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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpefaHero oOuiero oOpa3oBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYuebnbiii Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjiaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX I JAJbHEHMIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUS ¢ TIOMOLIBIO MHIAYKIUU U PacCyXAaTh NE€AYKTHUBHO, HUCIIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecs MOJY4YaroT HOBBIA OMNBIT PEIICHUsS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIpPETAllUK  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeTLHOCTH, TpeOyIomed TPOJOKUTEIHHOM KOHIIGHTpPAIlMd BHUMAHMUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJIEPKATENbHO-METOANYECKHE JHHUM HU3YyYaloTCs Ha NPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MAaTeMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yuciia U BBIYMCICHUS» 3aBEpLIAcT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMINX B C€OS MCMOJB30BAaHUE PA3TUYHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(PMETHUUECKUE OTepaIiu, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero o0pa3oBaHHs, MOCKOJIbKY B KaXKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3anad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlanHas conxepKaTelbHasl IMHUS BKIOYAET B ce0s Takke (POpMUPOBAHUE YMEHUU
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHMX BBIPDAKCHHUM, a TaKXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI JJI PELIEHUS NPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCT U3YUEHNs MaTeprana. M3ydenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIN30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTelbHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNiaTh MX HAuOOJbIIME W HAUMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MNPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKEe U McKyccTBe. OOyuaroluecs: y3HaIT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOpPUHM MHOXKECTB M MaTeMaTU4ecKoW JOoruku. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHHs B eauHoe wenoe. llosromy BaxHO naath
BO3MOXXHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 AJI BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEIOBAHHE OMNpPEACAEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, HCCIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anredopbl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHNH  peajbHBbIX  MPAKTUYECKUX  3ahady  oOydaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUEeHHsI BCeX TeM y4eOHOro Kypca «Anredpa u Havaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanu3a» orBoauTcsa 268 yacoB: B 10 knacce — 136 vacos (4 yaca B Hezeno), B 11
kiacce — 132 yaca (4 yaca B HezieNi0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYKMCIICHUS, TPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenb ¢ uenbiM mnokaszareniemM. bunom Herotona. Hcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

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

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIINUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppaImoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

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



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENETUTENs s pPEeIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnoszumms yukmuit. I'papuk  yHkmuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHsI PYHKIMU Ha TPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEHU Kak (PYHKIUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Uncno e. DopMyra CII0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWS HEPaBEHCTB. l[IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognas  cymMmBl,
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 SBICHUHM, NPU PELIEHWU 3a1ad U3 IPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
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 Moayito, alropurMa EBkiuaa 1 penieHus
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 creneHr u3 KOMIUIEKCHOTO uucia. [I[pumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI 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 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YyIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['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 PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (HOPMYJIIOH Wi TpauKOM.

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

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

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIMAJel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'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 MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH M JEATENbHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE MUTAHHWE, COATAHCHPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPOdECCUOHAIBHOM  JESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIMAIbHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTUS UMUBUIM3AIMHU, OBJAJECHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (UKCHPYIONIUME  MPOTHUBOpEUHEe,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA KCIEPUMEHT, UCCIIETOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBIICHHS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IIPOIECCa, a TAaKXKE BBIJIBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U JIJIA PELICHUA 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpUpOBaTh WH(OpPMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE 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 INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNmNoBbIX Gopmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, TpapuK QyHKIHUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TIOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJTHO OMNEPUPOBATH MOHATHSIMU: apuPMeETHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MMOHATUSAMH: HENpPEpPbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

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

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

K xonmy oOydyenus B 11 kiacce oOy4aromuics TOJYYHUT CIEAYIONIUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOO/IHO ONEpUPOBATH TMOHATUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH TOHATHSIMHU: HUPPAIMOHAIBHBIE, MMOKA3aTeIbHBIE H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapara aiareOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOro (GOpMYyJION WIu
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpamMMbl Bcero Koutpobire o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOK€eCTBO IEHCTBUTENBHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 21 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 15 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS 5 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoaivie o0pa3oBaTebHbIe PeCypChl
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 HarypanbHble u 1ienble yncina 10 1
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 HOBTOPGHHG, 0000I11IeHNEe, CHCTEMATH3AINS 12 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 10




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecrBo yacos DJIEeKTPOHHBIE
Ne Tema ypoka Konrpoasnpie  paxTiueckme uudpossbie
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
Tema 1: MHOXECTBO A€MCTBUTENBHBIX YHCE]. MHOTOYJICHBI.
1 PannonanbHble ypaBHEHUs U HepaBeHCTBA. CHUcTEMBI 1
JTuHENHbIX ypaBHeHUH (21 yac). [uarpammel Diinepa-Benna
2 [[MHOkecTBO, Onepanyu HaJl MHOYKECTBAMHU U UX CBOWCTBA 1
3 Pannonanbshblie uncia. OObIKHOBEHHBIE U AECATUYHbBIE 1
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUIECKUE IPOOH
4 Parmonanbshele uncina. OObBIKHOBEHHBIE U IECATUYHbIE 1
IpoOu, MPOLEHTHI, OECKOHEUHbIE IEPUOIUUECKUE IPOOH
5 [TpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUs 1
MIPUKJIAJHBIX 33a1a4
6 [Ipumenenue qpobeii 1 NPOIEHTOB IS PEIICHUs 1
MPUKJIaIHbIX 3324
. https://resh.edu.ru/
JleiicTBuTenbHBIE YKca. PalioHanbHbIe U HPpalliOHANIbHBIE _
7 1 subject/lesson/4730
qucia [start/149073/
8 ApudmeTrueckue onepanuu ¢ J1eHCTBUTENbHBIMU YUCIaMU
9 Mopnynb AEUCTBUTEIBHOIO YHACIIA U €TI0 CBOMCTBA
10 OCHOBHBIE METO/BI PELICHUS 1IENIbIX U IPOOHO- 1
paloHaIbHBIX YPABHEHHUH U HEPABEHCTB
1 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO- 1

paloHaIbHBIX YPAaBHEHHUM U HEPABEHCTB



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

MHorowieHsl OT OAHON epeMEeHHOM. [leneHre MHOTOUYIeHa

https://resh.edu.ru/

12 subject/lesson/5298
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy Start/326969
13 MHorounensl ¢ 1iensiMu ko3 durnnenramu. Teopema Buera
https://resh.edu.ru/
14 Pemenue cucreM TUHEHHBIX ypaBHEHUN subject/lesson/3812
[start/158950/
15 Pemienue cuctem IMHEHHBIX YpaBHEHUM
Matpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTeisb
16 MaTpHULIbI 2X2, €r0 FeOMETPUYECKHUI CMBICI U CBOWCTBA;
BBIUMCIIEHUE €r0 3HAUEeHUs
17 Ornpenenurens MaTPUILLI 2X2, €T0 TEOMETPUIECKUN CMBICIT U
CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS
18 IIpumeHneHne onpenennTens JUisl pELIeHNs CUCTEMBI
JIMHEUHBIX YPaBHEHUN
19 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN
20 Pemenue npukiaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUHN
21 KonrtponbHas pabota: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl TMHENHBIX YpaBHEHUN"
Oyukuuu u rpadpuku. CreneHHas QyHKIMS C LEIbIM
99 nokasaresneMm (15 yacoB). @yHK1HUsA, CIOCOOBI 331aHUS
¢ynkuuu. Bzaumuao obpatasie pynkiun. Kommnosumus
byHKIUH
93 OCHOBHBIE METO/TbI pEIIEHUS LETbIX U APOOHO-
paloHaIbHBIX YPABHEHHUH U HEPABEHCTB
24 I'padux ¢pyHkumu. DneMeHTapHble Mpeodpa3oBaHus



https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/5298/start/326969/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/
https://resh.edu.ru/subject/lesson/3812/start/158950/

rpaduKoB PyHKIIHIA

HpI/IMCHCHI/Ie TEOPETUKO-MHOXCCTBCHHOT'O aIlrapara JJist

25
pelieHus 3a1a4
26 OO0nacTh ornpeeneHuss 1 MHOKECTBO 3HAUE€HUH (yHKIUH.
Hynu @ynxun. [TpomexyTku 3HaK OCTOSIHCTBA
97 Yérubie 1 HeuéTHbIe pyHKuMU. [lepruoanueckue QyHKIHH.
[TpomexyTKi MOHOTOHHOCTH (DYHKITHH
98 MaxkcumyMbl 1 MUHUMYMBI pyHKIMHM. HanGombiee u
HauMEHbIIIee 3HaYeHUE PYHKIIUH HA IPOMEXKYTKE
29 Jluneitnas, kBagpaTH4Has U APOOHO-IMHEHHAS PYHKIIHH
30 DneMeHTapHOe MCCIIeI0OBaHNE U MTOCTPOEHHUE IPauKOB ITUX
byHKIUH
31 DrneMeHTapHOe Hcciel0BaHuEe U TOCTPOEHUE IpauKOB 3TUX
byHKIUH
32 CreneHs ¢ 1iebIM ITokasareneM. buaom Herotona
33 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona
https://resh.edu.ru/
34 CrenenHas (bYH.I.(I_II/I}I uc HaTypaJbHbIM U 1IeJIbIM subject/lesson/5540
nokazaresnem. E€ cBolicTBa u rpapuk start/327000
35 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpaduk"
36 [TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA OKPYTICHHUS,
MIPUKHJIKA U OLIEHKA pe3ysIbTaTa BHIYMCICHUN
Tewma 3: ApudmeTndeckuii KOpEHb M-0i CTETICHH.
37 UppanmonansHblie ypaBHeHus (15 yacoB). ApudpmeTrnueckuii
KOpPEHb HAaTypaJbHOM CTENIEHU U €r0 CBOMCTBA
38 Apudmerndeckuii KOpeHb HATYPaITbHOM CTETICHH U €T0 https://resh.edu.ru/

CBOICTBa

subject/lesson/5498



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

[start/272542/

[TpeoOpa3oBaHus YUNCIOBBIX BBIPAKECHUHN, COIECPIKAIINX

39
CTENEHU U KOPHU

40 IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH, COAEPIKAILINX
CTEIICHHU U KOPHH

41 [TpeoOpa3oBaHus YUNCIOBBIX BBIPAKECHUHN, COIEPIKAIINX
CTEIICHU U KOPHHU

42 Wppanmonanshbie ypaBHeHN. OCHOBHbBIE METO/BI PELLICHUS
UpPpaLMOHATIbHBIX YpaBHEHUI

43 WppanunonanbHeie ypaBHeHNsA. OCHOBHbBIE METOABI PEILICHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

44 WppanmonansHbie ypaBHeHN. OCHOBHbBIE METO/BI PELICHUS
UPPaLMOHAIBHBIX YPaBHEHUI

45 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHAIBHBIX
YpaBHEHUU

46 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUN UPPALIMOHAIBHBIX
ypaBHEHUH

47 PaBHOCHIIBHBIE TIEpEXObl B PEILIEHUN UPPALIMOHAIBHBIX
ypaBHEHUH

48 PaBHOCHUIIbHBIE TEpEXObl B PELICHUH UPPALIMOHAIBHBIX
YpaBHEHUI

49 CoiicTBa u rpaduk KOpHA N-0if cTeNeHn Kak QyHKIUN
00paTHOM CTENeHH ¢ HaTypaJIbHbIM MOKa3aTeaeM

50 CaoiicTBa 1 rpa@uK KOpHS N-O CTENEHU KaK (PYHKIMH
00paTHOM CTENeHH ¢ HaTypaJIbHbIM MOKa3aTeaeM

51 KonTponbnas pabora: "CBoiicTBa u rpaduk KOpHs N-oi
crenenu. MpparmonanbHble ypaBHEHHS "

52 Tewma 4: Iloka3aTtenbHas kuus. [lokaszarenbHble

YH



https://resh.edu.ru/subject/lesson/5498/start/272542/

ypaBHeHus (10 yaco). CTeneHp ¢ palMoOHaIbHBIM
MoKazaresieM U e€ CBOHWCTBa

53 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA
54 CreneHb ¢ paliOHAJIbHBIM TI0Ka3aTeleM U €€ CBONMCTBA
https://resh.edu.ru/
55 [TokazatenpHas GyHKIM, €€ CBOWCTBA U rpaduK subject/lesson/3841
[start/225573/
56 Hcnonb3oBanue rpaduka GyHKIMU 1J1s pELICHUs
ypaBHEHUH
57 Hcnonp3oBanne rpaduka GyHKIMH 11 pEHICHUS
YpaBHEHUU
[MTokasarenbHble ypaBHeHUs. OCHOBHbBIE METO/IBI PEIICHHS htt?s://resh.edu.ru/
58 . subject/lesson/5627
[I0KAa3aTeIbHbIX YPAaBHEHUN
[start/159321/
59 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHHUS
ITOKA3aTEeNIbHBIX YPABHEHUI
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS
ITOKA3aTENIbHBIX YPABHEHUI
61 Konrtponbhas pabora: "[lokazatenbHast QyHKIHS.
IlokazarenbHble ypaBHEHUS"
Tewma 5: Jlorapudmuueckas ¢pyukuus. Jlorapupmuueckue
62 ypaBHenus (18 yacos). Jlorapudm uucna. CoiicTBa
norapudpma
https://resh.edu.ru/
63 Jlorapudm uucna. CoiicTa jorapugpma subject/lesson/5753
[start/272574/
64 Jlorapudm uucna. CoiicTBa jorapugpma
65 JlecsaiTHYHBIC U HATYpAJIbHBIC JTOTaPU(PMBbI



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/

66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
67 [IpeobOpazoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1
68 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIMX JIOTAPU(MBI 1
69 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI 1
https://resh.edu.ru/
70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpauK 1 subject/lesson/3834
[start/198687/
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
79 Hcnonk3oBanue rpaduka QyHKIUU A pelICHUS 1
ypaBHEHUH
73 Hcnonp3oBanue rpaduka GyHKIMH 115 pEHICHUS 1
YpPaBHEHUU
https://resh.edu.ru/
Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI )
74 . 1 subject/lesson/4732
peteHust JorapuPMUUECKUX ypaBHEHUN tart/198842
[start/ /
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI 1
peteHust JorapuPMUUECKUX ypaBHEHUN
76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METOIbI 1
peleHust JorapuPMUUECKUX ypaBHEHUN
77 PaBHOCHIIBHBIE TEPEXO/IbI B pEIIEHUH JTOrapu(pMUUECKUX 1
YpaBHEHUH
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JOTapUPMUIECKUX 1
YpaBHEHUI
79 Konrtponsnas padora: "Jlorapupmuueckas pyHKIus. 1
Jlorapudmuaeckue ypaBHeHUs"
Tema 6: TpuroHomeTpudecke BbIPAKEHUS U ypaBHEHUS (22
80 gaca). CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YUCIIOBOTO 1

aprymeHrTa



https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/
https://resh.edu.ru/subject/lesson/4732/start/198842/

CI/IHYC, KOCHHYC, TAHI'€CHC X1 KOTAHI'CHC YU CJIOBOI'O

https://resh.edu.ru/

81 1 subject/lesson/6019
aprynetita /main/199185/
82 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOTO apryMeHTa
83 ApKcHHYC, apKKOCUHYC U apKTaHTE€HC YMCIIOBOTO apryMEeHTa
84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIUH YHCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpeAEICHHUE 1
TPUTOHOMETPHUECKUX (DYHKLIHUH YUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
https://resh.edu.ru/
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 subject/lesson/4734
[start/199305/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITHI
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI
https://resh.edu.ru/
90 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1 subject/lesson/4324
[start/199618/
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUIN 1
92 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
94 Pemrenne TpuroHoMeTpru4eCKUX ypaBHEHHN 1
https://resh.edu.ru/
95 Pemrenne TpuroHoMeTpu4eCKUX ypaBHEHHN 1 subject/lesson/6321
[start/199989/
96 Pemrenne TpuroHOMETpHUUECKUX YpaBHEHHUN
97 PemreHne TpUroHOMETpUYECKUX YPaBHEHUU



https://resh.edu.ru/subject/lesson/6019/main/199185/
https://resh.edu.ru/subject/lesson/6019/main/199185/
https://resh.edu.ru/subject/lesson/6019/main/199185/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6321/start/199989/

98

Pemenne TpuroHOMETpUYECKUX YpaBHEHUN

99 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM

100 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

101 KonTponbHas padota: "TpHUroHOMETpHUECKHUE BBIPAKCHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
Tema 7: ITocaenoBarenpHocTH U nporpeccun (10

102 yacoB).IlociaenoBaTebHOCTH, CIIOCOOBI 3aaHUs
nocneaoBareabHoCcTel. MeToa MaTeMaTH4eCKONH HHAYKLINUN

103 MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIE0BATEIILHOCTH.
HcTopus ananmsa 6€CKOHEUHO MAaJbIX

104 Apudmerndeckas mporpeccus

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yObIBaromIasi reOMETpUIECKasi IPOTPECCUst

107 Cymma OeckoHEYHO yOBIBarOIIeH reOMeTpUIECKOM
porpeccuu

108 JIMHENHBIN 1 SKCIOHEHIHUANIbHBIN pocT. Yncno e. @opmyna
CJIO’KHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIMANBbHBIN pocT. Yncno e. @opmyna
CIIO’KHBIX TIPOILIEHTOB

110 Vcnonb30BaHue MPOrpeccHy Ui PELICHUs PealbHbIX 33124
MIPUKJIAHOTO XapaKTepa

111 Kontponbras pabdota: "[locinenoBarensHOCTH U
nporpeccun”

112 Tema 8: HenpepsiBuble pynkuuu. [Iponssoanas (20 yacos).
HenpepriBHble GyHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoB HyHKIUN

114 CgoiicTBa GyHKIINN HETIPEPHIBHBIX HA OTPE3KE




115 CpoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meroa HHTEPBAJIOB TSl pELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI /1151 1
pelieHus 3aaad
120 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIIUHN JUIS 1
pereHus 3a1a49
121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 1
https://resh.edu.ru/
122 Onpenenenue, reOMETPUUYECKUM CMbBICI POU3BOIHON 1 subject/lesson/4923
/start/200980/
123 Omnpenenenue, GU3NYECKUN CMBICIT MPOU3BOIHOMN 1
124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1
125 VYpaBHeHHEe KacaTelbHON K TpaduKy QyHKIMU 1
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINH 1
127 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
ITpon3BoHas CyMMBI, TPOU3BEICHUS, YACTHOTO U htt?s://resh.edu.ru/
128 KOMITO3HIIH (hyHKIT 1 subject/lesson/3954
[start/201011/
129 [Tpon3BoHas CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHI
130 [Tpon3BoHas CyMMBI, TPOU3BEACHHS, YACTHOTO U 1
KOMIO3ULIUH (PYHKITHI
131 Kontponbnas padota: "[IponsBognas” 1
132 Tewma 9: IloBTOpeHue, 0000IIeHNIE, CUCTEMATH3AIHS 3HAHHIA 1

(5 gacos).IloBTopenue, 0000IIeHNE, CUCTEMATH3AIUS



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/

3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUI: 1
"OyHkuun"
134 HroroBas koHTposabHas paboTa
135 HroroBas kKoHTpoOIJIbHAsE paboTa
136 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATU3AIMS 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
. Tema ypoka Beero Kontpoabubie IlpakTuueckue 0GpazoBaTeIbHbIC
padoTshI padoThI pecypen
Tema 1: MccnenoBanue QyHKIMIHA ¢ TOMOLIbIO
1 npou3BoHOM (22 yaca). [I[puMeHeHre MPON3BOIHON K 1
UCCIIEIOBAaHHIO (DYHKIMI HA MOHOTOHHOCTD U
KCTPEMYMBI
5 [TpruMeHeHHe NPOU3BOIHOMN K UCCIEIOBAaHUIO (DYHKIMHA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
3 [TpumeneHne TPON3BOIHON K UCCIEIOBAHUIO (DYHKITHIA 1
HA MOHOTOHHOCTb U SKCTPEMYMBI
4 [IpumeHneHne Mpou3BOIHOM K HCCIEI0BaHUIO (PYHKIINUN 1
HA MOHOTOHHOCTb U SKCTPEMYMBI
5 [TpuMeHeHHe NTPOU3BOIHOMN K HCCIEIOBAaHUIO (DYHKIIMIA 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
6 [Ipumenenue mpon3BOIHON K HCCIIET0BAaHUIO (QYHKIIUI 1
HA MOHOTOHHOCTb U SKCTPEMYMBI
https://resh.edu.ru/
HaxoxneHre HauboIb11ero 1 HAMMEHBIIETO 3HaYCHUS _
7 . 1 subject/lesson/6115
HenpepbrIBHON (QYHKIIUU HA OTPE3Ke <tart/36346
8 Haxoxnenre HanboIbIIero 1 HAMMEHBIIET0 3HaYeHUS 1
HENpepbIBHON (PYHKIIUU HA OTPE3Ke
9 Haxoxnenre HanboIbIIero 1 HAMMEHBIIET0 3HaYeHUS 1
HEenpephIBHON (YHKIIUU HA OTPE3Ke
10 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS 1



https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/

HETPEPhIBHON (PYHKIIMU HA OTPE3KE

HaXO}K,I[eHI/IC HAuOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYCHHS

1 HETPEPhIBHON (PYHKIIUU HA OTPE3KE
12 Haxoxnenne HauOoJbIero ¥ HAMMEHbBLIETO 3HaYEeHUs
HENpepbIBHON (PYHKIIMU HA OTPE3Ke
[TprMeHeHHe IPOU3BOIHOMN AJIS1 HAXOXKAECHUS htt?S://reSh'edu'ru/
13 subject/lesson/6195
HAWTYYIlero pelieHus B IPUKIAJHbIX 33aJa4ax start/225651
14 [TprMeHeHHe NPOU3BOIHOMN JIST HAXOXKIEHUS
HAWJTYYIlero pelieHus B IPUKIAJHbIX 33aJauax
[IprMeHeHne NpOU3BOIHOM IS OIPENETIEHUS CKOPOCTH U
15 YCKOPEHUS TpoIiecca, 3aIaHHOT0 POPMYIION HITH
rpagukoM
[IpuMeHeHne MpON3BOIHOM ISl OIIPEIETIEHUS CKOPOCTH U
16 YCKOPEHHS TIpoliecca, 3aIaHHOT0 (POopMyIIoi Mitu
rpaduxkom
17 Komnosurus ¢pyHkimii
18 Komnosunus ¢pyHkmumit
19 Komnosurus ¢pyHkimii
20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH
21 ['eomeTpryeckue 06pa3bl ypaBHEHUN HA KOOPIMHATHON
MJIOCKOCTH
99 KonTtponbhas padora: "UccrnenoBanue GpyHKImii ¢
MOMOIIIbIO TPOU3BOAHON"
93 Tema 2: [1epBooOpa3nast u unrerpain (12 yacos). ?:L?Zc/t//:::oen(ji;;z/l

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

/start/225713/



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/

[TepBooOpasubie aneMeHTapHbIX QyHKIMIA. [IpaBuna

24 HaXO0KJICHUs IepBOOOPA3HBIX
o5 [TepBooOpa3ubie aneMeHTapHbIX QyHKIMIA. [IpaBuna
HaXO0KJICHUS IePBOOOPA3HBIX
26 Nurterpan. 'eoMeTprdecKuii CMBICT HHTErpaJia
Beruucnenue onpenenéHHoro nHTerpaia mno Gopmyie htt?S://reSh'edu'ru/
27 Hetoroma-TeiiGruma subject/lesson/6117
[start/225775/
98 Brruucnenue onpeaenéHHoOro MHTerpaia rno Gopmyiie
Herorona-Jleiioauna
29 [Ipumenenue naTerpana Juisi HaXOKICHUS IJI0IAAeH
IUIOCKUX (QUTYp
30 [Ipumenenue nHTerpana s HaxoXKIAeHUsI 00bEMOB
FEOMETPUUECKUX Tell
31 [Tpumeps! perieHuit quddepeHInaIbHbIX YpaBHEHUN
32 [Ipumeps! pemiennii qudpepeHnnaIbHbIX YpaBHEHUM
33 MaremaTnueckoe MOJEINPOBAHUE PEATIBHBIX IIPOLIECCOB
¢ momouibio 1 hepeHInaIbHbIX YpaBHEHHH
34 Kontponbnas padota: "[lepBoodpasznas u uHTETpan”
Tema 3: I'padguxu TPUrOHOMETPHUECKUX (DYHKIIUH.
35 Tpuronomerpuyeckue HepaBeHcTBa (14 yacos).
Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
https://resh.edu.ru/
36 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu subject/lesson/3923
/start/200607/
37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
38 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
39 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U TpadUKu



https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/

OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C

40 HIOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH 1
41 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH
42 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
IOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH
43 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
HOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH
44 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1
46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1
48 KonTtponphas padora: "['padmku TpUroHOMETPUIECKUX 1
¢yukuuil. Tpuronomerpuueckrue HepaBeHcTBa"
Tema 4: UppanuoHalibHble, TIOKa3aTeIbHbIE U
49 JorapupmMuyueckue HepaBeHcTBa (24 yaca).OCHOBHBIE 1
METO/IBI pEIICHUS TOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB
o1 OcHOBHBIE METO/IbI PEILICHNUs TOKA3aTEIbHbIX HEPABEHCTB
52 OCHOBHBIE METO/IbI pEIIEHUS TOKA3aTEIbHBIX HEPABEHCTB
https://resh.edu.ru/
OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX -
53 1 subject/lesson/4155
HEpABCHCTE [start/38784/
54 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX 1
HEPaBEHCTB
55 OcHOBHBIE METO/IbI PEILIEHUs JOrapu(PMUIECKUX 1

HEPaBEHCTB



https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

OCHOBHBIE METO/IbI PEIICHUS JIoTapu(PMUIECKUX

56
HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUSI UPPAITUOHATBHBIX
HEPABEHCTB
58 OcCHOBHBIE METO/IbI PEILICHUSI UPPAIITOHATIBHBIX
HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUSI UPPAITHOHATBHBIX
HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX
HEPABEHCTB
61 ['padmyeckue METOABI pelICHHUS HPPAIIMOHAIBHBIX
YpaBHEHUN
62 I'padrueckue MeTOBI pemIeHUsT UPPAITIOHATBHBIX
ypaBHEHUU
63 I'padmuueckue MeTozb! peneHus moKa3aTeIbHbIX
ypaBHEHUU
64 ['padmyeckue MeTOABI peleHus MoKa3aTeIbHbIX
HEPaBEHCTB
65 I'paduueckue metozs! penieHus JorapupMuIecKux
ypaBHEHUU
66 I'paduueckue MeToBI penieHus JIorapuhMUIECKUX
HEPABEHCTB
67 I'paduueckue MeTobI peneHus JIorapuhMUIECKUX
HEPaBEHCTB
https://resh.edu.ru/
I'paduueckue MeTO Bl pelIeHus TOKa3aTeNbHBIX U )
68 . subject/lesson/4155
norapu(pMHUECKUX YpaBHEHHMA
[start/38784/
69 I'paduueckue MeTO Bl penIeHus TOKa3aTeIbHBIX U



https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/
https://resh.edu.ru/subject/lesson/4155/start/38784/

JOTapupMHUECKUX yPaBHEHUI

['padmyeckue METOABI peLICHHS MTOKA3aTEIbHBIX U

70 norapupMHUECKUX HEPABEHCTB
7 I'padrueckue MeTO bl pELICHUs IOKA3aTENbHbBIX U
J0rapu(pMHUECKUX HEPABEHCTB
79 KonTtponbHas pabdora: "MppanuoHanbHele,
noKa3arteJbHbIE U JIoTapu(Muiyeckue HepaBeHCcTBa"
Tewma 5: Kommiekchbie uncina (10 wacoB). KoMriekcHbie
73 yrcna. Anredpandyeckasi ¥ TpUroHOMeTpudecKast (QOpMBI
3anucy KOMIUIEKCHOTO YKclia
KommnnekcHsble uncna. Anredpandeckas u
74 TpUTrOHOMETpHUUECKast (POPMBI 3aIUCU KOMITJIEKCHOTO
qucia
https://resh.edu.ru/
75 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH subject/lesson/4115
[start/149105/
76 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH
77 N306pakeHne KOMIJIEKCHBIX YHCEl Ha KOOPIMHATHON
IJIOCKOCTH
78 N306pakeHne KOMIJIEKCHBIX YHCEl Ha KOOPIMHATHON
MJIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIUIEKCHOTO YHCIIa
80 ®opmyna Myaspa. Kopru N-oii ctenenu u3
KOMIUIEKCHOTO YHCIIa
81 [TpriMeHeHre KOMIUIEKCHBIX YHCEI VIS PelleHus
(bu3NYECKUX U TEOMETPUUYECKUX 3a7a4
82 KonTtponsnas padora: "KommuiekcHsie uncna”



https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/
https://resh.edu.ru/subject/lesson/4115/start/149105/

Tema 6: Hatypanbhble u nenslie uncna (10 gacos).

83
HarypanbHble 1 1ieble yncia
84 HarypanbHble u ensle yucia
https://resh.edu.ru/
85 [IpumeHeHre NPU3HAKOB JEITMMOCTH LIEJIBIX YUCEN subject/lesson/5255
[start/272511/
86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI
87 [TpumeHeHne NpU3HAKOB JieIuMocTH 1enbix yrcen: HO/L
n HOK
88 [Ipumenenue npu3HakoB AeauMocTy Lenbix yucen: HOJ
n HOK
89 [TprMeHeHre NPU3HAKOB JICIMMOCTH LIEIIbIX YHCEN:
OCTaTKH 110 MOJYJIIO
90 [TpuMeHeHne TPU3HAKOB AE€IMMOCTH LENIBIX YMCEIL:
OCTaTKH 110 MOJYJIIO
01 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX YHCEI:
anroput™m EBKimnaa /i pemieHus 3aa4 B HENbIX YUCIax
92 Konrtponbnas pabdora: "Teopus nensix yncen"
Tema 7: Cucremsbl paliioHaNbHBIX, HPPALUOHAIBHBIX,
03 NoKa3aTesIbHbIX U JJorapupMUUecKuX ypaBHeHHH (12
qyacoB).Cucrema 1 COBOKYITHOCTh YPaBHEHUIA.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS
95 OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHATBHBIX YPaBHEHUIN
96 OcCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEN

UPPALMOHAIIBHBIX YPABHEHUN



https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/
https://resh.edu.ru/subject/lesson/5255/start/272511/

OCHOBHBIC MCTOJbI pCICHUA CUCTCM U COBOKYTIHOCTCI‘/JI

o1 [IOKa3aTeIbHbIX YPaBHEHUN
08 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
II0OKa3aTeJIbHBIX YPaBHEHUU
99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
JOrapu(pMHUUECKUX ypaBHEHUH
100 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUH
[IpuMeHeHre CUCTEM K PEIICHUIO0 MAaTEeMaTHUECKUX 33124
101 ¥ 33/1a4 U3 PA3JIMYHBIX 00JIACTEH HAYKH U pealbHOU
KU3HHU, UHTEPIPETANS OTYICHHBIX Pe3yJIbTaTOB
[TprMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYeCKUX 3a1a4
102 W 3aJ1a4 U3 pa3IMYHbIX o0acTell HAyKH U peabHOM
KU3HU, THTEPIPETAINS TOTYICHHBIX PE3yIbTaTOB
[TprMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMAaTHYECKUX
103 3a]a4 ¥ 3a/1a4 U3 pasInYHbIX 001acTeil HayKu U
peasbHOM JKU3HU, MHTEPIIPETALS ITOJTy4YeHHbBIX
pe3yibTaToB
Kontponbnas padota: "CucteMsl pallioOHaIbHBIX,
104 UppalMOHATIBHBIX MTOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHI"
105 Tewma 8: 3agauu ¢ mapamerpamu (16 gacon).
ParnmoHanbHbIE ypaBHEHHS C TTapaMeTpaMu
https://resh.edu.ru/
106 ParnmonanbHbIC HEPaBEHCTBA C ITApaMETPaMHU subject/lesson/4145
[start/111179/
107 PanronaneHbIE CUCTEMBI € TapaMeTpamMu
108 WppannonaibHble ypaBHEHUS, HEPABEHCTBA C



https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/
https://resh.edu.ru/subject/lesson/4145/start/111179/

napaMeTpamu

109 HppanroHanbHbIE CUCTEMBI € TTapaMeTpamMu

110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA € lTapaMeTpaMu 1

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA C 1
napaMeTpamu

113 Jlorapugmuyueckue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpruyeckue ypaBHEHHS C MapamMeTpaMu 1

115 TpuroHomeTprudecKue HEPABEHCTBA C TapaMETPAMU 1

116 TpuroHomMeTpruecKue CUCTEMBI C ITapaMeTpaMu 1
[TocTpoenwue u uccaeoBaHNE MaTEMaTHYECKUX MOJIEIeH

117 peabHBIX CUTyalui C IOMOLIBIO YPABHEHUH C 1
napaMeTpamu
[TocTpoenwue u rccaenoBaHUe MaTEMaTHYECKUX MOJIeNei

118 peabHBIX CUTyalMi C IOMOLIBIO CHCTEM YPABHEHUN C 1
napameTpamu
[TocTpoeHue u uccine0BaHuE MaTEMATUHYECKUX MOJETeH

119 peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C 1
napameTpamu

120 KonTtponbHas padora: "3anauu ¢ mapamerpamu” 1
Tewma 9: TloBTopenue, 00001IeHHE, CHCTEMATH3AITUS

121 3HaHui (12 gacos).IToBTopenue, o6o0mICHHE, 1
cucTreMarn3anus 3HaHuil: "YpaBHEeHH"

122 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIHs] 3HAHUM: 1
"VpaBHeHns. Cuctemsl ypaBHeHUN"

123 [ToBTOpeHnue, 06001IeHNE, CCTeMAaTU3allNs 3HAHUNA: 1

"HepaBenctaa"




[ToBTOpenue, 06o0IIeHNE, CUCTEMATH3AIUS 3HAHUM:

124 1
"Hepasencrtna"
125 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3alNs 3HAHUNA: 1
"ITponsBoaHas u €€ npuMeHeHue"
126 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"[IponsBoaHas u e€ npumMeHenue"
127 [ToBTOpEeHUe, 0600IICHNE, CHCTEMAaTU3AINS 3HAHUN 1
"UuTerpan u ero npuMeHeHue"
128 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3aINS 3HAHUINA: 1
"OyarIun"
129 [ToBTOpeHwue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHkuun"
130 Hrorosast KoHTpoOJIbHAS paboTa 1 1
131 HToroBas KOHTpOJIbHAsA paboTa
132 [ToBTOpeHUe, 06001ICHNE, CHCTEMAaTH3aIUs 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 10




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

Marematuka: ajirebpa ¥ Hayajia MaTeMaTHUYEeCKOT0 aHallu3a, TeOMETPHS.
AnreOpa 1 HavaJla MaTeMaTHYecKoro aHanausa (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111€CTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOL MHEMO3HNHA»

Marematuka: anreOpa u Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
AnreOpa u Havajla MaTeMaTH4YeCcKoro anaiausa (B 2 yactsax), 11 kmacc/ Yactsp 1:
Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«MOL MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anekTpoHHas mkosa



