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1. MOACHUTEJIbHASA 3AIIMCKA

Pabouas nporpaMmma y4eOHOTO Kypca «Anrebpa Havasna
MaTEMaTUYECKOro aHanu3a (yriryOJIeHHbIA ypoBeHb)» s oOydatronuxces 10 - 11
KJlaccoB  pa3zpaboraHa Ha ocHoBe DenepanbHOro - rocynapcTBEHHOI'O
00pa3oBaTEIbLHOIO CTaHAapTa CpeAHero olmiero oOpa3oBaHus, € Y4E€TOM
COBPEMEHHBIX MHPOBBIX TpPEOOBAaHMM, MPEABABISAEMBIX K MaTEeMaTHYECKOMY
00pa3oBaHUIO, U TPATUIIUK pOCCUKCKOTO 0Opa3oBaHus. Peanuzanus nporpaMMbl
o0OecrneunBaeT OBJAJCHUE KIOYEBbIMUA KOMIIETEHLIUSMHU, COCTABIISIOIIUMU OCHOBY
JUIS ~ CaMOpa3BUTHUA W HENPEPhIBHOTO  00pa3oBaHUS,  LIEJIOCTHOCTH
OOIIEKYIbTYpHOTO, JHUYHOCTHOTO U TO3HABATEIBHOTO pPAa3BUTUS JIMYHOCTU
00yUarmuXxcs

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA «AJITEBPA u
HAYAJIA MATEMATHYECKOI'O AHAJIM3A (YIJIYBJIEHHBIN
YPOBEHDb)»

VYuebnblii Kypc «AnreOpa W Hayajga MaTeMaTUYECKOTO aHAJIU3a» SBISETCS
OJIHUM W3 Hanbosee 3HAYMMBIX B MPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECHEYMBAECT WHCTPYMEHTAIbHYIO 0a3y AJis
U3yYCHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, & C JPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTPaKTHOE MBIIUICHUE O0yUYalolUXcs Ha YPOBHE, HEOOXOIMMOM
JUI OCBOCHHUsI MHGOPMATUKHU, OOIIECTBO3HAHMS, HCTOPHUH, CIIOBECHOCTH U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOro Kypca OOydJarommecs OBIIaJIEBalOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOH HayKw, KoTopas (opMyiIupyeT cBou
JOCTHKEHHS B MaTeMaTuyeckoi opme.

VY4ebuplii Kypc anreOphl W Hadall MaTeMaTHYECKOTO aHallh3a 3aKJIaJlbIBAeT
OCHOBY I YCHEIIHOTO OBIAJCHUS 3aKOHAMU (U3WKH, XUMUU, OWOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX NH(PPOBBIX MU KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS JNajbHEHIero oOpa3oBaHus U B
TIOBCETHEBHOM XM3HH. B TO ke BpeMmsi oBiajgeHHEe aOCTPaKTHBIMH U JIOTHUECKU
CTPOTUMHU KOHCTPYKIMSIMU aJIreOpbl M MaTeMaTHYeCKOTO aHalii3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILIBIO MHAYKIIMK U PacCykJIaTh NEAYKTUBHO, HCIIOJIb30BATh
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHUWE M aHaJoOruw, (opmMupyer
KpeaTHBHOE U KPUTHUECKOE MBIIIICHHUE.

B xome m3yuenusi yaeOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHaJM3a» O0O0yYarolIuecs IMOTYYaroT HOBBIA ONBIT PENICHUS NMPUKIAIHBIX 3aiad,
CaMOCTOSITENILHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEJICH pealbHbIX CUTYalUH,
WHTEPIpPETAllUd  TIOJNYYCHHBIX  pEIIeHUuH, 3HAKOMATCA C  MpUMepaMu



MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOITMMUCS MAaTEMAaTUYECKUMH OTKPHITHSMHU U UX aBTOPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHBbI wmaTepuajn, CrnocoOCTBYONIUN
(hOpMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMS, TaKk M dYepe3 creuuduky ydeOHON
NeSATeNbHOCTH, TpeOyIomed NpOJOIKUTENIbHOW KOHLUEHTpPAlMd BHUMAaHUA,
CaMOCTOSTENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJyYE€HHBIN PE3yIbTaT.

B ocHoBe MeToauku oOyueHus anreOpe 1 HadaiaM MaTeMaTUYeCKOro aHaIHN3a
JICKHT JIEATETbHOCTHBIA TPUHITUT O0yYCHHSI.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeEMaTHUECKOTrO aHATIH3ay
BBIICJIEHBl  CIEAYIOIIME COJAEpKaTeIbHO-METOANYECKue JmHuU: «Yucna u
BbIUMCIICHUD», «DyHKIIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE
coJiepKaTeIbHO-METOIMYECKUE JIMHUM HW3Y4aloTCd Ha MPOTSHKEHUHM JBYX JIET
o0y4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusi, €CTECTBEHHO JIOMOJIHSAS IPYT
JpyTa 1 MOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMH U pazjenamu. J[aHHbIi yueOHbIN
KypC SBISIETCS HHTETPaTHBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaepikaHue
HECKOJIBKUX MAaT€MaTUYECKHX IUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKU aHalIHu3, TEOpHs MHOXKECTB, MaTeMaTHYeCKas JIOTUKAa U JIpYyTHE.
[lo wMepe Toro kak oOydJaromydecss OBJIaJeBalOT BcE€ Oosiee  IIMPOKUM
MaTEeMaTUYECKUM alllapaToM, y HHUX T[OCIeI0oBaTelbHO (opmupyercs u
COBEPILICHCTBYETCS yMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHOU
CUTYaIlNH, MPUMEHSTh 3HAHUSA, MTOJYYECHHBIC MPU W3YUYEHUN y4eOHOTO Kypca, s
PEIICHHUST CaMOCTOSATEIHHO C(HOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/1ayu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeToAuYeCKasd JUHUS «Hucnaa W BBIYMCIEHUS» 3aBEpPIIAET
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha YpPOBHE OCHOBHOTO o011ero oopasoanusi. Ha ypoBHe cpennero o0uiero
oOpazoBanusi 0co0oe BHUMAaHHE yJenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHHUM, BKIIOYAIONINX B CEOsl MCIOIB30BAHUE PA3THYHBIX
dbopM 3amucu YHWCIa, YMEHUE JeNaTh NPUKUIKY, BBITIOIHSATH MPUOIMKEHHBIE
BBIYMCIICHUS, OLICHMBATh YUCJIOBBIE BBIPAKEHUA, padOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTaMHU. 3HAKOMble OOYy4YalIIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
paUMOHAIBHBIX U JCHCTBUTEIBHBIX  YMCENl  JIOMOJIHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HhCel. B KaXaoM H3 3THUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckue 3aJadyd W OmNepaluu: JeJeHHE Haleo,
ONEpUpPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE LIEJBIX YHUCEN, OCOoOble CBONCTBA
paAIMOHAIBHBIX W UPPAIMOHAIBHBIX YKCell, apuMETUIECKHUE OIepaIli, a TaKkxKe
U3BJICYEHUE KOPHSI HATypaJlbHOM CTENEHH HAa MHOYECTBE KOMIUIEKCHBIX YHCEIL.



biaromaps 1mocineoBaTeabHOMY PACIIMPEHUIO Kpyra HCIOJIb3YEMBIX YHCEN HU
3HAKOMCTBY C BO3MOKHOCTSIMH HUX IPUMEHEHHMS ISl PEUICHUS PA3JIMYHBIX 3a7a4
dbopMupyeTCs TIPeNCTaBICHUE O SANHCTBE MAaTEMAaTUKH KaK HAYKH W €€ pOJk B
NOCTPOEHUU MOJIENIE PEeaNbHOr0 MHUPA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHnE U
KOHKpETHU3aLIUSL.

JIuanst «YpaBHEHHSI U HEPABEHCTBA» pPEAIU3YETCS HA MPOTSKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpEJHEro oOluiero oOpa3oBaHMs, MOCKOJIBKY B Ka)XIOM
pasnene IIporpaMmel mpeayCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pesyibTaTe OOydYaromiuecss OBJAACBAIOT PA3IMYHBIMH  METOJAMH  PEIICHUS
palMOHABHBIX, HPPAIMOHAIBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMUYECKUX W
TPUTOHOMETPUYECKUX YPAaBHECHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cogepxkamux napaMmeTpsl. [lolydyeHHbIE YMEHUS MIHUPOKO HCHOJB3YIOTCA MpPH
UCCIeIOBAaHUM (PYHKIIUM C TTOMOIIBIO MPOU3BOJHON, MIPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXXJEHHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
JlanHasi cozepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOPMUPOBAHHE YMEHUN
BBITIOJHATH ~ pacdy€Tel 1O  (opMynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
VPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKKE BBIPAKECHU,
coepXKallluX CTeneHu U Jorapu@mel. brarogaps u3ydeHHI0 anreOpandyeckoro
MaTtepualia IpOUCXOAUT JajdbHEeHIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIUICHUST 00y4Yaronuxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC pABEHCTB M HEPABEHCTB. AJrebpa npennaraet 3pPpexkTuBHbIC
WHCTPYMEHTBl JUIsl PEIICHUsS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/ady,
HArJsIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK SI3bIKA HAYKH.

ConepxxarenbHO-MeTOaUYEeCKass JWHUS «DyHKIUH W TpaQuKM» TECHO
NeperieTaeTcs C APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepruaiia. M3yueHne CcTeneHHou,
MI0Ka3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NIl peuieHus 3a1ad U3 JAPYrux yueOHBIX
IIPEIMETOB U PEATIbHOM KU3HU TECHO CBA3aHO KaK ¢ MATEMATUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [lpu 3TOM Ooibilioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMUMHAMU, HUCCIEAOBATh IMOJYYEHHbICe (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3ToH Co/ep>KaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
Y HAaBBIKOB, IO3BOJIAIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznuuHoOr dopMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHo. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEeHNIO M KOHKPETU3AIUH, UCTIOJIH30BAHUIO aHATIOTUH.



CopepxarenpHas auHUs «Hauana maremaTtuyeckoro aHajin3a» IO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYECKUX, TaK W NMPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYyYaroIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOWTH
rpa@uKyd  CIOXHBIX (YHKIMMI, ONpeAesnsTh WX HauOOJbIIME W HAaUMEHbIIHE
3HAYCHUS, BBIYUCIATH IUIOMAANW (UTYP B OOBEMBI TeN, HAXOIUTh CKOPOCTH U
yCKOpeHUusi TpolieccoB. JlaHHas conepikarenbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MaTeMaTHYECKMX MOJENEH peabHbIX CUTYallUH,
MO3BOJISIET HAXOUTh HAMTyUllIee PELICHUE B TPUKIIAIHBIX, B TOM YHCJIE COLIMATIbHO-
HIKOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHajau3a
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-JIOTHUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yuaroniiecs y3HarT O BBIIAIOITIXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJE Pa3BUTUS MAaTEMaTUKH KaK HAyKH, U 00 HuX
aBTOpax.

CopepxarenpHo-MeToAMYeCKask JTUHUS « MHOKECTBA U JIOTMKA» BKJIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaTh4yeckoil Joruku. TeopeTruxo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KypPC MIKOJIBbHOM MaTeMaTUKU
U TpeajaratoT Hau0oJiee YHUBEpCAIbHBIM SI3bIK, OOBEIMHSAIONIMI BCE pa3leibl
MaTeMaTHKH # €€ TPWIOKEHHH, OHM CBS3BIBAIOT pa3HbIE MaTEeMaTHUECKHE
JUCIMIUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOKHOCTb 0Oy4YaroIIeMyCsi IMOHUMaThb TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTUKH U HCIIOJIb30BATh €r0 Ui BBIPAXKEHHSI CBOMX MBICIICH.
JlpyruM BaXXHbIM NPHU3HAKOM MaTE€MaTHKW KaK HayKd CleyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBaHMII U CII€ZJOBAHHE OIpPEACTEHHBIM
OpaBuWiaM  IMOCTPOEHMSI  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTHYeCKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydaromuxcs, TO3BOJSIET UM CTPOUTH CBOM PACCYXACHHUS HAa OCHOBE JIOTHYECKHUX
paBwi, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHUS.

B yue6HOM Kypce «Anrebpa M Hayajga MaTeMaTUYECKOro aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT0 MOJEIUPOBAHHUS, KOTOPbIE MpPU3BaHbBI
CrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOEHUS MOJENEH peallbHbIX
CUTyallMil, HCCIENOBaHUS HTHUX MOJENIEW € MOMOIIBI0 anmnapara aiareOpsl u
MaTeMaTHYeCKOTO aHalli3a, WHTEPIPETAllMd MOJYYCHHBIX pe3yJIbTaToB. Takue
3aJlaHus BIUIETCHBI B KX/l U3 pa3/ieJIOB MPOTrpaMMBbl, TTOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs IJs PELIeHUs NPUKIaAHbIX 3aaad. llpu
pEIIEHNN  peajbHBIX  NPAKTHMYECKUX  3a7ady  oOydarliuecs  pa3BUBAIOT
HaOJI0JaTeNIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOIb30BaTh  aHAJIIOTHIO, 0000IaTh M  KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesTensHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pPEIICHUSA MPHUKIAIHBIX 3aad



OpraHu3yeTcs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa 1 Hadasna
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOT'O KYPCA «AJITEBPA u HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A (YIJIYBJEHHBIM YPOBEHbD) B
YUEBHOM IIVIAHE

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hadalia MaTEMaTHYCCKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



2. COAEPKAHUE YYEBHOI'O KYPCA «AJI'EBPA u HAYAJIA
MATEMATHYECKOI'O AHAJIU3A (YTJIYBJEHHBIA YPOBEHbB)»

10 KIIACC

Yuciia 1 BBIYUCTICHUSA

PaunonanbHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE NPOOU, MPOLICHTHI,
OeckoHEeUHbIe Tepuoanydeckue Apoou. I[lpumenenue npoOelt W TPOIEHTOB IS
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3JIMyHbIX OTPACIIEH 3HAHUU U PEATIbHOW KU3HU.

JleficTBUTENbHBIE YHKCHa. PalnMOHalbHBIE W MPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMM ¢ JCWCTBUTENbHBIMU  4YHMcCIaMd.  Moayiib
JIEHCTBUTENHHOTO YKCa U ero cBoiicTBa. [IpubmmkEHHbIE BBIUMCICHUS, MTPaBUIIa
OKpYTJICHHUSI, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenp ¢ uenbiM TnokazateneM. buHom Herotona. Hcnosb3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN IJIsl PEUICHUS TPAKTUYECKHUX
3a/1a4 U NPEJACTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENICHU M €T0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNENCTBUTENBHBIM NTOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapu¢ma. J[leciTuuHble M HaTypasbHbIE
J0Tapu(pMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCHIIBHBIE ypaBHEHUS W ypaBHEHMs-ClencTBUA. HepaBeHCTBO,
pelLIeHNe HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOroOwIieHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorousieHslI ¢ 1iesibiMu K03QpuIueHTaMu.
Teopema Buera.

[IpeoOpazoBanus YUCTOBBIX BBIPAKEHUM, COAEPKAIINX CTEIIEHN U KOPHH.

UppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHns
UPpaLMOHATBHBIX YPaBHEHUIA.

[TokazarenbHble ypaBHeHUSA. OCHOBHBIE METOJBI PEIIEHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXXeHHH, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuueckue YpaBHECHHUS. OCHOBHBIE METO/IbI pelIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIIbIL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHUU. PellleHne TpPUroHOMETPUIECKUX YPABHEHU .



Pemenne cucreM nMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULBI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JMHEWHBIX ypaBHECHMU. PemieHne nNpuUKIagHBIX 3a1ad € IMOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEeHU. MccienoBanue moCTPOEHHOM MOJEIN C MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaremMaTHUeCKUX MOJIEJEH peallbHOW CHUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTel HAyKH U peabHOM KU3HU.

DOyHKIMY U TPAaPUKH

OyHKIMs, crnocoObl 3amaHus ¢GyHKIUU. B3aumHOo oOpaTHbIE (QYHKIIHH.
Komnozunust @ynkuuii. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkumuu. Hymm QyHkumu.
[TpomexxyTku 3HakomnoctosiHcTBA. YETHBIE U Heu€THbIe (QyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHUs (YHKITUU Ha TIPOMEKYTKE.

Jluneitnasi, kBaapaTudHash W APOOHO-TMHEHHAs (QYHKIUH. DIeMEHTapHOE
UCCIIEJOBAaHKUE U TOCTPOCHUE UX IPaUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa U rpaduk KOpHs n-0i CTENEHU Kak PyHKIIMU 0OOpaTHOU CTENEHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U jnorapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMA 715 pelIeHUs YPaBHEHUH.

TpuronoMmerpruueckass OKPY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

@DyHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX MpOLEccax M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havayia MaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTellbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIIMU. MOHOTOHHBIE M OTPAHUYEHHBIE TTOCIEIOBATENHHOCTH.
Hcroprsi BOZHUKHOBEHUS! MAaT€MAaTHYECKOrO0 aHAIM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpuuecKasl mporpeccu. beckoneuHo yObIBaromas
reoMmerpuyeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
porpeccur. JIMHEMHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opMyJia CI0KHBIX
OpoUeHTOB. Mcnonb30BaHWE MPOTpeccHMy JUIsl PELICHHs peajbHbIX 3aJad
IPUKJIAJHOIO Xapakrepa.

HemnpepoiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (yHKUMIA HENpEephIBHBIX Ha OTpe3ke. Meton



WHTEPBAJIOB Ul pELICHMs HepaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
byHKUMNA U1 peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble PpyHKIMU. OnpeneneHrue, reOMeTPUIECKUN 1
(u3HUECKUil CMBICT TPOU3BOJIHON. Y pAaBHEHUE KacaTeabHOMN K rpaduKy QyHKIUU.

[IpowsBogHbie  dieMEHTApHBIX  (YHKIIHA. [IponsBogHass  CymMBlI,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMK (PYHKITUH.

MHo:xecTBa U JIOTMKA

MHoXecTBO, olepauuyd HaJ MHOXKECTBAMHU M HUX CBOMCTBA. Jluarpammbl
Olinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO — amnmapara s
OIIMCaHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PELICHUU 3a1a4 U3 JIPYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OOBEKTa, CIEICTBUE,
JIOKa3aTeIbCTBO, PABHOCHUJIBHBIC YPABHEHHS.

11 KITACC

Yucaa 1 BBIYMCICHUA

HarypanbeHbie u nensie yucna. [IpumeHeHre NpU3HAKOB JEIUMOCTH LIENIBIX
yycell, HauOonbIuid oOmui aenutenb (mamee — HOJl) m HamMeHnblee oOimee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:ito, anropurma EBkimaa 11 pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie uucna. AnreOpaumdeckas W TpUTOHOMETpUYECKast (HOPMbI
3alUCHU KOMIUIEKCHOTO 4YHcia. ApuU(METHYECKHE OIepalid ¢ KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIAWHATHOM TIUIOCKOCTH.
®opmyna Myapa. KopHu n-oM CTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMIIJIEKCHBIX YMCEN IS PEIIeHHs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBbI-CIIE/ICTBUSI. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YpPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHUS TIOKa3aTeIbHBIX U  JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl PEIICHUSI CUCTEM M COBOKYIMHOCTEH pallOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.

[IpumeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX
3a/a4 U 3a/1a4 U3 Pa3InuHbIX 00JIaCTel HAyKU U PeaibHOM KU3HU, HHTEPIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB.

DOyHKUUM U TpaduKu



I'padux xommoszurnuu Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPANHATHOM IUIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKU.

I'paduueckue Meroabl pelieHHs ypaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/IbI PELIEHNUS 3a/1a4 C IapaMeTPaMHU.

Wcnonp3oBanne rpadukoB (QyHKUMHA [UIsI MCCIEAOBAaHUSA IPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUH 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHnre MPOM3BOJHON K UCCIEAOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HAMMEHbILEro 3HaU€HU N HEelPpephIBHON
(GyHKUIHMU Ha OTPE3KE.

[IpuMeHeHrne NPOM3BOMHOM Il HAXOXKACHHUS HAWIy4dllero peleHus B
OPUKIAJHBIX 3ajadax, JUIsl OIpPEAENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aIaHHOTO (DOPMYJIIOH WU TPAPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. llepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHNs epBOOOPa3HbIX.

Nuterpan. 'eomeTpuyeckuil CMbICH HHTETpaja. Beraucienue onpenes€HHOro
uHTerpana no popmyne Hetotona-Jleitoauiia.

[IpumeneHne uHTErpaja A HAXOXKJIEHUS IUIOMIAJAEH IUIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuueckoe
MOJICIMPOBAaHUE peaJbHBIX TMPOIECCOB C MOMOIIBI0  auddepeHIHaTbHBIX
YPaBHEHHUM.



3. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
(YIJIYBJEHHBINA YPOBEHbB)»

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUICKOTO 00IIECTBA, MPECTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (PYHKIIMOHUPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHUH, MpOUEIYp
rpaXJaHCKoro  oOmectBa  (BBIOOpPBL,  ONpPOCBI W JApPYroe), yMEHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GyHKIUSAMY ¥ Ha3HAYCHHUEM;

2) IATPUOTUYECKOT0 BOCITUTAHHUSA

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HJEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAash 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEHICHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh YMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUEe 3HAHUS B
WHTEPECax 3JI0POBOT0 1 0€30MMacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 30pOBBIO (3JI0pPOBOE IHUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3uyeckas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JAESATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYHdy, OCO3HAHME LIEHHOCTH TPYAOJIOOUsl, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOMW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun W peain30BbIBATH COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHN ITPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABJICHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

c()OPMHUPOBAHHOCTh  3KOJIOTMUECKOW  KyJIbTYpPbl, IOHUMAHUE BIIHSHUS
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAJIBHOU
Cpelibl, 0OCO3HaHHE TI100aIbHOI0 XapaKTepa SKOJIOTMUECKHUX MPo0IeM, OpHUEeHTaLUs
HAa TNPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM [UIs peuieHus 3agady B 00JacTu
OKpY>Kalollled Cpenapbl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKH HX BO3MOXHBIX
IIOCJIEACTBUMN Il OKPYKaIOIIEH CPEeJIbl;

8) neHHOCTH HAYYHOTI'0 NO3HAHMSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHOMN MPAaKTUKHU, TOHUMaHUE MaTEMAaTUYECKON
HAYKHU KakK cepbl UeTOBEUECKOM IEATETbHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL pa3BUTHUSl UUMBUJIM3ALMH, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKH U MaT€MaTHYECKOU
KYJBTYPOU KaK CpeCTBOM II03HAHUS MUPA, TOTOBHOCTb OCYILECTBIIATH IIPOEKTHYIO
Y UCCJIEIOBATEIIBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue aAeiicTBU:

BBISIBIISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIEC IMPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTpe/IeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIIUU,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHMS, KPUTEPUU MTPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JNaHHBIX, HAOJMIOJACHUSAX U YTBEP)KICHUSX, MpeasiaraTb KPUTEPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIhCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBAaTh HECKOJBKO
BAapUAHTOB pPeIlICHUs], BRLIOUpATh Hanboee MOAXOAUIUN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3soBble uccienoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,



yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aApryMEHTHUPOBATH
CBOIO TO3UIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBAaHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00beKTa, SBJICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SBICHUSIMHU, IPOLECCAMMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS U BBIBOJABI IO pe3yibTaTam
IPOBEIEHHOTO  HAOJIONEHMS, UCCIEIOBAaHUS, OILIEHUBaTh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOLlECCa, a TaKKE BbBIABUTATh
IPEAIIOIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh JAeUIUTHI MHPOpMAIMHU, TaHHBIX, HEOOXOIUMBIX JJII OTBETA Ha
BOIIPOC U JJIA PELICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO PA3IUYHBIX BUIOB U POpM
Ipe/ICTaBIICHNUS,

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEACTaBIATh €€ B Pa3IMYHbIX (OpMaXx,
WUTIOCTPUPOBATh TpadUuECKH;

OIICHUBATh HaJIEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OoO1enne:

BOCIIPHHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEJSIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHWS II0 XOJy pelIeHUs 3aJauu,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMBl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HJEH, HAIleJCHHBIE Ha IIOHMCK
pEIlIeHUs, COTMOCTAaBIATh CBOM CYXKIEHUS C CYXXJICHUSIMM JPYTHUX Y4YaCTHHUKOB
Jyajnora, oOHapyKUBaTh Pa3iMuue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

NPEACTaBIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIMY U OCOOCHHOCTEH ayIUTOPHHU.

PeryjisiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:
COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEelICHUH C Y4ETOM HOBOM MH(MOpMAIUK.



CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIeKT:

BJIaJ€Th  HABBIKAMHM  IO3HABATENBbHON  pedieKCUd KaK  OCO3HAHMS
COBEPIIIACMBIX JEHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpolecca M pe3ysbTaTa peIIeHus
MaTeMaTHYECKOM 3a/1auH;

PEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1auH,
BHOCHUTBH KOPPEKTHBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJCHHBIX OIMNOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1N U YCIOBUSAM, OOBSICHITH IPHUUUHBI
JOCTIKEHUS WJIM HEIOCTHKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBUIYAITBLHON
paboThl TpHU pEHICHUH Y4YEOHBIX 3a7a4, MPUHUMATH I1€Jb COBMECTHOM
NeSTENHHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpenesiTh
BUJIBI pa0OOT, IOrOBApPUBATHCS, 00CYXIAaTh MPOIECC U pe3yIbTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CykaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B 0OmUHA TPOAYKT TIO KpUTEPHUSAM, CGHOPMYJIUPOBAHHBIM  YYaCTHHKAMU
B3aNMOJIEVCTBHA.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJNYYHUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTAThl MO0 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hayalia MaTeMaTHYECKOTO aHaIN3ay:

Yucsia v BbIYMCICHHS:

CBOOOJTHO OIEpPUPOBATh TOHATHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HPPALHOHATBLHOE YHCIO0, MHOXKECTBA
palMOHAIBHBIX M ICHCTBUTEIBHBIX YHCEI, MOTYJIb IEHCTBUTEIBLHOTO YHCIIA;

NPUMEHATh JPpOoOM W TPOLEHTHI JUIsl PEIICHHWS TPHUKIAAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BRIYUCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUIKY U
OILICHKY pe3yJIbTaTa BEIYUCICHUN;

CBOOOMHO OMEpUpPOBAaTh TIOHATHEM: CTEMEHb C IIeNIbIM [OKAa3aTelIeM,
WCIIOJIB30BATh MOAXOASAIIYIO (hOPMY 3alUCH NCUCTBUTEIBHBIX YUCEIN IS PEIICHUS
MPAKTUIECKUX 3a]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHITHEM: apU(PMETUUECKUNA KOPEHb HATypalbHON
CTENECHHU;



cBOOOIHO ONEPUPOBAThH MOHATUEM: CTEIIEHb C PALIMOHAIBHBIM I1OKa3aTelNeM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JIOTapupM YHCIA, JECATHUYHBIE U
HaTypaJbHbIE JIOTApUDMBIL;

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YHICIIOBOTO apTyMEHTa;

ONEpUPOBATH MOHATUSAMU: apKCHHYC, apKKOCUHYC U apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pPA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATH METOJ, HWHTEPBAJIOB JUIsl PEIICHUS
HEPABEHCTB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMHU: MHOTOUWIEH OT OJHOW MEePEeMEHHOM,
MHOTOUJIEH C LENbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JIeIICHHE
MHOTOYJI€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera ans
penieHus 3a1ay;

cBOOOZHO OMEepUpoBaTh MOHATUAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONpPENeNUTENb MaTpULBl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTess 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHSTh ONPENEIUTENI JUIsl PEUICHUSI CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIENIMPOBATh peajbHbIE€ CUTyallud C MOMOUIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEIOBATh ITOCTPOEHHBIE MOJEIM C IOMOILBIO MAaTpULl W OIpPEAECIHUTEINEH,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yibTar;

UCIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHH, COAEPIKALIMX CTENEHH C
paloHaIbHBIM IOKa3aTEeNIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TUISt npeoOpa3zoBaHus
norapu()MUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: HppalMOHAIbHbIC, MOKAa3aTelbHbIE U
norapuMUUYECKrEe ypaBHEHUS, HAXOAUTh UX PEUICHUS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B MIIM OCYILIECTBIISAS TPOBEPKY KOPHEW;

IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil IPpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUIA;

CBOOOJHO OMNEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAuMble (OpPMYNbl  JUIsl  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pEallbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM allliapaTa ajreopsbl.



DOyHKUMH U TPaPUKN:

CBOOOJHO ONEpPUPOBATh MOHATHAMU: (YHKIMS, CIIOCOOBI 3adaHUs (PYHKIIMH,
B3aMMHO O0OpaTHble (QYHKUOUHU, KOoMHIo3uuus GyHKUMA, Tpaduk QyHKUUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOZHO OINEpPUPOBATh MOHATUAMU: OOJIACTH ONpPEACIECHUS U MHOMXKECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUpPOBATh TMOHATUAMH: YETHbIE UM HEUYETHBIE (PYHKIUH,
nepuoandeckre QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKUIWM, HaumOoJblllee M HaUMEHbIee 3HauyeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOIHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJIbHBIM U
HeNbIM TOoKa3zarenaeM, rpapuk CTeneHHOW (YHKIMHM C HAaTypaJbHBIM M IEJbIM
nokasareyieM, rpauk KOpHsS N-Od CTENEeHH KakK (yHKIMH OOpaTHOW CTENEeHH C
HaTYypaJIbHbIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATHUAMU: JIMHEHHAas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX IPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: IOKa3aTelbHas M Jorapupmuueckas
(GYHKIIMHM, UX CBOMCTBA M TpadUKH, HCIONB30BaTh MX TpadUKH AT pEIIeHUs
YPaBHEHUN;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMU: TPUTOHOMETPUYECKAST OKPY’KHOCTD,
ornpe/iereHue TPUTOHOMETPUUYECKUX (PYHKIIMNA YUCIOBOIO apTyMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJIsI  UCCIENOBAaHMS IMPOLIECCOB U
3aBUCUMOCTEHN MPHU PELICHUM 3a/1ad U3 IPYTUX y4eOHBIX NPEIMETOB M PealbHOU
KHU3HU, BBIpaXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXKy BETUUMHAMU;

Hauyana mareMaTH4ecKOro aHAJIH3a:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apu(pMETHUYecKas U TeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
HKCMOHEHIUAJIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh NPEICTaBICHNE
0 KOHCTAHTE;

UCIIOJb30BaTh NPOrPECCUU AJIs PEIICHUs pEabHbIX 3ajad IPUKIIAJHOTO
XapakTepa;

cBOOOIHO OTIEPUPOBATH MOHITUSIMHU: TTOCIIEIOBATEIEHOCTD, CIIOCOOBI 3a/1aHNUs
NIOCJIEOBATENIbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUA MaTeMaTHYECKOIO0 aHaliu3a Kak aHajau3a
OCCKOHEUYHO MAJIBIX;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: HENIPEPBIBHBIE (DYHKIIMH, TOUKH pa3pbiBa
rpaduka QyHKIHNH, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTPE3KeE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (YHKIUH 711 pEeLIeHUs 3a/1a4;

CBOOOJHO OIEpUpOBaTh MOHATUSMHU: TIepBas W BTOpas IPOU3BOJHBIE
(¢yHKUMHU, KacaTelbHasd K rpaduKy QpyHKIUY;



BBIUNCIIITh ITPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIMH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3MYECKUH CMBICI MPOU3BOJHON st
penieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHO>KECTBAMU;

MCIIOJI30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33]1a4 U3 JIPYTUX yYeOHBIX PEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIeICTBHE, CBOMCTBO MaTeMaTHUYECKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCWIbHbBIC
YpPaBHEHUS U1 HEPABEHCTBA.

K xonmy oOyuenuss B 11 kjiacce oOydaroIIUiCA TOJYYUT CIECAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodell mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUA:

CBOOOJIHO ONEPUPOBATH MOHATHIMU: HATYPAIBHOE U LIEJI0€ YK CIIO, MHOXKECTBA
HaTypaJbHBIX U LEJbIX YHCEN, UCIOIb30BATh MPU3HAKHA JECIUMOCTH LEIbIX YHUCEN,
HOJl u HOK HarypanbHbIX yucen AJis pelIeHUs 3aJad, MPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM OCTaTKa IO MOJYJII0, 3aluChIBaTh
HaTypallbHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJTHO OTEPUPOBATH TMOHATHUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B airedpandecko u
TPUTOHOMETPUUYECKOU (hOpMeE, BBIMOIHATH apu(PMETHUECKUE onepaluyl ¢ HUMHU U
U300paXkaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPHUPOBATH TOHITHIMU: HPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOIUIBIO
PaBHOCHUJIBHBIX I1IEPEXO/IOB;

OCYILIECTBIATh OTOOpP KOpHEW TMpU pPEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpPUMEHSATh  HeoOxoaumble  (HOPMYJBI  JIJIi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUSA
CHUCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YPAaBHEHHUM U HEPABEHCTB;



peuarb palOHaJbHEIE, UpPpALMOHAJIbHBIE, II0KA3aTEIIbHBIE,
jgorapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIepIKaIlle MOIYJIM U IIapaMeTphl;

OPUMEHSATH TpadUuecKre METOAbI AJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMy;

MOJIEIUPOBAaTh peajbHbIE CHUTyallMd Ha $3bIKE anreOpbl, COCTABIISTH
BBIPA)KEHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHCTEMBbI IO YCIOBHUIO 3a/1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM almapara anreopsl,
VHTEPIIPETUPOBATD ITOJTYyYEHHBIN PE3yJIbTAT.

DOyHKUUM U rpaQUuKu:

CTpPOUTh TpadUKU KOMMO3UIUU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTbH Fr€OMETPUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOZIHO  ONEpUPOBaTh MOHATHUAMHU: TIpaUKH  TPUTOHOMETPUUECKHUX
byHKIM;

OPUMEHATh (QYHKUMU JI1 MOJEITUPOBAHUS M UCCIENIOBAHMS PEANbHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HaOOJbIIEE U HAMMEHBIIEE 3HAUCHHS] (PYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJIB30BaTh MPOU3BOAHYIO JUIsI HAXOXKIACHUS HAWIIY4YIlIero pELICHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COUMAIBbHO-DKOHOMUYECKUX, 3a/1a4ax, 1JIs ONPEIeIICHUs
CKOPOCTHU U YCKOPEHHMSI MPOILECCa, 3aJaHHOT0 (POpMYION WU TpadUuKoMm;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: TNEPBOOOpa3Hasi, OINpeAeIEHHbBIN
UHTErpall, HAXOJWUTh NEPBOOOpa3HBIC HIEMEHTApPHBIX (YHKUMNA M BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitouuiia;

HAXOJUTh TUIOMIAAH MIIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBI0 UHTETPAIa;

UMETh NPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHUM HaA IPUMEPE
coctaBneHus auddepeHuanbHbIX YpaBHEHU;

pemars NPUKIAAHBIE 337a4d, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO U
dbu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMAaTHUYECKOTO aHaJN3a.



IIpomexyrounas arrecranus no npeamery «AJI'EBPA u HAYAJIA MATEMATHYECKOI'O AHAJIM3A (yriy0/eHHblii ypoBeHb)»» B 10,
11 ki1acce npegycMaTpuBaeT MOAYJIbHYIO CHCTEMY 324€TOB 10 NEePeYHI0

KJACC 10
Ne MO YJIA HAUMEHOBAHUE
MOAYJb Ne 1 MHO0KeCTBO IEUCTBUTENBHBIX yucesl. MHOrouneHsl. PanmoHanbHble ypaBHEHUSI U HEPABEHCTBA.
CucTeMbl JTMHEMHBIX YPAaBHECHHU.
MOAYJIb Ne 2 Oyakimy 1 rpadukn. CTEneHsb ¢ MeIbIM IT0Ka3aTeJIEM.
MOAYJIb Ne 3 ApubMeTHYecKUi KOPEHb n-0i crerneHu. MppamoHaabHbIe YpaBHECHUS.
MOIYJIb Ne 4 IToka3zarenbHas GyHkuusa. [Toka3saTenbHble ypaBHEHHUS.
MOAYJIb Ne 5 Jlorapudmuueckas dbynkuus. Jlorapupmudeckue ypaBHEHHS.
MOAYJIb Ne 6 TpUroHOMETPUYECKHE BBIPAXKCHUS U YPABHECHUSI.
MOIYJIb Ne 7 ITocaenoBarenpHOCTH M porpeccun. IIponsBognas.
KJIACC 11
Ne MOV JIA HAMMEHOBAHUE
MOIYJIb Ne 1 HccnenoBanue GyHKIME C TOMOIIBIO POU3BOIHOMN
MOIYJIb Ne 2 ITepBoOOpa3Has ¥ HHTErpall.
MOIYJIb Ne 3 I'padpuku TpUroHOMETPUYECKUX QYHKIHH. TpUroHOMETPHUYECKHIE HEPABEHCTBA.
MOIYJIb Ne 4 HppanunoHalbHbIe, IOKa3aTeIbHEIC U JJorapu(pMuuecKue HepaBeHCTBRA.
MOAYJIb Ne 5 KoMIUIEKCHBIE YHCIIa.
MOIYJIb Ne 6 HarypansHbIe 1 11€716I€ YHClia
MOIYJIb Ne 7 CucTeMbl palliOHAIBHBIX, HPPAIMOHAILHEIX ITOKA3aTEIbHBIX U JIOTapu(PMUUSCKUX YPaBHECHUM
MOJYJIb Ne 8 3ajauu ¢ mapaMeTpoM

3a4y€THBIN JUCT MPOMEXYTOYHON aTTECTAlMU TI0 MOIYJISIM MIPEICTABIICH B MPHIOKEHUN ™



4. TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Kontpoaeueie | Ipakrueckie o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHO0X€ECTBO I€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PainoHaabHbIe YpaBHEHHUS U 71 )
HepaBeHCTBa. CUCTEMBI JIMHEMHBIX
YpaBHEHUU
) Oyukiun u rpapuxu. CreneHHas QyHKIUS C 12 1
LIEJIBIM TI0Ka3aTelIeM
3 ApudmMeTnuecknii KOpeHb N-0i CTETICHH. 13 |
HppanmonanpHele ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 9 |
ypaBHEHHUS
5 Jlorapudpmuueckas GyHKIHUS. 17 1
Jlorapugmuueckue ypaBHEHHS
6 TpuronomeTpuyeCcKre BbIPAKECHUS U %6 |
YPaBHEHHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IponsBonnas 17 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 1 )

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB u (undposbie)
n/m | TeM NPOrpaMMbI Bcero Kontpoaesbie | Ipaxririeckne o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| UccnenoBanue GyHKIHiA ¢ ) |
MTOMOIIIBIO TIPOU3BOIHON
2 [TepBooOpasnas u uHTErpal 12 |
I'paduku
TPUTOHOMETPHUIECKUX
3 byHKIMA. 14 1
Tpuronomerpuyeckue
HEpaBeHCTBA
HppanunonaneHsle,
4 MOKa3aTeIbHBIC U 24 |
norapudmudeckue
HEpaBEeHCTBA
KommnekcHbie uncia 10 1
Harypanbnble u nensie ynucna 10 1
Cucrembl parmoOHaIbHBIX,
7 HPpAIMOHATIBHBIX 12 {

MOKa3aTeIbHBIX U
Jorapu(MUUECKUX ypaBHEHUN




3agauu ¢ mapaMeTpaMmu

16

[ToBTOpeHnue, 06001IeHNE,

CUCTeEMAaTH3allusd 3HaAaHUUI

16

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

136

10




5. MIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJu- | OcHOBHBIEC BUABI eI TEJIbHOCTH JJIeKTPOHHBbIE U] POBLIE 00pa3oBaTeIbHbIE
n/n BO o0yyarommxcs pecypceel
4acoB

Pa3nen 1 «MHo:kecTBO AelicTBUTEIbHBIX YHced. MHorouieHbl. PanmonaabHble YPaBHCHUSA U HEPABCHCTBA. CucremMbl JHHEHHBIX

ypaBHeHuii» 21 yac

MmuoxecTtBa. Oneparuu Haj
MHO’KECTBAMU U NX CBOMCTBA.

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOT'O anmapara s
pemenus 3aaa4y

PanuonansHBIC YKCA.
OOBIKHOBEHHEBIE U AECITUYHBIE
Ipobu

Panuyonanbabie yucia.
[IporieHTHI, OECKOHEYHBIC
MIEPUOIUYECKHE TPOoOH

[Ipumenenue npobeit u
HPOLIEHTOB YIS PEIICHUS
NPUKITAIHBIX 32129

HUcnons30BaTh
TEOPETUKOMHO>KECTBEHHBIN anmnapar

JUIsL OTIMCAHMS X0 PELLCHUs
MaTE€MaTHUYECKUX 3a/1a4, a TAKKe
peanbHBIX IIPOLIECCOB U SBJICHUM.
OnepupoBaTh NOHATUAMMU:
palMoHAIBLHOE YUCII0, OECKOHEYHas
nepuoiuueckas Apo0b, MPOLEHTHI;
UPPALMOHAIIBHOE U IEUCTBUTEIBHOE
YUCJIO; MOAYJIb JEHCTBUTEIBLHOTO
YHCJIA; UCTIOJIB30BaTh 3TH ITOHATHS
IIPU IIPOBEJIEHUN PACCYKICHUN

M 10Ka3aTCIbCTB, IPUMCHATH ,I[pO6I/I

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/7268/main/
248305/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
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[Tpumenenue apodeii u
MIPOLIEHTOB IS PELIECHUS
MIPUKJIIAIHBIX 337124

[Ipumenenue npobeit u
MIPOLIEHTOB IS PEIIEHU
NPUKITAIHBIX 3a/1a4.
ApudmeTndeckue ornepanun ¢
JICWCTBUTEIEHBIMH YHCIIAMHU

Monynb 1eMCTBUTEIBHOTO
YHCJIa U €r0 CBOMCTBA

[TpubmxE€HHBIE BHIYHCICHUS,
IpaBujIa OKPYIJICHMUS,
MPUKUJKA U OLEHKA
pe3yibTaTa BbIUUCICHUN

10

OCHOBHBIC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMOHAIBHBIX YPAaBHEHHUN U
HEPABEHCTB

11

OcHOBHEBIE MCTOABI pCIICHUS
ENBIX U APOOHO-
palrOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

12

Pemenne cucreM JUHENHBIX
ypaBHEHUH

W MPOUCHTHI AJId PCIICHUA
MPUKJIAAHBIX 3aaa4 U3 pa3IMYHbIX
oTpaciei 3HaHUW U peajibHOU KU3HU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHMUS, IPABUIIa OKPYTIIEHUS,

IIPUKUJIKY U OLICHKY PE3yJIbTaTa

BBIYUCIEHUI.
[TpumeHaTh pazIuYHbIC METObI
pereHus parmoHaTBHBIX u

JIpOOHOpAIMOHANBHBIX YPaBHEHUI; a
TaK)Ke METO/1 MHTEPBAJIOB JJIsl pEIICHUS
HepaBeHCTB. OnepupoBaTh MOHATUSIMU
MHOT'OYJIEH OT OJITHOM MEPEMEHHOM, ET0
KODHH,

MNPpUMCHATH JACIICHUC

MHOTOWIeHa  Ha  MHOIOYIEH ¢
octaTkoM, Teopemy besy u Teopemy
Buera s peueHust 3a1ad.
OnepupoBaTh MOHATUSIMU: CHUCTEMA
JIMHEWHBIX  ypaBHEHWH,  MaTpula,
OTIpeIeNIUTENb

Hcnonbs30BaTh CBOMCTBA ONIPCACIINTECIIA

MaTpUulbI.

2 X 2 IS BBIYMCIICHUS €TI0 3HAYEHHS,
MIPUMEHSATD ONpEeICTUTENH JUIS

peuicHud CHUCTEMbI JIMHEHHBIX

ypaBHeHUH. MoaenupoBaTh peajabHbIe

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/7268/main/
248305/

https://resh.edu.ru/subject/lesson/3778/start/
158733/
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13

Pemrenue cucreM JTMHEHHBIX
ypaBHeHui. CTaproBasi
AHarHocTH4eckasi padora

14

MHuorousieHn! OT OJTHOMI
nepeMeHHoi. Jlenenue
MHOTOWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema beszy

15

MHorouseHsl ¢ HeIbIMUA
koadurmentamu. Teopema
Buera

16

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHULbI 2X2, ero
r€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCJICHHUE €T0
3HAYCHHS

17

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HA4YCHMS

18

[IpuMenenue onpeaennuTens
JUISL PEILIEHUsI CUCTEMBI
JIMHEWHBIX YpaBHEHUH

19

Pemenne NPUKIIAAHBIX 3a/1a4 C
IIOMOIIBIO CUCTCMBI JIMHEWHBIX

CUTyallud C TIOMOIIBIO  CHUCTEMBI
JUHENHBIX YpPaBHEHWH, HCCIEN0BATH
IIOCTPOCHHBIE MOJEIU C IOMOUIBIO

MaTpHI] Hu OnpeAeuTeNeH,
WHTEPIPETHUPOBATH TTOJTYYEHHBIH
pe3ynbTat

https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
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ypaBHEHUH

20 Pemenue npuknaaseix 3agad ¢ | 1 https://resh.edu.ru/subject/lesson/611/
MIOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHUH
21 Kontpoasnas padora Nel mo | 1 https://resh.edu.ru/subject/lesson/612/
TeMme «PauuoHa bHbIE
YPaBHEHHS H HepPaBeHCTBA.
CucreMbl JTHHEHHBIX
YPaBHeHUii»
Pazgen 2 «®yukuun u rpaguxu. CteneHb ¢ HeJbiM Nnokasarejaem» 12 yacos
22 @OyHKIMSL, CIIOCOOBI 3aJaHUs 1 OnepupoBarh mnoHsATUSMU: (yHKUUA, | www.alleng.ru
bynkumun. B3anmao obpaTHbie crocoObl 3aianus (yHKIWUU; B3aUMHO
bynkuun. Kommosumus oOpatHble  (YHKIHMH, KOMIIO3UIIUSA
byHKIUi byukuii, rpaduxk QyHKIMH, 00IaCTh
OIpe/ieIeHus] U1 MHOKECTBO 3HAUYEHUH _
23 | O6macTs onpezeneHis 1 - sy sk, http://www.yaklass.ru
MHOMCCTBO 3HACHIHI IPOMEKYTKH 3HAKOIOCTOSIHCTBA;
(Gynxuw. Hyni gysxu. JIMHENHas, KBaJpaTu4dHasi,
TIpomexyTKu 3HAK JIpOOHOIMHEITHAS u CTeneHHas
HoCTOAHCTRA byHKIMU. BBIMOTHATE 3iIeMeHTapHBIE
24 Uérnple 1 Heu€THBIE QYHKIMH. | | npeobpasoBais rpaduKos GyHKUMH. www.alleng.ru
Teproaumueckie hyHKIH. 3HaTh U YMETh JI0Ka3bIBaTh YETHOCTh
[IpomexyTKH MOHOTOHHOCTH Him HCUCTHOCTD bynxwm,
byHKIHH NEPUOJIMYHOCTD (DYHKIIMHM, HAXOAUTh
MIPOMEXYTKH MOHOTOHHOCTH (DyHKIIHH,
25 MakcuMyMbl 1 MUHUMYMBI 1 MaKCHMyMBl ¥ MHHHMyMBI (yHKimm, | Ditp./www.yaklass.ru

POII, chepym
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¢ynkunu. Haubonbiiee u
HaMMEHbIIIee 3HAUCHUE
(GYHKINU Ha TPOMEKYTKE

26

I'padux pynkmm.
DneMeHTapHbIe
npeoOpa3zoBanus rpaduKoB

byHKIMA

27

JIuHeitnas, KBaipaTUYHAs U
JIpOOHO-TMHEWHAS PYHKITUN

28

DJIEeMEHTapHOE UCCIIEIOBAHUE
Y TIOCTPOEHHUE TPaPUKOB ITHX
byHKIUI

29

CreneHb ¢ LETBIM
nokasareiieM. bunom HrroTona

30

CreneHsb C LEIbIM
nokasareiieM. bunom HeroTona

31

CreneHHast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokazateiieM. E€ cBoiicTBa u

rpadux

32

CrenenHast GyHKIHS C
HaTypaJbHbIM U LIEJIBIM
nokasareiieMm. E€ cBoiicTBa U

rpaduk

HauOoJIbIIIce U HAUMCHBIIICS 3HAUCHUC

byHKIIN Ha MIPOMEXKYTKE.
dopMynHpoBaTh W HWILTIOCTPUPOBATH
rpagu4YecKd  CBOWCTBA  JIMHEHHOM,
KBaJpaTUYHON, JPOOHO-THHEHHON W
creneHHOW  (ynkuuid.  BoeIpaxkats
dbopMylnaMd  3aBUCUMOCTH  MEXIY

BEJIMYHMHAMH. 3HATh OMpCACIICHUC U

CBOIiCcTBa CTETICHU c LEITBIM
MoKasareieM; TOIXOAAIyo (opmy
3aIIucu ]ICﬁCTBPITGJ'IL-HBIX qucell s
pelieHus MPaKTHYECKUX 3a1ad |

MMpEaACTAaBICHUA JaHHBIX

http://www.yaklass.ru POIII,
chepym

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

https://resh.edu.ru/subject/lesson/611/

https://resh.edu.ru/subject/lesson/612/

PO, chepym
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33

KonTpoasnast padora Ne2 no
Teme «CTeneHHasi QyHKIMA.

Ee cBoiicTBa u rpagux»

Pa3znen 3 «Apupmernuecknii KopeHb n-oii crenenu. UppannonanbHblie ypapHenus» 13 yacos

34

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €0
CBOMCTBa

1

35

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €0
CBOICTBa

36

[IpeobpazoBaHus YHCIOBBIX
BBIPAXKEHUI, COJIEpHKALIUX
CTETNEeHH U KOPHU

37

[IpeoOpazoBaHus YUCIOBBIX
BBIPAXKEHUM, COJIEpIKALIUX
CTETNEHU U KOPHU

38

[TpeoOpazoBaHus YUCITOBBIX
BBIPKEHUH, CONIEpIKAIIUX
CTETNIeHH U KOPHU

39

HppatnmonansHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
UpPaLMOHATIBHBIX YPAaBHEHUN

40

HppanuonansHble ypaBHEHUS.

OcHOBHBIC MCTOABI pCIICHUS

®opmynupoBarth, 3aMHChIBaTh B
CHUMBOJIMYECKOU (pOpME U HCIIOIB30BATh
CBOMCTBA KOpHA N-OM CTENEHH I
npeoOpaszoBaHus BeIpaxeHnid. Haxomute
pElIeHNs HMPPAalMOHAIBHBIX ypaBHEHUU
C IIOMOILIBIO PABHOCUIIBHBIX IEPEXOJO0B
WIM OCYIIECTBISAS INPOBEPKY KOPHEH.
Crpoutb rpaduk (yHKIMHA KOpPHS N-ou
CTENEeHU Kak oOpaTHON i (GyHKIMU
CTENEHU C HAaTypaJIbHbIM I10Ka3aTeIeM

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

https://resh.edu.ru/subject/lesson/5498&/start/27
2542//

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

https://resh.edu.ru/subject/lesson/5498/start/27
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https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00

UPPALMOHAJIBHBIX YPABHEHUN

41

PaBHOCHIIBHBIE TTIEPEXO/BI B
PELICHUHU UPPALUMOHATBHBIX
YpaBHEHUU

2542/

PO, chepym

42

PaBHOCHITBHBIE TTIEPEXO/BI B
PCIICHNU UPPALMOHAJIBHBIX
YpaBHEHUH

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

43

PaBHOCHIBHEIE Nnepexoanl B
PEIICHNU UPPALMOHAJIBHBIX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

44

CoiicTBa u rpaduk KOpHS n-
Oif CTETIeHU KaK (QYHKIUU
00paTHO# CTETIEHU C
HaTypaJIbHBIM ITOKa3aTesIeM

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

45

CaoiicTBa u rpaguK KOpHs n-
Ol cTeneHM Kak (PyHKITUU
00paTHO¥ CTENEeHU C
HATypaJbHBIM [TOKA3aTEIEM

https://resh.edu.ru/subject/lesson/5498/start/27
2542/

46

KonTpoasnas patora Ne3 no
Teme «CBoiicTBa U rpadguk
KOPHA N-0# CTENeHH.
HppanuonajibHbie
BbIPaKEHUS»

https://resh.edu.ru/subject/lesson/5498&/start/27
2542/
POUI, chepym



https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5498/start/272542/&sa=D&source=editors&ust=1688027049058206&usg=AOvVaw12Ci1BLCqa9I-h641VOt00

Pasznen 4 «Iloxa3aTteabHas (l)yHKIIHH. IToka3zaTenbHbIE YPaBHCHUS 9 yacoB

47

Crenens ¢ palliOHATIbHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

48

Crenens ¢ pallMOHAIbHBIM
IIOKa3aTeJIeEM U €€ CBOMCTBA

49

[Toxa3zatenpHast GpyHKIMA, €€
CBOICTBA 1 TpaduK

50

Hcnonp3oBanue rpaduka
(GYHKIUY JUTS] pEIICHUS
YpaBHEHUI

51

IToka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/IbI PELLICHUS
IIOKa3aTeJIbHBIX YPAaBHEHHUI

52

IToka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/IbI PEILICHUS
MIOKAa3aTeJIbHbIX YPAaBHEHHUI

53

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOABI pCIICHUSA
IIOKa3aTeIbHbIX YPaBHEHUN

54

[TokazaTenbHble ypaBHEHHS.
OCHOBHBIE METO/IbI PEILIEHUS
NIOKa3aTeIbHbIX YpaBHEHUN

®opMynMpoBaThH ompeaeieHue
CTEIIEHU C palMOHAIBHBIM
[I0Ka3aTelIeM. BrinosHATh
npeoOpa3oBaHUs YUCJIOBBIX

BBIPQXEHUH, COAepXKallluX CTENEeHU C
paroHaIbHBIM
Hcnonb3oBath HUGPOBBIE PECYPCHI AT
MOCTPOCHUS TpaduKa MOKa3aTeIbHON

IIOKa3aTcCJICM.

GyHKIMH M U3ydyeHus €€ CBOWCTB.
HaxonuTh pemeHus IOKa3aTelIbHBIX
YpaBHEHUU

https://semenova-
klass.moy.su/index/algebra 10 11 klassy/0-22

https://semenova-
klass.moy.su/index/algebra 10 11 klassy/0-22

https://semenova-
klass.moy.su/index/algebra 10 11 klassy/0-22

www.rostest.runnet.ru

PO, chepym

https://semenova-

klass.moy.su/index/algebra 10 11 klassy/0-
22

https://semenova-

klass.moy.su/index/algebra 10 11 klassy/0-
22

https://semenova-

klass.moy.su/index/algebra 10 11 klassy/0-
22



http://www.rostest.runnet.ru/
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22
https://semenova-klass.moy.su/index/algebra_10_11_klassy/0-22

55 KonTpoabnasi padora Ned mo | 1
TeMme «Iloka3arenbHast
¢pynkuus. IlokazarenbHble
YPaBHeHUsD)
Pasznen S «Jlorapudpmuueckas pynkuus. Jlorapupmuueckue ypapaenusp» 17 4dacos
56 Jlorapudm gucia. CBoicTBa 1 HaBaTh onpenencHue gorapudma uncia; | http:/ www.yaklass.ru
Jorapudpma JECATHYHOTO u HATypaJIbHOTO
_ nmorapudma. Vcnonb3oBaTh CBOWCTBA
57 Jlorapudm gucia. CBoicTBa 1 norapubMOB Wi MPeo6pA3oBAHMs http://www.yaklass.ru
Aoraprgma Jorapu(MUUECKIX BBIPAKCHUH.
58 Jlorapudm umncna. CBoicTBa 1 Crpouts  rpadux HOFapH(bMI/{quKOH http://www.yaklass.ru
norapudma ¢byHKIMN KaK oOpartHoOH K
[I0Ka3aTEIIbHON u HCIIOJIb30BATh
59 Jlorapudm umncna. CBoicTBa 1 cBoicTBa Jsorapupmuueckoit Qynkimu | http://www.yaklass.ru
Jorapudpma 1S peteHus 3aaad. Haxoaute pereHus
norapuMUUECKIX ypaBHEHUIA c
60 dopmyna nepexona K apyromy | 1 [OMOIIE0 DABHOCHIBHEIX TIGPEXOLOB http://www.yaklass.ru
OCHOBAHHIO .
WM OCYIIECTBIISISI IPOBEPKY KOPHEH
61 [IpeobpazoBanue BeIpaskeHuid, | | http://www.yaklass.ru
coJIeprKalux Jorapudmol
62 [IpeobpazoBanue BeIpaskeHuid, | | http://www.yaklass.ru
coJieprKalux Jorapudmal
63 Jlorapudmrueckast QyHKIHS, 1 http://www.yaklass.ru
e€ cBoiicTBa u rpadux
64 Jlorapudmuueckast QyHKINS, 1 http://www.yaklass.ru



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

e€ cBoiicTBa u rpadukx

65

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 peIeHust
ypaBHEHUH

http://www.yaklass.ru

66

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/bI PEIICHHS
Jorapu(pMUUECKUX ypaBHEHUI

http://www.yaklass.ru

www.rostest.runnet.ru

67

Jlorapudpmuueckue
ypaBHeHUsA. OCHOBHBIE
METO/IbI PeIlICHUs
jorapu(pMUUECKUX YpaBHEHUI

http://www.yaklass.ru

68

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS
JOrapuPpMHUUECKUX ypaBHEHUN

http://www.yaklass.ru

https://semenova-
klass.moy.su/index/algebra 10 11 klassy/0-22

69

PaBHOCHIIBHBIE TTIEPEXO/BI B
pelIeHnn JorapuPMUIECKUX
YpaBHEHUI

http://www.yaklass.ru

70

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMIUUECKuX
ypaBHEHUH

http://www.yaklass.ru

71

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMIUIECKuX

http://www.yaklass.ru



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.rostest.runnet.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

ypaBHEHUH

72 KonTtpouabnas padora NeSmo | 1
TeMe «JIorapupmMudeckas
pynkuus.
Jlorapupmuueckue
yYPaBHEHHD
Pa3znen 6 «Tpuronomerpuyeckue BbIpaKeHUsl M ypaBHeHHs» 26 yacos
73 Panuannas mepa yriia 1 JlaBaTh OTIpeICTICHUS cuHyca, | https://resh.edu.ru/subject/lesson/6019/start/
KOCHHyCa, TaHTeHca u Koranrenca | 199181/
74 [ToBOpoOT TOUKHM BOKpYT Havyana | 1 YHCIIOBOrO ~ apryMeHTa; a  TaKiKe https://resh.edu.ru/subject/lesson/3863/start/
KOOpJUHAT apKCHHYCa, apKKOCHHYCa | 122212/
apkTaHreHca  uucna.  [IpuMeHsTH
75 Omnpenenenue cuHyca, 1 OCHOBHBIC TPUTOHOMETPUYIECKHE |  https://resh.edu.ru/subject/lesson/4735/start/
KOCHHYCa ¥ TaHIe€Hca yria dopmynsl  misi  mpeobpasoBanms | 199274/
TpuronoMerpuueckux  Bbipaxkenuii. | POI, chepym
[MpumeHsaTh HOPMYIIBI TPUTOHOMETPUHU -
76 Brruncnenue 3HaueHmi 1 https://resh.edu.ru/subject/lesson/6019/start/
JUIi  PCIICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX . 199181/
_ TPUTOHOMETPUIECKUX YPaBHEHHIA
BBIPKCHU I
77 3HAKU CHHYyCa B KOCHHYCA, 1 https://resh.edu.ru/subject/lesson/3863/start/
TaHT€HCca 199212/
78 3aBUCHUMOCTh MEXIy cUHycOM, | 1 https://resh.edu.ru/subject/lesson/4735/start/
KOCHHYCOM ¥ TaHI'€HCOM 199274/
OJIHOTO M TOT'O K€ yIja PO, chepym
79 Brraucnenue u ynpoiienne 1 https://resh.edu.ru/subject/lesson/6019/start/

199181/



https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg

TPUTOHOMETPUYECKUX

https://resh.edu.ru/subject/lesson/3863/start/
199212/

https://resh.edu.ru/subject/lesson/4735/start/
199274/
POILL, chepym

https://resh.edu.ru/subject/lesson/6019/start/
199181/

https://resh.edu.ru/subject/lesson/3863/start/
199212/

https://resh.edu.ru/subject/lesson/4735/start/
199274/
PO, chepym

https://resh.edu.ru/subject/lesson/6019/start/
199181/

https://resh.edu.ru/subject/lesson/3863/start/
199212/

https://resh.edu.ru/subject/lesson/4735/start/
199274/
PO, chepym

BBIPAKCHUIN

80 Tpuronomerpuyeckue
TOXKIECTBA

81 JlokazarenbcTBa
TPUTOHOMETPHUUYECKHIX
TOXKIECTB

82 CuHyc, KOCHHYC U TaHT'€HC
yIJIOB a U -a

83 DopMyJIbI CITIOKEHUS

84 DopMyIIBbI CTTOKEHUS

85 CuHyc, KOCHHYC U TaHT€HC
JIBOMHOTO yria

86 CuHyc, KOCHHYC U TaHT€HC
JIBOMHOTO yria

87 ®opMyJibl IPUBEACHUS

88 ®opMyJibl IPUBEACHUS

89 CyMMa 1 pa3HOCTb CHUHYCOB.

https://resh.edu.ru/subject/lesson/6019/start/
199181/

https://resh.edu.ru/subject/lesson/3863/start/
199212/



https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/4735/start/199274/&sa=D&source=editors&ust=1688027049088437&usg=AOvVaw06MEItCnNV2-oCI1DmJTCf
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi

CyMMa 1 pa3HOCTh KOCUHYCOB

90

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

91

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6019/start/
199181/

92

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/3863/start/
199212/

93

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/4735/start/
199274/
PO, chepym

94

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6019/start/
199181/

95

Pemenne
TPUTOHOMETPUYECKHUX
YpaBHEHUNU

https://resh.edu.ru/subject/lesson/3863/start/
199212/

96

Pemenne
TPUTOHOMETPUUYECKHUX
yYpaBHEHUN

https://resh.edu.ru/subject/lesson/4735/start/
199274/

PO, chepym

97

Pemenue
TPUTOHOMETPUUYECKUX

https://resh.edu.ru/subject/lesson/6019/start/
199181/

https://resh.edu.ru/subject/lesson/3863/start/
199212/
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https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/6019/start/199181/&sa=D&source=editors&ust=1688027049087863&usg=AOvVaw2v1M0GTcB-p2CwuxcePLdg
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/3863/start/199212/&sa=D&source=editors&ust=1688027049088181&usg=AOvVaw0oqcOzxqaPf9Bc18b2ohwi

ypaBHEHUH

98 KonTpoabnast padora Ne6 no
Teme « Tpuronomerpuyeckune
BbIpaKeHUs U
TPUTOHOMETPUYECKHe
YPaBHeHHsD)
Pasznen 7 «IlocaenoBaresibHOCTH M nporpeccun» 10 yacos
99 | IlocnenoBaTenpHOCTH, OnepupoBath noustusimu: | https://resh.edu.ru/subject/lesson/5223/conspect/
CIIoCcoObI 3a/1aHus I10CJIEIOBATEIBHOCTD, CITOCOOBI 326716/
rocjenoBareiibHocTel. Meton 3aJaHusg MOCJIEIOBATEIILHOCTEM;
MaTeMaTU4eCKOW MHIYKIUH MOHOTOHHBIE u OrpaHUYCHHBIC
100 | MOHOTOHHBIE M OTpaHUYEHHBIE Eggigigiigiiggi’ HCCHGHOBa;Z gltztg;:l/gr/esh.edu.ru/subiect/lesson/5223/consoect/
TOCICAOBATCILHOCTH. MOHOTOHHOCTh ¥  OTPAHUYEHHOCTb.
Hcropus ananmza 6ECKOHEUHO Honyuats IpCICTABIICHHE o6
MaJIbIX OCHOBHBIX HJESX aHajn3a OECKOHEYHO
101 | Apudmernyeckas u MAJBIX. Hasatb ONPENCNCHUE | hitps://resh.edu.ru/subject/lesson/5223/conspect/
reoMeTpHHeCKas IPOrPECCHs apuMeTHYecKO M TeoMeTpHuecKoi | 326716/
nporpeccuu. Jloka3plBaTh CBOMCTBa
102 | beckone4yHo yObIBaromias apumerHueckoii m Teomerpuueckoii | https://resh.edu.ru/subject/lesson/5223/conspect/
T€OMETpUYCCKas MpOrpeccus NPOrPECCUH, HAXOAUTh CYMMY UYJIEHOB A6T16:
103 | Cymma GecKOHE4HO IGIS;ZOPEZS:I/I{I;’ G e Cyh;gi;fiz; 3121t6‘£17)i:é//resh.edu.ru/subiect/lesson/5223/consoect/
YObIBAIOIICH IEOMETPUCCKOM reOMETPHYECKOM nporpeccuu. |
fporpeccui Hcnons3oBath IIPOTPECCUU JUTS
104 | JIuneiuslii u pCIICHNUA 3aja4 HPHUKIAZHOTO | https://resh.edu.ru/subject/lesson/5223/conspect/
xapaktep.  Ilpumenats  dopmyny | 326716/

9KCIIOHEHIIUAIbHBIM POCT.



https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
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https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU

Hucno e. PopMyia CI0KHBIX

CIIOXXHBIX TIPOLCHTOB [JJid PCIICHUA

IPOIICHTOB 3aj71a4d U3 pealbHOW MPAaKTUKU
105 | ®opmyna ClIOKHBIX 1 https://resh.edu.ru/subject/lesson/5223/conspect/
npoueHToB. Pemenue 3agau 326716/
106 | Mcnonb3oBaHue IPOrpeccuu 1 https://resh.edu.ru/subject/lesson/5223/conspect/
JUTSL PEUICHUs] PEATbHBIX 33124 36716/
NPUKIIAJHOTO XapaKTepa
107 | Mcnonb3oBaHue IPOrpeccuu 1 https://resh.edu.ru/subject/lesson/5223/conspect/
JUTSL PEUICHUST PEATbHBIX 33124 326716/
IPUKJIAJHOTO XapakTepa
108 | KonrpoabHas padora Ne7 mo | 1
Teme «IlocienoBaTebLHOCTH
U TIPOTPeCCHmn»
Paznen 7 «HenpepbiBHble pynkuuu. IlpousBognas» 17 yacos
109 | HenpepsiBHble QyHKIMH U uX | 1 OnepupoBaTh MOHATHAME: (yHKIus | Ditps:/ semenova-
cBoiicTBa. ToUKH pa3phIBa. HerpepeIBHAS Ha  OTpe3ke, Touka | KIass.moy.su/index/algebra_10_11_klassy/0-22
AcuMnTOTHI TpadUKOB paspbiBa byHKIHH, ACHUMIITOTA
byHKIMi rpaduka GbyHKIHM. [TpumeHATH
CBOWCTBA HENPEPHIBHBIX (PYHKLIMMN IJIst i
110 | CoiicTBa (pyHKIHIA 1 bep Qymiiutii 1 http://school-collection.edu.ru/
pereHus 3ajau. OnepupoBaThb PAIIL, cepym
HCTPEPBIBHBIX Ha OTPEIKE NOHATUSMM:  TIepBasi W BTOpas ’
111 ] NPOM3BOJHBIE (YHKUIWHU; TOHHUMATh

MeTto UHTEPBAIOB AJIst
pELIeHNs HEPAaBEHCTB.
[IpuMeHeHue cBOWCTB

(bu3NUIEeCKUi ¥ TEOMETPHUUECKUN CMBICT
IIPOU3BOJHOW; 3alUCBHIBaTh YPaBHEHHE

KacaTeJIbHOH. Brraucnarte

http://school-collection.edu.ru/



https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
https://www.google.com/url?q=https%3A//resh.edu.ru/subject/lesson/5223/conspect/326716/&sa=D&source=editors&ust=1688027049139489&usg=AOvVaw1AvRhVEgX9R-ko6fhpdreU
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HETIPEPHIBHBIX (DyHKIIUN

112

Meroz UHTEPBAJIOB VISt
peLIeHUsT HEPaBEHCTB.
[IpuMeHeHne cBOWCTB
HEeNpPepbIBHBIX (PyHKINN

113

[IpuMeHeHne cBOWMCTB
HENPEPBIBHBIX PYHKIMN IS
pelieHns 3ana4y

114

Onpenenenne, GU3NIECKUl 1
F€OMETPUUYECKUN CMBICIT
MIPOU3BOAHOMN

115

Onpenenenne, GU3NIECKUil U
FeOMETPUUYECKUN CMBICIT
MIPOU3BOAHOM

116

[TpaBuna nquddepeHnmpoBaHus

117

[IpaBuna nuddepeHpoBanus

118

[IpaBuna nuddepenpoBanus

119

[Tpon3BoaHBIE 37€MEHTAPHBIX
byHKIMI

120

[Tpon3BoaHBIE 37€MEHTAPHBIX
byHKIUI

MPONU3BOAHBIC CYMMBI, IMPOU3BCIACHUA,

YacTHOTO W  CIIOKHOW  (DYHKIIHH.
W3ydaTh pOU3BOIHBIE 3JIEMEHTAPHBIX
byHKIHHA. Hcnons3oBath

reoMeTpUYECKUN U (PU3NIECKHI CMBICIT
MIPOU3BOTHOM JUISL PEIICHHUs 33124

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
PO, chepym

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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121

[Ipon3BOoHBIE 3JIEMEHTAPHBIX
byHKIUH

122

YpaBHEHHUS KacaTeIbHOM K
rpaduky QyHKIHA

123

YpaBHEHHUS KacaTelIbHOM K
rpaduky QyHKIHA

124

O06o0061IEHE U
cUCTeMaTU3alus 3HaHuH 110
teme «IIpousBoaHas»

125

KonTtpouabnas padora Ne8 no
Teme «IIpousBoaHas»

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

Pazgen

«IloBTOpEHME, 00001IeHNE, CUCTEMATH3AIUA 3HAHUID» 11 yacoB

126

[ToBTOpenue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUHN

" JleicTBUTETBLHBIC YNCTIA,
palroHaIbHBIC YPaBHEHUS U
HepaBeHCTBA"

1 [IprmeHATH OCHOBHBIE TOHATHS Kypca
anreOphl U HAYaJl MATEMATHYECKOTO
aHaiv3a Uil pelIeHus 3a1a4 U3
pEATIbHOM JKM3HU U IPYTUX IKOJIbHBIX
IIPEAMETOB

127

[ToBTOpenue, o6obmIEeHNE,
CHUCTEMAaTH3aIMs 3HAHUH:
«CHcTeMbl THHEHHBIX
YpaBHEHUN»

128

[ToBTOpEHME, 0000IIECHNE,
CHCTeMaTH3allys 3HAHMIA:
«DyHKIUU U TpadUKU.

Pemy ET'D

Pemry EI'D

Pemry EI'D



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Crenennast GyHKIHS»

129

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTHU3alys 3HaHUH

«ApudMeTHIeCKUt KOPEHB

Pemy ETD

130

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIHsI 3HAHW:
«ppannonanbsHble U

IMOKAa3aTCJIbHBIC YPABHCHUS

Pemy ET'D

131

I'onoBasi KOHTPOJILHAA
padora

132

I'onoBasi KOHTpOJILHAA
padora

133

[ToBTOpenue, o6obmIEeHKE,
CHUCTEMAaTHU3aIs 3HaHUH
«Jlorapudmsi.
Jlorapupmuueckue
ypaBHEHUS»

Pemy EI'D

134

[ToBTOpEeHmE, 0000IICHNE,
CHCTeMaTH3allys 3HAHMI:
«Tpuronomerpudeckue
YpaBHEHUSD»

Pemry EI'D

135

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIus 3HaHW:
«IIponsBonHas»

Pemy ET'D




136

[ToBTOpenue, 06001ICHNE,
cUCTeMaTU3alus 3HaHu

Pemy ET'D




11 KITACC

Ne Tema ypoka Kon- | OcHoOBHbIe BUAbI AeATENbLHOCTU DJIeKTPOHHBIE IU(PPOBbIE
n/n BO 06yualoLLMXCs o0pa3oBaTe/IbHbIE
4yacoB pecypcCbl
Paspen 1. UccnepoBaHue chyHKUMIM € NOMOLLbIO NPOM3BOAHOWN. 22 Yaca
1 IIprmenenne npou3BOHOM K 1 OnepupoBaTh NOHATHSMH: HempepbBHas | WWW.Iostestrunnet.ru
WCCIICJIOBAHUIO (DYHKITHIA HA (byHKHI/Iﬂ; Ipou3BOAHAA (byHKHI/H/I-
MOHOTOHHOCTB H KCTPEMYMBI I/ICHOJIB30BLaTI> FeOMETPUYCCKUI
2 - 1 (usnueckuii  CMBICI — NPOM3BOIAHOM  JUIS [ v rostest.runnet.ru
ITpumeHenue MpoN3BOIHOM K PeleHNs 3a/ad. POIIL. chepyy
kv b
WCCIICJIOBAHUIO (DYHKITHIA HA HaxoauTs MNpPOU3BOAHBIE  AIEMEHTAPHBIX
MOHOTOHHOCTH M DKCTPEMYMBI (yHkuui, BBITHCJIATH IpOU3BOTHBIC
3 HpI/IMeHeHI/Ie HpOPI3BO,Z[HOﬁ K 1 CYMMBI,IIPOU3BEACHU A, HACTHOT'O q)YHKIII/II/I WWWw.rostest.runnet.ru
N Hcnoab30BaTh  IIPOU3BOAHYIO JUIA
UCCIIEIOBAHUIO (QYHKIMH Ha
MOHOTOHHOCTb M SKCTPEMYMBI uccienoBaHus (QyHKIMA Ha MOHOTOHHOCTH H
4 TIprMereH7e TPOH3BOHOM K 1 SKCTPEMYMBI, NPUMEHATH  pe3yJbTaThl | Www.rostest.runnet.ru
PO, chepym
HCCITEOBARHIO (yHKIHi Ha HCCJIeTOBAHMS K TIOCTPOCHUIO IpaUKOB. )
MOHOTOHHOCTb U SKCTPEMYMBI
5 HpI/IMeHeHI/Ie HpOI/I3BOI[HOﬁ K 1 www.rostest.runnet.ru
HCCIIeIOBaHUIO (PYHKITHI Ha
MOHOTOHHOCTH U IKCTPEMYMBI
6 [TpuMeHeHue MPOU3BOAHOM K 1 www.rostest.runnet.ru
WCCIIeZIOBaHUIO (DYHKITHIA Ha PO chepym
MOHOTOHHOCTbH M DKCTPEMYMBI
7 HaxosieHue HanOobIIero u 1 www.rostest.runnet.ru
HaWMEHBIIETO 3HAYCHUS
HENPEPHIBHOM (DYHKITMH HA OTPE3KE
8 1 WWww.rostest.runnet.ru

Haxoxxnenue HaMOOJIBIIETO U
HAanMMCHBIICTO 3HAYCHUA

PO, chepym



http://www.rostest.runnet.ru/
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HeNpepbIBHON (DYHKIIUU HA OTPE3KE

HaXO)KI[eHI/Ie HauOOJIBIIEro U
HaAaMMCHBIICTO 3HAYCHUA

HENPEPBIBHON (DYHKIIMH Ha OTPE3KE

10

HaXO)KI[eHI/IC HauOOJBIIEro U
HaAaMMCHBUICTO 3HAYCHUA

HEMPEPBIBHON (DYHKIIMM Ha OTPE3KE

www.rostest.runnet.ru

11

Haxoxnenne HanOoIbIIETO U
HaUMEHBIIIETO 3HAYEHUS
HENPEPLIBHOM GYHKIIMH Ha OTPE3KE

www.rostest.runnet.ru
POUI, chepym

12

HaXO)I(I[eHI/Ie HauOOJBIIEro U
HaMMCHBIICTO 3HAYCHUA

HENPEPBIBHON (DYHKIIMH Ha OTPE3KE

www.rostest.runnet.ru

13

[IpumeHeHne MpOU3BOHOM TS
HAaXOKJCHUS HAWTYYIIETO PEIICHUS B

IDPUKIIaIHbBIX 3agadax

www.rostest.runnet.ru
POI, chepym

14

[IpumeHeHnne mpou3BOIHOM AJIst
HAaXO>KIEHUS HAWTYUIIEro PELICHUS B

MPUKIIAIHBIX 33J1a9ax

www.rostest.runnet.ru

15

[IpumeHeHnne MpOU3BOHOM TS
OnpeleIeHHs] CKOPOCTH U YCKOPEHUs
mporrecca, 3aJaHHoro (HOPMYIION I

rpahuKOM

www.rostest.runnet.ru
POUI, chepym

16

[IpumeHenne Mpou3BOAHON IS
OnpeleIeHHs] CKOPOCTH U YCKOPEHUs
mporiecca, 3aJaHHOTO (YOPMYIIOH HITH

rpadhHuKoM

www.rostest.runnet.ru

17

Komnosunus ¢yHkimi

www.rostest.runnet.ru
POLL, chepym

www.rostest.runnet.ru



http://www.rostest.runnet.ru/
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18 Kommosnnus pyHKImit 1 www.rostest.runnet.ru
POIII, chepym
19 Kommosnnus ¢yHKImit 1 www.rostest.runnet.ru
20 o 1 www.rostest.runnet.ru
I'eomeTpuueckne 00pa3bl ypaBHEHHIHA
. POLL, chepym
Ha KOOPJIMHATHOH IJIOCKOCTH
21 I'eomeTpuueckue 00Opa3bl ypaBHEHHIA 1 WWW rostest.runnet.ry
Ha KOOPAMHATHOM IJIOCKOCTH
22 Kontpoabnas pa6ora: 1
"UccaenoBanne pyHKuumii
MOMOIIbI0
MPOU3BOAHOM "
aspen 2. NepBoobpa3Hana u uHterpan. 12 yacos
23 IepBooGpasHas, 0CHOBHOE CBOICTBO 1 OnepupoBaTh NOHATHIMU: IEPBOOOPA3HAS I http://school-collection.edu.r/
TIepPBOOGPA3HBIX onpenenéHupii uarerpain. Haxonurs
24 TlepBOOGpa3HbIE HIEMEHTAPHBIX 1 NEpBOOOPA3HbIE MIEMEHTAPHBIX (DYHKIUN U http://school-collection.edu.ru/
(I)YHKHHﬁ. HpaBHHa HaXOXKICHU BBIYUCIIATH UHTETPAJI 110 q)OpMy.]'Ie HrroTona—
epBOOOPA3HBIX JletitOaua. HaxoauTe IUIOMAIH IUIOCKUX
25 TlepBOOGPa3HBIE HTEMEHTAPHBIX 1 HUTYp 1 OGBEMBI TeJI ¢ TOMOLLBIO http://school-collection.edu.ru/
¢Gynxuuii. [TpaBuia HaX 0K AEHHS ONPEIETEHHOTO UHTErpajia. 3HAKOMHUTBHCH C
IepBO0OPa3HBIX MaTEMaTUYECKUM MOJEIIMPOBAHUEM Ha
26 Wnrerpat. [eoMeTputeckuii cMBICT 1 npumepe III/I(b(i)epeHHI/IaJIBHHX YpaBHECHHH. http://school-collection.edu.ru/
WHTErpaTa oay4yaTh npeacTaBiIeHUE O 3HAYCHUHU
27 B N 1 BBEJCHUS NOHATHUSA UHTETPAla B Pa3BUTUU http://school-collection.edu.ru/
BIYMCIICHUE OIPE/ICIIEHHOTO
MaTE€MaTHUKU
uHTerpana no gpopmyie Herorona-
JleiiOHuIIA
28 Brruncnenue onpenenéHHOro 1 http://school-collection.edu.ru/

uHTerpaina no gpopmyie HeroroHa-

Jletibauma
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29 I 1 http://school-collection.edu.ru/
pPUMEHEHHE MHTETpasa JIis
HAaXOKICHUSI IIIOIAACH MITOCKUX
¢uryp .
30 HpI/IMCHeHI/IC UHTErpana ajis 1 http://school-collectlon.edu.ru/
HaXO0XIEeHUI 00BbEMOB
TEOMETPHUCCKHX TEJ
. p: - ion.edu.
31 Tprmepst perenii 1 http://school-collection.edu.ru/
T depeHInanTbHbIX
YpaBHCHHI
. p: - ion.edu.
32 TIprMepsi permentii 1 http://school-collection.edu.ru/
nrddepeHTnaTbLHBIX
YpaBHECHHU I
33 MareMaTHaecKoe 1 http://school-collection.edu.ru/
MOJICTUPOBAHNE PEATTbHBIX
MPOIIECCOB C MTOMOIIIBIO
nuddepeHIMaAIBHEIX YPaBHEHNH
34 KonTposbnas pabora: 1
"IlepBo0oOpa3Has U MHTerpaa"
Paszgen 3. Npadmkn TpuroHomeTpnyeckux cpyHkummn. TpuroHomeTpmieckne HepaBeHcTBa. 14 yacoB
35 T 1 o) http://www.yaklass.ru
PUTrOHOMETPHUYECKHE (PYHKIMHU, UX MepUpPoOBATH NMOHATHEM IEPHOINYECKAs
CBOWCTBA U TpaduKu 2YHKHH’I :
TPOUTh, AHAJIM3UPOBATH, CPABHUBATDH
36 Tpuronomerpudeckue GyHKIUH, X 1 P ’ P » P . PILW, ciepym
_ rpauKu TPUTOHOMETPUUECKUX (PYHKITUH .
cBO¥icTBa U Tpadukn :
pad ®opMyJIMPOBATH 1 HILTIOCTPHPOBATE http://www.yaklass.ru
rpa¢gu-4yecKH CBONCTBA TPUTOHOMETPUYECKHUX .
p: RY% .
37 Tpuronomerpuyeckue GyHKITUH, X 1 o . http://www.yaklass.ru
¢bynkuii . Pemath npocTeiiime
CBOWCTBA U TpauKu
TPUTOHOMETPUUECKUE HEPABEHCTBRA .
38 1 P P P P3OLWW, cepym

Tpuronomerpudeckue GyHKIUH, X

CBOMCTBA U TpaUKHU

HUcnoab3oBare rpapuku Uil pelleHus
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

39

Tpuronomerpudeckre GyHKIIH, UX

CBOMCTBA U TpaduKu

40

OT100p KOpHEH TPUTOHOMETPHIECKHIX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

41

OT100p KOpHEH TPUTOHOMETPHIECKHIX
YPaBHEHUH C TOMOIIBIO

TPUTOHOMECBPHUYCCKUX ypaBHeHI/Iﬁ

42

OTOOp KOpHEH TPUTOHOMETPUIESCKUX
YpaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOM

OKPYKHOCTH

43

OT060p KOpPHEH TPUTOHOMETPHUIECKHUX
YpPaBHEHUH C TOMOIIIbIO

TPUTOHOMETPUUCCKON OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUECKUX

HCPABCHCTB

45

Pemenue
TPUTOHOMETPUUECKUX

HCPABCHCTB

46

Pemenue
TPUTOHOMETPUUIECKUX

HEPABEHCTB

47

Pemenue

TPUTOHOMETPUUECKHUX

TPUTOHOMCTPHUYCCKUX HCPABCHCTB .
HUcnonb3oBars Hu(ppoBbIe pecypebl I

nocTpoeHus rpadukoB QyHKIMIA U U3ydeHUs
HUX CBOICTB

http://www.yaklass.ru

http://www.yaklass.ru

P3OLWW, cepym

http://www.yaklass.ru

http://www.yaklass.ru

P3LLU, chepym

http://www.yaklass.ru

http://www.yaklass.ru

http://www.yaklass.ru

http://www.yaklass.ru

http://www.yaklass.ru

http://www.yaklass.ru
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HEPABEHCTB

48 KonTpoabnas padora: "I'padpuxn 1
TPUTOHOMETPHYECKUX (PYHKLMIA.
Tpuronomerpudeckue
HepaBeHcTBa"
Pasgen 4. UppaumnoHanbHble, NOKa3aTeNbHble U norapugpmmnyeckme HepaBeHCTBa. 24 Yaca
49 OCHOBHBIC METOH PEIICHEA 1 MpuMeHATL CBONCTBA NokasaTernbHOW 1 http://school-collection.edu.ru/
norapmmmuyeckon PyHKLNN K peLLeHunto
IIOKa3aTCJIbHBIX HCPaBCHCTB
50 OCHOBHBIC METOMBI PELICHIS 1 rnokasaTerbHbIX U forapudMU4ecknx http://school-collection.edu.ru/
p HepaBeHCcTB. O60CHOBaTb PaBHOCUIBHOCTb
HOKA3aTCALHBIX HEPABCHCTB nepexonos. Pewartb MppaunoHarnbHblie 1 S T e R
tp://school-collection.edu.
51 OCHOBHBIE METOIBI PEIICHUS 1 KOMOWHMpPOBaHHbIE HEPABEHCTBA, C MOMOLLIbIO D
NOKa3aTeJIbHBIX HEPABEHCTB PaBHOCUIIbHbIX MEPEXOOO0B. Ucnonb3oBatb
52 OCHOBHBIC METOIB PEIICHHS 1 rpacpmyeckme MeToabl 1 CBOWCTBA BXOOSALLUX B http://school-collection.edu.ru/
aBHEHMEe U HepaBeHCTBO PYHKUNIA ANns
IIOKAa3aTCJIbHBIX HCPaBCHCTB yp p qu H A
53 OCHOBHEIC METOJE! peleHuA 1 peleHna safaqm http://school-collection.edu.ru/
Jorapu(MHUYECKUX HEPABEHCTB
54 OCHOBHbIC METOJTbI PELIICHHS 1 http://school-collection.edu.ru/
JIOrapu(MUYECKUX HEPABEHCTB
55 OCHOBHBIC MCTOJTbI PELIICHHS 1 http://school-collection.edu.ru/
Jorapu(pMUYECKHX HEPABCHCTB
56 OCHOBHBIC METOZE PENICHEA 1 http://school-collection.edu.ru/
Jorapu(MUIECKHX HEPABCHCTB
57 OCHOBHBIC METOIBI PETICHASA 1 http://school-collection.edu.ru/
HPppAlMOHAJIbHBIX HCPABEHCTB
58 1 http://school-collection.edu.ru/

OCHOBHBIE MCTOJbI PCIICHUA

HppanyoHaJIbHbIX HCPAaBCHCTB
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P3LWW, cepym

59 OCHOBHBIE METOJIbI PEIICHUS
HPPALHOHAIBHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI PEILICHHUS
HMppaIMOHAIbHBIX HEPABEHCTB

61 I'padmueckue MeTOIBI pemieHIUS
HPPAIMOHAIBHBIX YPaBHCHHIMA

62 I'paduueckre METOIbI PEILICHHS
WPPAIMOHAIBHBIX YPaBHCHHUIA

63 I'paduyeckre MeTOTbI PEIICHUS
MMOKA3aTe/IbHBIX YPaBHEHUH

64 I'padmueckre MeTOIBI pereHUS
[IOKA3aTEeIbHBIX HEPABCHCTB

65 I'paduueckre METOIbI PELICHHUS
Jorapu(MHUYECKUX YpaBHEHUIH

66 I'paduyeckne MeTOIBI pelICHUs
Jorapu(MUYECKIX HEPABSHCTB

67 I'paduueckre METOIBI peIICHHS
MOKAa3aTeNbHBIX U JIOTapU(DMUUECKUX
YpaBHEHUN

68 I'padmveckue MeTOBI peIICHUS
MOKAa3aTeNbHBIX U JIOTapU(DMUUECKUX
YpaBHEHUN

69 I'padmveckue MeTOBI peIICHUS
MOKAa3aTeNbHBIX U JIOTapU(DMUUECKUX
YpaBHEHUN

70

I'paduueckue MeTOIBI PEIICHUS

IIOKa3aTCIbHBIX U JIOFapI/I(bMI/I‘-ICCKI/IX

www.fipi.ru
P3LWW, cepym

www.fipi.ru
P3LWW, cepym
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HEPABEHCTB

[ I'paduyeckne MeTOIBI pELICHUS www.fipl.
P3LW, cepym
IIOKa3aTCJIbHBIX U J'IOFapI/I(l)MI/ILIeCKI/IX
HEPaBEHCTB
2 Kounrpoabhas padora:
"HUppanuoHajbHble, MOKa3aTeJIbHbIe
U JorapupMuuecKue HepaBeHcTBA'"
Paspgen 5. KomnnekcHble yucna. 10 yacos
73 KoMIITeKCHbIE YHCIIA. OnepupoBaTb NOHATUSIMU: KOMMIEKCHOE YNCIIO \I’g\gvl_ﬁ}uu
Anrebpanteckas u I MHOXECTBO KOMMIIEKCHBIX YMCEN. » obepym
KOMIIEKCHOIO YHCIIA anrebpanyeckon n TPUroHOMeTPUYECKON
74 KOMILICKCHBIC UHCIIA. dopwme. Bblnom-m'lr/lb agmcbmemqecme ngﬂjw,ﬁpl,m
. , Chepym
AureGpauucckas i onepauun ¢ HUMK 3oupa>KaTb KOMMNIEKCHbIE depy
TpUrOHOMETpHUUecKast popMBbI 3anucu :IMCJ'Ia Ha KOOpﬂMHaTHOKAHHOCKOCTM'
MMEHATb hopMyn aBpa v nony4atb
UM CRENOLD e n:eACTaBnereZ K{)pyHﬂxyn (E)Vl CTene:m n3
75 ) www.fipi.ru
APHPMETIIECKHE OTIepaLlii ¢ KOMISIEKCHOTO Yncna. 3HaKOMUTLCA C
KOMIUIEKCHBIMM 9HCIaMHU npuMmepamMmmn NPUMeEHEHUs1 KOMMNNEKCHbIX YNCen e
www.fipi.
76 ApudMeTHUECKIE OTIePALIHH C QNS PELLEHNs reoMeTPUHECKNX 1 (PU3NHECKUX B3l cl q)ler[l)lyM
KOMIUIEKCHBIMU YU CTIaMU 3afad
77 www.fipi.ru
HSOGpa)KCHI/Ie KOMIIJIEKCHBIX YN CECJI HA
3 POIII, chepym
KOOPAMHATHOU IIJIOCKOCTH
78 www_fipi.ru
N300pakeHre KOMILICKCHBIX YHUCEIT Ha
B P3LWU, cepym
KOOpAMHATHOU IJIOCKOCTHU
o W VV . ..
9 ®opmyna Myaspa. Kopau n-oit wwwr.fipl.y
CTCIICHHU N3 KOMIIJICKCHOI'O YHCJIa
80 www fipi.ru

®opmyna Myaspa. Kopau n-oit
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CTCIICHU N3 KOMIIJICKCHOI'O YHCJIa

P3LU, cepym

81 TIpUMEHEHHE KOMILICKCHBIX YHCE s | | www.fipi.ru
pereHus GU3NIECKUX U
reOMETPUYECKHUX 3314
82 Kounrtpoabhas padora: 1
"KomniekcHble yncaa"
Pasgen 6.HatypanbHbie u uenble yncna. 10 yacoB
83 HarypaibHbie 1 Lienbie 9ucia 1 OnepupoBats MOHATUSMU: hitp://www.yaklass.ru
HATYpaJbHOEUHCIIO, LENI0E YMCIO . POLL, chepym
Mcnonb3oBaTb Npu3Haku 4ENUMOCTU LENbIX T Al
. p://www.yaklass.ru
84 HatypanbHbie u 1esbie uicina 1 yucen, HOLO v HOK HaTypanbHbIx Yncen;
anroputm EBknnaa ons pewenuns 3agau.
85 1 P3LU, cepym
TpumeHeHue PU3HAKOB ACTMMOCTH 3anucbiBaTh HaTypanbHbIE YMcna B
LCIIBIX GUCCIT pa3nnYHbIX MO3NLMOHHBIX CUCTEMAaX — Al
ttp:// WWW.y. i
86 [TpuMeHeHHE IPU3HAKOB ICTHMOCTH 1 cuncnenus akiass.Il
EIbIX YHCEeI
. ..
87 [TpuMeHeHHE IPU3HAKOB ICTHMOCTH 1 WWW.fipi.ru
P3LWW, cepym
nensix ancen: HOJd m HOK
88 N 1 http://www.yaklass.ru
PUMEHCHUC IIPU3HAKOB ACTIUMOCTHU
nensix yucesr: HOJl u HOK
89 I 1 www.fipi.ru
pPUMEHEHHE PU3HAKOB JIETUMOCTH
P3LWW, chepym
eJIBIX YUCEN: OCTATKH [0 MOJIYJIFO
a0 I 1 http://www.yaklass.ru
pHMEHEHHE PU3HAKOB JICTTMMOCTH
IEJIBIX YHCET: OCTATKH M0 MOJIYJIIO
N |q 1 www fipiru
pUMEHEHHE TPU3HAKOB JICTMMOCTH
P3OLW, cepym

LeJbIX YUCEN: aNropuT™ EBkinaa ajist

pEeIICHUA 3a4a4 B ICJIbIX YHUCIaX
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92

KonTpoabhas padora:

"Teopus meabix uncea"

Pazgen 7. Cucremsl paunoHarnbHbLIX, UPPaALNOHANbHbLIX MOKAa3aTeJIbHbIX U norapmpmuqecmx ypaBHeHuﬁ. 12 yacoB

93

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIIEICTBHS

94

CucreMa ¥ COBOKYIHOCTb YPaBHEHHH.
PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-
CIEJCTBUSA

95

OCHOBHBIE METOIBI PEUICHUS] CHCTEM
Y COBOKYTTHOCTEH PariHOHATEHBIX

YpaBHEHUN

96

OCHOBHBIE METOIBI PEIICHHSI CHCTEM U
COBOKYITHOCTEH HPPaMOHATBEHBIX

YpaBHEHUN

97

OcHOBHbBIE MCTO/JbI PCHICHUS CUCTCM
u COBOKYHHOCTCP'I IIOKa3aTCJIbHBIX

YpaBHCHUH

98

OcHOBHbIE METO/bI pECIICHUA CUCTEM U
COBOKyrIHOCTCﬁ IIOKa3aTCJIbHBIX

ypaBHEHUI

99

OCHOBHBIE METO/IbI PELICHUS CUCTEM
Y COBOKYITHOCTEH JIOTapU(PMUUECKIX

YpaBHEHUN

100

OcHOBHBIE METO/JbI pEHICHUA CUCTEM
N COBOKYMNHOCTEN forapnMmnyeckmnx

ypaBHeHUi

OnepupoBaTh NOHATUIMM: CHCTEMA
JINHEUHBIX YPaBHEHUN U €€ PELLCHHUE.
Hcnonb30BaTh cucTEMY JIMHEHHBIX

YpaBHEHUH JIJIS1 pEIIeHUs PAKTUIECKIX

3ajad.

HaxoauTs pemieHMs IPOCTENIITUX CUCTEM U
COBOKYITHOCTEH PALMOHAIBHBIX YPAaBHEHUNN
HEPABEHCTB.

Hcnonbs3oBaTh rpaduku GyHKIHNA AT PEIICHHS
YpaBHEHU.

MoaeanpoBaTh peajibHbIe CUTyalld HA
SI3BIKEANTEe0PhI, COCTABIIATH BRIPAKEHHS,
ypaBHEHUS, HEPABEHCTBA W CHCTEMBI IO
YCIIOBHIO 33/1a4H, HCCJIEI0BATH
NOCTPOEHHbIE MOJEJIM C HUCIIONb30BAHUEM
ammapara anreops

www.fipi.ru
P3LW, cepym

www.fipi.ru

www.fipi.ru
P3LU, coepym

www.fipi.ru
PO, chepym

www.fipi.ru
P3LWW, cepym

www.fipi.ru

www.fipi.ru
P3LW, cepym

www.fipi.ru
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101 [IpUMeHEHHE CUCTEM K PEIICHHIO 1 www.fipi.ra
P3LW, cepym
MaTEMAaTUYCCKHUX 3a1a4 U 3a1a4 U3
pasIn4HBIX obJacTeil HayKu U
peabHOM KU3HU, UHTEPIIPETALIUA
MOJIYYEHHBIX PE3YIbTATOB
102 | Ipumenenue cucreM K pereHuo 1 www.fipi.ru
MaTEMAaTUYCCKHUX 3a1a4 U 3a4a4 U3
pasIn4HBIX obJacTeil HayKu U
peanbHON XKU3HH, UHTEPIpETaLs
MOJIYYCHHBIX PE3YIbTATOB
103 | IpumeHeHne HePaBEHCTB K PEIICHNUIO 1 www.fipi.ru
P3OLW, cepym
MaTEMAaTUYCCKHUX 3aJa4 U 3a4a4 U3
Pa3IMYHBIX 00JIACTEH HAYKH H
peanbHON XKU3HU, UHTEPIpETaLs
MOJIYYEHHBIX PE€3YIbTATOB
104 Kontpoabnas padora: "CucremMsl 1
pPalMOHAJbHBIX, HPPAIIHOHAJBbHBIX
IoKa3aTeJIbHbIX U
Jorapu(pmMuvecKux ypaBHeHuii"
Pazpgen 8. 3apaum c napameTtpom. 16 yacos
. ..
105 PalHOHATbHBIE YPABHEHHS C 1 BbiGupatb cnocob pelleHns paunoHarnbHbIX, PWWWSLU fipi.ru
nppaumoHanbHbIX, MokasaTerbHbIX, , Chepym
mapaMeTpamMu
norapumMmn4ecknx 1 TPUroHOMETPUYECKNX -
106 PanmonanbHbIe HEPABEHCTBA C 1 Y o, fipi.m
10 p YPaBHEHWIA N HEPaBEHCTB, CopePXalLMX MOAYNM | p3|1| cthepym
napameTpaMu n napameTpbl. MpuMeHaATb rpacduyeckue u
. .-
107 PaIOHANEHEIE CHCTEMEI ¢ 1 aHanuTMyeckne MeToabl 4N peLleHuns P_p_vc&;\ﬁjw fipi.ru
ypaBHEHWI N HEPABEHCTB C NapameTpamu, a , chepym
rapamMeTpamu o
Takke nccrnegoBaHve yHKUUA MeTogamum -
108 | Mppauonansusie ypapnerus, 1 mMaTemaTuyeckoro aHanmsa. CTpouTb U wlipl
: P3LLU, cdhepym

HEpaBEHCTBA C TapaMeTpaMu
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109 HppanroHanbHble CUCTEMBI C
nmapaMeTpaMu

110 [loxa3aTenbHbIC ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

111 ITokazarenbHbIE CHCTEMBI C
napaMeTpamu

12 Jlorapudmudeckrie ypaBHeHUs,
HEPaBEHCTBA C IMapaMeTpaMu

113 JlorapupMudeckue CUCTEMBI C
napaMeTpamu

1 1 4 TpI/II‘OHOMeTpI/I‘IeCKI/Ie YpaBHCHUA C
napaMeTpamu

115 Tpuronomerpuueckrie HepaBEHCTBA C
nmapaMeTpaMu

116 TpuroHoMeTprUIECKHE CUCTEMBI C
nmapaMeTpaMu

117 ITocTpoeHue u nccienoBanue
MaTeMaTUYECKUX MOJIEIEeH peanbHbIX
CUTYyallU¥ C OMOIIBIO YPaBHEHUH C
nmapamMeTpaMu

118 [Toctpoenue u uccnegoBaHme
MaTeMaTUYECKUX MOJIEIeH pealbHBIX
CUTYyaIii C TIOMOIIBIO CHCTEM
YpaBHEHHUH ¢ mapamMeTpaMu

119

[TocTtpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJIEIEeH peanbHbIX
CUTYyallUi C MOMOILbIO CUCTEM

uccnepoBaTb MaTemaTyeckue Mogenu
peanbHbIX CUTYaLMi C NOMOLLbIO YPaBHEHMN,
HEepaBEHCTB U CUCTEM C napaMeTpamu

www.fipi.ru
P3LW, cepym

www.fipi.ru
P3LU, coepym

www.fipi.ru
P3LU, coepym

www.fipi.ru
P3LW, chepym

www.fipi.ru
P3LWW, cepym

www.fipi.ru
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YpaBHEHHUH ¢ apaMeTpaMHu

120 KoHTponbHas pabora: "3agaumc | 1

napametpamu”
Paspgen 9. MNoBTOpeHue, 0606wWeHNe, cuctemaTnsauma sHaHmin. 16 yacos

121 [TosTOpenue, 06001IEHN E, 1 MopenupoBaTb pearnbHble cUTyauun Ha a3blke | Pewy EMM3
CHCTeMATH3ALS 3HAHMI: anrebpbl, COCTaBNATb BblpaXXeHUs, ypaBHEHWS,
"YpapeHus" HepaBeHCTBA M UX CUCTEMbI MO YCIIOBUIO 3a4auu,

122 - 1 nccnenoBaTb NOCTPOEHHbIE MOAENM C Pewwy Er3

ncnonb3oBaHWeM annapara anrebpsl,

CHCTEMaTH3aLs SHAHHUH: VHTEPNpeTMpPOoBaTh NOMYyYEHHbIN pesynbTar.
"YpasHeHus" MpUMeHATL YHKUMM ANS MOAENNPOBAHMS U

123 | Mosropenue, 06061eHe, 1 MccreaoBaHNs peanbHbix npoueccos. Pewars | Pewy EMS
CHCTEMATH3alMsl 3HAHUM: npuknagHble 3agadn, B TOM Yucne
"YpaBHenus. CHCTEMbI ypaBHCHHA" COLManbHO3KOHOMUYECKOTO M (hU3UYECKOro

124 | Mosropenne, o6obuene, 1 xapakTepa, cpeacTsamu anreGpbl 1 Pewwy EI'S
CHCTeMaTH3allis 3HaHHI: MaTemaTU4ecKoro aHanmsa
"HepaBeHcTBa"

125 [MoBTOpeHue, 0600IICHNE, 1 Pewy El'9
cCucreMaTui3anus 3HAHUM:
"HepaBeHcTBa"

126 | IoBTopenue, 0606mEHNE, 1 Pewy EM3
cucTeMaTu3aIus 3HaHUI
"HepaBeHctBa"

127 [ToBTOpeHME, 0000IIEH NE, 1 Pewy EI'3
cucTeMaTH3aIysI 3HaHUM:
"TIpousBoanas u e€ mpuMeHeHue"

128 | IToBTopenwue, 0606meHNeE, 1 Pewy EM3

CHUCTCMAaTHU3al s 3HAHUI:

"[IpousBogHas u e€ npuMeHeHue"




129

UToroBas KOHTponbHas paboTa

Pewy EI3

Pewy EI9

Pewy EI3

Pewy EID

Pewy EI'3

130 HToroBasi KOHTpPOJIbLHAs padoTa

131 T[loBTOpenue, 0606meHNe,
cucTeMaTu3auus 3HaHuil: "MHTerpan
H €ro NpuMeHeHue"

132 [TosTOpeHue, 06001IEHN E,
crucreMaTtu3anus 3HaHui: "MHTerpan
1 €ro IPUMEHEHHE

133 [ToBTOpeHue, 0600IIEeHNE,
cHcTeMaTu3alus 3HaHui: "OyHKnpn"

134 [ToBTOpeHue, 00600IICHNE,
cucTeMaTu3anys 3HaHui: "Oyakimn"

135 [ToBTOpeHue, 0600IICHNE,
cucTeMaTu3anys 3HaHul: " Oyakiun"

136

[NorTOpeHue, 0000IICHNE,

cucTeMaTHu3alus 3HaHuH

Pewy EI9




6. IPOBEPAEMBbBIE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUWSI OCHOBHOM OBPA30BATEJBbHOM ITPOT'PAMMBI

10 KITIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NPOBepPsIeMOro .
00pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yJbTara
1 Uwucna u BBIYUCIECHUS
11 OnepupoBaTh MNOHATUAMH: PALUOHAIBHOE U JACHCTBUTEIBHOE 4YHCIIO,
' OOBIKHOBEHHAS U IECATHYHAS POOb, POLIEHTHI
12 BemonHATe  apudpMeTHyeckue ~ONepalud ¢ PAlUOHAIBHBIMU U
' JeMCTBUTENLHBIMU YUCIIAMHU
13 BoinmonuATe  npuOAMKEHHBIE — BBIYMCIEHHUS, HUCIOJB3YyS  IpaBUia
' OKpYTJIEHUS, 1eJaTh IPUKUIKY U OIIEHKY Pe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LIEIBIM I10Ka3aTeleM, CTaHJapTHas
14 dopma 3amucu JAEHCTBUTEIHHOTO YHCIA, KOPEHb HATYpaJbHOM CTETEHU;
' UCTIOJIb30BaTh MOAXOSIIYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YHUCEN IS
pelIeHNs MPaKTUYECKUX 3aJa4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO
1.5 yIia; WCMOJb30BaTh 3allCh IPOU3BOJIBHOTO yria dYepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIMU
2 YpaBHEHHUS 1 HEpABEHCTBA
OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 panMoHaIbHOE, UppalMOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
29 BrimonsaTe npeobpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAXKEHUHN U pelaTh
' TPUTOHOMETPUUECKNUE YPABHEHUS
BeinonHATe peoOpa3oBaHus LENbIX, pallMOHAIBHBIX U UPPALMOHATIBHBIX
23 BBID@)KEHUII W peIlaTh OCHOBHBIE THIMbI LEJNbIX, PAlUOHAIBHBIX H
VPPALMOHAIIbHBIX YPABHEHUM U HEPABEHCTB
54 [IpumeHsTh ypaBHEHUS M HEpaBEHCTBA JJISl PELICHUS MaTeMaTUYECKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3jIn4YHbIX 00JIacTe HAyKH U pealbHOM KU3HU
MopenupoBaTh pealbHbIE CHUTyallMd Ha S3bIKe anreOpbl, COCTABIATH
2.5 BBIPAXCHUSI, YPAaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJjaul, UCCIEA0BATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl
3 OyHKIUN U TpapUKU
OnepupoBaTh NOHATUAMU: PYHKIIHSL, CTIOCOOBI 3a7aHusl GQyHKIUH, 001aCTh
3.1 onpeseNieHuss U MHOXECTBO 3HaueHUN OQYHKIUH, rpaduk QyHKIUH,
B3aUMHO OOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATUSAMH: YETHOCTh W HEUYETHOCTh (YHKIMH, HYIH
' (GYHKINHU, TPOMEXYTKH 3HAKOMIOCTOSTHCTBA
33 Hcnonb3oBate rpaguky GyHKIUHN 11 pelieHus ypaBHEHUN
34 Ctpouts 1 ynTaTh rpaduKy JTUHEHHON PyHKINY, KBaIPATUUHON QYHKINH,
' CTENeHHON (YHKIUH C LEIbIM ITOKa3aTeleM
35 Hcnonp3oBate rpadukud (yHKIMA UIS MCCIEJOBAHUS MPOLECCOB U

3aBUCHUMOCTEN IIPU PELIEHUM 3aJad U3 JPYrMX Y4YeOHBIX NMPEAMETOB U




peaanoﬁ JKU3HH, BbIpaXXaTb (l)OpMYJ'IaMI/I 3aBUCUMOCTH  MCIKAY

BEJINYHMHAMH
4 Hauvana MmateMaTuyeckoro anaansa
41 OnepupoBaTh MOHITHSIMH: IOCIEIOBATEIBLHOCTh, apupMETHIeCKass u
' reoMeTprYecKast IIPOTrPeECCHU
OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TeOMETpUYecKas
4.2 nporpeccusi, cymMMa OECKOHEYHO  yOBIBAIOLIEH  reoMeTpU4ecKon
IIPOTrPECCUU
4.3 3amaBaTh MOCIEOBATEIHHOCTH PA3IMYHBIMK CTIOCOOaAMHU
44 Hcnonb3oBare CBOKCTBA MOCHEAOBATEIBHOCTEM M MPOTPECCHUN A
' pelIeHus peasibHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JJOTHKa
5.1 OrniepupoBaTh NOHATHIMU: MHOKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBINM —ammapaTr JJisi  ONUCAHUS
5.2 pealbHBIX MPOIIECCOB U SBICHUH, IPU PELICHUH 33]1a4 U3 APYTUX YUSOHBIX
MpPEeMETOB
53 OnepupoBaTh  MOHATHSIMH:  ONpPEACIICHUE, TEOpeMa,  CIIEJICTBUE,
' JIOKa3aTeIILCTBO
11 KJIACC
Kox .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0Opa3oBaHus
pe3yJbTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHATUSIMU: HATYpPaJbHOE, 1I€JIOE€ YHUCJIO; HMCIIOIb30BaTh
1.1 MPU3HAKK JICIUMOCTH IEJbIX YHUCEJ, Pa3oKEHUE 4YHciia Ha MPOCThIC
MHOKHUTENH JJIs1 pEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTeIeM
13 OnepupoBath MOHATUAMU: JIOTapUDM YHCIIa, TeCATUIHBIE U HATYpaIbHbIC
' sorapumMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumensTh cBOWCTBa CcTemeHW s MpeoOpa3oBaHMs BBIPAKCHUH,
2.1 OTIEpUPOBATh TOHATUSMU: TOKA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO;
pemiaTh OCHOBHBIC THITBI MTOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonusaTe mpeoOpazoBaHusi BBIPAKECHHIA, COJAEPXKAIIUX JIOTapu(pMBI;
2.2 OTIEpUPOBATH TIOHATUSAMU: JIOTAPU(PMUIECKOE YPAaBHEHHE W HEPABEHCTBO;
pemaTb OCHOBHBIC THIIBI JIOTAPU(PMHUUECCKIX YPAaBHEHUH 1 HEPABEHCTB
2.3 HaxoauTe penieHust npoCcTeHIMX TPUTOHOMETPUUECKUX HEPABEHCTB
OniepupoBaTh NOHATUSIMU: CUCTEMA JINHEWHBIX YPAaBHEHUH U €€ PEIlIeHHUE;
2.4 WCIIOJIb30BaTh  CHUCTEMY  JIMHEHHBIX  YpaBHEHMM IS PEIICHUS
MPaKTUYECKHUX 3a/1a4
25 Haxomuts  pemeHus  NpPOCTEMIIMX  CUCTEM U COBOKYIIHOCTEH
' palMOHANBHBIX YPaBHEHUN U HEPABEHCTB
r 6 MogenupoBaTh peajibHbIE CHUTyalldd Ha s3bIKE alnreOpbl, COCTABIATH

BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CUCTCEMBI 110 YCJIOBUIO 3aJadvH,




HCCJICA0BATh NIOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTta am“e6pbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh NOHATHAMM: TepUOAMUYEcKass (QYHKIUSA, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUYKH SKCTpeMyMma (yHKIMH, HauOojblIee U
HavMEHbIIIee 3HAUYeHUS (PYHKIIMN Ha MPOMEXKYTKE; HCIIOJIBb30BaTh UX IS
uccrneoBaHus (QyHKINH, 33JaHHON TpaduKOM

3.2

OnepupoBaTh MOHATUSAMU: IpadUKHU MOKA3aTEIbHOH, JOrapupmMuuecKon
U TPUTOHOMETPUYECKHX (YHKIMHA; M300pakaTb HUX Ha KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BaTh AJIsl PELLIEHUS] YPaBHEHUI U HEPABEHCTB

33

N300pakaTb Ha KOOPAMHATHOMW IUIOCKOCTH TIpaduKd JIMHEHHbIX
YPaBHEHHH M HCIOJIB30BAaThb HX JJI PEIICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUU

34

Ucnonws3zoBare Tpaduku ¢GyHKIMNA I8 MCCIENOBAHMS TPOIIECCOB U
3aBHCUMOCTEH U3 IPYTUX yU4eOHBIX TUCIUILUINH

Hauana maTemaTuueckoro aHaimsa

4.1

OnepupoBaTh MNOHATHSIMM: HENpepblBHAs (QYHKUUS, NPOU3BOJHAS
GYHKIIMM; HMCTHOJB30BaTh TE€OMETPUYECKUH U (U3HUECKHHA CMBICI
MPOU3BOAHOMN ISl peIIEHUs 3a/1a4

4.2

Haxomute  mpou3BOJAHBIE  3JIEMEHTapHbIX  (YHKIUM,  BBIUUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO (YHKIUI

4.3

Hcnonn3oBarth IMPOU3BOAHYIO JJISL HCCIICA0BAHUA (bYHKI_II/II/I Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, IPUMCHATH PC3YyJIbTAThl UCCIICAOBAHUA K
MOCTPOEHUIO rpauKOB

4.4

Hcnons3oBath MNPOU3BOAHYIO JJII HAXOXKACHUSA HAWITYYIICTO PCUHICHUA B
IMPUKIIAAHBIX, B TOM YHUCJIC COOUAJIBHO-3KOHOMHUYCCKUX, 3a1adax

4.5

OnepupoBaTh MOHATUSMHU: TiepBooOpa3zHass W MHTErpaj; IOHUMATh
TEOMETPUUYECKHUIN M (PU3NUECKHUI CMBICT HHTETpajia

4.6

Haxomute mepBooOpasHble 3IIEMEHTAPHBIX  (YHKIHMNA, BBIYUCIATDH
uHTerpan o Gopmyne Hetorona — JleiiOnnma

4.7

Pemars MMPUKJIAAHBbIC 3a1a4i, B TOM YHCJIC COONAJIbHO-OKOHOMHUYCCKOI'O U
(l)I/I3I/I‘{eCI(OFO XapaKkTepa, CpEACTBAMH MATEMATUYICCKOI'O aHaIn3a




7. MPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yucna ¥ BEIYUCICHUS

1.1

Panponanbhple  uncina. OOBIKHOBEHHBIE U JECSATUYHBIE JApOOH, IMPOLIEHTHI,
OECKOHEUHbIE  IepuoauuecKkue  Apodu.  Apudmeruueckue  Omepauuud  C
palMOHAIBHBIMU YUCIIaMH, NPeoOpa3oBaHMsl YUCIOBBIX BblpaxkeHUH. IIpumeHeHune
npo0eil U MPOLICHTOB AJISl PELIeHUs NPHUKIATHBIX 33734 U3 PasIMYHbIX OTpaciiei
3HAHUH U PEaJIbHOM )KU3HU

JleicTBUTENbHBIC qycia. PammmonansHbIe u HppaloOHAJIbHbIC qucia.

1.2 ApudmMernueckue omnepanud ¢ JACUCTBUTCIBHBIMH 4uciaamMu. [IpubnmkéHHbIE
BBIYHCIICHUS, IPaBUJIa OKPYIVICHNUs, IPUKKUIKA U OLICHKA Pe3yJIbTaTa BEIYNCICHUN
Crenenp c¢ nenbiM nokasareneMm. CraHnapTHas Qopma 3alucu AEHCTBUTEIBLHOTO

1.3 yucna. Mcnonp3oBanue noaxonsmei Gopmbl 3amucy JEHCTBUTENBHBIX YUCEN IS
pEIICHNs MPAKTUYECKUX 3a7a4 U IPECTABJICHUS JaHHbBIX

14 Apudmernueckuil KOpeHb HATypalbHOU creneHu. J[eHCTBUS ¢ apupMeTHYeCKUMU

' KOPHSIMU HaTypajJbHOW CTEIIEHU

L5 CuHyC, KOCHMHYC M TaHI€HC 4YHUCIIOBOTO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHCIOBOIO apryMeHTa

2 YpaBHEHHsI 1 HEpABEHCTBA

2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUs

’9 [Ipeo6pa3zoBanue TPUTOHOMETPUYECKUX BBIpaKEHUM. OcHoBHbIE

' TPUTOHOMETpHUUYECKUE (POPMYJIBI

)3 VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Merton
HUHTEPBAJIOB

2.4 | Pemenue Hensix U JpoOHO-pALlMOHATIBHBIX YPaBHEHUN 1 HEPABEHCTB

2.5 Pemrenne nppanoHaNbHBIX YPaBHEHUN U HEPABEHCTB

2.6 | Pemenue TpUroHOMETPUYECKUX YPaBHEHUN

57 [IpumeneHue ypaBHEHU 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3aJa4 U 3a]ad

’ W3 pa3IMYHbIX 00JIacTel HAYKH U PEATbHOM KU3HU

3 OyHKIMH U TpapuKH

31 Oynkusa, crnocoObl 3amanus (yHkmuu. ['paduk ¢yHkumu. B3anMHO oOpaTHBIE
' byHKIHH

39 OO6nacte omnpeneneHUs W MHOXECTBO 3HaueHWH ¢yHkumu. Hymm ¢yHkumm.
’ [TpoMexyTkH 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DyHKUINN

33 CrenenHas GyHKLHUS C HaTypaJIbHBIM U LIEJIbIM MOKazateseM. E€ cBolicTBa u rpaduxk.
’ CBoiicTBa U rpauK KOpHS n-0i CTETIEHU

3.4 Tpuronomerpudeckas OKpYKHOCTb, ONpPENEIEHUE TPUTOHOMETPUUYECKUX (DYyHKIHIT
’ YKCJIOBOTO apryMeHTa

4 Hauana matemaTndeckoro aHaiamsa

41 ITocnenoBaTtenbHOCTH, CIOCOOBI 3aJaHUs IOCEA0BaTEIbHOCTEH. MOHOTOHHBIE
’ MIOCJIE0BATEIBHOCTH

49 Apudmernueckas U TreoMmerpuueckas mporpeccuu. beckoHeuHo yObiBaromiast

reomeTrpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM




nporpeccun. Popmysia CIOXKHBIX INPOLEHTOB. lcrnonp3oBaHue mporpeccuu Uis
pelIeHus: pealibHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
MHoxecTBO, omepanuyd HajJ MHOXecTBaMu. Jlmarpammbl Oiiiepa — DBenna.
5.1 [IpumeHeHne TEOpPEeTUKO-MHOKECTBEHHOIO ammapaTa sl OIUCAaHUS pealbHbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yYeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10KA3ATEILCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Hucna u BBIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETbIX YUCEeI
1.2 Crenenb ¢ palMoHaIbHBIM MOKa3aTeraeM. CBOKWCTBA CTETICHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HATYpaIbHBIC JTOTapU(OMBI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaKeHUI, COAEPKAIINX JTOTaPUPMBI
29 [IpeoOpa3oBanue BbIpaKeHUI, COAEPKALUX CTENIEHHU C pallMOHATbHBIM
' HoKa3aresieM
2.3 IIprmepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokaszaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
26 CucteMbl JUMHEWHBIX ypaBHEHUH. PelleHne NpUKIAAHBIX 3a4a4 C IOMOIIbIO
' CHUCTEMBbI JINHEHHBIX YPaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHUYECKHX
' 3a]1a4 U 33]1a4 U3 pa3IUYHbIX 00JacTel HAyKu U peanbHOMN KU3HH
3 OyHKIMU U TpaduKu
Oynkius. Ilepuoanueckne QyHkuuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymMbl U1 MUHUMYMBI QyHKIUH. HaubGonpliee ¥ HauMeHbIIEEe 3HAYCHHE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIINH, UX CBOMCTBA U TpaduKu
33 [TokazarenbHas u norapudmMuveckas QyHKIIMU, X CBOHCTBA U TPaQUKH
34 Hcnonb3oBanue rpadukoB GyHKIIHHI 1715 pellieHus] ypaBHEHUN U TMHEHHBIX CUCTEM
Ucnonws3zoBanne rtpadukoB (PyHKIMNA I8 HMCCIEOOBAHUS  TPOIECCOB H
3.5 3aBHCHMOCTEH, KOTOpblE€ BO3HMKAIOT NPU PELIEHUHU 3a7ad U3 APYTUX Y4YEOHBIX
MPEIMETOB U pEATbHOMN )KU3HU
4 Hagana maTemaTuueckoro aHanusa
4.1 HenpepsiBabie pyHKITMN. METO MHTEPBAIOB JIJIsl PEIICHNUS] HEPABEHCTB
4.2 [TpousBonnas Gynkuuu. ['eomerprueckuii 1 GU3NIECKHUA CMBICI TPOU3BOIHON
43 [IpousBoaubie 3MeMeHTapHbIX (QYHKIHUH. DOpMysbl HAXOXKICHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHI
44 [IpumeHeHne TPOM3BOAHON K WCCIENOBAaHHIO (YHKIMHA HAa MOHOTOHHOCTH W
' skcTpeMyMbl. HaxoxaeHrne HanOobliero 1 HauMeHbIIero 3HaueHus: QyHKIUU Ha




OTPEC3KE

[IpuMeHeHne TpONU3BOAHON I HAXOXKAEHUS HAWIYYILIETO PEIICHHUS B IPUKIIATHBIX

4.5 3amavax, JJIA OMNPEACNICHHs] CKOPOCTH TpOoIllecca, 3aJaHHOro (OpMYJION WIH
rpagukoM

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WHTerpai, ero reomeTpudeckuii 1 pu3nyeckuii CMpIC. Beiuncienne naTerpana mo

dbopmyne Hetotona — JleliOHuma




8. IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM Pe3yJbTATAM 0CBOEHMSI
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
TpeOoBaHus o0pa3oBaHusi

Brnagenne meromamu 0Ka3aTeNbCTB, aJrOPUTMaMU pEILIEHUS 3a]1ady;
yMeHue (opMyJIHpOBaTh U ONEPUPOBATh IMOHATUAMHU: ONpEAEICHHUE,
akcuoma, TeOopeMa, CIIEJICTBHE, CBOMCTBO, IMpPHU3HAK, J0Ka3aTeJbCTBO,
pPaBHOCHJIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; yMEHUE (POpMyInpoBaTh
o0paTHO€ U IPOTUBOINOJIOXKHOE YTBEP)KICHHE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIONb30BaTh METOJ MaTEeMaTHMYECKONM WHAYKIINH;
IPOBOANTH JIOKAa3aTEJIbHbIE pACCYKIACHHMsS TpU pelIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYI0 TPAaBUIBHOCTb  pACCyKIEHUH; yMEHHE
ONEpUpPOBATh MOHATUSIMH: MHOXECTBO, NMOJAMHOXECTBO, ONEpaluy Haj
MHOKECTBAMHU; YMEHHE HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar AJis ONMCaHUs PeaIbHBIX IPOLECCOB U SBJICHUI U MPU pELIEHUN
3aJa4, B TOM WYHCJIE€ M3 JPYTUX Y4YeOHBIX MpPEIMETOB; YMEHHE
OTIepPHPOBATH TOHATHIMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONHUCHIBATh TIpadbl pa3IUYHBIMU

croco0aMu; UCIOJIb30BATh I'padbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUAMU: HATypaJbHOE YHCIIO, LIEJIOE€ YHUCIIO,
CTEMeHb C LIeJIbIM MOoKa3aTeleM, KOpeHb HATypalbHON CTENEHH, CTENEeHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nmokasartenemM, JorapuM 4Hcia, CHHYC, KOCHHYC M TaHITEHC
IPOM3BOJIBHOIO YHUCJA, OCTATOK IO MOJIYJIIO, pallOHAJIbHOE YHCIIO,
UppAllMOHATIBHOE  YHCIIO,  MHOXECTBA  HATypaibHBIX,  LEJbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCET; YMEHUE HCIIOJIb30BaTh
NpU3HAKU JEIMMOCTH, HaUMEHBIINI OONIMI NeIuTeNb U HauMEeHbIIee
of1iee kpaTHOe, aroput™ EBKIMIa npu pelieHny 3a1ad; 3HAKOMCTBO C
Pa3IUYHBIMM  TO3MIMOHHBIMU ~ CHUCTEMaMH  CUHCJICHHS, YMEHHUE
BBITIOJHATH BBIUMCIICHHE 3HAYEHUN W MPEoOpa3OBaHUs BBIPAKEHUH CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHHs IPOOHO-PALMOHAIBHBIX
BBIPAKECHHM; yMEHUE OMNEPUPOBATH TMOHATUSIMH: IOCJIEI0BATEIBLHOCTD,
apudmeTnyeckas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromiasi ~ reoMeTpuuecKasi  Mporpeccus; yMEHHE  3a]aBaTh
MOCIIEeI0BATENBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHUE ONEepUpPOBATH MOHATHUSMU: KOMIUIEKCHOE YHUCIIO, COMPSKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4Kcia, opma
3alMCU KOMILIEKCHBIX 4HCeN (FeoMeTpuuecKasi, TPUrOHOMEeTpUYecKas u

anreOpanyveckas); yMeTh MPOU3BOAUTH apuPMETHUYECKUE IEHCTBUS C




KOMIUIEKCHBIMA ~ YHUCJIAMH; IPUBOJUTHL IPUMEPBl  UCIOJIB30BaHUS
KOMILJIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHAMU: MaTpuma 2xX2 m 3%3,

OIPCACIINTECIIb MATPHUILIBI, T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMeHue onepupoBaTh NOHATHUSMHU: pallMOHAIbHBIC, MpPpalMOHAJIbHBIC,
NOKa3aTebHbIe, CTENCHHBIE, JIOTapu(MUIECKHe, TPUTOHOMETPHUYECKHUE
YPaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
HNOHATUAMMU: TOXKJECTBO, TOKIECTBEHHOE IpPeoOpa3oBaHuE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PAaBHOCWIBHOCTb
YPAaBHEHUH, HEPaBEHCTB M CHUCTEM; YyMEHHE peularb YypaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX IIPUEMOB; peUIaTh
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI C I1ApaMETPOM; NPHUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTEeMAaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (YHKIUS, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (DYHKIIMU, OTPAHMYEHHOCTh (DYHKLIHH, MOHOTOHHOCTD
(GyHKIMHU, SKCTpeMyM (YHKIUHU, HAaUOOJIbIIEe U HAUMEHbILEE 3HAUCHHS
GYHKIIMM Ha IPOMEXKYTKE, HeMpepbIBHAA (PYHKIIMS, aCUMIITOTHI Tpaduka
(¢yHKIMHU, TIepBasi U BTOpasi MPOM3BOAHAS (PYHKINU, TEOMETPUUECKUN U
bU3MYEeCKU CMBICT TIPOU3BOJHOW, IEepBOOOpa3Hasi, OMpeaeaEHHBIN
MHTETpal; YMEHUE HAXOAWUTh ACUMOTOTHI Trpaduka (yHKIHH; yMEHHUE
BBIUUCIIATh TMPOU3BOAHBIE CYMMBI, IPOW3BEACHHUS, YACTHOTO H
KOMITO3UIINH (DYHKIMI, HAXOIUTHh ypaBHEHHE KacaTeNbHOU K TpaduKy
GYHKIIMM; YMEHHE HaXOAWUThb MPOU3BOJHBIE AJIEMEHTapHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh TPOU3BOAHYIO JJIsI MCCIEIOBaHUS (YHKIUH,
HaXOAWTh HauWOOJbIINE U HAUMEHBIIME 3HAueHUs (QYHKIUH; CTPOUTH
I‘pa(l)I/IKI/I MHOT'OYJICHOB C HCIIOJIb30BAHUCM alIiapata MaTeMaTH4Y€CKOIro
aHaJM3a; MPUMEHSTh NPOU3BOAHYIO Ui HAXOXKIEHUS HaWIY4IIero
pelICHrd B MPUKIAAHBIX, B TOM YHUCJIC COHHUAJIBHO-DKOHOMHUYCCKUX H
bu3nYecKuX 3aa4ax; HaXOAUTh TUIOMAIH U 00bEMBI (PUTYP C TTOMOIIBIO
HUHTCrpaa;, MPUBOAUTH NPUMEPLI MATCMATHYCCKOIO0O MOACIINPOBAHUA C

oMOoIIbI0 (g depeHInanbHBIX YpaBHECHUI

YMenue omnepupoBaTh MNOHATHSIMH: Tpaduk (QyHKUMH, oOpaTHast
GyHKIMA, KOMIO3UIMS (DYHKIMHA, JUHEHHas (YyHKUMS, KBaapaTHYHAas
byHKIMS, panmoHaIbHAas byHKIMS, CTEIEHHAas byHKIMS,
TPUTOHOMETpUYECKHE (YHKLUUH, OOpaTHblE TPUTOHOMETPHUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapugmuueckas QYHKIUH; yMEHHE
CTpOUTH TpaukM U3yueHHBIX (YHKUUH, BBIMNOIHATH NMPeoOpa3oBaHUA
rpadukoB QYHKIMHA, HCIIOIB30BaTh IPpaUKH 1715 U3YUYEHHUS MTPOLIECCOB U
3aBUCUMOCTEH, MPHU PELIeHUU 3aJa4 U3 APYTruX y4eOHBIX MPEJAMETOB U

3a/1a4 U3 peajbHOU JKU3HM; BbIpaxaTh (YOpMyIaMH 3aBUCUMOCTH MEX]LY




BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U I'paduKu (PyHKIUH A1 pereHus
YpaBHEHUH, HEpaBEHCTB W 3aJady C [apaMerpamu; H300pakaTh Ha
KOOPAMHATHOH IIJIOCKOCTU MHOXKECTBA PEIICHNUN YpPaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
HPOLICHTHI, 10JIM U YacTH, HA JIBUXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
yCIyT, HAaJIOTH, 33JIa4d U3 00JIaCTH yNPaBJICHUS JINYHBIMH U CEMEHHBIMU
(uHaHCaMU); COCTABJIATh BBIPAXKEHMS, YPABHEHUs, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJYyYEHHOE DPECIICHUE U
OLIEHUBAaTh MPABJONONO0OHOCTh pE3yJIbTAaTOB; YMEHHE MOJEIUpPOBaTh
peanpHble CUTyallUH HAa S3BIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHUIO 3aJayy,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIOJIB30BAHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yIbTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apudmMeTndeckoe, MeanaHa,
HanOoJIbIlIee U HAUMEHbBILIEE 3HAYCHHUS, pa3Max, JUCTIEPCHs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOIO HabOpa; yMEHUE H3BJIEKAaTh, HHTEPIPETUPOBATH
UH(OPMALIUIO, IPEJICTABICHHYIO B TAOIHUIIAX, HA JUarpaMMmax, rpadukax,
OTpPaXKAIOLIYIO CBOMCTBA peaIbHBIX MPOIECCOB U SIBICHUH; IPEACTABIATh
UHPOPMALIMIO C TMOMOIIBIO TaONUIl W JHarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIE, B TOM YHUCIE C NMPUMEHEHHEM TIpadHuecKux
METO/IOB U AJIEKTPOHHBIX CPEJICTB; TpadUueCcKy UCCIIE0BATh COBMECTHBIE

HaOJI0/IEHUS C TOMOUIBIO JMarpaMM pacCeMBaHus U TUHEHHON perpeccuu

VYMenue onepupoBaTh MOHATHUAMM: CIYyYalHBIM ONBIT W ClIy4yalHOE
COOBITHE, BEPOATHOCTh CIIyYaHOTO COOBITHSI; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIOJIb30BAaHUEM TIpaUUYECKUX METO/OB; MPUMEHSThH
(opMyJIBl CIIOKEHHSI U YMHOXXEHHsI BEpOSTHOCTEH, (OopMyiTy MOIHOM
BepOATHOCTH, (hopmyity bepHyium, koMOMHaTOpHBIE GAKThl U (POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH; yMEHHE ONepUupOBaTh
MOHATHSIMM:  ClIy4aiiHas BeJWYMHA, pacIlpeleleHe BEepOsSTHOCTEH,
MaTEMaTHUYECKOE OXHUJAHWE, NUCIEPCHsT U CTaHAAPTHOE OTKIOHEHHE
CIy4alHOM BeJIMYMHBI, (QYHKIMHU pacHpelesieHuss U IJIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTE€JIbHOTO W HOPMAJIbHOIO paclpeiesICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YUEHHBIX paclpeneiaeHuil uist
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIMX YHCel,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHUE MPHUBOIUTH MPUMEPHI
OpPOSIBJIICHUS] 3aKOHA OOJBLIMX YHUCET B NPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAHOBKA,
YUCIO COYETAHUHM, YUCIIO INepecTaHoBOK; OuMHOM HbroTOHA; ymeHue

IPUMEHATh KOMOMHATOPHBIE (PAKTHI M pACCYKACHUS ISl peIlieHus 3ajay;




OLICHUBATb BCPOATHOCTHU PCaJIbHBIX CO6LITI/II71; COCTaBJIATH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH MOJyUYECHHBIN PE3YIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, IpsiMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIJa, IUIOCKUH yrodi,
JBYI'PAHHBIA YTroJI, TPEXTPaHHBIM YroJ, CKPEIIMBAOIINECA IpsIMBIE,
NapajuIeJIbHOCTh U NMEPHNEHAUKYIISPHOCTh MPSMBIX U INIOCKOCTEH, yroi
MEXIY HPSAMBIMH, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHAE MEKy TUIOCKOCTSAMM; YMEHHUE MCIIOJIb30BaTh IIPH
peLIeHUH 33/a4 U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHUU; YMEHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOMUTH
MaTEMaTUYECKUE MOJEIN C TOMOIUBI0 TI'€OMETPUYECKUX IOHATHH MU

BCJIMYMH, p€IIaTh CBA3aHHBIC C HUMHW NNPAKTHUYCCKUEC 3aa4u
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAb (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPaHHHK, ITPABWIBHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHUKA,
Ky0, mapajienenunen, npusMa, NUpamuaa, (GuUrypa U IMOBEPXHOCTD
BpaIlleHNs, WIMHIP, KOHYC, map, cdepa, miomanb chepsl, IUIomans
MIOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHyCa, IHIUHApa, 00bEM KyOa,
HPSIMOYTOJIBHOTO TIapajUIeJICHHIe/1a, MUPAMHUbI, NPU3MBI, LWIMHIPA,
KOHYyCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHHUSI KOHyca M LWIMHApA,
napajulellbHble OCH WJIM OCHOBAaHMIO, CEUEHHME IIapa, IUIOCKOCTb,
Kacatomasicss chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHI U OBEPXHOCTH
BpAIICHUS, X CEYCHHS, B TOM YHUCIIE C TOMOILBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA FreOMETPUIECKUX (HUTYpP, CAMOCTOSATEILHO
(hopMyIHpOBaTh ONpEeNeHHs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI
O CBOWCTBAx M IPHU3HAKaX I'€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIN
OlpoBepraTh HMX; yMEHHE MPOBOAMTH Kiaccuukauuio ¢Guryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIIOJIHATE HEOOXOIMMBIE IOMOJTHUTEIbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh IMOHATUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TIEPeHOC, CHMMETPHUsSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
IOBOPOT, TpeoOpazoBaHHe MOAOOMs, MOAO0OHBIE (GUIYpBl; YMEHHUE
pacno3HaBaTh paBHbIE U MOAOOHBIE (UTYpHI, B TOM YHUCIIE B IPUPOJIE,
UCKYCCTBE, apXMUTEKType; HCIOJIb30BaTh I'€OMETPHUUYECKUE OTHOLICHMS
Ipyu pCIICHHUU 3adad; HaXOAUTb T'COMETPHUYCCKHUC BCIUMYHHDBI (HHHH&,
yroj, miomaab, o0bEM) HpU PELICHUM 3aJad U3 JPYIHX Y4eOHBIX
npeaMEToOB U U3 peanLHoﬁ KN3HU, YMCHHUEC BBIYUCIATE TCOMETPUICCKUC
BeJIMYMHBI (JUIMHA, YTroj, IUIowaab, oOBEM, IJIOLIA]b MOBEPXHOCTH),

UCIOJIB3YSl M3Yy4YEeHHbIE (OPMYJIbI M METOJbl, B TOM 4YHCIE: IUIOIIAdb




MOBEPXHOCTH TUPAMUJIBI, IPU3MbI, KOHYCa, [IWIMHAPA, IJIOIaab ChEpHI;
00BEM KyOa, MPSMOYTOJBHOTO TapauIeNieuIeaa, MHPaMUIbl, MPU3MEI,
WIMHApPA, KOHyCa, Iapa; yMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

noJJ00HBIX Uryp
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YMeHue ornepupoBaTh NOHATHSIMU: MPSAMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOpP, KOOPIAMHATHI TOYKH, KOOPJIHWHATHI BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BE/ICHUE BEKTOpa Ha 4YHCIO, Pa3lokKEeHHE BEKTopa Mo 0Oasucy,
CKaJsIpHOE TPOU3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YTON MEXKIY
BEKTOpAaMU; YMEHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METO
JUISL pEelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYyrux ydeOHBIX

MPEIMETOB
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YMeHue BBIOMpATh TMOAXOMAIIMNA METOA JJIsi PpEHICHUs 3a1ayH,
NOHMMAHHE 3HAYUMOCTH MATEMaTUKH B U3YYCHHU IPUPOAHBIX W
OOIIIECTBEHHBIX TNPOLECCOB W  SIBICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKUM B MCKYCCTBE, YMEHHE IPHUBOIUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITMA POCCUHUCKOM M  MHUPOBOU

MaTeMaTH4eCKOM HAayKH




9. MIEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbBIX HA

EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky Je1MMOCTH LETbIX YUCEN
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECSATHUHBIE ApPOOU, TPOIIEHTHI,
' OecKOHEeUYHbIE IEPUOANUECKHE IPOoOH
13 Apudmerrueckuii KOpeHb HaTypaJIbHOU cTerneHu. [leficTBus ¢ apuMEeTHIECCKUMH
' KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenp ¢ wuenbiM mnokaszareneM. CTeneHb C palMOHANIBHBIM [OKa3aTeIeM.
' CBoiicTBa cTeneHn
15 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIE JOTapUPMBI
JleiicTBuTenpHbIe YUCTA. APUPMETHYCCKHE OMNEPalud C JICHCTBUTCILHBIMU
1.7 gucnaMu. [lpuOmmk€éHHbIe BBIYHMCICHUS, TMpaBWIa OKPYIJICHHUS, NPHUKUAKA H
OIIEHKA pe3yJbTaTa BIUMCICHHHA
1.8 [IpeobpazoBanHue BhIpaKeHUI
1.9 KommiiekcHbie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-palIMOHATILHBIC YPABHEHHUS
2.2 HppannonanbHble ypaBHEHHS
2.3 TpuronomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbBIE U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lenbie u 1poOHO-paOHAIEHBIE HEPABEHCTBA
2.6 HppanyoHalibHble HEPaBEHCTBA
2.7 [TokazarenpHbIE U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeennuTenb MaTPHILbI
3 OyHKIMU U TpaduKu
31 OyHKUA, crmocoos! 3amanus ¢yHkuuu. ['paduk dynkuun. BzammHO oOpaTHBIC
' ¢yskuuu. Yétneie n Heu€tHbie GyHKIMA. [lepruoamueckue GpyHKIUN
19 OO6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hynu QyHKimm.

[IpomexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.




MaKCI/IMyMLI U MHUHUMYMBbI (I)yHKI_[I/II/I HauGomnbiiee ¥ HauMMeHbIIIEE 3HAYCHUE

(GyHKIIUU Ha IPOMEKYTKE

CrenenHass (yHKLUUS C HaTypajJbHBIM M LEJNbIM Ioka3aTeneMm. E€ cBoiicTBa u

33 rpaduk. CBoicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTenpHas u orapudmMudeckas PyHKIIUN, ©X CBOUCTBA U rpaduKu
16 Toukm paspeiBa. AcumnToTel rpadukoB GyHkumid. CBolcTBa (QYHKIHNH,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCICA0BATEIILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. Dopmyia CI0KHBIX IPOLIEHTOB
4 Hauana maTemaTn4eckoro aHaiausa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIIMN
[Ipumenenre NPOU3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxxaeHne HanOoNbIIero 1 HAaMMEHbBIIIETo 3HAaYeHUs (PYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOXecTBO, onepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopannats! 1 BEKTOpHI




10. YHEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

ITopsinkoBslit
HOMED
y4ueOHHMKA U
pa3paboTaHHBIX
B KOMIUIEKCE C

ABTOD (aBTOpPCKUI

HaumenoBanue yueOHMKa Kiracc IIpaBooOnanaTens
HUM Y4eOHBIX KOJUIEKTHB) YICOHHMKA
noco6uii B
¢denepaibHOM
nepeyHe
YICOHUKOB
1.1.3.4.1.1.1. Martemaruka: anrebpa u Hadaja Amumos 1A, 10-11 AKIMOHEepHOe
MaTeMaTHYEeCKOro aHaIu3a, Komsruun FO.M., 00111eECTBO
reoMeTpus. Aiaredpa u Hadana TkaueBa M.B. u np. «3narenbCcTBo
MaTeMaTHYeCKOTO aHaJIn3a «IIpoceemeHne

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

YMK Anrebpa u matrematuueckuit ananus 10-11 apt.Anumos III.A. YMK
Anrebpa u matematuueckuii ananus 10 u 11 ki, aBT. MopakoBudA.I'.
OU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://window.edu.ru/catalog/resources?p_rubr=2.1.21

https://edsoo.ru/

https://linfourok.ru/

https://Imultiurok.ru/

https://www.yaklass.ru/

https://www.prodlenka.org/

CUCTEMA OLIEHKM JIOCTWXXEHUH TTJIAHUPYEMBIX ITPEJIMETHBIX
PE3VJIbTATOB OCBOEHUMA YYEBHOI'O IIPEIMETA

OCYILECTBJIICTCS] B COOTBETCTBUU C METOAUYECKMMH PEKOMEHIALMSIMU IIPECTABICHHBIMUA Ha
ounmansHoM caiite «Equnoe comeprkanue o0miero oopazoBanus» B paznuene «Meroandeckue

PEKOMEH AT
NEePUOJIMYHOCTH U TOPSJIKE

https://edsoo.ru/mr-matematika/

o6yuaromuxcs MKOY — OPJIBIHCKOM COILII N2

n IIOJIOKEHMEM O ®opwmax,
TEKYILIEro KOHTPOJII U  IPOMEXKYTOYHOU

aTTecTalluu



http://window.edu.ru/catalog/resources?p_rubr=2.1.21
https://edsoo.ru/
https://infourok.ru/
https://multiurok.ru/
https://www.yaklass.ru/
https://www.prodlenka.org/
https://edsoo.ru/mr-matematika/

3AYETHBIN JIUCT

IMPOMEXYTOYHOM ATTECTAIIAU 110 MOJIYJISIM

DPUO odyuaromuxcs

HNPEJMET AJITEBPAyra

KJIACC -10
No HAUMEHOBAHUE JATA | OHEHKA | POCIIUCH OUO
MOAYJIA HNEJATOI'A
Monyns 1 | MHOXkeCTBO IeHICTBUTENBHBIX uicend. MHOrO4JIeHbI.
PanmonansHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YPABHEHUM.
Monyne 2 | @ynknuu u rpaduku. CTerneHb ¢ HeJIbIM IT0Ka3aTeseM.
Monyne 3 | Apudmernuecknii KOpeHb N-OH CTETIEHH.
WppanuoHansHble ypaBHEHUSL.
Monyns 4 | Iloka3atensHast GyHKws. [loka3aTenbHBIC ypaBHCHUS.
Monyns 5 | Jlorapudpmmaeckas pynkmst. Jlorapudpmuaeckre
YpaBHEHHUS.
Monyne 6 | TpuroHoMeTpuyiecKne BEIPaKCHNS W YPABHEHNS.
Mopyns 7 | IlocnenoBarenbHOCTH U Iporpeccuu. IIponsBoanas.
IIEPEBEJIEH B 11 KJIACC
JIUPEKTOP LIKOJIBI: / /
MiIT JIATA
KJIACC -11
Ne HAMUMEHOBAHUE HATA | OHEHKA | POCIIUCH OUO
MOIVYJIA I[NEOJATOT'A
Monyns 1 HUccrenoBanne GyHKIHH C TOMOIIBIO TPOM3BOTHOM.
Monyns 2 | IlepooOpa3Hast u HHTETpaI.
Mognyne 3 | I'paduku TpUroHOMETpHYECKUX (QYHKIHH.
TpuroHoMeTpryeckre HEPaBECHCTBA.
Monynb 4 | UppatnmonanbHbie, TOKa3aTENbHbIE U
norapudmMuyecKie HepaBeHCTBa.
Monayns 5 | KoMiuiekcHble uncia.
Monayns 6 | HatypanbHble U Lienble 4ucia.
Mopayns 7 | CucteMsl palliOHANBHBIX, HPPALIHOHATBHBIX
MOKa3aTeJbHBIX U JIOTApU(PMUUECKUX ypaBHEHHH.
Moaynb 8 | 3amauu ¢ mapamMeTpoM.
JOIYVIIEH K UTOTOBOH ATTECTALIUU
JIUPEKTOP LLIKOJIbBI: / /

MIT JTATA







