Munnereperno npoeseuiennst Poceniickoi Mepepannn
Munnereperso odpasosanust u naykn Pecnybumikn Toisa
Vupasacnue odpasosamisi Cyr - Xoaberoro paiiona

MBOY Xop-Taitrnnexas COLL TN
PacemoTpeHo Cornacosano yT'Bcp)Kﬂt"lib ‘: ‘ \ Y
Pyxosomntens HTYMO 3J)1 no YBP JINPEKTOP LIKOJIBI ~ "'\"‘
- 3 |
Ongan @49@; S 1Y/, 77 7 B
e o pe— 7 —
Onnap A. M. Onna £ ';
. nap J1.B. Monryni JLJ1
[Ipotokon Nel o1 «28» ITpuka3s Ne80 o1 «28» [Mpuxas Ne80 o1 «28»
asrycra 2023 . asrycra 2023 r. asrycra, 2023~ 4

T v<'

PABOYASI IPOTPAMMA
(ID 1138852)
yuehnoro npeamMera
«Aaredpa 1 HAMATA MATEMATIICCROTO anajn3a.
Vray0 aennblii yposeHb»
st obyuarommxest 10 kaacea

HA 2023 - 2024 YUEBHBII TOJL

CocTaBuTElb POrPAMMBI:
Onpap Asekmaa Me3ni-00710BHa
yuHTeI b MATEMATHKA

Mk, 20231

1



HOACHUTEJIBHAA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y I H3Y4YCHHS BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYSCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyecsi OBJIIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOH HAyKH, KOTOpas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, TIOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OONICCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTHYECKH CTPOTHMHU KOHCTPYKITUSMHU ajireOpbl ¥ MaTeMaTHIeCKOrO aHaau3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3aIlnio, a0CTparupoBaHWE W aHAIOTHIO, (OPMHpPYET KPEaTHBHOEC M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEJICH pealbHbIX CHTYallud, MHTEPIPETANU TIOJTydECHHBIX
peIIeHH, 3HAKOMSATCS C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak d4epe3 y4eOHBbI MaTepuas, CHOCOOCTBYIOMIHUK (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe Meromuku oOyueHHs anreOpe W HadalaM MaTeMaTH4eCKOTO aHalIn3a JISKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukn», «YpaBHCHHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro aHanmusa», «MHOXECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIEHHO HACBIIAsCh HOBBHIMH TEMaMH W pasjenaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TeOpHUsi MHOKECTB, MaTeMarudeckas Joruka u Apyrue. [lo mepe Toro kak oOydarommuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlil, MPUMEHSATh 3HAHUS, MOJTYYEHHBIE MPH H3y4EeHUH Y4eOHOTO Kypca, A pelieHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHHMaHUE yjenseTcsl (GOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ceOs UCTIOJIb30BAaHUE PA3IIMYHBIX (OPM 3alKCH YHCIIA, YMCHHE JCNaTh MPUKUIKY, BHITIOIHSITH
MPUOIKEHHBIC BEIYHUCIICHHS, OLICHUBAThH YMCIIOBBIC BRIPAKECHUS, pad0TaTh C MATEMAaTHUYCCKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PAllMOHAJIbHBIX U
JNEHUCTBUTENBHBIX YHCEI JOTMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B Kaxaom U3 3Tux
MHOKECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIE €My crieliu(prUecKre 3a/1a4u U OTIepalliu: JICIICHNUE
HalleJl0, OINEPUPOBAHME OCTaTKaMU HA MHOXKECTBE IIEJbIX YHCEN, OCOObIE CBOMCTBA
palMOHAIBHBIX U MPPAIMOHATBHBIX YHCEI, apu(PMETHUECKUE OTEpalNK, a TaK)Ke U3BJICUCHUE
KOpHS  HATypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  4YHCel.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHUS TSl pEIISHUsT Pa3TUYHbIX 3a/1a4 (POPMUPYETCS MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HayKH U €€ POJIM B MOCTPOCHUH MOJIENIeH peaqTbHOTO MUPA, IIUPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHWU BCEro OOydeHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOydaromuecs: OBIaJeBaIOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JOTapu(PMUIECKUX M TPUTOHOMETPUUECKHX YpaBHEHWW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMHI ¢ TOMOUIBIO TPOU3BOIHOMN, MPHU PEUICHUH MPUKIIAJAHBIX 3a/1a4 U 3a7]a4 Ha HaX0XK/CHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUI, a TaKKe BbIPAKECHHIH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaroniuxcs, GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAcCYyXICHHM, pabOThl C CUMBOJIbHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33724, HATJISHO JJEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB U I'paMKOB, HCIOIb30BAHHE
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 OoJbIlIOE BHHMAaHUE yrensieTcs (GOPMUPOBAHHMIO YMEHHUS BbIpaXkaTh (opMmynaMu
3aBUCHUMOCTH MEXJy pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, TMO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYHMHAMH B Pa3U4YHON (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacUIupUTh KPYr Kak MaTEMaTUYECKUX, TaK U MPUKIATHBIX 3a7a4, JTOCTYIHBIX 00Yy4aronuMmcs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpEHHs TmpolieccoB. [lanHas coxaep:kaTenbHas JWHUAS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHajHh3a CIIOCOOCTBYET pa3BHTHUIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJIbTaTax, MOJYyUYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HAyKH, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABJICHUS] MPOHU3BIBAIOT BECh KypC NIKOJBHOW MaTEMaTHKH W TMpejyiaraloT Haubosiee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONIUN BCE paslenbl MAaTEeMaTUKH U €€ TMPUIIOKECHUN, OHHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH W HCIOJb30BaTh €ro IS BBIPAKECHUS CBOMX MBICIEH. [pyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C JJIEMEHTAaMH MaTeMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOIO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOrO0  MOJETUPOBAaHUS, KOTOpble  MPHU3BaHBl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3afaHusi BIUIETEHbI B KaXXIblH M3 Pa3AeiOB MPOTPAMMBL,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOTrO Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHaM3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHHUSA

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIEH 3HAHUHU U PEAIbHOM KU3HU.

JleiicTBuTenpHble uncia. PanmoHanpHble M HMppalMoOHAlIbHBIE yucia. Apudmernyeckue
OIEpalMM C JECUCTBUTEIBHBIMU YHCIAMU. MOJyib IEHCTBUTENIBHOIO YMCIIA U €r0 CBOMCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYIJIEHWs, MPUKHUIKA U OLEHKa pe3yabTaTa
BBIYMCIICHUM.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmei Gpopmbl
3aIUCHU ACVCTBUTEIBHBIX YHCEII JUISl PEIIEHUS IPAKTUYECKUX 33]1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudm yucna. CoiictBa orapudma. JlecsTHUHbIe U HaTypaJbHbIE IOTapU(PMBI.

CuHYC, KOCMHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs M1 HEPABEHCTBA

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

OcHOBHBIE METObI PEHICHUSI LENbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEpPEeMEHHOW. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorowieHs! ¢ neasiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Hppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOAbl  PEIICHHS HUPPALUOHAIBHBIX
YpaBHEHUU.

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

[IpeoOpa3oBanue BEIpaKEHUH, COAEPKALIUX JOTapU(OMBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUIECKUX
YPaBHEHUM.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUIECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPENEIUTENS )i PEIICHNs CUCTEMBbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAHBIX 3a/1a4 C MTOMOIIBI0 CUCTEMBI JIMHEHHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJIENH C MIOMOIIIBIO MAaTPUI] U ONIpEAETIUTENEH.

[TocTpoeHre mMareMaTH4YECKUX MOJENEN peaJbHOM CUTyallud C MOMOUIbIO YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3aJay u
3a/1a4 U3 pa3IUnYHbIX 00JaCTe HayKH U peaIbHOM JKHU3HMU.



DYyHKUUH U TPaPUKU

Oynkius, crnocoObl 3amaHus QyHkuH. B3amMuo obpatnbie ¢(yHkumu. Kommosuims
¢bynkuuit. 'paduk pyHkuuu. DnemeHTapHbIe peodpa3zoBaHus rpauKoB (PyHKIIHIA.

Ob6nacte ompeneneHuss ¥ MHOXecTBO 3HaueHui ¢yHkuuu. Hymn gyakmoun. [Tpomexyrku
3HakonocTostHcTBA. UETHBIe M HEeuéTHhIe QyHKIUH. [leprogmueckue ¢QyHkKimu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI (GyHKIuH. Hambosblee 1 HanMeHbIIee
3Ha4YeHUs (QYHKIIUH HA IPOMEKYTKE.

JluHelHas), KBaJpaTUIHAS W IPOOHO-TTMHEHHAS QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHE H
MOCTPOCHUE UX TPAPUKOB.

CrenenHas (QyHKIHS ¢ HaTypaJlbHBIM U IIeJbIM Moka3areneM. E€ cBoiicTBa u rpaduxk.
CpoiictBa U rpaduk KOpHs N-0if cTenmeHW Kak (pyHKIUU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTesIeM.

[lokazarenpHas u norapupmuyeckas GyHKIHNU, UX CBOICcTBa U rpaduku. Mcnonb3oBanue
rpadukoB pYHKUUN 1JIs pelIeHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPEJEIECHUE TPUTOHOMETPUUECKUX (DYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sBaeHusX. ['paduku peasbHbIX
3aBUCUMOCTEHN.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIHU3a

ITocnemoBaTenLHOCTH, CIIOCOORI 3aJaHHUs IOCIEA0BATEILHOCTEH. MeTo MaTeMaTHYeCKOM
UHAYKIUA. MOHOTOHHBIE M OTpaHHWYEHHBIE MOCIEA0BATeNbHOCTU. VcTOpHs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEYHO MalbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH T'€OMETPHUUECKON MPOTPECCHH.
JIuHeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Yucino e. Dopmyrna CIOKHBIX MPOLIEHTOB.
Hcnonb30BaHue mporpeccuu il pelieH s peajibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

HenpepeiBHble (QyHKIMH M UX cBoicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢byaknuid. CBoiicTBa (DyHKIIMI HENMPEPHIBHBIX HAa OTpe3ke. MeETo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMPEPbIBHBIX (DYHKIIMIA ISl pEIICHUS 3a/1a4.

[lepBas u BrOpas npousBoaHbie pyHKIMU. Onpenenenne, reoOMeTpUIeCKuil U (pu3nuecKuit
CMBICTT IPOU3BOAHOM. YpaBHEHHE KacaTeabHOU K rpaduKy QyHKIUU.

[IpousBoHbie anemenTapHbiX GyHKUUN. [Ipon3BoaHas cyMMBbI, TPOU3BEICHHSI, YACTHOTO
Y KOMIO3UINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, ONepali HajJ MHOKECTBaMU M UX CBOMCTBA. J(narpammsel Diinepa—BeHHa.
[IpuMmeneHre TEOpPETUKO-MHOKECTBEHHOIO arapara Uil ONKCAHUS PEANbHBIX IPOLECCOB M
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIEC YPABHEHHS.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

COPMHUPOBAHHOCTh  TPAKIAHCKON MMO3WUIMU  OOYYaroOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKITAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI U JPYTrO€), YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH MHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNMCKOM Tpa’kJaHCKOM MACHTUYHOCTH, YBRXKEHUS K IIPOLUIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUMCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOW IIKOJbI, UCMOJb30BAHUE ITHUX NOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JyXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, THYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPHUMEHEHUEM
JNOCTH>KEHUM HAyKH M JESTENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAyYIIETo;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYass  OCTETUKY  MAaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMaTHYE€CKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTHYEeCKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATHSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIECHHOCTH TPYJO0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHANBHOM NEesTeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

chOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIMSHUS COIMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ul pPelIeHUs 3a1ad B 00JacTU OKpYXKAloIIel cpefpl, MIaHUPOBAHUE
MOCTYIKOB U OIIEHKU UX BO3MOXKHBIX MOCIIEJICTBUN JJIsl OKPY>KAIOIIEH Cpeibl;



8) HeHHOCTH HAYYHOr0 MO3HAHMUS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTUKH, MTOHUMAaHUE MATEMaTUYECKOW HAyKH KakK CQepbl
YEIIOBEUCCKOM JICATEIIPHOCTH, 3TANOB €€ pasBUTHA W 3HAYMMOCTH JUTSI PA3BUTHS [IHBHIIN3AINH,
OBJIQJICHUE SI3BIKOM MAaTEMATUKH U MAaTEeMAaTHICCKOU KYIbTYPOH KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIBCKYIO IEATeILHOCTh MHAUBHUIYaTHHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBU:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHUN, OTHOIICHUM MEXKIy TOHSATHUSAMH, (DOPMYIUPOBATH OMNpPENCTCHUS TOHATHHA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKAIIUKA, OCHOBAHHS JUIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIpUHUMATDH, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJICHUS: YTBEPAUTEIbHBIC H
OTpHIIaTENbHbIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U MPOTHUBOpPEUHUs B (haKTax,
JTAHHBIX, HAOMIONEHUAX W  YTBEPXKICHUAX, Tpemiaratb KPUTEPUU N7 BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUEHU W, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTALMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXIEHUS U BBIBO/JIBI;

BBIOMpATh CcHoco0 pemieHus ydyeOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4€TOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT TO3HAHUSA, (POPMYIHPOBATH
BOIMPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOJIEeMy, YyCTaHABIMBaThb HCKOMOE H JaHHOE,
(bopMHPOBATh TUIIOTE3Y, APIYMEHTHPOBAThH CBOIO MMO3MIINIO, MHCHHE,

[IPOBOJUTH  CAMOCTOSATEIILHO  CIUIAHHPOBAHHBI  OKCIEPUMEHT, HCCIECIOBAHHE IO
YCTaHOBJICHMIO OCOOCHHOCTEH MAaTeMaTHYECKOro OObeKTa, SBJICHHS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEH MeXTy 00BEKTaMH, SBICHUSMH, IPOIECCAMU;

CaMOCTOSTENIBHO (hOpMyIHpOBaTh 00OOIICHUST M BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BEIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAKXKE BBIJIBHIATh MPEIIOI0KEHUS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSIX.



Padora c undopmanueii:

BBISBJIATH Ie(UIUTH HHPOPMALINH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETAa HAa BOTIPOC M IS
peleHus 3a/1a9u;

BbIOMpaTh WMHGOpPMAIMIO H3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh  HMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHbIX  (opmax,
WLTIOCTPUPOBATH I'PahuvIecKu;

OIICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO  CaMOCTOSITEIBHO  CHOPMYTUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBUS

Oo6uenne:

BOCIIpUHUMATb U q)OpMy.TII/IpOBaTB CY)XACHHUA B COOTBCTCTBUU C YCIOBUAMH U LEIAMU
O6HICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IHMCBMCHHBIX
TEKCTaX, AaBaTb IIOACHCHHA IO XOAYy PCIICHHA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘—ICHHI:IfI
pe3yibTarT;

B X0Jie OOCYXKJCHHS 3aJaBaTh BOIMPOCH MO CYIIECTBY OOCYXJTaeMOW TEMBI, TPOOJIEMBI,
pemaeMoffI 3aaa4u, BBICKA3bIBAThb HACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXIIEHHsI C CYXJCHUSIMH APYrHMX YYACTHHKOB JUAIIOTa, OOHAPY)KUBATh PA3IM4YME U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU (hopme (popMyTUpOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

MPEICTaBIATh PE3YJIbTaThl PEIICHUS 3alaud, SKCICPUMEHTa, HCCIICAOBaHUS, MPOCKTa,
CaMOCTOSITEJIEHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4E€TOM 3agad NpPE3CHTAllMH |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eliCTBUS

Camoopranuszanms:

COCTaBJIATh IUJIaH, QJITOPUTM pEIICHHUs 3a/aud, BBIOMPATH CIOCOO PEIICHUS C Y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT !

BJIaJICTh HABBIKAMHM IMO3HABATEIBHON PEQIICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUI
U  MBICIUTENBHBIX TPOIECCOB, HX pe3ylIbTaTOB, BIAAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIlecca U pe3ysibTaTa PelieHus] MaTeMaTUYeCcKoi 3a/1a4i;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IMPHU PELICHUH 33Jayd, BHOCHUTH
KOPPEKTUBBI B JACATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HANJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa [EIHM U YCIOBHSIM, OOBICHATH NPUYMHBI
JOCTHIKEHHSI WM HEAOCTIDKCHHSI PE3yabTaTOB JEATEIbHOCTH, HAXOAWUTh OIIMOKY, daBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEIbLHOCTD:

MMOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHOU pabOThI TIpU
pelieHnd y4eOHBIX 3a/ay, NPUHUMATh IIellb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH



OpraHu3aliio0 COBMECTHOW paloThbl, pacmpenensTbh BHIbI paboT, IOTOBapUBAThCs, OOCYXKIATh
Mpo1iecc U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIbKUX JIFOCH;

y4acTBOBATh B TPYNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThI M KOOPAMHHPOBATH CBOU JCUCTBUS C
IPYrUMH 4ICHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT II0
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenms B 10 ki1acce oOy4aromuiicsi MOMYYUT CIEAYIOIIME TPEAMETHBIC
pe3yabTaThl IO OTIACNIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «Anredpa v Havaja
MaTeMaTHYECKOrO aHAIHU3a»:

Yuciia v BbIYMCTICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PALlMOHAIILHOE YUCIIO, OECKOHEUHasl MepruoanyecKas
Ipo0b, MPOIEHTHI, UPPALUHOHATIBHOE YHUCIIO, MHOYKECTBA PALMOHAIBHBIX U JIEHCTBUTENBHBIX
qucell, MOJIyJlb IeHCTBUTEIBHOIO YUCIIA;

MIPUMEHSTH IPOOU U MPOLEHTHI IS PEIICHUs MPUKIAIHBIX 3a]a4 U3 Pa3IMYHBIX OTpacien
3HaHUH U PEATTbHOM KU3HU;

MPUMEHATh NPUONKEHHBIE BBIUUCIICHUS, NPABUJIA OKPYIJICHHS, MPUKHUAKY U OILIEHKY
pe3yabTaTa BEIYUCIECHU;

CBOOOJHO ONEPUPOBATH MOHSATHEM: CTEMEeHb C IIeJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
HNOAXOAANIYI0 (OpMY 3alMCH ACUCTBUTENbHBIX YMCEN AJIS PEIICHUs MPAKTHUYECKUX 3a1ad U
IIPEICTaBJICHNS IaHHBIX;

cBOOOJTHO ONEPHPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYpPaJIbHOW CTENEHHU;

cBOOOJTHO ONEPHPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM IT0Ka3aTeleM;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: JIorapu(dM 4YHCIA, JECATUYHbIE U HaATypalbHbIC
norapudmer;

CBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATHIMM: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONepupoBaThb  MOHATHSAMM:  TOXIECTBO,  ypPaBHEHUE,  HEPAaBEHCTBO,
PaBHOCWIIbHBIE YPAaBHEHUS U YPaBHEHUS-CIIE/ICTBHSI, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh PA3IMYHbIE METOJbl PEIIEHUs palMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHSTh METO/ HHTEPBAJIOB JUISI PELLICHUsI HEPABEHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IEepeMEHHON, MHOIOWIEH C
HEeJBIMH  KOQQUIMEHTaMH, KOPHH MHOTOYJIEHA, NPUMEHATh JeJeHHEe MHOrowjieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anay;

CBOOOJTHO ONEpUpOBaTh MOHATHAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, Marpula,
ONpENEIUTENb MaTpuUllbl 2 X 2 W €ro TeOMETPUYECKHUH CMBICH, MCIIONb30BaTh CBOMICTBA
OTpeNenuTeNs 2 X 2 Ui BBIYMCIICHUS €r0 3HaY€HUs, IPUMEHATH ONPEIEIUTEIN IS PELICHUS
CUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYyallUM C IOMOILIBIO CHCTEMBI
JUHENHBIX YPaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
ONpENEINTENEH, UHTEPIIPETUPOBATh MTOJIyYEHHBIA PE3YIIBTAT;
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HCII0JIb30BATh CBOMCTBA JIEHCTBUI C KOPHAMU JJIs peoOpa30BaHuUs BbIPAXKEHUI;

BBITMIOJIHATE ~ NPEOOpPA30BaHUsI  YUCIOBBIX  BBIPDAKEHHM, COJEPXKAIIMX CTENEHH C
paLrOHAIBHBIM IOKa3aTeleM;

UCIONB30BaTh  CBOMCTBa  JjorapupmMoB JIsi  mpeoOpa3oBaHusl  JIOrapu(PMUIECKUX
BBIPAKEHUH;

cBOOOJHO  OMEpHpOBaTh  MOHATHUAMHU:  HUPPAlMOHAIbHBIE,  IOKa3aTelbHbIE U
norapu(MUYECKUE ypaBHEHUS, HAXOIUTh MX PEUICHUsS C MOMOIIBI0 PAaBHOCHIIBHBIX IEPEX0/I0B
WJIY OCYILECTBIISAA IIPOBEPKY KOPHEH;

NPUMEHSATH  OCHOBHBIE  TpUTOHOMETpu4Yeckne (GopMmMynbl ans  1peoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHMUI;

CBOOOJHO OINEpUPOBaTh TMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPHUMEHATH
He00Xo0IuMble (HOPMYJIIBI I71s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEIUPOBATh pEAJbHbIE CHUTYyallUM Ha s3bIKE anreOpbl, COCTABJATH BBIPAKEHUS,
YPaBHEHHsA, HEPABCHCTBA II0 YCIOBHUIO 3a/a4M, HCCIEN0BAaTh IIOCTPOECHHBIE MOJEIH C
UCIOJb30BAHUEM allllapaTta ajareOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEPUPOBATH MOHATUSAMH: (YHKIHS, CHOCOObI 3a1aHusi (PYHKIUH, B3aHMMHO
oOpaTHble (QYHKUUH, KOMMO3ULMS (yHKIMHE, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIE
npeoOpa3oBanust rpaukoB GyHKINIH;

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: OOJIACTH ONPENENCHUsT MU MHOYKECTBO 3HA4YEHUH
GyHKUIUYU, HYIU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: UYETHBIE U HEUETHbIE (DYHKLIMH, MEPUOJUUYECKHUE
GyHKLIMH, MPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MUHMMYMbI (DYHKIMH,
HauOoJIbllIee U HaMMEHblIee 3HaYeHUEe (QYHKLIUU Ha IPOMEKYTKE;

CBOOOJIHO OIEpPUPOBATh MOHATHSMU: CTENEHHAas (QYHKLUUSA C HATYpaJbHbIM M LEJbIM
nokaszaTeneM, rpaduk cTeneHHON (YHKUMHU C HaTypalbHBIM U LEJBIM IOKa3zaTeseM, rpaduk
KOpPHS N-0if cTeneHu Kak (yHKIUN OOpaTHOM CTENEHU C HaTypaJbHBIM IIOKA3aTENIEM;

ONEpPUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTU4Has M JpOoOHO-IMHEHHas (yHKUHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IIOCTPOCHUE UX IPa(PUKOB;

cBOOOJIHO ONEPUPOBATh MOHATHAMM: MOKa3aTelbHas M Jorapupmuueckas (yHKLIUHU, UX
CBOICTBA U I'pauKu, UCIOJIB30BaTh UX I'padMKH JUI PELICHUs yPaBHEHUH;

CBOOOJIHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUYECKAsl OKPYXHOCTb, OIpeJesIeHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO apryMEHTa;

UCHOJb30BaTh I'paduku (QYyHKIMH A7 UCCIEIOBaHMS IPOLIECCOB W 3aBUCUMOCTEH Ipu
pelIeHNH 3ajad U3 JIPYruX y4eOHBbIX HPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXIy BEJIMUNHAMU;

Hagana MmaTeMaTH4eCKOr0 aHAJINA3a:

CBO60,Z[HO ONICpUPOBATh INOHATUAMU: apI/I(bMeTI/I‘IeCKaH U TCOMCTPHUUCCKAA IPOrpeccusd,
OCCKOHEUHO y6I>IBaIOIJ_[aH TCOMETpHUYICCKad MpOrpeccusd, JIMHEWHBIA M SKCIIOHECHIIMAIbHBIN POCT,
(bopMyﬂa CJIOJKHBIX MPOUCHTOB, UMCTH IIPCACTABIICHUC O KOHCTAHTC,

HCIIOJIb30BATH IMMPOrpeCCun IJIsl pCUICHUA PCAJIbHBIX 3a/ia4 IIPUKIIAJHOTO XapaKTCPa,
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CBOOOZHO  ONEPUPOBATH IOHATUSMU:  MOCIIEAOBATEIbHOCTb, CIHOCOOBI  3aJaHUs
MOCIIEIOBATEIHLHOCTEH, MOHOTOHHBIE M OTPaHHYEHHBIE TTOCIIEA0BATEIIEHOCTH, IOHUMATh OCHOBBI
3apOXKJCHUS] MAaTEMAaTHYECKOTO aHAIN3a KaK aHaIu3a OECKOHEYHO MAJIbIX;

cBOOOJTHO OTIEPUPOBATH MOHATUSMH: HENPEpBIBHBIE (YHKIMHU, TOUYKH pa3pbiBa rpaduxa
(GyHKIMHU, aCHMOTOTHI TpaduKa QyHKIIH;

cBOOOJTHO OTEpHpOBAaTh MOHATHEM: (PYHKIHMS, HENpepbIBHAs Ha OTPE3KE, MPHUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKLNN JUI pEelIeHUs 3a/a4;

cBOOOJTHO ONEpUpPOBATh MOHATHUSAMHU: TIepBas W BTOpas TMPOU3BOJHBIE (DYHKIUH,
KacaTenbHast K rpaduky QpyHKINM,

BBIUMCIIATH TPOW3BOJHBIE CYMMBI, HPOHM3BEACHUS, YAaCTHOTO W KOMIIO3UIIUH JIBYX
(GyHKIUH, 3HATh TPOU3BOTHBIC IIEMEHTAPHBIX (YHKITUH;

WCIIOJH30BaTh TEOMETPHUYECKIIA U (PU3UIECKUI CMBICIT TIPOU3BOHOM JIJIsl pEIISHHs 3a1a4.

MHoxecTBAa U JIOTHKA:

CBOOOHO OMEpUPOBATh MOHATHUAMU: MHOKECTBO, ONIEPALIMU Ha/l MHOXKECTBaMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUlsl ONIMCAHUS PEATbHBIX IPOLECCOB
U SIBJICHUM, IPH PEIICHUH 3aJa4 U3 JPYTUX Y4eOHbIX PEIMETOB;

CBOOOJITHO ONEpUPOBaTh IOHATHSAMU: OIpPEIEICHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MAaTeMaTH4YeCKOro OObEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIbHBIE YpaBHEHHS U
HEPABCHCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouaunuyecrBo 4yacos DJIEKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM Kontpoab (uudgposbie)
n/ | OporpamMMbl Bcero | Hble odpa3oBaTejibHbIE
n paGoThI pecypcbl
MHO0keCcTBO JIeHCTBUTEIBHBIX
yucesl. MHOTOYJICHBI.
PanvoHanbHbIE ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
YpPaBHEHUH .
Oynkuuu u rpapuku. CreneHHas 5 1. OrxphiThii
(YHKIHSA ¢ IeTBIM MOKa3aTeIeM 1 1 OaHK 3a1aHuii
Apudmerndeckuii KopeHb N-0ii 110
crenenu. UppanuronansHbie 15 1 MaTeMaTHUKE
YPaBHEHHUSI www.fipi.ru
[TokazarenpHas QyHKITHSA. 10 1 . DenepalbHBIN
[TokazaTenbHbIE ypaBHEHUS LEHTP
Jlorapudmudeckas GyHKITHS. 18 1 TECTHPOBAHHUS
JlorapudmMudeckue ypaBHEHHUsI WWW.rustest.r
TpuronomeTpuyeckue BbIpaKeHHs 99 1 u
U ypaBHEHHS
. bubnmoreka
[TocnenoBarensHOCTH U
10 1 I[TOK
Iporpeccun
HenpepriBHbie QyHKINH. 20 1
[IpousBoaHas
[ToBTOpEHUE, 0000IICHNE, 5 5
cUCTeMaTu3aIlus 3HaHUH
OBLIEE KOJIMYECTBO YACOB 136 10

11O IMTPOT'PAMME
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http://www.fipi.ru/
http://www.rustest.ru/
http://www.rustest.ru/

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N Koanyecrso JlaTta uzyyenus
[
B Tema ypoka yacoB
n/n yp
Bcero Ilnan dakr

[[MHOkecTBO, OTnepaiy Hajl

1 N 1 05.09.2023
MHOYECTBAMH U UX CBOMCTBA

2 Huarpammer Diinepa-Benna 1 05.09.2023
[IpuMeHeHne TeopeTuKo-

3 MHO’KECTBEHHOTO amrapara Jisi pelIeHuUs 1 09.09.2023
3a1a4
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 JECSITHYHBIC IPOOH, TPOIICHTHI, 1 09.09.2023
OECKOHEUYHBIC TTEPHOMICCKHIE POOH
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

5 JECATUYHBIC IPOOU, TTPOTICHTHI, 1 12.09.2023
OCCKOHEYHBIC MTEPHUONIECKHE TPOOH
ITpumenenne npoOeii U MPOLIEHTOB IS

6 P P pont s 1 12.09.2023
pEIICHUS TPUKITATHBIX 337124
ITpumenenne npoOeii 1 MPOLIEHTOB IS

7 P P pont s 1 16.09.2023
PEIICHUS TPUKITATHBIX 33144

elCTBUTENbHEIE Yncia. ParimoHa bHbIE

8 A t 1 16.09.2023
Y UppaIlMOHAIbHBIC YHCIIa
ApudmeTrnueckue orepanuy ¢

9 pH pant 1 19.09.2023
IEUCTBUTEILHBIMA YUCIIAMA
Monayie TeHCTBHTEIILHOTO YHCIIA U €TO

10 AV A 1 19.09.2023
CBOJCTBa
[TpuOamKkEHHBIC BRIYUCIICHHUS, TIPaBHIa

11 OKpPYTJICHUS, IPUKUJIKA U OLIEHKA 1 23.09.2023
pe3ysbTaTa BEIYMCICHHIM
OCHOBHBIE METO/IbI PEILICHUS IICIIBIX U

12 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1 23.09.2023
HEPaBEHCTB
OCHOBHBIE METO/IBI PEILICHUS IeNbIX U

13 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1 26.09.2023
HEPaBEHCTB
OCHOBHBIE METOBI PEIIEHUS LETBIX U

14 AP t 1 26.09.2023

JIPOOHO-PAIIMOHANBHBIX YPAaBHEHUHN U
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HEPABEHCTB

15

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YJIEHAa HA MHOTOYJIEH C
ocratkom. Teopema besy

30.09.2023

16

MHOTOIEHBI C IEITBIMH
koa¢ppunmentamu. Teopema Buera

30.09.2023

17

Pewrenne cucrem IMHENHBIX YpaBHEHUN

03.10.2023

18

Pemrenne cucrem IMHEWHBIX YpaBHEHUN

03.10.2023

19

Martpuna cucTeMbl TUHEHHBIX
ypaBHeHUH. Onpenenurenb MaTpULbl
2x2, ero TeOMeTPUYECKUI CMBICI U
CBOICTBA; BBIYMCIIEHUE €T0 3HAUYEHUs

07.10.2023

20

Onpenenurens MaTPUILLI 2X2, €r0
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUS

07.10.2023

21

[Ipumenenue onpenennuTens st
peuIeHusl CUCTEMBI JIMHEVHBIX YPaBHEHUN

10.10.2023

22

Pemrenne npukiagHeIxX 3a/1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

10.10.2023

23

Pemenne npukiaaHbIxX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JINHEHHBIX YpaBHCHUHN

14.10.2023

24

Kontponbras padorta Nel o teme:
"PanmoHasibHble YpaBHEHUS U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHHIT"

14.10.2023

25

OyHKIMUSA, CrIOCOObI 3aaHus (DYHKIIUH.
B3anMuo 00paTHbIe (GyHKITUH.
Komnosunus pyHkimii

17.10.2023

26

I'paduk Gynkumun. DnemMeHTapHbBIC
npeoOpa3oBanus rpa@uKoB PYHKINN

17.10.2023

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynmu ¢pyHkmm.
[TpomMexyTKH 3HaK TIOCTOSIHCTBA

21.10.2023

28

UYé&rHble 1 HeYETHBIE (PYHKIIUU.
[Tepuomuueckue pynkimu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIUU

21.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubiiee u HauMeHblIee 3HAYCHHUE
(GyHKLIMHU Ha TPOMEXKYTKE

24.10.2023

30

JIuHeitHas1, KBagpaTHUHAs U JpOOHO-
TUHeWHas GYHKIUH

24.10.2023
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DeMeHTapHOE UCCIIEIOBAaHUE U

31 . 07.11.2023
MOCTpOeHHE IPaUKOB ATUX QYHKITUI

32 DeMeHTapHOE UCCIIEIOBAaHUE U ) 07.11.2023
MOCTpOeHHE IPaGUKOB ATUX QYHKITUI

33 CreneHb ¢ 1eTbIM TIOKa3areneM. bunom 11.11.2023
Herorona

34 CreneHb ¢ 1eTbIM MIOKa3aresneM. bunom 11.11.2023
Herorona
Crenennasi GyHKIUS C HATYPAIbHBIM U

35 1enbiM nokazateneM. E€ cBolicTBa u 14.11.2023
rpadguk
KonTponbnas padora Ne2 o teme:

36 "Cremnennas ¢pyHkius. EE€ cBolicTBa u 14.11.2023
rpaduk"

37 Apudmernueckuit j(OpeHI) HaTypalbHON 18.11.2023
CTCTICHH U €T0 CBOMCTBA

38 Apudmernueckuit j(OpeHI) HaTypalabHON 18.11.2023
CTCTICHH U €T0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIIOBBIX BBIPAKCHHH, 91.11.2023
COJIeprKalIiX CTENeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 91.11.2023
COJIeprKalluX CTENeHH U KOPHU

41 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH, 95 11.2023
COJIeprKalIuX CTENeHU U KOPHU
Uppauunonansuele ypaBHeHus. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX 25.11.2023
yYpaBHEHUH
Uppauunonansuele ypaBHeHus. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX 28.11.2023
ypaBHEHUH
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX 28.11.2023
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEpEXO/IbI B ]361H€HI/II/I 02.12.2023
HppalMOHAIILHBIX YPaBHEHHM

46 PaBHOCHITBHBIE TIEpEXOIbI B Iv)emeHHI/I 02.12.2023
HppallMOHAIILHBIX YPaBHEHHM

47 PaBHOCHITBHBIE TIEpEXOIbI B Iv)emeHHI/I 05.12.2023
HppalMOHAIILHBIX YPaBHEHHH

48 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUU 05.12.2023

UppalMOHAIBHBIX YpPaBHEHUN
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CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN

49 KaK QyHKIMH 0OpaTHOW CTEIICHH C 1 09.12.2023
HaTypaJIbHBIM TIOKa3aTelieM
CoiicTBa u rpaduk KOpHs N-0i cTeneHn

50 KaK QyHKIIMH OOpaTHOU CTEIICHU C 1 09.12.2023
HaTypaJIbHBIM TIOKa3aTeJieM
KonTtposneHast padota Ne3 mo teme:

o1 "CBoiicTBa 1 TpaduKk KOpHS N-0i 1 12.12.2023
crenenu. UppammonansHeie ypaBHeHU"

59 CTGHHGHI)UC paIoHaIBHBIM TIOKa3aTelIeM 1 12122023
u e€ CBOICcTBa

53 CTGHHGHI)UC paroHaIBHBIM TIOKa3aTelIeM 1 16.12.2023
u e€ CcBOICcTBa

54 CTe"nench paIMoHaIBHBIM TIOKa3aTelIeM 1 16.12.2023
u e€ CBOICTBA

55 [lokazarenbHas GyHKLMA, €€ CBOMCTBA U 1 10.12.2023
rpaduk
Wcnonb3oBanue rpaduka QyHKIUN A5

56 . 1 19.12.2023
pelIeHNs YpaBHEHUH

57 Hcnons3oBanue rpavq)I/IKa byHKINAA TS 1 93.12.2023
pelIeHns ypaBHEHU N
[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE

58 METO/IbI PEIICHUS TTOKA3aTeIIbHBIX 1 23.12.2023
YpaBHEHUH
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 26.12.2023
ypaBHEHUH
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1 26.12.2023
ypaBHEHUH
KontponbHas padorta Ne4 o teme:

61 "[lokazarenbHas GyHKIIHS. 1 30.12.2023
[lokazarenbHble ypaBHEeHUs"

62 Jlorapudm yucmna. CoiictBa norapupma 1 30.12.2023

63 Jlorapudm uucna. CoiicTa norapupma 1 09.01.2024

64 Jlorapugm uucna. CoiicTBa jorapugma 1 09.01.2024

65 JlecsiTuuHbIe U HATYpaTbHBIE TOTAPUPMBI 1 13.01.2024

66 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1 13.01.2024

67 [IpeoOpa3zoBanme BeIpasKEHUH, 1 16.01.2024

coJiepKaluX JOTapu (MBI
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[IpeoOpa3oBanme BEIpa)KEHUH,

68 16.01.2024
CoJIepKaIUX JIOTapH(PMBI

69 [IpeoOpazoBaHue BBIpAKEHUIA, 20.01.2024
CoJIep KaIUX JOTapHPMBI

70 .HOFElpI/I(bMI/I‘-IGCKaﬂ bynkuus, eé 90.01.2024
CBO#CTBA U rpaduk

71 .HOFElpI/I(bMI/I‘-IGCKaﬂ byHKIHS, €€ 93.01.2024
CBOMCTBa ¥ rpaduk

7 Hcnonp3oBanue rpa\fbHKa GyHKUIMM IS 93.01.2024
pelIeHUs ypaBHEHUH

73 Hcnonp3oBanue rpajbm(a GyHKIMM ISt 97 01.2024
pelIeHUs ypaBHEHUH
JlorapudmMuyueckue ypaBHEHHS.

74 OCHOBHBIE METO/IbI PEIICHUS 27.01.2024
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHSI.

75 OCHOBHBIE METO/IbI PEIICHUS 30.01.2024
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

76 OCHOBHBIE METOJIbI PEIICHUS 30.01.2024
Jorapu(pMUUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TIEpEXO/IbI B prIeHI/II/I 03.02.2024
Jorapu(pMUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEpEXO/IbI B prIeHI/II/I 03.02.2024
Jorapu(pMUUECKUX ypaBHEHHM
Kontponbnas padoTta Ne5 no teme:

79 "Jlorapudmudeckas QyHKITHSA. 06.02.2024
Jlorapudmuueckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC 06.02.2024
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC 10.02.2024
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC 10.02.2024
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC 13.02.2024
YHICIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

84 OmpeieJIEHNE TPUTOHOMETPUUECKHUX 13.02.2024
(YHKIIMI YUCIOBOTO apryMeHTa

85 TpuronomeTpuyeckas OKpy>KHOCTb, 17.02.2024

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX
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(yHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE

36 17.02.2024
hopmyIibt

87 OCHOBHBIC TPUTOHOMETPUYECKUE 20.02.2024
bopmysl

88 OCHOBHBIC TPUTOHOMETPHYECKUE 20.02.2024
bopmysl

89 OcHOBHBIC TPUTOHOMETPHYCCKHE 27.02.2024
bopmybt

9o | !IpeoGpasosarite TPHIOHOMETpHYECKHX 27.02.2024
BBIPKEHUI

g1 | 1lpeoGpasoBanue TPUTOHOMETPHHECKIX 02.03.2024
BBIPKEHUI

g2 | !IpeoGpasosarite TPHIOHOMETpHYECKIX 02.03.2024
BBIPOKEHUI

93 | [!lpeoGpasosarite TPHIOHOMETpHYECKIX 05.03.2024
BBIPOKEHUI

94 Pemmenne TPUTOHOMETPHHICCKIX 05.03.2024
YpaBHEHHUI

95 Pemenue "prFOHOMeTpH‘IeCKHX 09.03.2024
YpaBHEHHUI

96 Pemenue "prFOHOMeTpH‘IeCKHX 09.03.2024
YpaBHEHHUI

97 Pemenue "fpl/IFOHOMCTpH‘IGCKI/IX 12.03.2024
ypaBHEHUI

08 Pemenue "fpl/IFOHOMCTpH‘IGCKI/IX 12.03.2024
ypaBHEHUI

99 Pemenue "pr/IFOHOMeTpI/I‘IeCKI/IX 16.03.2024
ypaBHEHUI

100 Pemenue ’fpl/IFOHOMCTpH‘ICCKHX 16.03.2024
ypaBHEHUM
KontponbHas padorta Ne6 o teme:

101 "TpUroHOMETpHYECKUE BBHIPAKEHUS U 19.03.2024
TPUTOHOMETPUUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 nocieaoBarenbHocTeld. MeTon 19.03.2024
MaTeMaTH4eCKON HHIYKIIUH
MOHOTOHHBIE M OTPaHUYEHHBIE

103 nocienoBarenbHocTu. McTopus ananuza 23.03.2024

OECKOHEUYHO MAaJIbIX
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104 Apudmernueckas nmporpeccus 23.03.2024

105 ['eoMerpurueckas nporpeccus 02.04.2024

106 | Decroueno ybbBaromas 02.04.2024
reoMeTpuUecKasi Iporpeccust

107 Cymma 6€CKOHC:-IHO yObIBaromen 06.04.2024
TEOMETPUUECKOM MPOTPECCUU

108 JIMHENHBIN ¥ SKCIIOHEHIMATIbHBIA POCT. 06.04.2024
UYucio e. Popmyna CI0KHBIX IPOLEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIMATIbHBIA POCT. 09.04.2024
Yucno e. @opmyna CIOKHBIX POLIEHTOB
Hcnonw3oBanue nporpeccuu st

110 peleHus pealibHbIX 3a/1a4 IPUKIIATHOTO 09.04.2024
XapaxkTepa

11 ‘I‘<0HTp0J'II)HaSI pabota Ne7 mo Teme: ) 13.04.2024

[TocnenoBaTenbHOCTH U IPOTPECCHU

112 HenpepsiBHbIC PyHKIINHN ¥ UX CBOWCTBA 13.04.2024

113 Touxa p'i13pHBa. ACUMNTOTHI TpapuKOB 16.04.2024
byHKINNA

114 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha 16.04.2024
OTpE3KE

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha 20.04.2024
OTpE3Ke

116 Meto UHTEPBAJIOB ISl PEIICHUS 20.04.2024
HEpPABEHCTB

117 Meto UHTEPBAJIOB ISl PEIICHUS 23.04.2024
HEpPABEHCTB

118 Meto1 UHTEPBAJIOB ISl PEILICHUS 23.04.2024
HEpPABEHCTB

119 HpI/IMerHI/Ie CBOMCTB HEMPEPHIBHBIX 27 04.2024
GbyHKIMH 1715 pereHus 3a1a4

120 HpI/IMerHI/Ie CBOMCTB HEMPEPHIBHBIX 27 04.2024
GyHKIMH 1715 perieHus 3a1a4

121 [TepBas u BTOpas nNpou3BOAHbIE PYHKINUN 30.04.2024

192 OnpeneneHHve, F€OMETPUUYECKHUI CMBICTT 30.04.2024
MIPOU3BOTHOM

193 OnpeneneHHve, (buznyecKuit CMBICT 04.05.2024
MIPOU3BOTHOM

124 YpaBHeHHE KacaTenbHOU K rpaduKy 04.05.2024
byHKIMN

125 YpaBHEeHHE KacaTelbHOU K TpaduKy 07.05.2024
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GbyHKITII

126 [Ipon3BoaHbIE IIEMEHTAPHBIX QYHKIUI 1 07.05.2024

127 [Ipon3BoaHbIE IIEMEHTAPHBIX QYHKIUI 1 11.05.2024

128 [Ipou3BoIHAS CYMMBI, npomBentem, 1 11.05.2024
YaCTHOTO Y KOMIIO3UIIHH (DYHKITUH
IT

129 POU3BO/IHASI CyMMBEI, npomBentem, 1 14.05.2024
YaCTHOTO U KOMIIO3UIIHH (DYHKITUH
IT

130 POM3BO/IHASI CyMMBEI, npomBentem, 1 14.05.2024
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH
K 0 :

131 : OHTPOJIbHAS ;')'a60Ta No8 o teme 1 18.05.2024

[TpowusBoHast

I1

132 OBTOPEHHE, O606HI€HI:I€," ) 1 18.05.2024
CUCTeMaTH3aIlus 3HaHUI: "YpaBHCHHUS
I1

133 OBTOPEHHE, O606HIGHI:IC," ) 1 91.05.2024
cUCTeMaTH3aIys 3HaHui: "OyHKInn
[ToBTOpEeHue, 0600IICHNE,

134 CUCTeMAaTH3aIis 3HAHUH 1 91.05.2024
"[lokazarenpHbIe U ToTapuPMUIecKue
ypaBHEeHUS"

135 Kontponbnas padota Nel0 (Mrorosas) 1 24.05.2024
[ToBTOpeHue, o6o0IIEeHNE,

136 CUCTEMATHU3ALMS 3HAHUI 1 24.05.2024

OBLIEE KOJIMYECTBO YACOB 110 136

INPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Marematuka. AnreOpa u Hadalia MaTeMaTHIeckoro ananmsa, 10 kimace/ Mep3msak A.T,
Homuposckuii JI.A., Ilonskos B.M.; nox penakiueit [Togonsckoro B.E., ObmiectBo ¢
orpaHuueHHOM oTBeTCTBEeHHOCThIO M3naTenbckuii uentp « BEHTAHA-I'PA®»; AknmonepHoe

obuiectBo «M3narenscTBo «lIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Enunas xomnekius [{OP:

http://school; collection.edu.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

1. OTKpBITHIH OaHK 3amaHuit Mo MaTemMaTtuke WWW.Tipi.ru
2. ®enepalibHBIN HEHTP TECTUPOBAHUS WWW.rustest.ru
3. bubmmoreka [JOK

4. Enunas komekuus 1{OP:
http://school; collection.edu.ru
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