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IHHOACHUTEJIBHASA 3AIIMCKA

VYuebublil Kypc «Anredpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SIBISETCS OAHUM U3 Hauboiee
3HAYUMBIX B TMpOrpamMMe CpeaHero oOmiero oOpa3oBaHMs, IMOCKOIbKY, C OJHOW CTOpPOHBI, OH
o0ecrneurBaeT HHCTPYMEHTAIbHYIO 0a3y JJIsi U3YYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JIpyro
CTOPOHBI, POPMHUPYET JOTHUECKOE U aOCTPAaKTHOE MBIIUICHHE O0YyUYalOMIUXCsl Ha YPOBHE, HEOOXOAMMOM
U1 OCBOEHHSI HH(POPMATHKH, OOIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTH M IPYTHX AMCUUIUIMH. B pamkax
JAHHOTO Yy4eOHOTro Kypca oOydaroliuecs OBJa/JE€BAalOT YHHMBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KoTopasi GopMyJIMpYyeT CBOH TOCTHXKEHUSI B MaTeMaTu4eckoii popme.

VY4eOHbIil Kypc anreOpbl U Haual MaTEMaTHYEeCKOTO aHalIM3a 3aKJIaIbIBAET OCHOBY JUIS YCIEITHOTO
OBNIQJICHUSI 3aKOHAaMU (PHU3MKH, XUMHUHU, OHOJOTHUH, TOHMMAHUS OCHOBHBIX TEHACHIUH pa3BUTHA
SKOHOMHUKH UM OOIIECTBEHHON HU3HU, IO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUGPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO MHCIIONB30BaTh MX JUIs JajbHeiiiero oOpa3oBaHus U B
MOBCEJHEBHON JKM3HUM. B TO ke Bpems oBiazeHue aOCTPAaKTHBIMU U JIOTUYECKH CTPOTUMHU
KOHCTPYKLHUSAMHU anreOpbl U MaTeMaTU4YEeCKOro aHalni3a pa3BUBACT YMEHHME HAXOAWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTb, JOKa3blBaTh YTBEPXKACHUS C TOMOIIBIO MHIYKIMH M PacCyXIaTh
JeNyKTUBHO, MCIIOIb30BaTh 0000IIEHHE U KOHKPETH3AIMIo, abCTparnpoBaHue U aHaJIOTHI0, (popMHpyeT
KpEaTUBHOE U KPUTHUECKOE MBIILICHUE.

B xone n3yuenus yaueOHOTO Kypca «Anredpa n Hadaisa MaTeMaTH4ecKOro aHalIM3a» 00yJaronuecs
MIOJIy4at0T HOBBIN OMBIT PEIICHUs MPUKIIATHBIX 3a/1a4, CAMOCTOSTEIILHOTO MOCTPOSHUSI MaTeMaTHYECKUX
MOJIeTIell peanbHBIX CHUTYyallMil, MHTEPHpeTaliy MOJYyYCHHBIX PEUICHUM, 3HAKOMSTCS C MpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 007a7aeT 3HAYUTEIbHBIM BOCIIUTATEIBHBIM MOTEHIIMATIOM, KOTOPBII peanu3yercs
Kak uepe3 y4eOHBI MaTepuaj, CIocoOCTBYIOIUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK H
yepe3 crneun(uky yueOHOW IesTeNIbHOCTH, TPeOyromIel MPOJOKUTEIbHON KOHIIEHTPAIlM BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJYyYEHHBIN pe3ysbTar.

B ocHoBe Meronuku 0O0ydeHMsI anredpe W HadajgaM MaTeMaTH4YeCKOro aHaliu3a JIeXKHUT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUsI.

B crpykrype yuebHOro kypca «Anredpa M Hayajla MaTEeMaTHYECKOIO aHAJIM3a» BBIJICIICHBI
CIIEyIOIIHE COJEpKAaTeIbHO-METOANYecKe JUHUM: «Hucna u BelUMCIeHUsD», «DyHKUUN U TpaQUKu»,
«YpaBHEeHHs U HepaBeHCTBa», «Hauama marematmueckoro ananmuza», «MHOXKeCTBa W JOorMKa». Bcee
OCHOBHBIE COJIEP)KAaTEIIbHO-METOJUUECKUE JIMHUM M3y4aroTcsd Ha MPOTSDKEHUM JIBYX JIeT OOydeHHus Ha
YPOBHE CpeJHero oouiero oopa3zoBaHUs, €CTECTBEHHO JOMOJHAS JPYTr Apyra U MOCTENEHHO HACHIIIAsCh
HOBBIMH TEeMaMH W pasfenamu. JlaHHBIH y4eOHBIM Kypc SBISETCS HWHTETPATHBHBIM, IOCKOJBKY
o0benuHsIeT B ceOe coleplkaHWe HECKOJbKMX MaTeMaTH4YeCKUX IUCIUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHSI, MATEMAaTHUECKUN aHalIM3, TEOPHsl MHOXKECTB, MaTeMaTHyecKas Jioruka u japyrue. Ilo
Mepe TOro Kak oOyyaromuecsi OBJaJIeBaloT BCE Oojee MIMPOKUM MaTeMAaTUYECKUM ammaparoM, y HHUX
MOCJIEZI0BATENbHO (OPMUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKyI0 MO/JEINb
peaIbHOM CHUTYyallM, MPUMEHSTh 3HAHMSI, MOJIyYEHHBIE MPU U3YYEHHH Y4eOHOro Kypca, JUlsl pelieHUs
CaMOCTOSITENILHO C(OPMYITMPOBAHHON MaTeMaTHUECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxxatenbHo-MeTOAMYeCKas JHHUA «Uuciaa M BBIYMCIEHHs» 3aBepuaeT (HOpMUpOBaHHE
HAaBbIKOB HCIIOJIb30BAHMSI JEMCTBUTEIBHBIX YUCEI, KOTOPOe ObLIO HayaTo Ha YPOBHE OCHOBHOTO OOILErO
oOpasoBanus. Ha ypoBHe cpemnero o0imiero oopazoBanusi 0co60e BHUMaHHE yaeIseTcs HOpMUPOBAHUIO
HaBBIKOB PALMOHAJBHBIX BBIUYUCIECHHUH, BKIIIOYAIOMUX B C€0sl MCIIOJIB30BAaHUE PA3IMYHBIX (OPM 3alucH
quciaa, yMEHHUE JeNaTh IMPHUKHUIKY, BBINOJHATh NPUOIMKEHHBIE BBIYMCIEHUS, OIICHWBATh YHUCIIOBBIE
BBIpaXEHUS, paboTaThb C MaTeMAaTUYECKMMU KOHCTAHTaMH. 3HAKOMbIE OOydYarolMMCS MHOXECTBa

HaTypaJIbHBIX, MOCJIbIX, PpPaluOHAJIBHBIX U }IGIZCTBHTGJ'II:HBIX YHUCEJI OOIIOJHAKOTCIA MHOXKECTBOM
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KOMIUIEKCHBIX 4Hceld. B KakIOM H3 O3TUX MHOXKECTB pPACCMATPUBAKOTCA CBOMCTBEHHBIE €MY
crenpUIecKre 3aJa4d U ONEpaluu: JAeTICHUE HaIeN0, ONEPHPOBAHIE OCTATKAMH HA MHOXECTBE I[EJIBIX
grcell, 0coOble CBOWCTBA PAMOHAIBHBIX W HUPPAIMOHATBHBIX YWCEN, apuMeTHYeCKue oreparuu, a
TaK)K€ M3BIICUEHUE KOpPHS HATYPAJIbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX 4Hcell. biaronmaps
MIOCJIEIOBATEIbHOMY PACIIUPEHUIO KpPyra HMCHOJb3yEeMbIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTSIMU HX
MIPUMEHEHHUS JIJIS PEIICHUS Pa3InIHbIX 33729 (POPMHUPYETCs MPEACTABICHUE O SIUHCTBE MATEMATUKH KaK
HAayKd U e€ poJM B MOCTPOCHHHM MOJICNICH pPEaJbHOTO MHpa, IIMPOKO HCIONB3YIOTCS 0000IIeHne |
KOHKpETH3alus.

Jlunust «YpaBHEHHs] U HEPABEHCTBA» pPEANIM3yeTCs Ha MPOTSHKEHUH BCEro OOydyeHUs Ha ypOBHE
cpeaHero odmero o0pazoBaHUs, MMOCKOIBKY B KaXKAOM paszene IIporpaMMbl mpenycMOTPEHO peleHue
COOTBETCTBYIOLIMX 3a/ad. B pe3ynbrare oOyuaroluecs: OBIaJEBalOT PA3IMYHBIMU METOJAMH PELLECHUs
paloHaJIbHBIX, HpPpAlMOHATIBHBIX, I[OKAa3aTeNbHbIX, JOrapu@MHUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPAaBEHCTB U CHUCTEM, a TAKXKE€ 3a/lad, cojepkalmux napamerpsl. llonydyeHHble ymeHus
IIUPOKO HCIONB3YIOTCS TMPU HUCCIEAOBAHUM (YHKIUN C TMOMOINBIO TMPOU3BOMHOMN, MPH PpEIICHUU
MPUKJIAHBIX 33]a4 U 33]a4 Ha HAXOXKIACHUE HAWOOJBIINX ¥ HAUMEHBIINX 3HaYeHUN QyHkuuu. JlaHHas
coJiepKaTesibHas JIMHUS BKIIOYaeT B cels Takke (OpPMUPOBAHME YMEHUU BBINOJNHATH PAacyEThl IO
dbopMynaM, mpeoOpa3oBaHUs PAMOHATBHBIX, UPPAIIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaKKe BBIPAKEHUN, COACpIKAIIUX CTeNeHHu W JjorapudMmbl. braromaps u3ydeHUio anreOpanyecKkoro
MaTepuaga TPOUCXOIUT JajbHEHIIee pa3BUTHE AITOPUTMHUYCCKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuatromuxcsi, GOPMUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKIEHUH, paOOTHI C CHMBOJIBHBIMHU (hOpMaMU,
MIpeICTaBJICHHs 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BUJE paBEHCTB U HEPABEHCTB. Anre0Opa mpeanaraer
3¢ (HeKTHBHBIE MHCTPYMEHTHI JJI PEIICHHUS MPAKTUYCCKHX M ECTCCTBCHHO-HAYYHBIX 3ajad, HATJISTHO
JIEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeTonu4eckass TUHUS «DyHKIMKU U TpaduKi» TECHO MEperieTaeTcsl ¢ IPYTUMHU
JUHUSAMH Y4e0HOrOo Kypca, MOCKOJbKY B KaKOM-TO CMBbICIE 3aHaéT TOCJIEeI0BATEIbHOCTh HU3YYCHHS
Matepuana. lV3ydueHHe CTENeHHOH, MOKa3aTelnbHOW, JOrapu(MHUUECKOd U TPUTOHOMETPUUYECKUX
(GyHKIUH, UX CBOMCTB M TpaduKOB, UCTIOIb30BaHUE (YHKIIMH JJIsl PEIICHUsS 3a/1ad U3 APYTruX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU TECHO CBA3AHO KAaK ¢ MAaTEMaTUYECKUM AaHAIM30M, TaK U C PEIICHUEM
ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM Oounbllioe BHUMaHUE yenseTcs GOPMUPOBAHUIO YMEHHUS BBIPAXKaTh
dbopMynaMy 3aBUCHUMOCTH MEXAY pPAa3IUYHBIMUA BETUYMHAMH, HCCIENIOBAaTh MONy4YeHHBIE (DYHKIIHNH,
CTpouTh uX Tpaduku. Marepuan 5TOH COAEpKATEIHHOW JIMHUM HAIEeIeH Ha pa3BUTHE YMEHUU U
HaBBIKOB, TIO3BOJISIIOMIUX BBIPAXATh 3aBUCHUMOCTH MEXAY BeIMYMHAMH B pasiuyHou (dopme:
aHAJIMTUYECKOM, rpaduueckoit u cnoBecHOU. Ero u3ydeHune cnocoOCTBYeT pa3BUTHIO alrOPUTMUYECKOTO
MBIIJICHHS], CTIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCTIOTb30BAaHUIO aHAJIOTUH.

CopepxarenbHast JauHMS «Hawama MaremMaTH4ecKoro aHajau3a» IO3BOJSET CYLIECTBEHHO
pacCHIMpPUTh KPYT KaK MaTeMaTUUECKHUX, TaK W MPUKJIAAHBIX 33/1a4, TOCTYIHBIX 00yJaromUMCs, TaK KaK y
HUX TOSBISETCS BO3MOXKHOCTb CTPOUTH TpadUKU CIOXKHBIX (DYHKIIHH, OMpPENeNaTh WX HauOOIbIINe U
HAaUMEHBIIINE 3HAYCHUs, BBIYUCIATH IO Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas conep)KaTeabHAas JIMHUSA ~ OTKPBIBAET HOBBIE BO3MOYKHOCTH  TOCTPOCHHS
MAaTEeMaTUYECKUX MOJENEH pEabHbIX CHUTYallMil, MO3BOJAECT HAXOJUTh HAWIYYIIEE pEIICHUE B
MPUKIAIHBIX, B TOM 4YHUCJIE COIMAIbHO-3KOHOMHUUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTEMaTHYeCKOr0 aHaju3a CIOCOOCTBYET pAa3BUTHIO aOCTPAaKTHOTO, (HOPMATbHO-IOTUYECKOTO |
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN Pacro3HaBaTh MPOSBICHUS 3aKOHOB MATEMAaTHKU B
HayKe, TeXHUKE U UcKyccTBe. OOyUarommecs y3HalT O BBIIAIONINXCS PE3ysIbTaTaX, MOJYYCHHBIX B X0/I€
pa3BUTHSA MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT JHHUS «MHOXECTBA M JIOTHKA» BKIIOYAeT B ce0s DIIEMEHTHI
TEOPUH MHOXKECTB W MaTEMAaTHYECKOM JIOTUKH. TEeOpeTUKO-MHOXECTBEHHBIE IPEICTABICHUS

IMPOHU3LIBAIOT BECh KYPC IIKOJbHOM MAaTEMaTHKH M npeajararoT HauoOoee YHHBepCBHBHLIﬁ SA3BIK,
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O00BEIMHSIOMINN BCE pa3zesibl MaTeMaTHKU U €€ MPUIOKEHUM, OHU CBS3bIBAIOT pa3Hble MaTeMaTHYECKUe
JTUCIUIUIMHBL U UX TPHIOKEHUS B enuHoe menoe. [IoaToMy BakKHO JaTh BO3MOKHOCTH O0yYaromiemMycs
MMOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTEMaTWKH M HCIIOJIb30BaTh €ro s
BBIPKEHHUSI CBOMX MbICiel. J[pyruM Ba)KHBIM NPU3HAKOM MaTEeMaTHKU KaK HayKH cleayeT HpU3HaTh
CBOMCTBEHHYIO €l CTPOrocTb OOOCHOBAHHUN M CIIEZJOBAaHHUE OIpeNeIEHHBIM IpaBUiIaM MOCTPOSHUS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTeMaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIICHUSI OOYYaIOIIUXCs, TIO3BOJISIET UM CTPOUTh CBOHM PACCYXKACHHS Ha OCHOBE
JIOTUYECKUX MpaBil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHUSI.

B yueOHOoM Kkypce «Anrebpa W Hayajla MaTEeMaTHYECKOIO aHAINU3a» IMPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJICIIMPOBAHMSI, KOTOPBIC MPU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJIENIEH PeaIbHBIX CUTYaAl[Ui, HCCIEA0BAaHUs STUX MOJEJIEN C IOMOIIBIO anmnapaTa aareOpsl
U MaTeMaTUYeCKOro aHajn3a, MHTEPHpPETalui MOIYYCHHbIX pPe3yabTaToB. Takue 3afaHus BILUICTCHBI B
KKl U3 pa3leioB MpOTrpaMMbl, MOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IMIMPOKO HCIOIb3YeTcs
JUIS pelIeHUs] MPUKIAAHBIX 3amad. [Ipu pelmeHun peanbHBIX MPAKTHUECKHUX 3aJad 00ydarolmecs
Pa3BHBAIOT HAOJIIOIATEIHPHOCTh, YMCHHE HAXOIWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIH30BAThH
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobiemy. JledareabHOCTh MO (OPMHUPOBAHUIO HABBHIKOB
pelleHrs MPUKIAJAHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe U3YUYEHUS BCeX TeM yueOHOro Kypca «Anredpa u
Hayajla MaTEMaTUYECKOr0 aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «AiredOpa ¥ Hadajga MaTEMaTUYECKOIO aHAM3a» OTBOAMUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil ¥ MPOLEHTOB ISl PEHICHUs MPUKIIAJIHBIX 337a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATbHON KU3HU.

JeiictButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHyeckue
ONEpalMK C JEUCTBUTENIbHBIMU 4YuciaaMu. MoOJyib JNEMCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIIEHHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUIKA U OLEHKa pe3yJsibrara
BBIYMCIICHUM.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3aMKUCH IEUCTBUTENIBHBIX YACEI JJI PELICHUS TPAKTUYECKUX 3a/1a4 U NPEJICTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENEHH U €r0 CBOICTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm uyucna. Cpoiicta norapudma. JlecaTuuHble U HaTypaIbHbBIE JIOTAPUPMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlMOHATIbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowiensl OT OJHOM IepeMeHHOM. JleneHue MHOrousgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensivu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

Uppanuonansuple  ypaBHeHUs. (OCHOBHBIE METOIbl PEUICHHS HPpallOHAIBbHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKHH CMBICI M CBOMCTBA, BBIUHCIEHHE €r0
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
MPUKIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue nmocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHIL U OIIPEACIIUTEIEH.

[TocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CHUTyalluH C TMOMOINBIO YPAaBHEHHH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K PELIECHUI0 MaTEMaTHMUECKHX 3a7ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTossHcTBa. YETHbie n HeuéTHble QyHKUMHU. [lepuognueckue ¢ynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu Kak (yHKUMHM OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (QYHKIMH
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OIpaHUYEHHBIE IOCIEA0BATEIbHOCTU. McToprs BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMeTPUYECKON MPOrpeccuu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢dbyuknuii. CBoiicTBa (YyHKIUN HENpepbhIBHBIX Ha OTpe3ke. MeToa MHTEpBAIOB ISl PELICHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHEeHnE TEOpETUKO-MHOXKECTBEHHOIO amnmnapara il ONMCAaHMs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI
1) rpaaaHCKOro BOCIIMTAHMS:
c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJCTaBIE€HHE O MaTeMaTHYECKHMX OCHOBaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIpa’kIaHCKOTO OOIecTBa



(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHHUS K MPOILJIOMY U
HACTOAIIEMY POCCUMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTHKECHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHWE  JYXOBHBIX IIGHHOCTEH  POCCHHCKOro  Hapoaa, CcHOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTEIbHOCThIO YUYEHOIr0, OCO3HAHUE JIMYHOTO BKIIAJla B MOCTPOCHHUE
YCTOMYHBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MAaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHWM, pacCyXIeHUuH, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM aCleKTaM pPa3jJIudyHbIX BUJOB UCKYCCTBA;

5) puzuveckoro BoCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTEMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u 0Oe30omacHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryNspHas Qu3ndyeckasi akTUBHOCTH),
($U3UYECKOE COBEPIIICHCTBOBAHUE ITPH 3aHITHAX CIIOPTHBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHHUE IICHHOCTH TPYIO0JIO0UsS, UHTEPEC K pa3udHbIM cepam
npoecCHOHANBHOM AESTENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON W e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U pearu3oBbIBaTh COOCTBEHHBIE
JKU3HECHHBIC TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSIKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE TPUPOJHOM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNBbHOTO  XapakTepa  OKOJOTHYECKUX  MpoOJieM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW ISl pelIeHHs 3ajad B 00JacTU OKPY’KAaIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIEH CPe/Ibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HaykKu Kak cdepbl
YEJIOBEUECKOW NESITeNIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUITU3AIINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKU U MAaTeMaTHYECKON KYJIbTYpOH Kak CPeACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

METANPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTe/bHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
Ba3zoBble jornyeckue qeiicTBus:



BBISIBJISITH U XapaKTepPU30BaTh CYILIECTBEHHbIE IMPU3HAKM MaTeMaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 000OUIeHHA U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh M MPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaratb KpPUTEPUU Ui  BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUU (IIpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peiieHus, BbIOMpaTh Haubollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBare/bckme 1eiCTBUSA:

UCTIOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKII HHCTPYMEHT MMO3HAHMS, (POPMYINPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEeUYHe, MpolieMy, ycTaHAaBIMBaTh HCKOMOE U JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIEJOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEH MEXIy 00BEKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSITENbHO (OPMYIUPOBATH 0000IIEHUS U BBIBOABI MO PE3ylbTaTaM MpPOBEAEHHOTO
HaOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3y/bTaTOB, BHIBOJAOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, TAaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOMPOC M JIJIS
pelIeHus 3aa4H;

BbIOUpaTh MHGOPMAILMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3MYHBIX BHJIOB U  (QopMm
IpeJICTaBICHHUS;

CTPYKTypUpOBaTh  WHGOpMAIMIO, TPEACTaBIsATH €€ B  pa3iuuHbIX  (¢opMmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHMBAaTh HAJIE&KHOCTh MHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITMPOBAHHBIM
KPUTEPHUSIM.

KoMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCHpI/IHI/IMaTB 158 (bOpMy.]'IHpOBaTI) CY)KI[eHI/ISI B COOTBECTCTBHUH C yCJ'IOBI/IﬂMI/I n nueiisiMu
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTaX, JaBaTh IMOSCHEHUS [0 XOJy pEHIeHUs 3aJadyd, KOMMEHTUPOBAaTh MOJy4YE€HHBIN
pe3ynbTarT;



B X0j/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY O0OCYXIAEMOW TEMbI, MPOOIEMBI,
peLHaCMOI\/'I 3aa4yy, BBICKA3bIBATb MACHU, HAIICJICHHBLIC Ha IMOUCK PCHICHHUA, COIIOCTABJISAATL CBOU
CYXJIEHUS C CYXACHUSAMH APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOJICTBO
MIO3UIINH, B KOPPEKTHOU popme HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHUS 3aJaud, JKCICPUMEHTa, WCCICAOBAaHUS, IPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad4 [pPE3CHTAlMd U
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHThI pPEIICHUH ¢ yuéTOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLUOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa PEeLIeHNUs: MaTeMaTHUECKON 3ajauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4Hd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa MLEIM M  YCIOBHUSM, OOBSICHATH IHPUUUHBI
JOCTIDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAUTh OIIMOKY, /JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh INPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pemieHNr y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOTHI, paclpeaessiTh BHIBI padbOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOTHI W KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kiacce oOydaromuiicsi MOMYYHT CIEAYIOIIME MpEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell mporpaMmbl y4eOHOTo Kypca «Anredpa W Hayana
MaTEeMaTHUYCCKOTO aHAIH3ay.

Yuciaa 1 BLIYUCTICHUS:

CBOOOIHO OMEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO, OECKOHEUHAs! TIepUOMYeCcKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBLHOE YHUCIIO, MHOKECTBA PAIMOHATBHBIX U JEHCTBUTEIBHBIX
YHCell, MOAYJIb ICCTBUTENBHOTO YHCTIA;

MPUMEHSATH IPOOU W MPOIEHTHI JIs PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3TUYHBIX OTpacieit
3HAHUU U pEAIbHOM KU3HH;

NPUMEHSTh TPUOMIDKEHHBIC BBIYMCICHUS, MPaBWIA OKPYIJICHHS, MPUKUIKY U OIEHKY
pe3yJibTaTa BEIYUCIICHU;



CBOOOJTHO ONEpUpPOBATh IOHATHUEM: CTENEHb C LENbIM I10Ka3aTesieM, MCIOIb30BaATh
HNOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YWCEN JUISl PElIeHHs NMPAaKTUYECKUX 3a1ad U
IIPEJICTaBICHUS JaHHbBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTelIEM;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcia, NECATUYHBIE M HaTypajbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOI'O apryMeHTa.

YpaBHeHus1 M HepaBeHCTBA:

CBOOOJHO  ONEpUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUsI-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHSTHh pa3IMYHbIE METOJbl PELICHHS PAlMOHAJIBHBIX W JAPOOHO-PALMOHATBHBIX
YpaBHEHUM, IPUMEHATh METOJ] HUHTEPBAJIOB JIJIsl PELICHUSI HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3aznad;

CBOOOZHO ONEpUpOBaThb NOHITUAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpula,
ONpeseNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYECKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauU€HUs], IPUMEHATh ONpPEASTUTENN A PELIeHUs
CUCTEMbI JIMHEWHBIX YPaBHEHUW, MOJEIMPOBATH PEAJbHBIE CUTYyallUM C IIOMOILIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C MOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTarT;

UCII0JIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIs IpeoOpa30BaHus BRIPaKEHUI;

BBIIOJHATh NPEOOpa3oBaHMsI YHMCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOMCTBA JIOrapu(MoOB [uid  NpeoOpazoBaHMs  JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHUsI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i npeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OINEpPUPOBATh MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYITBI ISl peIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA 110 YCIOBHIO 3a/adM, MCCIEJ0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (DYyHKUUN, rpaduk (QYHKIMH, BBHIIOJHSITH AJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEIENCHUs M MHOXKECTBO 3HAYCHHU
GbyHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
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CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaQuk CTENeHHON (YHKLUMU C HaTypaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpHsI N-0ii CTEeTIeH! KaK (YHKIIUU OOpAaTHOH CTENEHU C HaTypalbHBIM IIOKa3aTeIeM;

ONEepHUpOBATh TOHATHAMM: JMHEWHas, KBaJpaTuyHas W ApoOHO-TMHEHHass (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelibHas U Jorapupmuueckas GyHKLUHU, UX
CBOWCTBA U TpaMKH, UCIIOIH30BaTh UX IPadUKH JUIsI PEIICHHs YPAaBHEHHUIA;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs] OKPYKHOCTh, OIpENeIeHUe
TPUTOHOMETPUUYECKUX (YHKLIUI YHCIOBOIO apryMEHTa;

UCIMOJb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
pELICHUH 3aJa4 U3 JPYTruX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH, BbIpaxarb (opMynamu
3aBUCHUMOCTH MEXK]y BETMUMHAMY;

Havaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHUYecKas U IeoMeTpuYecKas Iporpeccus,
0eCcKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKasi IIPOTPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyia CI0XKHBIX IPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh  HNOHATHSAMM:  IOCJIEAOBATENBHOCTh, CHOCOOBI  3a/laHUs
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHbIE [TOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOr0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
GbyHKIMH, aCUMIOTOTHI rpaduka GyHKIIIH;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYHKLMS, HENpEpbhIBHAasE HAa OTPE3KE, NPUMEHSTH
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO ONeEpUpOBaTh MOHATHUAMHU: NepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIUMCIIATh MPOU3BOJHBIE CYMMBbI, INPOU3BEACHHS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(GyHKIMI, 3HaTh POU3BOIHBIE AIEMEHTAPHBIX (YHKIIHIL;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHHs 3a/1au.

MHuoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpalliy HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar JUisl ONMCaHUs peajbHbIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpOBaTh MOHATHAMM: OIpEJeNieHHe, TeopeMa, YypaBHEHHE-CIeJICTBHE,
CBOICTBO MaTeMaTH4ecKoro oOO0BEKTa, J0Ka3aTeIbCTBO, PAaBHOCWIbHBIE YypaBHEHUS U
HEpaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOIIME MpEeIMETHbIE
pe3ysbTaThl 1O OTJEIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauana
MaTEMaTUYECKOr0 aHATIN3an:

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHCEN, UCIIOIB30BaTh NMPU3HaKU Aenumoctu nenslx yucen, HOJ[ n HOK
HaATypaJIbHbIX YHMCEN JJIsl peleHus 3a7a4, MPUMEHATh alroput™ EBkinna;
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cBOOOJIHO ONEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJII0, 3alIUChIBATh HATypajbHbIC YHUCIIA
B PA3JTUYHBIX MTO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBIIATh KOMIUIEKCHBIE YHCIA B alreOpandyeckoil 1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHUE ONIEPALUU C HUMH U N300paXkaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHUSs] H HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

CBOOOJTHO OINEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HEo0XoauMbIe (OPMYIIBI IS PEILICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPABHEHUI U HEPABEHCTB,
PABHOCHJIBHBIE CUCTEMbI I CUCTEMBI-CJIC/ICTBUS, HAXOUTh PELICHUsI CUCTEMBI U COBOKYITHOCTEH
palMOHATIBHBIX, HWPPAIMOHAIBHBIX, IIOKA3aTENFHBIX M JIOTapU(PMUYECKHX ypaBHEHHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HPPALUOHAJIbHbBIE, IOKa3aTeJbHblE, Jiorapu(MUUYEecCKue |
TPUTOHOMETPUUYECKIE YPAaBHEHMS U HEPABEHCTBA, CO/IEPIKAIe MOAYJIM U ITapaMeTphl;

OPUMEHSATH Tpa@uUecKue METOBI ISl PELICHNs YPaBHEHUI 1 HEPABEHCTB, a TaKXkKe 3a/1a4
C IapaMeTpaMu;

MOJENIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHMsI, HEpaBEHCTBA M HUX CHCTEMBbl 10 YCIOBHUIO 3a/laud, MCCIEI0BATh IOCTPOCHHBIE
MOJIENIU C MCIIOJIB30BAHMEM allliapara ajareOpbl, MHTEPIPETHPOBATH OJTYICHHBIA PE3yIIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKK KOMIO3ULMHU (DPYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOWCTB KOMITO3UIIMHU ABYX (DyHKIIMIA;

CTPOUTH TEOMETpUYECKHe O00pa3bl ypaBHEHWH W HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHATH QYHKIMU 111 MOACTUPOBAHUS U CCIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eckoro aHajamsa:

UCTIOJIB30BaTh MPOM3BOIHYIO JUISL HCCIENOBaHUA (DYHKIIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJIbllIee U HAaUMEHbIIIee 3HauUeHHUs (PYHKIIMHY HENPEepbIBHON Ha OTPE3KE;

UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXO0XIECHUS HAWIYUIIEero PEIIeHUs B MPUKIATHBIX, B
TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX, 3a/la4ax, Ui ONPENIEICHUS CKOPOCTH M YCKOPECHHUS
npoiiecca, 3alaHHOro (GopMyIoi Uil rpadukom;

CBOOOJTHO ONIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTErpall, HAXOAUTh
NepBOOOpa3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mo ¢opmyne Hprorona-
JleliOnuna;

HaXOJUTh IJIOUIA]IU IJIOCKUX (UTYp U 0OBEMBI TN C TOMOIIBIO HHTErpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHUYeCKOM MOJICIIMPOBAHUM Ha MPUMEpPE COCTAaBJICHUS
nuddepeHIaTbHBIX YPaBHCHUH;

pemarh MpUKIaTHbIe 33aud, B TOM YHCIIE COIHAIhHO-DKOHOMHYECKOTO U (PH3HUECKOTO
XapakTepa, CpeICTBAaMH MaTeMaTHYEeCKOTO aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE U (pPOoBbIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTejbHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcbl
M
1 HOMECTRO, OTIepaltin UH M 1 https://m.eds00.ru/1255f795
MHO>KECTBAMH U MIX CBOMCTBA
2 Juarpammsl Ditiepa-Benna 1 https://m.edsoo.ru/83bfefd5
[IpuMeHeHne TeopeTHKO-
3 MHO>KECTBEHHOT'O arnapara Juist 1 https://m.edsoo.ru/balad981
pelieHus 3a1a4y
PannonaneHble yncna.
06
4 PICHOBCHHBIC I ACCATITHBIC 1 https://m.edso0.ru/c6418b52
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE TIPOOH
PannonaneHble ynca.
06
5 PIRHOBCHHDIC T ACCHTITHAIC 1 https://m.eds00.ru/673172bf
JpoOH, TTPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUIECKHE TPOOH
II oOeid
6 PHMEHCHIE APODEH I TPOUCHTOB 1 https://m.edsoo.ru/cbd8277d
JUTS pEIICHUS TPUKIIATHBIX 3a7a4
IT oOeil
7 PHMEHEHIE JPOBEH 1 HPOLCHTOR 1 https://m.edsoo.ru/b4e281fd
JUTSI pEIICHUS TPUKIIATHBIX 3a7a4
JlelicTBUTENIbHBIC YHCIIA.
8 ParrionasnbHbIe ¥ HppaMOHATBHBIC 1 https://m.edso0.ru/14c4868a
yucna
9 Apudmerndeckue ornepanum ¢ 1 https://m.edsoo.ru/abc2d62f
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https://m.edsoo.ru/1255f795
https://m.edsoo.ru/83bfefd5
https://m.edsoo.ru/ba1ad981
https://m.edsoo.ru/c6418b52
https://m.edsoo.ru/673172bf
https://m.edsoo.ru/cbd8277d
https://m.edsoo.ru/b4e281fd
https://m.edsoo.ru/14c4868a
https://m.edsoo.ru/abc2d62f

I[GﬁCTBHTGJIBHLIMH qyucJjiaMu

10

11

Monyiib 1€MCTBUTEIBHOTO YUCTIA U
€ro CBOMCTBa

[TpuOnmkEHHBIE BHIYUCICHUS,
[paBuJia OKPYTJICHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BbIUMCICHUH

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

https://m.edsoo.ru/d83a96ca

12

OCHOBHBIE METO/IbI PEIICHUS IIEITBIX
U IpOOHO-paliOHATBHBIX
yYpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/99h5ac47

13

OCHOBHBIE METO/IbI PELLICHNUS LENbIX
U 1poOHO-pallMOHATIbHBIX
YpaBHEHUI U HEPABEHCTB

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

14

15

16

OCHOBHBIE METO/IbI PELLIECHHUSI LIEJIBIX
U JpOOHO-palliOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouieHsl 0T OJHON
IepeMeHHOM. JleleHne MHOro4IeHa
Ha MHOT'OWIEH C OCTaTKOM. Teopema
bezy

MHOTOUJIEHBI C IETBIMU
koddunmentamu. Teopema Buera

https://m.edsoo.ru/e3d2ad84

https://m.edsoo.ru/1c7albabs

https://m.edsoo.ru/ff149ca8

17

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

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

18

19

Pemenue cucrem nMHENHHBIX
ypaBHEHUU

Marpuna cucteMsl JTMHEMHBIX
ypaBHeHui. Onpenenurenb
MaTpHULbI 2%X2, €r0 FeOMETPUYECKHUM

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

https://m.edsoo.ru/ee5¢c2192
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https://m.edsoo.ru/37b24378
https://m.edsoo.ru/d83a96ca
https://m.edsoo.ru/99b5ac47
https://m.edsoo.ru/143d7ca1
https://m.edsoo.ru/e3d2ad84
https://m.edsoo.ru/1c7a1ba5
https://m.edsoo.ru/ff149ca8
https://m.edsoo.ru/55fa9bfa
https://m.edsoo.ru/1c76cbca
https://m.edsoo.ru/ee5c2192

CMBICII U CBOﬁCTBa; BBIYHCIICHHUE €I'O
3HA4YCHUA

20

21

22

Onpenenurens MaTpuLpl 2X2, ero
F€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

[IpumeneHue onpenenuTens A
PELIEHUS] CUCTEMBI JINHEUHBIX
ypaBHEHUI

Pemenue IMPUKIAAHbIX 3a1a4 C

IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

https://m.edsoo.ru/b128febl

https://m.edsoo.ru/f67bed83

https://m.edsoo.ru/aa76e19a

23

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

https://m.edsoo.ru/e49a9dcl

24

KonTpomnbHnas padora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHeHHH"

https://m.edsoo.ru/5h4ba92e

25

26

27

DyHKIUS, CTIOCOOBI 3aJaHus
¢byukun. Bzaumuo obpaTHbie
¢byukun. Komnosunus ¢pyHkimit

I'paduk pynkunu. DnemeHTapHbIe
npeoOpa3oBaHus rpagukoB
byHKIHMA

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHut pynkuuu. Hymu
¢ynkuuu. [IpoMexxyTKu 3HaK
MOCTOSIHCTBA

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

https://m.edso0.ru/18¢c5661b

https://m.edsoo0.ru/69a4e756
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https://m.edsoo.ru/b128feb1
https://m.edsoo.ru/f67bed83
https://m.edsoo.ru/aa76e19a
https://m.edsoo.ru/e49a9dc1
https://m.edsoo.ru/5b4ba92e
https://m.edsoo.ru/3572687c
https://m.edsoo.ru/18c5661b
https://m.edsoo.ru/69a4e756

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH

byHKIUHA

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

29

MaxkcuMyMbl © MUHUMYMBI
¢ynkunu. Haubonpmee u
HavMeHbIIee 3HaueHHEe PYHKIINY Ha
IPOMEXKYTKE

https://m.edsoo.ru/78811d9e

30

31

32

Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHelHas QyHKIH

DJeMeHTapHOoe UcCiel0BaHue U
HOCTPOEHUE TPAPUKOB ITUX
byHKIII

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
HOCTPOEHHE TPAPUKOB ITUX
byHKIMI

https://m.edsoo.ru/dfa228e8

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

https://m.edso0.ru/44e7e845

33

CreneHs ¢ IeIbIM II0Ka3aTEIEM.
bunom Herorona

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

34

35

36

CrerteHs C EBIM IT0Ka3aTEIEM.
burom HeroroHna

CrenenHast GyHKLUSA C
HaTypaJIbHbIM U LIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk
KonTtponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpapux"

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

https://m.edsoo.ru/b2a46ef9

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

37

ApudmeTndeckuii KopeHb
HaTypaJbHOHN CTEIEHU U €ro
CBOMCTBA

https://m.edsoo.ru/bdc5ac39
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https://m.edsoo.ru/71218abf
https://m.edsoo.ru/78811d9e
https://m.edsoo.ru/dfa228e8
https://m.edsoo.ru/75c82289
https://m.edsoo.ru/44e7e845
https://m.edsoo.ru/6364696a
https://m.edsoo.ru/1933a74a
https://m.edsoo.ru/b2a46ef9
https://m.edsoo.ru/24c794c5
https://m.edsoo.ru/bdc5ac39

38

Apudmernueckuii KOpeHb
HaTypaJbHOH CTENIEHU U €T0
CBOMCTBa

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

39

[IpeobpazoBanust YMCIOBBIX
BBIPAXCHHH, COIEPIKAIUX CTEIICHU
U KOpHU

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

40

41

42

[TpeobpazoBaHus YHCIOBBIX
BBIPAKEHUM, COACPKALUX CTCTICHU
1 KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHH, COIEPIKALUX CTEIIEHU
U KOpHU

HpparmonansHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBLHBIX YpaBHEHUN

https://m.edsoo.ru/dea3b98e

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

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

43

WppanronanbHble ypaBHEHHUS.
OcHOBHBIE METO/IbI PELLICHUS
VPPALMOHATIBHBIX YPABHEHUN

https://m.edso0.ru/al276618

44

45

46

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELIEHUS
VPPALMOHAIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHUI

https://m.edso0.ru/b2578f49

https://m.edsoo.ru/87h79e5d

https://m.edsoo.ru/4bbh9262e

47

PaBHOCHIBHBIC Nnepexoanul B

https://m.edsoo.ru/4ed62431
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https://m.edsoo.ru/25ff7722
https://m.edsoo.ru/3673781c
https://m.edsoo.ru/dea3b98e
https://m.edsoo.ru/1b14b4d6
https://m.edsoo.ru/26ad77de
https://m.edsoo.ru/a1276618
https://m.edsoo.ru/b2578f49
https://m.edsoo.ru/87b79e5d
https://m.edsoo.ru/4bb9262e
https://m.edsoo.ru/4ed62431

pelLIeHUN UPPALIMOHATIBHBIX
ypaBHEHUH

48

49

50

51

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHU I

CgoiicTBa u rpaduk KOpHs N-0i
CTerneHH KakK (yHKIIMH 0OpaTHOM
CTCTICHH C HATYPaIbHBIM
[OKa3areieM

CaoiicTBa u rpaguK KOpHs N-0i
CTerneHH KakK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATYpaIbHBIM
[OKa3aTeieM

Konrponsnas pabora: "CoiicTBa u
rpaduK KOpHs N-Oi CTETEeHH.
HppanuonanpHele ypaBHeHUs"

https://m.edsoo.ru/da65eaac

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

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

https://m.edso0.ru/21f372b4

52

CreneHs ¢ paliMOHAIbLHBIM
oKa3aTejieM U €€ CBOICTBa

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

53

54

Crenens ¢ paliMOHAIbLHBIM
IoKa3aTelieM U € CBOMCTBA
Crenens ¢ pallMOHAIbHBIM
IoKazaTejieM U €€ CBOMCTBa

https://m.edsoo.ru/b3e63dd3

https://m.edsoo.ru/c688a2e5

55

[TokazaTenpHas GhyHKIINS, €€
CBOMCTBa U rpadpuK

https://m.edsoo.ru/e54932a2

56

S7

Hcnonws3oBanue rpaduka GyHKIUU
JUISl peIIEHNs] YPABHEHUIN
Hcnonp3oBanue rpaduka GpyHKuuu
JUISl peLLIEHUs] YPABHEHUN

https://m.edsoo.ru/ae2f6e85

https://m.edsoo.ru/e59ed2el
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IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIE METO/IbI PEIICHUS https://m.edso0.ru/66434be6
MOKa3aTeIbHbIX YpaBHEHUN
IToka3arenbHble ypaBHEHUS.

59 OCHOBHbBIEC METO/IbI PEIICHUS https://m.edsoo.ru/2b55a65f
II0Ka3aTeJIbHBIX YPaBHEHUU
[TokazarenbHbIC ypaBHEHUS.

60 OCHOBHbBIEC METO/IbI PEIICHUS https://m.edsoo.ru/ca5b5663
IIOKa3aTeJIbHBIX YPaBHEHUI
KonTponbnas pabora:

61 "Tloka3aTenbHast GYHKIIHS. https://m.edso0.ru/981bd484
[loka3zaTenbHble ypaBHEHUA"
JI . i

62 orapugwm wcia. Cpoficrsa https://m.edso0.ru/6996b38a
Jorapudpma
Jlorapudm yucna. CoiicTBa

63 https://m.eds00.ru/32c74b52
norapupma
JI . i

64 orapuu wcia. Cpoficrsa https://m.edso0.ru/9ce4e695
Jorapudpma

65 Jlecsintitble it HaTypabirble https://m.edsoo.ru/b83ab9f5
Jorapupmbl

66 JlecATIMHEIC W HATYpATEHEIC https://m.edso0.ru/dd5c152
jorapudmsl

67 Ilpeobpasosarine BhipaneHui, https://m.edsoo.ru/e89a71d1
CoJIeprKalIuX Joraprudmbl
H .

68 peobpasoBaiiie BLIpakeHiH, https://m.edsoo.ru/b54bf4ab
CoJIeprKalIuX JoraprudmMbl

69 HpeoGpasosaiue BhipaKeHki, https://m.edsoo.ru/e4e7668f

CoJIepXKaIIuXx Jorapudmpl
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https://m.edsoo.ru/b54bf4ab
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70

Jlorapudmuueckas GyHKIus, e
CBOMCTBa M rpaduk

https://m.edsoo.ru/c73dac79

71

72

Jlorapudmuueckas GpyHKIus, e
CBOWCTBa U TpauK
Hcnonb3oBanue rpaduka GpyHKIIuu
JUTSL PeUICHUST yPaBHEHU I

https://m.edso0.ru/8f13f8a4

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

73

Hcnonp3oBanue rpaduka GpyHKIun
JUISL peILICHNs] YpaBHEHU I

https://m.edsoo.ru/dc551efd

74

75

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPpMHUECKUX yPaBHEHUI

Jlorapugmuueckue ypaBHEHUs.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHUH

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edsoo0.ru/24475d87

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

https://m.eds00.ru/96138576

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUN

https://m.edso0.ru/87c45ab8

78

PaBHOCHIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

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

79

80

KonTtponbHas pabora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHHS"
CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO apryMeHTa

https://m.edso0.ru/85a69d2c

https://m.edso0.ru/5353993d
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81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO apryMeHTa

https://m.edso0.ru/467176b5

82

83

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YUCIIOBOTO apryMeHTa

https://m.edsoo.ru/3bd79b2b

https://m.edso0.ru/e588666f

84

Tpuronomerpudeckas OKpyKHOCTb,
OIIPEIETICHUE TPUTOHOMETPUUECKUX

(YHKLUI YUCIOBOrO apryMeHTa

https://m.edso0.ru/8732a6b8

85

Tpuronomerpudeckas OKpyKHOCTb,
OIIpEIETIEHNE TPUTOHOMETPUYECKUX

(GYHKIMH 9UCIOBOTO apryMEHTa

https://m.edso0.ru/8985f3f8

86

87

OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIbl
OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMmybl

https://m.edsoo.ru/1876a71f

https://m.edsoo.ru/ba6bh3e3e

88

89

90

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIibt

[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHH

https://m.edsoo.ru/9ed2eeed

https://m.edsoo.ru/6acdea85

https://m.edsoo.ru/e73bfc21

91

92

[TpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN

[IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUHN

https://m.edsoo.ru/a3ec7eal

https://m.edsoo.ru/294de3d6

93

[IpeobpazoBanue

https://m.edsoo.ru/8a7943db
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TPUTOHOMETPUYECKUX BBIPAKECHUN

04

95

Pelenne TpuroHoMeTpHUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

https://m.edsoo.ru/8hda54be

https://m.edsoo.ru/3b3fcef4

96

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUI

https://m.edso0.ru/16233155

97

98

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUI

Pemienue TpuroHoMeTprUUECKUX
YpaBHEHUN

https://m.edsoo.ru/c7eedb68

https://m.edsoo.ru/17efeea?

99

100

101

Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUI

Pemienue TpuronomeTpuyecKux
ypaBHEHUU

KonrtpomnbHas padora:

"TpUrOHOMETPUUYECKNE BBIPAKECHUS
Y TPUTOHOMETPUYECKUE YPABHEHUS"

https://m.edsoo.ru/c7fa9769

https://m.edso0.ru/452282d8

https://m.edsoo.ru/e5c9dblb

102

ITocimenoBaTeabHOCTH, CLIOCOOBI
3aJaHMs [10CIIENOBATEILHOCTEMN.

Merton MaTreMaTHYECKON MHIYKIIUU

https://m.edso0.ru/15f53b52

103

104

MOHOTOHHBIe 58 OFpaHquHHBIe
nocieaoBaTenbHOCTH. VIcTOopHs
a”HaIM3a 0ECKOHEYHO MaJIBIX

Apudmernueckas mporpeccus

https://m.edso0.ru/8h2841f5

https://m.edsoo.ru/7125ha54

105

['eomeTpuueckast mporpeccus

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

106

BeckoneuHo yObIBaromas

https://m.edso0.ru/9b6297a8
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TCOMETPHUYICCKAA IMMPOTPCCCUA

CyMMa OecKOHEUYHO yObIBaromen

107 . https://m.edsoo.ru/6a2f764b
r€OMETPUUYECKOU MPOTPECCUU
JIMHEeWHBI U YKCIOHEHIINAIbHBIN

108 poct. Yucio e. DopMyia CIIOKHBIX https://m.edsoo.ru/7c496ecl
MIPOIICHTOB
JIMHEeNHbBI U SKCIOHECHIINAIbHBIN

109 poct. Hucio e. Dopmyiia CIIOKHBIX https://m.edsoo.ru/2e3b6f82
MIPOIICHTOB
Hcnonp3oBanue nporpeccun uist

110 pCLICHHUS peabHbIX 3a/1a4 https://m.eds00.ru/8431614d
MIPUKJIATHOTO XapaKkTepa
KoHTtposbHas padoTa:

111 "TTocenoBaTeaILHOCTH 1 https://m.edsoo.ru/e4cc3c8f
nporpeccun"
H

112 envpepHBHHe (s w1 https://m.edsoo.ru/c713449d
CBOMCTBa
T LA

113 01k paspeipd EHMHTOTH https://m.edso00.ru/72834b6d
rpadukoB QpyHKUINH

114 ~ CBOHCTBA QYHKUMH HEMPCPLIBHBIX https://m.edsoo.ru/518fd95d
Ha OTpe3Ke

115 CBoiicTsa pyHKImMit HEPEpHIBHAIX https://m.edso0.ru/6aa2242c
Ha OTpE3Ke
M

116 CTOL HHTEPBATIOB JUT PEIICHHA https://m.edso00.ru/983c4bf7
HEPaBEHCTB
M

117 CTOA HITEPBATIOB LT PEILICHHA https://m.edso00.ru/79dcc343

HEPaBEHCTB
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MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

118 https://m.edsoo.ru/42262dbf
HEPABEHCTB
[IpuMeHeHue cBOWCTB

119 HETIPEPBIBHBIX (DYHKIHIA TSI https://m.edso0.ru/ca96725f
pelieHus 3a1a4
[IprumeHeHue cBOMCTB

120 HETPEPBIBHBIX DYHKITHIA IS https://m.eds00.ru/17286267
peuieHus 3a1a4

121 Hepeast it BTOpast MponsBOAHbIC https://m.eds00.ru/a966531b
byHKIIMN

1pp  OnpeAciCHHE, reOMCTpHHCCKHil https://m.eds00.ru/bfb748b1
CMBICTI IIPOU3BOTHOMN

123 OHpeHeﬂeHHUe > (usmeckuii cmbicr https://m.edsoo.ru/4c2b1416
MIPOU3BOTHOM

124 YPABHCHHE KACATCALHOI K rpadpuky https://m.edsoo.ru/bfc1b543
byHKIIUHN

125 ¥/paBHEIHHe KaCaTeNbHOl K rpadikcy https://m.edso0.ru/912be4f3
byHKIUN
IT

126 pomB(iﬂHHe SCMCHTAPHRIX https://m.edsoo.ru/3226affc
byHKIMMA

127 HpOHSB?HHHe OIENCHTAPHBIX https://m.edsoo.ru/87a6f8a5
byHKIII
IIpou3BogHas CyMMBI,

128 NPOU3BEICHUS, Y4CTHOTO U https://m.edsoo.ru/26fa41b9
KOMITO3HITHH () YHKITHA
[IpousBoiHAS CYMMBI,

129 MPOM3BEICHUS, YACTHOTO U https://m.edso0.ru/44876d3a

KOMITO3HITHU () YHKITHA

25



https://m.edsoo.ru/42262dbf
https://m.edsoo.ru/ca96725f
https://m.edsoo.ru/17286267
https://m.edsoo.ru/a966531b
https://m.edsoo.ru/bfb748b1
https://m.edsoo.ru/4c2b1416
https://m.edsoo.ru/bfc1b543
https://m.edsoo.ru/912be4f3
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[IpousBoHas cymMmBl,

130 [IPOM3BEAECHNUS, YACTHOTO U 1 https://m.edso0.ru/3984aa6c
KOMITO3UITUH (pYHKI[HI

131 Kowrponwnas pagora: 1 1 https://m.edsoo.ru/cd83el5d
"I[IpousBonas"
[ToBTOpEHmE, 0600IICHNE,

132 CHCTEMATU3ALUS 3HAHUM: 1 https://m.edsoo.ru/aech94ba
"VpaBuenus"
[ToBTOpEeHME, 0000IICHNE,

133 CHCTEMATU3ALUS 3HAHUMN: 1 https://m.edso0.ru/6¢985843
"OyHkuun"

134 UroroBas koHTposibHas pabota/BIIP 1 https://m.edsoo.ru/4b13ba64

135 Hrorosast KOHTpOsbHAs pabota/BITP 1 https://m.edsoo.ru/df719817

136 Hosropenre, O606meHIfe’ 1 https://m.eds00.ru/48271c3c
CHUCTEMATH3AIMS 3HAHWMA

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiembie IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPAEMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTb MNOHATHAMM: PAlUUOHAIBHOE U JEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U I€CATHUYHAs IpOOb, IPOLICHTHI
12 BeimonuaTe  apudmermueckue  omepalMM € PalUMOHAIBHBIMH U
' JE€HUCTBUTEIIBHBIMU YU CIIAMU
13 BoimonHaTe npuOnnKEHHBIE BEIUMCIEHMS, CIIOJIb3Ys [TpaBUla OKPYIJIEHUs,
' JIeN1aTh IPUKUAKY U OLIEHKY pe3yibTaTa BHIYUCICHUI
OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM II0Ka3aTelaeM, CTaHAapTHas
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTENEeHH;
' UCTIOJIB30BaTh MOAXOJAIIYI0 (OpMY 3alUCH JCHCTBUTEIBHBIX YHCEN IS
pellIeHns TPAaKTUUECKUX 3a7a4 U MPECTaBICHUS JaHHbBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOIO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  HPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEHHUSI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPaBHEHHME, HEPABEHCTBO, LENOE,
2.1 paloHaiIbHOE, UppalMOHAIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BoimonHATe npeoOpa3oBaHUsl 1IENbIX, PAllMOHATIBHBIX M HPPALUOHAIBHBIX
2.3 BBIDQXEHUM M pellaTh OCHOBHBIE THIBI LENbIX, PAlUOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
54 [IpuMeHsITh ypaBHEHMsSI M HEpPAaBEHCTBA MJIs PELIEHUS MaTeMaTHYeCKUX
' 3aJa4 U 3a]a4 U3 pa3IudHbIX 00JacTell HayKH U peasibHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIAThH
2.5 BBIPQXXEHUSI, YpaBHEHUS, HEPABEHCTBA 0 YCJIOBUIO 3aJjauyd, HCCIIE0BaTh
MIOCTPOEHHBIE MOJIENIU C MCTIOIb30BAaHUEM allfapara ajireopsl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUSAMU: (YHKIIHS, CIIOCOOBI 3a1aHus (PYHKIUHU, 00J1acTh

omnpezieNieHuss M MHOXECTBO 3HaueHH ¢GyHkuuu, rpaduk QyHKIUY,
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B3aUMHO 00paTHbIe QYHKIHUU

OnepupoBaTb MOHATUSMH: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

3.2 (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 1)1 pelieHUsT ypaBHEHUN
3.4 Crtpouth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUYHOW (YHKIUH,
CTETIeHHO! (PYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JI HCCIENOBAHHS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 3aJad M3 JIPYIHX Y4YeOHBIX MpPEIMETOB U
peanbHOM JKM3HHU, BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEX1Y BETUINHAMHU
4 Hauana marematnyeckoro anaamsa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCTD, apudmMeTHueckas W
' reoMeTpHYECKasi IPOTPECCHH
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIas TeoMeTpudecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBAIOIIEH reOMETPUIECKON TPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa TMOCJIENOBATENILHOCTEH W mporpeccuid  ams
' pelIeHHs peabHBIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHokecTBa 1 JIOTUKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIlUU HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 33/1a4 U3 JPYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACICHHE, TeOopema,  CIICACTBHE,
JI0Ka3aTelbCTBO
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

IIpoBepsiemMblii 3JIeMeHT COAePKAHUSA

Koxa
1 Yucna v BBIYMCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JIECSATHYHBIC JIpOOHM, MPOICHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IpoOH. Apr(pMETHIECKUE OTEepPalui ¢ pallMOHATLHBIMU
' quCcIaMu, IpeoOpa3oBaHUs YUCIOBBIX BbIpakeHUi. [IpuMenenue npobeii u mporeHToB
JUIS peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACICH 3HAHUN U pealbHOU KU3HU
JeiicTBuTenpHble yncia. PanyoHanbHble U MppalMOHaIbHbIE Yicaa. ApupMeTndyecKkrue
1.2  omepaumu ¢ ACUCTBUTEIBHBIMH uucCIaMH. [IpuOMmkEéHHBIE BBIYHCICHHS, IpaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCIECHUN
Crenensb ¢ 1enbIM nokaszareneM. CTangapTHast popma 3anucH AeHCTBUTENBHOIO YHCIIA.
1.3 = Hcnonw3oBaHue moaxonsiiel Gopmbl 3alKMcH ACUCTBUTEIbHBIX YHMCEN Ul PELICHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. JleWcTBUS ¢ apupMETUYECKUMU
' KOPHSIMM HaTypaJlbHON CTEIICHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YKCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1  ToxnaecTBa M TOXJIECTBEHHBIEC IPE0OPa30BaHUS
29 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' bopMyIbl
53 VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
WHTEPBAJIOB
2.4  Pemenwue 1enbix U ApoOHO-PAIMOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5  Pemenue uppanroHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6  Pemenue TpUTOHOMETPUYECKUX YpaBHEHHHA
57 [TpuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3aJa4d U 3a]1a4 U3
' pa3INYHbIX 001acTe HAYKU U pealibHOM KU3HU
3 OyHKIHH U TpaduKh
31 OyHkus, crnocoObl 3amanus ¢QyHkuuu. I'padux ¢dyHkuuu. B3aumHO o00paTHBIE
' GyHKIUHA
3.9 OO6nacTp ompeneneHuss W MHOXECTBO 3HaueHuH QyHkuuu. Hymu ¢ynkuuu.
' [IpomexyTkH 3HAKOMOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
3.3 CrenenHast GyHKIUS C HaTypaJbHBIM M LI€TbIM NoKka3zareneM. EE cBoiicTBa u rpaduk.
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CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

TpuronomeTrpuyeckass OKPYKHOCTb, OIpEAETICHHE TPUTOHOMETPUUECKHX (YHKIUN

34 YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro aHnaamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHHS IOCIEAOBATEIbHOCTEH. MOHOTOHHBIC
' H0CIIE0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccuu. DopMmyna CIOKHBIX TPOIEHTOB. lVCmoib30BaHWE MPOTPECCHH IS
peIleHUs PeabHBIX 33724 MPUKIATHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 | TlpumeHEeHHE TEOPETHKO-MHOKECTBEHHOTO ammapara Ui ONHCAHHUS PEabHBIX
MIPOIIECCOB U SIBJICHUH, P PEIICHUH 33/1a4 U3 IPYTHX YUCOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO

IMPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUSA OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBLIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTaATAM OCBOEHHS

MPOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHEro 001ero
TpeOoBaHus o0pasoBaHusi

Bimagenue Meromamu JOKa3aTelbCTB, AITOPUTMAaMU pELICHUSA 3a4ad;
yMeHHe (OpMYyJIUPOBATH U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKCHOMa, TeOpeMa, CIEICTBUE, CBOMCTBO, IIPHU3HAK, [O0KAa3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
0o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKLUU;
IIPOBOJUTH J0KA3aTEIbHBIE PACCYKICHUSA IIPU PELIEHUN 3a7a4, OLICHUBATh
JOTHYECKYI0  IPAaBWIBHOCTb  PACCYKIEHUN; YMEHHE OIEPHUpPOBATH
MOHATUSMU: MHOXECTBO, IIOJAMHOYKECTBO, OIEpalMy HAJ MHOKECTBAMU;
YMEHHE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uit
OIIMCaHUs PEAIBHBIX MPOLECCOB U SBICHUN U IPU PELICHUH 3a1a4, B TOM
YHClle U3 JIPYTUX y4eOHBIX MPEeIMETOB; YMEHHE ONEepUPOBATh MOHATUSIMU:

rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh

U ONMKCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; HCIIONB30BaTh Tpadbl MpU
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peIIeHUH 3a1a9

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajdbHOE YHCIIO, IEJI0€ YHCIIO,
CTEMEHb C IEJIBIM TMOKa3aTeJIeM, KOPeHb HAaTypaJIbHOW CTEINEHU, CTETICHb C
paIrMoOHANIBHBIM ITOKA3aTeJIeM, CTEIICHb C JICHCTBUTEIBHBIM ITOKa3aTelIeM,
norapudmM dYHCIA, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 110 MOJYJII0, PaIlMOHAIBHOE YHCIIO, WPPAMOHAIBLHOE YHUCIIO,
MHOECTBA HATYpaJIbHBIX, LEJIbIX, pPAIMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCEN, yMEHHUE HCIIO0Ih30BaTh MPHU3HAKK JACIMMOCTH, HAUMEHBIITNN 001NN
JIENUTeNh W HaWMEHbIIee oO0liee KpaTHOe, anroputMm EBKIuma mpu
pEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UITMOHHBIMH CHUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHSAThH BHIUMCIICHUE 3HAUCHUH U TIpeoOpa3oBaHUs
BBIPOKECHHH CO CTENEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
pallMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEPUPOBATh  IOHSATHUSMU:
MOCJICIOBATEILHOCTh, apU(METHUECKass MPOTPECCUs, TeOMETPHUYCCKas
mporpeccusi, OECKOHEYHO YyOBIBaIOmash TEOMETPUYECKash IPOTrPEcCHs;
YMEHHE 3a/laBaTh I[IOCJIEOBATEIbHOCTH, B TOM 4YHUCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTICPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHCIO, COMNPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb M  apryMEHT
KOMIUIGKCHOTO ~ 4Wcia, ¢GopMa  3alMuCH  KOMIUIGKCHBIX — YHCET
(reomeTpuueckasi, TpPUTOHOMETpUYECcKass U anredpanyeckas); yMeTb
MPOU3BOJUTh aApUPMETHUSCKUE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI HUCMOJIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM: MaTpuia 2x2 u  3x3,  onpeneauTeNb  MaTPHIIBL,

FeOMeTpI/I"IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHHe olnepupoBaTh IOHATHAMH: palUOHAIbHBIE, HWpPpalUOHAJIbHBIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUHW M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBl C IIOMOLIBIO pPa3IUYHBIX NPUEMOB; pEIIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHWS MaTeMaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (DYHKIUS, 4YETHOCTH (YHKIMH,

31




NEePUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIHMH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (yHKIMH, HauOOJbIIee W HAUMEHbIIEEe 3HAUCHUS
(GYHKIMM Ha MPOMEXKYTKE, HENpepbIBHAS (PYHKIHS, aCUMIITOTHI rpaduka
¢byHKIMU, TIepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUU U
¢u3nyeckuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal];, YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (YHKIHH; yMEHHUE
BBIYHCIIATE  NPOM3BOAHBIE CYMMBI, TIPOM3BEACHUS, YacTHOTO U
KOMITO3UIIUN (YHKIMH, HAXOAUTh ypaBHEHHME KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIHII;
YMEHHE HCIIONB30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHMUA (YHKIHH,
HAXOJUTh HAuOOJbIINE W HAMMEHbIINE 3HA4YCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TIPOU3BOJAHYIO IS HAXOXKICHUS HAWIY4IIero
pelieHnsT B TPUKIAAHBIX, B TOM YHCIE€ COLUAIBHO-DKOHOMHUYECKUX U
(du3MUYecKUX 3a/1a4ax; HAXOAUTh IUIOIAAN U O0BEMBI (GUTYp C MOMOIIBIO
MHTETpaia; MPHUBOAWTH NPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbio AuddepeHnanbHbIX YypaBHEHUN

YMeHue onepupoBath NOHATUAMU: Tpaduk GHyHKIUH, oOpaTHast HyHKIUS,
KOMIO3UIUS (DYHKIMHA, JWHEHHas (QYHKUOUS, KBaIpaTU4Has (QYHKIHA,
pauuoHanbHas (QYHKUUS, CTElNeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHAs |
Jgorapupmuueckass (QyHKIHMH; YMEHHE CTPOUTh TpapUKH H3YyYEHHBIX
GyHKIMHI,  BBIIOJHATH  [peoOpa3oBaHus  rpadukoB  (QYHKIU,
UCMOJIb30BaTh Tpa(UKH JUIS W3YYEHHs MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHNH 3a7a4d W3 JPYIHX YYeOHBIX NMPEAMETOB W 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
MCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
NPOILIEHTHI, JOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJOTH, 33Jaud U3 OOJIACTH YNpPaBIEHUS JTUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypPaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IIOIY4YEHHOE pELIICHUE U

OLICHUBATh HpaBIlOHOI[OGHOCTL pPe3yjabTaTOB, YMCHHC MOACINPOBATH
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pC€aIbHBIC CHUTyallUM Ha A3BIKE MAaTEeMAaTHUKH, COCTaBJISATH BBIPAXKCHUA,
YpaBHCHU:, HCPABCHCTBA U UX CUCTCMEI 11O YCJIOBUIO 3ada4u, UCCICIOBATH
IOCTPOCHHBIC MOACIN C HUCIIOJIB30BaHHUEM alrrapara anre6pbl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omepupoBaTh MOHSATUSMU: CpelHee apuPMETHIeCKoe, MEIHaHa,
HauOoJblllee U HAaUMEHbBIIIEEe 3HAUCHUS, pa3Max, JUCIEepPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJICKATh, WHTEPIPETHPOBATH
uH(pOopMalIKIo, MPEACTABICHHYIO0 B TabIuIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOILIECCOB U SIBJICHUH; MPEICTABIATh
uH(pOpMAlLIMI0O C TOMOILIBI0 TabNWIl W JAMarpaMM; HCCIEN0BaTh
CTATHCTUYECKUE JIaHHBIC, B TOM YHCJIC C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UueCcKu HCCIeA0BaTh COBMECTHBIE

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacceMBaHUs U JIMHEHHON perpeccun

VYMeHue oOonepupoBaTh IMOHATHAMU: CIY4alHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIB30BaHUEM TpapUyecKX METOJIOB; IMPUMEHSThH
(GOopMyNbl CIOXXEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (hopMyiy IOJIHOM
BEpOSTHOCTH, Gopmyrny bepHymnn, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSMH:  CIlydaiiHas BEIIMYMHA, pAacCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, AMUCIEpCUss U CTaHAApTHOE OTKJIOHEHUE
CIlyuallHOW  BENWYHMHBI, (QYHKIWHA  pPAcUpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO pacIpeesieHi; yMeHue
UCTIOJIF30BaTh CBOMCTBA M3YYEHHBIX PACTIpEICICHUN IS pelIeHus 3a/1ad;
3HAaKOMCTBO C MOHSATHUSIMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
WCCIIC/IOBAHMIA; YMEHWE TPUBOJIUTH IPHUMEPH TPOSBICHHUS 3aKOHA
OONBIIMX 4YHMCEd B TMPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YUCIO  NEepecTaHoBoK; OumHOM  HplOoTOHA;  yMeHHe  NPUMEHSTh
KOMOWHATOPHBIE (aKThl U PACCYXKACHUS JUIS pEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATh BEPOATHOCTHYIO MOJAETHh U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHNHA yIJia, IUVIOCKUN YroJj, JBYTPaHHBIN

yroi, TpéXl‘paHHHﬁ YroJi, CKpCliuBaromuecs mpiaMbIC, MapalsiCJIbHOCTE U
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10

11

NEPNEHAUKYJISIPHOCTh NPSAMBIX W IUIOCKOCTEM, Yrol MEXAy IpsSMBIMU,
Yroia MEXAy NpsSMOM U IUIOCKOCTBbIO, YroJl MEXIY IUIOCKOCTSIMH,
paccTosIHUE OT TOYKHM [0 IUIOCKOCTH, PAacCTOSTHUE MEXAY HpPSIMbIMH,
PAcCCTOSIHUE MEXIY IJIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh MPU PEIICHUU
3a1a4 U3y4yeHHbIe (DAKTHl U TEOPEMbl IJIAHUMETPUU; YMEHHE OICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO0 MHpA; CTPOUTh MaTeMATHYECKUE
MOJEJIA C MOMOILBK) TE€OMETPUYECKUX MOHATHM M BEJIWYUH, pELIaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3aa4Un

YMeHHne omnepupoBaTh MOHATHUAMU: IUIOIAAb (QUTYpbl, 00BEM (GUTYpHL,
MHOTOTPaHHHK, TPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajuienenuresn, OpuU3Ma, NHpamMuiaa, (Urypa M TMOBEPXHOCTb
BpallleH!s, LWIMHAP, KOHYyC, map, cdepa, mmomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYycCa, LWIMHApPA, O0BEM KyOa,
NpPSMOYTOJIBHOTO Mapajuleenunea, THPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHYycCa, IIapa, pa3BépTKa IMOBEPXHOCTH, CEYCHHS KOHYca M LMJIMHIPA,
napajulelbHble OCH WJIM OCHOBAaHWIO, CEYEHHE Inapa, IUIOCKOCTb,
Kacamomascs cdeppl, MUIMHIPA, KOHYCAa; yMEHHE CTPOUTb CEYCHUE
MHOTOTpPaHHHKA, M300pakaTb MHOTOTPAHHUKH, (QUTYPHl M TOBEPXHOCTH
BPAIICHHS, UX CEUCHHs], B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMyHpOBaTH ONpeACNeHHS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWMCTBaX M TMpH3HAKaX TI'EOMETPUYECKUX (UTyp, OOOCHOBBIBATbH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH KIacCHU(PUKAUIO QUTyp TI0
pasNIMYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE JIOTIOJIHUTEIbHbIE

MTOCTPOCHUS

YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajjieNibHbli TepeHOC, CUMMETPHs Ha IIJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0A00Us, TNOAOOHBIE (UIYPHI; YMEHHE
pacrio3HaBaTh paBHble M IOJOOHBIE (UIYpBl, B TOM 4YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TTPH
peLIeHUH 3a]ay; HaXOJUTh TeOMETPUYECKHE BEIMYWHBI (JJMHA, Yrod,
ioniaib, 00bEM) NMpHU pelIeHnH 3aa4 U3 APYTrux y4eOHBIX MPEeIMETOB U
U3 peajbHOM KHM3HHM;, YMEHHE BBIUUCIATH T'€OMETPHUYECKUE BEIUYHHBI
(umHA, yroy, IUTOHIagb, OOBEM, IUIOMIA b HMOBEPXHOCTH), HCHOIB3YS

HU3YUCHHBIC (I)OpMy'J'IBI U MCTOJbI, B TOM YHUCJIC: IUIOIIAZlb ITOBCPXHOCTU
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MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab cheprl; 00béM Kyoa,
NpAMOYT'OJIbHOI'O  HIapajiiC/ICvicaa, IMUpaMubl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOLIEHHE 00bEMOB MOIOOHBIX QUTYP

12

13

VYmMmenue OIICpHUPOBATH MNOHATUAMU: IPAMOYIOJIbHAsA CUCTEMAa KOOPAHWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKEHUEC BCEKTOpa II0 6aSI/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKAY
BCKTOpaMH; YMCHUEC HCIIOJIb30BaTh BCKTOpHHfI n KOOp,Z[PIHaTHBIfI METO

AJId pCHICHU A TCOMCTPHUICCKUX 3a4a4 U 3aJia4 JpYyTUx y‘-I€6HBIX nmpeamMcToOB

YMenue BBI6I/IpaTb HOI[XOI[SIH_II/II;'I MCTOA AJId PCIICHUA 3a/la4r, IOHMMaHHC
S3HAYUMOCTH MATEMATHUKH B HU3YYCHHHU IPHUPOAHBIX H O6H_ICCTBGHHI>IX
npoueccoB u $[BJI€HI/II71; YMCHHUC pacCiio3sHaBaTb IIPOSBJICHUC 3aKOHOB
MaTEMAaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH IIPUMCPBI MATCMATUICCKUX

OTKPBITHM POCCUMCKON U MUPOBOM MaTeMaTHYECKOW HAYKH
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BIYUCIIECHUS

11 Harypanbnble u nensle yncina. [Ipu3Haku 1enuMoCcTH LenbIX Yucelt

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1enbIM nokaszareneM. CTeneHb ¢ palMoHalbHbIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBI

JeiictBuTenpHble  uYncina. ApupMETHYECKHE Olepanud C  JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmxEHHbIE BEIYUCICHUS, TPABUIIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ysbTara BBIYMCICHUN

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommiekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

21 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U orapupMUUIECKUE YpaBHEHHUS

2.5 Llenbie U IPOOHO-pAIIOHAILHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpudeckre HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIHH U TpaduKu
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OynHkuus, cnocoObl 3amanus ¢yHkuuu. ['papuk ¢ysxmumn. B3aumuao oOparHbie

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuHUMyMBbl (yHKIUH. HamGonbliee M HauMeHbllee 3HaYEHHE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKUIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpa3znas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

4. Mopnkosud A.I'. AnreOpa u Hauana aHammsa. 10 ki.: B aByx gactax. Y. 1: VueOnuk st
o0rmieoOpa3oBaTebHbIX yupexaeHud (mpoduiabHbii  ypoBeHb) / A.I'. Mopnkosuy, I1.B.
CemenoB. — M.:[Ipocsemienue, 2025.

5. Anrebpa w Havana aHammza. 10-11 xn: B gByx wactax. Y. 2: 3agauyHuk yis
obmeoOpazoBarenbHbIX yupexaenuii / A.I. Mopakosud, JI.O. Jlennmesa, JL.W. 3BaBu4, T.A.
Kopemikona, T.H. Mumyctuna, A.P. Pszanosckuii, [1.B. Cemenos; nox pea. A.I'. MopakoBuya.
— M.: Muemo3una, 2025.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. HacronbhHas kHura yuurens marematuku. M.:. OOO «MzparensctBo ACT»: OOO
«M3narenscTBO AcTpenby, 2004.

2. Temaruueckoe Mpuio>keHUE K BECTHUKY oOpazoBanusi. Ned, 2005.

3. TpeboBaHus K OCHAIIIEHUIO 00PAa30BaTEILHOTO MPOIIECCa B COOTBETCTBUH C COACPIKATEIIEHBIM
HAITOJIHCHHEM y4eOHBIX TPeIMETOB (heAepalbHOr0 KOMITOHEHTa TOCYJapCTBEHHOTO CTaHIapTa
o0riero oopa3oBaHusl.

4. Mopnkosuu A.I'. Anrebpa u Havana aHammsa. 11 kin.: B aByx wactsax. Y. 1: YueOHuk ans
o01eo0pa3oBaTenbHbIX  yupekaeHuil (mpodunbHeiii  ypoBenb) / A.I. Mopakosuu, ILB.
Cemenos. — M.: Muemo3suna, 2001.

5. Anrebpa m wHavanma aHammza. 10-11 km: B aByx wactax. Y. 2: 3agaunHuk Ams
obreoOpazoBarenbHbIX yupexaenuii / A.I. Mopakosuuy, JI1.O. [lenumesa, JL.U. 3BaBu4, T.A.
Kopemkosa, T.H. Mumyctuna, A.P. Ps3zanosckuid, [1.B. Cemenos; nox pen. A.I'. MopakoBuya.
— M.: Muemo3suna, 2008.

6. AnreOpa 1 Havasna aHanmza: yued. st 10 k1. oOmieodpazosar. Yupexaenuit /C.M.
Huxkonbckuii u ap.- M.: [Ipocsemienue, 2003.

7. AnreOpa u Havarna aHanmza: yueo. st 11 k1. oGmeodpazosar. Yupexaenuit /C.M.
Huxkonbckuii u ap.- M.: [Ipocsemienue, 2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

[1 ®okcdopa: Ipeanaraer Kypchl o yriayOoleHHOW MaTeMaTHKE U OJTOTOBKE K
onuMmnuaaaM. 3aHsaTus BeayT npenogasatenu u3 MOTU, uyTo rapaHTHUpPyET BHICOKUI
YPOBEHB CIIOKHOCTH.

1 InternetUrok: OOmmmpHas 6a3a BUJCOYPOKOB M KOHCIIEKTOB 10 TeMam 10 kiacca, BKITFoYast
paszensl MOBBIIEHHOHN coXHOCTH. OTINYHBIN opMaT, 4TOOBI pa3o0paThecs B TPYAHOH TeMe
CaMOCTOSITEIILHO.

[ AKnacc: CepBHC ¢ TEOPETUUECKMMH MaTepUaIaMi U COTHSIMHM TPEHUPOBOUYHBIX 3aJJaHUM C
ABTOMATHUYECKON TTPOBEPKON B pa300pOM OIIHMOOK.

1 Letovo.Online: Ilporpamma, crienuanu3upyromasics Ha yriryOJIeHHOM N3Y4eHHU TOYHBIX
HayK, KIIYOHBIX (popMaTax U MOATOTOBKE K CII0KHBIM 3K3aMEHaM.

[J Onnaiin-mkona 1: CoaepKUT NOJHOLEHHBIE TEOPETUYECKNE MAaTEPUAIIbI, BUICOYPOKH U

TecThl, BEICTpoeHHbIE 10 PI'OC.


https://foxford.ru/catalog/courses/matematika/10-klass?srsltid=AfmBOopv2SrZJbWUjcZ_Zq6AslP0qZySErkbXBUvMHydsxvhflx7AF4w
https://interneturok.ru/h/biblioteka/algebra/10-klass
https://www.yaklass.ru/p/algebra/10-klass
https://letovo.online/advancedMathematicsClubs
https://onlineschool-1.ru/encyclopedia/10-klass/algebra/

IIpnaoxenne 1. KOHTPOJIbBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI

KonTpoubnas padora 1
MHuo:xecTBO JeHCTBUTEILHBIX YHceJa. MHOro4JeHbl.
PanuonanbHble ypaBHeHUs1 M HepaBeHCTBA. CUCTeMbl JTHHEHHBIX YPABHEHU

1. HaitauTe 9acTHOE OT JeIeHHs MHOrOWIeHa (2x° — X2 — 7X +2) Ha MHOTOWICH
(x-2).

2.He BBITIONHSS ACTICHUS, HAUTA OCTATOK OT JCJICHUSI MHOTOUJICHA

P(x) = x*+ x3 + 7x® + x + 3 Ha nByueH (X — 2).

3.Pemmte ypasuenue 2x° — x%> — 13x — 6 = 0.

4 3anmummTe pasznoxenne 6umaoma (2a + 1)°,

5.Pemmre cucreMy ypaBHEHUIN

6.Pemmre ypasrenue: (x2 — 7x + 13)? — (x - 3)(x — 4) = 1.

KonTpouabHnas pa6ora 2

@®yuknuu U rpaguku. CreneHHass QyHKIMS € HeJbIM OKa3aTeJieM

Bapuant 1

| —
1. Haiitu o6mnacts onpenenenust pyrkun Y=V 2+0.3x
2. N306pa3uTth 3cku3 rpaduka GyHKIUN Y = X7 U IEPEUUCIUTEL €€ OCHOBHBIE CBOWCTBA.

[Tonp3ysick cBOMCTBAMH 3TOW (HYHKIIHMH:

1) cpaBHuTh ¢ eqununeii (0,95)7; 2) cpaBHUTH —2V31 =392 : .
3. Pemiuts ypaBHEeHUeE:
1) fx+2=3,' 2) v1—x=x+1.3) vIx+5—vx+6=1.

x—?}u

2 2
4. Y CTaHOBUTD, PABHOCHIIBHBI JTH HepaBeHCTBa 1+X m 7= X112+X7] <0,

_ 3
5. Haiftu pyHnkuuto, o0paTHyto K pyHKINUU X—3
MHO>KECTBO

. Ykazartb e€ o01acTb onpeaeseHus u

3HaueHU. SBnsieTcs AU 3Ta GYHKIMS OrpaHUYECHHOM?
KonTtpoubHnas paéora 3
Apupmerndeckuii KopeHb N-0ii crenenu. UppannonanbHble ypaBHEHHUS

1 BEIYUCIIUTE

1 1
277 647 - 647:27%
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Y4+242 J4- 242
a>0b>0:

2 yNpoCTUTb BbipaxKeHne npu
a- 33 !a-iihz .
¥E L]

a—?-,-"a_

3 cokparuTh apobs a- 49 .
[ 7 ’[ 15|’
All —| HY| — ;

4. cpaBHuTbuMcna ' 8 16

KonTponbnas padora4

Iloxka3zarenbHas ¢pynkuus. [lokazareqbHble ypaBHeHUs

II 1'. 10 { 1'.||.l

1. CpaBuuth uncna: 1) 5% w5 ; 2) 13/ u 13

I' 1]2_31
| T :25 x X
2. Pemuts ypasHenue: 1) 15 :2) 4°+2°-20=0.
[31® 1
| E| 1—.
3. Pemmth Hepaenctso '/ > 3
) f 1x—1
V5 ol |I 2 =1
4, Pemmth HEPABEHCTBO: 1) 5;2) \13]

{ 3%4Y = 1728,
5. Pemuth cucteMy ypaBHEHUI 279Y = 5832.

6. (JonomuuTensHO) Pemnth ypaBHeHME 737 =2"43.28,
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KonTtposabnas padora S

Jlorapudmunueckas pynkuus. Jlorapupmuyeckue ypaBHeHUs

1. Beruucnure:

log  16;
Y "B §)5i42; B)log, 135- log, 20 +2log, 2.

3 4
log, — log, —.
2. CpaBHHUTE YHCIa 74 U 72

3. Pemure ypaBHEHHE log. (2x- 1) =2.

log,(x-5)>1.
4. Pernte HEPaBEHCTBO

log, x +log - x =14.
5. Pemure ypaBHeHue Ba By

6. Pemnte HepaBEeHCTBO:

a)log, (10- x)+log, (x- 3) =-1;

1
KonTtpoabHnas padora 6

Tpuronomerpuyeckue BbIpaskeHHsl M1 YPABHEHU S
5

COS—
3 3)

M 4]
1. HaiiTu 3naueHue BoipaxkeHus: 1) sin150 2)

. J T
sin ¢, oS 2¢t, ecait cosa :E ul<a< 5

2. BeraucianTs:

3. prOCTI/ITL BBIPAXKCHUC!

sin(ez — )+ sin fcosa

1ga

4. JIokasaTh TOXIECTBO:

3x

t -
£
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. (37 .
2sin 2a+cos‘ , ¢ —sm(:r+a)
L

=-2sinex

/3 A

. 13
| —sin -
2 J

5 Pemute ypaBHEeHHE

a}ﬁcns.x— 1 =0; 0)6sin” x- sinx =1

KonTpoabHnas padora 7

IMocaenoBaTeIbHOCTH H POTPECCHH

b, =

1 Haiitu cyMmmy GecCKOHEYHO yOBIBArOIIEH TeOMETPHUYECKON TPOTPECCUH, €CITH
2. Haiitu BTOpO# 4iieH 6€CKOHEYHO yOBIBAIOIICH FeOMETPUUECKOI MPOrpeccuu,

1

3
ecIM CyMMa eé ulIeHOB PaBHA =, a 3HAMEHATelNb paBeH 4

3. Beraucaute 1, 5 u 100-i uneHsl mocae10BaTENbHOCTH, €CIIH €€ n-i 4iieH 3a1aetcs Gpopmyson

2 -1
x, = (1P 2=
I+

4. Haitnute 3HaMeHaTeIh OECKOHEYHO yOBIBAIOIIEH reOMETPHIECKOM MPOTPeccuu,
y KOTOpOH Kaxabli ujieH B 6 pa3 OoJibliie CyMMBI BCEX €€ MOCIEYIOIINUX YJICHOB.

5. [IpencraBpTe OECKOHEUHYIO MIEPHOJUUECKYIO JECATHUHYIO Apo0b 2,(27) B BUAE
OOBIKHOBEHHOM Jpo0Hu.

Bcepoccuiickas nmpoepouHas pabota

BIIP sBasercs BHeUIHeW mpolelypol OLEHKHM KadyecTBa OOpa3oBaHMs, NPOBOJUMOM Ha
(denepanbHOM YpPOBHE B COOTBETCTBUM C TpauKOM M HOPMAaTUBHBIMHU JOKYMEHTaMH
Pocobpnanzopa (DeaepanbHoii ciry:x0bl IO HaJ30py B chepe 00pa3oBaHUS U HAYKH).
OdununanbHble 1eMOHCTpAllMOHHbIE BapuaHThl (1emoBepcun) BIIP, orpaxkaromiue cTpykrypy,
coJiepKaHue, yPOBEHb CI0KHOCTU U KPUTEPUH OLIEHUBAHUS pEabHBIX pabOT, pa3MeIIaloTcs Ha
odunuansHoM caiite oneparopa BIIP - ®UOKO (DenepanbHOro HHCTUTYTa OLEHKHA KayecTBa
o0pa3zoBaHus).

[lIxona He mpepocraBisier komuu aemoBepcuid BIIP, Tak kak OHU SBISIIOTCS TOKYMEHTaMH
¢benepanbHOro ypoBHs. O3HaKOMJIEHHE C aKTyaJbHBIMH JIEMOBEPCHUSMHU M UX HCIOJIb30BAHUE
JUTSI TIOJITOTOBKH OCYIIECTBIISETCS TTOcie 0uMaIbHOTro onmyonukoBanus Ha caiite GUITN

42



		2026-05-27T10:08:57+0300
	Чередниченко Алла Васильевна




