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Pabouas nmnporpamma  yueGHOro Kypca «Anrebpa U Hauaia
MaTeMaTUYecKOro aHaiu3a» 0a30Boro ypoBHs Mg oOywarommxes 10 —11
KJIaccoB  pa3paboraHa Ha ocHOBe DenepaibHOr0  TOCYAApCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa CpeAHero oOIero o0pa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, MPEABABISEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHWI0, W Tpaauluid poccUUcKoro oOpa3oBaHus. Peanuzarus
OporpaMMbl  OOECIIEUYMBACT  OBJAQJCHHE  KIIOUYEBBIMH  KOMIICTCHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CaMOPAa3BHTHS W HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO M TIO3HABATEILHOTO PAa3BUTHUS
JUYHOCTU 00YyYarOIINXCS.

HEJIN U3YUEHNA YYEBHOT'O KYPCA

Kypc «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIM3a» SIBJISIETCS OJTHUM U3
HanboJyiee 3HAYMMBIX B MPOTPaMME CTapIIed MIKOJbI, MOCKOJBKY, C OJIHOU
CTOPOHBI, OH OOecneynBaeT HHCTPYMEHTAIbHYIO 0a3y Uil HU3yYeHHs BCeX
€CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroil CTOPOHBI, POPMHUPYET JIOTHIESCKOE U
a0CTpaKTHOE MBIIUICHUE y4YalllUXCSd Ha ypOBHE, HEOOXOJMMOM ISl OCBOCHUS
KypcoB WH(OpMAaTHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4allluecsl OBJIaJICBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM
HayKd, KoTopasi popMyIupyeT CBOM JTOCTHXKECHHS B MaTeMaTU4IeCKou popme.

Kypc anreOpsl 1 Hayan MaTeMaTHYECKOro aHaiM3a 3aKIaJblBA€T OCHOBY
JUISl YCTICIITHOTO OBJIQJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OMOJOTUH, TIOHUMAHUS
OCHOBHBIX TEHJEHIIMA DKOHOMHUKHM M OOIIECTBEHHOW >KH3HHU, TIO3BOJIAET
OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCMOJIb30BaTh UX B MOBCEJHEBHOM XU3HH. B TOke BpeMs oBlaJeHue
a0CTpaKTHBIMU U JIOTUYECKU CTPOTMMU MAaTeMaTHUYECKHUMH KOHCTPYKIUSMHU
pa3BUBAET yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJEHUS, UCTIOIB30BaTh 0000IIEHHE U KOHKPETH3AIMI0, aOCTparupoBaHue
U aHaJorui, (HOpMHUPYET KpPEeaTMBHOE M KPUTHYECKOE MbIlUIeHHe. B xone
U3y4YeHHs] anreOpbl M Hayal MaTeMaTHYeCKOro aHaiu3a B CTapIied IIKoJe
yyallMecsi TOJIy4alOT HOBBIM  ONBIT  pEUIEHHA MPUKIAJHBIX  3a7]ad4,
CaMOCTOSITEJIbHOTO  MOCTPOCHUSI ~ MAaTeMaTHYECKUX  MOJENEH  pealbHbIX
CUTyalluil 1 UHTEPIIPETALNH [TOTYUYECHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEpPaAMHU
MAaTE€MAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKe U B HCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6namaer 3Ha4nTEeIbHBIM BOCITUTATEIHHBIM TTOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 y4eOHbI MaTepuai, CIoOCOOCTBYIOMIHN (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHMsI, TaK M 4epe3 crnenuuKy y4eOHOH esTeIbHOCTH,
Tpebyromen CaMOCTOSTENIBHOCTH, AKKypaTHOCTH, MPOIOKUTEIBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBII pe3yybTarT.

B ocHoBe metomuku oOydeHwsi anreOpe W HadajgaM MaTeMaTUYeCcKOTO
aHaIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAI O0yUYeHUS.

Crpyktypa Kypca «AnreOpa W Hayajla MaTEMAaTHYECKOTO aHAJIN3a»
BKJIIOYAET CIENYIOIIHE COAEepKaTelbHO-MeToANYecKue JauHuu: «Yucna wu
BBIYHCIICHUS», «DYHKIUU U rpadukm», « Y paBHEHUSI U HEpaBeHCTBay», «Hauana
MaTeMaTH4ecKoro aHaiuza», «MHoxkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIepKaTEeNIbHO-METOJUYECKUE JIMHUU H3Y4aloTCsl HAa MPOTSKEHUM JIBYX JIET
o0y4eHus B CTaplieil IKOJE, €CTECTBEHHO JOMOJHSS APYT APyra U MOCTEIEHHO
HAChI[asiCh HOBBIMHM TeMaMu M pasnenamu. JlaHHBIA Kypc sIBisieTcs
WHTETrPaTUBHBIM, IIOCKOJIBKY OOBEIUHSAET B cebe coJepkKaHUe HECKOJIbKHUX



MaTeMaTU4YeCKUX JUCIUIUIMH: anredpa, TPUTOHOMETPHUS, MaTeMaTH4YEeCKUM
aHaJIn3, TEOPHSI MHOXKECTB U JIp. [0 Mepe TOoro kak ydamuecs OBJIaJIE€BAIOT BCE
OoJjiee IMIMPOKUM MAaTeMaTHYECKUM allllapatoM, Yy HUX MOCIeI0BaATEIbHO
dbopMupyeTcst U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTHUYECKYIO MOJIEIh
peajbHOM CHUTyallMu, MPUMEHSTHh 3HAHUS, MOJYy4YeHHBIE B Kypce «Anredpa u
Hayajla MaTeMaTU4YeCKOro  aHaln3a», ISl PEHICHUS  CaMOCTOSITEIIbHO
chopMyJIUpOBaHHON MaTEMaTHUYECKOM 3ajaud, a 3aTeM MHTEPIPETUPOBATH
IIOJIy4YEHHBIN pe3yJIbTarT.

ConepxarenbHo-MeTOMYECKAass  JTUHHUS  «YHucna W BBIYMCICHUS»
3aBepiiaeT (OPMUPOBAHME HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN,
KOTOpoe OBLJI0 HayaTO B OCHOBHOHM Imikoyie. B crapmieit mikone ocoboe
BHUMaHUE yaeNseTcss (OPMUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,
BKJIFOYAIONIUX B  Ce0S  WCHOJIb30BAaHHWE  Pa3IMUHBIX  (QOpM  3amucu
JNEUCTBUTENIBHOTO YKCJIa, YMEHHE PAllMOHAIBHO BBIMOJHSITH JICHCTBUS C HUMH,
nenaTh TPUKUIKY, OIEHUBATh pe3ynbTaT. OOydaromuecss MOJy4daroT HaBBIKU
NpUOIMKEHHBIX ~ BBIYMCICHUN,  BBIMOJHEHMS]  JICHCTBUM € YHCIAMH,
3alMCAaHHBIMU B CTaHAApPTHOM (¢opme, UCIOJIB30BAaHUS MAaTeMaTHUYECKUX
KOHCTaHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHUM.

JIunus «YpaBHEHUS] 1 HEPABEHCTBA» PEATU3YETCS HA MPOTSIKEHUU BCETO
oOydeHus B cTaplied IIKoJie, TOCKOJbKY B KaXJIOM pasjeie MporpaMMbl
IPEAYCMOTPEHO  PEIICHHE  COOTBETCTBYIOMMX  3amad.  OOyuaromniuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMHM PELICHUS IENbIX, PalMOHAIbHBIX,
UPPAMOHANIBHBIX, OKA3aTEIBHBIX, JTOTAPUPMUUECKUX U TPUTOHOMETPHUIECCKUX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [loydeHHbIE yMEHUS UCTIOIB3YIOTCA MPU
UCCJIEIOBaHUN (PYHKIIMI C TMOMOIIBIO MPOU3BOJHOM, PEIICHUHM MPUKIIATHBIX
3aJlay M 3a7a4 Ha HAXO0XJCHUE HAWOOJbIIMX M HAUMEHBIIMX 3HAYCHHI
dbynkiuu. JlanHas coaepkaTenbHas JIMHUS BKJIIOYaeT B ce0s  Takke
(dbopMHUpOBaHUE YMEHUU BBIMOJIHATH Pacu€rhl 1Mo ¢GopMyiiaM, mpeoOpa3oBaHuUs
LEIbIX,  pAlHUOHAJBHBIX,  HUPPALMOHAIBHBIX U  TPUTOHOMETPUYECKHX
BBIPOKEHUN, a TaKKe BBIPAKCHHUH, COJEPKAIIUX CTETEHU W JOTapu(MBbI.
brnarogaps uszydenuto anreOpandeckoro maTepuaia MPOUCXOIUT HajlbHeIee
pa3BUTHE aJTOPUTMHYECKOTO U  aOCTPAKTHOTO MBINUIICHUS  ydYalluxcs,
(bOpMUPYIOTCS HABBIKU JEIYKTUBHBIX PACCYXKIACHHH, pabOThI C CUMBOJBHBIMU
dbopMamu, TpeCcTaBICHUSI 3aKOHOMEPHOCTEHN 1 3aBUCUMOCTEH B BUJIE PABEHCTB
U HepaBeHCTB. AnreOpa npenaraet 3¢ ()eKTUBHBIC HHCTPYMEHTHI ISl PEIICHUS
NPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/1a4, HAIJISIAHO JEMOHCTPUPYET CBOU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToAMYeCcKass JHHUS «DyHKIIMU W TpaduKm» TECHO
MEPEILIETAETCA C JAPYTMMHU JIMHHUSIMH Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3a4a€T TIOCIEIOBATENBHOCTh H3Yy4YE€HUsI Marepuaiia. l3ydeHue CTEeneHHOW,
MOKA3aTeNbHOM, JOrapu(MUYECKOH U TPUTOHOMETPUUYECKUX (YHKIMH, UX
CBOMCTB ¥ TpauKOB, UCTIONH30BAHNE (PYHKIIUN IS pELISHUs 3a7a4 U3 APYTUX
y4eOHBIX MPEIMETOB U PEATbHON JKU3HHU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aHaJM30M, TaK U C PEUICHUWEM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM OosblIOE
BHUMAaHHE yaAelsaeTcs (POPMUPOBAHUIO YMEHUS BBIpaXarth QopmynaMu
3aBUCUMOCTH MEXJY PAa3JUYHBIMH BEJIIMYMHAMH, HCCIIENOBATh IMOJYYCHHbBIE
byHKIIMK, CTpOoUTh X Tpaduku. Marepuan 3TOH COAEpPKATEIBHOW JUHUU
HalleJIeH Ha pPa3BUTHE YMEHHWW W HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXaTb
3aBUCUMOCTA MEXKJY BEJIMYMHAMU B Pa3IU4HON (opMe: aHaTUTUUYECKOM,
rpadudeckoi W ciaoBecHoM. FEro wum3ydeHume CHocoOCTBYET pa3BUTHIO



AITOPUTMUYECKOTO MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIUH,
HCTIOJIb30BAHUIO aHAJIOTUH.

ConepxatenbHas muHug «Hauana MaTeMaTnueckoro aHajan3ay MO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYr KaKk MaTeMaTUYeCKUX, TaK U MPUKIAJTHBIX
3a/1a4, JOCTYIHBIX OOYYaIOIIMMCS, Y KOTOPBIX TOSIBJISIETCS BO3MOXKHOCTD
UCCJEeI0BAaTh U CTPOUTh Tpaduku (yHKUMNA, ONpeneisTh MX HAuOOJIbIINE U
HAaUMEHBIIINE 3HAYCHMUS, BRIUUCIATH IUIOMIAAU GUTyp U 00BEMBI TEJ, HAXOIUTh
CKOPOCTH U YCKOpPEHHUsI MpoIieccoB. JlaHHas cojepxkaTeabHas JIMHUS OTKPhIBAET
HOBbIE BO3MOXHOCTH TIIOCTPOCHUSI MAaTeMaTUYECKUX MOJENeH peaabHbIX
CUTyallui, HaXOXKJACHUS HAWIYUIIEro PelIeHUs B MPUKIATHBIX, B TOM YHCIIE
COIMATTbHO-2KOHOMUYECKUX, 3a/1avax. 3HaKOMCTBO c OCHOBaMU
MaTeMaTHUYEeCKOTO  aHajiW3a  CIOCOOCTBYET  Pa3BUTHIO  aOCTPAaKTHOTO,
dbopManTbHO-IOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, (HOPMUPOBAHUIO YMEHUN
pacrio3HaBaTh TNPOSBJICHUS 3aKOHOB MAaTEMaTUKHM B HayKe, TEXHHUKE W
uckyccrpe. O0yuaronuecs y3HalT O BBIJAIOIMIUXCS pe3yJibTaTaX, MOJTyYeHHBIX
B XO/JIC PA3BUTHS MaTEMATHUKHU KaK HayKH, U UX aBTOpax.

ConepxaTenpHO-METOAMYECKAass JUHUA «MHOXeCTBa U JIOTHMKa» B
OCHOBHOM  TIOCBSIIIIEHA  dJJIEMEHTaM  TEOPUU  MHOXKECTB. TeopeTuko-
MHOXECTBCHHBIC TIPEACTABJICHUS TPOHU3BIBAIOT BECh KypC HIKOJbHOMU
MaTeMaTHK{ W MpejiaraloT HanboJyiee YHUBEPCAIBHBIN S3BIK, 00BEIUHSIONTUN
BCE pazjeibl MaTeMaTUKUH HW €€ TPUIOKECHUH, OHHM CBS3BIBAIOT pPa3HbIE
MaTeMaTHYeCKHue AUCIUIUIMHBI B eauHoe 1ienoe. I[loaToMy BaxHO JaTh
BO3MOXKHOCTh  IIIKOJIBHUKY TIOHUMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SA3BIK
COBPEMEHHOM MaTEeMaTUKH M HCIOJIb30BaTh €ro [JIsl BBIPAXKEHUS CBOUX
MBICJIEH.

B kypce «AnreOpa u Hayaida MaTEMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
TaKk’K€ OCHOBBI MAaTEMAaTHYE€CKOTO MOJIETMPOBAHMS, KOTOPHIE IPU3BAHBI
chopMHpOBaTh HABBIKM IOCTPOCHHUS  MOJIENIEH  peaNbHbIX  CHUTYallHi,
UCCJIEIOBAHUs OATUX MOJelell ¢ TMOoMOIbl0  anmapara aireopsl U
MaTEMaTUYECKOTO aHAIM3a U MHTEPIPETAIINH TIOTyYeHHBIX pe3yabTaToB. Takue
3a/laHus BIUIETEHBl B KaXAbIH M3 pa3lIeIOB MPOrPaMMbl, IMOCKOJIBKY BECh
MaTepHall Kypca IMUPOKO UCTIONb3YeTCs IS PelleHUs MPUKIaIHbIX 3a1a4. [Ipu
pEIICHUH  pealbHBIX  MPAKTUYECKUX  3aJad  ydalluecs  Pa3BUBAIOT
HaO0JII01aTeTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCA,
UCIIONIB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH MPOOJIEMY.
JesiTenbHOCTh TIO (POPMUPOBAHHUIO HABBIKOB PEIICHUS MPHUKIAJAHBIX 3a7a4
OpraHu3yeTcsi B MpoIlecce M3y4YeHHUs BCEX TeM Kypca «AnreOpa W Havana
MaTeMaTU4YEeCKOI0 aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM muiaHe Ha M3ydeHHE Kypca anreOpbl W Hayal MaTeMaTHYEeCKOTO
aHanu3a Ha 0a30BOM YpOBHE OTBOJUTCS 2 yaca B Henelno B 10 knacce u 3 yaca
B Hememo B 11 kmacce, Bcero 3a aBa roaa oOydeHus — 170 wyacos.



COLAEPXAHUE YYHEBHOI'O KYPCA
10 KJIIACC

Yucna 1 BBIYUCICHUS

Panmonanbhabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, TIPOLICHTHI,
OECKOHEUHbIE NEpPUOJUYECKHE JpoOu. ApudMeTHyecKkue omnepauuu ¢
pallMOHAJIBLHBIMU ~ YWCIaMM, MpeoOpa3oBaHUSl  YUCJIOBBIX  BBIPAKCHHIA.
[Ipumenenue npoOGelt M MPOIEHTOB Uil PEIICHUS NPUKIAAHBIX 3ajad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUMN U PEATbHOU KU3HU.

JlelicTBUTENIbHBIE 4YHCTA. PalMOHAIBHBIE W UPpPAlUMOHAIBHBIE YHCIA.
ApudmeTndyeckue omnepanuu C JIeUCTBUTENbHBIMU yuciaaMu. [IpubmmkéHHbIC
BBIYMCIICHUS, TpaBUJa OKPYIJCHMS, TMPUKUJIKA U OIEHKAa pe3yJsibTaTa
BBIYHCIICHUM.

Crenenp ¢ uensiM mnokazateneMm. CranpaptHas ¢opMa  3amucu
nercTBuTenbHOro uucia. lMcnonb3oBanue mnoxaxonsdmeid (Gopmbl  3anmucu
JNEUCTBUTENIBHBIX YUCEI JJIi PELICHUS] MPAKTUYECKUX 3a]ady U MPECTABICHUS
JTAHHBIX.

ApudpmeTnyeckuii  KOpeHb  HaTypaidbHOM  creneHu. JledcTBus ¢
apupMETHUYCCKUMU KOPHIMHU HATYPaJIbHOM CTEIICHHU.

CuHyCc, KOCHMHYC M TaHT€HC YHUCIOBOTO AaprymeHTa. ApKCHUHYC,
apKKOCHHYC, apKTaHI'€HC YMCJIOBOIO apryMEHTa.

VYpaBHEHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUSI.

[IpeoOpa3zoBanue  TPUTOHOMETPUYECKUX  BbIpakeHuid.  OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEeHb ypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meroa uHTEpBAJIOB.

Pemenue nenbix ¥ 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKHUX YPABHEHUM.

[IpuMeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX
3a/1a49 U 3a7a4 U3 Pa3IUIHBIX 00JIaCTeH HAyKU U PeaIbHOM KU3HH.

OyHKIHUK U TpadUKU

Oynknust, crnocoObl 3amaHus GyHkuu. [paduk dyakuun. Bzaumuo
oOpaTtHbie (QYHKITUH.

OO6macTb onpenieNIeHUs] U MHOKECTBO 3HaueHn QyHkimu. Hynu ¢yHKmm.
[TpomesxyTku 3HaKOTIOCTOSIHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

CrerneHHas (yHKIUS C HATYPAJIbHBIM U LIETBIM TIoKa3zateneM. EE€ cBoiicTBa
u rpaduk. CoiicTBa U rpaduK KOpHS N-0i CTENEHHU.

Tpuronomerpuyeckas OKPYKHOCTb, OIPEIACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMH YHCIIOBOTO apryMEHTA.

Hauana matemaTtnyeckoro anaimsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus MOCJIE€I0BATCIILHOCTEH.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

ApudmeTrnyeckas U = TEOMETPUYECKas  MPOTPECCUU.  becKoHeYHO
yObIBaromIasi reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH
reoMeTpuYecKor nporpeccuu. @opmyiia CI0KHbIX MPOLUEHTOB. Vcnonb30BaHue
MPOTPECCUH [T PELICHUS PEATbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoOkecTBa U JIOTUKA



MHokecTBO, onepanuu HaJl MHOXKecTBaMu. Jlnarpammsl Ditiiepa—BeHnHa.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO anmnapara JJisi OIMUCAHUs PEalbHbIX
MIPOIIECCOB U SIBJIICHUI, PU PEIICHUH 3a]]a4 U3 IPYTUX YUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIBCTBO.

11 KIIACC

Yuca 1 BBIYUCICHUS

Harypanbnsbie u nensle yncia. [IpusHakyu 1emMmMoCTy LENIbIX YUCElL.

CreneHb ¢ pallMOHabHBIM MTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm uncina. JlecssTHuHbIC U HATYpaIbHbIE JOTapU(MBI.

YpaBHEHUS U HEPABEHCTBA

[IpeobpazoBaHue BBIpAXKCHUM, COJIEPKAITUX JTOTaApUPMBI.

[IpeobpazoBaHue BBIPAKEHHUH, COACPKAIIUX CTEINEHU C PalMOHATBHBIM
MIOKAa3aTeNEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazaTenpHbIC YpABHEHUS U HEPABEHCTRBA.

Jlorapudmudeckue ypaBHEHHUSI 1 HEPABEHCTBA.

Cuctembl JIMHEHHBIX YypaBHEHMH. PelieHue mnpuKIagHBIX 3a7ad  C
MOMOIIBIO CUCTEMBI JTUHEUHBIX YPABHEHHUIA.

CucreMbl 1 COBOKYITHOCTH PallUOHAIBLHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTHYEeCKUX 3aJlad U 3aJa4 W3 Pa3jIUdHbIX 00JIacTe HayKW U peasibHOU
KU3ZHHU.

OyHKIUHU U TpaduKu

Oyukmus.  Ilepuoguueckue ¢Gynkuun. [IpoMexyTkM MOHOTOHHOCTH
¢yHkimu. MakcumMymbl 1 MUHUMYMBI GyHKinu. Hanbombiiee u HauMeHbIee
3HaueHue (QYHKIMHU HAa IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

ITokazarenbHas u orapudmMudeckas QyHKIIUHA, UX CBOMCTBA U TpaduKH.

Hcnons3oBanne rpadukoB GYHKIUH ISl PEIICHHS YpaBHCHUH U
JIMHENHBIX CUCTEM.

Ucnonb3oBanue rpaduxoB GyHKIUNA ISl UCCIENOBAHUS IPOIIECCOB U
3aBUCUMOCTEH, KOTOPBhIE€ BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JPYTUX YIEOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana matemarnueckoro aHaiusa

HenpepriBubie dhyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpousBonnas ¢yukmuu. ['eomeTpudeckuidi ©W  (PU3HYECKUN  CMBICT
MIPOU3BOJHOM.

[IpousBomnbie  dnemMeHTapHBIX  GyHKIUNA. DOpMynbl  HaXOXKICHUS
MIPOU3BOIHON CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[Tpumenenne mpou3BOIHON K HCCIeOBaHUIO (YHKIIMNA HA MOHOTOHHOCTD
U DJKCcTpeMyMmbl. Haxoknenue HaumOONBIIET0O W HAWMEHBIIETO 3HAYCHHS
(GyHKITMU Ha OTpE3KeE.

[IpuMmeHeHrne NPOU3BOMAHOM IS HAXOXKIACHUS HAWIIYYIIErO PELICHHS B
NPUKIAAHBIX 3aJadax, ISl ONPEAENEHUS CKOPOCTH MPOLECcca, 3aJaHHOIO
dbopmyoi uiau rpaduKoM.

[TepBooOpa3znas. Tabnuiia mepBOOOPa3HBIX.

WNuterpan, ero reomeTrpudeckuid U (Qu3NUecKuil CMbICI. Bbraucienue
MHTErpaja o dbopmyne Herorona—JleiiOnuiia.



IIJTAHWUPYEMBIE PE3VYJIbTATDI

OcBoenne yueOHOTO mnpeaMera «MaremaTuka» ITOJDKHO OOECreyuBaTh
JOCTH)KEHUE Ha YpPOBHE CpeAHEero oOImero o0pa3oBaHUsl —CIEAYIOIINX
JUYHOCTHBIX,  METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTAaTOB:

JIMHHOCTHBLIE PE3VYJIbTATEI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NIPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTukay XapakTepHU3yIOTCs:

I'paxxnaHckoe BOCIIMTaHHUE:

c(OpPMHUPOBAHHOCTHIO TIPAKJAHCKOM MO3MLMK  OOydHaroumierocs Kak
AKTUBHOTI'O M OTBETCTBEHHOTI'O YJj€HAa POCCUUCKOro oOIIECTBa, MPEeCTaBICHUEM
0 MaTeMaTHUYEeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PANUYHBIX CTPYKTYD,
ABJICHUW, TPOIEAYp TPaKJAaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aUMOJIECTBOBAThH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHUHU C
uX (PYHKIMSIMU U HA3HAYCHHUEM.

[laTproTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKOH  TpaXKJAaHCKOM  HMJICHTHYHOCTH,
YBa)KEHHS K MPOIIJIOMY U HACTOSIIIEMY POCCUHUCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOIICHHEM K JOCTHKEHUSM POCCHUICKMX MATEMaTUKOB M POCCHUUCKON
MaTEMaTUYECKOM MIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJIOTUSX, chepax IKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHMUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapoa;
c(OpPMUPOBAHHOCTBbIO HPABCTBEHHOI'O CO3HAHUS, OSTHUYECKOIO IOBEJCHMUS,
CBSI3aHHOTO C MPaKTUYECKUM NPUMEHEHUEM JOCTH)KEHHH HaykKu W
JESITEIbHOCThIO  YYEHOr0; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOEHHE
YCTOWYHUBOTO OYIYIIIETO.

DcTeTn4ecKoe BOCIIUTAHKE:

ACTETUYECKUM OTHOLICHHEM K MHPY, BKIIIOUasi 3CTETUKY MaTEMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, pacCcyXICHUM;
BOCIIPUMMYHBOCTBIO K MaTEMAaTHYECKHMM AacleKTaM pa3jIu4yHbIX BHUOB
HCKYCCTBA.

duznueckoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATH MaTeMaTHYCCKHE 3HAHUS B
WHTEpecax 3JI0poBOro © 0Oe30omacHOro o0Opa3a KH3HH, OTBETCTBEHHOI'O
OTHOIIIGHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE IHMTaHHE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peryJsipHas Gpu3ndeckass akTUBHOCTD); (DH3NIECKOTO
COBEPIICHCTBOBAHMS, pH 3aHSATHAX CIIOPTHUBHO-03/I0POBUTEIILHOU
eI TSIILHOCTERIO.

TpynoBoe BoclUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodeCcCHOHANBHON  JEATeIBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKON U €€ MPWIOKEHUSIMH, YMEHHUEM COBEpPIIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccMu W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBL;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO HAa MPOTSIKEHUHM BCEH JKU3HU,; TOTOBHOCTHIO K AKTUBHOMY
YY4aCTHIO B PEIICHUU MPAKTUYECKUX 3374 MaTeMaTUUYE€CKOW HaPaBJICHHOCTH.

DKOJIOrH4eCKOEe BOCIIUTAHHUE:



c(hOpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYIbTYpbl, TOHUMAHUEM BIUSHUS
COLMATBbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHUE IPUPOJHOM U
COLIMAJIBHOM CpeJbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa HKOJIOTMYECKUX
npoOJjieM; oOpHeHTalMeld Ha TMPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUU s
peleHus 3aad B 00JacTU OKpPYXKAIoIlel Cpeibl, TUIaHUPOBAHUSI TTOCTYIIKOB U
OLICHKH X BO3MOKHBIX ITOCIIEICTBUU JUUISI OKPYKAIOLIEN CPEIbI.

LleHHOCTH HAYYHOTO MTO3HAHMS

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHNUS, COOTBETCTBYIOILETO
COBPEMEHHOMY VYpPOBHIO pPa3BUTUA HAyKd U OOIIECTBEHHOW MPaKTUKH,
MMOHUMAaHHEM MAaTEeMaTUYECKOU HAyKH KaK c(epbl YeIOBEUECKON NIESITEIIbHOCTH,
ATanoB €€ Pa3BUTHUS M 3HAYMMOCTHU JJI PA3BUTHS LUBUIIA3ALMA; OBJIAJCHUEM
SI3bIKOM MATEMATHUKU U MATEMATUYECKOU KYJIbTYPOW KaK CPEICTBOM ITO3HAHUSA
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYKD M UCCIEA0BATEILCKYIO
JESITEIIbHOCTh UHIWBUIYAJIIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3VIJIbTATHI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MaremaTuka XapaKkTePU3YyITCA OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEILHBIMU ~ JICUCTBUSIMH, YHUBEPCAJIbHBIMH  KOMMYHUKATHBHBIMU
NEeWCTBUSIMU, YHUBEPCAIbHBIMU PETYJISTUBHBIMU JICUCTBUSMH.

1) VYHuBepcaidpHble  TO3HABaTeJbHBIC  JCHCTBUS, 00ECTICUMBAIOT
dbopmupoBanue 0a30BBIX KOTHUTUBHBIX IPOIIECCOB OOydYaromuxcs (OCBOCHHUE
METOJIOB  TO3HAHUSI  OKPYKAIOLIETO MHUpa; NPUMEHEHHUE JIOTMYECKHX,
UCCJIE0BATEIBCKUX OTepalluii, yMeHut pabortath ¢ HHpopMaIuei).

bazoBrle nornueckue IeUCTBUA:

e BEBISBIIATH u XapakTepU30BaTh CYIIECTBEHHBIEC MpU3HAKHU
MaTeMaTHYEeCKUX OOBEKTOB, MOHATUN, OTHOIICHUN MEXIY TOHSATUSIMHU;
dbopmyIUpoBaTh ompeAeIeHUs TTIOHSTHIA; yCTaHaBJIMBATh
CYIIIECTBEHHBIN MpU3HAK KiIacCU(PUKAIMKU, OCHOBAHUS JJII 0000IICHUS
Y CpPaBHEHUSI, KpUTEPUH TTPOBOJMMOTO aHAJIN3A;

e BOCHpPHUHHUMATH, (OpMyIMpOBaTH W MPEOOPA3OBHIBATH CYXKICHUS:
yTBEPAUTEIbHBIE W OTPUIIATEIIbHBIC, €IUHUYHBIC, YaCTHBIC U OOIIHE;
YCJIOBHBIC;

e BBUIBJSITH MaTEMaTHUYECKHWE  3aKOHOMEPHOCTH, B3aWMOCBA3U U
npoTuBOpeunsi B (akTax, JAHHBIX, HAOIIOJEHUSX W YTBEPKICHUAX;
npejjaraTb  KpUTEPUU IS BBISBICHUS  3aKOHOMEPHOCTEM |
IIPOTUBOPEUHIL;

e JieNaTh BBIBOJIBI C MCIIOJB30BAHMEM 3aKOHOB JIOTHUKH, JETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUN 110 aHAJIOTUH;

e TIIPOBOJIMTH  CaMOCTOSATEIBHO  JIOKA3aTEJIbCTBA  MAaTEMAaTHYECKUX
yTBEp)KJICHUW  (MpsiMble W OT  NOPOTHUBHOIO),  BBICTpaumBaTh
apryMeHTaIuIo, MIPHUBOJIUTH MIPUMEPBI U KOHTPIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

e BBIOMpATH CIMOCOO pelIeHus ydeOHOH 3amadn (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHUS, BBIOMpaTh HauOoOJee MOAXOMSIIUNA C YU4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

bazoBrie nccinenoBaTeNbCKUE ICUCTBUA:

e HCHOOJIb30BAaTh  BOMNPOCHI KAaK  HCCJIEIOBATEIbCKUHA  HHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIINE MPOTUBOPEUHE,



npo0JieMy, yCTaHaBIMBAaTh UCKOMOE U JIaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIMI0, MHEHUE;

MPOBOJUTh  CAMOCTOSITEJILHO  CIUIAHUPOBAHHBINM  DKCIIEPUMEHT,
HCCJIEIOBAHUE M0 YCTAaHOBJIICHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00bEKTa, SBJICHUSA, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00bEeKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITEIILHO (bopMmepOBaTb 0000IIeHUsT ¥ BBIBOJBI MO
pe3ysibTaTaM MPOBEAEHHOIO HAONIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BEIBOJAOB U 0000IICHUIA;
POTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJBUTaTh
MPEANOJIONKEHHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nundopmanmeii:

2)

BBISBJIATH A(PUUIUTH MHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX /ISl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4uu;
BbIOMpaTh HMHGOOpPMAIMI0O U3 HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpHpPOBaTh HWH(MOpMaIUIO, MPEACTABIATh €€ B Pa3IUYHBIX
(hopmax, HINTFOCTPUPOBATE IpaUICCKH;
OLICHMBATh  HAAEKHOCTb  MHPOPMALUM MO  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie KoMMyHUKamugHvle  Oelicmeus, o0becneuusaom

CPOPMUPOBAHHOCIL COYUANBHBIX HABLIKOE 0OVUAIOUUXCAL.
OoOuieHue:

BOCIIpUHUMATh U (HOPMYIHPOBATH CYXKIEHHUS B COOTBETCTBHH C
YCIOBHSIMH W IEJSIMHU OOIICHHS;, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7add, KOMMEHTHUPOBATh IOJYYCHHBIH
pe3ybTarT;

B X0Je OOCYXICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMou
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4uH, BICKa3bIBATh UCH, HAIICICHHBIC
Ha TIOWCK PEIICHUsS; COIMOCTaBISATh CBOM CYXKICHHUS C CYKICHHSIMHU
APYrMX YYaCTHUKOB AMaiora, OOHApYXKUBaTh PasiMYAe M CXOJCTBO
MO3UIIMKA; B KOPPEKTHOH ¢dopme (OpMYyIHpOBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

NPENCTaBIATh  PE3yabTaThl  pENICHHWS  3a/Ja4yd, OKCIIEPUMEHTA,
UCCIICIOBAHUsA, TMPOEKTa; CaMOCTOSTENbHO  BbIOWpaTh  Qopmar
BBICTYIIJICHUSI C Y4€TOM 3a7ad Tpe3eHTallMd U OCOOCHHOCTEH
ayJTUTOPUHU.

CoTpyIHUYECTBO:

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATENIbHOCTH, IUIAHMPOBAaTh  OPraHU3AIUIO
COBMECTHOU pPabOThl, paclpeneyiaTb BUABI padOT, JOrOBApUBATHCA,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJIBbKUX JIOJICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboTel (00CYyX)AeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» W HHBIEC); BBIIOIHATH CBOK 4YacTb
paboThl M KOOPAMHUPOBATH CBOMU JCHCTBUS C JPYTUMHU UJIEHAMH
KOMaH/Ibl; OLIEHUBATh KAue€CTBO CBOETO BKjJaja B OOLIMNA MPOAYKT MO
KpUutepusam, chopMyJIMPOBAHHBIM YYACTHUKAMH B3aHUMOICHCTBUSI.



3)  VHuBepcalbHblE  pEryJIATHBHBbIE  JIEWCTBUS,  OOecHeUMBarOm
Qopmuposanue cmMvlC108bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanus:

COCTaBJIATh IUJIAaH, QITOPUTM pELIEHUs 3aJadyd, BBIOMpPATh CIOCOO
pelieHuss ¢ y4€TOM MMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUpPOBAaTh U KOPPEKTUPOBATH BApUAHTHI PEIICHUN C YYETOM HOBOWU
uH(pOopMaIu.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3ysibTaTa pelIeHUs] MaTeMaTHYECKOM 3aa4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb NpPHU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENBCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IPUYHMHBI JOCTUKEHHS WU HEJOCTUKEHHUS PE3YJIbTATOB AEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

ITPEAMETHBIE PE3VYIJIBTATBI

OcBoenue yueOHOro Kkypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHaiM3a» Ha YpPOBHE CpemHero oodiiero oOpa3oBaHUs AOKHO OOeCleyrBaTh
JOCTHXKEHHUE CIEAYIONUX MPEeIMETHBIX 00pa30BaTeNbHBIX PE3YIbTaTOB:

10 KIIACC

Yuciia 1 BEIYUCICHUS

OnepupoBaTh NOHSATHUSAMH: PAIMOHATHPHOE W JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS | JIECATUYHAS TPOOb, MMPOIEHTHI.

BreimonHaTe  apudmeTrnyueckue — omepanud ¢ palMOHAIBHBIMH U
JIEWCTBUTEIbHBIMH YHCIIAMH.

BeimonHaTeh  npuOIMKEHHBIE — BBIYMCICHHUS,  HUCIIOJNB3YS — IIpaBUja
OKPYTJICHUS, JIeJIaTh MPUKUIKY U OIIEHKY Pe3yIbTaTa BBIYNCICHHM.

OnepupoBaTh MOHSATUSIMH: CTEIICHb C IIEJBIM TOKa3aTelieM; CTaHAapTHAs
dbopma 3amucH JIEUCTBUTEIBLHOTO YHCIIA, KOPEHb HATypaJlbHON CTEICHU;
HCIIOIb30BaTh MOAXOAAIIYI0 (OpMYy 3allUCH JCUCTBUTCIBHBIX YHCET IS
peIIeHUs MPAaKTHISCKUX 33129 U MPEJICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCHHYC W TAaHTECHC IPOU3BOJIHHOTO
yIjla; HCIOJb30BaTh 3alKCh IPOW3BOJIBHOTO yrja depe3 oOpaTHBIC
TPUTOHOMETpUUYECKUEe (DYHKITUH.

YpaBHEHHUS U HEPABEHCTBA

OnepupoBaTh MOHATHIMU: TOXISCTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOC,
palroHaIbHOE, UppAIOHAITBHOE ypaBHEHHE, HEPaBEHCTBO;
TPUTOHOMETPHUUYECKOE YPaBHCHHUE;

BrImmomHATE mpeoOpa3oBaHus TPUTOHOMETPHYCCKUX BHIPAKCHUH U pPeIIaTh
TPUTOHOMETPUUYSCKUE YPaBHEHHUS.

BrIoaHATE ipeoOpa3oBaHus MENBIX, PAITMOHAIBHBIX U HPPAIIMOHAIBHBIX
BBIDQXXCHUM HM  peIIaTh OCHOBHBIC THIBI IICNBIX, PAIHOHAIBHBIX H
HUppAIMOHATBHBIX YPAaBHCHHH M HEPABCHCTB.



[IpuMeHsAT, ypaBHEHUS M HEPABEHCTBA [JIsl PELICHHUS MaTeMaTHYECKHX
3a/1a4 ¥ 3aJa4 U3 pa3IMYHbIX 00J1acTel HAYKU U PEAIbHOM JKU3HU.

MopenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA [0 YCIOBUIO 3aJlayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa aireopsbl.

OyHKIMHU U rpaduKu

OnepupoBaTh MNOHATUSAMU: (DYyHKUMS, cmOcoObl 3alaHusd (QYHKUHUH,
00JacTh ONpENENCHUsI U MHOKECTBO 3HAau€HUU (PyHKUUHU, rpaduk (yHKLIHH,
B3aMMHO 0OpaTHbIC (PYHKIIUH.

OnepupoBaTh NOHATHAMHU: UYETHOCTh M HEUYETHOCTh (YHKUMH, HYIU
(GYHKIUHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBats rpaduku QyHKIHIT 15t PEIICHHS YPaBHCHHUI.

Ctrpoutrb u uuTaTh TpaduUKK JHUHEHHOW (YHKUMUH, KBaJpaTUYHOU
(yHKIUHU, CTENEHHOW (DYHKIIUU C IIeJIbIM NTOKa3aTeseM.

Ucnonb3oBate rpaduku GyHKUMA [JIs UCCIENOBaHUS IMPOILIECCOB U
3aBUCUMOCTEN MpU PelIeHnH 3a7a4 U3 APYTUX y4eOHBIX MPEAMETOB U peasibHON
’KU3HU; BBIpAXATh (POPMYJIAMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hayvana MmaremaTtnueckoro aHaausa

OnepupoBaTh MOHSATHSIMH: TOCIEAOBATEIBHOCTh, apupMeThyecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh TNOHATHUSAMU: OECKOHEYHO YOBIBarolasi TeoMeTpuuecKas
nporpeccus, cymma 6€CKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

3a/aBarh MOCJIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOWCTBA IOCJIENOBATEIBHOCTEM M MPOTPECCUR  JJIs
pELICHMS peallbHBIX 33/1a4 IPUKJIAHOTO XapaKTepa.

MHoecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIlEpallMy HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETHKO-MHOXXECTBEHHBIM — ammapaTr Jid  OIHCAHMS
peasibHBIX TNPOLIECCOB U SIBJICHWM, MPU PEIICHUU 33Jad U3 JPYTUX y4eOHBIX
IPEIMETOB.

OnepupoBaTh  NOHATUAMM:  OINpPEACIICHHE, TEOpEMa,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yuciia v BBIYUCIICHUS

OnepupoBaTh MNOHSATUAMH: HATypajbHOE, LEJIO€ YHUCIO; HUCIOIb30BaTh
MPU3HAKK JEIMMOCTH LEJNbIX YHCEN, pa3joKEeHUE 4YUCIa Ha MOPOCThIE
MHOKHUTENH ISl PELICHUS 3a1a4.

OrniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHITHIMU: JTOTapU(M YHCIIa, JECATUYHBIE U HATypaTbHbIC
norapuMsl.

YpaBHEHHUS U HEPABEHCTBA

[IpumeHsaTs CBOWCTBA CTETMEHW IS MPeoOpa3oBaHMs BHIPAKEHUIA;
ONEPUPOBATHh MOHATHUIMHU: MOKA3aTEIbHOE YPAaBHEHWE W HEPABEHCTBO; PELIATH
OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHCHU U HEPABEHCTB.

BeimmonHaTe mpeoOpa3oBaHusi BBIPAKECHHH, COACPKANIUX JOTapu(MBI,
OTepUpOBaTh TOHATUSAMU: JOTapUPMHUUECKOE YpaBHEHHWE W HEPABEHCTBO;
pelnaTh OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts pemienns npocTeNnX TPUroHOMETPUIECKUX HEPABEHCTB.



OnepupoBaTh NOHATUAMM: CUCTEMA JIMHEWHBIX YPABHEHUHN U €€ PEIICHUE;
WCIIOb30BaTh CHCTEMY JIMHEWHBIX YPaBHEHUM Ui PEIICHUS NPAKTUYECKHUX
3a/1au.

Haxomute  pemieHuss  IPOCTEHINMX  CUCTEM M COBOKYIIHOCTEH
palMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

MopenupoBaTh peajbHble CHTYalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQ)XEHUS, YPABHEHMs, HEPAaBEHCTBA U CHCTEMBI IO YCJIOBHIO 3aJadyH,
MCCJEI0BaTh MOCTPOEHHBIE MOJIEIH C UCIOIb30BAHUEM alllapaTa ajreopsl.

OyHKIMHU U rpaduKu

OnepupoBaTh NOHATHSAMHU: THepuogudeckas (YyHKUHS, MNPOMEKYTKU
MOHOTOHHOCTH (QYHKIMHM, TOYKH OHKCTpeMyma (YHKIMHU, HauOojbllIee U
HauMEHbIIee 3HAYCHUS (PYHKIUMUM Ha MPOMEXKYTKE; HCIONIb30BaTh WX JJIs
uccienoBanus PyHKIMH, 3aJaHHON IpauKOM.

OnepupoBaTh NOHATUIMU: TpadUKHU MOKA3ATEIBHOM, JOorapupMUUYECcCKol U
TPUTOHOMETpUYECKUX (QYHKUUN; U300pakaTh UX HAa KOOPAMHATHOW IMIOCKOCTH
Y UCIIOJIb30BATh JJIsI PELICHNS] YPABHEHUIN U HEPABEHCTB.

N300paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH TpaduKU  JTUHEHWHBIX
YPaBHEHUW U UCTOJb30BATh UX ISl PEIIEHUSI CUCTEMbI IMHEWHBIX YPaBHEHU.

Ucnonb3oBath rpaduku GyHKUMA [JIs HMCCIENOBAaHUS IPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX Y4EOHBIX AUCIUTUIHH.

Havana matemarnueckoro aHajimsa

OnepupoBaTh TMOHATHSAMHU: HENpepbIBHAsS  (DYHKIMS; MPOU3BOIHAS
(GYHKIIMU; UCTIONB30BATh TEOMETPUUYECKUNM U (PU3UYECKUI CMBICI TPOU3BOIHON
IUISL PEIICHUS 3a1a4.

Haxonuth  mpou3BOAHBIE  DJIEMEHTapHbIX  (PYHKUMH,  BBIYHUCIATH
IPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh  NPOU3BOAHYIO  JUIsl  UCCIENOBaHWs  (QYHKIMU  Ha
MOHOTOHHOCTb M OJKCTPEMYMBI, NPHUMEHATH pPE3YyJbTaThl HCCICHOBAaHUS K
HOCTPOEHUIO I'pa(hUKOB.

Hcnonp30BaTh NPOU3BOAHYIO I HAXOXKIACHUS HAWIYYIIETO pELICHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMUYECKUX, 3a1a4ax.

OnepupoBaTh NOHATUSAMU: TlepBoOOpa3Hasi M UHTErpall; IOHUMATh
TCOMETPUYCCKUN U (PU3NUECKUN CMBICT HHTETpaa.

Haxonuth mepBooOpazHble  3JIEMEHTAPHBIX  (QYHKIMM;  BBIYUCIATH
uHTerpai mno popmyne Hetorona—JleiiOnuma.

Pemats npukiiagHbeie 3a1a4d, B TOM YHCIIE COLMAIBHO-DKOHOMUYECKOIO U
¢usnyeckoro  xapaktepa,  CpeICTBaMU  MaTeMaTHYECKOro  aHaJlIM3a.



TEMATHUYECKOE INTAHNPOBAHUE

10 KITACC
KonnuecTBo yacos
Ne HanmenoBanue pasnennos u OnexrponHsie ((POBEIE)
KontponbHble [IpakTrueckue
I/ | TEeM MporpaMMbl Bcero 00pa3zoBaTebHBIE PECYPCHI
paboTsl paboThI
MHOk€eCcTBa pallHOHAIBHBIX
1 U TEUCTBUTEIILHEIX YUCEI. 14 1 bu6moreka [IOK
PanvonaneHbIE ypaBHEHU U https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
OyHKINMHU 1 TpaduKy.
, o eﬂﬁ‘i ; Buborexa LLOK
H https://m.edsoo.ru/1568aba3
MOKa3aTeaemM
ApubMeTnuecKknii KOpeHb
3 N—0ii CTEeTICHHU. 18 1 bubnuorexa [JOK
UppannonanbHbie https://m.edso0.ru/1568aba3
YpaBHEHUsSI U HEPABEHCTBA
DopmyJibl
4 TPUTOHOMETPUU. TpUrOHOME 22 1 Eubmrorexa HOK
P pHi.2P https://m.edso0.ru/1568aba3
TPUYECKUE YPAaBHEHUS
5 ITocnenoBarensHOCTH U 5 bubmuoreka [JOK
MpOrpeccuu https://m.edso0.ru/1568aba3
5 [ToBTOpEHUE, 000OIICHNE, 3 1 bubnuoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB 68 4 0
10 ITPOI'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KITACC

KonnuectBo yacos

Ne OnexrponHsie (T(POBEIE)
HaumenoBanue pas3zienoB U TeM IPOrpaMMbl KoHTponbHbIE IpakTHueckme
/1 Bcero 00pa3zoBaTeNbHBIE PECYPCHI
paboThl paboThI
CreneHs ¢ pallMOHAILHBIM [TOKA3aTEIEM.
1 [TokazarenpHas pynkius. [lokazarenbHbie 12 1 bubmorexa HOK
YHKIA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas KLU,
2 HOFapI/IiMI/I‘—IeCKI/Ie (by:BIiIeHI/ISI 5 12 bubmmorexa [OK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronome €CKHe
3 | o Tomoneneeoe 0 . uGamorexa 0K
p P p https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 IIponsBoanas. IlpuMenenne IPoOU3BOIHON 24 1 bubmmorexa [OK
p A P p 8 https://m.edsoo.ru/f11c4afd
5 HuTerpan v ero npuMeHEHUS 9 Eubmrorexa ITOK
p p https://m.edsoo.ru/f11c4afd
6 CucreMsl ypaBHEHUN 12 1 Bubmorexa ITOK
P https://m.edsoo.ru/f11c4afd
7 HarypasipHbie U Lesble yncia 6 bubmnorexa [IOK
P H https://m.edsoo.ru/f11c4afd
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 18 5 bu6mmoreka [JOK
3HAaHUHU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

I[TIOYPOYHOE IVIAHNPOBAHUE

10 KJTIACC
KosmuecTBo yacos ONEeKTPOHHBIE
No Hara urudpoBbie
Tema ypoxka KonTposnbHbie [IpakTrnueckue
n/n Bceero U3y4YeHUs 00pa3zoBaTeNbHbIC
paboTsl paboThI
pecypchl

MHO3K€eCTBO, ONepaIuy HaJl bubnuotexa [JOK

1 MHOKeCTBaMH. J{narpamMmmsbl 1 https://m.edso0.ru/746d5dc
Oiinepa—Benna e
ParmonanbsHbie yncna.
OOBIKHOBEHHBIC U bu6moreka [IOK

2 JECATUIHBIC TPOOH, 1 https://m.edsoo.ru/be88809
NPOLEHTHI, OECKOHEUHEIE 3
MIEPUOANYECKHIE TPOOH
Apudmernueckue
oTiepaluu C

3 a EOII-[{aJIBHI)IMI/I qrclIaMu 1 bubmmorexa LIOK
patt ’ https://m.edsoo.ru/4d7f95fe
peoOpa30BaHMsI YUCIOBBIX
BBIPAKCHUI
[Ipumenenue npobeii u
MIPOLIEHTOB IS PEIICHHUS bubnuoreka [JOK

4 MPUKIaAHBIX 3a7a4 U3 1 https://m.edso0.ru/44dd104
Pa3IUYHBIX OTpacien 6
3HaHUH U PEATLHON JKU3HU

5 [Tpumenenue apooeit u 1 bubnuorexa [IOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046

IIPOLICHTOB JUISl PELLICHUS
MIPUKIIAHBIX 33134 U3
Pa3JINYHBIX OTpACIen
3HaHUH U PEATILHOM KU3HU

https://m.edsoo.ru/d99d8c7
4

JlelicTBUTEIbHBIE YHCIIA.

bu6moteka [IOK

0 PaIORAIL HELE U https://m.edso0.ru/2f36a36f
HppaIMOHAILHBIC YUCIIA
Apudmernueckue
OICDALN C bu6moteka [IOK

7 cpan https://m.edso0.ru/a97al12d
JICHCTBUTEILHBIMU o
quciIaMu -
[TpubnmxEénnbie
BBIYUCIICHUS, TIPaBUIIA bubnuorexa [JOK

8 OKpYTJICHHS, TPUKUIKA U https://m.edsoo.ru/cb723fb
OIICHKA pe3yybTaTa d
BBIYMCJICHUI
ToxzaecTBa u bubnuorexa [JOK

9 TOXKICCTBECHHbBIC https://m.edsoo.ru/3a23acl
npeoOpazoBaHus 5
YpaBHEHHUE, KOPEHb bubmiorexa LIOK

10 P > KOP https://m.edsoo.ru/11ac68b
ypaBHEHUS .
HepaBeHcTBO, perieHue Brbmaorexa IJOK

11 P P https://m.edso0.ru/50bdf26
HEpaBEHCTBA q

bub6 OK
12 Merona uHTEpBaIOB nbmoreka 11

https://m.edsoo.ru/775f5d9



https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99

9

Pemrenue nensix u apo6HO-

bu6mmoreka [IOK

13 panMoHATBHBIX YPaBHEHUN https://m.edsoo.ru/6ec7al0
Y HEPABEHCTB 7
KonTpossHas padbora no
Teme "MHokecTBa

bu6morteka [IOK

14 PAHOHATLHBI 1 https://m.edsoo.ru/1914a38
JNCHUCTBUTEILHBIX YHCETI. 9
PanvionaneHbIE ypaBHEHUS B
Y HEPaBEHCTB"
DyHKIHSA, CTTOCOOBI

15 3aaHusi QyHKITUH. bubnuorexa [JOK
B3anmuo obpaTHbIe https://m.edsoo.ru/226eeabf
byHKIIMN
I'padux hyakuun. O6IacTh
OTIPENICTICHUS U MHOYKECTBO bubnuoreka [JOK

16 3HaueHni Gpynknuu. Hymu https://m.edsoo.ru/763e75e
¢dbysaknuu. [IpomexyTku e
3HAKOTIOCTOSIHCTBA

17 YUérHble 1 HEUETHEIC bubmuorexa [JOK
byHKIIH https://m.edsoo.ru/ff4564ad
CreneHs c 1eNbIM
nokasareneMm. CTaHmapTHas bubmotera [JOK

18 https://m.edso0.ru/66446d3
¢dopma 3anucu o
JNeCTBUTENHLHOTO YMCIa

19 Hcnonp3oBanue bu6mmoreka [JOK



https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e

noaxoasmeit Gopmel
3aIHCH JCHCTBUTEILHBIX
YUCEI JUISl PELIEHUS
MPAKTUYECKUX 3a7a4 U
MPEJICTABJICHUS TaHHBIX

https://m.edsoo.ru/6eadc6fl

CrenenHas GpyHKIHUS C
HATYpPaJIbHBIM H IEIIBIM

bu6morteka [IOK

20 . N https://m.edsoo.ru/3f25a04
nokazarenem. E€ cBolicTBa .
u rpaduk B
ApubmMeTnuecknii KOpeHb bubmorexa HOK

21 p N p https://m.edsoo.ru/d82c36d
HaTypaJIbHON CTETICHU 4
ApubMeTnuecKknii KOpeHb bubnuorexa [JOK

22 .
HaTypaJbHOU CTENIEHU https://m.edsoo.ru/fe7fc4db
CaolicTBa bubnuorexa [JOK

23 apupMETHIECKOTO KOPHS https://m.edsoo.ru/d0f0b26
HaTypaJbHOU CTENCHU 0
CaolicTBa bubnuorexa [JOK

24 apru(pMETHIECKOTO KOPHS https://m.edso0.ru/c338986
HaTypaJbHOU CTENCHU 5
CsoiicTBa bu6mmoreka [JOK

25 apru(pMETHYECKOTO KOPHS https://m.edsoo.ru/444c4b9
HaTypaJIbHON CTEeTeHU c
JevicTBus C bubmuoreka [JOK

26 apu(pMeTHYECKUMHU https://m.edsoo.ru/54b815c

KOpHSAMU N—oii cTerneHu

5



https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5

HeiicTBus ¢ bubnuorexa [JOK
27 apu(METHIECKUMHU https://m.edso0.ru/83105a0
KOpHSAMH N—OW CTENEHU €
JeicTBus c bubnuoteka [JOK
28 apu(METHIECKUMHU https://m.edsoo.ru/2ab1c7b
KOpPHSAMH N—OU CTENEHU c
JeiicTBus ¢ bubnuotexa [JOK
29 apu(METHIECKUMHU https://m.edsoo.ru/each053
KOpPHSAIMH N—OU CTENEHU c
HevictBus ¢ bubnuotexa [JOK
30 apu(pMeTHIECKUMHU https://m.edsoo.ru/8a5ada5
KOPHSIMH N—O# CTENeHN 1
bu6moreka [IOK
Pemenue nppanmoHanbHbIX
31 . https://m.edsoo.ru/69106ae
YpaBHEHU U HEPABEHCTB .
bu6moreka [IOK
Pemenue uppannroHanbHbIX
32 . https://m.edsoo.ru/9362fea
YpaBHEHUI U HEPABEHCTB 9
bu6mmoreka [IOK
Pemenue uppanroHanbHbIX
33 . https://m.edsoo.ru/78d9b39
ypaBHEHUI U HEPABEHCTB 1
bubmuoreka [JOK
Pemenne npparnmoHanbHbIX
34 . https://m.edsoo.ru/de7ca33
ypaBHEHUI U HEPABEHCTB .
bu6mmoreka [JOK
Pemenue nppammoHanbHBIX
35 https://m.edsoo.ru/87e5e52

ypaBHEHUH U HEPABEHCTB

d



https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/87e5e52d

CpoiicTBa U rpaduK KOpHsI

bubmuoreka [IOK

36 . https://m.edsoo.ru/ebOcc5e
N-o¥ cTeneHu 3
. bu6mmoreka [IOK
CaoiicTBa u rpauK KOpHsI
37 . https://m.edsoo.ru/5f29b9b
N-o¥ cTeneHu 5
KonTpossHas padbora no
TeMe "ApupmeTrnueckuit
38 KOpPEHb N0l CTETICHH brbmorexa IOK
p ' https://m.edsoo.ru/f13af630
HppaunonaisHbie
YpaBHEHUS U HEPAaBEHCTBA"
bu6moreka [IOK
CuHyC, KOCHHYC M TaHT€HC
39 https://m.edsoo.ru/5f605ed
YHCIIOBOTO apryMeHTa 0
bu6moreka [IOK
CuHyc, KOCUHYC U TaHT€HC
40 https://m.edsoo.ru/ec9f4d7
YHCIIOBOTO apryMeHTa g
ApKCHHYC, apKKOCHHYC U bubnuoreka [JOK
41 ApPKTAHTEHC YHCIIOBOTO https://m.edsoo.ru/b8f5d49
aprymeHra a
ApKCUHYC, QpKKOCHHYC H
42 a pKTaHF}e,HC ‘E)HCHOBOI“};) bubmorexa HOK
b https://m.edsoo.ru/f1ff9220
aprymeHra
Tpuronomerpuueckas
OKPYXHOCTb, OTIPEJICIICHHE bubmorexa LIOK
43 Py > 0P https://m.edso0.ru/6df195a
TPUTOHOMETPUUECKUX

(GyHKIUH YUCIOBOTO

0



https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0

aprymeHTa

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEJICIICHHAE

bu6mmoreka [IOK

44 TPUTOHOMETPUYECKUX https://m.edsoo.ru/6b61c57
(GYHKIMI YKHCIIOBOTO 8
apryMeHTa
OcHOBHBIE bu6morteka [IOK

45 TPUTOHOMETPUYECKHUE https://m.edsoo.ru/6ed2b3b
(bopMyIbI a
OcHo e

46 T ;o]i{il;l/[eT WYECKUE bubamorera LOK

P P https://m.edsoo.ru/fcdd2a2e

bopMyIbI
OcHo e

47 I/II{ro]i{Ij)I;Iqu NYEeCKUE Bubnuorexa LTOK
P P https://m.edsoo.ru/b8a0ff2f
hopmyIBI
OCHOBHEIE bubnuorexa [JOK

48 TPUTOHOMETPUUCCKUE https://m.edsoo.ru/12d1413
hopmyIsI c
[Ipeo6 e

49 T I;Ir(z)lfoa;ZTBaEzecxnx bubnuorexa LIOK

p N p https://m.edsoo.ru/e248c5fc

BBIPKEHUN
[IpeobpazoBanue bubnuoreka [JOK

50 TPUTOHOMETPHUUYCCKUX https://m.edsoo.ru/09ba5b3
BBIPAKEHMI d

51 ITpeo6pazoBanue bubnuoreka [IOK

TPUTOHOMCTPHYCCKUX

https://m.edsoo.ru/1f4655d



https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da

BBIPAXKCHUMN a
[IpeobpazoBanue bubmmorexa [IOK

52 TPUTOHOMETPUUECKHUX https://m.edso0.ru/76ce995
BBIPKCHUI 8
[IpeoGpa3zoBanue bubnuoreka [JOK

53 TPUTOHOMETPHUYECKIX https://m.edsoo.ru/8fa598b
BBIPAXKECHUI S
Pemenne

54 T I/I?ro}:(I)MeT WYECKUX Bubnuorexa LOK

P N P https://m.edsoo.ru/6baefel9

YpaBHCHHIA
Pemenne bu6moreka [IOK

55 TPUTOHOMETPHUYECKHUX https://m.edsoo.ru/alf8d14
ypaBHEHUI 1
Pemenue bubnuorexa [JOK

56 TPUTOHOMETPHUICCKUX https://m.edsoo.ru/65a0f2d
ypaBHEHMI 0
Pemenue bubnuorexa [JOK

57 TPUTOHOMETPHUUYCCKUX https://m.edso0.ru/0d8a770
ypaBHEHU M d
Pemenue bubmuoreka [JOK

58 TPUTOHOMETPUUICCKUX https://m.edsoo.ru/cec2877
ypaBHEHHUH 4
Pemenue bubmuoreka [JOK

59 TPUTOHOMETPUYECKHUX https://m.edsoo.ru/e6eec65
ypaBHEHHUH 0

60 O06o006mIeHNe M0 TeMaM bu6mmoreka [JOK



https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650

"OCHOBHBIE
TPUTOHOMETPUYECKHE
bopmyIbL.
Tpuronomerpuueckue
ypaBHEeHHUA"

https://m.edsoo.ru/ae44ac4d
c

KonTpossHas padbora no
TeMe "DopMyIbl

TPUTOHOMETPHH. Bubnmorexa [IOK

61 https://m.edsoo.ru/b46a822
Tpuronomerpuueckue 8
ypaBHeHus'"/Beepoccuiicka B
s IpoBepoyHas paboTa
Hrtorosast KOHTpoIbHASA bubnuorexa [JOK

62 pabora / Beepoccuiickas https://m.edso0.ru/188bbf6
poBepoyHas pabora c
O06o01menue,
CHUCTeMaTH3aIlrs 3HaHUH 3a bubnuorexa [JOK

63 Kypc ajnreOpbl U Havall https://m.edso0.ru/33e6629
MaTeMaTH4eCKOro aHaIM3a e
10 kiacca
Apudmernueckas u
reoMeTpuyecKas
MIPOTPECCHUH. bubnuoreka [JOK

64 Hcnonb3oBanue https://m.edso0.ru/d36669f
MIPOrPECCUu AJIs PelIeHUs 8
pealbHbIX 33124
MIPUKIIATHOTO XapaKTepa

65 beckoHeuHo yObIBaromIast bubnuorexa [IOK



https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8

reoMeTpuiecKas
nporpeccusi. Cymma
0eCKOHEUHO yOBIBAOIICH
r€OMETPUYECKOU
pOTpeccun

https://m.edsoo.ru/lcbf72b
1

dopmylia CIOKHBIX

bu6moteka [IOK

66 1 https://m.edsoo.ru/538fc43
IIPOLICHTOB 7
dopmya CII0KHBIX bubmorexa LOK

67 pMY 1 https://m.edsoo.ru/c2627ec
IIPOLICHTOB a
O0o006111EHNE,
CHUCTeMaTH3aIrs 3HaHUH 3a bubnuorexa [JOK

68 KypcC ajreOpbl U Havdall 1 https://m.edsoo.ru/49f1b82
MaTeMaTHYECKOT0 aHaIu3a 14
10 knacca

OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827

11 KITACC

KosmuecTBo yacos ONEeKTPOHHBIE
arta 1 (poBBIe
Nen/m | Tema ypoka KoHtposnbHbIe I[IpakTuueckue 8 b
Bceero W3YyYEHHUS 00pa3zoBaTesbHbIC
paboTsl paboThl
pecypcsl
Cremnenb ¢ palliOHAIHHBIM bubmorera [IOK
1 patt 1 https://m.edso0.ru/a52939b
rmoKasarejem 3
bu6moreka [IOK
2 CBolicTBa CTCTICHH 1 https://m.edsoo.ru/ff60140
8
[IpeobpazoBanue bubnuoreka [IOK
3 BBIpAKEHUH, COJIEpIKAIIUX 1 https://m.edsoo.ru/3d87e24
paIMoHaIbHBIC CTCIICHH 8
[IpeobpazoBanue bubnuoreka [IOK
4 BBIPAKECHUH, COACPKAIINX 1 https://m.eds00.ru/343c6b6
paloHaIbHbIE CTEIICHH 4
[IpeobpazoBanue bubnuoreka [JOK
5 BBIPAKEHUH, COACPKAIINX 1 https://m.edso0.ru/4064d35
paloHaIbHbIE CTEIICHH 4
[TokazarenbHbIle ypaBHEHUS bubmorexa HOK
6 P 1 https://m.edsoo.ru/be76320
Y HEPaBEHCTBA c
[TokazarenpHbIC ypaBHEHUS bubmorexa OK
7 P 1 https://m.edsoo.ru/3d40800
1 HEPaBEHCTBA 9



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009

[TokazaTenbHble ypaBHEHUS

bubnuoreka [IOK

8 https://m.edsoo.ru/bd5ffOe
Y HEPABCHCTBA c
ITokxa3aTenbHble ypaBHCHUSA bubnmorexa LHOK

9 P https://m.edsoo.ru/cebf10c
Y HEPABCHCTBA 6
IToka3aTenbHble ypaBHECHUSA bubmorexa LOK

10 P https://m.edsoo.ru/536de72
Y HEPABCHCTBA 7
[TokazarenbHas GyHKUNA Bubamorexa [JOK

11 B . YHICHHA, https://m.edsoo.ru/85bc813
e€ cBoiicTBa U rpaduK )
KonTpossnas pabora no
TeMme "CreneHsb ¢
paIroHaIbHBIM bubnuoreka [IOK

12 MMOKa3aTeJIEM. https://m.edsoo.ru/58e8e2f
[Toka3arenpHas GyHKIIHS. 2
[TokasareabHbIC ypaBHCHUS
Y HepaBeHCTBA"

bu6mmoreka [IOK
13 Jlorapudwm uuncna https://m.edsoo.ru/3e3230d
4

JlecsTHHHbIE 1 bubmuoreka [JOK

14 https://m.edsoo.ru/lea7216
HaTypaJbHbIC JIOTApUDMBI »

15 ITpeo6pazoBanue bubnuoreka [IOK

BLIpa)KeHHﬁ, COoJACprKaInX

https://m.edsoo.ru/da48154



https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c

norapupmsbl c
[IpeobpazoBanue bubmmorexa [IOK

16 BBIPAKEHUH, coAepKaIIUX https://m.edsoo.ru/4beff03
norapupmsl b
[IpeoGpa3zoBanue bubnuoreka [JOK

17 BBIPAKECHU, COACPKAIINX https://m.edsoo.ru/fe189f2
norapupmMsI d
[IpeoGpa3oBanue bubnuoreka [JOK

18 BBIpAKEHUH, COJIEpPIKAIINX https://m.edsoo.ru/fadb8aa
Jorapu@msl 5
Jlorapudmuueckue bubmmorexa LOK

19 https://m.edso0.ru/3034724
YpaBHEHHS U HEPAaBEHCTBA o
Jlorapudpmuueckue bubmmorexa TTOK

20 https://m.edsoo.ru/712ac2d
YpaBHEHHS U HEPAaBEHCTBA 9
Jlorapupmuueckue bubmmorexa ITOK

21 https://m.edsoo.ru/9e3f4bc
YpaBHEHHS U HEPABEHCTBA 9
Jlorapugmuueckue bubmorexa HOK

22 https://m.edsoo.ru/15bclcf
ypaBHECHHUS U HEPAaBEHCTBA b
Jlorapudmuueckas bubnuoreka [JOK

23 byHKIM, €€ CBONCTBA U https://m.edsoo.ru/d68bbe9
rpaduk d

24 Jlorapugmuueckas bubnuorexa LIOK

¢byHK1IMs, e€ cBOMCTBA U

https://m.edso0.ru/9d10205



https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051

rpadux 1
Tpuronomerpuueckue bubnuorexa [JOK

25 (GyHKIMHU, UX CBOMCTBA U https://m.edsoo.ru/beeff64
rpaduku 6
Tpuronomerpuyeckue bubnuoreka [JOK

26 (GyHKIMY, UX CBOWCTBA U https://m.edsoo.ru/d2e4601
rpaduku b
Tpuronomerpuyeckue bubnuoreka [JOK

27 (GyHKIMY, UX CBOMCTBA U https://m.edsoo.ru/ba9da96
rpaduku d
Tpuronomerpuueckue bubnuoreka [IOK

28 (GyHKIMH, UX CBOWCTBA U https://m.edsoo.ru/24ab3c5
rpaduKu 3
[Tpumepsr bubnuoreka [IOK

29 TPUTOHOMETPHUICCKUX https://m.edsoo.ru/5272b9a
HEPABEHCTB 1
[Tpumepsr bubnuoreka [JOK

30 TPUTOHOMETPUUYCCKUX https://m.edso0.ru/0c83739
HEPABEHCTB 7
[Tpumepsr bubmuoreka [JOK

31 TPUTOHOMETPHUICCKUX https://m.edsoo.ru/e6e1901
HEpaBeHCTB f
[Tpumepsr bubmuoreka [JOK

32 TPUTOHOMETPUYECKHUX https://m.edsoo.ru/0f903c7
HEPaBCHCTB S

33 KonTtponsHas pabota no bubnuorexa [IOK



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75

teme "Jlorapupmuueckas
byHKIHS.
Jlorapudmmuueckue
YpaBHEHUS U

HepaBeHcTBa. Tpuronomerp
n4ecKue PYHKIHUU U UX
rpaduxu. Tpuronomerpuue
CKHE HepaBeHCTBA"

https://m.edso00.ru/1013072
7

bu6morteka [IOK
34 HenpepriBHble QyHKIIMH https://m.edsoo.ru/403bfb0
d
MeTtoa MHTEPBAIOB IS bubmmorexa TTOK
35 P https://m.edsoo.ru/6db0b42
pellIeHNs HEPaBEHCTB 3
Metoa HHTEPBAJIOB IS bubmmorexa LIOK
36 P https://m.edsoo.ru/Oadbcel
pelIeHNs HEPaBEHCTB b
bu6moreka [IOK
37 [TpousBoaHas GpyHKIMHA https://m.edsoo.ru/0731ad3
d
bubmuoreka [JOK
38 [IpousBoaHas GyHKIHH https://m.edso0.ru/723dd60
8
I'eomeTpuueckuii u bubnuoreka [JOK
39 ¢bu3nveckuit CMbICI https://m.edsoo.ru/6c8d36f
IPOU3BOIHOM f
40 I'eomeTrpuueckuii u bubnuorexa LIOK



https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff

(bU3NIECKUN CMBICI

https://m.edsoo.ru/a413eca
9

MPOU3BOJHOMN J
TTpOM3BOLHLLE bu6mmoreka [IOK

41 P A . https://m.edso0.ru/c7550e5
AIIEMEHTAPHBIX (QYHKIUH P
TTpOM3BO LML bu6morteka [IOK

42 p g . https://m.edsoo.ru/14ab3cd
AJIEMEHTApHbBIX PYHKIUN b
[IpousBoHast CyMMBI, bubnuoreka [JOK

43 MIPOU3BEICHUSI, YACTHOTO https://m.edsoo.ru/c12a055
GyHKIMI 2
[IpousBoHast cymMMBl, bubnuoreka [IOK

44 MPOU3BEICHUSI, YACTHOTO https://m.edsoo0.ru/d598f20
byHKIMI 1
[IpousBoHAsS CyMMBI, bubnuorexa [JOK

45 MPOU3BEICHUSI, YACTHOTO https://m.edsoo.ru/1de34d4
GyHKLMI d
[IpuMeHeHne npon3BOIHOMN
K iccne OBaHI/IE) ()} KH 17071 bubmorexa [TOK

46 A YHIH https://m.edsoo.ru/17af2df
Ha MOHOTOHHOCTb U 9
DKCTPEMYMBI a
[IpumeHeHue nMporu3BOIHOM
K iccne OB&HI/IE) )} KH 17071 bubmorexa HOK

47 A YHIH https://m.edsoo.ru/a8ca5ad
Ha MOHOTOHHOCTb U 4
OKCTPEMYMBI B

48 [Tpumenenne npou3BOAHOM bubnuorexa [IOK



https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4

K UCCIIEIOBAHUIO (DYHKITHIA
HAa MOHOTOHHOCTH U
DKCTPEMYMBI

https://m.edsoo.ru/0b411ed
d

[IpuMeHeHne npon3BOIHON
K MCCIICIOBAaHUIO (DYHKITHIT

bu6mmoreka [IOK

49 https://m.edsoo.ru/caf9bd2
Ha MOHOTOHHOCTb U P
AKCTPEMYMBI -
Haxoxnenne HanboIbIero bu6mmorteka [IOK

50 1 HaWMEHBIIIETO 3HAYCHUS https://m.edsoo.ru/fac78f0
(GyHKIIUHM Ha OTpE3Ke S
Haxoxnenne HanOoIIbIIero

51 a J;HI)HICFO 3HAYCHUS Bubnmorexa [IOK
U HAUM

https://m.edsoo.ru/fb6a8acft

(YHKIIUM HA OTpE3Ke
Haxosxnenne HanOobIiero

52 u H&I/IMEHBHICFO 3HAYCHUS bubamorera LHOK

https://m.edsoo.ru/cffcb7e5

(yHKIIUM Ha OTPE3Ke
Haxoxnenre HanOoJIbIIIeTro bubnuorexa [JOK

53 Y HAMMEHBIIIETO 3HAUCHUS https://m.edsoo.ru/d946991
(YHKIMHU Ha OTpE3KE 6
Haxosxienne HanOobIero bubmuoreka [JOK

54 Y HAMMEHBIIIETO 3HAUCHUS https://m.edso0.ru/ad15000
(GYHKIIMY Ha OTPE3Ke e
Haxosxienne HanOobIero bubmuoreka [JOK

55 Y HAaMMEHBIIIETO 3HAYCHUS https://m.edsoo.ru/86adcbf
GyHKIMY Ha OTpE3Ke d

56 IIpumeHnenne nponu3BoIHOM bubnuorexa LIOK



https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd

TUTSL HAXOXKACHUS
HAWTYYIIETrO PEIICHUS B
MPUKIAAHBIX 3aaavdax, JJid
OTIpeNIeNICeHUS] CKOPOCTH
nporiecca, 3aJaHHOTO
dhopmyroit wim rpadpukomM

https://m.edso0.ru/13205d8
0

KonTpossHas padora no
teme "lIpousBoanas.

bu6moreka [IOK

57 https://m.edsoo.ru/f8ed5f9
[IpumeHeHne 9
MIPOU3BOIHOM" B
[TepBooOpaznas. Tabmauna bubmorera [JOK

58 https://m.edsoo.ru/d777edf
epBOOOPa3HBIX g
[TepBooOpaznas. Tabmauna bubmorera [JOK

59 https://m.eds00.ru/30c3697
MepBOOOPA3HBIX b
Wnrerpan,
FGOMC”II“) WYECKHH U bubmorexa HOK

60 P . https://m.eds00.ru/391272c
(hbUBUYECKUN CMBICTT 9
HHTErpajza B
Huterpain,
reOMef WYECKHH U bubmorexa LIOK

61 P . https://m.edsoo.ru/d359fb5
(bU3UYECKUI CMBICIT P
HHTErpajza -
Wurerpain, bu6mmoreka [JOK

62 FEOMETPUYECKHUN U https://m.edsoo.ru/07eb464

(buznuecKkuit CMbICT

b



https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b

HMHTETpajia

Brrunciienue narerpana no

bu6mmoreka [{OK

63 dbopmyite https://m.edsoo.ru/b9b225¢
Herorona—JleiiOuuna 3
Brrunciienue narerpaia no bubnuotexa [JOK

64 dbopmyire https://m.edsoo.ru/b800deb
Herorona—JleiiGanna 4
Brrunciienue naterpana no bubnuotexa [JOK

65 dbopmyite https://m.edsoo.ru/f5eed07
Herorona—JleiiGauna )
Brrunciienue naterpaia no bubnuotexa [JOK

66 dbopmyite https://m.edsoo.ru/41da431
Hprorona—Jleitoauia a
CucTeMbl TUHEUHBIX bubmorera [JOK

67 . https://m.edsoo0.ru/b648235
ypaBHEHUU 3
CucTteMbl TUHEUHBIX bubmorera [JOK

68 . https://m.edsoo.ru/5ab8386
ypaBHEHUU 4
Pemenne nmpukiagabix
784 © HOMOLLLIO bubmuoreka [JOK

69 A Hlv https://m.edsoo.ru/a4d65ee
CUCTEMBI JIMHCHHBIX 5
ypaBHEHUI B
Pemenue npuknaaHbIx bubnuoreka [IOK

70 3a/1a4 C TOMOILbIO https://m.edsoo.ru/aa5962e

CHCTEMBI JIMHEHHBIX

1



https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1

YpaBHEHUI

CucreMsl 1 COBOKYITHOCTH
LECJIBIX, pallMOHAJIBHBIX,

bubnuotexa [JOK
HUPPALMOHATIBHBIX, a
71 OKA3ATCNLHEX https://m.edso0.ru/4819047
9
2
JorapuPpMUIEcKux -
YpaBHEHUI U HEPABEHCTB
CucremMbl U COBOKYHOCTHU
IIETIBIX, PAIIHOHAIIBHBIX, Bt -
nonmmoTexa
HUPPAMOHAIIEHBIX, 1
72 OKA3ATIEHLIX https://m.edsoo.ru/2dbd385
9
9
JorapuPMUIecKux
YpaBHEHUH U HEPABEHCTB
CucTteMbl U COBOKYITHOCTH
LENbIX, PAllHOHATbHBIX,
bubnuoreka [IOK
UppallOHAIIbHBIX, 1
73 OKA3ATIEHLX https://m.edsoo.ru/7ab8d17
9
e
Jorapu(pMUIECKUX -
YpaBHEHUI U HEPABEHCTB
CucrtemMbl U COBOKYITHOCTHU
LENbIX, PAIIHOHATbHBIX,
bubmuoreka [JOK
UppalMOHANIbHBIX, 1
74 OKA3ATIEHLX https://m.edsoo.ru/81cccfe
9
9
Jorapu(pMUIECKUX B
YpaBHEHUH U HEPABEHCTB
75 Hcnons3oBaHue rpagukoB bubnuorexa LIOK

GbyHKUIUH 1715 peleHus

https://m.edso0.ru/039949b



https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf

YPaBHEHUH U CUCTEM

f

Hcnonb3oBanue rpagpukoB

bu6mmoreka [{OK

76 GYHKIWHA JUTSE pEIICHHUST https://m.edsoo.ru/a7d95f7
YpaBHEHHH U CHCTEM 9
[IpuMeHeHne ypaBHEHUH,
CUCTEM M HEPABEHCTB K
SIICHUIO MAaTeMaTHICCKUX bubmorexa HOK
77 P https://m.edsoo.ru/ca878de
3a7a4 v 3a/1a49 U3 b
pa3IUYHBIX 00JIacTen B
HayKU U peaJbHOW KU3HU
KonTpossHas pabora no
teme "MHTerpan u ero bubmorexa HOK
78 P https://m.edsoo.ru/471c735
npuMmeHeHus. CUCTEMBI b
ypaBHEHUI" B
HarypaneHbie u nensie bubnuoreka [IOK
79 quclia B 3a/1a4ax U3 https://m.edsoo.ru/3cee132
peanbHOM KU3HU 7
HarypaneHbie u nensie bubnuoreka [JOK
80 quclia B 3aJ1a4ax U3 https://m.edsoo.ru/a35a131
peanbHOM KU3HU d
HatypainbHble u nensie bubnuorexa LIOK
81 qyclia B 3a/1a4ax U3 https://m.edsoo.ru/ef10c4f
peanbHOM KU3HU 9
[Ipu3Haku 1enUMOCTH bubmmorexa [JOK
82 P A https://m.edsoo.ru/51696a6

OCJIBIX YUCECIT

7



https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/51696a67

[Ipu3Haku nenumoctu

bubnuoreka [IOK

83 https://m.edsoo.ru/fab81c0
LIEJIBIX YHCEIT o
IIpu3Haku aeauMocTu bubmorera [JOK

84 P A https://m.edsoo.ru/ef2c6e4
LIEJIBIX YHCET 3
[ToBTOpenue, o6o0IICHNE, bu6moteka [IOK

85 CHUCTEMaTHU3aIUs 3HAHHH. https://m.edso00.ru/0312cf8
YpaBHeHUs c
[ToBTOpEeHue, 0600IICHNE, bu6moreka [IOK

86 CHUCTEMATHU3AIUs 3HAHHH. https://m.edsoo.ru/247d2fe
YpaBHeHUs 7
[ToBTOpenue, 06061IeHNE, bubnuoreka [IOK

87 CHUCTEeMaTH3aIys 3HAHHH. https://m.edsoo0.ru/e8b8772
YpaBHeHust 9
[ToBTOpenue, 06061IeHNE, bubnuoreka [IOK

88 cHUCTeMaTh3aIys 3HAHHH. https://m.edsoo.ru/1bf2fb9
YpaBHeHust 8
[ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK

89 CHUCTeMaTh3aIys 3HAHHH. https://m.edsoo.ru/9c44c6¢
YpaBHeHus a
[ToBTOpenue, 06061IeHNE, bubnuoreka [JOK

90 cHUCTeMaTh3alys 3HAHHH. https://m.edsoo.ru/337aad5
VpaBHeHHs 9

bu6mmoreka [JOK

I1 , 00001ICHNE,

91 OBTOPCHHE, ODODLI https://m.edsoo.ru/a86014e

CHCTeMaTH3allus 3HaHUH.

1



https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1

HepasencrBa

[ToBTOpenue, o6oodIIEHNE,

bu6mmoreka [{OK

92 CUCTEMaTH3aIUs 3HAHUMN. https://m.edsoo.ru/5c45a60
HepasencrBa a
[ToBTOpenue, o6oOIIEHNE, bu6moreka [IOK

93 CUCTeMAaTH3aIHs 3HAHWA. https://m.edsoo.ru/19304ab
HepasencrBa a
[ToBTOpenue, o6oOIIEHNE, bu6moteka [IOK

94 CUCTEMaTH3aITUs 3HAHWMA. https://m.edsoo.ru/c3d4b28
Hepagencrsa 2
[ToBTOpEeHue, 0600IICHNE, bu6moreka [IOK

95 CUCTeMAaTH3aI¥s 3HAaHHH. https://m.edsoo.ru/a20b8a4
CucreMbl ypaBHEHHI c
[ToBTOpEeHue, 0600IICHNE, bubnuoreka [IOK

96 CUCTeMAaTH3alusl 3HAaHHH. https://m.edso0.ru/a012476
CucTeMbl ypaBHEHHH d
[ToBTOpEeHUE, 0000MIECHNE, bubnuoreka [JOK

97 CUCTEMaTH3aIUs 3HAHHUH. https://m.edsoo.ru/d620c19
DOyukmn 1
[ToBTOpenue, 06061IeHNE, bubnuoreka [JOK

98 CUCTEMaTH3aIUs 3HAHHH. https://m.edso0.ru/7017196
DyHKIUK f
HroroBas KOHTpOJIbHAS bubmorexa HOK

99 P https://m.edsoo.ru/513c988
pabota 9

100 Hrorosas KOHTpOJIbHAS bubnuorexa [IOK



https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/513c9889

pabora

https://m.edso00.ru/2276973

O0001menue,

cUCcTeMaTH3alus 3HaHUH 3a bu6mmoreka [IOK

101 Kypc anreOpbl 1 Haval 1 https://m.edsoo0.ru/3330f7e
MaTeMaTHYECKOTO aHAIM3a f
10-11 kmaccoB
O0o06111EHNE,
cUCTeMaTH3allus 3HaHUH 3a bu6mmorteka [IOK

102 Kypc ainredpbl 1 Hayal 1 https://m.edsoo.ru/cead345
MaTeMaTU4YECKOTO aHaIn3a [
10-11 kmaccoB

OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME



https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/cead345e
https://m.edsoo.ru/cead345e

ITPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHMI OCHOBHOI OEPA3OBATEJILHOM

I[TPOI'PAMMBI
10 KJIIACC

Koz mposepsiemoro

[IpoBepsieMble MpeIMeTHBIE pe3yIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOTpaMMBbl CPETHETO

pe3ynbTaTa o01rero oOpa3oBaHus
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh MOHATUSAMHU: PANMOHAIBHOE M JIEHCTBUTEIILHOE YMCIIO, OOBIKHOBEHHAS W JECSITHYHAS APOOb,
' IPOLICHTHI
1.2 BrImoytHATE apudMeTHIecKre ornepariy ¢ palMoOHATBHBIMU U JICHCTBUTEIIBHBIMHU YHCITAMH
13 BeITIOJTHATE TIPHOIKEHHBIC BBIYMCICHHS, WCIOIB3YsS IPaBWIa OKPYIJICHUS, JejaTh NMPUKUIKY U OICHKY
' pe3ynbTaTa BBIUMCICHUN
OnepupoBaTh MOHATUSMU: CTEMEHb C LIEJbIM IOKa3aTesieM, CTaHAAapTHas ¢opma 3alucH JeHCTBUTEIHLHOTO
1.4 YKclia, KOpEHb HaTypallbHOM CTENEHU; MCIOJIb30BaTh MOIXOASIIYI0 (popMy 3amUCH JEHCTBUTENBHBIX YUCEN
JUI PEIIeHUs MPAKTUUECKUX 3a4a4 U MPEACTaBICHUS JaHHbBIX
15 OnepupoBaTh MOHATHUSIMH: CHHYC, KOCHHYC W TaHT€HC IIPOU3BOJIBHOTO YIJia; HCIOJIb30BAaTh 3aIUCh
' IPOU3BOJILHOTO yIJIa Yepe3 00paTHbIe TPUTOHOMETpUYECKUE QYHKIIMU
2 YpaBHEHUs 1 HEPaBEHCTBA
21 OnepupoBaTh MOHITUAMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, LEJ0€, PAMOHAIBHOE, UPPAIIOHATIHLHOE
' ypaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPaBHEHHE
2.2 BoinonHaATe mpeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPAXKEHUI U pelIaTh TPUTOHOMETPUYECKIE YPaBHEHHUS
23 BrimonHaTe mpeoOpa3oBaHus LENbIX, pallMOHANBHBIX U UPPAIMOHATIBHBIX BBIPAXKEHUN U peliaTb OCHOBHBIE
' THUTIBI LEJIBIX, PAIHOHATBHBIX U UPPAIMOHATLHBIX YPABHEHU U HEPABEHCTB
2.4 [IpuMeHsTh ypaBHEHUS U HEPABEHCTBA [Tl PEIICHUs MaTeMaTHYeCKHX 3a7a4 U 3a7a4d U3 pa3IndHbIX oOnacTei




HAyKU U peaJbHOU KU3HU

MOI[CJH/IpOBaTB PCAJIBbHBIC CUTYallUU HA S3BIKEC anre6p1>1, COCTAaBJIATH BbBIPAKCHUS, YPABHCHHA, HCPABCHCTBA 110

23 YCIIOBUIO 33J1a4M, UCCIIE0BATh IOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM allrapaTa ajareopbl
3 OyHKINH U TpapUKH

31 OnepupoBaTh MOHATUAMH: (PYHKIHS, CIIOCOOBI 3amaHusi (YHKIUMH, OOJACTh OMNpPEACNICHUS W MHOXKECTBO

3HaueHUM QyHKUIMHU, IpaduK QYHKINU, B3AaUMHO 00paTHbIe DYHKIIUU
3.9 OnepupoBaTh TMOHATHAMH: YETHOCTh W HEYETHOCTh  (QYHKIHUH, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA

3.3 Hcnonp3oBath rpaduiki QyHKIHA TS peIICHNsT ypaBHEHUN

3.4 Crpouth U yuTaTh rpaduku JUHEHHON (QYHKUWHU, KBaJPAaTUYHONW (PYHKIHUH, CTETICHHOM (QYHKIUU C LEIbIM
' HoKasaresieM

35 Hcnonw3oBate rpaguku QyHKUMNA AT UCCIENOBAaHUS MPOLECCOB M 3aBUCUMOCTEH MpPH PELIEHUH 3a/1ad U3
' JPYruX y4eOHBIX MPEIMETOB U PEAIbHOM XKU3HH, BBIpaKaTh (OPMyJIaMH 3aBUCUMOCTH MEKIY BEIMUMHAMU
4 Hauana MmaTemMaTtn4eckoro aHanusa

4.1 OnepupoBaTh NOHATUAMU: N10CIIEA0BATEILHOCTD, apU(MeTHUECKasi 1 FeOMEeTPUIECcKasi IPOrpeccuu

42 OmnepupoBaTb NOHATUSAMM: OECKOHEUHO YOBIBAIOIIAs I'€OMETpHUEcKas Iporpeccus, cCyMMa OECKOHEYHO
' yOBIBaIOLIEH reOMeTPUYECKON POrpecCuu

4.3 3ajaBaTh NOCIEIOBATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU

44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEH U MPOrPECCUil JUIs peleHHs] peasbHbIX 33/a4 MPUKIaTHOTO
' XapakTepa
S) MHoecTBa U JIOTHKA

5.1 OmnepupoBaTh NOHATUSMHI: MHOKECTBO, ONIEPAIIU HAJl MHOKECTBAMU

5.2 Vcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Juisi ONMCAaHUSl PEaJbHBIX MPOLIECCOB U SIBJICHUH, MpH




pELIeHNH 3aa4 U3 IPYTUX y4eOHbIX IPEIMETOB

5.3

OHepI/IpOBaTI) IOHATUAMMU: OIIPECACIICHUC, TCOPEMA, CIICACTBUEC, NOKA3ATCIbCTBO

11 KITACC

Koz mposepsiemoro

[IpoBepsieMble peIMETHBIE pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPEHETO 00IIEro

pe3ynbTaTta o0pazoBaHus
1 Yucna v BEIYUCICHUS
11 OnepupoBaTh TOHATHSMHU: HATypallbHOE, IEJI0O€ YHCIIO0; HMCIIOJIB30BAaTh MPU3HAKH JICTMMOCTH IENIBIX YHCEl,
' pa3oKeHUe YHciIa Ha TPOCThIe MHOKHTEIH JUTS PEIICHUS 3a]1a9
1.2 OnepupoBaTh MOHATHEM: CTEIICHD C PAIMOHALHBIM ITOKa3aTeIeM
1.3 OnepupoBaTh MOHATUAMHU: JIOTAPU(PM YHCIIA, TECATHUHBIC H HATYPAITBHBIC JIOTAaPH(PMBI
2 YpaBHEHHs 1 HEPaBEHCTBA
21 [IpuMeHsTH CBOWCTBA CTENEHH ISl IPeoOpa30BaHUsI BHIPAKEHHN, OTIEPUPOBATh MOHATHIMHU: TOKa3aTEIbHOE
' ypaBHEHHE ¥ HEPABEHCTBO; PEIIaTh OCHOBHBIC THITHI TOKA3aTEIBHBIX YPABHCHUN U HEPABCHCTB
BeimonHaTe  mpeoOpazoBaHMs  BBIPAKEHWH, COAepKamux Jiorapu(Mbl,  OMEPUPOBATH  MOHSATHIMHU:
2.2 JOrapu(pMHUECKOE YpaBHCHHWE M HEPABCHCTBO; PEIIaTh OCHOBHBIC THUIBI JIOTapU(PMUYECKUX YpaBHEHUH W
HEPABEHCTB
2.3 HaxomuTh perieHus mpocTeHImmX TPUroHOMETPUIECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSAMU: CUCTEMAa JMHEWHBIX YPABHEHUN U €€ pellleHue; UCIOIb30BaTh CUCTEMY JIMHEHHBIX
' yYpaBHEHHU ISl PEIICHUS TIPAKTUYCCKUX 3a]1a4
2.5 HaxoauTh penieHus mpocTeHImmX CHCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI 1 HEPABEHCTB
26 MonenupoBaTh peanbHble CUTYAIlMU Ha S3bIKE alreOphl, COCTABIIATh BBIPAKECHH, YpaBHEHUs, HEPABEHCTBA U

CHUCTCMBI 110 YCJIOBHUIO 3a4a49U, UCCIICAOBATH IIOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUECM allllapara aJ'IFe6pr




3 OyHKIMH U TpapUKH
OnepupoBaTh MOHITUSAMU: TICPHOMUSCKAs PYHKITUS, TPOMEKYTKH MOHOTOHHOCTH (D)YHKIIMHU, TOUYKH IKCTPEMyMa
3.1 ¢dbyHKIMKM, HawOOJbIICE W HAaWMCHbBIIEe 3HAYCHUS (QYHKIMA Ha TPOMEKYTKE;, HCIOJIB30BaTh WX IS
uccienoBanust QyHKINH, 3a1aHHON rpadKoM
39 OnepupoBaTh HOHATHAMU: TpaQUKH MOKA3aTENbHOW, JOrapu(pMHUUECKOM M TPUTOHOMETPUYECKUX (YHKIUN;
' M300pakaTh MX HA KOOPJAWHATHOM IIOCKOCTH M MCIIOJIh30BATh JJIsl PEIICHUS YPaBHEHUI U HEPABSHCTB
33 N300pakaTh Ha KOOPJUHATHOH IIOCKOCTH TpadUKH JIMHEWHBIX YPAaBHCHHUN W MCIIOIH30BATh UX JUISI PEIICHUS
' CHUCTEMBI JINHENHBIX YPaBHCHUN
3.4 Wcnonb3oBatk Tpaduku (QYHKIUH I WCCIICOBAHUS IPOIECCOB M 3aBHCHMOCTEH W3 JPYrHX Y4eOHBIX
' JIACIIMIUTHH
4 Hagama MmaTemarndueckoro aHaimmsa
a1 OniepupoBaTh MOHATUAMHU: HEMPEPhIBHAS (DYHKIINS, TPOU3BOAHAS (DYHKIIUM;, UCIIOJIH30BATh T€OMETPUUCCKHUIN 1
(bMBUYECKUI CMBICH MPOU3BOTHOM ISl PEIICHHS 3a1a4
42 Haxomuth mpoW3BOAHBIC SJIEMEHTAPHBIX (YHKIHMH, BBIYUCIATH IPOU3BOJIHBIE CYMMBI, IPOW3BEICHUS,
' 4acTHOTO (QYHKIMIA
43 Hcnons30Bath MPOU3BOIHYIO I HUCCIEAOBAaHUSA (PYHKIIMM HAa MOHOTOHHOCTh M JKCTPEMYMBI, MPUMEHSITh
' pe3ynbTaThl HCCICIOBAHUS K IIOCTPOCHUIO TpauKoB
44 Hcnonp30BaTh TPOU3BOAHYIO I HAXOXKACHHS HAWIYUIIEro pEIICHHS B MPUKIAIHBIX, B TOM YHCIE
' COILIMAJBHO-9KOHOMHYECKUX, 3a7adax
45 OnepupoBaTh MOHATHUSAMH: NEPBOOOpa3Hass W HMHTErPal; OHMMAaTh I€OMETPUYECKUA U (PU3NYECKUA CMBICI
' MHTerpana
4.6 Haxonuts mepBooOpa3Hbie AMeMEeHTapHBIX (DYHKIIUN, BEIUUCISTH HHTETpa o ¢opmyne Herotona — Jleitoauia
47 Pemars mnpukiamHele 3agadyd, B TOM 4YHUCIE COLMAIbHO-’KOHOMHYECKOTO M (DU3MUYECKOTO Xapakrepa,

CpCACTBAMU MATCMATUUCCKOI'0 aHAJIM3a




I[TPOBEPAEMBIE SJIEMEHTBI COJAEPKAHUA

10 KJTIACC
Kon [IpoBepsiemMblil AIEMEHT COAEpKAHUS
1 Yucna v BIYKCICHUS
Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEYHBIC TMEPHOJUYECKHE IpOoOH.
11 Apudmernueckue onepanyy ¢ paluOHAIbHBIMU YHCIaMH, TPeoOpa3oBaHus YHUCIOBBIX BeIpaxeHHUi. [IpuMenenue npobeit
Y TIPOTICHTOB JIJIsl PEIICHUSI MPUKIIATHBIX 3a/1a4 U3 Pa3IUIHBIX OTPACIICH 3HAHUN U PEaTbHOM KU3HHU

19 JleiicTBuTenpHble yucia. PannoHanbHble U WppalMOHANIbHBIE YHCla. Apu]MeTHYecKue onepanuu C JIeHCTBUTEIbHBIMU
' yuciaamu. [TpubmmkEHHbIe BRIYUCICHUS, TIPABIIIA OKPYTJICHUS, TPUKUJIKA U OIIEHKA PE3yJIbTaTa BRIUNCICHUN

13 Crenenp ¢ menbiM mokazareneMm. CranmapTHas ¢opma 3amucH JACHCTBHTENBHOTO uucia. Vcmonp3oBaHWe MOIXOIsIeH
' (hopMBI 3aITUCH IEHCTBUTENBHBIX YHCET ISl PEUICHHs] MPAKTUYECKUX 3a]a4 U MPEICTaBICHUS TaHHBIX

14 ApubmMeTnuecknii KOpeHb HATYypaJIbHOU cTeneHH. JIeicTBUS ¢ apu(MEeTHUECKUMHU KOPHSIMHU HATypaIbHON CTETICHH

1.5 CuHYC, KOCHHYC M TAHT'€HC YHCJIOBOI0 ApryMeHTa. APKCUHYC, aDKKOCUHYC, ApKTaHT'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA

2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OPa30BaAHMS

2.2 [IpeoOpazoBanue TPUTOHOMETPUUECKUX BhIpaXKeHUH. OCHOBHBIE TPUTOHOMETPHUECKHUE (HOPMYIIBI

2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHcTBa. MeTo ] MHTEpBaJIOB

2.4 Pemenue uensix u IpoOHO-palIMOHATBHBIX YPABHEHUN U HEPABEHCTB

2.5 Penienne nppaiiMOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN

2.7 [IpumeHeHne ypaBHEHHI W HEPAaBEHCTB K PEHICHUIO MaTEMaTHMYECKHUX 3a/ad U 3ajad M3 pa3IUvHbIX oOnacTeil Haykd U




peanbHOM KU3HU
3 OyHKIMH U TpapUKH
3.1 Oynkiys, criocoosl 3ananus Gpyakuuu. ['paduk Gynkumun. Bzanmuao obpatnbie GpyHKINN
3.9 OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHUH ¢yHkumu. Hymm ¢ynkinuun. [IpomexxyTkn 3HaKomocTtostHCTBA. YETHBIE U
' HEYETHbIE PYHKLINU
33 CrenenHas (QyHKIUS C HaTypaJIbHBIM M IIeJIbIM NoKazareneM. E€ cBoiictBa u rpaduk. CpolicTBa U rpaduk KOpHsS N-oi
' CTeneHu
3.4 TpuronomeTrpuyeckasi OKpYy>KHOCTb, OIIPE/IeIICHUE TPUTOHOMETPUUECKUX (PYHKIIUNA YMCIOBOTO apryMeHTa
4 Hauana maTtemaTndeckoro aHaamsa
4.1 [locnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCNIEA0BATEIbHOCTENH. MOHOTOHHBIE TIOCIIEA0BATENBHOCTH
Apudmernueckas U reomeTrpuyeckas mnporpeccud. beckoHeuHo yObIBaromass reomerpuueckas mnporpeccus. Cymma
4.2 OCCKOHEYHO YOBIBAIOIIEH reoOMeTpUUeCKoi nmporpeccun. Dopmyrna CIOKHBIX MPOIeHTOB. Vcronp30BaHne MpOTrpeccuu st
pelIeHUs pealIbHBIX 3aa4 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
51 MHoXxecTBO, onepauuu Haja MHOXXecTBaMu. J(marpammbl Oinepa — Benna. llpuMmeHeHne TeOpETHKO-MHOKXECTBEHHOTO
' anmapara JJIs OTMCaHUs PEaJTbHBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUH 3a7a4 U3 JPYTruX Y4eOHBIX PEIMETOB
5.2 Omnpenenenue, TeopemMa, CiaeCTBUE, J0Ka3aTeIbCTBO
11 KITACC
Kon [IpoBepsieMblii 3I€MEHT CoJIep>KaHus
1 Yucna ¥ BBIYMCIEHUS
1.1 HarypanbHble u nensle uncia. [Ipu3Haky 1e1MMOCTH LEIbIX YHCET




1.2

Crenenb ¢ pallMOHaJIbHBIM MOKa3aresaeM. CBOWCTBA CTEIIEHU

1.3 Jlorapudm uyucina. [lecaTnynabple U HATypaJIbHBIC JOTapH(PMBI
2 YpaBHEHMs U HEPaBEHCTBA

2.1 [IpeoOpazoBaHue BRIpaKEHHIA, COAEPIKALIUX JIOTAPUDMEI

2.2 IIpeoOpa3oBaHne BBIpKEHH, COAECPIKAIINX CTENIEHH C PAallIOHAIBHBIM TIOKa3aTeleM

2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB

2.4 [Toka3aTenpHbIC YpaBHEHUS 1 HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

2.6 Cucrembl TMHENHBIX YpaBHEHUN. Permenne npukiagHbIxX 3a1a49 ¢ MOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN

2.7 CucTeMbl B COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB

28 [IpuMeHeHre ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMaTHUYECKUX 3aJad U 3a/1a4 U3 Pa3In4YHbIX oOjacTel
' HAYKH{ ¥ PEATbHOM JKU3HU
3 OyHKIMU U TpaduKu

31 Oyukuus. [lepuoanueckue pynkuuu. IpomexxyTkn MOHOTOHHOCTH (PyHKIMHU. MakCUMyMbl 1 MUHUMYMBI (QYHKIIMH.
' HauOouibiee n HanmeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH

3.3 [TokazarenbHas u gorapudmMuyeckas GyHKIIMH, ©X CBOMCTBA U rpaduKH

3.4 Vcnonb3oBanue rpagukoB (GyHKUUH I pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB (yHKUUH Ui MCCIENOBaHMUS IPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT IpU
' peleHny 3aa4 U3 APYrux yueOHbIX IPEIMETOB U PeaIbHON )KU3HU
4 Hauana MmaTemMaTuueckoro aHaiamsa

4.1 HenpepbiBHble GyHKIIMN. METO ] HHTEPBAJIOB /s peIlIEH!Us] HEPABEHCTB




4.2

[TpousBoanas ¢pynkuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOHON

[IpousBosHble 31eMEeHTApHBIX (QYHKUMU. DOPMysbl HaXO0XKAECHUS MPOU3BOJHON CYyMMBbI, IIPOU3BEIEHUS U YACTHOTO

4.3
byHKITII

44 [IpumMeHeHre MPOU3BOIHON K UCCIIETOBAHHIO (DYHKIIMH HA MOHOTOHHOCTh M 9KCTpeMyMbl. HaxoxaeHnrne HanboIbiero
' 1 HAaUMEHBIIIETO 3HaUEHUs! QYHKIIUU HA OTPE3KE

45 [IpumeHeHre NPOU3BOAHON Uil HAXOXKICHHUS HAWIYYIIEro peHieHHs] B MPHUKIAJHBIX 3ajadax, A OIpeleeHUs
' CKOPOCTH Tpoliecca, 3aJaHHOTO (GopMyoil min rpadukomM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 Wurerpan, ero reomerpuyeckuit 1 puandeckuii cMpici. Beruncnenue naterpana no gpopmyne Hetorona — JleliGHuma




ITPOBEPSIEMBIE HA EI'D [TO MATEMATUKE TPEBOBAHUS K PE3VJIBTATAM OCBOEHUSI OCHOBHOI
OBPA30BATEJILHOM ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA30BAHUS

Koz mposepsiemoro
TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K IPESIMETHBIM PE3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON
MIPOTpaMMBI CpeJTHEro 00IIero oOpa3oBaHUs

Brnagenne MeTtomamMu JIOKa3aTeNbCTB, QJITOPUTMAMH pPEIICHUS 3aJady;, yMeHHe (OpMYyIUpOBaTh U
OTICpUPOBATh TOHATHUSAMH: ONpEICIICHUEe, aKCuoMma, Teopema, CIIEJICTBHE, CBOWCTBO, MPH3HAK,
JI0Ka3aTeNIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh MX; YMEHHE (popmyianpoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH IIPUMEPHl U KOHTPIPHUMEPHI, HCIOJIB30BAaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIUH, IIPOBOAUTE NOKA3aTCIIBHBIC PACCYKIACHUA MPU PCIICHUN 3aaa4, OLICHUBATH
JIOTUYCCKYIO IMpaBHUIIBHOCTDH paCCY)K}IeHHfI; YMCHUEC OIICpUpOBATH IIOHATUAMU MHOXECTBO,
MOJIMHOXECTBO, OTIEpallii HaJ MHOXXECTBAMHU; YMEHHE HCIIOJIbh30BATh TEOPETUKO-MHOKECTBCHHBIH
anmapar sl OTIMCaHMsI PEATBbHBIX MPOLECCOB U SIBICHUH M NIPH PEIICHUH 33]1a4d, B TOM YHCJIE U3 IPYruX
y4eOHBIX MPEAMETOB; YMEHHUE OTNEPHPOBATh MOHATHAMU: Tpad, CBA3HBIN Tpad, AepeBo, UK, Tpad Ha
TUTOCKOCTH; YMEHHE 3a/laBaTh M OTHCHIBATH Tpadbl Pa3TUIHBIMUA CIIOCOOAMH; HCIOIB30BaTh Tpadbl IpU
pellIeHUN 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HaTypajdbHOE YMCIO, LEJI0E€ YUCIO, CTENEHb C LIeJbIM MOKa3aTeleM,
KOPEHb HaTypaJbHOHN CTENEHH, CTENEHb C PALMOHAIbHBIM IOKa3aTelleM, CTENEHb C JeHCTBUTEIILHBIM
nokasaresueM, Jiorapum 4ucia, CHHyC, KOCUHYC U TaHT'€HC ITPOU3BOJILHOIO YHCIIA, OCTATOK IO MOAYJIIO,
paLMOHATIBHOE YMCJIO, UPPALMOHAIBHOE YHCIIO0, MHOXKECTBA HATypaJIbHBIX, ILEJbIX, palMOHAJIBHBIX,
JeWCTBUTENBHBIX YUCEN; YMEHHE MCII0JIb30BaTh IPU3HAKU JAEITMMOCTH, HAMMEHbUINHM OOIIUI nenuTens U
HaMMeHblIee olliee KpaTHOe, alropuTM EBKIMAa npu pelieHuu 3a/ad; 3HAKOMCTBO C Pa3IMYHBIMU
HNO3UIIMOHHBIMUA CUCTEMAaMH CUUCIIEHUS; YMEHHE BBINOJIHATh BbIUMCIEHUE 3HAUCHUH U IpeoOpa3oBaHUs
BBIP@KEHUI €O cTenmeHsMH U Jiorapupmamu, npeoOpa3oBaHUS IPOOHO-PALMOHANBHBIX BBIPAKEHUNH;
YMEHHUE ONEepUPOBATh MOHATUAMU: MOCIIEI0BATEIbHOCTD, ApU(PMETHYECKAsK POTPECCHs], TeOMEeTpHYEecKast




mporpeccusi, OeCKOHEYHO  yObIBaioIas  TeOMeTpUYecKass  MpOrpeccusi;  yYMEHHE  3a7aBaTthb
MIOCTIIOBATEIBPHOCTH, B TOM YHCJE C IOMOIIBIO PEKYyppEeHTHHIX (OpMyJT; yMEHHE OIEepHpPOBATh
HOHSATUSIMU: KOMIUIEKCHOE YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOIYJIb U apryMeHT
KOMIUIEKCHOTO YHcia, (hopMa 3amicH KOMIUIEKCHBIX YHCEN (reoMeTpuvecKas, TPUTOHOMETpUYecKas U
anreOpauveckasl); yMeTb IPOU3BOJIUTH apU(PMETHUECKHUE JEHCTBUS C KOMIUIEKCHBIMU YHCIAMH;
MIPUBOJIUTH MPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCENl; ONEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u

3X3, ompeaenuTeNb MaTPHIIBI, TEOMETPUICCKHII CMBICIT OTIPEICITUTEIIS

YMenue omnepupoBaTh NOHSTHUAMU: pPALMOHAIbHBIE, HppalOHAJIbHbIE, IOKa3aTelbHbIEC, CTEHEHHBIE,
jorapumMuyueckre, TPUrOHOMETPUUYECKUE YPaBHEHUSI U HEPaBEHCTBA, UX CUCTEMbI; YMEHHE ONEPHUPOBAThH
MOHATUSIMHM: TOXJECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO, CHCTEMa
yYpaBHEHUN W HEPAaBEHCTB, PAaBHOCUJIBHOCTb YypaBHEHUMN, HEPAaBEHCTB U CHUCTEM; YMEHHE peuaTh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3IMYHBIX MPUEMOB; pellIaTh YpaBHEHMsI, HEPABEHCTBA
U CHCTEMBl C IapaMeTpOM; IPUMEHITh YPABHEHHUS, HEPABEHCTBA, HX CHCTEMBI I PEIICHUsA
MaTeMAaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00IacTe HAyKHU U peaIbHOM KU3HU

YMenue onepupoBaTh MOHATUAMHU: (YHKIUS, YETHOCTh (YHKIUH, NEPUOAMYHOCTh (YHKIUH,
OTPAaHUYEHHOCTb (PYHKIHUH, MOHOTOHHOCTh (DYHKIIMH, SKCTPeMYM (DYHKIIUH, HAauOOJbIllee U HauMEHbIIIee
3HaueHUsl (YHKIMM Ha MPOMEXKYTKe, HEeMpepbIBHAS (YHKIIMS, aCUMITOTHI Ipaduka QyHKUINU, NIepBas U
BTOpasi MPOU3BOJHAS (PYHKIUU, TEOMETPUUECKUN U (PU3HUECKUN CMBICI MPOU3BOIHOI, mepBooOpa3Has,
OTpeNeNEHHBI HHTErpal; yMEHHE HaxXOOUTh AaCUMITOTHl rpaduka (YHKIHH; YMEHUE BBIUUCISATH
IPOU3BOJHBIE CYMMBI, IPOWU3BEACHUSA, YACTHOTO M KOMIIO3UIUU (PYHKIUI, HAXOAUTHb YpaBHEHHE
KacaTeJIbHON K Tpaduky QyHKIUHU; YMEHHE HAXOAWTh MPOU3BOIHBIC IEMEHTAPHBIX (DYHKIHM; YMEHHE
UCIOJIb30BaTh TPOM3BOAHYIO JJIsi HUCCIeAOBaHHMS (DYHKIUN, HAXOAUTh HAUOONbIINE W HAWMEHBIIHE
3HaueHus: (PyHKIUH; CTPOUTh rpadMKd MHOTOWIEHOB C HCIIOJIb30BAHHEM ariapara MaTeMaTU4yeCcKOro
aHalIM3a; MPUMEHSTh IPOU3BOAHYIO JUI HAXOXKICHHS HAWITYYIIIEero PEIIeHHs B IPUKIAJHBIX, B TOM YHCIe
COIMANIbHO-9KOHOMHMYECKUX U (PU3NYECKHUX 3aJadyax; HaXOJUTh TIOMaAU U 00BEMBI (PUTYP C TTOMOIIBIO
WHTETpaia; IPUBOJUTH MPUMEPhl MATEMATHUYECKOTO MOJEIUPOBAHUS C MOMOIIBI0 AU depeHIHaTbHBIX




YpaBHEHUU

YMeHne omepupoBaTh MOHATUSAME: rpaduk (yHKIMH, oOpaTHas (QYHKIUSA, KOMITO3UIMS (DYHKIIHIA,
nuHeWHas (QyHKOMS, KBagpaTHdHAs (YHKOUS, panuoHanbHas (yHKOWs, creneHHas (YHKIHA,
TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIMH, TOKa3aTeIbHas W
gorapudmuueckas (QYHKIMH; YMEHHME CTPOUTh TIpa@UKH M3YYEHHbIX (YHKUUH, BBIIOJHATH
npeoOpazoBaHusi TpadukoB (GYHKIUH, MCHOJB30BaTh TrpaduKH I  HW3YYEHHUS] TPOIECCOB U
3aBUCHUMOCTEH, MpU PEHIeHUH 3aJad W3 JIPYTHX Y4eOHbIX NPEIMETOB M 3a/Jad M3 pealbHOU >KHU3HH;
BBIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH MEXIY BETHUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIHUN
JUIL pelIeHWs ypaBHEHW, HEpaBEHCTB W 3aJad C MapaMeTpaMH; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4yd pPa3HBIX THIOB (B TOM YHCJI€ HA TPOICHTHI, JOJW M YacTH, Ha
JBUKEHHE, paboTy, CTOUMOCTh TOBAapOB M YCIIYT, HAJIOTH, 33[a4d U3 00JacTH YIpPaBIICHUS JTUYHBIMHU U
CeMEIHBIMU (PMHAHCAMU); COCTABIISATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO
3a/lauM, MCCIEN0BATh IMOJIyY€HHOE pelIeHHEe M OLIEHHWBATh IMPaBAONOJO0OHOCTh PE3YNIbTAaTOB; YMEHHE
MOJIETUPOBATh pealibHble CUTYyallMd Ha S3bIKE MaTEMaTHKH; COCTaBJISATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI TI0 YCIIOBUIO 3aJ]auu, UCCIIE0BATh MOCTPOCHHBIE MOJICNIN C HCIOIb30BaHUEM
anmnapara ajiredpbl, HHTEPIPETHUPOBATH MMOJTYUYEHHBIIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeuaHa, HauOoJbllee U HauMEHbIIee
3HAueHUs, pa3Max, IUCIEePCHUs, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeHHE H3BIIEKaTh,
UHTEPIPETUPOBATh, HHQPOpPMAIMIO, TMPEACTaBIEHHYIO B TalnMlax, Ha JguarpamMmax, Trpadukax,
OTpaXarolIyl0 CBOMCTBA PEaJbHBIX MPOILIECCOB U SIBICHUI; MPEACTaBIATh MH(YOPMALHMIO C MOMOIIBIO
TaONIuUI ¥ JUarpaMmm; UCCIEeN0BaTh CTATUCTUUECKUE JaHHBIC, B TOM YHCIIE C IPUMEHEHUEM rpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; TpapHUUecKH HCCIEI0BaTh COBMECTHBIE HAOIIOAEHUS C HOMOUIbIO
JUarpamMM pacceuBaHus U TMHEHHON perpeccun

YMmenue ONICPpUPOBATH NNOHATUSAMMU: CHy‘l&ﬁHHﬁ OIIBIT U CJ'Iy‘lElﬁHOC CO6I>ITI/IC, BCPOSATHOCTDH Cﬂy‘laﬁHOFO




COOBITHS; YMEHHE BBIYHCIATH BEPOSATHOCTh C HMCIIOJIb30BAaHHEM TIpapUUEcKUX METOIOB; MPUMEHSTH
(opMyITBI CIIOKEHUS U YMHOKCHHUSI BEPOATHOCTEH, (popMyny moHo# BeposTHOCTH, (hopmyny bepHysm,
KOMOMHATOpHBIE (PAKTHI U (HOPMYITBI; OIIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA; YMEHUE ONIEPUPOBATH
HNOHATUSIMU: CllydyaliHash BeJIMYMHA, pACIpENEICHUE BEPOATHOCTEM, MAaTeMaTH4YeCKOE OXHUJaHuE,
JMCTIepCUsl U CTaHJIAPTHOE OTKJIOHEHHWE CIy4allHOW BENWYMHBI, (YHKIMU paclpeAeseHUus] U TUIOTHOCTH
PaBHOMEPHOTO, IOKAa3aTEIbHOIO W HOPMAJIBHOIO pAaclpelieNieHull; YMEHHE HCIO0Jb30BaTh CBOICTBa
M3YYEHHBIX pacIpeleleHnid A pelieHus 3a/1ad; 3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJBIIMX YHCEl,
METO/1bl BEIOOPOYHBIX UCCIIEI0BAaHNMN; YMEHUE TPUBOANUTD PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCET
B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATh MOHATUAMU: COUETaHUE, IEPECTAHOBKA,
YHCIIO COYETAHMM, YHCIIO MepeCcTaHOBOK; OMHOM HpI0TOHA; yMeHHE MpUMEHATh KOMOMHATOPHBIE (PaKThl U
paccyXAeHUs JUIsl peuleHHsl 3ajady; OICHHBAThb BEPOSTHOCTU pPEAJbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOJYUCHHBIN PE3yabTaT

YMenue onepupoBarh MOHATHAMH: TOYKa, MpsAMasi, IIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMUMHA
yria, IUIOCKUHA yroi, JABYIPaHHBIM Yroj, TpEXTpaHHBIA yroj, CKpEUIUMBAIOLIUECs MpsMBbIE,
MapajuieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, YIroJl MEXIY HPSIMBIMHU, YTOJI MEXKIY
OpsIMON M TIOCKOCTBIO, YIOJl MEXJY IMJIOCKOCTSIMHU, PACCTOSIHME OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
MEXIy HOpPSIMBIMU, PACCTOSHUE MEXKIY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IPU pEIICHUU 3a1ad
u3ydeHHble (DaKTbl U TEOpPEeMbl IJIAHUMETPUU; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpPa; CTPOUTh MAaTeMaTHYECKHE MOJIEIH C MOMOIIbI0O T'€OMETPUYECKUX IMOHSATHI M BEIMYUH, peulaTh
CBSI3aHHBIE C HUMU IIPAKTHUYECKUE 3aa9u
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMAAb (GUTYypbl, 00BEM (GUTYpbl, MHOTOIPAHHUK, MPaBUIbHBII
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, Napajuielienurnen, Npu3Ma, nupamuaa, ¢urypa u
MOBEPXHOCTh BpallleHUs, UWIUHIP, KOHYC, Imap, cdepa, Iwiomaab cdepsl, MMIOMAAb MOBEPXHOCTH
NUPAMUJIBI, IPU3MBI, KOHYCA, IIWIHHIPA, 00bEM KyOa, IPSIMOYTOJIBHOTO Mapajiesenumnesa, MHpaMubl,
OpU3MBl, LUIMHApPA, KOHyCa, Ilapa, pa3BEPTKA IOBEPXHOCTH, CEUEHUS KOHyca W IWIMHIpPA,
napasiesbHble OCH WM OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, IMIMHAPA, KOHYCa;




YMEHHUE CTPOHMTH CEYEHHWE MHOTOTPAHHUKA, W300pa)kaTh MHOTOTPAHHUKH, (GUTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEYECHUS, B TOM YHCIIE C TIOMOUIBIO IEKTPOHHBIX CPEICTB; YMEHHUE IIPUMEHATH CBOMCTBA
TeOMETPUIECKUX (QUTYp, CAMOCTOSITEIHLHO (POPMYINPOBATH OTPEACICHUS U3y4aeMbIX (PUTYp, BBIIBUTATH
THIOTE3bl O CBOWMCTBAaX W TNPU3HAKAX T'€OMETPUYECKUX (DUTyp, OOOCHOBBIBATH HIIM ONPOBEPraTh MX;
YMEHHME MPOBOJUTH KiacCU(UKaLKI0 (GUTYyp MO pa3iIWyHBIM NpPU3HAKaM, BBINNOJHATH HEOOXOIUMbIE

JOIMOJTHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHne onepupoBaTh NOHATHIMH: JBIKEHHE B MPOCTPAHCTBE, MapaJUICNbHBIA TIEPEHOC, CHMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHuEe MOJAO0MS, MOAOOHBIE (GUIYpBl; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (PUTYPBI, B TOM YHCJIE€ B TPHUPOJIE, HCKYCCTBE, ApXUTEKTYpE;
WCTIOJH30BaTh TEOMETPUUYECKHE OTHOIICHHS MPU PEIICHUH 33]a4; HaAXOUTh T€OMETPHIECKUE BETMIUHBI
(nmuHa, yroui, miomangs, 00bEM) MpHU pElIeHWH 3a7ad U3 APYruxX y4eOHBIX MPEeIMETOB M U3 pealbHOU
KU3HU; YMEHHE BBIUMCIATH T€OMETPUYECKHE BEIMYMHBI (UIMHA, YroJ, TUIOMAab, OOBEM, IUIOMAIb
MIOBEPXHOCTH), HCHOJb3ysd H3y4eHHbIE (OPMYJIbl M METOAbI, B TOM 4YHCJE: IUIOLAJb IMOBEPXHOCTH
NUpaMHbl, MpPU3MBL, KOHyca, LWIMHApA, IUomaas cdepbl; 00bEM Kyba, MHPIMOYTOJBHOTO
napaienenunesa, IMpamMu/Isl, IPU3MBbI, HIIIMHPA, KOHYCA, [1apa; yMEHHE HaXOIUTh OTHOLIEHHE 00BEMOB
10TI00HBIX GHUTyp
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YMeHue onepupoBaTh MOHATUSIMH: MPSIMOYTrOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpJMHATHl BEKTOpa, CyMMa BEKTOpOB, MPOW3BEJIECHUE BEKTOpa Ha YHCIO, PAa3l0kKEHUE BEKTOpa IO
0a3ucy, CKaJsIpHOE IMPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YroJ MEXKIy BEKTOpamMH; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIN U KOOPIAMHATHBIN METO JUIsl pelICHUS TEOMETPUUECKUX 3a/1a4 U 3a]a4 IPYruxX
y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOAIIMNA METOJ Ul PELIeHUs 3aJaud; NOHMMaHUE 3HAYMMOCTH MaTEeMaTUKU B
U3yYEHUH MPUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB M SBJICHWI; yMEHHE paclo3HaBaTh IPOSBIECHUE
3aKOHOB MAaTEMaTUKUM B HCKYCCTBE, YMEHUE IPUBOAUTH IIPUMEPBI MAaTEMaTUYECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKH




INEPEYEHD DJIEMEHTOB COAEPKAHUMS, TIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS
1 Yucna v BIYMCICHUS
1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH LETBIX YUCET
1.2 Pamnmonaneueie uncna. OOBIKHOBEHHBIEC U IECATUYHBIE APOOH, MMPOIIEHTHI, OECKOHEYHBIE NTEPUOIUUECKHIE TpOoOU
1.3 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBUs ¢ apupMETUYECKUMU KOPHIMHU HaTypaJlbHOM CTETIEHU
1.4 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIBHBIM NoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI
17 JlelficTBuTenbHbIe 4ynciaa. ApupMETHYECKUE OTepalud C JIEHCTBUTEIBHBIMU yuciaamMu. [IpuOmmkEHHBIE BBIYHUCICHUS,
' MIpaBUJIa OKPYTJICHUS, IPUKHUJIKA U OLIEHKA Pe3yabTaTa BBIUYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KowmmnekcHsie yncna
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIE YPaBHEHUS
2.5 Ienbie u ApoGHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHaibHbIE HEpaBEHCTBA

2.7 IToxazaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HEpaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTeMbl TMHEHHBIX ypaBHEHHUH. OnpeaenuTens MaTpULLb
3 OyHKINH U TPaPUKH
31 ®yHkuus, cnocoos! 3aganus Gynkuuu. I'paduk pynknun. B3anmuo obpatHeie pyHkunu. YETHbIE U HEUETHBIE DYHKIUY.
' [lepuognueckue GyHKIUU
OOnacte ompeneneHuss W MHOKECTBO 3HaueHWid ¢yHKiuu. Hymm ¢yakoun. [IpoMeXyTku 3HAKOTIOCTOSIHCTBA.
3.2 [TpoMexxyTkH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMbl U MUHHMYMbI (QyHKIHH. Hanbonbliee 1 HanMeHbIIee 3HAUYCHUE
(YHKIIMH HAa TPOMEKYTKE
33 CrenenHas (QyHKUHMS C HaTypaJbHBIM U LENbIM NoKka3zareneMm. E€ cpoiictBa u rpaduk. CpoiicTBa u rpaduk KopHs N-oit
' CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmMudeckas GyHKIIMH, ©X CBOUCTBA U rpaduKH
3.6 Touku pa3peiBa. AcuMnTOThI rpadukoB GyHKIMA. CBOMCTBA (DYHKITUN, HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TOCIIEJOBATEILHOCTEN
3.8 Apugmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoAHbIE 31€MEHTAPHBIX PYHKINN
42 [IpuMeHeHre TpPOU3BOIHON K MCCIe0BaHUIO (PYHKIMHA HA MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxeHue Haubosbuiero u
' HaMMEHbIIEro 3Ha4eHus1 QYHKIIMHN Ha OTPE3Ke
4.3 IlepBooOpa3nas. Murerpan
5 MHoOecTBa U JIOTHKA




5.1

MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammsl Ditiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalICHUS
7.5 KoopauHats! 1 BEKTOPHI
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