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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 oOydaromiuecs 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,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
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 BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX 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
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (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 oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
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 OMEpalny, 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, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEHICHUH TPHUKIAJTHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS 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 MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. 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 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU 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
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
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 MAaTeMaTH4€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.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
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 MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO 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 Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €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 YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAKEHUN, COACPKAIIMX 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 pericHus

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



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[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.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe pyHKkuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKLIMA 715 peLIEHUs] YpaBHEHUM.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable GyHKIIMM W WX CBOMCTBA. TOYKH paspbhiBa. ACHMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

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 o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn 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-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHH C  MOMOILBIO
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 oOJacTedl HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM 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 PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
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, PEHICHUH, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00opasza *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 TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, 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  MaTreéMaTH4YeCKOMYy  OOpa3OBaHHUIO 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 BIIMSHUS
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>Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

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

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee MOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTaMMU, SBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BHTHE IMpOILECCa, a TaKK€ BbIABUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO DPANIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4YMe€ M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(OpMaIu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7auH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIlMI0 COBMECTHOW pPabOThI, pacmpeneisirh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBHINIOJHATH CBOIO 4YacTh palbOThl U
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 oOyuenuss B 10 kjacce oO0yyaromuiicss TOJYYHUT CIECIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIIBHOE YHCIO, MHOMXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATYpajbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUSA, 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(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenuTeNns 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUs,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

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



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKECHMIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
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,
BBITIOJIHSATH 3JIEMEHTAapHBIE MTPeo0pa3oBanus rpadukoB QyHKIINIA;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi cTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJB30BaTh Tpaduku GYHKUUNA IS UCCIECNOBAHUS TMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeoOMeTpUuyYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUSMHU: MOCIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

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

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPHpPOBaTh MOHATHUSIMU: MHOXECTBO, ONEpaldyd  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 O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kujacce oOyyaromuics TOJYYHUT CIETYIONTUE
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 HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

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

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO 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 OTIEPHUPOBATH TOHATHSIMHU: HPPAIMOHAIBHBIE, MOKa3aTeIbHBIC |
jJorapuMUUYECKHEe HEPaBEHCTBA, 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
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  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 IMOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammnaparta aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI,;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOrO (OpPMYJION WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
MHO0KECTBO IENCTBUTENBHBIX YUCEIL. .
https://resh.edu.ru, https://uchi.ru,
Muorowiensl. PanimonanbHble ypaBHEHHS U
1 . 24 1 https://www.yaklass.ru,
HepaBeHCTBa. CI/ICTeMI)I JIMHCHUHBIX
. https://edu.skysmart.ru
ypaBHEHUN
Dymicun u rpaduxn. Crenentas GyHKIIA ¢ https://resh.edu.ru, https://uchi.ru,
2 LM TOKARATETEN ) 12 1 https://www.yaklass.ru,
I https://edu.skysmart.ru
. . https://resh.edu.ru, https://uchi.ru,
Apudmerndeckuii KOpeHb N-0if CTETIICHHU.
3 MonaORATLHELE VDaBHEHIS 15 1 https://www.yaklass.ru,
ppatt yp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
[TokazarenpHas Gpynkuus. [lokazarenpHbie
4 — 10 1 https://www.yaklass.ru,
yp https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
Jlorapudmuueckast pyHkuus.
> Jlorapudmudeckue ypaBHEHUS 18 1 hitps://www.yaklass.ru,
P M https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
TpuronomeTpuueckue BeIpaXEHUs U
6 ABHCHIA 22 1 https://www.yaklass.ru,
P https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,
7 [TocnenoBarenbHOCTH U MPOrPECCUN 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

https://resh.edu.ru, https://uchi.ru,

HenpepsiBabie hynkiuu. [IponsBoanas 20 1 https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru, https://uchi.ru,

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

A 5 2 https://www.yaklass.ru,
https://edu.skysmart.ru
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https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI

VceieoBanne dyHKIMi ¢ TOMOIIBIO https://resh.edu.ru, https://uchi.ru,
1 . 22 1 https://www.yaklass.ru,
TPOHSBOAHOH https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
2 [TepBooOpasHast 1 HHTETpa 12 1 https://www.yaklass.ru,
https://edu.skysmart.ru

TpaduKH TPUIOHOMETpHICCKUX (yHKLUAI. https://resh.edu.ru, https://uchi.ru,
3 Tpuronomerpuieckrue HepaBeHCTBA 14 L nttps: oot yeklass.u,
https://edu.skysmart.ru

VippaliOHabHbIe, MOKA3ATEbHbIE 1 https://resh.edu.ru, https://uchi.ru,
4 JorapuMUUecKie HepaBeHCTBa 24 1 ttps:/Auevry. yaklass.u,
https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
5 KommnekcHsle uncia 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
6 HatypanbHble u nensle uncia 10 1 https://www.yaklass.ru,
https://edu.skysmart.ru

Cucrembl palluOHAIbHBIX, UPPALIUOHAIBHBIX https://resh.edu.ru, https://uchi.ru,
7 MOKa3aTeIbHBIX U Jorapu(PMUIECKUX 12 1 https://www.yaklass.ru,
ypaBHEHUH https://edu.skysmart.ru

https://resh.edu.ru, https://uchi.ru,
8 3ajauu ¢ mapameTpamu 16 1 https://www.yaklass.ru,
https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AT
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

136

10

https://resh.edu.ru, https://uchi.ru,

https://www.yaklass.ru,

https://edu.skysmart.ru



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne nudpoBbIe
Tema ypoka KonTpoJbHbIe p
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
https://resh.edu.ru,
. https://uchi.ru,
Huarpammsl Ditniepa-Benna 1
https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru,
. https://uchi.ru,
MHo0€ecTBO, onepaluy HaJl MHOKECTBAMM M UX CBOMCTBa 1
https://www.yaklass.ru,
https://edu.skysmart.ru
[IpuMeHeHre TeOpEeTUKO-MHOKECTBEHHOIO arapara AJis 1
pelIeHus 3a1a4y
Panumonansable unciaa. OOBIKHOBEHHBIE U JE€CITUYHBIE 1
JpoOu, TTPOLIEHTHI, 0ECKOHEUHBIE IEPUOTUIECKUE IPOOH
Panuonansable unciaa. OOBIKHOBEHHBIE U JE€CITUYHBIE 1
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE TIEPUOUIECKUE TPOOH
[Tpumenenue apobeii U MPOIICHTOB IS PEIIeHUs 1
MPUKIIAIHBIX 33]1a4
[TpumeneHue apobeli U MPOLIEHTOB AJIs PEeLeHUs 1
MPUKIIAHBIX 33]1a4
JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHBIE U 1
HUppAIMOHATILHBIE YHCIIa
ApudmeTndeckre oneparuu ¢ 1eHCTBUTEIbHBIMU 1


https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

qucjaaMu

10 Monyib 1eMCTBUTEIHLHOTO YUCIIA U €r0 CBOMCTBA

11 [IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa OKp}u/rJIeHH;I,
IIPUKUJKA U OLICHKA PE3y/IbTaTa BEIYACICHUN

12 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-
pPaLMOHAJIbHBIX YPABHEHUH U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO-
palOHAaIbHBIX YPABHEHUN U HEPABEHCTB

15 MHorouieHsl OT OJHON EpeMeHHOM. [lenenne
MHOTO4JICHAa HA MHOTO4YJIEH ¢ ocTaTkoM. Teopema besy

16 MHorouieHsl ¢ nenbMu Kodddurrentamu. Teopema
Buera

17 Pemenne cucreM TMHENHBIX YPAaBHEHUI

18 Peuienne cucreM TUHENHBIX YpaBHEHUN
Martpuna cuctemsl TMHEWHBIX ypaBHEeHUN. OnpenenuTens

19 MaTpHULBI 2X2, €ro FreOMETPUYECKUI CMBICI U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20 Ornpenenurens MaTPUILLl 2%X2, €ro TEOMETPUIECKUN CMBICIT
Y CBOMCTBA; BHIYHUCIICHHE €r0 3HAYEHUS

91 [TpuMmeHeHne onpeaenuTes Ul PEIIEHUs CUCTEMBI
JIMHEWHBIX YPAaBHEHUN

99 Pemenue npuknaaHbpIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPABHEHUN

93 Pemenne npukiaaHbIX 3aa4 ¢ HOMOIIbIO CHCTEMBI

JIMHENHBIX YPABHEHUN




KontponbHas pabora: "PanuonanbHble ypaBHEHUS U

24 HepaBeHCTBA. CHUCTEMbI IMHEHHBIX YpaBHEHUN"

25 OynK1Ms, criocoobl 3ananus GyHkun. Bzanmuo
oOparubie pynkunu. Komnosunus ¢pyHkunit

26 I'paduk Gynkmu. DnemMeHTapHbIEe TPEOOpPa30BaAHUS
rpa¢gukoB QpyHKITHI

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUCHUH (PyHKITUH.
Hynu ¢ynxnuu. [TpomexyTku 3HaK OCTOSIHCTBA

28 UYérneie 1 HeuéTHBIC GyHKIMU. [lepuoanyeckre GyHKINN.
[TpomexyTKH MOHOTOHHOCTH (DYHKITUH

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnsiee u
HalMEHbllIee 3HaueHUe (PyHKIMH Ha IPOMEXYTKE

30 JluneliHasi, KBaJpaTU4Hasl U IPOOHO-TUHEWHAS PYHKIUU

31 DeMeHTapHOe UCCiel0BaHUEe U OCTPOEHUE IrpauKoB
THX QYHKIUH

39 DneMeHTapHOe UcCciel0BaHue U MOCTPOeHUE rpauKoB
TUX QYHKUIUH

33 Crenensb ¢ nensiM nokaszareneM. buaom Herorona

34 Crenensb ¢ 1enbIM nokaszareneM. buaom Herotona

35 CrenenHast QyHKIUS C HATypalbHBIM U LIEJIBIM
nokazareneM. E€ cBolicTBa u rpaguk

36 Konrponbnas pabora: "Crenennas ¢pynkuus. E€ cBolicTBa
u rpapuk”

37 Apudmerndeckuii KOpeHb HATYPaJIbHON CTENEHH U €T
CBOMCTBA

38 ApudmeTnueckuilt KOpeHb HaTypajIbHOU CTENEHH U €ro

CBOMCTBA




[Ipeobpa3oBaHusl YUCIIOBBIX BBIPAXKEHU, COIEPIKALINX

39
CTEMEeHU U KOPHU

40 [IpeobpazoBanust YMCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX
CTENEHU U KOPHU

41 [TpeoOpazoBaHus YHCIOBBIX BRIPAKEHUN, COEPIKAIIINX
CTEMEeHU U KOPHU

42 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE METO/IbI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

43 Hppanmonanbusie ypaBHeHUsI. OCHOBHBIE METO/IbI
pelIeHus: UPPALMOHATBHBIX YpaBHEHUHN

44 UppanmonansHbie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATIBHBIX YPaBHEHHMA

45 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH UPPALUOHATBHBIX
ypaBHEHUI

46 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH UPPALUOHATBHBIX
ypaBHEHU I

47 PaBHOCHITBHBIE TIEPEX0/Ibl B PEIICHUN HPPALIMOHATBHBIX
yYpaBHEHUHU

48 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUU UPPALIMOHATBHBIX
ypaBHEHUI

49 CaotlicTBa U rpaduK KOpHS N-Oi CTETNeHH KaK (PyHKIIHH
00paTHOM CTENEHHU C HaTypaJbHbIM [TOKA3aTeleM

50 CaoticTBa U rpaduK KOpHS N-Oi CTETIEHH KaK (PyHKIIHH
00paTHOM CTENeH! ¢ HaTypaJbHBIM MTOKa3aTeIeM

51 Kontponbnas pabota: "CBoiicTBa u rpaduk KOpHs N-0i
crenenu. ppanronansHble ypaBHEHUS "

52 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U €€ CBOMCTBa

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




54

CreneHb ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€ CBOMCTBa

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk

56 Hcnonp3oBanue rpaduka QyHKIMH Ui PELICHUS 1
ypaBHEHUH

57 Hcnonp3oBanue rpaduka QyHKIUH U1 PELICHUS 1
ypaBHEHU I

58 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI PEILICHUS 1
[OKa3aTeIbHbIX YpaBHEHUH

59 [TokasarenbHble ypaBHEHUs. OCHOBHbBIE METO/bI PELICHUS 1
[OKa3aTeIbHbIX YpaBHEHUH

60 [TokasarenbHble ypaBHEHUs. OCHOBHbBIE METO/bI PELICHUS 1
MOKa3aTeIbHBIX YPaBHEHHUN

61 KonTponbnas pabora: "[lokazarenbHas QyHKIIHS. 1
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1

63 Jlorapudm umucna. CoiicTBa jgorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxkeHUi, copepKaluX Jorapu(mbl 1

68 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI 1

69 [IpeobpazoBanne BEIpAKEHHIA, COAECPIKAIIMNX JIOTAPU MBI 1

70 Jlorapudmuueckas GyHKIus, €€ CBOMCTBA U Tpaduk 1

71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U rpauK 1

79 Hcnonp3oBanue rpaduka QyHKIUM I PELICHUS 1
YpaBHEHUN

73 Hcnonp3oBanue rpaduka GyHKIUU A peIICHUS 1




ypaBHEHU I

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI

4 petieHus JorapupMUIECKUX ypaBHEHUN

75 Jlorapudgmuueckue ypaBHeHHs.. OCHOBHBIE METObBI
peLIeHHs JOrapupMUUECKUX YpaBHEHUH

76 Jlorapudmuueckue ypaBueHus. OCHOBHBIE METO/IbI
petieHus JorapupMUIECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUH JIOTapU(PMUIECKUX
ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUH JIOTapU(PMUIECKUX
YpaBHEHUN

79 KonTponsHas padora: "Jlorapudmudaeckas QyHKIIHS.
Jlorapudmuueckue ypaBHeHUs"

80 Cunyc, KOCUHYC, TAHI'€HC ¥ KOTAaHT'€HC YUCIIOBOTIO
aprymeHra

81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YUCIOBOTO
apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOTO
aprymeHra

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa

84 Tpuronomerpuyeckas OKpy>KHOCTb, OIpeieTICHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOIO apryMEeHTa

85 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI




88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
90 [IpeobpazoBanne TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX BBIPAKEHUIN 1
92 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUI 1
94 Pemenre TpuroHoMeTpHYECKUX YpaBHEHUN 1
95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM 1
98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1
100 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1
101 KonTtponpHast padora: "TpuroHoMeTpudecKrie BEIpaKEHUS 1
U TPUTOHOMETPHUECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
102 [IOCJIEI0OBATEILHOCTEN. MEeTo I MaTeEMaTHUECKOI 1
WHIYKIAH
103 MOHOTOHHBIE U OTPAaHUYEHHBIE TOCIIE0BATEILHOCTH. 1
Hcropus aHanm3a OECKOHEUHO MaJlbIX
104 Apudmerndeckast mporpeccust 1
105 ['eomeTpuyeckas mporpeccus
106 BeckoneuHo yOpIBarolast reoMeTpuiecKas mporpeccus
107 CyMMa O0eCKOHEUYHO yOBIBaIOIIEH T€OMETPUUECKON 1
POTPECCUH
108 JIMHENHBIN U YKCIOHEHUMAIbHBIN pocT. Yuco e. 1

®opmya CI0KHBIX TPOLIEHTOB




JIMHENHBIN ¥ YKCHOHEHUMAIIbHBIN pocT. Huclo e.

109 1
@dopmyiia CII0KHBIX POLIEHTOB

110 Hcnonp3oBaHne Mporpeccuu Ui peeHns peaabHbIX 1
3a[a4 NPUKIAJHOTO XapaKTepa

111 KoHntpoinbnas padora: "[locinenoBareabHOCTH U 1
nporpeccun”

112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKIIUH 1

114 CBoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1

115 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1

116 Metoa HHTEPBAJIOB ISl PEIICHUST HEPAaBEHCTB 1

117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB 1

118 Metoa HHTEPBAJIOB ISl PEIICHUST HEPAaBEHCTB 1

119 [IpumMeHeHne CBOWMCTB HENPEPHIBHBIX ()YHKIIUN JIJIs 1
pereHus 3a1aq

120 [TpuMeHeHNEe CBOWCTB HEMPEPBIBHBIX (YHKLIUHN IS 1
peleHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHbBIE PYHKIINH 1

122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1

123 Onpenenenue, GU3NIECKUN CMBICT IPOU3BOJHON 1

124 YpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKIUU 1

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIIUH 1

127 [Ipou3sBoHbIE IIEeMEHTAPHBIX (PYHKIUN 1

128 [Tpon3BoHAS CYMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMITO3HITHU () YHKITHA

129 [IpousBonHas CyMMBbI, IPOU3BEAEHMS, YACTHOIO U 1




KOMITO3UIIUH (PYHKITHIA
130 [Tpon3BoHAs CYMMBI, TPOU3BEICHHS, YACTHOTO H 1
KOMITO3UIINH (PYHKITHIA
131 Kontposbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHue, 06001ICHNE, CHCTEeMAaTU3allNs 3SHAHUMN 1
"VpaBuenus"
133 [ToBTOpeHnue, 0000IIeHNE, CUCTEeMATH3AIMS 3HAHUI: 1
"OyHkuun"
134 Hroroas xouTpoasHas padbora
135 HroroBast kKoHTpoIbHAs paboTa 1
136 IToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allisl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
n/n Tema ypoka Bcero Kourpoasusre 06[()1:11;0133Te.111>ﬂble
padoThI
pecypchl
https://resh.edu.ru,
1 [IpumeneHre MpON3BOIHON K UCCIIEAOBAHHIO (PYHKIMI Ha 1 https://uchi.ru,
MOHOTOHHOCTb U 3KCTPEMYMBI https://www.yaklass.ru,
https://edu.skysmart.ru
https://resh.edu.ru,
5 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIIUI Ha 1 https://uchi.ru,
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI https://www.yaklass.ru,
https://edu.skysmart.ru
3 [TpuMmeHeHre mPOU3BOJHON K UCCIeIOBaHUIO (QYHKIIUI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
4 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBI
5 [TpumeHeHre mPOU3BOHON K UCCIIeIOBaHUIO (QYHKIIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 [TpumeHeHre MPOU3BOJHON K UCCIIeIOBaHUIO (QYHKIIUI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
7 Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS 1
HenpephIBHON (YHKIIUU HA OTPE3Ke
8 Haxoxaenrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHHS 1
HENPEepBHIBHON (DYHKIIUU HA OTPE3KE
9 Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHHS 1

HENPEepbIBHON (PYHKIIMU HA OTPE3KE



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/

HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHHUS

10 HENpepbIBHON (PYHKIIMU HA OTpE3Ke

11 Haxoxxenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS
HETPEPHIBHON (PYHKIIMU HA OTPE3KE

12 Haxoxnenne HauOoJbIIero 1 HAMMEHbBLIETO 3HaYEeHUs
HENPEepbIBHON (PYHKIIMU HA OTPE3Ke

13 [IprMeHeHne NPON3BOIHOM I HAXOKICHUs HAWITy4IIEro
pelIeHUs B IPUKJIAHBIX 3a7a4dax

14 [Ipumenenue nporu3BOIHON ISl HAXOXKIEHUS HAWITYUILIEro

PCIICHHMA B MIPUKJIAAHBIX 3aadax

[TpumeHeHre TPOU3BOJHOMN AJIs OMpPEeNIEHUs] CKOPOCTH U
YCKOpEHUS Ipolecca, 3aJaHHoro Gopmyiaon win rpagpuxom

[IprMeHeHne nNpon3BOIHOM I OIIPENEIECHUs CKOPOCTH U
YCKOpEHHMs IIpoliecca, 3aJaHHOro (GopMyJIon HIH rpadKoM

17 Komrmozumus ¢pyHKIui

18 Komnosurmus ¢pyHkimii

19 Komnosunus ¢pyHkmumit

20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM
IJIOCKOCTH

99 Konrtponsnas pabdora: "VccnenoBanue GpyHKIMii ¢
MTOMOUIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBooOpa3zHbie aemMeHTapHbIX GyHKIMHA. [IpaBuia
HaXO0X/IEHUS [ePBOOOPa3HBIX

25 [TepBooOpa3uble aneMeHTapHbIX QyHKIMA. [IpaBuna




HaXO0KJICHUS IePBOOOPA3HBIX

26 Wuterpan. ['eoMeTpuiecKnii CMBICT HHTETpaia 1

97 Brruucnenue onpeaenéHHOro HHTErpana mno Gopmysie 1
Hgerorona-Jleiiouumna

28 Brruucnenue onpeaenéHHOro HHTErpana mno Gopmyie 1
Herorona-Jleitbnuna

29 [TpuMeHeHue MHTErpaa A HAXOXKACHUS IUIoaei 1
IUIOCKUX GUTyp

30 [Ipumenenne uHTErpaNa 1t HaXOXKIACHUS 00HEMOB 1
reOMETPUYECKUX Tell

31 [Tpumeps! pemennit mudpepeHraaTbHbIX ypaBHEHUN 1

32 [Tpumeps pemenuit AudpepeHnnaIbHbIX YpaBHEHHIMA

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOIIECCOB C 1
noMoIsio AuddepeHnrnanbHbIX ypaBHEHUH

34 KoHnTtpoinbHas padora: "[lepBooOpasznas u uHTETrpan" 1

35 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu 1

36 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1

37 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu 1

38 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu 1

40 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

41 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUUECKHUX YPaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHUH C 1




[IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

44 Pemenne TpUroHoMeTpHUECKMX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

48 KonTtponpHas padora: "['padmuku TpUroHOMETPUIECKUX 1
¢ynkuuit. Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIIEHUS 0KA3aTEIbHBIX HEPABEHCTB 1

50 OcCHOBHBIE METO/Ibl PELLIEHNUS T0KA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI PEIIEHUS 0KA3aTEIbHBIX HEPABEHCTB 1

52 OcCHOBHBIE METO/Ibl PELLIEHNUS T0KA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHus Jorapu(pMUIECKUX 1
HEPaBEHCTB

54 OCHOBHBIE METO/IbI pellIeHUs JJorapu(PMUIECKUX 1
HEPaBEHCTB

55 OcHOBHBIE METO/IbI PEILIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs Jorapu(pMUIECKUX 1
HEPaBEHCTB

57 OCHOBHBIE METO/IbI pEIIEHUS] UPPALMOHATIBHBIX HEPABEHCTB 1

58 OCHOBHBIEC METO/IbI PEIIEHUS] HPPAITMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI pEelIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1

60 OCHOBHBIEC METO/IbI PEIICHUS HPPAITMOHAIEHBIX HEPABEHCTB 1

61 I'paduueckue MeToIbl pelIeHHs HPPALIMOHAIBHBIX 1
YpaBHEHUU

62 ['padrueckue METOIBI PEIICHUS UPPAIMOHATBHBIX 1

ypaBHEHUU




63

I'padmueckue MeTOIBI peIICHHS TOKA3aTeIbHBIX YPAaBHEHUN

['padmyeckue MeToAbI pelIeHUs MoKa3aTeIbHbBIX

64
HEPABEHCTB

65 ['padmyeckue METOABI peLICHUs JIOTapU(PMUIECKUX
ypaBHEHUH

66 I'paduueckue MeTO b peICHUS JTOTapHPMHUUECKIX
HEPABEHCTB

67 ['padmyeckue METOABI pelIeHHs TOTapHU(PMUIECKIX
HEPABEHCTB

68 ['padmyeckue MeToAbI pelieHus MoKa3aTeNbHbIX U
Jorapu(pMHUUECKUX ypaBHEHHMA

69 I'paduueckue MeTob! pelieHus NoKa3aTeNbHbIX U
norapu(pMHUECKUX YpaBHEHHMA

70 ['padmyeckue MeToAbI peleHus MoKa3aTeNbHbIX U
norapupMHUECKUX HEPABEHCTB

71 I'paduueckue METOIbl PELIeHUs TOKA3aTeNbHbIX U
JorapupMHUECKUX HEPABEHCTB

79 KonTponsHas pabora: "MppannoHaibHble, I0Ka3aTeabHbIe U
norapudmuueckue HepaBeHcTBa"

73 KommnnekcHble uncna. Anrebpandeckas u
TpUrOHOMeTpHUUecKast HOPMBI 3aIUCH KOMIUIEKCHOTO YHciia

74 KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (POPMBI 3aITUCH KOMIUIEKCHOTO YHciia

75 Apudmerndeckue onepanun ¢ KOMIUIEKCHBIMH YHCTIaMHU

76 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YU CIaMH

77 N306paxeHne KOMIJIEKCHBIX YHCEN Ha KOOPIMHATHON

IIJIOCKOCTH




N300pakeHne KOMIIEKCHBIX YKCE HAa KOOPIMHATHON

78 1
IIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0ii CTENEHN U3 KOMIUIEKCHOTO 1
qrcia

80 ®opmyna Myaspa. KopHu N-0ii cTEeNeHH U3 KOMIUIEKCHOTO 1
yucna

81 [IpuMeHeHre KOMIUIEKCHBIX YUCET IS PeILCHHS 1
bu3NYECKUX U TEOMETPUUYECKUX 3a7au

82 KonTpomnpHas padora: "KomrekcHbie yrcia' 1

83 Harypanbnble u nensie yucna 1

84 Harypanbnbie u nenbie yncina 1

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH IEIbIX YHCEeT 1

86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1

87 [TpumeneHnue mpu3HaKoB AeauMocTH 1enbix yucen: HOJ u 1
HOK

88 [Ipumenenue npusHakoB aenuMocTy 1enbix uncesn: HOJ u 1
HOK

89 [IpumMeHeHre TPU3HAKOB ICTMMOCTH IEITBIX YUCEI: OCTATKH 1
10 MOAYJIO

90 [TprMeHeHre NPU3HAKOB JIEIMMOCTH LIEJIbIX YHCE: OCTaTKU 1
0 MOJTYJIIO

01 [IpuMeHeHwe TPU3HAKOB ICTMMOCTH IENTBIX YHCEIT: 1
anroput™ EBKHIA [UTsS peleHns 3a1a4 B IEIIBIX YUCIIaxX

92 KonTponbras padota: "Teopus menbix qucen” 1

03 Cucrtema U COBOKYITHOCTh YpaBHEHU. PaBHOCHIIbHBIE 1
CHCTEMBI U CUCTEMBbI-CIIE/ICTBUS

94 CucremMa 1 COBOKYMHOCTh ypaBHeHHH. PaBHOCUIIbHBIE 1




CHUCTEMBI U CUCTCMBbI-CJICACTBUA

OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U COBOKyrIHOCTGfI

% palMOHAIbHBIX YPAaBHECHUN

96 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH
UppaLMOHATIBLHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH
II0OKa3aTEJIbHBIX YPaBHEHUU

08 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
IIOKa3aTeJIbHBIX YPaBHEHHUM

99 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH
Jorapu(pMHUUECKUX ypaBHEHUH

100 OCHOBHBIEC METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH
norapu(pMHUECKUX YpaBHEHHMA
[TpuMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKUX 3ajiad 1

101 3a/1a4 U3 pa3IMYHbIX 00JIaCTE HayKU U peanbHON KU3HHU,
UHTEPIPETANNS OTYICHHBIX Pe3yIbTaTOB
[TpuMeHeHne cucTeM K pelIeHHI0 MaTeMaTHYeCKHX 3a/1a4 U

102 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peaslbHOU KU3HH,
MHTEpIpeTanus NoIy4eHHBIX pe3yIbTaToB
[IpuMeHeHre HEPaBEHCTB K PEIICHHIO MaTEMAaTHIECKUX

103 3a/1a4 U 3a/1a4 U3 pa3NUYHbIX 00JIacTell HAyKU U peallbHON
KU3HHU, HHTEPIpEeTalns OJTYYeHHBIX pe3yIbTaToB
KonTtponbnast pabdora: "Cuctemsl parimoHaIbHBIX,

104 MPPaALMOHATIBHBIX MOKA3aTENbHBIX U JIOTAapU(PMUUIECKUX
ypaBHeHUH"

105 PannonanbHble ypaBHEHHS ¢ TapaMeTpaMu

106 PannonanbHble HEpaBEHCTBA € TapaMeTpaMu

107 PanmonaneHbIe CHUCTEMBI C MapamMeTpaMu




108 WppanronaibHble ypaBHEHUsI, HEPABEHCTBA C IapaMeTpaMHu 1

109 HppanmonanbHble CUCTEMBI C ITapaMeTpaMu 1

110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA € lTapaMeTpaMu 1

111 IToka3arenbHble CUCTEMBI C ITaPAMETPAMHU 1

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C 1
napameTpamu

113 JlorapugpmuuecKkue CUCTEMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpuyeckue ypaBHEHHS C MapamMeTpamMu 1

115 TpuroHomeTpruuecKrue HEPABEHCTBA C ITAPAMETPAMHU 1

116 TpuroHomeTpruecKrue CUCTEMBI C TTapaMeTpamMu 1
[TocTpoenwue u rcciaen0BaHNE MaTEMaTHYECKIX MOJIETIEH

117 peanbHBIX CUTyalui C IOMOLIBIO YPAaBHEHUH C 1
napameTpamu
[TocTpoenwue u rcciae0BaHNE MaTEMaTHYECKIX MOJIETIEH

118 peaIbHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C 1
napameTpamu
[TocTpoeHue u uccnen0BaHUEe MaTEMATUHYECKUX MOJIETeH

119 peabHBIX CUTyalMi C IOMOLIBIO CUCTEM YPABHEHUN C 1
napameTpamu

120 KonrtponbHas pabora: "3agauu ¢ napamerpamu” 1

121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUIA: 1
"VpaBuenus"

122 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allks 3HAHUN 1
"VpaBHeHns"

123 [ToBTOpeHue, 06001IeHNE, CCTeMAaTU3allks 3HAHUMN 1
"VpaBHenus. CucreMsl ypaBHEHUN"

124 [ToBTOpEeHmE, 0000IIEHNE, CHCTEMATH3aIIsI 3HAHUI: 1




"HepaBenctBa"

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMATH3aIUsI 3HAHUI:

125 1
"HepaBencrBa"

126 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"Hepasencrtna"

127 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTH3AIMS 3HAHUH: 1
"ITponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIMS 3HAHUA: 1
"NuTerpain u ero npuMeHeHue"
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

131 IRp— 1
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU:

132 Ip— 1
[ToBTOpEHue, 06001IeHNE, CCTEMAaTU3allks 3HAHUM:

133 IRp— 1

134 HToroBas KOHTpoOJIbHAsA paboTa

135 Hroroas xonTpoapHas pabora

136 [ToBTOpeHue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHU I

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




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

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa u Havajla MaTeMaTH4YeCcKoro aHaiausa (B 2 yactax), 10 kiacc/ Aa1uMoB
HI.A., Konsirua FO.M., AkiimonepHoe o0miectBo «M3aaTenscTBo
«IIpocBenieHue»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
Anrebpa 1 Havajla MaTeMaTUYECKOro aHaiau3a (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Yactb 2: MopakoBuu A.I'. u npyrue; noju
penakmueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO

«101] MHEMO3HHA»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
Meroanueckoe mocoOue Juisl y9uTess 1o MaTeMaTuKe: aliredpa u HayaJia

Marematudeckoro ananuza 10-11/Mopakosuu A.T"., Cemenon I1.B. -

M.:Muemo3uHa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru , https://uchi.ru , https://www.yaklass.ru ,

https://edu.skysmart.ru
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