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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpamMMe CPEIHEro oOLIEro oOpa3oBaHUA,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHUpYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yYarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIE€BAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHaIW3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OHOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOJNb30BaTh UX AJIs JajbHEHIIero oOpa3oBaHUsA U B
IIOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUUSMHU aireOppl M MaTeMaTU4YEeCKOro aHajlIu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCy’kIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpPEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus yueGHOro kypca «Ausredpa M Hayajla MaTeMaTH4YECKOTO
aHalM3a» O0ydYarolyecs IMOJy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTEMaTUYECKUX MOJIEICH pealbHbIX CUTYalUH,
UHTEPIPETALIMA  TOJNYYEHHBIX  PELIEHWH, 3HAKOMATCA €  NPUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpPHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanmu3yeTcss Kak uepe3 Yy4eOHbIi Marepuan, CIOCOOCTBYIOIIMIA
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK W 4epe3 CHELUUPUKY YueOHOH
NEATEIbHOCTH, TpeOyoIeld MpOJOJDKUTENIBHON  KOHUEHTpAllMd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 MOJTyUEHHBIH pe3yibTar.

B ocHoBe meToanku 00yueHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHYECKOI O aHAIN3a»
BBIJIEJICHBl  CIEAYIOLME COJAEpKATEeIbHO-METOoAMYecKue JuHuM: «UYucna u
BblunciaeHus», «Oynkuun u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaiu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJEPKATENBHO-METOANUECKUE JIMHUM H3YyYaroTCsl Ha NPOTSHKEHUM JBYX JIET



0o0ydeHust Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAasCh HOBBIMH TEMaMU U pasaenaMu. JlaHHbIi yueOHbIH
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJbKY OOBEIMHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX MUCIMIUINH, TAKUX KakK anredpa, TPUTOHOMETPUS,
MaTeMaTHYECKUN aHaIN3, TEOPHUS MHOXKECTB, MaTeMaTHUeCKas JIoTuka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pEaTbHONW CHUTyallud, MPUMEHSTh 3HAHUA,
MOJyYEHHBIC TPH HM3YYEeHUH Y4eOHOTO Kypca, IS PeUIeHHs CaMOCTOSTEIhHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «UKCla W BBIYMCICHUS» 3aBEpIIaeT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHATPHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0S MCIOJIH30BAHUE PA3TMYHBIX
dopM 3ammcu 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIIOIHATH HPUOIMKEHHBIC
BBIUMCJICHHSI, OIICHUBATh UYWCJIOBHIC BBIpAXXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOJKECTBAa HATYypalbHBIX, IENbIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOICTBEHHBIE €My crenuduueckue 3amadyd W OIepaluu: JAeJeHHe Hallemo,
OTIEpUPOBAHME OCTaTKaMW HAa MHOXKECTBE IIeNIbIX YHCEN, OCOOBbIe CBOWCTBA
paIMoOHAaIBHBIX ¥ UPPAIMOHATBFHBIX YHCEN, apu(PMETUUECKHEe OTepaIui, a TaKxKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
braronmaps mociiegoBaTeNbHOMY PACHIMPEHHIO KpPyra HCIHOJb3yEeMBIX YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH UX TMPUMEHEHUS U1l PEIICHUs Pa3lUYHbIX 3a7ad
dbopMupyeTcsi peaCTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd M e€ poiiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OILIeHHE U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS] Ha MPOTSIKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene I[IporpaMMbl MPEayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3yibraTe OOy4alolIUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMOHANIBHBIX, HPPAMOHANBHBIX, IIOKAa3aTEIbHBIX, JOTapUIMUYECKAX |
TPUTOHOMETPUUECKUX ypPaBHCHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
collepkanx mapameTpbl. [lomydeHHBIE YMEHHsS IIUPOKO HCIONB3YIOTCS TIpU
UCCIeIOBaHNH (DYHKIIMH C TIOMOIIBIO MPOU3BOJHOM, MPH PEIICHUN MPHUKIIATHBIX
3a71a4d ¥ 3a/1a4 HA HAXOXKJICHHUE HAWOOJBIINX U HAUMEHBINNX 3HAYCHUU (YHKIINU.



Jlannast copepkarenbHasi JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaia IpOUCXOIUT ajbHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUA,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeiaraet 3¢ QeKTUBHBIC
WHCTPYMEHTBl Il pELIEHUSI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISAIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopnepxarenbHO-MeTOAMYecKass JUHUAS «DyHKIMM W TpaduKu» TECHO
NEeperyieTaeTcs ¢ APYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCJIEI0BAaTEIbHOCTh U3yUeHUsl MaTepuaia. M3yueHre cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIIMUMA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (PYHKUIMU IS pelIeHUs 3a7ad U3 JPYrux y4eOHbIX
IPEIMETOB U PEaIbHOM JKU3HU TECHO CBA3aHO KaK ¢ MaTEMaTHYECKUM aHAIM30M,
TaKk U C pEIICHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensercss GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMHU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMK BEJIIMYMHAMH, HCCIEN0BAaTh MOJy4YeHHbIE (YHKUIHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTeIbHON TNHUN HAIEJIeH Ha Pa3BUTHE YMEHHH U
HABBIKOB, MIO3BOJISIONINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTUYECKOM, Tpaduyeckoi u ciioBecHOW. Ero n3yuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

CopepxxarenpHas auHMs «Hauama mareMaTudyeckoro aHaim3a» MO3BOJIAET
CYILLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNaTh MX HauOOJbIINE U HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmpoueccoB. JlaHHas conepkareibHas JHWHUSA OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH peabHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAWITyYIllee PEUICHUE B MPUKIIAIHBIX, B TOM YHUCIIE COIUATBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajIn3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBLHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OO0ydaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTarax, TMOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKU KakK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IMMKOIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [lodTomy BakHO 1aTh
BO3MOXXHOCTh OOy4aromeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MAaTHUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKa3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHom kypce «Anrebpa W Hayalla MaTEMaTHYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYeCKOro aHaliM3a, HMHTEpIpEeTallui TOJY4YeHHbIX pe3yJibTaroB. Takue
3a/IaHusl BIUICTCHBI B KQXKIBIN U3 Pa3/iesIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IIMPOKO HCIOIB3YEeTCS IS PelIeHUsl MPUKIaAHBIX 3amad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAJAHBIX  3a7ad
OpraHU3yeTCs B MPOIIECCe U3YUECHHSI BCEX TeM Yy4eOHOTo Kypca «Anredbpa u Hadaa
MaTeMaTHYECKOTO aHaIN3ay.

Ha wu3ydenne yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINYHbIX OTPACEl 3HAaHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeWCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOJIXOAIIECH (OPMBI 3aNUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOrouneHs! ¢ eapIMu KO3PPUITUESHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHuil. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €70 3HAYECHUS, NPUMEHEHUE OINPENEIUTENA I PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHUM. McciienoBanue nmocTpoOEHHOM MOJEIH € MOMOIIBK) MAaTPHII
Y OTIPENICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEH PEANbHOM CHUTyalMH C IMOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUH. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumms Qynkumii. 'papuk  ¢GyHKImu. OieMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hynu QyHkimm.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (QYHKIIMHA. MaKCUMyMbl U MHHHMYMBI
dbynkuun. Hanbosnpiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W ApOOHO-NMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

CrenenHas QpyHKIHA C HaTypaJdbHBIM M LENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaguK KOpHS N-0if cTeneHu Kak GyHKIIUU 00paTHOM CTENeHH
C HATypaJIbHBIM OKA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwy.
Hcnonb3zoBanue rpadgukoB GyHKIMIA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajn3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON MHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
Hcropusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO aHallM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprUecKasi mporpeccud. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPeCcCUH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKUMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlmarpaMMsbl
Oiinepa—-Benna. IIpumMeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHWI, NMPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B 1IEJIbIX YHUCIIAX.

Kowmmnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn uM3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpu4ecKuX HepaBeHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a7a4 1 33/1a4 U3 Pa3IMYHbIX 00JacTeil HAyKH U peaibHON KU3HU, HHTEpIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padprueckne mMeronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUH 3a/ad U3 IPYrHuX Yy4eOHbBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauyana MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpepbIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpeaei€HHOro
uHTerpaia no gpopmysne Herorona-Jleitonuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOT0 00IIECTBA, PEICTABICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpOLELyp
IpOKJIAaHCKOTO  oOmiecTBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
WCIIOJIP30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELICHH, pacCyKI€HUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pOBbBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 HAa MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTH K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMAIIbHOU
CpeIlbl, 0CO3HaHME TJIOOABHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIeM, OPUCHTAITUS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKPY’KAIOLIECH Cpe/bl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
TOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U 00IIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINY, OBJIAJICHUE SI3bIKOM MATEMATHUKUA U MAaTEMaTUYECKOM
KYJbTYpPOU KakK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYLIECTBIIATH IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue geiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMyIupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOWpATh CMOCOO pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaNOO0JIee OIXOIAIINN C Y4ETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI Kak MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyIIMpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIEIOBaHMS, OICHWBAaTh  JIOCTOBEPHOCTH
HIOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIAATh IeUIUTH MHPOPMAIMY, JTAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(OPMALIMIO PANTUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpHUpOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHbIE YHUBeEPCcAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKIACHHUS B COOTBETCTBHH C yYCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y peH_IeHI/Iﬂ 3agadu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXKIICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBHI,
npoOJIeMBbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIUpPOBATh PA3HOTIACHS], CBOU BO3PAKEHUS;

IIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM UMEIOIINUXCST PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB, BIAJICThH
crocobaMM CaMOIIPOBEPKH, CAaMOKOHTPOJS Mpoliecca M pe3yJibTaTa pelieHus
MaTeMaTUUYEeCKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA [N U YCIOBUAM, OOBSICHATH TPUYUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBHUIYJIHON
paboThl mTpu pemeHnH y4YeOHBIX 3a7ad, TPUHUMATh IIedh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBApPUBATHCS, 00CYXAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboTel (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO 4YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIIETYIONTHE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEeMaTUYECKOr0 aHaTU3a»:

Yuciia 1 BbIYUCITIEHNS:

CBOOOJTHO OIEpUPOBATh TOHATUSMU: PAIMOHATHHOE YHCIO, OECKOHEUYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENIBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACJIEN 3HAHUUN U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TPABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHUN;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3MYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAIIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peuieHus 3a1ay;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICII,
WCIIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENM U1 PELICHHUsT CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEACIUTEIICH,
VHTEPIIPETUPOBATH ITOJIy4YEHHBIN pPE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoauMble  (QOpPMyJbl  JUIs  PEHICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl (QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUMH, Trpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanHus rpadUuKoB PyHKINH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIUHU, HyIU QYHKIIUU, TIPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHM Kak (PYHKIMHM OOpaTHOM CTENEHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BBITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hayana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBHBIN POCT, (hOpMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU ISl PEUICHUs peajbHBIX 3a/ad IMPHKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a Kak aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QPyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HENIPEPHIBHBIX (DYHKIUN SISl peLICHUs 3a]1ay,

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACIICHHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMICSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpPaJbHBIX U LIEJIbIX YHUCEeJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHCEl,
HOJ/l u HOK HaTypanpHBIX 4MCeNl Ui PELICHMs 3ahad, IPUMEHSATh aJTOPUTM
EBxnnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CBOOOJTHO ONEPHPOBATH TOHATHSIMU: HppaAlMOHANIBHBIC, MOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
WCCJIEIOBATh TOCTPOCHHBIE MOJENIW C WCIOJb30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKHE 00pa3bl YPAaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECCa, 3aJaHHOTO (GOpMYJI0i UK TpaduKom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmyie Hototona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHUE O MaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpPUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHENHBIX
YpaBHEHUU
5 Oynknuu v rpaduku. CrenenHas GyHKIHS C 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuieckue BbIpaKeHUS U 99 1
YpaBHEHUS
ITocnenoBarenbHOCTH U MPOTPECCUU 10
HenpepsiBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
5} KommiekcHbie uncia 10
6 Harypanbhble u 1iensie yucia 10
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3anaqn ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontponbnbsie IlpakTHyeckue op
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
MHOXecTBO, OIepaniy Ha,
1 pall . g 1 https://m.edso0.ru/1255f795
MHO>KECTBAMHU U UX CBOHUCTBaA
2 Juarpammel Diinepa-Benna 1 https://m.edsoo.ru/83bfefd5
IIpuMeHeHne TEOpPETUKO-
3 MHOKECTBEHHOT0 anrapara JJis 1 https://m.edsoo.ru/balad981
penieHus 3auay
PammonanbHbie yucia.
OGBIKHOBGHHBI@ N ICCATUYHLBIC
4 A 1 https://m.eds00.ru/c6418b52
IpoOH, IPOLIEHTHI, OECKOHEYHBIS
MePHOINIECKHE TPOoOH
PanmonanbHbie yucia.
OOBLIKHOBEHHEIE U JECATUYHBIE
5 A 1 https://m.edso0.ru/673172bf
IpoOH, IPOLIEHTHI, OECKOHEYHBIC
MEePHOINIECKHE TPOoOH
IIpumenenne apo0Oeii U IPOIIEHTOB
6 P P pott 1 https://m.edsoo.ru/cbd8277d
JUTSL peIIeHUs TPUKIIATHBIX 3a/1a4
IIpumenenue apo0Oeil U IPOIEHTOB
7 P P pott 1 https://m.edsoo.ru/b4e281fd
JJIA peH_IeHI/ISI HpI/IKJIa[[HBIX 3a1a4
JlelicTBUTENbHBIC YKCIA.
8 PanmonaneHble 1 HppallMOHAIBHBIE 1 https://m.edsoo.ru/14c4868a

qucia



https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a

Apudmerndeckre onepanum ¢
IEeHCTBUTEILHBIMH YHCITAMH

https://m.edsoo.ru/abc2d62f

10

Monaynb AEMCTBUTENBHOTO YUCTIA U
€ro CBOMCTBA

https://m.edso0.ru/37b24378

11

[TpubnuxEHHBIC BBIYUCIICHUS,
MpaBWJIa OKPYTJICHUS, TPUKHUIKA U
OLICHKA pe3yJibTaTa BbIUMCICHUH

https://m.edsoo.ru/d83a96ca

12

OCHOBHBIE METOJIbI PEITCHHUS IIEeITBIX
1 IpOOHO-paIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/99b5ac47

13

OcHOBHEIE MCTOJbI pCHICHUS LCIIbIX
U ApOOHO-paAIlMOHATEHBIX
YpaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/143d7cal

14

OCHOBHBIE METO/BI PELLIEHUS LENBIX
U IpOOHO-paAIIOHAIBHBIX
YPaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/e3d2ad84

15

MHorouiaeHsl OT OJTHOU
nepeMeHHou. Jlenenue MHOro4wieHa
Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

https://m.edsoo.ru/lc7alba5

16

MHOTOYIEHBI C IETBIMH
kod(urmentamu. Teopema Bueta

https://m.edsoo.ru/ff149ca8

17

Pemenue cucreM TUHENHBIX
YpaBHEHUI

https://m.edsoo.ru/55fa9bfa

18

Pemenue cucreM MTMHENHBIX
YpaBHEHUU

https://m.edsoo.ru/1c76cbca

19

Marpuiia cucTeMbl TUHEHHBIX
ypaBHeHUI. Onpenenuresb

https://m.edsoo0.ru/ee5c2192



https://m.edsoo.ru/abc2d62f
https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

MaTpHULbI 2X2, €r0 FT€OMETPUUECKHUI
CMBICJI ¥ CBOICTBA; BEIUMCIIEHUE €TI0
3Ha4YeHUs

20

Onpenenurens MaTPUIbI 2X2, €T0
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCJICHHE €0 3HAUCHHS

https://m.edsoo.ru/b128febl

21

[IpumeneHue onpenenuTens A
pelICHUs CUCTCMBI JINHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/f67bed83

22

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUI

https://m.edsoo.ru/aa76e19a

23

Pemenue npukiaaHbIX 3a1a4 ¢
MTOMOUIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUI

https://m.edsoo.ru/e49a9dcl

24

KonrponsHas padora:
"PannoHanbHbIE ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHUN"

https://m.edsoo.ru/5b4ba92e

25

OyHKIHSI, CIOCOOBI 3aJaHUS
¢ynkuuu. B3aumuo o6paTtHbie
¢ynkunu. Komnosunus ¢pyHkuuit

https://m.edso0.ru/3572687c

26

I'paduk pynkImu. IaemMeHTapHBIC
npeoOpa3oBaHus TpapuKoB
byHKIMI

https://m.edsoo.ru/18c5661b

27

Ob6nacTh ornpeneaeHus: © MHOXKECTBO
3HaueHni Qpynkimu. Hymm

https://m.edsoo.ru/69a4e756



https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
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https://m.edsoo.ru/e49a9dc1
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https://m.edsoo.ru/3572687c
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https://m.edsoo.ru/69a4e756

¢bynkuun. [IpoMexxyTKu 3HAK
MOCTOSTHCTBA

28

UérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnyeckue GyHKIMU.
IIpomeKyTKM MOHOTOHHOCTH
byHKIIUN

https://m.edsoo.ru/71218abf

29

MaxkcuMyMBl 1 MUHIMYMBI
¢ynkuuu. Haunbonpee u
HaMMEHbIIIee 3HaYeHNEe (PYHKIMU Ha
MIPOMEKYTKE

https://m.edsoo0.ru/78811d9%e

30

Jlunelinas, kBagpaTudHas U JpoOHO-
nuHeWHas QyHKIUN

https://m.edsoo.ru/dfa228e8

31

DJIEeMEHTapHOE UCCIECIOBAHUE U
MMOCTPOEHUE TPAPUKOB ITUX
byHKIMII

https://m.edsoo.ru/75c82289

32

DneMeHTapHOe UCCIIEJOBAaHUE U
MOCTPOEHHE TPaPUKOB ITHX
byHKIMII

https://m.edsoo.ru/44e7e845

33

CTGHGHB C LICJIBIM IIOKA3aTCJIEM.
bunom HeroTona

https://m.eds00.ru/6364696a

34

CrTeleHs ¢ 1eIbIM II0Ka3aTeIEM.
bunom Herotona

https://m.edso0.ru/1933a74a

35

Crenennast GyHKLUSA C
HATYPaJbHBIM H IEJTBIM
nokazateneM. E€ cBolicTBa u rpaduk

https://m.edsoo.ru/b2a46ef9

36

KonrponsHag pabora: "Crenennas
p p
¢ynkuus. E€ cBoiicTBa u rpapux”

https://m.edsoo0.ru/24c794c5



https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5

37

Apudmernieckuii KOpeHb
HaTypaJbHOU CTETIEHU U €r0
CBOMCTBA

https://m.edsoo.ru/bdc5ac39

38

Apudmernieckuii KOpeHb
HAaTypaJIbHOU CTEIIEHHU U €ro
CBOMCTBA

https://m.edsoo.ru/25ff7722

39

[TpeoOpazoBaHms YUCITOBBIX
BBIpXXEHUH, COEPIKAIINX CTETICHU
1 KOpHU

https://m.edso0.ru/3673781c

40

[TpeoOpazoBaHms YUCITOBBIX
BBIPOKECHUH, COJIEPIKAIIUX CTETICHN
Y KOPHH

https://m.edsoo.ru/dea3b98e

41

[TpeoOpazoBaHms YUCITOBBIX
BBIPXEHUH, COJIEPIKAIIUX CTETICHU
Y KOpHH

https://m.edsoo.ru/1b14b4d6

42

HpparmonaibHble ypaBHEHHUS.
OCHOBHBIE METOBI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUU

https://m.edsoo.ru/26ad77de

43

HppaunoHaibHble ypaBHEHMUS.
OCHOBHBIE METOBI PELLIEHUS
HUPPALMOHAIIBHBIX YPAaBHEHUU

https://m.edso0.ru/al276618

44

HppannoHalbHBIC yPABHEHHUS.
OCHOBHBIE METOBI PEIIEHUS
UppaLMOHATIbHBIX YpaBHEHUN

https://m.edso0.ru/b2578f49

45

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHNH UPPAUOHATIBHBIX
YpaBHEHUI

https://m.edso0.ru/87b79e5d



https://m.edsoo.ru/bdc5ac39
https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d

46

PaBHocunbHBIC Mepexoul B
pElIeHNH UPPAUOHATIBHBIX
YpaBHEHUI

https://m.edsoo.ru/4bb9262e

47

PaBHOCHIBHBIE Mepexoul B
pCeIICHUN UPPALUOHAJIBHBIX
YpaBHEHUU

https://m.edsoo.ru/4ed62431

48

PaBHOCHIIBHBIE IEPEXO/BI B
pCeIICHUN UPPALUMOHAJIBHBIX
YpaBHEHUU

https://m.edsoo.ru/da65eaac

49

CgoiictBa 1 rpaduk KOpHS N-0it
CTeNeHHU KaK (yHKIIMA 0OpaTHOMN
CTETICHU C HATYPaJbHBIM
nokaszaresem

https://m.edsoo.ru/2aeca91f

50

CgoiicTBa 1 rpaduK KOpHS N-0it
CTeNeHHU KaK (yHKIIMA 0OpaTHOMN
CTETICHU C HATYPaJbHBIM
rokaszaresem

https://m.edsoo.ru/942e9baf

51

Kontponbnas padota: "CsoiicTBa u
rpaduk KOpHsS N-Oi CTENEHH.
HppannonanbHbie ypaBHEHUS"

https://m.edsoo.ru/21f372b4

52

Crenenb ¢ palliOHATbHBIM
IOKa3arelieM U €€ CBOMCTBa

https://m.edsoo.ru/92cdb3eb

53

CreneHb ¢ pallMOHAIbHBIM
IOKa3arelieM U €€ CBOMCTBa

https://m.edsoo.ru/b3e63dd3

54

CreneHb € pallMOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

https://m.edsoo.ru/c688a2e5

55

[Toka3zarenbHast QpyHKIMSA, €€
CBOMCTBaA U TpaduK

https://m.edsoo.ru/e54932a2



https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431
https://m.edsoo.ru/da65eaac
https://m.edsoo.ru/2aeca91f
https://m.edsoo.ru/942e9baf
https://m.edsoo.ru/21f372b4
https://m.edsoo.ru/92cdb3eb
https://m.edsoo.ru/b3e63dd3
https://m.edsoo.ru/c688a2e5
https://m.edsoo.ru/e54932a2

Hcnonb3oBanue rpaduka GyHKIMNA

56 . https://m.edsoo.ru/ae2f6e85
JUIS pellieHus] ypaBHEHUN
nu

o7 CHOTILIOBAMHE TP a(bm(f Pynicuuan https://m.edsoo.ru/e59ed2el
IUIA pelIeHUs] ypaBHEHUN
[TokazarenabHble ypaBHEHUS.

58 OCHOBHBIE METO/TbI pEIICHUS https://m.edsoo.ru/66434be6
MOKa3aTeIbHBIX YpaBHEHUM
[TokazarenabHble ypaBHEHUS.

59 OCHOBHBIE METO/TbI pEIICHUS https://m.edsoo.ru/2b55a65f
MOKa3aTeIbHBIX YPaBHEHUM
Iloka3aTenbHbIC ypaBHEHUS.

60 OCHOBHBIE METOBI PELICHUS https://m.edsoo.ru/ca5b5663
MOKa3aTeIbHBIX YPaBHEHUM
KonrponbHas padora:

61 "IToka3zaTtenbHast pyHKIHS. https://m.edsoo.ru/981bd484
ITokazarenbHble ypaBHEHUS"
JI . CBoif

62 orapem uncia. CBoiicTsa https://m.edso0.ru/6996b38a
nmorapupma
J . i

63 orapuu wicna. Cpoficrea https://m.edso0.ru/32c74b52
nmorapupma
J . i

64 orapuw wicna. Cpoficrsa https://m.edsoo.ru/9ce4e695
norapudpma

65 JlecATITHbIC H HATypanbHble https://m.edsoo.ru/b83ab9f5
sorapudmpl

66 JlecATIHbIC 1 HATypanbHble https://m.eds00.ru/dd5c15f2
sorapudmpl
N o

67 peobpasoBaiie BLpakeiii, https://m.edsoo.ru/e89a71d1

COZIep KaIIHNX JIoTapu(MbI



https://m.edsoo.ru/ae2f6e85
https://m.edsoo.ru/e59ed2e1
https://m.edsoo.ru/66434be6
https://m.edsoo.ru/2b55a65f
https://m.edsoo.ru/ca5b5663
https://m.edsoo.ru/981bd484
https://m.edsoo.ru/6996b38a
https://m.edsoo.ru/32c74b52
https://m.edsoo.ru/9ce4e695
https://m.edsoo.ru/b83ab9f5
https://m.edsoo.ru/dd5c15f2
https://m.edsoo.ru/e89a71d1

68

[TpeoOpa3oBaHue BEIpaKEHUH,
coJiepKaIux jJorapupMbl

https://m.edsoo.ru/b54bf4ab

69

[TpeoOpa3oBaHue BEIpaKEHUH,
COZIep KaLIHNX JIOTapu(MbI

https://m.edsoo.ru/e4e7668f

70

Jlorapudmuaeckas pyHkms, e€
CBOICTBa U Tpaduk

https://m.edsoo.ru/c73dac79

71

Jlorapupmuueckas pyHkuus, eé
CBOICTBa U Tpaduk

https://m.edsoo.ru/8f13f8a4

72

Hcnonb3oBanue rpaduka GyHKIMNA
JUIsl peLeHUs] yPaBHEHUN

https://m.edsoo0.ru/4fd8798b

73

Hcnons3oBanue rpaduka GyHKIAN
JUISL pEIIeHUs YpPaBHEHUI

https://m.edsoo.ru/dc551efd

74

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapu()MUYECKUX YpaBHECHUN

https://m.edsoo.ru/24475d87

75

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/754b14c8

76

Jlorapudmuueckne ypaBHEHHUS.
OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.eds00.ru/96138576

77

PaBHOCHIIBHBIE TIEpEXObI B
pelIeHnu JorapuGMUIecKux
YpaBHEHUI

https://m.edsoo.ru/87c45ab8

78

PaBHOCHIbHBIC MEepexobl B
pelIeHnu JorapuGMUIecKux
YpaBHEHUI

https://m.edsoo.ru/23de51d3



https://m.edsoo.ru/b54bf4ab
https://m.edsoo.ru/e4e7668f
https://m.edsoo.ru/c73dac79
https://m.edsoo.ru/8f13f8a4
https://m.edsoo.ru/4fd8798b
https://m.edsoo.ru/dc551efd
https://m.edsoo.ru/24475d87
https://m.edsoo.ru/754b14c8
https://m.edsoo.ru/96138576
https://m.edsoo.ru/87c45ab8
https://m.edsoo.ru/23de51d3

KonrponbHas padora:

79 "Jlorapudmudeckas GyHKITHS. https://m.edsoo.ru/85a69d2c
Jlorapudmuueckue ypaBHeHHS"

80 (CHHYC, KOCHHYC, TAKTCHC 1 https://m.edso00.ru/5353993d
KOTAHI'CHC YN CJIOBOI'O apryMeHTa
C

81 HHYC, KOCHIYC, TAHTCHC 1 https://m.eds00.ru/467176b5
KOTaHT€HC YHCIIOBOTO apryMeHTa

82 APKCHHYC, aPKKOCHHYC H https://m.edsoo.ru/3bd79b2b
apKTaHTE€HC YMCIOBOTO apryMEHTa
A

83 DICHHYC, apRROCHHYC 1 https://m.edso0.ru/e588666f
apKTAaHTECHC YMCIIOBOTO apryMeHTa
TpuroHoMeTpudyecKas OKPyKHOCTb,

84 ompeielIeHue TPUTOHOMETPUUECKHUX https://m.edsoo.ru/8732a6b8
(GYHKIMH YUCIOBOTO apryMeHTa
TpuroHoMeTpudecKas OKPyKHOCTb,

85 onpeeleHue TPUTOHOMETPUUECKHUX https://m.eds00.ru/8985f3f8
(YHKITUH 9ACIIOBOTO apryMEHTa

86 OCHOBHEIE TPUTOHOMETpHHCCKHE https://m.edsoo.ru/1876a71f
bopmyIBl

87 OCHOBHEIE TPUTOHOMETpHHECKHE https://m.edsoo.ru/baéb3e3e
bopmyIBl

88 CHOBHRIE TPHIOHOMETpHHCCKHE https://m.edsoo.ru/9ed2eee4
hopmyITb
0]

89 CHOBHBIC TPHTOHOMCETPHHICCKHIE https://m.edsoo.ru/6acdea85
bopmyIBl
IIpeoo

90 beobpasopare https://m.edsoo.ru/e73bfc21

TPUTOHOMETPUYECKUX BBIPAKECHUN



https://m.edsoo.ru/85a69d2c
https://m.edsoo.ru/5353993d
https://m.edsoo.ru/467176b5
https://m.edsoo.ru/3bd79b2b
https://m.edsoo.ru/e588666f
https://m.edsoo.ru/8732a6b8
https://m.edsoo.ru/8985f3f8
https://m.edsoo.ru/1876a71f
https://m.edsoo.ru/ba6b3e3e
https://m.edsoo.ru/9ed2eee4
https://m.edsoo.ru/6acdea85
https://m.edsoo.ru/e73bfc21

ITpeoOpa3oBanue

91 . https://m.edsoo.ru/a3ec7eal
TPUTOHOMETPUYECKHUX BBIPAKEHUI
IT

92 peobpasoanue . https://m.edso0.ru/294de3d6
TPUTOHOMETPUUECKUX BBIPAKCHUH
[Ipeo6

93 peobpasoBane . https://m.edsoo.ru/8a7943db
TPUTOHOMETPUYECKHUX BBIPAKECHUI
P

94 CLICHIE TpHFOHOMeTqueCKHX https://m.edsoo.ru/8bda54be
ypaBHEHHI
P

95 CILICHIE TpHFOHOMeTqueCKHX https://m.edsoo.ru/3b3fcef4
YpaBHEHUU
P

96 CHICHHC TpHrOHOMeTpH%CKHX https://m.edso0.ru/16233155
ypaBHEHHI
P

97 cHicHme TpHFOHOMeTqueCKHX https://m.edsoo.ru/c7eedb68
ypaBHEHUU
P

98 CILICHIE TpHFOHOMeTqueCKHX https://m.edsoo.ru/17efeea?
YpaBHEHUU

99 Pemenne TpHrOHOMeTpH%CKHX https://m.edsoo.ru/c7fa9769
ypaBHEHHI
P

100 CILICHIE TpHFOHOMeTqueCKHX https://m.eds00.ru/452282d8
ypaBHEHUU
Kontponbnas pabora:

101 "TpUrOHOMETPUYECKHE BBIPAKECHUS https://m.edsoo.ru/e5c9db1b
U TPUTOHOMETPUYECKUE YpaBHEHUS"
IlocnegoBaTenbHOCTH, CIIOCOOBI

102 3aaHus [MOCIIE0BATEIbHOCTEM. https://m.edsoo.ru/15f53b52

Meton MaTreMaTHYECKON MHIYKIIUU



https://m.edsoo.ru/a3ec7ea1
https://m.edsoo.ru/294de3d6
https://m.edsoo.ru/8a7943db
https://m.edsoo.ru/8bda54be
https://m.edsoo.ru/3b3fcef4
https://m.edsoo.ru/16233155
https://m.edsoo.ru/c7eedb68
https://m.edsoo.ru/17efeea7
https://m.edsoo.ru/c7fa9769
https://m.edsoo.ru/452282d8
https://m.edsoo.ru/e5c9db1b
https://m.edsoo.ru/15f53b52

MOHOTOHHBIC U OrpaHUYCHHBIC

103 rmocJenoBaTeabHOCTH. McTopus https://m.edsoo.ru/8b2841f5
aHajan3a OCCKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus https://m.edsoo.ru/7125ba54

105 ['eomerpuueckas mporpeccus https://m.edsoo.ru/9eladeff

106 beckonetno yoppaiontas https://m.edso0.ru/9b6297a8
reoMeTpHUYecKasl POrpeccust

107 Cymma 6eCKOHquHO ybuisaiowed https://m.edso0.ru/6a2f764b
Te€OMETPHUUYECKON MPOTrpeccuu
JIMHEWHBIN 1 YKCIOHEHITHAILHBIN

108 poct. Uucno e. Dopmyiia cIoKHBIX https://m.edsoo.ru/7c496ecl
MIPOLICHTOB
JInHEeWHBIN 1 SKCIIOHEHIINAJILHBIN

109 poct. Hucno e. DopMyiia CIOKHBIX https://m.edsoo.ru/2e3h6f82
MIPOLICHTOB
Hcnons3oBanue Nporpeccun 1uist

110 pelieHus: pealibHbIX 33724 https://m.edsoo.ru/8431614d
MIPUKJIAHOTO XapaKTepa
Kontponbnas pabora:

111 "TlocnenoBaTenbHOCTH U https://m.edsoo.ru/e4cc3c8f
nporpeccun”

112 HenupepHBHHe Gyt u nx https://m.edsoo.ru/c713449d
CBOICTBa

113 Touka paspeiza. ACVHMHTOTH https://m.edsoo.ru/72834b6d
rpaduKoB QyHKIHI

114~ CBOUCTBA QYHKUIH HEMPEPLIBHbIX https://m.eds00.ru/518fd95d

Ha OTPC3KC



https://m.edsoo.ru/8b2841f5
https://m.edsoo.ru/7125ba54
https://m.edsoo.ru/9e1a4eff
https://m.edsoo.ru/9b6297a8
https://m.edsoo.ru/6a2f764b
https://m.edsoo.ru/7c496ec1
https://m.edsoo.ru/2e3b6f82
https://m.edsoo.ru/8431614d
https://m.edsoo.ru/e4cc3c8f
https://m.edsoo.ru/c713449d
https://m.edsoo.ru/72834b6d
https://m.edsoo.ru/518fd95d

CBoiicTBa (DyHKIMN HETIPEPBIBHBIX

115 https://m.edsoo.ru/6aa2242c
Ha OTpe3Ke
M

116 CTON HITEPBATIOn AU PEIICHIA https://m.eds00.ru/983c4bf7
HCPAaBCHCTB
M

117 STOM HHTEPBAIOD A pelicHi https://m.edsoo.ru/79dcc343
HEPaBEHCTB
M

118 CTOM MHTCPBATOB JUA PEHICHHA https://m.edsoo.ru/42262dbf
HEPaBEHCTB
N .

119 pHMeHUe FIHE CBOHCTE HENPEPRIBHBIX https://m.edso00.ru/ca96725f
(byHKUMI 17151 pelieHus 3a1a4
n .

120 PHMEHEITHE CBOHMCTE HENPEPRIBHAIX https://m.eds00.ru/17286267
GbyHKIMA 1715 pemeHust 3a1a4d
I1

121 EPBAst M BTOPAX HPOHSBOMILIe https://m.edsoo.ru/a966531b
byHKIIUN
o o

122 HIPSACICHHE, TeOMeIprHeciH https://m.edsoo.ru/bfb748b1
CMBICJT TIPOU3BOAHOU
o .

123 npeneneHnue > usmeckuii embicn https://m.edsoo.ru/4c2b1416
IIPOU3BOTHON
v .

124 PABHEHHC KACATCILHOM K rpaguicy https://m.edsoo.ru/bfc1b543
byHKIIUN
v .

125 PABHCHIE KACATEILHON K rpagHicy https://m.edsoo.ru/912be4f3
byHKIIUN
IT

126 pOHSB?HHHe SICMEHTAPHEIX https://m.edsoo.ru/3226affc
byHKIMII
IT

127 POHSBOIIIRIC SICMEHTapHEDG https://m.edsoo.ru/87a6f8a5

byHKIII



https://m.edsoo.ru/6aa2242c
https://m.edsoo.ru/983c4bf7
https://m.edsoo.ru/79dcc343
https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
https://m.edsoo.ru/3226affc
https://m.edsoo.ru/87a6f8a5

IIpousBoaHas CyMMBlI,

128 MIPOM3BEICHUS, YACTHOTO U 1 https://m.edsoo.ru/26fa41b9
KOMITO3HUITMH (YyHKITHA
IIpousBoaHas CyMMBlI,

129 MIPOU3BE/ICHUS], YACTHOTO U 1 https://m.edsoo.ru/44876d3a
KOMIIO3ULIMU (PYHKIUH
[IpousBogHas CyMMBI,

130 MIPOU3BEICHHUS, YACTHOTO H 1 https://m.edso0.ru/3984aa6¢c
KOMIIO3ULIMU (PYHKIUH

131 Korrposenas padora: 1 1 https://m.edsoo.ru/cd83e15d
"IIpousBoanas"
[ToBTOpeHue, 06001IEHNE,

132 CUCTEMAaTH3aINA 3HAHUIL: 1 https://m.edsoo.ru/aech94ba
"YpaBuenus"
[ToBTOpenHue, 06001IeHNE,

133 CUCTEMaTH3aIlUs 3HAHHH: 1 https://m.eds00.ru/6¢985843
"OyHkuun"

134 HroroBast koHTpOIBHAS paboTa https://m.edsoo.ru/4b13ba64

135 HroroBas koHTpoJIbHAsI paboTa https://m.edsoo.ru/df719817

136 Hostoperte, O6O6meHI:Ie’ 1 https://m.eds00.ru/48271c3c
cucreMaruni3anusia 3HaHUNu

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/26fa41b9
https://m.edsoo.ru/44876d3a
https://m.edsoo.ru/3984aa6c
https://m.edsoo.ru/cd83e15d
https://m.edsoo.ru/aecb94ba
https://m.edsoo.ru/6c985843
https://m.edsoo.ru/4b13ba64
https://m.edsoo.ru/df719817
https://m.edsoo.ru/48271c3c

11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbBbIE
o
J:;n Tewa ypoxa Bcero Kontpoakueie  Ipaxruiecikue i[:;:ennﬂ :g:aﬂzEZfeanme
padoThI padoThI pecypen

[IprMmeHeHne nporu3BOIHON K

1 HcCre0BaHI0 (DYHKITUI Ha 1 https://m.edsoo.ru/72b24fd7
MOHOTOHHOCTBH U 3KCTPEMYMbI
[IprMmeHeHne nporu3BOIHON K

2 Hccie0BaHuI0 (DYHKITUI Ha 1 https://m.edsoo.ru/alc89b24
MOHOTOHHOCTb M 9KCTPEMYMbI
IIpuMeHeHne nNpou3BOIHON K

3 UCCJICIOBAHUIO (DYHKITHI Ha 1 https://m.edsoo.ru/c165191e
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne Nponu3BOIHON K

4 WCCJICIOBAHHIO (DYHKITHI Ha 1 https://m.edsoo.ru/787del7d
MOHOTOHHOCTBH U 3KCTPEMYMbI
[IprMmeHeHne nporu3BOIHON K

5} WCCJICIOBAaHUIO (PYHKITHI Ha 1 https://m.edsoo.ru/b4fdf8fe
MOHOTOHHOCTBH U 3KCTPEMYMbI
[IprMmeHeHne nporu3BOIHON K

6 HcCre0BaHI0 (DYHKITUI Ha 1 https://m.edsoo.ru/d4a7b6f7
MOHOTOHHOCTb M 9KCTPEMYMBI
Haxoxaenne HanOoIbIIero U

7 HAaUMEHBIIIETO 3HAUYCHUS 1 https://m.edsoo.ru/4c15f33d

HENpepbhIBHON (QYHKIIMU HA OTPE3Ke



https://m.edsoo.ru/72b24fd7
https://m.edsoo.ru/a1c89b24
https://m.edsoo.ru/c165191e
https://m.edsoo.ru/787de17d
https://m.edsoo.ru/b4fdf8fe
https://m.edsoo.ru/d4a7b6f7
https://m.edsoo.ru/4c15f33d

Haxoxneaue HanbonpLUero u
HAVMMEHBIIETO 3HAYECHUS
HENPEePBHIBHON (YHKITUU HA OTPE3KE

https://m.edsoo.ru/a4f28db4

Haxoxneaue HanbonpLUero u
HAUMEHBILIEr0 3HAYCHUS
HENPEePHIBHON (YHKIIUU HA OTPE3KE

https://m.eds00.ru/36697f39

10

Haxoxnenne HanOoJIbIIero
HANMMCHBIICTO 3HAUYCHUA
HENpepbIBHON (PYHKIIUU HA OTPE3KE

https://m.edso0.ru/77268c2b

11

Haxoxnenne HanOoJIbIIero U
HANMEHBIIIETO 3HAUYECHUS
HENPEePBIBHON (YHKITUU HA OTPE3KE

https://m.edsoo.ru/7bal1134

12

Haxoxnenne HanOoJIbIIETO U
HANMEHBIIIETO 3HAUYECHUS
HENPEePBIBHON (YHKITUU HA OTPE3KE

https://m.edsoo.ru/b8438d9b

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAaWIy4llIero peleHus
B MPUKJIAHBIX 3a7a4ax

https://m.edsoo.ru/9c594e6d

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWIY4IlIero peleHUs
B IIPUKJIAHBIX 3aa4ax

https://m.edsoo.ru/b27235ee

15

[IpumeHeHre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH U
YCKOpEHUsI Ipoliecca, 3aIaHHOTO
dopmyoit unu rpadhukom

https://m.edsoo.ru/59e47d67

16

[IpumeHeHue nporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U

https://m.eds00.ru/971f5943



https://m.edsoo.ru/a4f28db4
https://m.edsoo.ru/36697f39
https://m.edsoo.ru/77268c2b
https://m.edsoo.ru/7ba11134
https://m.edsoo.ru/b8438d9b
https://m.edsoo.ru/9c594e6d
https://m.edsoo.ru/b27235ee
https://m.edsoo.ru/59e47d67
https://m.edsoo.ru/971f5943

YCKOpEeHHUS Ipoliecca, 3alaHHOTO
dbopmyoit mim rpadgukom

17 Kommnosurus ¢yHKImit https://m.edsoo.ru/25a29552

18 Kommozurus ¢hyHKmmit https://m.edso0.ru/8d86b63b

19 Kommnosurus ¢yHKImit https://m.edsoo.ru/6¢f3dbe4
['eomeTpuyeckue 0Opassl

20 ypaBHEHU HA KOOPJIUHATHON https://m.edsoo.ru/5964bd28
TUTOCKOCTH
I'eomerpuueckue oo6pa3bl

21 ypaBHEHU HA KOOPJIUHATHON https://m.edsoo.ru/13bca2d3
TUTOCKOCTH
KonTtponbnas pabora:

22 "UccnenoBanue QyHKIHIA ¢ https://m.edsoo.ru/45e836e7
MOMOIIIbIO TPOU3BOAHON"

23 HepUBOO6p AsHazl, OCHOBHOT https://m.edsoo.ru/d6b88931
CBOWCTBO MEPBOOOPA3HBIX
[TepBOOOpa3HbIE AIIEMEHTAPHBIX

24 dbynkumid. [TpaBuna HaxoXaeHUS https://m.edsoo.ru/a872a135
epBOOOPa3HBIX
[TepBoOOpa3HbIe NTEMEHTaPHBIX

25 dbynkumid. [TpaBuna HaxoXaeHUS https://m.edsoo.ru/ecbb5cd3
epBOOOPa3HBIX

26 Hirrerpast. T eometpireckiti cMbicit https://m.edsoo.ru/9a928cae
AHTETpaa
Brranciienne onpenenéHHOro

27 uHTerpana mo ¢popmyie Herotona- https://m.edsoo.ru/cadbec52

JletiOHuLa



https://m.edsoo.ru/25a29552
https://m.edsoo.ru/8d86b63b
https://m.edsoo.ru/6cf3dbe4
https://m.edsoo.ru/5964bd28
https://m.edsoo.ru/13bca2d3
https://m.edsoo.ru/45e836e7
https://m.edsoo.ru/d6b88931
https://m.edsoo.ru/a872a135
https://m.edsoo.ru/ecbb5cd3
https://m.edsoo.ru/9a928cae
https://m.edsoo.ru/ca9bec52

Brrurcinenue onpeaenéHHOro

28 uHTerpana mo ¢popmyie Herotona- https://m.edsoo.ru/972a1115
JletiOHMIIA
IIpuMeHeHnue unTErpana s

29 HaXOXXIECHUS IIOLIAeH MIOCKUX https://m.edso0.ru/8893e18d
¢uryp
[IpuMmeHeHnue uHTErpaia s

30 HaXOXXCHUs 00BEMOB https://m.edsoo.ru/5a81da96
TEOMETPHUYECKUX TETl
N .

31 PUMEPGL pertietid . https://m.edsoo.ru/eba4834c
nudepeHIATbHBIX YPaBHCHUH
I o

32 DHMEPBI PEHICHIH . https://m.edsoo.ru/29e9abab
nudepeHIATBHBIX YPaBHCHUM
MaremaTrueckoe MOJCIIUPOBAHKE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO https://m.edso0.ru/4587db4c
Qg depeHIMaIbHbIX ypaBHEHUN
K oora:

34 OHTpOIbHad pabora https://m.edsoo.ru/35d34e25
"[TepBooOpasnHas u uHTETpaN"
T

35 pHVF OHOMETPUHECKHE (pYHKIIMH, HX https://m.edso0.ru/8294d298
CBOMCTBa U Tpaduku
T

36 pHUF OHOMETPUHECKHE (pYHKIIMH, HX https://m.edsoo.ru/be4fdc16
CBOWCTBA U TrpaduKu
T

37 PHIOHOMETPIECKIE (QYHKITH, 1% https://m.eds00.ru/24d99a13
CBOICTBa U Tpaduku
T

38 pHVF OHOMETPUHECKHE (pYHKIIMH, HX https://m.edsoo.ru/dc3ad111
CBONCTBa U Tpaduku
T

39 PHTOHOMETPHCCKHE (YHKLIH, X https://m.edso0o.ru/18a64ffa

CBOWCTBA U TrpaduKu



https://m.edsoo.ru/972a1115
https://m.edsoo.ru/8893e18d
https://m.edsoo.ru/5a81da96
https://m.edsoo.ru/eba4834c
https://m.edsoo.ru/29e9aba6
https://m.edsoo.ru/4587db4c
https://m.edsoo.ru/35d34e25
https://m.edsoo.ru/8294d298
https://m.edsoo.ru/be4fdc16
https://m.edsoo.ru/24d99a13
https://m.edsoo.ru/dc3ad111
https://m.edsoo.ru/18a64ffa

40

OT160p KopHEH
TPUTOHOMETPUYECKUX YPaBHEHHH C
HOMOIIBIO TPUTOHOMETPHUIECKOM
OKPY>KHOCTH

https://m.edsoo.ru/ecla2fc7

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
HOMOIIBIO TPUTOHOMETPUIECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/4e3fd474

42

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
IIOMOILBI0 TPUTOHOMETPUYECKON
OKPYXXHOCTH

https://m.edsoo.ru/c2e7c593

43

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C
IIOMOILBIO0 TPUTOHOMETPUYECKON
OKpPY’KHOCTHU

https://m.edsoo.ru/c2fd7{3f

44

Pemenune TpuroHomMeTpruuecKux
HEPaBEHCTB

https://m.edsoo.ru/1a2229a7

45

Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

https://m.edsoo.ru/9eb6285f

46

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/c4ea39e4

47

Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

https://m.edsoo.ru/552f882¢c

48

Kontponbnas padora: "['paduku
TPUTOHOMETPUUECKUX (QYHKIHI.
Tpuronomerpuyeckue
HepaBeHCTBA"

https://m.edsoo.ru/d269fbf8



https://m.edsoo.ru/ec1a2fc7
https://m.edsoo.ru/4e3fd474
https://m.edsoo.ru/c2e7c593
https://m.edsoo.ru/c2fd7f3f
https://m.edsoo.ru/1a2229a7
https://m.edsoo.ru/9eb6285f
https://m.edsoo.ru/c4ea39e4
https://m.edsoo.ru/552f882c
https://m.edsoo.ru/d269fbf8

OcHOBHBIC MCTObI pCIICHUA

49 https://m.edsoo.ru/81c3dd2c
ITIOKA3aTCIIbHBIX HepaBeHCTB
O

50 CHOBHDIC METOIRT pEIICHHA https://m.edsoo.ru/17dc6ffl
I10KA3aTCIIbHBIX HepaBeHCTB
OcHo € METO, enle

51 HOBHDIC METOIBL PEILCHHs https://m.edsoo.ru/793cad36
ITIOKA3aTCIIbHBIX HepaBeHCTB
O

52 CHOBHDIC METO/IB! pEIICHIA https://m.edsoo.ru/235985a4
ITIOKA3aTCIIbHBIX HepaBeHCTB
O

53 CHOBHDIC METOIRT pEIICHHA https://m.edsoo.ru/5a81cdb2
JIOI‘apI/I(I)MI/I‘IeCKI/IX HepaBeHCTB
OcHo € METO, enle

54 HOBHBIC METOIBL PEILCHHA https://m.edso0.ru/91498ea5
J'IOFapI/I(bMI/I‘IeCKI/IX HepaBeHCTB
O

55 CHOBHDIC METOIRT pEIICHHA https://m.edsoo.ru/5b7d4dc6
JIOI‘apI/I(I)MI/I‘IeCKI/IX HepaBeHCTB
O

56 CHOBHDIC METOIRI pEIICHHA https://m.edsoo.ru/d223d229
JIOI‘apI/I(I)MI/I‘IeCKI/IX HepaBeHCTB
O

57 CHOBHDIC METOIBI pEHICHHA https://m.edsoo.ru/15dc7746
praHHOHaJIBHBIX HepaBeHCTB
O

58 CHOBHDIC METOIRT pEIICHHA https://m.edsoo.ru/271334a9
I/IppaI_II/IOHaJIBHBIX HepaBeHCTB
OCHOBHI)IG MECTOAbI PCIICHUST

59 AbLD https://m.edsoo.ru/5dd722d8
I/IppaI_II/IOHaJIBHBIX HepaBeHCTB
O

60 CHOBHDIC METOIBI pEHICHHA https://m.edsoo.ru/b1fe93ee
praHHOHaJIBHBIX HepaBeHCTB
I'pa €CKHE METO ele

61 pacpuuecKue METOAb petl Iumﬂ https://m.edsoo.ru/fed1b92b
HPppalMOHAJIbHBIX YPaBHEHUHU
I'padnueckue MeTOIBI PELICHUS

62 pad AAbLP https://m.edsoo.ru/cd24f4c7

UPPALMOHAIIBHBIX YPaBHEHUN



https://m.edsoo.ru/81c3dd2c
https://m.edsoo.ru/17dc6ff1
https://m.edsoo.ru/793cad36
https://m.edsoo.ru/235985a4
https://m.edsoo.ru/5a81cdb2
https://m.edsoo.ru/91498ea5
https://m.edsoo.ru/5b7d4dc6
https://m.edsoo.ru/d223d229
https://m.edsoo.ru/15dc7746
https://m.edsoo.ru/271334a9
https://m.edsoo.ru/5dd722d8
https://m.edsoo.ru/b1fe93ee
https://m.edsoo.ru/fed1b92b
https://m.edsoo.ru/cd24f4c7

63

I'paduueckue MeTo bl pemeHus
NOKa3aTeIbHBIX ypaBHCHUN

https://m.edsoo.ru/22d6f222

64

I'paduueckue MeTo bl pemeHus
MOKAa3aTeTbHBIX HEPABEHCTB

https://m.edsoo.ru/2bef6717

65

['padmyeckue METOABI peLIeHUS
JorapupMUUECKUX ypaBHEHUI

https://m.edsoo.ru/aafb357¢c

66

I'paduueckue MeTo bl penieHus
JOTapuPMHUUECKUX HEPABEHCTB

https://m.edsoo.ru/9ac2bfb2

67

I'paduueckue MeTo bl pemeHus
norapu(pMHUUECKUX HEPABEHCTB

https://m.edsoo.ru/4d21fb76

68

['padmyeckue METOABI peLIeHUS
MOKa3aTeNbHbBIX U
JorapupMUUECKUX ypaBHEHUI

https://m.edsoo.ru/6aaef75a

69

I'paduueckue MeTo bl pemeHus
NOKa3aTeIbHBIX U
JOTapU(PMHUUECKUX ypaBHECHUI

https://m.edsoo.ru/acd32149

70

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U
norapu(pMHUECKUX HEPABEHCTB

https://m.edsoo.ru/fffb2d68

71

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U
norapu(pMHUUECKUX HEPABEHCTB

https://m.edsoo.ru/a2b88522

72

KonTtposbnas padoTa:
"UppauroHalibHbIe, MOKa3aTEIbHbIE
U Jorapu(pMuUecKrue HepaBeHcTBa"

https://m.edsoo.ru/d81de93b

73

Kommnekcurle yncia.
Anrebpanueckas u

https://m.edsoo.ru/d8bd6631



https://m.edsoo.ru/22d6f222
https://m.edsoo.ru/2bef6717
https://m.edsoo.ru/aafb357c
https://m.edsoo.ru/9ac2bfb2
https://m.edsoo.ru/4d21fb76
https://m.edsoo.ru/6aaef75a
https://m.edsoo.ru/acd32149
https://m.edsoo.ru/fffb2d68
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TpUroHoOMeTpuyeckast HopMel
3aIMCH KOMIUIEKCHOTO YHCIIa

KoMmnekcusle uncia.
Anrebpanueckas u

74 https://m.edsoo.ru/187c44ac
TpUroHoOMeTpuyeckast HopMel
3aMCU KOMIUIEKCHOTO YHCiIa
A €THUYECKUE oIlepa C

75 pHGMeTHIECKHE OnepanH https://m.eds00.ru/73341746
KOMITJICKCHBIMHM YU CJIaMH
A

76 PHQMETHYIECKNE Onepati ¢ https://m.eds00.ru/57629985
KOMILIEKCHBIMH YHCIAMHU
306

77 30DpaNCHHC KOVM TUICKCHBIX HHCe https://m.edso0.ru/8c93chd7
Ha KOOPJAMHATHOW MJIOCKOCTH
H300paxenue ko €eKC ce

78 PAEHIE K VMHH KCHBIX AHCET https://m.edsoo.ru/3a41cc66
Ha KOOPJAMHATHOW MJIOCKOCTH
(6)) M K n-oi

79 opmyJia Viyaspa. ROpHH T-ou https://m.edsoo.ru/a5be4ee8
CTEIEHU U3 KOMIUIEKCHOTO YUCIIa
(0)) M . K Nn-oi

80 opMyJia Viyaspa. ROpHH Ti-ou https://m.edsoo.ru/22blca52
CTEIEHN U3 KOMIUIEKCHOTO YHCIIa
[TpuMeHEeHNEe KOMIUICKCHBIX YUCEIT

81 JUTSL pelIeHust (PU3NIEeCKUX 1 https://m.edsoo.ru/287818af
TEOMETPHUYECKUX 3a7a4
K oora:

82 " OHTPOIIbHa pabota " https://m.eds00.ru/63be536f

KomMmiuiekcHble yncia

83 HatypanbHble u nenblie yncna https://m.eds00.ru/46736¢23

84 Harypanbnbie u 11161 ynciaa https://m.edsoo.ru/a7bcc942
IT

85 PHMEHCHHIE NPUSHAKOB https://m.edsoo.ru/b162b7ca

JACIINMMOCTHU OECJIbIX YHUCEII



https://m.edsoo.ru/187c44ac
https://m.edsoo.ru/73341746
https://m.edsoo.ru/57629985
https://m.edsoo.ru/8c93cbd7
https://m.edsoo.ru/3a41cc66
https://m.edsoo.ru/a5be4ee8
https://m.edsoo.ru/22b1ca52
https://m.edsoo.ru/287818af
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https://m.edsoo.ru/b162b7ca

86

IIpuMeHeHue npru3HaKoB
JEIMMOCTH LIETIBIX YUCEI

https://m.edsoo.ru/68bb5921

87

IIpuMeHeHue npru3HaKoOB
nenumoctH nenbix yncen: HOJ u
HOK

https://m.edsoo.ru/bdb89cca

88

[IpuMmeHeHne nNpu3HAKOB
nenumoctH 1enbix yucenr: HOJ u
HOK

https://m.edsoo.ru/a85cdd79

89

[IpruMmeHeHne npu3HaKOB
JEIUMOCTH LIETBIX YHUCEN: OCTATKU
0 MOAYJIIO

https://m.edsoo.ru/f636c614

90

[IpuMeHeHue npru3HaKoB
JEIAMOCTH LIEJIBIX YACEN: OCTATKU
10 MOAYJIIO

https://m.edsoo.ru/edc239c4

91

[IpuMeHeHue npru3HaKoB
JETMMOCTH LIENBIX YUCET: aJITOPUTM
EBknnpa nos pemenus 3agad B
IEIBIX YHCIax

https://m.edsoo.ru/77a47562

92

KonTponsHas padora: "Teopus
LeJbIX yncen"

https://m.edsoo.ru/fdb581a2

93

CucreMa ¥ COBOKYITHOCTb
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

https://m.edsoo.ru/e1745b95

94

CucreMa ¥ COBOKYITHOCTb
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI M CUCTEMBI-CJIE/ICTBUS

https://m.edsoo.ru/655dd6fb



https://m.edsoo.ru/68bb5921
https://m.edsoo.ru/bdb89cca
https://m.edsoo.ru/a85cdd79
https://m.edsoo.ru/f636c614
https://m.edsoo.ru/edc239c4
https://m.edsoo.ru/77a47562
https://m.edsoo.ru/fdb581a2
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https://m.edsoo.ru/655dd6fb

95

OCHOBHBIE MCTObI pCIICHUA
CHCTEM U COBOKYITHOCTEH
palMOHATIBHBIX YpaBHEHUN

https://m.edsoo.ru/e17f79ce

96

OcHOBHBIE METO/IBI PELLICHUS
CUCTEM U COBOKYITHOCTEM
UPPALMOHAIIBHBIX YPaBHEHUN

https://m.edsoo.ru/34c15bcl

97

OcHOBHBIE METOBI PEILICHUS
CUCTEM U COBOKYITHOCTEM
[I0Ka3aTEJIbHBIX YPAaBHEHUM

https://m.edsoo.ru/bbd36d23

98

OcHOBHBIE METO/IbI PELICHUS
CHCTEM M COBOKYITHOCTEH
MOKa3aTeIbHBIX YPaBHEHUM

https://m.edso0.ru/636¢7cd8

99

OcHOBHBIE METOIbI PEIICHUS
CHCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUI

https://m.edsoo.ru/a2dac63a

100

OcHOBHBIE METO/IBI PELLICHUS
CUCTEM U COBOKYITHOCTEM
JOrapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/c96be5d2

101

[IpuMeHeHue CUCTEM K PELICHUIO
MaTeMaTU4YeCKMX 3a/1ad U 3aJa4 u3
pa3nuyHbIX 00JacTell HaAyKu U
peanbHOM )KU3HU, UHTEPIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

https://m.eds00.ru/6393645c

102

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTU4YeCKMX 3a/1ad U 3aJa4 u3
pa3nuyHbIX 00JacTell HaAyKu U
peanbHOM )KU3HU, UHTEPIPETALINS
IIOJIyYEHHBIX PE3yJIbTaTOB

https://m.edso0.ru/48a35649



https://m.edsoo.ru/e17f79ce
https://m.edsoo.ru/34c15bc1
https://m.edsoo.ru/bbd36d23
https://m.edsoo.ru/636c7cd8
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[IpuMeHeHre HEPaBEHCTB K
peIIeHUI0 MaTEeMAaTHYEeCKUX 3a71a4 U
3a/1a4y U3 pa3InIHbIX 00JacTei

103 . https://m.edsoo.ru/7fcf8cll
HaYKI/I 58 peanLHon KHU3HU,
I/IHTepHpeTaHI/Iﬂ l'IOJ'Iy‘IeHHI)IX
pe3yanaT0B
KonTtponbhas pabora: "Cuctemsl

104 PAIOHAIILHBIX, HPPAIOHATLHBIX https://m.edso00.ru/9922183a
ITI0OKA3aTCIIbHBIX U
Jorapu(MUUECKUX ypaBHEHUN"
P

105 AHHOHATLHRIC YPABHEHHA € https://m.edsoo.ru/c1213849
napaMeTpamMu
P

106 AUHOTATILHBIC HEPABEHCTRA © https://m.edsoo.ru/2cfac246
napamMeTpamu
P

107 AHHOHATILHDIC CHCTEMBI € https://m.edsoo.ru/57d45bab
napaMeTpamMu
"

108 PPAIONATLHBIC YPABHEHITL, https://m.edsoo.ru/b5balf6a
HEPAaBEHCTBA C TTapaMeTPaMH
"

109 PPAHONATLHBIC CHETEMBL € https://m.eds00.ru/3f2c9546
napamMeTpamu
IT

110 ORA3FTCILHPEIC YPABHCEHHA, https://m.edsoo.ru/8b48e9c2
HEPAaBEHCTBA C TTapaMeTPaMH
11

111 OKA3ATCILHRIC CHCTEMBL © https://m.edsoo.ru/e627c75e
napaMeTpamMu
JI

112 OrapuMHECKUE yPABHCHHS, https://m.edsoo.ru/b88a8alf
HEPABEHCTBA C ITapaMeTpamMu
JI

113 OrapHPMHHCCKHC CHCTEMBI C https://m.edsoo.ru/c59fc125

napameTpamu



https://m.edsoo.ru/7fcf8c11
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114

TpuroHomeTpru4ecKue ypaBHEHUS C
napaMeTpamu

https://m.edsoo.ru/e1788242

115

TpuronomeTpuueckrue HEpaBeHCTBA
C IapaMeTpaMu

https://m.edsoo.ru/c82157b1

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

https://m.edsoo0.ru/85ea8653

117

[Toctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOIeIeH
pEAbHBIX CUTYALUN C TTOMOILBIO
YpaBHEHUH C MMapaMeTpamu

https://m.edso00.ru/1346597e

118

[Toctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJEIIEN
peanbHBIX CUTyaluii ¢ TOMOIIBIO
CHUCTEM ypaBHEHUH C apaMeTpaMu

https://m.edsoo.ru/8ddcc5f8

119

[Toctpoenue u uccinenoBaHue
MaTeMaTUUECKUX MoJeilei
peaIbHbIX CUTYyallui C TOMOIIbIO
CHUCTEM ypaBHEHUH C apaMeTpaMu

https://m.edsoo.ru/dc15elbc

120

KonTtponbHas pabdota: "3anauu ¢
napaMmerpamu”

https://m.edsoo.ru/8bb56815

121

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3aIsI 3HAHUH:
"YpaBuenus"

https://m.edsoo.ru/5e14c2d2

122

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMaTU3aIsI 3HAHUH:
"YpaBuenus"

https://m.edsoo.ru/88fa2b1f
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123

[ToBTOpeHnue, 060061ICHNE,
CHUCTEMAaTU3aIys 3HAaHUH:

"VpaBHenus. Cuctembl ypaBHEHUMN"

https://m.edsoo.ru/6e596f46

124

[ToBTOpeHnue, 060061ICHNE,
cUCTeMaTH3aIs 3HaHW:
"HepaBenctBa"

https://m.edsoo.ru/bba6ag8h8

125

[ToBTOpEeHmE, 0000IICHNE,
cHCTeMaTH3aIus 3HaHUH
"HepaBenctBa"

https://m.edsoo.ru/59elcscc

126

[ToBTOpEHmE, 0600IIECHNE,
CHUCTEMAaTU3alysI 3HAHUH:
"Hepasencrna"

https://m.edsoo.ru/bb2f11dc

127

[ToBTOpeHme, 0600IICHNE,
CHUCTEMaTU3aIsI 3HAHUH:
"IIpousBoaHas u e€ mpumMeHenue"

https://m.edsoo.ru/c9135ala

128

[ToBTOpenue, 060061ICHNE,
cUCTeMaTH3aIMs 3HAHWI:
"I[IpousBoaHas u e€ mpumMeHeHue"

https://m.edsoo.ru/e8d66c2a

129

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3aIus 3HAHW:
"IIponsBoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/acdaee92

130

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3als 3HAHUN:
"NHuTerpan u ero npuMeHeHue"

https://m.edsoo.ru/e45f3b4b

131

[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIys 3HAaHUH:
"®yHkuun"

https://m.edsoo.ru/5422efad



https://m.edsoo.ru/6e596f46
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[ToBTOpeHnue, 060061ICHNE,

132 cucTeMaTu3alus 3HaHWIl: 1 https://m.edsoo.ru/6ac38b58
"®yHkuun"
[ToBTOpeHnue, 060061ICHNE,

133 CUCTEeMaTH3aIus 3HAHWH: 1 https://m.edsoo.ru/3e82ffa2
"OyHkuun"

134 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/bf427961

135 HroroBast koHTpoOIBHAs paboTa 1 https://m.edsoo.ru/c8abacc?

136 Hosroperne, o6o6meH1:1e, 1 https://m.edso00.ru/a284cdad
cucreMaTtTui3aluda 3HaHUN

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMBI

10 KITIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsAEMOro .
0o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJabTara
1 Yucna u BEIYUCICHUS
11 OnepupoBaTh MOHATHUSAMH: PALUOHATBHOE W JEUCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAS U ACCATUYHAS P00, MPOIICHTHI
12 Breimonuate  apudmernyeckue omepanuu € PalMOHANBHBIMH U
' JNEHCTBUTENLHBIMH YUCIIAMU
13 BommonuaTe  mpuOIMKEHHBIE — BBIYMCIICHUS, MCIONB3Yys  MpaBuiia
' OKPYTJICHUS, IeTIaTh MPUKUKY U OIIEHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJIbIM MTOKa3aTelIeM, CTaHAapTHas
14 dbopMa 3amucH JEMCTBUTEIHLHOTO YKCIA, KOPEHb HAaTYpaJbHON CTENEHHU;
' MCIIOJIb30BaTh MOAXOANIYI0 (pOpMy 3amucu JEHCTBUTENBHBIX YHCEN s
pelIeHUs PaKTUYECKUX 3a]1a4 U MPEe/ICTaBICHUS] TaHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TAaHT'€HC MPOHU3BOJIHHOTO
1.5 yIJjla; HWCIOJb30BaTh 3alCh TPOW3BOJIBHOTO yrIia depe3 oOpaTHbIC
TPUTOHOMETpHUecKHe (PyHKINN
2 VYpaBHEHMS U HEpaBEHCTBA
OnepupoBaTh NOHATUSMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIENOE,
2.1 panroHaIbHOE, HUPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
59 BrinmonHsATe mpeodpa3oBaHus TPUTOHOMETPUUECKHX BHIPAKEHUH U peliaTh
' TPUTOHOMETPUYECKHUE YPaBHEHUS
BrimonHaTe npeoOpa3oBaHusl IENbIX, PAIlHOHATBHBIX U UPPAIMOHATBEHBIX
2.3 BBIPQXXCHUI M pEmIaTh OCHOBHBIC THUIBI IENBIX, PAIMOHATBHBIX U
UPPAlMOHATIFHBIX YPAaBHEHHUI U HEPABCHCTB
54 [TpyMeHsTh ypaBHEHUS U HEPABEHCTBA JUIsl PELICHUS MaTeMaTHYeCKHX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 001acTe HAYKH U PeaIbHOM KU3HU
MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBISATh
2.5 BbIpaXXCHHSI, YpaBHEHHU s, HEPABEHCTBA M0 YCJIOBHIO 33/Ja4H, UCCIEI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCTIOIb30BAHUEM allllapara anreopsl
3 OyHKUIUHU U TpaduKu
OnepupoBaTh NOHATUSAMU: QYHKIINS, CTIOCOOBI 3aAaHus PYHKITUH, 00J1aCTh
3.1 OTIpeNieNIeHusT M MHOXECTBO 3HaueHWi (yHKUMHU, rpaduk (yHKIHH,

B3aMMHO 0OpaTHbIe (yHKIUU




OnepupoBaTh MOHATUSAMH: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH

32 GyHKIHMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatk rpaduku GyHKIUHN U1 pelieHns ypaBHeHUN
34 Crpouts W uyuTaTh TpaduKW JUHEHHON GYHKIHMH, KBaIpaTHIHON
' GyHKIHMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TT0Ka3aTeaeM
Ucnonb3oBatk rpaduku (GyHKUMNA UIsI WCCIEAOBAaHUS IPOIECCOB U
35 3aBUCHUMOCTEH TIpH PELICHUU 3aJa4 U3 JIPYTuX Y4eOHBIX MPEAMETOB U
' peaqpbHON KM3HM, BBIpaXaTh (OpPMyJaMHd 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana maTeMaTH4ecKOro aHanu3a
41 OnepupoBaTh MOHATHSIMH: TIOCIEAOBATEIIBHOCTD, apu(pMeTHYecKas |
' reoOMeTpUYEeCcKasi MPOrPEeCCUH
OnepupoBarTh MOHATHSAMH: OECKOHEYHO YOBIBAIOIAsi TeOMETpUYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO  yOBIBAIOIIEH  TreoMeTphuYecKoi
MIPOTPECCUH
4.3 3anaBarh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOAMHU
44 Ncnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH W MPOTPECCHl  IJIst
' pelieHus pealibHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa ¥ J0THMKa
5.1 OrniepupoBaTh MOHATHSAMHU: MHOXKECTBO, OTNIEpaIliy HaJ MHOKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIA —ammapar JUisi OMHUCaHUs
5.2 peaTbHBIX POIIECCOB | SBJIICHUM, TPH PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX
MIPEMETOB
53 OnepupoBaTh  TMOHATHSIMH:  OMpEJICIICHHWE, Teopema,  CJEJICTBUE,
JI0KA3aTeIbCTBO
11 KJJACC
Kona .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOM
NMpoBePsSieMoOro .
o0pa3oBaTe/IbHOW MPOrPaMMbl CpeHero 001ero od0pa3oBanusi
pe3yabTarTa
1 Yucna v BRIYUCICHUS
OnepupoBaTh MOHATUSIMH: HATypalbHOE, I1€JI0€ YHCIIO; HCIOJIB30BaTh
11 NPHU3HAKK JIETMMOCTH LEJIBIX YHCEl, pa3joKEHUE YHClia Ha TPOCTHIC
MHO>KUTENH TSl PEIICHUS 33129
1.2 OniepupoBaTh MOHITHEM: CTETICHB C PAlIMOHATLHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE U HATypaJbHbIC
' sorapumMbl
2 YpaBHEHHS 1 HEpABEHCTBA




2.1

[IpumeHsATH CBOWCTBA CTENEHH JUIsI TNPEoOpa3oOBaHUs BBIPAKCHHIA,
OIEpUPOBATh NOHATHUSAMHU: IOKA3aTENIbHOE YPaBHCHHE W HEPAaBEHCTBO;
pelaTh OCHOBHBIEC THIIBI IOKA3aTEIbHBIX YPABHEHUN 1 HEPABEHCTB

2.2

BomonaaTh mpeoOpazoBaHMs BBIPAKEHUH, COAEp)KALIMX JIOrapu(pMbI;
OTIEpHPOBATH MOHATUAMU: JIoTapu(PMUUECKOe ypaBHEHHE M HEPAaBEHCTBO;
pemaTh OCHOBHBIE THIIBI JOTapU(MUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

HaxoauTts perieHus npocTeHImnx TPUTOHOMETPUIECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHIATUSIMU: CUCTEMA JIMHENHBIX YPABHEHHH U €€ PELICHHUE;
UCIIONIb30BAaTh  CUCTEMY  JIMHEHHBIX  ypaBHEHM  Ais  pelieHus
MPAKTUYECKHX 3a7a4

2.5

Haxomuts  pemeHus  IOpPOCTEUINMX  CUCTEM U COBOKYIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajibHble CUTyallMM Ha A3bIKE anreOpbl, COCTaBIIATh
BBIPAKCHMSI, YPABHEHUsI, HEPABEHCTBA U CHCTEMBI 110 YCJIOBHIO 3aJauH,
UCCIIEI0OBATh IOCTPOCHHBIE MO C HUCIIOIB30BaHUEM allapaTa anreOpbl

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTb NOHATHAMU: TEepUOAMYECKAs (DYHKIHUSA, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOUKH SKCTpeMyMma (yHKIMH, HauOoJblIee U
HaMMEHbIIIee 3HAaUeHUs (PYHKIIMM HA MPOMEXKYTKE; MCIIOIB30BaTh UX IS
uccieaoBanus GyHKIMH, 31aHHOU rpaduKkoM

3.2

OnepupoBaTb NOHATUSAMHU: TpadUKHU TOKA3ATEIBHON, TIorapu(phMUIECKOi 1
TPUTOHOMETPUUYECKUX (PYHKUHMH; H300pakaTh HMX Ha KOOPIMHATHOU
IUIOCKOCTH M UCTIOJIb30BATh JIJIsl pEIICHUs YPaBHEHHUI U HEPaBEHCTB

3.3

N300pakath Ha KOOPAWHATHOM IIJIOCKOCTH TpapuKH  JTHHEHHBIX
ypaBHeHI/Iﬁ U HCIIOJB30BATh HX OJid PCHICHUSA CUCTCMbIL JIMHEHHBIX
YpaBHEHUU

3.4

Ucnonws3oBarh rpaduku GyHKUMN Uil HCCIEAOBaHUS MPOILIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUYeOHBIX TUCHUIUIHH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTb MOHATHSMHU: HENpepblBHAs (QYHKIMs, IPOU3BOJAHAs
(YHKLIMHU; HCIOJIB30BaTh T'EOMETPUYECKUA U (PU3HUECKUIl CMBICT
IIPOU3BOJHON JUIS PELLICHUs 3a1a4

4.2

Haxoauth  mpou3BOJHBIE  3J€MEHTAapHBIX  (QYHKUWH,  BBIYHUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHMUS], YACTHOTO QYHKIUI

4.3

Hcnonp3oBaTh MPOM3BOAHYIO  JJIsl  UCCIEAOBaHUS  (YHKIMHM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, HPUMCHATL PE3YyJIbTAThl UCCICAOBAHHUA K
MOCTPOEHUIO TpaduKOB

4.4

Hcnonws3oBaTh MMPOU3BOAHYIO JJI HAXOXACHHUA HAWITYYIICTO PCHICHUA B
MMPUKJIAAHBIX, B TOM YHUCJIC COOUAJIBHO-3KOHOMUYCCKHUX, 3aaadax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3Has W MHTErpaj; IOHUMATh
TEOMETPUUYECKHUI M (PU3HUECKUI CMBICT HHTErpajia




4.6

Haxonute mepBooOpa3Hble DIEMEHTAapHBIX (QYHKUMN, BBIYUACIATH
uHTerpai mo ¢popmyne Heiotona — JleliOuuna

4.7

Pemats npuknaaHsle 3a1a4u, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOIO U
($u3MUeCKOro xapakrepa, CpeICTBAMH MaTEMaTUYECKOTO aHaJI13a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MIPOLEHTHI,
OCCKOHEYHBIC  TEepHOaUYEeCKUe  aApodu.  ApudMeThyeckwe  Omepaluu ¢
1.1  panuoHaANBHBIMH YWCIAMH, TIPEOOPA30BAHUS UYUCIOBBIX BhIpaxeHHi. [IpumeHeHHEe
Ipobeil ¥ TPOIEHTOB IS PEIICHUs] MPHUKIAMHBIX 33/1a4 U3 Pa3IUYHBIX OTpaciei
3HaHUU U PEALHOM KU3HU
JleicTBUTEIbHBIC qycIia. PanmonanbHbIe u HMppaloOHaIIbHbIC qycIia.
1.2  Apudmerndeckue omnepanuu C JICWCTBUTEIbHBIMUA YHuCIaMH. [IpuOmmkEHHBIC
BBIYHCIICHU S, PaBUJIA OKPYTIICHUS, IPUKHUIKA U OIICHKA Pe3yIbTaTa BEIYUCICHHIA
Crenenp ¢ menbsiM mokazarenem. CranmapTHas (opma 3amucu ACHCTBUTEIHLHOTO
1.3  uucna. Ucnonb3oBanue noaxonsmed GopMbl 3aUCH JEUCTBUTENbHBIX YUCEN IS
pelIeHrs MPaKTUUYECKUX 3a]a4 U IPECTaBICHUS JaHHBIX
14 Apudmernueckuil KOpeHb HaTypasbHOW cTereHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMHU HATypaJIbHOU CTENEHU
15 CuHyc, KOCHHYC W TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIOBOTO apryMeHTa
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 TokaecTBa U TOKIECTBEHHBIC TIPEOOpa3OBaAHUS
99 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKCHU. OCHOBHBIE
' TPUTOHOMETpHUUECKHE (POPMYIIbI
53 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. MeTon
' UHTEPBAIIOB
2.4 | Pemenune nenbix U JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 | Pemenue uppanvoHaIbHBIX YPaBHCHUN U HEPABCHCTB
2.6  PemieHue TPUTOHOMETPUYECKUX YpaBHEHHM
57 [IpumeHneHue ypaBHEeHH 1 HEPABEHCTB K PEILICHUIO0 MaTeMaTHYECKHX 3a/1a4 U 3a/1a4
' W3 pa3IMYHBIX 00JIaCTe HAYKH M peaTbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 Oynknus, crnocoObl 3amaHus Gyskuuu. ['paduk dyskmuu. B3zanmHo obOpaTHbBIE
' GyHKIMH
3.9 Ob6nacTh ompeneneHuss M MHOXKECTBO 3HaueHMi ¢yHknuu. Hymm ¢yHKuum.
' [TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUN
33 CrenenHas GyHKLUS C HATYPaJbHBIM U IIENIBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-0i CTETIeHH
3.4 Tpuronomerpuyeckas OKpY>KHOCTb, OINpEAeTICHHE TPUTOHOMETPUUYECKUX (GYHKIUI

YUCIIOBOT'O apryMEHTA




4 Hauana maremaTrnueckoro anaimsa
41 IlocnegoBaTenpbHOCTH, CIIOCOOBI 3aJaHUs MOCICAOBATCILHOCTEH. MOHOTOHHEIE
' HOCJIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas Mporpeccuu. beckoHeuHO yObIBaromas
4. reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPHUUYECKON
' nporpeccuu. Dopmyia CIOXKHBIX HpOUEHTOB. lcronb3oBaHHe MNPOTPeccUd s
pellIeHrs peabHbIX 3aa4 MPUKJIaJIHOTO XapaKTepa
5) MHoxecTBa 1 JIOTUKA
MHoxecTBO, omepauuu HaJl MHoOXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapara s OINUCAaHUS pPeaTbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHHUH 3a/1a4 U3 APYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEIHLCTBO
11 KITACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUS
1 Uwucna v BBIYUCICHUS
1.1 Harypanbable u nensie yucna. [[pu3Haku I1eTMMOCTH TIeNbIX YHCeT
1.2 Cremnensb ¢ pallMOHAIBHBIM MoKa3areneM. CBOWCTBA CTETICHU
1.3 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JOrapu(pMBbI
2 YpaBHEHHUs 1 HEpABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALINX JIOTApU(MBI
59 [IpeoOpa3oBaHue BhIpaKEHUH, COAEPIKANIUX CTENIEHHU C PAIlIOHATHHBIM
' HOKa3arejeM
2.3 [IpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB
24 [TokazarenpHbIC ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA
26 Cucrembl JMHEHHBIX ypaBHEHUM. PerneHue npukiIafHbIX 3a7ad € MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH PallMOHANIbHBIX YPABHEHHUI U HEPABEHCTB
28 [TpuMmeHeHne ypaBHEHHIA, CHCTEM U HEPABCHCTB K PEIICHUIO MATEMAaTHIECKUX 3a1a4
' Y 3a/1a4 U3 Pa3IMIHBIX 00JaCTel HAYKW U PEATbHON KU3HH
3 OyHKIUHN U TpapUKU
Oynknusa. [lepuogudeckune ¢ynknuu. [IpomMexyTKu MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl 1 MUHUMYMBI (yHKIuu. Hawnbonbinee W HamMeHbIlee 3HAYCHUE
(GyHKIUU Ha TIPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaQUKU
3.3 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu
3.4 Hcnons3oBanne rpagukoB GyHKIMHN 7151 pelIeHUs] ypaBHECHUH W THHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMHA A0 HMCCIENOBAHUS NPOIECCOB U

3.5 3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TMPH PEIICHHWH 3aJad U3 JIPYTUX Y4eOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Havana maremaTu4eckoro aHaiausa
4.1 HemnpepsiBabie hyHKIIMN. METOT MHTEPBAJIOB JIJIs PEIICHHS HEPABEHCTB
4.2 [TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKHU CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nemMeHTapHBIX (QyHKIUH. DOPMYIIBI HAXOXKIECHUS MPOU3BOIHON
' CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIUI
[IpumeHeHne NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoskieHne HanOobIIero 1 HaMMEHBIIETo 3HAYCHHUST (YHKIIUUA Ha
OTpe3Ke
[TpumeneHne MPON3BOAHOM TSl HAXO0XKICHUS HAMITYUIIETO PEIISHUS B TPUKIIATHBIX
4.5 3ajavax, IS OIpENeNIEHUs] CKOPOCTH Ipolecca, 3adaHHOro (GopMmylioi wuiam
rpaduKom
4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX
47 WHTerpa, ero reoMeTpudeckuii 1 GU3NIECKUN CMBICI. BBIYKCIIeHHEe HHTETpasIa 1Mo

dbopmyne HetoTona — JleiiOauia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeAHEro 001ero
o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, AITOPHUTMAMH pEIICHHs 3a/ad;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATH TMOHATHSIMU: ONpEICICHHE,
aKCUOMa, TeopeMa, CIICJCTBHE, CBOICTBO, IMpPH3HAK, I0KAa3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSATh UX; YMEHHE (OPMYIUPOBATH
00paTHOE W TPOTHUBOMOIOKHOE YTBEPXKICHUE, MPUBOAUTH MPUMEPHI H
KOHTPpIPUMEPBI, HCIIOJIB30BATH MCTO/ MaTeMaTHYEeCKOHU HWHAYKIUH,
NPOBOJUTH  JOKa3aTeNbHBIC pPACCYXJCHUS TPH pEIICHWH 3ajad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKACHUH; YMECHHUE
OTIEPHPOBATH MOHATUSIMH: MHOXXECTBO, MOJIMHOXECTBO, OTEpAIH HaJI
MHOXCCTBAMHU; YMCHHC HCIIOJIb30BATh TeOpeTHKO-MHOX(eCTBGHHBIﬁ
ammapar JJisi OIMCaHHsI PEaTbHBIX MPOIIECCOB U SBJICHUN U TP PEIICHUH
3aa4, B TOM YHCIC U3 APYIrux y‘-I€6HI>IX npeaMeToB; YMCHHUC
OTIEpUPOBAThH MOHATUSAMH: Tpad, CBI3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M ONUCHIBATh Tpadbl pasInYHBIMU

croco0aMu; UCTIOB30BaTh Tpadbl IPH PEIICHUH 337124

YMeHHne oneprpoBaTh MOHATUSMH: HATYypaIbHOE YHCIIO, IIeJI0€ YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJICM, KOPCHb HaTypa)’IbHOI\/'I CTCIICHHU, CTCIICHDb
C palMOHAIBHBIM  TOKa3aTeleM, CTENeHb C  JICHCTBUTEIBHBIM
mokaszarejeM, JIorapuM YHclia, CHHYC, KOCHMHYC M  TaHIEHC
IMMPOU3BOJIBHOI'O0 4YHCJId, OCTATOK IO MOAYJIIO, palrMOHAJIbHOC YHCIIO,
UppaIMOHATIFHOE  YWCIIO,  MHOXECTBA  HATypalbHBIX,  IIEIIBIX,
panroOHAaJIbHBIX, I[eﬁCTBHTeHBHBIX YHUCCII, YMCHUC HUCITIOJB30BAThH
NPU3HAKHA JIEIMMOCTH, HAUMEHBIIUI OOIIMI JeUTeNh U HauMCHbIIEe
oOmiee KpaTHOE, alropuT™M EBKIHIA MpU pelIeHu 3a1a4; 3HAKOMCTBO C
pa3IMYHBIMU  TO3WUIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHS; YMCHHE
BBIIOJIHATL BBIYMCIICHHE 3HAYCHUI U npeo6pa30BaHI/I;1 BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M Jorapudmamu, MpeoOpa3oBaHus JAPOOHO-PAITMOHATBHBIX

BI:IpB.)KGHHfI; YMCHUC OINCPUPOBATH IMOHATHAMU: IMOCICAOBATCIBHOCTD,




apudMeTHIecKas Iporpeccus, FreoMeTprIecKas porpeccus, 0eCKOHEYHO
yObIBarolasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHME  3a/aBaThb
MI0CJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
YMEHHUE ONEepUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHUCIIO, CONMpPSKEHHBIE
KOMILJIEKCHBIC YHCIIa, MOAYJ b M apTYMEHT KOMILJIEKCHOTO 4yHcia, popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpudecKas, TPUrOHOMETpHUEecKas U
anreOpanyeckas); yMeTb NPOU3BOAUTH apu(METHUECKUE IeHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH TPUMEPBl  HCIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHUAMHU: MaTpuma 2x2 m 3%3,

OTpeAeNUTeNb MaTPUIIbl, TEOMETPUUECKHIM CMBICIT OTIPEAeTUTENS

YMeHue ornepupoBaTh NOHATUSMHU: pPalMOHAIbHBIE, WPPALMOHAIIBHBIE,
MOKa3aTelbHbIe, CTENEHHBIE, JorapuMuueckue, TPUTOHOMETPHUICCKHE
YPaBHEHUsT W HEPABEHCTBA, HUX CHCTEMBI; YMEHHUE OIEpUpPOBATh
HNOHSATUSMH: TOXKIECTBO, TOXJAECTBEHHOE NMpeoOpazoBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHEHUW W HEPABEHCTB, PaBHOCUJIBHOCTH
ypaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C ITOMOINBIO PA3JIMYHBIX NPUEMOB; PEIIATH
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C MapaMeTpoOM; NPUMEHSTh
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI NI PEIICHUS MaTEMaTHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTei HAYKH U PeaIbHOM KU3HH

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKUIMSA, YETHOCTh (YHKIHH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢GyHKIMHU, SKCTpeMyM (QYyHKIUHM, HAauOOIbIIee U HaMMEHbIIEe 3HAUYCHHS
GyHKIMHA Ha TPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIUS, aCUMIITOTHI rpaduka
¢yHKUIMH, TIepBast ¥ BTOpas MPOU3BOAHAS (YHKLUHU, TECOMETPUUECCKUN U
(bU3MYEeCKU CMBICT TIPOWM3BOJHOW, IEepBOOOpaszHas, oOmpeaeaEéHHbINA
WHTETpANI; YMCHHE HAXOAWTh aCUMMOTOTHI rpaduka (QyHKIHH, yMEHHE
BBIYUCIISITH  MPOU3BOAHBIE CYMMBI, TPOWU3BEICHHS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHUE KacaTeNbHOW K Ipaduky
(GYHKINU; YMEHHE HaXOIWUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO ISl HMCCIEIOBaHUS (YHKIIMH,
HAXOJIUTh HaWOOJBIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHUEM arlapara MaTeMaTH4eCKOro
aHalM3a; MPHMEHATh NPOW3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
pelieHusl B MPHUKIATHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX WU

bu3HYeCcKUX 3aa4ax; HAaXOAUTh TJIOMAIH U 00BbEMBI (PUTYDP C TTOMOIIBIO




HUHTCrpajia;, NpuBOAUTL NPUMCPLI MATCMATHYCCKOI0O MOACIINPOBAHUA C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMenne omnepupoBaTh MNOHATHAMHU: Tpaduk GyHKOHH, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIMNA, JUHEWHas (YHKUWS, KBaJpaTHUyHAas
byHKIHS, panyoHanbHas byHKIMS, CTeneHHas byHKIMS,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUECKUE
GyHKIMHM, TIOKazaTelbHas | Jjorapudmuyeckas (YHKIUU; YMEHHE
CTpOUTH TpauKH U3yYEHHBIX (YHKIMH, BBHIIOIHATH MPEoOpa3OBaHU
rpa¢gukoB PyHKITUNA, UCIIOIH30BATh TPAGUKH JIJIs U3yUEHUS MPOIIECCOB U
3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEAMETOB U
3a]a4 U3 peaNbHOM KU3HU; BRIpaXXaTh (GOopMyJiaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCIIOJIb30BAaTh CBOMCTBA U rpadUKu (PYHKIUHA 1S pereHHs
YpaBHEHU, HEPaBEHCTB W 3aJady C IapaMerpamu; u3o0pakaTb Ha
KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 3aJjaud Pa3HBIX TUIIOB (B TOM YHUCIE Ha
IPOIICHTHI, I0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCIIyT, HAJOTH, 3a7jaui U3 00JIaCTU YIPaBIEHUS TUUYHBIMA U CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHHUS, YpaBHEHHs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCIOBHIO 33Jla4M, HMCCIIEOBaTh IMOJYYEHHOE pEIICHUE U
OLIGHUBATh MPABIONOJ00OHOCTh PE3yJIbTATOB; YMEHHE MOJECIUPOBATh
peanbHblEe CUTyallUM HA SA3bIKE MAaTEMaTHUKH; COCTABIIATH BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M UX CHCTEMBl II0 YCIOBUIO 3ajauH,
UCCIEN0BATh TMOCTPOEHHBIE MOJEIM C MCHOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOJyUYECHHBIN pe3ybTaT

YMeHne onepupoBaTh MOHITHAMU: CpeHee apumeTHiecKkoe, MearuaHa,
HauOoJIbIlIee M HAUMEHbBIIIeE 3HAYCHUS, pa3MaXx, TUCTIEPCHsl, CTAHIaApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMAaIIKIO, TIPEJCTABICHHYIO B TA0IUIAX, HA qUarpammax, rpagukax,
OTPaXKaIOIIYIO0 CBOWCTBA peajbHbIX MPOIIECCOB M SIBJICHUI; TIPEICTABIIATH
uH(pOpMAIIMI0O C TIOMOIIBIO TaONHMII ¥ JUarpamMM; HUCCIEI0BATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduiecKux
METOJIOB U DJICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATH COBMECTHBIC
HAONIOZICHUS C TIOMOINBIO JMarpaMM pacCeUBaHUs H JIMHEHHOM

perpeccun




YMeHue onepupoBarh IOHATUSAMH: CIIy4alHBbIM OIBIT M CIydalHOE
COOBITHE, BEPOATHOCTh CIIy4YaHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOJNIb30BAaHUEM TIpadUuecKUX METOJO0B; MPUMEHSThH
(GopMysBl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMyIy IMOJIHOH
BEPOSATHOCTH, (hopmyiy bepHymnu, komOuHaTopHbIe (PaKThI U HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTH PEANbHBIX COOBITHH; YMEHHME ONEpUPOBAThH
NOHATUSMM: CllydaiiHas BeEJIWYMHA, PpACHpPEIEICHUE BEPOSITHOCTEM,
MaTEMAaTHYECKOE OXXHMJAHME, NHUCIEPCHs M CTaHAAPTHOE OTKIOHCHHE
CllyuaiiHOW BEJWYMHBI, (YHKIUM paclpelesieHusT H  IUIOTHOCTH
PaBHOMEPHOIO, II0OKa3aTE€IbHOTO M HOPMAJIbHOIO paclpeAcieHul;
YMEHHME HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pACIpeneiaeHUul st
peleHus 3ajgady; 3HAKOMCTBO C IOHATUSIMH: 3aKOH OOJBIIMX YHCEl,
METO/Abl BBIOOPOYHBIX MCCIIEJOBAHUIN; yYMEHHE NPUBOIUTH MPUMEPHI
NPOSIBJIIEHUS] 3aKOHA OOJBIIMX YHUCET B NMPHUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHME ONIEPUPOBATh NOHATUAMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YUCIO TIEPECTaHOBOK; OmHOM HpIOTOHA; ymeHHe
IPUMEHATh KOMOMHATOPHBIE (DaKThI U pAaCCY>KACHHS ISl pEIICHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEabHBIX COOBITHH; COCTaBJIAThH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IOHATUAMM: TO4YKA, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWIA, IUIOCKUH  YTod,
JBYI'PAHHBIA YTOJI, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIKAECS IPsSMBIE,
NapaJuIeIbHOCTh U MEPIEHANKYJIIPHOCTh NMPSAMBIX M IJIOCKOCTEH, yToJ
MEXAY IPSAMBIMH, YIOJl MEXAY IPSIMOM M IIOCKOCTBIO, YOI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKY TUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
pelIeHnH 3ajad U3y4yeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTEMAaTHYECKHE MOJCIN C TIOMOINBIO T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU IMMPAKTHUYCCKUC 3aa4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (UTYphl, 00bEM (QUTYpHI,
MHOTOTPaHHHK, TPAaBUIBHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapajuienenunen, nOpusMa, MUpaMuaa, (Gurypa M MOBEPXHOCTb
BpaIlleH!s, LWIMHIAP, KOHYC, map, cdepa, Mmiomanb chepsl, IIomanb
MOBEPXHOCTH TMHPAMHUJBI, MPU3MBI, KOHYCa, IIMHApa, 00bEM KyOa,

IPSIMOYTOJIBHOTO Tapajuiesienurnesia, MUpaMuabl, MPU3MbI, LHAIMHIPA,




KOHYycCa, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUECHHUSI KOHYCa M LWJIMHAPA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEYCHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IHIMHAPA, KOHYCa; YMEHHE CTPOUTH CEeueHHE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UTYPHI ¥ TIOBEPXHOCTH
BpAIICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPECTB;
yMEHHE PUMEHSTh CBOMCTBA F€OMETPUIECKUX (UTYpP, CAMOCTOSATEIHHO
bopMyIHpOBaTh ONpeAeNeHHs U3ydyaeMbIX (UTyp, BBIIBUTATH TUIIOTE3bI
O CBOWCTBAx W NpPHU3HAKaX I'€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
OlpoBepraTh MX; yMEHHE TPOBOAMTH Kiaccudukanuio ¢uryp 1o
pa3IMYHBIM TIPU3HAKAM, BBINOJHATE HEOOXOANMMBIC OMOJIHHUTEIBHBIC

MOCTPOCHUS

11

YmMmenune ONCprupoOBaTh MOHATUAMU: ABUKCHUC B HNPOCTPAHCTBC,
napajuIeNbHBIA MMEPEHOC, CHMMETPHUST Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUEe MMOAOOHs, MOMOOHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOJO0OHBIE (UTYpPHI, B TOM YHCJEC B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'€OMETPUUYCCKUE OTHOIICHHS
NIPY PEIICHHUH 32/1a9; HAXOUTh T€OMETPUICCKHE BETMUMHBI (JUTHHA, YTOJ,
I0IIaAb, 00BEM) IIPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U
U3 pEATbHOW KM3HM, YMEHHE BBIUYUCISATH T€OMETPUYECKHUE BEITUYHHBI
(nvHA, Yroj, IIomanhb, O00BbEM, IUIOMAAh TMOBEPXHOCTH), HCIONB3YS
U3ydeHHbIE (POPMYJIBI U METOMBI, B TOM YHUCIE: IUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIPA, IIOoMmaab chepbl; 00bEéM KyOa,
NPSIMOYTOJIBHOTO TApaJlIeIeuIe;a, MTUPAMUIBI, TPH3MBI, ITHIHHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (QUTYP

12

YMeHue onepupoBaTh MOHATUSMU: IPSIMOYTOJIbHASA CHCTEMa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMHATHI BEKTOpa, CymMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3jioKeHHe BeKTopa 1o 0Oaswucy,
CKaJIIpHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BEIACHHE, Yroll MEXIy
BEKTOpAaMHU; YMEHUE UCIIOIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METO
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3ajad JpYyrux y4deOHBIX

MPEIMETOB

13

YMeHne BbIOMpATh TMOAXOMSANIMNA METOJ JUIS PEIICHUS 3a1auH;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKU B W3YYEHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHUH; YyMEHHWE pacro3HaBaTh

IMMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC NIPUBOAUTH




IIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTU4YeCKON HayK1




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BBIYUCTICHUS

1.1 Hatypanbable u nensie yucna. [[pu3Haku 1eTMMOCTH TIeNbIX YHCeT

12 Panmonaneubie uncna. OOBIKHOBEHHBIE U JECSATUYHBIE JpOOH, TPOIICHTHI,
' OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalIbHOU cTeneHu. J{edcTBUs ¢ apupMEeTHIeCKUMU
' KOPHSIMH HATypaTbHOU CTENIEHU

14 Crenenb c¢ uenbiM mokazareneM. CTemneHb C pPalUMOHAIBHBIM II0Ka3aTENIeM.
' CBoiicTBa cTENEHU

15 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YMCIOBOT0 apryMeHTa

1.6 Jlorapudm uncna. Jlecatudnpie U HaTypaIbHBIC JTOTapU (MBI

JleiicTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JIeHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOnxk€éHHble BBIUMCICHMS, MpaBWiIa OKPYIJVIEHHS, NpPUKHAKA H
OIICHKA Pe3yJIbTaTa BEIUMCICHUIA

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

1.9 KomriekcHbie uncna
2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaimonanbHble ypaBHEHHUS

2.3 Tpuronomerpuyeckrue ypaBHEHUs

2.4 [TokazaTenbHBIC U JOTapU(DMHUUCCKUE YPABHCHHS

2.5 Ilensie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBA

2.7 [TokazaTenbHbIC U TOTapU(MHUUIESCKIE HEPABECHCTBA

2.8 Tpuronomerpudeckue HepaBEeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CUCTeMbl JIMHEWHBIX ypaBHeHUH. OnpeienuTeb MaTPHUIIbI
3 OyHKIUHN U TpapUKU




Oynkus, crnocods! 3axanus ¢yHkuuu. I'paduk ynkmun. B3anmuo oOpaTHble

3 ¢byukuuun. Yérneie u HeuéTHble GyHKIMU. [lepuoanueckue pyHKIUN
OOnacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢ynkiuu. Hymmu ¢yHkuumu.
32 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
' MaxkcumMymMbl 1 MHUHHMYMBI (QyHKOWU. HamOonplnee W HaMMeEHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenerHast (yHKIMS C HATypalbHBIM W IIEJIBIM TOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENIEHH
3.4 Tpuronomerpudeckue GyHKIIMU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspsiBa. AcumMnToTel TpadukoB ¢(yHkiuil. CpoiicTBa  (HyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maremaTndeckoro aHaiausa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HanOobIero 1 HaMMEHbIIETo 3Ha4eHUs PYHKIIMHN Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5) MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 durypsl Ha IIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena u NOBEPXHOCTH BPALLECHUS
7.5 Koopannatsl u BEKTOpHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

Maremartuka. AnreOpa 1 Hadyajia MaTeMaTu4yeckoro ananu3sa; 10 kimacc.
yriryosienHoe o0yuenne Mepaisak A.I'., Homuposckuit J[.A., ITomsikoB B.M.;
non penakuueit [Tononsckoro B.E. Ob1iecTBO ¢ orpannueHHON
oTBeTcTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®y;

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

[ITa6yraun M. U., Tkauea M. B., ®enopora H. E.Anrebpa u Hagana
MareMaTudeckoro ananusa. Jlunakrnueckue marepuaisl. 10 kinacc. ba3oBslil u
yTIIyOJIEHHBIN YPOBHU

[[Tabynun M. U., TkaueBa M. B., ®enoposa H. E Anrebpa u Hauana
MaremMaTH4yecKoro ananusa. lunaktuueckne marepuansl. 11 knacc. bazoBbii

YPOBEHb

INPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6mnoreka IJOK

https://www.yaklass.ru/p/algebra#program-11-klass

https://www.yaklass.ru/p/algebra#program-10-klass
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