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MNOSCHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Hadasa MaTeMaTUYECKOr0 aHAJIM3ay SIBIISIETCS] OJHUM M3 HanOoJiee 3HAaUNMBIX
B IporpaMMe cpenHero oomero oOpa3oBaHUs, IIOCKONbKY, C OJHOH CTOPOHBI, OH oOOecle4uBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ul U3y4EHMs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYroi CTOPOHBI, (hOpMUpPYET
JIOTHYECKOE M aOCTPAaKTHOE MBIIIICHHE 00YJaroIuXcs Ha yPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS HH(POPMATUKH,
OOIIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTM W JAPYrUX IUCIMIUIMH. B pamkax maHHOro y4deOHOro Kypca
oOyyaroluecs: OBJIAZIEBAIOT YHUBEPCAIbHBIM SA3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMYJIHpPYET CBOU
JOCTHKEHHS B MaTeMaTH4eckoil popme.

VueOHbIll Kypc anreOppl M HadaJl MaTeMaTHUYECKOTO aHalM3a 3aKia/blBaeT OCHOBY JUIS YCIIEHIHOTO
OBJIAJICHUS 3aKOHAMH (DM3MKH, XUMHH, OMOJIOTHH, TIOHMMAHUS OCHOBHBIX TEHJICHIMHA Pa3BUTUS SKOHOMHUKU H
0O0I11eCTBEHHOH KHM3HMU, 103BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LIM(POBBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO UCIOJIB30BATh UX Ul JalbHENIIero 00pa3oBaHus U B IOBCETHEBHOM KU3HU. B TO e BpeMs oBi1aJieHHue
a0CTPaKTHBIMHU M JIOTHYECKU CTPOTUMHU KOHCTPYKIMSAMU aareOphl © MATEMaTHUECKOTO aHaJIM3a Pa3BUBAET YMEHUE
HAXO/IUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTB, JOKA3bIBATh YTBEPXKICHHS C IMOMOMIBIO WHAYKIUH U
paccyxnarh JAEIyKTHBHO, HCIIOJIb30BaTh O0OOLIEHME W KOHKPETHU3ALUIO, a0CTparupoBaHUE U AHAJIOIHIO,
(bopMHpyeT KpeaTUBHOE M KPUTHUECKOE MBILIUICHHE.

B xonme m3ydenus yuebHOro kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO aHalU3a» O0ydaroluecs
10JIy4aroT HOBBIM ONBIT PELICHUSI IPUKJIAIHbIX 33124, CAMOCTOSTEIbHOTO IOCTPOEHUS MATEMaTHUYECKUX MOJIENen
peanbHBIX CHTyallud, WHTEPHPETANU IOJYyYCHHBIX PEIICHUH, 3HAKOMATCA C TpUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IpPUPOJE, HAYKE U MCKYCCTBE, C BBIJAIOIMMUCSI MAaTEMaTHUYECKUMHU OTKPBITUAMHU U HX
aBTOPaMH.

VY4eOHbIi Kypc 00s1aJaeT 3HAYNTEIbHBIM BOCIIUTATEIbHBIM IOTEHIIUAJIOM, KOTOPBIH peaau3yercs Kak 4epes
yueOHBI MaTepHuall, COCOOCTBYIOIUN (OPMUPOBAHUIO HAYYHOIO MHPOBO33PEHMS, TaK U depe3 Cleuupuxy
y4eOHOI JeATeNnbHOCTH, TpeOyrouled NpoJOIKUTENbHON KOHLEHTPAllMM BHUMAHHUSA, CaMOCTOSATENbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIy4YEHHbIH pe3ysbTar.

B ocHoBe Meronuku oOydeHus anreOpe W HayajdamM MaTeMaTHYECKOIO aHalW3a JIEKUT JEeSTeIbHOCTHBIN
MIPUHLIMIT 00YyYEHUS.

B crpykrype yueGHOro kypca «Anrebpa M Hayajlla MaTeMaTHYeCKOrO aHalIM3a» BbIIEICHbI CIEIYIOIIe
COZIepKaTeIbHO-METOJMUeCKUe JTUHUM: «Yucna U BblUMCIHCHUA», «DYHKIMH U Trpaduku», «YpaBHEHUS H
HepaBeHCTBa», «Havana MaTemMaTnueckoro aHanusay», «MHOXeCTBa U JIOTMKa». Bce OCHOBHBIE COEPKATENBHO-
METOJINYECKHUE JTUHUM U3y4al0TCs Ha IPOTSKEHUH JABYX JIET 00yUeHHUsl Ha yPOBHE CPEIHEro 00111ero oopa3oBaHusl,
€CTECTBEHHO JOMOIHSS PYT APYyra U MOCTEIIEHHO HACHIIAsCh HOBBIMU TEMaMU U pazjenaMu. JlaHHbIN ydeOHbIN
KypC SIBJIIETCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSET B ce0e coJliep)KaHHe HECKOJIbKHMX MaTeMaTHYeCKHX
JTUCHUIUINH, TAKUX KaK airedpa, TPUrOHOMETpHUs, MaTeMaTHUYECKUI aHaIn3, TEOPUSI MHOXKECTB, MaTeMaTU4YeCcKas
noruka u apyrue. Ilo mepe Toro kak oOyuwaromuecs OBIAJeBalOT BCE Oosiee MIMPOKMM MAaTeMaTHUYECKHM
anmapaTroM, y HHUX TOCJIEA0BaTeNbHO (HOPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYECKYIO
MOJIeNIb peaibHON CUTYAIMH, IPUMEHATh 3HAHUS, MOJyYCHHbIE MPU U3YUYEHUH Y4eOHOIro Kypca, Ui pelieHHs
CaMOCTOSITENTLHO c(POPMYITUPOBAHHON MaTeMaTUUYECKON 3a]]aui, a 3aTeM UHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpHo-MeTOoIMYeCKass JMHUA «Yucia ¥ BBIYUCIECHUS» 3aBepliacT (OpMHUPOBAHUE HABBIKOB
MCTOJIb30BaHUS AEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO 001ero oopazosanus. Ha
YPOBHE cpesiHero oduiero oopazoBaHusi 0coboe BHUMaHUE yaesseTcs (OpMUPOBAHUIO HABBIKOB PAllMOHATBHBIX
BBIUMCIICHUH, BKJIIOYAIOIIUX B €051 MCMOIb30BaHUE PA3IMUHBIX ()OPM 3aMKCH YKMCIIa, YMEHHE JeNaTh NPUKUIKY,
BBINOJIHATh NMPUOIMKEHHBIE BBIYMCICHHS, OLICHMBATh YMCIOBBIC BBIpA)KEHHUA, pabOTaTh ¢ MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE 00yUYaIOIMIMMCSl MHOXKECTBA HATypaJIbHBIX, LENbIX, PAIIMOHAJIBHBIX U JIEHCTBUTEIBHBIX
YHCeN JOMOJIHSAIOTCS MHOXXECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3TUX MHOXECTB PacCMaTpUBAIOTCS
CBOWCTBEHHbIE €My CcIeHU(pHUUECKUE 3aJaud M OIEepaluu: JeJCHHE HAaLEeNo, ONEePUpPOBAHME OCTATKaMHU Ha
MHOYECTBE LIEJNbIX YHUCEN, 0COObIe CBOMCTBA PALMOHAIBHBIX U MPPALMOHAIBHBIX YHCEN, apupMeTHdYecKue
OIepallny, a TAK)Ke M3BJICUCHHE KOPHS HATYpaJbHON CTENEHH Ha MHOXECTBE KOMILJICKCHBIX 4Hcen. biaronaps
MOCTIeI0BATEIbHOMY PaCIIUPEHUIO KPyTa UCIIOJIb3YeMbIX YHUCEIT U 3HAKOMCTBY € BO3MOXKHOCTSMU UX IPUMEHEHHUS



JUIsl peIlieHUs Pa3InYHbIX 3a/1a4 (GOPMHUPYETCs NMPEICTABICHUE O €INHCTBE MAaTEMAaTHKU KaK HAyKU U €€ poNH B
MOCTPOSHUH MOJIENIEH pealbHOTO MUPA, ITUPOKO UCIOIB3YIOTCS 0000IIeHNe U KOHKPETH3ALIHS.

Jluausa «YpaBHEHUS U HEPABEHCTBa» PEaTM3yeTcsl Ha MPOTHKEHUH BCEro 0OyueHHUs] Ha YPOBHE CPEIIHETO
ob1iero oOpa3oBaHus, OCKOJIbKY B KaXKA0M pasjene [IporpaMmsl IpeycMOTPEHO peLICHHE COOTBETCTBYIOIINX
3ajad. B pesynprare oOyuaromuecss OBJQJEBAIOT PAa3IMYHBIMM METOJAMH PELICHHUsS PpalOHAJIbHBIX,
UppalMOHANIbHBIX, MOKa3aTelIbHbBIX, JIOTApU(PMUIECKUX M TPUTOHOMETPHUYECKUX YpaBHEHHUH, HEPABEHCTB U
CUCTEM, a TaKXke 3a1ad, coaepKamux napamerpbl. IlomydeHHblE yMEHUS WIMPOKO HCIHOJIB3YIOTCA IpPH
UCCIIeIOBaHUM (PYHKLUH € TOMOIIBIO IPOU3BOJIHOM, IPU PEIIEHUH MPUKIIAJHBIX 33a]a4 U 33/1a4 Ha HaXOXJCHHE
HauOOJIBIIMX M HAaUMEHbIIMX 3Ha4eHUH (QyHKUuuU. [laHHAs coneprkaTenbHas JUHMUSA BKIIOYAEeT B ceOs Takxke
(dbopMHpOBaHKE YMEHHH BBIMOIHATH PAcUEThI O (hopMyam, mpeoOpa3oBaHus pallMOHAIBHBIX, HPPAIIHOHAIBHBIX
U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHHM, COACpIKALINX CTENeHH U Jorapudmel. braronaps
U3YUYEHHIO alredpandeckoro MaTepuaia IpoMCXoJUT JajlbHeiee pa3BUTHE AITOPUTMUYECKOI0 U aOCTPaKTHOTO
MBILIUIEHUS] 00ydaromuxcsi, (POPMUPYIOTCSI HABBIKM JEIyKTHBHBIX PAacCyXJIeHUil, paboTbl C CHMBOJIBHBIMU
dbopmMamu, TpEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTE B BHJIEC PABEHCTB M HEPAaBEHCTB. Ajredpa
npesuiaraet 3 peKTUBHbIE MHCTPYMEHTHI ISl PEIICHHS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 33144, HATJISTHO
JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepatenbHo-MeToandecKas TMHUS « DyHKIMU U TpapUKU» TECHO MEPEIICTAETCs C JPYTUMH JINHUSAMU
y4eOHOro Kypca, HOCKOJIBKY B KAKOM-TO CMBICIIE 3a7aéT MOCIE0BAaTEIbHOCTh U3yUeHHs MaTepuana. M3ydenue
CTETIEHHOH, TOKa3aTeJIbHOM, JOrapu(pMHUECKOW U TPUTOHOMETPUUYECKHX (YHKIMHA, UX CBOHCTB M TpadUKOB,
UCMOJIb30BaHUE (PYHKIMH Ul pelIeHns 3a1a4 U3 JPYTruX y4eOHbIX MPEAMETOB U pPealbHOM KHU3HU TECHO CBS3aHO
KaK C MaTeMaTHYeCKUM aHaJIM30M, TaK U C PEelICHUEM ypaBHEHMH U HepaBeHCTB. IIpu 3ToM GosblIoe BHUMaHUE
ynensiercss (GOpMUPOBAHHIO YMEHHS BbIpakaTh (HOpMyJIamMH 3aBUCHMOCTH MEXAY Pa3JIMYHBIMH BEIMYMHAMM,
UCCIIEI0BATh NMOTy4YeHHbIEe QYHKIUHU, CTPOUTH UX rpaduku. Marepuai 3Tol coepkarenbHON JIMHUY HalleleH Ha
pa3BUTHE YMEHUIN M HABBIKOB, ITO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEX/y BEIMYMHAMU B PA3IM4YHON Qopme:
aHAJIMTUYECKOH, Tpaduueckoil u cioBecHO. Ero wusydeHue crnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILIEHUS], CHOCOOHOCTH K 0000IEHHIO U KOHKPETH3AIMH, UCTIOJIb30BAaHHIO aHAIOTUH.

CopepxarenbHas nuHus «Hadana MaTeMaTHueCKOro aHajanu3a» MO3BOJIET CYIIECTBEHHO PacIIuPUTh KPYyT
KaK MaTeMaTH4YeCKHUX, TaK W MPUKIAIHBIX 3a7ad, JOCTYMHBIX OOydarolUMCSs, TaK KaK y HUX IOSBISETCS
BO3MOYKHOCTh CTPOUTH I'paMKH CIOXKHBIX (YHKLUH, ONpenensaTh MX HauOOJbIINEe W HauMEHbIINE 3HAYCHUS,
BBIUUCIIATh IUIOMAand Quryp U oOBEMBI Tel, HAXOJIUThb CKOPOCTH M YCKOpeHHs mporeccoB. JlaHHas
coJiepKaTesIbHas JIMHHUSL OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHHUS MAaTEMaTHYECKUX MOJIEIEH peajbHbIX
CUTYAaIMi, IO3BOJISIET HAXOUTh HAWIy4Illee PEIICHUE B PUKIIAIHBIX, B TOM YHCIIE COLUAIbHO-I)KOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTMYECKOI'O aHajHu3a CIOCOOCTBYET pa3BUTUIO aOCTPAaKTHOTO,
(bopManbHO-IOTUYECKOTO M KpPEaTHMBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaTh MpPOSBICHUS
3aKOHOB MaTe€MaTHK{ B Hayke, TeXHHKE W HcKyccTBe. OOydaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yJibTaTax,
MOJIYYEHHBIX B XOZI€ Pa3BUTHS MaTEMAaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYeCKass JUHUSA «MHOXECTBa M JIOTMKa» BKIIOYAeT B €e0s 3JEMEHTHl TEOPHH
MHOXECTB U MAaTEMaTU4ECKOMN JIOTUKU. TeOpEeTUKO-MHOKECTBEHHBIE NIPEACTABICHUS IIPOHU3BIBAIOT BECHh KYypC
IIKOJIbHOM MaTeMaTUKH M TpeasaraloT Hauloliee YHHMBEpPCAIbHBIA S3bIK, OOBEIUHSIONIMN BCE pa3eibl
MAaTe€MaTHKU U €€ NMPWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MAaTEMATHYECKHE IHCHUIUIMHBI U WX MPUIOKEHHUS B
enuHoe 1enoe. [103ToMy BaXKHO 1aTh BO3MOKHOCTh 00YUaIOIIEeMyCsl TIOHUMATh TEOPETUKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOM MAaTEMAaTUKHU U UCIOJb30BaTh €ro Ul BBIPAXKEHHUS CBOMX MbICIEH. IpyruM Ba)KHBIM IIPU3HAKOM
MaTeMaTHUKU KakK HayKH ClelyeT IpU3HaTh CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHMH W ClI€JJOBaHUE
ONpeACIEHHBIM NPaBUIaM IOCTPOEHUS JTOKA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMH MaTEMaTHYECKOM JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHHS 00YUYaIOIIMXCs, TO3BOJISIET UM CTPOUTH CBOU PACCyKACHHUS Ha
OCHOBE JIOTMYECKUX MPaBUII, (POPMHUPYET HABBIKU KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kkypce «Anrebpa M Hadala MaTeMaTHYECKOro aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJEINPOBaHMsI, KOTOPbIE MPU3BaHbl CIIOCOOCTBOBATh ()OPMHUPOBAHUIO HABBIKOB MOCTPOCHUS
MoOJIeJIel peallbHBIX CUTYaIUi, UCCIIETOBAaHMS ATHX MOJIETIeH ¢ MOMOIIIBIO anmnapaTa anreopbl 1 MaTeMaTHYeCKOTO
aHalu3a, WHTEPIpETalMy IIOJYYEHHBIX pPE3yJIbTaTOB. Takue 3aJaHus BIUICTEHbI B KaXKIbIM U3 pPa3leioB



IIPOrpaMMBbl, IOCKOJIBKY BECh MaTe€pHal yueOHOI0 Kypca IIMPOKO UCHOIb3YETCs AJIs PELeHUs IPUKIAJHbIX 3a1a4.
[Tpu pemeHny peanbHbIX TPAKTUYECKUX 3a/1a4 00yJaromuecs: pa3BUBalOT HAOIIOAATEIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATh IMPOOIIEMY.
JlesaTenbHOCTh 10 (POPMUPOBAHHMIO HABBIKOB PELICHMs MPUKIAAHBIX 337a4 OPraHU3yeTcsl B MPOLECCEe N3YUYEHUs
BCEX TEM y4eOHOro Kypca «Anredpa 1 Hauyajga MaTeMAaTUYECKOTO aHAINU3ay.

Ha u3yuenne yue6HOro Kypca «Anredpa u Hadyaiza MaTeMaTHYecKOro aHain3a» oTBoauTcs 272 ydaca: B 10
kiacce — 136 yacoB (4 yaca B Hezenio), B 11 knacce — 136 yacoB (4 yaca B HE/IEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC

Yucna v BbIYMCICHUSA

Panmonanbhelie yrcna. OObIKHOBEHHbIE U JIECSTUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE NMEPHOANYECKUE
npo6u. ITpumenenne npobeit U MPOLEHTOB I peLCHUs MPUKIIaIHbIX 337a4 U3 pa3IMYHbIX OTpaciell 3HaHUu| U
peanbHOM KU3HU.

JleiicTBuTenbpHbIE 4Kcla. PanuoHanbHble M UppalUoOHaibHble 4Hcha. Apudmernyeckue omnepanuu c
JeWCTBUTENBHBIMU YHCIaMU. MOyllb AEHCTBUTENBHOTO YKciaa U ero cBoicTBa. IIpubnmkEéHHbIe BBIUUCICHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ mnenbIM mokazareneM. buHoM Hprotona. Mcnonp3oBanue mnoaxozsmeid (GopMbl 3amucu
NEHUCTBUTENBHBIX YUCEN JUISl PELICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUSI JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJlbHOW CTETIEHU U €ro CBOMCTBA.

Crenens ¢ palMoHaIbHBIM IIOKA3aTENNEM U €€ CBONCTBA, CTENEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. CBoiictBa norapudma. JleciTHUHBIE U HATYPATbHBIE JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC M apKTaHT€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHHE, KOpPEHb YypaBHEHHs. PaBHOCHUIIbHBIE
YpaBHEHUs U ypaBHEHUs-ciecTBUSA. HepaBeHCTBO, pellieHrne HepaBeHCTBa.

OCHOBHBIE METO/IbI pEIIEHUS LETbIX U JPOOHO-PAllMOHATIBHBIX YPAaBHEHUH U HEPaBEHCTB. MHOTOUIEHBI OT
OJIHOM IepeMeHHOH. JleieHne MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3sy. MHOrousneHs! ¢ 1ensmu
koa¢ppunuentamu. Teopema Buera.

[IpeoOpa3oBanHus YMCIOBBIX BBIPAXKEHUN, COJIEPKAIMX CTENEHH U KOPHH.

WppanmonansHele ypaBHeHUs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBanue BbIpaKeHH, coepKaluX Jorapu@mel.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELIECHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHBIE TpuUroHomerpuueckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHUH.
Pemennie TpUroHOMETPUUECKUX YPaBHEHU.

Pemenne cucreM nMHEHHBIX ypaBHEHWH. Marpuma CUCTEMBI JIMHEWHBIX ypaBHEHHW. Ornpenennurens
MaTpuLbl 2X2, €ro reOMETPUIECKNNA CMBIC U CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHHS], IPUMEHEHUE ONPEICITUTEIS
JUIS pEIIEHUs] CUCTEMBI JIMHEHHBIX ypaBHEHUN. PellleHne MpUKIaJHbIX 33a4 C MOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHeHui. MccnenoBannue nocTpOEHHOM MOJENN C IIOMOILBIO MAaTPUI] U ONPEACIUTENEH.

[TocTpoeHre MaremMaTHYECKMX MOJEJIEH pealbHOM CUTyallud C TMOMOILIbK) YpPAaBHEHUUW W HEPABEHCTB.
[IpuMeHeHNe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a/ad M 3a/7ad U3 pa3jIn4yHbIX objactei
HAyKU U PEAIbHOU KU3HH.

DYyHKUMH U TPAaPUKHU

OyHKIUA, crnocoObl 3amanus GyHKuu. B3anmuo oOpatneie ¢yHkimu. Kommosunus dyukmuit. ['paduk
dbyHKIMH. DJIeMEHTapHbIE IPeoOpa3oBaHus rpaPuKoB PyHKITHIA.

OO6nacte ompeneneHuss W MHOXeCTBO 3HaueHud ¢ynxkunuu. Hymu  ¢ynkumu.  [IpomexyTku
3HaKonocTossHCTBa. UETHble W HeuéTHble (yHKuuu. Ilepmommueckue ¢ynkuuu. IIpomMexyTku MOHOTOHHOCTH



¢byaknun. MakcuMymMbl W MHHUMYMBI (QyHKIuu. HauOonbliee u HauMeHbIee 3HAaYeHUS (DYHKIMM Ha
IIPOMEXKYTKE.

Jlunelinas, KBagpaTU4yHas U IpoOHO-TMHEHHas QyHKIMU. DJIeMEHTapHOE UCCIIE0BaHUE U IIOCTPOCHUE UX
rpaduKoB.

CrenenHas (pyHKIMS ¢ HaTypajlbHBIM U LeJbIM MoKazareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaguk
KOpHs N-0ii CTETIeHU KaK (YHKIUU OOpaTHOM CTENEHU C HaTypalbHBIM MIOKA3aTEJIEM.

[TokazarenpHass u norapupmuueckas (QyHKIHH, WX CBOHCTBa M rpaduku. Vcnonp3zoBaHue rpadukoB
GyHKIMHA 7151 peIIeHHs] YpaBHEHUM.

Tpuronomerpudeckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YMCIOBOIO apryMeHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PeaIbHBIX Mpolieccax U sBieHusX. I’ paduku peasbHbIX 3aBUCUMOCTEH.

Havyana maTreMaTH4ecKkoro anajamusa

ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHMsl IocienoBaTelnbHOCTEH. MeToa MaTeMaTH4ecKOM WHIYKIMH.
MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEA0BATEILHOCTH. VICTOpUS BOZHUKHOBEHUSI MaTEMAaTUYECKOIO aHAJIN3a KaK
aHaJIn3a OECKOHEUHO MaJIbIX.

Apudmerndeckas 1 reoMeTpuieckas nporpeccuu. beckoHeuHo yObIBaromasi reOMeTpruiecKast pOrpecCHsl.
CymMma OecKkOHEYHO yObIBarollel reoMeTpu4eckoil mporpeccuu. JIMHEHHBIN U 3KCIIOHEHIMAIBHBINA pocT. HYucio
e. @opMmyna CIO0XKHBIX HPOLEHTOB. Vcronp30BaHUE MPOrpPecCUM Ui pEelIeHUs peajbHbIX 3a7ay MPHUKIATHOTO
Xapakrepa.

HenpepbiBHble QyHKIMU ¥ UX CBOMCTBAa. TOYKHM pa3zpbiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoiicTBa
(GyHKLIMH HENMpepbIBHBIX Ha OTpe3ke. MeTox MHTEpBajOB JAJs pelleHHs HepaBeHCTB. lIpumeHeHue cBOMCTB
HeNnpepbIBHBIX (DYHKIMIA AJIs pelIeHus 3a/1ad.

Ilepass u BrOpass mpousBoaHble ¢GyHKUWMU. OmnpenercHre, TE€OMETPHUECKUH W (U3NYECKUH CMBICT
MPOU3BOHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

ITpousBosHbIe AreMeHTapHbIX (GyHKUMN. [Ipou3BogHAs CyMMBI, TPOM3BEAEHNUS, YACTHOTO U KOMIIO3ULIUH
GbyHKIHi.

MHoxecTBa M JTI0THKA

MHo’ecTBO, olnepalMy HaJl MHOXKECTBAMHU M MX cBoicTBa. lnarpammsl Dilniepa—Benna. Ilpumenenue
TEOPETUKO-MHOXKECTBEHHOI'O armapara AJis ONMCaHUs pealbHbIX MPOLIECCOB U SIBICHUMN, IIPU PEILIEHUH 3a/1ad U3
APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOICTBO MaTEMAaTHYECKOT0 0OBEKTA, CIIEACTBUE, J0KA3aTEIbCTBO, PABHOCUIIbHbIE
YpaBHEHHSI.

11 KUIACC

Yucia v BbIYUCTICHUA

Harypanbnpie u mienpie yucna. [lpuMeHeHne NMpU3HAKOB IETMMOCTH IENBIX YUCEN, HAaHOOIBIIHI 00Iri
nemutend (manee — HOJl) n naumenemee obmiee kpatnoe (mainee — HOK), octatkoB 1mo mMomyito, aaropurma
EBknnpa Juist perieHns 3a/1a4 B LEJbIX YNCIAX.

KommnekcHble yncna. AnreOpandeckas U TPUTOHOMETpHYEcKask (POPMBI 3alMCH KOMIUIEKCHOTO YHCIIA.
ApudmeTrrueckue onepamnuy ¢ KOMIUIEKCHBIME dnciaamMu. M300paxkeHrne KOMITJIEKCHBIX YMCeNl Ha KOOPIWHATHOU
mockoct. Popmyna Myaspa. KopHu N-oii cTeneHn u3 KOMIUIEKCHOTO 4ncia. [[puMeHeHre KOMILUIEKCHBIX YACEN
JUIs peleHns: GU3NYEeCKUX U TeOMETPHUECKUX 3aj1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPAaBHEHHMII M HEPABEHCTB. PaBHOCMIIBHBIE CHUCTEMBI U CUCTEMBI-CIIEIICTBHUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp KOpHEHl TPUTOHOMETPHUUECKUX YpPAaBHEHHH C MOMOINBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemenne TpUroHoMeTpUUECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM M COBOKYITHOCTEN pallMOHAIBHBIX, UPPAllMOHAIbHBIX, IOKa3aTEIbHBIX
U JIorapu(PMUIECKUX YpaBHEHHH.



VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TaPAMETPAMH.

IIpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMATUUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IN4HbIX
o0acTeil HayKH U peaIbHOM KU3HH, UHTEPIPETALUs TOTYYEHHBIX PE3yabTaToB.

DOYyHKUMH U TPaPuKu

I'paduk xommnosunuu ¢ynkuuii. ['eomeTpruyueckue oOpas3sl ypaBHEHUN M HEPABEHCTB HA KOOPIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'padmyeckue metonbl pelieHuss ypaBHEHUNH U HepaBeHCTB. ['paduyeckue MeTOAbl pelIeHUs 3aaad c
rapameTpamH.

Hcnonp3oBanue rpadukoB GyHKIMA 11 UCCIETOBAHMS MTPOLIECCOB M 3aBUCUMOCTEH, KOTOPHIE BO3HUKAIOT
NIPU PEUICHNH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB U PEATbHOM KU3HHU.

Hauvana maTteMaTH4ecKoro aHajimsa

[IpumeHneHne nMpou3BOAHON K HCCIEAOBaHUIO (YHKIUN HA MOHOTOHHOCTh U 3KCTpeMyMmbl. HaxoxaeHnue
HanOOJIBIIETO ¥ HANMEHBIIIETO 3HAYCHUI HEMPEPHIBHON (YHKIIUN HA OTPE3KE.

[IpumeHeHre NPOM3BOAHOM ISl HAXOXACHWUS HAWIYYLIEro pelIeHUs B MNPUKIAAHBIX 3ajadax, Uit
oTpeieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMYyIoi Win rpaduKoM.

[TepBooOpazHas, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpa3Hbie anemeHTapHbIX QyHKumii. [IpaBuna
HAXO0XKJICHHUS NIEPBOOOPA3HBIX.

Wuterpan. 'eoMeTpuveckuii CMBbICT WHTErpana. BeruuciieHue onpenenéHHOro MHTErpaia mo Qopmyse
Herorona-JleliOuuma.

[Ipumenenue uHTErpaia Ajig HaXOXKACHUS IJI0Ma/Iel TUIOCKUX GUTYp U 00BEMOB reOMETPUUECKUX TEll.

[Tpumepsr pemenuii nuddepeHanbHbIX ypaBHEHHH. MaTreMaTHuecKoe MOJICIMPOBAaHUE PeaTbHBIX
MIPOIIECCOB C MOMOIIIBIO AU PEepEeHIINATBHBIX YPaBHEHHIM.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA VYUYEBHOI'O KVYPCA «AJI'EBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIN YPOBEHbB) HA YPOBHE CPEJJHET'O OBILEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMHM OOYYaromerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO YJIEHA
poccuiickoro oOuiecTBa, MpeICTaBIeHHe 0 MATEMAaTUHYECKIMX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, MPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOPHI, ONMPOCHI M JIPyroe), yMEHHE B3auMOJICHCTBOBAThH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUMCKON Tpa)KTAHCKOW WIECHTHUYHOCTH, YBaKEHHUS K MPOILJIOMY M HACTOSIIEMY
POCCHUICKON MAaT€MaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHMKEHMSIM POCCUHCKUX MaTEMaTHUKOB M POCCHUHCKON
MaTeMaTHYeCKOM IIKOJIbI, UCIIOIB30BAaHNUE STHX JOCTHKEHHUH B APYIHX HAyKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE IYXOBHBIX IIEHHOCTEM pPOCCHICKOro Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUA,
9THUYECKOI0 IOBENEHHUS, CBSA3aHHOTO C IMPAKTUYECKUM INPUMEHEHHEM NOCTHKEHUN HAYKU U JEATEIbHOCTBIO
y4€HOr0, 0CO3HaHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) 3cTeTHYECKOIr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ICTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a]1a4, peleHUH, pacCyKACHHUM, BOCOPUUMYUBOCTD K MaTEMaTHUYECKUM aClIeKTaM Pa3IMUHbIX BUIOB HCKYCCTBA;

5) pusuveckoro BoCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEpECcax 310pOBOT0 U 0€30MacHOro
oOpasa >XKM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (310pPOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHH W OTABIXA, peryispHas (u3uveckas aKTHBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHHME NPU 3aHATHUAX
CIIOPTUBHO-03/JOPOBUTEILHON NEATENBHOCTHIO;



6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYLy, OCO3HAaHHUE LIEHHOCTH TPYAONIOOMS, MHTEpeC K pas3IuuHbIM cdepam
npoeCCUOHATLHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M €€ NpPUIIOKEHUSMH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oymyiie nmpodeccuu W pealn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI, TOTOBHOCTh H
CIIOCOOHOCTh K MaTEMaTHYECKOMY 00Opa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTD
K aKTUBHOMY Y4YaCTHIO B pCIICHUU MMPAKTUYCCKUX 3a1a4 MaTeMaTHIECKOU HAITPaBJICHHOCTH,

7) 3KOJIOTMYECKOT0 BOCITMTAHMS:

c(hOPMHUPOBAHHOCTb JKOJOTUYECKOW KYJIbTYpPbl, TOHMMAaHHE BIUSHUSA COIMATBHO-D)KOHOMHYECKHUX
MIPOIIECCOB HA COCTOSIHME PUPOJHOM M COIMAIBHON Cpebl, 0CO3HAHUE TII00aTbHOTO XapaKTepa IKOJIOTHIECKUX
npobieM, OpUeHTAIUS HAa PUMEHEHNE MAaTEMAaTUYECKUX 3HAHWUN /IS pelleHus 3a/1a4 B O0JIACTH OKPY)KarowIeH
CpCabl, INITAaHUPOBAHHEC TOCTYIIKOB U OLICHKU X BO3MOKHBIX HOCHCI[CTBI/If/’I JJIA Opr)KaIOH_Ief/'I CpCabl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W
OOIIECTBEHHON MPaKTHKH, TOHUMaHNE MaTEMAaTHIECKON HAyKH KaK Cepbl YeTOBEUECKON eI TeIbHOCTH, ITAIIOB
eé PasBUTHUA W 3HAYMMOCTHU JIA pa3BUTHUA HUBUIM3ALIUMH, OBJIIAACHUC SA3BIKOM MATCMATUKHU U MaTeMaTH4YeCKOU
KYJIbTYpPOH KaK CpPEICTBOM IO3HAHHUS MHpPA, TOTOBHOCTH OCYILIECTBISATh HMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

Ba3zoBble loruyeckue aeiicTBus:

BBISIBJISITH U XapaKTEPHU30BaTh CYHIECTBEHHBIE MPU3HAKN MaTEMaTHUYECKUX 00bEKTOB, TIOHATUH, OTHOIIICHHIA
MCXKAY TIOHATUSAMH, q)OpMyanOBaTb ONpCACIICHUA HOH?ITI/IfI, YCTaHaBJIMBATb CYHIGCTBCHHBIﬁ IMpHU3HAK
KHaCCI/I(i)I/IKaIH/II/I, OCHOBAHUA IJIs1 O606HI€HI/I$[ 1 CPAaBHCHUSA, KPUTCPHUU ITPOBOAUMOI'0 aHAJIN3Aa,

BOCIPUHUMATh, (OPMYIHUPOBATh U TMPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE U OTPHUIATENbHEIE,
€IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBIABJIATH MAaTEMAaTUYCCKHUEC 3aKOHOMCPHOCTH, B3aMMOCBA3HM U ITIPOTUBOPCUUA B (1)aI<Tax, JaHHBbIX,
Ha6J'IIO)1€HI/I$IX " YTBCPKACHUAX, MIpEAJIaraTb KpUTCPUH IJI1 BBIABIICHHUA SaKOHOMCpHOCTeﬁ u HpOTHBOpG‘IHfI;

JieNaTh BBIBOJBI C MCIOJIB30BAaHHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIOYEHHH,
YMO3aKJIIOUEeHUH TI0 aHAIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JTOKA3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
BBICTpauBaTh apryMEHTAlINIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U
BBHIBO/IBI;

BBIOMpATh CHOCOO pelieHus yueOHOW 3a7auu (CpaBHHMBATh HECKOJIBKO BapUAHTOB pEIIEHUS, BHIOMpATh
Han0oJIee MOAXOIAIIUHN ¢ YIETOM CAaMOCTOSATEIBHO BBIICIICHHBIX KPUTCPHUECR).

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

UCIIONIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HaHUs, (OPMYIUPOBATh BOIPOCHI,
¢buKkcupyoe MTPOTUBOpeUYre, MpobJeMy, YCTaHABIMBAaTh HCKOMOE M JlaHHOe, (OpMHpOBATH THUIOTE3Y,
apryMEHTHPOBATEH CBOIO IMO3UIIUIO, MHEHUE,

MPOBOJNTHh CAMOCTOSATEIBHO CINIAHUPOBAHHBIA OSKCIICPUMEHT, HCCICJIOBAaHUE TI0 YCTAaHOBIICHHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro 0ObeKTa, SBIEHUS, MPOIECCa, BHIIBICHUIO 3aBUCUMOCTEH MEXKIy O0ObEKTaMH,
SIBIIGHUSIMU, TIPOIIECCAMU;

CaMOCTOATENbHO (HOPMYIHUPOBaTH 0OOOIICHHS M BBIBOJBI MO Pe3yjbTaTaM IPOBEAEHHOTO HAOJIOICHUS,
UCCIIEIOBaHMs, OLIECHUBATh IOCTOBEPHOCTh MOJMYYEHHBIX PE3y/IbTaTOB, BBIBOJOB U 0000IIEHUI;

MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BBIIBUTATh MPEATIOIOKEHUS O €r0 Pa3BUTHU B
HOBBIX YCJIOBUSIX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH J1e(pUUUTHI HHGOPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIS OTBETA Ha BOIIPOC U ISl pEIICHUs 3a]auu;

BbIOMpPaTh MH(POPMALHUIO U3 HCTOYHMKOB DPA3JIUYHBIX THIIOB, aHAJIM3HPOBATh, CHCTEMAaTU3HpPOBATh U
MHTEPIPETHPOBATH UHPOPMALIUIO PAa3TUYHBIX BUJIOB U ()OPM IMpe/ICTaBICHHUS;



CTPYKTYpHpOBaTh HH(OPMALINIO, TPEICTABIATH €€ B pa3IMUHbIX (hopMax, HIUTIOCTPUPOBATH MpaUuecKu;
OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

O01menmne:

BOCIPUHUMATh U (OPMYJIUPOBATH CYXJCHHUS B COOTBETCTBUU C YCIOBUAMHU U IENAMU OOILIEHHS, SCHO,
TOYHO, I'PAMOTHO BbIpAKaThb CBOIKO TOYKY 3PCHHA B YCTHBIX U IMMCbMCHHBIX TCKCTAX, AaBaTh ITOACHCHUS 110 XO4Y
peuieHus 3a1a4u, KOMMEHTHPOBATh IIOJIy4CHHBIA PE3yIbTaT;

B X0J1e 00CYK/IeHHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMbl, TPOOIJIEMBbI, pelIaeMoi 3a/1auu,
BBICKA3bIBaTh UJEH, HALICJICHHbIC Ha MOUCK PEIICHHUs, COMOCTABISTh CBOU CYXKICHHS C CYXKICHUAMU IPYTHX
YYaCTHHMKOB JMANOra, OOHapyXHBaTh Pa3U4Me M CXOJCTBO IMO3UIUHA, B KOPPEKTHOW (opme (HopMyTupoBaTh
pa3HorIacusi, CBOM BO3PAKEHHUS;

MPEJICTABIATh PE3yIbTaThl PEIICHUs 3a/ayH, dKCIEPUMEHTA, MCCIEIOBAaHUS, MPOEKTa, CAMOCTOATEIHHO
BBIOMpaTh (popMaT BBICTYIUICHUS C YUETOM 3a7a4 MPE3EHTAMU U OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1eiiCTBUSA

Camoopranmszaums:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 33]]a4d, BBIOUPATh CIOCO0 pelIeH sl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHWHA C y4ETOM HOBOU
uHpOpMaINH.

CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

BJIAJICTh HABBIKAMU IMO3HABATEILHOM PEICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUN U MBICIIUTEIbHBIX
MIPOIIECCOB, UX PE3YyIbTATOB, BIAJACTh CTOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yiibTaTa PeIICHUs
MaTeMaTHUCCKOH 3a1adu;

MPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPU PEIICHUH 33Ja4l, BHOCUTh KOPPEKTUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAWJCHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEJIU W YCIOBUSM, OOBSCHATH TNPUYUHBI JIOCTHKEHUS WIH
HEJIOCTHXKCHHS PE3yJIbTATOB JACATEIHLHOCTH, HAXOIUTh OIIMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs AeSITEJIbLHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ HHANBUAYAIbHON paboThI pHU pelieHnH y4eOHbIX
3a/a4, TPUHUMATh I1€Jh COBMECTHOM JESITENbHOCTH, IUJIAHUPOBATh OPTaHHU3alMI0 COBMECTHOM paboTHI,
pacmpenensaTh BHABI paOOT, JOTOBAPUBATHCS, OOCYXKIATh MPOILECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykIeHUsI, 0OMEH MHEHHH, «MO3TOBBIC IITYPMbI» U HHBIE),
BBITIOJTHATH CBOKO YacTh pa0OTHI U KOOPJAUHUPOBATH CBOM JEHCTBUS C IPYTMMH YICHAMH KOMaHJbl, OLIEHUBAThH
KadeCTBO CBOETO BKJIa/Ia B OOIIHIA MPOIAYKT MO KPUTEPHSIM, CPOPMYIMPOBAHHBIM yYaCTHUKAMHU B3aMOICHCTBHS.

NPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kiacce oOydaromIUiCs MOJYYUT CIECAYIONIME MPEAMETHBIE PE3ybTaThl IO
OTJIETTLHBIM TeMaM pabodeil mporpaMMbl yaeOHOTO Kypca «Anredpa U Hayajla MaTeMaTUIeCKOTO aHAIIA3a:

Yucja ¥ BBIYUCTICHHAA:

CBOOO/JIHO OMEepUPOBaTh MOHATHSAMH: pAlMOHAIBHOE YHCIO, OECKOHEYHas TMepuoaudeckas Apoob,
MPOLIEHTHI, HMPPALUOHAIBHOE YHCIO, MHOXKECTBA pALMUOHAIBHBIX M JCHCTBUTENBHBIX YHCEN, MOJYJIb
JIECTBUTEIIFHOTO YHCIIa;

MPUMEHATHh APOOW W TPOIEHTHI IS PEIICHUS] MPUKIAAHBIX 3a7a4 M3 Pa3IMUHBIX OTpaciedl 3HaHWH U
peaNbHON KU3HH;

MPUMEHSITh TPUOMDKEHHBIC BBIYHCICHUS, TPaBHIA OKPYIJICHHS, NPUKUIKY U OICHKY pe3yibTaTa
BBIYMCIICHHI;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTENIEHB C IIEJBIM MTOKa3aTeJIeM, HCIOIb30BaTh MOAXOMAIIYI0 (hopMy
3aMuCH JICUCTBUTENBHBIX YUCEI ISl pEHICHUs TPAKTUUECKHUX 3a/1a4 U IPEICTAaBIICHUS IaHHbIX;



CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypaJIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapu(PM YHcia, AeCATHUHBIC U HaTypalbHbIe JIOTapu(MBI;

CBOOOJIHO OIIEPUPOBATH MOHATUAMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMEHTa;

OIIEpPUPOBATH MOHATHIMHU: APKCUHYC, ApKKOCUHYC M aPKTAHI'€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUSs] U HEPaBeHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUAMM: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCWIBHBIE YpaBHEHUS U
YpaBHEHUSI-CIIEICTBHSI, PABHOCUJIbHbIE HEPABEHCTBA,;

IPUMEHSATh Pa3IMUHbIE METObI PELICHUS PAllMOHATIBHBIX U IPOOHO-pAIlMOHAJIbHBIX YPABHEHU, IPUMEHATh
METO]I UHTEPBAJIOB JUIsl PEIICHUs HEPABEHCTB;

CBOOO/ZIHO OIIEpUPOBATh IOHATUSIMU: MHOIOWIEH OT OJHON IE€PEMEHHONH, MHOIOWIEH C LEJIbIMU
KO3 pHULIHEHTaMH, KOPHH MHOTOWIEHA, IPUMEHSTh JeJICHMEe MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJTHO OTIEPHPOBATH MOHITUAMH: CUCTEMA JIMHEHHBIX YpaBHEHHH, MaTPUIIA, ONPEACITUTEIh MATPHIIBI 2
X 2 ¥ ero reOMETPUYECKUIN CMBICH, UCII0JIb30BATh CBOMCTBA ONPEAEIUTENs 2 X 2 /17151 BBIYUCIICHUS €0 3HauUeHus,
IPUMEHSATH ONPEEIUTENHN Ul PEIIeHHUs] CUCTEMbl IMHEWHBIX YpaBHEHUH, MOJICINPOBATh pPealbHble CUTYalluu C
MIOMOILBIO CHUCTEMbl JIMHEHHBIX YpaBHEHHUH, HCCIEeN0BaTh IOCTPOCHHBIE MOJEIM C IOMOLIBI0 MaTpUll U
olpeaenuTeNel, THTEpIPETUPOBATD [TOJIYYE€HHBIN pe3yJIbTaT;

MCIIOJIb30BATh CBOMCTBA JEMCTBUI C KOPHAMH JIJIs TPe0Opa30BaHUs BHIPAKEHUI,

BBINOJIHATh NPeoOpa3oBaHMsl UYHUCIOBBIX BBIPAXKEHUH, COAEPXKAIIMX CTEHNEHH C PaLUOHAIbHBIM
roKa3zareseMm;

MCTIOJIH30BATh CBOMCTBA JIOTapU(pMOB 115l PeoOpa30BaHUs JTOTapu(PMUIECCKUX BBIPAKCHHA;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: UppaIMOHANbHbIE, I0Ka3aTeIbHbIE U JIOTapU(PMUUECKHE YPaBHEHNUS,
HaXO/UTh UX PEIIEHHUS C MOMOILBIO PABHOCUIIBHBIX MEPEXOJ0B HIIU OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYJbI s MHpeoOpa3oBaHUs TPUTOHOMETPUUYECKHX
BBIPAKCHUI;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE YPaBHEHUE, IPUMEHATh HEOOXO0AUMbIE (POPMYJIbI
IUISL PEIICHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPABHEHHIA;

MO/JICJINPOBATh peallbHbIE CUTYAIIMH Ha A3bIKE aNreOpbl, COCTABIATh BhIPAKEHHsI, YpaBHEHMsI, HEpaBEHCTBA
10 YCJIOBHIO 33J]auy, UCCIIEJOBATh IIOCTPOECHHBIE MOJIENIU C UCIIOIB30BAHUEM alllapaTa ajareophl.

DyHKIUH U TPaQUKH:

cBOOO/IHO ONIEpUPOBATH MOHATUAMU: (PYHKIUS, CIIOCOOBI 3a1aHUsI (PYHKLIMH, B3AUMHO 00paTHbIe PyHKLNH,
KOMMO3ULUS QYHKIUH, rpaduK GyHKINHU, BBIIOIHITH 3JI€MEHTapHbIe TpeoOpa3oBaHus rpauKoB (PyHKIIHIH;

CBOOOJHO OINEpPHPOBATH MOHATHUSAMM: OOJACThb ONPENETICHUs U MHOXKECTBO 3HAYCHMH (YHKIMH, HYIH
(GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh TOHATHAMHU: YETHBIE W HEYETHBIE (DYHKIUM, TEPHOAMYECKHE (QYHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (YHKLIMH, MAaKCUMyMbl U MHHMMYMbI (YHKIMH, HauOoJblllee M HaWMEHbILEe
3Ha4YeHHEe PYHKLUHU HA IPOMEKYTKE;

cBOOO/IHO ONEpUPOBATH MOHATUSAMU: CTENEHHAsI GYHKIIMS C HATypaJIbHbIM U LEJIBIM [TOKa3aTeiaeM, rpapuk
CTETIEHHOH (QDYHKIIUY C HATypaJIbHBIM U LIEJIBIM IT0Ka3aTesneM, rpaguk KOpHs N-0if cTenenu kKak pyHKIuu oOpaTHON
CTEIEHH C HaTypalbHbIM [TOKa3aTeleM;

ONEepUPOBATh TMOHATHSAMU: JIMHEHHAs, KBaJpaTHyHas W JApOOHO-TMHENHHass (QYHKIUH, BBITOJIHATH
3JIEMEHTApHOE UCCIIEJOBAHNE U TOCTPOEHHUE UX IPapHKOB;

CBOOOJHO ONEpUPOBaTh MOHATUAMM: IOKa3aTeldbHas W Jorapupmuueckas (QyHKIUM, MX CBOICTBAa U
rpad UKy, UCIOJIB30BATh UX TPApHKH IS PELICHUS yPaBHEHU;

CBOOOHO OIIEPUPOBATH MOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb, oTpeJiesieHue
TPUTOHOMETPUUECKUX (DYHKLIMN YHUCIOBOTO apryMeHTa;

UCIOJb30BaTh rpauku (PyHKIUHN Ui UCCIEOBAHUS MIPOLECCOB U 3aBUCUMOCTEH MPU PEIICHUH 3aJad U3
JPYTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH, BRIpaKaTh (POPMyJIaMu 3aBUCUMOCTH MEXIY BEIIMYHMHAMU;

Hayana MaTeMaTH4eCKOro aHaIn3a:



CBOOOJHO ONEpUPOBaTh MOHATHAMM: apUpMeTHdecKkas M TeoMeTpUyecKas Iporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuYecKasi MPOrPeccHsi, JUHEHHbI M HKCHOHEHIMANbHBIA pocT, (opMyna CI0XKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUU IS PELICHMsI PEAJIbHBIX 3a[a4 IPUKIAJIHOTO XapaKTepa;

CBOOOJHO OINEpPUPOBATH MOHATHSMM: IOCIEI0BATEIbHOCTh, CHOCOOBI 3aJaHUs IOCIEI0BATEIBHOCTEH,
MOHOTOHHBIE U OTPAHUYEHHBIE II0CIIE0BATEIBLHOCTH, IOHUMATh OCHOBBI 3aP0KICHHS MATEMAaTUYECKOT0 aHAJIN3a
Kak aHaiM3a 0€CKOHECYHO MaJlbIX;

CBOOOJHO OIIEPUPOBATh MOHATUSAMU: HENpepblBHbIE (YHKIMH, TOYKM pa3pbelBa TIpaduka (yHKLIHUH,
ACUMIITOTHI rpaduka QyHKINY;

CBOOOJHO OIEpPHUPOBATH MOHATHEM: (YHKIHWS, HENpepblBHAS HAa OTpPe3Ke, INPUMEHATh CBONCTBA
HETpPEepbIBHBIX (DYHKIMIA J1s1 pelIeHus 3a1ay;

CBOOOJHO OIEpUpOBaTh MOHATUAMU: II€pBas U BTOpas NMPOU3BOAHbIC (YHKIMHU, KacaTelabHas K rpapuky
byHKINH;

BBIUUCIIATE TPOM3BOJIHBIE CYMMBI, IMPOW3BEICHHS, YaCTHOTO W KOMIO3HMIMU JBYX (YHKIWH, 3HATH
IIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKLINI;

HCIOJIb30BATh T€OMETPUUYECKUM U (U3NUECKUI CMBICI IIPOU3BOIHOM /s peILieHHs 3a/1au.

MHo:kecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBAThH MOHATUSAMU: MHOKECTBO, OIIEpallMU HaJl MHOKECTBAMU;

HCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Juis ONMCAaHUs pealbHbIX IIPOLECCOB U ABJICHUH, IIPU
peLleHNH 3a1a4 U3 APYruX Y4eOHBIX IIPEIMETOB;

CBOOOJHO OINEpPUPOBATH IMOHATHSMU: OIpENeJIeHUE, TEeopeMa, YpaBHEHHUE-CIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00bEKTa, I0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonnmy oOyuenuss B 11 kiacce oOydaromuiics MOJIYYUT CIENYIOIIME NPEAMETHBIE pPE3YyJbTaThl IO
OTAENbHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypca «Anredpa 1 Hadyajga MaTeMAaTHYECKOTO aHAIU3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJTHO ONEpPHPOBATh MOHATHUSAMM: HaTypajbHOE U II€JI0€ YMCIO0, MHOXKECTBA HATYpPAJIbHBIX M LEJbIX
qlCeJl, UCI0JIb30BaTh MpU3HaKH aenuMocTH uenbix yncen, HOJ nu HOK natypanbHbIX uncen Ajis peneHus 3aad,
MPUMEHSTH anroput™ EBkinuia;

CBOOOJTHO ONepUpOBaTh MOHATHEM OCTaTKa MO MOJYJIIO, 3allMChIBATh HATypajbHbIE YHCIa B Pa3IMYHBIX
MTO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/ZIHO OINEpUPOBaTh MOHATHSIMHM: KOMIUIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCEN,
MPE/CTaBIsATh KOMIUJIEKCHBIE YHCIa B alredpanyeckol W TPUTOHOMETPUYECKOW (GopMe, BBITOJIHATD
apupMeTHYeCKre Orepaly ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHNs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATHIMU: UPPALMOHAIIbHBIE, TTOKa3aTelIbHbIE U JIOrapu(MUYeCKUe HEPaBEHCTBA,
HaXOJUTh UX PEUICHHS C TOMOIIbI0 PABHOCUIIbHBIX [TEPEXO/I0B;

OCYILECTBIATH OTOOP KOpHEH NMpH pellieHNH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, NPUMEHATh HEOOXOAMMBbIE
(GbopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CcBOOO/IHO ONEpPUPOBATh MOHATUSMU: CHCTEMA U COBOKYITHOCTh YPaBHEHUIN M HEPABEHCTB, PAaBHOCHUJIbHBIE
CUCTEMBl M CHUCTEMBI-CJIECJICTBUS, HAXOAWTh PpELIEHUS CHCTEMBl U COBOKYIHOCTEH pallOHAJIbHBIX,
UppalMoHabHBIX, TOKA3aTEIbHbBIX U JIOTapU()PMUUECKUX YpaBHEHUI U HEPABEHCTB;

pelaTh palyoHaJIbHbIE, UPPALMOHAIbHBIC, MTOKa3aTelbHbIC, JIOrapu(MUUYECKUEe U TPUTOHOMETPUYECKHE
YPaBHEHHsS U HEPABEHCTBA, COAEPIKALINE MOAYIIH U TaPAMETPBI;

NPUMEHSATH rpaduuecKre METOIbI UI PELICHNs ypaBHEHUN 1 HEPABEHCTB, a TAKXKE 3aJ1au C apaMeTpaMu;

MO/JICJIMPOBATh PEAIbHbIE CUTYAIIMH Ha A3BIKE alNreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHU, HEPABEHCTBA
U UX CHCTEMBI 110 YCIIOBHIO 33[a4H, UCCIIEA0BAaTh NOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara anreopsl,
MHTEPIPETUPOBATH MOIYYCHHBIN PE3YNbTaT.

DOyHKIUH U TPaQUKH:



CTPOUTH TpapuKU KOMIIO3ULIMU (YHKIUH C MOMOLIBIO 3JIEMEHTApHOTO MCCIEAOBAaHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (YHKLUH;

CTPOUTH TeOMETpUUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM MIIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUYECKHUX (YHKIIHI;

MPUMEHSTh PYHKUIUU AJI1 MOJICITHUPOBAHUS U HCCIIEIOBAaHUS pealbHBIX MPOLIECCOB.

Havyana maTeMaTH4ecKOro aHajim3a:

MCTIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAUMEHbIlIee 3HaYeHHs (PYHKIIUY HEPEPHIBHOM HA OTPE3KE;

UCIOJIb30BaTh TMPOU3BOJHYIO JUISI HAXOXACHHUS HAWIY4IIero pelleHUs B IPUKIATHBIX, B TOM YHUCIE
COLIMANIbHO-9KOHOMHUECKUX, 3a/1a4aX, JIsl ONPEIeTICHHSI CKOPOCTH U YCKOPEHUS Mpoliecca, 3alaHHOTr0 (popMyIIoif
WIH TpapuKOM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TIepBOOOpa3Has, OnpeaeaEHHbIA HHTErPajl, HAXOIUTh epBOOOpa3HbIE
aJIeMEHTapHBIX QYHKIHUHA U BBIYUCISITH HHTETpai o popmyine HeroTona-JlelOnuna;

HAXO/UTh IUIOLIA/IU THIOCKUX (UTYP U 00BEMBI TEJ C IOMOIIBIO0 UHTETPaa;

MUMETh NPECTABICHNE O MATEMATHIECKOM MOICITMPOBAHNY HA TIpUMEpE COCTaBIeHHS Au(epeHIInaTbHbIX
yYpaBHEHUH;

peliats MpUKIAAHbIE 3a/la4d, B TOM YHCIE COIHAIIbHO-DPKOHOMUYECKOro M (DM3MUECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOr0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
MHOXecTBO IeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu v rpadpuku. CreneHHas GyHKIMS C 12 1
LeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas GpyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpuveckre BRIpOKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u niensie yucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka: anreOpa U Hauajla MATEMaTUYECKOr0 aHallu3a, reoMeTpusi. Anredpa u
Hayaya Mmaremarudeckoro ananusa, 10 xinace/ Konsrun F0.M., TkaueBa M.B., ®enoposa

H.E. u apyrue, AxumonepHoe obmiectBo «M3aarensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

U DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://mathb-ege.sdamgia.ru/

https://infourok24-1k.ru/

https://nsportal.ru/

https://skysmart.ru/

https://uchi.ru/

https://www.yaklass.ru/



