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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SIBIISIETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro obiero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (pOopMyJIupyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM popMe.

VY4eOHblll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3NKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEWIIEro oOpa3oBaHHs U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU anreOpbl M MaTEeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHHsI ¢ TIOMOILIBIO MHIYKLUHUH U PacCyXaarTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IlIEHHE W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone uzyuenus yueOHOro kypca «Ausredpa M Hayalla MaTeMaTH4YECKOTO
aHaJin3a» OOydYaroliuecs IMOy4YaroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAaluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBIAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblii Kypc o00ianaeT 3HAYUTEIbHBIM BOCHHUTATENIbHBIM ITOTEHIIHAJIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOLIUMN
(GbOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, Tak M dYepe3 crneuuduxky ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pE3yJIbTaT.

B ocHoBe MeToanku 00ydeHus anredpe 1 HauajiaM MaTeMaTH4YeCKOro aHalIn3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTEMaTHUECKOT O aHAIN3a
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKME JIMHUKM: «Yucna u
BbluncieHus», «OyHkuun u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro asHamusa», «MHoxkecTBa M Joruka». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKUE JHHUM HW3Y4aloTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasfenaMu. JJaHHbIi yaeOHbIH
KypC SBIIICTCS WHTETPATHBHBIM, TOCKOJBKY OOBEIMHAECT B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHsI MHOKECTB, MaTeMaTHuuecKkas Jioruka u napyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MAaTeMAaTUYECKUM
amnmapaToM, y HUX TOCTIEIOBATEIBHO (GOPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIe]h PEATbHON CUTyaluH, TPUMEHSATh 3HAHUS,
NOJlyYE€HHBbIE MpPHU H3YYEHUM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(opMyIMPOBAHHON MAaTEeMAaTUYECKOW 3a/Ja4yi, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAUYECKass JTUHUS «Uucina ¥ BBIYMCICHUS 3aBEpIIacT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTrO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dbopM 3amucu YHCIa, YMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolIMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJayd M OIepaluu: JIeJIeHHe Haledo,
ONEPUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMITJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pPaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS PAa3IMYHbIX 3a/1a4
dbopMupyeTcsi TIpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHNHE U
KOHKpETH3AIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3YETCs HA MPOTHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasaene IlporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3a1ad. B
pesynbrare 0OydJarmuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKammx mnapameTpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH TPHUKIIAIHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DyHKIUH.
JannHast copepkarenbHas JTMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  pPalUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKXKE BBIPAKECHHI,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEJCTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3pPpeKTuBHbIC
UHCTPYMEHTHl JUId pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ad,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHo-MeToauueckas JuHUA «DyHKIMM U TpaQuKW» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyeHue creneHHon,
MOKa3aTeJIbHOM, JJOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIHMI, NX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU NIl pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaThb (OpMyJiaMU 3aBUCUMOCTU MEXKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (PYHKIWHU, CTPOUTH HX
rpaduku. Matepuain 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IT03BOJISIOLINX BBIPAXKaTh 3aBUCUMOCTH MEXK 1Y BEITMYMHAMH B PA3JINYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U ciioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

ConepxarenpHasg nuHUs «Havaia mMareMaTrMdeckoro aHaiau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYyI KaK MaTeMaTH4YECKHUX, TaK W NPUKIAJHBIX 3a1ad4,
JOCTYMHBIX O0O0yYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpeAensiTb HMX HauOOJbIINE W HaWMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI Te, HAXOAUTh CKOPOCTH M
YCKOpeHHsI TponeccoB. JlaHHas coaep:KaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTyaluu,
II03BOJIAET HAXOAUTh HAWITYYIIIEE PELLICHUE B IPUKIIAJHBIX, B TOM YHCJIE COLIMAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAILHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OO0yUaroluecs y3HatoT O BBIJAIOIINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKd, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOs DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypPC IIKOJIPHOM MaTEeMAaTHKHU
U TIpeyiaraloT HamOoJee YHUBEPCAIBHBIM S3BIK, OOBETUHSIONINN BCE pa3eibl
MaTeMaTHKU H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKUE
JTUCIUTUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOydYarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBINH S3BIK
COBPEMEHHOW MAaTeMaTUKH U WCIIOJIb30BaTh €T0 JJIsS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TPU3HAKOM MAaTEMaTHKU KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHS  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTHYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
o0Oy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreObpa W Hayajga MaTEMaTUYECKOTO aHaJIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIEITHPOBAHUS, KOTOpPHIE MPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalli, WCCIEAOBAHMS O3TUX MOJENIed C TOMOIIBIO afmapara aireopbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCS I pEelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEabHbIX  MPAaKTHYECKUX  3a7ad  OOydYarolIMecs  pPa3BHUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPoOJIeMy.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHu3yeTCs B TpoIlecce U3YUYeHHsI BCeX TeM y4eOHOTo Kypca «Anredpa u Hadana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanuza» otBoauTcs B 10 kitacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCIICHUS

PanmonaneHpie umcia. OOBIKHOBEHHBIE U JAECSATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeHneHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiell 3HAHUU U PEANIbHOU KU3HH.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernueckrue onepanMy ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
NEHCTBUTENLHOTO Yncia U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCIECHUS, TIpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hprotona. Hcenonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PELICHUS TPAKTUYECKHUX
3aJla4y ¥ NpeCTAaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
ApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousieHs!I ¢ 11es1bIMU KO3 PUIIUEHTaMU.
Teopema Buera.

[TpeoOpa3zoBanus YMCIOBBIX BHIPAXKECHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

WppauronansHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

Jlorapugpmuueckue YPaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jgorapu(pMUUECKUX YPAaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelieHne nNpHUKIagHBIX 3aJa4 C I[OMOUIBKD CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAlbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKHU

OyHkus, crnocoObl 3amanus (QyHKIuMM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss @ynkuuii. I'papuk  yHKIMM. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkunn. Hanbospiee 1 HauMeHbliee 3Ha4eHus: yHKIMHA Ha TPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0i CTEMEHU KaK (PyHKIMK OOpAaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuronomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

QDyHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peabHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoro aHajimsa

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIMA. MOHOTOHHBIE U OTpaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OeCKOHEYHO
MaJbIX.

Apudmernueckas ¥ reoMeTpruuecKas rmporpeccuu. beckoneyHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IeOMETPUYECKON
IIPOTrpecChu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrPeccUM Ul PELIEHUs peajibHbIX —3a4ad
IPUKJIAJHOIO XapaKTepa.



HenpepbiBHbIE (yHKIHMH W HX CBoMcTBa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHHMS HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npousBoaHble QyHKIUHU. OnpeneneHne, reOMeTpUIeCKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oOIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUYaIOIIEerocs Kak akKkTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TNPOLECIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMeHHe
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAaMH B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHSIX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHU, pacCy>KJI€HUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (U3NYECKash aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM — JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnr W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 00J1acTH
OKpY’)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUSL IUBUJIN3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTeMaTU4YeCKOU
KYJIbTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABINBATh CYIECTBEHHBIN MpPU3HAK KiaccU(]UKaIuy,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS 1 BBIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIlEHUs, BEIOUpATh HanboJee MOIXOAAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIATh €€ B pa3IU4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS TIO XOJIy pEUIECHUs 3aJauyu,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (dopme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh IE€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKAATh MPOIIECC U pe3yJIbTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoOBbIX (opMax paldoThl (00CykaAeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHIITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  y4aCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce 0OydyarOIIMICA TOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUYECKOTO aHaATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAIMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATLHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPOOM W TPOLEHTHI JUIsl PEIICHHWS TPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSTH MPUOIMKEHHBIE BBIYMCIICHUS, ITPABUJIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYMCICHUM;



CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJI0BOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUSMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTh JI€JICHUE
MHOT'OYJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

CBOOOIHO ONEpUpOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IMPUMEHSTh ONPENCIIUTENIA Ui PEUIECHUsS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [JIsi NpeoOpa3oBaHMS
BBIPAKECHUN,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJIEJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHO3UIMUSA (QyHKUMHA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajlbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YyHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHW C
HaTypaJIbHBIM M0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIUH, BBITIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TIPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PeaibHON
KHU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas MPOrPECCUs], TUHEUHBIN U
HKCMOHEHLUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIO0BATENFHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiW3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOIHO ONIEPUPOBATH MOHITHIMHU: HEMTPEPHIBHBIC (PYHKITHH, TOUYKH Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
NPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHMsI 3a/1a4;

CBOOOJIHO OIEPHpPOBaATh TMOHATHUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (hYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, TP PEIICHUH 33Ja4 U3 IPYrUuX y4eOHBIX MPEAMETOB;

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsunuecTBO 4acos
Ne HaumeHoBaHue pa3ieioB H TeM DJIeKTpOHHbIE (HH(POBbHIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
MHOXeCTBO NE€HCTBUTEIbHBIX YHCEII.
MHorouwiensl. PanimonaabpHble YpaBHEHUS
1 . P 24 1 3 hitps://resh.edu.ru/subject/51/10/
1 HepaBeHCTBA. CUCTEMBI IMHEWHBIX
YpaBHEHUU
Oyukiun u rpaduku. CreneHHas .
2 12 1 2 https://resh.edu.ru/subject/51/10/
GYHKIUS C LeTBIM MTOKa3aTeIeM
A €TUYECKUN KOPEHD N-0H CTEIICHU.
3 pudueTHICCKHii KOpeHb 1 erenenn 15 1 3 https://resh.edu.ru/subject/51/10/
HppannoHaibHbIC YpaBHCHHS
IToka3arensHas pyakuus. [lokazarenbHblie
4 Pysr 10 1 2 hitps://resh.edu.ru/subject/S1/10/
ypaBHECHHUS
Jlorapugmuueckas GyHKIUS. .
5 18 1 3 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHeHUS
TpuroHoMeTpuyecKue BhIPAKEHNS U
6 p p p 22 1 3 https://resh.edu.ru/subject/51/10/
ypaBHECHHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
8 HenpepeiBubie ¢pynkuuu. [Iponsoanas 20 1 3 https://resh.edu.ru/subject/51/11/
9 [ToBTOpenue, 06001ICHNE, 5 )
cUCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 136 10 20
[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTebLHbIE
pecypcsl

[[MHOX€ecTBO, OTIepaliy HaJl
MHO>KECTBAaMH U MX CBOMCTBa

https://resh.edu.ru/subject/lesson/4726/start/198194/

Huarpammsl Ditniepa-Benna
[TprMeHeHne TeOpeTHKo-

MHOXCECTBCHHOTI'O allllapara
1A PCHICHUA 3a/1a4

PammonansHabIe yncia.
OOBIKHOBEHHEIE U
JeCATUYHBIE po0H,
TPOIICHTHI, OECKOHCUHBIE
MEePUOANYECKHE TPOOH

PanyonansHBIC UKCA.
OOBIKHOBEHHEIE U
JeCATUYHBIE Po0H,
NPOIICHTHI, OECKOHCUHBIE
NEePUOANYECKHE TPOOH

[Tpumenenue apobeii n
IPOILICHTOB ISl PELLICHUS
NPUKJIAJHBIX 337124

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MPUKIaIHBIX 3a71a4




JleficTBUTEIbHBIC YUCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu C
JNEHCTBUTENbHBIMH YUCIIaMU

https://resh.edu.ru/subject/lesson/4730/start/149073/

10

Mopyib 1eHCTBUTEIBHOTO
4YHUCla U ero CBOMCTBA

11

12

13

14

15

[TpubnmxEHHBIC BHIYUCIICHUS,
MpaBuUja OKPYIJIECHUS,
IMPpUKHUAKA 1 OLICHKA
pe3yJibTaTa BBIYMCIICHUM

OcHOBHBIE METOIbI PEIICHUS
LEJIBIX U APOOHO-
palrOHAIbHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palOHAIBHBIX YPABHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHHN U
HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOTr'OYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

https://resh.edu.ru/subject/lesson/4728/start/158545/

https://resh.edu.ru/subject/lesson/5298/start/326969/




16

17

MHOTro4IEHSI C IEJIBIMA
kodpduumentamu. Teopema
Buera

Pemrenne cucrem TUHEHHBIX
ypaBHEHUU

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

https://resh.edu.ru/subject/lesson/3812/start/158950/

18

Pemenne cucreM TUHENHBIX
YpaBHEHUN

https://resh.edu.ru/subject/lesson/3812/start/158950/

19

Marpuna cuctemMsbl JIUHENHBIX
ypaBHeHuH. Onpeaenurenb
MaTpHIIBI 2X2, eT0
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAUYCHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTRA; BLIYUCIICHUE €r0
3HA4YCHUS

21

22

23

IIpumenenue onpenenuTens
JUISL PELLICHUS CHCTEMBI
JIMHEHHBIX YPABHEHUN
Peienne npukiiagHeIx 3aaa4d

C TIOMOIIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUN

Pemienne IMPUKJIAIHBIX 3a1a4

C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

24

KonTponbhas pabota:
"PannoHanbHble ypaBHEHUS U




25

26

HepaBeHcTBa. CUCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3aJaHUS
¢dbynkuun. Bzaumao odpaTHbie
bynxun. Komnosuuus
byHKIHA

I'padux Gpynkumu.
DJeMeHTapHbIe
npeoOpa3zoBaHus rpad)uKOB
byHKIUI

27

OO6nacth onpeneneHus u
MHO€ECTBO 3HaYCHUHN
bynkun. Hynu dyHkuumu.
[TpomMexyTkH 3HaK
MOCTOSTHCTBA

https://resh.edu.ru/subject/lesson/6124/start/38970/

28

YETHBIC 1 HEUETHBIC
¢yuxun. [lepnoauueckue
bynkun. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

https://resh.edu.ru/subject/lesson/6124/start/38970/

29

MakcuMyMbl 1 MUHUMYMBbI
¢ynxun. Hanbomnsiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKLIHU Ha IPOMEXKYTKE

https://resh.edu.ru/subject/lesson/6124/start/38970/

30

31

JInnelinas, kBagpaTU4dHas U
IpoOHO-MMHEeNHas QyHKIUU
DNEeMEHTApHOE HUCCIIEI0BAaHUE
U TMIOCTPOEHUE IpapUKOB ITUX
byHKIMA




32

33

34

DJIeMEHTapHOE MCCIICIOBAHUE
U TIOCTPOEHUE TPapUKOB ITUX
byHKIUH

CreneHsp ¢ 1eIbIM
rokasarejieM. buHom
HproTona

CrereHn ¢ LEIbIM
nokazareneM. bunom
Hrrotona

https://resh.edu.ru/subject/lesson/6119/start/285193/

35

Crenennast GyHKIUS C
HATYPaJbHBIM H LEJIbIM
nokasareneM. E¢ cBolicTBa u

rpaduk

https://resh.edu.ru/subject/lesson/5540/start/327000/

36

37

38

39

KonTtponsnas pabora:
"Crenennas ¢pyHkuus. Eé
cBoiicTBa u rpauk"

Apudmernueckuit KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

ApudmeTnieckuii KopeHb
HATYpaJIbHOH CTETEHU U €T0
CBOMCTBA

[IpeoOpazoBaHus YUCITOBBIX
BBIPXCHH, COIePIKAIIIX
CTETICHH U KOPHH

https://resh.edu.ru/subject/lesson/5498/start/272542/

40

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUI, COJIEPHKAITUX
CTETNEHU U KOPHHU




41

42

43

[IpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
CTEIIEHU U KOPHHU

HppanmonanbHble ypaBHEHHUS.

OcHOBHBIE METOIbI PEILICHUS
UPPALMOHATILHBIX YPaBHEHHM

HppanuonaibHble ypaBHEHMUS.

OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATIBHBIX YPaBHEHHM

https://resh.edu.ru/subject/lesson/5569/start/159263/

https://resh.edu.ru/subject/lesson/5569/start/159263/

44

HppanmonaibHble ypaBHEHMUS.

OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX YPaBHEHUI

45

46

47

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU MPPAUOHAIBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE IEPEXOBI B
pPELIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCHUIIBHEIE Nnepexoanl B

pELICHUH UPPaLMOHAIbHBIX
yYpaBHEHUU

48

PaBHOCWIIBHBIE ITEPEXO/BI B
pELIEHNN UPPALHOHATIBHBIX
YpaBHEHUU

49

CaoiicTBa U rpaguK KOpHS n-
Oif creneHu Kak GpyHKINUN
00paTHOM CTENEeHH C
HaTYpaJIbHBIM IOKa3aTelleM




50

51

52

53

CgoiicTBa u rpaduK KOPHS N-
Oii CTeTeH! KakK (yHKIUU
00paTHOM CTENEeHU C
HaTypaJIbHBIM I10Ka3aTelIeM

KonTponbhas pabota:
"CpoiicTBa 1 rpauik KOpHS Nn-
O CTEICHHU.
Hppanuonansusie
ypaBHEeHHUA"

CrernieHb ¢ panirOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

Crenens ¢ pallMOHAIBLHBIM
nokasareseM U e€ CBOMCTBa

54

55

56

Crenens ¢ pallMOHATIBLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

[Toka3zarenbHas QyHKIMS, €€
CBOMCTBa U rpaduk
Hcnonws3oBanue rpaduka
(bYHKUIMU 1715 pelieHus
yYpaBHEHUU

https://resh.edu.ru/subject/lesson/384 1/start/225573/

57

Hcnonws3oBanue rpaduka
GYHKIUH JUIS] peLIeHUs]
ypaBHEHUU

58

IToka3aTenbHbIE ypABHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPAaBHEHHU

https://resh.edu.ru/subject/lesson/5627/start/159321/




IToxazaTennHBIE YpPaBHCHHUA.

59 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/lesson/5627/start/159321/
II0OKa3aTEJIbHBIX YPABHEHUU
[TokazaTenbHbIC ypaBHEHUS.

60 OCHOBHBIE METObI PELICHUS
MOKa3aTeJIbHBIX YPABHCHUM
KonTtponbHas pabora:

61 "ITokazarenbHast PYHKIIHSL.
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudm 1ncna. Coiictsa https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
Jlorapudwm yucna. CBoiicTBa )

63 https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma

64 Jlorapudm yucna. CoiicTBa
norapudma

65 JleCATHYHEIC M HATYPAIbHEIC https://resh.edu.ru/subject/lesson/3823/start/198625/
aorapudmsl

66 JlecAitHELe I HATYpaTbHbLe https://resh.edu.ru/subject/lesson/3823/start/ 198625/
J0rapupmbl

67 [TpeoOpazoBaHue BbIpaKEHHH,
CoJIeprKalIuX JorapudMbl

68 [Ipeo6pa3oBanue BbIpakeHUH,
CoJIepXKaIIux JorapudMpl

69 [IpeoOpaszoBanue BEIpaKEHUH,
COJIepIKaIIuX JorapudMbl

70 Jlorapudmraeckas pynii, https://resh.edu.ru/subject/lesson/3834/start/198687/

e€ cBoiicTBa U rpadux




71

72

Jlorapudpmuueckas GhyHKIHS,
e€ cBoiicTBa u rpadukx
Hcnionp3oBanue rpapuka

GYHKIUY JU1S] pelIeHUs
ypaBHEHUU

https://resh.edu.ru/subject/lesson/3834/start/198687/

73

Ucnonb3oBanue rpaduka
(byHKIMU 1715 pelieHus
ypaBHEHUU

74

Jlorapudmmueckue
ypaBHeHUs. OCHOBHBIE
METO/Ibl PEILICHUS
norapuGMHUIEeCKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/4732/start/198842/

75

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIICHUs
JorapuMUIECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4732/start/198842/

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PeIIeHUs
JorapupMUUECKUX
yYpaBHEHUU

77

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnHt JorapupMuuecKux
ypaBHEHUU

78

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU




79

80

81

KonTponbhas pabora:

"Jlorapudmuueckast pyHKIuUS.

Jlorapudmmueckue
ypaBHEeHHUA"

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHra

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

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa

https://resh.edu.ru/subject/lesson/6322/start/114653/

83

84

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUUECKHUX
(GyHKIUI 4nuCIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6322/start/114653/

85

Tpuronomerpuueckas
OKPY’>KHOCTb, OIIPEICIICHHUE
TPUTOHOMETPUYECKHUX
GYyHKIUI YMCIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPHYCCKHE

bopMyIbI

https://resh.edu.ru/subject/lesson/4734/start/199305/




87

88

89

OCHOBHBIE
TPUTOHOMETPUUECKHUE
bopMyITBI

OcCHOBHBIE
TPUTOHOMETPUYECCKHE
bopMyIIBI

OCHOBHBIC
TPUTOHOMETPHUYECKHE

dbopMyibI

https://resh.edu.ru/subject/lesson/3490/start/199398/

https://resh.edu.ru/subject/lesson/4238/start/107826/

https://resh.edu.ru/subject/lesson/3898/start/199491/

90

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKECHUI

https://resh.edu.ru/subject/lesson/4324/start/199618/

91

92

93

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI

[TpeoGpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[TpeoOpa3oBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

https://resh.edu.ru/subject/lesson/4324/start/199618/

94

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/6314/start/199928/

95

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6314/start/199928/




96

97

98

Pemienue
TPUTOHOMETPUUIECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPHUYECKHUX
ypaBHEHUU

Pemenue

TPUTOHOMETPUUYECKHX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6321/start/199989/

https://resh.edu.ru/subject/lesson/6320/start/200020/

https://resh.edu.ru/subject/lesson/6320/start/200020/

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

100

101

102

103

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

KonrtpomnbHas padora:
"TpUroHoMeTpuyeCcKue
BBIPAXECHUS U
TPUTOHOMETPHYECKHE
ypaBHEeHHUA"

ITocnenoBaTenILHOCTH,
CII0COOBI 3a1aHuUs
nocjienoBareibHocTel. Meton
MaTeMaTI/I‘ICCKOﬁ HHAYKIOUA

MoHOTOHHBIE U
OTpaHUYECHHBIE
MOCIIEJOBATEIIHLHOCTH.
HcTopus ananuza 6€CKOHEYHO
MaJIbIX




104
105

Apudmerndeckas nmporpeccus

I'eomeTrpuueckas nporpeccust

https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/

106

107

108

beckoneuHno yObIBarommas
reoOMeTpUYECcKast Mporpeccus

CyMMa 0eCKOHEYHO
yOBIBAIOIICH T€OMETPHUIECCKOM
IPOrpeccuu

JInHEeNHbBIN 1
SKCITOHEHIIMAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOIEHTOB

109

JInHEeNHbBIN 1
AKCIOHEHUIHAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOIEHTOB

110

Hcnonb3oBanue nmporpeccuun
IJI pCHICHU A PCAJIBHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

111

112

113

KonTponbhas pabora:
"ITocaemoBaTeILHOCTH U
nporpeccun"

HenpepoiBHbIE QyHKINU U UX
CBOMCTBa

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKIUI

https://resh.edu.ru/subject/lesson/6112/start/200949/

114

CaoiicTBa QyHKUIUH
HETIPEPHIBHBIX HA OTPE3Ke




CgoiicTBa GHyHKIHHA

13 HEMPEPHIBHBIX Ha OTPE3KE
116 Meron uHTEpBAIOB AJIA
pELICHUS] HEPABEHCTB
117 Metox UHTEPBAIOB HJIst
pelIeHusl HEPaBEHCTB
118 Meron nHTEpBAIOB AJIA
pelieHus HepaBEHCTB
[IpuMeHeHne CBOWCTB
119 HENPEPBIBHBIX (PYHKIMIA 115
pelieHus 3a1a4y
[IpuMeHeHne cBOMCTB
120 HETPEPHIBHBIX QYHKIHHA 151
pelieHus 3aaa4y
121 IIepBas u BTOpas
IPOU3BOJHBIE (PYHKIUU
Onpenenenue,
122 TEOMETPUYECKUM CMBICT https://resh.edu.ru/subject/lesson/3976/start/201104/
MIPOU3BOJHOMN
123 Onpenenenne, (bHSP{,quKHH https://resh.edu.ru/subject/lesson/4923/start/200980/
CMBICJI IPOU3BOIHOM
124 YpaBHEHHE KacaTeIbHOU K
rpaduxy pyHKINN
125 YpaBHEHHE KacaTeIbHOU K
rpaduxy pyHKINN
[Tpou3BogHBIE 3IIEMEHTAPHBIX )
126 https://resh.edu.ru/subject/lesson/6114/start/201073/

byHKIHI




[Tpon3BoHBIC dTIEMEHTAPHBIX
byHKIUH

[Ipon3BoHAS CyMMBI,

128 MIPOMU3BECHHUS, YACTHOTO U 1 https://resh.edu.ru/subject/lesson/3954/start/201011/

127 1 1 https://resh.edu.ru/subject/lesson/6114/start/201073/

KOMIO3UIINHU (PYHKIIHIA

[IponsBoHasA CyMMBI,
129 MIPOU3BEJEHHUS, YACTHOTO U 1 1
KOMIO3UIINH (PYHKIIHIA

[IpounsBoiHasA CyMMBI,
130 MIPOU3BEJICHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

131 KonrpomnsHas padora:
"IIponsBoHas"

[ToBTOpEHHE, 0000IICHUE,

132 CHUCTEMAaTU3alMs 3SHAHUHN: 1
"VpaBHeHus"

[ToBTOpenue, o6odIIEHNE,
133 cUCTEMATH3AIN 3HAHUIL: 1
"OyHKIMN"

HTtorosast KOHTpoOJIbHASA

134
pabota

Hrorosas KOHTPOJIbHAA

135 pabora

136 [ToBTOpenme, 0600MIEHNE,

cHCTeMaTHU3alus 3HaHU!

OBILIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 136 10 20




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka: anredpa u Hadajga MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHSI.
Anre6pa v Hadalla MaTemMaTuueckoro ananusa, 10 knace/ Komsirua FO.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIECTBO

«H?»II&TCJII)CTBO «HpOCBCHICHI/Ie»

METOANYECKHUE MATEPUAJIBI V1A YUUTEJIA
®denopoBa, TkaueBa: Anredpa u Hayana MareMaruueckoro ananusa. 10 kmacc.
Metonunueckue pekomennanuu. [locodue ais yuurenei

[Tonpo6uee: https://www.labirint.ru/books/452592/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru, 6ubmmorexa [JOK
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