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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAIbHYIO 0a3y yis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX VISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHajiu3a pa3BUBAaET
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001IIeHNe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHPYET
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHUE.

B xone usyuenusi yueOHOro kypca «Asredpa U Hayajga MaTeMaTHYECKOTrO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpPIPETAlUA  TOJYYEHHBIX  PEUIEHUW, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcs Kak 4depe3 Y4YeOHbId Marepuan, CIOoCOOCTBYIOMIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEIIbHOCTH, TpeOyromed MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHms anreOpe W HavalaM MaTeMaTHYeCKOTO
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYEHUSI.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIMU U rpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Havana
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MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIePKATEIIPHO-METOIMUECKUE JIMHUA HW3Y4alOTCd Ha TMPOTSDKCHWH JIBYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra U MOCTENCHHO HACHIIIAsICh HOBBHIMH TeMaMU W paszjienamu. JaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIAACBAlOT BcE Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJENb pPEabHOM
CUTYaIlNH, IPUMEHATh 3HAHUS, TOJIYICHHBIC TIPH U3YYCHUH YIEOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSATEIBHO CHOPMYTUPOBAHHON MaTeMaTUYECKON 3a7jauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIONIMX B CEOS MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYKCIICHUSI, OIICHHBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMaTHUYCCKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIMMUMCS MHOXECTBA HATYPaIbHBIX, [EJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My chenupuyecKkue 3agadd W OIepaluu: JeJIeHHe Haledo,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
W3BJICUCHNUE KOPHS HATypallbHOM CTETEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTensHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOSHUU MOJIeNICH PEeaJbHOTO MHpA, HMIUPOKO HCIOIB3YIOTCS 0000IIeHHnE U
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasaene IlporpamMMmbl TMpenyCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3afad. B
pesynbrare OOydYaromyecss OBJAJACBAIOT PA3IMYHBIMU METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
colepKalmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOJB3YIOTCS MPH
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UCCIIeOBaHUH (DYHKIUN C TIOMOIIbIO NMPOU3BOJHOM, MPH PELICHUHN MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacdy€Thl 1Mo  ¢opMysnaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPaKEHUH,
COJIEpKaIMX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOIWUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0ydYaroImMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMH U TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapuPMUIECKON U TPUTOHOMETPUUECKUX (QYHKIIHM, X CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTuX Y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUsS BbIpaXaTh (POpMyJiaMU 3aBUCUMOCTH MEKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEX]Iy BEIMYMHAMU B
paznuyHoOi (opme: aHaTUTUYECKOH, rpaduueckoil u crnoBecHoil. Ero u3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTHh KPYT KaK MAaTeMaTHUYECKUX, TaK M MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUSA, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH H
YCKOpeHHsl TpolieccoB. JlaHHast conep)kaTelibHasl JMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIy4YIllee pEHIeHWe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4YE€CKOTrO
aHanu3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O
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BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeapHO-MeToANYecKast JIMHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAET B
ceOs PJEMEHTHl TEOPUHM MHOXECTB M MaTeMaTHYEeCKON JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIBHOM MaTEeMAaTHKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIM S3BIK, OOBEIUHSIOUIUNN BCE pa3/ieibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHUMAaTh TEOPETUKO-MHOXXECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTeMaTUKH U UCIIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE OMNPENCTEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hauyajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHbBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOEHUSI MOJIETEH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJieJied ¢ MOMONIBI0 ammapara aiareOpbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPHpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 pa3/ejoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEelIeHNd  peabHBIX  MPAKTUYECKUX  3aJa4  oOydyaromuecss  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonanbupie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
ApudmMernueckue  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  MoJayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEIN JIJISI PEIICHUS MTPAKTUYECKUX
3a71a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOrO0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUSI M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEPaBEHCTB. MHOTOYICHbI OT OJHOW MNEpeMEHHOW. JleleHne MHOrodjeHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VPpalHOHAIBHBIX YPABHEHUMN.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapudpmuueckue YPaBHEHUH. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .
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Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4ad C I[OMOULIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMN
YKU3HH.

DOyHkuuu U rpadpuku

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIIHH.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKuMH. [leproanyeckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbosbiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHasi pyHKLHMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[lokazaTenbHass u jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 71 pelICHUs] YpaBHEHUM.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIeNOBaTeIBLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIpOrpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyia CI0KHBIX
npoleHToB. Mcrnosib30BaHWE TPOTrpecCcHH I PELICHUS peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.
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HenpepriBHble (QyHKIMM ¥ HMX CBOWcTBAa. TOUKM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

[lepBas u BTOpas npou3Boanbie GyHKIUU. Onpenenenrue, reOMeTPUIECKU 1
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass — cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, OIlepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHMS PEaNbHBIX MPOLECCOB M SBJICHUW, NPHU PELUICHUH 3a1ad W3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.
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[NDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIACHUN, BOCIPUUMYNBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MMacHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJly, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpecC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
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TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW JesATeNbHOCTU, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIWBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCaJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jornueckue aeficTBUs:

BBIABJIITD U XapAaKTEpU30BaTh CYILECTBEHHBIC INPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeeNeHHs MOHATUN, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIAcCH(PUKaAIUH,
OCHOBaHMS 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBIABIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIUME  MPOTUBOpEUYHe,  MpodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHUS, MIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBEAEHHOTO  HAOJIONICHMS, KCCJICJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMKU, TAaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm mpeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3aga4du,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/€ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBY O0OCYX1aeMOMl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOHU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIACHS], CBOU BO3PAKEHUS;

HpeI[CTaBJ'IHTB pGBYJ'IBTaTBI peIHeHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHUH ¢ Y4ETOM HOBOW MHGOpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUN 3a/1auH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIbBTATBI

K xonmy obOydenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpEeIMETHBIE PE3yJIbTaThl MO0 OTACJIBbHBIM TeMaM paboyell MmporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucia ¥ BIYMCICHUSA:

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSTH MPUONKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BHIYNCIICHHUI;
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CBOOOJHO OMEpUPOBATHh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
MCITOJIB30BAaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapU(PM YHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
pAallMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSThH
JIeJICHMEe MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHACICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPEACIIUTENIA Ul PELIEHUs CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMH C MIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBI0O MATpHI] U OINpEeAeIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU I MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

cBOOOJIHO OMNEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MMOKa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH TMOHATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMKA, Trpaduk QyHKOUH,
BBITNOJIHATH 3JIEMEHTApHbIE TPe0Opa3oBaHus rpaKoB (PYHKIINM;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoandeckre QyHKINU, MPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HENBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (QYHKIMH C HATYpPaJIbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTemeHW Kak (DYHKIMM OOpaTHOM CTEneHu ¢
HaTypaJIbHbIM I1OKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOZIHO OMEpHUpPOBATh MOHATHSIMH: IOKa3aTelbHas M JorapudmMuyeckas
byHKIMHA, UX CBOWCTBA U TrpaduKH, HUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHUH;

CBOOOZIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpe/ieNieHue TPUTOHOMETPUUECKUX (YHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku  GYHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOMHO OMNEpUPOBATh TOHATHUAMHU: apuMeThdeckas M TeOMETpUUYeCcKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKAsi POTPECCHs], TMHEHHBIN U
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOILIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEIIEHUs peajbHBbIX 3a/Jau MPUKIATHOTO
XapakTepa;
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cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIETOBATENFHOCTD, CIOCOOBI 3aJaHuUs
IIOCJIEN0BATEIbHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAOBATEIBHOCTH,
IIOHUMAaThb OCHOBBI 3apOXKACHUSA MAaTEMaTHYeCKOro AaHalM3a Kak aHalausa
OECKOHEYHO MaJlbIX;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHUSMHU: HENPEPbIBHBIE (DYHKUIUU, TOYKHU
pa3pbiBa rpaduka pyHKINU, aCUMIOTOTHI rpaduka QyHKINH,

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, ITPOU3BEIAEHUS, YACTHOTO U KOMIIO3UIMU
IBYX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
pemeHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXECTBO, ONEpalMy  Haj
MHO>KECTBaMU;

UCITOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONMCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHSATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYECKOT0 00OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy obOyuyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIU3a»:

Yucia ¥ BbIYHCICHHSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHOKECTBA HATYypaJIbHbIX M LEJbIX YHUCEN, MCIOJIb30BATh MPU3HAKHU JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypaslbHBIX 4McCen sl pelIeHHs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alUChIBAThH
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUpPOBaATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOTHATH apu(METHUYECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:
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cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEUICHUS C  I[OMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIICEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palMOHAJIbHBIE, UppalMOHaJIbHBIE, II0Ka3aTEeIIbHEIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHHSA W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WUHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMO3UIMU (QYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJHO OMEpPUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
yHKUMH;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCcKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl UCCIEN0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dIlEero pEeleHus B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
OTpEJEICHUs] CKOPOCTH W YCKOPEHHs Tpolecca, 3aJaHHoro (Gopmynol wiu
rpaduKom;
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cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUIMHA ¥ BBIYHUCISATH
uHTerpai no gpopmysie Herotona-Jleitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3MYecKoro xapakrepa, Cpe/ICTBaMi MaTEMAaTHYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Kontpoanueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXecTBO J1eHICTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 12
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LeJIBIM [TOKa3aTeeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuieckre BIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 5 ’
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/

Tema ypoka

MHoOkecTBO,
onepanyu Haj
MHOXKECTBAMU U
HX CBOHCTBa

JnarpamMmebl
Diinepa-Benna

KoaudecTBO 9acoB

Bce
ro

KonTpoan
Hble
padoThI

IIpakTuye
cKHe
padoThI

Jara
H3y4eH
usi

DJIEeKTPOHHBI
e undposbie

oOpa3oBareJi
bHbIE

pecypchl

IIpumeHeHue
TEOPETUKO-
MHOKECTBEHHOTO
anmapara s
peleHns 3a1aq

Parmmmonansnabie
YyuCa.
OOBIKHOBEHHBIE
U IECATUYHEIE
1podu,
MIPOLIEHTHI,
OECKOHEUHBIC
MIEPHOTUICCKHE
npobu

PanmonanbHbie
YHpcIa.
OOBLIKHOBEHHEIE
U IECATUYHEIE
npobwu,
MTPOIICHTHI,
OCCKOHEUHbBIE
MEePHONYECKHE
npobu

[IpumeHenne
npobeit u
IIPOLIEHTOB ISt
pelieHus
MIPUKJIAIHBIX




ﬂOKYMeHTHOAﬂMCBHBHEKTpOHHOﬁﬂOAHMCbD.

3aaa4

[Ipumenenue
npooOeit u
MPOIICHTOB JIJIst
perieHus
MIPUKJIATHBIX
3a71a4
JleicTBUTEIbHBIC
qyucIa.

8 PanvonansHbIC 1 1
UPPAIOHATILHBI
€ ymcia

Bxonnas
9 KOHTPOJIbHAS 1 1
pabora

Moayns
10 JNEHCTBUTENHHOT 1
0 YHCIla ¥ ero

CBOICTBA

[TpubmmxEHHBIC
BBIUHCIICHHSI,
npaBuiIa

1 OKpYTJIEHUS,
MIPUKUIKA U
OIIeHKa
pe3yibTara

BBIYUCIIEHUI

OcHoBHbBIC
METO/IbI
PEIICHUS TIETBIX
12 U apoOHO- 1
paIMoHaIBLHBIX
YpaBHEHUH U
HEPaBEHCTB

OcHoBHbIE
METO]IbI
pelIeHUs HebIX
13 U ApoOHO- 1
palMOHaIBHBIX
YpaBHEHUH U
HEPABEHCTB

14 OcHOBHEBIE 1
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METO/bI
pelieHus UeabIxX
1 ApoOHO-
paloHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

MHOTro04JIEHBI OT
OJHOM
MepPEMEHHOM.
Henenue
MHOTrOYJIcHa Ha

15

MHOT'OYJIEH €
OCTaTKOM.
Teopema besy

MHOT04JIEHBI C
LIEIBIMH

16 kod(purmenTam 1
n. Teopema
Buera

Pemenue cucrem

17 JIMHEHHBIX 1
ypaBHEHUN

Pemenue cucrem

18 JIMHEHHBIX 1
ypaBHEHUN

Marpuna
CHCTEMBI
JIMHEMHBIX
YPaBHEHHUH.
Onpenenurens
MaTpUIbl 2X2,
ero

19

reOMETPUYECKUI
CMBICH U
CBOMCTBA;
BBIYHCIICHHUE €TO
3HAUYEHUS

Onpenenurens
MaTpuLbl 2X2,
20 ero 1
reOMETPUYECKUI
CMBICII U
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CBOMCTBA;
BBIYHUCIICHHUC €TI0
3HAYCHUA

[Ipumenenue
OTpEeICTUTEIIS
IUISL pEIIEHUS
21 P
CHUCTEMBI
JIMHENHBIX

ypaBHEHUI

Pemenue
MIPUKJIIATHBIX
3aJ1a4 ¢

22 IIOMOILBIO 1
CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

Pemenne
MIPUKJIIATHBIX
3aJ1a4 ¢

23 IIOMOLIBI0 1
CHCTEMBI
JIMHEMHBIX
YpaBHEHUU

KonTponbHas
pa0ora:
"PaninoHaabHbIE
24 ypaBHEHUS U
HEPaBEHCTBA.
CucreMbl
JIMHEMHBIX

ypaBHEHH"

OyHKIMA,
CITOCOOBI
3adaHus
GbyHKIUH.
25 B3aumuo 1
oOparHbIe
GyHKIHU.
Kommozurus
byHKIII
I'pacdux

26 GyHKIUH.
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DnemMeHTapHbIe
peoOpa3oBaHUs
rpaduKoB
byakumii. @I’

Obnactp
OTIpeJIeJICHUS 1
MHOECTBO
3HA4YCHUI

27 dbynxuun. Hymm 1
byHKIHIM.
[IpomexyTku
3HAK
MOCTOSTHCTBA

Yétarle n
HEYETHBIE

GbyHKIIH.
Ilepuonuueckue

GbyHKIHN.
[IpomexyTku

28

MOHOTOHHOCTH
byHKIIIN

Makcumymsl U
MUHUMYMBbI

GyHKIHN.
Haubosnbmiee n
29 1
HauMEHbIIIee
3HAUEHUE
GbyHKIIUU Ha

IMPOMCIKYTKE

JIuneiinas,

KBaJIpaTUYHAS U
30 IpoOHO- 1
JIMHEeHas
byHKITII

DneMeHTapHOoe

WCCIIE/IOBAaHHUE U
31 MOCTPOEHUE 1
rpauKOB 3TUX

byHKIII

DneMeHTapHOoe
32 WCCJICJIOBAHKE U 1

MOCTPOCHUE
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rpaduKOB 3TUX
byHKIII
CreneHs ¢
LEIBIM
IIOKAa3aTelICM.
bunom HeroToHa

CreneHsb ¢

LIETBIM
oKa3aTelIEM.

34

bunom HeroToHa
CreneHHas
GbyHKIMS C
HATypaJIbHBIM H
35 LEJIBIM 1
nmokasareiem. Eé
CBOICTBa U
rpadux
KonTponbhas
pabora:

36 "CTGHGHHaﬂ" 1 1
¢byHkuus. Eé
CBOICTBa U
rpaguk"

Apudpmernuecku
11 KOpEHb

37 HaATYypaJIbHON 1
CTENEHU U ero
CBOMCTBa

Apudpmernuecku
11 KOpEHb

38 HaTypaJIbHON 1
CTETEeHU U €Tro
CBOMCTBA

[IpeobpazoBanmst
YHCIIOBBIX

39 BBIpa)KCHUH, 1
COJepIKATITIX
CTETIEH! U KOPHU

[IpeobpazoBanmst
YUCIIOBBIX

40 . 1
BBIpa)KCHUH,

COJIepIKAIIIHX
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CTENEHU U KOPHU

[IpeobpazoBanus
YHCIIOBBIX

41 BBIPKCHHM, 1
coJiepKaIInx
CTCTICHHU U KOPHU
HppannoHanbHbl
€ YpaBHEHHUSI.
OcHOBHbIE

42 METObI 1
pelIeHus
UPPaIMOHATILHBI
X YpaBHEHHI

HppanmonansHbl
€ YpaBHEHHSI.
OcHoBHbIE

43 METO/IbI 1
perieHus
HppaLMOHAIIbHBI
X YpaBHEHUI

HppanmonanbHbl
€ YpaBHEHHUSI.
OcHoBHbIE

44 METOIBI 1
peleHus
UPPaLMOHAIILHEI
X YpaBHEHUM

PaBHOCHIIBHBIE
Iepexo/Ibl B
45 peleHnn 1
UppaLMOHAIILHBI
X YpaBHEHUU

PaBHOCHIIBHBIE
Iepexo/Ibl B
46 peleHnn 1
UPpaLMOHAIILHEI
X YpaBHEHUMU

PaBHOCHIBHEBIE
MepexXobl B

47 peleHnn 1
HppaLMOHAIIbHBI

X YpaBHEHHI
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PaBHOCUITBHBIE
nepexo/ibl B
48 pelieHun 1
HMpPALMOHAIIbHBI
X YpaBHEHMI

CaoiicTBa u
rpaduK KopHs N-
O# CTEIEHU KaK
gg  ymawn 1
oOpaTtHo#
CTETEeHHU C
HaTypaJIbHBIM
MOoKa3areieM

CsoiicTBa u
rpaduk KopHs N-
OH CTENeHM KaK
go by 1
oOparHoOI
CTEIIEHH C
HATypaJIbHBIM
IIOKa3aTelieM

KoHnTponbHas
pabora:
"CBoiicTBa 1
o1 rpaduk KopHS N- 1 1
O CTEIIECHH.
HppanmoHaibHbl
€ ypaBHeHUs"

CreneHs ¢
59 parMoHaTEHBIM
rmoxkasarejieM U

€€ CBOICTBa

CreneHs ¢
53 parMoHaATEHBIM
mokasaTrejieM U

€€ CBOICTBA

CreneHsb ¢

54 panroHaIbHBIM
IIOKa3aTeNneM n

€€ CBOICTBA

55 Iloka3arenbHas 1

byHKIHS, €€
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CBOICTBa U
rpaduk
Hcnonn3oBanue
rpadguka

56 byHKIUYU 17151 1
perieHus
ypaBHeHul. . @I’

Hcnons3zoBanue
rpadguka

S7 byHKIMN 1715 1
perieHus
YpaBHEHUU

IToka3aTennpHbIE
ypaBHEHHUS.
OcHoBHBIE

58 METO/IbI 1
perieHus
I0KAa3aTeNIbHBIX
ypaBHEHUH

Iloka3zaTennHBIC
ypaBHEHUS.
OcHOBHBIE

59 METOIBI 1
peuieHus
MoKa3aTeJIbHBIX
ypaBHEHUN

Iloka3zaTennHBIC
YpaBHCHHSI.
OcHoBHbBIC

60 METOJIBI 1
pelieHus
IMOKAa3aTeNbHBIX
YpaBHEHUI

KonTponbHas
pabora:

61 Iloka3zarenbHas 1 1

byHKIMS.
IlokazarenpHbIE

ypaBHeHUA"
Jlorapugpm
62 yucia. CBoiicTBa 1

norapudpma
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Jlorapugpm
63 ypcita. CBoiicTBa 1
norapudma

Jlorapupm
64 grcna. CBoiicTBa 1
norapudma

Hecsatuanbie u
65 HaTypaJIbHbIC 1
sorapudmpl

HecsTuunbie U

66 HaTypaJIbHbIE 1
Jorapudmpl

[IpeoOpaszoBanue
BBIpaXKCHHIA,

67 P
COJIePIKALITIX

Jorapudmpl

[IpeoOpaszoBanue
BBIpa)KCHHIA,

68 P
COJIEpIKAIIIX

Jorapudmpl

[TpeobpazoBanue
BBIpa)KCHHIA,

69 P
COJIEpIKAIIIX

Jorapu@msl

Jlorapudpmuueck
ast pyHKIMs, €€
CBOWCTBA U
rpaduk
Jlorapudpmuueck
ast pyHKIMs, €

70

71

CBOICTBa U
rpaduk
Hcnonb3oBanue
rpacduka

72 byHKIUYU A7 1
perieHus
YpaBHEHUI

Hcnonb3oBanue
rpacduka

73 byHKIUYU 175 1
peuieHus
YpaBHEHUU




ﬂ,OKYMeHT noanuncaH BHEKTpOHHOVI noanucbio.

Jlorapudmuaeck
ue ypaBHEHHUS.
OcHoBHBIE

74 METObI 1
pelieHus
Jorapu(MudecKu
X YpaBHEHMI

Jlorapudmuaeck
ue ypaBHEHHUSI.
OcHOBHBIE

75 METObI 1
pelieHus
norapuMUIeCKH
X YpaBHEHHI

Jlorapudmuaeck
ue ypaBHEHHUS.
OcHoOBHbIE

76 METO/IbI 1
pelIeHus
norapuGMUIeCKH
X YpaBHEHHI

PaBHOCUIIBHBIE
MEepexXObl B

77 peneHnn 1
sorapupmMudecKu
X YpaBHEHHI

PaBHOCUIIBHBIE
MEepexXOobl B

78 pelieHnn 1
sorapupMudecKu
X YpaBHEHHI

KonTponbHas
pabora:
"Jlorapudmmuec

Kast pyHKIHS.
Jlorapudmuyaeck

79

ue ypaBHeHus"

Cunyc, KOCHHYC,
TaHI'CHC U

80 KOTaHTeHC 1
YHUCIIOBOTO
aprymeHra




ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

Cunyc, KocuHyc,
TaHIeHC U

81 KOTaHT'€HC 1
YHUCIIOBOIO
aprymMeHTa

Apxkcunyc,

apKKOCHHYC U
82 apKTaHTEHC 1
YHCIIOBOTO
aprymMeHTa

Apkcunyc,

APKKOCUHYC H
83 apKTaHTEHC 1
YHCIIOBOTO
aprymMeHTa

Tpuronomerpuue
CcKast
OKPY>KHOCTb,
orpeJiesieHue
TPUTOHOMETpHUUE
CKUX (PyHKIMH
YHCIIOBOTO

84

apryMeHTa
Tpuronomerpuue
cKas
OKPY>KHOCTB,

85 OIIpEIEIIEHUE
TPUTOHOMETPHYE
CKUX (PYHKIMH
YHCIIOBOTO
apryMeHTa

OcHoBHbIE
86 TPUTOHOMETPHYE 1
ckue hopMyIIbl
OcHoBHbIE

87 TPUTOHOMETPHYE 1
ckue GpopmMyIisl
OcHoBHbIE

88 TPUTOHOMETPHYE 1
ckue GpopmMyIisl

OcCHOBHEIE
89 1
TPUTOHOMETPUYE




ﬂ,OKYMeHT noanuncaH BHEKTpOHHOVI noanucbio.

ckue hopMyIIbI
[IpeobpazoBanue
TPUTOHOMETpHYE
90 CKUX 1
BBIPAKCHUM. .
or

[IpeobpazoBanue
91 TPUTOHOMETPUYE 1
CKHMX BBIPOKCHUH

[TpeoOpaszoBanue
92 TPUTOHOMETPUYE 1
CKUX BBIpQKCHUH

[IpeobOpaszoBanue
93 TPUTOHOMETPHYE 1
CKHX BBIP2KCHHI

Pemenne
94 TPUTOHOMETPHUYE 1
CKHMX ypaBHEHUH
Pemenue

95 TPUTOHOMETPUYE 1
CKHMX ypaBHEHUI

Pemenue
96 TPUTOHOMETPHUYE 1
CKHMX YpaBHEHUI

Pemenne
97 TPUTOHOMETPHYE 1
CKHMX YpaBHEHUI

Pemenne
98 TPUTOHOMETPHYE 1
CKHMX ypaBHEHUI

Pemenue
99 TPUTOHOMETPHYE 1
CKHMX ypaBHEHUU

Pemenue
100  TpuroHomerpuye 1
CKHMX YpaBHEHUH

KoHntponbHas
pabora:

101  "Tpuronomerpuu 1 1
ecKue

BBIPAXKCHUSA U




ﬂ,OKYMeHT noanuncaH BHEKTpOHHOVI noanucbio.

TPUTOHOMCTPHUYIC

CKH€ ypaBHeHus'

IlocaenoBaTenpu
OCTH, CIIOCOOBI
3aJ]aHUs

102  mocnenoBaTeIbH 1
octell. Merton
MaTeMaTHUECKOM
WHIYKITUN

MOHOTOHHBIC 1
OTrpaHUYCHHBIC
MOCJIEI0BATEIbH
103  ocrtu. Ucropus 1
aHanIu3a
OECKOHEYHO
MaJIbIX

Apudmernuecka
104 s mporpeccus. . 1
or.

105 I'eomerpuyeckas
porpeccust

beckoneuno
106 yOBIBaroIIas
reoMeTpHuUecKast
mporpeccus
Cymma
OCCKOHEYHO
107  yOwiBaromieit 1
reOMETPUYECKON

HPOTPECCHH

JInHeHbIl
AKCIIOHEHIIUAJIbH
108 bIi1 pocT. Hucno
e. @opmyna
CIIOKHBIX

MIPOLIEHTOB

JInHeHbIl
AKCIIOHEHIIUAIIbH
109 bIi1 pocT. Yucno
e. @opmyna

CJIOKHBIX

MPOIICHTORB




ﬂ,OKYMeHT noanuncaH BHEKTpOHHOVI noanucbio.

HUcnonk3oBanue

MIPOTPECCUU IJIS
CILICHUA

110 P

peanbHBIX 3a/1a4

MIPUKIIATHOTO

Xapakrepa

KoHntposbHas
pabora:

111  "IlocmenoBareib 1 1
HOCTH U
nporpeccun”

HenpepsiBabie
112 pyHkuwmm u ux 1
CBOICTBa

Touka pa3psiBa.
113 ACHMIITOTBI 1
rpaduKoB

byHKIUH

CBoiicTBa
KIUH
114 O 1
HENPEePBIBHBIX Ha
OTpe3Ke
CBolicTBa
KIUH
115 O 1
HENPEePBIBHBIX Ha
OTpe3Ke

Meton
HHTCPBAJIOB AJIA
116 p a

peueHns
HEPaBEHCTB
MeTton
WHTEPBAJIOB JJIsI
peLeHus

117

HEpPABEHCTB

MeTton
WHTEPBAJIOB JJIsI
peLeHus
HEPABEHCTB

118

[IpumeHeHne
119 CBONCTB 1

HEMPEPBIBHBIX
byHKIUH s




ﬂ,OKYMeHT noanuncaH BHEKTpOHHOVI noanucbio.

peleHus 3a1ad. .
or

[Ipumenenue
CBOMCTB

120  HempepbIBHBIX 1
byHKIUH st
perieHus 3a1a4y
ITepBas u BTOpas
121 = mpowu3BOIHBIC 1
byHKIIII
Onpenenenue,
reOMEeTPUYECKUN
CMBICT

122

MPOU3BOIHOMN

Onpenenenue,
buznvecKuit
CMBICT

123

MPOU3BOIHOMN

YpaBHeHue
KacaTeJabHOH K

124 oy 1

byHKIIUN

YpaBHeHue
KacaTeJbHOH K

125 1
rpaduxy

byHKIIUN

[TpousBogHbIE
126 = »memeHTapHBIX 1

byHKIMIT

[IpousBoaubie
127 = smemeHTapHBIX 1
byHKIHIT
[IpousBogHas
CYMMBHI,

1pg ~ TPpOM3BEICHMS,
YacTHOTO U
KOMITO3UIIH
byHKIHIT
[IpousBogHas
CYMMBHI,
MIPOU3BEACHNUS,
YacTHOTO U

129




ﬂ,OKYMeHT noanuncaH 3HEKTp0HHOf/'I noanucbio.

KOMITO3ULIUT
¢byskui. . O

[IpousBogHas
CYMMBI,
NIPOU3BEACHU,
130 P

YaCTHOI'O U
KOMIIO3UIIM

byHKIUH

KonTponbnas
131  pabora: 1 1
"[IponzBoanas”

IToBTOpEHME,
000011IeHHE,
132 cucremaruszanus 1
3HAHHI:
"VpaBHeHus"

IToBTOpEHME,
000011IeHHE,
133 CI/ICTel\faTI/ISaLII/I}I
3HAHUI:
"Oyakuun". .
or
Hroroas
134  xoHTpOIBHASA 1 1

paborta

Hrorosas
135  koHTpoIBHAA 1 1
pabota

[ToBTOpEHME,
000011IEHHE,
CHCTEMAaTHU3alHs
3HAaHUH

136

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

136 11 0

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

1. https://resh.edu.ru/subject/43/ - Poccuiickas 371eKTpOHHAS IIIKOJIA,
2. https:/lwww.yaklass.ru/ - Sknacc,
3. https://uchi.ru/ - Yuu.py,
4. https://myschool.edu.ru/ - ®I'UC "Mos mkoma"
https://fioco.ru,

https://fipi.ru
https://skiv.instrao.ru

JOKYMEHT NOJNUCAH 3JIEKTPOHHOH! MOJNMUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
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