MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MuHHCTEpPCTBO 00Pa30BAHUA M HAYKH AJITAHCKOI0 Kpas

KomureT no odpasoBannio Tom4uXMHCKOro paioHa

PACCMOTPEHO
[e1aroruuecKum
COBETOM

ITporoxon Ne2 ot «30»
asrycra 2023 r.

MKOY ®ynrukosckasa COLI

COI''TACOBAHO

3aMecTUTEND AUPEKTOpa

no YBP

M/HB 3omnotapeBa

[Tporokon Ne2 ot «30»

YTBEPXJIEHO
Ucroiasronin
00s13aHHOCTH JUPEKTOpa

0.A Pym
ITprkas-Ne66/1 o1 «30»

aprycrta 2023 . aBrycta ~2023T.
PABOYAS ITPOTPAMMA
(ID 648575)

y4eOHOro npeamMera «AJireopa U Ha4aJIa MATEMaTHYECKOr0 AHAJIN3A.

Yray0eHHbIH YPOBEHb)

s ooygaromuxcs 10 kmacca

CocraButens: YeppskoBa Buktopus CepreeBHa

YUUTCIIb MAaTCMAaTUKH

c. Dyntukn 2023



HHOACHUTEJIbBHAA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JIPYrod CTOPOHBI, (POPMHPYET JOTHYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPWH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecs: OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOH HAyKH, KOTopas
(hopMyIHpyeT CBOM JIOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBAaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, TIOHUMAaHUS OCHOBHBIX
TEHJCHIIMA DPA3BUTHS JKOHOMHUKH W OOMIECTBEHHOW JXW3HH, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO jke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSAMHU aJTeOpbl M1 MaTeMaTHISCKOTO aHaIn3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C TIOMOIIBI0O HHIYKIIMA W PacCYXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKpETH3allnio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHPYET KpPEaTHBHOE H KPUTHUYCCKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOyyJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHHH, 3HAKOMATCSI ¢ MIPUMEPaMU MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYMTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4eOHBIM MaTepual, CrocoOCTBYIONIHMA (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 coenuduky ydeOHOH  JeATENLHOCTH, TpeOyromen
MPOJOJDKUTEIPHON — KOHIGHTPAIlMM  BHHMAaHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJIy4YCHHBIH pe3yJbTar.

B ocHoBe mMeromuku oOyueHHs anreOpe W HadalaM MaTeMaTHYeCKOrO aHaiHu3a JIC)KHUT
JESTETbHOCTHBIN MIPUHIUT 00y4YEHHUSI.

B crpykrype yueOHOTrO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukn», «YpaBHEHHUS U HEPaBEHCTBay, «Havana MaTeMarnyeckoro aHann3a», « MHOKECTBa U
JoruKa». Bce OCHOBHBIE CONEpKATEIbHO-METOANYCCKUE JHHUU HM3Yy4aroTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS JAPYyr
JIpyra M TOCTETNEHHO HACHINIAsACh HOBBIMH TeMaMU W pazaenamu. JlaHHbIN ydeOHBIH Kypc
SBIISIETCS WHTETPATUBHBIM, TIOCKOJIbKY OOBEAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydarommuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMATUYECKUM allaparoM, y HHX IOCJIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb pealbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIIeHUS
CaMOCTOSITENIBHO C(HOPMYIUPOBAHHOW MaTeMaTHYeCKOW 3aJayd, a 3aTeM HWHTEepIPETHPOBATH
CBOM OTBET.



CopepxarenpHo-MeTOAMYECKass  JHMHMS — «Yucma W BBIUMCIIGHHS» — 3aBepllaeT
(opMUpOBaHNE HABBIKOB HCIIOJIB30BaHMS JICHCTBUTENIBHBIX YHCEI, KOTOpoe OBLIO HAa4YaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanusi. Ha ypoBHe cpennero omero obpa3zoBanus ocoboe
BHUMAaHHE yAeisieTcss (pOpMHUPOBAHUIO HABHIKOB PAI[MOHAIBHBIX BBIYMCICHHUH, BKIIOYAIOIINUX B
ce0si MCIOJIb30BAaHUE PA3NMYHBIX (JOPM 3alMCH YHCIIa, YMEHHE JIENaTh MPHUKUIKY, BBITOIHATH
npUOIMKEHHBIE BBIYUCIICHNUS, OLICHUBATh YMCIIOBBIE BBIPAXEHHS, pabOTaTh C MATEMATHUYECKUMHU
KOHCTaHTaMH. 3HaKoMble OOy4aloIIMMCsl MHOKECTBA HATypajbHBIX, LIEJBIX, PAlMOHAIBHBIX U
JEUCTBUTENBHBIX YUCEI JIONOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B kaxaom u3 3Tux
MHOJKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CIIEIIM(HUECKIE 3aJa9d U OTICpAINU: JICIICHHUE
HaleJo, OIEpUpOBAaHME OCTaTKaMM Ha MHOXKECTBE II€JIbIX 4Hced, O0coOble CBOICTBa
palMOHAJIbHBIX U UPPALMOHAIBHBIX YHCEN, apu(METUUYECKUE OIepaluy, a TaKKe U3BJICUYECHUE
KOpHS  HaTypaJbHOM  CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uyucenl.  braromaps
MOCJIEIOBATEIbHOMY ~ PAaCIIMPEHUIO Kpyra HCIOJb3yEMbIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MPUMEHEHUS JJIsl PEILIEHUs pa3InyHbIX 3a7au (GopMHUpyeTcs MpeICcTaBICHUE
0 €IMHCTBE MaTeMAaTHUKH KaK HaAyKd U €€ poJii B MOCTPOCHUH MOJEJNeN peaabHOro MUpa, LIMPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3AIHA.

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
ypOBHE cpenHero oOmiero oOpa3oBaHHs, TIIOCKOJIbKY B KakIoMm paszene I[Iporpammsl
MIPEeyCMOTPEHO pellleHrne COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaromuecs OBIaJEBAaOT
pa3IMYHBIMU  METOJIaMU  PELIEHUs palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKA3aTelIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIIEHUH MPUKIIATHBIX 337a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHUH, 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
dbopmamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToAnueckas TuHUS «DyHKIUU U TpaduKi» TECHO MeperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOMCTB U IpaUKOB, 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 OO0JIblIIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaXarb (opMylIaMu
3aBHCUMOCTH MEXIY pa3IMYHBIMU BEJIMYMHAMH, UCCIIE0BATh MOJIy4YeHHbIE (DYHKIIUU, CTPOUTH
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HAalleleH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IMO3BOJISIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMHM B pa3iu4yHON (opme:
aHaJIMTUYEeCKOH, Trpaduueckoil U cnoBecHoH. Ero wusydyeHune cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUIEHHUsS, CIIOCOOHOCTM K  O0OOLIEHMIO M  KOHKpEeTH3alluu,
HCII0JIb30BAHNIO aHAJIOTUA.



ConepxarenpHas uHus «Havama mareMaTnyeckoro aHaiau3ay IO3BOJIAET CYILIECTBEHHO
pacUIupUTh KPYr KaKk MaTEMaTUYECKUX, TaK M MPUKIAJHBIX 3aJ]a4, JOCTYIMHBIX 00y4Jarolumcs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpPEHHs mpoueccoB. JlaHHas cojeprkaTesibHas JIMHUSA OTKPBIBAET HOBbBIE
BO3MOXHOCTH IIOCTPOEHHS MAaTeMaTH4YECKMX MOJENeH peajbHbIX CHUTyaluil, IO03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOIO aHajliu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (OPMHUPOBAHUIO YMEHUIH
pacrno3HaBaTh IPOSBICHMS 3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 uX aBTOpax.

CopepxarenpHo-MeToAMYECKass JHHUS «MHOXKECTBa M JIOTMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4YeCKOW JIOTUKH. TeopeTHKo-MHO>KECTBEHHBIE
MIPE/ICTaBICHHS] MPOHU3BIBAIOT BECh KypC ULIKOJILHOM MaTeMaTHKH M IpejulararoT Haunbosiee
YHUBEPCAIBHBIN S3bIK, OOBEAMHSIONMNA BCE pa3ieibl MAaTeMATHKA W €€ TPUIIOKEHHUH, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHe AUCHUIUIMHBI U UX IPUIIOKEHUs B euHoe nenoe. [loatomy
BAKHO JIaTh BO3MOXXHOCTh OOyYarouieMycsi IMOHHMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTUKH M HCIIOJIh30BaTh €r0 JJIsi BBIPAKEHHS] CBOMX MbICHeH. [pyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAaMH 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 ~ MaT€MaTH4YeCKOro  MOJEIUPOBaHUS, KOTOpble  NpU3BaHbl  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/ieloB MPOTrPaMMBI,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETH3UpPOBaTh Mpoliemy. JlearenpbHOCTh MO (HOPMHPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3ydenue yuebGHOrO Kypca «Anredpa U Hauajga MaTeMaTUYECKOTO aHAIN3a» OTBOIUTCS
136 gaca: B 10 kmacce — 136 yacoB (4 4aca B HEJIETIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. Ilpumenenue qpodei u NpoLEHTOB /sl PEIIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
Oolnepaluyd ¢ JCHCTBUTEIbHBIMU 4YHCIaMH. MOJysib NEHCTBUTEIBLHOIO YHUCIA U €ro CBOWMCTBA.
[IpuOnkEHHbIE BBIYMCICHUS, TpaBUia OKpPYTJEHHUsS, NPUKHIKA M OLIEHKAa pe3ysibrara
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aMycy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATypaIbHOU CTENEHH U €ro CBOICTBA.

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

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

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC M
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-pAllMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOrO4YiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBRIPAKEHHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

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

[IpeoOpa3oBanue BbIpaKEHUH, COIEPIKALIUX JOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METONbl pEIICHUS JIOTapuPMHUUECKUX
YPaBHEHUM.

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

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, €ro I€OMETPUYECKUIl CMBICII U CBOWCTBA, BBIUYMCICHUE €ro
3HAUYEHMs], IPUMEHEHUE ONPENEIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MIPUKJIAIHBIX 3a7a4 ¢ TOMOLIBI0 CUCTEMBI JMHEWHBIX ypaBHeHUN. lccienoBanne nmocTpoeHHON
MOJEIH C TIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

IlocTpoeHre MaTeMaTH4YECKMX MOJENEH PEAlbHOM CHUTyallud C TMOMOIIBIO YPaBHEHHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3aJad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHkys, crnocodbl 3amaHus QyHkuM. B3anMHO oOpathHbie (QyHKIMH. Kommosuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus IpauKOB (GyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbinee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

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

Crenennast QyHKIMSA C HAaTypaJbHBIM M IIEJBIM TOKazareneMm. EE cBoiicTBa u rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEJIEICHUE TPUTOHOMETPUUYECKUX (DYHKIUN
YHCIIOBOTO apryMeHTa.

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

Hauyana maTemaTu4eckoro anajimnsa

IlocienoBaTenbHOCTH, CIIOCOORI 3aJaHUs MOCIEA0BATEIbHOCTEN. MeTO L MaTeEMaTHIECKOH
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO YOBIBAIOIIEH IeOMETpHUUECKON MPOTPECCUU.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢dbyakuumii. CoiicTBa (QYHKIMI HENMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB MJIsl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHE KacaTelbHOU K rpaduky QyHKIUU.

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

MHokecTBa M JIOTHKA

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

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHMYECKOTOo  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpasaaHCcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYaromerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U JPYro€), YMEHHE B3aUMOJICHCTBOBATH C COIMAJbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHUKH, IEHHOCTHOE OTHOUIEHUE K JIOCTHKEHHSIM POCCHUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOMN IIKOJbI, UCMOJb30BAHUE ITHUX TOCTH)KEHUH B
JIPYrUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME  JYXOBHBIX IIEHHOCTEM  pOCCHUHCKOTO  Hapoja, CPOPMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKH M JCSATENBHOCThIO yYE€HOTO, OCO3HAHWE JMYHOTO BKJIAJga B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HaHUS B MHTEpecax 30POBOrO
u Oe3omacHOro oOpasa JKM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JI00US, UHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
CoBeplIaTh OCO3HaHHBIA BBIOOp Oyaymieil mnpodeccun U peanu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTUYECKOW KyIbTYphl, TOHUMaHHE BIHUSHUS COLMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3aqad B 00JacTU OKpYKarolleil cpe/pl, MIIaHuPOBaHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH NMPAaKTHUKH, MOHUMAHHE MAaTEMaTHYeCKON HayKu Kak cepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILECTBIIATh IMPOEKTHYIO U MCCIIEI0BATEIBCKYIO JEATEIbHOCTh UHIUBUYaIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aecTBUS:

BBISBJSITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHWA MEXAYy TIOHATUAMHU, (OPMYIUPOBATH OINPEHCICHHUS  IOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIM3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHUIIATENIbHBIE, CIMHIUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JMAHHBIX, HAOMIOJACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTCPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemnieHus Yy4eOHOW 3agaud (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEJICHHBIX
KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKUI HHCTPYMEHT NMO3HaHUs, (JOPMYIUPOBATH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBATh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOr0 OObEKTa, SBIICHUS, MPOIIECCAa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISAT JIeUIIUTHI UHPOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HH(OpPMAIMIO W3 HCTOYHUKOB  PA3JIUYHBIX THUIIOB, aAHAJIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HHTEPHPETUPOBATH HMHGOPMALMIO pPA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO  CAMOCTOSITENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHUA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOJACHCHHA II0 XOAYy PCHICHHUA 3aJa4d, KOMMCHTHPOBATH HOJIy‘-IGHHBIﬁ
pe3yibTar;

B X0Ji¢ 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHMSIMH IPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pa3jHuue U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyIHpoBaTh pPa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3a/Jad TNpPE3eHTalud U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BbIOMpaTh CIOCOO peleHHs ¢ y4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTUPOBATh
BAapUaHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(UIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJAbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoLiecca U pe3yibTaTa pelIeHnss MaTeMaTHUeCKOH 3ajauu;

IPEABUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4Md, BHOCHUTh
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HalIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUUYMHBI
JOCTMDKEHUSI WU HEIOCTHXKEHHs] pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M MHIUBHIyalbHON pabOThl MpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloOThl, pacmpeneniarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IPyNMHoBBIX (popmax paboThl (0OCyxIeHHsS, 0OMEH MHEHUH, «MO3TrOBbBIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOydenuss B 10 kiacceoOydarouiuiics MOMYYUT CIEAYIONIME TPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCIIO0, OECKOHEYHAS TIEPUOIMUECKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JIEHCTBHTEIBHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a4 U3 Pa3IMYHBIX OTpaciieit
3HaHUU U PEATILHOM JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUUCIICHUS, MPaBUJIA OKPYIJICHUS, NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTENEeHb C IIeJIbIM IIOKa3aTelieM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHUYECKUX 3a1ad U
MIpE/ICTaBICHUS] TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATHSAMU: JOorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJHO ONEpUPOBATh MOHSATHUSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIIOBOIO
apryMeHTa;

OTIEpUPOBATH MOHIATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONEepupoBaThb  MOHATHSAMM:  TOXIECTBO,  yPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPABHEHUS U yPABHEHU-CIIEACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

IPUMEHATh PaA3IMYHbIE METOJbl PELICHHs] PalMOHATIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

cBOOOJIHO ONEpUPOBATh MOHATHAMU: MHOTOYIEH OT OJHOW NE€PEeMEHHON, MHOTOUIEH C
LEeJBIMH  KOA(QQUIMEHTaMH, KOPHHM MHOTOYJIEHA, INPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IEOMETPUYECKHMH CMBICH, MCIOJIb30BaTh CBOMCTBA
ONpeneauTeNs 2 X 2 Ui BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CUCTEMbI JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallUM C IIOMOILBIO CHCTEMBI
JUHENHBIX YPAaBHEHMM, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIHM C TOMOIUBIO MaTpul U
ONpENEIUTENEH, UHTEPIPETUPOBATh MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMHU AJIs TpeoOpa30BaHMsl BEIPAKEHUI;

BBIMIOJIHATE ~ NPeoOpa3oBaHMsl YHUCIOBBIX  BBIPDAKEHHMM, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMcTBa  jorapudmMoB Ais  mHpeoOpa3oBaHUS  JOTapUPMHUUYECKHX
BBIPAKEHUMH;

CBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHATH  OCHOBHBIE  TpPUIOHOMETpHuYeckHe  (opMmynasl  [ias  mpeoOpa3soBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



cBOOOJTHO OINEpPHPOBATH MOHATHEM: TPHUTOHOMETPHUYECKOE ypaBHEHUE, IPHUMEHSTh
HE00X0AMMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUI,

MOJICTIUPOBATh pPEAJbHBIC CHUTYallMM Ha S3bIKE anreOpbl, COCTABISATH BBIPAKCHHS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCIIOJIb30BAHMEM aIlliapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOpatHbple (QYHKIMH, KOMIO3UIUSA (yHKIWH, rpaduK (QYHKIUH, BBIIOJHATH SJIEMEHTapHBIE
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEpPUPOBATh MOHATUSMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHAMHU: UYETHBIE W HEUETHBIC (DYHKIMH, TEPUOTUIECKUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HAaUMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENbIM
noxaszatenieM, rpaduk crerneHHOW (DYHKIMU ¢ HATYpaJdbHBIM W IENBIM TOKa3aresneM, rpaduk
KOPHS N-0¥ CTEeTeH! KakK (QYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TI0Ka3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKINH,
BBITIOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE MX TPa(UKOB;

cBOOOJTHO OTEPHPOBATh MOHATHSAMHE: IMOKa3aTelbHass W Jorapudmudeckas QYHKIUH, UX
CBO¥CTBA ¥ IpaMKH, HCIIOJH30BATh UX TPapHKH TS PEIICHHs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpPENEIICHUE
TPUTOHOMETPUUECKUX (PYHKLUN YUCIOBOTO apryMEeHTa;

UCIOJb30BaTh Ipaduku (QyHKIUH A7 UCCIENO0BaHMS IPOLIECCOB M 3aBUCHUMOCTEH Npu
peLIeHNH 3ajad U3 JPYruX y4eOHBIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMyJaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMU;

Hayana MaTeMaTH4ecKoro aHaan3a:

CcBOOOJIHO OIEpPUPOBATH MOHATUAMU: apupMeTHUYecKas U IeoMeTpUuyecKas Iporpeccus,
0eCKOHEUHO YOBbIBaIOIIasi FEOMETPUUECKasi IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUH JUIs PELICHUs PeaIbHbIX 3a/1a4 IPUKJIAHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MOHATUSAMM:  IOCIEAOBATEIBHOCTb,  CHOCOOBI  3a/aHUs
II0CJIeI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIpPaHUUYEHHBIE ITOCIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOoXK/IEHUS] MATEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATH MOHATUSAMU: HENpepbIBHbIE (DYHKLIMH, TOUYKU pa3pbiBa Ipaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHMS, HENpepbIiBHAsE Ha OTPE3Ke, MPUMEHATh
CBOICTBA HENPEPBIBHBIX (PYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJTHO OmepUpoBaTh MOHATUAMHU: IiepBas W BTOpas NpPOU3BOJAHBIE (yHKIHUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENIEHHs, YacTHOTO M KOMIIO3UIMM JBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl pellieH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpaIlMU HaJl MHOKECTBAMH;



HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Ul ONMCAHUS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOZHO ONIEpPHPOBATh IMOHATUSMU: OIIpENeNICHHE, TeOopeMa, ypaBHEHME-CIIC/ICTBHUE,
CBOMCTBO MAaT€MaTU4YEeCKOro OObBEKTa, JI0KA3aTelbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPABCHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThHI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

MHokecTBO I[el\/JICTBI/ITeJIBHI)IX
yucesl. MHOTOYJICHBI.
PaIII/IOHaJ'II)HBIG YPaBHCHUA U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU

24 1

Oynkuuu u rpadpuku. CreneHHas
(yYHKIMS C LIETBIM IT0Ka3aTeaeM

12 1

ApubmMernueckuii KOpeHb N-0it
CTETIeHH.
HppaunonanbHbleypaBHEHHUS

15 1

[TokazarenpHas)yHKIIHS.
[Toka3aTenpHBICypaBHEHUS

10 1

JlorapudmudeckasihyHKIIHS.
JlorapugmuueckueypaBHEHUS

18 1

TpuronomeTpruyecKuEBbIPAKECHUS
U ypaBHEHHS

22 1

[TocnenoBarensHOCTH U
Mporpeccuu

10 1

HenpepriBHBIEDYHKITHH.
[IpownsBoaHas

20 1

[ToBTOpenue, 06061IeHNE,
CHUCTEMaTH3alMI3HAHUI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauyecTtBouacoB
JMarau3 DJleKTPpOHHBbIeM(PPOBHIEOOPA30BA
n | Temaypoka Be Kourpoububie | IIpakTnyecku y P p P
YyeHHu st TeJIbHbIEPECYPChI
/ ero | paboThI epaboThI
n
[[MHOkeCTBO, OTiepaIii Ha/l
1 y 1 01.09.202
MHO>KE€CTBAMH U UX CBOMCTBA 3
2 Juarpammbidiinepa-Benna 1 01.09.202
3
[IpumeneHne TeopeTHKo-
3 MHO>»ECTBEHHOTO arapara Jjis 1 05.09.202
perieHus 3aaa4y 3
ParnmonanbHbIe Ynca.
OOBIKHOBEHHBIC U JICCSITHYHBIC
4 g 1 06.09.202
poOH, IPOLIEHTHI, 0ECKOHEUHBIE 3
nepuoandecKue Apoou
ParnmonanbHbIe YKca.
OOBIKHOBEHHBIC U JICCSITUYHBIC
5 ! 1 08.09.202
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE 3
nepuoandecKue Apoou
[Ipumenenue npobeii v IPOIEHTOB
6 P P pott 1 08.09.202
JUIS pEIIeHUs TPUKIATHBIX 3a7a4 3
7 ITpumenenue apoOei 1 MPOLIEHTOB 1




U PCIICHUS ITPUKITIAIHBIX 3a1a4

12.09.202
3

JlelicTBUTEIbHBIE YHCIIA.

8 Paumonansueie u 13.09.202
UppanroHAIbHBIC YHCIIa 3

9 ApUI/I(i)MeTI/IIIGCKI/Ie orneparuu ¢ 15.09.202
JNCHUCTBUTEILHBIME YUCITAMA 3

10 Monynb JeCTBUTENBLHOTO YUCHA U 15.09.202
ero cBoiicTBa 3
[TpuOmmkEHHBIC BRIYNCIICHUS,

11 | npaBuna OKpyIJIeHUs, MPUKUAKA U 19.09.202
OIICHKA Pe3yJIbTaTa BIUNCICHHIMA 3
OCHOBHBIEC METO/IbI PEIICHHUSI

12 LETTBIX U APOOHO-pAIMOHATBHBIX 20.09.202
yYpaBHEHUW U HEPABEHCTB 3
OCHOBHBIEC METO/IbI PEIIICHHSI

13 LETIBIX U APOOHO-paIMOHATBHBIX 22.09.202
YpaBHEHHIA U HEPABCHCTB 3
OCHOBHBIC METO/IbI PEIICHHSI

14 LEJIBIX U APOOHO-paIMOHATBHBIX 22.09.202
ypaBHCHUI U HEPABCHCTB 3
MHOTO4IEHBI OT OJJTHOM

15 nepeMeHHOU. [leneHue 96.09.202
MHOTOYJIEHA HA MHOTOYJIEH C 3
ocraTtkoM. Teopemabesy

16 MHoTOo4JIEHBI C IEeTBIMU
koadunmentamu. Teopema Bueta 27.09.202




PemennecucreMamHeiHbIXypaBHE

17 . 29.09.202

HUI
3

18 PelileHHeCHCTeMnHHeﬁmeypaBHe 99.09 202

HUI
3

Martpuiia CUCTeMBI JTMHEHHBIX
ypaBHeHUH. Onpeaenurens

19 =~ MATPHUSI 22, ero 03.10.202
TCOMETPHYCCKUAN CMBICT U 3
CBOWCTBA; BBIYUCIICHUE €TO
3HAYCHUS
Onpenenurens MaTpUIBI 2X2, €ro

20 reonfeTqueCKHﬁ CMBICTT U 04.10.202
CBOWCTBA; BBIYHCIICHHE €TO 3
3HAYCHUS
[TpumeHneHue onpeaenuTens is

21 pEIIeHUsT CHCTEMBI JIMHEHHBIX 06.10.202
ypaBHEHUU 3
Penrenne nmpukiiaaHpIX 3a1a4 ¢

22 IIOMOILBI CUCTEMBI JIMHEMHBIX 06.10.202
ypaBHEHUI 3
Pernienue npukiiagHpIX 3a1a4 ¢

23 MOMOIIBI CUCTEMEI IMHEWHBIX 10.10.202
ypaBHEHUI 3

24 OyHKIHMS, CIIOCOOBI 3aJaHUS
¢bynkuuu. Bzaumuo oOpatHbie 11.10.202




¢ynkuuu. Kommnosummsadyaxumii

OyHKIMSA, CIIOCOOBI 3aJaHus

25 ¢dbyHakn. B3aumHo oOpaTHbIC 13.10.202
¢bynkuuu. Kommosummsadyaxmii 3
I'padux GyHKIMH. DIEMEHTapHbIE

26 | mnpeobOpazoBaHus rpaduKOB 13.10.202
byHKIHi 3
OO6uactb onpeeseHus u

o7 | MHOXKECTBO 3HAYCHUH QYHKITUH. 1710202
Hynu ¢oynxnun. Ipomexyrku 3
3HAaK MOCTOSIHCTBA
UETtHbie 1 HEUETHBIE (DYHKITHH.

28 [lepuoauueckue GpyHKINN. 18.10.202
[TpoMexyTKMMOHOTOHHOCTU(YHKI] 3
uu
MakcuMyMbl U MUHUMYMBI

29 ¢dbyakuuu. Hanbombiiee u 90.10.202
HauMeHblIIee 3HaueHUue GYHKINUN 3
Ha IPOMEXKYTKE

30 JInneiinas, KBjmpaTI/IqHa;I u 90.10.202
IpoOHO-NMHHENWHas QYHKIHH 3
DneMeHTapHOe UCCIIeIOBAaHUE U

31 MOCTPOCHUE IPaUKOB ITUX 24.10.202
byHKIHA 3
KonTponsnas pabora:

32 "PanronanbHble ypaBHEHHS U 25.10.202
HEPABEHCTBA. 3




CucreMbpUIMHENHBIXYpaBHEHUH"

Crerens ¢ OCJIBIM ITIOKa3aTCJICEM.

33 bunom Herotona :237'10'202

34 CTeleHb C ICNIBIM IIOKA3aTelIeM. 97 10.202
bunom HeroTona 3
CrenenHast GpyHKIHUS C

35 HaTypaJIbHBIM I/I"IleJ'IIiIM 07.11.202
moka3zareneM. E€cBolicTBa 3
rpadguk
Apudmernueckuit KOpeHb

36 | HaATypaTbHOU CTENEHHU U €ro 08.11.202
CBOMCTBA 3
ApubMeTnuecKknii KOpeHb

37 HaTypaJbHOW CTENCHU U €ro 10.11.202
CBOMCTBA 3
ApudMeTHnIecKnii KOpeHb

38 HaTypaJbHOW CTEICHU U €ro 10.11.202
CBOMCTBA 3
[IpeoOpazoBaHuUs YHCIOBBIX

39 BBIpOKEHUH, COJIEPIKAIINUX CTCTICHU 14.11.202
1 KOpHU 3
[IpeoOpazoBaHuUs YHCIOBBIX

40 BBIpAXXEHUH, COJIEPKAILUX CTEIEHU 15.11.202
U KOpPHHU 3
[IpeoOpa3oBaHMs YUCIOBBIX

41 .
BBIpAXXEHUH, COJIEPKAILUX CTEIEHU 17.11.202




Y KOpHHU

HppauunonaibHble ypaBHEHUS.

42 OCHOBHBIE METO/IbI PEIICHUS 17.11.202
HPPaIMOHATILHBIX YPABHCHHMA 3
HppaumonaibHble ypaBHEHUS.

43 OCHOBHBIE METO/IbI PEIICHUS 21.11.202
UPPAIMOHAIILHBIX YPABHCHHM 3
HppanmonanbHble ypaBHEHMUS.

44 OCHOBHBIE METO/IbI PEIICHUS 22.11.202
HPPAIMOHAIILHBIX YPAaBHCHHM 3
PaBHOCHIIBHBIE TTEPEXOIBI B

45 peIIeHNH UPPAMOHATEHBIX 24.11.202
YpaBHEHHHA 3
PaBHOCHIIbHBIE TIEpEXOIbI B

46 peIIeHNuH UPPAMOHATLHBIX 24.11.202
ypaBHEHU 3
PaBHOCHIIbHBIE TIEpEXOIbI B

47 peIIeHUN UPPALMOHATILHBIX 28.11.202
ypaBHEHUU 3

48 KOHTpOJ‘IBHa.l.}I painTa: "Crenennas 99.11.202
¢byukuus. E€ cBoiicTBa u rpadux" 3
CoiicTBa u rpaduk KOpHs N-oi

49 CTENeHU KaK (yHKIIMHU 0OpaTHOM 01.12.202
CTETIeHU C HATYPaJbHBIM 3
noka3zaTesieM

50 CoiicTBa u rpaduk KopHs N-oif
CTENEeHH KaK (PYHKIIUK 0OpaTHOM 01.12.202




CTEIIEHU C HaTypaJbHbIM
[I0Ka3aTeaeM

Crenenb ¢ palliOHaIbHBIM

51 . 05.12.202
rmoKasaresieM U e€ CBOMCTBa 3

59 Crereus ¢ paunonHanmij 06.12.202
rmoKasarejieM U e€ CBOMCTBa 3

53 Crereus ¢ paHI/IO"HaJ'IBIu{I)IM 08.12.202
MmoKasarejieM U e€ CBOMCTBa 3

54 Crenens ¢ paHI/IO"HaJ'II)Iu{I)IM 08.12.202
MmoKasarejieM U e€ CBOMCTBa 3
[TokazaTenbHa &

55 Ii TenbHas QPyHKIMS, e€ 12.12.202
CBOICTBa U rpaduk 3

56 Hcnons3oBanue Fpaq)I/IK? byHKIIUN 13.12.202
JUIS pellleHUs YpaBHEHUI 3

57 Hcnons3oBanue Fpa(i)I/IKil byHKIMH 15.12.202
JUIS peIlieHus] ypaBHEHUN 3
[TokazarenbHbIe ypaBHEHUSI.

58 OCHOBHBIE METO/IbI PEIICHUS 15.12.202
MOKa3aTeIbHbIX YpaBHEHUN 3

59 [TokazarenbHbIC ypaBHEHUSI.
OCHOBHBIE METO/IbI PEIICHUS 19.12.202




II0KA3aTeNIbHBIX YPaBHEHUI

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METOIBI PEIICHUS 20.12.202
ITOKA3aTENIbHBIX YPAaBHEHHUU 3

61 Hor%pn(i)Mchna. 99 12 202
CgoiicTBanorapudma 3

62 J'Ior'ipnq)thcna. 99 12,202
CgoiicTBanorapudma 3

g3 | Jlorapupmcra 26.12.202
CaoiicTBanorapudma 3

64 Horzipmqucha. 97 12.202
CaoiicTBanorapudma 3
Hecsatuunbie u

65 29.12.202
HaTypabHbIEIOTapU (MBI 3
Hecsatuunbie u

66 29.12.202
HaTypalbHbIEIOTapU(PMBI 3

67 IIpeoOpazoBaHuEBbIpAKEHUH, 09.01.202
CoJIepKALUXIOTapHPMBbI 4
KonTtposnpHas padota: "CpolicTBa 1

68 | rpaduk KOpHs N-0if CTENEHU. 10.01.202
WppanmonaisHble ypaBHEeHNA" 4




[IpeoOpa3oBaHUEBBIPAKEHUH,

69 12.01.202
COZIePKAIUXITIOTAPHPMBI 4

70 .HOl“flpI/I(bMI/I‘IeCKaﬂ bynkus, eé 12.01.202
CBOMCTBaA U rpaduk 4

71 J'IorflpmbMquCKas[ byHKLM, €€ 16.01.202
CBOMCTBaA U rpaduk 4
KonTpossnas pabora:

72 "IlokazarenbHast GyHKIIHS. 17.01.202
[TokazarenbHble ypaBHEHUA" 4

73 Hcnons3oBanue rpaq)HKfl byHKIMH 19.01.202
JUTSI pelIeHUsT YpaBHEHUH 4
JlorapudmMudeckue ypaBHCHHSI.

74 OCHOBHBIE METOJIBI PEIICHUS 19.01.202
Jorapu(PMUYECKUX YpaBHEHU 4
JlorapudmMudeckue ypaBHCHHSI.

75 OCHOBHBIE METOJIBI PEIICHUS 23.01.202
Jorapu(PMUYECKUX YpaBHEHUN 4
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI PEILICHUS 24.01.202
Jorapu(MUYECKUX ypaBHEHHIMA 4
PaBHOCHITBHBIE TIEpEXOIbI B

77 | peueHuH JorapuPpMUIECKIX 26.01.202
ypaBHEHUI 4

78 PaBHOCHIIBHBIE TTEPEXOBI B




penieHnn JorapuGMuUIecKux 26.01.202
YpaBHEHU U 4
KonTtponsHas padora:

79 "Jlorapudmudeckast QyHKITHS. 30.01.202
Jlorapupmuyaeckue ypaBHeHUs" 4

80 CuHyc, KOCHHYC, TAaHTE€HC U 31.01.202
KOTaHTCHC YHCIIOBOTO apryMEHTa 4

81 CuHyc, KOCUHYC, TAHT€HC U 02.02.202
KOTaHTCHC YHCIIOBOTO apTyMEHTa 4

82 ApPKCUHYC, apKKOCUHYC U 02.02.202
apKTaHTE€HC YHCJIOBOTO apryMeHTa 4

83 ApPKCUHYC, apKKOCUHYC U 06.02.202
apKTaHT€HC YHCIIOBOI0 apryMeHTa 4
Tpuronomerpuueckas

gq | OKPYKHOCTE, ONpEsieNeHHE ) 07.02.202
TPUTOHOMETPUYECKUX (PYHKIIHI 4
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas

85 OKPYKHOCTb, OIIpeIeIICHHE ) 09.02.202
TPUTOHOMETPUYECKUX (PYHKIIHIA 4
YHICIIOBOTO apryMeHTa

86 OcHOBHBIETPUTOHOMETpUYECKUEDO 09.02.202

PMYIIbI

4




OCHOBHBIETPHUTOHOMETPUYECKUE(DO

87 13.02.202
PpMYyJIBI
4
88 OCHOBHBICTPHUTOHOMETPHYECKUE(DO 14.02.202
PpMYyJIBI
4
89 OCHOBHBIETPUTOHOMETPUUECKHE(O 16.02.202
PpMYyJIBI
4
90 Hpeo6pa3OBaHerTpHr0H0MeTquec 16.02.202
KHXBBIPaXKCHUN 4
01 Hpeo6pa3OBaHerTpHr0H0MeTquec 20.02.202
KUXBBIPpAXKECHUU 4
92 Hpeo6paaoBaHerTpHFOHOMeTquec 21.02.202
KUXBBIPpAXKECHUU 4
93 Hpeo6pa30BaHerTpHr0H0MeTquec 27.02.202
KUXBBIPpAXKECHUU 4
94 PeI_HeHj/IeTpI/IFOHOMeTpI/I‘{eCKI/IXYpa 28.02.202
BHEHUU
4
95 PemeHVI/IeTpI/IFOHOMeTquecxﬂxypa 01.03.202
BHEHUU
4
96 Pemenuerpuronomerpuyeckuxypa




BHEHUI

01.03.202
4

PemrennerpuronoMerpuyeckuxypa

97 Ny 05.03.202
BHECHUI
4
PenrernerpuroHoOMeTpUIECKUXypa
98 TP P P 06.03.202
BHECHUI
4
PenrerneTpuroHoMeTpUIECKUXypa
99 TP p P 12.03.202
BHECHUI
4
KonTpossHas pabora:
10 "TpUTrOHOMETPUYECKHE
P P 13.03.202
0 BBIpOKECHUS U 4
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnenoBaTeILHOCTH, CIIOCOOBI
10 3aaHus [I0CJIEeN0BAaTEIBHOCTEN.
A A g 15.03.202
1 Meton MaTeMaTUYeCKOU 4
WHIYKIAN
ITociie10BaTeNBbHOCTH, CIIOCOOBI
10 3aaHus [M0CJIE0BAaTEIBHOCTEH.
A A g 15.03.202
2 Merton MaTeMaTU4YEeCKOU 4
WHIYKIHH
10 MOHOTOHHBIE ¥ OTPaHUYCHHBIC
3 nocienoBarenbHocTu. McTopus 19.03.202
a”HaJIM3a OECKOHEYHO MAaJIbIX 4
10 Apidp
HPMETHUECKASAIPOrPECCU
4 P porp 20.03.202




10
5 ['eomeTpuueckasmporpeccust 22.03.202
4
10 BeckoHeuyHOYyOBIBaOMIASTECOMETPH 99 03.202
6 YEeCKasIPOTrPeccust 4
1 .
0 Cymma 6€CKOHejIHO yOBIBaIOIIIEH 03.04.202
7 F€OMETPUYECKON MPOTrPECCUH 4
10 JIMHEWHBIN U SKCIIOHEHITNATbHBII
3 poct. Hucno e. Dopmyna CIOKHBIX 05.04.202
MIPOLIEHTOB 4
10 JIMHENHBIN U DKCIIOHEHIINATIbHBINA
9 poct. Hucno e. ®opmyra CIOKHBIX 05.04.202
MPOIICHTORB 4
Hcnonb3oBanue mporpeccuu ajis
11
0 pelieHus: peabHBIX 3a1a4 09.04.202
MIPUKIIATHOTO XapaKTepa 4
1 KonTponbHas pabora:
1 "[Tociie10BaTeIbHOCTA U 10.04.202
nporpeccun” 4
11 Hel‘[}f)epLIBHBIe GYHKIMH U UX 12.04.202
2 CBOMCTBa
4
11 T . A
OuKa pa3pbiBa (\:’I/IMHTOTLI 12.04.202
3 rpaduKoB QYHKIIHI

4




11 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX 16.04.202
4 Ha OTpE3Ke
4
11 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX 17.04.202
5 Ha OTpPE3Ke
4
11 Meto1 UHTEPBAJIOB ISl PELLICHUS 19.04.202
6 HEPaBEHCTB 4
11 Meroa MHTEPBAJIOB JUIsl pELICHUS 10.04.202
7 HEpPABEHCTB 4
11 ' M
€TOJT UHTEPBAJIOB JIJISl PEIICHHUS 93.04.202
8 HEPaBEHCTB 4
1 [IpumeneHnne cBOMCTB
9 HETIPEPHIBHBIX (QYHKITUHN IS 24.04.202
penieHus 3aaa4 4
12 [Ipumenenue cBOMCTB
0 HEeTIPEPHIBHBIX QYHKITUHN IS 26.04.202
penieHus 3aaa4 4
12 [lepBas u BTOpas MpoU3BOIHBIC 96.04.202
1 byHKIIH 4
12 Onpenenenue,
5 r€OMETPUUYECKUICMBICITIPOU3BOIH 30.04.202
oit 4
12 Onpenenenue,




3 (U3HYECKUHACMBICITIPON3BOTHON 03.05.202
4
12 I
YpaBHEHHE KacaTeIbHON K 03.05.202
4 rpaduKy GyHKIHA 4
12 I
YpaBHEeHHE KacaTeIbHOU K 07.05.202
5 rpaguky QyHKIIUN 4
12 IT
pf)I/I?;BOJIHBIeBJIeMeHTapHBIX(l)yHK 08.05.202
6 Uit
4
12 IT
p?HSBOJIHBIGSHeMeHTapHBIX(l)yHK 10.05.202
7 105071
4
12 [IpousBoHAsS CYMMBI,
3 MIPOM3BEICHUSI, YACTHOTO U 10.05.202
KOMIO3UITUHU (DYHKITUH 4
12 [Tpou3BoiHAS CYMMBI,
9 MIPOM3BEICHUSI, YACTHOTO U 14.05.202
KOMIMO3UIUU (DYHKITUH 4
13 'II<OHTp0J'II>Ha}Ipa6OTaZ 15.05.202
0 [TpousBoHas" 4
13 [ToBTOpEHUE, 000OIICHNE,
1 CHUCTEMATHU3AIUA 3HAHUN: 17.05.202
"VYpaBHeHus" 4
13 [ToBTOpenue, 06061IeHNE,
2 CUCTEMATHU3AIUA 3HAHUN: 17.05.202




"VYpaBHeHus" 4
13
3 HroroBasikoHTposibHasipaboTa 1 1 21.05.202
4
13
4 HroroBaskoHTposbHasipaboTa 1 1 22.05.202
4
13 [ToBTOpEHwUe, 0606111er1€, 1 94.05.202
) cUCTeMaTH3alUsI3HaHUu I 4
13 [ToBTOpEHwME, 0606111er16, 1 94.05.202
6 crcTeMaTH3alUsI3HAHU T 4
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Matremaruka. Anredpa u Havyajia MaTeMaTudeckoro ananmu3a, 10 kmace/ Mep3msk A.T'.,
Homuposcknii JI.A., Ilonskos B.M.; nox penakiueit [Togonsckoro B.E., ObiectBo ¢
orpaHuueHHON oTBeTCTBEeHHOCThIO M3naTenbekuii nentp « BEHTAHA-I'PA®»; AknimonepHoe
obmectBo «M3narenbctBo «IIpocBemnieHuey
METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Maremaruka. Anrebpa 1 Hayaia MaTeMaTH4eckoro aHanusa, 10 kimacc/ Mepsnsik AT,
Homupogckuii JI.A., Tlonskos B.M.; nox pemakiueit [Togonsckoro B.E., ObmectBo ¢
orpaHuueHHOM oTBeTcTBeHHOCThIO M3narensckuiiienTp « BEHTAHA-TPA®y;
AxnmnonepHoeo6mecTBo «M3marenscTBO «IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



