETU3AIlUH,
MCIIOJIb30BAHUIO aHAJIOTHHA.

ConepxarenbHas nuHus «Hadana MmaTeMaTH4eCKOro aHAIN3ay MO3BOJISIET CYIIECTBEHHO PACHIUPUTH KPYT KaK MaTEMaTUUYECKUX,
TaK U TPUKIAJAHBIX 3a/ad, JOCTYMHBIX OOYYalOUUMCS, Y KOTOPBIX MOSBISETCS BO3MOXHOCTb HCCIENIOBAaTh U CTPOUTH TpaduKu
GyHKLIMHI, onpenenaTh UX HauOOJbIINE U HAMMEHBIITNE 3HAYEHHUS, BEIYUCISTH IUIOMaAn GUryp u o0bEMbI TeJ, HAXOUTh CKOPOCTH U
ycKopeHusi mporieccoB. JlaHHasi conep)kaTtenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH IOCTPOEHHUSI MAaT€MaTHYECKUX MoJieieit
peaybHBIX CUTYallMl, HAXOXJICHHUS HAWIYYIIEro pPEHICHUS B MPHUKIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKUX, 3aJadax.
3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOT0 aHAJIM3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATBHO-JTOTHYECKOTO M KPEATUBHOTO
MBITUICHUS], (POPMUPOBAHUIO YMEHHI pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydarouecs
Y3HAIOT O BBIJAIONIUXCS PE3YNIbTaTax, MOJYYEHHBIX B XOJIE pa3BUTHS MaTeMaTHKU KaK HAYKH, U UX aBTOpax.

ConepxatenbHo-MeTOAUYeCKast JHUHUS «MHOXKECTBa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA JJIEMEHTAM TEOPHUU MHOMKECTB.
TeopeTKo-MHOXKECTBEHHBIE TIPEJCTABICHHUS MPOHU3BIBAIOT BECh KypC INKOJIBHOW MaTeMaTHMKHd W TMpejiaraloT Haubolee
YHUBEPCAIbHBIN S3bIK, OOBEAMHSIOMINM BCE pa3esibl MaTEeMaTUKH U €€ TNPUIIOKEHUH, OHHM CBS3BIBAIOT Pa3HbIE MaTEMaTUYECKHE
IUCIUIUIMHBI B eauHoe Iienoe. [lodToMy BaKHO JaTh BO3MOXHOCTh IIKOJIBHUKY TMOHUMATh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEMAaTHKHU U UCIIOJIH30BATh €T0 /IS BBIPAXKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauaima MaTeMaTUYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaKkKe OCHOBHI MATEeMAaTHYECKOTO0 MOJEIMPOBAHMS,
KOTOpbIE TIPU3BaHbl CPOPMUPOBATH HABBIKH MOCTPOCHHUS MOJIENICH pealibHBIX CUTYaIlMil, UCCIEIOBAHUS dTUX MOJIETIEH C MOMOIIBIO
anmapara ajareOpbl 1 MaTeMaTUYeCKOT0 aHAIM3a U UHTEPIIPETAIIMH TOJMyUYEHHBIX PE3YNbTaTOB. Takue 3a/1aHus BIUIETCHBI B KAK/IBIA U3
pa3zienoB MporpaMMBbl, TTOCKOJIBKY BECh MaTepuall Kypca HIMPOKO HMCIONB3YeTCs NIJisl pelieHus MPUKIaaHbIX 3amad. [Ipu pemeHun
pEANbHBIX MPAKTUYECKUX 3aJ]la4 y4YallUecs pa3BUBAIOT HAOIIOJATENBHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATh IMpodsiemy. JlesTeabHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCEe U3YyUEHUS BCEX TeM Kypca «AnreOpa v Hauajia MaTeMaTHYeCKOTO aHAIIH3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B yuebHOM maHe Ha M3ydeHUE Kypca aireOphl M HayaJl MATEMAaTHYECKOTO aHalin3a Ha 6a30BOM YPOBHE OTBOJUTCS 2 Yaca B HEJCITIO
B 10 kmacce , Bcero— 68 4acos.



COJEPKAHUE YYEBHOI'O KYPCA

Yucaa v BIYUCICHUSA

Pannonanbupie uucina. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOH, TPOIEHTHI, OECKOHEYHbIE MEePUOJAMYECKHE APOOH.
Apudpmernyeckue onepauuyd C PpaldOHAIBHBIMU YHCIAMHU, NpeoOpa3oBaHMsI YMCIOBBIX BbIpaxeHuil. [lpumeHnenue npobeil u
MIPOLIEHTOB JJIs1 PEUICHUS IPUKIIAIHBIX 3a7a4 U3 Pa3IuYHbIX OTpaciieid 3HAHUN U PeallbHOM JKU3HU.

JleiicTBUTENbHBIE Yncia. PalimoHanbHble U HppallMOHANbHbBIE YhCIa. Apu(pMETHUECKHE ONEpaly ¢ JeHCTBUTEIbHBIMU YU CIIAMHU.
[TpubnuxEHHBIC BEIYUCICHUS, TIPaBUIIa OKPYIJICHUS, TPUKUIKA U OIICHKA pe3yIbTaTa BRIYUCICHHM.

Crenens ¢ nenbiM nokasateneMm. CtannaptHas ¢opma 3amucu JeUCTBUTENBHOTO uncia. Vcnonp3oBanue noaxoasmeid Gopmbl
3alUCH ACHUCTBUTEIbHBIX YACEI ISl PEeIICHUS] MPAKTUYECKUX 3a/1a4 U PEACTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajdbHOU cTeneHu. JlefcTBus ¢ apupMEeTUIECKUMU KOPHIMU HaTypaJIbHOM CTETIEHH.

CuHyc, KOCUHYC U TAHT€HC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTAHT€HC YHUCIIOBOTO apTyMEHTA.

YpaBHeHUs M HEPABEHCTBA

ToxaecTBa v TOXIECTBEHHBIE TIPEOOPA3OBAHMUS.

[IpeoGpazoBaHue TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUECKHE POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUsA. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-pALIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppauiMOHaIBHBIX YPaBHEHUM U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHHM.

[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3aJ1ad M 3a]1a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U peabHON
KU3HU.

DOyHKUMH U TPaPUKH

OyHk1wms, cnocoObl 3ananus GyHkiuu. ['paduk Gyakuunu. BzaumHo oOpaTHbie QyHKITHH.

Ob6nacte ompezeneHuss U MHOXecTBO 3HaueHuM ¢yHkuuu. Hymu ¢ynkiuu. IlpomexyTku 3HakomocTossHCTBa. YUETHBIE U
HE4ETHBIC ()YHKIIHH.

CrenenHas (GyHKIUS ¢ HATypalIbHBIM U LENbIM NToKazareneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENEeHN.

Tpuronomerpuueckasi OKpy>KHOCTb, OTIPEICTICHHE TPUTOHOMETPUIECKUX (PYHKIIUN YHCIOBOTO apryMeHTa.

Hayvayia maTeMaTH4ecKOro aHajamu3a

HOCJ’ICI[OB&TCJIBHOCTI/I, CITOCOOBI 3aJaHusg HOCHCZ{OB&TGHBHOCTeﬁ. MOHOTOHHBIE IIOCJIACA0BATCIBbHOCTH.
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Apudmernueckas U reomeTpuyeckas nporpeccur. beckoneuHo yObIBaromias reomerpudeckas nporpeccus. Cymma 0eCKOHEYHO
yObIBaromiell reomerpuueckoil nporpeccuu. ®opmMyiia Cl0XKHBIX TPOLEHTOB. Vcronb30BaHWE MPOrpeccuu A PEUIeHHs pealbHbIX
3aJ1a4 PUKIIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA

MHosecTBO, onepanuu HaJ MHOXecTBaMu. J{narpammbl Ditnepa—BenHa. [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO armapaTa
JUIs1 OTIMCAHUS peasIbHBIX IIPOIIECCOB U SIBIICHUH, TP PEILIEHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.



IIJIAHUPYEMBIE PE3YJIBTATbBI

OcBoeHue yyeOHOro mpeamera «MareMaTuka» JODKHO 0OecleurBaTh JOCTHKEHUE HA YPOBHE CPEIHEro 00IIero o0pa3oBaHUs
CJICAYIOLMX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yIbTAaThl OCBOCHHS IIPOrpaMMBbl yueOHOTO IIpeaMeTa «MaTeMaTuKay XapaKTepU3yrTCs:

I'paxxmaHckoe BocniuTaHue:

c(hOpMUPOBAaHHOCTHIO TPAKIAHCKOHW MO3UIIMKM 00YYaIOIIerocsl Kak aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUHCKOTO OOIIECTBA,
MpEACTaBICHUEM O MaTEeMaTUYECKHX OCHOBax (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOUEAYP TpPa)kJIaHCKOTO
obmecTBa (BRIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBAThH C COIIMAILHBIMA MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSAMU H
Ha3HAYCHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(OpPMUPOBAaHHOCTBIO POCCUMCKOW Tpa)KAaHCKOM WIECHTUYHOCTH, YBaXXEHUS K MPOILUIOMY M HACTOSLIEMY POCCUUCKON
MaTE€MaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHXECHHUSIM POCCUMCKHUX MaTEMaTHKOB W POCCHUUCKOM MAaTEMaTUYE€CKOW IIKOJIbI, K
WCIIOJI30BAHUIO ATUX JOCTHIKEHUM B IPYTUX HAayKaxX, TEXHOJOTHX, chepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHUWEM JyXOBHBIX IIEHHOCTEH PpOCCUHCKOro Hapojaa; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, AITHYECKOTO
MOBEJICHUS, CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHU HAYKU U AEATEIbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa
B IMOCTPOCHHUE YCTOMYUBOTO OYAYIIEro.

DCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKIIOYas ICTETUKY MaTEMaTUYECKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad, PEIICHHM,
pacCyXJIeHUI; BOCHPUMUMYHUBOCTHIO K MATEMATHYECKUM aCIIEKTAM PAa3JIMYHbBIX BUJIOB UCKYCCTBA.

®du3NYECKOE BOCIUTAHUE:



c(hOpMUPOBAaHHOCTHIO YMEHUSI MPUMEHSATH MaTEMaTHUYECKUE 3HAHUS B MHTEpecax 3/I0pOBOro M 0e30macHOTO o0pa3a >KH3HH,
OTBETCTBEHHOI'0 OTHOIICHMSI K CBOEMY 3/IOPOBBIO (3I0pOBOE MUTAHUE, COAIIAHCUPOBAHHBIA PEKUM 3aHSATUN U OTIBIXA, pEryssipHas
(u3uUecKas akTUBHOCTD); (PU3NUECKOTO COBEPIICHCTBOBAHUSA, ITPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBLHOMN AESTEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYyIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUs; HWHTEPECOM K pa3iaudyHbiM cdepaM npodeccuoHanIbHON
JeSITEIIbBHOCTH, CBA3aHHBIM C MaTEeMAaTHKON U €€ MPWIOKEHUSIMHU, YMEHHEM COBepILIaTh OCO3HAHHBIA BBIOOp Oymymieit mpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTE€MaTHMUYeCKOMYy OOpa3oBaHUIO U
caMOOOpa30BaHUIO HA TMPOTSHXKEHWU BCEH JKU3HM; TOTOBHOCTHIO K AaKTUBHOMY YYAacTHIO B PEIICHHH MPAKTUYECKUX 3a/1ady
MaTeMaTH4EeCKON HaIpaBJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(hOpMUPOBAaHHOCTHIO IKOJOTHUYECKON KYJIbTYpPbl, TOHUMAHUEM BJIHMSHUS COLUAbHO-YKOHOMUYECKUX MPOIECCOB HA COCTOSIHUE
MPUPOJHON U COLMAIBHOW CpeJbl, OCO3HAHMEM IJIO0AIBHOTO XapaKTepa 3KOJIOTMYECKUX IMpoOJeM; OpHUeHTallueld Ha MpPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHWM IJI pelIeHUs 3a/ad B 00JIACTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TIOCTYIIKOB M OLICHKH WX BO3MOXHBIX
MOCJIEICTBUH JJISI OKPYXKAIOIIEH CPEIbI.

[lenHOCTH HAYYHOTO TTO3HAHMUS:

c(hOpMUPOBAaHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pAa3BUTHS HAYKH H OOIIECTBEHHOU
MPaKTUKH, IOHUMAaHUEM MaTEeMaTUYECKOW HAyKW Kak c(epbl ueToBEYECKOW AESITEIBHOCTH, ITANOB €€ Pa3BUTHS W 3HAUUMOCTU IS
pa3BUTUSl UMBWIM3ALMU;, OBJAJEHUEM SA3BIKOM MAaTEMaTUKM U MaTEeMaTUYeCKOM KyJIbTYypoll Kak CpEJICTBOM IO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO U UCCIIEAOBATEIBCKYIO IEATEIbHOCTh UHIMBUAYAIbHO U B TPYIIIIC.

METAINIPEJAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3ysbTaThl OCBOEHUS NPOrpaMMbl y4eOHOro mnpenMera «MaremaTukay XapaKTepU3yITCS OBJIaJIeHUEM
YHHUBEPCAIBHBIMU  HO3HAGAMEbHBIMU  OCUCMEUAMU, VHUBEPCATbHBIMU ~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU, VHUBEPCATbHbIMU
pe2ynIamueHbIMU OeUCEUAMU.



1) YHueepcaﬂbele no3naeamelibHble c)eﬁcmewz, obecnevyusaiom gbopMupoeaHue 0a306bIX KOCHUMUBHBIX npoyeccos

ooyuarowuxcs (0ceoeHue Memooo8 NOHAHUS OKPYIHCAIOUWe20 MUPAa, NPpUMeHeHuUe 102U4eCKUx, UCCIe008amenbCKux onepayull, YMeHutl
pabomams ¢ ungopmayuet).
Ba3oBbie jJornueckue qercTBUS:

BBISIBIIITh W XapaKTEPU30BaTh CYIICCTBEHHBIC TNPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, TOHSATHH, OTHOIICHHA MEXKIY
TOHATUSAMU; (OPMYIUPOBATH ONPEACICHHS TOHSATHI, YCTAaHABIUBATH CYIICCTBEHHBIN NMPU3HAK KiIacCU(UKAINN, OCHOBAHHUSI
TSI 00OOIICHHS U CPAaBHEHUS, KPUTSPUH ITPOBOJUMOTO aHATTN3A;

BOCIIPHHHUMATH, (DOPMYITUPOBATH U TPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIBHBIC H OTPUIIATCIbHBIC, €MHIUYHbIC, YACTHBIC U
o01111e; YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3UM M TIPOTUBOpeurs B (aKTax, [aHHBIX, HAOIIOJCHUSX U
YTBEPKICHUSX; TIpeIaraTh KPUTEPUH JJISl BBISIBIICHUS] 3aKOHOMEPHOCTEH U TIPOTUBOPCUHIA;

JeNIaTh BBIBOJBI C UCIIOJIB30BAaHHEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUCHUH 110
aHaJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JO0KAa3aTeIhCTBA MATEeMATHUYECKHX YTBEPXKIEHUH (TpsSMble M OT MPOTHUBHOIO), BBICTPAWUBATH
apryMEHTAIINIO, IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJ/ICHHUS U BHIBOJIBI;

BBIOWpATh CIOCO0 pelmieHus Yy4eOHOM 3amayn  (CpaBHHMBATh HECKOJIBKO BAapUAaHTOB pEIICHUS, BBIOMpaTh Haubolee
MOAXOIAIIUHN C Y4ETOM CaMOCTOSATEIBHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBrle nccienoBaTenbCKue JEUCTBUSA:

UCIOJIb30BaTh BONPOCHI KAaK HCCIEAOBATEIbCKUA HWHCTPYMEHT TMO3HaHUSA; (HOPMYIMPOBATH BOMPOCH], (UKCHUPYIOUINE
MpPOTUBOpEUrE, MpoliemMy, yCTaHaBIMBaTh UCKOMOE M JAaHHOE, (hOPMHUPOBATh TMIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIHIO,
MHEHHE;

MPOBOJUTh CaMOCTOSITENIbHO ~ CIUIAHUPOBAHHBIM ~ OKCIEPUMEHT, HCCIEIOBAaHHE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTU4ecKoro 00beKTa, ABJICHUS, MPOLIECCa, BHISIBJICHUIO 3aBUCUMOCTENH MEX 1y 00bEKTaMu, SIBICHUSIMH, ITPOLIECCaMH;
CaMOCTOATENBHO (HOPMYNIHPOBaTh 0OOOIIEHUS W BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO HAOIIOACHUS, WCCIIEIOBAHMA,
OLICHUBATh IOCTOBEPHOCTbH MOTYYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIECHHUI;

IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCA, @ TAKKE BBIIBUTATh MPEAIIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.
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Pabota c undopmarnueii:

BBISBJISITH 1€PUIUTHI HHGOPMAIUHU, JaHHBIX, HEOOXOUMBIX I OTBETA HA BOMIPOC U JIJIsl PEIICHUS 3a/1auu;

BbIOMpaTh HMH(OPMAIMIO M3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
“H(pOpMaLINIO pa3IMYHBIX BUJIOB U (DOPM IIPEACTaBICHUS;

CTPYKTYpHUPOBaTh HHPOPMALIHIO, TPEACTABIATh €€ B pa3IMYHBIX (popMax, WILTIOCTPUPOBATH rpadUueCcKu;

OLICHUBATh HAJIEKHOCTh UH(OPMAIINH 110 CAMOCTOSATEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VHusepcanvhvie KOMMYHUKamMueHble Oelicmesust, 00ecnedusaom chopmuposanHoCnmsb COYUATbHbIX HABLIKOG 00YUAIOUUXCSL.

OO0uienue:

BOCHPUHMMATh U (POPMYJIUPOBATH CYXJAECHHUS B COOTBETCTBUHU C YCIOBUSMU U LEISIMHU OOUIEHHS; SICHO, TOYHO, TPAMOTHO
BBIpaKaThb CBOK) TOYKY 3pEHHs B YCTHBIX M NHMCBMEHHBIX TEKCTaxX, JaBaTh IIOSCHEHUS IO XOIy pELIEHUs 3a1adu,
KOMMEHTUPOBATH IIOJIYYECHHBIN PE3yJIbTAT;

B X0Jie OOCYXJIEHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY 0OCYKJIaeMOW TeMBbl, MPOOJeMBbl, pelaeMoi 3aJauM, BbICKA3bIBaTh
UJeU, HALEJICHHBIE HA IIOMCK PELICHUs; COINOCTaBIATh CBOM CYXACHUSA C CYXICHUAMHU JPYTMX YYaCTHUKOB JUAora,
oOHapy»KMBaTh pa3jINyune U CXOACTBO MO3ULINI; B KOPPEKTHOU (popme popMynnpoBaTh pa3HOTIACHs, CBOU BO3PAKECHHUS;
MIPEACTaBIATh PE3yJIbTaThl PEIICHUS 3a/1a4YH, SKCIEPUMEHTa, MCCIIeIOBaHUs, MPOEKTa; CaMOCTOSATEIbHO BbIOMpaTh (opmar
BBICTYIIJICHUS C YYETOM 3aJ1a4 MPE3EHTALUNA U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHUYECTBO:

MOHMMAaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW M HMHIMBUAYaJIbHOH pabOTHl IMpH pElIeHHH Y4eOHBIX 3ajad;
MPUHUMATD 11eJIb COBMECTHOM JAESITENbHOCTH, MJIAHUPOBATh OPraHU3aIMi0 COBMECTHOW paboThI, paclpenensTh BUIbI padoT,
J0roBapuBaThcs, 00CYKIaTh IPOLECC U PE3YIIbTAT PabOTHI; 0000IIAaTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B IPYIIOBBIX Gopmax paboTsl (00CykAeHHS, OOMEH MHEHHH, «MO3TOBBIE IITYPMbD» U UHBIE); BBIMOIHATH CBOIO
gacTh padOThl M KOOPAMHUPOBATh CBOM JCWCTBUS C JAPYTUMH UYJICHAMHU KOMAaHJbI; OLIEHWBATh KA4eCTBO CBOErO BKJAJa B
OOl MPOAYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecyniamusnsie oeticmsus, 0b6ecneyusaiom Gopmuposanie cCMviCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB

JIUYHOCTU.
Camoopranuzanusi:
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COCTaBJISITH IUIaH, AITOPUTM PEIICHHs 3aJa4d, BHIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C YIETOM HOBOM MH(OPMAIHH.

CaMOKOHTpOIIb:

® BJAJETh HABBIKAMHU MO3HABATENHFHONW Pe(IIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUN M MBICIHTEIBHBIX MPOLECCOB, UX
pE3yIbTAaTOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIIEcca U Pe3ysbTaTa PEIeHUs] MaTeMaTH4ecKoil 3a1auu;

® TpPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPH PEIICHUH 33]a9i, BHOCUTh KOPPEKTUBHI B ACSITEILHOCTH HA OCHOBE
HOBBIX 00CTOSITEIbCTB, TaHHBIX, HAWJACHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IETH U YCIOBUSAM, OOBSCHATH MPUUMHBI JOCTIKECHUS WM HEJTOCTIKEHUS PE3yIbTaTOB
JEATeIbHOCTH, HAaXOIUTh OMHNOKY, TaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATHBI

OcBoeHune yuyeOHOTO Kypca «Anredpa U Hadaja MaTeMaTHISCKOTO aHAIM3a» Ha YPOBHE CpeHero o0miero oopa3oBaHus TOKHO
oOecreunBaTh JOCTIKEHHUE CICIYIONIUX TPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTATOB:

10 KJIACC

Yuciaa 1 BLIYUCTIEHUS

OnepupoBaTh NOHATUSMHU: PAIIMOHATIBHOE U JEHCTBUTEIIBHOE YUCII0, OOBIKHOBEHHAS U JIECATHYHAS IPOOb, MPOIEHTHI.

BrImoaHsATh apudMeTHIeCKre Onepalui ¢ parMOHAIBHBIMA U JISHCTBUTEIIHHBIMHI YHCIIAMH.

BrinmonHsaTe mpuOIMKEHHBIE BBIYUCICHHS, WCIOJb3Yys MpaBWia OKPYIJICHMs, JellaTb MPUKHUIKY U OIIEHKY pe3yibTaTa
BBIUMCJICHUH.

OnepupoBaTh TOHSATUSIMHU: CTENECHBb C IEJBIM IOKa3aTeleM; CTaHJaapTHas (opMa 3alucH JACHUCTBUTEIBLHOTO YHCIA, KOPEHb
HATypaJIbHOU CTEINEHU; MCIOJIb30BaTh MOAXOAANIYI0 (OpPMY 3ammcH NEHCTBUTEIBHBIX YHUCEN IS PEIICHUs MPAaKTUYECKHUX 3a/ad |
MpeACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC UM TAHI'€HC MPOU3BOJBHOIO YIJIa; UCMHOJIb30BaTh 3alUCh MPOU3BOJIBHOIO yIJia Yyepes
oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIIHH.
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YpaBHeHHsI U HEPABEHCTBA

OnepupoBaTh NOHATHUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; ILEJIOE, PALMOHAIBHOE, HPPALMOHAIBHOE YpaBHEHHE,
HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BoImonssTh mpeodbpazoBaHusl TPUTOHOMETPUUYECKUX BbIPAXKEHUH U pelaTh TPUTOHOMETPUUECKHUE YPaBHEHMUS.

BoinonHATh npeoOpa3oBaHus ILENbIX, PAUOHAIBHBIX U HPPAMOHAIBHBIX BBIPAKEHUI U pEIlaTh OCHOBHBIE THIIBI LEJIBIX,
PalMOHAIIBHBIX U UPPALMOHAJIBHBIX YPAaBHEHHUI U HEPABEHCTB.

[IpumeHsATh ypaBHEHHsSI M HEPAaBEHCTBA MJsl PEIICHUS MAaTeMAaTHUYECKHUX 3aJad M 3ajady M3 Pa3IMYHbIX o0JlacTell HayKu W
pEATBHOM KU3HMU.

MonenupoBath peanbHble CUTYal[MU Ha S3bIKE alireOpbl, COCTABIIATH BhIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA M0 YCJIOBHIO 33]1a4H,
UCCIIEZI0BATh IOCTPOEHHBIE MOJIENIU C UCIIOJIBb30BAaHUEM allllaparta ajireophl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (QYHKLHUS, CIIOCOOBI 3aaHUsl (PYHKLMHU, 00JIACTh ONpPEIENCHUs U MHOXXECTBO 3HaUYE€HUH (yHKIUH,
rpaduk GyHKIUYU, B3aUMHO OOpaTHbIE () yHKLIUU.

OnepupoBaTh MOHATHAMU: YETHOCTh U HEUETHOCTD (DYHKIMH, HYJIU QYHKIHUU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBath rpaduku GyHKIMHA U1 pelieHUs] ypaBHEHUH.

Crtpouth 1 uuTaTh rpaduKu JINHEHHON QYHKIMH, KBAAPATUIHON (PYHKIMH, CTETIEHHOW (DYHKIIMU C LIEIBIM ITOKa3aTelIeM.

Wcnonb3oBath rpapuku QpyHKUMHA JJIsI MCCIEAOBAHMS MPOIECCOB U 3aBUCUMOCTEN MPHU pEUICHUH 3a7ad M3 JIPYruX y4eOHBIX
MIPEIMETOB U peabHOM JKU3HHU; BBIpaXaTh (POpMyJIaMU 3aBUCUIMOCTH MEXIY BEIUYMHAMH.

Hayana maTeMaTH4ecKoro anajamusa

OmnepupoBaTh MOHATHAMHU: ITOCIIEA0BATEIBHOCTD, apu(pMeTHYECKasi U FeOMEeTpUIecKas POrPecCuu.

OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YyObIBaoIllas reoMeTpuyeckas Mporpeccusi, cymma OECKOHEUHO YyObIBarolei
Tr€OMETPUUYECKOU IPOTPECCHM.

3anaBarh MOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMH.

Hcenonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEN U IPOIPECCUM I PELICHUS PEaIbHBIX 3a/1a4 IPUKIIAHOTO XapaKrepa.

MHoxkecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEPALIUH HAJlT MHOXKECTBAMM.
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Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIA ammapar Uisi OMUCAHUs PealbHBIX MPOIECCOB U ABJICHUM, MPU PEUICHUU 3a7a4 U3
IPYTUX y4eOHBIX MPEIMETOB.
OnepupoBaTh NOHATUAMMU: ONIPENETICHUE, TEOPEMA, CIEICTBHE, JOKA3aTEIbCTBO.
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TEMATHYECKOE IINTAHUPOBAHHUE

KoanuecTBo 4acoB

®opmupoBanune O©I'

Kourp  IIpakr  OJIEKTPOHHBbIE
Ne HaumenoBaHue pa3jieioB U 0JILHBI HYEeCKH (uudpoBbie)
n/n TeM MPOrpaMMbl Bcero e e o0pa3oBaTejibH
padort padort ble pecypchl
bl bl
YMeHusi pacno3HaBaTh MPOSBICHHS
MaTeMaTHYECKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEH B pPEATbHBIX KU3HECHHBIX
POIII CUTYalUsX W IPU U3YUCHHUH JAPYTUX YUCOHBIX
MHOKECTBA PAIHOHATHHEIX H Vuipy MIPEIMETOB, MPOSIBJIICHUS 3aBUCHMOCTEH H
JeHCTBUTEILHBIX YUCEIT. 1 1 http://skiv.instra 3aKOHOMEPHOCTEH, pOpMyIMPOBATH UX Ha
ParnonanbHbie ypaBHEHUS U o0.ru/bank- A3BIKC MATCMAaTUKH U CO3/1aBATh
HepaBeHCTRA zadaniy/ MaTeMaTHYECKUE MOJICIH, TPUMEHSTh
OCBOCHHBI MaTEeMaTHYECKUH armapar Jjs
pelIeHHsI TPAKTUKO-OPHUEHTUPOBAHHBIX 33134,
UHTEPIPETHUPOBATH U OI[CHUBATH IMOJTYUYCHHBIC
PE3YIIbTATHI.
YMeHusT pacno3HaBaTh MPOSBICHHUS
MaTeMaTHYECKUX IMOHATHIA, 00LEKTOB 1
Oy i rpaduin, CTenes o PO 3aKOHOMEPHOCTEH B pEaJIbHBIX JKU3HEHHBIX
6 CUTYaIUSAX W IPU U3YYCHHUH JPYTUX YUEOHBIX
I[EIBIM ITOKa3aTeIEM Yuu.py

14

IIPEIMETOB, MTPOSIBIIEHNS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POpMyITUpPOBaTh UX HA
SI3bIKE MAaTEMaTUKU U CO3/1aBaTh



http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/

MaTeMaTU4eCKUe MOJICIH, IPUMEHSTh
OCBOCHHBII MaTeMaTHYECKU armnapar 1is
pellIeHus TPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH U OLICHUBATH MOTYYCHHbIE
PE3yNIbTaTHI.

Apudmernaeckuit KOpeHb N—0if
crenenu. MppannonanbHbie
ypaBHEHUS U HEPABEHCTBA

Dopmyisl
TpuroHoMerpuu. Tpuronomerpu
YECKHE YPaBHEHUS

18

22

15

POIII
Yuau.py

POIII
Yun.py

YMeHuss pacro3HaBaTh MPOSIBICHUS
MaTEMAaTHYECKUX MOHATHI, 00HEKTOB U
3aKOHOMEPHOCTEN B PEabHBIX )KU3HEHHBIX
CUTYAIUSAX U IIPH U3YICHUH IPYTHX yUCOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (HopMyIHpOBaTh UX HA
SI3BIKE MaTEMATHKH U CO31aBaTh
MaTeMaTUYECKUue MOJIEIU, TPUMEHSTh
OCBOCHHBI MAaTEMAaTUYECKUN anmapar JJist
peLIEeHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPHPETUPOBATH U OLIEHUBATH MMOJTYYCHHBIE
pe3yJIbTaThI.

YMeHus pacno3HaBaTh MPOSIBICHUS
MaTeMaTHYeCKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B pEAJIbHBIX KU3HEHHBIX
CUTYyallUsAX U IPU U3YYEHHUH APYTUX y4eOHBIX
MPEIMETOB, MPOSABIEHUS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTEH, HopMyIHpoBaTh UX Ha
SI3BIKE MaTEMATUKH U CO31aBaTh
MAaTEMAaTUYCCKHUE MOJCIIN, TPUMCHAITH
OCBOEHHBI MaTeEMaTUYECKHUH armapar 1is
pelIeHNs TPAKTUKO-OPUEHTHPOBAHHBIX 33124,
MHTEPIPETUPOBATH U OLIEHUBATh IMOJTY4YECHHbIE




IlocnenoBaTenrHOCTH U
MIPOTPECCUH

POIII
VYuun.py

pE3yIbTATHI.

VYMeHUsI pacro3HaBaTh MPOSBICHUS
MaTeMaTU4eCKUX MOHATHH, 00BEKTOB U
3aKOHOMEPHOCTEH B PEeaIbHBIX )KU3HEHHBIX
CUTYaIMSIX M IPU U3YUYCHHUHU JAPYTUX y4eOHBIX
MPEIMETOB, MPOSABJIEHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POPMYIUPOBATh UX HA
SI3BIKE MaTECMAaTUKH U CO31aBaThb
MAaTeMaTUYCCKHUEC MOJCIIN, TPUMCHATH
OCBOCHHBII MaTeMaTH4YeCKUH anmapar st
peLIeHuUs MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1ad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTY4YCHHbIC
PE3YNbTaTHI.

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHWI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

POIII
VYun.py
http://skiv.instra

o0.ru/bank-
zadaniy/

YMeHuss pacro3HaBaTh MPOSIBICHUS
MaTEMAaTHYECKUX MOHATHH, OOHEKTOB U
3aKOHOMEPHOCTEN B PeabHbIX )KU3HEHHBIX
CUTYAIMSIX U MPU U3YYCHUU APYTUX YIEOHBIX
MIPEAMETOB, NPOSBIECHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (HOpMyIHpOBaTh UX HA
sI3bIKE MaTeMaTHUKHU U CO3/1aBaTh
MaTeMaTUYECKUE MOJENIH, TPUMEHSTh
OCBOCHHBII MAaTEMAaTUYECKUN anmapar JJist
peLIeHHs TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPHPETUPOBATH U OLIEHUBATH MMOJTYYCHHBIE
pEe3yJIbTaThI.

16



http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/
http://skiv.instrao.ru/bank-zadaniy/

IHOYPOYHOE IIVTAHUPOBAHUME

KosmuecTBo yacos JIEeKTPOHHBIE
Ne ara ngposbie
/i Tema ypoka Beero Konrtpoubnbsie IIpakTnuyeckue fll3y‘leHI/lﬂ :)Iﬁlil;l;onaTeﬂbnme
padoThI padoThI pecypes:
1 MHOX€eCTBO, OIlepauy HaJ MHOKECTBAMM. 1 04.09.23
Jluarpammel Diiiepa—Benna o
Panmonanbubie yrcna. OOBIKHOBEHHBIE U
2 JIeCATUYHBIE IpOOU, TPOLICHTHI, 1 06.09.23
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Apudmernueckue onepanuu ¢
3 panoHAILHBEIMHU YHCIIaMHU, 1 07.09.23
peoOpa3oBaHUs YUCIOBBIX BhIPAKEHUM
[TpumeHnenue apoGeit ¥ NPOLIEHTOB IS
4 peuIeHM TPUKIAJIHBIX 3a7a4 U3 Pa3IMUHbIX 1 11.09.23
OTpaciel 3HaHUW U peanbHOU KU3HU
[Ipumenenue qpobeit U MPOLEHTOB JIst
pELIeHUs TPUKIAIHBIX 3a7a4d U3 Pa3IMYHbIX
5 oTpacJiell 3HAaHUU U peabHON KU3HU 1 13.09.23
Bxomsmias k\p
JleWicTBuTenbHBIC YKclia. PaimonanbHbIC U
6 1 14.09.23
VppalOHaJIbHbIE YHCIIA
7 ApudmeTrnueckue onepanuu c 1 18.09.23

}IGI\/’ICTBI/ITGJ'ILHBIMI/I qHucJjiaMu
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[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

8 OKpYIJICHUs, IPUKHUIKA U OLlEHKA 20.09.23
pe3ysbTara BBIYMCICHUN
ToxecTBa U TOXKIECTBEHHBIE
9 21.09.23
npeoOpa3oBaHUs
10 VYpaBHeHue, KOPEHb YPaBHEHHS 25.09.23
11 HepaseHcTBo, pelieHre HepaBeHCTBa 27.09.23
12 Meroa HHTEpBAJIOB 28.09.23
13 Pemenne EIeJII)IX U IpOOHO-paAIIOHATBHBIX 02.10.23
YpaBHEHU U HEPABEHCTB
KonTtponsHast padora o Teme "MHoOX)ecTBa
14 palOHAIBHBIX U ACUCTBUTEIBHBIX YHUCEIL. 04.10.23
PanmonansHble ypaBHEHHS 1 HEpaBEHCTBA'
15 OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH. 05.10.23
Bsanmuo obparHbie HyHKIIHH
I'padux Gpynkuu. O6macTb onpeneneHus u
16 MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynn 09.10.23
¢ynkuuu. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA
17 UYErHble 1 HEUETHBIE PYHKIINU
CreneHb ¢ IETIBIM MOKa3aTeNIEM.
18 CranpapTHas ¢popma 3arucH
JNIEUCTBUTEIILHOTO UHCIIa
Hcnonp3oBanue noaxosimeii popmbl
19 3aIMMCH JIeHCTBUTENBHBIX YUCEI IS
pelIeHns MPAKTUYECKHX 3a/1a4 U
IPEe/CTaBICHUS JAHHBIX
20 CrenenHast GyHKIHUS C HATYpaJIbHBIM U
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LeJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

Apudmerndeckuii KOpeHb HaTypaTbHON

21
CTENeHU

99 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHON CTENEHU

24 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOU CTEIIEHU

o5 CaoiicTBa apuPMEeTUYECKOTO KOPHS
HaTypaJbHON CTENEHU

26 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

97 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENeHU

28 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIIEHU

29 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTENeHU

30 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENeHU

31 Peienne uppaimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

39 Pemenne nppannoHanbHBIX YPAaBHEHUHN U
HEPaBEHCTB

33 Pemienne uppaiimoHaibHBIX YpaBHEHUN U
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HEPABEHCTB

Pemienue nppanmoHaabHbIX YPAaBHEHUN U

34
HEPaBEHCTB

35 Peuienue nppanyoHaabHbIX YPaBHEHUN U
HEPaBEHCTB

36 CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

37 CgoiicTBa u rpaduK KOpHs N-0if CTeTICHU
KonTtponsHast pabora o Teme

38 "ApupmMeTHuecKuii KOpeHb N—0ii CTETIeHHU.
HppaunoHaibHble YpaBHEHUS U
HepaBeHCTBA"

39 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
apryMeHTa

40 CuHyc, KOCUHYC ¥ TaHT'€HC YUCIIOBOTO
apryMeHTa

41 ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

42 APKCHHYC, apKKOCHHYC U apKTaHTeHC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

43 ofpeielleHue TPUrOHOMETPUUYECKUX
(GYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

44 oTpeieIeHue TPUrOHOMETPHUYECKUX
(GYHKLUI YUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
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47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1

49 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX 1
BBIPAXKEHUI

50 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

51 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

59 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

53 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

54 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUIN 1

55 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

56 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

57 Pemenne TpuroHoMeTpuuECcKUX ypaBHEHUI 1

58 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

59 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
KonrtpomnbHas padora no reme "Popmybl

60 TPUTOHOMETpHH. TPUTOHOMETPHUECKUE 1
ypaBHeHHUA"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS

61 nocieaoBarenbHocTel. MOHOTOHHBIE 1
MIOCJIEIOBATEIEHOCTH
Apudmernueckas 1 reoMeTpuIecKas

62 nporpeccuu. Vcnonb3oBaHue Iporpeccuu 1

JJId pCHICHUA PCAJIbHBIX 3a1a4
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NPUKIIAJIHOTO XapakTepa

beckoneuHo Y6BIBaIOHIaH TreOMETpHUICCKasA

63 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBaIOLIE r€OMETPUUECKON IPOrPECCUU

64 ®dopMyra CII0KHBIX TTPOIIEHTOB

65 ®dopmyna CI0KHBIX MTPOIEHTOB
O0001Ienre, cucTeMaTH3alMs 3HaHUH 3a

66 Kypc ainre0pbl 1 Hayall MaTeMaTH4eCKOTo 1
aHasimza 10 kiacca

67 HroroBast KoHTpoIbHAs paboTa 1
O0001enue, cucreMaTA3amus 3HaHUH 3a

68 Kypc alnreOphl ¥ Ha4all MaTeMaTHIECKOTO 1
aHasimza 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

22




YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Amumos 1. A., Komsrun F0.M., Tkau€Ba M.B u npyrue; Anredpa Hadaima MaTeMaTHdeckoro ananmsa, 10-11 kmaccer, M.

IIpocsemenue; 2016

METOINYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA
Amumos ILA., Konsrun F0.M., Tkauésa M.B u apyrue; AnreGpa Hauana MareMaTudeckoro aHanmsa, 10-11 xmaccsl, M.:

IIpocsemenue; 2016

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

OI'BHY «MHCTUTYT cTpaTeruu pa3BuTUs 00pa3oBaHus
Poccuiickas anekTpoHHas HIKosa
Yuu.py

bu6mmoreka IIOK
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