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HHOACHUTEJIBHAA 3AIIUCKA

VYueOHnslii Kype «Anredpa ¥ Hadajla MaTeMaTHYECKOTO aHAJIM3a» SBISIETCS OJHUM M3 HauOoiee 3HAYMMBIX B MPOTpPaMME CPEIHEro OOIIero
00pa3oBaHMs, TOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBACT MHCTPYMEHTAIbHYIO 0a3y Ul M3Y4eHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (OPMHUPYET JIOTUYECKOE M Aa0CTPAKTHOE MBIIUICHHE OOYJalomuXcs Ha YpOBHE, HEOOXOAMMOM Ui OCBOCHHMS WH(MOPMATHUKH,
O0IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH M JIPYTHX TUCHUILIMH. B pamkax gaHHOTO y4eOHOTro Kypca OOydYaromuecs OBJaJeBalOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTOpast GOpMYyIUpPYeT CBOU JOCTHKEHHS B MaTeMaTHIECKOH (opme.

VY4aeOHbIil Kypc anreOpbl W Ha4dajl MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBACT OCHOBY JUISL YCIEITHOTO OBJIAZCHUS 3aKOHAMH (H3UKH, XUMHH,
OMO0JIOTUH, MOHMMAHUS OCHOBHBIX TEHACHLUI pa3BUTHS SKOHOMHUKUM M OOLIECTBEHHOM »H3HH, IO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO HCIIOIB30BaTh UX IS JajlbHEUIIEro 00pa3oBaHMs U B TIOBCEIHEBHOW XHU3HU. B TO ke Bpewms
OBJIajiecHue aOCTPAaKTHBIMU W JIOTMYECKH CTPOTUMHM KOHCTPYKLMSAMHM aiureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAeT YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHMHHOCTb, JIOKa3bIBaTh YTBEP)KIACHHUS C IOMOLIbIO MHIAYKIUM U paccyXJIaTb JIEAYKTHBHO, HCIIOJb30BaTh
0000111eHIE U KOHKPETU3ALHI0, a0CTparupoBaHUEe M aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUIEHHE.

B xonme usyuenus yuyeOHOro kypca «AureOpa ¥ Hayajga MaTeMaTHYECKOTrO aHain3a» OOydyarolMecs IOJIyYaloT HOBBIA OIBIT pEIICHUsS
MIPUKJIAJHBIX 33J1a4, CAMOCTOSTEIBHOTO IOCTPOCHUS MAaTEMaTUYECKUX MOJENEH pPEAJbHBIX CHUTYallMd, WHTEPHPETALMHM IOJYyYEHHBIX pELICHUM,
3HAKOMSATCA C IPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMUCSA MaTEMAaTUYECKUMU OTKPBITUAMU U UX
aBTOpaMH.

VY4eOHblii Kypc o0nazaeT 3HAUYUTEIbHBIM BOCIUTATENbHBIM IOTEHIMAIOM, KOTOPBIM peajau3yercs Kak dYepe3 ydeOHbIH Marepuall,
CHocoOCTBYIOIINI (HOPMUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS, TaK U yepe3 cHerupuKky yueOHOW NeATeabHOCTH, TpeOyrolleld MpoaoIKUTENbHON
KOHIICHTpAllUi BHUMAaHUS, CAMOCTOSATEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 3a ITOJIyYEHHBIN pe3yJIbTar.

B ocHOBE MeTOIUKMN 06y‘IeHI/I}I aﬂre6pe Y HayaJlaM MaTeMaTH4YECKOro aHaJin3a JICKUT e TeIbHOCTHBIN IIPUHIUIT OGy‘IeHI/IH.

B ctpykrype yueOHOro Kypca «Anredpa 1 Havyajga MaTEeMaTHUYECKOTO aHAJIN3a» BBIJICJIIEHBI CIIEAYIOUINE COAePKATEIbHO-METOANYECKHE JINHUU:
«Yucna u BerurcieHus», «OyHKIUU U rpa@uku», «YpaBHEHUs U HEpaBeHCTBa», «Hauana matemaTuueckoro anammsay», «MHoecTBa U Joruka». Bee
OCHOBHBIE COJIEP)KATEIbHO-METOAMYECKHE JTUHUM H3y4aroTCcsl Ha MPOTSDKEHHM JBYX JIeT OOydeHHUs Ha ypOBHE CpeqHero ooumiero obpa3oBaHus,
C€CTCCTBCHHO OOIIOJHSA APYr Apyra MU IOCTCIICHHO HAChIIAsACh HOBBIMU TEMaMH W pasaciiaMu. HaHHBIﬁ y‘-Ie6HI)II\/’I KYypC SABJIACTCA WHTCTPATHBHBIM,
MIOCKOJIbKY OOBEUHSIET B ce0e co/iepikaHie HECKOJIBKUX MaTeMaTHYeCKUX TUCIUIUINH, TAKUX KaK anreOpa, TPUTOHOMETpus, MaTeMaTUYeCKU aHaIu3,
TEOpUsT MHOXKECTB, MaTemMaThuyeckas Jjoruka u japyrue. Ilo Mepe Toro kak oOywarouiuecs OBIIaJeBalOT BCE Oojee IMIHMPOKUM MaTeMaTHYeCKUM
anmnapaToM, y HUX MOCJIe10BaTeNIbHO (POPMUPYETCS U COBEPLICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYIO MOJIENIb pealbHON CUTYyalluu, IPUMEHSTh



3HaHUs, MOJyYEHHbIE NPU M3Y4YEHUH Yy4eOHOro Kypca, Ul peIleHHs CaMOCTOSTENbHO c(OPMYJIMPOBAaHHONW MaTeMaTHYeCKOM 3aaauu, a 3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

COI[ep)KaTeJILHO'MGTOI[I/I‘ICCKaSI JMHAA «Yucna U BBIYUCIICHUS) 3aBCpuiacTt (bOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BaHUA I[eI\/JICTBI/ITCJ'IbHBIX YUCECII,
KOTOpOe OBLIO HA4YaTO HAa YpOBHE OCHOBHOrO oOmiero oOpasoBanus. Ha ypoBHe cpemanero oOmiero oOpa3oBaHHs 0C000€ BHHMAHUE YIENISICTCS
(bOpPMHUPOBAHNIO HABBIKOB PAIMOHAJBHBIX BBIYMCICHH, BKIIOYAIOIINX B CEOsl MCIIOIb30BAHHE PA3IMYHBIX (OPM 3alMCH YHUCIA, YMEHHUE JeNaTh
IMPUKUAKY, BBIIIOJHATH HpI/I6J'II/I)KéHHBIe BBIYUCJICHUSA, OLCHUBATH YMCIIOBBIC BBIPAXKCHUA, pa60TaTB ¢ MaTeMATHYECKUMHU KOHCTAaHTaMU. 3HAKOMEIE
00Y4YaIOIIMMCST MHOXECTBA HATYPAIbHBIX, IEIbIX, PAMOHATBHBIX M JICHCTBUTEIBHBIX YHCE] JOMOJHIIOTCA MHOKECTBOM KOMILICKCHBIX uHcel. B
Ka@XJIOM U3 3THX MHOXECTB PaCCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CIICIIM(PHUSCKUE 33]]aud U OIEPALIUU: JICIICHUE HAIIeJI0, ONICPUPOBAHKE OCTAaTKaMU
Ha MHOYKECTBE II€JIbIX YHCEJ, 0COObIC CBOWCTBA PAI[MOHAIBHBIX U MPPAIIMOHAIBHBIX YHCEl, apu(METHUCCKUE OIEpPAIMU, & TAKXKE H3BJICUCHHE KOPHS
HaTypaJII)HOﬁ CTCIICHN Ha MHOXCCTBEC KOMIIJICKCHBIX YHUCCII. Bnaroaapﬂ IMOCJICA0BATCIIbHOMY pAaCIIMPCHUIO KPpYyra UCIIOJIb3YyCMbIX YHUCCIT U 3HAKOMCTBY
C BO3MOXKHOCTSIMHM X MPUMEHEHHS ISl PEIICHUS Pa3IMYHbIX 3a/1a4 (OPMHUPYETCS MPEICTABICHUE O €MHCTBE MAaTeMAaTUKU KAk HayKH U ¢€ poJid B
MOCTPOCHUH MOJIETICH peaibHOr0 MUPA, IIMPOKO UCIIONIL3YIOTCSI 0000IIEHUE U KOHKPETH3AIIUS.

Jluans «YpaBHEHHUS UM HEPABEHCTBA» PeaM3yeTcs HA MPOTSHKEHUU BCEro OOYYCHHUsS HA YPOBHE CpElIHEro oomero odopa3zoBaHUs, TMOCKOIBKY B
Kak7oM pazgiene [Iporpammsel mpeaycMOTpEHO pelieHre COOTBETCTBYIONINX 33/1a4. B pesynbrare oOydaromuyecs oBiIaieBalOT Pa3InYHbIMU METOIaMU
pelieHus: paloHaIbHBIX, HPPALMOHATBHBIX, MOKA3aTEIbHBIX, JOTapU(IMHUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUN, HEPABEHCTB M CUCTEM, a TaKkKe
3aja4, coaepkamux mnapameTpbl. [lomydeHHBIE yMEHHs IIMPOKO HCIONB3YIOTCS MPU HUCCIENOBAHUHM (YHKIMA C MOMOIIBIO MPOM3BOAHOH, MpHU
pelIeHNH MPUKIIAIHBIX 3a/1a4 U 33/1a4 Ha HAXO0XKICHHE HAaUOOBIINX U HAUMEHBITNX 3HaueHud QyHkiuu. JlanHas copepxaTenbHasi JUHUS BKIIOYAECT B
cebs TaKke GopMUPOBAHNE YMEHUI BBIMOIHATH PacYETHI O hopMyliaM, MPeoOpa30BaHUs PAlMOHATBEHBIX, HPPAIMOHATBHBIX U TPUTOHOMETPUUECKUX
BBIPDOKEHHI, a TakKe BBIPAXKEHUHN, COJEpKaIMX CTerneHu W Jjorapudmel. braromaps wu3ydeHHIo alreOpanyveckoro marepuaia MPOUCXOJUT
JanbHenIIee pa3BUTHE aITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIIJICHHS 00yJaromuxcs, GOPMUPYIOTCS HaBBIKU JIEAYKTUBHBIX PACCYXACHUI, pabOThI C
CUMBOJIBHBIMH (DOpMaMu, MPECTABICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEM B BUJIE PABEHCTB W HEPaBEHCTB. AnreOpa mpesiaraer 3G (GeKTUBHbBIE
WHCTPYMEHTHI JUIsl pEHIEHUs MPAKTUUECKUX U €CTECTBEHHO-HAYUHbIX 3a/a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK s13bIKa HAYKH.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMM U TpaQUKH» TECHO MEpervieTaeTcs ¢ APYTUMH JIMHUSAMH y4eOHOro Kypca, IMOCKOJBKY B
KaKOM-TO CMbICIie 3aJa€T IOCJIEeOBAaTeNbHOCTh H3Y4YeHHMs] Marepuana. VI3yuyeHue CTENeHHOH, IoKa3aTeabHOH, JorapupMUYEecKod U
TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB U IpaMKOB, UCIIOJIb30BaHNE (PYHKIUHI A pelIeHns 3a/1a4 U3 APYTUX Y4eOHBIX MPEJIMETOB U pealbHON
KU3HU TECHO CBSI3aHO KaK C MaTeMaTHMYeCKUM aHaJIU30M, TaK U C pelIeHHEeM YpaBHEHUH M HepaBeHCTB. [Ipu 3ToM Gomblioe BHUMAaHUE YAENsSeTCs
(OopMHPOBAHUIO YMEHUS BbIpa)kaTh (pOpMyIamMH 3aBUCHUMOCTH MEXIY Pa3IMUHBIMHM BEJIMYMHAMH, MCCIEI0BATh MOJY4YEeHHblE (YHKIUU, CTPOUTHh HX
rpaduku. MaTepuan 3TOi cojepaTelbHOH JTUHMM HalleJeH Ha pa3BUTHE YMEHUH M HABBIKOB, MO3BOJIIOLIMX BBIPAKaTh 3aBHCUMOCTH MEXIY
BEJIMYMHAMU B pa3auyHONl ¢opMme: aHanUTHYECKOW, rpaduyeckoil u cioBecHoW. Ero m3ydeHue crnocoOCTBYeT pPa3BUTHIO AITOPUTMUYECKOIO
MBILUIEHHS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.



CopepxarenpHas ymHHA «Havama MareMaTH4eCcKOro aHaliM3a» IO3BOJIAET CYIIECTBEHHO pPACIIMPHUTh KPYr KaK MAaT€MaTH4eCKHX, TaK M
NPUKIIAJHBIX 337134, JOCTYIHBIX OOyYaroIIMMCs, TaK KaK y HHUX IOSBIISIETCS BO3MOXKHOCTH CTPOUTH IpaUKU CIIOKHBIX (DYHKIMHA, OMpPENeNsTh UX
HauOoJIbIIME M HAUMEHbIIME 3HAYEHUs, BBIUYUCIATH IJIomaaud (uryp ¥ oOBEMBI Tell, HAXOAUTb CKOPOCTH M YCKOpEHHUs IpoueccoB. JlaHHas
coJepaKaTesIbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTM IIOCTPOCHUS MATEMATHYECKUMX MOJEIEH pPEAJbHBIX CUTYyallMil, MO3BOJIIET HAXOIUTh
HawIy4dlllee PELlICHUE B INPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHMYECKMX, 3a7adax. 3HAKOMCTBO C OCHOBAaMH MaTEMATHYECKOIO aHaIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (DOPMAIbHO-JIOTHYECKOTO0 M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUH PaclO3HABAThH MPOSBICHUS
3aKOHOB MAaTeMaTHKH B HayKe, T€XHHKe M HcKyccTBe. OOyuaromyecs Y3HAIOT O BBLAAIOLIUXCS pe3yJbTaTax, IOJTYYEHHBIX B XOJAE Pa3BUTHUS
MaTeMaTHKHU KaK HayKH, U 00 MX aBTOPaXx.

ConepsxarenbHO-MeTOIMUECKast TUHUS «MHOXXECTBA M JIOTMKa» BKJIIOYAET B CEOsl 3JIEMEHTHI TEOPUU MHOKECTB M MATEeMaTHYECKOU JIOTHKH.
TeopeTnko-MHOXKECTBEHHBIE MPEACTABICHUS] TPOHU3BIBAIOT BECh KYpC IMKOJIBHOM MaTEMaTHKH M TpEIIararoT HamOoJiee YHHUBEPCAIbHBIA S3BIK,
O0BEIMHSIOMINN BCE pa3fiesibl MAaTeMaTUKH U €€ MPUJIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MAaTEeMATUUYECKUE AUCHMILTUHBI U UX MPUIOKEHHUS B €AMHOE
uesnoe. [loaroMmy BaKHO JaTh BO3MOKHOCTh O0y4YaOIIeMycsi TIOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMATUKH U HCIIOIb30BaTh
€ro Ui BBIPAQXEHUsI CBOMX MbICIEH. [[pyrMM Ba)KHbIM NPU3HAKOM MATEMAaTUKU KAK HAyKHU CIEAYyEeT NPU3HATh CBOMCTBEHHYIO €U CTPOroCThb
O00OCHOBaHMH U CIIEZOBAaHUE OMNpPEICIEHHBIM TPAaBHWIIaM MOCTPOCHHS JIOKA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTEMaTHUYECKOW JIOTUKU
CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUS OOYYarOIIUXCS, MO3BOJSET MM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTHYECKHX IPaBUIIL,
(dhopMHUpYeT HABBIKM KPUTUYECKOTO MBITIICHUSI.

B yuebHOM Kypce «AnreOpa M Hayajlla MAaTeMaTHYECKOTO aHajN3a» MPHUCYTCTBYIOT OCHOBBI MAaT€MaTHUECKOTO MOJIEIHPOBAHUS, KOTOPHIC
IIPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB MOCTPOECHUS MOJIeNIEN peabHbIX CUTYallUid, UCCIIeI0OBaHUS 3TUX MOJIENIeH ¢ IOMOMIbIO anmapara
anreOppl 1 MaTEMaTHMYECKOIr0 aHajin3a, MHTEPIIPETAllMM MOJYYEHHBIX pe3yibTaToB. Takue 3afaHMs BIUIETEHbI B KaXJbIi U3 pa3/ieloB MPOTrpamMMBbl,
MIOCKOJIbKY BECh MaTepHaj yueOHOro Kypca HIMPOKO MCIIONIb3YeTCs JUIsl PelleHns NMPUKIaHbIX 3afad. [lpy pemenun peaabHbIX MPAaKTHUYECKUX 3a7a4
oOydJaromuecs: pa3BUBAIOT HAOJIO/IATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh
KOHKPETU3UPOBaTh MpodieMy. JleaTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELICHUs MPUKIIAAHBIX [3a/1a4 OpraHu3yeTcs B MPOLECCe U3Y4YEHUsl BCeX
TeM y4eOHOro Kypca «Asredpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3a».

Ha n3yuenue yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOT0 aHain3a» oTBoauTcs B 11 kiacce — 136 yacos (4 yaca B HeJIENIO).



COJEPKAHUE OBYYEHUA

11 KIIACC
Yucna v BbIYMCICHUA

Harypanbuble u 1ensle uucna. [IpumeHeHue NpPU3HAKOB AETMMOCTHM ILENBIX uucels, Haubosnpmmid oOmuilt nenurens (nanee — HOJ) wu
HauMeHbl1ee obuiee kpatHoe (nasee — HOK), ocratkoB no moayimto, anropurma EBkiinia 11 perienust 3a1a4 B LEJIbIX YHUCTIax.

KommiekcHbie ymcna. AnreOpandeckas W TPUTOHOMETpUYEcKas (OPMBI 3alMCH KOMIUIEKCHOTO 4YHcha. Apu(METHYECKHE OIepanuu ¢
KOMIUIEKCHBIMU 4MclIaMH. M300pakeHne KOMIUIEKCHBIX 4YHCeJl Ha KOOpAMHAaTHOM miockoctH. Popmyna Myaspa. KopHu n-oif cremenu u3
KOMIUIEKCHOTO yncia. [IpuMeHenne KOMIIEKCHBIX YMCel JJIs pelieHus: (PU3NYECKUX U FEOMETPUUECKUX 3aa4.

YpaBHeHUs M HEPaBEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEACTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI ¢ TOMOILBIO TPUTOHOMETPUUECKOH OKPYKHOCTHU. PelieHre TpuroHoMeTpuyeckix HepaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS TOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/bI PELIEHUSI UPPAIIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX, UpPAllMOHATIbHBIX, TOKA3aTENbHbIX U JOrapu(MUUECKUX YPaBHEHUH.

YPaBHeHI/ISI, HEPAaBCHCTBA U CUCTEMBI C ITapaMETpaMu.

HpI/IMCHeHI/Ie ypaBHeHHfI, CHUCTCM U HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a/la4 U 3a/1a4 U3 Pa3JIMIHBIX oOacreit HAayKH U peaﬂLHOﬁ JKH3HHU,
HHTCpHpeTAlliA IMTOJTYUYCHHBIX PE3YIbTATOB.

DyHKIUM U TPa@UKH



I'paduk xomnozunuu ¢ynkuii. ['eomerpuueckrue oOpa3sl ypaBHEHUN U HEPABEHCTB Ha KOOPIWHATHOM MIOCKOCTH.
Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.
I'paduueckue MeTOIbI peLIeHNUs ypaBHEHUI 1 HepaBeHCTB. | paduueckne MEeTOIbl pelIeHHs 3a1a4 C IapaMeTpaMu.

Hcnonb3oBanue rpadukoB GyHKIMNA IJIs UCCIENOBAaHMUS MPOIECCOB M 3aBHCUMOCTEH, KOTOpBIE BO3HHMKAIOT MPH PEIICHUM 3a7ad U3 JAPYTHX
Yy4EOHBIX IPEAMETOB U PEATbHOM KU3HHU.

Hauyana MmaTeMaTH4eCKOro aHAJIU3a

[IpumeHeHre NPOU3BOAHON K HCCICIOBAHWIO (YHKIMH HAa MOHOTOHHOCTH M IKCTpeMyMbl. HaxoskaeHune HamOOJIBIIEr0 W HAaWMEHBIIEro
3HA4EeHUI HENpepbhIBHOM (QYHKIIMM HA OTpE3Ke.

IIpumeHeHre NPOU3BOAHOM AJI HAXOXKICHMSI HAWJIyYLIEro pPELIEHUS B NPUKIAAHBIX 3aJadax, U1 ONpPEIEIEHHs CKOPOCTH M YCKOPEHHS
npoiiecca, 3alaHHOro (GOpMYIoi Uil rpauKoM.

ITepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpasHbie anemeHTapHbIX GyHKUMN. [IpaBuiia HaxoxkAeHUs TEpBOOOPa3HBIX.
WuTterpan. ['eomerpuueckuil cMpicia nHTerpaia. Beruucienue onpeaenéHHoro nurerpana no gopmyne Hetotona-JleitOnuma.
[TpumMeHeHMe UHTErpaa s HaXOXKACHUS IUIoMaiel MI0CKUX GUryp u 00bEMOB reOMETPUYECKHX TEJ.

[Ipumepsl  pemieHnit  auddepeHnranbHblX  ypaBHEHUH. Martematuyeckoe MOJENIMPOBaHHE peajbHBIX IPOLECCOB C  IMOMOIIbIO
muddepeHInaTbHbIX YpaBHEHUH.



IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VHUEBHOI'O KVPCA «AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YI'JIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIIMTAHHUS:

Cc(OPMHUPOBAHHOCTH I'PAXKIAHCKON MO3UIMU 00YUYAIONIErocss KaK aKTUBHOT'O M OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIECTBa, MPeICTaBIeHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYP, SBICHHM, MpoLEAyp Ipa’kAaHCKOro oOluiecTBa (BBIOOPHI, OMPOCH U JPYyroe),
YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHHM € UX (DYHKLIMAMU U HA3HAUEHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUMCKON I'PpaKAAHCKOW MAEHTUYHOCTHU, YBAXKEHUS K MPOLUIOMY U HACTOAILIEMY POCCUNCKON MaTeMaTHKH, LIEHHOCTHOE
OTHOIIEHUE K JOCTHKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOMN LIKOJIBI, UCIIOIb30BAHUE 3TUX JOCTHKCHUM B IPYTrUX HayKax,
TEXHOJIOTHUSIX, chepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUE JTYyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, COPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHUYECKOTO MOBE/ICHHUs, CBSA3aHHOTO C
MPAKTUYECKUM TIPUMEHEHUEM JOCTHIKEHUN HAYKU U JEATEIHFHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;



4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

OCTECTUYCCKOC OTHOIICHHUEC K MHPY, BKIIOYAsA ICTECTUKY MATCMAaTHUYCCKHUX 3aKOHOMepHOCTeﬁ, 06’E>CKTOB, 3aja4, pemeHI/Iﬁ, paCCYX(HCHHfI,
BOCIIPHMUMYUBOCTDb K MaTEMATUUYCCKHUM acCIICKTaM pa3JIMYHBIX BUJOB UCKYCCTBA,

5) ¢pu3HUecKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTH4YeCKUE 3HAHMS B MHTEpecax 3/0pOBOro M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (370pOBO€ MUTaHUE, COAJIAHCUPOBAHHBIM PEXKUM 3aHATUN U OTAbIXa, PEryispHas (u3Mueckas aKTUBHOCTD),
¢du3nyecKoe COBEpIICHCTBOBAHUE MPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHON ESTEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUS

TOTOBHOCTH K TPYIY, OCO3HAHHME LIEHHOCTH TPYAOIIOOWS, MHTEpPEC K pa3iIuuHbIM chepaM MpodecCHOHATBHOU JesITeIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M e€ MPUIOKEHUSMH, YMEHHE COBEpIIaThb OCO3HAHHBIM BbIOOp Oyayuiel mpodeccuu U peasru3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE
IJIaHbl, TOTOBHOCTb U CIIOCOOHOCTh K MaTEMAaTUYECKOMY OOpa30BaHMIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEILICHUH NIPAKTUYECKUX 3a7a4 MaTeMaTUUYE€CKOW HAIIPABIEHHOCTH;

7) 3K0JOrH4eCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYPhl, TOHUMAHHUE BIUSHUS COLIMATbHO-)KOHOMHMUYECKUX TMPOIIECCOB HA COCTOSHUE MPUPOTHOU U
COLIMAJIbHOW Cpe/bl, OCO3HAHUE TN00ATBHOIO XapakTepa HKOJOTMUECKHUX MpoOJieM, OpUEHTAlMs Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HaHWH s
perieHus 3a1a4 B 00J1aCTH OKPYKAIOIIEH Cpebl, IIIaHUPOBAHHUE MOCTYIKOB U OIEHKH X BO3MOKHBIX IMOCIEACTBUH TSI OKPYKAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U OOIECTBEHHOW MPAKTHKH, TTOHUMaHUE
MaTeMaTHYeCKOM HayKH Kak cepbl 4eTOBEUECKON AeITeNbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUUMOCTH JUIS Pa3BUTHS LUBUIIN3ALIUH, OBJIAJICHUE S3bIKOM
MaTeMaTUKd W MaTeMaTHYeCKON KyJIbTypoil KakK CpeJCTBOM IIO3HAHHS MHpPAa, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U HCCIIENOBATEILCKYIO
JEeSATENbHOCTh MHUBUIYAIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jlornueckue geicTBUs:

BBISIBJISITH M XapPaKTEPU30BATh CYNMIECTBEHHBIC TPU3HAKA MAaTEMATHIECKUX O0BEKTOB, MIOHSATUH, OTHOIICHUH MEKIY MOHATHAMHE, (GOPMYITHPOBATH
oTpesieNieHUs MMOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMK, OCHOBAHUS AJisi 0000IIEHUS U CPaBHEHUS, KPUTEPUH TPOBOJIUMOTO

aHamn3a;

BOCIIPUHUMATh, (OPMYJIHUPOBATH U TPEOOPa30OBHIBATH CYXKACHUS: YTBEPAWTENbHbIE W OTpPHUIATEIbHbIC, €IMHUYHBIC, YacTHBIE W OOmIHe,
YCIIOBHBIE;

BBIABJIATE MATEMATHYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTHUBOPCUUA B (i)aKTaX, JaHHBIX, Ha6JHOI[€HI/I$IX N YTBCPKACHUAX, NPCJIaraTtb
KpUTCPUHN IJIS1 BBISABIICHUSA 3aKOHOMepHOCTCI>’I u HpOTHBOpC‘-IHfI;

ACJIaTh BbIBOJbI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ICAYKTUBHBIX U UHAYKTUBHBIX YMO38.KJIIO‘ICHHI>'I, YMO3aKHIOquHﬁ 1O aHAJIOT'UH;

MMpOBOAUTL CAMOCTOATCIIBHO JO0Ka3aTCJIbCTBA MATCMATHYCCKUX YTBep)KI[eHI/Iﬁ (HpHMHe n oT HpOTI/IBHOFO), BBICTpanBaATh aAprymeHTaIuro,
MPUBOJAUTH ITPUMCPBI U KOHTPIIPUMCPEI, 000CHOBBIBATH COOCTBCHHEIC CYKJCHUS U BBIBOIBI;

BBIOMpPATh CMOCOO pemieHus: yueOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BAapUAHTOB DELICHHUs, BBIOMpaTh Hambosee MOAXOMAUIMNA € Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoparejlbcKue AeiicTBHU:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIHPOBATh BOIPOCH], GUKCHUPYIOIINE TPOTUBOpEUHE, IpodiiemMy,
YCTaHaBIIMBATh HCKOMOE U JJaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;



IIPOBOAUTE CaMOCTOATCIIBHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAaHUEC II0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOIO 06T>CKTa,
SABJICHUS, ITPOLIECCA, BBIABICHUIO 3aBUCHUMOCTE MCKOY O6’beKTaMI/I, SABJICHUAMMU, ITPOLICCCAMU,

CaMOCTOSITENTLHO (DOPMYIHUPOBAaTh OOOOIICHHWS W BBIBOJABI 10 pe3yidbTaTaM NPOBEAEHHOTO HAONIOACHUS, WCCICAOBAaHUS, OICHUBATH
JIOCTOBEPHOCTb IMOTYICHHBIX PE3YJILTATOB, BEIBOJIOB U 00OOIICHMIA,

IMPOTrHO3UPOBATH BO3BMOXKHOC Pa3BUTUC NPOLECCA, a TAKIKE BbIABUI'ATb MPCAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCJIIOBUAX.
Pa6ora ¢ undopmanmeii:
BBISBJIATH Ie(OUINTH HH(OOPMAIIUU, JAHHBIX, HEOOXOAMMBIX JIJISl OTBETA HA BOIIPOC U JIJIS PEIICHHSI 3a/1a4H;

BbIOMpPAaTh MH(MOPMALMIO M3 HMCTOYHUKOB pa3IMYHbIX THUIIOB, AaHAJIU3UPOBATh, CHUCTEMATH3MPOBATH M MHTEPIPETUPOBATh HH(MOPMALIMIO
Pa3UYHBIX BUAOB U (POPM NPEIACTABICHUS;

CTPYKTYpUPOBATh HH(OPMAITHIO, TIPEIICTABIISITH €€ B PA3IMYHBIX OopMax, WILTIOCTPUPOBATH TPAPUICCKH;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHBePCcATbHbIE YUeOHbIE el CTBHUS
Oomienmne:

BOCIIpUHUMATL U (I)OpMYJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU U LCIIAMU OGIJ.IGHI/IH, SAICHO, TOYHO, 'PAMOTHO BBIPpA’KaTh CBOKO TOYKY
3p€HHA B YCTHBIX U IMCBbMECHHBIX TCKCTAX, JaBaTh MOACHCHHUS 110 XOAYy PCIICHU 3aa4i, KOMMCHTUPOBATH HOJ'Iy‘-I@HHBIﬁ PE3YIbTAT,

B XOJie 00CYKJI€HUS 337aBaTh BOMPOCHI MO CYHIECTBY OOCYKAaeMOM TeMbl, IPOOJIEeMbI, pelaeMoil 3a/1auu, BbICKa3bIBaTh WJEH, HAIlEJIEHHbIE Ha
MOMCK PEIIEHUs, COMOCTABIATh CBOU CYKIEHUS C CYKICHHUSAMH APYTrUX YYaCTHHKOB AMANiora, OOHApY>KMBAaTh pa3jlyue U CXOJICTBO MO3MIIMIA, B
KOPPEeKTHOH Gopme (hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAXKEHUS;



IPEJCTABIATh PE3YJbTaThl PEIICHUS 3aJaud, SKCHEPUMEHTa, UCCIIEAOBAaHUS, IMPOEKTA, CaMOCTOSTEIbHO BBIOMpaTh (JOPMAT BBICTYIUIEHUS C
yu€TOM 3a7a4 MPE3EHTALNU 1 OCOOCHHOCTEH ayAUTOPHUH.

Pery/siTUBHbIE YHHBepPCAJbHBIE YUeOHbIE JIeiicTBUS
Camoopranuzanmusi:

COCTABJIATh IUIAH, QITOPUTM pEIIEHUs 3a7ayd, BbIOMpATh CIOCOO pELIeHUs ¢ Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.

CaMOKOHTpOJ'lb, 3MOLMOHAIbHBINA HHTEJLJIEKT:

BJIaJ€Th HaBbIKaMU IM03HABATCIILHOM pCCpJIeKCI/II/I KaK OCO3HaHHUA COBCPHIACMBIX ﬂCﬁCTBHﬁ U MBIC/IIMTCIIbHBIX ITPOLCCCOB, MX PE3YJIbTATOB,
BJIaJCTH crocobamu CaMOITPOBECPKH, CAMOKOHTPOJIA MMpoLEeCCa U pe3yJibTaTa pCIICHUA MaTeMaTHIEeCKOMI 3aJa4u,

NpeABUACTbL TPYAHOCTH, KOTOPBLIC MOTYT BO3HUKHYTb IIPpH PCEHICHHU 3aJaydd, BHOCHUTH KOPPCKTHUBLI B JACATCIBHOCTH Ha OCHOBE HOBBIX
O6CTO$IT€J'IBCTB, JaHHBbIX, Haﬁ,[[eHHBIX OI_I_II/I6OK, BBIABJICHHBIX pr,[[HOCTeI\/’I;

OLIEHUBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSAM, OOBACHATH NMPUUYMHBI JTOCTH)KEHUS WM HEAOCTHXKEHHs Pe3ylbTaTOB JESTEIbHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHON U UHIUBUAYAITBHON paOOTHI MPU PElIeHUH YIeOHBIX 3aau, MPUHUMATh IIeJTb COBMECTHOM
JEeSATENLHOCTH, TUIAHUPOBATh OPTaHHW3AIIUI0 COBMECTHOW pabOThI, pacmpeeNsiTh BUABI pabOT, JOTOBApUBATHCSA, OOCYKIATh MPOIECC W PEe3yNIbTaT
paboThl, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYMHIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbD» U MHBIE), BBIITOJHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBAaTh CBOM JEHUCTBUS C JAPYrUMH WICHaMHU KOMAaH]Ibl, OLIEHMBAaTh KAadye€CTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPUSM,
cOpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 11 kiacce 00yqaronuiics MOIyYUT CIASAYIOIIME MPEIMETHBIE PE3YIbTaThl MO OTAEIBHBIM TeMaM pabodell MporpamMmbl
yuebHOro Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTI0 aHAIHU3a»:

Yucjaa 1 BBIYUCJICHHUA:

CcBOOOJIHO OMEpUPOBATh MOHATUAMU: HATYpPabHOE U 1IEJI0€ YUCIO, MHOXKECTBAa HATYpPalbHBIX U LEJBbIX YHUCEIN, HCIOJIb30BaTh MPU3HAKU
nenmumoctu nenbix yucesn, HOJl u HOK naTypanbHbIX uncen 1js pelenus 3a1a4, IpUuMEHATh anroput™ EBkimna;

CB060[[HO OIICPpHUPOBATH ITOHATUCM OCTAaTKa 110 MOAYJIT0, 3alIMCbIBATh HATYPAJIbHBIC YK CJIa B PA3JIMYHBIX MTO3UITUOHHBIX CUCTEMAX CUUCIICHUS

CBOOOJTHO OIIEPUPOBATh IMOHATHUAMHU: KOMIUIEKCHOE YMCIO M MHOXECTBO KOMIUIEKCHBIX YHCEJ, IPEICTAaBIATh KOMIUIEKCHBIE YHClIa B
anreOpandeckoi ¥ TPUTOHOMETPUYECKON (OpMeE, BBIITOTHATH apH(PMETHIECKUE ONIEPAlUU ¢ HUIMH U H300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHuUs1 M HepaBeHCTBA:

CBO60)IHO OIICPHUPOBATH IMMOHATUAMU: UPPALUOHATIBHBIC, ITOKA3aTCIbHBIC U norapH(bMqucxne HCPAaBCHCTBA, HAXOANUTH UX PCIICHUA C ITOMOIIBIO
PaBHOCHUJIBHBIX IMEPEXOO0B;

OCYILIECTBIATH OTOOP KOPHEN IPU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CB06OHHO ONCpHUPOBATH MOHATHUEM TPUTOHOMCTPUUCCKOC HCPABCHCTBO, IMPUMCHATH HCO6XOI[I/IMI>IC (bOpMYJ'IBI JJI1 peICHUA OCHOBHBIX THIIOB
TPUTOHOMCTPHUYCCKUX HCPABCHCTB;

CB060,Z[HO ONCpHUPOBATH IMOHATHUAMU: CUCTEMA U COBOKYIIHOCTH ypaBHCHI/Iﬁ U HCPABCHCTB, PABHOCHUJIBHBIC CUCTCMbI U CUCTCMBbI-CIICACTBUA,
HaxXOJUTb PCUICHUA CUCTCMBbI U COBOKynHOCTCﬁ PalMOHAJIBHBIX, UPPALIMOHAJIbHBIX, ITOKA3aTCIIbHBIX U J'IOFapI/I(I)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ ¥ HCPABCHCTB,

pemaTh paluoOHaNbHbIE, WPpPALMOHANbHbIC, IIOKa3aTelbHbIE, JOrapu@MHUUYecKe M TPUTOHOMETPUYECKHE YpaBHEHHS U HEPaBEHCTBA,
cojiepKalire MOIyJIH U TapaMeTphl;



IIPUMCHATH Fpa(i)I/ILIeCKI/IC MCTOABI AJI PCIICHUA ypaBHeHI/Iﬁ M HCPABCHCTB, a TAKXKEC 3a/1ad C rapaMeTpaMu,

MOACIINPOBATE PCAJIbHBIC CUTYallUl HaA SA3BIKC anre6pbl, COCTaBJIATH BBIPAXKCHUA, YPaBHCHHUA, HCPABCHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aJladH,
HCCICA0BATh IMOCTPOCHHBIC MOJCIN C UCIIOJIb30BAHUEM aIlrapara anre6pLI, HHTCPIIPCTHUPOBATDH HOHy‘IGHHBIﬁ PE3yJbTaT.

DOYyHKUUH U TPaPuKu:

CTPOUTH rPaPUKU KOMIO3UIIMU (DYHKITUH C TIOMOIIBIO AJIEMEHTAPHOT'O UCCIICIOBAHMSI U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA,
CTPOUTH Fr€OMETPUUECKHE 00pa3bl ypaBHEHHUH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIUH;

NPUMEHATH (PYHKIMH U1 MOJCTUPOBAHMS U UCCIIEIOBAHNUS PEANBHBIX TPOLIECCOB.

Havyana maTeMaTH4eckoro aHajimsa:

MCIOJIb30BaTh IPOU3BOIHYIO /LIS UCCIIeI0BaHUs (DYHKIIUM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HAXOJUTh HAUOOIbIIIEe U HAUMEHbIIIee 3HaYeHHS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

HCII0JIb30BaTh MIPOU3BOJHYIO JUISI HAXOKJIEHUS HAWJIyYLIErO pPEeUICHHUs B IMPUKIAJHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMMUYECKHX, 3a7adax, s
OIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aaHHOro (hopMyioi Wiin rpagukoM;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMU: IEepBOOOpasHas, ONpeNeNEHHbI HHTErpan, HaXOAMTh IMEepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKUUH U
BBIUUCIIATH UHTETpal o ¢popmyie HetoTona-Jlelonuna;

HaXOJUTh IJIOIAAH MIOCKUX (GUTYP U 0OBEMBI TEJI C TOMOIIBIO0 HHTETPpaa;
MMETh MPEJCTaBIEHNE O MaTEMaTHUYECKOM MOJICIMPOBAaHUH HA ITpUMepe cocTaBieHus TuddepeHIanbHbIX ypaBHEHUMH;

peuaTh NpUKIAJHbIC 3a/1a4U, B TOM YUCJIC COIIUAIIBHO-3KOHOMUYCCKOT'O 1 (I)I/I3I/I‘-ICCKOT0 XapakTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN34a.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
No HaumeHnoBanue pa3aenoB v TeM IpOrpaMMbI KonnuectBo uacos OnexTpoHHbIE (IIUPPOBLIC)
/1 Bcero  KonTtpoibHBIC [IpakTuueckue 00pa3oBaTeIbHBIC PECYPCHI
padoThI paboThI
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MIPOU3BOTHOMN 22 1
2 [TepBooOpasuas 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUYECKUX (DYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 HppanuronanbHble, TOKa3aTeIbHbIE U JIOTapU()MUIECKIE 24 1
HEpaBEHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHbie u nienble yucia 10
7 CucTeMbl pallMOHANIBHBIX, HPPAIIHOHATFHBIX MTOKAa3aTeNbHBIX 1 12 1
norapuMUYECKUX ypaBHEHUI
8 3azna4yu ¢ napaMmeTpamu 16 1
9 [ToBTOpEeHme, 06001IeHNE, CUCTEMaTH3alusl 3HAHUN 16 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



IHOYPOYHOE INIAHUPOBAHUE

11 KUIACC
Ne Tema ypoka KonngectBo yacos Hata  DieKTpoHHbIE HUPPOBBIE
/I Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI peCypChbl
1 TIpumeHeHue NMPOU3BOAHON K MCCIEIOBAHUIO (GYHKINH HA 1

MOHOTOHHOCTB U S3KCTPCMYMBbIL

2  Ilpumenenue nMpou3BOIHON K HCCIEAOBaHUIO DYHKIIUN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

3  IlpumeHeHHE MPOU3BOJHOM K MCCIEIOBAHNIO (DYHKIIMNA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

4  IlpuMeHeHHE NPOU3BOJHOM K MCCIIeI0BaHNIO (QYHKIIMNA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

5  [Ipumenenue npous3BOIHON K MCCIEA0BaHUIO (PYHKINN Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI

6 IlpumeHeHHe MPOU3BOJHOM K MCCIEIOBaHNIO (DYHKIIMN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxoxnaenue HauOOJbIIErO U HAMMEHbILIETO 3HaYeHUsI HeTpepbIBHOW 1
(GYHKLUU Ha OTpe3Ke

8  HaxoxaeHue HauOOJBIIETO U HAMMEHBIIETO 3HAaYeHUs! HelpepeIBHOM 1
(GyHKIIMM Ha OTpe3Ke

9  HaxoxaeHne HanOOJBIIETO U HAMMEHBIIIETO 3HAYeHUsS HeTIpepsiBHOM 1
(GYyHKLUHU Ha OTpe3Ke

10 HaxoxneHnue HauOOIBIIETO U HAUMEHBIIIET0 3HAUEHHs HenpepbiBHOW 1
(GyHKIIMM Ha OTpe3Ke

11 HaxoxaeHue HauOOIbILIEr0 ¥ HAMMEHbIIEr0 3HaYeHUsI HeTlpepbIBHOM 1



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpOHHBIE U(PPOBBIC

/I Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

(GyHKIMHU Ha OTpe3Ke

12 HaxoxaeHnue HauOOIBIIETO U HAUMEHBINEr0 3HAUCHHsI HenpepbiBHOW 1
(yHKLUYU Ha OTpe3Ke

13 TIIpumeHeHue NPOU3BOAHOM /Ul HAXOXKJCHNUS HAUJIydIllero pemeHuss 8 1
IPUKIAIHBIX 3a7a4ax

14 IIpumeHeHHe NPOU3BOJHON /Ui HAXOXKACHUS HAWIydllero pemenus B 1
IPUKJIAJHBIX 3a/1a4ax

15 IIpumeHeHue NPOU3BOAHOM IS ONpENEIEHUs] CKOPOCTH U ycKopeHust 1
npolriecca, 3aJaHHOro (popMyJoi UK rpaukom

16 IIpumeHeHUE MPOU3BOAHOMN ISl ONIPENIEIICHUSI CKOPOCTH U ycKopeHus: 1
npoiiecca, 3aJJaHHOro Gopmynnoil uiam rpadgukom

17 Komno3zumus GpyHKIHii 1

18 Kommno3urmus GpyHKImii 1

19 Komno3umus GpyHKImii 1

20 T'eomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPIAMHATHOM MJIOCKOCTH 1

21 Teomerpuyeckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOH MJIOCKOCTH 1

22 KoutponbHas pabota: "HccnenoBanue GyHKIHN C TOMOIIBIO 1 1
POU3BOHOM"

23 TlepBooOpa3Hasi, OCHOBHOE CBOHCTBO EPBOOOPA3HBIX

24 TlepBooOpa3HbIe dNieMeHTapHbBIX QyHKIHH. [IpaBria HaX0XKICHUS
epBOOOPA3HBIX

25 TlepBooOpa3zHble rneMeHTapHbIX (GyHKUMH. [IpaBuia Hax0XKAEHUSA 1
epBOOOPA3HBIX

26 Unarerpain. ['eoMeTprudecKkuii CMBICI HHTETpaIa 1

27 Beramcnenue onpeneaéHHOro nHTerpaia mo Gopmysine HeroToHa- 1

JleiiOHuMIAa



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpOHHBIE U(PPOBBIC
/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

28 Beruncnenue onpeneiaéHHoOro naTerpaia mo Gpopmysne Herotona- 1
JletiOHuIa

-

29 TlpumeHeHHe HHTErpalia ISl HaX0XICHHS IJIONIAIeH IOCKUX Guryp
30 IlpumeHeHUE MHTETrpaja I HaX0XKJICHUS 00bEMOB r€OMETPHIESCKUX 1

TEI

31 Ilpumeps! pemennii auddepeHnnanbHbIX ypaBHEHUH 1

32 Tlpumeps! pemennii auddepeHnnanbHbIX ypaBHEHUN

33 MaremaTrueckoe MOJICIIMPOBAHKUE PEATbHBIX MIPOIECCOB C IOMOIIbI0 1
muddepeHIMaTbHBIX YPaBHEHHH

34 KontpoabsHas padora: "llepooOpa3Has u narerpan"” 1 1

35 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpapuKu 1

36 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U rpaduku 1

37 Tpuronomerpuueckue QyHKIUH, UX CBOMCTBA U rpaduKu 1

38 Tpuronomerpuueckue pyHKIUH, UX CBOMCTBA U rpauKu 1

39 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu 1

40 OTt00p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C TOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 Ort6op KOpHEW TPUTOHOMETPUUYECKUX YPAaBHEHUH C ITOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42  Ot00p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

43  OTO0p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C MTOMOIIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44  PemieHue TPUrOHOMETPHUUECKUX HEPABEHCTB 1

45 PermieHue TPUrOHOMETPUUECKUX HEPABEHCTB 1

46 PemieHue TPUrOHOMETPUUECKUX HEPABEHCTB 1



/o

47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

Tema ypoka

PemieHne TpUroHOMETPUYECKUX HEPABEHCTB

KonTtponbnas padora: "['paduku TpUrOHOMETPHUUECKUX (DYHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHBIE METO/IbI PELLICHUs T0KA3aTeIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PEeILIEHUs T0KA3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIEHUS T0KA3aTEeIbHBIX HEPAaBEHCTB
OCHOBHBIE METO/IbI PEILIEHUs T0KA3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IbI pelIeHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI peIIeHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pellIeHUs JIOrapu(PMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI peIIEHUs JIOrapu(PMUUECKUX HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHNUS UPPALIMOHAIIBHBIX HEPABEHCTB
OcHOBHBIE METO/IBI PELLIEHUS UPPALMOHAIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHNUS UPPALIMOHATIBHBIX HEPABEHCTB
I'paduueckue MeTOIbl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTO bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTO/Ibl pelIeHUs TOKA3aTeNbHbIX YpaBHEHUIl
I'padmueckue MeTo bl pelieHnss TOKa3aTelbHbIX HEPaBEHCTB
I'padmueckue MeTo bl pelieHus JTOTapu(pMUUECKHX ypaBHEHUH
I'padmueckue MeTo bl pelIeHHs J0rapuPpMHUUECKUX HEPABEHCTB
I'padmueckue MeTo bl perieHus JorapupMHUUECKUX HEPABEHCTB

I'paduueckue MeTO Bl pelIeHus! TOKa3aTENbHBIX U JIOTapU(DMUYECKUX
ypaBHEHUH

['padprraeckue MeTOIBI pelIeHns MOKa3aTeIbHBIX U JJOTapHU(PMUYECKUX

Bcero KonTtposbhbie

[

|

KonuuectBo yacos [ara

paboThI

[TpakTnueckue H3YICHHA
paboTsI

DJEeKTPOHHBIE IU(PPOBBIE
o0Opa3oBaTeNbHbIC

pecypchl



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpOHHBIE U(PPOBBIC

/I Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

ypaBHEHU U

70 TI'paduueckre METOIBI peIICHNUS MTOKA3aTENbHBIX U Jorapupmuueckux 1

HEPABEHCTB

71 T'paduueckrie METObI pEIICHUS MTOKA3aTSIbHBIX U JIorapupmudeckux 1
HEPaBEHCTB

72 KontponbHas pabora: "HppannoHaibHbie, TOKa3aTeIbHbIE H 1 1

norapupMHUUECKHEe HEpaBeHCTBRA"

73 KowmruiekcHble uncia. Anredpandeckas 1 TPUTOHOMETpHYSCKas 1
(GopMbI 3aMCH KOMILJIEKCHOTO YUCIIa

74 KowmruiekcHble uncia. Anredpandeckas i TPUrOHOMETpUUIecKas 1
(b opMBbI 3amKCH KOMITJIEKCHOTO YHUCIIa

75 Apudmerndyeckre onepanui ¢ KOMIUICKCHBIMH YHACIaMU 1
76 Apudmernueckue onepanuy ¢ KOMIUIEKCHBIMU YUCIaMU 1
77 W300pakeHNEe KOMIUIEKCHBIX YHCEN Ha KOOPIUHATHON TIOCKOCTH 1
78 W3o0pakeHNEe KOMIUIEKCHBIX YHCEN Ha KOOPIUHATHON TUIOCKOCTH 1
79 ®opmyna Myapa. Kopuu n-oif creneHu U3 KOMIUIEKCHOTO YKcia 1
80 ®opmyna Myapa. Kopuu n-oif creneHu U3 KOMIUIEKCHOTO Yncia 1
81 [IpumeHeHHE KOMITJIEKCHBIX YHCEN JUIS perieHus (PU3NIecKUX 1 1
TEOMETPHUYCSCKUX 3a7a4
82 KonTpoabHas padota: "KoMriekcHbie yrcia' 1 1
83 HarypanbHble U [ebIe Yrciia 1
84 HarypanbHble U IIEbIe YHCIIa 1
85 [IlpumeHEeHHE NPHU3HAKOB JAESTUMOCTH LETBIX YHCE 1
86 IlpumeHeHHE NPHU3HAKOB ACITUMOCTH LENBIX YHACEI 1
87 Ilpumenenne mpu3HAKOB JeauMocTy Henbix gucen: HOJl m HOK 1
88 [Ilpumenenne mpu3HAKOB JeauMocTy Henbix gucen: HOJl m HOK 1



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpOHHBIE U(PPOBBIC

/I Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
89 [IpumeHeHHE MPHU3HAKOB JACTUMOCTH IEJIBIX YHCEI: OCTATKH 10 1
MO/TYJTEO
90 [IIpumeHEeHHE MPHU3HAKOB JACITUMOCTH LEBIX YACEN: OCTATKH 110 1
MOTYJTIO
91 [IIpumeHCHHE TPHU3HAKOB JCITMMOCTH IENIBIX YHCEI: AITOPUTM 1
EBkimza uist pemeHust 3a1a4 B 1eITbIX YUCIIaX
92 KontpoasHas padora: "Teopus neiabix yucen" 1 1
93 CucreMa 1 COBOKYITHOCTh YpaBHEHHIA. PABHOCHIIBHBIC CCTEMBI U 1

CHUCTCMBI-CJICACTBHUA

94 CucreMa 1 COBOKYITHOCTh YpaBHEHHA. PaBHOCHIIbHBIE CHCTEMBI 1
CUCTEMBI-CJICJICTBUS

95 OcHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH 1
palOHAIBHBIX YPAaBHEHUMN

96 OCHOBHBIE METO/IBI PEIICHHS CUCTEM U 1
COBOKYITHOCTEH MppalMOHAIBHBIX YpaBHEHHI

97 OcHOBHBIE METO/IbI PELLICHHS CUCTEM U COBOKYITHOCTEH 1
IIOKa3aTeJIbHBIX YPaBHEHHUN

98 OcHOBHBIEC METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH 1
NIOKa3aTeIbHBIX YpaBHEHUH

99 OcHOBHBIE METO/IbI PELLICHUS CUCTEM U 1
COBOKYITHOCTEH JIorapu(pMUYeCKUX ypaBHEHUN

100 OcHOBHBIE METOIBI PEIICHUS CUCTEM H 1
COBOKYITHOCTEH Jorapu()MUUECKUX YpaBHEHHH

101 ITpumeHeHHE CUCTEM K PEIICHUI0 MaTeMaTHYECKHUX 33]a4 U 3a7a4 U3 1
Pa3IUYHBIX 00JIaCTeH HAYKH M PEATbHOH JKU3HU, HHTEPIIPETAIIHS
MOJTyYEHHBIX PE3yIbTaTOB

102 IIpumeHeHHE CHCTEM K PEIICHUI0 MaTeMaTHYeCKHX 33]a4 U 3a7a4 U3 1



Ne Tema ypoka KonunuecTBo yacos Hata  DJeKTpOHHBIE U(PPOBBIC

/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

pa3nuyHbIX 001acTeil HAYKH U peaIbHOM KU3HH, HHTEPIpETaLus
[IOJIYYEHHBIX PE3YJIbTATOB

103 TlpumeHeHHE HEPABEHCTB K PEIICHHIO MaTEMaTUYECKHX 3a/1a4 U 1
3a/1a4 U3 pa3IMYHbIX 00JIACTEN HayKU U peaibHON XKU3HHU,
UHTEPIIPETALNS TOJTYYEHHBIX PE3yIbTaTOB

-
-

104 KonTtponbHas pabota: "CucteMsl paliioHaIbHBIX, HPPALMOHATBHBIX
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX YpaBHECHHA"

105 PanmonanbHBIE YpaBHEHUS C TapaMeTpaMH

106 PanmonanbHBIC HEPABEHCTBA C MapamMeTpaMu

107 PaumonHanbHBIE CHCTEMBI C TapaMeTPaMHU

108 HppanuoHanbHble ypaBHEHHS, HEPABEHCTBA C IapaMeTpaMH
109 HppanuoHanbHBIE CUCTEMBI C TTapaMeTpaMu

110 TlokasarenbHbIe ypaBHEHHS, HEPABEHCTBA C MMapaMeTpaMu
111 IToxazaTenbHbIE CUCTEMBI C TApaMeTpaMH

112 JlorapupmMuveckne ypaBHEHUS, HEPABEHCTBA C ITapamMeTpaMu
113 JlorapupmMudecknue CHCTEMBI C TapaMeTpaMu

114 TpuroHomeTpuyecKkue ypaBHEHHS C MapameTpaMu

115 TpuroHomeTrpuyeckue HEPaBEHCTBA C IapamMeTpaMu

116 TpuroHoMeTpHUECKHE CHUCTEMBI C TTapaMeTpaMu

P PR PR R R R R R R R

117 Tloctpoenue u HCCIeOBaHNE MAaTEMATHYECKUX MOJICIICH PeaTbHBIX
CUTYaIMi C MOMOUIBIO YPAaBHEHUN C IapamMeTpamu

118 TIloctpoeHue u uccIeAOBaHNE MATEMATUYECKUX MOIeNel peaTbHbIX 1
CUTyAalMi C MOMOUIBI0 CHCTEM YPABHEHUHN C IapaMeTpaMu

119 TloctpoeHwne U MCCIeA0OBAaHNE MATEMATHISCKUX MOJICIICH peaTbHBIX 1
CUTYaIlMi C OMOIIIBIO CUCTEM YPaBHEHHUM ¢ MapaMeTpamu

120 KonutponbHas pabota: "3agaun ¢ napamerpamu" 1 1



Ne
/o

121
122
123

124
125
126
127

128

129

130

131
132
133
134
135
136

Tema ypoka

[ToBTrOopenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA:
[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMS 3HAHU:
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUI:

Cucremsl ypaBHeHHN"

[ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIUsI 3HAHU
[ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIUsI 3HAHU
[ToBTOpEHME, 0000IICHUE, CHCTEMATH3aIUsI 3HAHUI
[ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIUsI 3HAHUN:

e€ npumeHeHue"

[ToBTOpEeHue, 06001IEHNE, cCUCTEMaTU3alMs 3HAHUM:

eé nmpuMeHeHue"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

e€ npumeHeHue"

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU:

npuMeHeHune"

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:
[ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 3HAHU:
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

HToroBast KOHTpOJIbHAS paboTa
HroroBasi KOHTpOJIbHAS paboTa
[ToBTOpeHue, 06001IeHNE, cCCTeMaTU3allks 3SHAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

"VpaBHeHus"
"VpaBHeHus"
"YpaBHeHuUs.

"HepaBencrna"
"HepaBencrna"
"HepaBencrna"
"[IpousBoHas u

"[IponsBoaHas u
"[Ipon3BoaHas u
"UuTerpai u ero

"(DYHKHI/II/I"
"(DYHKHI/II/I"
"(DYHKHI/II/I"

Bcero KonTtposbhbie

e

s

136

KonuuectBo yacos [ara

paboThI

10

[TpakTnueckue H3YICHHA
paboTsI

DJEeKTPOHHBIE IU(PPOBBIE
o0Opa3oBaTeNbHbIC

pecypchl



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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