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JAumurtpoBrpan, 2024
MNOACHUTEJIbHAS 3AIINCKA

VYueOHbll Kypc «Alredpa 1 Ha4aI0 MaTeMaTUYECKOTO aHAJIN3ay SBJISICTCS] OJTHUM U3
HanOoJiee 3HAYMMBIX B IPOTpaMMe CPEAHEro o0IIero o0pa3oBaHmsl, MOCKOJIBKY C OJHOM
CTOPOHBI OH MPEJOCTABISET HHCTPYMEHTAIbHbIE OCHOBBI JIsl U3YUYEHHSI BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C IPYTOil CTOPOHBI (HOPMUPYET JIOTUIECKOE H aOCTPAKTHOE MBIIUICHUE
oOyuJaroluxcs Ha ypOBeHb, HEOOXOIUMBIH JIJIs1 OCBOSHHSI HHPOPMATUKH, CO3HAHUS, HCTOPUH,
CIIOBECHOCTH U JIPYTUX JTUCHMIUIMH. B pamMKkax JaHHOTO Kypca Kypca 00ydaroniecs BIaieioT
YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HAayKH, KOTOPbII (OpMYITUPYET CBOU JOCTHUKECHUS B
MaTeMaTH4eCKO popme.

VY4eOHblif Kypc anreOpbl ¥ HA4YaIbHOTO MaTEMAaTUYECKOTO aHalln3a 3aKJIaJbIBaeT OCHOBBI
JUTS TIOJTyYeHUSI 3HAHUN 3aKOHOB (PU3HKH, XMMHH, OMOJOTHH, TOHUMAHHUS OCHOBHBIX MPUHIIUIIOB
pa3BUTHSI SKOHOMUKH U OOILIIECTBEHHOM KH3HU, 03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO UCIIOIb30BaTh UX JUISl JalbHEHIIIETo
o0Opa3oBaHMsI U B MOBCEAHEBHOM XHU3HU. B TO jxe Bpems BiajieHue aOCTpaKTHBIMU U
JIOTHYECKUMH CTPOTUMH KOHCTPYKIMSIMH alnreOpbl 1 MaTEMaTHYECKOTO aHaIM3a Pa3BUBACT
yMEHHE HaXxOUTh 3aKOHOMEPHOCTH, 000CHOBATh UCTUHHOCTb, I0Ka3bIBaTh YCIOBHS C TOMOIIBIO
MHIYKIUH U PACCYXAATh I€IYKTUBHO, UCTIOIb30BaTh 0000IIEHHE U KOHKPETH3ALIUIO,
abcTparvpoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIICHUE.

B xoze nzyuenus yue6HoOro Kypca «Anredpa 1 Ha4ajio MaTEMaTHUYECKOTO aHAJIN3a»
y4Yaluecs MoIy4yaroT HOBBIHM OIBIT PEeIIeHUs] MPUKIIAIHBIX 33124, CAMOCTOATEIHHOTO
MOCTPOCHUS MAaTEMAaTHYECKUX MOJIeNIel CUTyalluii, OAMHAKOBBIE BBIBObI, 3HAKOMSTCS C
IpUMepaMu MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUpPOJE, HAyKe U UCKYCCTBE, C Bhlauei
MaTEeMaTHYECKUX OTKPBITUN U UX aBTOPOB. .

VY4eOHbIN Kypc TO3BOJISIET PEeaTu30BaTh BOCIIUTATEIbHBIN OTCHIINAJ, KOTOPHIN
peanu3yercs Kak yepe3 yueOHbIi MaTepual, CocOOCTBYIOUIH (HOPMUPOBAHHUIO HAYYHOTO
MHPOBO33PEHUS, TaK U Uyepe3 crennuKy yueOHOU NeaTeTbHOCTH, TPEeOYoIIei
MIPOIOJDKUTEIHHOTO BHUMAHUS, CAMOCTOATEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a
MOJTy4YEHHBIH pe3ybTar.

B ocHOBe MeTOMKY anredpandeckoro 00y4eHus 1 Hadyaia MaTeMaTHYeCKOro aHaJIn3a
JIEKUT AESITENbHOCTHBIN MPUHIUI 00YUYESHHUS.

B mbIHEmHEM Kypce Kypca «Anredpa 1 Haualo MaTeMaTHYeCKOTro aHaIn3a» BBIICISIOTCS
CIIEyIOIINE COJIePKaTEIbHO-METOANUECKHE JTUHUM: «YrcIa U BEIYUCICHUSD, « DYHKIUH U
rpadukmy, «YpaBHeHus u Gpopmyns», «Hadana mareMaTuieckoro aHanmsa», « MHOXKeCTBa U
norukay». Bce ocHOBHBIE cOZiepKaTEIbHO-METOANYECKIE TUHUN N3YYal0TCs B TEYEHHUE JIBYX JIET
o0y4yeHHUs1 Ha YPOBHE CpPeTHEro 0011ero o0pa3oBaHusl, €CTECTBEHHO JOMOHSIS IpyT Apyra ’
MOCTETIEHHO HACHIIAsCA HOBBIMU TEMaMHU U pa3zenaMu. JlaHHbIi yueOHbINH Kypc SBISETCS
WHTETPaTHUBHBIM, TIOCKOJIBKY B HETO BXOJAT HECKOJIBKO MaTEMATHUECKUX JUCIUTUINH, TAKUX KaK
anredpa, TPUTOHOMETPHSI, MATEMaTUUYECKHM aHaIN3, TEOPUsSI MHOKECTB, MaTeMaTH4YecKas JOTHKa
u npyrue. [1o Mepe Toro kak yJaiuecs BiIaJeioT Bc€ 6os1ee MUPOKUM MaTeMaTHUECKUM
anmnapaToM, y HUX MOCTENEeHHO (JOPMUPYETCS U COBEPIICHCTBYETCSI yMEHHE CTPOUTH
MaTEMaTHYECKYIO MOJICTb PEATbHBIX CUTYallUi, IPUMEHSATh 3HAHUS, TIOTyUYeHHBIC TIPH U3YUCHUH
y4eOHOTr0 Kypca, JUIsl pEIIeHHs CaMOCTOSTENIbHO C(hOPMYIMPOBAHHON MaTeMaTHUYEeCKON 3a1auH,
a 3aTeM MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeToInYecKast JIMHUA «Hucna u UCIonb30BaHUEe» 3aBEPIIAECT HABBIKU
UMEIOIIUXCS YHCeII, KOTOpble ObLIM HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha
YPOBHE CpeiHero o01ero oopazoBanus 0co00e BHUMaHKE YAesIeTCs] GOPMHUPOBAHUIO QYHKITAN
palMOHATIBHBIX BBIUMCIICHUH, BKIIOYAIONINX B Ce0s UCIIOJIb30BaHUE (DOPM pazIHMUHBIX YUCET,
yMEHHE JIe1aTh NPUKUAKY, BHIIOTHATH MPUOIMKEHHBIE BEIUNCICHUS, OLICHUBATh YUCIIOBbIE
BBIpa)KEeHUs, paboTaTh C MaTEeMAaTHYECKUMHU KOHCTAaHTaMU. 3HAKOMBbIE 00yJaromuecs
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NIPUPOIHBIE, LIEJIEBbIE, PAMOHANBHBIE U (PU3UUECKUE YUCIIa OOBETUHSIOTCS B MHOXKECTBO
CJIOKHBIX yucel. B KaXa0M U3 3TMX MHOKECTBEHHBIX HCCIECJOBAaHUN PA3INYAOTCS
XapaKTepHbIE 3aJJa4uy U OTIEpaliK: JIEJICHUE HALENI0, ONIEPUPOBAHUE OCTATKaMH Ha MHOYKECTBE
LEJIBIX YHCEJI, Pa3JIMYHbIE CBOKMCTBA PAlMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIL,
apupMeTHYeCcKHe ONepalny, a TaK)Ke N3BJICUeHHE HauaJIbHOM CTENIeHH Ha MHOYKECTBE
KOMIUIEKCHBIX 4Hcell. biraroaps nocTeneHHOMY pacIIMpEeHUI0 Kpyra 0XBaTa 4nucen U
3HaKOMCTBY C BO3MOXXHOCTSIMU UX ITPUMEHEHHUS JUIsl PEIICHUS Pa3IMUHBIX 3a7a4 IPEICTaBICHNAE
0 €IMHCTBE MaTEeMAaTUKN KaK HAyKH U €€ POJU B IOCTPOECHUU MOJIENIEH PEAIbHOTO MUPA, ITUPOKO
UCTIOJIb3YyeTCsl 00001IeHne U KOHKPEeTHU3alusl.

Jlunus «YpaBHEHUS U PUCYHKIU» OCYILECTBIISETCS HA BCEM MPOTSKEHUH 00ydYeHHsI Ha
YPOBHE CpefiHero o011ero oopa3oBaHusl, MOCKOJIBKY B KaXI0M pasjeine [IporpamMmer
MIPEelyCMOTPEHO PELIEHHE COOTBETCTBYIONINX 3aa4. B pe3ynbraTe oOyuaromecs BiajaetoT
pa3IMYHBIMM METOJAMHU PEILIEHUS PALlMOHAIBHBIX, UPPAllMOHAIBHBIX, T0KA3aTEIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX MOJIENIel, ypaBHEHUI U CUCTEM, a TakXkKe 3ajad,
cojiep Kalux napamerpsl. [loyueHHbIe METO/IBI IIMPOKO MCTIONB3YIOTCS MPH pa3paboTKe
(GyHKIUI ¢ TOMOIIBIO TPOU3BOIHON, TPU MPUMEHEHNHU MTPUKIIATHBIX 3aa4 U 3aja4 Mo
MIPEOJIOJICHHIO BBICIINX U HAMMEHBIINX pe3yIbTaToB (GpyHKIMHA. JlaHHas copepkaTenbHas TUHUS
BKJIIOUYAET B ce0s TakKe CIIOCOOHOCTh YMEHH BBIMOJIHATH Pacu€Thl o popmyiam,
npeoOpa3oBbIBaTh pallMOHAIbHbIEC, HPPALIMOHATIBLHBIE U TPUTOHOMETPUYECKHE BIPAXKEHUS, a
TaK)Ke BhIpaXXEHUI, coJlepKalliX cTeneHen u gorapudm. biaaronaps nzyueHuto
anreOpanvyeckoro Marepuaia MporUCXoIUT JallbHEIIee pa3BUTHE AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIIJIEHUS Y 00y4aroIuXcsl, CJI0XKHbIE HABBIKU I€yKTHUBHBIX PAaCCy>KICHHM,
paboTa ¢ CUMBOJILHBIMU ()OPMaMHU, NPOSIBIICHUE 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE
pPaBEHCTB M 3aKOHOMepHOcTel. AnreOpa npeanaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI JUIsl peIlIeHUs
MPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33/1a4, UCIOJIb3Yys CBOM BO3MOXKHOCTH B 0071aCTH
SI3IKOBOM HAyKH.

ConeprxatenbHO-MeToInuecKast TUHUS « DYHKIUHU U IpadUKN» TUIOTHO MEperieTaeTcs ¢
JOPYTUMU JIMHUSAMU Kypca Kypca, TOCKOJIbKY B KAKOM-TO CMBICJIE 331a€TCsI OCIEA0BATEIbHOCTh
u3yudeHus MaTepuaia. M3yueHue cTeneHHOH, moka3aTeabHOH, JorapupMUUecKoi u
TPUTOHOMETPUUYECKUX (YHKIIMM, UX CBOMCTB U rpaMKOB, UCIIOJIb30BaHUE (DYHKUIUHN A5t
peleHus 3aa4 u3 Apyrux GU3NUIECKUX BELIECTB U ONpPEeNICHHE KU3HU TECHO CBSI3aHO KakK C
MaTeMaTHYeCKUM aHAJIM30M, TaK U C MaTeMaTHYECKUMH MOJENSIMU U nipuMepamu. [1pu sTom
OoJblII0€ BHUMAaHUE yaemseTcs ((OpMUPOBAHUIO HABBIKOB BRIpayKEHHsI (POPMYIT B 3aBUCIMOCTH
OT pa3IMYHBIX BEJIMYUH, MOJTYYEHHbIX (PYHKIUH, TOCTpOEHUs X rpaduKoB. ITOT MaTepua
COJIEPKUT COAEPIKATENBHYIO JIMHUIO, OPUEHTUPOBAHHYIO HAa pa3BUTHE YMEHUH U HaBBIKOB,
KOTOpBIE MO’KHO BBIPAXXaTh B 3aBUCUMOCTH OT KPYIHBIX BEJIMUMH B PA3IMYHBIX opMax:
aHATMTUYECKOM, Tpadudeckoii U cioBecHOU. Ero n3yuenue cnocoOCTBYET pa3BUTHIO
QIITOPUTMHYECKOTO MBIIIIEHUSI, CIOCOOHOCTEHN K 0000IIEHUIO 1 KOHKPETU3alluH,
HCIIOJIb30BAHUIO AHAJIOTOB.

CopnepxarenpHas nuHus «Havaa MaTreMaTnyeckoro aHajIn3a» Mo3BOJISIET YBEIUYHUTh
MacmTald Kpyra Kak MaTeMaTH4eCKUX, TaK ¥ MPHUKJIAIHBIX 3371a4, TOCTYIHBIX 751 00y4eHus, TaK
KaK Y HUX MOSBJISIETCS BO3MOXHOCTh CTPOUTH IpaUKH MPOCTHIX (PYHKUIUH, ONIpeesTh UX
camble OOJIbIIME U HAUMEHBIINE 3HAUCHUS, U3MEPSATh IUIOMAIN U 00BbEeMbI (PUTYD Tell, HAXOIUTh
CKOPOCTh U YCKOPEHUS IIporeccoB. JlaHHas conepKaTesbHast JIMHHUS OTKPBIBAET HOBBIE
BO3MO>KHOCTH IIOCTPOEHUS MATEMAaTUYECKUX MOJIEIIEH CUTYyalHii, TO3BOJISIOIINX HAUTH
HanjIy4liee peleHre B MPUKIIAIHbIX, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKHX, 3a1a4ax.
3HaKOMCTBO C OCHOBaMH MaTEeMaTHYECKOI0 aHaIM3a CIIOCOOCTBYET Pa3BUTUIO aOCTPAKTHOTO,
(bopMaIbHO-JIOTMYECKOTO ¥ KPEaTUBHOTO MBILUIEHUS, (GOPMUPOBAHUIO YMEHUH, paClIO3HABAHUIO
MIPOSIBJIICHUI €CTECTBEHHOW MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yyaromuecs: y3HaloT



O BBIJAIOIINXCS BO3ACUCTBUSAX, MOTYYCHHBIX B X0JI€ PA3BUTHS MAaTEeMaTUKH KaK HAYKH, U 00 UX
aBTOpax.

CopepxarenbHO-MeTOIMYeCKas IMHUS «MHOXKECTBA U JIOTHKA» BKIIIOYaET B ceOs
OJICMCHTBI TCOPHUKU MHOXKECTBA U MaTeMaTHYECKOH JTOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe
MIPEJICTaBJICHUS POHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKU U TIpeiaraloT Hanboee
YHHBepcaHBHBIﬁ SA3BIK, O6’I)e)II/IH$IIOHII/Iﬁ BCC pa3aciibl MATEMATUKH U €€ ITPUITOKECHUSA, OHU
CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE TUCUUILIUHBI U UX MPUIOKEHUS B €IUHBIX IPUHIUIIAX.
HOBTOMy Ba>XHO J1aTh 06y‘—IaIOH_[I/IMC${ BO3MOXHOCTH IIOHUMATh TeopeTI/IKO-MHO}KeCTBeHHBII\/’I
SI3IK COBPEMEHHOM MaTeMaTUKU U UCIIOJIb30BATh €0 ISl BBIPAYKEHUSI CBOUX MBICIICH.
CHG}IOB&TGJ’IBHO, HpH‘—IHHOfI HpO6J’IeMBI MAaTEMAaTHUKU ABJIACTCA TO, YTO HaAYKa JOJPKHA ITPUHOCUTH
eil mpu3HaHue CTPOTroil 000CHOBAHHOCTH U CIIEIOBAHUS OTPE/ICIICHHBIM MPaBUIAM ITOCTPOCHHUS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTUYECKOM JIOTUKH CITIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIJICHHS] 00YYaIOIINXCsl, TIO3BOJISIET UM CTPOUTH CBOHM PACCYXKACHHUS Ha OCHOBE
JIOTUYECKUX MPaBUII, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa u Hauano MaTeMaTHYECKOTO aHATN3ay» 3aJI0KEHBI OCHOBBI
MaTeMaTUYeCKOT0 aHaIn3a, eI KOTOPHIX 00ecreunBaroT OPMUPOBAHUE METOJIOB MTOCTPOCHUS
MOJIeTIeH CUTYyalllH, UCCICTOBAHMSI TUX MOJEIIEH C MOMOIIBI0 anreOphl YCTPONCTBA U
MaTeMaTUYeCKOT0 aHaJln3a, COOTBETCTBYIOIINX PE3yJIbTaTOB. Takue 3a/1aHusl BIJICTCHBI B
KOKIBIA pa3aen mporpaMMbl, TOCKOJIBKY BECh MaTepHall yueOHOTO Kypca IIMPOKO MCIIOIb3YeTCs
AJIg PCIICHHUA IMMPUKIIaJHBIX 3a1a4. HpI/I OMPECACIICHUU PA3JIMYHBIX IMTPAKTHUYCCKUX 3aaa4
oOyuatoruecs: HaOIIOJAIOT 32 pa3BUTHEM, YMEHHE BBINTH 32 paMKu (hOpMaIbHOCTH,
abcTparupoBath, UCIOIB30BaTh aHAJIOTHIO, 00CYKIaTh M KOHKPETU3UPOBATh MIPOOIIEMY.
JlesTensHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a71a4 3aBepIIacTcs B
IIpoLecce U3yUeHHs BCeX TeM YueOHOro Kypca «Anredpa ¥ Ha4ajlo MaTeMaTHYECKOTO aHATH3ay.

B yuebHOM m1aHe 1o U3y4YeHHIO Kypca areOpbl M HauadbHOTO MaTeMaTUYEeCKOTr0 aHajIu3a
Ha podmibHOM ypoBHE B 10 kiacce oTBoauTCs 4 aca B HEJIENIO, BCETo 3a roj o0ydenus — 136
4acoB.

COJAEPKAHUE OBYYEHUA

Yucsia v BbIYUCTICHUSA

Paronaneubie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE POOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoanueckue apoou. [Ipumenenne apodeii u MPOIEHTOB 1JIs PEelIeHUs] TPUKIAIHBIX 33/1a4 B
Pa3IMYHBIX OTPACIIAX IPOMBILUIEHHOCTH U MIPEICTaBICHUS )KU3HU.

JeticTBuTenpHbIe yncia. PaninoHanpHbIe U UPpAIMOHATIBHEIE YKciia. ApudMeTHIECKue
OIIEpaLlUU C PEAIbHBIMU YuCIaMU. MOyJIb TEHCTBUTEIBHOIO YUCIIA U €0 CBOWCTBA.
[TpuOnmkE€HHBIE BRIYMCIECHUS, PAaBUjIa OKPYTJICHUS, IPUKHUIKA U OL[EHKA pe3ysbTaTa
BBIYHCIICHMSL.

Crenienp ¢ nensiM npusHakoM. buaom Herotona. Mcons3oBanme mpruBeneHHBIX GOpM TSt
3alHACU PEATBHBIX YHCEN JUIsSl PEICHUs IPAaKTUUECKUX 3a]a4 U IPECTABICHUS JaHHbIX.

ApudmMeTnuecknii KOpeHb HATYPaTbHOM CTETICHH U €T0 CBOMCTBA.

Crenens ¢ palMoHaIbHBIMU IPU3HAKAMH U €€ CBOICTBAMMU, CTENIEHb C JEHCTBUTEIbHBIM
MIPU3HAKOM.

Jlorapugm yucna. CoiicTa jorapudma. JlecaTHUHBIEC U IOTUYECKUE JIOTapU(MBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOT0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHus U cepTH(PUKATHI

Poxx11ecTBO U pOXKAECTBEHCKHE KOHBEPTHI. Y paBHEHUE, KOPEHb YPAaBHEHUI.

PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-ClIeIcTBUS. HepaBeHCTBO, pelieHne cepTudukara.
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OCHOBHBIE METO/IbI PELICHUS LENbIX U JPOOHO-PAllMOHATIBHBIX MOJIENICH 1 TPUMEPOB.
MHorouieHsl OT OJJHOUM NepeMEeHHON. JlelleHre MHOro4IeHa Ha MHOTOYJIEHA ¢ OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu ko3dduuuenramu. Teopema Buera.

[IpeoOpa3oBaHrs YMCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEMIEHH U KOPHEH.

WppanmonanpHble ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS UPPALIMOHAIBHBIX MOJAEIEN.

[Toka3zatenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS METPUUECKUX NU3MEPEHUN.

[TpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIINX JIOTApU(PMBIL.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/AbI PELICHUSI IOTAPUPMUUECKUX MOJIEIIEH.

OcHoBHBIE TpUrOHOMETpHUecKue Gopmybl. [IpeobpazoBanne TPUrOHOMETPHUUECKUX
BbIpakeHU. PelieHne TpuroHoMeTpruuecKux JaHHbIX.

PelreHne cuCTEMHBIX JIMHEWHBIX JaHHBIX. MaTpuiia CUCTEMBI JINHEWHBIX MOJEIIEH.
Onpenennrens MaTPULBI 2X2, €T0 TEOMETPUUECKUN CMBICI U CBOKCTBA, BBIYUCIIEHUE €T0
3HAYEHUH, IPUMEHEHNUE ONPEIEIINTEINS JUIsl PELICHUs CUCTEM JIMHENHBIX YpaBHEHU. Pemenue
MPUKJIAHBIX 33]1a4 C TIOMOLIBI0 CUCTEMBI JIMHENHBIX MoAeel. MccaenoBanre nocTpoeHus
MOZEJIH € TOMOILBIO MaTPHUILL U OIIPEACIUTENCH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEH, MPEACTABISIOIUX CUTYAllUH C IOMOIIBIO
n300pakeHuit u n3o00paxeHuil. [[pumeHenne MeTo1a U ONUCAHUS IS PELICHUs
MaTeMaTHYeCKUX 3aJa4 U 3a7a4 U3 Pa3IMyHbIX 00acTell HayKU U OMHMCAHUS KU3HU.

DYyHKUMH U TPaPUKU

OyHKkuud, cnocodsl 3a1anus GyHkuuu. Bzaumuao oOpatsbie pyHkmnyu. KoMno3uuoHHsie
¢byukuuu. I'paduk pyHkuuu. DnemeHTapHble PyHKIUH TpeoOpa3zoBaHus TpaHKoB.

Ob6nacTb omnpeneneHnss U MHOKECTBO pe3yninbTatoB GyHKIui. Hynu dpyHkus.
[TpomesxyTkH 3HaKONOCTOSIHCTBA. YETHBIE M HeuéTHbIe QpyHKIuH. [lepronnyeckue GyHKINU.
OyHKIHS TPOMEKYTKH MOHOTOHHOCTU. DYHKIIMKM MaKCUMyMOB U MUHUMYMOB. Haubosnbiiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIUHN TPOMEXKYTKA.

Jluneiinas, kBagpaTHuuHas U I1poOHO-TUHEWHAs QyHKINU. DIeMEeHTapHOe UCCIIeIOBAaHNUE U
MOCTPOCHHUE UX TPapUKOB.

CrenenHasi GyHKIMS ¢ HATypaJlbHBIM U 11eTbIM 00pa3zoM. Ee cBoiicTBa u rpaduk.
CBoiicTBa U rpavk UMEIOT TAKyIO )K€ CTEIeHb, KaK U ()YHKIIUHU, OTJINYAIOLIHECS OT aHAJIOTOB.

[TokazarenbHas u Jorapudmuyeckas GyHKIUHU, UX cBoWcTBa U rpaduku. Mcnons3oBanue
GbyHKUMH TpaduKOB IS peIIeHUs] MaTeMaTUYECKHUX 3a1ay.

TpuronomeTrpuyeckasi OKpyKHOCTb, OIIpe/IeJIeHHe TPUTOHOMETPUUYECKUX Ynces (PyHKIUn
apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B Pa3IMYHBIX MpoIeccax U siBIeHusX. [ paduxu
MHAWBUIYaJIbHBIX 3aBUCUMOCTEH.

Hayana maTteMaTH4ecKOro aHaIm3a

[TocnenoBaTenbHOCTD, CIIOCOOBI 331aHUS CTAOMIBHOCTH. MeTo/1 MaTeMaTHUECKOM
MHIAYKIUA. MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIIEI0BATENBHOCTH. VICTOpHS BOZHUKHOBEHUS
MaTEMaTHUYECKOT0 aHaJIN3a KaK aHaJln3a MaJIEeHbKUX JETEH.

Apudmernueckas u reomeTpudeckas nporpeccun. beckoneuHo yoObIBaromias
reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yObIBarOIIEH TeOMETPUIECKON POTrPECCHH.
JIMHEeNHBIN ¥ HKCIOHEHIMAIbHBIA pocT. Yncio e. @opmylia CIIOKHBIX MPOLEHTOB.
Hcnonp30BaHne Nporpeccuu Ui pelieHns 3a1ad NPUKIaJHOIO XapakTepa.

HenpepriBHble GyHKIMY U UX cBOMcTBA. TOUKHM pa3pbiBa. ACHUMIITOTHI TpauKOB
¢bynkuuit. CBoiicTBa (QyHKIIMM HENPEPHIBHBIX HA OTpe3Ke. MeTo HHTEpPBAJIOB /7Sl pAaCTBOPOB
aHasioroB. [IpuMeHeHue cBoiicTBa HENMPEPHIBHBIX (PYHKIMN I pelIeHuUs 3a1ad.

ITepBast u BTOpas npou3BogHbIe QyHKIUHU. OnpeencHie, TeOMETpUYECKU U PU3NIECKUit
CMBICJI POU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpa@uKy QyHKINU.

[TpousBoHbIE 3NieMeHTapHble QyHKIMU. [Ipon3BeieHHbIE TPOU3BEICHHS UCKYCCTBA,
YacTHbIE U KOMIIO3UTOPCKUE (QYHKIUH.



MHoxkecTBAa H JIOTHKA

[anee, onepanuu Haj noTpebieHneM U uX umyiiectBoM. [luarpammsl Diinepa—BenHa.
[TpumMeHeHHnEe TEOPETUKO-MHOKECTBEHHOTO 000pYI0OBaHHUS JJISl OMUCAHUS TPOLIECCOB U
HaHpaBHeHHfI, IIpU pCHICHUH 3aJia4 U3 JPYTHUX XUMHUYCCKUX BCIICCTB.

Onpenenenue, BHIBOJIbI, CBOWCTBA MAaTEMAaTHYECKOTO 00BEKTA, UCCIIEJOBAHUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIEC YPABHEHUSI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YT JTYBJIEHHBIH
YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO UJI€HA POCCUHUCKOTO OOIIeCTBa, MPEICTABICHHE O MATEMAaTHIECKIUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHUH, MPOIEAYP TPaXIAHCKOTO 001IecTBa
(BBIOOpBI, OTIPOCHI U IPYTOE), YMEHHE B3aUMOICHCTBOBATh C COITUAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBHH C MX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKOMN T'paXk/1aHCKON UIEHTUYHOCTH, YBAXKECHHS K POILJIOMY U
HACTOSIIIEMY POCCUIICKOM MaTEMaTUKH, IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKHUX
MAaTeMaTUKOB U POCCUMCKON MaTeMaTHYECKOM MIKOJIbI, UCIIOJIb30BAHUE 3TUX TOCTUKECHHI B
JIpYTUX HayKax, TEXHOJOTHUsSX, chepax YKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapoia, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ITHUECKOTO TIOBEICHMSI, CBI3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM
JOCTHKEHUM HAYKH U JI€ATeIbHOCTHIO YUYEHOTO, OCO3HAHNE TMYHOTO BKJIaJa B TOCTPOCHUE
yCTOWMYMUBOTO OyyIIero;

4) 3¢TeTHYECKOIr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOYAs ICTETHKY MaTEMaTHICCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCyKIeHUH, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acTlieKTaM Pa3InIHBIX BUJIOB UCKYCCTBA,

5) pusuveckoro BOCHUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSATh MAaTEMAaTUUECKHE 3HAHUS B HHTEPECax 3/J0POBOTO
1 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (310pOBOE
MMTaHue, COATAHCUPOBAHHBIN PEKHUM 3aHSATUN U OTHABIXA, peryisipHas (GU3NIecKas aKTHBHOCTH),
(bu3MYECKOe COBEPILIEHCTBOBAHHE MPH 3aHATHSIX CIIOPTUBHO-03/IOPOBUTEILHOM IEATEIHHOCTHIO;

6) TPYy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYI0JII00US, HHTEPEC K Pa3IUIHBIM chepam
MPoeCCHOHATIBHOMN JEATETHHOCTH, CBSI3aHHBIM C MAaTEMATUKON 1 € MIPUIIOKEHUSIMHU, YMEHUE
COBepIIIaTh OCO3HAHHBIN BBIOOp OyyIleil mpodeccuu U pearTn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TIJIaHBI, TOTOBHOCTH U CITIOCOOHOCTH K MaTeMaTUUEeCKOMY 00pa30BaHHIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTeMaTUYECKOW HaIPaBICHHOCTH;

7) 3K0OJI0OrH4ecKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTD IKOJOTUUECKON KYJIbTYPhl, TOHUMAHHUE BIMSIHUS COIIMAIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHME MPUPOJTHON U COILIMAIIBHON Cpe/ibl, 0CO3HAHUE
JI00ABPHOTO XapaKTepa IKOJIOTHIECKUX MPOoOJIeM, OPUESHTAIHS Ha IPUMEHEHUE
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MaTeMaTHYeCKUX 3HaHUH JUIs peleHHs 3a1a4 B 00JIaCTH OKPYKAIOLIEH cpe/ibl, TNITaHUPOBAHUE
IMOCTYIIKOB U OIICHKHU UX BO3MOXHBIX HOCJ'IC}ICTBI/Iﬁ JITIs1 OKPY)KaIOHIefI CpC€abl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

cpOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHYECKONW HAyKH KakK c(hepbl
JeJI0BECUECKOH JACATCIBbHOCTH, DTAIIOB eé Pa3BUTHA U 3HAYUMOCTH JJIA pa3BUTUA HUBUIIN3allNH,
OBJIa/ICHUE A3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKOI KyJIbTYpOil Kak cpeICTBOM MO3HAHUS MHpa,
TOTOBHOCTBH OCYIICCTBIIATH MPOCKTHYIO U UCCIICA0BATCIIBCKYIO ACATCIbHOCT HHIANBUAYAJIBHO U
B IpyTIIIe.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE yUeOHbIe 1eiicTBUS
ba3oBble JJornveckue aeiicTBus:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MaTEMAaTHUECKHX OOBEKTOB,
TIOHSITHI, OTHOIICHUN MEXTy TIOHSATUSIMU, (OPMYITUPOBATEH OMPEACIICHUS TIOHATHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKN, OCHOBAHUS JIJIs1 000O0IICHHS 1
CpaBHEHMS, KDUTEPHUH IIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIHUPOBATh M MPEOOPa30BBIBAThH CYKICHUS: YTBEPIAUTEIIbHBIC U
OTpHUlIaTEIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEYHsS B (haKTax,
JAHHBIX, HAOIIOACHUSIX U YTBEPKACHUIX, MIPEAJiaraTh KPUTEPUH JJIsl BBISIBIICHUS
3aKOHOMEPHOCTEUW ¥ IPOTUBOPEUHIA;

JIETIaTh BBIBOJIBI C UCIOJBb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOYeHUH, YMO3AKITIOUCHHUI IO aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MATEMaTHUYECKUX YTBEPKIACHUH (TIpsIMbIC U
OT NMPOTUBHOTO), BBICTPAUBATh apTYMEHTAIIMIO, IPUBOIUTH MMPUMEPBI U KOHTPIIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCO0 perieHust yaeOHOo# 3a1a4u (CpaBHUBATh HECKOIBKO BApUAHTOB
perieHusi, BbIoOUpaTh HanboJiee MOAXOASAIINMN C YYETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPHUEB).
ba3oBble uccieaoBaTelbCKUe AeiicTBUS:

HCITOJIH30BATh BOIIPOCHI KaK MCCIIEIOBATECILCKHI MHCTPYMEHT MTO3HAHUS, POPMYIHMPOBATH
BONPOCHI, GUKCHUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, YCTAaHABINBATH NCKOMOE U JaHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOO TIO3HUITUIO, MHCHHUC;

MMPOBOJUTH CAMOCTOSITENBHO CIIAHUPOBAHHBIN KCIIEPUMEHT, UCCIEIOBAHHE 110
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO 0OBEKTA, IBJICHUS, IIPOIIECCa, BBISBICHUIO
3aBUCUMOCTEHN MEXITy 00bEKTaMu, SIBICHUSIMHU, ITPOIIECCAMM;

CaMOCTOATEILHO (hOPMYJIUPOBATh 00OOIIEHUS W BBIBOIBI I10 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJIIOJICHUS, UCCIIEIOBAHUSI, OLIEHUBATH JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U
0000IIIEHNI;

MMPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, @ TAKKE BBIIBUTATh MPEAIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmueii:

BBISIBIIATH JIe(OUIMTH HH(DOPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJIs1 OTBETA HAa BOIIPOC | JIJISt
peLIeHHUs 3a/1a4u;

BBIOMPATh HHPOPMAIIMIO U3 NCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAJTU3UPOBATh,
CUCTEMAaTHU3HPOBATh H HHTEPIPETHPOBATH HHPOPMAIIHIO PA3ITUIHBIX BUIOB U (GOPM
MPEJICTABIICHUS;



CTPYKTYypUPOBaTh MH(OPMAIIHIO, IPEJCTABIATH €€ B pa3IMyHbIX hopMmax,
WTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HA/IEKHOCTh HH(POPMAIIUHU TI0 CAMOCTOSTENILHO C(OPMYITUPOBAHHBIM
KPUTEPHUIM.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE Y4eOHbIe 1efiCTBUSA
O0menue:

BOCIPUHUMATh U POPMYJIUPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSIMHM U LEISIMU
00I1IeHUs], ICHO, TOYHO, IPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS M0 X0y PEIIeHUs 3aJaul, KOMMEHTHPOBATh MOTYYSHHbBIN
pe3yJIbTaT;

B X0JIe 00CYAEeHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI, IPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3bIBaTh UJEH, HALIEJIEHHBIE HAa TOMCK PELIEHMs], COIIOCTAaBIISITh CBOU
CYXKICHHUS C CYKIECHUSIMH JIPYTUX YYaCTHUKOB JMajora, OOHapyKUBaTh pa3jIMyue U CXOJICTBO
MO3HLIMH, B KOPPEKTHOH opme HopMyTUpOBaTh pa3HOTIAcHs, CBOU BO3PAKECHUS;

IIPEACTABIISITH PE3YJIbTAThl PEIICHUS 3a/1a4H, YIKCIIEPUMEHTA, UCCIIEI0BAHHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OPMAT BBICTYIUICHHUS C YUETOM 3ajay MPE3eHTALUHU U
0COOCHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHHBeEpCaJIbHbIE Y4eOHbIe 1eiicTBUS
Camoopranmzaums:

COCTaBJIATH IJIaH, AJITOPUTM PEIIeHUs 3aJJa4l, BEIOUPATh CIIOCO0 PELIeHHs ¢ yUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHTHI pEeUICHUH ¢ y4€TOM HOBOM HH(DOpMALIUUL.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIa/IETh HaBbIKAMU MIO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUIN
Y MBICIIUTENBHBIX NTPOLECCOB, UX PE3yJIbTaTOB, BIAJAETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3ysIbTaTa pelieHusl MaTeMaTUYecKoi 3a1a4u;

IIPEIBUIETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEILICHUU 3a7a4l, BHOCUTh
KOPPEKTHUBHI B IEATEIHHOCTh HA OCHOBE HOBBIX O0CTOSITENILCTB, IaHHBIX, HAMIEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3yJbTaTa LEIU U YCIOBUIM, OOBSACHATH IPUUMUHBI JOCTUKEHHS
WX HEIOCTUIKEHUS PE3yJIbTAaTOB JACATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OILICHKY
IPUOOPETEHHOMY OTIBITY.

CoBMecTHast 1eSITEIbHOCTD:

MMOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYATbHON paOOTHI pU
peleHny yuyeOHbIX 3a/1a4, IPUHUMATD LEJIb COBMECTHOM JIeATeIbHOCTH, IIAaHUPOBATh
OpraHU3AIMI0 COBMECTHOM pabOThI, paclpeiessiTh BUIbI pabOT, TOTOBAPHUBATHCS, 0OCYKIATh
IpoIiecc U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOCH;

y4acTBOBAaTh B TPYMIOBBIX (hopMax paboThl (00CykIeHUsl, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh paObOTHI M KOOPAUHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU YIEHaMHU KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIAJ1a B OOIIMIA MPOIYKT 11O
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBHSL.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiiacce 00y4aronuiics MOTyYUT CIEIYIONINE TTPEIMETHBIC
Pe3yNbTaThI 10 OTACIBHBIM TeMaM padoueil mporpaMmbl yaeOHOTO Kypca « Anredpa u Havana
MaTEeMaTHYECKOTO aHAJIA3ay:



Yucna ¥ BLIYMCICHUS:

cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: PALIMOHAIIBHOE YUCIIO0, OECKOHEUHAs TepUoIuIecKast
IpoOb, MPOLIEHTHI, HPPALIHOHAIEHOE YHCIIO0, MHOKECTBA PAllMOHATIBHBIX U IEHCTBUTEIBHBIX
YHUCeJl, MOAYJIb JEUCTBUTEIBHOTO YHCIIA;

NPUMEHSTH JpoOu U MPOLEHTHI [T PeLICHUs MPUKIIAJHBIX 33/1a4 U3 Pa3IMYHbIX OTpacie
3HAHWM U peaJbHOMN )KU3HU;

PUMEHSTH MPUOIMKEHHBIE BEIUMCIICHUS, TPABUIa OKPYTIICHUS, TPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIICHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTEIIEHb C IEJIBIM MTOKa3aTeIeM, UCTI0JIb30BaTh
MOAXOAIYI0 (POPMY 3alKCH AEUCTBUTEIBHBIX YMCEIN JUISl PEIICHUs TPAKTUUECKUX 3aa4 U
IIPEJICTaBICHNS JaHHBIX;

cBOOO/IHO ONIEpPUPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYPaJIbHOM CTENEeHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHAIBHBIM ITOKa3aTeleM;

cBOOO/IHO ONIEPUPOBATh MOHATUSAMU: JIOrapuM dKcia, TeCATUUHbIE U HaTypalbHbIE
JorapupMmbl;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

ONEpUPOBATh MOHATUAMU: APKCUHYC, aPKKOCHHYC U apKTAaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA:

CBOOO/IHO OIIEPUPOBATH MOHATUSMU: TOKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHUS U ypaBHEHUS-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHATDH Pa3IMYHbIe METO/Ibl PEIICHUS PAllHOHAIBHBIX U APOOHO-PallMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB ISl PELLICHUS] HEPABEHCTB;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJJHON NEPEMEHHOM, MHOTOUJIEH C
HEeJBIMUA K03 pULIMeHTaMu, KOPHU MHOTOWIEHA, IPUMEHSTh JIeJIeHHe MHOTOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anay;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: CHCTEMA IMHEWHBIX YpaBHEHUH, MaTpuIla,
ONPEACIIUTENIb MATPULIBI 2 X 2 ¥ €r0 TE€OMETPUUYECKUI CMBICT, UCITOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 i BBIUUCICHUS €r0 3HaYEHUs], IPUMEHSATH ONPEIEIUTEIH sl PELICHUS
CUCTEMBI JINHEWHBIX YPAaBHEHUH, MOJEIINPOBATh PEAIBHBIEC CUTYALMH C IIOMOIIBIO CHCTEMBI
JIMHEUHBIX YPaBHEHUN, UCCIIEN0BATh IIOCTPOCHHBIE MOJECIIN C ITOMOILBIO MAaTPHUIL U
ONpEeEIUTENIEH, NHTEPIPETUPOBATD ITOIYYEHHBIN pPe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMHU JUIsl TPeoOpa30BaHus BRIPaKEHUIA;

BBITIOJIHSATH MPe0o0pa30BaHMsI YUNCIOBBIX BBIPAKEHHH, COIEPIKALUX CTENIECHH C
palOHAIbHBIM IIOKA3aTENIEM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB i peoOpa3oBaHus JorapupMuIecKux
BBIPAKCHU;

cBOOO/IHO ONIEpUPOBATh MOHATUSAMU: UpPAIOHATbHbIE, IOKAa3aTeIbHbIE U
JorapupMHUUECKUE YPaBHEHUS, HAXOAUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIBHBIX MIEPEX0I0B
WJIM OCYLIECTBIISS IPOBEPKY KOPHEH;

IIPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKUE (OPMYIIBI T TpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOO/THO OIIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHSTh
HeoOxoauMble (HOPMYITBI JIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH;

MOJICJINPOBATh pealibHbIE CUTYallMU Ha S3bIKE aareOphl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUs, HEPAaBEHCTBA 110 YCIOBHIO 33J]a4M, HCCIEA0BATh TOCTPOECHHBIE MOJIEIH C
UCMOJIb30BaHUEM alllapaTa ajareophl.



DYyHKUMH U TPaPUKU:

CcBOOO/IHO ONEPUPOBATH MOHATUAMU: QYHKIHS, CIOCOOBI 3a/1aHus (YHKIIUH, B3aUMHO
oOpaTHble PYHKLIUHU, KOMIO3ULUS (PYHKIUH, rpaduK (yHKIIUH, BBITOIHITH SJIEMEHTApHbIC
npeoOpa3zoBanus rpadukoB QyHKIUIT;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: 00JIACTH ONPEAETICHNS U MHOXKECTBO 3HAUECHUH
byHKIMHN, HyIU QyHKINY, TPOMEXKYTKH 3HAKOIOCTOSHCTBA;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: YETHBIC M HEUETHBIC (PYHKLIUH, IEPUOINIECKHE
GyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUU, MAKCUMYMbI 1 MUHUMYMBI (QYHKITUH,
HauOoJIbIlIee M HAaUMEHblIIee 3HaYeHne (PYHKIIUU Ha IPOMEKYTKE;

cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKUUS C HATYPAJIbHBIM U LEIbIM
nokasareseM, rpaguK CTeNeHHON (YHKIIMM ¢ HATypaJbHBIM U IIEJIBIM MIOKa3aTeseM, rpaduk
KOPHSI N-Oi CTENEeHU KaK (QYHKIIMH 0OpaTHOW CTENEHH C HATypaJIbHBIM MOKa3aTeleM;

OIEepPUPOBATh MOHATUAMU: JIMHEHHASA, KBaJpaTUUHast U APOOHO-IHMHEHHAsA QyHKINY,
BBITIOJTHATH 3JIEMEHTAPHOE HUCCIIeI0BaHUE U TOCTPOCHUE UX TPAPUKOB;

CBOOO/THO OIEPUPOBATH MOHATUAMU: TIOKa3aTeNbHas U JJorapupmMuueckas GyHKIUHU, UX
CBOICTBA U rpaUKH, UCIIOIB30BATh UX IpaUKH 7S pelIeHNs YpaBHEHUH;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TPUTOHOMETPUUECKAs! OKPYKHOCTB, OTpe/ieTICHHE
TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCTOJIb30BaTh Tpaduky QyHKIMIA U1 MCCIeI0OBaHUs IPOLIECCOB M 3aBUCUMOCTEH MpH
pEILIeHNH 3a7a4 U3 IpYruX yu4eOHbIX MPEAMETOB U pealbHOMN )KU3HH, BEIpaXKaTh GopMyliaMu
3aBHCHUMOCTH MEKJYy BEITMUMHAMU;

Hayana maTeMaTH4eCKOro aHa/IM3a:

CBOOO/THO OIIEPUPOBATh MOHATUAMU: apupMeTHdecKas U TeoMeTpuyecKast Iporpeccus,
OecKOHEeYHO yObIBarolIasi reoMeTpruiecKas Mporpeccus, TMHEWHbIN U SKCIIOHEHIIMATILHBINA POCT,
(dbopMmya CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHH IS pEIICHUs peallbHbIX 3a]au MPUKIAHOTO XapaKTepa;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: TIOCJIE0BATEIILHOCTD, CIIOCOObI 3a/1aHUs
MOCJIeI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCIIEI0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MAaTEMAaTHYECKOTO aHaIM3a KaK aHalnn3a OECKOHEUHO MaJlbIX;

CcBOOO/IHO OTIEpUPOBATh MOHATUSMU: HEMPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa rpaduka
(byHKIMH, aCUMIOTOTHI Tpaduka GyHKINH;

cBOOO/IHO OTIEpUPOBaATh MOHATUEM: (QYHKIHS, HETIPEPhIBHAS Ha OTpE3Ke, MPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (DYHKIUI I peleHns 3ajay;

cBOOO/IHO OIEpUPOBATh MOHATUSMU: TIEpBasi U BTOpast MPOU3BOIHbIE QYHKIINH,
KacaTenbHast K rpaduKy QyHKIUH,

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YaCTHOTO U KOMITO3UIMH JIBYX
(byHKIMH, 3HaTh TPOU3BOIHBIC JIEMEHTAPHBIX (PYHKLUH;

UCIIOJIb30BaTh T€OMETPUUECKUI M (PU3UUECKHI CMBICI TPOM3BOJHOMN I PEIICHUs 3a/au.

MHoxecTBa M JIOTHKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSIMHU: MHOXKECTBO, OTIEpAIlU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapar Jyisi ONMCAHUs pEAJIbHBIX MTPOLIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4d U3 JPYTIuX Y4eOHbIX MTPEIMETOB;

CBOOO/THO OIIEPUPOBATH MOHATUAMU: OIIpEJICNIEHUE, TEOpEMa, YpaBHEHUE-CIIe/ICTBHE,
CBOMCTBO MaTeMaTUYECKOT0 00BEKTA, TOKA3aTENbCTBO, PABHOCHIbHbBIE YPaBHEHHUSI U
HEPABEHCTBA.

10



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaunMeHoBaHue pa3aesioB u KosmnyecTBO Yyacos DJIeKTPOHHbIE
n/m | TeM NPOrpamMMbl Bceero | Kourpoabubie | [IpakTunveckue | (mudposbie)
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biblioteka/type-55

https://
I infourok.ru/
6 OBTOpeHHE, 00001IIeHHE, 5 1
cHUCTEMaTH3aIMs 3HaHUI biblioteka/type-55
OBIIEE KOJIMYECTBO 136 9 0
YACOB 11O TPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Matemaruka : anre6pa v Hadajga MaTeMaTUYeCKOro aHajiu3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHanuza. 10 kiacc : yueOHUK Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBelii U yrinyonénuslii yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: Ilpocsemenue, 2017.

MaremaTuka : anreOpa 1 Hayajla MaTeMaTHYECKOTO aHalIu3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTuyeckoro aHanusa. 11 kiacc : yueOHUK A1 0011e00pa3oBaTeabHbIX
opranusaiuii : 6a3oBblii U yriyOonéunsiid yposuu / [C. M. Hukonsckuii, M.K.IToTtanos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocsemienue, 2018.

METOJUYECKHWE MATEPUAJIbI AJ11 YAUTEJIA

MaremaTtuka : anredpa 1 Hauaja MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. Ajiredpa u
Hayajia MaTeMaTuyeckoro aHanusa. 10 kiacc : yueOHUK A1 0011e00pa3oBaTeabHbIX
opranusaiuii : 6a3oBblii U yriy0néunsiid yposuu / [C. M. Hukonsckuii, M.K.IToTamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocsemienue, 2017.

Maremaruka : anredpa u Hauajga MaTeMaTH4YECKOrO aHaIM3a, reoMeTpus. Airedpa u
Hayaja MaTeMaTHYecKoro aHanuza. 11 kiacc : yueOHUK Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBelii U yrinyonénuslii yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: Ilpocsemienue, 2018.

Anrebpa 1 Hauasa MaTeMaTHYECKOTro aHanu3a. Juaakruyeckue matepuaisl. 10 kiacc :
6a30Bb1il 1 mpoduiibHbIi ypoBHu / M.K. Tlotanos, A.B. llleBkuH. — 5-e u3a. — M. :
IIpoceemenue, 2017.

Anre6pa 1 HadaJla MaTCMAaTHYCCKOT'O aHaJIr3a. I[I/IIlaKTI/I‘-ICCKI/Ie MaTcpuraJibl. 11 xmacc :

6a30Bb1i 1 mpoduiibHbIi ypoBHu / M.K. TTotanos, A.B. lleBkuH. — 5-e u3a. — M. :
IIpocemenue, 2018.
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I P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbl CETU UHTEPHET

https://nsportal.ru/shkola/matematika/,
skysmart.ru,
uchi.ru/homeworks/teacher,
id.skyeng.ru,

vpr.sdamgia.ru/,
https://mathb-ege.sdamgia.ru
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/fl1c4afd
https://infourok.ru/biblioteka/type-55
unpoypok — YouTube youtube.com
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