MyHHUIIUITaTEHOE aBTOHOMHOE 00111€00pa30BaTeIbHOE YUPEKICHUE
cpenusis oOueo0pa3oBareabHas MKoja
umenu I'epos Coerckoro Coroza B. C. Kypkosa
1. bertoms /[saThKOBCKOTO paitona bpstHcko# o6macTu

Brimicka
13 OCHOBHOM 00pa3oBaTelbHON POrPaMMbI CPEIHETO 00IIero 0opa3oBaHus

PACCMOTPEHO COI'NTACOBAHO

METOIUYECKOe O0BETMHECHUE 3aMEeCTUTEINb AUpeKkTopa no  YBP
yuuTeNe MaTeMaTUKU, HHPOPMATHKU. PUIUKH EBnoxumona A.B.

npotokoi ot 28.08.2024 Ne 1 28.08.2024 r.

PaGouass nporpamma

y4e0HOro Kypca «AJjredpa H Ha4ajIa MaTeMaTHYECKOI0 AHAJIN32»

JJISL Cpe/IHero o01ero oopa3oBaHu
Cpoxk ocBoenusi: 2 roaa (¢ 10 mo 11 kaacc)

CocTaBUTEND:

JeivaukoBa Enena IlerposHa.
YUHUTEIb MATEMATHKHU

Brimucka Bepua  29.08.2024 Fopenkun [oanneare
a EﬂeHa noAnuCbIo:

lopenknHa EneHa

HPEKTO E.C. I'openkuna
21 p p p CepreeBHaCepreeBHa

2024 rox



INOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Ausredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrod CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJalolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBIIAJI€BaOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (opMyiupyeT cBou
JOCTHKEHHS] B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKHU, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUN Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUUYECKU
CTPOTMMHU KOHCTPYKIHMSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMA U PACCyKIaTh JEAYKTUBHO, MCIOJIb30BATh
00001lIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHWE M AaHAJIOruw, (opMHUpyeT
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone m3yuyenus yueOHOro kypca «Ainrebpa u Hadajla MaTeMaTHYE€CKOIO
aHalM3a» 00ydYaroIIuecs TMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH PEeallbHbIX CUTYyalWi,
UHTEPIIPETallud  TOJYYCHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

Y4eOHbii Kypc 00JamaeT 3HAYUTENIbHBIM BOCIHUTATEIBHBIM TOTEHIINAIOM,
KOTOPBIA pealm3yeTcsi Kak dYepe3 Y4eOHBI MaTepuan, CIOCOOCTBYIOIINN
(GOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK M uUepe3 crneuupuky yueOHOH
JESTeNIbHOCTH, TpeOyIolel NpPOAOKUTENBHON KOHLEHTPALUM BHHUMAHMUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a TOJYYEHHBIN
pe3yJsbTar.

Peanuzamnus paGodeil mporpaMMbl BOCIUTAHUS MPOUCXOAUT B CIETYIOIIUX
dopmax:

- [loOyxnenune oOyuarommxcs coO0aTh HA YPOKE OOLIEHPUHSATHIE HOPMbI



MOBECHMS, TPaBUjIa OOIIEHUS CO CTApIIMMH (TIETarorndyecKuMu PabOTHUKAMM )
U CBepCTHUKaMU (0OYy4arOIIMMUCS), TMPUHIMUIB y4eOHOM JUCIUIUIMHBI U
caMOOpraHu3alluu.

- IlpuBneueHue BHUMaHUS OOYYAIOIIUXCA K IEHHOCTHOMY acCIEKTy
U3y4aeMbIX HaypoKax MPeJMETOB, IBIICHUMN, COOBITHI uepes:

oOpalieHle BHUMAaHUS Ha HPABCTBEHHBIC ACMEKThl HAYYHBIX OTKPBITHH,
KOTOpbIE M3y4alOTCsl B JaHHBIA MOMEHT Ha YPOKE; Ha MpeJICTaBUTENEH yUEHBIX,
CBSI3aHHBIX C M3y4YaeMbIMHU B JAaHHBII MOMEHT TEMaMH, Ha TOT BKJIAJl, KOTOPHI
OHHM BHECJM B Pa3BUTHE HAIICH CTpaHbBl U MHpA, HA JOCTOWHBIC TOJpaKaHUS
MIPUMEPHI UX KU3HHU, HA MOTHUBBI UX IOCTYTIKOB;

- Vcnonp30BaHne BOCTHMTATEIBHBIX BO3MOXKHOCTEH COACpX aHHS y4eOHOTO
npeaMeTa s GOPMHUPOBAHUS y OOYYAIOIIUXCS POCCHMCKUX TPATUIIMOHHBIX
JTyXOBHO- HPABCTBEHHBIX W COIMOKYJIBTYPHBIX IICHHOCTEH Yepe3 Moa00p
COOTBETCTBYIOIIMX 3ajady JJIg pelIeHUs, MNpOoOJEeMHBIX CHUTyalluid s
00CyXKIeHHUsI B KJ1acce.

- Bxutouenue B ypoK MTPOBBIX MPOIENYpP, KOTOPhIE MOMOTAIOT TOJIIEPKATh
MOTHBAIMIO OOYYAIOMINXCS K TOJYYCHHUIO 3HAHWM, HaJaKUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHUW B  KJjacce, IMOMOTaloT  YCTaHOBJICHHUIO
no0poskenaTenbHOM aTMocdephl BO BpeMsl ypoka.

- [IpuMeHeHne Ha ypoke HMHTEPAKTHUBHBIX (OpM padOThI, CTUMYIUPYIOIIUX
MO3HABATEIBHYIO MOTHUBAIIUIO 00YJarOIINXCSI.

- Ilpumenenue TpynmoBoi pabOTHI WM pabOTHl B Tapax, KOTOPHIC
CITOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHIHOW pabOThI W B3aWMOJICHCTBUIO C
IPYTUMU 00YYaIOIUMHUCS.

- Beibop w wucmonp30BaHWE Ha ypOKax METOJOB, METOJWK, TEXHOJOTHH,
OKa3bIBAIOIINX BOCIIMTATEILHOE BO3ACHCTBHE HA JIMYHOCTH B COOTBETCTBHU C
BOCITUTATEIHHBIM UJI€ATIOM, LIETBIO U 33/1a4aMU BOCITUTAHUSI.

- HWuaunmmpoBaHue W TOMJEPKKA MCCIIENOBATEIBCKONW  JESTEIHHOCTH
IITKOJIPHUKOB B (OpME BKIIOUEHUS B YPOK PA3IUYHBIX HCCIIEIOBATEIBCKUX
3aJlaHuid W 33/1a4, YTO JAeT BO3MOXXKHOCTb OOYYAIOIIMMCSI MPUOOPECTU HABBIKU
CaMOCTOSITEIIFHOTO PEIIEHUSI TEOPETUYECKOW TPOOIeMbl, TEHEPUPOBAHUS U
oopMIIeHUSI COOCTBEHHBIX THIIOTE3, YBAKHUTEIHHOTO OTHOIICHHS K YYXUM
UaesM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTHUPOBAHHUS U OTCTaWBAHHUS CBOCU
TOYKH 3PCHHUS.

- VYCTaHOBJICHHE  YB@XHUTCIBHBIX, JOBEPHUTEIBHBIX, HEHOPMAIBLHBIX
OTHOIICHUH MEXIy YYUTEIeM M yYCHHKaMH, CO3JaHHE Ha ypoKax
HYMOIMOHAITBHO-KOM(POPTHON CPEIbI.

B ocHoBe Meroauku oOydeHusi anreOpe M HavajaM MaTeMaTHYECKOTO
aHaIM3a JEKUT JeATEeIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yuebHOro Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUs», « DyHKUIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauana

MaTCMaTHU4YCCKOIO  aHajim3ay, «MHOXecTBa U JIOTHKa». Bce OCHOBHEBIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha TMPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTHUecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYCHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOJHATH NPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTe OoOydarolluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pELICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATh  pacu€rtel 1o  (QopmyrnaMm, MpeoOpa3oBaHUS  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTHUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKLIHNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MIIoManun (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU W
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COIIMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILUICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOKIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETHU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumenenue npoOeld W NPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHMCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKECHUN, COIEPKAIINX CTENEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMW. MarTpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTtpoeHne mMaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amgaHus (QyHKIuU. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIpEAEICHUEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCJIEAOBATENbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reomeTpruyeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH MeOMETPHYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (QYHKIMM W HX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOUN K rpa@uKy QyHKINH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX O00JacTel HAayKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHUICKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,



TOTOBHOCTh ¥ CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TIOHUMAHHE BIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeloBEYeCKOM JIesATEeNbHOCTH, 3TaroB ¢
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIumy,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 0 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble uccienoBarTeabcKHe 1eiiCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, sIBICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IpoIlecca, a TaKKe BbIIBUTATh
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuu Y4YeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TIpaBUjIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATHUAMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Uil PEUIECHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBIO MAaTpULl U ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUEcKrue GOpMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUHM, KOMHIO3uUMA (QyHKUMHA, Tpaduk QGyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEUYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeNeHHOW (YHKIMH C HAaTypaJlbHBIM M LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOrPECCUM JJI PELIEHUS peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMU: TTOCIEOBATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh MOHATUSMHU: HENPEPBIBHbIE (QYHKIHMH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: TIEpBasi U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpENeNiCHUuEe, TeopeMa, ypaBHEHHe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hauyajla MaTEMaTUYECKOI0 aHaIU3a»:

Yuciaa 1 BBIYUCICHUA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen sl pelIeHus 3a0ad, IPUMEHATD
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B anreOpanmyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOO/IHO OMNEPHUPOBATH MOHITUSIMU: HUPpALMOHANBHBIC, MOKa3aTeJbHbIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
Jorapu(pMUYECKUX YPaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alureOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUNA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIUPOBAHUA W MCCIEAOBAHUS peaTbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh IPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh NEePBOOOpa3HBIC HIEMEHTAPHBIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM KOHTpONbHble MpaKTnueckue (umpposbie)
n/n MPOrpamMMmbl Bcero paboTbl paboTbl o0pazoBaTesbHbIE
pecypcsbl
MHO0€eCcTBO J1eHCTBUTENBHBIX 2
.M .
1 ;HCGH HOTOTICHE! 24 https://oblakoz.ru
alMOHAJIbHBIC YPAaBHEHUS U ) Ihttos://edsoo.ru/
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX '
YpaBHEHUU
) Oyukuuu u rpaduku. CreneHHas 12 2 https://edsoo.ru/
(GYHKIUS C IIETBIM MTOKA3aTeIeM https://oblakoz.ru/
ApudmeTndeckuit KOpeHb N-oit 1
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ypaBHEHUs
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5 Jlorapudmuuaeckast pyHKIMS. 18 1 https://oblakoz.ru/
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Bcero KoHTponbHble MpakTnyeckue (uudposbie)
n/n NMpOrpamMmbl pa6oTbi paboTbi o0pa3oBaTe/ibHbIE
pecypcsl

y | Mconemosame dymanic 2z |° s obkor

TOMOTHDIO TIPOM3BOION https://lecta.ru/egepromo/
12 1 https://edsoo.ru/
2 [TepBooOpasHast 1 HHTETpa https://oblakoz.ru/
https://lecta.ru/egepromo/
I'paduku TPUTOHOMETPHUECKUX 14 1 https://edsoo.ru/

3 ¢bynkuuii. Tpuronomerpuyeckue https://oblakoz.ru/
HEpaBEHCTBA https://lecta.ru/egepromo/
WppatmonansHble, MOKa3aTeIbHBIE 24 2 hitps://edsoo.ru/

4 https://oblakoz.ru/
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10 1 https://edsoo.ru/
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https://lecta.ru/egepromo/
10 1 https://edsoo.ru/
6 HatypanbHble u 1ienble uncia https://oblakoz.ru/
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Cucremsl palliOHaIbHBIX, 12 1 https://edsoo.ru/
7 HMppalMOHAIIbHBIX [T0KA3aTEIbHBIX U https://oblakoz.ru/
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[ToBTOpeHue, 06001EeHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

16

136

13

https://edsoo.ru/
https://oblakoz.ru/

https://lecta.ru/egepromo/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpouabubie IlpakTunuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI
pecypchl
MHO0KecTBO, OIlepaliy HaJ MHOKECTBAMU
1 . patl A 1 2.09 https://edsoo.ru/
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 3.09 https://edsoo.ru/
IIpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOTO
3 P p 1 5.09 https://oblakoz.ru/
anmapara JJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1 5.09 https://oblakoz.ru/
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonansabele ynciaa. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 https://oblakoz.ru/
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
IIpumenenne apoOeii 1 TPOLIEHTOB IS
6 P P pott s 1 https://oblakoz.ru/
pelieHus MPUKIAIHBIX 33124
7 BxonHast koHTpoJsIbHAs paboTa 1 1 https://oblakoz.ru/
elCTBUTEIbHBIE Yncia. PalinoHaabLHBIE U
8 A t 1 https://edsoo.ru/
UppaIMoHaIbHbIC YHCIIA
ApudmMmeTnyeckre orepanunu ¢
9 pv ¢ pall 1 https://edsoo.ru/
JIEWCTBUTEILHBIMH YHCIIAMH
Moayns 1eCTBUTENLHOTIO YHCIIa U €T0
10 Iv[y a 1 https://edsoo.ru/
CBOIiCTBa
11 OCHOBHBIE METO/IbI PELLICHUS LENbIX U 1 https://edsoo.ru/
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IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

12 OKpYTJICHUS, IPUKUJIKA U OLICHKA https://oblakoz.ru/
pe3yJibTaTa BEIYMCIECHUM
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U

13 JTpOOHO-palIMOHATILHBIX YPABHECHUH U https://oblakoz.ru/
HEPABEHCTB

14 KoHTposnbHast pabora " PannonanbHbIe 1
NEUCTBUTENbHBIE yuciaa"
MHOrowieHsl OT OAHON NEPEMEHHOM.

15 JleneHne MHOTOWIEHA HA MHOT'OWICH C https://edsoo.ru/
octaTtkoM. Teopema besy

16 MHOTrO4JIEHBI C HETBIMH KO3 UITCHTAMH. httos://edsoo.ru/
Teopema Buera

17 Peuienne cucreM TUHENHBIX YPaBHEHUN https://edsoo.ru/

18 Metonrnl pf!HIGHHSI CHUCTEM JIMHEHHEIX https://oblakoz.ru/
ypaBHEHUH
Marpuiia CucTeMbI JINHEWHBIX YPAaBHEHUM.

19 Onpenenurens 1:1an1/11151 2x2, fro httos://edsoo.ru/
T€OMETPUUYECKUN CMBICT Y CBOMCTBA;
BBIUMCJIEHUE €r0 3HaYCHUS
Onpenenurens MaTpulpl 2X2, ero

20 T€OMETPUYECKUM CMBICI U CBOMCTBA; https://edsoo.ru/
BBIUMCJIEHHE €r0 3HAYCHUS

21 [Ipumenenue ounpenenmenﬁ IIJIVSI peleHus httos:/fedsoo.ru/
CUCTEMBI JINHEWHBIX YPaBHEHUN

22 Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO https://oblakoz.ru/
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https://edsoo.ru/
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CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemrenne IMPUKJIAAHbIX 3a1a4 C IOMOIIbIO

23 . . 1 https://oblakoz.ru/
CUCTEMBI JIMTHEWHBIX ypaBHEHUH
KoHnTtposbnas padota: "PanronanbHbie
24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI 1
JIMHEWHBIX YpaBHEHUH"
OyHKIWMS, CIIOCOOBI 3a1aHUs (YHKITUH.
25 B3aumno obpatasie pynkiuu. Kommnosunus 1 https://edsoo.ru/
byHKIMi
26 I'paduk ¢pyHkumu. DnemMeHTapHbIe ) 1 httos://edsoo.ru/
npeoOpazoBanus rpapukoB GyHKINUN
Ob6unacTp onpeaeneHuss 1 MHOXKECTBO
27 3HaueHud ¢pynkuuu. Hynu ¢yHkmm. 1 https://edsoo.ru/
[IpomexyTKH 3HAaK MOCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIUU.
28 [Tepuonuueckue Gpynkuuu. [IpomexyTku 1 https://edsoo.ru/
MOHOTOHHOCTH (pYHKIIHH
MakcHuMyMBbI 1 MUHUMYMBI (DYHKITHH.
29 Haubonpiiee n HaumMeHbllIee 3HaYCHHE 1 https://edsoo.ru/
(GYHKIINHM Ha TPOMEKYTKE
30 HHHefIHasI, KBaJipaTH4Has ¥ IpoOHO- 1 hitos://edsoo. ru/
TuHeHas GyHKuun Afps./7eas00.1ul
31 DeMeHTapHOe UCCIIeI0BaHuEe U ) 1 httos://edsoo.ru/
MOCTPOCHHE TPAPUKOB ITUX PYHKLIUH AHipe:7eCs00.0Ll
32 [Toctpoenue rpadukoB QyHKITUH 1 https://oblakoz.ru/
33 CreneHs C 1eNIbIM TOKa3aTelIeM. 1
34 bunom Herotona 1 https://oblakoz.ru/
35 CrenenHast QyHKIUS C HATypalIbHBIM U 1 https://oblakoz.ru/
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LeJILIM IToKa3aTesieM. E€ cBoiicTBa u
rpadguk

Kontponsnas padora: "CreneHnas

36 .. . "
¢ynkuus. E€ cBoiicTBa u rpadux
ApudmMmeTndyecknii KOpeHb HATYPaIbHOM

37 pud . p P https://edsoo.ru/
CTEIICHU U €ro CBOICTBA
CBoiicTBa apu(PMETHICCKOI0 KBaJPaTHOTO

38 puch . P https://edsoo.ru/
KOPHsI HATYpaJIbHOU CTEICHH
IIpeoOpa3oBaHus YHCIIOBBLIX BEIPAKCHUM

39 peobp P ’ https://edsoo.ru/
COJIEpXAIINX CTETIEHU U KOPHU
Pemenue ynpaxxueHuii Ha mpeoOpa3oBaHUs

40 YHCIIOBBIX BBIPAXXEHUM, COAEPKAIINX https://edsoo.ru/
CTENIEHU U KOPHHU
IIpeoOpa3zoBaHus YHCIIOBBLIX BEIPAKCHUM

41 peodp p ’ https://oblakoz.ru/
COJIEpXKaIlMX CTEIICHH U KOPHU

42 WppanronanbHble ypaBHEHHUS. https://edsoo.ru/
OcCHOBHbBIE METOJIBI PEIICHUS

43 p . https://edsoo.ru/
UPpaAMOHATIEHBIX YPaBHEHHIA

44 Pemenne nppaninOHaIbHBIX YPaBHEHUN
PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUN

45 P 13 https://edsoo.ru/
UPpaAlMOHATILHBIX YPaBHEHHIMA

46 Pemenmne uppannoHanbHBIX YpaBHEHUN U
PaBHOCHUIIBHBIE TIEPEXO/IBI
PaBHOCHIIBHBIE TIEPEXO/IBI B PEIIEHUN

47 pEXon 13 https://edsoo.ru/
UPPAIMOHATBLHBIX YPABHCHHIMA
[IprMeHeHre paBHOCUILHEBIX IIEPEX0IOB B

48 P p pEXOAO https://oblakoz.ru/
pEeIIeHNH UPPAIIMOHATFHBIX YPAaBHEHUI

49 CaotlicTBa U rpaguK KOpHsI N-Oi CTENeHH
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Kak (QyHKIIMH 0OpaTHOW CTETIEHU C
HaTypaJIbHBIM [IOKa3aTelIeM

50 CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn https://edsoo.ru/
KonTtpoinbhas padora: "CBoiicTBa u rpadux

51 KOpHs N-oi cTenenu. MppanroHanbHbIe
ypaBHEHUS"

52 Crenens ¢ pallMOHAJIBHBIM OKa3aTeIeM https://edsoo.ru/

53 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U
e€ cBolicTBa

54 CBoiicTBa CTENEHU C PALIUOHATIBHBIM
HokKasaresieM

55 [Toka3zatenpHast GpyHKIMS, €€ CBOICTBA U httos://edsoo.ru/
rpaduk

56 Hcnonb3oBanue rpapuka n01<a3aTE3JH>H0171 https://oblakoz.ru/
(GyHKUIMU 1715 pelIeHus] ypaBHEHHH

57 Hcnonb3oBanue rpav(bI/IKa byHKIMN 715 https://oblakoz.ru/
peleHns ypaBHeHUH

58 [Toka3zarenbHbIC ypaBHEHUS. https://edsoo.ru/
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

59 METO/IbI PEIIECHUS MOKA3aTEIbHbIX https://oblakoz.ru/
yYpaBHEHUHU

60 Peienne nokasarenbHbIX ypaBHEHUI https://oblakoz.ru/

61 KonTponbhas paborta: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uucna. https://edsoo.ru/

63 CgoiicTa norapudma

64 Jlorapudm umncna. CoiicTBa Jorapudpma https://oblakoz.ru/
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65

JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

https://oblakoz.ru/

66 JlecsaTHuHbIC U HATYpAJIbHBIC JTOTaPHUPMBbI https://oblakoz.ru/
[IpeoOpazoBanue BBIpAXKEHHIA, COACPIKALIX

67 peodp P HepRA https://oblakoz.ru/
JorapudMbl

68 [Ipumenenue cBOMCTB orapudmon https://oblakoz.ru/
IIpeoOpa3oBanue BEIpaKEHUH, COmEPIKAIIIX

69 peobp P > COACPIRAL https: //oblakoz.ru/
jorapumsbl, ¢ TOMOIILIO CBOICTB

70 Jlorapudmmueckas GyHKIUS https://edsoo.ru/

7 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk
Hcnons3oBanue rpaduka QyHKIUN AJIs

72 . https://oblakoz.ru/
peleHus: ypaBHEeHU I
Pemenue norapuMuueckux ypaBHEHHUI C

73 pid P https: //oblakoz.ru/
MOMOIIIBIO Tpaduka

74 Jlorapugmuueckue ypaBHEHUS. https://edsoo.ru/

OCHOBHBIE METO/IbI peIICHUS

75 PP . https: //oblakoz.ru/
norapu(pMHUUECKUX ypaBHEHHMA

76 Pemenne norapupmuueckux ypaBHEHUN https://oblakoz.ru/

77 PaBHOCHITBHBIE TIEPEXO/IbI B PELICHUN
norapu(pMHUUECKUX ypaBHEHHHA
PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT

78 pexon pu https://oblakoz.ru/
norapu(MUUECKUX YpaBHEHUN

79 KonTtponbHas padora: "Jlorapudpmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

80 Y Y https://edsoo.ru/
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
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YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 https://edsoo.ru/
YHCJIOBOI'O apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOTO apryMeHTa

84 Tpuronomerpudeckas OKpyKHOCTb https://edsoo.ru/
Tpuronomerpuyeckas OKpyKHOCTb,

85 ofpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI https://edsoo.ru/

87 OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA https://oblakoz.ru/

88 Hpmvereriiie 0CHOBHELX https://oblakoz.ru/
TPUTOHOMETPHUUYECKUX (HOPMYIT

89 Pemenne ynpaxHeHUi Ha IPUMEHEHUE https://oblakoz.ru/
OCHOBHBIX TPUTOHOMETPUYECKUX (POPMYIT

90 Hpeo6pa3ouBaHHe TPUTOHOMETPUYECKHUX https://oblakoz.ru/
BBIpOKEHU I

01 Pemenue ynpaxxsnenuil Ha npeo6pva30BaHI/Ie https://oblakoz.ru/
TPUTOHOMETPUUYECKUX BBIPAKEHUN

92 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX https://oblakoz.ru/
BBIpOKEHUH

03 KonrponsHas padora
"TpUrOHOMETPUYECKUE BBIPAKEHUS"

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

95 C IPUMEHEHUEM OCHOBHBIX https://oblakoz.ru/

TPUTOHOMETPUIECKUX (HOPMYIT
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Meroas!l peieHuss TPUrOHOMETPUYECKUX

96 . https://oblakoz.ru/
ypaBHEHUU
97 Pewienne TpUroHOMETpUYECKUX YPaBHEHUN https://oblakoz.ru/
CIocOo0OM PA3JI0KEHUS Ha MHOKHUTEIH
PelieHne TpUroHOMETPUYECKUX YpaBHEHUH
98 C IPUMEHEHNEM OCHOBHBIX https://oblakoz.ru/
TPUTOHOMETPUUECKUX TOXKIECTB
99 Pemenue TpHFOH(zMeTqueCKHX ypaBHEHUI https://oblakoz.ru/
¢ 0TOOpPOM KOpHEl Ha OTpe3Ke
100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIMA https://oblakoz.ru/
101 KoHnTtposbHas padota: "
TpuronomeTrpuyeckue ypaBHeHHS"
[TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS
102 nocjenoBaTeIbHOCTe . MeTos https://edsoo.ru/
MaTeMaTUYECKON UHIYKIIUU
MOHOTOHHBIE M OTPAaHUYCHHBIC
103 MoCJIeI0BaTEIbHOCTH. VicTopus aHanm3a https://edsoo.ru/
0OECKOHEYHO MaJIbIX
104 Apudmernueckas mporpeccus https://edsoo.ru/
105 I'eomeTpuueckas mporpeccust https://edsoo.ru/
106 beckoneuHo yObIBaroliasi reoMeTpuyecKas httos://edsoo.ru/
nporpeccust
107 Cymma 6CCKOHC:-IHO yOBIBaroLIEH httos://edsoo.ru/
reoOMEeTPHUECKON Mporpeccuu AHnS-eas00.1
108 JIuHeNHbIN ¥ SKCTTOHSHITHATBHBIA POCT. https://edsoo.ru/
109 Yucno e. Popmysa CI0KHBIX TPOLIEHTOB https://edsoo.ru/
110 Vcrionp30BaHue IPOTPECCHH TSI PEIICHUS httos://oblakoz.ru/

peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa
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KonTtponsHas pabora:

111 | " https://edsoo.ru/
[TocnenoBarenbHOCTH U IPOIPECCUU

112 HenpeprsiBHbIC QYHKIINU U UX CBOICTBA

113 Touxka pilSprBa. AcumnrToTsl rpadukoB httos://edsoo.ru/
GyHKIMHA
CpoiicTBa KLU HeTpe a

114 BOMCTE (PYHKIUI HEIpEPLIBHEIX 1 https://edsoo.ru/
OTpe3Ke

115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa HHTEepBaIOB /s peIIeHUs httos://edsoo.ru/
HEPaBEHCTB

117 Pemenne HepaBeHCTB METOIOM MHTEPBAJIOB https://oblakoz.ru/
IT

118 pUMEHEHHE MeToZla MHTEPBAJIOB JUIs https://oblakoz.ru/
pEeLICHNs HEPaBEHCTB
IIpumeHeHne CBOMCTB HETpe

119 PHMCHEIIE CROUCTE HETPEPHIBHLX https://oblakoz.ru/
(byHKUMH 1715 peleHus 3a1a4

120 HpI/IMer?HI/Ie CBOMCTB HENIPEPBIBHBIX https://oblakoz.ru/
GyHKIMH 15 pereHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOHbIE PYHKLIUU https://edsoo.ru/

122 Omnpenenenne Npou3BOIHON https://edsoo.ru/

123 PU3NYECKUI CMBICII TPOU3BOIHON
YpaBHEHHE KacaTeIbHON a

124 PABHEHHC KacATENbHON K rpagiicy https://edsoo.ru/
byHKIIUA

125 CocraBieHne ypaBHEHHUs KacaTeIbHON K
rpaduxy pyHKINN

126 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKIUN https://edsoo.ru/

127 @opMyIbI TPOU3BOJAHBIX 3JIEMEHTAPHBIX
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byHKIII

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

128 y 1
YaCTHOTO ¥ KOMIIO3HUIIMH (DYHKITUI

129 [Tpumenenue npaBui audhepeHInpoBaHUs 1 https://oblakoz.ru/
P N

130 eIICHUe yHE)a)KHeHI/II/IVHa BBIYHCIICHHE 1 https://oblakoz.ru/
MIPOU3BOTHON (DYHKITUH

131 Kontponbnas padora: "[IponsBognas” 1 1
IT

132 OBTOPC'}'II/IG, 0606H16"HI/IG, CHCTEMATH3AIIH 1 https://oblakoz.ru/
3HaHuii: "YpaBHEHHUS

133 HOBTOPe'I:II/Ie, 06061_'['16HI/IG, CUCTEeMAaTH3alIUs 1 https://oblakoz.ru/
3HaHuil: "OyHKIHN

134 HroroBast KoHTpoIbHAs paboTa

135 Hroroas xouTpoapHas padbora

136 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
°
Jlj;-n Tewa ypoka Bcero Konrpoabnpie  Ipakruieckue fI[:;‘?EHPIH :)lg[()l;l:(;il;fenbnue
padoThI padoThI pecypen

[Ipumenenne npou3BOHON K

1 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 2.09 https://edsoo.ru/
MOHOTOHHOCTb Y 3KCTPEMYMBI
HccnenoBanuio GpyHKIMHM Ha

2 MOHOTOHHOCTB M 9KCTPEMYMBI C 1 3.09 https://oblakoz.ru/
IIOMOUIBIO IPOU3BOJHON
Pemenne ynpaxuenuii Ha

3 WCCIICIOBAHMIO (DYHKIIHH Ha 1 3.09 https://oblakoz.ru/
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

4 uccaea0BaHuio PyHKINN Ha 1 5.09 https://lecta.ru/egepromo/
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

5 UCCIIEIOBaHHIO (YHKIIMM Ha 1 https://lecta.ru/egepromo/
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K

6 uccleIoBaHUI0 (PYHKIMHA Ha 1 https://lecta.ru/egepromo/
MOHOTOHHOCTB M 3KCTPEMYMBI

7 Bxoanas konTponpHas padbora 1 1 https://edsoo.ru/
Haxoxxnenne HanOoIbIIero u

8 HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON 1 https://oblakoz.ru/

(GyHKIIMHM Ha OTpe3Ke
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Haxoxxaenne HanOoIbIIEro U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(YHKIMH Ha OTPE3KE C IOMOIIIBIO
MPOU3BOIHOMN

https://oblakoz.ru/

10

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTpE3Ke

https://lecta.ru/egepromo/

11

12

13

Haxoxnenne HauOoIbIInero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIUY Ha OTPE3Ke

Kontponbnas padota "[Ipumenenue
MIPOU3BOIHOM K HCCIIEI0BAHUIO
byHKIMII"

[Ipumenenne Mpou3BOTHOM JJIsI
HAXO0XJICHUS HAWITYYILEro peleHus B
MIPUKJIAIHBIX 3a7a49ax

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

14

Pemenne MPUKJIAAHBIX 3aaa4

https://lecta.ru/egepromo/

15

16

17

[Ipumenenne npou3BOIHOM IS
ONPEACIICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOTr0 GOPMYIION UK
rpaduxom

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom

Kommosurus ¢hyHkImit

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

https://edsoo.ru/

18

Pemenne ynpakHeHuii 1o teme
«Kommnozunus GyHKIuit



https://oblakoz.ru/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://lecta.ru/egepromo/
https://edsoo.ru/

Pemenne ynpakHeHHi 110 TEME

19 «Komnozunus pyHKIui»

20 FGOMeTpI/I‘-IGCIfI/Ie 00pa3bl ypaBHEHUH Ha https://oblakoz.ru/
KOOpJAMHATHOMU INIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 KontponsHas padora: "MccnenoBanue
(GYHKIHU ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO hitos://edsoo.ru/
1epBOOOPA3HBIX AHps./7eds00. 1l

24 HepBootipaBHHe AJIIEMEHTapPHBIX httos://edsoo.ru/
GbyHKIHi.
[TepBooOpazHbIe AIEMEHTAPHBIX

25 ¢dysaknuii. [IpaBuina HaXOXKACHUS
MepPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI hitos-//edsoo.ru/
UHTerpana
Brruncnenue onpenenéHHoro

27 uHTerpaia no gopmyine Herorona- https://oblakoz.ru/
Jleitbnuia
Brruncnenue onpenenéHHoro

28 uHTerpaia no popmysne Herorona- https://oblakoz.ru/
Jleitbnuia

29 Hprvenerte HHTerpanua S https://oblakoz.ru/
HaXO0XJACHUS IJIOMAAeH TUIOCKUX QUTyYp
[IpumeHeHne nHTErpana Juis

30 HaXOXJICHUS 00BEMOB T€OMETPHUYECKIX https://oblakoz.ru/

TEI
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[Ipumeps! perennit

31 . https://edsoo.ru/
mudepeHIaTbHBIX YPaBHCHUM
[Tpumepsl pemieHnit

32 PHMEpBI P . https://edsoo.ru/
mudQepeHInanbHbIX ypaBHEHUH
MatemaTtuueckoe MOJEIUPOBAHHE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO https://oblakoz.ru/
mudepeHIHaTbHBIX YPaBHCHUM

34 Kontponbnas padota: "[lepBoobpasznas
U u"Terpan’
Tpuronomerpudeckue KIIMH, UX

35 P . P ymx https://edsoo.ru/
CBOWCTBA U TpapuKu
CBoiicTBa TPUTOHOMETPUUYECKHUX

36 . p P https://oblakoz.ru/
byHKIMi
Tpuronomerpudeckue KIIMH, UX

37 P . P Pyniu https://oblakoz.ru/
CBOICTBA U TpaduKu
Tpuronomerpudeckue KIIMH, UX

38 p . P yrxn https://oblakoz.ru/
CBOMCTBA U rpaduKu
Tpuronomerpuyeckue GyHKINH, UX

39 P . p yrxn https://oblakoz.ru/
CBOICTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 yYpaBHEHUH C TOMOLIbIO https://oblakoz.ru/
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH € TOMOILBIO https://oblakoz.ru/
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 p Fj P P https://lecta.ru/egepromo/
YpaBHEHHI C TIOMOIIIBIO TpaduKa

43 OT60p KOpHEH TPUTOHOMETPHUECKUX https://lecta.ru/egepromo/
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YpaBHEHHI ¢ TOMOIIBIO Tpaduka

Pemenne TPUT'OHOMETPHUYCCKUX

44 https://lecta.ru/egepromo/
HEPaBEHCTB
Pemienne TpUroHOMETPHUECKUX

45 p p https://lecta.ru/egepromo/
HEPaBEHCTB
Pertenre TpUrOHOMETPUUECKUX

46 P p https://lecta.ru/egepromo/
HEPaBEHCTB
Pemnienne TpUroHOMETPHUECKUX

47 p p https://lecta.ru/egepromo/
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (DYHKIIHIA.
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METOIBI PEIICHUS

49 JILP https://edsoo.ru/
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHU

50 APLD https://edsoo.ru/
MOKa3aTeIbHBIX HEPABEHCTB
Pemenne moka3arenbHBIX HEPABEHCTB

51 p https://edsoo.ru/
Pa3IMYHBIMU METOIaMU

52 Pemienne moka3aresnbHBIX HEPABEHCTB https://edsoo.ru/
OCHOBHBIE METOBI PELICHUS

53 ABLP https://edsoo.ru/
norapu)MHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

54 ABLP https://edsoo.ru/
norapuMHUYECKUX HEPABEHCTB
Pemmenune morapudMuUecKux

55 pud https://edsoo.ru/
HEPaBEHCTB Pa3INYHBIMU METO/IAMH
Pemenne morapupmudeckux

56 pud https://edsoo.ru/
HEPaBEHCTB

57 OCHOBHBIE METO/TbI pEIIECHUS https://edsoo.ru/
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HMPPALMOHAIILHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

58 https://edsoo.ru/
HpPpALMOHATIbHBIX HEPABEHCTB
Pemrenne uppanioHaabHBIX

59 ppatt https://edsoo.ru/
HEpPaBEHCTB
KonTponbhas padota "OcHoBHbIE

60 METO/Ibl PEIICHUS TOKA3aTENbHBIX,
JoTapu(PMHUUECKUX ,MPPALTMIOHAILHBIX
HEpPaBEHCTB
I'padnueckue MeToanl perieHus

61 pad ABLD N https://edsoo.ru/
HPPAIMOHATIBHBIX YPaBHEHUN
I'paduueckue METOIBI PEIIEHUS

62 pag APLD N https://edsoo.ru/
HUPPALMOHATIbHBIX YPaBHEHUN
I'padnueckue MeToanl perieHus

63 pad APLD . https://edsoo.ru/
MOKa3aTEeIbHBIX YPAaBHEHUI
I'padnueckue MeToanI pelIeHN

64 pad ABLD https://lecta.ru/egepromo/
MOKa3aTeIbHBIX HEPABEHCTB
I'padhuueckne MeTOaBI pELIEHUS

65 pad ABLP . https://edsoo.ru/
Jnorapu(MUUECKUX ypaBHEHUI
I'padnueckue MeToanl pelIeHns

66 pag APLD https://lecta.ru/egepromo/
norapuMHUYECKUX HEPABEHCTB
I'padnueckue MeToanI pelIeHns

67 pad ABLD https://lecta.ru/egepromo/
Jorapu(MHUIECKUX HEPABEHCTB
I'padmueckue MeToAbI pereHus

68 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX https://lecta.ru/egepromo/
ypaBHEHUH
I'pacdhuueckne MeToabI pELIEHUS

69 pag ABLD https://lecta.ru/egepromo/

IIOKa3aTCIIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX
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YpaBHEHUU

I'padmyeckue MeToabl pemeHus

70 MOKa3aTeIbHBIX U JIOTapu()MUIECKUX https://lecta.ru/egepromo/
HEPaBEHCTB
I'padmueckue MeToabl pemeHus

71 MOKa3aTeIbHBIX U JIOTAPU(PMUUYECKUX https://lecta.ru/egepromo/
HEPaBEHCTB
KonTponbHas pabora:

72 "UppatumoHaibHble, TOKa3aTeIbHbIe U
norapuMudecKkue HepaBeHcTBa"

73 KomiiexcHele yncna. https://edsoo.ru/
AnrebGpanyeckas u

74 TpUTOHOMETpUYECKast (POPMBI 3amucu https://edsoo.ru/
KOMILIEKCHOTO YHCIIa

75 ApudmeTrueckue orneparum ¢ httos://edsoo.ru/
KOMIUIEKCHBIMU YHCIIAaMHU

76 Apudmerrueckue onepaum ¢ hitos:/fedsoo.ru/
KOMIUIEKCHBIMHU YUCIIaMHU

77 I/I3O6pa)KGHI/IeVKOMHJ'IeKCHBIX quceln Ha httos://edsoo.ru/
KOOPJAWHATHOH MJIOCKOCTH AERs:7e0s00.1

78 I/I306pa)KGHI/IevKOMHJ'IeKCHBIX quceln Ha https://oblakoz.ru/
KOOP/AMHATHOH MJIOCKOCTH

79 ®dopmymna Myaspa. https://oblakoz.ru/

80 ®opmyna Myapa. Kopii n-oit https://oblakoz.ru/
CTEIEeHH U3 KOMIUIEKCHOTO YHciia
[TpuMeHeHne KOMIUIEKCHBIX YHCeT TS

81 peeHust GU3NYECKUX U https://oblakoz.ru/

TreOMCTPHUYCCKUX 3aaa1
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Konrtponsnas padora: "KomiuiekcHbie

82 \
qHCia

83 Harypanbnblie u nienbie yucia https://oblakoz.ru/

84 HarypanbHble u 11enpie yucia https://oblakoz.ru/
IIpumenenue Npu3HaKOB IEIUMOCTH

85 p P A https://oblakoz.ru/
LEIBIX YHCEI
IIpuMmenenne NpU3HAKOB JEIMMOCTH

86 p p A https://oblakoz.ru/
LIETBIX YACET
IIprnMeHeHne IPU3HAKOB AETUMOCTH

87 p P é https://oblakoz.ru/
nenbix yncen: HOJ u HOK
IIprnMeHeHnEe IPU3HAKOB AETUMOCTH

88 P P é https://oblakoz.ru/
uensix yucen: HOJl u HOK
I[IpuMmeHnenne NPU3HAKOB JEIMMOCTH

89 p p A https://oblakoz.ru/
LEJIBIX YUCEII: OCTATKH [0 MOIYJIIO
IIpnMeHeHnEe IPU3HAKOB AETUMOCTH

90 p P A https://oblakoz.ru/
LEJIBIX YUCEJI: OCTATKH 110 MOJIYJIIO
[IpuMeHeHne NpU3HAKOB AETUMOCTH

91 LEJIBIX YK CeN: anroput™ EBkinuaa nis https://oblakoz.ru/
pelieHus 3a/1a4 B IEbIX YHCIIax

92 KontponbHas pabota: "Teopus nenbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI- https://edsoo.ru/
CIIEICTBUSL
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

94 PaBHOCHIBHBIE CHCTEMEI M CUCTEMEI- https://edso0.ru/
CIIEICTBUSI

95 OCHOBHBIE METObI PELIEHUSI CUCTEM U https://edsoo.ru/



https://oblakoz.ru/
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https://oblakoz.ru/
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COBOKYITHOCTEW palliOHaIbHBIX
ypaBHEHUI

96

97

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW UppalMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYIHOCTEW MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U

COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4ecKux
ypaBHEHUH

https://lecta.ru/egepromo/

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

https://lecta.ru/egepromo/

101

IIpuMeHeHNnEe CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3auyYHbIX 00JacTel HayKH U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJIYYEHHBIX PE3yIbTaTOB

https://lecta.ru/egepromo/

102

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3aMyYHbIX 00JacTel HayKH U
peasIbHOM JKU3HU, UHTEPIIpETaLINS
MOJIYYEHHBIX PE3yIbTaTOB

https://lecta.ru/egepromo/

103

HpI/IMCHCHI/IC HCEPABCHCTB K PCIICHUIO

https://lecta.ru/egepromo/
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MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13
pa3IMyYHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETaLINS
MOJIYYEHHBIX PE3yIbTaTOB

KonTponbnas pabora: "CucreMbl
pallnOHAJIBHBIX, UPpPALUOHATIBbHBIX

104
MOKa3aTEeIbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHU"
PaumonanbHble YpaBHEHUS C

105 1 yp https://lecta.ru/egepromo/
napameTpamu
PanmonansHble HEPABEHCTBA C

106 H p https://lecta.ru/egepromo/
rapameTpamMmu
PanmoHansHbIE CUCTEMBI C

107 H https://lecta.ru/egepromo/
rapameTpamMmu
HppanuoHanbHbBIC YpaBHCHUS,

108 ppatt P https://lecta.ru/egepromo/
HEPaBEHCTBA C TTapaMeTpamMu
UppanmoHaibHbIE CUCTEMEI C

109 ppatt https://lecta.ru/egepromo/
napameTpamu
Iloka3aTenbHBIC YPaBHCHUS,

110 yp https://lecta.ru/egepromo/
HEpaBEHCTBA C TapaMeTpaMu
Tloka3zarenbHBIE CUCTEMBI C

111 https://lecta.ru/egepromo/
napameTpamu
JlorapudmMudeckue ypaBHEHHU,

112 pug yp https://lecta.ru/egepromo/
HEpaBEHCTBA C MapaMeTpamMu
Jlorapudmuyeckue CUCTEMEI C

113 pug https://lecta.ru/egepromo/
napameTpamu
T UTOHOMETPHUUCCKHUEC ABHCHU C

114 p P yp https://lecta.ru/egepromo/

napameTpamu
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115

TpuroHnomeTpruyeckue HEPaBEHCTBA C
napameTpamu

https://lecta.ru/egepromo/

116

117

118

119

TpUroHomMeTpuIeCcKue CUCTEMBI C
rapameTpamu

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C
rnapameTpamu

HOCTpOCHI/IC Hn UCCIICIOBAHUC
MAaTEMATHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTCM
ypaBHeHI/Iﬁ C ImapamMeTpamMu

ITocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIEeN peanbHbIX
CUTYyallUi C IOMOIIBIO CUCTEM
ypaBHEHUH C apaMeTpaMu

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

120

KonTponsnas pabora: "3anauu c
napaMerpamu’

121

122

[ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

https://lecta.ru/egepromo/

https://lecta.ru/egepromo/

123

[ToBTOpenue, o6o0mEeH e,

CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.

Cucremsl ypaBHeHUI"

https://lecta.ru/egepromo/

124

[ToBTOpenue, o600mEHNE,
cucTeMaTu3alus 3HaHUH:
"HepaBencrna"

https://lecta.ru/egepromo/
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[ToBTOpenue, 06001eHNE,

125 cHUCTeMaTU3alys 3HAHMM: https://lecta.ru/egepromo/
"HepaBencrna"
[ToBTOpeHme, 06001IeHNE,
126 cHUCTeMaTH3aIvs 3HaHHM: https://lecta.ru/egepromo/
"HepaBencrsa"
[ToBTOpeHue, 0600mIEH e,
127 cucTeMaTu3alus 3HaHui: https://lecta.ru/egepromo/
"IIpon3BonHas u €€ npuMeHexnue"
[ToBTOpeHue, 0600IIEHNE,
128 CUCTEMAaTH3AalNs 3HAHWI: https://lecta.ru/egepromo/
"IIpousBoaHas u e€ npuMeHeHue"
[ToBTOpeHmE, 0000IIEHNE,
129 CUCTEMAaTH3AalNs 3HAHWM: https://lecta.ru/egepromo/
"[IpousBoaHas u e€ mpuMeHeHue"
[ToBTOpenue, o6o0IIEHNE,
130 cucremaru3anus 3HaHui: "MHTEerpat u https://lecta.ru/egepromo/
€ro npuMeHeHue"
131 l;ﬁzfaesizu iiOfizI;;é"@mumu https:/lecta.ru/egepromo/
132 giiﬁi;ﬁ?iﬁfcpyHKmm https:/lecta.ru/egepromo/
133 gii?\f;;izu Ziofﬁi?’"qaymm" https:/lecta.ru/egepromo/
134 WroroBas koHTpoJsibHas paboTa
135 HToroBasi KOHTpOJIbHASA paboTa
136 [ToBTOpenue, o600mIEHNE,

cHCTEMaTH3aInsI 3HaHUH
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

13



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Havasia MaTemMaTuyeckoro ananusa, 10 kimace/ Komsirua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO
«3narensctBO «lIpocBemienue»

MaremaTtuka : anreOpa u Hayajga MaTEMAaTHYECKOIO aHAJIN3a, TEOMETPUSL.
Anrebpa 1 Havasia MatemaTuueckoro ananusa. 11 knace. Konsarun 10. M.,

TkaueBa M. B., ®énoposa H. E.. U3gatenscTBo "l[IpocBenienne”

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

AnreOpa u Hadaja MaTEeMaTHIECKOTO aHaIn3a. MeTonueckne peKOMEH/ IallnH.
10 xnacc : mocoOue st yauteneit o0ieoopazonar. opranuzanuii / H. E.
dénopona,

M. B. TkauéBa. — M. : [IpocBemenue,

Anre0Opa 1 Hadaja MaTEMaTUYECKOTO aHaIn3a. MeTonyeckue
pekoMmenaamnuu. 11 kmacc : mocobue st yauTeneit o0ieoopa3onar.
opranuzanuii / H. E. ®énopoga,

M. B. Tkauésa. — M. : IIpoceemenue,

AnrebOpa 1 Havasla MAaTEMaTUYECKOTO aHaJIN3a.

Junaktuyueckue matepuansl. 10 kmace : yray06:. yposens / [M. U. [1laGynuH,

M. B. Tkauésa, H. E. ®&noposa, O. H. /lo6poBa].— 4-¢ m3a1.— M. :



[Ipocsenienue,

Anre0Opa u Havyajla MAaTEMaTUYECKOIO aHaJIU3a.

Hunaktudeckue matepuansl. 11 kiacc : yray6i. yposens / [M. W. 11aOyHuH,
M. B. Tkauésa, H. E. ®&noposa, O. H. /lo6poBa].— 4-¢ uzg.— M. :
[Ipoceemienue,

TkauéBa M. B. Anre6pa u Hauana MaTeMaTH4YECKOTO aHAIM3a. TeMaTH4ecKue
TecThl. 11

kJjacc. ba3oBblid U yriayOnEHHBIN YPOBHU

Tkauéra M. B. AnreOpa u Hauasa MaTeMaTHYECKOT0 aHanu3a. TemaTuueckue
TecThl. 10

kJjacc. ba3oBblii U yriayOaEHHBIN YPOBHU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lecta.ru/egepromo

https://oblakoz.ru/

https://edsoo.ru/
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