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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4eOHOro kypca oOydaromuecs OBIIAJIE€BaOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (pOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblii Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJiaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUN Pa3BUTUSI SKOHOMHMKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMHU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JO0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAyKTUBHO, HUCIOJIb30BAThH
0000IlIEHHE W KOHKPETH3allMI0, a0CTparupoBaHWE M aHAJIOruI, (HopMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOIrO
aHalln3a» 00ydYaroIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJEINIEW peallbHbIX CUTyalui,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercd Kak 4Yepe3 YYeOHbI Marepuan, CrnocoOCTBYIOLIUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
NEeSTEIbHOCTH, TpeOyrolel MpOJOJKUTEbHONM  KOHIEHTpAUud BHHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe M HadajlaM MaTeMaTH4eCKOro
aHaJIM3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BblUKCIEHUs», « DyHKIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOAMYECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W pazjaenamu. JaHHBIH
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyYCHHBIC IPU M3YYCHUH Y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeiHero oo1iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YuCiIa, YMEHUE JeiaTh NPUKUIKY, BBIIOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HA MHOMECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iINuHbIX 33134
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolUeCcs OBJIAJCBAIOT PAa3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH
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UCCIIeNOBaHNH (DYHKIIMI ¢ TIOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7a49 Ha HAXOXKJCHUE HAMOOBINX W HAUMEHBITUX 3HAYCHUN (PYHKITUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAXKCHUM,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIIUIEHUSI OO0ydYaromuxcs, GOPMUPYIOTCS HABBIKU JEITYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBECHHO-HAYYHBIX 33J1a4, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIHMA, UX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToMm OoOJblIOE BHUMaHUE
yaensiercss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMU BEJIIMYUHAMH, HCCIENOBATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHOU. Ero usydenue
CIIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYTI KaK MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3ajad,
JIOCTYIHBIX OOYYalOMIMMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaduKy  CIOXKHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHUS, BBIYUCITH MUIOMAAu (Guryp u oObEMBI Te, HAXOAUTh CKOPOCTU U
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJIIET HAXOAWTh HAWIydlllee pelieHne B TMPUKIAAHBIX, B TOM YHCIE
COIIMAJIbHO-?)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMAaTHYE€CKOIO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABATh MPOSIBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HAIOT O

4



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOMYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKU Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINI BCE pa3ieibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO0 MOJAEIMPOBAHUS, KOTOPbIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanm3a» orBoauTcs 272 daca: B 10 kmacce — 170 wacos (5 wacoB B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUI U PeaTbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM nokazareneM. buHom HeroToHna. Hcmonp3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnMoOHaAJIBHBIM IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

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

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €T0 3HAYCHHUs, IPUMEHEHUE ONPENEIUTENs Ul pelICHUs
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEpAaBEHCTB. lIprMeHEHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHuUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3Ha4YeHus (PYHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEHU Kak (PYHKIUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTM B peaJbHBIX MpoOIEccax U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyenoBaTeabHOCTH. MIcTOpHs BOSHMKHOBEHMSI MATEMAaTHUYECKOTO aHaliu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpHUUEeCKON
IIPOrpeCcCur. JIMHENHBIN U SKCIIOHEHMAIBHBIN pocT. Uucio e. DopMyna CI0kKHbBIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMN HENpPEephIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. lIprMEHEHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  QyHkiud.  IlpousBomHas  CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a4a4 U3 APYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYp, SIBJICHHH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPa)KTAHCKON HUIEHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYyAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP



Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HaMpaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOJieM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIMBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTHKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JESATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITE U XapaKTEpU30BaTh CYIIECTBEHHBIE NPHU3HAKH MATEMAaTHYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTb U  NOPeoOpPa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue JelicTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIENOBATENbCKUIA HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITETILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUYecKoro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISBJIATH Je(UUUTH HHPOPMAIH, JaHHBIX, HEOOXOJUMBIX NIl OTBETa Ha
BOIPOC U JUIsl pelICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pas3nyHbIX (opMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
cOpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM - OOIIEHUS], SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IIMUCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTaBIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTABJISITH IJIaH, AJITOPUTM PEILICHHUS 3a/lauu, BIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMBIX JI€UCTBUI U MBICIHUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, TAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JAOTOBapuBaThCs, OOCYXIaTh TMPOIECC M pe3yabTaT paloThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacceoOy4yaromUiCs TOJYYUT CIECAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3a:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUMOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl [Js pEIIEHUs MPUKIAJHBIX 3a1ad u3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

IPUMEHSATH NPUONMKEHHBIE BBIUMCICHUS, TPABUJIa OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3allUCU JTEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUPOBaTh MOHATUSAMU: JIOTapupM YHCTIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIEHNEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHWIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENHuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C TOMOIIBK) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMUs YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEICHH C
palroHaIbHBIM TTOKa3aTeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapupMuuecKre ypaBHEHUs, HAXOAUTh UX PELICHHUS C TTIOMOIIbIO PABHOCUIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYIBI I PEIICHWS] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypalbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaApaTU4YHAS W JIPOOHO-JTHHEWHas
(byHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapupmMuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
KU3HU, BBIPAXXaTh (HOPMYyIaMH 3aBUCUMOCTH MEX]Ty BETNIMHAMH,
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Havana maTeMaTH4ecKOro aHajimn3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMEeTpUYeCcKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpHUECKasi MPOTPECCUs, THHCHHBIA U
HKCIIOHEHIIUATBHBIN pOCT, GopMya CIOKHBIX MPOLIEHTOB, UMETh MPEICTABIICHUE
O KOHCTAHTE;

WCITOJIB30BaTh TMPOTPECCUU ISl PEIICHUS peajbHBIX 3aJad IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTpPAaHUYECHHBIC TOCIEIOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMAaTHUYECKOro aHallu3a KakK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (YHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSTH CBONCTBA HETIPEPHIBHBIX (DYHKITUHN TSI PEIICHUS 3374,

CBOOOJHO OIEPUPOBATh IOHATHSIMH: TIEpBas W BTOpas TMPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh MTPOU3BOJAHBIC CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX PYHKIIUN;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pEIIeHUS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMHU: MHOXXECTBO,  ONEpali  Haj
MHOKECTBaAMU;

WCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN amnmapar Jjisl OMMMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABCHCTBA.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 30 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 15 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 19 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 13 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 29 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U )8 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 12
8 HenpepsiBable pynkiuu. [IponzBoanas 25
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 56 9
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 169 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Hara undgpoBbie
Nen/m  Tema ypoka Konrpoabnbie IIpakruueckue
Bceero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
MHoKecTBO, oIlepaliy HaJ MHOKECTBAMHU
1 3 pattis Han 1 04.09
M UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1 05.09
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 1 06.09
amnmapara JIJisi pelIeHHs 3a1a4
PanmonansHele unciaa. OOBIKHOBEHHBIE U
4 1 06.09
JeCATUYHbIE Apo0u.
Panunonannubie yncna. OOLIKHOBEHHEBIE U
5 1 07.09
JECSITUUHBIE IPOOH, TTPOIIEHTHI.
IIpumenenne apoOeii U NPOIEHTOB A
6 p AP pott a 1 11.09
pelieHus: TEKCTOBBIX 3ajad.
IIpumMeHenne ApoOeii U MPOLIEHTOB IS
7 p AP pont a 1 12.09
pelieHust NpUKIaAHbIX 3a7a4
8 JleficTBUTEILHBIC YHCTIA. 1 13.09
Apubmernyeckne orepamnun ¢
9 pu (b patl 1 13.09
IEHCTBUTEIbHBIMU YACIAMHU
Monynb IeHCTBUTEIILHOTO YKCIIa U €T0
10 NS 1 14.09
CBOICTBa
[IpuGnukEéHHEBIEC BRIYMCICHHUS, ITPABUIa
11 P b 1 18.09

OKpPYTJICHUS, TPUKUJIKA U OLIEHKA
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pe3yJibTaTa BBIYMCIEHUN

OcCHOBHEBIE MCTOJBbI pCHICHUS LEIIbIX U

12 JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U 19.09
HEPaBEHCTB
OcCHOBHBIE METOBI PEILEHUS LENBIX U

13 TPOOHO-pAlMOHATBHBIX YPABHCHHUH 1 20.09
HEPABEHCTB
OcCHOBHBIE METOBI PEILEHUS LENBIX U

14 JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U 20.09
HEPABEHCTB
MHOro4ieHsl OT OAHOW NEPEMEHHOM.

15 Jlenenne MHOTOUYJIEHA HA MHOT'OWICH C 21.09
octaTtkoM. Teopema be3sy.

16 MHorouieHs! ¢ eabIMA K0P PUITUSHTAMH. 25 09
Teopema Buera

17 Pemrenne cucrteM TUHENHBIX YPaBHEHUM. 26.09

18 Pemrenne cucreM TMHEHHBIX YPABHEHUM. 27.09
Martpuua cCucTeMbl INHEWHBIX YPaBHEHUM.

19 Onpenenurens MaTpuLpl 2X2, €ro 27.09
TF€OMETPUYECKHM CMBICT U CBOMCTBA.
Onpenenurens MaTPUIBI 2X2, €T0

20 T€OMETPUYECKHM CMBICI U CBOMCTBA; 28.09
BBIUYHCJIEHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens A pereHus 02.10
CUCTEMBI JINHEHHBIX ypaBHEHUIN

99 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIBIO 03.10

CHUCTEMBbI JINHEHHBIX YpaBHEHUM
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23

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

04.10

24

25

26

KonTtpouabnas padora: "PannonajbHblie
ypaBHeHHs U HepaBeHCcTBa. CucTeMbl
JINHEHHbIX ypaBHeHHi1"

DyHKIMA, CTIOCOOBI 3a1aHus (DYHKITHH.
Bsaumno obparusie pynkiun. Kommnosumus
byHKIUH

I'paduk pynkumnnu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB GpyHKIUN

04.10

05.10

09.10

27

OO0acTh onpeeIeHus] © MHOKECTBO
3HadeHui pyHkuuu. Hymm QyHkmm.
[TpoMeXyTKH 3HAK TOCTOSIHCTBA

10.10

28

29

30

UETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue pynkuuu. [lpomexytku
MOHOTOHHOCTH (PYHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHNE
(GYHKIIMN Ha IPOMEXKYTKE

Jluneitnasi, kBajpaTHU4Has U APOOHO-
TUHEWHas QyHKIUH

11.10

11.10

12.10

31

DJIEeMEHTapHOE UCCIEOBAHUE U
oCcTpoeHue rpaduKoB ATUX QYHKIUN

16.10

32

33

DneMeHTapHOEe UCCIIEJOBaHNE U
MoCTpoeHue rpaduKoB ATUX QYHKIUN

CreneHsb C LETBIM TT0Ka3aTeiaeM. buaom
HrroTona

17.10

18.10

34

CreneHsb C LIEJIBIM ITOKa3aTeneM. buaom

18.10
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HrroTtona

CrenenHast GyHKIIHMS C HATypaIbHBIM U

35 W 19.10
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTpoabHnas padora: "Crenennas 23.10
¢yuxkuus. Eé cBoiicrBa u rpadguk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON 24.10
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHON 25 10
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 25 10
COJIEpIKaIMX CTENIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, 26.10
COJIep KAIIMX CTEIIEHU U KOPHU

a1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 0711
COJIepKAIMX CTEIIEHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE

42 METO/BbI PEIICHNS UPPALMOHAIBHBIX 08.11
ypaBHEHUH
WppanmonansHble ypaBHeHN. OCHOBHbIE

43 METOBI pENICHUA NPPAITMOHAIIBHBIX 08.11
ypaBHEHUH
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE

44 METO/BI PEMICHHS UPPALMOHAIBHBIX 09.11
YpaBHEHUI

45 PaBHOCHIIBHBIE TIEPEXO/BI B E)emeHHH 1311
UPPaLMOHAIIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN 14.11
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HMPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHIIBHEIC NEPEXO0abl B pCHICHUN

47 g 15.11
UppalMOHAIIbHBIX YpaBHEHUI
PaBHOCHIIbHBIE NTEPEXO/IbI B PEILICHUH

48 P P 15.11
UppaloOHAIbHBIX YPaBHEHHH
CaoiicTBa u rpaduk KOpHS N-0if CTeNeHn

49 KaK (QYHKIIMH OOpaTHOU CTETICHH C 16.11
HaTypaJbHbBIM I10Ka3aTelleM
CoiicTBa u rpaduk KOpHS N-0if CTETIEHN

50 KaK (QYHKIIMH OOpaTHOU CTETICHH C 20.11
HaTypaJIbHBIM IOKa3aTelleM
KounrpoJabHnas padora: "CsoiicTBa n

51 rpauk KOpPHSI N-0ii CTeMmeHu. 21.11
HppaunuonajbHbie ypaBHeHus"
CreneHs ¢ palMOHaJIbHBIM IIOKA3aTENEM U

52 . 22.11
e€ cBOlCTBa
CreneHsp ¢ paliMOHaJIbHBIM ITOKA3aTeNeM U

53 g 22.11
e€ cBolicTBa
CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U

o4 . 23.11
e€ cBolicTBa
IToka3zarenbHast GyHKIMS, €€ CBOCTBA U

55 27.11
rpaduk

56 Wcnonbs3oBanue rpaduka GyHKIUU A5 5811
pEIICHUS YpaBHEHU '

57 Hcnonb3oBanue rpaduka GyHKIMM 115 29,11
pelIeHns] ypaBHEHUI '

58 IlokazarenbHble ypaBHEHUA. OCHOBHBIE 29.11
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METO/bl PEIICHHS TOKA3aTEeIbHBIX
ypaBHEHUI

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE

59 METOBI PELUICHUS ITOKa3aTEIbHBIX 1 30.11
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 04.12
YpaBHEHUU
61 KonTpoabHnas padora: "[lokasarenbHas 1 05.13
¢pynxnus. [lokazarenbHble ypaBHeHus ' '
62 Jlorapudm uucna. CoiicTa norapugpma 1 06.12
63 Jlorapudm uucna. CpoiicTBa orapudma 1 06.12
64 Jlorapudm uucna. CoiicTa norapugpma 1 07.12
65 JlecATUUHBIE U HaTypaJibHbIE JOTapH(pMbI 1 11.12
66 JlecATUYHBIE U HATypaJIbHBIC JIOTapH (MBI 1 12.12
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
67 PeOLP P Aeprram 1 13.12
Jorapu@msl
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
68 PeoBp P ACPRA 1 13.12
sorapupmbl
[IpeoOpa3oBaHue BbIpakKeHHH, CoIepIKalIuX
69 Peobp P > COACPalt 1 14.12
Jorapu@msl
Jlorapudmuueckas QyHKIHUS, €€ CBOMCTBA U
20 pud yHKI 1 18.12
rpaduk
Jlorapudmuueckas QyHKIHUS, €€ CBOMCTBA U
21 pud yHKI 1 19.12
rpaduk
Hcnons3oBanne rpaduka GyHKITUN 15
72 1 20.12

pelIeHNs] ypaBHEHU
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Hcnonp3oBanue rpaduka GyHKIMM 115

73 o 20.12
peleHys ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(PMUIECKUX 21.12
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX 25.12
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX 26.12
ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT 2712
JorapupMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 2712
Jorapu(PMUUECKUX ypaBHEHUI
KonTtpoabHnas pabora:

79 "Jlorapupmuyeckasi pyHkums. 28.12
Jlorapudgmuyeckne ypapuenus'"

80 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC 0901
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC 10.01
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 10.01
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC 1101
YHCIIOBOTO apryMeHTa

84 Tpuronomerpudeckas OKpy>KHOCTb, 15 01

orpezieNieHue TPUTOHOMETPUUECKHIX
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(GYHKIMN 9MCIOBOTO apryMeHTa

Tpuronomerpuyeckasi OKpy>XKHOCTb,

85 OIIpeACJICHUE TPUTOHOMETPUUCCKUX 1 16.01
(GYHKLIMN 9UCIOBOTO apryMEeHTa

86 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1 17.01

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 17.01

88 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 18.01

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITHI 1 22.01

90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKUX 1 23.01
BBIpQ)KEHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPUYECKHUX 1 2401
BbIpQ)KEHU I

92 Hp606p33033aHI/I€ TPUTOHOMETPUUECKUX 1 2401
BBIpOKEHU I

03 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKUX 1 25 01
BBIpQKEHU I

94 Pemenne TpUroHoOMeTpUYECKUX ypaBHEHUI 1 29.01

95 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1 30.01

96 Pemenne TpUroHoOMeTpUYECKUX ypaBHEHUI 1 31.01

97 Pemrenne TpuroHoMeTpu4eCKuX ypaBHEHUN 1 31.01

98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1 01.02

99 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 1 05.02

100 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 06.02
KonTtpoabHas padora:

101 "TpuronomMerpuyeckue BbIpaKeHUs U 1 07.02

TPUTOHOMETPUYeCKHe ypaBHeHus "
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ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHus

102 ocjiegoBareapHocTeil. MeTox 07.02
MaTeMaTUYeCKOW WHIYKIIUH
MOHOTOHHBIE B OTPaHUYCHHBIC

103 nocjeoBaTenbHOCTU. MicTopus aHanusa 08.02
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast Iporpeccus 12.02

105 I'eomerpuueckas nmporpeccus 13.02
Beckoreuno yObIBaroIas reoMeTpHIECKast

106 Y - P 14.02
mporpeccus
CyMma OecKOHEYHO YOBIBArOLIEH

107 i oy B 14.02
T€OMETPUUYECKON TTPOTrPECCUH
JInHeWHbBIN 1 SKCIIOHEHIIUAJILHEIA POCT.

108 B P 15.02
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB
JInHEeWHBIN 1 DKCIIOHEHIIUAJILHEIA POCT.

109 B P 19.02
Hucno e. DopMyrna CIOKHBIX TPOLEHTOB
Hcnoap30BaHue IpOrpeECCUH IS PEIICHUS

110 porp P 20.02
peaNbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
KonTpoanHas padora:

111 P P 21.02
"Ilocsieq0BaTEILHOCTH U Iporpeccun’”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 21.02
Touka pa3pbeiBa. ACUMIOTOTEI I'padKOB

113 pasp pad 22.02
byHKIUH
CBoiicTBa KU HENPEPLIBHLIX HA
OTpe3Ke
CBoiicTBa KU HENPEPLIBHBIX HA

115 Pymu Pep 27.02

OTpe3Ke
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MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

116 28.02
HEPaBCHCTB
MeTto HHTEPBAJIOB JUIA PEILIEHUSI

117 Al HHTED AP 28.02
HEPABCHCTB
MeTox UHTEPBAJIOB I PELIEHUS

118 Al TP AP 29.02
HEPaBCHCTB
IlpuMeHeHnne CBOIICTB HENPEPHIBHBIX

119 pHMEHE pep 04.03
GbyHKIUH 1715 petieHus 3a1a4y
IlpuMeHeHne CBOIICTB HENPEPHIBHBIX

120 pHMEHE pep 05.03
(GyHKUIMN 1715 pelIeHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIMU 06.03
Omnpenenenyue, reOMETPUYECKUI CMBICIT

122 PEACIICHIIE p 06.03
MIPOU3BOTHOM
Onpeaenenne, HGU3NIECKUH CMBICT

123 peneIleiuc, § 07.03
MTPOU3BOTHOM
YpaBHeHMe KacaTeabHOU K rpaduk

124 P rpaduky 11.03
byHKIIUN
VYpaBHeHUE KacaTeIbHOHN K rpaduK

125 p rpaguiy 12.03
byHKIMHA

126 ITpon3BoiHBIE ANIEMEHTAPHBIX (DYHKIUN 13.03

127 [Tpoun3BoHbIE dNTeMEHTAPHBIX (DYHKITHI 13.03
IIpousBoaHast CyMMBI, IPOU3BEICHU,

128 POHSBOAHAA €y POHSBEACE 14.03
JaCTHOTO M KOMITO3HIINU ()yHKITHI
IIpousBoaHast CyMMBI, IPOU3BEICHU,

129 POHSBOAHAA €y POHSBEICE 18.03
YaCTHOTO M KOMITO3UIIUU ()yHKITHI
IIpousBoaHass CyMMBI, IPOU3BEICHU,

130 POHSBOAHAT CYMMBL, TPOHSBEA 19.03

YaCTHOTO M KOMITO3ULIUU (YHKIHI
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131 KonrtpoJuabnas pa6ora: "IlpousBognas" 20.03
132 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 20.03
suanuii: "TlpoussoaHas” '
133 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 21.03
3HaHui: "JlelicTBUTENIbHBIC Yyncia” )

[ToBTOpeHME, 06001IEHNE, CHCTEMAaTH3 Al

134 3HaHuil: "ApupmMeTnuecKkuii KOpeHb 01.04
HaTypaJIbHOH cTerneHu”
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

135 3HaHui: "CTeneHp ¢ paluoHaJIbHbIM U 02.04
JIEMCTBUTENILHBIM ITOKa3aTeneM"
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

136 sHanuii: "Crenennas GpyHxims’” 03.04
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

137 3HaHuii: "VppanrioHanbHble YpaBHEHHS 03.04
[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs

138 3HaHuii: "MppanronaibHble HepaBeHCTBA 04.04
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL

139 suanmii: "IlokasatenbHas QyHKuu" 08.04
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL

140 3Hanuii: "[loka3aTenbHble ypaBHEHUS'" 09.04
[ToBTOpeHmEe, 06001IeHNE, CCTEeMAaTH3aIUs

141 10.04

3Hanui: "llokazarenbHble HEpaBeHCTBA'
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[ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3 Al
3gagui: "CucTeMBl HOKA3aTEIbHEIX

142 10.04
ypaBHEHUW U HEPaBEHCTB"
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
143 3Hanuit: "Jlorapudmel 1 ux croiicrra' 11.04
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AIUS
144 3Hanuii: "Jlorapudmudeckue ypaBHeHus" 15.04
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI
145 3HaHuit: "Jlorapudmudeckue HepaBeHcTBA" 16.04
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI
e n
146 3HaHui: "TpUroHOMeTpuvecKre TOXKIECTBA U 17.04
dbopmyibr”
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
2. n
147 3HaHui: "JlokazaTenbCTBO 17.04
TPUTOHOMETPUYECKHUX TOXKAECTB”
[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
148 3HaHui: "TpuroHomMeTpudeckre ypaBHeHUS" 18.08
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
e
149 3HaHWM: "PelreHrne TpPUroHOMETPUISCKUX 22.04
ypaBHEHUH"
IToBTOpEeHUE, 0000IIEHE, CUCTEMATU3 AL
150 PEHIE, ’ 23.04

3HaHUM: "PelleHne TpUroHOMEeTpUIECKUX
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YpaBHEHUU U HEPABEHCTB"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHui: "Tpuronomerpuyeckrue GyHKIIUU U

151 24.04
WX cBoOlcTBa "
[ToBTOpeHME, 06001IIeHNE, CHCTEMAaTH3aIlUs
2. n
152 3HaHuii: "MccnenoBanue 24.04
TPUTOHOMETPUUECKUX (QYHKIIUH "
OBTOpeHHE, 0000IIIEHIE, CUCTEMATH3AIUS
I1 , 0000 ,
153 3HaHui: "HaxoxaeHue nporu3BOIHBIX 27.04
[ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
154 3HaHuii: "[IpuMeHeHue Npon3BOAHBIX K 25.04
uccienoBaHuo QyHKIU
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
155 3HaHui: "VMccnenoBanue QyHKIUI C 02.05
MTOMOIIBIO TPOU3BOJHOMN "
[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs
156 3Hanuil: " [lepBooOpa3Has U uHTErpal” 06.05
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
157 3HaHui: "HaxoxeHue nepBooOpasHbIX 07.05
IToBTOpEeHUE, 0000IIEHE, CUCTEMATU3 AL
2 2
158 3HaHWii: "BeaKcienne HHTErpaaos” 08.05
159 [ToBTOpeHmEe, 06001IeHNE, CUCTEeMaTH3aIlUs 08.05
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3Hanuit: "Haxoxaenue miomniaau
KPUBOJIMHEWHOH Tpamenuu "

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3gaHui: "Beruncienue miomaneu ¢

160 13.05
MTOMOIIIbIO0 UHTErPAJIOB"
[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3AIUS

161 3HaHUMU: "DIeMEeHTbl KOMOMHATOPUKHU 14.05
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

162 3nanmit; "bunom Herorona " 15.05
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

163 3HaHUi: "DIeMeHThl TEOpUH BepOsSITHOCTEH " 15.05
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

164 3HaHui: "CraTucTHYeCcKas BEPOATHOCTD 16.05
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT

165 3HaHuii: "Craructuka " 20.05
[ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs

166 3HaHu#: "MHoXKecTBa. DJIEMEHTHI 21.05
MaTEMAaTHYECKOMN JIOTUKH'"

167 Hrorosasi kKoHTpoJIbHaAsI padoTa 22.05

168 Hrorosasi koHTpOJIbHAsI padoTa 22.05

IToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
169 P ’ ’ 23.05

3HaHUU
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

169

10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

VYueonuk: LI.A. Anmumos, FO.M.Komnsarun u ap. ®I'OC MatemaTuka: anrebpa u Hadaia
MaTeMaTHUYeCKOro aHalln3a, reomeTpus. Anredpa u Hauana MaTemaTudeckoro aHanmza 10-11
KJIacchl . YueOHUK 1711 0011e00pa30BaTeNIbHBIX Opranu3anuid. ba3zoBelil u yriryOaeHHbIH
ypoBHH. PexomenoBaHo MuHHCTEpCTBOM 00pa3oBaHus U Hayku Poccutickoii @eneparuu. 3-¢
uznanue Mocksa «IIpocsemnienue» 2016

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. ®epepanbhas paGouas mporpaMMa CpeaHEro o0IIero oopasoBanus npeaMeTa «MareMaTHKa
(6a30B51i1 ypoBeHs). — M., 2023. 28.

2. ®enepainbHas paboyasi IporpaMma CpeHEro oouero o0pasosanus npeaMera «MareMaTuKay
(yrimybnennsrit ypoBeHs). — M., 2023. 29.

3. ®enpepanbubiii npoekT «Lludpposas odpazoBaTenbHas cpena» Munnpocsemenus Poccun. —

[@nexTponnsrii pecype]. — URL: https://edu.gov.ru/nationalproject/projects/cos/

4. TlmaHupoBaHHE COCTABICHO HA OCHOBE COOpHHKA PadounX mporpamMmm «Ajredpa u
Havyajia MmaTeMaTn4deckoro anajamn3a 10-11 kiaccel», 2-e H3aaHue,

AomojiHeHHoe cocTtaBuTesab: T.A. bypmucrpoa Mocksa «IIpocsemenue»

5. Aranacos II. T., AtanacoB H. [1. COopHuK MaTeMaTHUECKUX 3a71a4 C MPAKTUYECKUM
conepxanueM: Ku. nns yuurens. — M.: Ilpocsemenue, 1987. — 110 c.

6. Bunenkun H. 5. ®ynkuuu B mpupoe u texuuke: KH. ans BHeknaccHoro yrenus [X—X
k1. — M.: [IpocBemienue, 1985. — 165 c. (Mup 3HaHwMii).

7. Boponuaruna O. A., Beiconkuit . P., Tpynun A. A. fmenko U. B.
[IpakTUKOOpPUEHTUPOBAHHBIE MATEMATHUECKHUE 33aJJa4H KaK CPEICTBO Pa3BUTHUS
¢byHkunoHanbHOM rpamoTHOCTH // [lenarornueckue usmepenus. — Ne 2. — 2021. — C.
130-140.

8. Jemenena H. B. Kommiekcusie yncna. KommnekcHelie uncna : coopauk 3am1a4d / H. B.

JemeneBa; M-Bo c.-x. P®, denepanpHoe roc. GromkeTHOE 00pa30B.yupexIeHUE
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https://edu.gov.ru/nationalproject/projects/cos/

BhIcIero. 00pa3oB. «Ilepmckas roc. c.-x. akan. uM. akan. /. H. [IpsauimnukoBay. —
[Tepmb: UIILL «IIpokpoctsy, 2016. — 32 c.

9. Homopsx A. I1. MaremaTudeckue urpsl u pazpinedenus. — M.: ['oc. u3a.¢us-mar. iur.,
1961. - 169 c.

10. Kapnayxosa O. A. Ilpuknannsie 3aaui B MaTeMaTuke: yuyeonoe nmocodue / O. A.
Kapnayxosa, B. A. lllepmnesa, T. O. KouerkoBa. — Cub. dpenep. yu-1, UH-T KocMuy. u
uHpopm. TexHonoruit. — Kpacnosipck: COY, 2020. — 216 c.

11. IMuaypun JI. @. O TpUTOHOMETPUH U HE TOJIBKO O HEW: mocobue uist yuamuxcst 9-11
ki1. — M.: [Ipocsemienue, 1996. — 80 c.

12. Toiis /. Kak pemrats 3amaqy: mocodue i yauresei. — ['ocynapcTBeHHOe yaeOHO-
nearoruyeckoe u3aaTenbcTBo Munuctepersa npocsemienus PCOCP, 1959. — 208 c.

13. Tpyxun A. B. O0 ucnons30BaHAM BUPTYaJIBHBIX JabopaTtopuii B oOpazoBanuu / A. B.
Tpyxun // OTkpsITOE M MUcTaHIMOHHOE oOpazoBanue. — 2002, — Ne 4 (8).

14. Manupo U. M. Ucnonb3oBanue 3a/1a4 C MPaKTUYECKUM COACP’KaHUEM B MPETOJaBaHUN

matematuku. Ku. st yuurens. — M.: IIpocsemienue, 1990. — 96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Math.ru — [Dnexrponnsrit pecypc]. — URL: https://math.ru

bank 3ananuii 11 popMHupOBaHUS U OleHKH (YHKIIMOHAIBHOW TPaMOTHOCTH O0YYaONUXCs
OCHOBHO# mIK0JIBI (5-9 Kiaccer). — [Dnekrponnsrit pecypc]. — URL: http://skiv.instrao.ru/bank-
zadaniy/

BupryanbHble 1abopaTopHbIE U TPAKTHYECKUE paOOTHI Ha YTIyOJICHHOM YPOBHE OCHOBHOTO OOIIETO
obpazoBanmst. — DI'BHY «MHCTUTYT cTpaterun pa3BUTHS 00pa30BaHMS. — [ DMEKTPOHHBINA pecypc].

— URL: https://content.edsoo.ru/lab/.
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10.

11.

12.

Bupryansasie 1a60paTopHBIC U IPAKTHIECKUE pabOTH Ha YIUIYOJICHHOM YPOBHE CPETHEro 00IIero
obpazoBanusa. — ODI'BHY «MHCTUTYT cTpaTeruu pa3BuThs 00pazoBaHus. — [DIEKTPOHHBIN pecypc].
— URL.: https://content.edsoo.ru/lab/.

[opran «Equnoe coaepxanue o0Iiero oopazoBanus». — [DnekTpoHHsIi pecype]. — URL:
https://edsoo.ru/ .

HNHdopMamoHHO-TIONCKOBAs cUCTeMa «3aJauu 1Mo reoMeTpum». — [ DeKTpoHHbIH pecypc]. — URL:
https://zadachi.mccme.ru/2012/local.html .

Mertonnueckue kericel o Matematuke. — DI’ BHY «MHCTUTYT cTpaTernn pa3BuTrs 00pa3oBaHU». —
https://content.edsoo.ru/case/subject/6/ .

O6pasoBarenbhblil IeHTp «Cupuycy. — [Daexkrponnsiii pecype]. — URL: https://sochisirius.ru/
Ooyuaromiast oHnaifH-cucteMa 1o Mmatematuke «01MaTemaTukay. — [IaekTpoHHbIH pecype]. — URL:
https://01math.com/

Poccwuiickast seKTpoHHas mKoia. — [DnekTponHsiii pecypce]. — URL: https://resh.edu.ru/

CCMI/IHapI)I ((MeTOILI/IquKaSI ogACpIKKa y‘-IPITGJICﬁ MaTCMaTHKU P BBCACHUHU U pCaIn3allin
o6HoBIIeHHBIX I'OC OO0 1 COO». — PI'BHY «MCPO PAO» — [DnexTponHsIii pecypc]. — URL:
https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_matematiki_pri_vvedenii
_i_realizacii_obnovlennogo FGOS_00O.htm

CepBuc oHaitH moctpoeHus rpadukoB. — [DnekTponHsIil pecype]. — URL: http://yotx.ru/.
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JINCT KOPPEKTHPOBKH KAJEHIAPHO-TEMATHYECKOI0 ILIAHUPOBAHUS

[Ipenmer: AnreOpa u Havasia aHaiau3a
Kiace: 10
VYuurens: Paznoposa E.B.
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