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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
INIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCIHOJIB3YEMBIX YHCENl M
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHMX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaep)kareinbHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPbHIE MPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeil U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPAaBUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEILICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHSI

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TeOMETPUYECKUH CMBICT U
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 MaTPHUIL U OTIPEIETUTENEH.

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

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3afanus (yHKIUU. B3aumHO o00paTHBIE (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (yHKIMS ¢ HATypaJdbHBIM U 1IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 151 peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHUs IOCJEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpeppiBHble GyHKIIMM W WX CBOWCTBA. TOuYkw paspbiBa. ACHUMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa A peneHus
3a/1a4 B LIEJIBIX YUCIAX.

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 (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuYHbIX O0JacTedl HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpauKu.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
IPUKIAJAHBIX 3aJadax, JUIsl OIPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIBI0 U depeHIInantbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
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 cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM ACsATEIbHOCTH, JTaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crmoco0 penieHus ydeOHOW 3agadu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpolJeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSAMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOLECCA, A TaKXKE BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHMS 3a1adH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iudyve M CXOJCTBO MO3UIUNA, B KOPPEKTHOW (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3eHTAllMN U OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W WHBIE), BBINOJHATH CBOIO YacThb paboOThHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YWCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTPABUIIA OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBATh MOHATHEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPAaBHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3((UIMEeHTaMu, KOPHU MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI ISl TPEOOpa3OBaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPAaBEHCTBA II0 YCIOBHIO 3aJayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKoB PyHKIINIL;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasareyieM, rpaguk KOpHsS N-Oi cTemneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONB30BaTh Tpaduku (QYHKUUMNA 1T  UCCIEIOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apumeTHdecKas M TreoMeTpuyeckas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: ITOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIMYU, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl 1 HOK naTypasibHBIX uMcen sl peleHus 3a1ay, MPUMEHSTh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMEpUpOBaTh MOHATUSMHU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL. https://resh.edu.ru/office/user/profile/
1 MHorousensl. PannoHanbHble ypaBHEHHS 1 o4 1 https://www.yaklass.ru/
HepaBeHcTBa. CHCTEMBI JIMHEWHBIX https://ege.sdamgia.ru
ypaBHEHUH
https://resh.edu.ru/office/user/profile/
2 Oynkuun 1 rpadguky. CreneHHas QyHKIus ¢ 12 1 https://www.yaklass.ru/
LeJIBIM IIOKa3aTeIeM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 ApudmeTrueckuii KOpeHb N-Oi CTETICHHU. 15 1 https://www.yaklass.ru/
HppaumnoHnanbHble ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 https://www.yaklass.ru/
ypaBHEHUSA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 Jlorapudmudeckas GpyHKIms. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHEeHUs https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 TpHFOHOMeTqueCKHe BBIPAXKCHUA U 29 1 https://www_vaklass_ru/
ypaBHEHUSA https://ege.sdamgia.ru
7 ITocnenoBaTenbHOCTH U IPOTPECCUH 10 1 https://resh.edu.ru/office/user/profile/
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI
https://resh.edu.ru/office/user/profile/
1 HccnenoBanne GyHKIHMN C TOMOLIBIO 29 1 https://www.yaklass.ru/
MIPOU3BOIHOMN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 [TepBooOpasHast 1 HHTETpa 12 1 https:// WWW'vakIE_lSS'rUI
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 I'paduKn TPUrOHOMETPHIECKHX (PYHKIIHIA. 14 1 https://www.yaklass.ru/
TpUroHOMETPUYECKUE HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 I/IppaIII/IOHaﬂI)HBIe, IIOKa3aTCJIbHBIC U 24 1 https://www_yaklasslru/
norapupMHUECKUe HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 KommnekcHbie uncia 10 1 hitps:/ WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 HarypanbHsle u nensle ynucna 10 1 https:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
CHCTEMBI paLHOHATBHBIX, HPPALHOHATBHBIX https://resh.edu.ru/office/user/profile/
7 MOKa3aTeIbHBIX U JorapupMUIecKux 12 1 hitps:// www.vaklgss.ru/
o https://ege.sdamgia.ru
YpaBHEHUHU
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https://resh.edu.ru/office/user/profile/
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 https://www.yaklass.ru/
3HAaHUU https://ege.sdamgia.ru
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m Tema ypoka KoanuecTBO Jara Jara
4acoB IIaHupyemMasi  (QaKTH4YecKas

[[MHOkecTBO, onepaliy HajJi MHOXKECTBAMU U UX CBOMCTBA
Huarpammsbl Ditnepa-Benna

3 [IpumeHeHne TEOpETUKO-MHOKECTBEHHOT'0 aniapaTa JUlsl pelieHus 3a1a4 1

4 Parnmonanbhele uncina. OObIKHOBEHHBIE M IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
OeCKOHEeUHbIE IEPUOIUUECKUE IpOOH

5 Parmmonanbueie uncina. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOH, TIPOLIEHTHI, 1
OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

6 ITpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAJHBIX 33134 1

7 [Ipumenenue apodeii u NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4 1

8 JleiicTBUTENBHBIE YKCIIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1

9 Apudmernueckue oneparuu ¢ AeHCTBUTEIbHBIMHA YHCIaAMU 1

10 Moaynb IEeMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1

1 [TpubnuxEHHbBIE BEIUMCIICHUS, TPaBUIIa OKPYTIICHHS, IPUKU/IKA U OLIEHKA 1
pe3yJibTaTa BBIYUCICHUN

12 OcCHOBHBIE METO/BI PELIECHUS 1IEJIBIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUN U 1
HEPABEHCTB

13 OcCHOBHBIE METO/BI PELIECHUS 1IENIBIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUH U 1
HEPaBEHCTB

14 OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUH 1 1
HEPABEHCTB

15 MHorouneHs! OT OJJHOM epeMEeHHOM. JleleHre MHOrO4IeHa HA MHOTOWIEH € 1

octaTtkoM. Teopema besy




16

MHorousneHsl ¢ nenbiMu kKodpdunuentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUN

18 Pemenue cucreM TUHEHHBIX YpaBHEHUN

19 Matpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. ONpeaenuTesb MaTpULbl 2X2, ero
Tre€OMETPUUYECKUN CMBICT U CBOMCTBA; BBIUMCIIEHUE €r0 3HAYCHUS

20 Onpenenurenb MaTPUIBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA;
BBIUMCIIEHUE €r0 3HAUCHUS

21 [IpuMeHeHue onpeennuTeNs A1 peleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUIN

22 Pemenue npukinaaHbix 3a1a4 ¢ MIOMOILIBIK CUCTEMBbI JIMHEHHBIX YPABHEHUI

23 Perienue npukiagHbIX 3a7a4 ¢ MOMOILIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

24 KonrtponbHas padora: "PanmonanbHble ypaBHEeHHs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

o5 @ynkius, cnocoOsl 3aganust GyHkuy. B3anMHo oOpaTHbIE QPYHKITUH.
Kommnozunus pyHkimi

26 I'padux pyHkumu. DneMeHTapHble MpeoOpa3oBaHus rpapuKoB GyHKIMHA

97 OO6nacTh ornpeieneHuss © MHOXKeCTBO 3HaueHuH pynkuu. Hynmu ¢pyHkumu.
IIpoMexyTKH 3HaK IOCTOSTHCTBA

28 Yérubie u Heu€THbIe QyHKIMU. [Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHblIee 3HaueHue
(GYHKIIMN Ha IPOMEXKYTKE

30 Jluneiinas, KBaJpaTU4Has U IpOOHO-TUHEWHAS QYHKIIUU

31 DneMeHTapHOe UCCIIEIOBaHNE U TOCTPOCHUE TpaUKOB ITHX QYHKIUN




32 DneMeHTapHOe UCCIeI0BaHUE U MOCTPOEHUE rPauKOB 3TUX (HYHKIIHIA

33 CreneHb ¢ LeIbIM IToKa3aTeneM. buaom HeroToHa

34 CreneHsb ¢ LeIbIM IToKa3aTeneM. buaom HeroToHa

35 Crenennas ¢yHKIHUS C HATYpaJIbHBIM H LIENbIM MoKa3aTeneM. EE€ cBoiicTa u
rpadux

36 Kontponbnas padota: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk"

37 ApudmeTrueckuii KOpeHb HaTypalbHON CTETIEHH U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T0 CBOMCTBA

39 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTENICHH U KOPHH

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUIM, COJIEPIKAIINX CTENCHH U KOPHU

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTEICHH U KOPHH

4 Uppanmonansublie ypaBHeHUs. OCHOBHBIE METOBI PELICHUS
UppallMOHATILHBIX YpaBHEHUI

43 WppanmonansHbie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS
MppaIMOHAIEHBIX YPaBHEHHHA

44 WppanmonansHbie ypaBHeHUsI. OCHOBHBIE METOBI PEIICHUS
MppaIMOHAIEHBIX YpaBHEHHH

45 PaBHOCUIIbHBIE TIEpEXObl B PEHICHIUH UPPAIIMOHAIBHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATBHBIX YpaBHEHHHA

47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH HPPAIIMOHATEHBIX YPaBHEHHH

48 PaBHOCHIIBHBIE TIEPEXOIbI B PEHICHUH UPPAIIMOHAIBHBIX YPaBHEHUH

49 CaoiicTBa 1 rpa@uK KOpHsI N-Oi CTENEeHH Kak QyHKIIMH 0OpaTHOU CTENEHH C

HaTypaJIbHBIM IIOKa3aTelIleM




CaoiicTBa u rpaduk KOpHS N-0if CTeNeHN KaK (yHKIUN OOpaTHON CTEIIECHH C

50 1
HATypaJIbHBIM MOKa3aTelleM

51 KonTponbHas pabota: "CBoiicTBa u rpaduk KOpHsI N-OW CTETICHH. 1
WppanmonansHble ypaBHeHUA"

52 CreneHsb ¢ pallMOHAIBHBIM IMOKa3aTeIeM U €€ CBOMCTBA 1

53 Crenens ¢ pallMOHAIBHBIM MOKa3aTeleM U €€ CBOMCTBa 1

54 CreneHsb ¢ paluOHaIBHBIM MTOKA3aTeNIeM U e€ CBOMCTBA 1

95 [Toka3zarenpHas GyHKIHA, €€ CBOCTBA U rpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIMA 15 pEHICHUs] ypaBHEHUH

57 Hcnonb3oBanue rpadvka pyHKINU 11 pEIIeHUs] ypaBHEHUN

58 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUU

59 [TokazarenpHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTENbHBIX 1
YpaBHEHUH

60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbnas padora: "[lokazarensHas pynkuus. [lokazarenbHbie 1
ypaBHEHHUS"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudwm gucia. CBoicTBa Jorapudma 1

64 Jlorapudm yucna. CroiicTa jorapudpma 1

65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecATUYHBIC U HATypaJIbHBIE JIOTapH (MBI 1




67 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI

68 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPUDMBI

69 [IpeobOpazoBanue BeIpaKEHUH, COIEPKAIIUX JOTaprUPMBbI

70 Jlorapudmuueckas GyHKIUs, €€ CBOHCTBA U rpaduk

71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK

72 Hcnonb3oBanue rpaduka GyHKINU A pelICHUs] ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIMK 15 pEeHICHUS] ypaBHEHUH

72 Jlorapudgmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUIECKUX ypaBHECHUI

75 Jlorapudgmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX ypaBHEHUN

76 Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/BI PEIICHUS
Jorapu(PMUYECKUX YpaBHEHUM

77 PaBHOCHUIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI

78 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIICHUH JOrapu(pMUUECKUX YpaBHEHUN

79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue
ypaBHEHHUS"

80 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YHCIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT'€HC M KOTaHI€HC YMCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOI0 apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUIECKUX




(GYHKIMN 9UCIOBOTO apryMEeHTa

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHUE TPUTOHOMETPUUECKUX

85 (GYHKIMN 9UCIOBOTO apryMEHTa 1
86 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [Ipeobpa3oBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
91 [IpeoOpazoBaHre TPUTOHOMETPHUUCCKUX BBIPAKCHHI 1
92 [IpeobpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [IpeobpazoBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
94 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
95 Pemenne TpUroHoOMEeTpUUECKUX ypaBHEHUI 1
96 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
97 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUN 1
98 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
99 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
101 Kontponbnas padota: "TpuroHoMeTpruiecKue BEIPAKEHUS U 1

TPUTOHOMETPUYECKHE YpaBHEHNA"




ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHMs IIOCIIENOBATEIbHOCTEN. MeTon

102
MaTeMaTH4eCKON NHAYKLIUN

103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIE0BATEILHOCTH. MicTOpHs aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmerrdeckass Iporpeccus

105 I'eomeTprueckas nporpeccus

106 beckonewHo yObIBaroIIas reoMeTprUIeCcKas MPOrpeccus

107 Cymma OeckoHEYHO yOBIBarOIIEH FreOMETPUUECKOM MPOTrpeccuu

108 JIMHENHBIN U SKCIOHEHIMAIBHBIA pocT. Yncio e. opmyia CIOKHBIX
MIPOIICHTOB

109 JIuHeNHBIN 1 SKCIOHEHIMAIbHBIN pocT. Uncno e. @opmyiia CI0KHBIX
IIPOLICHTOB

110 Vcnonb30BaHue NPOrpeccuy Ui PEeLIeHNs pealbHbIX 3a1a4 IPUKIAJHOIO
Xapakrepa

111 Kontponbnas padota: "[locinenoBarensHOCTH U TIporpeccun”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. AcUMNTOTHI TpaduKOB QyHKIIUN

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE

115 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke

116 MeTto MHTEpBaJIOB ISl pEIICHNS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

118 MeTtoa MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB




119 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUH IS pEIICHHS 3324 1
120 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLNHN IS pEIICHHS 33124 1
121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Ornpezenienue, reOMETPUYECKUM CMBICI IIPOU3BOIHON 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 YpaBHeHHE KacaTeIbHOU K rpaduKy )YHKITUU 1
125 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1
126 [Ipou3BoIHBIEC AIE€MEHTAPHBIX (PYHKIINUN 1
127 [Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH 1
128 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIINU (QYHKITUI 1
129 [Ipou3BoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (HYHKITUH 1
130 [Tpou3BosHas CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIO3ULIUU (PYHKIIUI 1
131 Kontponbnas padota: "[IponsBoanas” 1
132 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1
134 Hrorosast konTpoapHas paboTa 1
135 HToroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpeHMEe, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KIIACC

Ne i/ Tema ypoka KosaunuyectBo Hara Mara
4acoB IIaHupyemMasi  (QaKTH4YecKas

1 [TpumeHeHne TpON3BOTHON K UCCIETOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

3 IIpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTb U 1
9KCTPEMYMBI

4 [TpumMeHeHne TpOM3BOTHON K UCCIIETOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 IIpuMeHeHHne NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI

6 IIpuMeHeHre NPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
IKCTPEMYMBI

7 Haxoxaenne HaubobIIero 1 HaMMEHbILIEr0 3HAYEHUS] HETIPEPHIBHOM 1
(GyHKIIMM Ha OTpe3Ke

3 HaxoxxaeHre HanOobIIero 1 HAMMEHbIIET0 3HAYEHNsI HENPEPhIBHOMN 1
(GYHKIIMM Ha OTpe3Ke

9 HaxoxxaeHre HauOobIIero 1 HAMMEHbIIET0 3HAYeHNs HENPEPbIBHOMN 1
(GyHKINU Ha OTpe3Ke

10 Haxoxnaenne HaubobIIero 1 HaUMEHbILIEr0 3HAYEHUSI HETIPEPHIBHOM 1
(GYHKIIUHM Ha OTpe3Ke

11 Haxoxxnenre HanOobIIero 1 HAMMEHbIIET0 3HAYSHUST HEPEPhIBHOM 1
(GYHKIIMHM Ha OTpe3Ke

12 HaxoxxneHne HanOobIIero 1 HAMMEHbIIET0 3HAYSHUsT HEPEPhIBHOMN 1




(GyHKIMU Ha OTpE3Ke

HpI/IMeHCHI/Ie HpOHSBOI[HOﬁ JJI1 HAaXOXACHHUA HANTTYYIICTO PCIICHHUA B

13
MPUKIIAJAHBIX 3a7a4ax

14 [TpuMeHeHHe TPOU3BOIHOMN AJIs1 HAXOXKIEHUS] HAWIIYULIEero PeleHUs B
MPUKJIAJHBIX 3a7a4ax

15 [TpumeHeHre TpOU3BOTHOMN JJISl ONPECTICHHSI CKOPOCTU M YCKOPEHHUS
nporiecca, 3alaHHOT0 (GOPMYIIOi Ui rpadhukomM

16 ITpuMeHeHre NpOU3BOIHOMN IS ONPEENICHHSI CKOPOCTU U YCKOPEHUS
nporiecca, 3aIaHHOTO (OPMYIIOH Ui rpadhuKomM

17 Komnosurus ¢yHkimit

18 Komnozumus GyHKimit

19 Komnosurus ¢yHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON TIOCKOCTH

21 I'eomeTpuueckue o0pa3sl ypaBHEHUH HA KOOPAUHATHOM MJIOCKOCTH

22 KonTponbnas pabota: "UccnenoBanue pyHKIHA ¢ TOMOIIBIO TPOU3BOAHOMN"

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpaznble anemeHTapHbIX (QyHKIUH. [IpaBuna HaxoxaeHNS
epBOOOPaA3HBIX

o5 ITepBooOpazHbie aeMeHTapHbIX QyHKIMHA. [IpaBuia HaxoxaeHUs
epBOOOPaA3HBIX

26 HNurerpai. ' eoMeTpuyecKkuii CMbICI UHTETpasa

27 Brruucnenne onpenenénnoro uHTerpaia mo hopmyne Herotona-JleitGnuma




28

Breruncnenue onpenenénroro naterpaia no gpopmyne Herotona-Jleiibnuma

29 [TpumeHeHne UHTErpaNa Al HAXOXKACHUS TUIOMIAIeH MIOCKUX GUryp

30 [TpumMeHeHne UHTErpaia sl HaXOXKACHUS 00bEMOB FEOMETPUICCKUX TEI

31 [Tpumeps! pemenuit nuddepeHImaibHbIX YpaBHEHUH

32 [Tpumeps! pemenuit qudepeHanTbHbIX YpaBHEHUN

33 MareMaTHueCKoe MOJICIIMPOBAHUE PEATIHHBIX MPOIIECCOB C TOMOIIBIO
nuddepeHInaTbHbIX YPaBHEHHIM

34 KonTponbras padora: "[leppoobpasznas u uaTerpan”

35 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu

37 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U TpapuKu

38 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

a1 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO

TpI/IFOHOMeTpI/I‘{CCKOP'I OKpPY’KHOCTHU




44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
48 Konrponsnas pabdora: "['paduku TpUroHOMETPHUUECKUX ()YHKITHA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHbBIE METO/IbI PEILIeHHs 0KA3aTEeIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/1bI PELLICHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METObI PELIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHbBIE METO/IbI peLIeHUs JJorapu(pMUUECKUX HEPABEHCTB 1
55 OcCHOBHBIE METO/BI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
56 OcCHOBHBIE METOBI PELIEHUS JOrapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIBI PEIIECHUS HPPAITIOHATEHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl PELIeHNs UPPALlMOHATIBHBIX YPaBHEHUN 1




62 I'paduueckue METOIbI PELICHNUS UPPALMOHATIBHBIX YPaBHEHHUN 1

63 I'paduueckue MeTOIbI pEeLICHHS TOKA3aTeIbHBIX YPaBHEHUN 1

64 I'padpuaeckue MeToNbI pelIeHUs MOKa3aTeIbHBIX HEPABEHCTB 1

65 I'paduueckue MeTOIBI peICHNS JOTapUPMHUUECKIX YPAaBHEHUI 1

66 I'paduaeckue MeToapl pemmeHust JorapuPMUIECKUX HEPAaBEHCTB 1

67 I'paduaeckue MeToapl pemeHus JIorapuPMUIECKUX HEPABESHCTB 1

68 I'paduueckue METOIBI pEeLICHNS TOKA3aTEeIbHBIX U JIOTApU(MUICCKUX 1
YpaBHEHUU

69 I'paduueckue MeTo bl pelIeHHs ToKa3aTeIbHbIX U JIOTapu(PMUIECKUX 1
YpaBHEHUU

70 I'paduueckue MeTo bl peLIeHNs [TOKa3aTeIbHbIX U JIOrapu(MUIECKUX 1
HEpPaBEHCTB

71 I'paduueckue METOIBI PEeLICHNS TOKA3aTEeIbHBIX U JIOTApU(MUICCKUX 1
HEPaBEHCTB

79 KontponbHas padora: "HppanuoHaibHble, TOKa3aTelbHbIE U 1
norapu@muyueckue HepaBeHcTBa"

73 KommnnekcHble uncna. Anrebpandeckas 1 TPUTOHOMETpHUYEcKast pOpMbI 1
3aMMCH KOMIUIEKCHOTO YHcia

74 KommekcHbie uncna. AnreOpanueckas U TPUTOHOMETpUYecKasi OpMBI 1
3aIMCH KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckre onepanu ¢ KOMIJIEKCHBIMU YUCIaMH 1

76 Apudmernueckre onepanum ¢ KOMIJIEKCHBIMU YU CIaMU 1

77 N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHOMN TIOCKOCTH 1




78 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-01 CTENEHU U3 KOMIUIEKCHOT'O YUCia 1
80 ®opmyna Myaspa. KopHu N-0ii cTeneHn u3 KOMIUIEKCHOTO Yucia 1
81 [TpruMeHeHnEe KOMIUICKCHBIX YMCEI JUISl pEIICHUs (PU3HUSCKUX U 1
TeOMETPUUYECKUX 3a7a4
82 KonTponbHas padora: "KomrnekcHsie gucina' 1
83 HatypanbHble u 1iesnbie uncna 1
84 HarypanbHble u 1enble yncna 1
85 [TpuMeHeHHE TPU3HAKOB ICTUMOCTH TISJIBIX YHCEIT 1
86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH IIENIBIX YHCET 1
87 [Ipumenenue npusHakoB Aenumoctu uensix yucenn: HOJl u HOK 1
88 [Tpumenenne mpu3HakoB aeaumocty enbix grcen: HOJ[ u HOK 1
89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEI: OCTATKU MO MOIYITIO 1
90 [IpuMeHeHne NPU3HAKOB ACIUMOCTH EJIBIX YHCEI: OCTATKU 110 MOJIYIIIO 1
o1 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IIENbIX YHCEeN: alnropuT™ EBkmnna ans 1
pelIeHUs 3a/1a9 B IIEJIBIX YHACIaxX
92 KonTtponbHas padora: "Teopus nenbix yncen" 1
93 CucreMa ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI- 1
CIICJICTBUS
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBbI- 1

CICACTBUA




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U COBOKYHHOCTGI\/'I palOHaJIbHBIX

95 .
ypaBHEHHH

96 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MPpaIlMOHAIBHBIX
YpaBHEHUU

97 OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUU

98 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX
ypaBHEHUU

99 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX
YpaBHEHUU

100 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JI0rapupMUUECcKux
ypaBHEHUH
[TpuMeHeHne CHCcTeM K pelIeHUI0 MAaTeMaTHUECKUX 331a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAYKH U PeaTbHOM KU3HH, HHTEPIPETAINs
IIOJTyYEHHBIX PE3yJIbTaTOB
[TpuMeHeHne CHCTeM K pelIeHUI0 MaTeMaTHYECKHX 3ajad v 3a7a4 13

102 pa3NMYHBIX 001aCTeH HAYKH U peallbHOW KU3HH, MHTEPIPETALUS
MOJTyYCHHBIX PE3yJIbTaTOB
IIpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3NUYHBIX 001aCTeH HAYKH U peallbHOW KU3HH, HHTEPIPETALINS
MOJTyYCHHBIX PE3yJIbTaTOB

104 KontponbHas pabdora: "Cucremsl paliiOHAIbHBIX, UPPALMOHAIBHBIX
MoKa3aTeJIbHbIX U JIOTapu(PMUUIECKUX YpaBHEHHH"

105 PanvonaneHbIE ypaBHEHMS C MapaMeTpaMu

106 PanmonasibHble HEpaBEHCTBA € TapaMeTpamMu

107 PanmonanpHble cUCTEMBI C TapaMeTpaMu




108

WppaimonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMHu

109 HppanmoHaibHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenpHble ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu

111 ITokazaTenbHBIE CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu

113 JlorapudMuueckre CHCTEMBI C TapaMeTpaMHu

114 Tpuronomerpuyeckue ypaBHEHHs ¢ TapaMeTpamMu

115 TpuronomeTpuuecKkre HEPaBEHCTBA C IIapAMETPAMHU

116 TpuroHomMeTpuuecKre CUCTEMBI C TapaMeTpaMHu

117 [TocTpoenue u uccieoBaHNe MAaTEMATUUECKUX MOJIENIeH peaTbHbIX
CUTYaIU# C IOMOIIBIO0 YPaBHEHUH C MapaMeTpaMu

118 [TocTpoeHue 1 UCCIIeJOBaHUE MATEMATHUECKUX MOJISIICH PeaTbHBIX
CUTYyAallMi C IOMOUIBIO CUCTEM YPABHEHUH C ITapaMeTPaMHU

119 [TocTpoenue u uccne0BaHNe MAaTEMATHUECKUX MOJIENIeH peaTbHBIX
CUTYaIUH C OMOIIBIO CUCTEM YPaBHEHHH ¢ TapaMeTpamMu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIS 3HaHU: "Y paBHEeHUS"

122 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

123 [ToBTOpenue, 0600IIEeHNe, cUCTeMaTH3aus 3Hanuii: "Y paBHeHus. CucteMbl
ypaBHeHUH"

124 [ToBTOpeHnue, 0600meHne, cucreMaTu3anus 3Hanui: "HepaBencTsa"




125 [ToBTOpenue, 0600meHne, cucreMaTu3anus 3Hanuii: "HepaBenctna" 1

126 [ToBTOpeHme, 0000IIEHNE, cCUCTeMaTH3anKs 3Hanuii: "HepaBencraa" 1

127 [ToBTOpeHue, 0600meHne, cucremaTu3anus 3Hanuii: "[IponsBoaHas u eé 1
IpuMeHeHue"

128 [ToBTOpeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u e 1
npuMeHeHue"

129 [ToBTOpeHue, 00001EeH e, cucTeMaTH3alus 3Hanui: "[Ipou3BoaHas u eé 1
npuMeHeHue"

130 [ToBTOpeHmEe, 00001EeHNE, cucTeMaTH3alus 3HaHui: "VIHTerpan u ero 1
npuMeHexnue"

131 [ToBTOpenue, o600IeHNE, cUCTeMaTH3aIMs 3HaHUH: "OyHKIUN" 1

132 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3HaHui: "OyHkun" 1

133 [ToBTOpeHME, 006001eHNE, cucTeMaTH3anus 3HaHni: "OyHKIN" 1

134 Wrorosas koHTpoJsIbHAs paboTa 1

135 HToroBasi KOHTpOJIbHASA paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIUsT 3HAHUN 1

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136




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

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaTH4YeCcKoro aHaiausa (B 2 yactax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10Ll MHEMO3HNHA»

* Martemaruka: anredpa U Hauajia MaTeMaTHYECKOT0 aHaIN3a, FTEOMETPHSI.
AnreOpa u Hauajia MaTeMaTUYeCKOro aHaiau3a (B 2 yactsax), 11 kmace/ Hacts 1:
Mopakosuu A.I'., CemenoB I1.B.; YacTtb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuya A.I'., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10Il MHEMO3HUHA»

Maremartuka. Anredpa 1 Hayajla MaTeMaThuyeckoro aHanusa. 10 kiacc.
VYyeonuk. YrimyOnéunsiii ypoBeHbABTOP(b1): Mep3msak A.I'.,HomupoBckuii
I.A., ITosikoB B.M./ ITox pen. [Togonsckoro B.E.; AkiinonepHoe o011ecTBO
«M3parensctBO «IIpocBenieHuney;

Mep3sik, [Tonskos. Anrebpa. 10 kiracc. CaMOCTOSATEIbHBIC U KOHTPOJIbHBIC
paboThI (yray0sieHHBIN ) AKIIMOHEpHOE 00111ecTBO «31aTeNnbCcTBO

«IIpocsemieHuey.

METOINUYECKHUE MATEPHUAJIBI VI YYUTEJIA



Anre6pa u Hadana MareMatudeckoro aHanusa. 10 kiacc. YriayOeHHbIH
ypoBeHnb. Metoanueckoe nocoodue (E.B. bynko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. Skup); AkimoHnepHoe o01ecTBo «31aTenbcTBO

«HpOCBCHICHI/Ie»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



