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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kype «Anredpa U Havajla MaTEMATHUYECKOTO aHAJIN3ay SIBISETCS OJHUM U3
HanOoJiee 3HAUYUMBIX B MPOTpaMMe CpPeHEro o0IIero oopa3oBaHus, MOCKOIbKY, C OJHOM
CTOPOHBI, OH O0ECIeUnBaAET UHCTPYMEHTAIBHYIO 0a3y JJIs U3y4eHHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroll CTOpPOHBI, (QOpMHpYEeT JOTHYecKoe M abCTpaKTHOE
MBIIIUICHUE OOYy4YarouMxcsi Ha YpPOBHE, HEOOXOAUMOM JJisi OCBOCHUS HH(POPMATHUKH,
00I1IeCTBO3HAHUSI, UCTOPUHU, CJIOBECHOCTH W JAPYIHMX IUCHUIUIMH. B pamkax JaHHOTO
yuyeOHOro Kypca oOydaroliuecss OBJaJeBalOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKd, KoTopasi (opMyIupyeT CBOUM TOCTUXKEHHS B MaTeMaTU4IecKou opme.

VY4eOHbIll Kypc anredpbl M Hayajd MaTeMaTUYECKOro aHalu3a 3aKJIaJbIBAET OCHOBY
JUTSl YCTICIITHOTO OBJIAJCHUS 3aKOHAMU (DU3UKH, XUMUH, OUOJIOTUHU, TOHUMAaHUS OCHOBHBIX
TEHJICHIIUM pa3BUTHUSI DKOHOMUKH U OOIIECTBEHHOMN KU3HH, TTO3BOJISICT OPUECHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIOJb30BATh UX
JUIS JanbHEHIero oopa3oBaHusi M B TOBCEIHEBHOM >KU3HU. B TO e BpeMs OBIIaJIcHHE
a0CTPAKTHBIMU W JIOTMYECKU CTPOTUMHM KOHCTPYKIHMSAMHU ainreOpbl U MaTeMaTH4eCcKOTo
aHanM3a pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
NOKa3blBaTh YTBEPKIAEHHUA C TOMOIIBID HWHIAYKIMU U PacCykIaTh JIEIyKTHBHO,
UCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALINI0, abCTparupoBaHue U aHAJIOTUIO0, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone uzydyenus: yueOHOro Kypca «Anredpa u Havyajla MaTeMaTUYECKOTO aHATN3a»
oOydaromuecs: moJy4aroT HOBBIA OMBIT PEUICHUs] MPUKIAAHBIX 3a71a4, CAMOCTOSTEIHHOTO
NOCTPOEHUSI ~MaTEMAaTUUYECKUX  MOJIENIed  pealbHbIX CUTyaluid, HWHTEpPIpETALHUU
NOJIYYEHHBIX PEIICHUI, 3HAKOMATCS C MPUMEPAMU MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEN B
OpUPOJE, HAYKE M HCKYCCTBE, C BBIJAIOMIMMUCS MAaTEMATHUYECKUMU OTKPBITHUSIMU U X
aBTOpaMH.

VY4eOnbIit Kypc 001a1aeT 3HAUUTETLHBIM BOCITUTATEIbHBIM MTOTEHITMAIIOM, KOTOPBI
peanu3yeTcs Kak yepe3 yueOHbI MaTepua, CIOCOOCTBYIOMHA (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHUS, TaK © 4Yepe3 crnenuduKky ydeOHOW MJesSTENbHOCTH, TpeOyromei
MPOJOKUTENIBHON KOHIIEHTpAallMd BHUMAaHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTHU H
OTBETCTBEHHOCTH 32 MOJYUYECHHBIN pe3yJIbTar.

B ocHoBe MeTonuku 00yueHusi anreOpe W HayajlaM MaTeMaTHYECKOro aHaiu3a
JIEKUT ACATETbHOCTHBIN TPUHIUIT OOyUEHHUSI.

B cTtpykTtype ydeOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHAIHM3a»
BBIJICJICHBI CIEAYIONINE COAEPKATEIbHO-METOAUYECKUE JTUHUN: «Hucaa U BEIYUCICHUNY,
«DyHkuuu U rpadukn», «YpaBHEHHs W HepaBeHCTBa», «Hauama martemaTumueckoro
aHanu3a», «MHOXecTBa U Joruka». Bce oCHOBHBIE COAEPKATENHHO-METOAUYECKUE JIMHUN
M3Yy4yaloTCsi Ha NPOTSHKEHUU JABYX JIeT OOy4YeHUsT Ha YpPOBHE CpPEIHEro oOIlIero
o0pa3oBaHusl, €CTECTBEHHO MOMOJHSSA APYr Apyra M MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu U pazjenamu. J[aHHBI Y4yeOHBIN Kypc SIBISETCS WHTETPATUBHBIM, MOCKOJIBKY



o0beUHIET B cebe cofepkaHUE HECKOJIBKUX MAaTeMaTHYECKUX AUCIUIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MATEMAaTUUECKUN aHaIN3, TEOPUST MHOXKECTB, MaTeMaTHUeCKas
noruka u napyrue. [lo mepe Toro kak oOywaromuecs OBJAJEBaIOT BCE OoJee MIMPOKUM
MaTeMaTH4YeCKUM  ammapaTtoM, Yy  HHUX  [OCIeqoBaTeabHO  GopMHUpYETCS U
COBEPIICHCTBYETCSA YMEHHUE CTPOUTh MAaTEeMaTHYECKYIO MOJEIb PEaIbHOW CUTYaIlHH,
MPUMEHSITh 3HAHUS, IMOJYYCHHBbIE MPU HU3YYEHUU YYEOHOro Kypca, [Js pelIeHUs
CaMOCTOSATEIbHO  C(POPMYJIMPOBAHHOM  MaTreMaTHMYecKoM  3ajJaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenpbHO-MeTOAMYECKass JHHUS «Uucia W BBIYKMCICHUS»  3aBeplIaeT
dbopMupoBaHuE HABBIKOB UCIIOJIL30BAHUS JEHCTBUTEIIHLHBIX YUCE, KOTOPOE OBLIO HAYaTO
Ha YpOBHE OCHOBHOI0 0011ero oopasoBanusa. Ha ypoBHe cpegnero odiiero oopa3oBaHus
oco00oe BHUMaHHUE YJemseTcs (pOpPMHUPOBAHUIO HABBIKOB pPAIlMOHAJIBHBIX BBIUHUCICHHM,
BKJIFOYAIONIUX B c€0sl MCIOJIb30BAHUE PA3IMYHBIX (HOPM 3aMHUCH YKCIIA, YMEHHE JIeNIaTh
MPUKUJIKY, BBITTOJHATh NPUOIMIKEHHBIC BBIYUCIICHUS, OIICHUBATH YUCJIOBBIC BBIPAXKEHUS,
paboTaTh C MaTEMAaTHYECKMMHM KOHCTAHTaMH. 3HAKOMbIE OOYYalOIIMMCS MHOXECTBa
HATYypaJIbHBIX, IIEJIBIX, PAIMOHAIBHBIX MW JICUCTBUTEIBHBIX YHCENI JOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX uHcel. B KakaoM U3 3THX MHOMXECTB pacCMaTpUBAIOTCS
CBOICTBEHHBIE €My CHeIM(PUUECKUE 3a/1aUl U ONlepalluu: JeJICHHE HAlleJl0, OTIEpUPOBAHUE
OCTaTKaMM Ha MHOXKECTBE LENBbIX YHCEN, OcOoOble CBOWMCTBA palMOHAIBHBIX U
UppAlMOHAIBHBIX YHCENl, apu(METUYECKHE OIepaluy, a TakKe MH3BICUCHHE KOPHS
HaTypaJdbHOW  CTEMEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  yuceln.  braromaps
MOCIIEJIOBATEIbHOMY PACIIUPEHHUIO0 Kpyra HCHOIb3yeMbIX YHCET W 3HAKOMCTBY C
BO3MOXHOCTSMH WX TPUMEHEHUSA IS PEHICHUS pa3IuyHbIX 3a7ad  (HOpMHPYETCS
Npe/ICTaBlIieHne O €AMHCTBE MAaTeMaTHKU KaK HayKd U €€ poJid B MOCTPOCHUHU MOJENei
pEeaNbHOT0 MHUPA, IMIHUPOKO UCTIONB3YIOTCS 0000IIeHNEe U KOHKPETU3aIIHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEANM3yeTCs] Ha MPOTSHKEHUU BCErO 00YydeHUS
Ha YPOBHE CpeJHEro oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaxaoM pasnaene [Iporpammbl
MPETyCMOTPEHO pelIeHNEe COOTBETCTBYIONIMX 3amad. B pesynbrate oOydaromiuecs
OBJIQICBAIOT PA3JIMUYHBIMU METOAAMHU PEIIECHUS PALUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTApU(OMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUU, HEPABEHCTB U
CUCTEM, a TakXKe 3aJad, cojepkamux napamerpol. [lonydeHHble yMEHHUS MIMPOKO
MCIIOJIB3YIOTCSl TIPH MCCJIENOBAaHUU (DYHKIIUN C TIOMOIIBI0 MPOU3BOJHOM, TPU PEIICHUU
MPUKIAIHBIX 3a/lad U 3aJlad Ha HaXO0XJCHHE HauOOJIbIIMX W HAUMEHBIINX 3HAYCHHM
bynkiuu. JlaHHas cojepkaTtenbHas JUHUS BKIOYaeT B cels Takke (OpMHUPOBAHHE
YMEHUM BBIMONHATH pacu€Thl 1o (¢opMmynaM, MOpeoOpa3oBaHUsi PAMOHAIBHBIX,
UppAMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXKe BbIPAKECHU,
CoJIep KallluX cTerneHu u Jorapudmel. brarogaps uzydennto anreOpandeckoro Marepuaa
MPOUCXOJUT JajbHEWIlIee pa3BUTUE aAJITOPUTMHUECKOTO W aOCTPAKTHOTO MBIILICHUS
oOyyaromuxcs, QOpPMHUPYIOTCS HABBIKM JIEIYKTUBHBIX pacCYXIEHUU, paboThl C



CUMBOJIbHBIMH (OpMamu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJE
PaBEHCTB U HepaBeHCTB. AnreOpa npennaraet 3(p()EeKTUBHbIE HHCTPYMEHTHI ISl peLICHUS
MPaKTUYECKUX M E€CTECTBEHHO-HAy4YHbIX 3aJa4, HarJaJHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK s13bIKa HAyKH.

CopepxarenbHo-MeToanveckas TuHus «OyHKIMKU U rpapuKU» TECHO MeperieTaeTcs
C JpYrUMHU JIMHUSIMH Y4€OHOrO Kypca, IOCKOJIbKY B KAaKOM-TO CMBbICIIE 3aJaéT
MOCJIEIOBATEILHOCTh M3Y4YEeHHUs Marepuana. M3ydeHue CTeneHHO#, MoKa3aTelbHOMH,
JorapuMUYECKOd U TPUTOHOMETPUUECKUX (PYHKUUN, HUX CBONCTB U TpaduKOB,
UCIIOJIb30BaHUe (YHKUMHA IS pelleHus 3a7ady M3 JAPYTuX Y4eOHbIX MpPEIMETOB U
peanbHON >KM3HU TECHO CBA3aHO KAK C MAaTEMATUYECKUM aHAJU30M, TaK U C PELICHUEM
ypaBHeHH M HepaBeHCTB. [Ipu 3TOM Oouibllioe BHUMaHUE ynensiercs (HOpMHUPOBAHHIO
YMEHHS BbIpaXaThb (opMylaMu 3aBUCUMOCTH MEXKAY pPAa3JIMYHBIMU BEJIMYMHAMH,
UCCJIeIOBAaTh TOJyYeHHbIE (YHKUMH, CTPOUTh UX Tpaduxu. Marepuan 5>Tou
collepKaTesIbHOM JIMHUM HAlleJIeH Ha pa3BUTHE YMEHUH W HaBBIKOB, IMO3BOJISIOIIMX
BBIp@XKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHON (opme: aHaTUTHYECKOM,
rpaduueckoil u cioBecHOW. Ero u3ydenue crnocoOCTBYeT pa3BUTHIO aJTOPUTMHUYECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHNI0 U KOHKPETU3AIUH, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxartenbHass JmHMS «Hadama MaTeMaTHMyeckoro aHalin3a»  IMO3BOJISET
CYILIECTBEHHO pACIIMPUTh KPYr KaK MAaTeMaTU4YeCKHX, TaK M MPUKIAIHBIX 3ajad,
JOCTYITHBIX O0OYyYalOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH Tpaduku
CJIOXHBIX (PYHKIUH, OMpEnesnsiTh UX HauOOJbIINEe U HAUMEHbIINE 3HAYEHUS, BHIYUCIATH
wiomaan Guryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpPEHHUs mpolieccoB. JlaHHas
coJiepKaTeibHasl JIMHUSL OTKPBIBA€T HOBBIE BO3MOXHOCTH IMOCTPOCHHUS MaTeMaTHYECKHUX
MOJEJIEN pealbHbIX CUTYaIIHi, O3BOJSET HAXOAUTh HAWIYUIIEe PEUICHUE B IPUKIIAIHbIX,
B TOM UYHCIE€ COLHAIbHO-3KOHOMUYECKHX, 3aJayaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOTO aHaiM3a CHOCOOCTBYET pa3BUTHIO aOCTpakTHOTO, (opmaiabHO-
JIOTUYECKOTO0 UM KPEaTUBHOIO MBINUICHHs, (OPMHUPOBAHHUIO YMEHHUH pacrno3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyyaromuecs y3HaloT
O BBLAAIOIINXCS PE3yIbTaTaxX, MOJYYEHHBIX B XOJ€ Pa3BUTHUSA MaTeMaTHUKU KaK HAyKH, U 00
UX aBTOpax.

CopeprxaTenbHO-MEeTOANYECKAsT JIMHUA «MHOXECTBAa M JIOTMKa» BKIKOYAET B CeOs
AJIEMEHTBl TEOPUU MHOYKECTB U MATEMATUYECKON JIOTMKU. TeopeTHKO-MHOXECTBEHHBIE
IIPEICTABICHNS NPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMATHKXM M MpPeaJararor
Hanbosee YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMN BCE pa3fesibl MaTeMaTUKH H €&
MPUIOKEHU I, OHU CBS3bIBAIOT PAa3HbIE MATEMATUYECKUE JUCLUIUIMHBI U UX MPUIIOKEHUS B
eaquHoe 1enoe. I[loaToMy BaxXHO JaTh BO3MOXKHOCTH OOydYarlIeMycsi TOHUMATh
TEOPETUKO-MHOKECTBEHHBIN $3bIK COBPEMEHHON MaT€MaTWKH W MCHOJb30BAaTh €ro s
BBIPAJKEHUS CBOUX MBICIIEH. JIpyrMM BaXKHBIM IMPU3HAKOM MAaTEMATHUKU KaK HAyKU CIEAyeT
MPU3HATh CBOWCTBEHHYIO €l CTPOroCTh OOOCHOBaHUW M CIIEIOBAHHE OMNPEIECIEHHBIM



MpaBUjiaM TIOCTPOCHUS J10KA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTeMaTU4YeCKOU
JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBINUICHUS] 00yYaroluXCsl, MO3BOJISIET UM
CTPOUTH CBOM PACCYXKJICHHS HAa OCHOBE JIOTHYECKUX MpaBUi, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIICHUS.

B yuebHoM kypce «Anredpa v Hauajga MaTEeMaTUYECKOrO aHAJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTeMaTHYECKOIO0 MOJICIUPOBAHUSA, KOTOpPbIE MPHU3BAHBI CIOCOOCTBOBATH
(dbopMUPOBaHUIO HABBIKOB MTOCTPOCHUS MOJEIEH pealbHbIX CUTYaIlNH, UCCIEOBAHUS ITHX
MOJICJIC C MOMOIIBIO arapara ajareOpbl 1 MaTEeMaTUYECKOr0 aHaJIn3a, MHTEPIpEeTaluu
MOJIYYEHHBIX pe3yibTaToB. Takue 3a/laHusl BIUIETCHBI B KaXK/IbIN W3 Pa3/eoB MPOTPAMMBI,
MOCKOJIBKY BECh Marepuall y4yeOHOTO Kypca IIUPOKO HCIOIb3YeTCs ISl PelIeHHUs
OPUKIAIHBIX 3a1ad. [lpu pemeHuu peanbHbIX MNPAKTUYECKUX 3ajlad  o0ydaroniuecs
Pa3BUBAIOT HAOIOAATEILHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTU, a0CTparupoBaThCs,
UCIIOJIH30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodieMy. JlesTeIbHOCTh 10
GbopMUPOBaHUIO HABBIKOB PEIICHHS MPUKIAAHBIX 3a7ad OpraHu3yeTcs B IIpoIecce
U3YUYEHHUS BCEX TEM y4eOHOIo Kypca «Anredpa U Hayaia MaTeMaTUYeCKOro aHATIN3ay.

Ha wusydyenue yueOHOrO Kypca «AnrebOpa W Hadajla MaTEeMaTHYECKOTO aHaIN3ay
orBoauTcs 272 yaca: B 10 kiacce — 136 gacoB (4 daca B Henenmo), B 11 kimacce — 136
4JacoB (4 yaca B HEJICIIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoanyeckue Apoou. [Ipumenenue apoOGelt W MPOUEHTOB IS
peLIeHUs NPUKIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEUCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubamxEHHbIE BBIYUCICHUS, TIPaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied (GopMbl 3aNTMCH ICUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TMPAKTUUYECKUX
3a7a4 U MPEJICTABICHHUS JaHHBIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NENCTBUTENILHBIM MOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@Mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE YypaBHEHHsS W YypaBHEHUs-clielcTBHUs. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS IETBIX U IPOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOro4JIeHbl OT OJHOW IE€pPeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema be3dy. MHorousnensl ¢  LEIbIMU
koddunmenramu. Teopema Buera.

[IpeoOpa3oBaHyss YUCIOBBIX BBIPAKEHUH, COEPIKANINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peueHus
UPPalOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METO/IbI penieHus
Jaorapu(pMUYecKuX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHU. PellIeHre TPUrOHOMETPUUECKUX YPABHEHU.



Pemienue cucteM MHEWHBIX ypaBHEHHUUW. Marpuna CHUCTEMBI JIMHEWHBIX
ypaBHeHUU. Ornpenenurens MaTpUulbl 2X2, €ro TreOMETPUYECKUN CMBICH U
CBOMCTBA, BBIYMCIICHNE €r0 3HAYCHUS, IPUMEHECHHUE ONPENEIIUTENS ISl PEIICHUs
CHUCTEMBI JIMHEMHBIX ypaBHEHWM. PelieHne NpUKIAAHBIX 3aJa4d C [OMOUIbIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBaHue MOCTPOCHHONM MOJENU C
NIOMOIIBIO MATPUILL U ONIPEAECITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
yYpaBHEHUW W HepaBeHCTB. lIpuMeHEeHHe ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lad M 3aJad U3 PA3JIUYHbIX OOJacTe HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunust ¢yskmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHIA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKomnocTosiHCTBA. UETHBIE U HEeu€THBIE pyHKUMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHHs (PYHKITUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOEHUE X IPAPHUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

OYHKIHMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IIpollecCax U SIBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TOCJedoBaTelIbHOCTEH. Merton
MaTeMaTH4eCKON WHYKIHH. MoHoTOHHBIE u OTpaHUYECHHBIE
MOCJIEA0BATEIBLHOCTU. VICTOpHUS BO3HMKHOBEHMS MATEMATHYECKOTO aHAIM3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas U reomeTpuueckas nporpeccuu. beckoneuHo yOsbIBaronias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCu. JINHENHBINA U 3KCTIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoUEHTOB. lcnonp30BaHWe MpPOrpeccM Uil PELIEHUs PeajJbHbIX 3a]ad
IIPUKJIATHOTO XapaKkTepa.



HenpepoiBubie (yHkiuu u ux cBoictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBOHCTBa (YyHKUMU HENpPEepBIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkMKu. OnpeneneHue, reoMeTpuIecKuil u
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3ULIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHEHHUS.

11 KIIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonplui obmui aenutens (ganee — HOJl) m HamMeHslnee oOiee
kpatHoe (npanee — HOK), ocTtaTkoB no Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIbIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApHU(PMETHYECKHE OMNEpalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIIJIEKCHBIX YHCEN JIJISl PeIIeHNs PU3NYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHA C  TIOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTHU. PellieHne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHUS CUCTEM M COBOKYIHOCTEW palMOHAJbHBIX,
UppalMOHANBHBIX, MOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 Pa3judHbIX 00JacTell HAYKH U peajbHOU
KU3HU, HUHTEPIPETALUS TOTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELICHUHU 3aJady M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIN3a

[IpyumeHeHue mMpou3BOJAHON K MCCIEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENpPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
NPUKIAOHBIX 3aJayax, I OIpENeNeHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
ompenenéHHoro uHTerpana mo gopmyine Hetorona-JleOnwua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BbEMOB T€OMETPUUYECKHUX TEJL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICJIMPOBAHME pEAIbHBIX IPOLECCOB € MOMOIIbI0 AU(QepeHInanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTWKEHHUH B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEJEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIUICHUI, PacCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3IuyHbIX BUIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
MHTEpecax 3I0pOBOTO U Oe30macHOro 00pasa KW3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBBIO (3710pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3NUEcKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOJIO0Us, HUHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBLHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymieit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M  CIIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUUM BCEUW KU3HHM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKOW HATPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIBTYpbl, TOHUMAaHUE BIIUSHUS
COIMATTbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTMUECKUX MPOoOJIeM, OpUeHTAIUS
HA TPUMEHECHHE MaTEeMaTUYeCKUX 3HAHUM [JI penieHus 3aaad B 00J1acTH
OKpYKarolel cpefbl, TJIaHUPOBAHHE TIOCTYIKOB U OILEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKd W  OOIIECTBEHHOW  MPaKTHUKW, IMOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSITeIbHOCTH, JTaroB €&
Pa3BUTHUS ¥ 3HAYUMOCTH JUISI PAa3BUTHS [HUBWIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYILIECTBISITh MPOEKTHYIO W HCCIEAOBATENbCKYIO JeATEIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAINH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHBIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUUH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUCHHUI MO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiMbIE€ ¥ OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4yeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIlICHUs, BbIOMpaTh  HauOosiee  MOAXOASIIMU € y4€TOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodiemMy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (POpMHUPOBATh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro oObEeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y O0BEKTaMHU, SIBICHUSMH, IPOLIECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs, HCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPENOJIOAKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
IEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMS IO XOJY PELICHUS 3aJadH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B X0j/ic OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
npoOJieMbl, pelIaeMoi 3aJa4d, BBICKA3bIBaTh WJICH, HAIICIICHHBIE Ha ITOMCK
peIlIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYTHX YYaCTHUKOB
auajaora, oOHApY)KMBATh Pa3IMYUE W CXOJICTBO TO3UIIMHA, B KOPPEKTHOW (opme
bopMyIupOBaTh pa3HOIIACHS, CBOM BO3PAKCHUS,

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSTEIHHO BHIOMpaTh (opmaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIIMU 1 OCOOCHHOCTEN ayIUTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BApUAHThI pEUICHUH ¢ YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJETh
crnoco0aMu CamMOINPOBEPKU, CAMOKOHTPOJIS TMpoliecca W pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JACSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3yJIbTaTa IIeJIU U YCIOBUIM, OOBSICHATH PUUUHBI
JOCTHXKEHUSI UM HEJIOCTHXKEHUS Pe3yJbTaTOB AEATEIBHOCTH, HAXOIUTh OUIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U KCIOJb30BaTh MPEUMYLIECTBA KOMAHIHON M MHIWBHUIYaJbHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJib COBMECTHOU
NESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpeaeiiarh
BUIBl pPabOT, JOTrOBapUBaThCA, OOCYKAAaTh TIpOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbIE€ IITYPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEUCTBUSA C JAPYTMMH 4YiI€HaMU KOMaHJbl, OLICHUBATb
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOPMYyTHUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
NPEIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM palodeill MporpamMMbl Y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHIECKOTO aHAIIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuoandeckass JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaNIbHOU KU3HU,

MPUMEHSTh MPUOMKEHHBIC BRIYUCIICHHUS, TPABUJIA OKPYTIICHUS, IPUKHUIIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIb30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HaTypajbHOU
CTEIICHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypaiabHbIE JTOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIBHBIEC YPAaBHEHUS U YPAaBHEHUSA-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIIeHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, MPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeIbIMH KO3(P(UIHUEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHME MHOTOYIEHAa Ha MHOI'OWIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
ISl peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, ONpENEIUTENb MaTpUlbl 2 X 2 W €ro TreoOMETPUYECKUH CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeNenuTenss 2 X 2 s BBIUUCICHHUS €r0 3HA4YeHUS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIIMPOBATH PEAJIbHBIE CUTYALlUH C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHUH,
UCCIIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBIO MATPHUIl U OIPEHCIUTENIEH,
MHTEPIPETUPOBATH MTOJIYyUYECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAXKECHHI;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
JA0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEpUpOBaTh MOHATHUAMH: HPpPALMOHAJIBHBIE, MOKA3aTEJbHbIE U
Jorapu(pMuyYecKrue ypaBHEHUs, HAXOUTh UX PELICHUS C IOMOIIbIO PAaBHOCUIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECcKUe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpUMEHATh HEoOXoaumble  (QOpPMYIBl NI pPEUICHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPaBHEHHs, HEPABEHCTBA IO YCIOBHUIO 3aJadyH, HCCIEI0BATh
OCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM arapara ajareopsl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH AJIEMEHTapHbBIE TIpeoOpa3zoBaHus rpaduKkoB HyHKIUI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUe PYHKINH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (QYHKIUHM, HauOosblllee W HauMEHbIIee 3HaueHHe (QYHKIMM Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LEeJIbIM TOKa3aTesieM, rpauk CTENeHHON (YHKIUU C HaTypaldbHBIM U LEJIBIM
nokaszaTesieM, rpaduk KOpHsA N-0i cTeneHu Kak (yHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPapUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMM: IOKa3aTeiabHass U Jorapupmudeckas
GyHKIIMK, WX CBOMCTBA W TpaduKu, WCIONB30BaTh WX TpaduKku JUIsl pemeHus
YPaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIUM A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpU PElICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO ONEpUpOBAaTh MOHATUSAMU: apumeTndeckas U TeoMeTpHUecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPHUUECKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapaKkTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: TIOCIEI0OBATENBHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPaHUYEHHBIE TOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUHU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIINI 1JIs1 pellieHus 3aa4;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky (GyHKIHY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (PYHKIIH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJHO ~ ONEpPUPOBATh  MOHATHSIMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEACNIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIBHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOKECTBAa HATYpPAJIbHBIX M LEJIbIX YHCEJ, MUCIOIb30BaTh MPU3HAKH AEITUMOCTH
uenbix uncesn, HOJ[ u HOK HaTypanbHbIX uncen A peuieHus 3a/1ad, IpUMEHSATh
anroput™m EBkinna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HATypaJIbHbIEC YMCIIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMILIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4HUCia B aireOpanyeckorl u
TPUTOHOMETPUYECKOH (QopMe, BBITONHIATh apU(PMETHUECKHE ONEpaluid C HUMU U
M300pakaTh HA KOOPJAMHATHOM IIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
jgorapu(MuUYEecKue HEpPABEHCTBA, HAXOJUTh UX PEIICHUS C  MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
OPUMEHATh HeoOXoaumble  (HOPMYNbl  JJIE  pEHIEHUsS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEU pallMOHAIBbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUM 1 HEPABEHCTB;

pelarthb palMOHAIBHEIE, MppaluroHaibHbIE, MoKa3aTelIbHbIC,
gorapumMudeckue ¢ TPUTOHOMETPUYECKHE ypaBHEHUS UM  HEPaBEHCTRBA,
coepKale MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METObI ISl PEIICHHs] YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHHEM alllapara ainreOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImit;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MIPOILIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTPE3KE;

HCIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIEro PEIICHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OompeAeeHUs CKOPOCTH U YCKOPEHHs TMpoliecca, 3aJaHHOro GopMysIod HIIH
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
UHTErpaj, HaXOJWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIaTbHbIX YPaBHEHUH;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Koun4yecTBo yacos

No IMpak | OJEKTPOHHbIE

11/_ HaumeHoBaHue pa3ie/ioB U TeM B Koutpo tuuec | (uudposbie)

- IpOrpaMmel T npmbre KHe o0pa3oBaTejbHbIe

0
padoTsl pa6or | pecypchl
bl

MHO0XeCTBO JIeHCTBUTEIBHBIX bubmmoreka [{OK
gycesl. MHOTOYIEHBI. https://myschool.edu.ru/
PanmionansHbIe ypaBHEHUS U 24 2
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
®yukuuu u rpaduku. CrenenHast 12 1 Bubmmoreka [OK
(GYHKIUS C IIENTBIM TTOKa3aTeIeM https://myschool.edu.ru/
ApubmMeTnueckuii KOpeHb N-0i bubmuorexa [JOK
crenenu. MppanyroHanbHbie 15 1 https://myschool.edu.ru/
ypaBHEHUS
[MToka3arenbHast QYHKIIHS. 10 1 bubmmorexa IIOK
[TokasarenbHble ypaBHEHUSI https://myschool.edu.ru/
Jlorapudmudeckast QyHKIHS. 18 ! bub6mmoreka [IOK
JlorapupmMudecKue ypaBHCHHS https://myschool.edu.ru/
TpuroHoMeTprUYECKUE BBIPAKEHHS bu6morexa [HOK
¥l ypaBHEHHUS 22 1 https://myschool.edu.ru/
[TocnenoBarenbHOCTH U bub6mmoreka IIOK
IPOrPECCHH 10 1 https://myschool.edu.ru/
HenpepbIBHBIC QYHKITHH. Bubmmoreka [IOK
Tpou3BoHast 20 1 https://myschool.edu.ru/
IToBTOpEHUE, 0600MIICHNE, 5 5 bubmorexa [IOK
cHCTeMaTH3alus 3HAHMI https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

. 136 11 0

[TPOTPAMME




11 KVIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBanue
Ne Ipakruy | (uudposbIe)
pa3aeyioB M TeM KoHTpoJbHbIE
n/n Bceero ecKHe o0pa3oBaTe/ibHbIE
NPOrpaMMmslI padoThI
padoThbI pecypcehbl
1 Uccnenoanue hyHKINM ¢ 99 1
MOMOIIBIO TPOU3BOTHOM
[TepBooOpa3nas u
2 PEOODP 12 1
WHTETpaT
I'pacduknu
TPUTOHOMETPHUSCKUX
3 (G YHKIIHIA. 14 1
TpuroHomerpuyeckue
HEpPaBEHCTBA
HppaunonanbHbIe,
MMOKa3aTeIbHBIC U
4 24 1
nmorapudmudeckue
HEpPaBEHCTBA
5 KommuiekcHbie uncna 10 1
HarypanbHble u 11eibie
6 P 10 1
qycia
Cucremsl parioOHaIbHBIX,
HppaIMOHABHBIX
7 IMOKa3aTeIbHBIX U 12 1
JorapuPpMUIECKUX
ypaBHEHUH
8 3ajauyu ¢ mapameTpamu 16 1
IToBTOpEHHE, 0000IIIEHNE,
9 P ! 16 2
CUCTEMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO
- 136 10 0

YACOB IIO ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 A KJIACC
Ne
Tema ypoka
n/n Bcero

1 MHoxecTBO, OIepanuuy HajJ MHOKECTBAMH U UX CBOMCTBA
Huarpammsl Ditepa-Benna
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapara Jilsl pelieHus 3a1a4

4 Pannonanbublie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, TPOLEHTHI, 1
OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH

5 Panmonanbubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOHU, TPOIEHTHI, 1
OeCKOHEUYHbIE MTEPHOUUECKUE JPOoOH

6 [Ipumenenue npo6eii 1 MPOLEHTOB JUIsl pellieHUs MPUKIAIHBIX 3aa4 1

7 [Ipumenenue npobeii ¥ MPOLEHTOB IS pelIeHUs TPUKIIAHBIX 3a/1a4 1

8 JleficTBUTENBHBIE YKCa. PalnoHanbHbIe U HPPALMOHAIIBHBIE YHCIIA 1

9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMU 1

10 Monynbs AEUCTBUTEIBLHOTO YHCIIa U €r0 CBOHMCTBA 1

1 [TpuGnnxkEHHBIE BEIYNCIIEHUS, TPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA 1
pe3yibTaTa BEIYMCICHUN

12 OCHOBHBIE METO/IbI PEIIEHH LeNbIX U IPOOHO-PAIMOHAIBHBIX YPAaBHEHUN U 1
HEpPaBEHCTB

13 KontponbHas padoTa (cTapToBasi AMArHOCTUKA) 1

14 OCHOBHBIE METO/IbI PEIIEHH LeNbIX U APOOHO-PAIMOHAIbHBIX YPaBHEHUN U 1
HEpPaBEHCTB

15 MHorouieHsl OT OJJHOM NepeMeHHOMN. Jlenenne MHOroueHa Ha MHOTOUJIEH ¢ 1
ocratkoM. Teopema besy

16 MHorouseHsl ¢ 1eiasiMu Koddduimentamu. Teopema Bueta

17 Pemienune cucrem TMHEHHBIX ypaBHEHHH

18 Peurenue cucreM JIMHENHBIX YpaBHEHUN

19 Martpuna cucteMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTess MaTpULbI 2X2, ero 1
TE€OMETPUYECKHUN CMBICIT U CBOMCTBA; BBIUNCIICHUE €TI0 3HAYCHUS

20 Onpenennurens MaTpuLpl 2X2, €ro TEOMETPUYECKUI CMBICI U CBOICTBA; 1
BBIYMCIIEHUE €TO 3HAUYCHUS

21 [IpumeHeHne onpeaennuTens s peleHNs] CUCTEMBI TMHEWHBIX YpaBHEHUN

22 Pemenne npukiaaHbIxX 3aa4 ¢ IOMOUIBIO CUCTEMBI JINHENHBIX YPABHEHUM

23 Pemenue npukinaaHbIxX 3aa4 ¢ IOMOUIBIO CUCTEMBI JINHENHBIX YPABHEHUM

24 KonTtposneHas padoTa: "PannonanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMBbI 1
JIMHENHBIX ypaBHEHUN"

25 OynKiys, crocoosl 3aganus GyHkunu. BzaumMHo oOpaTHbIe QYHKITHH. 1




Komnozunus GyHKImiz

26 I'padux GpyHKIMH. DIeMeHTapHbIe MpeoOpa3oBaHus TpaguKoB QyHKIUH 1

97 OO6nacTp onpeneneHuss © MHOXKECTBO 3HaueHUi pynkumuu. Hymu ¢pyHkunuu. 1
[TpoMexyTKH 3HAaK MOCTOSTHCTBA

28 Yérusie n Heu€tHeie pyHkiun. [lepuoanueckue pynkuuu. [Tpomexyrkn 1
MOHOTOHHOCTH (PYHKIIHH

29 MaxkcuMyMBbl 1 MUHUMYMBI (hyHKIMW. Hanbombiiee 1 HanMeHbIIIee 3HaueHNe 1
(YHKIIMM Ha IPOMEKYTKE

30 JIuHeliHas, KBaipaTUYHAS ¥ JPOOHO-TTMHEWHAs (PYHKIIUU 1

31 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE IPapUKOB 3TUX (QYHKIUI 1

32 DeMeHTapHOe UCCIIEIOBAaHHUE U TIOCTPOCHUE IPahUKOB ITHUX PYHKITUI 1

33 CreneHsb ¢ 1enpIM okasareneM. buaom HeroToHa 1

34 Crenensb ¢ nensiM nokasarenem. bunom HerotoHa 1

35 CrenenHast GyHKIUS C HATYpaJbHBIM U LIEJTBIM MoKa3areneM. E€ cBolicTBa 1
rpaduk

36 Kontponbnas padota: "Crenennas pyakuus. E€ cBolicTBa u rpaduk” 1

37 ApubMeTnuecKknii KOpeHb HATypaIbHOM CTETICHH B €T0 CBOMCTBA 1

38 ApubmMeTnuecknii KOpeHb HATYPAIBHOM CTETICHH U €T0 CBOMCTBA 1

39 [IpeoOpazoBaHust YHCIOBBIX BRIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH 1

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH 1

41 [IpeoOpazoBaHust YHCIOBBIX BBIPAKEHUH, COJIEPIKAIINUX CTETICHH U KOPHH 1

42 Wppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS 1
HppalMOHANILHBIX YPaBHEHHM

43 Uppanmonansueie ypaBHeHUs. OCHOBHBIE METOIbI PEILICHUS 1
HppalMOHANILHBIX YPaBHEHHM

44 Wppanmonansueie ypaBHeHus.. OCHOBHBIE METO/IbI PEIICHUS 1
HppalMOHANILHBIX YPaBHEHHM

45 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUU UPPALIMOHAIBHBIX YpaBHEHUI 1

47 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUU UPPALTMOHAIBHBIX YPaBHEHUI 1

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUU UPPALIMOHAIBHBIX YpaBHEHUI 1

49 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak GyHKIUN 0OpaTHON CTENEHH ¢ 1
HaTypaJIbHBIM TIOKa3aTelieM

50 CoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak GyHKIUU 0OpaTHON CTENIEHH C 1
HaTypaJIbHBIM TIOKa3aTeleM

51 KonTtponsHas padota: "CBoiicTBa U Tpaguk KOpHsI N-0i CTENEHH. 1
Uppanmonanbubie ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U e€ CBOMCTBa

53 CreneHb C pallMOHATIBHBIM MOKa3aTeeM U €€ CBOMCTBa




o4 Crenenb ¢ pallMOHAJIBHBIM TOKA3aTeNIeM U €€ CBOMCTBa 1

55 [oxa3zatenpHast pyHKIHMSA, €€ CBOICTBA U rpaduK 1

56 Hcnons3oBanue rpaduka GyHKINUU IS pELICHUs] YpaBHEHHHA 1

o7 Hcnons3oBanue rpaduka GyHKINUN IS peLICHUs] ypaBHEHHHA 1

58 [TokazarenbHbie ypaBHEHUSI. OCHOBHBIC METO/IbI PEIICHUS TIOKA3aTEeIbHBIX 1
ypaBHEHUI

59 [TokazarensHbie ypaBHEHUSI. OCHOBHBIC METOIBI PEIICHUS IMOKA3aTEIHHBIX 1
YpaBHCHHIA

60 [TokazarensHbie ypaBHEHUSI. OCHOBHBIE METOIBI PEIICHUS IMOKA3aTEeIHHBIX 1
YpaBHCHHIA

61 Kontponsnas pabora: "[lokazarensHas pynkuus. [TokazarenbHbie 1
ypaBHeHUA"

62 Jlorapudm gucia. CoiicTBa iorapupma 1

63 Jlorapudm gucia. CoiicTBa iorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTIOTAPU(MBI 1

67 [IpeoOpazoBaHue BIPAKEHUN, COACPKAIINX JOTAPHUPMBbI 1

68 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI 1

69 [IpeoOpazoBaHue BbIpKEHUN, COIEPIKAIINX JOTAPHPMBbI 1

70 Jlorapudmuueckas GyHKIUsA, €€ CBOKWCTBA U I'paduK 1

71 Jlorapudmuueckas GhyHKIUsA, €€ CBOKWCTBA U I'paduK 1

72 Hcnons3oBanue rpaduka GyHKIIUU IS peIISHUs YPAaBHCHHUI 1

73 Hcnonb3oBanue rpaduka GyHKIUU A pelICHUs] ypaBHEHUIA 1

74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(pMUUECKUX ypaBHEHHIHA

75 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOBI PEILICHUS 1
JIorapu(pMUUECKUX ypaBHEHHMA

76 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(MUUECKUX ypaBHEHHMA

77 PaBHOCHIIBHBIE TIEPEXOIbl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHHH

78 PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHHH

79 Kontponsnas padora: "Jlorapudmuueckas pynkius. Jlorapupmudeckre 1
ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YUCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCJIOBOTO apryMeHTa 1

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC YUCIIOBOTO apryMeHTa 1




TpuronomeTrpuueckas OKpy>KHOCTb, OIIPEETIEHUE TPUTOHOMETPUUECKUX

84 (GyHKIMI YUCIOBOTO apryMeHTa 1

85 Tpuronomerpudeckass OKpy>KHOCTb, OIIPEICTICHIE TPUTOHOMETPUIECKUX 1
(GYHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1

91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN 1

92 [IpeoOpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHUH 1

93 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH 1

94 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1

95 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1

96 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

100 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

101 KontponbHas padota: "TpuroHoMeTpuyecKrue BEIPOKCHHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUs TOCIE0BaTeIbHOCTEH. MeTo 1
MaTeMaTU4eCKON HHIYKIUH

103 MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIE0BATEILHOCTH. icTOpHs aHan3a 1
0ECKOHEYHO MaJIbIX

104 ApudmMernueckast Iporpeccus 1

105 I'eomeTpudeckas mporpeccust 1

106 beckoneuHo yObIBaroIasi reoMmeTpudeckasi mporpeccus 1

107 CymMmMa 6eckoHeuHO yOBIBaIOLIEeH reoMeTpUIeCcKO mporpeccun 1

108 JInHENHBIN U SKCIIOHEHIUAIBHBIN pocT. Hucio €. Popmyrna CI0KHBIX 1
MIPOLICHTOB

109 JInHENHBIN U SKCIIOHEHIUAIBHBIN pocT. Hucio €. Popmyrna CI0KHBIX 1
MIPOLIEHTOB

110 Hcnonp3oBaHue MPOrpeccHy ISl PELISHUs peaIbHBIX 3a/1a4 TPUKIIAJTHOTO 1
XapakTepa

111 KonTtponsHas padota: "[locnenoBaTenbHOCTH U iporpeccuu’”

112 HenpepwiBHBIEC (DYHKINH U X CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB QYHKITUI




114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 1
118 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUI JUTS peIIeHHs 3a1a4 1
120 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (DYHKIIUH ISl peleH s 3a1a4 1
121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 1
122 Omnpenenenre, reOMETPUYECKUN CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3HMYECKUN CMBICT IPOU3BOTHOM 1
124 VYpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU 1
125 VYpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU 1
126 [Ipon3BoaHBIE IIEeMEHTAPHBIX (QYHKIIUH 1
127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
128 [IpousBoiHAST CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (DYHKITHIA 1
129 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
130 [IpousBoiHAST CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (DYHKITHIA 1
131 KonTtponbras padota: "[IponsBognas” 1
132 [ToBTOpEHUE, 0000IIEHNE, CHCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
133 [ToBTOpEeHUE, 0600MIEeHNe, cucTeMaTr3alus 3HaHui: "OyHkiun" 1
134 Hroropas koHTpoJIbHAs paboTa 1
135 Hrorosas koHTpoJIbHAs paboTa 1
136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIHS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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Cucrema OLeHKH IVIAHUPYEMBIX Pe3yJ1bTAaTOB
JUJ1s1 OLIEHKY IUTAHMPYEMBIX PE3YJIBTATOB JJAHHOU IIPOrPAMMOM IPEyCMOTPEHO UCIIOJIb30BAHUE:
e BOIPOCOB U 3aJIaHUM ISl CAMOCTOATEIBHOM OATOTOBKHU;
® 33/JIaHUM JUIS TIOATOTOBKU K UTOTOBOM aTTECTAllUU;
® TECTOBBIX 33JaHUA JUII CAMOKOHTPOJIS;
Buibl KOHTPOJIS U pe3yabTaTOB O0yUEHUS
1. Tekymuii KOHTPOJIb
2. Temaruyeckuii KOHTPOIIb
3. UTOroBbIit KOHTPOIIH
Metoab! 1 (OPMBI OPTaHU3AIH KOHTPOJIIS
1. Vcrslii onpoc.
2. Mononornveckasi popma yCTHOTO OTBETA.
3. TIuceMeHHBIH OTpoc:
a. Maremarnueckuii TUKTaHT;
b. CamocrostensHast pabora;
c. KonrponbHas pabora.
Oco0eHHOCTH KOHTPOJISI H OLIEHKHU 110 MaTeMaTHKe

Texymuii KOHTPOJIb OCYIIECTBISIETCS Kak B IMHUCBMEHHOM, Tak WU B YCTHOH Qopme mpu
BBITIOJIHEHUH 33/IaHUN B TE€TPaIH.

[TuceMenHbIe pabOTHI MOYKHO NMPOBOJUTH B BHUJIE TECTOBBIX MJIM CaMOCTOSITENIbHBIX paboOT Ha
Oymare Bpemst paboThbl B 3aBUCUMOCTH OT CJI0KHOCTH pa®oThl 5-10 mnu 15-20 munyt ypoka. Ilpu
3TOM BO3MOXHO BBEJEHHE OIICHKH «3a oOllee BIeYaTieHue OT MHUCbMEHHOM paboThD»
(akkypaTHOCTb, 3CTETHKA, YUCTOTA, M T.J. ). ITAa OTMETKA JOTIOJIHUTEIIbHAS U B )KyPHAJI BBIHOCHTCS
10 JKEJIAaHUIO peOeHKa.

WToroBelif KOHTPOJIH MPOBOIUTCS B GOpME KOHTPOJIBHBIX pabOT MPaKTUYECKOro Tuna. B atux
paboTax ¢ Hayajia OTAEIbHO OLEHUBAETCS BBIMOJIHEHHWE KaXKIOTO 3aJaHUs, a 3aTEM BBOIUTCS
uToroBasi oTMeTKa. [Ipr 3TOM UTOroBast OTMETKa SIBJISIETCSI HE CPEAHUM OalioM, a OIpenensieTcs ¢
Y4eTOM TeX BUOB 3aJlaHUI, KOTOPbIE sl JaHHOU pabOTHI SBISIOTCS OCHOBHBIMH.

OueHka 0TBETOB yYalIuxcst
OueHka — 3TO OMNpEENICHUE CTENEHU YCBOCHMS y4YallUMUCSA 3HAHWUM, YMEHUM, HABBIKOB B
COOTBETCTBUU C TPEOOBAHUSAMU TOCYJAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTaHAapTA.
1. YCTHBIN OTBET OLICHUBAETCSI OTMETKOM «5», €ClIM yJaluics:

® [IOJHO PAacKpbUl COJepXaHHE Marepuasa B o0beMe, MPEeAYyCMOTPEHHOM IMpOTrpamMMoOd U
y4eOHHUKOM;

®  M3JI0KWJI MaTepUall TPaMOTHBIM SI3bIKOM B OIPEAEIICHHOM JIOTMYECKOU MOCIEI0BATEIbHOCTH,
TOYHO KCIOJIb3Ys CIELUAIbHYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;

® [PaBWJIHHO BBIMOJIHUII PUCYHKH, YEPTEKH, TpadUKU, COMYTCTBYIOIUE OTBETY;

® [I0Ka3aJl YMEHUE WLIIOCTPUPOBATh TEOPETHUUYECKUE IOJOKEHHUSI KOHKPETHBIMU IPUMEpPAMH,
MIPUMEHSATh UX B HOBOM CUTYallMU MPU BHINIOJIHEHUU NMPAKTUUECKOTO 3aJaHus;

® [IPOJEMOHCTPUPOBA]  YCBOGHHME  pPaHEE  H3YYEHHBIX  CONYTCTBYIOIIMX  BOIIPOCOB,
c(OPMHUPOBAHHOCTb U YCTOHYMBOCTb UCTOJIb3YEMBIX IIPU OTBETE YMEHUN U HABBIKOB;

e OTBEYAJl CAMOCTOSITENILHO 0€3 HaBOASALINX BOIPOCOB YUUTENS;

® BO3MOXHBI OJHA-JBE HETOYHOCTH IIPU OCBEIIEHUU BTOPOCTENEHHBIX BONPOCOB WIH B

PUCYHKaX, 4epTekKax U T.J., KOTOPbIE YUEHHK JIETKO MCIIPABUII 10 3aMEUAHUIO YUUTEIIS.

2. OTBeT OLEHMBAETCS OTMETKOM «4», eci OH YIOBJIETBOPSIET B OCHOBHOM TpeOOBaHMSM Ha
OTMETKY «5», HO IIPU 3TOM UMEET OJINH U3 HEAOCTATKOB:

® B U3JIOKEHUU JIOMYIIEHB! HEOOJIbIINE TPOOEIbl, HE HCKa3UBILUE CO/IEpPKaHIE OTBETA;

e JIONyIIEHbl OJMH-[BA HEJOYETa IIPpU OCBELIEHUHM OCHOBHOIO COJEpPXKAaHUS OTBETA,

HCIIPABJICHHBIE [10CJIE 3aMEUYaHUs YUUTEIS;



AOIMYIICHBI OIIMOKa WK OoJjiee ABYX HECAOYCTOB IIPpHU OCBCIICHUHU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B PUCYHKAX, 4YCPTCIKaAX U T.H., JICTKO UCIIPABJICHHBIX 10 3aMCUAHUTIO YUUTCIIA.

3. OTMeTKa «3» CTaBUTCS B CICIYIONIUX CIydasK:

HETOJHO WJIM HENOCE0BaTEeIbHO PACKPBITO COJCp)KAHHWE Marepuaia, HO MOKa3aHO olliee
IIOHUMAHUC BOIIPOCa U MPOACMOHCTPUPOBAHBLI YMCHUA, AOCTATOYHBLIC IJIA z[anLHeﬁmero
YCBOEHMS MIPOTPAMMHOTO MaTepuaa;

HUMCIIUCH 3aTPYAHCHUA WU JOITYIICHBI OIHI/I6KI/I B OIIpCACIICHUU HOH?ITI/Iﬁ, HUCIIOJIB30BAHUHN
CHGIII/I&JIBHOﬁ TCPMHHOJIOTUH, YCPTECI)KAX, BBIKIAJAKAX, HUCIHPABJICHHBIC IIOCJIC HECKOJIBKUX
HaBOJAIIMX BOIIPOCOB YUUTCIIA,

yanHfICﬂ HC CIIpaBHJICA C MPHUMCHCHUCM TCOPUU B HOBOH CUTyallul IIPpU BBIITOJHCHUA
MMPAKTUYCCKOI'0 3aJaHus, HO BBIIIOJHHUII 3adaHUsA 065[321T€J'II>H01"0 YPOBHA CJIOXHOCTU I10
JTaHHO# TeMe;

Ipru 3HAHUW TCOPCTUYCCKOTO MaTCpHralia BBIABJICHA HEAOCTATOYHAA C(i)OpMI/IpOBaHHOCTI)
OCHOBHBIX YMCHI/II\/'I 1 HABBIKOB.

OneHKka KOHTPOJbHBIX U CAMOCTOSATEIbHBIX MUCHbMEHHBIX PadoT
Ounenka "S" craBuTCs, €c/M YYeHUK:

BBITIOJIHIIT paboTy 6e3 ouIMO0K U HEI0YETOB B TPeOYEMOM Ha «OTIMYHOY» 00BEME;
JOTYCTHII HEe O60JIee OJTHOTO HeJloueTa B TPeOyeMOM Ha «OTIMYHO» 00BhEME;

Ouenka "4" cTaBUTCS, €CJIM YUEHUK BbINOJHUI PadoTy MOJHOCTHIO, HO JONYCTHJI B Heil:

He 6oJiee 0AHON HerpyOOi OMMOKY U OJTHOTO HEJ0YeTa B TpeOyeMOM Ha «OTJIMYHO» 00bEME;
uu He 0oJiee Tpex HEJ0YETOB B TPEOYyEMOM Ha «OTIIMYHO» OOBEME.

Ouenka "3" craBUTCS, €CJIM YY€HUK NMPABUJIbHO BHINOJHUJI HEe MeHee MOJOBHHBI Pad0ThI
WIN I0NYCTHII:

He 0oJiee IBYX IpyObIX OMMOOK B TpeOyeMOM Ha «OTIUYHO» 00BbEME;

uu He 6oJee oTHOM TpyOo#t 1 0THOM HerpyOoii OMMMOKK ¥ OJTHOTO HEI0YETa;
WU He 60Jiee ABYX-TPeX HETPyObIX OMHUOOK;

WJIY OJTHOM HErpyOoi OMIMOKHU M TPEeX HEAOUYETOB;

WM TIPYA OTCYTCTBHH OIUOOK, HO TIPU HAJTHMYUHU YETHIPEX-TISATH HEJOUYECTOB.

Kputepuu BbicTaB/IeHHS OLIEHOK 32 POBEPOYHbIE TECThI
1. Kputepuu BbICTaBJI€HUS OLICHOK 32 TECT

e Bpewms BBINOTHEHUS pa0OThI: HA YCMOTPEHHUE YUUTEIIA.
e Ormenka «5» - 100 — 90% npaBuabHBIX OTBETOB, «4» - 70-90%, «3» - 50-70%, «2» -
Menee 50% npaBUIIBHBIX OTBETOB.



IIpunoxenne Nel
TEMATHYECKHUE KOHTPOJIbBHO-UBMEPUTEJ/IbHBIE MATEPUAJIBI

KonTpoabsnas padora Nel (craproBasi JMarHOCTHKA).

YacTts 1.

npﬂ'—IHTaﬁT& 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.

OB BeKTE 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. Xo2aHH VHACTKA MAAHHPYET YCTAHOBHTE B MHAOM JOME CHCTEMY OTOIIASHHA.
OH paccMATPHBAET [BA BAPHAHTA: SAEKTPHYECKOE HAH TA30BOE OTOMAEHHE.
lener Ha oGopyIoBAaHHE H CTOHMOCTE €00 VCTAHOBKH, JaHHBIE 0 PACXOOE rasa,
SACKTPOIHEPTHH H HX CTOMMOCTH JAHEI B TaGAHIE.

CpenH. pacxoq

H [Mpouee CToHMOCTE Ta-
arpeBaTeab raza/
. obopyaoBaHHe 3a/3AeKTpO-
(KoTEA) u moHTax | CPEAH. noTpeba. SHepri
MOIIHOCTE
l'azoeoe
oromaerme | 25 000 py0. | 12204 pyS. 1,6 ky®. mfa | 4,7 pyb./Ky6. M
DAaeKTP.
oromenue | 12 000 py6. | 10 000 pyb. 4,7 kBr 4.9 pyb./(xBr)

Obgymak ofa BapHaHTa, X03AHH pelllHA VCTAHOBHTE FA30B0e oTolaeHHe. Yepes
CHOABKO YaCOE HENpPePRIEHOH padoTel 0TONAEHHA 3KOHOMHSA 0T HCIOABIOBAHHA
raza BMECTO DAEKTPHYECTEA KOMIIEHCHPVET PA3HHLY B CTOMMOCTH INOKYIKH H
YCTAHOBKH TAZ0EBOT0 H 3AeKTpHYECKOro ofopyaoBaHHA?

OTBeT:

I's

Al
6. HaiinuTe 3HAMEHHe BBIpareHH 11

o _.6 .
a) OTBeT:

[~

1

(]

7. Ha xoopauHaTHoll NpaMoil OTMedeHE! HMcaa. Kakoe H3 caeOyIOLIHX
YTEEePHICHHIT BepHoe?

-

a 0 b
1) ab=0 2) a-b=>0 3)at+h<0 4] ab’<0 OTeeT:

8. HaiiuTe 3HAYEHHE BhIPAMEHHS ,llll Gxty® mpm x=5, y=3.
OTeeT:

9. HaiiiuTe KopeHs ypasHeHHs (x+6)7 =(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.

KonTpoabHnas pabora Ne2: "PanuoHajbHbIe yPABHCHHS U HEPABEHCTBA.

Cucrembl THHEHHBIX ypAaBHeHUH "

. 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) trxt-af-0x-0=0

3. Pewntb cucteMy nuHenHbIX ypaBHEHUI, npuMeHsis oopmMynbl Kpamepa.
3x+2x, =1
ntdx =-3

Heea BOOSATH, |':-:.',u-.'1 AW SCHCTEMA }"?HK.‘II.'.'II'..:I AnpEgeaeHEg

{mieer o

HeTREHHOE pelpedne), seanpenenesns (Hueer Gecio- I Ir = Gy= 2
: + b= 2,
HEMHO  MHOrD  peledi#f) Wik opotescpeussa (e ameer

4, pewerin ]. Gz 200y 3.

KonTpoabHnas padora Ne3: "Crenennas pynkuus. E€ coiictBa u rpapux"

1. dyurnea zanada qopuayroil f(x)= x'. CpagHuTE:
Ly fi5,6) w1 f(2,4);
2y fi-2,8) u f-T.30
3) FldS5) m f-4.5)
Ay fi03) s f(-0.8)

2. HailguTe aHAMEHNE BEIPAMeHNA!
1, UElz --5“:.

Yasz

I

3. UETHEIM MIH HeWSTHHEIM ABAAETCH HATYPARRHOE THCI0 A B DOKABATEIE
creneHd hyHEROHE flx) = x*, ecou:
1y fi-a8) = fln
2y fi—) = il
3) fi5) = fl-6).

4. Hailgaure Hanfoabmes H HAHMeHBIOSE JHASMEHHA PYHEOHAN § = X
npomesyTre [2; 4]

5. ¥opocTHTe BREIpAMEeHNE!

1) ‘et

Z) yme Y

) Yat, ecom a = 0

2)

' Ha

Ay Ya - 1), ecouw a = 1.
P el
. Hocrpoifite rpadguk yEROHE § = e -1) + ['Jx —zl.
7. BHeCHTE MHOEHTENE T0J 3HAK KOPHA:
1) {a - 13da - 2;
2y (2 - mh.

8. ¥YnpocTHTe BREIpANEHHE l

=

+{|’¥+1_{E+3'1 3

-1 Ye-1 Yrs1) Jro1

Al = ]
9. HokamuTe, ¥TO SHATAHHE BRIPAMREHHA IIEE- + 1643 + 26 - 15,2 arraer-
CA ETEIM THEI0M.



KonTtpoabHas pabdora Ned:
"CpoiicTBa 1 rpaguK KopHs N-0ii creneHu. ppaunonanbHblie ypapHeHus'

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

1)y a Taiv;
i 1
2) at* rage;
3) {ﬂ, tl.H:'l _{ﬂ. 1,4)-2 _.{ﬂ.d.-i} E:
H
L
4y latsps |
3. Pemure vparHeHHE:

1y +28x + 8 = 13

2 -.,I'x—E-..'.r—*l:E.r—fi.

4. Corparnre gpofs:
1
M- FmE

1y Mo
m¥ -3
! 1
mL — gk
2) 1 1t
md 4+ i

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

KonTpoabHasi padora NeS
"Iloka3areabHas pynkuus. [lokazareqbHble ypaBHeHus'"

MocrpoiiTe rpadue dyERmnm g = 25 - 4]

Pemure ypapHeHTE!
1) 5% - 5 = 120, 2)9° -7.3" = 18.

Pemute ypapHeHTE!

-Bpr+l _ _-‘|1_ X+,
1} 06" =) =15 1
2334+ 2.0 =5.67

2 (Jar2v2) «(Ja_22) -s.

[IpHKAKHX BHATEHHAX NapaMeTpa d ypasHeEne 4° —(a + 2)2° + da -8 =10
HMEET EIUHCTEEHHOE pelleHne?



1.

3.
4.

KonTtpoabnas padora Ne6
"Jlorapupmuyeckas pynkuus. JJorapupmudeckne ypapnenus"

Cpaennre log K12 » log  11.

Pemnte ypasHeHHE:

1) log, (x —1)+1 3)=1 2log, x
' ﬂg'. x—1p+ DE'.II*-' y=15 I-:rp._ll"l.r—:‘i] o
2) log, (x* + bo - 10) = log (x + 21 4) Zlog (x - 1)+ log (x - 3P =0.
log B+ log 2

BRITTHCINTE SHATEHHE EERIradeHHA .
2log 12 - log 16

Pemnre ypapHeHHE!
1) log, x + 25log 2 = L0 2) &2t 4 BT = BO.

KonTposbnas paGoraNe 7
"TpuroHoMerpuyecKkue BbIpaKeHHsl  TPUTOHOMeTPHYECKHe YpaBHeHus "

Y OpOoCTHTE BEIPAMN eHHE!
cos® Go -1
1-sin® 6o

2) ainfleosdp + coafiain 4[;

1) tgBuetgBa -

3 win o |
Zsindu
. T . 12 . 3= n ) .
Mavo: ecodo=-—, cosfi=-—, n<ao<—, —<pf<mn Hailgure
23 13 2 F1

ainmfa + B

Pemrume ypagHeHHE:
1) Beoe®x = Teinxy -5 =0;
2) 2gin® x + 1, 6ain2x — Beos®x = 13
3) ainB8x + ginllx + coax = Oy
1 COEX - COS3X — ﬂ‘.
onsds

KonTpoabHasi paboraNe§
"IlocsenoBaTeIbHOCTH U NpoOrpeccuu’’

BreruuciauTre nepBbIi, TPUALATHIN M COTHIMA 4YJIeHBI IIOCJIENOBA-

TEJILHOCTH, €CJIX ee N-i uieH 3ajaerca HopMyoi X, = S‘n_l(—)_ﬁ
o 2n + 30
Uccrenyiite NOCIeHOBATENBHOCTD X, = =~ —— HA OTDAHHYEH-

HOCTh 1 HA MOHOTOHHOCTB.

. 2_2n+2 . .. x2-6x+9
Breruncianre: a) ,}]_1,130322 +6n:-12’ 0) Pﬂ xz_x3; .

ITons3yack onpenesneHuneM, BbIBeAuTe (Gopmyany auddepeHIiu-

1
POBaHUA PYHKIHU Y = ="

Haigute Cymmy 6€CKOHEUHO ybbIBatOLWElN reOMETPUUYECKO NPOrpeccuu:

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



2)0,17; 0,0017; 0,000017...
3) 0,054; 0,0054; 0,00054...

4 1;1
3 6

15

1
2 36

[N

KonTtpoabHnas padora Ne 9
"IlpousBognas"
1. HaliguTe npoRsBodHY IO (DYHE LI

4
1) filx) = Tx® —"T+ 5x? — 6

2) fix) = (3x + s
2y fley = X1,
X

4y fix) = ain? hx.

2. CocTaBeTe YPAEHEHHE KACATENRHON K rpadury pyernone flx) = x* — 2x
B Tofke ¢ afcunecoid x =3,

3. MarepnaneHaA TOUKA JBHEETCA 00 KoOpIHHaTHOH NpAMOil Do sakoHY

a(t) = 2t* -8t + 1 (DepedenleHNE & HIMEPASTCA B METpPaX, BpeMA | —
B cexyvHAax). Haillgure cropocThk €8 ABHMKEHNA B MOMEHT EPEMeHH
=3¢

4. Hafignrte nponseofHYID GaHHoE pyEEDNE § = x|y — 3| B Toumax x = 1 o
x=d.

5. HallguTe afcudcecy ToUKR Tpadusa pyHEEIHEE f{x) = x* — x4/3, B KoTopoil
NpoReNEHHAR K HEMY HacaTenbHad odpasyer ¢ NONOHHETEIEHEM HANDAR
neHueM ocl afcauee yromn 307,

6. Hatigure ypasHerne KacaTensHoll B rpapuey pyaroan flx) = x* + 3z - 8,
eciIH 9TA KACATENRHAA DAPANAeILHA NpaMoll y = 5hx + 1.

7. B naroil roure rpadgura fyeroun y = x* —4dx + 6 mago npoeecTn kaca

‘g
TENEHYES, ITOHL 0HA TPOXOSHIA Teped TOTEY ¢ KOOpAHHATAMH l_: o |?
2 L,

HTorosasi KOHTpPOJbLHAsA padoTa
Bapuanr 1

1. CpaBuure ¥ 2V3 u 5V6

2. Haitnure obnacth onpeaencHus QyHKIIUHA

f(x) =

3. Pemure ypaBHeHUS
1_1!2:::— 1=x-2
8sin=+ cos= =0
2. 2 3
3_c056x—5c05 Ix+4=0
4.J10KaXXUTE TOXKJIECTBO
(sin 8a cos 8::1) sinboa+sin 14«

=4 cosda

sinba cosba sin 3a

f(x) = x* — 6x°

5.Uccnenyiite pyHKuuo ocTpouTe ee rpaduk









YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






