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INOACHUTEJIBHASA 3AIIMCKA

Y4eOnbiii Kypc «Anrebpa W Hadaa MaTEeMAaTHYECKOTO aHAIA3a» SBISICTCS OJTHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEIHEro 00IIero oopa3oBaHUs, MOCKOJIbKY, C OJHON
CTOPOHBI, OH OOecreunBaeT MHCTPYMEHTAJIbHYIO 0a3y JUIsl M3Y4YEHHUsS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, POPMUPYET JTOTUUECKOE U A0CTPAKTHOE MBIIIJICHUE
oOyJaronuxcsi Ha ypoBHE, HEOOXOAUMOM JJIsi OCBOCHUSI MH(GOPMATUKU, OOIIECTBO3HAHMUSA,
UCTOPUH, CJIOBECHOCTH MW JPYruxX AWCHMILIIUH. B pamkax maHHOro y4deOHOro Kypca
oOyyJaroniuecsi OBJIAJIEBAIOT YHHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKd, KOTopas
bopMyIMpyeT CBOU JOCTHKEHUSI B MaTeMaTuieckon popme.

Y4eOHbIii Kypc anreOpsl U Haual MaTeMaTHYeCKOTO aHaIn3a 3aKJIabIBaeT OCHOBY IS
YCHEIIHOTO OBJIAJICHUsI 3aKOHAMU (PU3UMKH, XUMHH, OWOJIOTMH, MOHMMAaHHUS OCHOBHBIX
TEHJEHUUN pa3BUTUS SKOHOMHUKHU M OOILIECTBEHHOMN XKU3HH, TO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX U(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO UCIOIB30BATh UX JIJIS
nanbHeiero oopa3oBaHUs U B TMOBCEIHEBHOW KH3HU. B TO ke Bpemsi OBIajeHUE
aOCTpAaKTHBIMU W JIOTHYECKH CTPOTMMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTH4YECKOTO
aHalKM3a pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JIOKa3bIBaThb YTBEP)KICHHUS C TIOMOIIBI0 MWHIAYKIMM M PacCykIaThb JEIyKTHBHO,
UCIOJIb30BaTh 0000LIEHNE U KOHKPETH3aIUIo, abCTparnpoBaHue U aHaJIOTuio, (OpMUPYET
KPEATUBHOE U KPUTUUECKOE MBIIICHHE.

B xone n3yueHus yueOHOro Kypca «Anredpa M Hadajga MaT€MAaTHUYECKOTO aHAIN3a»
oOyyJarouiyecss moJIy4aroT HOBBIA ONBIT PEIICHMS MPUKIAIHBIX 3a/1a4, CaMOCTOSATEIbHOTO
MOCTPOCHUSI MATEMATUUECKUX MOJENIEH peaIbHbIX CUTYallMi, MHTEPIPETALNK TTOJTYYEHHBIX
pELIEHUI, 3HAKOMSTCS C PUMEPAMU MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE
U UCKYCCTBE, C BBIJAIOIUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHbIil Kypc 00J1ajaeT 3HAYUTEIBHBIM BOCIIUTATENIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanu3yeTcsl Kak uyepe3 y4eOHbId MaTrepual, criocoOCTBYIOMNNA (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U depe3 crenuduxky ydeOHON [eATeTbHOCTH, TpeOyromei
MPOJOKUTEIPHON KOHUEHTPAUM BHUMAHUS, CAMOCTOSITEJIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3yJIbTaT.

B ocHOBe MeTonMKN 00yuyeHus anredpe U HayajsamM MaTeMaTUYeCKOro aHalIHu3a JIEKUT
JeSATEeTLHOCTHBIN TIPUHIIAT 00yUYeHUS.

B ctpykrype yueOHOTrO Kypca «Anredpa W Hadalla MaTEeMAaTHYECKOTO aHAIN3a»
BBIJICJICHBI CJEAYIONIUE COJEPKATEIbHO-METOANYECKHE TUHUU: «Hucaa U BBIYUCICHUSY,
«Dynkuun u rpadukny, «YpaBHeHHs W HepaBeHCTBa», «Hauama maremaTHueckoro
aHanu3za», « MHOXeCTBa U JIOTHMKa». Bce OCHOBHBIE coAepKaTEIbHO-METOJUYECKUE JTUHUU
U3y4aloTCs Ha MPOTSHKEHUH JIBYX JIET O0OyU€HHUsI Ha YPOBHE CPEIHEro 0011ero oopa3zoBaHus,
€CTECTBEHHO JOMOJHAS APYr Apyra M TMOCTENEHHO HAChIAACh HOBBIMU TEeMaMU H
paznenamu. JlaHHBIA y4yeOHBIM KypcC SIBISETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEAUHSET B



cebe cojepKaHWe HECKOJbKMX MAaTeMaTHYeCKUX JUCIUIUINH, TaKuX Kak airedpa,
TPUTOHOMETPHUS, MATEMATUYECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKas JIOTUKA U
npyrue. Ilo wmepe Toro kak oOydyaromuecss OBJAJEBAIOT BcE 0OoJjiee MHUPOKUM
MaTEeMaTUYECKUM almnapaToM, y HUX MOCJEI0BaTeIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YyMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENIb pPEaIbHOM CUTyalluu, NPUMEHATHb 3HAHUS,
MOJYYEHHbIC TMPU MU3YYEHHUH Y4YEOHOro Kypca, I PEUICHUS CaMOCTOSITEIbHO
chopMyTUpPOBaHHOM MaTEeMAaTUYECKON 3a/1auH, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpbHO-MeTOAMYECKass JMHUA «Yuciia ¢ BBIYKMCICHUS»  3aBEpIIAcT
dbopMHpOBaHE HAaBHIKOB MCIOJb30BaHUS JIEUCTBUTENIBHBIX YHCEN, KOTOPOE OBbLIO HAYaTo
Ha YPOBHE OCHOBHOTO 001miero oopazoBanusi. Ha ypoBHe cpemnero obiiero oopa3oBaHus
oco0oe¢ BHHMaHHUE yAenseTcs (POPMUPOBAHWIO HABHIKOB PAIMOHAIBHBIX BBIYHUCICHUH,
BKJIFOUAIOMINX B CE€0s MCIOJIb30BAHUE PA3TUYHBIX (OpM 3alMCH YHCIa, YMEHHUE JeaTh
MPUKUJKY, BBITIOJHITH MPUOIMKEHHBIE BBIYHCIICHUS, OLICHUBATh YUCIIOBBIC BBIPAKECHUS,
paboTath ¢ MaTEMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYyYaromUMCs MHOXKECTBa
HAaTypaJIbHBIX, IEIbIX, PAIMOHAIBHBIX W JCHCTBUTENIBHBIX YHCEN JIOMOJIHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4Mcesl. B KaxaoM U3 3THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIEC €My CIeHU(PUUYECKUE 3a]]a4i U ONEpaliu: JACJICHUE Hallello, ONEpUPOBAHUE
OCTaTKaMHd Ha MHOXECTBE IIEJIbIX 4YHCEJ, OCOOble CBOWCTBA pAaIlMOHANBHBIX U
UppalMOHATIBHBIX YHCEN, apuMETHUUECKHE OIepaluu, a TaKXKEe H3BJICUECHUE KOPHS
HAaTypaJbHOM  CTENEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  uucel.  bmaromaps
MOCJIEI0OBATEILHOMY PACUIMPEHUI0 Kpyra MCIHOJB3YEMbIX YHCEI UM 3HAKOMCTBY C
BO3MOXKHOCTSIMH HUX TPUMEHEHHUS I pEHICHUs pa3IMyHbIX 3a7ad  (OpMHUpYETCs
MPEACTABICHUE O €AUHCTBE MAaTEMATHUKU KaK HAyKH U €€ poJu B MOCTPOCHHH MOJENEH
peaTbHOr0 MUPA, TUPOKO UCIIOIB3YIOTCSI 0000IIIEHHE U KOHKPETU3AIHS.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» PEaIU3yeTCs Ha MPOTSKEHUU BCETO OOydeHUs
Ha YPOBHE CpPEIHEro o0miero o0pa3oBaHUs, MOCKOJBKY B KaxkaoM paszzeie [Iporpammel
MPENYyCMOTPEHO peIIeHUE COOTBETCTBYIONIMX 3anad. B  pesynbrare oOydarornuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMHU PEIICHUS PalUOHAIBHBIX, HPPAIIMOHATBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUYECKUX U TPUTOHOMETPUYECKUX YpPABHEHUMN, HEPABEHCTB M
CHUCTEM, a TaKXKe 3aJay, CoJepKallux TmapaMmeTpbl. [lodyueHHbIE YMEHHS UIUPOKO
UCIIOJB3YIOTCS TIPU UCCIAEAOBAHUM (PYHKIMM C MOMOIIBIO MPOU3BOJHOM, MPHU PELICHUU
NPUKIAAHBIX 3a7a4 M 3aJlad Ha HAXOXKJICHHWE HauOOJIbIIUX W HAWMEHBIIUX 3HAYEHUUN
bynkuuu. JlaHHas copepikaTeabHas JIMHHUS BKJIIOYaeT B ce0s Takxke QopMupoBaHUE
YMEHUM  BBIMIOJHATHL pacu€rhl 1Mo  QopmyiaM, MpeoOpa3oBaHUs PalMOHAIBHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPHUUYECKUX BBIPAXKCHUH, a TAK)KE BRIPAKECHUM, COIepIKALTUX
cTeneHu W Jiorapudmel. brarogaps u3ydeHHIO aireOpandeckoro Marepuaia MPOUCXOIUT
JanbHEHNIIee pa3BUTHE AITOPUTMHYECKOTO MW aOCTPAKTHOTO MBIIIICHUS OOYYaroIIuXCs,
GbOpMHPYIOTCS HABBIKH JEAYKTHUBHBIX PacCyXXJIEHUH, pabOThl C CUMBOJILHBIMU (hOpMaMH,
MpEJCTaBICHUs] 3aKOHOMEPHOCTEM U 3aBUCUMOCTEM B BHJE PAaBEHCTB W HEPaBEHCTB.



Anrebpa mnpeanaraetr S()(EKTUBHbIE HMHCTPYMEHTHI [JIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak S3bIKa
HayKU.

CopepkarenbHo-MeToanueckas TMHUS «DyHKIMHA U TpaQUKU» TECHO MeperuieTaeTcs
C JpYrUMU JIUHUSMHA Y4YeOHOro Kypca, IOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT
NOCJIEIOBATENbHOCTh HM3Y4YEHUs MaTepuana. V3ydeHHe CTEeneHHOH, IOKa3aTelIbHOM,
jgorapu(pMuueckoil M TPUTOHOMETPUUYECKHUX (PYHKIMM, UX CBOHCTB H TpadHKOB,
UCIIOJIb30BaHUE (PYHKIUU JJIs1 pEIICHUS 3a/1ad U3 JPYTuX y4eOHBIX MPEIMETOB U pealbHON
YKU3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M, TaK U C PEIICHHEM YPAaBHEHUU U
HepaBeHCTB. [Ipu 3ToM 00JbIIIOE BHUMAaHUE yJeseTcss (OPMUPOBAHUIO YMEHUS BhIpakaTh
dbopMynaMu 3aBUCUMOCTH MEXKIY PA3NUYHBIMU BEIMYMHAMH, UCCIIEIOBATh MOJTYyYEHHBIC
byHKIIMKM, CcTpouTh UX Tpaduku. MaTepuan 3Toi coaep)KaTeIbHOW JHMHMM HAIEeH Ha
Pa3BUTHE YMEHUIN U HABBIKOB, ITO3BOJISIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMU
B pasiuyHOM ¢opMe: aHAIMTUYECKOM, Tpaduueckoir u cioBecHo. Ero wusyuenue
CIOCOOCTBYET Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOILIEHHIO U
KOHKpETHU3aIMH, UCTIOJIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHuA «Havana MareMarnyeckoro aHaiau3a»  MO3BOJSET
CYIIECTBEHHO pACIIMPUTh KpYyr KAaK MAaTeMaTHYECKUX, TaK M NPUKIAJHBIX 3ajad,
JOCTYNHBIX OOYYarOIIMMCsl, TaK KaK y HHUX MOSBIISIETCS BO3MOXHOCTb CTPOUTH TpaduKu
CJIIOKHBIX (PYHKIMH, ONpEeisaTh UX HAUOOJBbIINE U HAUMEHbIIWE 3HAYEHHUSI, BBIYUCIATH
mwiomwaan Guryp v oObEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOpEHHs mporeccoB. JlaHHas
CoJlepKaTeNbHAs JIMHHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTU IOCTPOCHHUS MATEMaTUYECKHUX
MOJIEJIEl PEAIbHBIX CUTYallUi, TIO3BOJISIET HAXOAUTh HAWITy4Ilee PEIICHUE B MPUKIIAIHBIX,
B TOM YHCIE COLMAJIBHO-)KOHOMHYECKMX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHajdu3a CHOCOOCTBYET pa3BUTHIO a0CTPakTHOTO, (opMalbHO-
JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (POPMUPOBAHUI0 YMEHUH PpACIO3HABATh
NPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCcKyccTBe. OOydaromuecs y3HaroT O
BBIIAIOIIMXCSI PE3YNbTaTax, MOJTYYEHHBIX B X0/1€ Pa3BUTUSI MaTEMaTUKHU KaK HayKu, U 00 UX
aBTOpax.

CopnepkarenbHO-MeTOAMYECKass JTUHUSA «MHOXECTBAa M JIOTMKa» BKIIOYAET B ceOs
3JI€MEHThl TEOPUHM MHOXKECTB M MATEMaTUYECKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHbBIE
IpEeJICTaBICHUs IPOHU3BIBAIOT BECh KypC IIKOJBbHOM MaTEeMAaTUKH U MpeAsaraloT Hauobosee
YHUBEPCAIBHBIN S3BIK, OOBEAUHSIONUNA BCE Pa3/iebl MATEMATHKU U €€ TIPHIIOKESHUH, OHU
CBS3BIBAIOT pa3Hble MAaTEMAaTUYECKUE AUCLUMIUIMHBI U MX MPUIIOKEHHUS] B €AMHOE IIEJIOE.
[TooToMy BaxXHO JaTh  BO3MOXHOCTh  OOydaroumiemMycsi TOHMMaTh  TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTHUKW M HMCIOJb30BAaTh €ro ISl BBIPAXKECHUS
CBOMX MbICHEN. /IpyrumM Ba)KHbIM MPU3HAKOM MATEMAaTHKW KaK HAyKH CIEAyeT NPHU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHMN U CIEJAOBAaHHE ONpPENEIEHHBIM MpaBHIIaM
NOCTPOEHUSI JI0KA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMM MAaTE€MaTUYeCKOM JIOTUKHU



CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO MBIIUICHHUS OOYJArOIINXCsI, TIO3BOJIIET UM CTPOUTH
CBOM PACCY)XJICHHsI Ha OCHOBE JIOTHYECKUX MpaBuil, (POPMUPYET HABBIKA KPUTHUUIECKOTO
MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaIW3a» MPHUCYTCTBYIOT
OCHOBbI MaTEMaTUYECKOTO MOJICIMPOBAHMS, KOTOpbIE TPH3BaHbI CIOCOOCTBOBATh
(GhOpMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJICTIEH PEaIbHBIX CUTYaIlui, UCCIICIOBAHUS dTUX
MOJIEJIEll ¢ MOMOIIBIO amnmnapara ajredpbl 1 MaTeMaTUYECKOr0 aHallh3a, UHTEPIPETALUU
MOJTYYEHHBIX pe3yJIbTaToB. Takue 3a7aHus BIUICTCHBI B KXl U3 Pa3jeiIOB MPOrpaMMBl,
MOCKOJIbKY BeCh MaTepuaj y4eOHOro Kypca IIMPOKO MCIOJB3YETCS IS PEIICHUS
NPUKIAIHBIX 3amad. [lpu pemeHun peadbHbIX NPAKTHUUYECKUX 3aJad  o0ydarouiuecs
pa3BUBAIOT HAOIIOJIATENIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh aHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBaTh MpodieMy. JledaTenbHOCTh MO
(GOpMUPOBAHHUIO HABBIKOB PEIICHHUS TMPUKIAAHBIX 3a7ad OPraHM3yeTCs B Mpoliecce
H3Y4YEHHMs BCEX TEM y4eOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOT0 aHAIM3a.

Ha wu3ydenue ydeOHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOTO aHaIU3a»
oTBoauTCs 272 yaca: B 10 kmacce — 136 gacoB (4 daca B Henento), B 11 kmacce — 136 yacos
(4 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

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

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

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOWCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/JIbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIIMX CTEIICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CHUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

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

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

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

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

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



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

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, TeOMETPUIECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPHUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

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

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

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

5) pu3u4YecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



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

7) 3K0JIOrH4eCKOro BOCIUTAHUS

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

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TIOHATHUH, yCTaHABIUBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, sIBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBATh BO3MOXXHOE Pa3BUTHE IMPOLIECCA, & TaKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHieHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CYykaeHUS, OOMEH MHEHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBRIUMCIICHUS, TTPABUJIA OKPYTIICHUS, IPUKHUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHI€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOH INEepeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IE€OMETPUYECKHHA CMBICII,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpUIl U OIpPEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBA jgorapupmMoB LISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (HOpMYIIbI AJis peoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, rpaduk QyHKIMH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpauk CTeneHHOW (YHKIHMH C HaTypaJbHBIM M IIEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOT'O apIyMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apu@MeTHUecKass M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIS PEIIEHUs peajbHBIX 337ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: HENpPEpbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSAMHU: OIpPEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX YHCEN, UCIOJIb30BATh MPU3HAKH AECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

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

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

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJIB30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJUHATHOM TNIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI,

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3alaHHOro ¢GOpMysnon WU
rpadukom;



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

HAXOJUTh IUIOUIA/IN TIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaa,

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHOXecTBO JIeHICTBUTENBbHBIX YHCEIL.

1 MHuorounensl. PanionanabHble ypaBHEHUS U 24 1 bubamnorex HOK
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX https://m.edso0.ru/7f43bf66
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM

3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 bubmmnoreka HOK
HppaumnoHnanbHble ypaBHEHUS https://m.eds00.ru/7f43c542

4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edso0.ru/7f43c542

5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapudmuueckue ypaBHEHUs https://m.edsoo.ru/7f43c3d0
TpuronomeTprudeckue BoIpaKeHUs U bubmmnoreka HOK

6 22 1
ypaBHEHUSA https://m.edsoo.ru/7f43c3d0

7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10

8 HenpepsiBable pynkiuu. [IpouszBoanas 20

9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Jara nudpoBbIe

Tema ypoka Kourpoabuble IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE

padoThI padoThI
pecypcsbl

MHoX%ecTBO, onepaiuy Haj bubanorex HOK

1 5 1 01.09
MHOKECTBAMH M UX CBOMCTBA https://m.edso0.ru/7f43bf66

2 Juarpammsbl Diinepa-Benna 1 01.09
[IpuMeHeHne TeopeTUKO-

3 MHOKECTBEHHOI'0 anapara s 1 04.09 Bubmrorexa IIOK

P ' https://m.edsoo.ru/7f43c542
perieHus 3ana4y
PaunonanbsHble uncna.

4 OOBIKHOBEHHBIE U IECITHYHBIE APOOH, 1 06.09 bu6nmorexa LIOK
HPOIEHTEI, 0ECKOHEYHBIE ' https://m.eds00.ru/7f43c542
MePUOANYECKHE 1podU
PaunonanbsHble uncna.

5 OOBIKHOBEHHBIE U JECITUYHBIE POOH, 1 08.09 bubnnorexa [JOK
HPOIEHTHI, 6ECKOHEYHBIE ' https://m.eds00.ru/7f43¢3d0
MePUONYECKHE TpooH

6 [Tpumenenue apoOeit ¥ MPOLEHTOB ISt 1 08.09 bu6muoreka [JOK
pelIeHus TPUKIAIHbIX 3a0a4 ' https://m.edsoo.ru/7f43c3d0
[Ipumenenue npoOeit 1 MPOLIEHTOB TS

7 P AP POTEHTOE 1 11.09
penieHust TPUKJIATHBIX 3a7a9
JlelicTBUTENbHBIC YHCTIA.

8 PanvonaneHbIE M MppalMOHAIBHBIE 1 13.09

qucia



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

Apudmerndeckre onepaum ¢
JEHCTBUTEILHBIMH YHCITAMH

15.09

10

11

12

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMCTBA

[TpubnuxEHHbIC BBIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, IPUKHUIKA U
OLICHKA pe3yJibTaTa BIYUCICHUN

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15.09

18.09

22.09

13

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

22.09

14

15

16

OCHOBHBIE METO/TbI PEIIEHHUS LETbIX U
TPOOHO-pAllMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHOrouseHb! ¢ HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

25.09

27.09

29.09

17

Pemenue cucreM TUHEHHBIX
YpaBHEHUI

29.09

18

19

Pemenue cucrem JIMHERHBIX
YpaBHEHUI

Marpuna cucTeMsl JMHEUHBIX
ypaBHeHui. Onpenenurens MaTPUIIbI
2x2, ero reOMETPUYECKUI CMBICI U

02.10

04.10




CBOﬁCTBa; BBIYHMCIICHHUC €TI0 3HAYCHUA

20

21

22

Onpenenurenb MaTPUIBI 2X2, €10
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHE €0 3HAUCHUS

[Ipumenenue onpenenuTens st
pEIIeHUs CUCTEMbI JIMHEWHBIX
ypaBHEHUU

Perienue npukinagHbIx 3a1a4 c
IIOMOILIBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

06.10

06.10

16.10

23

Pemenune npukinaaHeix 3amay ¢
TIOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

18.10

24

25

26

KonTponbhas padota: "PannonanbHble
ypaBHEHUsI 1 HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUH"

OyHKIHSI, CIOCOOBI 3aJaHUS (PYHKITHH.
B3anmHuo oOpatHble QyHKIHH.
Komnozunus ¢pyHkuit

I'padux GpyHKIMHU. DIeMEeHTapHbIe
npeoOpa3oBaHus rpapuKoB QyHKIMN

20.10

20.10

23.10

27

OO6macTh onpeesieHust © MHOXKXECTBO
3HaueHul pynkuuu. Hynu pyHkumm.
IIpoMexyTKH 3HaK OCTOSTHCTBA

25.10

28

29

UeETHbie 1 HEUETHBIE (PYHKITUH.
[leproanueckue GyHKINU.
[IpoMexyTKH MOHOTOHHOCTHU (PYHKIIUU

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.

27.10

27.10




HauGonbiiee 1 HaMeHbIIIeE 3HAYCHHE
(GYHKIIMU Ha IPOMEKYTKE

Jlunelinas, KBaJpaTu4Has U IpOOHO-

30 06.11
TUHEWHas QYHKIUH

31 DneMeHTapHOe UCCIIEJOBaHHE U 08.11
MOCTPOCHUE IPaPUKOB ITUX (YHKIIUNA

32 DneMeHTapHOE UCCIIeIOBAHUE U 1011
ocTpoeHue rpadukoB STUX QyHKIUH

33 CreneHs ¢ LIeTbIM [T0Ka3aTEIEM. 10.11
bunom Herorona

34 CrerneHs C eNbIM [TOKa3aTesIeM. 13.11
bunom Herotona
Crenennasi GyHKIHUS C HATYPAIBHBIM H

35 LeJBIM MOoKa3areneM. E€ cBoiicTBa 15.11
rpaduk

36 Kontponbnas padota: "Crenennas 1711
¢ynkus. E€ cBoiictBa u rpaguk”

37 Apn(pMeTHqE:CKHﬁ KOpEHb ) 1711
HaTypaJbHOM CTENEHH U ero CBOMCTBa

38 ApI/I(bMeTI/I‘-If?CKI/Iﬁ KOpEHb ) 2011
HaTypaJbHON CTENIEHH U eTo CBOMCTBA
[TpeobOpazoBanHms YUCITOBBIX

39 BBIpOKEHUH, COIePKAIINX CTCIICHU U 22.11
KOPHH
ITpeoOpa3oBaHus YUUCIOBBIX

40 BBIPAXKECHUM, COAEPIKALUX CTEIICHU U 2411
KOPHH

41 [TpeoOpa3oBaHus YUCIOBBIX 24.11




BBIPAYKEHHI, COJIEPKALLUX CTEIIEHU U
KOpHH

42

43

44

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPABHEHUN

WppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI

HppanmonanbHble ypaBHEHHUS.

OcHOBHBIE METOABI PELICHUS
UppalMOHATIBHBIX YPaBHEHUI

27.11

29.11

01.12

45

PaBHOCHIIbHBIE TIEPEXO/bI B PELICHUU
HUPPALMOHATIbHBIX YPaBHEHUN

01.12

46

47

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
UppalMoOHAIbHBIX YPaBHEHHH

04.12

06.12

48

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

08.12

49

50

51

CaoiicTBa 1 rpauk KOpHsI N-oi
CTENEeHU KaK GyHKIMHU 00paTHOU
CTETEeHU C HAaTYpaJIbHBIM [OKa3aTeaemM

CoiicTBa u rpaduk KOpHs N-0if
CTEIEeHH KaK (QYHKIUN 0OpaTHOM
CTETIEHH C HATypaJbHBIM ITOKa3aTeIeM

Konrponsnas pabdora: "CpoiicTBa
rpaduK KOpHS N-Oi CTENEHH.
WppanmonanbHble ypaBHeHUS"

08.12

11.12

13.12




Crenenb ¢ palliOHATbHBIM

52 . 15.12
IIOKa3aTesIeM U €€ CBOMCTBA
Crenens ¢ paluoHaIbHBIM

53 P N . 15.12
II0Ka3aTeseM U e€ CBOHCTBa
Crenens ¢ paMoHaIbHBIM

54 PAHOHETL? 18.12
IIOKa3aTeseM U €€ CBOMCTBA
[TokazarenpHas pyHKIHs, €€ CBOWCTBA

55 20.12
u rpaduk
Hcnons3oBanue rpaguka KLU

56 rpag . Pyn 22.12
JUIS pellieHUs] ypaBHEHUI
Hcnonp3oBanue rpagpuka KIIUH

57 pacpuka pys 22.12
IUIS PELLIECHUs] ypaBHEHUN
ITokasaTenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IBI PEIICHUS 25.12
IIOKAa3aTeIbHBIX YPABHEHUN
ITokazaTenbHble ypaBHEHUS.

59 OCHOBHBIE METOJIBI PEIICHUS 27.12
ITOKA3aTENIbHBIX YPABHEHUIN
ITokazarenabHble ypaBHEHUS.

60 OCHOBHBIE METOJIBI PETICHUS 29.12
MTOKA3aTEeIbHBIX YPABHEHUI

61 KonrtponsHas padora: "[lokazaTensHas 29 12
¢ynkuus. [TokazarenbHble ypaBHeHUS" '
Jlorapudm yncna. CBoiicTBa

62 pud 10.01
nmorapupma
Jlorapudm uucna. ColicTBa

63 12.01
nmorapupma

64 Jlorapudm yucna. CoiicTBa 12.01




norapudma

HGCHTI/I‘IHHC " HaTypaJIbHbIC

65 15.01

norapupmbl
€CSITUYHbIC U HaTypaJbHbIE

66 o P 17.01
sorapudmpl
[IpeoOpa3oBaHue BEIPAKECHHMIA,

67 peoop P 19.01
CoZIep KaIIHX JIOTapr(pMbI
IIpeoOpa3oBanue BbIpAKEHUIH,

68 PeooP P 19.01
COZIep KAIHX JIOTapU(MBI
IIpeoOpa3oBaHue BbIPAKEHUIH,

69 PeovP P 22,01
COJIepKaLIHUX JIOrapU(MBI
Jlorapudmuueckas KLus, €€

70 Up ¢ Pyn 24.01
CBOWCTBA U TpaduK
Jlorapudmuueckas GyHKIuUSI, €€

71 apue Py 26.01
CBOMCTBa U rpauK
Hcnonb3oBanue rpaduka KLU

- pagua pymxn 26.01
JUIsl pELIeHUs] ypaBHEHU I
Hcnons3oBanue rpaguka KLU

73 rpad . PyH 29.01
JUISL pEIIeHUs] yPaBHEHU I
Jlorapudpmmuueckue ypaBHEHUS.

74 OCHOBHBIE METOABI PELLIEHUS 31.01
Jorapu(PMUYECKUX YpaBHEHUM
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METOABI PELLIEHUS 02.02
Jorapu(pMHUUECKUX YpaBHEHUN
JlorapudmMuueckue ypaBHEHHS.

76 OCHOBHBIE METOABI PELLIEHUS 02.02

Jorapu(pMHUUECKUX YpaBHEHUN




PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUHN

77 . 05.02
Jorapu(MUUECKUX ypaBHEHUI
PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

78 PeXOl pv 07.02
norapuMUYECKUX ypaBHEHUI
KonTponbHas padora:

79 "Jlorapudmuueckas ¢yHKIIHS. 09.02
Jlorapudmuueckue ypaBHeHHs"
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

80 y Y 09.02
YHCIIOBOTO apryMeHTa
Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC

81 Y Y 12.02
YHCIIOBOTO apryMEHTa
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82 PIECHHYE. AP yeRap 14.02
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

83 PIECHHYE, AP yeunap 16.02
YHCIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 ompenieIeHne TPUrOHOMETPUYIECCKUX 16.02
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTpeieNICHUEe TPUTOHOMETPUICCKIX 19.02
(GyHKIUI YKCIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKHE

86 P P 21.02
(bopmyIbI
OCHOBHBIE TPUTOHOMETPUIECKHE

87 P P 26.02
(hopMyIibI
OCHOBHbBIE TPUTOHOMETPUYECKHE

88 P P 28.02
(bopMyIIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE 01.03




(bopmyIbI

IIpeoOpasoBanue

90 beobP 5 01.03
TPUTOHOMETPUYECKHUX BBIPAKCHUN
IIpeoOpasoBanue

91 peobp 5 04.03
TPUTOHOMETPHUYECKHUX BBIPAKCHUN
IIpeoOpa3oBanue

92 p p . 06.03
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
IIpeoOpasoBanue

93 peobp 5 11.03
TPUTOHOMETPUYCCKHUX BBIPAKCHUN
Pelienre TPUTOHOMETPUUECKUX

94 P P 13.03
ypaBHCHUI
Pemienne TpUroHOMETPHUECKUIX

95 vp p 15.03
YpaBHCHHIA
Pemrenre TpUrOHOMETPHUECKUX

96 ‘P P 15.03
YpaBHCHHIA
Pemrenre TpUrOHOMETPHUECKUX

97 P P 18.03
ypaBHEHUN
Perienre TpUroHOMETPHYECKUX

08 P P 20.03
YpaBHCHHIA
Pemrenre TpUrOHOMETPHUECKUX

99 P P 22.03
ypaBHEHUI
Pemienre TpUroHOMETPHUECKUX

100 P P 22.03
ypaBHEHUN
KonTponsnas pabora:

101 "TpuroHoMeTpr4ECKUE BBIPAKEHUS U 01.04
TPUTOHOMETPUYECKHE YpaBHCHUS"
ITocneqoBaTenLHOCTH, CIIOCOOBI

102 s 03.04

3aIaHus MOCIEI0BATELHOCTEMH.




Metox MareMaTHYECKON MHIYKIIUHA

MOHOTOHHBIE U OI'paHUYCHHBIC

103 nociuenoBarenbHoCcTH. Mctopus 05.04
aHann3a 0ECKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus 05.04

105 I'eomeTpuueckas mporpeccus 08.04

106 beckoneuno yObIBaroras 10.04
reoMeTpHuUecKas mporpeccus

107 Cymma 66CKOH€jIHO yOBIBarOMICH 12.04
reOMEeTPUUYECKOI Mporpeccuu
JIMHENHBIN ¥ SKCIOHEHIMATIbHBIN

108 poct. Yuncno e. Dopmyiia CIIOKHBIX 12.04
MIPOIICHTOB
JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN

109 poct. Yncno e. Dopmyria CIIOKHBIX 15.04
MIPOIICHTOB
Vcnonb30BaHue Nporpeccuu Jis

110 pELIEHNs PeabHBIX 3a7a4 17.04
MPUKIIQJHOTO XapakTepa

111 'IfOHTpOHBHaSI pabora: 19.04

[TocnenoBareabHOCTH U porpeccuu”

112 HenupepHBHHe (GYHKITUU ¥ BX 19.04
CBOHCTBa

113 Touka pa3pbiBa. A(iI/IMl’ITOTLI 2204
rpaduKoB PyHKIIHIA

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha oy
OTpe3Ke

115 CgoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha 26.04




OTpe3Ke

MeTOI[ HWHTEPBAJIOB JJIA pCHICHUSA

116 26.04
HEPABCHCTB
MeTtox HHTEPBAJIOB I PELLIEHUS

117 P AP 03.05
HEPaBEHCTB
MeTox MHTEPBAIOB IS PEIICHUS

118 p AP 03.05
HEPABCHCTB
IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX

119 PHMEHE pPep 06.05
GYHKIUH 1715 pereHust 3a1a4
IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX

120 PHMEHE Pep 08.05
GyHKIUH 1715 pelteHus 3a1a4y
IlepBas u BTOpast pOU3BOIHLIC

121 P past [pOH3BOA 10.05
byHKIIUN
OnpeaeneHne, TeOMETPHICCKUN

122 peat 1P 10.05
CMBICJI IPOU3BOTHOM
Onpeaenenne, HGU3NIECKUH CMBICT

123 penenene, ¢ 13.05
MIPOU3BOTHOM
VYpaBHeHUE KacaTeIbHOH K Ipaduk

124 p rpaduiy 15.05
byHKIIH
YpaBHeHMEe KacaTeaIbHOU K rpaduk

125 P paduiy 17.05
GbyHKITIHI
IIpousBogHbBIE DIIEMEHTAPHBIX

126 POHSBOA P 17.05
byHKIHII
IIpousBogHEIE DIIEMEHTAPHEIX

127 POHSBOA P 20.05
byHKIHIT
IIpousBoaHast CyMMBI, IPOM3BEICHU,

128 POHSBOAHAA €y POHSBEACE 22.05
YaCTHOTO M KOMITO3UIIUU (YHKITUI

129 [Tpoun3BoHAS CyMMBI, TIPOU3BEICHHS, 24.05




YaCTHOT'O M KOMITO3UIMK (DYHKIHUH

HpOI/ISBO,I[Haj[ CYMMBEI, ITIPOU3BCACHNA,

130 N 1 24.05
YaCTHOTO ¥ KOMITO3UIIUU ()YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1 27.05
[ToBTOpenue, 06001IEHNE,

132 CUCTEMaTHU3all1s 3HAHUM: 1 27.05
"VpaBHeHus"

133 [ToBTOpEHME, 0606LH6HI:IG, 1 29 05
cucTeMaTu3aius 3Hanuit: "OyHxun"

134 HroroBast koHTposIbHAs paboTa 29.05

135 HToroBast KOHTpOJIbHAS paboTa 31.05

136 [ToBTOpEHME, 0606LH6HI:IG, 1 3105
CHUCTEMAaTH3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI AN1A YYEHUKA

YuyebHuk: Anrebpa n Ha4y. mat. aHanusa. 10-11kn. Mopakosuy A.l'. n gp.

METOANYECKUE MATEPUAINDbI ONA YYUTENA

1.

YyeOHuk: Anrebpa n Ha4. mat. aHanusa. 10-11kn. Mopakosuy A.l'. n gp.
Anrebpa n Hayana matemaTnyeckoro aHanusa. Metoguyeckne pekomeHaauUmm.
10 knacc: nocobue gns yuntenen obweobpasosat. opraHmsauun / M. K.
Motanos, A. B. LLeekuH. — M.: MNpoceelueHne, 2013. — 191 c.: un. — (MI'Y —
LKore).

Anrebpa n Hayana matematuyeckoro aHanusa. [iugaktmyeckme matepuansl K
y4yebHuky A.I". MapakoBuya un gpyrux : yueb. nocobue ansa obuweobpasosar.
opraHusauun: 6asosbin 1 yriy6n. yposHu / M. U. lWabyHunH, M.B. Tkayésa, H.E.
dépoposa. - 8-e n3a.-M.: lNpocseweHne, 2017. — 207 c.: nn.

LNPPOBbLIE OBPA30OBATEJIbHbBIE PECYPCbI U PECYPCbI CETU U

HTEPHET

1. Poccuiickasn anekTpoHHas wkona https://resh.edu.ru/

2. MatemaTtunyeckue onumnuagbl 1 onuMnuagHble 3agadn, — [aNeKTPOHHbIN
pecypc], — pexxum goctyna: http://www.zaba.ru.

3. MeTtoauka npenogaBaHna MaTeMaTUKU — [9NEKTPOHHbIN pecypc], — pexnm
poctyna: http://methmath.chat.ru.

4. PeecTtp npumepHbIX 06LeobpasoBaTenbHbIX NPOorpaMm [SNeKTPOHHbIN pecypc],
- pexum goctyna: http://www.fgosreestr.ru.

5. lMyTteBoantenb «B mMupe Haykn» Ons LWKONMbHUKOB [9NEKTPOHHbIN pecypc], —
pexum gocrtyna: http://www.uic.ssu.samara.ru

6. OneKTpoHHada xpecTomaTus Mo MeToAuKe nNpenogaBaHUss MaTeMaTuKn

[6neKTpoHHbIN pecypc], — pexum goctyna: http://fmi.asf.ru.

MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE
OBPA3OBATEJIbHOI'O NPOLIECCA

YYEBHOE OBOPYNOBAHUE

NHTepakTnBHasa Ogocka, gocka MarHUTHO - MeroBast

Habop nnakatoB, YepTeXHble MHCTPYMEHTbI AN JOCKM

Men (6enbivi U UBETHOW), MarHUTbI

OBOPYOOBAHMUE ANA NPOBEAEHUA NNTABOPATOPHbLIX U MPAKTUYECKUX
PABOT

UepTexXHble MHCTPYMEHTLI: FIMHENKA, UMPKYNb, TpeyronbHuku (45* n 45*; 30* n 60%),
TpaHCcnopTup.









