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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «Anredpa n Hauaiza MaTeMaTHUYEeCKOTO
aHanu3a» 0a3oBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCYIapPCTBEHHOIO 00Pa30BaTENIBHOIO CTAHIAPTA CPEIHETO
oOmero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIONIMMHU OCHOBY [IJISi CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA IUUYHOCTU O0OYHAIOIIHUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajia MaTeMaTUYECKOTO aHAIW3a» SBISETCA OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y Il U3y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroid CTOPOHBI, POPMUPYET JOTUYECKOE U
a0CTpaKkTHOE MBIIUICHUE Yy4YalllMXCsl Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOT'O0 Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (popmMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOUN opme.

Kypc anreOpsl u Hauan MaTeMaTuueCKOro aHajin3a 3aKJIabIBAET OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHaMM (PU3UKW, XUMUHU, OWUOJOTHM, TOHUMAaHUS
OCHOBHBIX TEHACHIMA HSKOHOMHKM U OOIIECTBEHHOW JKU3HM, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpPaKTHBIMU U JIOTMYECKH CTPOTHUMH MaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BUBAeT yMEHHWE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH HWCTUHHOCTH
YTBEPIXKJEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3ydenus
anreOppl W Havall MaTEMaTUYeCKOro aHajiu3a B CTapIlleil IIKoJie Yydaliuecs
MOJYy4alOT HOBBIM ONBIT PEIICHUS TMNPUKIAAHBIX 3a7ad, CaMOCTOSTEIBLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CUTYallMd W WHTEpHpeTaIluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSITCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE U B MCKYCCTBE, C BbIJAIOIIUMUCA
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHLUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 yueOHbId maTepuall, CIOCOOCTBYIOMIMNA (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOUW MesITeIIbHOCTH,



TpeOyroriei CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMAaHUs U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmeroauku oOydeHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIK3a JIKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYeCKOro aHAJIM3a» BKIIOYAET
CIIEAYIOIIUE COAEPKATEIBHO-METOANYECKUE JUHUA: «YUucna u BBIYUCIEHUNY,
«Dynkun  u - rpadukm»y, «YpaBHeHHsT U HepaBeHCTBa», «Hauama
MaTeMaTU4eCcKoro aHanusza», «MHoOxkecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET
oOyueHusi B CTaplleil IIKoJie, €CTECTBEHHO JOMOJHSSA APYr ApPyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SABISIETCSA
UHTErPATUBHBIM, TOCKOJBKY OOBEOUHSET B ce0e COJAEpKaHHE HECKOJIbKHX
MaTeMaTUYECKUX AUCLUIUIMH: anreOpa, TPUTrOHOMETPHsI, MATEMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamiuecs OBJIaZeBalOT BcE Ooiee
HIMPOKUM MATEMAaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (HOpMUpPYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMATHYECKYIO MOJEIb PEaJbHON
CUTYyalluM, TPUMEHATh 3HAHUA, NOJyYeHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIHMPOBAHHON
MaTeMaTUYECKOU 3a7ja4M, a 3aTeM UHTEPIPETUPOBATH NIOJIyYEHHBIN PE3YIIbTAaT.

CopnepxaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiiedl mikoige oco0oe BHUMaHUE YIEISETCS
(GOpPMUPOBAHMIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBLHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIEHHUBATH
pe3ynbTar. OOyuaromuyecs NOJy4arOT HaBBIKM MNPUOJMKEHHBIX BBIYHUCICHUH,
BBITIOJIHGHUS JIEWCTBUIM C 4YWCIaMU, 3allUCaHHBIMA B CTaHIapTHOU (opme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS W HEPABEHCTBA» PEANMU3YETCS HA TMPOTSHKEHHH BCETO
oOydyeHHMs] B CTapled IIKOJIe, TOCKOJbKY B KaXIOM pas3fesie MporpaMMbl
MPEAyCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromuecs OBIaIE€BaIOT
Pa3IMYHBIMA METOJAMHU PELICHUs LENbIX, PalHUOHAJIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIe yMEHNS UCTIOJIB3YIOTCS IPU UCCIEA0BAHNUN
GyHKUIMHA C TOMOIIBIO TTPOU3BOAHOM, PEIICHUH MPUKIAAHBIX 3a/lady U 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUW QyHknuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUI
BBIMOJHATh pacu€Tbl 1Mo ¢opMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UppAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHio anreOpanuecKoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBIIUICHUS YYalluXcs, (POPMUPYIOTCS HAaBBIKH JE€TyKTHUBHBIX
paccyXleHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AureOpa
npegiaraeT d()QPEKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HArJIAHO JEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaQuKW» TECHO
NIEPEIUIETACTCS C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIbHOCTh U3Yy4YEeHUs MaTepHana. N3yuenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaduKoB, UCTIOJIb30BaHUE (PYHKUMU JUIS pEelIeHUs 3adad U3 JPYrux y4eOHBIX
IIPEIMETOB U PEAIBHOM KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaKk M C PEIICHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (DOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (QYHKIWH, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep:KaTeIbHON JTUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHalin3a) IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISAETCA BO3MOKHOCTh MCCIEIOBATH U
CTpoUTh Tpapuku (YHKIUN, OMpeAensTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUryp U OOBEMBI TN, HAXOIUTh CKOPOCTU U
YCKOpEHMsI TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNed pealbHbIX CHUTYalUi,
HAXOXKJEHUSl HAWJIY4YlIero pElIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHUKE U HcKycctBe. OOywaromuecs Yy3HAIOT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE PAa3BUTHS MAaTEMAaTHKH Kak
HAyKH, U UX aBTOpax.

CopepxarenbHO-MeToAMYECKass TMHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUM  MHOXKECTB. |€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKHU W IMPEAJararoT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zelibl MaTeMaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. 1loatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKHM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Havajlla MaTeMaTHYECKOrO AHAIN3a» IMPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHMUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEH PEAJIbHBIX CUTYALUN, UCCIIETOBAHMS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYEeCKOro aHalIu3a U
VWHTEPHPETALUN TOJyYEHHBIX PE3yNbTaToB. Takue 3aaHus BIUIETEHBI B Ka)KJIbIA
U3 Pa3JesoB IIPOrpPaMMBI, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO HCIIONb3YyETCs
JUISl pellieHus] IPUKIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPAaKTHYECKUX 3a7ad
ydaliecs: pa3BUBAalOT HaONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOTHIO, 0000LIATh W KOHKPETHU3UPOBAThH
npobiemy. [lesareapbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJa4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTEMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl U Hadall MaTEMaTHYECKOTrO
aHanun3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonanbsabie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IpPOOU, MPOILIECHTHI,
OeCKOHEUHblE  mepuoAudeckue  Jpodu. ApudMeTHUYecKue  omnepanud  C
palMoHaNIbHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1ad U3 Pa3IuYHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

JenictBuTenpHble  4nciia. PanvoHalIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckue omnepauud ¢ JACUCTBUTENbHBIMU yHcliaMu. [lpubnmxénHbie
BBIYMCJIEHNS, IPABWIIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CranpgaptHas  ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO 4Yucia. Mcnonws3oBanue mnoaxopsmied (GopMbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA MPAKTUYECKUX 3a4ad U IMPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HAaTypaJlbHOM  cremeHu.  JlelicTBus ¢
apru(pMETUYECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CuHHyC, KOCHHYC W TaHI€HC YMCJIOBOrO aprymeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OCHOBHBbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

VYpaBHeHUEe, KOpEeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HEpPaBEHCTBA.
Meton nHTEPBAJIOB.

Pemenue nensix ¥ 1poOHO-pALIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

IIpyuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATUYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 001acTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPaPUKH

Oyukius, crnocoObl 3amgaHust Gyukuuu. [paduk  Qyskuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

ObnacTh ompeneneHuss U MHOXECTBO 3HaueHUil pynkunu. Hymm yskuuu.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS n-0i CTENEHH.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

Hauasa MaTeMaTH4YeCKOI0 aHAIHM3A

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUS MOCJIEA0BATEIBLHOCTEN.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reoMeTpuueckas nporpeccusi. CyMMma 0€CKOHEYHO yOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. GopMyna CIOXKHBIX NPOLUEHTOB. Mcnonp3oBaHuE mporpeccuu s
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jluarpammsl Jilsiepa—DBeHHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO armapara i OMUCAaHUS PEeaIbHBIX
MIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBHE, J0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHable u niensie yncina. [Ipu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajJbHbIE JOrapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKANTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHHM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckrie ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUHN. PelieHne NMpuKIagHbIX 3a7a4 ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHUN.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJady M3 pa3MyHbIX 00JacTeid HayKu MU peasibHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yskmun. MakcumyMbl 1 MUHUMYyMbl (QyHkiuu. HaunGosnbliee u HauMeHblee
3HaYeHUe (PYHKIHMU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YPaBHEHUN U JTMHEWHBIX
CUCTEM.

Wcnonp3oBanne TpadukoB (QYHKIUH A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPH PEUICHUW 3aady U3 JPYTUx Y4eOHBIX
MPEAMETOB U PEATbHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaju3a

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB ISl pEIICHUS HEPABCHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudecknii u  QU3NUECKUNA  CMBICIH
MIPOU3BOJHOM.

[TpousBoguble  sneMmeHTapHbIX  QyHKIui.  DopMmysnsl  HaXOXAECHUA
IIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxx/ieHne HanOoJbIero 1 HAaMMEHbLIETO 3HaueHusl QYHKIMU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4IIEr0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, [ ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabnuiia nepBooOpas3HbIX.

Wuterpan, ero reoMeTrpudyeckuid ©u (U3MYECKUN CMbICT. Brruucienue
uHTerpana no popmyne Hetorona—IJleliOHuna.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue yqe6H0r0 ImpcameTa «Maremartuka» JOJIDKHO oOecrneynBaTh
AJOCTHUIKCHHUC Ha YPOBHEC CPCIHCTO 06HICFO 06p&30BaHI/IH CICAYOIHX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepU3yTCs:

['pasx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUHA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKkoe BOCIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpaXk TIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKEHUM B JPYTUX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4E€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DcTeTU4eCcKOe BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYasi 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 3J0poBOoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXa, perymnsipHas dusnueckas aAKTUBHOCTb); bu3nUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BoCIUTAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIO0HUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu U peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOM
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakKTepa JKOJOTMYECKHUX MpoOliem;
OpPHUEHTAIIMEM HA NMPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337ad B
0o0JaCTH  OKpYy’Karomieil cpefpl, IUIAHUPOBAHUA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPYKAIOLIEH CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHHUS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM H  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUEeCKOW ESITeNIbHOCTH, ITAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEAOBATEIBCKYHO AESATEIBbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcanvnvie  no3nasamenvuvie  Oeticmeus,  obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupa;  npumeHeHue  J102U4ecKux,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpe/eNieHUs] TOHSTHUW; YCTaHABIMBATh CYIICCTBEHHBIH  MPH3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE,;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, AaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
IPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTehCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOJNUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB peIICHUS, BHIOMpATh HambOOJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATENbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHUBOpEUUE, MpolIemMy,
yCTaHAaBIMBaTh HCKOMOE€ M  JaHHoe, (OpMUPOBATH  THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEKTa, SIBJICHUSA, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBICHUSMU, TPOIIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIUPOBATh 00OOIIEHHS U BBIBOJIBI IO pe3yJibTaTaM
NPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

POTHO3MPOBATh BO3MOXKHOE Pa3BHTHE TIpOIlecca, a TaKKE BBIIBUTATH
MIPEIMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabota ¢ nndopmarmeii:

BBISIBJIATH AepUUINTH MHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMALMIO W3  HMCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUpPOBaTh WHGOPMAILIMIO, IPEJCTABIATh €€ B PA3IUYHBIX (popMax,
WUTIOCTPUPOBATH TpapuvecKi;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYUATOUWUXCSL.
OO01ieHue:

BOCIIpUHUMATh H  (OPMYyJIHUPOBATh CYXJIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHBIN pe3ysbTar;

B X0/ 00CYKJEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UECH, HALIEJICHHBIE HAa MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHaiiora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM Gopme popMyIUpOoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YUCOHBIX 3a71a4; TPUHUMAThH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeieNiaTh BUABI PabOT, 10rOBapUBaThHCS, 00CYKAATh MPOIIECC
U pe3yabTaT padoThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH diI€HAMHW KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHS C

y4E€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTpOJIb:

BJI1aA€Th HaBbIKaAMH MO3HAaBATEILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BJI1aACThb criocobamMu CaMOITIPOBCPKH, CAMOKOHTpPOJIL  IIpomecca H
pE3yjbTaTa PCUICHUSA MaTEMaTHYE€CKOMN 3aJa4u,



e TNPEABHAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIGHUBATh COOTBETCTBHE pE3yJbTaTa IEIU U YCJIOBHUSIM, OOBSICHSTH
IPUYMHBl TOCTHKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH,
HaxXOJUTh OIKUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OMBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoeHne yueOHOro Kypca «Anredpa U Hadajla MaTEMaTUYECKOTO aHan3ay
Ha YPOBHE CpPEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIETYIOLIUX MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALAOHAIBHOE W JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Bomonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeNaTh MIPUKUAKY U OLIEHKY PE3YJIbTaTa BbIUYNCICHH.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKa3aTejieM; CTaHJapTHas
dbopma 3amucu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOASANIYIO (hOpPMY 3allMCh IEWCTBUTENIbHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TAaHT€HC ITPOU3BOJIBHOTO YIUIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIJla 4epe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIHH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUSI.

BemonuaTe npeoOpa3oBaHMs LEIbIX, PALMOHAIBHBIX U HMPPALUOHAIBHBIX
BBIDQKEHWA W  pellaTb OCHOBHBIE THINBI  LEJBIX, PalMOHAIBHBIX U
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHATh YpaBHEHUSA U HEPABEHCTBA I PEILICHUSA MAaTEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeasIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anredpbl, COCTABIATH
BBIPQXCHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATUAMM: (YHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIACTh
OTNpeleNeHNs] ¥ MHOXXECTBO 3HadeHWM (QyHKumMH, Tpaduk (QyHKIHUH, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBarh NOHATUAMU: UYETHOCTH W HEUETHOCTh (QYHKIUM, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 PELICHUS] YypaBHEHUI.

Crpouth M ynTaTh TpadUKu JTUHEHHON (PYHKIMU, KBAAPATUYHON (PYyHKUHH,
CTETICHHOM (PYHKIIMH C IIEJIBIM ITOKa3aTeleM.

Hcnonp3oBate rpaduku (QyHKUMHA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN IpU pelIeHuH 3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U peanbHON
KU3HU; BBIpaXaTh POpMyJIaMH 3aBUCUMOCTU MEXKY BEIUUYMHAMH.

Havana mareMaTH4ecKOro aHAJIN3a

OnepupoBaTh TOHATHUAMHU: TOCIEAOBATEIBHOCTh, apUPMETHUECKass |
reoMeTpUYecKas IpOrpeccum.

OmnepupoBaTh MNOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBaOLIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEAOBATENBHOCTH PA3IUYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEIIEHUS
pealibHbIX 33Ja4 MPUKJIaJHOTO XapaKTepa.

MHokecTBa M JI0rHKA

OmneprpoBaTh MOHITHSIMH: MHOKECTBO, OMEPAIIMH HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Jajas  ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 33a4ad U3 APYTUX Y4eOHBIX
PEeIMETOB.

OnepupoBaTh  TOHATHUSAMHU:  ONpEAENCHUE,  Teopema,  CIEJCTBUE,
JI0Ka3aTeNIbCTRO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJbHOE, IE€J0€ YHCIO; HCMHOJIb30BATh
MPU3HAKU JICIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTETIIEHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapU(PM UYHCIIA, NECATUYHBIE W HATypajbHBIC
aorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumMeHsATH CBOMCTBAa CTENEHW Ui HOpeoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPAaBHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUM, COAEpXKAIlUX JOrapu(Mmsbl;
ONEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxonuTp pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMHU: CHCTEMA JIMHEWHBIX YPABHEHUN U €€ DPEILCHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN [l PELICHUS IIPAKTUYECKUX 3a4a4.

HaxoauTp pemreHns: MpoCTENIINX CHCTEM U COBOKYITHOCTEW PalMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peaibHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBMUIO 3a/auy,
MCCJIEI0BATH MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM amnapara aareophl.

DOyHkuHuU U rpadpuku

OnepupoBaTh MNOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKHM JKCTpemMyMma (yHKIMH, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIEeI0BAHUS (PYHKIMU, 3aJaHHOUN rpauKOM.

OnepupoBath MOHATUAMH: TpadUKH MOKA3ATEIbHOH, JIorapupmMuU4eckol u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUNA U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBaTh rpadukd (QYyHKIMA IS UCCIEIOBAaHMUS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYrUX yU4eOHBIX TUCIUIUINH.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHIATUSMU: HENpepbIBHAS (QYHKIMS; TPOU3BOAHAS (DYHKIIMH;
WCITI0JIb30BaTh FT€OMETPUUYECKUIA U (PU3UUECKHUI CMBICI POU3BOJHON IJIs1 pelIeHUs
3a/1a4.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCIISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKITHIA.

Hcnonb30oBaTh NPOU3BOAHYIO ISl HCCIIEIOBaHUS (PYHKIIUUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO TPapUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYUYLIEro PEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHSATHUSIMHU: T[EpPBOOOpa3Hass ©  MHTErpaj; IOHUMATH
reOMEeTPUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



Haxoauth mepBooOpa3HbIe 3JIEMEHTAPHBIX (DYHKITUH; BBIYHACIATH WHTETpal
o ¢popmyne Herorona—JIeliOruta.

Pemarpe npukiagHple 3aa4d, B TOM YHUCIIC COIIMAIBHO-DKOHOMHUYECKOTO W
(u3nUecKoro xapakrepa, CpeJCTBaMUA MaTEMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
MHoecTBa pallHOHAJIBHBIX U
. bubnuorexa [JOK
1 JEUCTBUTEILHBIX YUCE. PalinoHaIbHbIE 14 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 bubnuoreka [IOK
IIoKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTEIICHHU. 18 1 bubnnoreka [JOK
WNppannoHainbHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmyiibl
4 TPUTOHOMETPUHU. T pUTOHOMETPUUECKHUE 22 1 brbmmorexa [TOK
p pHH- 1P p https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 ITocnenoBaTenbHOCTH U IPOTPECCUU 5 brbmmorexa [TOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpEenue, 060061IeHNE, cCUCTEeMaTH3aus 3 | bubmmnoreka HOK
3HAHUHA https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Crenens ¢ pallMOHAIBHBIM ITOKA3aTEJIEM.
bubnunorexa LIOK
1 [TokazarenbHas pyHkius. [TokazaTenbHble 12 1
https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmudeckas QyHKIIHS.
2 HOFapI/IiMI/IHGCKI/Ie q)yaB:eHm{ u 12 bubmrorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuuecknue yHKIHH U UX
P P Py bubnuoreka [{OK
3 rpaduku. TpuroHoMeTpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6nunorexa LIOK
4 IT T i 24 1
POHSBOAHAA. LIPHMEHEHHE NPOHIBOAHON https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
5 14 9
HTCTpaJL 1 €ro HPHMCHEHHIA https://m.edsoo.ru/f11c4afd
6 Cucremsbl ypaBHEHUN 12 1 bubmmorexa [IOK
https://m.edsoo.ru/f11c4afd
bubmmoreka IIOK
7 H 6
ATYpalIbHBIC M HEIIbIC qHCa https://m.edsoo.ru/f11c4afd
g [ToBTOpeHME, 0000IIIEHNE, CUCTEMATH3AIIH 18 ) bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
| MHOXeCTBO, Onepaluu HajJ MHOXKECTBAMH. | bubnunoreka LIOK
Juarpammsbl Diinepa—Benna https://m.edsoo.ru/746d5dce
Parmmonanpueie unciaa. OOBIKHOBEHHBIE U
bubmuoreka [IOK
2 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1
https://m.edsoo.ru/be888093
OCCKOHEYHBIC TIEPHOANYSCKHE APOOH
Apudmerndeckue orneparuu ¢
bubmuoreka [IOK
3 palMoHAIBHBIMH YHCIAMU, TIPEOOPa30BaHUS 1
. https://m.edsoo.ru/4d71f95fe
YHUCJIOBBIX BBIPAKECHUM
IIpumenenne apoOeii U OPOIEHTOB s
4 epmeHH;I 1 I/IKJI'I)aI[HBIX 3a1;a11 W3 pa3IuyHbIX 1 bubmorexa HOK
P . P " o P https://m.edsoo.ru/44dd1046
oTpacieil 3HaHUI U peanbHOU KU3HU
IIpnmenenue apoOeii U IPOIEHTOB IS
5 epI_HeHI/I}I 1 I/IKJII)aJJHLIX 3ar;aq W3 pa3IuyHbIX 1 bubmorera [OK
p . p . . p https://m.edsoo.ru/d99d8c74
oTpacieil 3HaHUI U peanbHOU KU3HU
6 JleticTBuTenbHBIC uncia. PanmmoHanbHbIC U | bubnuoreka [{OK
HppaloOHaJIbHEIE YHCIIa https://m.edsoo.ru/2f36a36f
7 Apudmernueckre onepaum ¢ | bubmuorexa [JOK
JEUCTBUTEIBHBIMHU YHCIAMU https://m.edsoo.ru/a97a12d9
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBHUIIA
but6mmorekxa [IOK
8 OKpPYTJICHUS, IPUKUIKA U OIIEHKA pe3yJbTaTa 1

BBIYUCIIEHUN

https://m.edsoo.ru/cb723fbd




TO)KI[CCTBa " TOXICCTBCHHBIC

bu6nmmoreka [IOK

9
peoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
bu6nmoreka [IOK
10 VYpaBHeHUEe, KOPEHb YpaBHEHUS
https://m.edsoo.ru/11ac68be
11 HepaBeHncTBo, peieHre HepaBeHCTBA bubmmorexa [TOK
P P P https://m.edsoo.ru/50bdf26d
bu6nmoreka [IOK
12 Mero epBallo
TOAL HHTEPBATOn https://m.edsoo.ru/775f5d99
13 Pemrenue nensix u ApoOHO-parInOHATBHBIX bubnnoreka [JOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/6ec7al07
KontponbHas padora mo teme "MHOXKecTBa
. bubnnorexa [IOK
14 paIMOHATIBbHBIX U IEHCTBUTENbHBIX YHCET.
" https://m.edsoo.ru/1914a389
PanmonanbHble ypaBHEHHS U HEPABEHCTB
15 OyHKIHMA, CTIOCOObI 3a1aHus (PYHKIUH. bubnmoreka [JOK
B3aumuo obpaTtHble hyHKIIUN https://m.edsoo.ru/226eeabf
I'paduk pynkmu. Obmacte onpeneneHus u
paduk gy N bea bubnuoreka [{OK
16 MHO>K€CTBO 3HaueHU! pyHkumu. Hymm
https://m.edsoo.ru/763e75ee
dbyukuun. [IpoMexyTKu 3HaAKOTIOCTOSTHCTBA
bu6nunorexa LIOK
17 YérHble U HEUETHBIC PYHKITUN
Py https://m edsoo.ru/ff4564ad
CreneHnb ¢ 1eJIBIM ITOKa3aTeaeM.
18 CrangaprtHas ¢popMa 3amucu bubmmorexa LIOK
anaap P https://m.edsoo.ru/66446d3e
JEUCTBUTEILHOTO YUCIIA
Hcnonk3oBanue moaxossien hopMbl
19 3aMUCH JICUCTBUTENbHBIX YUCEN AJIS bubnmnoreka [JOK
peleHns IpakKTUIEeCKUX 3a1a4d U https://m.edsoo.ru/6eadc6f1
MIPEACTABICHUS TAHHBIX
20 CrenenHast GyHKLUS C HATYPaJIbHBIM U bubmuoteka [IOK




1enbIM nokazatenieM. E€ cBoiicTBa u rpadux

Apudmernieckuil KOpeHb HaTypaJIbHOU

https://m.edsoo.ru/3f25a047
bubnunoreka LIOK

21
CTEIIEHU https://m.edsoo.ru/d82c¢36d4
2 ApudMeTnieckuii KopeHb HaTyPabHOM bubnmnoreka HOK
CTEIIEHU https://m.edsoo.ru/fe7fc4db
7 CaoiicTBa apuPpMETHICCKOTO KOPHS bubnmnoreka HOK
HaTypaJIbHOW CTENEHU https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(pMETHIECKOTO KOPHS bubnmoreka [JOK
HaTypaJIbHOW CTENEHU https://m.edsoo.ru/c3389865
’5 CaoiicTBa apu(pMETHIECKOTO KOPHS bubnnorexa [JOK
HATypaJbHOW CTENIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apu(pMETHUESCKUMH KOPHIMH N— bubnmorexa [JOK
Ol cTeneHun https://m.edsoo.ru/54b815c5
7 JleticTBus ¢ apu()METHIECKUMHU KOPHIMH N— Bu6moteka [JOK
Ol CTerneHun https://m.edsoo.ru/83105a0e
73 JleiicTBus ¢ apu(pMETHUECKUMU KOPHSIMH N— bubmuoreka [IOK
Ol CTENEeHn https://m.edsoo.ru/2ab1c7bc
JlelicTBus ¢ apu(hMeTHUECKUMU KOPHIMU N— bubnmnoreka HOK
29 N
OH CTEIEHU https://m.edsoo.ru/eacb053c
30 JeiicTBus ¢ apuMeTUUECKUMU KOPHSIMHU N— bubmuoreka [IOK
OU cTeneHun https://m.edsoo.ru/8a5adas1
31 Pemenue nppannoHalbHbIX ypaBHEHUN U bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/69106ae7
PeleHre nppalMOHAIBHBIX YPaBHEHUN U bu6muoreka [JOK
32
HEPaABEHCTB https://m.edsoo.ru/9362fead
13 Pemrenne nppanoHaNbHBIX YPaBHEHUN U bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHanbHbIX YpaBHEHUN U bubnmnoreka [JOK




HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHalbHbIX ypaBHEHUN U Bu6mmotexa [JOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
. . bubnuorexa [IOK
36 CaoiicTBa U rpaduk KOpHS N-0i CTENeHU hitps://m.cdsoo.rw/eb0ce5e3
. . bubnuorexa [JOK
37 CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU hitps:/m.cds00.ru/5£29b9b5
KonTponbhas padota no teme
18 "ApudMeTHIeCKHii KOPEHb N—OW CTETICHH. bubnmoreka [JOK
HppaunoHaibHble ypaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
39 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIIOBOTO bubnmoreka [JOK
apryMeHra https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC U TAHT'€HC YHCIIOBOIO bubnuoreka [IOK
apryMeHra https://m.edsoo.ru/ec9f4d78
41 ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC bubnmnoreka HOK
YHCJIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCcHHYC, apKKOCHHYC U apKTaHI'€HC bubmmnoreka HOK
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpruyeckas OKpyKHOCTb,
43 OEPGHGHGHH: TpI/IFOHOMe"lf‘I))II/IIIeCKI/IX bubmmorexa LIOK
. https://m.edsoo.ru/6df195a0
(yHKIUH YHMCI0OBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,
44 ogpeneﬂeHHep TpHFOHOMeEqueCKHX bubmmorexa LIOK
. https://m.edsoo.ru/6b61c578
(YHKIMH YHUCIOBOTO apryMeHTa
45 OcCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIBI bubnmorexa LHOK
https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI bubnmnoreka [JOK




https://m.edsoo.ru/fcdd2a2e

47 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI bubamorexa LOK
https://m.edsoo.ru/b8a0ff2f
bubnunorexa LIOK

48 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI hitps-//m.cdsoo.ru/12d1413¢

49 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [JOK

BBIPAKCHUIN https://m.edsoo.ru/e248c5fc

50 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnnoreka [JOK

BBIPA)KCHUI https://m.edsoo.ru/09ba5Sb3d
51 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX bubnmorexa [JOK
BBIPAKEHU I https://m.edsoo.ru/1f4655da
57 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX bubnuoreka [IOK
BBIPA)KCHUI https://m.edsoo.ru/76ce9958
53 [IpeobOpazoBaHKe TPUTOHOMETPUICCKUX bubnnoreka [JOK
BBIPAKCHU I https://m.edsoo.ru/8fa598b5

54 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/6baefe19

55 Pemenne TpUroHoOMEeTpUYECKUX YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/alf8d141

56 Pemennie TpUroHOMETpHUUECKUX YpaBHEHUIN bubmmorexa LIOK
https://m.edsoo.ru/65a0f2d0

. bubnuoreka [{OK

57 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN

https://m.edsoo.ru/0d8a770d
. bubnuotexa [JOK

58 Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHHUM
https://m.edsoo.ru/cec28774

59 Pemenne TpUroHoMeTpUUECKUX YpaBHEHUI Bubmmorexa [IOK
https://m.edsoo.ru/ebeec650

60 O600mmenue mo remam "OCHOBHBIE bubnuotexa [JOK




TPUTOHOMETpUUECKUE (HOPMYJIBI.
Tpuronomerpuyeckue ypaBHeHUs "

Kontponbnas padota nmo teme "dopmyiibr

https://m.edsoo.ru/ae44acdc

61 TpuroHoMetpuu. Tpuronomerpuyeckue | bubmmoreka [JOK
ypaBHenus'"/Bcepoccuiickasi mpoBepoyuHas https://m.edsoo.ru/b46a8228
paborta

6 HroroBast KOHTpOJIbHAs paboTa / | Bbu6mmotexa [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/188bbfbc
O0001menne, cucTeMaTH3alUs 3HAHUH 3a

bubmuoreka [{OK
63 Kypc ajire0pbl ¥ Hayall MaTeMaTU4eCKOro 1
https://m.edsoo.ru/33e6629¢
ananmmza 10 kmacca
Apudmernueckas ¥ reoMeTprUICCKas

64 nporpeccuu. Vcnonb3zoBaHue nporpeccun | bubnuoreka [IOK
JUISL pELLIEHUs PEATBHBIX 3a74a4 MPUKIaJIHOTO https://m.edsoo.ru/d36669{8
xXapakTepa
beckoneuno yObIBaroIasi reoMeTpruiecKast

65 nporpeccusi. CyMMa 0€CKOHEYHO 1 bubmmorexa [TOK

borp y Y o https://m.edsoo.ru/1cbf72bl
yOBIBaIOIIEH T€OMETPUIECKOM TPOrPECCUH
bu6nunorexa LIOK
66 o 1
OPMYJIa CTOAHBIX HPOUEHTOR https://m.edsoo.ru/538£c437
bu6nunorexa LIOK
67 do a cjo OIICHTO 1
PMYJIa CTOMHDIX TIPOUCHTOB https://m.edsoo.ru/c2627eca
O0001enue, cucTeMaTH3allks 3HaHUH 3a
68 Kypc alreOpsl U Havall MAaTEMaTHYECKOTO 1 bubmmorexa [IOK
P P https://m.edsoo.rw/49f1b827
anamm3a 10 knacca
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne nugposeie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcnl
1 CTteneHb ¢ pallMOHAILHBIM TTOKa3aTeeM 1 bubmmorexa [IOK
patt https://m.edsoo.ru/a52939b3
. bub OK
2 CBolicTBa CTENEHU 1 nosmorexa [
https://m.edsoo.ru/ff601408
3 [TpeoOpazoBanue BbIpaXKEHHI, COIEPIKAIITIX 1 bubmmoreka [JOK
paluOHaJIbHBIE CTEIICHU https://m.edsoo.ru/3d87e248
4 [Ipeobpa3oBanue BbIpaxxeHUi, CoaepKaLUX | bubnuoreka [IOK
palrOHAIBLHBIE CTENICHU https://m.edsoo.ru/343c6b64
5 [TpeoOpazoBaHue BhIpaKEHHI, COIEPIKAITIX 1 bubnnorexa [JOK
palurOHAIBHBIE CTENICHU https://m.edsoo.ru/4064d354
6 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1 bubmmorexa [TOK
P P https://m.edsoo.ru/be76320c
7 IToka3zaTenbHbIE ypABHEHHS U HEPABEHCTBA 1 bubmmorexa [IOK
P P https://m.edsoo.ru/3d408009
8 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA 1 bubmmorexa [TOK
P p https://m.edsoo.ru/bd5ffOec
bu6nunorexa LIOK
9 IToka3aTenbHbIE ypABHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/cebf10c6
but6mmoreka [IOK
10 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
https://m.edsoo.ru/536de727
1 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U 1 bu6muoreka [JOK

rpaduk

https://m.edsoo.ru/85bc8132




Kontposnbnas padora o teme "CremneHs ¢
panuoHanbHbIM NoKazareneM. [loka3arenbHas

bu6nmmoreka [IOK

12 ¢ynkuus. IlokasarenbHble ypaBHEHUS U https://m.edsoo.ru/58e8e2{2
HepaBeHcTBa"
bubmuoreka [JOK
13 Jlorapug wicna https://m.edsog)l.ru/3e3230d4
bubmuoreka [JOK
14 JlecaTUUHBIE U HATYpAIbHBIC JTOTapH(PMbI https://m.edsof)l.rullea72162
15 [Ipeo6pa3oBanue BbIpaxkeHU, coaepKalnux bubnuoreka [IOK
J0TapupMbl https://m.edsoo.ru/da48154c
16 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX bubnuoreka [IOK
norapudmbl https://m.edsoo.ru/4beff03b
17 [Ipeo6pa3oBanue BbIpaxxeHUil, CoAepKaALUX Bbu6moteka [JOK
JorapudMbl https://m.edsoo.ru/fe189f2d
13 [Ipeo6pa3oBanue BbIpakeHUH, coaepKalnux bubnuorexa [IOK
aorapudmsl https://m.edsoo.ru/fadb8aas
19 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/3034724¢e
20 Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA bubmmorexa LIOK
https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckre ypaBHEHUs] U HEPABEHCTBA brbmmorexa [TOK
https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmuueckre ypaBHEHHUSI U HEPAaBEHCTBA E;fg;ﬂ?::;;gg};bclcfb
7 Jlorapudmudeckas pyHKms, €€ CBOWCTBA U bubnuoteka [JOK
rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U bubmuoteka [IOK

rpaduk

https://m.edsoo.ru/9d102051




25 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA bubnmnoreka HOK
u rpaduxu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINHN, UX CBOWCTBA bubmmoreka [JOK
u rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA bubnuoreka [JOK
u rpaduku https://m.edsoo.ru/ba9da96d
73 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA bubnmnoreka HOK
u rpaduku https://m.edsoo.ru/24ab3c53
bubnuoreka [{OK
29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/5272b9%al
bubmuoreka [IOK
30 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
https://m.edsoo.ru/0c837397
31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB bubmmorexa LIOK
https://m.edsoo.ru/e6e1901f
bubmuoreka [IOK
32 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
https://m.edsoo.ru/0f903c¢75
KonTponbHas pabora no teme
"Jlorapupmuueckas GyHKIHUS.
13 Jlorapudmuueckune ypaBHEHHS U bubmuoreka [IOK
HepaBeHCTBA. T puronomerpuueckrue QyHKIUU https://m.edsoo.ru/10130727
U ux rpaduxu. TpuronomMerpudeckue
HepaBeHcTBa"
bu6mmoteka IIOK
34 HenpepolBribie GysKiii https://m.edsoo.ru/403bfb0d
35 MeTto MHTEPBAJIOB JUIsl PELIEHUSI HEPAaBEHCTB Bubmmorexa [IOK
https://m.edsoo.ru/6db0b423
bubnunorexa LIOK
36 MeTto MHTEPBAIIOB JIJ1sl PELIEHHsI HEPABEHCTB

https://m.edsoo.ru/0adbce1b




bu6nmoreka [IOK

37 Tpomssonas pymxitn https://m.edsoo.ru/0731ad3d
Bu6mumotexa [JOK
38 Hpouseoaast pysitith https://m.edsofru/723dd608
39 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT bubmunoreka [IOK
MIPOU3BOAHON https://m.edsoo.ru/6¢8d36ff
40 ['eomeTpuyeckuii U GU3NIECKUN CMBICIT bubnmnoreka HOK
MIPOU3BOIHOM https://m.edsoo.ru/a413eca9
41 [TpousBoHBIE IeMEHTaPHBIX (PYHKINN bubmorexa HOK
https://m.edsoo.ru/c7550e5f
42 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINN bubmorexa HOK
https://m.edsoo.ru/14ab3cdb
43 IIpousBoaHas CyMMBbl, IPOU3BEICHHUS, bubnnorexa [JOK
4acTHOTO QyHKIUH https://m.edsoo.ru/c12a0552
44 [IpousBonHas CyMMbl, IPOU3BEICHMS, Bu6moteka [JOK
Y4acTHOTO (DYyHKIMH https://m.edsoo.ru/d598f201
45 [IpousBonHas cyMMbl, TPOU3BEACHMUS, bubmuoreka [IOK
YacTHOTO (PyHKUUH https://m.edsoo.ru/1de34d4d
46 [TpuMmeHeHne NPOM3BOJHON K UCCIIEIOBAaHUIO bubmuoreka [IOK
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 [IprMeHeHne Mpon3BOIHOMN K UCCIIEA0BAHUIO bubmmnoreka HOK
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI https://m.edsoo.ru/a8caSad4
43 [IpumeneHne MPOU3BOTHON K UCCIICIOBAHUIO bubnunorexa LIOK
(GyHKIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 [IpumeHneHne Mponu3BOIHON K HCCIIET0BAHUIO bubmuorexa [JOK
GYHKIUI HA MOHOTOHHOCTH M 9KCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 Haxoxnenne HanOobIIer0 1 HAMMEHBIIIETO bubnuotexa [JOK

3HA4YCHUA (I)YHKI_II/II/I Ha OTPC3KEC

https://m.edsoo.ru/fac78f05




HaXO)KI[eHI/IC HauOOIbIIEro 1 HAaMMEHBIIIETO

bu6nmoreka [IOK

> 3Ha4YeHUs (QYHKIMU Ha OTPE3Ke https://m.edsoo.ru/fb6a8act
57 Haxoxnenre HanOoJIbIIero 1 HauMeHbIIIEr0 bubnunoreka LIOK
3Ha4YeHUs PYHKIIMU HA OTPE3KE https://m.edsoo.ru/cffcb7eS
53 HaxoskieHre HanOoIbIIIero ¥ HAMMEHBIIICTO bubmuorexa [{OK
3Ha4YeHUs (QYHKIIMU Ha OTPE3KE https://m.edsoo.ru/d9469916
54 Haxoxnenne HanOOoJIbIIEr0 1 HAUMEHBIIIETO bu6nmmoreka [IOK
3HaueHUs (YHKIIUU HA OTPE3KE https://m.edsoo.ru/ad15000e
55 Haxoxnenne HanOOIBIIEr0 U HAUMEHBIIIETO bubnunoreka LIOK
3HaueHusl QYyHKIIUU Ha OTPE3Ke https://m.edsoo.ru/86adcbfd
IIprumeHeHnre npou3BOIHOM [l HAXOKACHUS
HaWJIY4IIero PeIeHUs B IPUKIATHBIX
56 3aaa3ax, TUTSt inpeneneHH: cxopf)[cm bubmmorexa [IOK
HpoILeCea, 3a/1aHHOT0 opMyIoi i https://m.edsoo.ru/13205d80
rpagukoM
57 KonTponsnas pabora no teme "IIponsBoaHast. bubmuoteka [IOK
[Ipumenenue npous3BoiHON" https://m.edsoo.ru/f8ed5f99
bubnnorexa [JOK
58 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX https://m.edsoclfru/d777edf8
bubmmnoreka HOK
59 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX https://m.edsofru/3003697b
60 Hurerpai, reomeTpuyeckuii 1 Pu3NUECKUin bubnmnorexa [JOK
CMBICJI HHTETpaJIa https://m.edsoo.ru/391272c9
61 WnTerpan, reomeTpuueckuit 1 pu3nyecKuii bubmuorexa [JOK
CMBICII HHTETpalla https://m.edsoo.ru/d359fb5f
2 WuTerpain, reomeTpuyeckuil 1 Gu3ndecKuit bu6muoreka [IOK
CMBICJI HHTETpajia https://m.edsoo.ru/07eb464b
63 Brraucnenue unterpana no gpopmyiie bubnuotexa [JOK




Herorona—JleiiOuuma

https://m.edsoo.ru/b9b225¢3

64 Brrancnenue naTErpana mo popmyiie bubmmoreka [JOK
Herorona—JleliOuuma https://m.edsoo.ru/b800deb4

65 Brrancnenue uaTErpana mo hopmyie bubnmnoreka HOK
Herorona—1Jleiibanna https://m.edsoo.ru/fSeed075

66 Brruucnenue uHTEerpana mo Gopmyie bubmuorexa [JOK
Hrrorona—JleiiOnuia https://m.edsoo.ru/41da431a

. . bubnuorexa [IOK
67 CucreMbl TUHEHHBIX YPaBHEHUN
https://m.edsoo.ru/b648235a
. . bubmuoreka [IOK
68 CucreMbl TUHENHBIX YPAaBHEHUN
https://m.edsoo.ru/5ab83864

69 Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOILIBIO Bbu6motreka [JOK
CHUCTEMbI JINHEUHBIX YpPaBHEHUI https://m.edsoo.ru/a4d65eeS5

70 Pemenue npuknaaHbIX 3a/1a4 ¢ TOMOIIbIO Bbu6moteka [JOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/aa5962¢e1
CucreMbl U COBOKYITHOCTH LIETBIX,

71 PalMOHATIBHBIX, UPPALIMOHAIIBHBIX, bubmuoreka [IOK
MO0Ka3aTeIbHbIX, JOrapuMUIECKUX https://m.edsoo.ru/48190472
YpaBHEHUH U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIETIBIX,

7 palMOHATIBHBIX, UPPALIMOHAJIBHBIX, bubmuoteka [IOK
MOKa3aTeNIbHBIX, JIOTApUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpPaBHEHUM U HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH LIETIBIX,

73 paloHaIbHbBIX, HPPALMOHAIBHBIX, bubmuorexa [JOK
MOKa3aTeNIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUH U HEPABEHCTB

74 CucTemMbl U COBOKYITHOCTH IIEJIBIX, bubnunorexa LIOK




paluMOHAIBHBIX, UPPALUOHAIbHBIX,
MOKA3aTeNbHBIX, JOrapu(PMUUECKUX
YpPaBHEHUM U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKUUN A5

https://m.edsoo.ru/81cccfe9

bubnunoreka LIOK

7 pELIeHUs] YPaBHEHUI U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonp3oBanue rpadgukoB GyHKIUN A7 Bu6muotexa [JOK
pELICHUs YPAaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUN, CUCTEM U
77 HEPABEHCTB K PEIICHNI0 MaTeMaTHUYEeCKUX bubnuoreka [IOK
3a/1a4 ¥ 3a]1a4 U3 Pa3InIHbIX 00JIacTe HayKn https://m.edsoo.ru/ca878deb
Y pEaJIbHOM KU3HU
73 KoHntpoinbHas padora o teme "MHTErpan u bubnnorexa [JOK
ero npuMeHenus. CUCTeMbI ypaBHEHUN" https://m.edsoo.ru/471c735b
79 HatypanbHble U 11e51b1€ YKclia B 3a/1a4ax 13 Bbu6moteka [JOK
peaJbHOM KU3HU https://m.edsoo.ru/3ceel1327
20 HarypanbHble 1 1ienple yncia B 3ajja4ax u3 bubmuoteka [IOK
peanbHOMN )KU3HU https://m.edsoo.ru/a35al131d
31 HatypanbHble u 11e51b1€ YKclia B 3a/1a4ax 13 bubnnorexa [JOK
peanbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haku AENUMOCTH LEIbIX YHCEIl bubmmorexa [IOK
https://m.edso0.ru/51696a67
83 [Ipu3Haku AENUMOCTH LEIbIX YHCEIl bubmmorexa [TOK
https://m.edsoo.ru/fab81c0e
84 [Ipr3HaKu AETMMOCTH LEIbIX YUCEeIT bubnuorexa [IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpenue, 06001IeHNE, cCCTEeMaTH3aIUs bubnunorexa LIOK
3HAHUW. Y paBHEHHUS https://m.edsoo.ru/0312cf8c
86 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs bubnunorexa LIOK




3HAHUU. Y paBHEHUS

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUs

https://m.edsoo.ru/247d2fe7
bubnunoreka LIOK

87 3HAHUU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpenue, o6o0IICHNE, CUCTEMATU3AIUS bubmuoreka [JOK
3HAaHUU. YpaBHEHHUS https://m.edsoo.ru/1bf2{b98
29 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6nmoreka [IOK
3HAHUU. Y paBHEHUS https://m.edsoo.ru/9c44cbeca
90 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bubnunoreka LIOK
3HaHUU. YpaBHEHUs https://m.edsoo.ru/337aad59
01 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aITUS bu6nmorexa LIOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/a86014el
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubnunoreka LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bubnunoreka LIOK
3HaHuil. HepaBeHncTBa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnunorexa LIOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
95 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubmmnoreka HOK
3HaHUi. CHcTeMBl ypaBHEHUN https://m.edsoo.ru/a20b8adc
96 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS bubmmoteka IIOK
3HaHui. CrucTeMbl ypaBHEHUN https://m.edsoo.ru/a012476d
97 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS bu6nmorexa [IOK
3HaHu. OyHKIMN https://m.edsoo.ru/d620c191
08 [ToBTOpenue, o6o0IIeHNE, CHCTEMATU3AIUS bu6muoreka [JOK
3HaHui. OyHKUIHUH https://m.edsoo.ru/7017196f
bubnuotexa [JOK
99 Hrorosas koHTposIbHAs paboTa https://m.edSO(]fru/S 13¢9889
100 HtoroBast KOHTpoJIbHAs paboTa bu6muoreka [JOK




https://m.edsoo.ru/2276973

O06o001eHue, cucTeMaTu3alus 3HaHU| 3a Kype
101 anreOpbl M Ha4Yal MaTeMAaTUYECKOTO aHaIHU3a
10-11 xnaccoB

O0600611eHue, cucTeMaTu3alus 3HaHUH 3a Kypc
102 anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAIM3a
10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

bu6nuoreka [IOK
https://m.edsoo.ru/3330f7ef

bu6nmoreka [IOK
https://m.edsoo.ru/cead345¢e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
1 Uucna v BBIYUCIECHUS
. OnepupoBarh MOHATUSIMH: PALUOHAIBHOE U JACHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U JIECATUYHAs APOOb, TPOLEHTHI
. BemonHATE  apudMeTHdeckue omepalud ¢ PaldOHAIBHBIMH |
' JEACTBUTEIbHBIMU YU CIIAMU
13 Boinonuate  mpuOMMKEHHBIE — BBIYUCICHHUS,  HUCIONB3Yys  IpaBUIIa
. OKpYTJIEHUS, IeJaTh IPUKUJKY U OLIEHKY pe3yJIbTaTa BRIYUCIECHUN
OnepupoBaTh MOHATHSAMU: CTEIIEHb C LIEJIBIM MOKa3aTejeM, CTaHaapTHas
4 ¢dopma 3anucH EeHCTBUTENBHOTO YHCIIA, KOPEHb HAaTYpaJbHOW CTENEHU;
' HCIOJIb30BaTh MOJAXOAIIYI0 (POpMY 3alluch AEUCTBUTEIbHBIX YUCEN IS
pelIeHNs TPAaKTUYECKHX 3a]a4 U IPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMM: CHHYC, KOCUHYC M TaHT€HC MPOU3BOJLHOTO
1.5 yIiia; MCIOJIb30BaTh 3allUCh MPOM3BOJBHOIO yrja dYepe3 oOpaTHbIe
TPUTOHOMETpHUUECKHE QYHKIUU
2 VYpaBHEHHUs 1 HEpABEHCTBA
OnepupoBarh MOHATUSMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIO0E,
2.1 palyoHaIbHOE, UppaIMOHAIbHOE YpaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
- BoinonuaTe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHHH H
' pelarbs TPUrOHOMETPUUECKNE YPABHEHUS
BoInonHATE peoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALlMOHATIBHBIX
2.3 BBIPQKCHHII W peniaTh OCHOBHBIE THIBI IEJNbIX, pPalMOHAJIbHBIX U
UppalMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB
4 [IpuMeHATh ypaBHEHHMS W HEPABEHCTBA ISl PEIICHHS MaTeMAaTHYECKHX

3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peabHON )KU3HU




MopenupoBaTh peajgbHblE CUTYallMM Ha SA3bIKE aireOpbl, COCTaBIATH

2.5 BBIPA)KEHUS, ypaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 33Ja4M, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM allllapara ainreopbl
3 OyHKIUYN U TpapUKH
OmnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3agaHus (YHKIHH,
3.1 o0acTh OHpeleNeHuss U MHOXECTBO 3HaueHuil QyHKuuM, rpaduk
(GyHKIMH, B3aUMHO OOpaTHBIE (PYHKITUH
32 OmnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
' (GYHKIMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Ucnonb3oBate rpaduku GyHKIUN A pelIeHUs] ypaBHEHUI
34 Crpoutp W uyHTaTh TrpaduKH JWHEHHOH (QYHKIMH, KBaJAPATHYHON
' (GyHKIMH, CTENEeHHON (PyHKIUH ¢ LeJIbIM [TOKa3aTeneM
Hcnonb3oBare rpapuku (QyHKUMH [ MCCIEJOBAaHUS NPOLIECCOB HU
15 3aBUCHUMOCTEH IpPU pPELIEHUU 33/ay U3 JPYTruX y4eOHBbIX NPEAMETOB U
' peanbHOM  JKM3HHM, BbIpakaThb (OpMyJaMH  3aBUCUMOCTH  MEXITY
BEJIMYMHAMU
4 Hauana maremaTndeckoro aHaiamsa
il OnepupoBaTh MOHATUSAMU: TIOCJIEIOBATEIBHOCTh, apUpMeTHYecKass U
' reoMeTpHUUeCcKas IPOrpeccun
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBbIBalOLIasi reoMeTpHuYecKas
4.2 nmporpeccusi, CcymMma O€CKOHEUYHO YyOBIBAIOIIEH TIeOMETPUUECKOU
IIPOrpeccuu
4.3 3amaBaTh MOCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
44 Hcnons30BaTh CBOMCTBA TMOCIEAOBATENBHOCTEW W IPOTPECCUd A
' peleHHs peaabHbIX 33a1a4 IPUKIIAJIHOTO XapaKkTepa
5 MHosxecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHATHUAMHU: MHOXECTBO, ONIEpALIMH HAJl MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —amnmapaT M ONMCAHUSA
5.2 peaIbHbIX MPOLECCOB U SBJICHHUM, NpPHU pEIIeHUWH 3aJady W3 JPYrux
yueOHBIX PEAMETOB
53 OnepupoBaTb  MOHATHUSAMHU:  ONpENEIEHUE, TeopeMa,  CIEICTBHE,

J0Ka3aTCJIbCTBO

11 KJIACC



Kon
NpoBepPsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus
Yucna v BBIYUCICHUS

OrnepupoBaTh MOHSATUSMU: HATypaldbHOE, II€JI0€ YHCIIO; HUCIOJIb30BAThH
MPU3HAKK JEIMMOCTH LIEJbIX YHCEJ, Pa3JIoKeHHE 4YHClia Ha IPOCThIE

MHOXUTCIIN OJI pCHICHUA 3aaa4

1.2

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJILHBIM [T0KA3aTEIeM

1.3

2.1

22

OnepupoBaTb  MOHATUSAMHU:  Jorapudm  uucina, JECATUYHBIE U
HaATypaJIbHbIE TOTapU(PMBbI

VYpaBHEHUs U HEPABEHCTBA

[IpuMmeHsITh CBOWCTBA CTENEHU MJid MPeoOpa3oBaHUs BBIPAKECHHI,
ONEpUpPOBATh IMOHATUSAMH: IOKA3aTEJIbHOE ypaBHEHHWE U HEPaBEHCTBO;
pemaTb OCHOBHBIE THIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BeimonHATe mpeoOpa3oBaHus BBIPAKECHUH, COACPKAIIUX JIOTapU(pMBL;

ONCpUPOBATh MMOHATHUAMMU: JIOFapI/I(bMI/I‘{eCKOC YPaBHCHUC U HEPABCHCTBO,

peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

HaxonuTts penieHust npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHATHUAMHU: CHCTEMAa JIMHEHHBIX ypaBHEHUH U €€
peLICHUE; UCIOJIB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHWM I PEILICHUS

MPAKTUYCCKUX 3aaa4

2.5

2.6

Haxomute  pemeHMss NOpOCTEHIIMX  CUCTEM M COBOKYIHOCTEH

palMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB

MOZ[CJ'II/IPOBaTL PCAJIbHBIC CHUTyallUM Ha SA3bIKC aJ'IFC6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3ada4H,
HUCCJIICAOBATh IMOCTPOCHHBIC MOJACIN C HCIIOJIb30BAHHUEM alllapara

anredpsl

3.1

OyHKIMY U TpaduKu

OnepupoBaTh MOHATHSIMU: TEpUOAWYECKass (QYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUH, TOYKH JKCTpeMyMma (yHKIUW, HAauOOJbIIee U
HAMMCHBIIIECEC 3HAUYCHUA (I)YHKI_[I/II/I Ha MMPOMCIKYTKC; UCIIOJIb30BaATh UX IJIA

HcCIIeIoOBaHus (PYHKITNH, 3aJaHHON TpaduKoM

3.2

OneprpoBaTh TOHITHIMU: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

TPUTOHOMETpUYECKUX (DYyHKIMHA; W300pakaTb HMX Ha KOOPIMHATHOM




IUIOCKOCTH Y UCITIOJIB30BATH VI PEILICHUS] YPABHEHUI U HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JHUHEHHBIX

3.3 YpPaBHEHUH W MCHOJIb30BaTh MX JUISI PEUIEHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUU
34 Hcnonb3oBare rpaduku (YHKUMNA 11 UCCIEAOBAHHS MPOIECCOB U
' 3aBHCHUMOCTEH U3 IPYTrUX yUYeOHBIX TUCHUIUIMH
4 Hayana maremaTnueckoro aHannsa
OnepupoBaTh MOHSATUSMH: HeNpepbiBHAS (YHKIUS, MPOU3BOAHAA
4.1 (GYHKIMU; WCHOJB30BATH T'EOMETPUYECKUH W (DU3HYECKHA CMBICIT
MIPOM3BOTHOM IS PEIICHHUs 3314
42 HaxoauTh  NpPOWM3BOJMHBIC  AJIEMEHTApPHBIX  (DYHKIMIA, BBIYUCISATH
' MIPOU3BOIHBIE CYMMBI, IIPOU3BECHUS, YACTHOTO (DYHKIIUH
Hcnonp30BaTh MPOM3BOJAHYIO Ui HCCleloBaHUS  (QYHKIMHM Ha
4.3 MOHOTOHHOCTBH M 3KCTPEMYMBI, IPUMEHSThH PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHUIO TPaUKOB
44 Hcnonb30BaTh NMPOU3BOIHYIO ISl HAXOXKACHHUS HAWIYYILIETO PEeLICHUs B
' MPUKJIAHBIX, B TOM YKCJIE COIIMAIbHO-DPKOHOMHYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHATUSIMH: T€pBOOOpa3Hass W WHTErpaj; IMOHUMATH
' TeOMETPUUYECKUN U PU3NIECKUIT CMBICIT HHTETpaia
16 Haxoaute mepBooOpa3zHble dlIeMEHTapHBIX  (YHKIUH, BBIYUCISATH
' uHTerpain no gopmyine Hototona — Jleitbuuna
47 Pewmate nmpukiagHeie 3a1a4d, B TOM YHCIE COLUAIbHO-3KOHOMHUUYECKOTO

U QU3UYECKOro XxapakTepa, CpeICTBAMH MaTEMaTHYECKOr0 aHaJIn3a



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIICHUS
Panmonanbubie  uymncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApPOOH, IPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrhdyeckue  Omepamuu ¢
1.1 paLMOHATIBHBIMU YMCIIaMH, IPeoOpa30BaHUs YMCIIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil M MPOIEHTOB YIS PEIICHUsS MPUKIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciei
3HAHUM U peaIbHOM )KU3HU
JeiictButenpHple  uyMcna.  PanuoHanbHblE M MppalMOHANbHBIE  YHCIIA.
1.2 Apudmerndeckue omnepanuu C JACHCTBUTEIbHBIMH 4dnciaaMu. [IpuOmmkéHHbIE
BBIUNCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenenp c¢ menbiM nokaszareneM. CranjnapTHas (Gopma 3alucH JIeHCTBUTENBHOTO
1.3 yucna. Vcnonp3oBanue noaxonsiieid (GopMbl 3arucu JIEWCTBUTENBHBIX YUCEN IS
pELIEeHUs TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmernueckuil KOpeHb HaTypajbHON cTeneHH. J[eHcTBHsS ¢ apupMEeTHUECKUMU
' KOPHSIMHM HaTypajJbHOU CTEIEHH
s CuHyC, KOCMHYC U TAaHIEHC YHCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHbIE IPEOOpPa3OBaHUS
55 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' MHTEPBAJIOB
24 Penienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Pemienne nppaliiOHAIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHOMeTpUUECKUX YpaBHEHUI
57 [IpumeHneHne ypaBHEHMI 1 HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3aa4d U 3a4a4

W3 pa3IMYHBIX 00JIacTel HAYKHU U PEATHbHOU KU3HHU




3 QyHKIUHU U TpadUKu
31 Oynkuus, cnocoObl 3amanust Qynkuuu. I'paduk ¢yHkumu. B3aumHo obOparHble
' byHKIAHA
39 Ob6nacte ompenelneHuss U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymn dynkuun.
' [IpomexyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
3.3 Crenennass (yHKIUS C HATypaJlbHBIM M IIeNIBIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpadUK KOPHS 1-Ol CTEIEHU
34 TpuronomeTrpuyeckass OKpYy>KHOCTb, ONpPENEICHUEe TPUTOHOMETPUYECKUX (PyHKIUN
' YHUCJIOBOT'O apryMEHTa
4 Hayana maremaTtnueckoro aHanusa
i1 [TocnenoBaTenbHOCTH, CHOCOOBI 3agaHUs MOCIEAOBaTEIbHOCTEH. MOHOTOHHBIE
' IIOCJIEI0BATEIbHOCTH
ApudmeTrndeckass M TEOMETpUYECKash Iporpeccud. beckoHedHO yObIBaroImas
42 reoMmerpuueckas nporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH TeoOMeTpHUYeCcKOn
' nporpeccud. dopmysa CI0XKHBIX TNPOLEHTOB. lcnonp3oBaHue NPOrpeccuu A
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOXecTBa U JJOTuKa
MHoxecTBO, omnepanuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO arlfapara JJjisi OMHCAHUsl pPeabHBIX
MIPOIIECCOB U SIBIICHUH, P PEIICHUH 33]1a4 U3 APYTUX YUEOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yucna. [IpusHaku Je1MMOoCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aresieM. CBOWMCTBA CTETIEHU
1.3 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHbIE JOrapru(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXEHUH, COIEPKAIIUX JOTaprUPMbI
55 [IpeoOpa3oBanue BbIpaxeHUil, CoAepKaIIUX CTENEHH C pallMOHaIbLHBIM

IIOKa3aTcjiIcM
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IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
6 CucreMpl JNMHEWHBIX YypaBHEHUH. PemeHue mNpuUKIagHBIX 337ad C HOMOUIbIO
' CHUCTEMbI JINHEHHBIX YPaBHEHU
2.7 CucrteMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHECHHUI M HEPABEHCTB
)3 [IpumeHneHue ypaBHEHNUH, CUCTEM U HEPABEHCTB K PELIEHUIO0 MaTEMaTHUECKUX 3a]a4
' W 337124 U3 pa3InYHbIX 00J1acTe HAyKHU U pealbHOM KU3HU
3 OyHKIUY U TpapUKH
Oynkuus. Ilepuoguueckue ¢yHkuuu. IIpoMexXyTKM MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumMymMbl 1 MUHUMYMBI (QyHKIMU. HaunOonbimee W HauMeHbIIEe 3HAYCHHE
(GYHKIMU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u jorapudmuueckas GyHKIMU, X CBOMNCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUN A7 pEIIeHHs] YpaBHEHUH 1 JIMHEWHBIX CHCTEM
Ucnonws3zoBanne rtpaduxoB  PyHKIUN U1 HUCCIAEAOBAHHUS  IMPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPU pEIIeHUM 337ad U3 JAPYTUX Yy4eOHBIX
IIPEAMETOB U pEaIbHOMN KU3HU
4 Hauana marematndeckoro aHaiausa
4.1 HenpepsiBabie hyHKIIMNU. MEeTOI MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [IpousBonHas ¢pyHkuuu. ['eomerpuueckuii U GU3NUECKUIN CMBICI IPOU3BOIHOM
43 [IpousBonHble 3yeMeHTapHbIX (yHKUUNA. DOpMyIJIbl HaXOXACHHSI IMPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKIMH
[IpumeneHne NPOU3BOAHON K HCCIENOBaHUIO (PYHKIMH HAa MOHOTOHHOCTh U
4.4 sKcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HaUMEHBIIETo 3HAauYeHUs (QyHKIMH Ha
OTpe3Ke
[IpumeHneHne NpoU3BOAHOMN ISl HAXOXK/IEHUSI HAWTYYIIero pelieH s B MPUKIIaIHbIX
4.5 3ajjavax, s ONpeeNeHHs CKOPOCTH TMpollecca, 3aJaHHOro QopMmysol uiu
rpaduxom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 HuTerpai, ero reomeTpuieckuii M pu3nUecKuii CMBICI. BBIYuCIIeHre HHTerpajia 1mo

¢dbopmyne Hetotona — JleitOnura




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs1 ONKUCAHUS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YMCIIO, IIEJI0€ YHCIO,
CTETIeHb C IeNTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
HoKaszaTteneM, Jorapupm UHCIa, CHHYC, KOCHHYC U  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOJAYJIO, pAIOHAJIbHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATYpaJIbHBIX,  LEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenh M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™ EBKIHMIA MTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3WIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENEHsAMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATH MOHATHUAMU: IIOCICAOBATCILHOCTD,




apudmernueckas rporpeccus, reoMeTpuyecKas rporpeccusi,
OeCKOHEYHO YyOBIBaroIIasi TIeoMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPHpPOBaTh IOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3aluCh  KOMIUIGKCHBIX 4ucell  (reoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apuMeTUUECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOIHUTH
MpUMEPbl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATHSMU: MaTpulia 2%X2 u 3X3, omnpeneauteslb  MaTpHIIbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATh YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIApaMCTPOM; IPUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢dyHKIMH, KCTpeMyM (YHKIMH, HauOOJbIllee M HAUMEHbIIIee 3HAUEHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢byHKUMY, TIepBas U BTOpasi MPOU3BO/HAS (YHKIIMU, T€OMETPUUYECKUIA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpPBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacCTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKLUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM ammnapaTa MaTeMaTHYeCKOTo
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIIC COIHAIIbHO-DKOHOMHUYCCKUX U




bu3MYECKUX 3a7a9ax; HAXOAUTh TUIOMIATU U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

noMoIIbI0 AU epeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWs, KBaapaTHYHAS
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHBIE  TPUTOHOMETPHUYECKHE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTHh TIpadUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUs
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPHU PEIICHUU 3a]ad U3 JAPYTUX YYEeOHBIX MPEAMETOB H
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYJTIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJIECHUS JUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTaBIIATh BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIMPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJB30BAHHMEM aIlapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEE apruPMeTHIEecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
nrarpaMmax, rpaukax, OTpaXKarollyro CBOHCTBA peabHBIX MPOIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIIEI0BAaTh CTATUCTUYECKUE IAaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

pacceuBaHys U JINHEWHOU Perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4yallHOro COOBITUS; YMEHHME BBIYHUCIATD
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (OpMyJy MOJHOMN
BEPOSATHOCTH, (popmyiny bepHyium, komOuHaTOpHBIE PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
NOHATUSIMM: CIy4yailHas BEJIMYMHA, pACIpENEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIHMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPEIEICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeiesieHud Juis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEpUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IMPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KICHUS JJIs PEeLIeHUs 3aj1ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenuiesn, npu3Ma, nupamuaa, (Gurypa M MOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomaib
MOBEPXHOCTU NHMPaMM[bl, NPU3MBI, KOHycCa, LMINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,




KOHYycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHyca U LIMIMHJIpA,
napajuiefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicss cepsl, LMIMHIPA, KOHYCa; YMEHHE CTPOHWTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpalllEHUs1, UX CEYEHMsI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITEIEHO
(GbopMyIIUPOBATh OMPEICIICHUS U3Y9aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
ONpoBEpraTh MX; YMEHHE TPOBOAMUTH KiIaccH(puKamuio ¢GUryp 1o
pa3’MYHBIM MPHU3HAKaM, BBIMOIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMMOAOOMSA, TOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIEC B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpEe; HCIIOIb30BAaTh T'€OMETPUYECKHE OTHOIICHHS
OpU pELICeHUWU 3a/la4y; HaXOJAWUTh TeOMETpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O00BEM) TpPHU peHIeHUH 3a7ad U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, TUIOMAab, OOBEM, IUIOMIAAb MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHbIe (DOpPMYNIBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAIb CHEPHI;
00bEM Ky0Oa, MPsIMOYTOJIBHOTO MapajulesieNuIesa, MUpaMuibl, MPHU3MBI,
ITMHIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METON
IJI1 pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPpYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kona
1 Yucna v BEIYHCIICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
15 Panmonanenbie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOICHTHI,
' OCCKOHEYHBIC MTEPUOJUUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTCIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudm uucna. JlecaTuunbie 1 HaTypaabHbIE JTOTapU(MBbI
HevictButenbHple  yucia. ApudMeTHYECKHE ONepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexkcHbie unciia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lemnpie u 1poOHO-paIiOHATbHBIC YPaBHEHUS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 QyHKUIUHU U TpaduKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0i cTENEeHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
3.6 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XXHbIX MPOLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKeCcTBaMH. J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Buabl KoHTpOJIS

DOoH OLICHOYHBIX CPEJICTB.

No Haumenosa | Ilepuon OCHOBHEIE 3aJa4u Hcnonp3oBanue
1/ | HUe JTamna pe3yIbTaTOB
1 Bxonuoit B nayvane Brigasienue B Onpenenenue
KOHTPOJIb U3yUYeHUS IIOJITOTOBKE VHJIMBUTyaTbHBIX
npeaMera oOyyJaronuxcs 00pazoBaTebHBIX
HECOOTBETCTBHS TPAeKTOPHIl B 3aBUCUMOCTH
TpeOOBAHMAM K OT YPOBHSI 00YYEHHOCTH
pe3yabTaTam oOyyJaronmxcs
OCBOCHHUSA
coJiepKaHus
MPOUJIEHHOTO
(M3y4eHHOrO0)
Kypca
2 Hrorosslii ITo Brerasnenue ypoBus | Koppexuus
KOHTPOJIb OKOHYAaHHUH 00y4eHHOCTH JeSATEIbHOCTH YUUTENS B
W3yUYCHUS oOyyJaronmxcs y4eOHOM TIpoliiecce
npeaMeTa

CucreMa oleHUBaAHUSA

[Ipy BBINOJHEHUM KOHTPOJBHBIX PabOT MCHOJIb3yeTCsl T'MOKas cHucTeMa OLEHUBAHUS

pe3yabTaTOB, MPU KOTOPOU YUCHUK UMEET ITPaBo Ha OIITHOKY:
80—100% oT MaKcCUMaTbHOW CyMMBI OAJJIOB — OIIEHKA «5»;
60-80% - onieHKa «4»;
40-60% - ouenka «3»;
0—40% — oneHKa «2».




CrapTtoBasi KOHTpoJILHAasi padoTa 10 kiacc

Bapuant 1
Yacrs 1. Pemmnre nepasernctso 3x” +2x—5<0.
1. B apudmernueckoit nporpeccuu a, =—2, a5 = 30. Haiigure d.
5
373
2. Beruunciure ?El . )3 .
3. [lepuMeTp paBHOCTOPOHHETO TPEYTrOJbHUKA PaBEH 6 E] CM.
Haitaure pagnyc onucaHHON OKPY>KHOCTH.
4. Haiigure muromans mapamienorpaMMa, y KOTOPOTO CTOPOHBI 12 cM. 1 5 ¢M, OAHH U3
yrios 150°.
5. 3anumuTe iepuoandecKyo 1pods 0,(87) B Buae 0OBIKHOBEHHOU JpOOH.
Yacrs 2.
_|x*=3y=09,
6. Pemire cucremy ypaBHeHHI
x—y=3
Bapuanrt 2

Yactse 1. Permire HepasenctBo 7x° —3x —4 > 0.

1. B apudmernyeckoii nporpeccun a, =29, d =—3,5. Haiinure q, .
_4
23
2. Beruuciauts %
3. [TepumeTp paBHOCTOPOHHETO TPEYTOIbHUKA paBeH 12 /3 CM.

HaiinuTe paguyc BOUCAaHHOW OKPY>KHOCTH.

4. HaiinuTte mmomans TpeyroibHAKA, Y KOTOPOTO CTOPOHBI 13 cM 1 6 cM, a Yol MeXITy
Humu 30°.
5. SanuiuTe nepruoandeckyo apoos 0,(35) B Buae 0OBIKHOBEHHOM JIPOOH.

Yacts 2.

L (x*=3y=-9,
6. Pemnte cucremy ypaBHeHUi
x+y=3.



Hmozosas konmpoavnas paboma no mamemamuke
(anzeopa u nauana mamemamuyeckozo anaauza 10 knacc)

Bapuanrt 1
Yactnl

Ilpu evinonnenuu 3a0anuii 3anuwiume Homep 3a0aHus, NOOPOOHOe peuleHue U Omeen.

1. Beruucnure: a) sin 3{7”; 0) arctg (-1) + 2 arccos (—g) — arcsin % .

2. Ympoctute BeIpaxkeHnue: a) 1 - sina - ctga - cosa; 6) sin( g +a)+
sin(% — ).

3. Ympocrure Bolpaxenue: a) Vb b_% ; 0) 81% —(2v/3)?; B)log, 48 -

log, 3 + 6'°865 ;
2

a3— 4 1
F) l - a3.
a3— 2

4. Bepruucnure: a) 4/0,0081 +3 3% ; 0)2 10g6i6+ 0,51g 0,01; B)
3

Y2t .72 2270
5. Pemmrte ypaBHeHHs: a) N7 —x=4; 06)5% 1=02; B)log4 (7 +x)=2.
6. PemmuTe HEpaBEHCTBO: a) (%)x‘2 > % ;0) 32 _3 <

24; B)logy,(3x —4) > —1.

Hmozosas konmpoavhas paboma no mamemamuke
(anzeopa u nauana mamemamuyeckozo anaauza 10 knacc)
BapuanTt 2
Yactbl
Ilpu evinonnenuu 3a0anuil 3anumiume Homep 3a0anus, NOOPoOHOe peuieHue U
omeemn.

1. Breiuucnure: a) cos BT”; 0) 2 arcctg 1 + arccos (—?) + arcsin 1.
2. Vipocrure BeIpaxeHue: a) — 4sin’a + 5 — 4cos’a; 6) cos( % -p) -
cos(% + f).
3. YrpocTute Belpaxkenne: a) Va : a_% 2; 0) 64% - 242 2% ; B)logs; 18 -
logs 2 + 519852 ; r) bi_ 22 b%.
b5+ 5

3/38'75
1

5. Pemmte ypaBHeHus: a) V71—-x =8; 0) 3 24 = 5 B) log, (4-x) = 8.

4. Breraucnure: a) 4/0,0625 —3 —é ; 0) 2 1ogz+/3+ 0,5 In €% B)



Pemmte HepaBeHCTBO: a)(%)x_3 < g; 6) 2**2 + 2* > 20; B) logs (3x-5) < 3.

Cmapmosasn kKonmpoavnasa paboma Nel 3a Kypc anzedopel u navanam
mamemamuueckoz2o ananuza 11 knacc

Bapuanrt 1
Yactnl

Ilpu évinonnenuu 3a0anuii 3anuwiume Homep 3a0aHus, NOOpPoOHOE peuleHue u omeen.

7. Bpluucnure: a) sin 3{7”; 0) arctg (-1) + 2 arccos (—g) — arcsin % .
8. Ympoctute BeipaxeHnue: a) 1 - sina - ctga - cosa; 0) sin( g +a)+
. [
sm(g - Q).

1 1
9. Ympocrure Boipaxerue: a) Vb :b7s; 6) 813 —(2v/3 )% s)log, 48 -

log, 3 + 69865 ;
2
a3— 4 1
F) 1 - a3.
a3- 2

10. Beruucnure: a) 4/0,0081 +3 3% ; 0)2 10g6i6+ 0,51g 0,01; B)
3

Y2¢.7% 42270
11. Pemure ypaBHeHus: a) +/7—x =4; 6) 5% 1=0,2; B)log4 (7 +x)=2.
12. Pemmre HEPaBEHCTBO: a) (%)x‘2 > % ;0) 32 _ 3 <

24; B)logy,(3x —4) > —1.

Cmapmoesasa konmpoavhnasn paooma Nel 3a Kypc anzeopwvt u navanam
mamemamuueckozo ananusza 11 knacc
Bapuanrt 2
Yactbl
Ilpu évinonnenuu 3a0anuii 3anuwiume Homep 3a0anusi, NOOpooOHoe peulenue U
omeem.

6. Brraucnure: a) cos BT”; 0) 2 arcctg 1 + arccos (—%) + arcsin 1.
7. Vupocrute BeIpaxkenue: a) — 4sin’a + 5 — 4cos’a; 6) cos( % -p) -
cos(% + f).
8. YnpoctuTe BhIpaxkeHue: a) va : a_% 2; 0) 64% - 2V2- 2% ; B)logs 18 -
logs 2 + 519852 ; r) bi_ 22 b%.
b5+ 5

3/38'75

9. Beruucnure: a) 4/0,0625 —3 —é ; 0) 2 logz+/3+ 0,5 In €% B)



10. Perure ypaBHenus: a) +/71-x =8; 6) 3 %14 = —; B) log, (4-x) = 8.

1

9

11.  PemmTe HEPAaBEHCTBO: a)(%))‘_3 < % ; 0) 22+ 2¥ > 20; B) log,
(3x-5) < 3.

WtoroBasi kKoHTposibHas padoTa 11kiacc

Bapuant Nel.

Pemure ypaBHEeHHE: 2 —2* =120.
Penure HepaBeHCTBO: log(4x +1)>~ —1

o . 5 RY/4
Haitnure sinx, eciim cosx =5 T=<x< o

N

Haiinute mnepBooOpaznyo dyukuun f(x)=3x-5, rpaduk KoTOpOI
IPOXOAUT Yepe3 TOUKy (4;10).

Haiinute mpoMexyTku Bo3pacTanust QyHKIUHA f (x) =x’ +3x —9x.
Pemmre ypaBHeHuUe: cos’x+6sin x—6 =0.

7. Pemute ypaBHeHHE: (2x —3N3x> —5x—2=0

N W

Bapuant Ne2.

Pemure ypaBHEeHHE: 37 4 3% =810.

Pemnte HEpaBEeHCTBO: log(3x+1)=<2.

Haiigure sinx, eciu cosx = % , —% <x=<0.

Haiimute mnepBooOpasnyto ¢yukuun f(x)=5x+7, rpadux KoTOpoH
IPOXOJIUT Yepe3 TOUKy (-2; 4).

Haiigure mpoMexyTku yObIBaHUS (PYHKIHH y = —x° +9x” +21x.

Pemmure ypaBHEeHHE: 2sin” x+7cosx+2=0.

7. Pemmre ypaBHeHHE: (7x+2W4x—3x*-1=0

S

N W
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