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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma no anrebpe ¥ HayajgaM MaTEMaTHYECKOTO aHaiM3a Ha
YpPOBEHb CpelHero oémero oopaszoBanus s oOydarontuxcs 10-11-x kimaccos
MAOY Hcerckoit COII Ne 1 pazpaboTana B COOTBETCTBUH C TPEOOBAHUSIMH:

*@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuH B
Poccuiickon @enepanumy;

enipukaza MunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepxkIeHUU
benepaibHOTO rocyapCTBEHHOTO 00pa30BaTEILHOIO CTaHAapTa CPEIHETO OOIIETOo
oOpa3oBaHus» (C M3MEHEHUSMH, BHECCHHBIMH TMPUKA30M MUHIPOCBEIIEHUS OT
12.08.2022 Ne 732);

enipukaza MunnpocsemnieHusi ot 18.05.2023 Ne 371 «O06 yTBepxkIeHUU
dbenepanbHON 00pa30BaTENBLHON MPOrPaMMbl CPETHETO OOIIETO 00pPa30BaAHUY;

enipukaza MunnpocBemienuss ot 22.03.2021 Ne 115 «O0 yrtBepxkaeHUn
[Topsinka opraHW3ald W OCYIIECTBICHUS OOpa30BaTEIBHOW ACSITEIBHOCTH TIO
OCHOBHBIM 001TIe00pa30BaTeILHBIM ITporpaMMaM — 00pa30BaTeIbLHBIM ITpOrpaMMaM
HAYaJIbHOTO 00ILIEro, OCHOBHOTO OOILEro U CPEAHET0 001ero o0pa3oBaHUs»;

*CII 2.4.2.4283-26 «CaHuTapHO-3IUAEMHOJIOTUYECKHE TpeOOBaHUS K
OpraHW3alysIM BOCIHUTAHHWS W OOYYCHHS, OTIbIXa W O3JOPOBJICHHS JeTeH U
MOJIOZICKH», YTBEPKICHHBIX IMMOCTAHOBJICHHEM TJIABHOTO CAHWUTAPHOTO Bpada OT
02.06.2026 Ne 19;

°C y4YETOM W3MEHEHUM, BHECEHHBIX TMpUKazaMu MUHIPOCBEIICHUS OT
09.10.2024 Ne 704 «O BHECEHUU U3MEHEHU B HEKOTOPBIE MPUKa3bl MUHHUCTEPCTBA
npocBemienust  Poccuiickoit  @epepaumu, — Kacamommecs — (peaepalibHbIX
oOpa3zoBaTeIbHBIX MPOTrpaMM HAYaJlbHOTO OOIIero oOpa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CPEIHErO OOIIEro 00pa30BaHUMY,

*y4eOHOTO TUTaHa CPEHEro 00IIero 00pa3oBaHusl, yTBEP>KIECHHOTO TPUKA30M
MAOY HUcerckoii COII Ne 1 ot 24.08.2026 Ne244 «O BHeceHWH M3MCHCHHH B
OCHOBHYIO 00pa30BaTeIbHYIO MPOrpaMMy CPEIHEro 00IIEro 00pa3oBaHUsI;

*(denepanibHON paboueld MporpaMMmbl MO yuyeOHOMY mpeaMery «Anredpa u
HayaJia MaTeMaTUYeCKOTO aHAIIN3ay.

PaGouass mporpamMmMa OpHEHTHpOBaHAa Ha  IIEJIEBbIE  MPUOPHUTETHI,
chopmynrpoBaHHbIE B (heiepalibHON paboueli mporpaMMe BOCIIUTAHUS U B paboueit
nporpamme Bocnutanuss MAOY Hcerckoit COLL Ne 1.

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanu3a» yriayojaeHHoro ypoBHs miist oOydarommxcs 10 —11 kiaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa
cpenHero oodiiero o0pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TpEeOOBaHUM,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpPa30BaHUIO, U TPAIULUNA POCCHIMCKOTO
oOpa3oBanus. Peammsarusi mporpamMMmbl OOSCIIEYMBAET OBJIAJICHHUE KITFOYCBBIMU



KOMIETEHIMSIMHA, COCTABJIAIOIIMMU OCHOBY JJII CAMOPa3BUTHS M HEMPEPHIBHOTO
o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Haubosiee 3HAYMMBIX B MpOrpamMMe CpelHero ooiiero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCUUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IecKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHajlu3a 3aKJaJ(bIBacT
OCHOBY I YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh UX IS JNajbHEHIIero oOpa3oBaHUsA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpems oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpbl M MaTEeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JI0OKAa3bIBATH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayajla MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHHs MPUKIAAHBIX 3aiad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATHYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JESATENIbHOCTH, TpeOyrolel MNpOJOJDKUTENIbHONM  KOHUEHTpAallud BHUMAaHMUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a TIOJYYEHHBIN PE3yIbTaT.

B ocHOBe MeToanKN 00y4eHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalln3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YYCHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeEMaTHUECKOT O aHATH3a)
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoxecTBa © Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHUHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHust Ha YpOBHE CpETHETO 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SIBIISICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIH3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jioruka u gpyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (JOPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CHUTyallWH, TPUMEHATh 3HAHUS,
MOJly4YeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIBHO
chopMyITUPOBAHHON MaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKJIIOYAIONIMX B CEOsl MCIIOIB30BAHUE PA3ITMUYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKECHHs, paboTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYaloIIMMCs MHOXKECTBAa HATYpalbHBIX, IEJIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUs Pa3IudHbIX 3a71ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasaene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUECKUX ypaBHEHUW, HEPABEHCTB W CHUCTEM, a TakXke 3anad,
cofepKanmx mapameTphl. [lodydeHHBIE YMEHHS IIHMPOKO HCIOIB3YIOTCS MPH



UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJCHUE HauOOJBIINX M HAUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copepkarenbHas JTMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJIEpKaINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepurasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AjreOpa npeniaraet 3ppexkTuBHbIC
WHCTPYMEHTBI ISl PEUICHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofiepKaTeIbHON TUHUY HAIlCJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHATUTHYECKOM, TpadudecKoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TaK U NPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uKy  CIOXKHBIX (QYHKLIMHA, OMpEeAeNsiTh HMX HauOONbIIME W HAaUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MTO3BOJIAET HAXOIUTh HAWITYUIIIEE PEILIEHUE B IPUKJIAJHBIX, B TOM YHCIIE€ COUUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIHUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HaroT O BBIJAIOLINXCS



pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopeprkaTenpHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIOMMNA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxxHO [aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallMii, WCCIACAOBAHHUSA DJTHX MOJENed C TIOMOIIBIO almapara anreOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCcs B MPOIIeCcCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme ydeOHOTo Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 gacoB (4 4yaca B HE/ICINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUI U peaIbHOM KU3HHU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BEIYUCICHUMN.

Crenenp C 1ensIM  HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHaAJIBHBIM IIOKazaTeaeM U €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOroOwWIeHbl OT OJHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIMX CTCTICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppaIMoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pmMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAagHBIX 3aJad C I[OMOLIBIO CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CHUTyallud C IOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@OyHKus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komno3zummss @ynkuuil. I'padpuk  QyHKIMu. DneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢yukumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUIMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATYypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0ii CTENEHU KaK (yHKIUKU 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOIECCaX W SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKOro aHajm3a

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUHU. MOHOTOHHBIE M OTPaHUYEHHBIE TTOCIEOBATENHHOCTH.
HcTopusi BOZHMKHOBEHHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnmporpeccuu. beckoneuHo yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IreOMETPpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yuco €. @opmyia CIOKHBIX
npoLEeHTOB. Mcrnonbs30BaHWE MPOTPEeccCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [IpumeHeHne npu3HAKOB JIEIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIaCTel HAYKU U PEaNbHOM JKU3HU, HHTEPIIPETALs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAAHBIX 3aJadyax, JUIsl OIPEIENICHHsT CKOPOCTH M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMmeTprudeckuii CMbICI HHTErpAIa. Beraucienue onpeaenéHHoro
uHTerpana no gopmyne Hetotona-Jleionuna.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJCHUM, TMPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCKI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MaT€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUIEHU, pacCy>KI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3InuHbIX BUJOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (U3NYecKask aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME ILIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa30BaHHIO W
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHOM M COIMAIBLHOM
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTHYECKOU
KYJbTYpOU KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIlEHUs, BEIOUpATh HanboJiee MOJXOIAIIUN C YYETOM CAMOCTOSITENILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOopMHpOBaTH TMUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SIBICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnpopmanmueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUOB U (POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIAThL CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce oOydarnuiics MOJYYUT CIECAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBLHOE YHCIIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY P€3yJbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh pPa3jIM4YHblE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'OYJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYCHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [JIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

CcBOOOJIHO ONEpUPOBATh MOHATHUSAMU: HppalMOHAIbHbIE, MOKAa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBHUIO 3aJayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MpeoOpa3oBanus rpa)uKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIMH, MAKCUMYyMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauUMEHbIIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTemneHu Kak (DyHKIMH OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas M Jorapupmuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCJIENOBAaHMUS IMPOIIECCOB U
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYruX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroUasi TeOMeTprUUecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUATIBHBIN POCT, (hOPMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTEPUPOBATH MOHATUSMU: MOCIENOBATENLHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE PYHKIIMHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO W KOMIIO3HUIINU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpPUpPOBaTh  TMOHSATHUSAMHU: MHOXECTBO, OINEpalldil  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJb30BaTh MPU3HAKHU JIETUMOCTH LIEIBIX YHUCET,
HOJl m HOK HaTypanbHBIX 4yucen Mg pEelIeHUs 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

CBOOOMHO OMEpHUpPOBATh TMOHITHEM OCTaTKa IO MOIYJI0, 3aliChIBaTh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(PMETHIESCKUE OMepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(MUUECKUe HEPAaBEHCTBA, HAXOAUTh WX PEUICHUS C  IOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMbIe (OpPMYJbl JUII  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelarb palOHAJIBHEIE, UppaLOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMuyUecKue UM TPUTOHOMETPUUECKHE YpaBHEHUS] U  HEPABEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh peallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUWS, HEPaBEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
MHTEPHPETUPOBATH MOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UIIUHU ABYX (DYHKIIHIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmi;

OPUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOIIECCOB.

Havana maTemMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEe0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPBHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeIeIeHUs
CKOPOCTH U YCKOPEHHS MpoIiecca, 3aJaHHOTo (hOpMyIIoi min rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no gopmyne Hototona-JleliOnuia;

HaXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 21 5
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuit KOpeHb N-0if CTENCHH. 13 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 9 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 17 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 26 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUH 9
HenpepsiBable pyHkiuu. [IponszBoanas 17 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 12 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 5
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuronomeTpruyeckrue HepaBeHCTBA
4 WppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

MHO0k€eCTBO, Onepauy Hal
MHOKE€CTBAMHU U X CBOMCTBA.
Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/91ZKXD884

[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO anmapara Juis
pelenus 3ana4y

ParronasbHbIC YKCTA.
OOBIKHOBEHHBIC U JICCSITUYHBIE
npobu

ParnonanbHbIC yKcha.
[TporieHThI, OECKOHEUHBIE
NePUOANYECKHE POOH

https://m.edso00.ru/F992682PX

https://m.edso0.ru/LTS2XKI2C

https://m.edsoo.ru/SEDOB3EK?2

[Ipumenenue npobeit u
HPOLIEHTOB IS PEIIECHUS
NPUKJIAIHBIX 3a/1a4

https://m.edsoo.ru/OEPEO5IWI

[Ipumenenue npobeit u
MPOLEHTOB JIJIsI PEIICHUS
MPUKJIAJHBIX 3a7a4
JleficTBUTENIbHBIEC YHCIIA.

Panmonanbueie u
HMppalyoHaJbHbIC YUCTIA.

https://m.edsoo.ru/NVFYZJHRP

https://m.edso0.ru/P7VKRZOSG



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCIIaAMH

10

11

Mopynb JENCTBUTEIBHOTO
4YHUCla U ero CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUS],
MpaBUJIa OKPYIJICHUS,
MPUKHUKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUH

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-
palMOHAILHBIX YPAaBHCHHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-
palMOHAILHBIX YPAaBHCHHUH U
HEPABEHCTB

https://m.edsoo.ru/PUL6AZVIW

https://m.eds00.ru/8RFTXG6E3

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LQQJ2

12

Pemmenue cucteM TMHEHHBIX
yYpaBHEHUHU

https://m.edsoo0.ru/Z395M64DM

13

14

15

CraproBas quarHoctuueckas
pabora

MHorouieHsl 0T OJHON
nepeMeHHou. /lenenue
MHOT'O4YJIEHA Ha MHOTOUJIEH C
octaTtkoMm. Teopema besy

MHOro4€eHsb! ¢ HeIbIMU

koddpunmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF



https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF

16

17

18

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUM. Onpenenuresb
MaTpHIIbl 2%X2, €ro
FeOMETPUUECKUI CMBICT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HAUYCHUS

Onpenenuresib MaTPUIBI 2X2,
€ro reOMETPUUYECKHI CMBICT 1
CBOIICTBA; BLIYUCIECHHUE €0
3HAYEHUS

[Ipumenenue onpenennurens
JUISl PELLIEHUS] CUCTEMBI
JIMHENUHBIX YpaBHEHUN

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/SMZUEKYQJ

https://m.edsoo.ru/9P3E3FF4Z

19

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTIIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUI

https://m.edsoo.ru/IKJE16E2L

20

21

22

23

Pemenue npuknaaHeix 3aaau ¢
IIOMOIIBIXO CUCTEMBI JIMHENHEBIX
ypaBHEHUI

KonTponbnas pabora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX YpaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkuuu. Komnosunus
byHKINMA

OO6nacTp onpeneneHus u
MHOYECTBO 3HaUCHHM

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

https://m.edso0.ru/1XYSI5M28

https://m.edsoo.ru/\VUOHQSOCV



https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/VU0HQS0CV

¢ynkunu. Hynu ¢pynkuuu.
[IpomMexxyTku 3HaK
MOCTOSTHCTBA

24

UErHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue pyHKIUU.
[IpomeXyTKHM MOHOTOHHOCTH

byHKIUA

https://m.edsoo.ru/NTM7RJGX4

25

MaxkcuMyMbl © MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIEe 3HAUCHUE
(GYHKINU Ha TPOMEKYTKE

https://m.edso0.ru/ZOMN672NG

26

27

28

['paduk pynkuun.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIII

JInHeinas, KBagpaTudHas U
IpoOHO-MMHEeNHas: (YHKIIUU

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
HOCTPOEHHE TPAPHUKOB ITUX

byHKIMI

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

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7TUKTI1V

29

CrereHs ¢ UebIM
nokasareiieM. bunom HeroToHa

https://m.edso00.ru/2ST9OM2GO

30

31

CrerneHn ¢ LETBIM
nokazareineM. bunom Herotona

CremnenHast QyHKITUS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBolicTBa U

rpadux

https://m.edsoo.ru/K6XLQ4UJX

https://m.edso0.ru/072LC5R6V



https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V

32

Crenennast GpyHKIUSA C
HATypaJbHBIM H IIEJIBIM
nokazarenieM. E€ cBolicTBa u

rpaduk

https://m.edsoo.ru/072LC5R6V

33

KonTtponsHas pabora:
"Crenennas ¢pynkuus. E&
cBoiicTBa U rpaduk"”

https://m.edsoo.ru/431WRJ3Y 2

34

35

36

Apudmernueckuii KOpeHb
HAaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTETIEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHI, COIepIKaINX
CTENEHU U KOPHU

https://m.edsoo.ru/VEMYOB1CV

https://m.edsoo.ru/BANSPUZEB

https://m.edsoo.ru/\VR15USBDE

37

[TpeobpazoBaHust YHCIOBBIX
BBIPAXECHHI, COJIepIKaIINX
CTETIeHH U KOPHU

https://m.edsoo.ru/PRR3BH17H

38

[TpeobpazoBaHust YHCIOBBIX
BBIPAKEHUM, COAEPIKALUX
CTENEHU U KOPHU

https://m.edsoo.ru/GMO7CPCQG

39

40

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/IbI PELIEHUS
MPPALMOHAJIBHBIX YPABHEHUN

WppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppaLMOHATILHBIX YPaBHEHUN

https://m.edsoo.ru/DHW5QA79M

https://m.edso0.ru/DN896TF02



https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02

41

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHNuU UpPALIOHATBHBIX
ypaBHEHU M

https://m.edsoo.ru/0O2VV5I16B4

42

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNHU HPPATUOHAIBHBIX
ypaBHEHUI

https://m.edsoo.ru/RPXZVFMHT

43

44

45

46

47

PaBHOCHUIIBHBIE TIEPEXO/IBI B
PCIICHNU UPPALIUOHAIBHBIX
ypaBHEHUI

CaoticTBa u rpaguK KOpHs N-oi
CTEMEeHH KaK (QyHKIHH
00paTHOM CTETeHu ¢
HaTypaJbHBIM MOKa3aTeeM

CaoticTBa u rpaguK KOpHs N-oi
CTETNeHH KaK (QyHKIHH
00paTHOM CTETeHu ¢
HATypaJIbHBIM MOKa3aTeleM

KonrtpomnsHas padora:
"CpoiicTBa u rpaduk KopHs N-
ol crenenu. MppaunoHaibHbIe
ypaBHeHHUA"

CreneHs ¢ pallMOHATbLHBIM
oKa3aTejieM U €€ CBOICTBa

https://m.edso0.ru/261843DBS

https://m.edsoo0.ru/8JLO4FGQ9

https://m.edso0.ru/8JLO4FGQ9

https://m.edsoo.ru/01A6HO8VZ

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

48

49

CreneHb ¢ palMoOHaTbHBIM
IIOKa3aTeJieM U €€ CBOICTBA

[Toxa3zatenpHast QyHKIM, €€
CBO¥CTBa U rpaduK

https://m.edsoo.ru/HFJPEPWL9

https://m.edsoo.ru/HDVG5NJ1T



https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T

50

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHU M

https://m.edsoo.ru/NI11711BM

51

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE MCTOJbI pCHICHUA
II0OKa3aTeJIbHBIX YPaBHEHUU

https://m.edsoo.ru/NXLINJSWM

52

53

54

[ToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPaBHEHUI

IToka3aTennHEIC YpaBHCHHA.
OCHOBHBIE MCTOJbI PCIHICHUA
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

IToka3aTennHEIC YpaBHCHHA.
OCHOBHBIE MCTOJbI PCHICHUA
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

https://m.edso0.ru/ATA6IMG1X

https://m.edsoo.ru/YWT7H8GT7

https://m.edsoo.ru/YWT7H8GT7

55

KonTpomnbHnas padora:
"ITokazaTenpHast QyHKIIHS.
[ToxazarenbHble ypaBHEHUS "

https://m.edsoo.ru/HNIC60OAKS

56

57

Jlorapudm yucna. CoiicTBa
norapupma
Jlorapudm umncna. CoiicTBa
Jorapudpma

https://m.edso0.ru/E2G7K9QW6

https://m.edso0.ru/I92RS5MOM

58

Jlorapudm yucna. CoiicTBa
Jorapudpma

https://m.edsoo.ru/EMCQ4R3B7

59

60

JIGCSITI/I‘IHLIG W HaTypaJIbHbIC
sorapudmbl

®opmyna nepexoaa K Ipyromy
OCHOBaHUIO

https://m.edsoo.ru/NBUG10GSP

https://m.eds00.ru/OQFIWHEX5



https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/OQF9WHEX5

61

[IpeobpazoBanue BoIpaxeHUH,
COJIepKAIIUX JIOTapr(MbI

https://m.edsoo.ru/LXMJ440QAU

62

63

[IpeobpazoBanue BoIpaxeHUH,
CoJep KAIINX JOTapr(pMbI
Jlorapudpmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduk

https://m.edsoo.ru/EP6U39XNM

https://m.eds00.ru/8TW3GXDH6

64

Jlorapugmuueckas GpyHKIus,
e€ CBOMCTBA M rpaduK

https://m.edsoo.ru/KY G9C4S4F

65

66

67

Hcnonb3oBanue rpaduka
(GyHKINU 715 peIIeHust
ypaBHEHUI

Jlorapudmuueckre ypaBHEHUSI.

OCHOBHBIE METO/IbI pEILICHUS
JOTapu(PMHUECKUX yPaBHEHUIN

Jlorapudmuueckue ypaBHEHHUSI.

OcHOBHBIE METO/BI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/V8LWTS50G

https://m.eds00.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

68

Jlorapudmmueckre ypaBHEHUSI.

OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/Z2GEE6G3I1

69

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUU

https://m.edsoo.ru/SWDPQWD14

70

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

https://m.eds00.ru/OVYGSNTLD



https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD

71

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHuu JorapupMUIECKuX
ypaBHEHU M

https://m.edsoo.ru/OVYGSNTLD

72

KonTtponsHas pabora:
"Jlorapudmuyeckast pyHKIuUS.
Jlorapugmuueckue ypaBHeHUS"

https://m.edsoo.ru/ISPXC5ZEA

73

74

Panuannas mepa yria

HOBOpOT TOYKH BOKPYI' Ha"daJIa
KOOpAuHAT

https://m.edsoo.ru/FOW5Q8FFL

https://m.edsoo.ru/FOW5Q8FFL

75

76

77

Ornpezenenue cuHyca,
KOCHHYCa M TaHI'€Hca yria
Boruncnenue 3HaueHuit
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

3Haku CHHYCa, KOCUHYCa U
TaHIr¢Hca

https://m.edsoo.ru/YAGEESVC3

https://m.edsoo.ru/FOW5Q8FFL

https://m.edsoo.ru/YA3XPQ1JL

78

3aBUCHUMOCTb MEXKY CUHYCOM,
KOCHHYCOM U TAHT€HCOM
OJIHOTO M TOTO K€ yria

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

79

80

81

Brruncnenue u ynpoiiesue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

Tpuronomerpuueckue
TOXECTBA
JlokazarenbcTBa

TPUTOHOMCTPHYCCKUX
TOXACCTB

https://m.edsoo.ru/U9IM91UJVJ]

https://m.edsoo.ru/MEB4SJ2PW

https://m.edsoo.ru/ROINAIF49S



https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S

CuHyc, KOCUHYC U TaHT'€HC

82 https://m.edsoo.ru/6EH5SHHHY
yIJIOB & ¥ -2

83 DOopMYIBI CITOKECHUS https://m.edso00.ru/7G41UGG6B

84 DopMyIIBI CII0KESHHS https://m.eds00.ru/7G41UGG6B
C

85 FIHYE, KOCHHYC 1 TaHrene https://m.eds00.ru/JB8BG5ATI
JIBOMHOTO yriia
C

86 HHVyC’ KOCHILYC M TaHreHe https://m.edsoo.ru/JBEBG5ATI
JIBOMHOTO yIJia

87 DopMyIibl IPUBEICHUS https://m.eds00.ru/C5YUBTBTC

88 DopMyIbl IPUBEACHUS https://m.eds00.ru/C5YUBTBTC
C :

89 YMMA 1 PASHOCTE CHHYCOB https://m.eds00.ru/6GNQGH5MV
CyMMa ¥ pa3HOCTh KOCHHYCOB
ApKcuHYC, apKKOCUHYC U

90 ApPKTaHTEHC YHCIIOBOTO https://m.edsoo.ru/A20WOVOPY
apryMeHrTa
P

91 cHieHie Tp MPOHOMCIpIHECII https://m.edsoo.ru/LGDUR382T
YpaBHEHUU
P

92 cHieHHe Tp MPOHOMCIpIHECII https://m.edsoo.ru/PQLVEZ6JE
ypaBHEHU
P

93 CHICHHC TpHrOHOMeTqueCKHX https://m.edso0.ru/QOK5GFZ7H
YpaBHEHUU
P

94 cHieHne TpHrOHOMeTqueCKHX https://m.edsoo.ru/YR0O5D8PZ5
YpaBHECHUHU
P

95 CLHICHHC TPHTOHOMETpHHCOIi https://m.eds00.ru/LIUSPKNSQT
ypaBHEHHI
P

96 CHICHIE TPHTOHONMETpITCCIn https://m.eds00.ru/U7NBWCNDW

ypaBHEHUU



https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

97

Pewienne TpuroHoOMeTpu4ECKUX
ypaBHEHUH

https://m.edsoo.ru/89ZKWG015

98

KonTtponsHas pabora:
"TpuroHomeTpuyeCcKue
BBIPOKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEHUS"

https://m.edsoo.ru/IF11SN76Q

99

ITocmemoBaTeIbHOCTH, CIIOCOOBI
3aJaHus OCJIEI0BATEIbHOCTEH.
Metoa MaTeMaTHICCKOM
UHIYKITHH

https://m.edsoo.ru/5VMC7JBEV

100

101

MOHOTOHHBIE 1 OTPAaHUYEHHBIE
IIOCJIEIOBATEIBHOCTH. McTOpus
aHanmm3a 0ECKOHEYHO MaJIbIX

Apudmernueckas u
F€OMETPUYECKAsl POTPeCcCUs

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/50RW02V1E

102

beckoneuno yObIBaromas
reoMeTpHuuecKas mporpeccus

https://m.edsoo.ru/VG377T8EY

103

104

105

CyMMa 0eCKOHEYHO
yObIBaIOLIEH reoMeTpruIeCcKon
IPOTPECCUH

JInHeHbIN U
JKCIIOHEHIMAJIBHBIN POCT.
Yucno e. PopMyiia CI0KHBIX
MIPOLIEHTOB

dopmyna CI0KHBIX TPOLIEHTOB.
Pemenue 3amau

https://m.edso0.ru/TY1S3DAPL

https://m.edsoo.ru/UM1H7BTW2

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

106

Hcnonb3zoBanue mporpeccuun
JUTS pEIICHUS peallbHbIX 3a]a4
MIPUKIIATHOTO XapaKTepa

https://m.edsoo.ru/ARPHBD4Y1

107

Hcnonb3zoBanue mporpeccuun
IJId pCHICHU A PCAJIbHBIX 3a1a4
MPUKJIAHOTO XapaKTepa

https://m.edsoo.ru/ARPHBD4Y1

108

109

110

HemnpepoiBHBIE QYHKIMHT U UX
cBoricTBa. Touka pa3psiBa.
AcumnToTs rpadukoB
byHKIII

CaoticTBa GyHKIMI
HETIPEPBIBHBIX Ha OTPE3Ke

MeTton uHTEpBAIOB [
pelleHus: HEPaBEeHCTB.
[IpumeHeHue CBOMCTB
HENPEPBIBHBIX (PYHKINN

https://m.edso0.ru/BXCP9CRNV

https://m.edso0.ru/DP10ESGVN

https://m.edsoo.ru/A364LEWCO

111

Meto1 UHTEPBAIOB AJISt
pELICHUS HEPABEHCTB.
IIpuMeHeHne CBOMCTB
HENpepbIBHBIX (QYHKIMN

https://m.edsoo.ru/RVQDQWS5SP

112

[IprMeHeHne cBOMCTB
HENPEPBIBHBIX PYHKINN AJIs
pelIeHus 3a1a4y

https://m.edsoo.ru/VAMMSCCCD

113

Ornpenenenne, reOMeTPUIECKHUI

U GU3NYECKUN CMBICTT
IIPOU3BOJHOM

https://m.eds00.ru/1YSJQ5NXT



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/1YSJQ5NXT

Onpenenenue, GU3NIECKUN U

114 T€OMETPUUYECKHI CMBICTT https://m.eds00.ru/5707NISYJ
MIPOU3BOIHOMN
115 [IpaBuna muddepeHrpoBanus https://m.edsoo.ru/H13R9OF8T
116 [IpaBuna nuddepeHmpoBaHus https://m.edso00.ru/CIXJYCLA4P
117 [IpaBuna muddepeHrpoBanus https://m.edso00.ru/401LVJIEZL
IT
118 POHSBOATBIC STIEMEHTAPHBIX https://m.eds00.ru/9CGE6EOL3
byHKIMi
II
119 P OHSB?HHHG DJICMEHTAapHEIX https://m.edso00.ru/OX3T1IGG2
byHKIMI
II
120 P OHSB?HHHG SJIEMEHTAPHbIX https://m.eds00.ru/OX3T1IGG2
byHKIII
v .
121 PABHEHHE RACATEIRHON K https://m.edso0.ru/NNA3B1850
rpaduxy GyHKIHUN
v .
122 PABHCHHE KACATCIRHOM K https://m.edso0.ru/2MS8V364A
rpaduxy GyHKIUN
O00011eHNEe U CUCTEMATU3ALIS
123 3HAHUH 0 TeMe https://m.edsoo.ru/TQIHPC7B3
"IIpousBoHas"
K 6ora:
124 " OHTPOTIRHAA 1?,3 ora https://m.eds00.ru/72752YHQ9
IIpousBoaHas
[ToBTOpenue, 06001IEHNE,
cUCTEeMaTH3aIus 3HAaHUI
125 " JlelicTBUTENIbHBIC YHCTIA,
paroHaIbHbIC YPAaBHEHUS U
HepaBeHcTBa"
I1
126 oBTOpeine, obobuenite, https://m.edso0.ru/PCOMVZEMH

cHCTeMaTHU3alus 3HaHU!



https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

"CucreMbl TUHEWHBIX
aBHeHun"
yp

127

128

129

[ToBTOpeHnue, 06001ICHNE,
cHCTeMaTHU3aIus 3HaHUMN
"®yHKIUN U rpapuKu”
[ToBTOpEHmE, 0600IIECHNE,
cHUCTeMaTh3aIys 3HaHUH
"Crenennas pyHkuus"
[ToBTOpEHME, 0000IICHUE,

CUCTEeMAaTH3alMsl 3HAHHHA
n L n
ApudmeTnieckuii KopeHb

https://m.edso0.ru/RI36 TWPAT

130

[ToBTOpenue, 06001ICHNE,
CHCTEMAaTHU3alMs 3HAaHUH
"UppaunoHalibHbIE 1
MOKa3aTesbHble ypaBHEHUs"

https://m.edsoo.ru/FF21A8SJZ

131

132

133

Wrorosas koHTposibHas paboTa

[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alMs 3HAHWI

[ToBTOpenue, o6odIIEHKE,
cucTeMaTH3alus 3HaHUH
"Jlorapudmsl.
Jlorapugmuueckue ypaBHEeHUs'

https://m.edsoo.ru/7LME3ZN27

https://m.edsoo0.ru/Y1L9K7609

134

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3als 3HAaHUI:
"TpUroHOMETpUYECKUE
BBIPAXKECHUS"

135

[ToBTOpenwue, 0600IIEHNE,
CHUCTEMaTU3alys 3HaHUH:



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/FF21A8SJZ
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9

"TpUroHoMeTpuyeCcKue
ypaBHEHUS"

[ToBTOpeHnue, 06001ICHNE,
136 cUCTEMATH3AaIMs 3HAHUN

"IIpousBonas"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAaHMIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleIoBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI

https://m.edso0.ru/EQSB1SYNM

https://m.edsoo.ru/MWV7FOW9ADE

https://m.edso0.ru/N61EY0OQXN

https://m.edsoo0.ru/39CNHJISO

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (GYHKIIUHU HA
OTpe3Ke

https://m.eds00.ru/GN11SQZZR

https://m.edsoo.ru/CSANWBULB



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB

Haxoxxaenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/BEQWXUF3F

10

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

https://m.edsoo.ru/FILC58HIG

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

13

14

Bxonanas KOHTPOJIbHAasA pa60Ta

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUITy4dlIero
peLIeHHs B IPUKIAIHBIX
3ajJayax

[IpuMeHeHne Mpon3BOHON IS
HaXO0XACHUS HaWIyqIlEero
pelIeHNs B TPUKIAIHBIX
3a1a4ax

https://m.edsoo.ru/641KWZ70D

https://m.edsoo.ru/ZMPEN7APJ]

https://m.edsoo.ru/JQ4T53RW5

15

[Tpumenenne npou3BOTHOM IS
oTIpe/IeJICHUsI CKOPOCTH U
YCKOpEHHs Ipoliecca,

https://m.edso0.ru/lJOCONW57



https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57

3aJJaHHOTO (POPMYIION MK
rpadgukom

IIpuMeHeHne Npou3BOJHON IS
OIIpEIEJIEHUs] CKOPOCTH U

16 YCKOpEHHUs mpoliecca, https://m.edsoo.ru/HXTRI77A5
3aJJaHHOTO (POPMYJION MK
rpadgukom

17 Komnozunus GyHkimit https://m.eds00.ru/0D1VDOCOZ

18 Kommnosurus ¢yHkimit https://m.edsoo.ru/P6PCUHT4D

19 Kommosurus ¢pyHKIMi https://m.edsoo.ru/LGNJMKSO00
I'eomerpuueckue 0Opassl

20 yYpaBHEHUI Ha KOOPJIMHATHOM https://m.edsoo.ru/WUIS4RBXB
TUIOCKOCTH
I'eomeTrpuueckue o6passl

21 ypaBHEHU HA KOOPJIWHATHOM https://m.edsoo.ru/RWWLNFOGR
MJI0CKOCTH
KonTponbHas pabora:

22 "HccnenoBanue QyHKIHIA ¢ https://m.edsoo.ru/8DME3XV95
MTOMOIIIBIO TTPOU3BOAHOM"

23 Hepo 00bpasHas, OCHOBHOE https://m.eds00.ru/GS6KL8IMB
CBOMCTBO NIEpPBOOOPa3HBIX
ITepBooGpa3Hbie

24 OJICMEHTAPHBIX (DYHKIIHIA. https://m.edsoo.ru/JU3413GVM
[TpaBuia HaX 0K ICHHUSI
epBOOOpPaA3HBIX

25 Hepoobpasiibie https://m.edso0.r/FN7VYQ15Z

3JIEMEHTAPHBIX (QYHKIIUHA.



https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z

[IpaBuna HaxoXIeHUS
epBOOOPa3HBIX

26

27

28

Nurerpai. I'eomerpudeckuii
CMBICJI HUHTErpajia

Brruucienue onpenenéHHOTo
HWHTEerpasa 1mo ¢opmyie
Herorona-Jleiibauna
Brruucnenue onpenenéHHOro
UHTErpana mno gopmysie
Herorona-JleiiOauna

https://m.edso0.ru/GGPXB7R8C

https://m.edso0.ru/4R97WJZ52

https://m.edsoo.ru/1AJ8M4RQT

29

[IpuMeHeHne nHTErpasa U1
HAXOXJEHUS TUIOLAIeH
IJIOCKUX (UTyp

https://m.edsoo.ru/MU24JIJVID

30

31

32

[IpuMeHeHne nHTErpaIa U1
HaXO0XXIeHUI 00HLEMOB
T€OMETPUUYECKHUX T

[Ipumepsl perieHui
mddepeHIranbHbIX
YpaBHEHUU
[Ipumepsl perieHui
mddepeHIranbHbIX
ypaBHEHUH

https://m.edso0.ru/77COVHI1CS

https://m.edsoo.ru/GV6VHS88LS

https://m.edsoo.ru/GQOI8P1PX

33

Maremarnueckoe
MOJEJIMPOBAHUE PEAIBHBIX
IIPOLIECCOB C IIOMOIIIBIO
nuddepeHInaTbHbIX
ypaBHEHUU

https://m.edsoo.ru/LLIDKMSOC



https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC

34

Konrponsnas pabora:

"[TepBooOpa3Has u uHTErpal'

https://m.edsoo.ru/06 KKZN9AH

35

36

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

https://m.edso0.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

https://m.edsoo.ru/35V07LIOQ

38

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

https://m.edsoo.ru/CNQLI1CBYR

39

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

https://m.edsoo.ru/JYONTMOI5

40

OT10op KOpHEi
TPUTOHOMETPHUYECKUX
YPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

https://m.edsoo0.ru/ODHC3ZFH2

41

OT10op KOpHEi
TPUTOHOMETPHUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

https://m.edsoo.ru/EY67USIYI



https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI

42

43

44

OT10op KOpHEi
TPUTOHOMETPHYECKUX
ypaBHEHHUH ¢ TOMOLIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPHYCCKUX
yYpaBHEHHUH C TOMOLIBIO
TPUTOHOMETPHYICCKON
OKPY>KHOCTH

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

https://m.edsoo.ru/60J90Z11W

https://m.edsoo.ru/NPGOZ1WAL

https://m.edsoo.ru/BIEFQCOPY

45

46

Pemrenne TpuroHoMeTpu4eCKux
HEPABEHCTB
Pelrenne TpUroHOMETPUYECKUX
HEPABEHCTB

https://m.edsoo.ru/P9CTAGVUJ

https://m.edsoo.ru/DC43MAHFK

47

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

https://m.edsoo.ru/SESMOFQW7

48

KonTponbHas pabora:
"I'pacduxu
TPUTOHOMETPHUUECKHUX
GbyHKIUI.
Tpuronomerpuyeckue
HepaBeHCTBa"

https://m.edsoo.ru/5JH7N1DTD

49

50

OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI PCHICHUS
MOKa3aTCJIbHBIX HEPABCHCTB

https://m.edso0.ru/SEG5BXW30Q

https://m.edso0.ru/OK0I4ANOQNY



https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY

OcHoBHBIC MCTOJbI pCHICHUSA

51 https://m.edsoo.ru/XK1IL8C06
MMOKa3aTeIbHBIX HEPABEHCTB
@)

52 CHOBHDIC MCTOBI PEICHIA https://m.edso0.ru/S16YS5E1UA
ITOKA3aTCIIbHBIX HepaBeHCTB
OCHOBHBIE METOJIBI PELICHUS

53 ARLP https://m.eds00.ru/HBE6M6CYQ
Jorapu(GMUIECKUX HEPABEHCTB
@)

54 CHOBHBIC MCTOB PEICHIA https://m.edsoo.ru/TPJ4YUEUS8
Jorapu(GMUYECKUX HEPABEHCTB
@)

55 CHOBHBIC METOAB pEHICHIA https://m.eds00.ru/SCAWSDATP
norapuMUIECKUX HEPABEHCTB
@)

56 CHOBHBIC METO/IS! POUICHIA https://m.eds00.ru/6XWRKOGBQ
Jorapu(GMUIECKUX HEPABEHCTB
@)

57 CHOBHBIC METOJIBI pEICHHA https://m.edsoo.ru/7TNSOMGU5A
HPpAaLMOHAIIBHBIX HEPABEHCTB
@)

58 CHOBHBIC METOJIBI pEICHHA https://m.edsoo.ru/NYRQK?20JO
HppaLMOHAIIBHEIX HEPABEHCTB
@)

59 CHOBHDIC METO/IBT PEICHHA https://m.edsoo.ru/TKEL6CU7P
UppaIMOHALHBIX HEPABEHCTB
OcHo € METO elle

60 HOBHDIE METO/Ib! PELICHIA https://m.eds00.ru/SOOR8V677
HPpAaLMOHAIIBHEIX HEPABEHCTB
I'paduueckue MeTo b1

61 pELIEHHS UPPALTUOHATBHBIX https://m.edsoo.ru/CEFJGB7PP
YpaBHEHUU
I'paduueckue MeTo b1

62 pELIEeHNs UPPALMOHAIBHBIX https://m.edsoo.ru/5SDTMHOB9G

ypaBHEHUH



https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G

63

I'padmueckue meToap
pelIeHUs TOKa3aTeIbHbIX
ypaBHEHUU

https://m.edsoo.ru/PWK5FHRL1I

64

I'padmueckue meToab
pEIlICHUS TOKa3aTeIbHBIX
HEPABCHCTB

https://m.edsoo.ru/4W29Z2JPZ4

65

66

67

I'padnaeckue meTomb!
pereHust JorapupMHUIECKUX
YpaBHEHUU

I'padmueckue metoabt
pelieHus JorapuGMuIecKux
HEPaBEHCTB

I'paduueckue metoab
pelieHus JorapuGMuIecKux
HEPaBEHCTB

https://m.edsoo.ru/AYOLSVBOH

https://m.edso0.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

68

I'paduueckue meToapt
perieHus oKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUI

https://m.edsoo.ru/2NOQX4IT5

69

70

71

['paduueckue meToapt
pelieHus oKa3aTeIbHBIX 1
Jorapu(PMUYECKUX YpaBHEHUM

I'padmueckue meToab
pelieHus MoKa3aTeNIbHbIX 1
Jorapu(MHUIECKUX HEPABEHCTB

I'padmueckue MmeToab!
pelIeHus: MoKa3aTeIbHbIX U
norapuMHUYECKUX HEPABEHCTB

https://m.edsoo.ru/\WN6ON936V

https://m.edsoo.ru/5285JJ23I

https://m.edsoo.ru/H7RCFPHRQ



https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ

72

73

Konrponsnas pabora:
"HUppanuroHaibHEIE,
MoKa3areabHbIe U
norapudmudeckue
HepaBeHCTBA"

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETpHUYEcKast POpMbI
3aMnMucy KOMIUIEKCHOTO YHCTia

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

74

KommiekcHble uncia.
AnreOpanyeckas u
TPUTOHOMETpUYECKast (POPMBI
3aIMCH KOMIUICKCHOTO YHClIa

https://m.edsoo.ru/NXW7I0PUS

75

76

77

Apudmerndeckue oneparum ¢
KOMIIJICKCHBIMHU YK CJIaMU
Apudmernueckue onepaum ¢
KOMILJIEKCHBIMU YHCJIaMU
N300pakeHre KOMIIEKCHBIX

YHUCCJI Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4AMH5SJ9B0

https://m.edsoo.ru/N8U560RS8

78

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

https://m.edsoo.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMITJIEKCHOTO
qucia

https://m.edsoo.ru/5VW220UC2



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau n-oit
CTEIEHH U3 KOMIUIEKCHOIO
qucia

https://m.edsoo.ru/YCWOXQ3E6

81

IIpuMeHeHnEe KOMIUIEKCHBIX
YUCeJl IS pEeIEHUs
(bU3HUECKUX U
TrEOMETPHUYECKUX 3a7a4

https://m.edsoo.ru/M33HA2FT9

82

83

Konrponsnas pabora:
"KommiekcHble yucia"

HaTypaJ'IBHBIe K O CIbIC YHCJIa

https://m.eds00.ru/GUNT4POQPE

https://m.edsoo.ru/6L53P0CIQ

84

85

86

HarypanbHble u niensie yucna

IIpumeHneHne MpU3HaKkoB
JEJIMMOCTH LIEJIBIX YUCE
[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIbIX YNCE

https://m.edsoo.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y18

https://m.edsoo.ru/BKXH3VHMC

87

88

89

90

[IpuMeHeHne npu3HaKoB
nenmumoct nensix uncen: HOJI
n HOK

[IpuMeHeHue npu3HaKoB
nenmumoctu nensix uucen: HOJL
n HOK

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
OCTaTKH I10 MOJYJIO

https://m.edsoo.ru/U549JT5GI

https://m.edso0.ru/R9TIFXZWU

https://m.edsoo.ru/5SFNDP0OC41

https://m.edso0.ru/LNZN330RG



https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG

91

92

IIpuMeHeHue pu3HaKoB
JEJIMMOCTH LIEJIbIX YUCEIL:
anroput™ EBknnna s
pelIeHns 3a1a4 B LEJIbIX
quciax

KonTponbnas padora: "Teopust
HeNbIX yucen"

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

94

95

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUSI

Cucrema n COBOKYITHOCTb
ypaBHeHHﬁ. PaBHocuibHBIE
CUCTEMBI U CUCTCMBbI-CJIICACTBUA
OCHOBHEBIE MCTOJbI PCIICHHA
CHUCTEM U COBOKynHOCTCﬁ
palluOHAJIBHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/6QAMHIWA49

https://m.edsoo.ru/2NYFSL1RC

https://m.edso0.ru/CKESHUS7T

96

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEN
UppaloOHAIbHBIX YPaBHEHHH

https://m.edsoo.ru/JKOPF5PM2

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeNIbHBIX YPABHEHUI

https://m.edsoo.ru/51Z5AIVWZ

98

99

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
ITOKA3aTEeIbHBIX YPAaBHEHUI

OCHOBHBIE METOABI PELLIEHUS
CHCTEM U COBOKYITHOCTEN
JorapupMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/104NP4AWEE



https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE

100

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/XIK82R4Y3

101

[IpumeHeHue cucrem k
PELICHNI0 MaTEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX
obJnacTelt HAyKH U peaibHOU
YKU3HU, UHTEpIIpETaLUs
MOJIyYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/FVBOQN9AROD

102

103

104

105

[IpumeHeHue cucrem k
PELICHNI0 MaTeMaTH4YECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U pealbHOMN
KU3HU, MHTEpIPETaLUs
IIOJIyYEHHBIX PE3yJIbTaTOB

[IpuMeHeHne HEpaBEHCTB K
PELICHUI0 MAaTEMAaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
obacTeil HayKH U peabHOM
KU3HU, UHTEpIIpETals
ITOJIyYEHHBIX PE3YJIBTATOB

KonrtponbHas pabora:
"CucreMsl palliOHAJIbHBIX,
UppaloHaIbHBIX
MOKa3aTeJIbHBIX U
Jorapu(MUIECKuX ypaBHEHUN"

ParmonanbHble ypaBHEHHUS C
napameTpamu

https://m.edsoo.ru/BS2BRDQ8D

https://m.edso0.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B



https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B

PanmonansHble HEpaBEHCTBA C

106 https://m.edsoo.ru/AX7UKVAVW
napaMeTpaMI/I
P

107 AUHOHAILHBIC CHCTEMBI € https://m.eds00.ru/CMKDAUGBP
rapameTpamu
4!

108 PPALITOHAILHEIC YPaBHEHH, https://m.edso0.ru/PFOEGIXEG
HepaBCHCTBa C napaMeTpaMH
4!

109 PPAHORATLHBIC CHETEMBL © https://m.edsoo.ru/GVGKCPRJZ
rnapameTpamu
II

110 ORA3ATCILHBIC YPABHEHILL, https://m.edso0.ru/QJ4K1Y35W
HEPaBEHCTBA C lTapaMeTpamMu
II

111 ORASATCIILHPIC CHETEMBI € hittps://m.eds00.ru/M725624S0
rnapameTpamu
JI

112 OTapHQMIICCKHE yPaBHeHH, https://m.edsoo.ru/114BBN6PR
HEPABEHCTBA C ITapaMeTpaMu
JI

113 OrapupMUICCKHE CHCTEMSI ¢ https://m.edsoo.ru/1IUS8V5YYB
rapameTpamu
T

114 PHTOTOMETPHHCCKHE https://m.edso0.ru/J3E6M4K5P
ypaBHeHI/ISI C napaMeTpaMH
T

115 PHTOHOMETpHHECKIE https://m.edsoo.ru/KXSQ1IMLXW
HEPaBEHCTBA C ITapaMeTpamMu
T

116 PHTOTOMETPIHCCKHE CHCTCMBL https://m.eds00.ru/EGQYTSCMK
C mapaMeTpaMu
HOCTPOCHI/IC 1 UCCIICOOBAHUC
MATCMATHUYCCKUX MOHCHCﬁ

117 peaJIbHBIX CUTYyaLUi ¢

IIOMOUIBIO YPaBHEHUH C
napameTpamu



https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK

118

119

120

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MoJIeNen
peaIbHBIX CUTYyaLU C
MTOMOMUIBIO CUCTEM YPaBHEHUM C
rnapameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MoJeNen
peaIbHBIX CUTYyaLU C
MIOMOIIBIO CUCTEM YPaBHEHHUIA C
napameTpamu

Kontponbnas pabota: "3agaun
¢ nmapametrpamu"

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54XJ

https://m.edsoo.ru/AUDRLEGIH

121

122

123

124

[ToBTOpeHme, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
CcHUCTEMaTH3alMs 3HAHWIA:
"VpaBHeHus"

[ToBTOpeHue, 06001IeHNE,
cucTeMaTHU3alus 3HaHUH:
"VpaBaenus. CuCTeMbI
ypaBHEHH"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTHU3aI1sl 3HAHMIA:
"Hepasencrsa"

https://m.eds00.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.eds00.ru/0T5CT6Z9Y

https://m.edso0.ru/785E3G27D

125

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"HepaBencrsa"

https://m.edsoo.ru/JNOOB5EMJ



https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ

126

[ToBTOpeHue, 06001EeHNE,
CUCTEeMaTH3allusl 3HAaHH:
"HepaBencrna"

https://m.edsoo.ru/S60BDW8R5

127

[ToBTOpeHme, 06001EeHNE,
cHCTeMaTHu3allus 3HaHUM:
"IIponsBonHas u e€
npuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpeHme, 06001EHNE,
CHCTEeMaTH3alus 3HAHUI:
"IIpon3BonHas u eé
npuMeHexnue"

https://m.edsoo.ru/ITBR16TV4

129

130

131

132

[ToBTOpEeHHE, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHexnue"

[ToBTOpenue, 060061IeHNE,
CUCTEMATHU3AIMS 3HAHHH:
"NuTerpan u ero npumexnexue"

[ToBTOpenue, 060061IeHNE,
cUCTeMaTh3aIys 3HAHMI:
"OyHKIMN"

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTHh3alysl 3HAHMI:
"OyHKIMN"

https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edso0.ru/O9UIWIKA2

https://m.edso00.ru/QY81HGQQV

133

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH
"OyHKIIN"

https://m.edso0.ru/8Q9LO0YAR1

134

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/BMDRMCOPG



https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/BMDRMCOPG

[ToBTOpeHme, 06001IEHNE,

135 N 1 https://m.edso0.ru/N7J3K1FD7
cucreMarui3anus 3HaHUU
I1
136 OBTOpEHHE, 0b0bmenHe, 1 https://m.eds00.ru/SANNIWXQM
cucreMarunl3anus 3HaHUuUu
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME



https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATHSMH: pPAlMOHAIBHOE W JCHCTBUTEIHLHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonHATe  apu@MeTHUecKue Omepalud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BomonusaTe  npuOMMKEHHBIE — BBIYMCIICHHUS, HUCIONB3YS  IpaBHIIa
' OKpYTJICHUS, IeTIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTENICHb C IIEIBIM T0Ka3aTeIeM, CTaHAapTHAS
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
' MCIOJIb30BaTh MOJIXOAIIYI0 (POpPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI IS
pelLeHNs MPAKTUYECKHX 3a/1a4 U PECTABICHUS JAHHBIX
OnepupoBaTh NMOHATHUSMH: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIEHOTO
15 yIjla; WCIOJIb30BaTh 3alliCh TPOU3BOJBHOTO yrja uepe3 oOpaTHbIE
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppalMOHATILHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TipeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKECHUH W
' pemarh TPUTOHOMETPHUYECKIE YPaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPAllMOHATBHBIX
2.3 BBIDQKEHUI W pelaTh OCHOBHBIC THITBI IIENBIX, PAMOHATBHBIX H
UppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHble CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIpQ)KEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 3ajlaud, UCCIIEI0BaTh
MOCTPOCHHBIE MOJIENIU C MCIIOJIb30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIHUH,

3.1 00JacTh OmpeAeNieHUssT M MHOXKECTBO 3HAYeHUW (QYHKIUH, Tpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKITUN
3.2 OnepupoBaTh MOHSATHUSAMH: YETHOCTh W HEUETHOCTh (YHKIUU, HYIU
' (byHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Crpoutb W uuTarh TpaQuKH JIMHEHHOW (QYHKUIMHU, KBAaIPATUIHOU
' GbyHKIMY, cTeneHHON (GYHKIIUU C LIEIbIM MToKa3aTesieM
Hcnonb3oBare Tpadukd (QYHKUIUH A5 HMCCIEIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH TpU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peanbHOM JKM3HH, BBIpaXaTh (opMylaMH  3aBHCHMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
a1 OnepupoBaTh MOHATHSIMHU: IOCIEIOBATEIBHOCTD, apUPMETHUYeCKass |
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TNOHATHSAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  T'eOMETPHYECKOM
pOTpeccuu
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIEIOBATEIIBHOCTEM W TPOTPECCHl s
' pelleHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Uil  ONHCaHHS
5.2 peabHBIX MPOIIECCOB U SBICHUH, TIPU PEIICHUH 3a/1a4 M3 JPYTUX YIEOHBIX
PEMETOB
5.3 OnepupoBaTh  MOHATUAMU:  ONpEJAEICHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yIbTATHI OCBOCHHS OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJabTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MOHATHAMU: HATypallbHOE, LIEJI0E€ YHCIIO0; MCIOJIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa3JIoKeHHE YhciIa Ha TPOCThIC
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENICHb C PAI[MOHAIBHBIM TIOKa3aTeIeM




1.3

OnepupoBaTh MOHATUAMHE: JIOTApU(PM YUCIIA, TECATUYHBIC U HATYpaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBaATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPIKALIMX JIOTapu(MBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUHM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIBb30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOpbl, COCTABISATH
BBIPAXKEHHUSI, YPABHEHHUSI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayu,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM aIapara ajareOpsl

OyHkuu u rpaguku
OnepupoBaTb NOHATUSAMU: TNEpUOANYECKas (QYHKUMS, HPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKHM IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEeHblIIee 3HaueHUs! QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX IS
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATHIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh MX U PEIICHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX IUCHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HEMpPEpPhIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ¢  (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIIEMEHTApHBIX  (YHKIHMH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS, YACTHOTO (DYHKITUI

Hcnonb30BaTe  MPOM3BOJAHYIO JJIsi  MCCleNOBaHUS  (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUSA K
MOCTPOCHHIO TPa(hUKOB




Hcmons30BaTh MPOU3BOAHYIO I HAXOXKIACHUS HAWITYYIICTO PCIICHUSA B

44 MPUKIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TMEpPBOOOpa3Hasi M HWHTErpal;, IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomute mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DPKOHOMUYECKOTO 1

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTHYCCKOI'O aHaIn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Panmonanbhple  umcna. OOBIKHOBEHHbIE M JECATHYHBIE JpoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUOoJUuYecKue  apodu.  Apudmernyeckue  olnepaluud  C
1.1  pauuoHaIBHBIMHM YHUCIAMH, IPeOOpa30BaHUS YUCIOBBIX BbIpaxkeHUH. [IpumeHnenue
AapoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3jIM4HbIX OTpaciel
3HaHUH U pPEaJIbHOM KU3HU
JlelicTBUuTenbHBIE  yMchaa.  PanuMoHanpHble W HMppalMOHAlbHbIE  YHCIA.
1.2  Apudmernueckue omnepanuu ¢ JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIUMCIICHUS], [TPaBUJIA OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO
1.3  ugmcna. Mcnonp3oBanue moaxosmeld (GopMbl 3alTUCH JEHCTBUTEIBHBIX YUCET LIS
peleHust MPaKTUYECKUX 337a4 U MPEJCTaBICHUS JaHHbBIX
14 ApudmeTnueckuili KOpeHb HaTypaibHOW cTeneHH. [leficTBus ¢ apupMeTHUeCKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPe0oOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUUYECKUX BBIpQ)KEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POpMYIIbI
53 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U APOOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpaBHEHUN U HEPABEHCTB
2.6  Pemienue TpUrOHOMETPUUECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu
31 @Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzammHO oOpaTHBIE
' GyHKIHH
3.9 OOnacte omnpezneraeHUs MW MHOXKECTBO 3HaueHUH ¢QyHkouu. Hymm @QyHkuumm.

[TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUINUU




33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U IIeTIbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPHUECKUX (DYHKIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATEIbHOCTH
Apudmernueckass U reomeTrpuueckas mporpeccud. beckoHeuHo yObIBarolias
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OeCKOHEYHO YyOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICHONb30BaHUE MPOTPECCHH  JUIS
peleH sl peaabHbIX 33aa4 MPUKIAJHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omepauuu HaJg MHoOXecTBamH. Jluarpammbsl Oiinepa — BenHa.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX IIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO
11 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
11 Hartypanbhble u nenslie uncia. [lpu3Haku AeIMMOCTH HENbIX Yucel
1.2 CreneHsb ¢ paliluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpaKEHHN, COACPIKAIINX CTENICHH C PAI[IOHATEHBIM
' HoKa3aTesieM
2.3 [TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUS U HEPABEHCTBA
26 Cuctembl JHMHEHHBIX ypaBHeHHMH. PerneHune NpUKIAAHBIX 3a/Ja4 C IOMOILBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIMOHAIBHBIX YPABHEHUH 1 HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHMH, CHCTEM M HEPABEHCTB K PELICHHUI0O MaTeMaTHYEeCKHUX
' 3aJa4 M 3a/1a4 U3 Pa3IMYHbIX 00JIacTell HAyKu U pealbHOM KU3HU
3 OyHK1IUU U Tpaduku




Oynkius. [lepuoanyeckne (yHkmuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl GyHKUIMHM. HawmOosblliee W HaWMEHbIIEe 3HAYEHUE
(GYHKLIMN Ha IPOMEXYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazarenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadhukoB QyHKIHHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (QYHKUMH UL UCCIEAOBAaHUS  IPOLECCOB U

3.5 3aBUCUMOCTEH, KOTOpble BO3HHUKAIOT IPHU PELICHHWU 3a/1ad U3 APYruxX y4eOHBIX
IIPEAMETOB U PEaIbHOMN )KU3HU

4 Hauana maTremMaTueckoro aHaimsa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS HEPABEHCTB

4.2 IIpouzBonnas pynkuuu. ['eomerpuueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHBIX (QyHKUMNA. DOpMysbl HaXO0XKAECHUS MPOU3BOIHON

' CYMMBI, IPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpuMeHeHHe NPOU3BOAHOM K MCCIEIOBAHUIO (YHKIMI Ha MOHOTOHHOCTb M

4.4 sKcTpeMyMbl. HaxoxxaeHne HaubosblIero 1 HauMEHbLIEro 3HaueHus! (PyHKIMMY Ha
OTpe3Ke
[TpuMeHeHMe NPONU3BOAHOM AJIs HAXOXKICHHSI HAMTYYILIEro PeIeHNs B IPUKIIaIHbIX

4.5 3ajayax, IS OIpEeJeNieHHs CKOPOCTH Ipolecca, 3aJaHHOro (GopMysnod HIu
rpaduKom

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpai, ero reomeTpuueckuil 1 pu3ndeckuii cMbIci. Borunciaenne uarerpana no

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeIHEro 001Iero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh W ONEPUPOBATH TOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYyTUPOBATH
0o0paTHOE W MPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTMYECKYIO  IPABUIBHOCTb  PACCYXKICHHWM; yMEHHUE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPAllMU Haj
MHOXECTBAMH; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMM: HATypajdbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTETIeHb C ILIEJIBIM TMoKa3aTesieM, KOPeHb HaTypalbHOMN CTETIeHH, CTETICHb
C palMOHAIBHBIM  [OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOriee kpaTHOe, anropuT™ EBKITHIA MpH pelrieHn  3a1ad; 3HAaKOMCTBO C
pPasNMYHBIMM ~ TO3UIIMOHHBIMM ~ CHCTEMaMHM  CUMCJICHHUS; yMEHHe
BBITTOJIHATh BBIYMCIICHHE 3HAYCHHH W TpeoOpa30BaHUsS BBIPAKEHHHA CO
CTENEHsAMHU U JiorapudmMamu, npeoOpa3oBaHus IPOOHO-paIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTprIecKas mporpeccus, 0eCKOHEUHO
yObIBaroIasi ~ reoMeTpuuecKass  Iporpeccus;  yMEHHE  3a]aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONepUpPOBaTh HMOHATHUAMU: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckas, TPUrOHOMETpUUYECKas U
anreOpanyeckas); yMeThb INPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMH: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OonepupoBaTh INOHATHUAMU: palMOHAIbHBIC, UPPALMOHAIIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBAThH
HNOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHUH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbBI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peIIATh
YPAaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PELICHHUS MATEMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUHUSA, YETHOCTh (YyHKIUH,
HNEPUOJIMYHOCTh (YHKIIHMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUECHUs
(GYyHKIMU Ha IPOMEXYTKE, HeIIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeaeIEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOU3BEAEHHUSA, YACTHOTO W
KOMIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNOoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIINME 3HaueHUs (PYHKLUUN; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTH4ecKoro
aHaJINM3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4IlEro
peIIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO




HHTCrpaia, NpUBOAUTL NPUMCPBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIMS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHUYECKHE
GyHKLMU, TOKa3zaTesnbHas M Jorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYrHX Y4EOHBIX MPEJIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHM, HEPABEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM ¥ YacTH, HA JIBUKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4d U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBAaTh IOJYyYEHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbl II0 YCJIOBHIO 3aJ1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(dMeTHUeCcKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUEHHU S, pa3Max, JUCIEPCHs, CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKATh, HHTEPIPETUPOBATD
nH(opMaIrio, MPEJACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U ABJICHUH; IPEICTABIIATD
uHpopMaIMi0 ¢ TOMOIIBI0 TaONHWI W JAWarpaMM; HCCIEI0BaTh
CTaTUCTHYECKUE JIaHHBbIC, B TOM YHCIE C IMPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; I'pa)UueCKHU UCCIIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOU
BEPOSATHOCTH, (hopmyny bepryinn, komOuHaTopHble HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; YMEHHE ONEepUpPOBAThH
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlyuallHOW BEJMYMHBI, (YHKIHHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTrO, II0Ka3aTeJbHOTO W HOPMAJIbHOTO paclpe/ieleHui;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNIeHUuN JUIs
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUYETaHNE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSITh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJIsl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITHH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH MTOJIYUEHHBIA PE3yIbTaT

YMeHne omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpsMBIE,
MapaJuIeIbHOCTh U MEPHNEHIUKYIISAPHOCTD IMPSAMBIX U IIJIOCKOCTEM, yroi
MEXIY IHPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YrOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHNH 33734y U3y4eHHbIe (aKThl U TEOPEMBl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIBHBIII MHOTOIPAaHHHUK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapajmienenurne]n, npu3sMa, Nupamuja, ¢urypa ¥ MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, HMPU3MBI, KOHYCa, LMWIUHIApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO ITapajuleICUIela, TUPaMUIbl, IPU3MBI, LWIMHIPA,




KOHYcCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHHUS KOHYCAa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacaromiascs cdepsl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTb MHOTOTPAaHHHUKH, (UT'YPHI U TIOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMynHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
O CBOWCTBax M NMpHU3HAKaX I'€OMETPUYECKUX (HUryp, 00OCHOBBIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOAO0OMS, IO0J0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
UCKYCCTBE, apXHTEKType; HCIOIh30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPY PEIICHHUH 33]a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JUTHHA, YTOJ,
ioniaib, 00bEM) MpH pElIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, O0O0BEM, IJIOMIAIh TOBEPXHOCTH), HCHOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMaas cepnl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3iokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHUE, YTOJd MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh MOAXOMAMIMHA METOA IS pelIeHUs 3a/1a4H;
IIOHUMAaHNE 3HAYUMOCTH MAaTEMaTUKH B M3Y4YEHHM IPUPOJIHBIX U
OOIIIECTBEHHBIX ~NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANUTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTH4YeCKOM HayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpAIBHOM cTeneHu. JleicTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHbIe uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmmkEHHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, NPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BbIpakeHUN

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppainmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN 1 HEPABEHCTB

2.10 VYpaBHeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaeuTeb MaTPHUIIBI
3 OyHKIMU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yérneie u Heu€THbIe GyHKIMU. [lepuoauueckue GpyHKIUMN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢yskuum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HaumOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX MTPOIEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (PYHKIMN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs GYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoOXxecTBO, onepaluu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHukKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






