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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 IPYroi 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
YHHUBEPCAJbHBIM 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 uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYECHHBIX  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», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX 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 o01iero
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 U ONepaluu: JeJIeHHe Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY pacCHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHUCEN U
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 PAa3INMYHBIMH 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 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX 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-MeTOIMUeCcKass JUHUS «DYHKIUM U TpapuKu» 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 rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a1ad U3 APYruX 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 (hOpMyJaMu 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 cioBecHO. Ero m3yuenwue
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 TIpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIE
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 |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIUNN BCE pa3/eibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUECKON JIOTMKH 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 MOJEIUPOBAaHUS, KOTOpPHIE MPHU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  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 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXXAHME OBYUYEHUA
10 KITIACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

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
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BEIPpAKEHUN, COACPKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CHUCTEMBI JIMHEWHBIX
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 ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA 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 M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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 CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
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.



HemnpepsiBHbIe (yHKIIME W WX CBOMCTBA. TOYKHM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
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, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u 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 YHUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenune
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  YpPAaBHEHM  C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHMM W HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpuMmeHeHre POU3BOJHON K MCCIIEOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoM.

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

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

[Ipumenenue wHTErpana s HAXOXACHHUS TUIOMIANCH IJIOCKUX (QUTryp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHUYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIaHUPOBAHWE IIOCTYNKOB U OIICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO 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 KyJIbTypOoM Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
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 CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

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

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (HOPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSIMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBlI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUs,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUPATh CIIOCOO pelieHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M PpPe3yJbTaT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEAMETHBIC PE3yJIbTaThl M0 OTACIBbHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHUCIIA;

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

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOZHO ONEpUpPOBATh TOHATHEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
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,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUST CUCTEMbl JIMHEWHBIX YpaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNIOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPIKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, 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 (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATHUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-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 (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PEIIeHUH 3aJay U3 APYIHX Yy4EOHBIX MPEIMETOB U peabHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCJIeIOBATEIBHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOO/JIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphbIBHAS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIC STIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

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

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

K xonmy oOyuyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOUTUE
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 YUCEJ, MUCIOJIb30BATh NMPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B Pa3IMUHBIX NO3UIIMOHHBIX CUCTEMAaX CUUCIICHMUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEM C UCIOJIb30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHEe oO0pa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIIeIOBAaHUS (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

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 YCKOPEHHS TIporecca, 3adaHHOro (GOpMyJIod WU
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (UTYp B 0OBEMBI TEJl C MOMOIIBIO MHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
MHOXecTBO JIeHICTBUTENBbHBIX YHCEIL.
M .P
1 HOTOYJICHBI auHOHaJImeci ypaBHEHUS U 24 1 https://resh.edu.ru/
HepaBeHCTBA. CUCTEMBl TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 https://m.edsoo.ru/
LIeJIBIM [TOKa3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 https://resh.edu.ru/
HppanmonanbHble ypaBHEHUS
I1 B!
4 okazarenbHas pyHkuud. [TokazarenbHble 10 1 https://m.edsoo.ru/
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmuueckue ypaBHEHUs https://interneturok.ru/
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 https://resh.edu.ru/
ypaBHEHUs
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 https://m.edsoo.ru/
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 https://m.edso0o.ru/
I1
9 OBTOPeHHe, 000011IeHHEe, CUCTEMATH3 IS 5 9 https://resh.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
nu
1 PPATHOHAIBERIS, TIOKASITCIBHHE 1 24 1 https://interneturok.ru/
norapuMUUecKre HePaBeHCTBA
CucTeMbl paroHaTBHBIX, HPPANUOHATEHBIX
2 MMOKa3aTeIbHBIX U JIOTAPUPMUUYECKUX 12 1 https://interneturok.ru/
ypaBHEHUH
r 78
3 PaGpHICH TPHIOHOMCTPHHCCKHX (yHKIUtH 14 1 https://interneturok.ru/
Tpuronomerpruyeckue HepaBeHCTBA
" .
4 CCHeﬂOBaH?e (ymKuuii ¢ momormpIo 22 1 https://m.edsoo.ru/
MIPOU3BOTHOM
5 [TepBooOpa3Has u UHTErpan 12 1 https://interneturok.ru/
6 3ana4yu ¢ napameTpamu 16 1 https://interneturok.ru/
7 HatypanbHble u nensle uncia 10 1 https://m.edsoo.ru/
8 KommiekcHele uncna 10 1 https://interneturok.ru/
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 5 https://m.edsoo.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://interneturok.ru/
https://interneturok.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://interneturok.ru/
https://interneturok.ru/
https://m.edsoo.ru/
https://interneturok.ru/
https://m.edsoo.ru/




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
Pannonanbueie yncna. OObIKHOBEHHBIE U
1 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHbIE 1 https://m.edsoo.ru/
MEPUOIUUECKHIE IPOOH
Pannonanbubie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, TTPOLICHTHI, OECKOHEYHBIC 1
NePUOANYECKHE TPOOH
ITpumenenue qpoOeii U MPOIEHTOB I
3 P P P 1 https://m.edsoo.ru/
pelIeHs TPUKIaJHbIX 3a7a4
4 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHus: MpUKIAIHBIX 33124
MHOXeCTBO, onepauy HajJ MHOKECTBAMH 1
5 L P 1 https://m.edsoo.ru/
UX CBOICTBa
6 Juarpammsl Ditnepa-Benna 1
7 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara JiJisl pelieHus 3a71a49
elcTBUTENbHBIE YKclia. PallnoHanbHbIE U
8 A 1 https://m.edsoo.ru/
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
Monayie 1eicTBUTENBHOTO YHCIIa U €T0
10 4 1 https://resh.edu.ru/

CBOMCTBA



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIUNCIICHUN

npoiioprueHTaIUs

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIPOOHO-PANMOHAIBHBIX YPABHCHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIIECHUS LEJbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

https://m.edsoo.ru/

https://interneturok.ru/

16

MHorouseHsbl ¢ eabIMU KO3 PUIIMeHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUI

https://m.edsoo.ru/

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI



https://m.edsoo.ru/
https://interneturok.ru/
https://m.edsoo.ru/

Pemenne IMMPUKJIAAHBIX 3aaa4 C IOMOIIBIO

22 N . https://resh.edu.ru/
CHCTEMBI JIMHEHHBIX YPaBHEHHH
23 Pemenune HpHKiIaI[HbIX 3a1a4 CUHOMOL[IBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHH
Kontponbnas padora Ne 1 "PanmronansHbie
24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"
o5 OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
['paduk pynkunu
26 DneMeHTapHbIC TIpeoOpa3oBaHus rpadukoB
byHKIII
OO6nacTp onpeneneHuss 1 MHOKECTBO
27 3HaueHud ¢pynkuuu. Hynu ¢pyHknum. https://m.edsoo.ru/
[TpomexxyTKH 3HAKOITOCTOSTHCTBA
[TpomexxyTkn MoHOTOHHOCTH. Hanbombiee u
28 HalMEHblIIee 3HaueHue (PyHKIMM Ha
IPOMEXKYTKE
29 UerHble ¥ HEUETHBIE (PYHKITUH. https://interneturok.ru/
30 Jluneitnas, kBagpaTHuHas U IpoOHO-
TuHeHas GyHKuun
31 DJeMeHTapHOe UCCIIeI0BaHNE U TIOCTPOCHUE
rpaduKoB PyHKIHIT
32 B3aumno obpathHsie ¢pynkiuu. Komnoszunun
GyHKIIHIA.
33 CreneHs ¢ 1eIbIM [T0Ka3aTEIEM. https://resh.edu.ru/
34 bunom Herotona
35 Apudmernueckuii KOpeHb HaTypaTbHON

CTEIIEHU U €r0 CBOMCTBA



https://resh.edu.ru/
https://m.edsoo.ru/
https://interneturok.ru/
https://resh.edu.ru/

Apudmerndeckuii KOpeHb HaTypaTbHOU

36 CTEIIEHU U ero CBOMCTBA

37 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

38 CreneHb ¢ pallMOHAJIbHBIM II0Ka3aTeleM U e
CBOMCTBa

39 CreneHp ¢ paliOHAILHBIM TIOKa3aTeleM U e
CBOMCTBA

40 KonTtponsnast padora Ne 2 "Crenennast
¢ynkuus. E€ coiicTBa u rpadux"

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIepKAIUX CTENIEH! U KOPHU

4 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

43 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHHIA, https://m.edsoo.ru/
COJIepIKAIINX CTETIEHN U KOPHU

44 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
yYpaBHEHUHU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
ypaBHEHUU

46 WppannonaibHble ypaBHEHHUS. https://resh.edu.ru/
Wppanmonansuslie ypaBHeHusi. OCHOBHbIE

47 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
YpaBHEHUNU
Wppannonansabie ypaBHeHUs1. OCHOBHEIE

48 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUN

49 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH



https://m.edsoo.ru/
https://resh.edu.ru/

UPPALMOHAIIBHBIX YPABHEHUN

50

51

PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHAIBHBIX YPABHEHUN

CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK
GbyHKIIMM 00paTHOI CTENEHH C HATypaJIbHBIM

IIoKa3arTecjiemM

52

CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
(GyHKLIMU OOpaTHOH CTENEHU C HaTypaJlbHbIM

IIOKa3aTcJjIEM

53

KonTpoasHas padora Ne 3"ColicTBa U
rpaduK KOpHS N-OW CTETICHH.
Wppaunonanbubie ypaBHeHUS"

54

55

[Toka3zarenbHas (pyHKIMSA, €€ CBOWCTBA U
rpaduk
[Toka3zarenbHas (GyHKIHMSA, €€ CBOWCTBA U
rpaduk

56

57

58

Ucnonb3oBanue rpaduka GyHKIUN A5
peueHusl ypaBHEHU I

Hcnonb3oBanue rpaduka GyHKIUN A5
peueHust ypaBHEHU I

IIokazarenpHbIC YpaBHCHHA. OcHOBHBIC

MCTOJbI pCHICHUA TTOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

59

60

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

MCTOJbI pCHICHUA ITOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

IIokazarenbHbIC YpaBHCHHA. OcHOBHBIC

MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

https://resh.edu.ru/

61

[TokazarenbHble ypaBHeHUs.. OCHOBHbBIE

MCTO/bI pCHICHUSA TTOKA3aTCIIbHBIX ypaBHeHI/Iﬁ



https://resh.edu.ru/

Kontponpnas padora Ne 4 "I[lokaszarenbHas

62 1
¢bynaknums. [TokazarenpHble ypaBHEHUS"
63 Jlorapudm umncna. CoiicTBa jJorapudpma 1
64 Jlorapudm uucna. CoiicTsa jgorapudpma 1
65 JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1
66 JlecaTHuHbIC U HATYpAJIbHBIC JTOTaPHUPMBI 1
67 [IpeobpazoBanue BEIpAKEHHA, COACPIKAIIIX 1 httos://resh.edu.ru/
J0rapuQMbI
68 [TpeoOpazoBaHue BhIpAKEHHIA, COIEPIKALITIX 1
norapudmbl
69 [TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAIITIX 1
JorapupMbl
20 Jlorapudmmueckas pyHKUus, €€ CBONCTBA U 1
rpaduk
71 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U 1 https://resh.edu.ru/
rpaduk
79 Hcnons3oBanue rpaduka QyHKIUN IS 1
peleHns ypaBHeHUH
73 Ucnonb3oBanue rpaduka GyHKIUN A5 1
peLIeHNs] YpaBHEHUI
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE
74 METO/IbI pelIeHus Torapu(HPMUIECKUX 1 https://resh.edu.ru/
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE
75 METO/IbI pelIeHus Torapu(HPMUIECKUX 1
ypaBHEHUI
76 Jlorapudmuueckue ypaBHeHus. OCHOBHbIE 1

METO/IbI PelIeHUs JTOrapuOMUIECKUX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YpaBHEHHI

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

" norapuMUUECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE ITEPEXO/IBI B p?IHGHI/II/I https://resh.edu.ru/
JOrapu(pMHUUECKUX ypaBHEHUIH
KonTtponbnast padora Ne 5

79 "Jlorapudmuyeckast pyHKIIUS.
Jlorapudmuueckue ypaBHeHus"
Pangnannas mepa yria. [ToBopoT Touku

80 BOKPYT Hadaia koopauHat. CHHYC, KOCHHYC,
TAHTE€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC https://m.edsoo.ru/
YHCIIOBOTO apryMeHTa

82 TpuroHomeTpudeckass OKpyKHOCTb, 3HAKH
CHHYCa, KOCUHYCa U TaHT€HCa
TpuronomeTpuveckass OKpy>KHOCTb,

83 oTpeNieNIeHNne TPUTOHOMETPHUECKUX ()YHKIIHIA
YHCIIOBOTO apTyMEHTa

84 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA

85 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBL. https://resh.edu.ru/
DopMyIIbI CIOKEHUS

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBL.
@opMyIsl JBOMHOTO yria

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HPOPMYITHI.
DopMyIibl TPUBEICHUS

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBL. https://resh.edu.ru/
CyMMa U pa3HOCTh CHHYCOB, KOCHHYCOB

89 [IpeobOpazoBanme TPUTOHOMETPUIECKUX



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BBIPAKCHUM

[IpeobpazoBaHre TPUTOHOMETPUYECKUX

90 . 1
BBIpKEHU I
01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpa)KEHUI
92 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1 httos://resh.edu.ru/
YHCIIOBOTO apTyMEHTa
03 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa
94 Penienne TpUroHOMETPUUECKUX YPAaBHEHUH. 1
YpaBHeHue COS X=a
95 Pewenne TpI/I-FOHOMeTpI/ILIeCKI/IX YpaBHEHUH. 1 https://resh.edu.ru/
VYpaBHeHue SIN X=a
96 Pemienne TpUroHOMeTpUUECKUX ypaBHEHUMN/ 1
VYpaBHenue tg x=a
97 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1 https://resh.edu.ru/
98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbsHas padora Ne 6
101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS
102 nociueaoBarenbHocTell. MeTon 1
MaTeMaTHYeCKOW MHAYKIIH
MOHOTOHHBIE U OTPaHUYEHHbIE
103 MmocJieIoBaTeIbHOCTH. VIcTopus aHanu3a 1

OECKOHEYHO MaJIbIX



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

104

Apudmernueckast mporpeccus

https://m.edsoo.ru/

105 ['eomeTpuyeckas nporpeccus https://m.edsoo.ru/
106 BeckoneuHo yOpIBaromasi reoMeTpuyecKas
nporpeccus
107 Cymma 6eCKOHqu HO yOIBaromIei https://interneturok.ru/
FE€OMETPUUECKOHN IPOTrPECCUU
108 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB
109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB
110 Hcnonp3oBanue nmporpeccuu Ajs peleHus HpodopHeHTaIIA
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
111 Konrtponsnas pabora Ne 7
"ITocenoBaTenbHOCTH U MpOrpeccun”
112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA
113 Touka pa3pbIBa. ACUMITOTHI IpadUKOB
byHKIMMA
114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA https://resh.edu.ru/
OTpe3Ke
115 CaoiicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke
116 MeTto MHTEPBAJIOB JUIsl PELIEHHSI HEPAaBEHCTB
117 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB
118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB https://m.edsoo.ru/
119 [IpumeHeHne CBOMCTB HEMPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4
120 [IpuMeHeHne CBOKMCTB HEMPEPHIBHBIX



https://m.edsoo.ru/
https://m.edsoo.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

(byHKUIMH 1151 pereHus 3a1a4

Onpenenenre, reOMETPUYECKUN CMBICIT

121 .
IPOM3BOIHOM

122 Onpez[eneHI/If:, (hUBUYECKUN CMBICIT https://m.edsoo.ru/
IIPOU3BOTHON

123 [lepBas u BTOpast npou3BOIHbIEC GYHKIIUU

124 YpaBHeHHe KacaTeabHOU K rpaduxy https://m.edsoo.ru/
byHKIIMN

125 YpaBHeHUE KacaTeNbHOU K TpapuKy
byHKIIUN

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN

127 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO Y KOMITO3UINH ()yHKIIHA

129 [Tpou3BoiHas CyMMBI, nponsBenelv{mI, https://resh.edu.ru/
YaCTHOTO U KOMITO3UIIMM (DYHKIIMH

130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

131 Kontponbnas padota Ne 8"TIpousBoanas"

132 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 HOBToPe'I‘{He, 000011IeHHE, CUCTEMATH3AINS HpoopuerTaI
3HaHui: "OyHKIMK"

134 Wrorosast koHTpobHAs paboTta Ne 9

135 Wrorosast koHTposbHAs paboTa Ne 9

136 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH https://interneturok.ru/

3HAHUHI



https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl

I'paduueckre MeTOIbI pEHICHUS

1 pag p N 1 https://m.edsoo.ru/
UppallMOHANILHBIX YPaBHEHUI

5 I'paduueckue METOIbI pELICHNUS 1
UppalMOHATIBHBIX YPaBHEHUI
OCHOBHBIG METOAbI PCUICHUA

3 p 1 https://resh.edu.ru/
HppalOHAIIBHEIX HEPABEHCTB

4 OCHOBHBIE METO/IbI pEIICHUS 1
HppallMOHANILHBIX HEPABEHCTB
OCHOBHBIC METOABI PCUICHUA

5 p 1 https://m.edsoo.ru/
HppallMOHANILHBIX HEPABEHCTB

6 OCHOBHBIC METOAbI pGHIGHI/Iﬂ 1
HPpAaLMOHAIIBHBIX HEPABEHCTB

7 OcCHOBHBIE METOBI PEUICHUS MTOKa3aTeNbHBIX 1
HEPABEHCTB
T APUUYCCKHUEC MECTOAbBI PECLHICHUS

8 pag p . 1 https://resh.edu.ru/
MOKa3aTeIbHBIX YPABHEHUI

9 OCHOBHI)IG METOAbI peHIeHI/ISI ITIOKA3aTCIIbHBIX 1
HEPABEHCTB

10 OcCHOBHBIE METOBI PEUICHUS TTOKa3aTeNIbHBIX 1
HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS TOKA3aTEIbLHBIX

11 p 1 https://resh.edu.ru/

HEPaBEHCTB



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/

I'padmyeckue MeToAbI perieHUs

12 https://m.edsoo.ru/
MOKa3aTeIbHbIX HEPABEHCTB

13 I'paduueckue METObI pELICHUS
norapu)MUYECKUX ypaBHEHUI
I'padmueckue MeToabl pemeHus

14 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX https://resh.edu.ru/
ypaBHEHUH
I'padmyeckue MeToabl pemeHus

15 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHUH

16 OCHOBHBIE METO/IbI PETLICHUS httos://m.edsoo.u/
norapuMUIECKUX HEPABEHCTB

17 OcHOBHBIE METOABI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

18 OCHOBHBIE METO/IbI PEeILICHUS
norapuMHUYECKUX HEPABEHCTB

19 OCHOBHbIE METO/LbI PeLLCHHs https://resh.edu.ru/
Jorapu(MUIECKUX HEPABEHCTB

20 I'paduueckue MeTo bl peleHus
Jorapu(MUIECKUX HEPABEHCTB

21 I'paduueckue MeTOIbI peLIeHUs
norapuMUYECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS

22 MOKa3aTeIbHBIX U Jorapu(pMUIecKux https://interneturok.ru/
HEPaBEHCTB
I'paduueckue MeTOIbI peLIeHUs

23 MOKa3aTEebHBIX U JIOTAPU(PMUUECKUX

HEPaBEHCTB



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://interneturok.ru/

24

KonrponsHas pabdora: "UppanuoHaibHeie,
IoKa3aTesbHbIe U JJorapudmudeckue
HepaBeHCTBA"

25

[IpuMeHeHrEe HEpAaBEHCTB K PEILICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUs [IOJTyYEHHBIX
pE3yJIbTaTOB

npodopueHTanus

26

Cucrema 1 COBOKYIIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

27

28

Cucrema n COBOKYITHOCTb ypaBHeHPIfI.
PaBHOCHIIBHEIC CHCTEMBI M CHCTEMEI-
CICACTBUA

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTE PAllMOHAJIBHBIX YPaBHEHUN

https://resh.edu.ru/

29

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUH

30

31

32

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEW IMOKA3aTENbHBIX YPABHEHUI

OcHoBHBIC METOJbI pCHICHUA CUCTCM U
COBOKYHHOCTeﬁ IIOKa3aTCIBbHBIX ypaBHCHI/Iﬁ
OcHoBHBIC METOJbI pCHICHUSA CUCTCM U

COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

https://resh.edu.ru/

33

OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX



https://resh.edu.ru/
https://resh.edu.ru/

YpaBHECHUI

34

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pe3yJIbTaTOB

https://resh.edu.ru/

35

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTH4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs IIOJY4CHHBIX
pe3yJIbTaTOB

36

37

38

KonTponbnas pabota: "Cucrembl
palMoOHATBHBIX, UPPALUOHATBHBIX
MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHH"

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

https://resh.edu.ru/

39

40

41

Tpuronomerpuyeckue GyHKINU, UX
CBOICTBA U rpaduKu
Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapUKu

https://resh.edu.ru/

42

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OT60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHUH C TTOMOIIBIO 1 https://resh.edu.ru/
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHIECKHUX
44 YPaBHEHUH € TOMOLIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX
45 YpaBHEHUH C TTOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
46 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1 https://resh.edu.ru/
48 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
49 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku
50 TPUTOHOMETPUUECKUX (QYHKIIHH. 1
Tpuronomerpuyeckue HepaBeHCTBA"
51 [TpuMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1 https://resh.edu.ru/
(GyHKIMNH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
59 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIUH Ha MOHOTOHHOCTH M 9KCTPEMYMBI
53 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO 1 https://resh.edu.ru/
(GyHKIMH HAa MOHOTOHHOCTh M 9KCTPEMYMBI
54 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
55 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GbyHKIUH Ha MOHOTOHHOCTH M OKCTPEMYMBI
56 IIpuMeHeHne MPON3BOIHOMN K UCCIIEA0BAHUIO 1

(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

57

Haxoxaenne HanOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

https://resh.edu.ru/

58

Haxoxxnenne HanOOobIIEero 1 HAMMEHBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (PyHKIIMH Ha
OTpe3Ke

59

60

61

HaxoxxaeHne HanOoJIbIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

Haxoxaenne HaubombIIero 1 HANMEHbBILIETO
3HAYEHUS HEMPEPHIBHOM (PyHKIIMU HA
OTpe3Ke

HaxoxxaeHue HarOoJIbIIero 1 HAUMEHbIIETO
3Ha4YeHHUs1 HeTIpephIBHOHN (pyHKIIMM Ha
OTpe3Ke

https://resh.edu.ru/

62

Haxoxzaenne HaubosbI1ero 1 HAUMEHbILETO
3HAYEHUs HENPEepbIBHOM (PyHKINU Ha
OTpE3Ke

https://interneturok.ru/

63

64

65

[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
HAWJIYYIIEro PENIECHUS B TPUKIAIHBIX
3a/1a4ax

HpI/IMCHCHI/IC HpOI/I3BO,[[HOI>'I I HAaXOXIACHU A
HaWJIyqIIero pCuICHUA B IIPUKIIAIHBIX
3agadax

[Ipumenenre npou3BOIHOM JUIs
onpeeleHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1laHHOTro (OpMYIIOH HITH
rpaduKom

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://interneturok.ru/
https://resh.edu.ru/

[IpuMeHeHne Npou3BOJHON IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS

06 nporecca, 3alaHHoro (GopMysoN Hiu
rpadgukom
67 Komnozumus GyHkimit
68 Kommnosumus hyHkmmii https://resh.edu.ru/
69 Komnozunust GyHKimit
70 FeOMeTqueCIfHe 00pa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN IIOCKOCTH
7 FeOMeTqueCIEHe 00pa3bl ypaBHEHUH Ha
KOOP/AMHATHOH MJIOCKOCTH
79 KonTponbnas padora: "Uccnenosanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"
73 IlepBooOpasHasi, OCHOBHOE CBOMCTBO https://resh.edu.ru/
epBOOOPA3HBIX
74 IlepBooOpazHbie 1eMEHTAPHBIX ()YHKIHHA.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX
75 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX
76 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpaja
77 Brruncnenue onpeuenéimoro MHTETpaJIa 1o https://resh.edu.ru/
¢dbopmyne HetotoHa-Jleitoamia
78 Brruucnenune onpenenéi{Horo HHTETpasia 1o https://resh.edu.ru/
dhopmyne HeroTona-Jleiioauma
79 IIpumeHeHne nHTerpana aJisg HaX0XACHUS
I0MIaIeH TUTOCKUX (PUTYP
80 [IpuMeHneHne uHTETpaIa JIsl HAXOXKIACHUS https://interneturok.ru/
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00BEMOB IreOMETPUIECKHX TET

[Tpumeps pemenuit 1uddepeHImaIbHbIX

81 .
ypaBHEHHH

82 [Tpumeps permeruit nuddepeHImaTbHbIX
ypaBHEHUU
MareMaTHueCKOe MOJICIIMPOBAHUE PEATTbHBIX

83 MIPOLIECCOB C MOMOIIBIO AU(HEePCHINATHLHBIX npodopHueHTaIs
ypaBHEHUH

84 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”

85 PanmoHanbHbie ypaBHEHHUS C ITapaMeTpaMu

86 ParnmonanbHbie HepaBEHCTBA C MapaMeTpaMu https://resh.edu.ru/

87 PanonanbpHbBIe CHCTEMBI C TapaMeTpaMu

88 WppanmoHansHbie ypaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

89 HppanuoHaibHble CUCTEMBI C TapaMeTpaMH

90 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C https://resh.edu.ru/
napameTpamu

91 [Toka3zaTenbHBIE CHCTEMBI C TapaMeTPaMH

92 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA https://m.edsoo.ru/
C mapameTpaMu

93 JlorapudmmuaecKue CUCTEMBI ¢ TTapaMeTpamMu

04 Tpuronomerpuueckrue ypaBHEHUS C https://m.edsoo.ru/
napamMeTpamu

95 Tpuronomerpuueckrue HepaBeHCTBA C
napameTpamu

96 TpuronomeTpuuecKrue CUCTEMBI C https://resh.edu.ru/
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napameTpamu

HOCTpOCHI/IC H UCCIICOOBAHUC
MATCMAaTHUYCCKUX MOI[CJICﬁ PCAJIBbHBIX

o7 CUTYalH C MOMOILBIO YPAaBHEHUH C
napameTpamu
[Toctpoenue u uccienoBaHue
08 MaTeMaTI:I‘IeCKI/IX MojieJiel pealbHbIX ) https://resh.edu.ru/
CUTYalUH C IIOMOILBIO CUCTEM YPABHEHUH €
napameTpamu
[TocTpoenue u uccienoBaHue
99 MaTEeMaTHYECKUX MOJIENeH pealbHbIX
CUTYaIU# C OMOIIBI0 CUCTEM YPaBHEHHI C
napameTpamu
100 KonTtponbHas pabora: "3anaun ¢
napaMerpamu’
101 Harypanbnblie u 1ienpie yucia https://resh.edu.ru/
102 HarypanbHble u nensie yucna
103 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX https://resh.edu.ru/
qucesn
104 [IpumeHeHne MpU3HAKOB AETUMOCTH LENbIX
qucen
105 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX
gucen: HOJl u HOK
106 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX https://m.edsoo.ru/
gucen: HOJl m HOK
107 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX
YHCell: OCTaTKU MO0 MOAYJIIO
108 [IpuMeHeHne NPU3HAKOB AE€TMMOCTH LIENIBIX
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YUCCII: OCTAaTKH 110 MOJAYJIIO

HpI/IMCHeHI/Ie IMPU3HAKOB ACIMMOCTH LEIIBIX

109 qucen: anroput™ EBKimna Uit pereHus https://interneturok.ru/
3a7a4 B IEJIBIX YUCIIax

110 Kontposbhas pabdota: "Teopus menbix
gucen"
KommuiekcHble uncna. AnreOpanueckas u

111 TPUTOHOMETpUYECKast (POPMBI 3arucu https://resh.edu.ru/
KOMILJIEKCHOT'O YHCIIa
KommiekcHbie uncna. Anredpandeckas u

112 TPUTOHOMETpHYECKasi POPMBI 3arnuch
KOMILIEKCHOTO YHCIIa

113 Apudmernueckue onepanum ¢
KOMILUIEKCHBIMHU YHCIIaMHU

114 Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

115 I/I306pa)KeHI/I€UKOMHJ'IeKCHBIX qucell Ha https://m.edsoo.ru/
KOOPJAMHATHOH MJIOCKOCTH

116 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJMHATHOM TIOCKOCTH

117 ®opmyna Myaspa. Kopau n-oii ctenenu us https://resh.edu.ru/
KOMIIJIEKCHOTO YHCIIa

118 ®opmyna Myaspa. KopHu N-oii ctenenu us
KOMIIIEKCHOTO YHCIIa
[TpuMeHeHNEe KOMIUIEKCHBIX YHCEeN JUIS

119 pemeHust GU3NYECKUX U FreOMETPUIECKUX npo¢opHeHTAIHS
3aja4

120 Konrtponsnas padora: "KomriuiekcHsie
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ypcia"

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL

121 . " https://m.edsoo.ru/
3HaHUM: "YpaBHEHUA

122 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "YpaBHeHus"

123 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHUI"
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS

124 P e " https://resh.edu.ru/
3HaHui: "HepaBeHncrsa

125 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrpa"
[ToBTOpenue, 0000IEHNE, CUCTEMATH3AIHS

126 P e " https://m.edsoo.ru/
3HaHui: "HepaBeHncrsa

127 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"
IToBTOpenue, 00001IeHNE, CUCTEMATH3AIIS

128 P T S . https://resh.edu.ru/
3Hanuii: "[Ipon3BoaHas u e€ mpuMeHeHue

129 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS

130 P I ’ | https://m.edsoo.ru/
3HaHuii: "VHTerpan u ero npuMeHeHue

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"
IToBTOpEeHME, 0000IIEHE, CUCTEMATU3 AL .

132 P e | ’ https:/interneturok.ru/
3HaHuil: "OyHKIMH

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "Oynkun"

134 HroroBast koHTpobHAs paboTa https://resh.edu.ru/
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135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHHEe, CUCTEMATH3AIUS 1 httos://m.edsoo.ru/
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martemaruka: anreOpa u Hadaja MaTeMaTudeckoro ananusa. 10-11 kmacchr:
0a30BbIi 1 yriyonéuubiil ypoBHu: yueOHuk/ 111.A. Anumos, FO.M. Komnsirun u nip.

- Mocksa: IIpocsenienue, 2023

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
®enoposa H.E., TkaueBa M.B. AnreOpa u Hauana MaTeMaTHYECKOTO aHAIN3a.
10-11 ximaccel. Metoauyeckoe pekomeHaamy K yueoOnuky 11.A. AnuMoBa,

FO.M. Konsaruna u ap.- M.: [Ipocsemenne, 2023

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://interneturok.ru/

https://m.edsoo.ru/

https://resh.edu.ru/
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