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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE O0YyYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHall3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUHUU U PacCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAllUH,
UHTEpPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEeATeTLHOCTH, TpeOyIomeH TMPOJOIKUTEIPHOW KOHIIGHTpAIMd BHUMAHUA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe MW HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro Kkypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COACpKATEIbHO-METOUYeCKue TuHuu: «Yucna
U BblUKCIEHUD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YecKOro aHainu3a», «MHo)kecTBa U JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM anmapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peajbHOM
CUTYalluH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUIs
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKPETH3AIHSI.

Jluaus «YpaBHEHHMSI U HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHHsI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEHICHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oosnblloe BHMUMAaHHE
yaensercs (OPpMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKUIWH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHIM
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAaXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznuyHOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKkoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEOBAaHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOoM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTH4YECKOT0 aHajii3a, WHTEPIPETAMH TOJyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YETCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMYy.
JesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa 1 Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. [IpumeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBHIYMCICHUS, TTPaBHUIIa
OKpYTIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3pdunmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKECHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOyHkuuu U rpapuku

®yHkus, crnocoObl 3amgaHus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe QpyHKuMH. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTM B peEaJbHBIX MpoOIEccaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKON
IIPOrpecCchuy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia C0KHBIX
npoueHTOB. Mcnosb30BaHWEe TIPOrpeccHH U PELICHUS peajbHbIX — 3aaad
MIPUKIIATHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W UX CBOWCTBA. TOuYkM paspbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u BTOpas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIHUH.

MHo:kecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBICHUM, NPU PEIIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX 00JacTel HAyKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['padrueckne meTonbl pellleHUs ypaBHEHUM M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady W3 JIPYTUX YYEOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOoNblIEro W HAMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIUU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeuIeHus B
NPUKIAJAHBIX 33Ja4yax, JUIsl OIpPENENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp H
00BEMOB T€OMETPUYECKHUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHInanibHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUJaIOIIEeTocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB UCKYCCTBA;

S) pusUecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYIOIIOOUsl, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OICHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHSI, KpUTEPHUU TTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh M TPEOOpPa3OBBIBATH  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAINIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MOPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUECKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSITEIIBHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMM KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEILHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOThI, pacmpeneisirh
BUJIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBbIX Gopmax paboThl (0OCykaeHUS, OOMEH MHEHHIA,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOywyenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIUu3a:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, TTPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATHUAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHCIIOBOIO apTyMEHTA;

ONEepUPOBaTh MOHATUAMU: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH C UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MATpulbl 2 X 2 M €ro IeOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurtens 2 X 2 i BBIYUCICHHS €ro 3HauyeHus,
OPUMEHATh ONPENEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C TIOMOLIBIO CHCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPULl W OIpPEAEIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBA jorapupmMoB LTSt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

cBOOOIHO OMNEpUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTyallMd Ha A3BIKE aireOpbl, COCTaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIENIN C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPapuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KoMIo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPENEIECHUS U MHOKECTBO
3HaYeHUN PYHKUINHU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HelabIM ToKa3zareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJllbHBIM M IEJIbIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEMHAas, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeieHe TPUTOHOMETPUYECKUX (PYHKIIUIA YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIPAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUM JJIS PEIUEHUs pealbHBbIX 3aJad MPUKJIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOZIHO OINEpPUpPOBaTh MOHATUSMU: HENPEPbIBHbIE (DPYHKLIHU, TOYKU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasi U BTOPas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHPOBATh TMOHATUSMU: OINpEACICHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEILCTBO, PABHOCHIIbHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IEJbIX UYHCEN, UCIOJb30BATh MPU3HAKU JACITUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen sl pelIeHHs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKkrue METO/IbI I PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUMEM ammaparta aireOphl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM INIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOHYIO VISl UCCIICOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajadax, st
OTIPEJICTICHUSI CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (OpMYJIOH WU
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
MHorounensl. PainoHanbHble ypaBHEHUS U bubmorexa LIOK
1 ) C H uyp 24 1 https://m.edsoo.ru
HepaBeHCl:’Ba. HCTEMbI JINHEMHBIX Uchi.ru POIII
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 | Bbu6mmotreka [JOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 | bubmuoreka [IOK
HppaumnonanbHble ypaBHEHUS https://m.edsoo.ru
4 IToka3zarenbHas pynkuus. [TokasarenbHble 10 | bubmmnoreka HOK
YpaBHEHHS https://m.edsoo.ru
Jlora ecKa .
5 rAPHMITIECKas (pYHKLIA 18 I https://ibis.one/
Jlorapudmudeckue ypaBHEeHUS
T
6 PUTOHOMETPUUECKHE BBIPAKEHUS U 2 1 httos://ibis.one/
ypaBHEHUS Ottps.//1bis.one/
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1 https://ibis.one/
but6mmoreka [IOK
8 Hemnpe e . [Ipon3BoHa 20 1
MpEpEIBHEIC (pyHKiuiH. TIpoH3BOHAs https://ibis.one/
IToBTrOpenue, 0000IIEHNE, CUCTEMATH3a
9 ot ? e, HHCHIE, CHETCMATHSAMA 5 2 https://seducont.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
UccnenoBanne QyHKIMIA ¢ TOMOIIBIO bubmorexa [IOK
1 . y 22 1 https://bis.one/
MIPOU3BOTHOM
p A https/:/foxford.ru
https://math-
2 [lepBooOpazHas u uHTErpai 12 1 Attps://matn-
ege.sdamgia.ru
['paduku TPUrOHOMETPUUECKHUX KIUH.
3 pad P P Py 14 1 http://www.problems.ru
TpuronomeTpuueckre HEPaBeHCTBA
WppaumnonanbHble, NOKa3aTeIbHbIE U
4 ppatt 24 1 https://educomt.ru/
norapuMUYecKre HEPaBEHCTBA
5 KommekcHbie uucna 10 1 https://foxford.ru/
HarypanbHblie u 1ienpie yucia 10 1 https://mjb-edu.com/
Cucremsl palMOHAIBHBIX, HPPAIUOHAIBHBIX
patt ppatt bubmuoreka IIOP u
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 o
. DO0P https://ibis.one/
ypaBHEHUH
8 3ajaun ¢ mapameTpamMmu 16 1 http://www/problems/ru
IToBTOpenue, 0000IICHNE, CHCTEMATU3aIHS
9 P B H 16 2 http://mathnet.spb.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
JlaTa uudgpoBbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
bu6mmoreka [IOK
POII MBI
1 MHo3€ecTBO, onepaluy HaJl MHOKECTBAMH 1 hitos://
- PSI//WWW.

1 X CBOMCTBA .
yaklass.ru Uchi.ru
https://ibis.one/

. https://ibis.one/
2 narpamMMel Diijiepa-Benna 1
Huarp p https://edu.cont.ru/
3 IIpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO | bubnnoreka [JOK
arnmapara JJId pelieHus 3a1a4 https://ibis.one/

Panmonansabie ynciaa. OOBIKHOBEHHBIC U

bu6mmoreka [IOK
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
https://seducont.ru/

OECKOHEUYHBIE TTEPUONUECKHUE IPOOH

Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
bubmuorexa [JOK

5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 o
https://ibis.one/

OECKOHEYHBIE TTEPUONMUECKHUE TPOOH

6 [Ipumenenue apoGeit U NPOLIEHTOB I | bubnuoreka [IOK
peLIeHNS IPUKIAaTHBIX 3a0a4 https://seducont.ru/

7 [Ipumenenue qpoOei U IPOIEHTOB TSI I bubanoreka IIOK
peIeHus IPUKIIAAHBIX 3a1a4 https://foxford.ru/

g [elicTBurenpHble yncia. PannoHanbHele U 1 bubnmoreka [JOK

UppaloHaIbHbIE YHCIIa

https://educont.ru/




9 Apudmerndeckue oneparuu ¢ bubnnoreka [HOK
JICICTBUTEIbHBIMU YU CIaMU https://ibis.one/

10 Monyib 1eMCTBUTEIIBHOTO YKCa U €ro bubmuorexa [JOK
CBOICTBA https://foxford.ru/
[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIA

11 OKpYIJICHUS, IPUKUIKA U OLIEHKA bubmmorexa LIOK

. https://seducont.ru/
pe3yabpTaTa BEIYUCICHUM
OCHOBHBIE METO/JIbI PEIICHHUS LEIbIX U
12 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U Bubnuotexa LIOK
https://seducont.ru/
HEPaBEHCTB
OCHOBHBIE METOIbI PELICHUS LETbIX U
13 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U bubnuoreka LOK
https://seducont.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIEbIX U

14 JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U https://foxford.ru/
HEPaBEHCTB
MHorowieHsl OT OAHON NEPEMEHHOM.

15 JleneHue MHOTOWIEHA HA MHOTOYJIEH C https://foxford.ru/
octaTtkoM. Teopema besy

16 MHorousIeHBI ¢ 1IeAbIMA KO3 hHUITISHTaMH. https://foxford.ru/
Teopema Buera

Bubnanoteka LLOK
P, ML
17 Pewienne cucreM TMHENHBIX YpaBHEHUN https://www.
yaklass.ru Uchi.ru
https://ibis.one/
Bubnnoteka LLOK
18 Pemienue cuctem JIMHEHHBIX YPaBHEHUM PO, M3LL

https://www.




yaklass.ru Uchi.ru

https://ibis.one/

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHHM.
OmnpenenuTens MAaTPHILI 2X2, €ro PoL, M3

19 . . https://www.
FE€OMETPUUECKUN CMBICT U CBOMCTBA; yaklass.ru Uchi.ru
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenurens MaTpULbl 2X2, €ro P3LU, M3LW

20 F€OMETPUYECKUI CMBICIT U CBOMCTBA; https://www.
BBIYMCJICHUE €TI0 3HAYCHU S yaklass.ru Uchi.ru

)1 IIpumeneHue onpenenuTens 1 peeHus bubnuorexa [JOK
CHUCTEMBI JINHEUHBIX YPAaBHEHUI https://ibis.one/

” Pemenune HpHKiIaI[HBIX 3aja4 CUHOMOHH:IO httos://ibis.one/
CUCTEMBI JINHEWHBIX YpaBHEHUN HEPSADIRONE

” Pemenue npukinaaHbIxX 3a/1a4 ¢ TOMOIIbIO bubnuoreka [IOK
CHUCTEMBI JINHEVHBIX YPAaBHEHUI https://foxford.ru/
KonrtponbHas pabora: "PanmonanbHele P3LWL, M3LW

24 YpaBHEHHUs U HEpaBeHCTBA. CHCTEMBI https://www.
JMHENHBIX ypaBHEHUN" yaklass.ru Uchi.ru
@yHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH. P3LU, M3LW

25 B3anmuo obpaTHble QyHKIUH. https://www.
Kommnozunus ¢pyHkimit yaklass.ru Uchi.ru
I'padux dpynkunu. DneMeHTapHbIe PILL, ML

26 . https://www.
npeoOpazoBanus rpadukoB QyHKIIUH yaklass.ru Uchi.ru
OO6nacTp onpeneneHuss 1 MHOKECTBO PaLWL, M3

27 3HayeHud pynkuuu. Hynu pyHkuum. https://www.
IIpoMexyTKM 3HAaK MOCTOSTHCTBA yaklass.ru

28 YeErable 1 HEYETHBIC (DYHKITUH. P3LW ,Uchi.ru




[Tepuonnueckue GyHkiuu. [IpomexxyTku
MOHOTOHHOCTH ()YHKIIUU

MakcuMyMbl 1 MUHUMYMBI () YHKITHH. PaLW, M3LW
29 Haubonbiiee 1 HauMeHblee 3HaUCHHE https://www.
(GYHKIIMM Ha IPOMEKYTKE yaklass.ru
30 Jlunelinas, kBagpaTuuHas u JpoOHO- bubnmoreka [JOK
nuHeWHas QyHKINN https://foxford.ru/
PO, M3LW
DJIeMEHTapHOE UCCIIEIOBAaHUE U
31 o o . https://www.
MOCTPOEHUE TPapUKOB ITUX 19012078
p p YHKIL yaklass.ru Uchi.ru
PO, M3LW
DJIEMEHTapHOE UCCIIEJOBAHUE U
32 o o . https://www.
MOCTPOEHUE TPaUKOB ITUX 19012071
p p YHEI yaklass.ru Uchi.ru
P3LU, M3LU
CreneHs C 1eNbIM TToKazaresneM. buaom
33 https://www.
Hsrotona .
yaklass.ru Uchi.ru
P3LWL, M3LW
Crenens c 11eN1bIM TTOKa3areneM. buaom
34 https://www.
Hsrotona
yaklass.ru
CrenenHast GyHKIUS C HATYpaTbHBIM U
35 1esbIM noka3aresnem. E€ cBoiicTBa u P3LL ,Uchi.ru
rpaduk
36 KonTtponbhas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadgux"
Apudmernueckuii KOpeHb HaTypaTbHON PaLL, M3
37 P . P P https://www.
CTEIIEHU U €ro CBOMCTBA .
yaklass.ru Uchi.ru
33 Apudmernueckuii KOpeHb HaTypaTbHON P3LU, M3LW

CTEIIEHU U €r0 CBOMCTBA

https://www.




yaklass.ru Uchi.ru

Toeot . P3LL, M3LL
€00pa30BAHMS YUCIIOBBIX BBIPAKECHUN,
39 peobp P https://www.
COAEPKAIIMX CTENIEHU U KOPHU
Jlepraill p yaklass.ru Uchi.ru
[Ipeo6 CHUIA P3LW, MWW
00pa30BaHUs YUCIIOBBIX BBIPAKECHUN,
40 peobp P https://www.
COAEPKALLIMUX CTENIEHU U KOPHU
yaklass.ru
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
A1 peoop p P3LL ,Uchi.ru
COZEPKAILIMUX CTENIEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIC
42 METOJILI PEIIEHUSI UPPAMOHATIBHEIX bubnmorexa LHOK
P N PP https://foxford.ru/
ypaBHEHUI
Wppaunonansubie ypaBHeHHsl. OCHOBHBIE PaL, M3LW
43 METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX https://www.
ypaBHEHUH yaklass.ru Uchi.ru
HppanmonaneHble ypaBHeHUs1. OCHOBHBIE PaLU, M3
44 METO/IbI PELIEHUS HPPALUOHAIBHBIX https://www.
ypaBHEHU U yaklass.ru Uchi.ru
p P3LL, M3LU
ABHOCWJIBHBIE TIEPEXO/IBI B PELICHUU
45 PEXOn li) https://www.
HMppalOHAIbHBIX YPaBHEHHI
ppan yp yaklass.ru Uchi.ru
PaBHOC € IIepexo, erre P3LU, M3LW
BHOCHJIBHBIE TIEPEXO/IBI B PEIICHUU
46 peXOn E) https://www.
HMppalOHAIIbHBIX YPaBHEHHI
ppat yp yaklass.ru
PaBHOCHIIBHBIE IEPEXO/IBI B PEMIEHUU
47 pexon 13 P3LW ,Uchi.ru
MppalrOHAJIbHBIX YPaBHEHUI
43 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUT bubnmoreka [JOK
HMppalOHAJIbHBIX YPaBHEHHI https://foxford.ru/




CaoiicTBa U rpaduK KOpHSI n-Oi CTEMEHH P3LU, M3LW

49 KaK QyHKIIMH OOpaTHOW CTETICHH C https://www.
HaTypaJIbHBIM I10Ka3aTeiaeM yaklass.ru Uchi.ru
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU P3LW, M3LW

50 KakK (PyHKIIMM OOpaTHOU CTEIEeHHU C https://www.
HAaTypaJIbHbIM I10Ka3aTeaeM yaklass.ru Uchi.ru
KonTtponpsHast padora: "CBolicTBa u rpadux

51 KOpHsI n-0# creneHu. MpparmoHaibHbie
ypaBHeHuUs"
CreneHsb ¢ pallMOHAIBHBIM I10OKa3aTeIeM U P, ML

52 - https://www.
€€ CBOMCTBA yaklass.ru
Crenensp ¢ pallMOHAIBHBIM I1OKa3aTeIeM U ,

53 . . P3LWW ,Uchi.ru
e€ cBOlCTBa

54 CreneHsb ¢ palluOHAIBHBIM ITOKa3aTeIeM 1 bubnuoteka [JOK
€€ CBOICTBA https://foxford.ru/
[MokazarenpHast GyHKIMSI, €€ CBOHCTBA PILll, ML

55 https://www.
rpagux yaklass.ru Uchi.ru
Ucnonb3oBanue rpaduka GpyHKINN s PILl, ML

56 . https://www.
PCIICHITT YPaBHeHHH yaklass.ru Uchi.ru
Hcnonws3oBanue rpadpuka QyHKIUN A5 PILLl, MLl

57 . https://www.
DCHICHHA ypaBeti yaklass.ru Uchi.ru
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE P3LU, M3LWL

58 METO/IbI PEIICHUS TOKA3aTEeIbHBIX https://www.
ypaBHEHU I yaklass.ru




IToxasaTenpHBIE YpaBHCHHUA. OcCHOBHBIE

59 METO/Ibl PEIICHUS MTOKA3aTeIbHbIX P3LWW ,Uchi.ru
ypaBHEHUU
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
60 METOBI PEILIEHUS TOKA3aTEIBLHBIX P3LL ,Uchi.ru
ypaBHEHUH
61 KonTtpomnpHas padora: "[lokazaTensHas
¢bynknus. [TokasarensHble ypaBHeHUS"
P3LWL, M3LW
62 Jlorapudwm yucna. CoiicTa norapudpma https://www.
yaklass.ru Uchi.ru
P3LWL, M3
63 Jlorapudm umncna. CBoicTBa jJorapudpma https://www.
yaklass.ru Uchi.ru
P3LWL, M3LW
64 Jlorapu¢m uyucna. CoiicTBa jorapugpma https://www.
yaklass.ru
65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI P3LL ,Uchi.ru
P3LLU, M3LL
66 JecsaTuyHbie U HaTypaJIbHBIE JTOTaPU(PMBbI https://www.
yaklass.ru Uchi.ru
[IpeoOpaszoBanue BEIpaKEHUH, PLL, MaLL
67 https://www.
COACPANIIX JIOTapH MBI yaklass.ru Uchi.ru
. P3LLU, M3LL
[IpeoOpa3zoBanme BBIpaKEHUH,
68 https://www.
COJIepXKaIIuX Jorapudmpl yaklass.ru
69 [IpeoOpazoBanue BBIpAKEHUH, P3LL Uchiru

CoJIepXKaIIuX Jorapudmbl




70

Jlorapudmuueckas pyHKIus, € CBOHCTBA

PO, M3LW
https://www.

u rpadux
pag yaklass.ru Uchi.ru
.. . PaLW, M3LW
Jlorapudmuueckas GhyHKIus, €€ CBOKWCTBA
71 o https://www.
U rpaduk
p yaklass.ru Uchi.ru
HUcnons3oBanue rpaduka ¢ PILLl, MLl
MOJIb30BaHUE rpaduka KITUU JJIS
72 P . YHIIUH A https://www.
CIICHUS] YpaBHEHUI
p yp yaklass.ru
Hcnonb3oBanue rpaguka KUUHU 15
73 P ib (ymxumn 1 P3LWU ,Uchi.ru
pelieHust ypaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE P3aL, M3LW
74 METO/BI peIIeHUs JIoTapu(HPMUIECKUX https://www.
ypaBHEHUU yaklass.ru Uchi.ru
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE PaLU, M3
75 METO/JIbI PEIICHUS JTOTapu(PMUUECKUX https://www.
yYpaBHEHUU yaklass.ru Uchi.ru
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE P3LU, M3LW
76 METO/JIbI PEIICHUs JTOTapu(PMUUECKUX https://www.
yYpaBHEHUHU yaklass.ru
PaBHOCWIIBHBIE TTEPEXO/IBI B PEIICHUN
77 pexon pu P3LWW ,Uchi.ru
norapu(MHUUECKUX YpaBHEHUN
P3LLU, M3LL
PaBHOCWIIBHBIE TIEPEXO/IBI B PEIICHUHT
78 o . https://www.
norapu(MUUECKUX YpaBHEHUN
P P yaklass.ru Uchi.ru
79 Kontponbnast pabora: "Jlorapudmuueckast
bynaknus. Jlorapudmudeckue ypaBHeHHs "
PaLW, M3LW
80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

https://www.




YHUCIOBOI'O aprymEcHTa

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI€HC

yaklass.ru

81 P3LWW ,Uchi.ru
YHCIIOBOTO apryMeHTa
PaLW, M3LW
2 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC httos:/ /W,
HHCIIOBOTO apryMenTa yaklass.ru Uchi.ru
P3LL, M3LW
23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC httos: /AW,
HHCIIOBOTO aprymertTa yaklass.ru Uchi.ru
Tpuronomerpudeckast OKpyKHOCTb, P3aL, M3LW
84 olpeziesIeHue TPUTOHOMETPUUECKHUX https://www.
(GYHKIMH 9UCIIOBOTO apryMEHTa yaklass.ru
Tpuronomerpuyeckas OKpyKHOCTb,
85 OIpEEIIEHNE TPUTOHOMETPUUECKHUX P3LL ,Uchi.ru
(GYHKIMI YMCIOBOTO apryMeHTa
P3LU, M3LL
86 OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI https://www.
yaklass.ru Uchi.ru
P3LLU, M3LL
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI https://www.
yaklass.ru Uchi.ru
PO, M3LW
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI https://www.
yaklass.ru
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI P3LL ,Uchi.ru
[IpeobpazoBanue TPUTOHOMETPHUUECKUX PaLL, ML
90 https://www.

BBIPAKECHUI

yaklass.ru Uchi.ru




[IpeobpazoBanue TPUTOHOMETPUUECKUX

PaL, M3LW

91 . 1 https://www.
BRIpAKEHHH yaklass.ru Uchi.ru
[TpeoOpa3oBaHue TPUrOHOMETPHUUECKUX PILLl, ML

92 . 1 https://www.
BBIPAKECHUI yaklass.ru

93 Hp606pa30138.HI/Ie TPUTOHOMETPUYECKUX 1 P3LL Uchi.ru
BBIPAKCHUI

PO, M3LW

94 Pelienne TpuroHOMeTpUUYECKUX YPaBHEHUM 1 https://www.
yaklass.ru Uchi.ru
P3LWL, M3LWL

95 Peenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 https://www.

yaklass.ru Uchi.ru

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 P3LL, M3LU

97 Pelienre TpUroHOMETPUYECKUX YPAaBHEHUM 1 P3LW ,Uchi.ru

98 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1 P3LL ,Uchi.ru

99 Pelienre TpUroHOMETPUYECKUX YPAaBHEHUM 1 P3LW ,Uchi.ru

P3WW ,Uchi.ru
100 Pemienne TpUroHOMeTpUYECKUX YpaBHEHUM 1 https://www.
yaklass.ru
KonTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpPaBHEHUS"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs POLU, M3

102 IocJIeIoBaTeabHOCTEN. Metoy 1 https://www.
MaTEeMaTUYeCKOU NHIYKLIUH yaklass.ru Uchi.ru

103 MOHOTOHHBIE U OTPAHUYECHHBIE 1 PO, M3LW




MOCJIeI0BaTEIbHOCTH. VicTopHs aHanu3a
OECKOHEUYHO MaJIbIX

https://www.

yaklass.ru Uchi.ru

P3LL, M3LL
104 Apudmernueckast mporpeccus https://www.
yaklass.ru
105 I'eomeTpuueckas nmporpeccus P3LW ,Uchi.ru
P3LL, M3LL
106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast httos: //www.
fiporpecens yaklass.ru Uchi.ru
. P3LL, M3LL
107 Cymma 6€CKOHe:{HO yObIBaroIIei httos://www.
F€OMETPUUYECKON MTPOTrPECCUU yaklass.ru Uchi.ru
o . . PO, M3LW
JIuHeNHbIN ¥ 5KCIOHEHIIUAIbHBIA POCT.
108 https://www.
Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB
yaklass.ru
109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT. PSLLI  Uchi.ru
Yucio e. Dopmyiia CI0KHBIX IPOLEHTOB
P3LLI, M3LL
110 Hcrnonbs3oBaHKe NPOTPECCUu Il peLICHUs httos:/ /AW,
peanbHBIX 3a/1a4 IPUKIIAAHOTO Xapakrepa yaklass.ru Uchi.ru
11 KonTponpHas padora:
"[TocnemoBaTebHOCTH U Tporpeccuu’”
P, M3LW
112 HenpepriBHblE GYHKIIMN U UX CBOWCTBA https://www.
yaklass.ru
113 Touka pc:tszBa. AcuMNTOTHI Tpa@UKOB P3W Uchi.ru
byHKIHHA
114 CgoiicTBa (GYHKIIMIA HEPEPHIBHBIX Ha PaLL, MLl

https://www.




OTpE3KE yaklass.ru Uchi.ru
. o PaLW, M3LW
CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX Ha
115 eaxe https://www.
OTpe3K
p yaklass.ru Uchi.ru
Mero epBaJIo elre PILLl, MLl
HHTEPBAJIOB JIJIs PCIICHUS
116 A P AP https://www.
HEPaBEHCTB
yaklass.ru
Metoa UHTEPBAJIOB I PEIICHUS
117 g P AP POLW ,Uchi.ru
HEPaBEHCTB
Meto epBaJIo emie PaLL, MLl
HHTEPBAJIOB JJI PEIICHUS
118 g P AP https://www.
HEpPABEHCTB )
yaklass.ru Uchi.ru
. P3LU, M3LW
[IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
119 P . https://www.
KIMH U1 pellIeHus 3a1a4
YHICIUH T b a yaklass.ru Uchi.ru
IIpuMeHeHe CBOMCTB HEIPe PaLLl, MLl
HEHUE CBOMCTB HENPEPHIBHBIX
120 q)p . pep https://www.
KIMH JUIs pellieHus 3a1a4
YHICHHI U P a yaklass.ru
121 [lepBas u BTOpast Npou3BOAHBIE PYHKIIUH P3LWW ,Uchi.ru
Ornpeienienue, reome SCKHIi CMBIC PaLL, MoLL
JICHUE, TEOMETPUUECKHUM CMBICIT
122 pedl . p https://www.
MPOU3BOIHON
p g yaklass.ru Uchi.ru
Onpenenenue, GU3NUECKUI CMBICIT PaLL, ML
123 o P N https://www.
OH3BOJIHOM
p a yaklass.ru Uchi.ru
VYpaBHeHHe KacaTeIbHOU K rpaduk P3LU, M3LW
124 (bp P Y https://www.
KU
YHKR yaklass.ru
125 YpaBHeHHE KacaTeIbHOU K rpaduKy P3LW ,Uchi.ru




byHKIUHA

PaLW, M3LW
126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1 https://www.
yaklass.ru Uchi.ru
P3LU, M3LL
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1 https://www.
yaklass.ru Uchi.ru
[TpousBoHAs CYMMBI, TPOU3BEACHUS, PaLL, ML
128 N 1 https://www.
YaCTHOTO ¥ KOMITO3UIIUU (DYHKIUI yaklass.ru
129 [TpousBoHAs CYMMBI, HpOI/ISBeI[eI:II/ISI, | POLL Uchi.ru
YaCTHOTO ¥ KOMIO3UIIUU (DYHKITUI
130 [IpousBoHast CyMMBlI, npomBezIerma, | POWW Uchi.ru
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
131 Kontponbnas padota: "[IponsBognas” 1 1
132 HOBTOPGHI/IC, 000011IeHNE, CUCTEMATH3AINS 1 ML, PILL
3HaHui: "YpaBHeHus"
133 HOBTOPG'I'-II/IG, 0606I'I'IGHI/IG, CHCTEMAaTHU3aLUs | ML P3LL
3HaHui: "OyHKIMK
134 Wrorosast KoHTpoJbHAS paboTa 1 1
135 HtoroBast KoHTpoJIbHAs paboTa 1 1
136 HOBTOPGHI/I@, 000011IeHHE, CHCTEMATU3AIIHUSA 1 Pl
3HAHWUH
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruyeckue Aara tupposhie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypenI
[IpuMeHeHne Npon3BOJHOM K P3LU, MWW
1 WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1 https://www.
U 3KCTPEMYMBI yaklass.ru Uchi.ru
[IpuMeHeHne Npon3BOHOM K P3LU, MWW
2 WCCIICIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD 1 https://www.
U DKCTPEMYMBI yaklass.ru Uchi.ru
[IpuMeHeHne npou3BOHOM K P3aL, M3LW
3 UCCIIEeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb 1 https://www.
U DKCTPEMYMBI yaklass.ru
IIpuMeHeHne MpOU3BOJHON K
4 UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTb 1 P3LW ,Uchi.ru
U DKCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
5 UCCIIeIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTb 1 P3LW ,Uchi.ru
U DKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
6 UcCle0BaHuI0 QYHKIMI HA MOHOTOHHOCTh 1 P3LU ,Uchi.ru
1 DKCTPEMYMBI
Haxoxxnenne HanOoIbIIero 1
7 HaVMEHBIIIETO 3HAYEHUS HEMTPEPBIBHON 1 M3LL,P3LL
(GbyHKIIMH Ha OTpE3Ke
8 Haxoxnenne HauOOJIBIIErO U 1 M3LL,P3LL




HaMMEHBIIETO 3HAUYCHUS HETIPEPHIBHOM
(GbyHKIMU Ha OTpE3Ke

rpadgukom

Haxoxnenue HauOOJIBIIETO U POLW, M3LW

9 HaVMEHBIIIETO 3HAaYEHUS HEMTPEPBHIBHOU https://www.
(yHKIIMH Ha OTpE3Ke yaklass.ru Uchi.ru
Haxoxnenne HanOOJIBIIErO U P3O, M3W

10 HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON https://www.
(GyHKIIMM Ha OTpe3Ke yaklass.ru Uchi.ru
Haxoxnenne HauOOJIBIIEro U P3LL, M3

11 HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON https://www.
(GbyHKINU Ha OTpE3Ke yaklass.ru
Haxoxxaenue HanOoJIbIIero u

12 HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON P3LW ,Uchi.ru
(GYHKIIMM Ha OTpe3Ke
IIpuMeHeHne TPOU3BOIHOM 11

13 HaXO0XXJICHUS HAMTYYIICro PEIICHUS B P3LW ,Uchi.ru
MIPUKIIAJHBIX 3a/a4ax
[IpuMeHeHne Mpon3BOHON IS P3LW, MW

14 HAaXO0’KJICHUs HAWIY4ILIEro peuicHus B https://www.
MPUKJIaIHBIX 3aa9ax yaklass.ru Uchi.ru
[IpuMeHeHne Mpou3BOJHON [ PALL, M3LU

15 ONpeJIEIEHUsI CKOPOCTH U YCKOI‘ieHI/ISI httos: //www.
rporecca, 3a1aHHOT0 GopMyJIoi UTn yaklass.ru Uchi.ru
rpaduKom
[IpuMeHeHne Mpou3BOJHON JIIs PALL, M3LU

16 ONpeJIEIEHUsI CKOPOCTH U YCKOI‘ieHI/ISI httos: //www.
nporecca, 3alaHHOro (GopMyJoN Hin yaklass.ru




17 Kommnosumus ¢pyHkmmii P3LW ,Uchi.ru
18 Kommosurust ¢hyHKImit P3W ,Uchi.ru
P3LU, M3LW
19 Komnozunus GyHkimit https://www.
yaklass.ru Uchi.ru
I'eomeTpuueckue 00pa3sl ypaBHECHUM Ha
20 pHHecK pasklyp M3LL,P3LU
KOOPJMHATHOM IJIOCKOCTH
I'eomeTpuueckre oOpa3bl ypaBHSHHI Ha
21 pHHecK pasbl yp M3LL,P3LU
KOOPJAMHATHOMN TIJIOCKOCTH
P3LU, M3LU
KonTponbnas padora: "UccnenoBanue
22 o . o https://www.
KIIHH C IIOMOIIBIO IPOU3BOIHOM
yHKI m P A yaklass.ru Uchi.ru
PaLW, M3LW
3 [TepBooOpazHas, OCHOBHOE CBOHCTBO https://www.
MepBOOOPA3HBIX yaklass.ru
Uchi.ru
. POLU, M3LU
24 [lepBooOpazHble 35eMeHTapHbIX (QYHKIUH. httos:/ AW
[TpaBuia HaXOXKICHUS MEPBOOOPA3HBIX ' '
yaklass.ru
[TepBooOpasHbIe 37IeMEHTAPHBIX KITHH,
25 P p p ymxn POLW ,Uchi.ru
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX
Hnrerpan. ['eomeTpudecKuii CMBICI
26 p p P3LWW ,Uchi.ru
WHTErpaja
.. POLU, M3LU
Brruucnenne onpeaenéHHOro HATETpaia mno
27 o u Teit6 https://www.
opmyne Hrrotona-Jleiiouumia
PMYy I yaklass.ru Uchi.ru
Beruucnenue onpenenéHHOro HHTErpaia mo
28 bez P M3LL,PLL

dhopmyne HeroTona-Jleiionuma




HpI/IMeHCHI/Ie HHTErpaia s HaXOXIACHUA

29 M3LW,P3LL
I0MIAaIeH TUTOCKUX (PUTYP
P3LU, M3LW
30 HpI/I}VIeHeHI/Ie MHTETpala 1Jis1 HaXOXKACHHUS httos: //www.
00BEMOB reOMETPUIECKHUX TET .
yaklass.ru Uchi.ru
[Tpumeps! pemennii qudQepeHraIbHbIX PaLL, ML
31 . https://www.
ypasHeHun yaklass.ru Uchi.ru
. PO, M3LW
1 HpI/IMepvaeH_IeHI/II/I nuddepeHnanbHbIX httos: //www.
YpaBticHu yaklass.ru
MaremaTnueckoe MOJAEIUPOBAHHE
33 peabHBIX MPOILIECCOB C MTOMOIIIBIO P3LW ,Uchi.ru
g depeHInaIbHbIX YpaBHEHUM
34 KOHTpOJ‘II?'Ha}I pabora: "[lepBooOpa3Has u PSLUI  Uchi.ru
UHTErpal
PO, M3LW
35 TpI/IVFOHOMeTqueCKHe (byHKINH, UX httos: //www.
CBOHCTBA 1 rpaduiH yaklass.ru Uchi.ru
36 TpI/IVFOHOMeTqueCKHe (byHKINH, UX ML, P3LL
CBOWCTBA U TpapuKu
17 Tpuronomerpruyeckue GyHKINH, UX ML P3LL
CBOMWCTBA U TpapuKu
PO, M3LW
18 TpI/IVFOHOMeTqueCKI/Ie GbyHKIMH, UX httos: //www.
CBOHCTBA  rpaduicH yaklass.ru Uchi.ru
PaL, M3LW
39 Tpuronomerpuueckue GyHKIUH, UX httos: //www.

CBOICTBa U Tpaduku

yaklass.ru Uchi.ru




OT60p KOpHEH TPUTOHOMETPUUECKHUX

PaL, M3LW

40 YPaBHEHUH € TOMOLIBIO https://www.
TPUTOHOMETPUYECKON OKPYKHOCTH yaklass.ru
OT60p KOpHEHN TPUTOHOMETPUUECKHUX
41 YpaBHEHUH € TOMOUIBIO P3LW ,Uchi.ru
TPUTOHOMETPUYECKON OKPYKHOCTH
OTO0p KOpHEH TPUTOHOMETPUIECKUX
42 YpaBHEHUH C IOMOLIBIO PO ,Uchi.ru
TPUTOHOMETPUYECKON OKPYKHOCTH
OTOO0p KOpHEH TPUTOHOMETPUIECKUX PaLW, M3aUl
43 YPaBHEHUH € MOMOLIBIO https://www.
TPUTOHOMETPUYECKON OKPYKHOCTH yaklass.ru Uchi.ru
Pemenue TpuroHoMeTpuuecKux
44 P P M3LWL,P3LL
HEPaBEHCTB
Pemenne TpuroHoMeTpuueCcKux
45 M3LW,P3LL
HEPABEHCTB
Pemenne Tpuronomer PILl, ML
NYECKUX
46 P P https://www.
HEPABEHCTB .
yaklass.ru Uchi.ru
P3LLU, M3LL
Pemenue TpuroHoMeTpuuecKux
47 https://www.
HEPaBEHCTB .
yaklass.ru Uchi.ru
Kontponbras padota: "['paduku P3LU, M3LWL
48 TPUTOHOMETPUUECKUX (QYHKIIHH. https://www.
Tpuronomerpruuyeckre HepaBeHCcTBa" yaklass.ru
OCHOBHBIE METO/BI PELLIEHUS
49 P P3LW ,Uchi.ru
MMOKA3aTEIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI pEUICHUS P3LW ,Uchi.ru




IIOKa3aTCJIbHBIX HEPABCHCTB

0 POLW, M3LWW
CHOBHBIE METO/IbI PEMICHUS
51 APLD https://www.
MOKAa3aTeNIbHBIX HEPABEHCTB .
yaklass.ru Uchi.ru
OCHOBHEIE METOJILI PEIIEHUS
52 ARLP M3LU,P3LL
[OKa3aTeJIbHbIX HEPABEHCTB
OCHOBHEBIE METOIBI PEIIEHUS
53 ABLP M3LU,P3LL
Jorapu(MHIECKUX HEPABCHCTB
POW, M3LWW
OCHOBHBIE METO/BI PELICHUS
54 o https://www.
norapuMHUYECKUX HEPABEHCTB
P p yaklass.ru Uchi.ru
P3LU, M3LU
OCHOBHBIE METO/IbI pEIICHUS
55 o https://www.
JorapuMuIecKuX HEPABECHCTB
P P yaklass.ru Uchi.ru
PO, M3LWW
OCHOBHBIE METO/IbI pEIICHUS
56 https://www.
norapuMUYECKUX HEPABEHCTB
yaklass.ru
OCHOBHBIE METOBI PEIICHUS
57 ABLP P3W ,Uchi.ru
HppalMOHAIIBHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHU
58 AbLP P3LW ,Uchi.ru
HPPAlMOHATIEHBIX HEPABEHCTB
0 PO, M3LWW
CHOBHEIE METOJILI PEIIEHUS
59 AbLP https://www.
HppalOHAIbHLIX HEPABEHCTB
ppatt p yaklass.ru Uchi.ru
OCHOBHEIE METOJILI PEIIEHUS
60 JIBLD M>3LW,P3LL
HppaAlMOHATIEHBIX HEPABEHCTB
I'padudueckue METOIBI PEIICHUS
61 p (b ABLD M3LW,P3LU

UppalMOHATIBHBIX YpaBHEHUI




I'padmyeckue MeToAbI perieHUs

PaL, M3LW

62 N https://www.
HUPPALMOHATIBHBIX YPaBHEHUN .
bp yp yaklass.ru Uchi.ru
PaLW, M3LW
I'padmueckue MeToabl pemeHus
63 N https://www.
MIOKA3aTEeNIbHBIX YPAaBHEHUI .
yaklass.ru Uchi.ru
I'paduyeckue MeTo ere PILLl, MLl
WYECKHUE METOIbI PEIICHUS
64 P P https://www.
[I0Ka3aTeIbHbIX HEPABEHCTB
yaklass.ru
I'padnueckue MeToabl pereHus
65 pag p . P3LWU ,Uchi.ru
JorapuMUIECKUX ypaBHECHUI
I'paduueckue MmeToabl pelieHus
66 pa¢ p P3LWW ,Uchi.ru
norapuMUIECKUX HEPABEHCTB
I'padmyeckue MeToAbI perieHus PILL, MLl
67 P P https://www.
Jorapu(MHUIECKUX HEPABEHCTB .
yaklass.ru Uchi.ru
I'padmyeckue MeToAbI penieHus
68 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX M3LW,P3LW
YpaBHEHUU
I'padmyeckue MeToAbI penieHus
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX M3LW,P3LWL
YpaBHEHU
I'paduueckue MeTO bl peLIeHUs PaLWL, M3
70 MOKa3aTeIbHBIX U JorapuPMUIECKUX https://www.
HEPaABEHCTB yaklass.ru Uchi.ru
I'paduueckne MeToabI peIICHHS PaL, M3LW
71 MOKa3aTEebHBIX U JIOTAPUPMUUECKUX https://www.

HEPaBEHCTB

yaklass.ru Uchi.ru




Kontponbnas padota: "UpparmoHaibHbie,

P3LU, M3LL

72 MOKa3aTeIbHBIC U JIOTAPU(PMUICCKIEC https://www.
HepaBeHCTBA" yaklass.ru
KowmmiekcHbie uncna. Anredpanyeckas u

73 TpUTOHOMETpUYECKast (POpMBbI 3amucu P3LL ,Uchi.ru
KOMILIEKCHOT'O YKcia
KomriexcHeie uncna. AnreOpandeckas u

74 TpUTOHOMETpUYECKast (pOpMBbI 3anucu P3LW ,Uchi.ru
KOMILIEKCHOTO YKcia

PO, M3LW
ApudmeTrueckue orneparum ¢

75 https://www.

KOMILIEKCHBIMH YK CIIaMU .
yaklass.ru Uchi.ru
Apudmernueckue onepanuu ¢

76 pucp P M3LWL,P3LL
KOMILIEKCHBIMH YHCTIaMU
N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha

77 . M3LL,P3LL
KOOPJAMHATHOMN TIJIOCKOCTH

P3LLU, M3LU
N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
78 . https://www.
KOOPJMHATHOM MJIOCKOCTH .
yaklass.ru Uchi.ru
o M K . P3LL, M3LU
opmyna Myaspa. KopHu n-oii ctenenu u3

79 Py Yarp P https://www.

KOMILJIEKCHOTO YKciia .
yaklass.ru Uchi.ru
. P3LLU, M3LL
®opmyna Myaspa. KopHu n-oii ctenesu u3

80 https://www.
KOMIIJIEKCHOTO YuCia

yaklass.ru
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT TSt
81 perieHust GU3NIECKUX U T€OMETPUUECKUX P3LW ,Uchi.ru

3aaa4




Kontponbnas padota: "KommiekcHbie

82 " P3LW ,Uchi.ru
yucia
P3LL, M3LL
83 HarypanbHble u 1enble yucna https://www.
yaklass.ru Uchi.ru
84 HarypanbHble u 1enble ynucna M3LLU,P3LL
[IpumeHeHne NpU3HAKOB JETUMOCTHU LIEJIbIX
85 P P A H M3LW,PaLl
qucen
n P3LWL, M3LW
MMEHEHUE MPU3HAKOB JETUMOCTH LIEJIbIX
86 P P A H https://www.
qucen
yaklass.ru Uchi.ru
P3LL, M3LL
[IpumeneHne npu3HAKOB JETUMOCTH LIEJIBIX
87 https://www.
gucen: HOJl u HOK .
yaklass.ru Uchi.ru
P3LWL, M3LW
[IpumeneHne Npu3HAKOB JETUMOCTH LEJIBIX
88 https://www.
yucen: HOJl u HOK
yaklass.ru
[IpuMmeneHne npu3HAKOB JETUMOCTH LIEJIBIX
89 P P 8 t P3WW ,Uchi.ru
YUCeIl: OCTATKU 10 MOYJIIO
[IpumeneHne Npu3HAKOB JETUMOCTH LEIIBIX
90 P P g t P3LW ,Uchi.ru
YHUCEI: OCTATKHU 110 MOYJIIO
IIpuMeHeHne IPU3HAKOB JEIMMOCTH LIEIIbIX PaLW, MaUW
91 yycell: anroputM EBkimaa s permeHus https://www.
3a7a4 B IIEJIBIX YHCIIaxX yaklass.ru Uchi.ru
9 Kontponsnas pabdora: "Teopus memnbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.
% yII yp M3LU,P3LL

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICACTBUA

Cucrema 1 COBOKYITHOCTh YpaBHEHUI. P3LWU, M3LW

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI- https://www.
CJICACTBUS yaklass.ru Uchi.ru

PaLW, M3LW

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

95 . . https://www.
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI yaklass.ru Uchi.ru
OCHOBHBIE METO/bI PEUICHUS CUCTEM U POW, M3LWW

96 COBOKYIHOCTEH UppalMOHAIbHBIX https://www.
ypaBHEHUH yaklass.ru
OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U _

97 . . P3W ,Uchi.ru
COBOKYIHOCTEW MOKa3aTEeIbHbIX YPABHEHUI
OCHOBHBIE METObI PELLIEHUSI CUCTEM U _

98 B . P3W ,Uchi.ru
COBOKYITHOCTEW IMOKA3aTEIbHBIX YPABHEHUI
OCHOBHBIE METOIBI peuieHus CUCTEM U PO, M3LWW

99 COBOKYTIHOCTEH JIorapu(pMU4YECKUX https://www.
ypaBHEHUH yaklass.ru Uchi.ru
OCHOBHBIE METOBI PELLIEHUS CUCTEM U

100 COBOKYIIHOCTEH JIorapu(MU4IEeCKUX M3LW,P3LW
ypaBHEHUH
[IpuMeHeHne cuCTEM K pEeLIEHUIO
MaTEeMaTHYECKUX 3aJ1a4 1 3a71a4 U3 M3LW,P3L

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM https://www.
JKW3HHU, HHTEPIIPETALUA IT0JIYYEHHBIX yaklass.ru Uchi.ru
pE3yJIBTAaTOB
[IpuMeHeHne CHCTEM K pPELIEHUIO M3LL,P3LW

102 MaTeMaTUUYECKUX 3a1ad U 3a7a4 U3 https://www.

pa3nuyHbIX 001acTeil HAyKH U peabHOM

yaklass.ru Uchi.ru




KU3HU, HHTEPIPETALUS OTYyYSCHHBIX
pe3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PELICHUIO

MaTEeMaTHYECKHX 3aJa4y U 3a7a4 U3 M3LW,P3aLL
103 pa3IUYHBIX 00J1IacTel HAYKH U pPealbHON https://www.
JKU3HU, UHTEPIIPETALIUSA HOTYYEHHBIX yaklass.ru Uchi.ru
pe3yJIbTaToOB
KonTponbnas pabota: "Cucrembl
104 palrOHANBHBIX, UPPALUOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHUI"
P3LWL, M3LW
105 PaunonaneHble ypaBHEHHUS C MapaMeTpaMu https://www.
yaklass.ru Uchi.ru
P3LLU, M3LU
106 PanmonansHbIe HEpaBEHCTBA C https:/ /.
fapaMeTpamu yaklass.ru Uchi.ru
P3LWL, M3LW
107 PannoHaneHbIE CUCTEMBI ¢ TapaMeTpamMu https://www.
yaklass.ru
UppanmonanbHpie ypaBHEHUS, HEPABEHCTBA PILLl, ML
108 https://www.
¢ MapameTpamMu yaklass.ru Uchi.ru
P3LLU, M3LL
109 HppaumnoHaibHble CUCTEMBI C IapaMeTpaMu https://www.
yaklass.ru Uchi.ru
[TokazaTenbHble ypaBHEHUS, HEPABEHCTBA C PaLL, ML
110 https://www.

napameTpamu

yaklass.ru




P3LU, M3LL

111 IToka3zaTenbHbIE CUCTEMBI C ITAPAMETPAMHU https://www.
yaklass.ru Uchi.ru
PaLW, M3LW
112 Jlorapudmuueckue ypaBHeHUs, httos:/ /AW,
HEPABEHCTBA C TapaMeTpaMu yaklass.ru Uchi.ru
P3LL, M3LW
113 JlorapudmMuueckue CUCTEMEI C httos://www.
fapaveTpami yaklass.ru
PO, M3LW
114 Tpuronomerpruyeckue ypaBHEHUS C httos:/ /AW,
flapaMeTpami yaklass.ru Uchi.ru
P3LWL, M3
115 TpuronomeTpuueckre HEpaBeHCTBA C N~
flapamMeTpami yaklass.ru Uchi.ru
PO, M3LW
116 TpuUroHomeTpuueCcKe CUCTEMBI C https://www.
frapaMeTpamu yaklass.ru
ITocTpoeHue u ucciaenoBaHue
3 P3LL, M3LL
17 MaTeMaTI:I‘IeCKI/IX Mozeen peaJ'ILfILIX httos:/ /AW,
CUTYalLU C IOMOILIBbIO YPABHEHUH C yaklass.ru Uchi.ru
napameTpamu
[TocTpoenue u uccnenoBaHue
3 P3LL, M3LL
118 MaTCMaTI:I‘{eCKI/IX MOJIEJIEN pealIbHBIX ) httos:/ /AW,
CUTYALU C IIOMOLIBbIO CUCTEM YPABHEHUH C yaklass.ru Uchi.ru
napameTpamu
[TocTpoenune n nccnenoBanue P3LW, M3LW
119 MaTeMaTUYECKUX MOJEJIEH peatbHbIX https://www.
CUTYyAaLUi C IIOMOLIBbIO CUCTEM YPAaBHEHUH C yaklass.ru




rnapameTpamu

Konrtponbnas pabdora: "3anaun ¢

120 .
rnapameTpamMmu
PaLW, M3LW
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL
121 . " https://www.
3HaHUH: "YpaBHCHUS )
yaklass.ru Uchi.ru
P3LU, M3LU
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
122 . https://www.
3HaHui: "YpaBHeHus" yaklass.ru Uchi.ru
IToBTOpEHME, 000011IeHHEe, CHCTEMATH3AIIAS PO, M3LWW
123 3HaHui: "YpapHeHus. Cuctembl https://www.
ypaBHEHU" yaklass.ru
P3LU, M3LW
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
124 . " https://www.
3HaHuil: "HepaBeHncrBa .
yaklass.ru Uchi.ru
P3LU, M3LW
[ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIlUs
125 . " https://www.
3HaHuil: "HepaBeHncrBa .
yaklass.ru Uchi.ru
P3LLU, M3LU
[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
126 N https://www.
3HaHui: "HepaBencrsa"
yaklass.ru
P3L, M3LW
[ToBTOpeHmE, 0000IIEHNE, CUCTEMATHU3AIIHS
127 o . " https://www.
3HaHuil: "[IponsBoaHas u €€ mpuMeHeHue .
yaklass.ru Uchi.ru
PaL, M3LW
[ToBTOpeHme, 06001IeHNE, CUCTeMaTH3aIlUs
128 . . https://www.
3HaHui: "[IponsBonHas u e€ npuMeHeHue" yaklass.ru Uchi.ru
129 [ToBTOpeHme, 06001IEeHNE, CUCTEeMaTH3aIlUs P3LL, M3LW
3HaHuii: "[IpousBoaHas u e€ npumeHenue" https://www.




yaklass.ru

IToBTOpenue, 0600LIEeHNE, CUCTEMATU3A Potll, Mol
, , CHCTEMAaTH3aIUs
130 P" B "LI 1 https://www.
3HaHuit: "MHTErpan u ero npuMeHeHue .
yaklass.ru Uchi.ru
IToBTOpeHue, 0000IIEHHE, CUCTEMATU3ALIUS PoLll, M3l
131 P . ’ L,],l ’ t 1 https://www.
3HAHUI: KIIUH
YHEH yaklass.ru Uchi.ru
IToBTOpeHue, 0000IMIEHNE, CUCTEMATHU3ALIUS PoL, ML
132 P " ’ I{'l ’ . 1 https://www.
3HaHuii: "OyHKUKUH
yaklass.ru
IToBTOpenue, 0000IMIEHNE, CHCTEMATH3ALUS MSILLLPSLL
133 P "o ’ I,I,I ’ . 1 https://www.
3HAHUI: KIIUH
yHIH yaklass.ru Uchi.ru
134 WroroBas koHTpoJsibHas paboTa 1 1
135 HToroBasi KOHTpoJIbHASA paboTa 1 1
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIIUS MSIL,PSL
136 P ’ - ’ H 1 https://www.
3HAHUH )
yaklass.ru Uchi.ru
OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHallu3a, FTeOMETPHS.
AnrebOpa u Hadasa MaTeMatudeckoro ananusa, 10 kimace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o01IECTBO
«M3marensctBo «IIpocsemenune»,2019

['eometpusi: 10-11 knacc. JI.C.Atanacsn, B.®.byty3o0s, C.B.Kagomiies,
O.I'.Ilo3nsk, JI.C.Kucenesa. nuznarensctBo "IIpocsemenue”,2019

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. A.T'. MopnkoBuu MatemaTuka. Anrebpa v Hadajla MAaTeMaTHYEeCKOTO aHAIH3a.
10 xnacc. ba3oBeiii u yriiyOlieHHBIH YpoBHU. Meroauueckoe mocoOue st
yuurens. M.: Muemosuna, 2019

2. A.I'. MopakoBuu MatemaTtuka. Airedpa 1 Hayajla MaTEMaTUYECKOTO aHAIM3A.
11 xnacc. ba3oBelii W yriyOJieHHbIH YpOBHU. Meroauueckoe mnocoOue s
yuurens. M.: Muemosuna, 2019

3. CM. Caaksn ['eomerpus. Iloypounsie pazpabotku. 10-11 maccel. - M.:
[Ipocsemenne, 2022

4. Anrebpa ¥  HayaJla ~ MaTeMaTUYeCKOro  aHajau3a.  MeToauyeckue
pexkomenaaruu.10-11 KJIACCHI. aBTOP: H.E.®enoposa,M.B.TkaueBa
uznatenbcTBO ' IIpocsenienue".2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3zoBarenbnas miarpopma LECTA — onnaiin
o0pa3oBaTeIbHBIN MPOEKT.

2. http://fipi.ru «DenepanbHblii HHCTUTYT MEAATOTMUECKUX U3MEPEHUID)
https://ege.sdamgia.ru

https://ege.fipi.ru

https://ibis.one/

https://mob-edu.com/

https://www.problems.ru

https://mathnet.spb.ru




Kpurtepuu oneHnBaHNs U KPaTKOe ONMHCAHME CHCTEMA OLEHKH JOCTUKEHHI
00y4aImmnXxcs

1. O]_leHKa YCTHBIX OTBE€TOB y4YallluXcCH.

OneHka 5 craBUTCA B TOM CJly4yae, €CJIM Y4YalllMiiCsl TMOKa3bIBa€T BEPHOE
ITIOHMMAHHUE CYIIHOCTH PACCMATPUBAEMBIX SIBJICHUM M 3aKOHOMEPHOCTEM, 3aKOHOB
U TEOpUH, NAeT TOYHOE OIpPEIAEICHWE M HCTOJIKOBAHUE OCHOBHBIX IOHATUM M
3aKOHOB, TEOPHUM, a TAK)KE IPABWIBHOE OIPEACICHUE BEIUYMH, UX CIUHHUI] U
CIOCOO0B M3MEPEHHMs; IMPaBUJIbHO BBINOJHIET YEpPTEXKHU, CXEMbl U Tpaduky;
CTPOUT OTBET IO COOCTBEHHOMY IUIaHy, COINPOBOXKIAET paccKa3 HOBBIMU
IIpUMEpaMH, yMeeT IIPUMEHATb 3HAHUSA B HOBOM CUTYyallUd IIPU BBIITOJIHEHUU
MIPAKTUYECKUX 3aJaHNI; MOXKET YCTAHABIMBATH CBS3b MEKIY U3Yy4aEMbIM U paHeEe
U3YYEHHBIM MaTe€pHaIOM MO Kypcy (PU3HKH, a TaKXKe€ C MaTEpPHAIOM YCBOEHHBIM
IIPU U3YYEHHUH JIPYTHUX MPEIMETOB.

OneHka 4 cTaBUTCA B TOM CIIy4ae, €CJIA OTBET YUEHUKA yJIOBIETBOPSIET OCHOBHBIM
TpeOOBAaHMIM K OTBETY Ha OLEHKY 5, HO 0€3 UCIOJIb30BaHUs COOCTBEHHOIO IJIaHa,
HOBBIX TPUMEPOB, O€3 NpPUMEHEHUs 3HAHMKW B HOBOM cuTyanuu, 0e€3
WCIIOJIb30BAHUSI CBS3€M C paHee HW3YyYEHHBIM MAaTE€pUalOM, YCBOEHHBIM IIpU
U3YYEHUHU JAPYTUX IMPEIMETOB; €CIU YyJalluhcs JOMYCTHI OJHY OIIMOKY WIN He
0oJiee IBYX HEAOYETOB U MOKET UCIPABUTH UX CAMOCTOSTEIBHO UM C HEOOBIION
IIOMOILIBIO YUUTEIIS.

Onenka 3 cTaBUTCA B TOM CJy4yae, €CJIM Y4YalllMCs TNPAaBHIBHO TMOHUMAET
(bU3MYECKYI0 CYIIHOCTh pPacCMaTPUBAEMBIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B
OTBETE MMECIOTCS OTICIbHBIC TTPOOETBI B YCBOCHHH BOIIPOCOB Kypca (PU3MKH; HE
MPEIATCTBYET JalIbHEHINIEMY YCBOCHHMIO MPOTPAMMHOIO MaTepHalia, yMeeT
MPUMEHSTH MMOTYYSHHBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 3374 ¢ UCIIOJIb30BaHUEM
TOTOBBIX (OpMyN, HO 3aTPYAHSACTCS TMPU pEIICHUH 3a1ad, TpeOyrommx
npeoOpa3oBaHus HEKOTOPHIX (POPMYIT; TOMyCTHII HE O0siee OTHOM Tpy0oil B OTHOM
Herpyooii ommOKu, He 00Jiee TBYX-TPeX HETPyObIX HEJOUETOB.

Onenka 2  CTaBUTCS B TOM CiIy4ae, €CJIHM y4Yalluhcs HE OBJAJEe OCHOBHBIMU
3HAHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMU M JOMYCTUN OOJbIIEe OMMOOK M
HEJO0YETOB, YeEM HEOOXOIUMO A1 OLEHKH 3

2. OneHka NMCbMEHHBIX KOHTPOJIbHBIX padoT.



Onenka 5 craBuTcs 3a pabOTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OIMMOOK
HE0YCTOB.

Omnenka 4 craBUTCA 3a padOTy, BBHIMOJIHEHHYIO MOJIHOCTHIO, HO MPU HAJUYUU HE
Oosiee 0IHOM OMIMOKM M OJTHOTO HEZ0YETa, He Ooiee TpeX HEJA0UETOB.

Omenka 3 craBuTCs 3a pabOTy, BHIMOJIHEHHYIO Ha 2/3 Bcell pabOThI MPaBUIILHO WIIH
Ipu J0NyIlIeHUnH He Oojiee oAaHOW rpyOoi omuOKH, HEe Oojee TpeX HerpyobIx
OImUOOK, OJHON HErpyOOil OMMOKH W TPEeX HEAOYECTOB, MPHU HAJTMYHUU YECTHIPEX-
TSI T HEJIOYETOB.

Omnenka 2 craButcs 3a paboTy, B KOTOPOI YHUCIIO OMIMOOK U HEJOUETOB MPEBBICHUIIO
HOPMY JJIS OIEHKH 3 WJIM NMPABUIILHO BBIMIOJHEHO MEeHee 2/3 paboThl.



KOHTPOJIBHO UBMEPUTEJIbHBIE MATEPHUAJIbBI

1. B.W. I'mu30ypr Matematuka. Anredpa 1 Hayana MaTeMaTH4ecKoro aHanusa. 10
kiacc. Kontponwsubie padotsl. bazossiit ypoBenb. ®I'OC. - M.: Muemo3suna, 2019.

2. B.W. I'mu36ypr Matematuka. Anredpa 1 Hayana MaTeMaTUYecKoro aHaimsa. 11
kiacc. Kontposnbhbie pabotsl. ba3zoseiit ypoBenb. ®I'OC. - M.: Muemo3una, 2019.
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