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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OIHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kKypca oOydaroluecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpbsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJW3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTHYE€CKOTO aHajlu3a pa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLIHUN U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIEHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xone uzyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHaJin3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEATbHBIX CUTyaluH,
UHTEPHpPETAllMd  TOJIYYCHHBIX  pElIeHW#, 3HaKOMATCS ¢  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHbIi Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHpPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, Tak M dYepe3 crneuuduxky ydeOHOM
JEATEeIbHOCTH, TpeOyroned MNpOAOKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HavajlaM MaTeMaTHYeCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBbHO-METOAUYECKUE TUHUMU: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTEMaTHUYECKOro aHainu3a», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU yuyeOHOro Kypca, JUis
peIeHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIBHBIX, TOKA3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUU 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,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKEHUIA,
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
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIM4ecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHN MaTepurana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK W C pEHICHUEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEX]y BEJIMYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHas JuHuA «Hauana MareMaTHyecKkoro aHalin3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTb HMX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAAU (QUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIICHUs, (OPMHUPOBAHUIO YMEHHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE 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 Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCsl, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS O3TUX MOJENIEH C TOMOIIBIO armapaTra aureOpbl H
MaTEMaTUYeCKOT0 aHajli3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yucsia ¥ BIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeHeHne apoOel M HPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEaIbHOM KU3HH.

JlelictBuTenpHble 4nciia. PanvOHANIBbHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudpmeTrnueckue  onepauMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEHCTBUTENILHOTO Ynciaa U ero cBoicTBa. [IpubnnxEHHbIE BBIUMCICHUS, TPaBUIIA
OKPYIJICHHMS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBanue
NOAXOASIIEH (OPMBI 3aMKMCH ACHCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. J[leciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHMs-CleIcTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METOJbI PEIICHUS LIEJbIX U APOOHO-PALIMOHATBHBIX YPAaBHEHUHN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEJIBIMU
ko3pdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHN U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UppalMOHAIbHbBIX YPAaBHECHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DOyHkuuu U rpadpuku

@®yHkus, crnocodbl 3aaHus (QyHkIuu. B3auMHO o0O0paTtHble (QYHKIUU.
Kommnosumms pyskiuii. I'paduk  yHkuu. DneMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast GpyHKIMS ¢ HATypaJdbHBIM U II€JIbIM ToKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHH Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YPABHEHUH.

TpuroHomeTpuueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpoOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBaATENbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. CyMmma 0€CKOHEYHO YOBIBAIOIIEH reOMEeTPUUECKON
IIPOrpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnosnb30BaHWEe TPOrpeccHy JUIA  PELICHUS peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuilt CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oinnepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO — ammapara Ul
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yucaa v BIYMCICHUSA

HatypaneHbie n nensle yncia. IIpumeHeHne npru3HaKkoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble uymcna. Anrebpandeckass W TpPUTOHOMETpHUYECKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHON IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn u3 KOMIUIEKCHOTO uuchaa. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIudHbIX o0JacTed HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeuIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENEIICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuua.

[TpumeHeHne uWHTErpaja s HAXOXKICHHS IUIOMAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakKJaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B APYrHX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUHM HAyKh U JEATENbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusUecKoro BOCIHUTAHMS:

chOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE MHTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryispHas (U3NYecKass aKTHBHOCThH), (PHU3NYECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOIOOUs, HHTEpeC K
paznuyabiM  chepaM  TPOPECCHOHAIBHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATbHO-YKOHOMUYECKUX 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, IJITaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeiicTBUA:

BBIABJIITE U XapAaKTEpU30BaTh CYIIECTBEHHBIEC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpe/ieNICHUs TIOHATHH, yCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK Kiaccu(UKalnY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U NPeoOpa3oBBIBaTh  CYXICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYU;

JleJIaTh BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE M OT MMPOTUBHOTI'0), BBICTpauBaTh apryMEHTALUIO, IPUBOJUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJEHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPUEB).



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
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TakKE BbIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSITEIIEHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1aud,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJibTar;

B X0Ji¢ 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeI0OBaHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MPE3eHTAlMU U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBLHON  pedyieKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, MNPUHUMATh IeJib COBMECTHOMU
JeSATEIbHOCTH, TIJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisirh
BUIbI pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOTHl W
KOOPAUHUPOBATh CBOU JCHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIYIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO OTACJIbHBIM T€MaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaIU3a»:

Yucjia ¥ BBIYUCTICHUSA

cBOOO/IHO OIEpPUPOBaTh MOHATUSMU: PAalMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3alad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU,

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



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

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CcBOOOJIHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, JACCITHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
YUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATUSIMH: APKCUHYC, apKKOCHHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS M YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jM4YHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUSA
HEPABEHCTB;

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

cBOOOIHO ONEpUpOBAaTh TOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHWus,
OPUMEHATh ONPEACIUTENI JUIsl PELlIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBMM € KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU;

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppaIOHATIbHBIE, MOKAa3aTelIbHbIE U
JorapuMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/ayd, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpauKoB PyHKIUT;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMM C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENEeHW KaK (DYHKIMM OOpaTHOM CTENeHu ¢
HaTypaJbHbIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TIpa@UKUA IS PEIICHUS
YPaBHEHUH;

CBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA I UCCIENOBAaHUA IMPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlad U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHdecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



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

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 715 pEeLICHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJHO  OMEpPHpPOBaTh  MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

cBOOOJHO OINEpPHPOBaATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCHIIHHBIC
yYpaBHEHHUS U HEPABEHCTBA.

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

Yucsa v BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX 4McCen s pelIeHHs 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOJMAYNIO, 3alHChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKHE ONepali ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATH OTOOpP KOpPHEH TIpU pElIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJbTAT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUN C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKIIHUI;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mateMaTH4eCKOro aHaJIU3a:

WCITIOJIH30BATh MPOU3BOIHYIO VISl UCCIICOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

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

WCMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXJICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmysne Horotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUeckoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Kontpoabusbie IIpakTunuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
MHOXeCTBO NEHCTBUTENbHBIX YHCEIT. bu6mmoreka [IOK
| Muorousensl. PanimonansHbie 24 | 0 https://lesson.edu.ru/902.5/777class=77
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHCHUMN
) Oyukuun u rpaduku. CreneHHas 12 | 0 bubanorexa LIOK
(bYHKIS C IeNbIM TTOKa3aTeneM https://lesson.edu.ru/902.5/777class=77
Apudmerndeckuii KOpeHb n-0i bubnnorexa [JOK
3 crenenu. VppannonaibHble 15 1 0 https://lesson.edu.ru/902.5/77?class=77
ypaBHECHUS
4 [TokazarenbHast PyHKIIMS. 10 | 0 bubnnorexa LIOK
TloKasaTeNbHbie ypaBHEHHs https://lesson.edu.ru/902.5/777class=77
5 Jlorapudmuueckas GyHKIHUS. 13 | 0 Bubmmorexa [IOK
JlorapudMuecKie ypaBHEHHs https://lesson.edu.ru/902.5/777class=77
6 TpUroHOMETPHUYECKUE BRIPAKCHUS U 2 | 0 bubmuorexa LIOK
ypaBHEHUs https://lesson.edu.ru/902.5/77?class=77
bubmuorexa [JOK
7 Hocne10BaTeNBHOCTH U IPOrPECCHH 10 1 0 https://lesson.edu.ru/902.5/777class=77
g HenpepriBable GpyHKINH. 20 | 0 bubnnorexa [JOK
IIpousBoHas




https://lesson.edu.ru/902.5/777class=77

[ToBTOpEeHme, 0600IICHNE,

cUCTeMAaTHU3anus 3HaHUN

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77class=77

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

10




11 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Kontpoabusbie IlpakTunuyeckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
| HccnenoBanue GyHKINNA ¢ TOMOIIBIO ” 1 0 brbmorexa [IOK
HPOU3BOIHO https://lesson.edu.ru/902.5/77 7class=77
bu6mmoreka [IOK
2 HepsooGpasHast u MHTErpall 12 1 0 https://lesson.edu.ru/902.5/77?class=77
['padpuiku TPUTOHOMETPHUSCKHIX bubnnoreka [JOK
3 byukuii. Tpuronomerpuueckue 14 1 0 https://lesson.edu.ru/902.5/77?class=77
HEpaBEHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 | 0 bubmiorexa LIOK
HOTapU(MITECKHe HEPABEHCTRA https://lesson.edu.ru/902.5/77?class=77
bu6mmoreka [JOK
5 KomriekcHsle uncia 10 1 0 https://lesson.edu.ru/902.5/77 ?class=77
bu6mmoreka [JOK
6 HarypanbHble 1 1iesibie 4ncia 10 1 0 https://lesson.edu.ru/902.5/77?class=77
Cuctembl paluoOHaIbHBIX, bu6mmoreka [IOK
7 UPPALMOHATIbHBIX MOKA3aTEIbHBIX U 12 1 0 https://lesson.edu.ru/902.5/777class=77
norapu(MHUIECKUX YpaBHEHUN
bu6mmorexa [IOK
8 3ajauu ¢ mapameTpamu 16 1 0 https:/lesson.edu.ru/902.5/772class=77
9 [ToBTOpenue, 0600IIEHNE, 16 2 0 bubnuotexa [JOK




cUCTEMaTH3alus 3HaHUH

https://lesson.edu.ru/902.5/777class=77

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounvecTBO 4acoB
Ne Hara JJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
MHOK€eCTBO, ONepaly Hal bu6mmoreka [IOK
1 MHOKECTBAMH M UX 1 0 0 https://lesson.edu.ru/902.5/77 ?class=77
CBOMCTBa
bubmuoreka [JOK
2 Juarpammsr Ditnepa-Benna 1 0 0 https://lesson.edu.ru/902.5/77 7class=77
[Ipumenenue TeopeTHKO- bubnnorexa [JOK
3 MHO>KECTBEHHOT0 armapara 1 0 0 https://lesson.edu.ru/902.5/777class=77
JUTS pellieHus 3a1a4
Panunonanbubeie uncna. bu6mmoreka [JOK
OOBIKHOBEHHBIE 1 https://lesson.edu.ru/902.5/77 7class=77
4 JECSATUYHBIC IPOOH, 1 0 0
MPOIICHTHI, OECKOHEUHBIE
MePUOANYECKHE 1podu
PanunonanbHbeie uncnaa. bu6mmoreka [JOK
OOBIKHOBEHHBIC U https://lesson.edu.ru/902.5/777class=77
5 JeCSITUUHbIE TpOoOH, 1 0 0
MPOIICHTHI, OECKOHEUHBIC
MePUONYECKHE Tpodu
[Tpumenenue apobeit u bubmuorexa [IOK
6 MIPOLIEHTOB VISl PEIICHHUS 1 0 0 https://lesson.edu.ru/902.5/77?class=77
MPUKJIATHBIX 3a/1a4
7 [Tpumenenue apobeit u 1 0 0 bubnuorexa [IOK




MPOIIEHTOB JJISI PENICHUS
MPUKIAIHBIX 33724

JleicTBUTEIbHBIC YHCIIA.

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK

8 Pammonanpubsie u https://lesson.edu.ru/902.5/77?class=77
UppalMOHANIbHBIEC YHCIIa
Apudmernieckue onepanuu bubmmoreka [JOK
9 C JEUCTBUTEIbHBIMU https://lesson.edu.ru/902.5/77?class=77
qHCclIaMu
10 Moy HeﬁCTBI:ITeHBHOFO Eggilf/?t:se:(;nigfru@m.5/77?class:77
YHUCJIa U €T0 CBOMCTBA
[TpubnmxEéanbie bu6mmoreka [IOK
BBIYMCIICHUS, TTpaBUJIa https://lesson.edu.ru/902.5/77?class=77
11 OKpPYIJIEHUS, IPUKUIKA U
OLICHKa pe3yNbTaTa
BBIYMCIICHUM
OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
12 LEeNBIX U APOOHO- https://lesson.edu.ru/902.5/77?class=77
palMOHANBHBIX YPABHEHUHN U
HEpPaBEHCTB
OCHOBHBIE METO/IbI pEIICHUS bubnuoteka [JOK
13 LETBIX U APOOHO- https://lesson.edu.ru/902.5/77class=77
palMOHANbHBIX YPABHEHUH U
HEPaBEHCTB
OCHOBHBIE METO/TBI pEIICHUS bubnuorexa [JOK
14 LETBIX U APOOHO- https://lesson.edu.ru/902.5/77 ?class=77
paInMoHAIBHBIX YPAaBHEHUHN 1
HEPaBEHCTB
15 MHorouieHsl OT OJTHOU bu6mmorexa [IOK




nepemeHHou. Jlenenue
MHOT'O4YJIeHa Ha MHOTOYJICH
¢ ocratkoM. Teopema besy

MHOro4JIeHHI ¢ OCJIbIMHA

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK

16 koapdunuentamu. Teopema https://lesson.edu.ru/902.5/77?class=77
Buera
17 Pemenue cucrem JIMHERHBIX E;I(SH.HOTeKa HOK ~
ypaBHeHHii ps://lesson.edu.ru/902.5/77?class=77
18 PCLICHHC CHETEN MHETLIX Eggff/(f:fﬁgf ru/902.5/772class=77
ypaBHEHHIA : — : :
Matpuna cuctemsl bubnnorexa [HOK
JIMHEHHBIX YpaBHEHUH. https://lesson.edu.ru/902.5/77?class=77
19 Onpenenurens MaTpULbl
22, ero reoMeTpuYeCKui
CMBICJ U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Ornpenenurens MaTPUILBI bubnuoteka [JOK
20 2x2, ero reoMeTpuYeCKui https://lesson.edu.ru/902.5/777class=77
CMBICJ U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
[Ipumenenue onpenenuTens bubnnorexka [JOK
21 JUISL PEILIEHUs] CUCTEMBI https://lesson.edu.ru/902.5/777class=77
JIMHEWHBIX YPABHEHUN
Pemenue npuknagHeix bubnmnoreka [JOK
22 3a7a4 C MOMOIIBIO CUCTEMBI https://lesson.edu.ru/902.5/777class=77
JIMHEWHBIX YPABHEHUHN
23 Pemenue npuknaaseix bubnmnorexa [JOK




3a/1a4 ¢ IOMOULIbIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

KonTponbHas pabora:
"PannoHanbHble ypaBHEHUS

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

24
1 HepaBeHcTBa. CHUCTeMBI
JIMHEHHBIX YpaBHEHUN"
OyHKIMA, cIOCOOBI 3aJaHHS bubmumoreka [IOK
)5 ¢dbynkuun. Bzanmuao https://lesson.edu.ru/902.5/77?class=77
oOpaTHble (PYHKIIHH.
Kommnosurnus ¢yHkimit
I'padux pyHkumm. bubnnorexa [JOK
26 DneMeHTapHbIe https://lesson.edu.ru/902.5/77?class=77
npeoOpa3oBanus rpauKkoB
byHKIUH
OO6nacTh onpeencHus u bubnuorexa [JOK
MHO>KECTBO 3HAUEHUI https://lesson.edu.ru/902.5/777class=77
27 ¢bynakun. Hynu pyHknum.
IIpomexyTKu 3HaK
MOCTOSIHCTBA
YéTHbIe U HEUETHBIS bu6mmoreka [IOK
73 ¢ynkun. [lepuoauueckue https://lesson.edu.ru/902.5/777class=77
¢bynkun. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH
MakcumMyMbl U MUHUMYMBI bubnnorexka [JOK
79 ¢byukun. Hanbonpiiee u https://lesson.edu.ru/902.5/777class=77
HaMMEHbIIIee 3HAYCHUE
(GYHKITUH Ha IPOMEKYTKE
30 JIuneitnas, kBaipaTUYHAas U bubnuotexa [JOK

NpoOHO-IHHENHas QYHKIIUU




https://lesson.edu.ru/902.5/777class=77

DneMeHTapHoe bubnmoreka [JOK

31 HCCIIEI0BAHUE U MIOCTPOCHHUE https://lesson.edu.ru/902.5/77?class=77
rpaduKoB 3THUX HYHKUIUI
DJjIeMeHTapHOe bubmuorexa [JOK

32 HCCIIE0BAaHUE U MIOCTPOCHHUE https://lesson.edu.ru/902.5/77?class=77
rpaduKoB 3TUX HYHKUIUI
CTeneHs ¢ LeabIM bu6mmoreka [IOK

33 nokasaresnem. bunom https://lesson.edu.ru/902.5/77?class=77
Hprorona
CreneHb C 1eNbIM bubnuorexa [JOK

34 nokasaresnem. bunom https://lesson.edu.ru/902.5/77?class=77
Hprorona
CrenenHast GyHKITHS C bubnuorexa [JOK

35 HaTypaJIbHBIM U LIE€IbIM https://lesson.edu.ru/902.5/77?class=77
nokasarenem. E€ cBolicTBa n
rpaduk
Kontposnbnas pabora: bubnuotexa [JOK

36 "Crenennas pynkuus. E¢ https://lesson.edu.ru/902.5/77?class=77
cBoiicTBa u rpaguk"
Apudmerndeckuil KOpeHb bubnuoreka [IOK

37 HaTypaJIbHOM CTETIEHU U €T0 https://lesson.edu.ru/902.5/777class=77
CBOMCTBA
Apudmernueckuil KOpeHb bubmuorexa [IOK

38 HATypaJbHOMU CTEIIEHU U €r0 https://lesson.edu.ru/902.5/77?class=77
CBOMCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX bubnnorexa [JOK

BBIpa)I(eHHﬁ, COACpKAIINX




CTCIICHU U KOpHU

https://lesson.edu.ru/902.5/777class=77

40

41

42

43

44

45

46

[Tpeobpa3oBaHUs YUCIOBBIX
BBIPAYKEHH, COJIEPKALLNX
CTEIIEHU U KOPHU
[IpeoOpazoBaHMs YUCITOBBIX
BBIPAYKEHH, COJIEPKAILNX
CTEIIEHU U KOPHU
HppannonaibHbie
ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUS
HppalMOHAIbHBIX
YpaBHEHUU

Uppanmonaibubie
ypaBHeHUs1. OCHOBHBIE
METO/bl PELICHUS
HpPpaluOHAIBLHBIX
YpaBHEHUU

Hppaunonanbabie
ypaBHeHUs1. OCHOBHBIE
METOJIbI PELIEHUS
HMppalMOHATbHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXOABI B
peLICHUU UPPALMOHATIbHBIX
ypaBHEHUH

PaBHOCHTIBEHEIC nepeXoanl B

pELICHUU UPPALUOHATIBHBIX
ypaBHEHUH

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.5/77?class=77

bubmuoreka [JOK
https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.5/771class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.5/771class=77

bu6mmorexa [IOK
https://lesson.edu.ru/902.5/77 1class=77




PaBHOCHIIBHEIC nepeEXoanl B

bu6mmoreka [IOK

47 pELIEHUHU UPPALMOHATIBHBIX https://lesson.edu.ru/902.5/77 7class=77
YpaBHEHUU
PaBHOCUITbHBIEC TIEPEXO/IBI B bu6mmoreka [IOK
48 pPELICHUH UpPaAIMOHATIBHBIX https://lesson.edu.ru/902.5/77 7class=77
YpaBHEHUU
CaoiicTBa 1 rpaduK KOpHS bubnmoreka [JOK
49 N-OM CTENeHU KakK (PyHKIHH https://lesson.edu.ru/902.5/77?class=77
00paTHO# CTETICHH C
HATypaJIbHBIM MOKa3aTeleM
CaoiicTBa U rpa UK KOpHS bubnuorexa [JOK
50 N-0i CTeTeHN KaK (yHKIUU https://lesson.edu.ru/902.5/77?class=77
00paTHO# CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM
Konrponsnas padora: bubmmoreka [IOK
"CBoiicTBa U rpauik KOpHS https://lesson.edu.ru/902.5/77?class=77
51 n-oi CTeneH!.
UppatmonansHele
ypaBHEHHUS"
52 Creneny ¢ patonaIbHyIM Eﬁﬁ/ﬁfﬁ%ﬁf 11/902.5/772class=77
IIOKa3aTeJIeM U €€ CBOMCTBA — - - - -
53 Crenens ¢ paluoHaIbHBIM Etl’tI@I.HOTeKa HOK ~
TOKA3aTEIEM 1 €8 CBOMCTRA ps://lesson.edu.ru/902.5/777class=77
54 Crenenb ¢ palliOHAIbHBIM E;I@I.HOTeKa LOK ~
IOKA3aTeIeM 1 68 CBONCTRA ps://lesson.edu.ru/902.5/777class=77
55 [TokazarenbHast QyHKIMS, €€ bubnnorexa [JOK

CBOIcTBa U rpaduk




https://lesson.edu.ru/902.5/777class=77

56

57

58

59

Hcnons3oBanue rpaduka
GyHKIMU 1715 peIieHust
YpaBHEHUU

Hcnons3oBanue rpaduka
(GyHKINU 1715 peIieHust
YpaBHEHUU

IToxa3aTennHble YpaBHCHMU.
OCHOBHEBIE MCTO/bI PCIICHHA
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

ITokazaTenbHble ypaBHEHUS.

OCHOBHEBIE MCTO/bI PCHICHHA
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.5/77?class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/777class=77

60

ITokazaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
ITOKA3aTEeNIbHBIX YPAaBHEHUI

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

61

62

KonTponsnas pabora:
"IlokazarenbHast QyHKIMS.
[TokazarenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTBa
norapudpma

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.5/771class=77

63

64

65

Jlorapudm uucna. CoiicTBa
nmorapupma

Jlorapudm uncna. CBoiicTBa
nmorapupma

Z[eCHTI/I‘-IHLIC 1 HATYpPaJIbHBIC

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77class=77

bu6mmorexa [IOK
https://lesson.edu.ru/902.5/77 1class=77

bu6mmoreka [JOK




sorapudmbl

https://lesson.edu.ru/902.5/777class=77

66

JlecsiTuuHBIE U HATYpaJIbHbBIE

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77class=77

norapupmbl
[IpeoOpa3zoBanue bubnmoreka [JOK

67 BBIPAYKEHMI, COJIepIKAIIUX https://lesson.edu.ru/902.5/77?class=77
sorapudmpl
[IpeoOpaszoBanue bubmmoreka [JOK

68 BBIPAXXEHUH, COIepKaLUX https://lesson.edu.ru/902.5/77?class=77
sorapupmMsbl
[IpeobpazoBanue bubnnoreka [JOK

69 BBIPAXKEHUI, COIepIKaALUX https://lesson.edu.ru/902.5/777class=77
JorapupmMbl
Jlorapudmudaeckas bubnnoreka [JOK

70 ¢byHKIMS, €€ CBOICTBA U https://lesson.edu.ru/902.5/77?class=77
rpaduk
Jlorapudpmuueckas bubnuoreka [IOK

71 ¢byHKLUs, €€ CBOWCTBA U https://lesson.edu.ru/902.5/77class=77
rpaduk
Ucnons3zoBanue rpaduka bubnuoteka [JOK

72 GYHKIUH 1715 peLIeHUs https://lesson.edu.ru/902.5/777class=77
YPaBHEHUU
Hcnons3zoBanue rpadpuka bubnuoteka [JOK

73 GyHKIMH 7151 PeIIeHUS https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUU
Jlorapudpmuueckue bubmuorexa [IOK

74 ypaBHeHUs1. OCHOBHbIE https://lesson.edu.ru/902.5/77?class=77

MCTOABI pCHICHUSA




JorapupMUIEecKUX
YpaBHEHUU

Jlorapudmuueckue
ypaBHeHUsI. OCHOBHBIC

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

75 METO/Ibl PEIICHUS
Jorapu(PMUIEcKuX
YpPaBHEHUU
Jlorapudmuaeckue bubnuorexa [JOK
ypaBHeHHs1. OCHOBHBIE https://lesson.edu.ru/902.5/77?class=77
76 METO/IbI PEIICHUs
JorapuMUIECKUX
YpPaBHEHUU
PaBHOCUITBHBIE TTIEPEXOIBI B bu6mmoreka [IOK
77 penieHuy JorapupMUIECKUX https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUU
PaBHOCHIIBHBIE IEPEXO/BI B bubnnorexka [JOK
78 pelieHuu JorapupMUIECKUX https://lesson.edu.ru/902.5/77?class=77
YpPaBHEHUU
Kontposnbnas pabora: bubnuotexa [JOK
"Jlorapupmuueckas https://lesson.edu.ru/902.5/77?class=77
79 GyHKIMS.
Jlorapudmuueckue
ypaBHEHHUS"
Cunyc, KOCUHYC, TAHT€HC U bubmuorexa [JOK
80 KOTaHT€HC YHCIIOBOTO https://lesson.edu.ru/902.5/777class=77
aprymeHTa
Cunyc, KOCUHYC, TAHT€HC U bubnmoreka [JOK
81 KOTaHT'€HC YHCIIOBOTO https://lesson.edu.ru/902.5/77?class=77

aprymeHTa




ApKcuHYC, apKKOCHHYC U

bu6mmoreka [IOK

82 ApPKTaHT'€HC YHCIIOBOTO https://lesson.edu.ru/902.5/77?class=77
aprymeHra
ApKCHHYC, apKKOCHHYC U bubnunoreka [HOK
83 ApPKTaHI€HC YHUCIIOBOTO https://lesson.edu.ru/902.5/77?class=77
aprymeHra
Tpuronomerpuueckas bubmumoreka [IOK
OKPY>KHOCTb, OIIPE/ICIICHUE https://lesson.edu.ru/902.5/77?class=77
84 TPUTOHOMETPUYECKUX
(GyHKIUI YKCIOBOTO
aprymeHra
Tpuronomerpuueckas bubnnorexa [HOK
OKPY’KHOCTb, OIIPEJEICHIE https://lesson.edu.ru/902.5/77?class=77
85 TPUTOHOMETPUUYECKUX
(GyHKIUI YKCIOBOTO
aprymeHra
OcHoBHBIE bubnuotexa [JOK
86 TPUTOHOMETPUYECKHUE https://lesson.edu.ru/902.5/77?class=77
bopMmyb
OcHoBHBIE bubnuotexa [JOK
87 TPUTOHOMETPUUECKHE https://lesson.edu.ru/902.5/777class=77
bopMmyb
OcHoBHBIE bubnuotexa [JOK
88 TPUTOHOMETPUUECKHE https://lesson.edu.ru/902.5/777class=77
(hopMyIIbI
OcHoBHBIE bubnmoreka [JOK
89 TPUTOHOMETPUUYECKUE https://lesson.edu.ru/902.5/77?class=77

(hopMyIibI




[IpeobpazoBanue bubmuorexa [JOK

90 TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77?class=77
BBIPAKCHUI
[IpeobpazoBanue bubnuorexa [JOK

91 TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77?class=77
BBIPAYKECHU I
[IpeoOpa3zoBanue bubnmoreka [JOK

92 TPUTOHOMETPUUYECKUX https://lesson.edu.ru/902.5/77?class=77
BBIPAYKCHU I
[IpeoOpaszoBanue bubmmoreka [JOK

93 TPUTOHOMETPUUECKHUX https://lesson.edu.ru/902.5/77?class=77
BBIPA)KCHUIN
Pemenue bu6mmoreka [IOK

94 TPUTOHOMETPUUECKUX https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUU
Pemenue bu6mmoreka [JOK

95 TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77class=77
YpaBHEHUU
Pemenue bu6mmoreka [JOK

96 TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUU
Pemenue bu6mmoreka [IOK

97 TPUTOHOMETPUUECKHUX https://lesson.edu.ru/902.5/777class=77
ypaBHEHUN
Pemenue bu6mmorexa [IOK

98 TPUTOHOMETPHUYECKHUX https://lesson.edu.ru/902.5/777class=77
YpaBHEHUU

99 Pemenue bubmuorexa [JOK




TPUTOHOMETPUUYECKUX https://lesson.edu.ru/902.5/77 7class=77
YpaBHEHUU
Pemenue bu6mmoreka [IOK
100 TPUTOHOMETPHUYECKUX https://lesson.edu.ru/902.5/77 7class=77
ypaBHEHUU
Konrponsnas pabora: bubmumoreka [IOK
"TpUroHoMeTpuyeCcKue https://lesson.edu.ru/902.5/77?class=77
101 BBIPAYKECHUS U
TPUTOHOMETPUYCCKHE
ypaBHeHUs"
[TocnenoBarensHOCTH, bubmmoreka [JOK
CIocoOBI 3aaHus https://lesson.edu.ru/902.5/77 ?class=77
102 OCIEN0BATEILHOCTEN.
Mertoa MaTeMaTH4YECKOM
WUHIYKIHH
MOHOTOHHBIC U bu6mmoreka [IOK
OrpaHUYEHHbIE https://lesson.edu.ru/902.5/777class=77
103 MOCEI0BATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX
104 Apupueniticcicas Eﬁgﬁ/ﬁrfnigf ru/902.5/77class=77
porpeccus : e : :
105 | cowerpeorax Eﬁgﬁ/ﬁ:ﬁnﬁf ru/902.5/77class=77
mporpeccus : —— : :
106 BbeckoneuHno yObIBatroras E:Em.HOTeKa HOK ~
reoMEeTPHYECKasi IIPOrpeccust ps://lesson.edu.ru/902.5/77 7class=77
107 CyMMa GecKOHEYHO bubnuotexa [JOK




yOBbIBaromIei
reOMETPUYECKOMN
MPOrpeccuun

JIuHelHbIN 1
AKCIOHEHIIMATBHBIN POCT.

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/777class=77

108 Yucno e. Dopmyna
CJIOXHBIX MPOIICHTOB
JIunaehubIl bu6mmoreka [IOK
109 SKCIIOHEHIIMATBHBIN POCT. https://lesson.edu.ru/902.5/77?class=77
Hucno e. opmyna
CJIOKHBIX MPOLIEHTOB
Hcnons3zoBanue nporpeccuu bubnuorexa [JOK
110 JUISL pEIIEHUSI peaIbHBIX https://lesson.edu.ru/902.5/77?class=77
3a/1a4 MPUKIATHOTO
Xapakrtepa
Kontponbnas pabora: bubnuotexa [JOK
111 "ITociiegoBaTeILHOCTH U https://lesson.edu.ru/902.5/77?class=77
nporpeccun”
112 FHenpepeIBisic Gy 1 Eﬁgijl/?zse:;nggiu/9oz.5/77?class:77
WX CBOMCTBA :
113 Touka pa3pbiBa. ACUMITOTHI E§6H.HOT6K3 HOK ~
rpaduKoB yHKIHi ps://lesson.edu.ru/902.5/777class=77
114 CaoiicTBa pyHKUINH E;I@l-ﬂomm LHOK )
HETPePHIBHBIX Ha OTPe3Ke ps://lesson.edu.ru/902.5/777class=77
s ChoiicTBa yHKIHit bubnnorexa [JOK

HEIIPEPBIBHBIX HAa OTPE3KE

https://lesson.edu.ru/902.5/77class=77




Meroa UHTEPBAJIOB IS

bu6mmoreka [IOK

116 . _
pElleHUs HEPABEHCTB https://lesson.edu.ru/902.5/77?class=77

117 Meroxa UHTEPBAIIOB I bubanorexa LIOK
pEIIIEHNS HepABEHCTR https://lesson.edu.ru/902.5/77?class=77

118 Meroxa UHTEPBAIIOB I bubmuorexa LIOK
pellIen s HePABEHCTR https://lesson.edu.ru/902.5/77?class=77
[IpumeneHue cBONCTB bubnnoreka [JOK

119 HETPEPBIBHBIX (DYHKIMIA 1151 https://lesson.edu.ru/902.5/777class=77
penieHus 3ana4y
[IpumeneHue cBONCTB bubnnoreka [JOK

120 HEMPEePBHIBHBIX (PYHKIIHMA IS https://lesson.edu.ru/902.5/77?class=77
pelieHus 3aaaq

. IlepBas u Bropas bu6mmoreka [IOK
NPOM3BOIHbIE BYHKITH https://lesson.edu.ru/902.5/77?class=77
Omnpenenenue, bubnmnoreka [JOK

122 T€OMETPUYECKHUI CMBICIT https://lesson.edu.ru/902.5/77?class=77
MIPOU3BOIHOMN

123 Onpenenenne, GpU3NYECKHit Brbmorexa [IOK
CMBICIT TIPOM3BOJTHOI https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUE KacaTeIbHOU K bubmuorexa LIOK

124 rpaduKy byHKIIH https://lesson.edu.ru/902.5/77?class=77
VpaBHEHHE KacaTelbHOH K bubmuorexa LIOK

125 aguxy dymkmm https://lesson.edu.ru/902.5/772class=77

126 [IpousBogubie bubnmoreka [JOK




AJIEMEHTAPHBIX (PYHKIIMHA

https://lesson.edu.ru/902.5/777class=77

bubmuoreka [JOK

127 [IpousBoaHbIe
SIeMEHTAPHBIX DyHKITHiL https://lesson.edu.ru/902.5/77class=77
[Ipon3BoHas CyMMBI, bubmumoreka [IOK

128 MPOU3BEICHUS, YACTHOTO U https://lesson.edu.ru/902.5/77?class=77
KOMITO3HUITUHU () YHKIIHIA
[IpousBoaHas cymmBbl, bubnnorexa [JOK

129 [IPOU3BE/ICHNUS, YACTHOTO U https://lesson.edu.ru/902.5/77?class=77
KOMITO3UITUU ()yHKITHIA
[Ipou3BoHast CyMMBl, bu6mmoreka [IOK

130 IIPOU3BE/ICHNUS, YACTHOTO U https://lesson.edu.ru/902.5/777class=77
KOMITO3UITUHU ()yHKITHIA
KoHntposbHas pabora: bubnmorexa IOK

131 "TpousBomas” https://lesson.edu.ru/902.5/77?class=77
[ToBTOpenue, 06001IEHNE, bu6mmoreka [IOK

132 CHCTEMAaTH3aIUs 3HAHUI: https://lesson.edu.ru/902.5/77class=77
"VpaBHeHus"
[ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK

133 cucTeMaTHu3allis 3HaHU: https://lesson.edu.ru/902.5/77?class=77
"(DYHKHI/II/I"
Hrorosast KOHTpOIbHAS bubnnorexa LIOK

134 pabora https://lesson.edu.ru/902.5/77?class=77
HToroBast KOHTpONIbHAS Brbmmorexa LIOK

135 paGota https://lesson.edu.ru/902.5/772class=77

136 [ToBTOpenue, 0600MIIEHNE, bubnuotexa [JOK




cucTeMaTu3alus 3HaHUu|

https://lesson.edu.ru/902.5/777class=77

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJlIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[IpumeHeHnue npou3BOHON bubnuorexa [JOK

1 K MCCIICIOBAaHUIO (PYHKITUI 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb U
KCTPEMYMBI
[IpumeHeHue npou3BOHON bubnnoreka [JOK

) K UCCIIeIOBaHUIO (YHKITUI 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb U
HKCTPEMYMBI
[IpumeHeHue npou3BOHON bubnnoreka [JOK

3 K UCCIIeIOBaHUIO (YHKITUI 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb 1
AKCTPEMYMBI
IIpuMeHeHne Mpou3BOAHOU bubnuoreka [IOK

4 K UCCIeIOBaHUIO (QYHKITUI 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb 1
3KCTPEMYMBI
[Ipumenenue npou3BoIHOM bubnnorexka [JOK

5 K UCCIIEeIOBaHUIO (YHKITHIT 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb 1
SKCTPEMYMBI
[TpumeHeHre mpou3BOIHON bubnnorexka [HOK

6 K UCCIIEeIOBaHUIO (QYHKIUI 1 0 0 https://lesson.edu.ru/902.5/77?class=77
Ha MOHOTOHHOCTb 1
KCTPEMYMBI




10

11

Haxoxnenne HanOoIIbIIero
¥ HAUMEHBILIETO 3HAYCHHS
HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

Haxoxnenne HanOoIIbIIero
Y HaMEHBILETO 3HAYCHHS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxaenne HanbombIiero
Y HAaMEHbILIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxaenne HanbombIero
Y HAaMEHbILIETO 3HAYCHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxaenune HanOoJIbIIEro
Y HaUMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77?class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/771class=77

12

Haxoxnenune HanOoJIbIIIEro
Y HAaUMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/777class=77

13

[IpumeHeHne Mpou3BOIHON
JUTSL HAXOXKICHUS
HAWIY4IlIEro peuieHus B
IIPUKIIAIHBIX 3a7a4ax

bu6mmorexa [IOK
https://lesson.edu.ru/902.5/77?class=77

14

IIpumMeHeHne Mpou3BOIHON

bu6mmorexa [IOK




JUTSL HAX 0K ICHUSI
HaWJTY4IIEero PelIeHUs B
MPUKJIAHBIX 3a/1a4ax

[IpumeHeHnue npou3BOIHON
JUTSL OLIPEJICIIEHNS CKOPOCTH

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/777class=77

15 1 YCKOPEHHUS IIpoliecca,
3aJaHHOTO (POPMYIION WK
rpadpukom
[IpumeneHnne npou3BOIHON bubnnoreka [JOK
JUIsL ONIPEICICHUSI CKOPOCTH https://lesson.edu.ru/902.5/77?class=77
16 U YCKOpEHHsI Ipoliecca,
3aJaHHOTO (OPMYIION HITH
rpaduxoM
bubmuorexa [JOK
17 Komnosuuust Gpynkumit https://lesson.edu.ru/902.5/772class=77
bu6mmoreka [IOK
18 Kommosumus dyHKimit https://lesson.edu.ru/902.5/772class=77
bu6mmoreka [IOK
19 Kowmnosuuust Gpynkumit https://lesson.edu.ru/902.5/77class=77
I'eomeTrpuueckue oOpassl bubnmnoreka [JOK
20 YpaBHEHUH Ha https://lesson.edu.ru/902.5/77class=77
KOOpPJMHATHOM INIOCKOCTH
I'eomerpuueckue 0O6pa3s bubnuorexa [JOK
21 YpaBHEHUH Ha https://lesson.edu.ru/902.5/77?class=77
KOOpPJMHATHOM INIOCKOCTH
2 KonTtponbHnas pabora: bubnnorexa [JOK

"UccnenoBanue GyHKIHMA C




MOMOUIBIO TPOU3BOIHON"

https://lesson.edu.ru/902.5/777class=77

[TepBooOpazHasi, OCHOBHOE

bubmuoreka [JOK

23 CBOMCTBO TepBOOGPA3HBIX https://lesson.edu.ru/902.5/77class=77
[TepBooOpasubie bubnmoreka [JOK

24 3JIEMEHTAPHBIX ()YHKIIHH. https://lesson.edu.ru/902.5/77?class=77
[IpaBuiia HaXOXKICHUS
epPBOOOPA3HBIX
[TepBooOpasubie bubmmoreka [JOK

25 DJIEMEHTAPHBIX ()YHKITHA. https://lesson.edu.ru/902.5/77?class=77
[IpaBuna HaxOXACHUS
epBOOOPa3HBIX

26 Hurerpai. I'eomerpudeckuii EtptI@I'HOTeKa HOK ~
CMBICTT HHTErpaa ps://lesson.edu.ru/902.5/777class=77
Brruncienue bu6mmoreka [JOK

7 OIIPEIENEHHOT0 UHTETpaja https://lesson.edu.ru/902.5/77?class=77
no ¢popmyine HproroHa-
JleiiOauma
Brrancnenune bu6mmoreka [IOK

73 OIPEIENEHHOTO UHTETpaja https://lesson.edu.ru/902.5/77?class=77
no ¢popmyine HeroroHa-
JleiiOauma
[Ipumenenue nunTerpana s bubnnorexka [JOK

29 HaXO0XKIEHUS TUIOMAAEH https://lesson.edu.ru/902.5/77class=77
IUIOCKUX (QUTYp
[Ipumenenue nnTerpana s bubnnorexa [JOK

30 HaXO0XIEHUSI 00BbEMOB https://lesson.edu.ru/902.5/77class=77

TCOMETPHUICCKUX TEII




[Ipumepsl perieHuii bubmuorexa [JOK
31 G depeHIaTBEHBIX https://lesson.edu.ru/902.5/77?class=77
ypaBHEHUU
[Ipumepsl penieHuii bubnuorexa [JOK
32 nuddepeHIaTbHBIX https://lesson.edu.ru/902.5/77?class=77
ypaBHEHUH
Maremarnueckoe bubmuoreka [JOK
MOJIETTUPOBAHUE PEATTbHBIX https://lesson.edu.ru/902.5/77?class=77
33 MPOIECCOB C MOMOIIBIO
nuddepeHIaTbHBIX
YpaBHEHUU
KonTtponsnas pabora: bubmmoreka [IOK
34 "ITepBooOpasHas u https://lesson.edu.ru/902.5/77?class=77
uHrerpan"”
Tpuronomerpuyeckue bubnnorexa [HOK
35 (GyHKIIMM, UX CBOMCTBA U https://lesson.edu.ru/902.5/77?class=77
rpaduku
Tpuronomerpuyeckue bubnnorexka [JOK
36 (GYHKIIMM, UX CBOMCTBA U https://lesson.edu.ru/902.5/77?class=77
rpaduxu
Tpuronomerpuueckue bubnuoreka [IOK
37 (byHKLUH, X CBOICTBA U https://lesson.edu.ru/902.5/77?class=77
rpaduku
Tpuronomerpuueckue bubmuorexa [IOK
38 (byHKLIMH, UX CBOICTBA U https://lesson.edu.ru/902.5/77?class=77
rpaduxu
39 Tpuronomerpuueckue Bubamorexa [IOK

(GyHKIIMH, UX CBOWCTBA U

https://lesson.edu.ru/902.5/77class=77




rpaduku

OTt60p KOpHEH

bubmuoreka [JOK

TPUTOHOMETPUUYECKUX https://lesson.edu.ru/902.5/77?class=77
40 YpaBHEHUH € MOMOIIBIO

TPUTOHOMETPHUECKOMN

OKPYKHOCTHU

OTt60p KopHEH bubmumoreka [IOK

TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77?class=77
41 YpaBHEHUH C IOMOIBIO

TPUTOHOMETPHUECKOMN

OKPYKHOCTHU

Ot60p KOpHEH bubnuorexa [JOK

TPUTOHOMETPUUYECKUX https://lesson.edu.ru/902.5/77?class=77
42 YpaBHEHUH C IOMOILIBIO

TPUTOHOMETPHUECKOMN

OKPYKHOCTHU

Ot60p KOpHEH bubnuotexa [JOK

TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77?class=77
43 YPaBHEHUH € MOMOIIBIO

TPUTOHOMETPUYECKOMN

OKPY>KHOCTH

Pemienne bu6mmoreka [JOK
44 TPUTOHOMETPUYECKUX https://lesson.edu.ru/902.5/77class=77

HEPaBEHCTB

Pemenue bu6mmorexa [IOK
45 TPUTOHOMETPUUECKUX https://lesson.edu.ru/902.5/777class=77

HEPaBEHCTB
46 Pemenne bu6mmorexa [IOK

TPUTOHOMETPUYECKUX




HEpPaBEHCTB https://lesson.edu.ru/902.5/77?class=77
Pemenne bubmuoreka [JOK

47 TPUTOHOMETPUUYECKUX https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
KoHntposbnas padoTa: bubmuoreka [JOK
"I"paduxu https://lesson.edu.ru/902.5/77?class=77
TPUTOHOMETPUUECKUX

48 .
byHKINHA.
Tpuronomerpuueckue
HepaBeHCTBA"
OCHOBHBIE METO/IbI bubnuorexa [JOK

49 pelIeHus MoKa3aTeIbHbIX https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
OCHOBHBIE METOIEI bu6mmoreka [IOK

50 pelIeHns TOKa3aTelbHbIX https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
OCHOBHBIE METO/IbI bubmuorexa [JOK

51 pELICHUS TT0Ka3aTeIIbHbIX https://lesson.edu.ru/902.5/77class=77
HEPaBEHCTB
OCHOBHBIE METO/IbI bu6mmoreka [IOK

52 pelIeHus T0Ka3aTeIbHbIX https://lesson.edu.ru/902.5/777class=77
HEPaBEHCTB
OCHOBHBIE METOIbI bu6mmorexa [IOK

53 pertieHus JorapupMUIECKUX https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
OCHOBHBIE METO/IbI bubmuorexa [JOK

54 petieHus JorapupMUIECKUX https://lesson.edu.ru/902.5/77?class=77

HEpPaBEHCTB




OCHOBHBIE METOAbI

bu6mmoreka [IOK

55 penieHus JorapupMUIecKux https://lesson.edu.ru/902.5/77?class=77
HEPABEHCTB
OCHOBHBIE METOJIEI bu6mmoreka [IOK

56 pelieHus JorapupMuIecKux https://lesson.edu.ru/902.5/77?class=77
HEPABEHCTB
OCHOBHBIE METO/IbI bubnmoreka [JOK

57 pelIeHUs UPPALMOHATBHBIX https://lesson.edu.ru/902.5/77?class=77
HEPABEHCTB
OCHOBHBIE METOIbI bubnuorexa [JOK

58 pelIeHus: UppaMOHATBLHBIX https://lesson.edu.ru/902.5/77?class=77
HEPABEHCTB
OCHOBHBIE METO/IbI bubnuorexa [JOK

59 pelIeHus: UppaALMOHATBHBIX https://lesson.edu.ru/902.5/77?class=77
HEPABEHCTB
OCHOBHBIE METO/IbI bubmuorexa [JOK

60 pELICHUs UPPAaLMOHAIBHBIX https://lesson.edu.ru/902.5/77class=77
HEPABEHCTB
I'paduueckue MeTo b1 bubnuoreka [IOK

61 peLIeHUs UPPALHOHAIBHBIX https://lesson.edu.ru/902.5/77?class=77
yYpaBHEHUU
I'padmuueckue metozs bubnnoreka [JOK

62 peLIeHNs HppaliOHAIBHBIX https://lesson.edu.ru/902.5/777class=77
YpaBHEHUNU
['padmyeckue MeToabI bubnnorexka [HOK

63 peLIEeHHS TOKAa3aTeIbHBIX https://lesson.edu.ru/902.5/77?class=77
ypaBHEHUU

64 I'paduueckue meTobl bubnmnoreka [JOK




pEeLIEeHNs TOKA3aTEIbHbIX
HEPABEHCTB

['padmyeckue MeToabl

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK

65 pelieHus JorapupMUIecKux https://lesson.edu.ru/902.5/77?class=77
YpaBHEHUN
I'paduueckue MeTo b1 bubmumoreka [IOK

66 penieHus JorapupMuUIecKux https://lesson.edu.ru/902.5/77?class=77
HEPaBEHCTB
I'paduuaeckue meTo b1 bubnnorexa [HOK

67 peteHus JorapupMUIECKUX https://lesson.edu.ru/902.5/772class=77
HEPABEHCTB
I'padpuaeckue meTo b1 bubnunoreka [JOK

68 pelIeHUs [T0Ka3aTeIbHbIX U https://lesson.edu.ru/902.5/777class=77
norapuGpMUIEeCKUX
ypaBHEHUU
I'paduueckue MeTo b1 bubnuoreka [IOK

69 pELICHUS TIOKA3aTEIbHbBIX U https://lesson.edu.ru/902.5/77class=77
JorapuMUIECKUX
ypaBHEHUU
I'paduueckue MeTo b1 bubnuoreka [IOK

70 pELICHNS TIOKA3aTENIbHbIX U https://lesson.edu.ru/902.5/77?class=77
J0rapupMHUECKUX
HEPABEHCTB
I'paduueckue meTo b1 bubmuorexa [IOK

71 pELICHUS TIOKA3aTEIbHbIX U https://lesson.edu.ru/902.5/77?class=77
J0rapupMHUECKUX
HEPABEHCTB

72 KonTponbhas pabota: bubnnorexa [JOK




"UppaunroHayibHBIE,
[IOKa3aTeNbHbIE U
norapudmuueckue
HepaBeHcTBa"

KomruiekcHple uucna.
Anrebpanyeckas u

https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

73 TPUTOHOMETPHUUECKAs
dbopMBbI 3anucu
KOMILJIEKCHOT'O YrCia
KommnnekcHrle uncna. bubmuorexa [JOK
Anrebpanueckas u https://lesson.edu.ru/902.5/77?class=77
74 TPUTOHOMETPUYECKAs
(dbopMBbI 3anucH
KOMILJIEKCHOT'O YrCa
75 ApuMeniricciits OnlcpaH EES::I;I/(I):;;nI.legfru@w.5/77?class=77
C KOMILJIEKCHBIMU YHCIaMH
76 Apuericcine onepati ﬁigijl/(l)zsesl(;nggfru@m.5/77‘7class:77
C KOMILJIEKCHBIMU YUCJIAMHU :
Nzobpaxenue bubnuotexa [JOK
77 KOMILIEKCHBIX YHCEN Ha https://lesson.edu.ru/902.5/777class=77
KOOPJIMHATHOM MJIOCKOCTH
Nzobpaxenue bubnuotexa [JOK
78 KOMILJIEKCHBIX YHCEIT Ha https://lesson.edu.ru/902.5/77?class=77
KOOPJAMHATHOM MJIOCKOCTH
®opmyna Myaspa. Kopuu bubnuorexa [JOK
79 n-o¥ CTENEeH! U3 https://lesson.edu.ru/902.5/77?class=77

KOMIIJICKCHOI'O YHCJIa




®opmyna Myaspa. Kopau

bu6mmoreka [IOK

80 n-oii cTeneHu u3 https://lesson.edu.ru/902.5/77?class=77
KOMIIJIEKCHOT'O YHuciia
[IprMeHeHre KOMITJIEKCHBIX bubnuorexa [JOK
21 YUCell JUIsl pelIeHus https://lesson.edu.ru/902.5/77?class=77
(bU3HYECKUX U
reOMETPUUYECKHX 3a/1a4
2 KoHnTponpHas padora: brbmorexa [IOK
"K oMILICKCHEIC qca” https://lesson.edu.ru/902.5/77?class=77
23 Harypanbhble u nemnbie bubmorexa [IOK
— https://lesson.edu.ru/902.5/77class=77
24 Harypanbnblie u 1einbie bubmuorexa [IOK
— https://lesson.edu.ru/902.5/77class=77
25 [IpuMeHeHne npru3HaKoB Bubanorexa LIOK
NeMMMOCTH LIEIBIX QHCeT https://lesson.edu.ru/902.5/77?class=77
36 [IpuMeHeHne npru3HaKoB bubnmorexa IIOK
JNEAMOCTH LEEIX THCE https://lesson.edu.ru/902.5/77?class=77
[IpumeHeHue npu3HaKkoB bubnnoreka [JOK
87 IEIUMOCTH LIEIBIX YUCENT: https://lesson.edu.ru/902.5/77?class=77
HOJl m» HOK
[IpuMeHeHue npusHaKoB bubmuoreka [IOK
88 JNEITMMOCTH [EJIBIX YUCET: https://lesson.edu.ru/902.5/77?class=77
HOJI m HOK
29 [IpuMeHeHne npru3HaKoB Bubnmorexa IIOK

JACIIMMOCTHU LOECJIbIX YUCCII:

https://lesson.edu.ru/902.5/771class=77




OCTAaTKH 110 MOAYJIIO

[IpuMeHeHne npru3HaKoB

bubmuoreka [JOK

90 JEIIMMOCTH LEJIBIX YHCEeJI: https://lesson.edu.ru/902.5/77?class=77
OCTaTKH 110 MOAYJIIO
[IpumeneHmne MpU3HAKOB bubmumoreka [IOK
JIEITMMOCTH LIEJIBIX YUCE: https://lesson.edu.ru/902.5/77?class=77
91 anroputM EBkimaa mis
pelLeHus 3a1a4 B LeJIbIX
quciaax
KoHnTponpHas padora: bubinorexa IOK
92 "Teopus nembix Tucen” https://lesson.edu.ru/902.5/77?class=77
Cucrema 1 COBOKYIHOCTh bubnuoreka [IOK
93 ypaBHeHU. PaBHOCHUIIBHBIE https://lesson.edu.ru/902.5/77class=77
CHCTEMBI U CUCTEMBbI-
CJIEAICTBUSA
Cucrtema ¥ COBOKYITHOCTh bubnuotexa [JOK
04 ypaBHeHUH. PaBHOCHIIbHBIE https://lesson.edu.ru/902.5/77?class=77
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS
OCHOBHBIE METO/IbI bu6mmoreka [IOK
95 pELIeHUs CUCTEM U https://lesson.edu.ru/902.5/777class=77
COBOKYITHOCTEH
palMOHATIBLHBIX YPaBHEHUN
OCHOBHBIE METOIbI bu6mmorexa [IOK
pEILICHUs CUCTEM U https://lesson.edu.ru/902.5/777class=77
96 COBOKYITHOCTEH
UppaMOHAIBbHBIX

YpaBHEHUNU




97

98

99

100

101

OcHOBHBIE METOBI
peuicHud CUCTCM U
COBOKYITHOCTEMN
II0OKa3aTEJIbHBIX YPaBHEHUU

OcHOBHBIE METOBI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
II0Ka3aTEJIbHBIX YPaBHEHUM

OCHOBHBIE METO/IbI
pelleHus: CUCTEM U
COBOKYITHOCTEH
norapuGMUIEeCKuX
ypaBHEHUI

OcHOBHBIE METOBI
pelleHus: CUCTEM U
COBOKYITHOCTEH
JorapuMUIECKUX
ypaBHEHUU

[TpuMmeHeHne cuCTeEM K
PELIEHUI0 MaTEMaTHYECKHUX
3a/1a4 ¥ 3a71a4 u3
pa3IUYHbBIX 00JaCTe HayKu
Y peaJbHOM KU3HHU,
UHTEpIIpeTalus
MOJIyYEHHBIX Pe3y/IbTaTOB

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

bubmuoreka [JOK
https://lesson.edu.ru/902.5/77?class=77

bubmuorexa [JOK
https://lesson.edu.ru/902.5/777class=77

bu6mmoreka [JOK
https://lesson.edu.ru/902.5/777class=77

102

[Ipumenenue cucrem
PELICHUI0O MaTEMaTHYECKIX
3ajad v 3a/1a4 u3
pa3IUYHBIX 00J1aCTe HayKu

bubmuorexa [JOK
https://lesson.edu.ru/902.5/77class=77




Y peajbHOM KU3HHU,
WHTEpIpeTaLns
MOJIYYEHHBIX PE3YJIbTATOB
[IprMeHeHre HEPaBEHCTB K

PEHICHUIO MAaTEMAaTHYCCKUX
3aJa4 U 3aJa4 U3

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/777class=77

103 pa3nuyHbIX 00aacTeil HayKu
Y pEaJbHOM KU3HHU,
WHTEpIpeTaIns
MOJIYYCHHBIX PE3YJIbTATOB
KoHntposbHas padoTa: bubnnoreka [JOK
"CucTemMbl palliOHAIbHBIX, https://lesson.edu.ru/902.5/77?class=77
104 MPpALMOHATBHBIX
MOKa3aTeIbHBIX 1
norapuGMUIEeCKUX
ypaBHeHUN"
105 PanyoHanbHbIe yPaBHEHUS C brbsmorexa LIOK
MapaMeTpamu https://lesson.edu.ru/902.5/777class=77
PanuonansHbIe HEPaBEHCTBA brbsmorexa LIOK
106 ¢ apaMeTpaMu https://lesson.edu.ru/902.5/77?class=77
107 PannonanbHbIE CHCTEMBI © Brbmorexa [IOK
MapaMeTpamu https://lesson.edu.ru/902.5/77?class=77
WppanmonansHble bubnnorexka [HOK
108 YPaBHEHUS, HEPABEHCTBA C https://lesson.edu.ru/902.5/777class=77
napameTpamMu
109 Hppanuonaibabie CUCTEMBI bubnuorexa [IOK

C rmapaMeTpaMu




https://lesson.edu.ru/902.5/777class=77

IToka3arenbHble ypaBHEHHS,

bubmuoreka [JOK

110 HEpaBEHCTBA C https://lesson.edu.ru/902.5/77?class=77
napameTpamu
11 [TokazarenbHbIE CUCTEMBI C bubmuorexa LIOK
HapaMeTpami https://lesson.edu.ru/902.5/77?class=77
Jlorapudmmueckue bubnuorexa [JOK
112 yYpaBHEHUs, HEPABEHCTBA C https://lesson.edu.ru/902.5/77?class=77
napameTpamu
Jlorapudmuueckue CUCTEMbI bubnuorexa LIOK
113 ¢ mapaMeTpamu https://lesson.edu.ru/902.5/77?class=77
114 Tpuronomerpuueckue bubinorexa IOK
YpaBHEHHS C TTapaMeTpaMu https://lesson.edu.ru/902.5/772class=77
Tpuronomerpuyeckue bubnmnoreka [JOK
115 HEPaBEHCTBA C https://lesson.edu.ru/902.5/77?class=77
napameTpamu
116 Tpuronomerpuyeckue bubmuorexa LIOK
CHCTEMBI C ITApaMeTpaMi https://lesson.edu.ru/902.5/77?class=77
[Toctpoenue u bubnunoreka [JOK
HUcCclIeq0BaHHue https://lesson.edu.ru/902.5/77?class=77
17 MaTeMaTUYeCKUX MOJeNen
peaIbHBIX CUTYyaIUH C
MTOMOUIBIO YPABHEHUM C
napameTpamMu
118 IToctpoenue u bubnmnoreka [JOK




UCCIIEJOBAHNE
MaTEeMaTU4YECKUX MOJEIIEeH
peanbHBIX CUTYyalUuH C
IIOMOILBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

https://lesson.edu.ru/902.5/777class=77

[Toctpoenue u
HCCIIEIOBAHUE
MaTeMaTUUECKUX MOJeIei

bu6mmoreka [IOK
https://lesson.edu.ru/902.5/77?class=77

119 .
PEATBbHBIX CUTYyalU C
ITOMOIIBIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

120 KoHTtposbHas padoTa: Etl”tl(sH'HOTeKa LOK ~
"Janaun ¢ napamerpamu” ps://lesson.edu.ru/902.5/777class=77
[ToBTOpenue, 06001ICHNE, bubmunoreka [JOK

121 cUCTeMAaTU3alHsA 3HAHWHI: https://lesson.edu.ru/902.5/77?class=77
"VpaBHeHus"
[ToBTOpenue, o6odIIEHNE, bu6mmoreka [IOK

122 CHCTEMAaTU3alMs 3HAHUI: https://lesson.edu.ru/902.5/777class=77
"VpaBuenus"
[ToBTOpenue, 06001IIEHNE, bu6mmoreka [JOK

123 CHCTEMAaTU3alMs 3HAHHUI: https://lesson.edu.ru/902.5/77class=77
"VpaBuenus. CucteMbl
ypaBHEeHUN"
[ToBTOpenue, 06001IEHNE, bubmuorexa [JOK

124 cucTeMaTu3alus 3HaHui https://lesson.edu.ru/902.5/77?class=77
"HepaBenctna"

125 [ToBTOpenue, 060061ICHNE, bu6mmoreka [JOK

cHCTeMaTHU3allus 3HaHUM:




"Hepasencrtna"

https://lesson.edu.ru/902.5/777class=77

[ToBTOpeHue, 06001ICHNE,

bubmuoreka [JOK

126 cHCTeMaTHU3allus 3HaHUMN https://lesson.edu.ru/902.5/77 7class=77
"Hepasenctna"
[ToBTOpEHmE, 0600IICHNE, bu6mmoreka [IOK

127 cHCTeMaTHU3allus 3HaHUMN: https://lesson.edu.ru/902.5/77 7class=77
"ITpousBoaHas u eé
npumMeHeHue"
[ToBTOpEHHE, 0000IICHUE, bu6mmoreka [IOK

128 CHUCTEMAaTU3alMs 3HAHUH: https://lesson.edu.ru/902.5/77?class=77
"ITpousBoaHas u eé
npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE, bu6mmoreka [IOK

129 CHUCTEMAaTU3alMs 3SHAHUH: https://lesson.edu.ru/902.5/77?class=77
"[IpousBoHas U €&
npuMeHenue"
[ToBTOpenue, 06001IEHNE, bu6mmoreka [JOK

130 cucTeMaTu3alys 3HaHui: https://lesson.edu.ru/902.5/77?class=77
"NHTerpai u ero
npuMeHeHune"
[ToBTOpenue, o6odIIEHKE, bu6mmoreka [IOK

131 cucTeMaTu3als 3HaHui: https://lesson.edu.ru/902.5/77?class=77
"OyHkuun"
[ToBTOpenme, 0600MIEHNE, bu6mmorexa [IOK

132 CHCTEMAaTU3alMs 3HAHHUI: https://lesson.edu.ru/902.5/77 ?class=77
"OyaKIIR"

133 [ToBTOpenwue, 0600IIEHNE, bu6mmorexa [IOK

CUCTEMAaTHU3allus 3HAHWI:




"qDYHKI_[I/II/I"

https://lesson.edu.ru/902.5/777class=77

Nrtoroas KOHTpoOJIbHAsS

bubmuoreka [JOK

134 pabora 1 1 https://lesson.edu.ru/902.5/772class=77
HWToroBast KOHTPOIbHAS bubmmorexa LIOK
135 pabora 1 1 https://lesson.edu.ru/902.5/77 ?class=77
136 [MoBTOpenue, 0600LIEHHE, | 0 bu6moreka [IOK
CHCTEMATU3ALMS 3HAHUN https://lesson.edu.ru/902.5/77 7class=77
BIIEE KOJIMYECTBO YACOB
ObL] (0)] CTBO YACO 136 16

[10 [TIPO'PAMME




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

1

1.1

1.2

Yucna 1 BEIUUCIIEHUS

OnepupoBaTb MNOHATHSAMM: PALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS TPOOb, IPOIICHTHI

BreinonHaTh apI/I(I)MeTI/I‘ICCKI/Ie ornecpanuu C panirnoHaJIbHBIMU n
HeﬁCTBHTeHBHLIMH qucJjiaMu

1.3

1.4

1.5

BoinonHaTe npuOIMKEHHBIE BEIYUCICHUS, UCIIONIB3YS IIpaBUIla OKPYIJIEHUS,
JienaTh NIPUKUIKY U OLICHKY pe3yibTaTa BBIYACICHUN

OnepupoBaTh MOHATHAMM: CTENEHb C LEJIBIM II0KA3aTeIeM, CTaHAapTHAs
dopma 3amucu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypaJbHOM CTENEeHH;
UCIIOJIb30BaTh MOJXOASANIYI0 (OpMY 3allUCH JEUCTBUTENBHBIX YHCEN JUIsS
peneHus MpakTHYECKHX 3a/1a4 ¥ IIPEICTABIICHUS TaHHBIX

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YIJIa;
UCMOJNb30BaTh  3alMCh  HPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUU

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

22

2.3

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpPaBHEHHME, HEPABEHCTBO, LIEJIOE,
palMoOHAIbHOE, UppalMOHAIILHOE yYpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
BrimonHATe npeodpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUHM M peraTh
TPUTOHOMETPUUECKHUE YPABHEHUS
BoimonHaTe npeobpa3zoBaHus LENbIX, PAllMOHATIBHBIX U HUPPAL[MOHATBHBIX

BBID@KEHUI M pemaTh OCHOBHbIE THUIBI LENbIX, PAUOHAIBHBIX H
UppalMOHATILHBIX YPaBHEHUN U HEPABEHCTB

2.4

HpI/IMeHSITI) YpaBHCHHA W HEPABCHCTBA I PEHICHHUA MAaTEMATUUYCCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKH U pealbHOM JKU3HU

2.5

MopnenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXECHHS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJ]aud, HCCIIEIOBaTh
MOCTPOEHHBIE MOJIEIU C MCIIOJIb30BAaHUEM arapara ajireopsl

OyHKIWH U TpaduKh

3.1

OnepupoBaTh MOHATHAMU: (DYHKIHS, CIIOCOOBI 3aanus GYyHKIIUH, 00J1acTh
OTpeNesieHusT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKINH,




B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTb MNOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUST ypaBHEHHUI
34 CrpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKUINH, KBAAPATHUYHONU (PYHKIIUH,
CTETICHHOW ()YHKITUH C IEJIBIM TIOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [AJI1 HUCCIEOOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX y4eOHBIX MpPEeIMETOB U
pealbHOM JKMU3HH, BBIpaXaTh (OpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIHHAMH
4 Hauana marematnyeckoro aHaamsa
41 OniepupoBaTh MOHATHUSMHU: TOCIEAOBATEIIBHOCTh, apudMeTnyeckas u
' reOMETpUUYECKasi MPOrpPecCun
40 OnepupoBaThb TOHATUAMHU: OECKOHEYHO YyOBbIBaIoOlash TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMETPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIBHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCIENOBAaTENILHOCTEH W Mporpeccuid s
’ pelIeHus: peasibHBIX 3a]1a4 MPUKIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTHKA
5.1 OrniepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAa/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapaT i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSMU:  ONpENETIEHUE,  Teopema,  CIIEJCTBHE,
JI0Ka3aTelIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NPoBePSIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yjabTara
1 Yucna v BEIYHACIICHUS
OnepupoBaTh MOHATUSMH: HATypaldbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKU JEIAMOCTHA MENBIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOYKHUTENH JIJIsl PEIICHUS 3a71a49
1.2 OrniepupoBaTh NOHITHEM: CTENIEHb C PALIMOHATBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATHIMHU: Jorapudm uducia, AECITUYHBIE U HATypajbHbIE
' Jorapru(MBbI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpumeHsTh CBOMCTBA CTENEHHW [UIsi TPeoOpa3oBaHUsl  BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMHU: TIOKA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB

22

2.3

Bemonnate mpeoOpa3oBaHUs BBIPAKEHHM, COJCPKALIMX JIOTapH(MBbI;
OIIEPUPOBATH MOHATHUAMU: JIOTApU(MHUUECKOE ypaBHEHHWE U HEPABEHCTBO;
penaTb OCHOBHBIE THITBI JTOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTCﬁMHX TPUTOHOMECTPUUCCKHNX HCPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHMH U €€ pEIlCHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJI PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemeHus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PAallMOHAJIBbHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTYallMM Ha s3bIKE aireOpbl, COCTABIATH
BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHUCTEMBl 10 YCIOBUIO 3aJauH,
HCCJIEIOBATh ITOCTPOEHHbBIE MOJIENIN C UCIOIb30BAaHUEM allrapara ajareopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEepHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKH HKCTpeMyMa (yHKIMH, HanOoiblIee |
HaMMEHbIIIee 3Ha4eHUs1 (QYHKIMHA HA TPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccie1oBaHus (QYHKIMH, 33JaHHOU TpaduKOM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JIOrapupMUIECKon U
TPUTOHOMETPUUECKUX (PYHKIMHA; H300paxkaTb KX HAa KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PELLICHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JTMHEWHBIX ypaBHEHUI
Y UCIIOJIB30BATh UX ISl PELLICHUS CUCTEMbI JIMHEHHBIX YPaBHEHUI
Ucnonws3oBarh rpaduku  (yHKIMA 71 KCCIAEAOBAHHUS TMPOIIECCOB U
3aBUCHUMOCTEN U3 APYTrUX YUeOHBIX AUCIUTUIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSAMH: HETIpepbIBHAS (QYHKIIMS, TPOU3BOIHAS (DYHKIINH;
UCIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOU3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp30BaTh  NPOM3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, IPUMEHSTHh PE3yJbTaThl UCCIEJOBAHMS K
MOCTPOEHHUIO IPpapUKOB

Hcnonws3oBaTh MOPOU3BOAHYIO IJId HAXOXIACHUSA HAWIYUIICTO PCHICHUS B
MPUKJIAAHBIX, B TOM YHUCJIC COOUUAJIbBHO-3KOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh MNOHATHUSMH: NEpPBOOOpa3Hasi M HWHTErpai; MOHUMATh
reOMETPUYECKUI U (PU3NUECKHI CMBICIT HHTETpaja

4.6

Haxonuthk mepBooOpa3Hble 3JI€MEHTApHBIX (YHKINH, BBIYUCISITh HHTETPAI
o ¢popmyne Herorona — JleiiGnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHa/In3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 31eMEHT COAEPKAHUA
Kox
1 Yucna v BIYMCIECHUS
Panmonanbupie  umciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JIPOOHM, MPOICHTHI,
11 OeCKOHEUHBIE MEPUOANYECKHE IpoOH. Apr]pMeTHIECKUE OTEepaluy ¢ palMOHATbHBIMU
' YrcIaMH, TpeoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune apoOeil u mpoueHToB
JUISL pEIIEHUs IPUKIIAIHBIX 3314 U3 Pa3IMuHbIX OTpaciiell 3HaHUH U peasIbHOM JKU3HU
JelicTBuTenpHble yncia. PanoHanbHble U MppalMOHAIbHbIE YKiciaa. ApuMeTnuecKue
1.2 | omepauuu ¢ AeUCTBUTENbHBIMU uuciaMu. [IpuOnMKEHHbIE BBIUMCIECHUSA, IpaBUIIA
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUNCICHUM
Crenens ¢ 1enbIM nokaszareneM. CtangapTHast popma 3anucy AelCTBUTENBHOIO YHCIIA.
1.3 Hcnonp3oBaHue nmoaxoasuiei (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN JUISL PELICHUS
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmerndeckuii KOpeHb HATypaslbHOW cTereHH. JleicTBus ¢ apupMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTETNIEHH
15 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKJIECTBEHHbIE IPE0OpPa30BaAHUS
59 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaXkeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
' hopmyIbI
)3 VYpaBHEeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4 Pemenue nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 = Pemenue nppauvoOHaJbHBIX YPaBHEHUI U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3
' pa3IMYHBIX 001aCTe HAYKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUHA
39 OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWd Qynknuu. Hymu ¢yskuun.
' [IpomexxyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC (PYHKIIUU
33 Crenennas GyHKIMSI C HaTypaJbHBIM U TIENBbIM TTOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHs n-0il cTeneHu
34  TpuroHomeTpuuecKkasi OKPYXHOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX (DYHKIIHIA




YKCIIOBOTO apryMeHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
Apudmernueckass © TreoMeTpuueckas mnporpeccuu. beckoHeuHo —yObIBaromas
4 | TEOMETpHYecKas MpOrpeccHs. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETpHUYECKON
' nporpeccur. ®dopmyna CIOXKHBIX IPOUEHTOB. lMcnosp30BaHHWE NIPOrpeccUM Ul
pELIeHUs pealIbHbIX 3a7a4 PUKIIaJHOTO XapaKTepa
5 MHosxecTBa U JIOTHKa
MHoxecTBO, omnepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOIO ammapara JUisi ONUCAaHUS  peajbHbIX
MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTHX YUeOHBIX MPEIMETOB
52 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCEI
1.2 Crenens ¢ palluOHaIBHBIM MoKa3aresaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOrapHUPMbI
2 YpaBHEHHS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, coepKaIlMX CTEIIEHU C pallMOHAJIbHBIM MTOKa3aTeleM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
’6 CucreMbl TUHENHBIX YpaBHEHM. Pelenne npukiaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI
' JIMHEVHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH pPallOHANbHBIX YPAaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUUECKUX 3adad
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnueckue ¢yHkuu. I[IpomMexxyTKH MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl u MUHUMYMBI (QyHKIMu. HawmOombiiee W HauMeHbIIEe 3HAYCHHE
GYHKIMM HAa IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazaTenpHas u orapudmudeckas GyHKIINH, KX CBOWCTBA U Tpaduku
34 Hcnonp3oBanue rpagukoB GyHKIUN IS peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEIMETOB H
peaIbHOM KU3HU

4 Hauana matemaTu4eckoro aHaausa

4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMYECKH CMBICI TPOU3BOIHOM

43 [TpousBogHbie 31MeMEHTApHBIX (PyHKUUNA. DOpMyNbl HAXOXKIEHUS IPOU3BOJHOM

' CYMMBI, IPOU3BEICHHS U YACTHOTO QYHKIUI

[IpumeneHnne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTb U

4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYyeHUs (QYHKIUU Ha
OTpE3Ke
[Ipumenenne mpou3BOIHON JUIsl HAXOXKACHUS HAWIYUILIEro PEeLeHUs] B MPUKIIATHBIX

4.5 3amadax, Ui OMpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpaduKom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

47 WuTerpain, ero reomeTpudeckuii U Gu3nYecKuil CMbICI. BelyncieHne nHTErpaia mo

dopmyne Hetorona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHUSA o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNrOPUTMAMU pELICHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W OINEPUPOBATH TMOHSATHIMH: OIpEACICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHATh MX; yMeHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHl U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH MHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJAECHUH; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy HajJ MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  id
ONMCAHUS PEATBHBIX IPOLIECCOB U SBJICHUM U IIPU PEIICHUU 3a7ad, B TOM
yHclie U3 IPYruX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIIOCOOAMHM; MCIOIb30BaTh Tpadbl MpU

pCeHICHUHA 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETEHb C IeNbIM MOKa3aTesieM, KOPEeHb HATYpaJbHOW CTETICHH, CTETICHb C
panrOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHL C ﬂeﬁCTBHTeHLHBIM IIOKa3aTcjieM,
norapumM UMCIA, CHHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PAalMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATypPaJIbHBIX, IETbIX, PAalUOHANBHBIX, JACHCTBUTEIHHBIX
2 YHUCEN; YMEHUE UCTIOIB30BaTh MPU3HAKH JICIMMOCTH, HAMMEHBIINN 001N
JIeNUTeNh W HaWMEHblee o0llee KpaTHOE, anroputMm EBkanaa mpu
PEUICHUHN 3ada4; 3HAKOMCTBO C pa3IMYHbIMU MO3HMIMWOHHBIMH CUCTEMaMU
CUUCJICHUSA, YMCHHUC BBIINIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U npeo6pasoBaHH;I
BBIPDOKEHHM CO CTEeNeHsSMU M Jiorapudmamu, mpeoOpa3zoBaHus JPOOHO-

panrOHAJIBHBIX Bblpa)KeHHfI; YMCHHC ONncprupoBaTh IIOHATHUAMMU:

MOCIIE0BATENbHOCTh, apu(MeTHyecKass TMporpeccus, TreoMeTpudecKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYECKas IPOTPecCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
MNOHATHSAMU:  MaTpua 2X2 u  3%3, omnpeneiauTenb  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMmenue ONCprUpOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTEM; YMCHHC PpCHIaATb YpPAaBHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMAaTUUYCCKHX

3a/la4q 1 3aa4 U3 pa3JINIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMIOTOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIIMH, T€OMETPHUECKUI U
¢usznyecKkuil CMbICII TPOU3BOAHOM, NEpBOOOpa3Has, ONpeaeTEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMINTOTHI Tpaduka (YHKIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMNA, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeloBaHUsA (YHKLHH,
HaXOJUTh HauOOJbIINE W HAUMEHbIIME 3HAueHUs (YHKUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM arnapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh MPOU3BOJHYIO Ui HAXOXKJICHHWs HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-IKOHOMHUYECKUX H

bu3HYecKuX 3a/adax; HAXOJIUTh TUIOMAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIIbI0 AU QepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK PyHKIMH, 0OpaTHAs (YHKIHS,
KOMITO3ULMS (DYyHKUMH, JTUHEeHHas (QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHAas (QYHKIUS, TPUTOHOMETPUUECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUUYECKHE (YHKIMH, MOKa3aTelbHas U
Jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(puKy Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHUN 33j1a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/a4 M3 PealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEINYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3a/lauM Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4l M3 00JAaCTH yNpaBlIEHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAKECHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJlayd, HUCCIENO0BATh IIOJY4YEHHOE pELICHUE U
OLICHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTYyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJblllee U HauMEHbIIIee 3HAUYEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe W3BIEKaTh, MHTEPIPETUPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0iMIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IIPOLIECCOB M SIBJIEHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaMIl W JAuarpaMM; HCCIENI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUUecKux
METO/OB U IEKTPOHHBIX CPEICTB; rpa)uuecKy MCCIe10BaTh COBMECTHbBIE

HaOJI0IEHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT W CIlydalHOE

coOBbITHE, BEPOSITHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHHEM TpaQHUUECKUX METOMIOB; IPHUMEHSTh
GOpMyIIBI  CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pAaCHpe/elieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN ISl pEIICHUs 3a71ay;
3HAKOMCTBO C IOHSTHUSMU: 3aKOH OOJIBIIUX YHCEJ, METOABI BHIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCIIO  TEPEeCTaHOBOK; OwMHOM  HpIOTOHA; yMEHHE  TPUMEHSATH
KOMOWHATOPHBIC (aKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA yIJia, IUDIOCKUN YroJl, IBYIPaHHbIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINAECS IIPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY NPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI ITNIAaHUMETPUH, YMCHHUC OICHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C TOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3aa4Un
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIIAAbL (GUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (Gurypa u TOBEPXHOCTh
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleenuIeaa, NUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LWJIMHIpA,

napamiCibHbIE OCH HWJIXM OCHOBAaHHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus U3ydaeMbIXx (PUryp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE NPOBOAUTH KiaccuPukanuioo Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBbIE JIOTIOJHUTEIBLHBIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh NOHSATHSMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeTbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue M0A00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOLICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWUTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImuHA, Yroi, IUIOMaAb, OOBEM, IUIOIMIAAh TOBEPXHOCTH), HUCHOIb3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOoHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIapaJUIeNIeNUIela, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMeHnue OINCpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTEMaA KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIﬁ )41 KOOp,Z[I/IHaTHHﬁ MCTO
JJI pEHICHUA TrCOMECTPHUICCKUX 3a1a4 1 3aJia4 JpYTUxX y’—Ie6HI)IX npeaAMETOB
YMenue BLI6I/IpaTL MOAXOOSAIINNA METO JJIs pelmicHud 3ala4i; IOHNMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TIPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHeHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSABJIICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeTMMOCTH LHEbIX Yncel
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JpOOH, IPOLIEHTHI,
. OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HaTypasJbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYECKUMU
' KOPHSIMU HaTypaJlbHON CTENEHU
14 Crenens ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHbIM Moka3areneM. CBoiicTBa
' CTENEHU
L5 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucia. JlecsTHYHBIC U HATYPATbHBIC JIOTapU(PMBbI
HevictButenbHple  4Hucia. Apu@METHYECKHE Olepaluud ¢ JIeWCTBUTEIbHBIMU
1.7 yucnamu. [IpubnnxEHHbe BHIYMCIEHUS, TPaBUiIa OKPYTJIICHUs, TPUKUIKA U OLEHKa
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBaHue BbIpaKeHUH
1.9 KommnekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 [lenbie u 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 HppanumonansHble ypaBHEHUS
2.3 TpuroHomeTpudecKkue ypaBHEHH
24 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 [lenmbie 1 TpoOHO-paIOHATEHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapuPpMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMU
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIWH U TpaduKh




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIIH
OO6nactp ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢dyHKImm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHass (QyHKLUMS C HaTypalbHbIM M LEeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (YHKIHWH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs ITOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBonHas Gynkiun. [Tpon3BoaHbIe 3IeMEHTAPHBIX HYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHatsl 1 BEKTOpBI




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komsirun FO.M., TkaueBa M.B. u np., Axkuimonepnoe obiiectBo «/31aTenscTBo

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. YueOHuk MaTtematuka: airedpa 1 Hayajla MaTEMaTHUYECKOTO aHaJIu3a,
reomeTpusa. AnreOpa 1 Hadana MmatemaTudyeckoro asanusa 10-11 kiaccer
(II.A.Amumog, FO.M.Komsrua, M.B. TkaveBa u ap.) M3gaTenscTBo
"IIpocBemienue"

2. Iunaxktuueckue Marepuainbl Anrebpa U Havyajla MaTeMaTHYECKOTO aHaIu3a.
bazossiit yposens aiist 10, 11 kinaccoB (M.M.111abyuun, M.B.Tkauesa,
H.E.®enoposa, P.I'.I'azapsin) M3narensctBo "[IpocBemnienne”

3. 3agaum no anredope u Havasiam aHanu3a 10-11 kimaccsl (C.M.CaaksiH,
A.M.TI'onbaman, J[.B.Jlenucor) U3natensctBo "lIpocBemenue”

4. Nzyuenue anreOpsl 1 Havan aHanu3a B10-11 kmaccax. [Tocobue mist yuurtens

H.E.®enopora, M.B. TkaueBa) M3garenscTBo "IIpocBemenne"
P p



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. bubnuoteka LIOK: https://lesson.edu.ru/902.5/777class=77
. Poccuiickas anexktponHas mkoia: https://resh.edu.ru/

. SIKnacc: https://www.yaklass.ru

. SInpexc YueOHuk: https://education.yandex.ru/main

. ®UTIA: https://fipi.ru/

. Uchi.ru: https://uchi.ru/

. «ITpocBemenue»: https://prosv.ru/

. DIEKTPOHHBIN OaHK 3aJaHUI JIJIs1 OLICHKH (QYHKIIMOHAJIHLHOW rPaMOTHOCTH:
https://fg.resh.edu.ru/
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