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HOACHUTEJIBHAA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POpPMHpYET JOTHYECKOE M aOCTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH W OOIIECCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHM, 3HAKOMSATCSI C MTPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4deOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe meromuku oOyudeHHs] anreOpe M HadallaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIICHHO HACHINIAsSCh HOBBIMH TEMaMHM W pasneiiaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOmero obpazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKIIHOYUAOIINX B
ce691 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTcMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia9d M OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOMCTBa
pallMOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanr, a TAKXKC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY ~ PAaCIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaerne [Iporpammsl
MPEYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palMOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUH, UX CBOMCTB U TpaMKOB, UCTIOIH30BAHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3MYHbIMU BEIHMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMAaTHYECKUX, TaK M MPUKIAIHBIX 33734, JOCTYIHBIX 00YyJYarOIIHMCS,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpEHHs IpoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBCAUHSIONNNA BCE pa3leibl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEeMaTHKH M HCIIOJIb30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. JIpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS,  KOTOpbIE  MPU3BaHbl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJS PELISHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yuebHoro Kypca «Anredpa 1 Hauana MaTeMaTUYeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apoou. [Ipumenenue n1podeil 1 NPOLEHTOB /s PEIIeHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
oInepaluyd C JCHCTBUTEIbHBIMU 4YHCIaMU. MOJyJsib NEHCTBUTEIBHOIO YHUCIA U €r0 CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENBHBIX YNCEN JUIsl pElIeHNs TPAKTUUECKUX 3a/1a4 U IPEJCTABIICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOIO APryMeHTAa. APKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa ¥ TOXJIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pallMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBanHus YUCIOBBIX BBIPAXKEHHH, COAECPKAIIUX CTENEHU U KOPHHU.

WUppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PELICHHUS  HMPPAMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHbIE METOJBI PEIICHUS JIOrapu(pMUYECKUX
YPaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTtpulbl 2X2, €ro reOMETPUYECKHM CMBICI W CBOMCTBA, BBIYMCIICHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MaTPHIL U ONIPEIEITUTENEH.

[TocTpoeHre MaTeMaTH4YECKUX MOJENEH PEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHKIMA, crnocoObl 3aaaHus ¢QyHKUUM. B3aumuo oOpatHble (yHkimu. Kommozuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus IpauKOB (GyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKIUH. [lepuognmueckue QyHkuuu. [ITpomexyrku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiictBa U rpaduK KOPHSA N-Oi CTENeHH Kak (DYHKIUKU OOpaTHOM CTENEHH C HaTypaIbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QYHKUMHN /Ui pelIeHUs] ypaBHEHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocnemoBaTenILHOCTH, CIIOCOOKI 3aJaHUA ITOCIEI0BAaTEIBHOCTEH. MeToq MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reoMmerpuueckas nporpeccuu. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (yHKIMM W WX CcBoWcTBA. TOYKM pa3pbiBa. ACUMITOTHI TpadukroB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. OnpenesneHue, reoMeTpUuIecKuil U pu3ndeckuii
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepalry HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammel Oitiepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KIIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB JAEIMMOCTH LETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u Haumensinee obimiee kpatHoe (panee — HOK),
OCTaTKOB MO0 MOAYIIO, anropuT™Ma EBKna UTsl pelieHus 3a/1a4 B LETIbIX YUCIaX.

KommnekcHpie uucma. AnreOpawdeckass W TpUTrOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHUeCKHe onepanuu ¢ KOMIUIEKCHBIMH dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO uuncna. [IpruMeHeHHe KOMIUIGKCHBIX YHCeN JUIS peHIeHUs (PU3MYECKHX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C TIOMOIIBIO TPUTOHOMETPUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIbHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3aa4 M3 pazlMYHbIX oOJacTedl HAyKd W peajbHOW JKU3HM, WHTEPHpETanus MOJIyuYeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne Meroapl pelleHUs YpaBHEHMH M HepaBeHCTB. ['paduueckre MeTO[bl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajim3a

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIUHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3ajavyax, s ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOro (GopMysiaol uiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beruucienue onpenenéHHOro UHTerpala
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HAXO0XACHUS IUIOMAACH TIIOCKUX (uryp u 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHINATbHBIX YPaBHEHHI.



INIAHUPYEMBIE PE3VJIBTATBEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3WUIUU  OOYYAromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHMAIBLHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTEMaTUKOB M POCCHMCKOW MATEMAaTUYECKON IIKOJbI, MCMOJB30BAHUE ITUX IOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa JKHW3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TIUJIaHBI, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYpbl, TOHUMAHUE BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3aqad B 00JacTU OKPYXKAroIIel cpeibl, MIaHUPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIECTBEHHOW MPAKTUKH, TOHHMMAaHWE MAaTeMaTU4YeCKOW HayKu Kak cdepsl



YEJIOBEYECKOMN ACATEIBHOCTH, TANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul PAa3BUTHs LIMBUIM3ALIHH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATD MAaTCMATUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U U IIPOTUBOPCYUUSA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOUeHUH M0 aHaJIOTUH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh CMoco0 pemieHuss yd4eOHOW 3amaunm  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCHpYIOIIHE MPOTUBOpEUnE, MNpobiaeMy, ycTaHABIMBaTh HCKOMOE U JAHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObeKTa, SBIEHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MPOIlEcca, a TAKXKE BBIABUTATh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB pa3lUYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHHUBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA II0 XOAYy PCHICHHA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘IGHHBIfI
pe3yibTar;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC HA IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHMSIMH JPYTUX YYaCTHHUKOB AMANora, OOHapyXUBaTh pa3indHle U CXOACTBO
TIO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

NpCACTABIATE PE3YJIbTAaThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIBHO BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpE3eHTAlluu U
0COOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEC YUeOHbIE A€l CTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIEHHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
MMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTE/JIEKT:

BIIQJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUuu KaKk OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U  MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIecca U pe3yibTaTa pelieHrs MaTeMaTHueCcKOH 3a1auu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OHIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJdbTaTa LEIHM U YCJIOBHUSM, OOBICHATH HPUYUHBI
JOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JIESATEIbHOCTH, HAXOIUTh OLIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJBHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOW JEATEeIbHOCTH, IIAHUPOBATH
OpPraHMU3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMNMOBBIX (GopMax paboThl (00CyxIeHUS, OOMEH MHEHH, «MO3TOBBIC
IITYPMBI» W HHBIE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
IPYTMMU 4YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKIJaJa B OOMIMI TPOIYKT IO
KpUTEpUIM, cHOpPMYIHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.



HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 10 Kiaacce oOydaromuicsi MOJIYYHT CIIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «AureOpa v Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAILHOE YHCIIO, OECKOHEYHAs TIEPUOIMIECKas
IpoOb, TPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JICHCTBHTEIBHBIX
qucesl, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3InYHBIX OTpaciieit
3HaHUH U PEATTLHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, NPABUJIA OKPYIJICHHS, MPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEHb C IIEJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a4ad U
MIPE/ICTaBICHUS] TaHHBIX;

CBOOOHO ONEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HAaTypalbHOU CTENEHU;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: CTENEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: JOrapudM dYHcla, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATH MOHATHUSMHU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOIO
apryMeHTa;

OTIEpUPOBATH NOHATHAMHU: aPKCUHYC, ADKKOCHHYC M ApPKTaHI'€HC YUCJIOBOTO APryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepUpoBaTb  MOHATHAMM:  TOXKIECTBO,  YPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U yPABHEHUA-CIIEACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHble METOJbl PELICHHs] PalUMOHAJIBHBIX M JPOOHO-pALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUs] HEPABECHCTB;

cBOOOJIHO ONEpUPOBATh MOHATHAMU: MHOTOUIEH OT OJHOW NEPEeMEHHON, MHOTOWIEH ¢
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJCHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJITHO OIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro TeOMETPUUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
ONpenenuTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN U PELICHUS
CUCTEMbI JIMHEMHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBHBIE CUTYallUM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOLIBIO MaTpull U
ONpENCIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YJIbTAaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl  YHUCIOBBIX  BBIPDAKEHHH, COJAEpXKAIIMX CTENEHH C
palOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapudMoB Ais  IpeoOpa3oBaHUS  JOTapUPMHUUYECKHX
BBIPAKEHUH;

CBOOOJTHO  OMNEepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



NPUMEHSATH  OCHOBHBIE  TPUTOHOMETpHYeckHe  (opMynsl s mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

cBOOOJTHO OIEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE YypPaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIE (POPMYIIBI IS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pPEAJbHBIE CHUTYallMHM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3a/1a4yd, KCCIENOBAaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHMEM allliapara ajareOpsl.

DyHKIUHN U TPaQUKH:

CcBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOpatHbple (QYHKIMH, KOMIO3UIMSA (yHKIWH, rpaduK (QYHKIUH, BBIMOJHATH SJIEMEHTapHBIE
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPENCNCHHS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATUAMU: UYETHBIE W HEYETHBIC (DYHKIMH, TEPUOTUIECKUE
GyHKIMH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIINU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENBIM
nmokaszatenieM, rpaduk crerneHHOW (DYHKIMU ¢ HATYpaJdbHBIM W IENBIM TOKa3aresneM, rpaduk
KOPHS N-O¥ CTETeH! KaK (QYHKIIUH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeeM;

OTIEPHPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE 3JIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE UX TPAPHUKOB;

cBOOOJIHO ONEpUPOBATh MOHATHAMM: MOKa3aTelbHas M Jorapupmuueckas QyHKIUH, UX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'paMKH JUI PELICHUs ypPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUECKUX (PYHKLUN YUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCUMOCTEH Npu
pellIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoOro aHaan3a:

CcBOOOJIHO OIEpPUPOBATh MOHATHAMU: apupMeTHUYecKas U IeoMeTpUyecKas Iporpeccus,
0eCKOHEUHO YOBbIBaIOLIasi FEOMETPHUUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUIs PELICHUs PeabHbIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CcBOOOJTHO  ONEpUpOBaTh  MOHATUSAMM:  IOCJIEAOBATEIBHOCTh, CHOCOOBI  3a/laHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEMaTUYECKOTI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUSMU: HENpepbIBHbIE (DYHKIMH, TOUYKU pa3pbiBa Ipaduxa
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HEMpepbIBHAsE Ha OTpE3Ke, MPUMEHSTh
CBOICTBA HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

CBOOOJTHO OmepUpoBaTh MOHATUAMHU: TNiepBas W BTOpas MPOU3BOJAHBIE (DyHKIHMH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKUUH, 3HATh TPOU3BOJIHBIE YIIEMEHTAPHBIX (PYHKIIUH;

UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM ISl peleHHs 3a1au.

MHoKecTBAa M JIOTHKA:



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Ul ONMCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBaTh MOHATHAMHU: OIpEJeIieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YeCKOro OObBEKTa, JI0Ka3aTelNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOy4aromMiCS TOJYYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OTACNBHBIM TeMaM paloueil mporpaMMbl y4eOHOTO Kypca «Anrebpa M Hadana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBaTH TMOHATHSAMHU: HATypaJIbHOE M 1LIEJ0€ YHUCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HAaTypaJbHBIX YUCEN IS PEMICHUS 3a/1a4, IPUMEHITh AIrOpuT™M EBKINa;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alIUChIBaTh HATypajbHbIE YHCIa
B PAa3JINYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO UM MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIIa B aireOpanyeckoi U TPUTOHOMETpHYecKoi (opme,
BBITIOJIHATH apu(PMeTHyYecKue onepamnuy ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  OMNEpUpOBaTh  MOHATUSIMHM:  HpPpAllMOHAIbHBIE,  [OKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOIUTh UX PELIECHUS C TOMOIIBI0 PAaBHOCUIIBHBIX NTEPEXO/I0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OIEpUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMBI M COBOKYITHOCTEN
palMOHANBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApUPMHUUYECKMX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHblE, HWpPpalMOHAJIbHBIE, IIOKa3aTelIbHblEe, JOrapugMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTpBbI;

IIPUMEHATh I'papruecKrue METOAbI AJIs PELICHHs YpaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/ad
C IapaMeTpaMHy;

MOJICIUPOBATh pEaJbHbIE CHUTYallMM Ha s3bIKe aireOpbl, COCTaBJIATh BbIPAXKEHUS,
YPaBHEHUS, HEPAaBEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/ayM, HCCIENOBaTh IIOCTPOCHHbIE
MO/IEJIH C MCIIOJIb30BaHUEM alIapara ajareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUH U TPapuUKU:

CTPOUTH Tpa@UKH KOMIO3MLMHU (DYHKIHMH C TMOMOLIbIO 3JEMEHTapHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JBYX (PYHKIIHIA;

CTPOMTh TeOMeTpuYeckue o00pa3bl YpaBHEHUII W HEPaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIIHI;

NPUMEHATh PYHKIMH JUI MOJICIMPOBAHUS U UCCIIEIOBaHUS PEaTbHbIX IPOILIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3a:

UCIOJb30BaTh MPOU3BOJAHYIO [UId HCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (PYHKIIMU HEMPEPhIBHON Ha OTPE3KE;



HCIIOJIb30BAaTh MPOU3BOIHYIO JJISi HAXOXKJICHUS HAWIYYIIErO PEUICHUS B MPHUKIATHBIX, B
TOM YHCJIEC COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTIEPUPOBATH MOHATHIMU: TIEpBOOOpa3Has, OoNpeaeaEHHBI HHTETPAI, HAXOAUTh
MEepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHCIATH WHTETpan mo ¢opmyine HproToHa-
Jeitbuumna;

HAaXOJHTh IUIOMAIH IJIOCKUX (UTYP U 00BEMBI TEN C TTIOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
mudhepeHInaTbHBIX YpaBHECHUMH;

penaTth MPUKIAJIHBIC 3a/1a9¥, B TOM YHCIE COIHMATLHO-3KOHOMUYECKOTO M (DPU3HUYECKOTO
XapakTepa, CpeICTBAMHA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
M .P .
1 HOTOHICHEL FaltHOHATIbHbIC }ipaBHeHm 24 1 https://resh.edu.ru/subject/51/10/
1 HepaBeHCTBa. CHCTEeMBbl IMHEHMHBIX
YpaBHEHUU
Oynkuuu u rpadpuku. CreneHHas .
2 12 1 https://resh.edu.ru/subject/51/10/
(GYHKIMS C LIETBIM [TOKa3aTeleM
A i -0l . ;
3 PHMCTHHCCKILH KOpeHb N-Olf CTENCHH 15 1 https://resh.edu.ru/subject/51/10/
HppanunonanbHble ypaBHEHUS
I1 . .
4 OKasaTeILHas PyHKLIA 10 1 https://resh.edu.ru/subject/51/10/
[TokazaTenbHbIE ypaBHEHUS
J . .
5 OrapHpMHHCCKas yHKLIA 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHEHUS
T .
6 PHUTOHOMCTPHHCCKHE BRIpAKCHIA U 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOTPECCHH 10 1 https://resh.edu.ru/subject/51/10/
HenpepsiBubie Gpynkuuu. [IpousBoanas 20 1 https://resh.edu.ru/subject/51/10/
9 [ToBTOpEHUE, 0000IICHNE, 5 5
cucTeMaTtu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[NPOI'PAMME




11 KJIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
nu i .
1 CCHGHOBaHKIe Qyniuii ¢ moMouLIo 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOIHOM
2 [TepBOOOpa3Has u UHTETpa 12 1 https://resh.edu.ru/subject/51/11/
I'paduky TPUTOHOMETPHUYECKUX
3 ¢bynkimid. TpuroHoMeTpryecKre 14 1 https://resh.edu.ru/subject/51/11/
HEpaBEeHCTBa
4 .
4 PPALHOTATILHBIC, HIOKASATENLHBIC 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMuvecKue HepaBeHCTBA
5 KomrutekcHble unciia 10 https://resh.edu.ru/subject/51/11/
6 HatypanbHbie 1 11eN1bIe Yncia 10 https://resh.edu.ru/subject/51/11/
Cucrembl parMoHaIbHbBIX,
7 HppalrOHAIbHBIX [TOKA3aTEIbHBIX U 12 1 https://resh.edu.ru/subject/51/11/
Jorapu(pMUUECKUX ypaBHEHHMA
8 3agauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/subject/51/11/
II 606 .
9 OBTOPEHHE, 0DO meHIiIe’ 16 2 https://resh.edu.ru/subject/51/11/
cUCTeMaTu3aIus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME







