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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa U Havajla MAaTeMaTHYECKOTO aHaIN3ay» SIBJIAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o01ero oopa3oBaHus, MOCKOIbKY, C OJIHON
CTOpPOHBI, OH 00€eCIeYMBaeT MHCTPYMEHTAIbHYIO 0a3y IJisl M3yYEHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C IPYyTOi CTOPOHBI, (POPMHUPYET JIOTMUECKOE U a0CTPAKTHOE MBIIILICHUE
oOyyJaronmxcsi Ha ypoBHE, HEOOXOAMMOM JJIs1 OCBOEHHUS MH(POPMATUKH, OOIIIECTBO3HAHMUS,
UCTOPUHU, CJIOBECHOCTH M JPYTUX ITUCHUIUIMH. B pamkax naHHOTO ydeOHOTO Kypca
oOyyJaronecs OBJIAJIEBAIOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHKEHHUS B MaTeMaTnudeckon popme.

Y4eOHbIii Kypc aiareOpbl U Hayall MaTeMaTHUYEeCKOT0 aHaIN3a 3aKIa IbIBACT OCHOBY JIJIS
YCHEIIHOTO OBJIAJICHUS 3aKOHAaMH (DM3UKH, XUMHUHU, OWUOJIOTHH, TOHHUMAaHUS OCHOBHBIX
TEHJICHIIUN Pa3BUTHUS SKOHOMHUKH U OOIIECTBEHHOM KU3HU, MIO3BOJIIET OPUEHTHUPOBATHCA B
COBPEMEHHBIX LIU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO HCIIOIb30BATh UX IS
JanpHeliero oOpa3oBaHUs M B TOBCEIHEBHOM KU3HU. B TO ke BpeMs OBIaJcHUE
aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMHU KOHCTPYKIMUSMHU anreOpsl U MaTEeMaTHYECKOIro
aHaiM3a pa3BUBAET yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKJCHHS C T[OMOUIBIO MHAYKIUM M PacCyXJaThb JAEAYKTHUBHO,
UCITI0JIb30BaTh 0000IICHHE U KOHKPETU3ALMIO, a0CTparupoOBaHUe U aHAJIOTHIO0, (hOpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone uzyuenust yue6HOro Kypca «Anredpa U Hayajga MaTeMaTHUYE€CKOTO aHaN3a»
oOyyJaromecs: MoJiy4aroT HOBBIM OIBIT PEIICHUs MPUKIATHBIX 3a/1ad, CAMOCTOSTEIbHOTO
MOCTPOCHUSI MATEMATUUECKUX MOJEJIECH peabHbIX CUTyalluid, MHTEPIIPETALINH MTOTYyYEHHBIX
peuIeHuil, 3HaKOMSITCS ¢ IPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
U UCKYCCTBE, C BBIJAIOIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPaMH.

VYuebHblii Kypc 00JaaeT 3HAYUTEIIbHBIM BOCITUTATEILHBIM MOTEHIIUAIOM, KOTOPBIN
peanu3yeTcsl Kak 4epe3 y4eOHbI MaTepHal, ClocoOCTBYIONMUN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHUs, TaK M uepe3 cnenupuky ydeOHOM [eATeTbHOCTH, TpeOyroen
IPOJOJKATEIbHON KOHUEHTPAllMM BHHUMAHMS, CaMOCTOATENbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHbIN PE3yJIbTaT.

B ocHoBe meToinku 00yueHus anreOpe U HadajgaM MaTeMaTUYECKOTO aHAIN3a JICKUT
JeSATEeTbHOCTHBIN IPUHIIUI 00yUYeHUS.

B cTpykType ydeOHOro kypca «Anredpa M Hadaja MaTeMaTHYECKOTO aHau3a»
BBIJICJICHBI CIEAYIOIINUE COJEPKATENbHO-METOInYECKHE JIUHUM: «Hucnaa u BBIYUCICHUS,
«Dyukuun u rpadukm», «YpaBHEHUS W HepaBeHCTBay», «Hadama maremarudeckoro
aHanuza», « MHOXeCTBa U JOTHKa». Bce OCHOBHBIE cOAEpKaTEIbHO-METOAUYECKHUE JTUHUU
U3y4al0TCs Ha MPOTSHKEHUH ABYX JIeT 00y4eHHUsl Ha YPOBHE CpETHEro 001ero oopazoBaHus,
€CTECTBEHHO JOMOJHSSA JAPYr JApyra M IOCTENEHHO HACHIAICh HOBBIMH TEMaMH U
paznenamu. JlaHHBI yueOHBIN KypC SIBISIETCS MHTETPATUBHBIM, IMOCKOJIbKY OObEIUHSIET B
cebe cofepKaHhe HECKOJBKUX MaTeMaTHYEeCKUX JUCIMIUIMH, TaKuX Kak anredpa,



TPUTOHOMETPHS, MATEMATUUECKUN aHAIU3, TEOPUSI MHOXKECTB, MaTeMaTUYECKasl JIOTUKA U
apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAECBalOT BcE Oosiee MIMPOKUM
MaTEMaTHYECKHUM ammapaToM, Y HUX TOCIICIOBATEHHO (POPMHUPYETCS U COBEPIIIEHCTBYETCS
YMEHUE CTPOUTh MAaTEeMaTHYECKYI0 MOJElb PEaJbHOM CHUTYyallMd, MPUMEHSATh 3HAHUS,
MOJIyYeHHbIE TIPU M3yYeHHH Y4YeOHOro Kypca, [JIsi PpEIICHUS CaMOCTOSITEIbHO
chopMyTUPOBaHHONW MaTEeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxkaTenpHO-MeTOANYECKasE JUHUSA «Yucina W BBIUMCICHUS»  3aBEpUIACT
dbopMHpOBaHNE HABBIKOB MCIIOIB30BaHUSA JEHCTBUTEIBHBIX YHCEI, KOTOpOEe ObUIO HA4aTo
Ha ypOBHE OCHOBHOTrO 0o01miero oopaszoBanus. Ha ypoBHe cpenHero obimiero oopa3zoBaHus
oco0oe BHHMaHHUE YJeseTcss (OPMUPOBAHUIO HABBHIKOB PAIlMOHAJBHBIX BBIYMCIICHUH,
BKJIIFOYAIONIUX B CEOSI MCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCH YHUCIA, YMEHHUE JeTaTh
MPUKUJKY, BBINOJHATh NPUOIMKEHHBIE BBIUMUCIICHUS, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHUS,
paboTath ¢ MaTeMaTUYECKHMMH KOHCTAaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOECTBa
HAaTypalbHBIX, UEJIbIX, pPAIUOHAIBHBIX U JCHCTBUTENBHBIX YHUCEI JIOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Hucel. B KaXkaoM U3 3THX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My criequ(pUYECKHEe 3a7a4l U ONlepalliu: JIeJIEHUE HaAlEI0, OIEPUPOBAHUE
OCTaTKaMU Ha MHOXKECTBE IIENIbIX YHCeN, O0COOble CBOMCTBA pallUOHAIBHBIX U
UppALMOHATBHBIX 4YHUCEN, apu(MeTHUecKue ONepalu, a TaKXKE HU3BJICUECHUE KOPHS
HAaTypaJbHOM  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uWcen.  bmaromaps
MOCJIEOBATEIbHOMY pACIIMPEHUI0 Kpyra HCIOJb3YEMbIX YHCEN M 3HAKOMCTBY C
BO3MOXXHOCTSIMU WX TPUMEHEHHUS Il PEIICHUS Pa3Iu4HbIX 3a1ad  (GopMUpyeTcs
NPEACTABICHUE O €IMHCTBE MATEMAaTUKHU KaK HAYKU M €€ POJIM B MOCTPOEHUU MOJEIEH
peaIbHOr0 MUPA, IUPOKO UCTIONIB3YIOTCS 0000IICHIE U KOHKPETH3AII 1.

Jlunust «YpaBHEHUS U HEPABEHCTBA» peaIN3yeTCsl Ha MPOTSKEHUU BCEro 00yUeHUs
Ha YPOBHE CpeaHero oduiero oOpa3zoBaHus, MOCKOJIBKY B KaxkaoM pasnene IIporpaMmbl
OPEeIyCMOTPEHO pEUIEHUE COOTBETCTBYIOIIMX 3adad. B pesynpraTe oOyuwaromuecs
OBJAJEBAIOT PA3IMYHBIMM METOJaMH PEIICHUS pPalMOHAIbHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPUPMUUIECKUX U TPUTOHOMETPUUECKUX YPABHEHU, HEPABEHCTB U
CUCTEM, a TaKkXe 3aJay, cojepKamux napameTpbl. [lonmydeHHbIE YMEHHS UIMPOKO
UCIIOJB3YIOTCSL MPU HUCCIENOBAaHUU (DYHKIUNA C TIOMOIIBIO MPOU3BOJAHOM, MPU PEIICHUU
NPUKIAIHBIX 3a/lad W 3aJlad Ha HaXOXXJCHHE HauOOJBIIMX M HAUMEHBIIUX 3HAUYCHHUI
dbyukuu. JlanHas cojep:kaTeiabHas JMHHUS BKIIOYaeT B cebOs Takke (popMupoBaHmE
YMEHUN BBIMIOJHATh pacu€Tel 1O (QopMynaMm, MOpeoOpa3oBaHUsi PAIMOHATBHBIX,
UppaIioOHaIbHBIX U TPUTOHOMETPUUECKUX BBIPAKECHUM, a TAK)KE BRIPAKECHUH, COACPIKAIINX
cTeneHu u jorapudmel. biarogapsa u3ydeHuo aredpanyeckoro Marepuasia IpoOUCXOIUT
JanbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHUS OOYYaroniuxcs,
(bOpMHPYIOTCS HABBIKU JICTYKTUBHBIX PACCYXKIACHUM, pabOThl ¢ CUMBOJIBHBIMH (pOPMaMH,
MPEACTABICHUS] 3aKOHOMEPHOCTE M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEPABEHCTB.
AnreOpa npemnaraer 3QQGEKTHUBHbIE WHCTPYMEHTHI [JISl PELIEHUS NPAKTUYECKUX U



€CTECTBEHHO-HAYYHBIX 33J]1a4, HAIJISAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK sA3bIKa
HayKHU.

CopepxarenpHo-MeToauueckas TMHUS «DyHKIMHU U rpaMKIm» TECHO MEPEIIIETAeTCs
C JpYyrMMH JHMHUSMU Y4eOHOrO Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3adacT
MOCJEA0BATENBHOCTh M3y4YEHUs Marepuana. l3yueHune CTeneHHOW, IOKa3aTeIbHOM,
jgorapu(pMUUecKOil W TPUTOHOMETPUYECKHX (YHKIUH, HX CBONCTB M TrpaduKOB,
UCTIONIb30BaHUE (DYHKIIM SIS PEIICHUs 3a71a4 U3 JPYTUX YYEOHBIX MTPEIMETOB U PeasbHOM
YKW3HU TECHO CBS3aHO KAK C MATEMATHUYECKUM aHAJIU30M, TAK U C PEIICHUEM YPAaBHEHUN U
HepaBeHCTB. [Ipu 3ToM 60JbII0€ BHUMaHUE YEIsIeTCs] POPMUPOBAHUIO YMEHUS BHIPAKATD
dbopMmynamMu 3aBUCUMOCTUA MEXAY Pa3IMYHBIMU BEJIMYMHAMU, HCCIEIOBATH MOTYyUYECHHbIE
byHKIMM, cTpouTh UX rpaduku. Marepuan 3Toil copep aTelbHOM JIMHUW HalleJeH Ha
pa3BUTHE YMEHUHN U HaBBIKOB, TO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXK]Ty BEIIMUMHAMU
B pa3iuyHOil (opme: aHamUTUYECKOHM, Tpaduueckoil u cioBecHo. Ero wusyueHue
CIOCOOCTBYET Pa3BUTHUIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CHIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aIMH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHass JuHUsA «Hayama maTemMaTH4eckoro aHaiau3a»  IO3BOJSET
CYIIECTBEHHO pAacIIUpUTh KPyr KaK MaTeMaTHYEeCKUX, TaK M MPUKIAIHBIX 3a]ad,
JOCTYIHBIX OOy4YaroIMMCS, TaK KaK y HUX IMOSBISETCS BO3MOXXHOCTb CTPOUTH Ipa(pUKu
CJIOXKHBIX (YHKIUN, OMPEAENaTh UX HAaUOOJBIINE U HAMMEHBIINE 3HAUYCHUS, BBIUUCISATH
wiowaan Guryp u o0ObEMBI TEN, HAXOJIUTh CKOPOCTH M YCKOpPEHHs mporeccoB. [laHHas
coJiepKaTeNbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS MaT€MaTHUYECKHX
MOJIEJIEH pealbHBIX CUTYyalUi, IO3BOJISIET HAXOAUTh HAaWIy4lllee PEIIECHUE B PUKIIAIHBIX,
B TOM 4YHCJIE COLUMAJbHO-3KOHOMHYECKHMX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU
MaTEMaTU4YeCKOr0 aHajdn3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (opMaabHO-
JIOTUYECKOTO W KpPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUW pacro3HaBaTh
IPOSIBJIICHHS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs y3HatoT
O BBIJIAIOIIUXCS PE3yibTaTaX, MOJYYEHHBIX B X0J/I€ PA3BUTHSI MAaTEMAaTUKHU KaK HAyKH, U 00
UX aBTOpax.

CopepxarenbHO-MeTOANYECKasl JIMHUA «MHOXECTBa M JIOTMKa» BKJIIOYAeT B ceOs
AJIEMEHThl TEOPUHU MHOXKECTB M MAaTEMAaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
IPEICTaBIICHUS POHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEMATUKH U MpeIaraloT Hauboiee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONIUN BCE Pa3esibl MATEMATUKHU U €€ TIPUIIOKESHHUM, OHU
CBA3BIBAIOT Pa3HbIE MATEMaTHYECKUE JHMCLMIUIMHBI U UX NPWIOKEHUS B €IMHOE LENOE.
[ToaToMy BaxXHO JaTh BO3MOXKHOCTh OOydYaroumiemMycsi TNOHUMaThb TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHON MaTeMaTHKU M KCIOIb30BaTh €ro JJIsl BBIPAXKECHUS
CBOUX MbICTEH. [IpyruM Ba)KHbIM MPU3HAKOM MATEMATHKW KaK HayKW CIIEIyeT MPU3HATh
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHMI W CIIEZJOBAHUE OIpENeIEHHBIM IpaBUiIaM
IOCTPOEHUSI JI0KA3aTEJNbCTB. 3HAKOMCTBO C JJIEMEHTAMM MAaTE€MAaTHYECKOW JIOTHMKH
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJIEHUSI 00YUYaOIIMUXCs, TO3BOJISIET UM CTPOUTH



CBOM PACCYXICHHUS HAa OCHOBE JIOTUYECKUX TMPaBWI, (OPMHUPYET HABBIKU KPUTHIECKOTO
MBIITUICHUS.

B yde6HOM Kypce «AnreOpa W Hadaja MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUSA, KOTOPBIC MPU3BaHBI CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB ITOCTPOCHUS MOJICIICH peaabHbIX CUTYaIluH, UCCIICIOBAHUS dTHX
MOJIeNIel C TOMOIIBIO ammapara aareOpsl 1 MaTeMaTHIeCKOr0 aHalin3a, WHTEPIpETaluu
MOJIYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETCHBI B KXKIIBIN U3 Pa3eIOB IPOTrPAMMBI,
IIOCKOJIBKY BE€Ch MaTepHall Y4eOHOro Kypca IIMPOKO WCIOJIB3YeTCsS IS pPelIeHUs
NPUKIAAHBIX 3a1ad. [Ipu pelmieHur pealbHbIX MPAKTHYCCKUX 3a7ad  00ydaronruecs
Pa3BUBAIOT HAOIIOAATEIIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCITIOJIB30BaTh QHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBATh NpodieMy. JlesTenbHOCTh 10
(GbOpMHUPOBAHUIO HABBHIKOB PEIICHUS NPHUKIAMHBIX 3a/ad OPraHu3yeTcs B MPOIECCe
H3YUYCHHS BCEX TEM y4eOHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOIO aHAIN3a.

Ha wu3yuenue ydeOHOro kypca «AnredOpa W Hadajla MaTeMaTHYECKOIO aHaIu3ay
otBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 gacoB
(4 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue apoou. IlpuMmeHeHue apoOel U MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEWCTBUTEIBLHOTO YHCiia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPAaBUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUM.

Crenenpr ¢ 1ensIM  HokazareneMmM. buHom Herotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HePaBEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHOrousieHs! ¢ 11e1bIMU KO3 UIIEHTaMHU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHHSI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PelieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUi. OnpeienuTeNb MaTPUILLI 2X2, €ro TEOMETPUYECKUIM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHMI. PelieHne NpHUKIAagHBIX 3a0a4 C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOEHHONW MOJAENH ¢ TOMOIIBIO MaTPHII
Y OIIPENICIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Komnosumus ¢yukuuit. I'padux QyHkmmmu. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonmocTossHCTBA. UETHbIE U Heu€THBIE (pyHKUUU. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHas (pyHKIMS ¢ HATypaJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMHA 0OpaTHOM CTENEeHU
C HaTypaJbHBIM [TI0KA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKINNA 15 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMs ITOCJICAOBATEIBLHOCTEH. MeTox
MaTeMaTUYeCKOM MHAYKIMH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMEeTpUYECKON
MPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyia CI0KHBIX
npoLeHTOB. Mcrnonb30BaHWE TMPOTPECCUU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlmarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELNIEHUWU 3a1ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist permeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPJAUMHATHOM ITOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHMI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MAaTEMATUYECKUX
3aJ1a4 ¥ 3a/1a4 U3 pa3InuHbIX 00JacTel HAYKU U PEAIbHOM KU3HU, UHTEPIPETALUS
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TpapuKu.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPH PEUICHUU 3aady U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre Hanboap1Iero 1 HAMMEHbIIEr0 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPENENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WHuTerpain. ['eomeTpuuecKuil CMbICI HHTETpasia. BeraucieHue onpene€éHHoro
uHTerpana no gpopmyne Herotona-Jlenonuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB € MOMOLIbI0 U depeHInanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUN, MPOIEAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U Jpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs OSCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

cOpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HMHTEpecax 3JI0pOBOTO U 0e30MacHOro o0pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymer mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITIOHHUMAaHHE BJIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHUE IIOCTYIIKOB U OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTO0BECUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBECHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs TIOHATHUM, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C UCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3AKIIOUEHNI, YMO3aKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXOSAIINN C YUETOM CaMOCTOSATEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
10 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIC YHUBeEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpeieniTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce oOydarmnuiics MOJYYUT CIECAYIOIIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MAaTEeMaTUYECKOTO aHaTN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMM: pPAIMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBLHOE YHCIIO, MHOXECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA,;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NMPUOTHNKEHHBIC BEIYUCIICHUS, IPaBUiIa OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEpPUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIu4Hble METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSThH JEJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m Teopemy Buera nus
peneHus 3a1ay;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENI JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JINHEWHBIX YpPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C ITOMOIIBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YNIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HJIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3umus GyHKUuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB QPyHKIINIL;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (PYHKUHU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
LEeIbIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJIbHBIM I10Ka3aTeJeEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKa3aTeslbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIMA JUIE  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrUX y4EOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX TPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHNUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUN;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIEC AJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OINEpPHpPOBATh TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBaATh TMOHSATHUSMU: OIpEAeICHHE, TeopeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPATIBbHOE U LEJI0€ YUCIIO, MHOKECTBA
HATYpPaJbHBIX U IEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YUCET,
HOJ/l m HOK HaTypaJbHBIX 4ucCen M1 PEUIEHUs 3aAad, MPUMEHSTh alrOpUTM
EBknuna;

CBOOOMHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOO/IHO ONEpUPOBATh MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUIN U HEPABECHCTB;

pelarb paloOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

MPUMEHSITH TpauiecKkue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIb30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MOJTYUYCHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoOro aHajmsa:

WCITIOJIb30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJACHUS HAWJIY4llero pEUIeHUs B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU M YCKOPEHHUS TpoIiecca, 3aJaHHOro GopMyIoi uitu rpaduxkom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE INTAHUPOBAHUE

[TPOI'PAMME

10 KJIACC
KosmuecTBo yacoB
Ne Ipak = DJIEKTPOHHBbIE
11/- HaumeHoBaHue pa3/ie/ioB U TeM B Koutpo tnuec (uuppoBbIe)
0 NMPOrpaMmblI T | IpHbIe KHe o0pa3oBaTtejibHbIE
)
padoThI pador  pecypchl
bl
MHOXXeCTBO NE€HCTBUTEIBHEIX but6mmoreka [IOK
yycesl. MHOTO4IEHBI. https://myschool.edu.ru/
1 PanmonaneHbie ypaBHEHUS U 24 2
HepaBeHCTBA. CUCTEMBI IMHEMHBIX
YpaBHEHU I
5 Oyukiuu U rpaduku. CreneHHas 12 1 bubsmorexa LIOK
GYHKIUS C LIeTBIM MTOKa3aTeIeM https://myschool.edu.ru/
ApudmeTndeckuii KOpeHb N-or bubmmoreka [JOK
3 crenenu. MppanvoHanbHbIe 15 1 https://myschool.edu.ru/
ypaBHEHUS
4 [MokaszaTenbHas GyHKIUSL. 10 1 Bubmmorexa LIOK
Iloka3aTenbHbIE ypaBHEHHUS hitps://myschool.edu.ru/
5 Jlorapugmuueckas QyHKIUS. 18 1 brbmorexa [IOK
Jlorapudmuueckue ypaBHEeHUs https://myschool.edu.ru/
TpUroHOMETPUYECKUE BBIPAKEHHS brbmorexa LIOK
6 U ypaBHeHHs 22 1 https://myschool.edu.ru/
[Tocne0BaTeNLHOCTH U bubmmorexa LIOK
7 MpoTpeccHH 10 1 https://myschool.edu.ru/
HenpepoiBHBIC QYHKITUY. brbsmorexa LHOK
8 Tpousso/Has 20 1 https://myschool.edu.ru/
[TosTOpeHue, 0600IIEHNE, bubmmorexa LIOK
o CUCTeMAaTH3aIIHsI 3HAHHHA > 2 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10
- 136 11 0




11 KITACC

YACOB I10 [TPOTPAMME

KosmuecTBo yacoB JJIeKTPOHHBIE
HanmeHnoBanme
Ne Ipakruy  (uupposbie)
pa3aenoB U TeEM KoHnTpoJbHbIe
n/n Bcero ecKHue o0pa3oBaTe/ibHbIE
NpOrpamMmbl padoThI
padoThbI pecypchl
1 UccnenoBanue QyHKIHIA ¢ 99 1
IMOMOIIBIO ITPOU3BOIHOM
[TepBooOpasnas u
2 PEOOBP 12 1
HUHTETpal
I'paduknu
TPUTOHOMETPHYECKHUX
3 byHKIUi. 14 1
Tpuronomerpuueckue
HEPaBCHCTBA
WppanmonansHsie,
MoKa3areabHbIe U
4 24 1
norapuMuIecKue
HEPaBCHCTBA
5 KomrmiekcHbie uncna 10 1
HarypanbHble u nesnbie
6 VP 10 1
yucia
CucreMsl palioHaIbHbBIX,
UppalMOHATEHBIX
7 MOKa3aTeNbHBIX U 12 1
JorapuMuUIecKux
YpaBHEHUI
8 3azauyu ¢ napaMmeTpamu 16 1
IToBTOpenue, o000IIEHHE,
9 P . 16 2
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO
- 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
Ne
Tema ypoka
n/n Bcero
MHOX€eCTBO, OIepanuy HajJ MHOKECTBAMH U UX CBOKCTBA 1
JHuarpammsl Diinepa-Benna
IIpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOT O alniapara JUlsl pelIeHHs 3a1a4 1
4 Parmonanbueie uncina. OOBIKHOBEHHBIE U IECITUYHBIE TPOOU, TIPOLICHTHI, 1
OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
5 Parnmonanbhelie unciaa. OObIKHOBEHHBIE U IECTUYHbBIE JPOOU, TIPOLIEHTHI, 1
OeCKOHEUHbIE IEPUOIUUECKUE IpOOH
6 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4 1
VMEHEHHUE Ipo0ei U MPOLIEHTOB [l PELICHMs] IPUKJIAJHbIX 3a1a4
7 II 0 1
8 JleiicTBUTENBHBIE YKCiIa. PallnoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 Apudmernaeckue onepaniu ¢ AHCTBUTEIHHBIMHI YHCIAMH 1
10 Monynb IefiCTBUTENLHOTO YUCIIA U €r0 CBOMCTBA 1
11 [TpubnmxEHHbIC BEIYMCIICHUS, TPABHUIIA OKPYTJICHHS, IPUKH/IKA U OIICHKA 1
pe3yJibTaTa BEIYMCIEHUN
12 OCHOBHbBIE METO/IbI PELLICHU LIEIbIX U IPOOHO-PALIMOHAIBHBIX YPABHEHUI U 1
HEPABEHCTB
13 Kontponbnas pabota (cTapToBasi AMarHOCTUKA) 1
14 OCHOBHbBIE METO/IbI PEILIEHUS LIETbIX U IPOOHO-PAIMOHANBHBIX YPABHEHUH U 1
HEPABEHCTB
15 MHorouneHns! OT OJHOI EPEMEHHON. JleIeHre MHOTO4JIEeHa HA MHOTOYJIEH C 1
octaTtkoM. Teopema besy
16 MHorousnens! ¢ neasiMu kodpdunrentamu. Teopema Buera
17 Pemrenne cucreM TUHEHHBIX YPaBHEHUN
18 Pemrenne cucreM TMHEHHBIX ypaBHEHUN 1
19 Matpuna cucTeMsl JIMHEWHBIX ypaBHEHUI. ONpeAennTellb MaTpULIbI 2X2, €To 1
T€OMETPUYECKHM CMBICI U CBOMCTBA; BEIYMCIIEHUE €I0 3HAYCHUS
20 Onpenenurens MaTpuipl 2X2, €ro reOMETPUIECKUI CMBICI U CBOMCTBA; 1
BBIYHMCIICHUE €T0 3HAYCHUS
21 [IpuMeHeHne onpenenuTens A peIeHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN
22 Pemenue npukiaaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI JIMHENHBIX YPaBHEHUM 1
23 Pemrenne nmpukitagHeIxX 3a/1a4 ¢ IOMOIIBIO CHCTEMBI JIMHEMHBIX YPaBHEHUI
24 KontponbHas padora: "PanmonanbHble ypaBHEeHHS U HepaBeHCTBA. CUCTEMBI 1

JMHENHBIX ypaBHEHUN"




dyHK1UA, criocoObl 3a1anus GyHkuu. BzanmHo oOpaTHbie GyHKIIUH.

25 . 1
Komnozunus GyHkuuit

26 I'padux pynkumu. DnemeHTapHbie mpeodpa3oBanus rpagukoB HyHKIHHA 1

97 OO6nacth ornpeeneHuss U MHOXKeCTBO 3HaueHuH pyHkuuu. Hynu ¢pyHkumn. 1
ITpomesxyTKH 3HaK TOCTOSIHCTBA

28 Yérusie u HeuéTHbIe pyHKuuu. [lepuoanueckue pynxun. [TpomexxyTku 1
MOHOTOHHOCTH (DyHKIHH

29 MaxkcumyMmbl 1 MUHUMYMBI (yHKIMH. Hanbombiiee 1 HanMeHbIIee 3Ha4eHue 1
(GYyHKINMU Ha TPOMEKYTKE

30 Jlunelinas, kBaapaTuyHas U ApOOHO-TMHEWHAsS PYHKIIUN 1

31 DneMeHTapHOe UCCIIeI0OBaHUE U IIOCTPOCHUE IPaMKOB ITUX (HYHKITHIA 1

32 DeMeHTapHOEe UCCIIEIOBaHUE U TOCTPOCHUE TPA(UKOB ATHX (HYyHKIUH 1

33 Crenensb ¢ nensM nmokasarenem. bunom Hetorona 1

34 CrelneHs ¢ 1enbIM IToka3zareiaeM. bunom Herotona 1

35 Crenennast GyHKIUS C HATYpaJbHBIM U LIEJBIM MoKka3aTeneM. EE€ cBoiicTBa u 1
rpaduk

36 Kontponsnas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpaguk” 1

37 ApudmeTrueckuii KOpeHb HaTypaIbHOW CTETNICHH U €r0 CBOMCTBA 1

38 Apudmernaeckuii KOpeHb HATYPaJbHON CTENIEHH U €T0 CBOMCTBA 1

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTEIIEHU U KOPHU 1

40 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUH, COICPIKAIINX CTEIICHH U KOPHH 1

41 ITpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, COAEPIKAIINX CTEICHU U KOPHU 1

4 Wppanmonansubie ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS 1
MppaIMOHAEHBIX YPaBHEHHUH

43 WppaunonansHble ypaBHeHUs. OCHOBHbBIE METObI PEIIEHUS 1
MppaIMOHAEHBIX YPaBHEHHUH

m HppaunonansHblie ypaBHeHUs1. OCHOBHbBIE METO/Ibl PELICHUS 1
UppaloHaIbHBIX YPaBHEHHUH

45 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUN UPPALMOHAIBHBIX YPAaBHEHUN 1

46 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIIEHUH HPPALIMOHAIBHBIX YPaBHEHHUH 1

47 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHAIBHBIX YPaBHEHUN 1

48 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH HPPAIIMOHATBHBIX YPaBHEHHH 1

49 CaoiicTBa 1 rpa@uK KOpHsI N-Oi CTeNeHH Kak QYHKIIMH 0OpaTHOM CTENEHH C 1
HaTypaJIbHBIM ITOKa3aTesieM

50 CaoiicTBa 1 rpa@uK KOpHsI N-Oi CTeNEeHH Kak QYHKIIMH 0OpaTHOM CTENEHH C 1
HATYpaJIbHBIM ITOKa3aTeIIeM

51 Konrtponsnas pabdora: "CpoiicTBa 1 rpaguk KOpHsI N-0if CTENEeHH. 1
WppanmonanbHble ypaBHeHNA"

52 CremneHs ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1




53 CreneHsb C pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

o4 Crenenb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazatenpHas GyHKIMSA, €€ CBOWCTBA M rpaduK 1

56 Hcnonp3oBanue rpaduka GyHKIMM A1 pELICHUs] YpaBHEHUH 1

57 Hcnons3oBanue rpaduka GyHKIUN 1)1 pEIICHUST YpaBHEHHUI 1

58 [Toka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHHA

59 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/BI PEILIEHUS T0KA3aTEIbHBIX 1
YpaBHEHUU

60 IToka3zarenbHble ypaBHEeHUs. OCHOBHbIE METO/bI PEILIEHUS T0KA3aTEeIbHBIX 1
ypaBHEHUH

61 KonTtponsnas pabdora: "[lokazatensHast Gpynkius. [lokazaTensHbie 1
ypaBHEHHUS"

62 Jlorapudm ymncna. CBoiicTBa norapudma 1

63 Jlorapudwm gucna. CpoiicTsa iorapupma 1

64 Jlorapudm ymncna. CBoiicTBa norapudma 1

65 JlecsiTuuHBIE U HATYypaJibHbIE JJOTapUPMBbI 1

66 JlecATUYHBIC U HATypaAJIbHBIE JTOTapH(MBI 1

67 [IpeobOpazoBanue BeIpaXKEHUH, COIEpKAIIUX JOTaprUPMbI 1

68 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX JTOTAPHPMBI 1

69 IIpeoOpa3oBaHue BBIPAXKEHUH, COACPIKALIMX JIOTapU(MBI 1

70 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA U rpaduk 1

71 Jlorapudpmuueckas pyHkIus, € CBOUCTBA U TpapuK 1

72 Wcnonbp3oBanue rpaduka QyHKINUN AJI pELIEHUs] ypaBHEHUI 1

73 Hcnonb3oBanue rpaduka GyHKIMU I peLIeHUs] ypaBHEHUH 1

74 Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC METO/IbI PEIICHUS 1
Jorapu(PMUUECKUX YpaBHEHUN

75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METO/BI pEIICHUS 1
Jorapu(PMUUECKUX YpaBHEHUI

76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1
JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCUIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUHN 1

78 PaBHOCHIIbHBIE NTEPEXO/IbI B PEIIEHUH JOrapu(PMHUUECKUX YPaBHEHUN

79 KonTponbnas pabora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue 1
ypaBHeHHUs"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YMCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC YUCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa 1




83 ApKcUHYC, apKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMeHTa 1

84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHIE TPUTOHOMETPUIECKUX 1
(YHKIMH YHUCIOBOTO apryMeHTa

85 Tpuronomerpuyeckasi OKpy>XKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX 1
(yHKIIUI YHUCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKESHUM 1

91 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

92 [IpeobpazoBaHye TPUTOHOMETPUICCKUX BBIPAKESHUM 1

93 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

94 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1

96 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUN 1

98 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemienne TpUroHOMETPHUYECKUX ypaBHEHHIA 1

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1

101 Kontponbnas padota: "TpuronoMmeTpruieckue BhIpaKEHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATENLHOCTEH. MeTox 1
MaTeMaTHYeCKON WHAYKIUU

103 MOHOTOHHBIE U OTPaHUYEHHBIE MOC/IEA0BaTENbHOCTH. VicTOpHs aHann3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerrueckas nmporpeccus 1

105 I'eomeTprueckas nporpeccus 1

106 BeckoneuHo yObIBaromasi reOMETpUIECcKast IpOTPeccust 1

107 Cymma OeckoHe4HO yObIBaroIIe reoMeTpHUUecKOol MpOrpeccuu 1

108 JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uncio e. opmyiia CI0KHBIX 1
MIPOLICHTOB

109 JInHEeNHBIN ¥ SKCIOHEHIMAIBHBIA pocT. Yncio e. opmyJia CIOKHBIX 1
MIPOIICHTOB

110 Vcnonp30BaHue MPOrPeccHy Ul PELIeHUs PealbHbIX 3aa4u MPUKIIaHOTO 1
XapakTepa

111 KonrtpomnsHas pabdora: "[locnenoBareabHOCTH U Iporpeccuu’”

112 HemnpeprsiBHbIe DyHKITNN U UX CBOMCTBA 1




113

Touka pa3spbeiBa. AcUMITOTHI rpaduKOB PYHKITUN

1
114 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3KE 1
115 CgoiicTBa GyHKIIHMIA HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEPBAJIOB JUIsl PELIEHUS] HEPABEHCTB 1
117 MeToa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB VISl PELIEHUS] HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (DYHKIIMH JIJIS PEeIICHUs 3a1a4 1
120 [TpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKLNHN IS pEIICHHS 33124 1
121 [lepBas u BTOpas npou3BOAHBIC (DYHKITUH 1
122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NYECKUN CMBICI IPOU3BOIHOM 1
124 VYpaBHeHHE KacaTeNbHOU K TpaQuKy HyHKIHA 1
125 VYpaBHeHHe kacaTeabHOU K rpaduky GpyHKINN 1
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINN 1
127 [Tpon3BoaHBIC AIIEMEHTAPHBIX (PYHKINI 1
128 [Ipou3BoHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (QYHKIUI 1
129 [Tpou3BoaHasi CyMMBI, POU3BEICHHS, YACTHOT'O M KOMIO3HIINU (QYHKIUH 1
130 [Ipou3BoHas CyMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (QYHKIUI 1
131 KonTponbnas padora: "[IponsBomnas” 1
132 [ToBTOpeHnue, 060061IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHmEe, 0000EeHNE, cucTeMaTH3anus 3HaHnui: "Oyakmn" 1
134 HToroBast KOHTpoJIbHASA paboTa 1
135 Hrorosas KOHTpoOJIbHAS paboTa 1
136 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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CucreMa OLeHKH IVIAHUPYEMbIX Pe3yJbTaTOB
JJ1s1 OLIEHKU TUTAHUPYEMBIX PE3YJIbTATOB IAHHOM IPOrPaMMOM MPETYyCMOTPEHO UCTIOIb30BAHUE:
® BONPOCOB U 3aJJaHUI JJII CAMOCTOSITEIBHOM MTOATOTOBKY;
® 3a/JIaHUM JUI NOATOTOBKY K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 3aJ]aHUs JUIsl CAMOKOHTPOJIS;
Buapl KOHTpOJIS U pe3yIbTaTOB 00yUEHUS
1. Texymmii KOHTPOIb
2. Tematuveckuii KOHTPOIb
3. HToroBbIii KOHTPOJIb
MeTtost 1 (HOPMBI OpraHU3aUN KOHTPOJIS
1. VcrHsrii onpoc.
2. Mownonoruyeckasi opMa yCTHOTO OTBETA.
3. ITlucbMeHHBIH ompoc:
a. MaremaTuuyecKuil TUKTaHT;
b. CamocrosrenbHas paboTa;
c. Kontponsnas pabora.
Oc00eHHOCTH KOHTPOJISI M OLIEHKH 110 MaTeMaTHKe

Texymuii KOHTPOJb OCYLIECTBIIETCS KaK B INHCbMEHHOH, TaKk U B YCTHOW (opme Ipu
BBIIIOJIHEHUH 33J]aHUI B TETPA/IN.

[TucbmenHbIe PabOTHI MOKHO TIPOBOJUTH B BUJIE TECTOBBIX WJIM CAMOCTOSITENIbHBIX pa0dOT Ha
Oymare Bpemsi paboThl B 3aBUCUMOCTH OT CIIOKHOCTH paboTsl 5-10 mmm 15-20 munyT ypoka. Ilpn
3TOM BO3MOXHO BBEJIEHHE OIIEHKH «3a o0Ilee BIEeYaTIEHUE OT MHUCbMEHHOM paboThD»
(aKKypaTHOCTh, ICTETHKA, YUCTOTA, U T.1I. ). DTa OTMETKA JOTOJHUTEIbHAS U B KYpPHAJI BBIHOCUTCS
T0 >KeTaHUI0 peOeHKa.

WTOroBeIif KOHTPOJIH MPOBOIUTCS B JOPME KOHTPOJIBHBIX PabOT MPaKTUYECKOro THMa. B aTHx
paboTax ¢ Hayajia OTAENBHO OLIEHWBAETCS BBHIMOJHEHHE KAXIOTO 3aJaHus, a 3aTeM BBOAMTCS
uToronast oTMeTka. [Ipu ’ToM UTOroBast OTMETKA SBJISAETCS. HE CPEAHUM OaJlJIOM, a ONpeAesieTcs ¢
y4eTOM TeX BHJIOB 3aJaHUil, KOTOpbIE sl TaHHOU pabOThI SBISIOTCS OCHOBHBIMH.

Ouenka 0TBETOB yYaluXxcst
OueHka — 3TO ONpEAENICHUE CTENEHH YCBOCHHS y4YalllMMUCS 3HAHWM, YMEHHI, HABBIKOB B
COOTBETCTBUH C TPeOOBAaHUSAMHU I'OCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTA.
1. YcTHBIN OTBET OLIEHUBAETCS OTMETKOM «5», €ClIN yJaluiics:
® TIOJIHO PACKpbUI COAEpXkaHHEe Marepuala B o0beMme, MPEAyCMOTPEHHOM MPOTpaMMON u
y4eOHUKOM;
®  U3JI0KWJI MaTepuaj rPaMOTHBIM SI3bIKOM B OIPEAEIIEHHON JIOTHUECKOW MOCIIEI0BATENbHOCTH,
TOYHO UCTIOJB3YS CIIEIUATBHYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;
® MPABWJIBHO BHITIOJIHWI PUCYHKH, YEPTEKH, TpadUKH, COIMMYTCTBYIOIINE OTBETY;
® [I0Ka3aj yMEHHE HWUIIOCTPUPOBATh TEOPETHYECKHUE IMOJOKEHUSI KOHKPETHBIMU TPUMEPAMH,
MIPUMEHATh UX B HOBOM CUTYAIIMH MPU BBIIOJHEHUH NMPAKTHYECKOTO 3aJaHus;
® T[POJAEMOHCTPUPOBAI  YCBOGHHE  paHee  H3YUYEHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMUMBOCTD HUCIIOIB3YEMBIX ITPU OTBETE YMEHUM U HABBIKOB;
e OTBeYaJ] CAaMOCTOATEIbHO 0€3 HaBOJAALIUX BOIIPOCOB YUUTEIIS;
® BO3MOXHBI OJ[HA-JIBE HETOYHOCTH TPH OCBEIICHWU BTOPOCTEIICHHBIX BOMPOCOB WU B
pPUCYHKAX, YepTekKaxX U T.J., KOTOPIC YICHHK JIETKO UCTIPABHII TTO 3aMEUAHUIO YUUTEIS.
2. OTBeT OIEeHUBAETCS OTMETKOH «4», €ClIM OH YJIOBIETBOPSIET B OCHOBHOM TpPEOOBAHHSIM Ha
OTMETKY «5», HO IPU 3TOM UMEET OJIUH U3 HEIOCTAaTKOB:
® B M3JIOXKCHHH JIOMYIICHBI HEOObIITNE MPoOesbl, HE NCKA3UBIIHE COIEP)KAaHNE OTBETA;
e JIONMYyIICHBl OJWH-ABA HEIOYETa TIPH OCBEIICHMH OCHOBHOTO COJEpXKaHUsS OTBETa,
WCIIPaBJIEHHBIE MOCTIE 3aMEUaHUs YUUTEIS;



e JONyILICHHI OIIMOKA MK OoJiee BYX HEJT0YETOB MPU OCBELICHUH BTOPOCTENEHHBIX BOIIPOCOB
WIH B PUCYHKAX, YEPTEKaAX U T.J., JIETKO UCIPABICHHBIX 110 3aMEYaHUIO YUUTEIIS.
3. OT™MeTKa «3» CTaBUTCS B CIEIYIOIUX CIIydasx:
® HEMOJHO WM HEMOCIEI0BaTEeIbHO PACKPHITO COJAEp)KaHHE MaTepHaja, HO TMOKa3aHo oOriee
IIOHMMaHKE BONPOCAa U MPOJEMOHCTPUPOBAHBI YMEHMs, JOCTATOUYHbIE Ul AaJbHEHUIIEro
YCBOEHUS IIPOIrPaMMHOI0 MaTepHaa;
® UMEIUCh 3aTPYJHEHUS WIM JOMYUICHbI OIIMOKH B ONPENEICHUU TOHSATHH, HCIIOIb30BaHUU
CHELMATIbHOM TEPMHHOJIOIUH, YepTeXaX, BBIKJIAJIKAX, HMCIPABICHHbIE IIOCIE HECKOJIbKUX
HaBOJIAIINUX BOIIPOCOB YUUTEJIS;
® yuyallluMiCcs HE CHpPaBWICA C NPUMEHEHUEM TEOPHUH B HOBOM CHUTyallUU NPU BBIIOJHEHUU
IIPAaKTUYECKOI0 3aJaHMs, HO BBIIOJHWI 3aJaHUs 00s3aTEIIbHOIO YPOBHS CIIOXKHOCTH I10
JTaHHOM TeMe;
® IpU 3HAHUU TEOPETUYECKOIO MaTepuajla BbISBIEHAa HENOCTaTOYHas CPOPMHUPOBAHHOCTh
OCHOBHBIX YMEHUI U HaBBIKOB.
OneHka KOHTPOJIbLHBIX H CAMOCTOATEIbHBIX MHCbMEHHBIX PadoT
Ounenka "5" craBuTCS, €CJIH YUCHHK:
e  BHINOJHWI padoTy 0e3 omMOOK M HEOUYETOB B TPeOYyEeMOM Ha «OTIMYHO» 00beMe;
e JomycTui He 0oJiee OTHOTO HeJoveTa B TpeOyeMOM Ha «OTIMYHO» 00beMe;
Ounenka "4" craBuTCS, €CJIH Y4EHHK BBINOJHHI Pa00Ty IOJHOCTHIO, HO JOIYCTHJI B Heil:
e He Oosiee 01HOM HerpyOoii OIMOKH U OAHOTO HeJoYeTa B TpeOyeMOM Ha «OTIMYHO» 00bEME;
e M He OoJiee TpeX HEeJ0YETOB B TPeOYyEMOM Ha «OTIMYHO» 00beMeE.
Ounenka "3" craBuTCH, €CJIM YYeHUK NMPABWIBHO BHINOJHIJI HEe MeHee N0JOBHHBI Pa00ThI
WJIH IONYCTHJI:
e He Oosee IBYX IpyObIX OMIMOOK B TpeOYEMOM Ha «OTIMYHO» 00BEME;
e i He OoJiee 01HOM Tpy0oii M OHOM Herpy0oii OIMOKK U OJJHOTO HEJI0UYETa;
* M He OoJiee IBYX-TPEX HErpyObIX OMIHOOK;
® UM OJHOU HEerpyOoil OIMOKH U TPEX HEJIOUETOB;
® WJIM IpU OTCYTCTBUM OMIMOOK, HO IIPU HAIMYUU YEThIPEX-TIATH HEA0UYETOB.
Kpurtepnu BbicTaB/IeHUSI OLICHOK 32 IPOBEPOYHbIE TECThI
1. Kputepun BbICTaBIECHUS OLEHOK 3a TECT
e Bpewms BbinosHEHUS pabOThI: HA YCMOTPEHHUE YUUTEIS.
e Ouenka «5» - 100 — 90% mpaBUIBbHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» - MeHee
50% mnpaBHILHBIX OTBETOB.



Hpunioxenne Nel
TEMATHYECKHUE KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbI

KonTpoabHasi padora Nel (ctapToBasi ITMArHOCTHKA).

YacTts 1.

npﬂ‘{HTaﬁT& BHHMATEARHO TEKCT H BRINIOAHHTE 38 0aHHA 1-5.
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Ha naane uaobpaskeHo gomoxosaiicteo no agpecy: CHT «[lpubops, 2-a Aunnsa,
O. 26 (cTopoHa Kamaol KAaeTHH Ha aaHe pabHa 2 M). YHacTOK HMeeT [IPAMO-
yroabkHYH dopMmy. Brlesg m BRe3N OCYIISCTEAAKTCH eped eJHHCTBEHHEIE BO-
pora. [IpH BXoae Ha yIACTOK CHpaBa OT BOPOT HAXOIHUTCH TAPAXN, 4 CACBA B YT-
AV VUACTKA PACIIOAOMEH capail, oTMedeHHEIH Ha naade nudgpoii 1. [Maomank,
3aHATAA capaeM, paBHa 24 K. M. KHA0H Jo0M HAXOIHTCA B TAVOHHE TEpPHTO-
pHH H obo3HadeH Ha naaHe Hgpoit 6. [ToMHMo rapaka, 3HAOTO J0OMAa H Ca-
pasi, HA VIACTEEe HMeeTCHd AETHAS DecelKa, PACMOAOKEHHAA HANIPOTHE EX0JA B
O0M, U MaHTas pagoM ¢ Hell. Ha yuacTke Tawsie pacTyT eall. B HeHTpe yUACTHA
pACMOAOKEH LBETHHK. Bee DOpOMEKM BHYTPH YHACTKA HMET IMTHPHHY 1 M H
EBIMOIIEHEI TPOTYAPHOH NaMTEOH paszmepom 50 cum = 50 cm. [lepen rapamom |
MEH{TY JOMOM H Dece Kol HMeTCs MAOMIATKH Naomianeio 40 1 16 KB. M cooT-
BETCTEEHHO, BEIMOIIEHHEIE TAKOH e MAMTHEOR. K moMoxozaiicTEY NoOBEeIeHO
IAEKTpHYecTEO. MMeeTos MATHCTpAARHOE TA30CHATKEHHE.

BOpOTA

1. Jaa obeeKTOER, VEAIAHHEIX B TADAHIIE, olpedesdTe, KAKHMHE OHdpaMH oHH
ob03HAMEHB] HA IaaHe, 3ANoaHHTe TADAHITY, B DAAHK OTEETOB [epeHeCcHTe I10-
CAEIOBATEARHOCTE MeTRIPEX 1Hpp Ge3 npoberoE, 3ATNATEIX B IPYTHX JOTIOAHH-
TEABHBIX CHMEBOADE.

O6BeKTHI capaii MAHTAA eAH rapax

Lkachper

2. HaliguTe paccTosHHEe OT FApasKa 0 MHAOTMD J0MA (pAcCTOAHHE MEMIV JBV-
nA GAMMKAHIIMMHE TOYKAMH II0 NPpAMOH|] B MeTpax.
OTEET:




3. CKOABKO MpOLEHTOB IIAOIIAIH BCETO YVUACTKA 3aHHMAaeT LBeTHHK? OTEer
OKDYTAHTE A0 LEAOTO.
OTBET:

4. TpoTvapHasa NAMTHA NpoJaéTcd B VIAKOBKAX o 12 mTyK. CKOABKO VIIAKO-
EOK MMAHTEH IOHAIOOHAOCE, YTODEl BEIAOMHTE TOABKO JOPOHKH P
OteeT:

5. X038HH VHACTKA MAAHHDYET VCTAHOBHTE B MHAOM JOME CHCTEMY OTOIACHHSA,
OH pacCcMATPHBAST OBA BAPHAHTA: JAGKTPHYECKOEe HAH TA30BOE OTOMASHHE,
llenel Ha 0GOPYAOBAHHE H CTOMMOCTE €TI0 VCTAHOEKH, JAHHEIE O DACXOIE Taza,
IACKTPOIHEPIHH H HX CTOMMOCTH JaHEl B TADAHLIE.

CpenH. pacxof

IMpouee CTOMMOCTE T'a-
HarpesaTeab rasa
. ofopyooBaHHE 3a/3aeKTpO-
[KOTEA) i MOHTAIMK cpenH. noTpeda. B—
MOIIHOCTE

lFazoeoe

OTOMAEHHE 23 000 py6. | 12204 py6. 1,6 gyG. M/4 4.7 pvb. /kyb. M
OaexTp.

OTOIAEHHE 19 000 py®. 10 000 py®. 4,7 kBr 4.9 pyh. [/ (kBTu)

ObgymMae ofa BApHAHTA, XO3AHH PeIIHA VCTAHOBHTE Fa30B0e oToNAcHHe, Yepes
CKOABKO HMACOE HEeNpephlEHOH paboThl 0TONASHHA 3KOHOMHSA OT HCIOAB3OBAHHA
raza BMeCcTO 3ACKTPHYECTES KOMIIEHCHPYVET PA3HHLY E CTOHMOCTH MOKYIIKH H
VCTAHOBKH TAZ0BOT0 H 3ACKTpHYEeCKOTD 0bopyI0BAHHAD

OTeeT:

i

!
6. HaiinuTe 3HaYeHHe BRIpaXeHHd 11

- B .
30 OTEET:

|~

1

b2

7. Ha xoopouHaTHOH npaMmMod OTMedeHBl =HcAA. KAKOe M3 CAeOVIOLIHX
VTBepHAeHHI BepHoe?

a 0 b
1) ab=0 2) a-b=0 3)at+bh<0 4) ab’<0 OTEeT:

8. HaiinuTe 3Ha4YeHHEe BoIpamenus J16x*y® mpm x=5, y=3.
OTeeT:

9. HaiiguTe KopeHE ypaBHeHH: (x+6)° =(11-x)*.
OTeeT:



10. Ha skzamene 30 GuaeToB, Cepésxa He BeIVIMA 3 H3 HHX. HafimuTe Bepoar-
HOCTE TOTO, 9TO €My [I0NATETCA BEIVIeHHEIH OHACT.
OTeeT:

11. ¥YcTaHOEHTE COOTBETCTEHE MexOy rpadmrama vHEKOHE H dopmysan,
KOTOPEIE HX 380aK0T.

Al ¥ Ej W E) v
\ / 1) k<0,b>0
NG /l \ t 2) k<0,b<0
NG T X T sk
/ \ 4) k=0,b=0

OteeT: (A |B | B | B mafhuye nod kaxcdoll 6ykeoll YKOAUIME COOMBEMOImay -
wiufl Homep.

12. B dupme «3Ox, Dpokady!s cTOMMOCTE NOE3IKH HA TAKCH (B pyDAAX) paccHH-
TEIBAETCA 10 hopuyae C=150+11+t-5), roe t — JAHTEABHOCTE NOE3IKH, BEI-

paxenHad B MUHYTax (t=5). [Moasaysack aToil dopmyacii, paccuuTaiiTe CcTOH-
MOCTE B-MHHYTHOH TTOe3KH.
OTeeT:

13. YKammiTe pellleHHe HepaBeHCTEBA Bx+9<Bx+7:
1) (-=; -8 2) [-=:1) 3) (1;+=) 4) -8; +=)
OTeeT:

14. B amdmrearpe 20 panore, OpHYEM B KaXKIOM CASOVIOINIEM DAY HA OOHO H
TO e THCAD MecT DoABIIe, UeM B NpeasayiueM. B neparom pany 32 Mecra, a B
OIHHHAIUATOM pagy 38 smecT. CKOABKO MecCT B IIOCAEIHEM pany aMmdgHTeaTpar

OTBeT:

YJacTs 2.

20. Peumnre ypagHeHHe (x—3)(x" +6x+9)=T(x+3).

21. [Ipa BeAOCHIEOHCTA OQHOBPEMEHHO OTOPABAAITCA B 105-KHAOMeTpOBERIH
npober. [leperiil ener co ckopocTeio Ha 16 kM4 Gosablue#, wem BTOpOoil, H
npubeieaeT K PHHHITY HAa 4 daca paHbile Broporo. Haligure ckopocTe Beao-
CHOEAHCTA, NPHIIEIIEro K (pHHHITY BTOPEBIM.

22. llocrpoitte rpacdhur dhyHEIHHE y=x~ —|ﬁx+5| H OHOpeiIcAHTE, IPH HKAKHX
SHAYMEHWAX M OPAMAT i =m HMeeT ¢ TpadhHKoM POBHO TPH 0DINHE TOMKHA.

Koutpoabnas padora Ne2: "PanuonajibHble ypaBHeHHs U HEPABEHCTBA.

Cucrembl JTMHeHBIX YpaBHeHHH'"

. Pemure HEpAaBEHCTED !
1 {x+THx - 1Hx+8) <y
B ix-1P (5 -xHx-6) = O
g2 22 g

x-4 x x-dx

4) ix* - 16 +8 = 0.




Pemmure ypaBHeHUE:
a)y’ - 2y* -3y + 10 = 0;
5 6) x(x + 1)(x + 2)(x + 3) = 3.

B) lrxt_fgxi-0r—0=0

3. Pewntb cuctemy nuHenHbIX ypaBHEHUIA, NpUMeHss doopmMynbl Kpamepa.

3 X+ 2;':2 =1
n+dx, =-3
]'I.':'L'.'I EOOEATH I-:":u';\."l AR CCHOCTEMA :-'l:"ilﬂ.'ll.'.'ll'..:l ‘:I.'Illl.',ﬂ\.' JAeHHA

':M!II.'E'1 BAHHLCTEREHHOR |:l\.'IIJ1'I'|III.':|. HEaNnpeaenEHHA [IIM!.'I.'_. fecio- I "

¥ + bp= 2,
HEYH D MHOID .'.|1'I.IL'.'IE$-I_| HAK EpoOTHEDPpEYHER {ne HMeeT )

4. pewerin ]. bz S0y 3.

KonTtpoabnas padora Ned: "Crenennas pynkuus. E€ coiictBa u rpadpux"

1. dyurnua sagada gopuaynoil f(x) = x'%. CpagauTe:
1) fi5.6) = f(2.4);
2y fi-2,8) u f(-7.30
3) fl4.5) u fi-4.6)
Ay FiL3y 1 fi-0.8).
2. HaillguTe 3HAMEHNE BEIPAREHNHA!
1) Y=e o5,

ey
Adadz
Ve

3. UérHEIM MIH HeWSETHEIM AEAAETCH HATYPANRHOE THCIG A B DOKABATEIE
cTeneHd yHROHE flx) = x ", ecou:
1y fi-3) = f(l):
2y fi-4) = fily
) fi5) = fl-6).

4. Hailaure Hanfoabmes 0 HAHMeHBIOSE JHASMEHHA PYVHEOHAN I = X
npoMexyTEe [2; 4].

5. ¥opocTHTe BREIpANEeHRE!

pi
1) War;

2) Yme im;

3 "1.11:“. ecnu @ = 0

2)

' ma

4y 4a - 1), ecom a < 1.
—d i
. Hocrpoitre rpadme dyrrmun y = 4 1) + (4 "),
7. BHeCHTE MEOME HTENE 00 JHAE KOpHA:

1) fa - 1fa - 2;

=t}

2y (2 - ByYa.
¢ i i \
&, ¥opocTHTe BEIpAEeHNE # + \E'” - E v H i .
x -1 {l':—'l ﬂ‘,'x—l \lr;—l

] o ]
9. HokamuTe, UTe SHATEHHE BRIPAMXKEHHA QIEE- +16-/3 + Y26 - 15+3 sErAer-
CA MeIEIM THEI0M.



KonTpoasHas padora Ne4:
"CpoiicTBa M rpauk KopHs N-0ii crenenu. UppanuonajbHble ypaBHeHus1"

1
1
1. MocrpoiiTe rpafhuy PyAERIHT I = |{|’_.1: -2) 2}' .
2. ¥YOopocTHTE BRIpAEEHAE!
] 3

1)y a Taiv;
i 1
2) @i rge;
3) {ﬂ, tl.H:'l _{ﬂ. 1,4)-2 _.{ﬂ.d.-i} E:
T I:
1y lasses '
3. Pemure vparHeHHE:

1y +28x + 8 = 13

2 -.,I'x—E-..'.r—*l:E.r—fi.

4. Corparnre gpofs:

m — dms
1) - H
mi -3

1 5

mL — gk
2) — =i
md 4ol

rigd - xiyz
b. Pemure ypasHeHHE:
1) vz -4 + 24 - 4 = 35
) Jr+5-JB-z =1
M-+ +x=2

KonTposbnas padora NeS
"Iloka3areabHast pynkums. [lokasarenbHble ypaBHeHus'"

MocrpoiiTe rpadue dyERmnm g = 25 - 4]

Pemnre ypapHeHME:
1) 5% - 5 = 120, 2) 9" -7.3° =18,

Pemute ypapHeHTE!

1) 6yt =[%] -36%%;

2)3-4= + 2.9 =567

2y (a+242) «(Ja_2.2) -6

[MpHKAKHX BHATEHHAX DapaMeTpa d ypasHedane 4° —(a + 2)2° + da -8 =10
HMEeaT eIUHCTREHHOR DelleHne?



KonTpoabHas padora Ne6
"Jlorapupmuueckas pynkuus. Jorapupmuyeckne ypapHeHus"

1. Cpasanre log, 12 o log  11.

Pemnure ypapHeHNE!

21
1) log (x -1)+log (x+3)=1; Ey = 1;
¥ = I-:rp,.lf'l.r - 3]
2 2) ]ngltr‘ + b — lD}:Ingl_lx+2]: 41 Elngltr—l]-f lngi{x—ﬂ}‘ =1.
log B+ log 2

BrITHCINTE AHATEHEE BRIPasHeHIA - .,
3 2||:-g_|12—.-:|,g{|1l':

Pemnre ypaBHeHTE!
4. 1) log,x+25log, 2 =10 2y x4 5T = RO,

KonTtpoubnas paGoraNe 7
"TpuronoMerpuyeckue BbIpakKeHUs H TPUTOHOMeTPpHYeCKHe YyPaBHeHHA "

¥ OpocTHTE BEIPAMNeHITE!
cos” o - 1 .
1 - sin® o

2) ainfleosdp + coaflain 4[;

1) tgBuectgBa —

2) sin |
1 Dsindn
T T . 12 . - 1 .1 ) .
Haao: eoda=-—, cwfli=-—=, n<ao<=, _—<pf<n Haiigure
25 13 2 ]

2 ainfa + f).

PemuTe ypagHaHHE:

1) Bcos®x = Teinxy -6 =0;

2) 2gin” x + 1,58in2x - Beos®x = 1;
Z) ainBx + ginllx + coax = 0y

toEx — coshx
1 = 0.
3_ cosdr

KonTtpouabHnas pa6oraNe8
"TlocsienoBaTeILHOCTH U porpeccun’

1. BeIunCJIUTE NepBBIA, TPUAIIATBHIA M COTHIA YJIeHBI IIOCJIEeNOBAa-

TEJBbHOCTH, €CJIA ee n-i 4jeH 3ajaeTrcsa GopMyJIol X, = —10—6
o 2n + 30
2. HcenenyiiTe nocefoBaTeJIBHOCTD X, = ~ ;  Ha OTPaHUYeH-

HOCTh 1 HA MOHOTOHHOCTB.

. 2_2n+2 . . xX2-6x+9
3. Boruncaure: a) ,E&3Z2+6n:12’ 6) 1.1_1,1% xz_x3; .

4. Ilonpaysace onpenesieHNEeM, BeIBeauTe (Gopmyay auddepeHIN-

1
POBaHUA PYHKIHU Y = ="

Haigute Cymmy b6ecKkoHeUHO ybbiBatoLLel reOMEeTPUUYECKON NPOrpeccum:



1) 0,4; 0,04; 0,004; 0,0004...

2)0,17; 0,0017; 0,000017...

3) 0,054; 0,0054; 0,00054...

KonTtpoubnas padora Ne 9
"IlpousBognas"

. Haligure nponseogay i (pyHEITH:

4
1) Fix) = Tx® —"T+ Gx? — G

2y fix) = (3x + LyJe:
3 flay = L.
X

4) fix) = ain® hx.

. CocTaBRTE YPAEHEHHE KACATENRHON K rpadury pyHrone flx) = x* — 2x

B Tot ke ¢ afeniecoli X, = 3.

a M&'IF.-]'.IJ-IB.:[EH&R TOUHAa ABHEETCH IO KL'rL'er],]!IHETHL'rI‘r‘! ]'.Ip:h‘.h'[f.lj-l o0 SaK0OHY

a(t) = 21 — 3t + 1 (mepememeEne & HIMEPAETCA B METPax, BpeMa ¢ —
B cexyvHAax). Haillgure cropocTeE &8 ABHMMEHNA B MOMEHT EPEMeHH
!D =3 e

. Haiignre nponseogeyn gasHold ovHEnms ¥ = x|x - 3| B rourax x =1 n

x=d.

. Haligure afcuuccey Tourn rpadnka pyarnun flx) = x* - x/3, B KOTORGOI

npoEeAEHHAA K HEMY RacaTeasHad odpasyeT ¢ DONOHHTEIEHEM HANPAE
mernes ocl afcauee yron 307,

. HaliauTe ypasHeHNe KacaTeasHoll K rpagneygyaroun flx) = x* + 3z - 8,

B 8TA KACATENLHAA MAPATAeIEHA npaModt ¥ = b + 1.

. B raroill roure rpadgura fyEROEA Y = ¥ —4dx + 6 Hago npoBecTH Kaca

(3 4
TETEHYHD, uroful oHA OPOXOOEIa Teped TOUMEY ¢ KOOpAHHATAMHE l—: o |?
2 ;

Hrorosasi kKOHTpOJIbHAsI padoTa
Bapuanr 1

1. CpaBnute ¥ 23 u 5V6

2. Haiigute obmacth onpeneneHus GyHKIUHA

3. Pemmre ypaBHeHUs
1V2x—1=x-2

. X X
8sin—-+ cos-
) 2 3

2

0

f(x) =

3_c056x—5c053x+4=0

4. JIoKa)XUTe TOXKJIECTBO

sin Ba

cos Ba

sinboa+sinl14da

= 4 cosdu

(

sin ba

cos ba

)

sin 3«



f(x) = x* — 6x°

5.Uccaenyiite GhyHKIMIO MOCTPOMTE ee rpaduk






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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