


HHOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «Anredpa U Hayana MaTeMaTUYECKOTo aHallM3a» SIBISETCS OJAHUM W3
HamOosee 3HAUMMBIX B MpPOrpaMMe CpeaHEero oOIiero oOpa3oBaHusi, MOCKOJIBKY, C OJHOM
CTOPOHBI, OH OOecrHeunBacT MHCTPYMEHTAIbHYIO 0a3zy /Jid W3Y4YeHHUs BCEX ECTECTBEHHO-
HAy4YHBIX KypCOB, a C JIpyroil CTOpoHbI, (POPMHUPYET JOTUYECKOE U aOCTPAKTHOE MBIIUICHHE
oOydJaronuxcsi Ha ypoBHE, HEOOXOMMMOM TSI OCBOSHHUS WH(GOPMATHKH, OOIIECCTBO3HAHUS,
UCTOPUH, CIOBECHOCTH M JPYTrUX JUCHUIUIMH. B pamkax maHHOrO y4yeOHOro Kypca
oOyJaromuecs: OBJAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas
(dbopMyIUpyeT CBOM AOCTHKEHUS B MaTeMaThuueckoi popme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEMaTUYECKOTO aHAlM3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEUIHOTO OBJAJCHUA 3aKOHaMU (U3UKH, XUMHUH, OHOJIOTHMH, TOHUMAHHUS OCHOBHBIX
TEHACHIIMNA Pa3BUTHS SKOHOMHMKH M OOIIECTBEHHOM >KM3HH, MO3BOJSET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTUSX, YBEPEHHO HCIOJIb30BaTh MX IS
JalbHENIIero o0pa3oBaHUSI M B IIOBCEJHEBHOM u3HU. B TO ke BpeMs oOBIajecHUE
aOCTpakTHBIMM M JIOTMYECKH CTPOTUMH KOHCTPYKIMSMHU anreOpsl W MaTeMaTH4eCKOTo
aHalM3a pa3BUBAaCT YMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH WCTHHHOCTD,
J0Ka3bIBaTh YTBEPKIACHHS C MOMOIIBI0 MHAYKIIUNA U PACCyXKIaTh NEAYKTHUBHO, UCIIOIH30BAThH
00001IeHNEe U KOHKpETH3alnio, a0CTparupoBaHUE W AHAJIOTHUIO, (OpPMHUpPYET KpeaTHMBHOE U
KPUTUYECKOE MBIIIUICHHUE.

B xonme m3yuenus yueOHOTO Kypca «Ajiredpa M Haudajga MaTeMaTHYECKOTO aHaIN3a
oOyJaromuecs: MOJy4YaroT HOBBIA OMBIT PEUICHUS MPUKIAJHBIX 3a7ad, CaMOCTOSTEIHHOTO
MOCTPOEHHUSI MATEeMaTHYECKUX MOJIENIeH pealbHBIX CUTYyalluil, HHTEPHpPETAlUd MOTy4YEeHHBIX
pellIeHUH, 3HAKOMATCS ¢ IPUMEpaMH MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIONTUMHUCS MAaTEMAaTUUYECKIUMH OTKPBITUSIMU U UX aBTOPAMHU.

YueOHbiii kKypc 00s1alaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM MMOTEHIIMAIOM, KOTOPBII
peain3yeTcsl Kak 4epe3 y4eOHbBI MaTepHuall, CIoCOOCTBYIOMMKA (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U 4Yepe3 chnenupuky ydeOHOW JesATeNbHOCTH, TpeOyromei
MPOJIOJDKATETILHON  KOHIIEHTPAIIMM  BHUMAHUS, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH H
OTBETCTBEHHOCTH 3 MOJIYYCHHBIN pe3yNbTarT.

B ocHoBe Metonmuku oOydeHus anreOpe M HavalsaM MaTEMaTHUYECKOTO aHalln3a JICKUT
AeSITeIbHOCTHBIN MPUHITUI 00YUICHHS.

B crpykrype yudeOHOrOo Kypca «AnreOpa W Hauyajga MaTeMaTHYECKOTO aHaJIA3a»
BbIJICJICHBI CIIEAYIOLIUE COJIEP)KAaTEIbHO-METOUUECKHE JIMHUU: «Yucaa U BBIUMCICHUSDY,
«DyHKIMYU U Tpadukn», «YpaBHEHUS U HEpaBEHCTBay», «Hayana MareMaTHn4eckoro aHaimsay,
«MHOXecTBa 1 JoTHKa». Bce 0CHOBHBIE coiepKaTeIbHO-METOANYECKUE TMHUN N3YYar0TCs Ha
MNPOTSHKEHUH JIBYX JIET OOy4deHHUs Ha YPOBHE CpeAHEro o0iero oOpa3oBaHUs, €CTECTBEHHO
JIOTIOJHSISL IPYT Jpyra W TMOCTENEHHO HACHIMAsACh HOBBIMH TeMaMU U pasjaenamMu. JlaHHBIHA
y4eOHBId KypC SBISETCS HMHTEIPATUBHBIM, MOCKOJBbKY OOBEAMHAET B cebe conaeplkaHue
HECKOJIbKUX MaTeMaTHMYeCKUX JUCIUIUIMH, TaKUX Kak anredpa, TpPUTOHOMETPHS,
MaTeMaTHYeCKUN aHajn3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jiorhka u japyrue. [lo mepe
TOTO Kak oOydJaromuecs OBJaJEBalOT BCE OoJjiee MIMPOKUM MATEeMAaTHMYECKUM armnaparoMm, y
HUX TOCJIEI0BATENIbHO (POPMUPYETCS] M COBEPIICHCTBYETCSI YMEHUE CTPOUTh MAaTEMATUYECKYTO
MOJIeNIb PEaNbHON CUTyalluu, MPUMEHATb 3HAHMS, MOJYYEHHbIE NPU U3YYEHUH Y4eOHOro



Kypca, JUIsl pelIeHus] CaMOCTOATEILHO CPOPMYTUPOBAHHON MaTEMAaTHUECKOHN 3a/1a4yu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxkarenpHO-MeTOMMYECKass  JTWHUS  «Yucna W BBIYMCIICHHS»  3aBEpPIIAET
(dhopMHUpOBaHNE HABBIKOB MCITOJIH30BAHUS JIEWCTBUTEIBHBIX YHCEN, KOTOpOe ObLIO HA4YaTO Ha
YpOBHE OCHOBHOTO 0011eT0 00pazoBanus. Ha ypoBHe cpemnero obmiero oopazoBaHus 0co0oe
BHUMaHUE yaenseTcs (GopMUpPOBAHUIO HABBIKOB PAallMOHATBHBIX BEIYUCICHHUH, BKITFOYAIONINX B
ceOst MCTIOIB30BaHUE PANTMYHBIX (DOPM 3aIlMCH YHUCIIa, YMEHHE JeNaTh MPUKUAKY, BBIIOJIHATD
NpUOMOKEHHBIE ~ BBIYHCIICHHS, OIICHWBATh  YHCJIOBBIC  BBIpAXEHUS, paboTath C
MaTeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbBIE OOYydYalOIMMUMCS MHOXKECTBA HAaTypaIbHBIX,
IEJIBIX, PAIIMOHATIBHBIX U JEHCTBUTEIBHBIX YUCEN JOMOJHSIOTCS MHOKECTBOM KOMIIJICKCHBIX
grcesl. B kakIoM U3 3TUX MHOXECTB pacCMaTPUBAIOTCS CBOHCTBEHHBIC €My CHEITUPUICCKHIC
3aJla4yM U OTICpaIliy: JeJICHUE HaIleJI0, OTICPUPOBAHNE OCTATKAMU Ha MHOKECTBE IICJIBIX YHCEl,
0COOBIC CBOMCTBA PAIIMOHAIBHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHUICCKUE OTepalni, a
TaK)K€ W3BJICUYCHHE KOPHSA HATypallbHOM CTETNICHM HA MHOXECTBE KOMIUICKCHBIX YHCET.
brnaronaps mocnegoBaTeIbHOMY PACHIMPEHUIO KPyTa HCIOIb3YEMBIX YHMCEN M 3HAKOMCTBY C
BO3MOXKHOCTSIMU ~HX TPUMEHEHHUs [UIsl PEIICHHUS Pa3IMuHbIX 3a7a4  (opMUpYETCs
MPE/ACTABICHUE O €IMHCTBE MAaTEMaTUKH KaK HayKd M €€ poJId B MOCTPOCHUU MOJeENel
peasbHOro MUPA, MUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIUS.

Jluans «YpaBHEHUS W HEPABCHCTBA» PEATM3YETCS HA MPOTSHKEHUU BCETO OOYUYCHHUS Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, IMOCKOJIbKY B KaxaoMm pazzaene [Iporpammsr
MPEAYCMOTPEHO PpEIlIEHHE COOTBETCTBYIOIIMX 3a7ady. B  pesynapTaTte oOydarommecs
OBJIAJICBAIOT  PA3JMYHBIMA  METOAAMH  PCIICHUS  PAllMOHAIBHBIX, HPPAIMOHAIBHBIX,
MMOKA3aTeIbHBIX, JIOTAPU(PMUICCKAX W TPUTOHOMETPUUCCKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TakkKe 3a7ad, CoJepKalux mapaMeTphl. I[loydeHHBIE YMEHHS MIUPOKO
UCIIOJIB3YIOTCSl TPU MCCIETOBAHUU (PYHKIIMI C TMOMOIIBIO MPOU3BOTHON, TPHU PpEIICHUU
NPUKIAAHBIX 3a/lad W 3a/7ad Ha HaXOXKJEHHWE HauOOJBIIUX W HAWMEHBIIUX 3HAYCHUU
¢dbynkuun. [laHHas conepskarenbHas JUHUS BKIIOYAET B ceOs Takke (OpPMHPOBAHUE YMEHUN
BBITIOJIHATH Pacd€Tsl Mo (hopmysiaM, MpeoOpa3oBaHUs PAMMOHATLHBIX, UPPAIMOHAIBHBIX H
TPUTOHOMETPUUECKUX BBIPAKEHUN, a TakKe BBIPAXKECHUH, COJEpXKAIIUX CTENEHU U
norapudmbl. braronapss u3ydeHuro anreOpanyeckoro maTepualia MPOUCXOJUT JajbHenIee
pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPaAKTHOTO MBIIUICHUS OO0ydYaroImxcs, (HOpMUPYIOTCS
HABBIKH JICTYKTUBHBIX PACCYXICHHH, PaOdO0THI C CHMBOJIBHBIMH (DOpMaMH, TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJEC PaBEHCTB W HEPAaBEHCTB. AnireOpa mpejiaraet
3¢ (PeKTUBHBIE MHCTPYMEHTHI ISl PEIICHUs] MPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3aj1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConeprxkarenbHO-MeToauYeCKast JIMHUS «DyHKIMKM U TpaUuKu» TECHO TMEPEIuieTacTcs ¢
APYTUMHU  JIMHUSAMH ~ Y9eOHOTO  Kypca, IIOCKOJbKY B KaKOM-TO CMBICIIE  3a7aéT
MOCIIE0OBATEIbHOCTh  M3YyYeHUs MaTrepuana. V3ydeHWe CTENeHHOW, MOKa3aTelbHOH,
JorapuMUUECKOd W TPUTOHOMETPUYECKUX (PYHKIMHA, WX CBOHCTB U TpaduUKoOB,
UCIIONIb30BaHNe (YHKIIMWA JJIA PEIICHUs 3a/1ad U3 JAPYTUX YYEOHBIX MPEIMETOB M peabHOMN
KU3HH TECHO CBS3aHO KaK ¢ MaTEMaTWYECKUM aHAJU30M, TaK M C PEIICHUEM ypaBHCHUHN H
HepaBeHCTB. [Ipu 3ToM OonbIIOe BHUMaHHE yAenseTcss (JOPMHUPOBAHHIO YMECHHS BBIPA)KaTh
dbopMynIamMu 3aBUCHMOCTA MEXAY PAa3IHYHBIMU BEIHMYUHAMH, HUCCIIENOBATH MOJYYCHHBIC
byHKIUM, CTpouTh HX rpaduku. Marepuan 3ToM coAepKaTeNbHOM JIMHUW HalENeH Ha



Pa3BUTHE YMEHHUUM M HABBIKOB, MTO3BOJISIOLIIMX BBIPAXKATh 3aBUCUMOCTH MEXKy BEIMYMHAMHU B
paziuuHor opme: aHATUTHYECKOH, rpaduueckoil u ciopecHoi. Ero nzyuenue crnocoOCcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTU K OOOOIIEHUI0O UM KOHKPETHU3alluH,
HCHOJIb30BAaHUIO AHAJIOTUH.

ConepxartenbHas nuHus «Hauana MareMaTu4ecKoro aHain3a MO3BOJISIET CYIIECTBEHHO
pPaCHIMPUTD KPYT KaK MaTEMaTHYECKUX, TaK U MPUKJIAJAHBIX 3a]1a4, IOCTYIHBIX 00y4YaroImuMCs,
TaK KakK y HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH IpadUKH CIOXKHBIX (QYHKUIUN, ONPEEIsITh
WX HauOOJBIINE W HAWMEHBINHME 3HAYEHWS, BBIYUCIATH IUIomanu (Guryp m oOBEMBI Ted,
HaXOJUTh CKOPOCTH U YCKOpEHHUs MpoileccoB. J[aHHas conaeprKaTelibHAas JIMHUS OTKPHIBACT
HOBBIE€ BO3MOHOCTH MTOCTPOCHUSI MATEMATUUECKUX MOJEIICH pealbHbIX CUTYaIlUi, TO3BOJISIET
HAaXOJIUTh HAWIYYIIEE PEIICHUE B IMPUKIAIHBIX, B TOM YHCIE COIMAJIbHO-3KOHOMHYECKUX,
3alayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTUYECKOrO0 aHaju3a CIOCOOCTBYET PAa3BUTHUIO
abCcTpakTHOTO, POPMATHLHO-IOTHYECKOTO W KPEATHBHOTO MBIIIICHUS, (DOPMHUPOBAHUIO YMEHUI
pacrio3HaBaTh MPOSBJICHUS 3aKOHOB MaTEeMaTUKM B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaroiyecs y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, IOJIYYEHHBIX B XOJ€ pa3BUTHUSA
MaTeMaTUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOUYECKass JUHUS «MHOXecTBa M JIOTHKAa» BKIIOYaeT B ceOs
AJIEMEHTHl TEOPUM MHOXXECTB W MATeMaTHYECKOW JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
MPEJCTaBIICHNUS] TTPOHU3BIBAIOT BECh KYpC IIKOJHHOM MaTeMAaTHKU M MpeasiaraloT Haubosiee
YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIIONINI BCE pa3/esibl MaTeMAaTUKU U €€ TPUIOKEHHUM, OHU
CBSI3BIBAIOT Pa3HbIE MATEMaTUYECKUE AUCHUIUIMHBI M WX MPUIOKEHUS B E€OUHOE IIEJOE.
[TosTOMYy BaXXHO JaTh BO3MOXHOCTH OOy4YaroUIeMycCsi TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK COBPEMEHHOM MaTEMAaTUKU U UCTIOJIB30BaTh €ro JJI BRIPAXKEHUSI CBOUX MBICIEH. [pyrum
BAKHBIM MPU3HAKOM MATEMAaTUKHU KaK HAyKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOoCTh
00OCHOBaHUW U CJIEIOBaHHWE ONPEICIEHHBIM TMpaBWIaM IOCTPOCHHUS JIOKA3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAaMH MaTEMaTU4YECKOW JIOTMKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO
MBIIIUICHUSI 00yYarOIIUXCsl, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUUECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHHUS.

B ydeOHOM kypce «Anredpa W Hayajsa MaTeMaTHYECKOTO aHaIu3a» MPUCYTCTBYIOT
OCHOBBl ~ MAaTE€MaTUYECKOTO  MOJCJIMPOBAHUS, KOTOpPbIE TIPU3BAHBI  CIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJIEJIECH pEaNbHBIX CHUTYallMi, UCCICAOBAHMS ITUX
MoOJieJel ¢ TIOMOIIBI0 ammapaTta aiareOpbl M MaTeMaTHYEeCKOro aHaliu3a, WHTEpIpeTaluu
MOJIYYEHHBIX Pe3ybTaToB. Takue 3aJaHusl BIUIETCHbI B KAXKIBIA U3 Pa3liesioB MPOrPaMMBI,
MMOCKOJIBKY BECh MaTepua y4eOHOro Kypca IMIMPOKO UCIIOIB3YETCs IS PEIICHUS TIPUKIIATHBIX
3amau. [lpm pemieHun peadbHBIX MPAKTUYECKHX 3aJad OOydYarolmuecs pa3BUBAIOT
HaOJII0/1aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BAThH
aHaJoruio, 0000IIaTh U KOHKPETHU3UPOBATh MpodiieMy. JlesaTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB DEIICHUS TPHUKIAJHBIX 3aJlad OpPraHU3yeTcss B TIPOIECCe H3YUYEHUsI BCEX TEM
y4eOHOT0 Kypca «Anrebpa n Hayajla MaTeMaTUIeCKOTO aHaTN3ay.

Ha wusydenne ydeOHOro Kypca «Anrebpa ¥ Havajla MaTEMaTHYECKOTO aHAIIA3a»
otBoauTCs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11 knacce — 136 yacos (4
gyaca B HEJIEJIIO0).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Partmonanbubie uyncia. OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanyeckue apoou. [IpuMenenne ApoOeil U TPOLEHTOB AJIA PEIICHUs PUKIAIHBIX 3a1a4
Y3 PA3JIMYHBIX OTPACIIEH 3HAHUW U PEAIIbHOM KU3HMU.

JleficTBUTEbHBIE YKCla. PalimoHanbHbIE M UPpAIlMOHANBHBIE Yucia. ApudMeTHyecKue
Omepaluu ¢ JACUCTBUTEIbHBIMA YUCIaMU. MOyllb AEHCTBUTENBHOTO YMCIA U €r0 CBOMCTBA.
[IpuOnKEHHBIE BBIUMCICHUS, NPABWIA OKPYIJEHUS, NPHUKUIKA M OLEHKAa pe3yibTaTa
BBIUYHCIICHUU.

Crenienb ¢ 1enbiM nokasareneM. bunom Hetotona. Mcnonb3oBanue noaxossiei hopmbl
3aMuCy JEUCTBUTEIBHBIX YMCEI U1l PEIICHUS TPAKTUUECKUX 3a/1a4d U MIPEACTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ palMOHAJIBHBIM MOKAa3aTeNeM U €€ CBOWCTBA, CTENEHb C JACHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm ymncna. CoiicTBa orapudma. /leciTuuHble U HaTypalbHbIE JIOTapU(PMBI.

CuHyC, KOCMHYC, TAaHT€HC, KOTAaHI'€HC YMCIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHHYC U
ApPKTAHT€HC YHCIIOBOI'O ApPTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHbIE NPe0Opa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE YpaBHEHHUS U YPaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellleHEe HEPABEHCTBA.

OcCHOBHbIE METOJbl pEIICHHUA LEIbIX M JApOOHO-pAallMOHANBHBIX ypPaBHEHUH U
HEpPABEHCTB. MHOrOWIeHbl OT OJHOW NMEPEMEHHOM. /[eneHne MHOro4djieHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gpunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHU U KOPHHU.

WppaunroHaneHeie  ypaBHeHUs. (OCHOBHBIE METOJbl PELICHUS HUPPALUOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHbBIX YPABHEHUM.

[IpeoOpazoBaHue BbIpaXEHU, COAEPKALUX JTOTapu(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE METOJBI pEIIEHUS JIOTapUPMUUYECKUX
YpPaBHECHUH.

OcHoBHbIEe Tpuronomerpuueckue ¢opmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BbIpKEHUU. Perenre TpUroHoMeTpuYeCcKuX ypaBHEHUN.

Pemenne cucreM JNHMHEHWHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEMHBIX YPaBHEHHM.
Onpenenurenab MaTpUIbl 2X2, €ro T€OMETPUUYECKUM CMBIC M CBOMCTBA, BBIYMCICHHE €ro
3HAQ4YECHUS, NPUMEHEHHME OIPEACIUTENS Ul PEIICHUS CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Pemienne npuknagHbIX 3a7ad C MOMOUIBKD CUCTEMBI JIMHEMHBIX ypaBHeHuM. MccienoBanue
MMOCTPOEHHON MOJIEJIM C TIOMOIIBI0 MATPHIL U OIIPEIECITUTEIIEH.

ITocTpoeHne MaTeMaTUYECKUX MOJEJIEN PEAIbHOM CUTyalMH C MOMOIIBI0 YPaBHEHUU U
HEpaBeHCTB. [IpuMeHeHne ypaBHEHHM M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a7ad U
3a/1ay U3 pa3au4HbIX 001acTel HAyKH U peanbHOW KU3HH.

DyHKUUM U Tpapuku



OyHK1MsA, crnocoObl 3ananug QyHkuuu. B3aumuHo oOpartnbie ¢yHkuuu. Kommosuims
dbyukiui. ['paduk pyHKIIMKM. D1eMeHTapHbIe ITpeoOpa3oBaHus rpad@uKoB PyHKITHUM.

OO6nactb onpezesieHus U MHOKeCTBO 3HaueHui pyHkiuu. Hynu gyukiuu. [pomexyTku
3HaKomnocTosiHCcTBA. YEéTHbIe U HeuéTHble QyHKIuU. [lepuonnyeckue Qpynkuuu. [IpomexyTku
MOHOTOHHOCTH (HyHKIIMU. MakcuMyMmbl 1 MUHUMYMBI (yHKIMU. Hanbomnbiiee n HauMeHblee
3HauYCHUs PYHKIUU Ha TPOMEKYTKE.

JIluneitHasi, KBaJjpaTU4HAsl U APOOHO-TMHENHHAs QYHKIUU. DJIEMEHTAPHOE MCCIIEA0OBAHKE
Y TIOCTPOEHUE MX TPaPUKOB.

Crenennast (pyHKIMs ¢ HaTypaJbHBIM U II€JbIM moka3ateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS N-0i CTENeHH Kak (PYHKIIMH OOPAaTHOM CTEMEHH C HATypalbHBIM
MOKa3aTEeJIEM.

[TokazaTenbHas u norapudmuueckas GyHKIUU, X cBoiicTBa U rpaduku. Mcnoab3oBanue
rpadukoB QyHKUIMN AJIs pelIeHUs] ypaBHEHHIA.

TpuroHomerpuyeckas OKPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYyHKUIUN
YHUCJIOBOTO apryMEHTAa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peallbHbIX Ipoleccax M sBIeHUsIX. [paduxu
peanbHbIX 3aBUCUMOCTEHN.

Hayaja MaTeMaTH4eCKOro aHaIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBAaTEIILHOCTEH. MeTton
MaTeMaTUYECKOW UHAYKIMUA. MOHOTOHHBIE U OTPaHUYEHHBIE I10CIEA0BaTENbHOCTU. McTopus
BO3HUKHOBEHUSI MaTEMaTHUECKOT0 aHaJIM3a KaK aHaju3a OECKOHEYHO MaJlbIX.

Apudpmernueckass U reomerpuueckas —mporpeccuu. beckoHeyHo — yObIBaromias
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH r€OMETPUUECKON MPOTrPECCUU.
JIMHENHBIA W SKCHOHEHIMANbHBIM pocT. Yuciao e. dopmyna CHOXKHBIX MPOLECHTOB.
Hcnonp30Banne Mporpeccuu i peleHts pealIbHbIX 3a/1a4 IIPUKIIAJHOIO XapaKkTepa.

HemnpepoiBable ¢GyHKIMM ¥ uX CcBoMcTBAa. Touku paspbiBa. ACHUMNOTOTHI TpadUKOB
¢bynkumii. CBoiicTBa (PYHKIMI HEMPEPBIBHBIX HAa OTpe3ke. MeTo MHTEPBANIOB Uil peIIEHUs
HepaBeHCTB. [IpuMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIMHI U1l pEIISHUS 3a1a4.

[lepass u BrOpas mnpousBoAHble QYHKUMHU. OmnpeneneHue, TeOMETPUUYECKUA U
(U3UYEeCKU CMBICI TPOU3BOAHON. Y paBHEHNE KacaTeIbHON K TpauKy QyHKIIUU.

[IpousBognbie diemMeHTapHbIX  (QyHKIUNA. [Ipou3BomHAasT CyMMBbI, TNPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYHKLIUH.

MHo:xecTBa U JIOTHKA

MHOXeCcTBO, oniepaluy HajJ MHOKECTBAMU U UX cBoicTBa. J(narpammel Ditnepa—BeHHa.
IIprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapaTra sl OIMCAHMs PEAbHBIX IPOLIECCOB H
SBJICHUM, NIPU PEILICHUH 3a/1a4y U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIENCTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KUIIACC

Yucjaa v BLIYUCJICHUSA



Harypanbubie u ueneie uncina. [IpumeHeHHe NPU3HAKOB ACIMMOCTH LEIBIX YHUCET,
HauOobIMi o0t aenutens (namee — HOJI) u HammeHblliee oOIee KpaTHOe (nanee —
HOK), ocTaTkoB o moy:nto, anroputMa EBkiinaa a1 penieHus 3aad B LeJIbIX YUCax.

Kommnekcupie uymcna. AnrebOpanyeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO ~ YHciia. ApupMeTHYeCKHe Omepalid C  KOMIUICKCHBIMH  YHCIIaMHU.
N300pakeHre KOMIUIEKCHBIX YUCe Ha KoopAauHaTHOU 1miockoctu. dopmyna Myaspa. Kopuau
N-0l CTENMEHW M3 KOMIUIEKCHOrO 4ucia. [IpuMeHeHue KOMIUIEKCHBIX YHCENl I PEUICHUs
(bu3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucremMa W COBOKYNHOCTh YPAaBHEHUHW W HEPABEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUN C TMOMOIIBIO TPUTOHOMETPUUYECKOU
OKPYKHOCTH. Pernienne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS TOKA3ATEIbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PEIICHHS CHUCTEM U  COBOKYINHOCTEH  palMOHAJIbHBIX,
UppALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpruMmeHenne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMATUYECKUX 3a1a4 U
3a/lady U3 Pa3IUYHbIX OOJacTel HayKu M PEaJbHOW >KW3HHM, WHTEPIpETalvs MOJy4YEHHBIX
pe3yJIbTaToB.

DOyHKUMU U TpaGuKHn

I'padux komnozunmu QyHkuuid. ['eoMmerpuyeckue 00pa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.

Tpuronomerpuueckue PyHKITUN, X CBONCTBA U TPaPUKH.

I'paduueckne meTonsl pelieHus ypaBHEHUW HM HepaBeHCTB. [ 'paduueckue MeTombl
peleHns 3a1a4 ¢ mapameTpaMu.

Ucnonb3oBanue rpadukoB (QPyHKUIMN JJIs UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT IIPH PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEAMETOB U PEATHHOU KU3HH.

Hauajna MaTeMaTH4eCKOro aHajan3a

[Ipumenenrne TPOM3BOJHONM K HCCIENOBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
sKkcTpeMyMmbl. Haxoxaenne HanOoJbIIero 1 HAMMEHbIIEr0 3HaY€HUI HENPEePhIBHOW (QYyHKIUU
Ha OTpPE3KE.

[IpumeHeHne TPOU3ZBOAHOM JUISI HAXOXKJICHUS HAWIYYLIEro PELUICHUS B MPUKIATHBIX
3aja4yax, JJIs ONpeNeeHHs] CKOPOCTH M YCKOPEHHs Mpolecca, 3aaHHOTO (OpMYJION WM
rpagukom.

ITepBooOpa3Hasi, OCHOBHOE CBOWMCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie d7eMEHTapHBIX
¢bynkumii. [IpaBuna HaxoxAEHUS IEPBOOOPA3HBIX.

HNurerpan. I'eomeTpruyeckuii CMBICT MHTETpAJIa. BeIUnCIIEHNE ONPENeIEHHOIO UHTErpasa
o ¢opmyne HeroTona-JleiOuura.

[IpumeHenne wuHTErpajia Uil HAXOXIEHUS IUIOIIaAeH IoCcKuX Guryp U o0bEMOB
r€OMETPUYECKHUX TEJI.

[Tpumeps! pemennii quddepeHInanbHBIX ypaBHEHUH. MaTeMaTuieckoe MOIETUPOBaHNE
pealIbHBIX MPOIIECCOB C MOMOUIBIO AU PepeHInaTbHBIX YPABHEHHIA.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EGPA U
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OOYYaIOMIErocss Kak AakTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCHMCKOTO OOIIECTBa, MPEACTABICHUE O MATEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOLEIyp TPa’kJaHCKOro oOIecTBa
(BBIOOpHI, OMPOCHI U APYro€), YMEHUE B3aUMOJICUCTBOBAThH C COIMAJIbHBIMA MHCTUTYTAMH B
COOTBETCTBHUH C X (YHKIHUSIMHU ¥ HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUICKOMN Tpa)KIaHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOILLIOMY
M HACTOSIIIEMY POCCHUMCKOM MaTeMaTUKH, IIEHHOCTHOE OTHOIIECHHE K JOCTHXKCHUSIM
POCCHICKMX MaTEMAaTUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, MCHOJIb30BAHUE ATHUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTUAX, C(pepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX IIEHHOCTEM POCCHMCKOTO Hapoaa, CchHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO IIOBEJCHMS, CBA3AHHOIO C  MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JIEITEIIbHOCTHIO YYEHOTO, OCO3HAHKE JJUYHOTO BKJIA/Ia B
MOCTPOECHUE YCTONYHUBOIO OYyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE  OTHOIIEHWE K  MHPY, BKJIOYas  ACTETUKY  MaTeMaTH4YECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIIEHUM, PaACCYKIEHUN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATh MAaTeMAaTHYECKHE 3HaHUS B HWHTEpecax
3I0pOBOr0 M 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(3mopoBoe NMUTaHUE, cOATAHCUPOBAHHBIM PEXKUM 3aHSATUN U OTIbIXa, peryiisipHas puznueckas
AKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE MPU 3AHATUIX CHOPTUBHO-03/I0POBUTEIHHOM
NEeATENIbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HaAHUE IICHHOCTH TPYAOJII00US, HHTEpEC K pa3IndHbIM chepam
Mpo(eCCUOHATILHON NeATEIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymied mpodeccu U pearu30BbIBATH COOCTBEHHBIC
KU3HCHHBIC TIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHWU BCEH JKM3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHIO B
pelIeHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUeCKON HANPaBJICHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh DKOJIOTHYECKOW KYJIbTYpbl, TMOHUMAaHHWE BIUSHHUS COIUAIBHO-
SKOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHOM CpeIbl, OCO3HAHUE
rJI00aJbHOIO  XapakTepa HJKOJOTMYECKMX MpoOJieM, OpHUEHTalMs Ha MpUMEHEHHE



MaTEeMaTUYECKUX 3HAHUM JJIs pelIeHus 3a/lay B 00JIaCTH OKpY>Karollel cpeibl, IUIAaHUPOBaHUE
MOCTYIIKOB M OLEHKH MUX BO3MOHBIX MOCJIECTBUM JUIsl OKPYKaIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH M OOIIECTBEHHOW MPAKTUKH, TOHUMAHHE MAaTEMAaTHIECKON HayKH Kak cepbl
YeJIOBEUECKOU JeATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH ISl pa3BUTHUS IMBUIN3AIINH,
OBJIAJICHUE SI3IKOM MATEMAaTUKH W MaTeMaTHYEeCKOW KyJIbTYpOH Kak CpeICTBOM MO3HAHUSA
MHpaA, TOTOBHOCTb OCYIIECTBISATH TPOCKTHYIO U HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAIIPEIJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

BBIABJISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIICHUN MEXAYy TMOHATUAMH, (DOPMYIUPOBATh OMNpEACTICHUs] TOHATUM,
YCTaHABJIMBATh CYIIECTBEHHBIH MpHU3HAK KilacCU(UKalMK, OCHOBaHUA Jisi O0OOOIECHUS U
CpPaBHEHMUS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (DOpMYyITUpOBaTh U MPEeOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIEC U
OTpHUIlaTEeIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpPEUUs B (akTax,
JAHHBIX, HAONIONCHUSIX U YTBEPXKACHMSIX, TMpeasiaraTh KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JeJaTh BBIBOJbI C KMCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX U HWHIYKTUBHBIX
YMO3AKITIOUCHHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MATEMATUUECKUX YTBEPKACHUN (MPSIMBIC U
OT MPOTUBHOIO), BBICTPAUBATh APTYMEHTAIMI0, NPUBOAUTH MNPUMEPBI U KOHTPIPUMEDPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOMpaTh CHocO0 pelleHus y4eOHOM 3agauM (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
peuieHus, BbIOUpaTh HaubOojee NOAXOAANUMNH C Y4E€TOM CaMOCTOSITEIHHO BBIJICTICHHBIX
KpUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

UCIIOIb30BaTh  BONPOCHI  KAaK  HCCIENOBATEIIbCKUWA  MHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHpYIOIIME NPOTUBOPEUHE, MPOOJIEMy, YCTaHABIUBATH
HMCKOMOE U JJaHHO€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTL CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HUCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEeMaTUYECKOTO OOBEKTa, SIBICHUS, MPOIIECCA, BBISBICHHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSIMU, TPOIECCAMU;

CaMOCTOSTENIbHO (POpMyIMpoBaTh 0000IIIEHHS U BBIBOJIBI IO pe3yJibTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yJIbTaTOB, BHIBOIOB
1 0000IIIEHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIIBUTATh MPEANOI0KEHUS O
€ro pPa3BUTHUU B HOBBIX YCIIOBUSIX.



Pabora ¢ unpopmaumeii:

BBISBIIATH 1e(DUIUTH HH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC U IS
peleHus 3a1a4u;

BbIOMpaTh WHGOPMALMIO M3 HCTOYHMKOB PpA3UYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEeMAaTU3HpPOBaTh M HHTEPHPETUPOBATH WHGOPMAIMIO pPAa3IMYHBIX BUIAOB U (opm
HpeACTaBIICHUS;

CTPpYKTYpUpOBaTh  HHGOpPMAIMIO, TPEACTaBIATH €€ B  pa3IU4YHbIX  (opMmax,
WUTIOCTPUPOBATH TpapUIeCcKH;

OLICHMBATh HAAEKHOCTh HH(MOPMALMA TIO CaAMOCTOSITENIBHO CPOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHbBIE YHUBEpPCcAIbHbIE YUeOHbIe TeHCTBUSA

Oo0wmenue:

BOCTIIpUHUMATh U (DOPMYITHPOBATH CY)KJICHUS B COOTBETCTBHH C YCJIOBHSIMH H IEIISIMH
OOIIeHHMSI, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHUCHMCHHBIX
TEKCTaxX, JaBaTh IOSCHCHHS IO XOAY pPEIICHHS 3aJa4d, KOMMCHTHPOBATh IOJYYCHHBIN
pe3ynbTar;

B X0Jie 0OCYXJICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMEI,
pelraeMoii 3a1auu, BEICKA3bIBaTh MJICH, HAIICJICHHBIC Ha IMOMCK PEIICHHSI, COTIOCTABIISITh CBOU
CYXICHHSI C CYKXICHHUSIMH JIPYTUX YIaCTHUKOB JHAJIOTa, OOHAPYKUBAThH Pa3INUne U CXOJICTBO
MO3UIN, B KOPPEKTHOH (hopMe (GOpMyIUPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHHS,

MPEJICTaBIATh PEe3yJbTaThl PEIICHHS 3aJIadyM, dKCICPUMEHTA, WCCIICIOBAHMS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (GopMaT BBICTYIUICHUS C Y4€TOM 3a7ad TPE3CHTAllud |
0COOEHHOCTEH ayUTOpPHH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAITh IUIaH, aJITOPUTM PEUICHMs 3a7aud, BHIOMpATh CIOCOO pELIeHHUs ¢ y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BApUAHTHI pEUICHUM C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJA/IeTh HaBbIKAMHU II03HABATEJIBHOM pediekcud Kak OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BJIAJETh CIOCOOAMH CAMOIIPOBEPKH,
CaMOKOHTPOJISl TPOLIECCA U PE3YJIbTaTa PELIEHUS MATEMAaTUYECKOM 3a/1auu;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh INPU PELUICHUM 3a7a4H, BHOCHUTH
KOPPEKTUBHI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAlICHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBSCHATH NPUYUHBI
JOCTH)KEHUSI WM HEJIOCTHXKEHHS] PEe3ylbTaTOB JEATEIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh U KCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM W MHIMBUIYaJbHOU pabOTHI PU
penieHny y4eOHbIX 3a/ay, MNPUHUMATh 1€Jb COBMECTHOW JESTEeNIbHOCTH, IUIAHUPOBATh



OpTraHM3AIMI0 COBMECTHOUW pabOThI, paclpenesaTh BUABl padoT, JOTOBapUBATLCS, OOCYKIATh
IPOIECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX opmax paboThl (00CYXaAeHUS, OOMEH MHEHHH, «MO3TOBBIC
MITYPMbI» W HWHBIC), BHITIOJHATh CBOIO YacTh PabOThI M KOOPAWHUPOBATH CBOW JCHCTBHUS C
JAPYTUMHU YJICHaMH KOMAaHJbI, OIICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOIYKT TIO
KpUTEPHUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kyacce oOydaromuiicss MOMYyYUT CICAYIOIIUE TMPEIMETHBIC
PE3yNbTATHI IO OTJCIHHBIM TEMaM pabdouel MporpaMMbl YIeOHOTO Kypca «Anredpa u Hadada
MAaTEMATUYECKOTO aHAIU3A):

Yuciia v BbIYUCTICHUSA:

CBOOOJHO  ONEpPUPOBATH  TOHATHSAMHU:  palMOHAJIBHOE  YHUCJIO, OECKOHEYHas
nepuoandeckasl ApoOb, MPOILIEHTHI, UPPALMOHATBLHOE YHUCJIO, MHOXKECTBA PAaIlMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOZYJIb JEHCTBUTEIIBHOTO YHCIIA;

MPUMEHATh JAPOOM M MPOUEHTHI MJI1 PEIICHUS NPUKIAIHBIX 3a7a4 W3 Pa3IMuHbIX
OTpacien 3HaHUU U PeajbHOU JKU3HU;

NPUMEHATh NPUOTHKEHHBIC BBIYHUCICHUS, TPaBUIa OKPYTJICHUS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYUCIICHUM;

CBOOOJHO OMEPUPOBATH TMOHSITHUEM: CTEMNEHb C IEJbIM ITOKa3aTeseM, HCIO0JIb30BaTh
MOAXOASIIYI0 (HOPMY 3aMKMCH JEHCTBUTEIBHBIX YHCEI I PEIICHUs MPAKTUYECKUX 3a1ad U
MIPEJICTABIICHNS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAIbHON CTENCHHU;

CBOOO/IHO OTNEPUPOBATH MOHATHEM: CTETICHB C PAIIMOHATBLHBIM MTOKa3aTEIEM;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: JOTapu(dM 4YuCIa, TECATUYHbIC M HATypalbHbIE
norapuMsl;

CBOOOJIHO OMEpPUPOBATh MOHSATUSMU: CHHYC, KOCHHYC, TAHI€HC, KOTAaHT€HC YHCJIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, ApDKKOCUHYC M apKTAHT€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO  ONEPUPOBATH  TOHATHUSIMHU:  TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

NPUMEHSITh Pa3JIMUHbIE METOJbI PEIICHUS PAlMOHAIBHBIX W JIPOOHO-PAIMOHATBHBIX
YpPaBHEHUM, IPUMEHATh METOJ MHTEPBAJIOB ISl PELICHUS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMHU: MHOTOWICH OT OJHOW MEPEMEHHOW, MHOTOWICH C
1eabiMA  KOd(pPUIMEeHTaMy, KOPHH MHOTOYJICHA, MPUMEHSATHh JEJICHUE MHOTOuYJIeHAa Ha
MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera mis pemenus 3aaay;

CBOOOJHO ONEpPUPOBaTh TOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIIa,
ONpEAEIUTENIb MAaTpULbl 2 X 2 M €ro reOMETPUYECKUN CMBICI, HCIOJb30BaTh CBOMCTBA
omnpenenurtess 2 X 2 15 BBIYUCICHHS €ro 3HAYCHUS], IPUMEHSITh ONPEASTUTENM ISl PEIICHUS
CHUCTEMBI JIMHEWHBIX YPAaBHEHHM, MOAEIMPOBATH PEAJbHBIC CUTYallMd C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YpaBHEHUM, UCCIEI0BaTh IOCTPOCHHBIE MOJEIM C TOMOIIBIO MaTpull |
ONpEENIUTENICH, NHTEPIIPETUPOBATH IMOJYYEHHBIN pE3yJIbTaT;



UCIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMM ISl TPEoOpa30BaHMsI BbIPaKEHUH;

BBIMOJIHATh IIPEOOpPa30BaHUSA YHCIOBBIX BBIPAKEHUH, COJAEPKAIIUX CTENEHH C
palOHaIbHBIM IIOKAa3aTENIEM;

UCIIONIb30BaTh CBOMCTBA JorapudmoB st mpeoOpa3oBaHus  JOTapUPMUUYECKUX
BBIPAKEHHN;

CBOOOZIHO  OIEpUpOBaTh  IMOHATUSAMHU:  HMppalMOHANbHBIE,  IOKa3aTeJdbHblE U
jgorapu(pMHUUECKH€e YpaBHEHUS, HAXOAUTh UX PELIEHHSI C IIOMOIIBIO PAaBHOCUIIBHBIX IIEPEX0/I0B
WJIH OCYIIECTBIISS IPOBEPKY KOPHEIA;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (GopMynsl Uisl  mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZIHO ONEpUpPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpPAaBHEHUE, MPUMEHSIThH
HEOO0XOoAUMbIE (POPMYJIbI JIJIsl PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJIETTUPOBATh pEalbHbIE CHUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIEIOBATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM ammapaTa ajareOphl.

DOyHKUUM U Tpaduku:

CBOOOZIHO ONEpPUPOBATH MOHATUSAMU: (PYHKIHSA, CIIOCOOBI 3adaHMsl (YHKIUH, B3aUMHO
oOpaTHble (PYHKUMH, KOMIO3UIUSA (PyHKIMH, TpaduKk (QYHKIHMH, BBIIOJHATH 3JIEMEHTAPHBIE
npeoOpa3oBaHus rpauKoB (PYHKIIUI;

CBOOO/JIHO ONEpUPOBaTh MOHATHSAMH: 00JAacTh OINpPEAETICHUS U MHOKECTBO 3HAYCHUI
byHKIUY, HYJIM QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OTMEPUPOBATH TMOHATUAMU: YETHBIE M HEUYETHBIC (YHKIUHU, TMEPUOTUICCKHUE
GyHKIIUN, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMH, MAKCUMYMbl M MHUHUMYMBI (YHKIUH,
HauOoJIbIlIee ¥ HAMMEHbIIIee 3HaUeHNEe (YHKIIUU Ha POMEKYTKE;

CBOOOZIHO ONEpUPOBATh MOHATUSIMU: CTENEHHAs (YHKUUS C HATYpPaJIbHBIM M IIEJIBIM
nokasatesieM, rpaduk CTENEeHHOW (YHKIMHM C HATypalbHBIM U IIEJIBIM MOKa3aTeseM, rpadux
KOpPHSI N-0¥ CTeTNeHN KakK (yHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM TMOKa3aTeleM;

OTIEpUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U JPOOHO-IHHEWHas (QyHKIUH,
BBITIOJHSATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPUKOB;

CcBOOOIHO ONEpUPOBATH MOHATHAMU: NOKa3aTeNbHAs U Jlorapupmuueckas QyHKIIUH, UX
CBOMCTBaA U rpadUKH, UCIIOJIB30BATh UX IpadUKH ISl pElIeHNs YpaBHEHUH;

CBOOOHO OMEpUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAsT OKPY)KHOCTB, OINpeaelicHUE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYyHKIUN JJIs UCCIEIOBAaHUS MPOIECCOB M 3aBUCUMOCTEH NpHU
pEIIeHUH 3aJa4 U3 JAPYTruX Y4eOHBbIX MPEeIMETOB M peajbHON KU3HU, BRIpAXaTh (popmyaamu
3aBHCHMOCTH MEXy BETUYMHAMU;

Hauyajna maTeMaTH4eCKOro aHajJIn3a:

CBOOOHO OTEpHPOBATh MOHATHAMH: apupMETHIEeCKass U TeOMETpHUecKas MpOorpeccus,
OeCKOHEYHO YOBIBaIOIIasi T€OMETPUYECKass MPOrpeccHsi, JUHEHHBIM W JKCIOHCHITMATHHBIN
pocT, popMyJia CI0KHBIX MMPOLIEHTOB, UMETh MPECTaBICHUE O KOHCTAHTE;

MCTIOTb30BaTh MPOTPECCHH sl PEIICHUS PeaTbHBIX 3aad MPHUKIATHOTO XapaKTepa;

CBOOOMHO  OMEpUPOBATh TOHATHUSMHU: TOCJIEIOBATEIBHOCTh, CIOCOOBI  3aJaHUs
MOCJIEAOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE MOCIEAOBATEIBLHOCTH, MOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMAaTUYECKOTO aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX;



CBOOOJIHO OMEpUPOBATh MOHATUSAMU: HENpPEpbIBHbIE (QYHKIIUHU, TOYKHU pa3pbiBa rpaduka
(yHKIIMH, aCUMIOTOTHI Tpaduka GyHKIUY;

CBOOOJHO OIEpUpOBaTh MOHATHUEM: (PYHKIMS, HEMPEPbIBHAS Ha OTpE3KEe, MPUMEHSTH
CBOMCTBA HEMIPEPHIBHBIX (PYHKIIU JIJIs1 pEIICHUS 3a/1a4;

CBOOOJHO ONEpUPOBATh TOHATUSAMU: T€pBas M BTOpas MPOU3BOJAHBIC (YHKIUH,
KacaTenbHas K Tpaduky QyHKIUH;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, MPOWU3BEICHHS, YAaCTHOIO M KOMIIO3HMIIMU JBYX
byHKIHi, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh TE€OMETPUUECKUNA U (PU3MUECKH CMBICT TMPOU3BOMHON MMl pElICHUs
3aaad4.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPAIlMU HaJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapart [l OIUCAHUS PEAJIBHBIX ITPOLIECCOB
U SIBJICHUU, TIPU PELICHUH 3a7a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOO/JIHO ONEpUPOBATH MOHATHAMU: OIpPEAEICHUE, TEOpeMa, ypaBHEHHE-CIE/ICTBUE,
CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, J10Ka3aTeIbCTBO, PABHOCWIbHBIE YypaBHEHUS W
HEpPaBEHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydarouuics MOJYYUT CIEAYIOIIUE MPEIMETHbBIC
pe3yNbTaThl MO OTIAEIBHBIM TEMaM pabouell MporpaMMbl Y4eOHOro Kypca «Anredpa u Havania
MaTeMaTUYECKOr0 aHAJIU3a»:

Yucia 1 BIYUCICHHUSA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: HATypaJlbHOE W LEJIOE€ YHUCIO, MHOXECTBA
HaTypaJbHBbIX M LEJIBIX YHCEJ, MCIOJb30BaTh MPHU3HAKK AeIUMOCTH Henblx yucen, HO/ n
HOK HarypanbHbIX 4ncel Juis pelIeHUs 3a/1a4, IPUMEHSTh anroput™ EBkinmnaa;

CBOOOZIHO OINEpUpPOBaTh MOHATHEM OCTAaTKa IO MOJYJIIO, 3alMChIBaTh HaTypalibHbIE
YKCJIa B PA3JINYHBIX TO3ULHOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YUCIO M MHOMXECTBO KOMIUIEKCHBIX
YuCell, NPEACTABIATh KOMIUIEKCHBIE YHCIIa B aIreO0pandeckoil 1 TPUrOHOMETpUYECKou (hopme,
BBINIOJHATH apu(METHUECKHE ONEpaliy ¢ HUIMH U U300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTh  MOHATHSAMHU:  HMppAllMOHANbHBIE,  MOKa3aTelbHbIE U
gorapu(MHUUECKHE€ HEPABEHCTBA, HAXOAMTh HUX PEIICHHS C TOMOILBIO PABHOCUIIBHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PElIeHUH TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CBOOOZIHO OMNEpUPOBATH TOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSThH
He00XxoauMbIe (DOPMYJIBI 1JIs1 PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUpPOBaTh MOHATUSMH: CUCTEMAa U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJBHBIX, HUPPALMOHAIBHBIX, IOKA3aTEeIbHBIX M JIOrapu(pMUUYECKUX
YPAaBHEHUI U HEPABEHCTB;

pemiaTh palMoHalbHbIE, HWppaldOHANbHBIC, IOKa3aTelbHbIe, JOrapudMHUUEcKue |
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOILYIN U TapaMeETPhI;

NPUMEHATh rpaduuecKkue METOIbl Ui PElICHUs ypaBHEHUN M HEPaBEHCTB, a TaKkKe
3a/1a4 € NMapaMeTpaMH;



MOJIEJIMPOBaTh peajbHbIE€ CHUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BbIPAKEHMS,
ypaBHEHUS, HEPABEHCTBA U WX CHUCTEMbl MO YCIIOBUIO 33Ja4d, MCCIEIOBAaTh MOCTPOEHHBIE
MOJIENIM C UCTIOJIb30BAaHUEM ammnapara ajareOpbl, HHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTarT.

DOyHKUMU U rpauKu:

CTPOUTH TPaPUKA KOMIO3UIUN (HYHKIIMA C TIOMOIIBIO 3JIEMEHTAPHOTO MCCIICIOBAHUS U
CBOMCTB KOMITO3UIIMH JIBYX (DYHKIIUN;

CTPOUTh TeOMETpUYecKkhe oOpa3bl YypaBHEHH M HEPABEHCTB Ha KOOPAMHATHOM
MJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TPA(QUKH TPUTOHOMETPUICCKUX (QYHKITUH;

MPUMEHATh (QYHKIMY 711 MOJICITMPOBAHUS M UCCIICIOBAHUS PEATHHBIX TIPOIIECCOB.

Hauvana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh TMPOU3BOJHYIO JJIsi MCCleNOoBaHMA (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxOJIUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUCHUS (DYHKIINH HETPEPHIBHOW HA OTPE3KE;

UCIOJIb30BaTh MPOU3BOJIHYIO JJISI HAXOXK/ICHUS] HAWITYUIIEro PEIICHUs B MPUKIIAIHBIX, B
TOM YHCJI€ COLMAIbHO-DKOHOMHUYECKHUX, 3a/1auax, JJIsl ONpEJEeNICHUs] CKOPOCTH M YCKOPEHUS
mpoiiecca, 3aIaHHOT0 (POPMYJIION WU TpaduKOM;

CBOOOJHO OTEPHPOBATh TMOHATHAMH: TIepBOOOpa3Hasi, ONPEACIEHHBI HWHTETpa,
HaxXOJIUTh TEePBOOOpaA3HBIE AIEMEHTAPHBIX (YHKIWA W BBIYUCIATH WHTErpall 1o ¢Gopmyrie
Hrrorona-Jleiibnunna;

HAXOJUTh TUIOMIAAH TIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 UHTETPAIA;

MMETh TIPEJCTABJICHUE O MaTeMaTHYeCKOM MOJICIMPOBAHUHA HA TPHMEPE COCTaBIICHUS
nuddepeHnanbHbIX YPaBHEHUIT;

pemaTh MPUKIATHBIC 3a/1a9d, B TOM YHCIIE COMMATbHO-DKOHOMHYECKOTO U (hU3UIECKOTO
XapakTepa, CPeICTBAMU MAaTEMAaTUYECKOTO aHaAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBanue
No

pa3aesioB U TeM
n/n

NpOrpamMmsbl

KoaunuyecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO
JICHCTBUTECIBHBIX YHCE]L.
MHOTrO4JICHEL.

1 Parmmmonansabie
ypaBHEHUSA U
HepaBeHCTBa. CHCTEMBI
JINHEMHBIX YpaBHEHUH

24 1

https://www.yaklass.ru/

OyHKIMH U TPadUKH.
2 CrenenHast GyHKIIHS C
LIEJIBIM ITOKa3aTeaeM

12 1

https://resh.edu.ru

Apudmernueckuit
KOpEHb N-O CTETEHH.
Hppauunonansusie
YpaBHEHHS

15 1

https://resh.edu.ru

4 Tloka3zarenbpHbIEe
ypaBHEHUS

[TokazarenpHast PyHKIIHS.

10 1

https://resh.edu.ru

Jlorapupmuueckas
5 byHKIHS.
Jlorapudmuueckue
ypaBHEHUSA

18 1

https://resh.edu.ru

Tpuronomerpuyeckue
BBIPQKEHUS M YPAaBHEHUS

22 1

https://resh.edu.ru

[TocnenoBarensHOCTH U
HpOrpeccHu

10 1

https://www.yaklass.ru/

HenpepbiBHbIE QYHKIUH.
IIpounsBoaHas

20 1

https://resh.edu.ru

[ToBTOpEHUE,
9 0000111EHME,
cUCTEeMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136 10



https://www.yaklass.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

11 KJTACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmue
Ne (uudgposbie)
pa3fiesioB H TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
MPOrpamMmbl padoThI padoTbI
pecypcbl
UccnenoBanue GyHKIHH ¢
1 . 22 1 https://resh.edu.ru
MOMOIIbIO TPOU3BOIHON
I1 0
2 Eppoobpasta 1 12 1 https://resh.edu.ru
HHTErpal
I'padpuxu
TPUTOHOMETPUIECKUX
3 G yHKITHIA. 14 1 https://resh.edu.ru
Tpuronomerpudeckue
HEpaBEHCTBA
Hppanuonaibusle,
4 HORASATEIBHBIC 1 24 1 https://ege.sdamgia.ru
norapudmuueckue
HEPaBEHCTBA
5 KommnekcHeie uncia 10 1 https://resh.edu.ru
H
6 ATYPAIBHBIC 1 HEIbIC 10 1 https://resh.edu.ru
qucna
CucreMsl paliiOHaIbHBIX,
UPpaALMOHATIBHBIX
7 MOKa3aTeIbHBIX U 12 1 https://ege.sdamgia.ru
JorapuMUIECKUX
ypaBHEHUU
https://4ege.ru/trening-
matematika/67824-
8 3amaun ¢ mapaMeTpamMu 16 1 300-zadach-s-
parametrami.html
IT 000
9 OBTOpEHHE, 000 HleHIfe, 16 9
cucTeMaTtu3anus 3HaHUi
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 [TPOI'PAMME



https://resh.edu.ru/
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https://resh.edu.ru/
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