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c. AaprmeBo 2023
INOSICHUTEJIBHAS 3AIIUCKA

Y4aeOHsplii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOIECTBO3HAHMS, UCTOPHH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KOoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMMA pa3BUTHsI SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIAEHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUWE M aHAIOTUI0, (opMUpYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «AinredOpa v Havajla MaTeMaTH4eCKOro
aHann3a» OOyYarolIuecsl MOJTy4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITETILHOTO MOCTPOEHUS MATEMAaTUYECKUX MOJIeNIed peajbHbIX CUTYAIluH,
WHTEpIIpETalluk  TOJYYCHHBIX  pEHICHUW, 3HAKOMATCS C  IpuUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4YeOHBId Marepuai, CIOCOOCTBYIOIMINN
(GbOpMHPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JEATEeIIbHOCTH, TpeOyromel MNpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe M HavajlaM MaTeMaTH4eCcKOoro
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TuHUM: «YHucna



U BBIYUCIICHU», «DyHKIMU U rpadukm», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTE€MaTU4YeCcKOro aHainu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUKA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOydeHHs] Ha YpPOBHE CpeIHero oOIIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYyT JApyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMH W pasjenamMu. JlaHHBIN
y4eOHBIH KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKUX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHUSI, MaTEeMaTHUYECKUN aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJIEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCIENI0BaTeNIbHO (hopMupyeTcsa u
COBEPILIECHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTYallM, IPUMEHATh 3HAHUS, MOJIYyYCHHbIE [IPU U3YYEHUH Y4eOHOro Kypca, A
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMAaTUYECKOM 3aJaui, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeHero oo1iero
oOpazoBaHuss 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHUCia, yMEHUE JenaTb NPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIYMCIICHHUS], OLICHUBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
PAaUMOHAIBHBIX W JCWCTBUTENBHBIX  YHCENT  JIONOJHAKIOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4Hceld. B  KakIoM H3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My crneuuduueckre 3aJayd W OIepaluu: JeJCHHE Hallelo,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OCOOble CBOWMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBLHBIX YUCEN, apu(PMETHIESCKUE OTIEPAINH, a TaKKe
W3BJICUEHNE KOPHSI HAaTypaJbHOM CTEIEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX MPUMEHEHHUS JJI PELICHUS Pa3IUYHbIX 3a/1a4
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
NOCTPOCHUU MOJIEJIeH peaNbHOro MHUpA, HIMPOKO MCHOJIB3YIOTCS O00O0OIIeHHE U
KOHKpETH3aLHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEAJTU3YETCs HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha YpPOBHE CpEIHEro oOuero o0pa3oBaHHUs, MOCKOJBbKY B KaKIOM
paznene IlporpaMMbl IpPEnyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOYyYalOlIUECs OBJAJCBAIOT PAa3IMYHBIMU METOJAAMU  PEIICHHUs
paloHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



coepKamux napameTpbl. llomydeHHbIe YMEHUS HIMPOKO HCIOJB3YIOTCS MpHU
UCCIIeNOBaHNH (DYHKIMI C TTOMOIIBIO MPOW3BOTHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/1a4d ¥ 3a7a49 Ha HAXOXKJCHUE HAMOOJBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.
JlanHasi comepkaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBINIOJIHATH ~ pacy€Thl MO  ¢opMysnaM, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppaIlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BBIPaXKCHUH,
COJIEpKaIMX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OO0ydYaroImuXxcs, (OPMUPYIOTCS HABBIKUA JE€TYKTUBHBIX
paccyxJieHuil,  pabOThl C  CHMBOJBHBIMH  (QOopMaMu,  TMPEJCTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeiaraet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUIA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI W HepaBeHCTB. llpu »Tom OoOJbIIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMysiaMu 3aBUCUMOCTH MEKITY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TMOJyYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIONIMX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMHUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIEHNUIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay MO3BOJISIET
CYIIIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK W MPUKIATHBIX 3ajad,
JIOCTYIHBIX OOYYaIOIIMMCS, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsI TipolieccoB. JlaHHasi colep)kaTelibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOEHUSI MATEMATHYECKUX MOJENIEd pPEaNbHBIX CUTyaluu,
MO3BOJIIET HAXOAUTh HAWIy4YIllee pEUIeHWe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U MCKyccTBe. OOydaroniuecs: y3HalT O
BBIJIAIONTUXCSI PE3y/bTaTaX, TOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOs1 PJEMEHTHl TEOPUHM MHOXECTB M MaTeMaTHYEeCKOH JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
U Tpe[iaraloT HamOojee YHUBEPCAJIbHBIM S3BIK, OOBEIUHSIOUINI BCE pa3/esbl
MaTeMaTUKH M €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTUYECKHE
JUCIUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOM MaTEMaTHKH W HCIIOJIL30BaTh €0 JIJIS BBIPAKCHUS CBOWX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE OMNPENEIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS
00yyJaromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM kypce «AnreOpa W Hauajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHbBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJETEH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJied ¢ MOMOIIBI0 ammapara aiareOpbl u
MaTEMaTUYECKOT0 aHalin3a, WHTEPIpPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK]IBIN U3 pa3/ieloB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUM  pEAbHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Hauasa
MaTeMaTHYECKOT0 aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hayajia MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIIOBOIO aprymeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILLIEHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocodbl 3agaHus (QyHkIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe QyHKUMU. [lepruoanyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GyHKIMS ¢ HATypaldbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUIMNA 151 peLICHUs YPABHEHU.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. CyMMma O0€CKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HUX cBOWCTBA. TOUKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJIaHHOTO (HOPMYITOH WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne uWHTErpajna A HaXOXKJIEHUS IUIOIAJeHl TMIocKuX ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMUYHbIX BUIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOdEeCCHOHAIIBHOW  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TIO3HAHHS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKK MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 1O pPE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHHSI B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YIBTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHONW  pedeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pPe3yJbTaT padOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
palMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CcBOOOZIHO OMNEpUPOBATHh TOHATHUEM: CTEMEHb C IeJbIM I[OKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JMJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YPaBHEHHI,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IIOMOIBIO PABHOCHIIBHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEoOXOoAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHblIee 3HaueHHe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh MOHATUAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYrHuX y4eOHBIX MPEIMETOB U peabHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIBLHOCTEH, MOHOTOHHBIE M OTpaHMYEHHBIC IOCIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHLHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMHU: HATypalbHOE U LEJO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBINOJIHATh apu(PMETHUECKHUE OlEepallMi C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEM TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

MCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHAIBHO-DKOHOMUYECKMX, 3aJadax, s
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HaXOJUTh IUIOUIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHIECKOTO aHAIN3A.

CBsa3b paOouyeil mporpaMMmbl Mo ajredope ¢ padodeid NporpamMmon
BOCIIUTAHMA.

Peanuzanmsi mIKOIBHBIME TI€JarOraMy BOCIIMTATEILHOTO MOTEHIIMAIA YPOKa
IPEANoaraeT ciaeayrolee

YCTAaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUM MEXIAY YUYUTEIEM U €ro
YYEHHKaMH,  CIOCOOCTBYIOIIMX  TO3UTUBHOMY  BOCHPUATHIO  y4YalTUMUCA
TpeOOBaHMI ¥ TIPOCHO y4MTENsl, MPUBICYCHUIO UX BHUMAHHS K OOCYKJaeMOl Ha
ypoke HH(pOpMaIUH, aKTUBU3AINNA WX TI03HABATEIHLHOM IEITeITLHOCTH;

nmoOyX/ICHUE IIKOJbHUKOB COOMIOaTh Ha YpPOKE OOIICTIPUHSATHIC HOPMBI
MOBEJCHUS, TMpaBWia OOMICHUS CO CTAPIIUMHU (YUUTEISIMH) M CBEPCTHUKAMU
(IIKOJILHUKAMMU ), IPUHIUITBI YIEOHOU JUCITUTUTMHBI U CAMOOPTaHU3aIlNY;

MPUBJICUCHUEC BHUMAHMS ITKOJLHUKOB K IIEHHOCTHOMY acCHEKTy H3ydaeMbIX
Ha YpOKax SIBJICHUM, OpraHu3alys X padoThl C MOJYy4aeMOl Ha YpOKE COIMAILHO
3HaUMMOW WHGPOpMaNMe — WHUIMUPOBAHHE €€ OOCYKICHHS, BBICKA3bIBAHUS
yYaIlMMHUCS] CBOETO MHEHHS TI0 €€ MTOBO/IY, BEIPA0OTKM CBOETO K HEM OTHOIIICHUS,

WCITIOJIb30BAaHUE BOCITUTATEIBHBIX BO3MOXKHOCTEH COACpKaHUSA y4eOHOTO
IpeIMETa Yepe3 IEMOHCTPAIHMIO JETSAM MTPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0US M J0OpOCEepACYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUSA, 3a4ad I pelieHUus, MpOOJEMHBIX
CUTYaIHH JIJ1s1 00CYKICHHSI B KIIACCE;

NPUMEHEHUE Ha ypOKE MHTCPAKTUBHBIX (GopM pabOThl  ydaImxcs:
WHTEJUICKTYaJIbHBIX WP, CTUMYJHPYIONIUX  II03HABATEIbHYIO  MOTHBAITHIO
IIIKOJIbHUKOB; JWJIAKTHYCCKOTO TeaTpa, TJe TOJyYEeHHBIE HAa YypOKE 3HaHUS
OOBITPHIBAIOTCS B TEATPAIBbHBIX TOCTAHOBKAX; JHUCKYCCHM, KOTOPBIC MarOT
yYamuMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOTa;
rpynmnoBoil paboThl WU paboThl B Mapax, KOTOPbIE yyaT MIKOJIbHUKOB KOMaHAHOU
paboTe 1 B3aUMOJIEUCTBUIO C APYTUMH JI€TbMH;

BKJIFOYCHHE B YPOK WTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOAIEPKATh
MOTHBAIIMIO JE€T€ K TOJYyYCHHUIO 3HAHWUW, HAJAXWUBAHUIO IMO3UTHBHBIX



MEXJIMYHOCTHBIX ~ OTHOLIEHWH B  KJacce, IOMOTAalOT  YCTAHOBJIEHUIO
no0porkenarenbHOi aTMocdepsl BO BpeMsl ypoKa;

opraHu3anys Ime@cTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YYalIUXCS Haj
UX HEYyCIEBAIOIMMHU OJHOKJIACCHUKAMH, [JAIOUIEr0 IMIKOJIbHMKAM COLUAIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIY;

WHULMAPOBAHUE W  MOJJEPKKA  HCCIEAOBATEIIbCKOM  JI€ATEIbHOCTH
IIKOJIbHUKOB B pPaMKax peaJn3alid WMH HHIUBUAYAJIbHBIX M TPYNIOBBIX
UCCIIEJOBATENBCKUX MPOEKTOB, YTO JACT LHIKOJIBHUKAM BO3MOXHOCTb IPHOOpPECTH
HaBbIK  CAMOCTOSATEIBHOIO  PELICHUS TEOPETUYECKOM MpOOJIEMBbI, HaBBIK
IEHEpUpPOBaHUs U O(OpPMIIEHUS COOCTBEHHBIX UJAEH, HABBIK YBAKUTEIBHOIO
OTHOUIEHUS K YYKUM HJieIM, 0()OPMIIEHHBIM B paboTax JIPyrux MCCieI0BaTele,
HaBBIK ITyOJIMYHOTO BBICTYIUICHUS IMEpe]] ayJuTOpUEW, apryMEHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOUKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
M .P
1 HOTOYJICHBI auHOHaanmci ypaBHEHUS U 24 1 https:/Avww.vaklass.ru/
HepaBeHcTBa. CHCTEMBbI IMHEHHBIX
YpaBHEHUU
O .
2 yHiUHH 1 rpaguich. CTenennas gymkis ¢ 12 1 https://www.yaklass.ru/
[eJIBIM TIOKa3aTesieM
A 7 N-ou .
3 puueTICcknit KOpers N-0if crenei 15 1 https://www.yaklass.ru/
WppanmonansHble ypaBHEHUS
IT B!
4 okazarenbHas pyHkuud. [TokazarenbHble 10 1 1 https:/Avww.vaklass.ru/
ypaBHEHHUS
JI .
5 orapumitiecias pymkis 18 1 1 https://www.yaklass.ru/
Jlorapudmudeckue ypaBHeHUS
6 TPHIOHOMETPHECKHE BEIPAKEHI i 22 1 1 https://www.yaklass.ru/
ypaBHEHUS
7 [TocnenoBarenbHOCTH U MPOTPECCUU 10 https://www.yaklass.ru/
8 HenpepsiBabie dynkiuu. [IponsBoanas 20 https://www.yaklass.ru/
9 HOBTOP@HH@, 000011IeHHEe, CUCTEMATH3AIUS 5 9 https:/Awww.vaklass.ru/
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 6



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
" .
1 CCHeHOBaHIfe (ymKii ¢ momormpIo 22 1 https://www.yaklass.ru/
MIPOU3BOTHOM
r 78
2 PacpHIcH TPHIOHOMCTPIHCCKHX KL 14 1 https://www.yaklass.ru/
Tpuronomerpruyeckue HepaBeHCTBA
14
3 PPAHORATLHBIC, TIOKASATEILHLIC 1 24 1 https://www.yaklass.ru/
norapuMUYECKHe HEPABCHCTBA
KommiekcHbie uncna 10 https://www.yaklass.ru/
HarypanbHble 1 1iensie uncia 10 https://www.yaklass.ru/
CucreMsl pallioHaIbHBIX, UPPALUOHATBHBIX
6 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1 https://www.yaklass.ru/
YpaBHEHUU
7 3aza4u ¢ mapaMmeTpamu 16 1 https://www.yaklass.ru/
8 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 16 9 https:/Avww.vaklass.ru/
3HaHUH
9 [TepBooOpasHas u uHTErpa 12 1 https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI pecypesI

1 [[Mroskectso, onepariit Haz 1 https://www.yaklass.ru/
MHO€ECTBAaMH U UX CBOMCTBA 01.09.2023 ' ' '

2 Huarpammsl Ditniepa-Benna 1 04.09.2023 https://www.yaklass.ru/
[IpuMeHeHne TeOpEeTHKO-

3 MHO’KECTBEHHOIO amnmapara Jyisl peuieHus 1 06.09.2023 https://www.yaklass.ru/
3a1a4 R
Panumonansablie uncina. OOBIKHOBEHHBIE U

4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1 06.09.2023 https://www.yaklass.ru/
OeCKOHEUHBIE TICPUOTUUECKUE IPOOH T
Panmonansable ynciaa. OOBIKHOBEHHEIE U

5 1 https://www.yaklass.ru/
JECATHUYHBIE TPOOH, MPOLICHTHI, 08.09.2023 p y
OECKOHEUYHBIE MTEPUONUECKUE TPOOH

6 [Tpumenenue apobeli u MPOIEHTOB AJIs 1 https://www.yaklass.u/
pelleHus TPUKIIaAHBIX 3a1a4 11.09.2023 ' ' '

5 [Tpumenenue npoOeii ¥ TPOLIEHTOB ISt 1 https://www.vaklass.ru/
pEIEeHNs IPUKIIAJHbIX 33139 13.09.2023 ' ' '

8 JlelicTBUTEeNIbHBIE YHCIIa. PallioHaIbHEIE 1 https://www.vaklass.ru/
¥ MPPAIMOHAIBHBIE YUCIIa 13.09.2023 ' ' '
ApudmeTndeckue oneparuu C

9 1 https://www.yaklass.ru/
JNEUCTBUTEILHBIMU YHCIIaMU 15.09.2023 D ¥
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10

Mopynp JEMCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBa

18.09.2023

https://www.yaklass.ru/

11

12

13

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

20.09.2023

20.09.2023

22.09.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

14

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

25.09.2023

https://www.yaklass.ru/

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JIeHa HAa MHOTOUJIEH C
octaTtkoM. Teopema besy

27.09.2023

https://www.yaklass.ru/

16

17

MHoOrouseHs! ¢ HeIbIMUA
koa¢p¢punuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

27.09.2023

29.09.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

02.10.2023

https://www.yaklass.ru/

19

20

Marpuna cucteMsl JTMHENHBIX
ypaBHeHUU. OnpenennuTens MaTpUIbI
2x2, ero reoMeTpU4EeCKUN CMBICI U
CBOICTBA; BBIUYMCICHUE €TI0 3HAYEHUS

Onpenenurens MaTpULbl 2%X2, €ro

04.10.2023

https://www.yaklass.ru/

https://www.yaklass.ru/
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T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

04.10.2023

21

22

[Ipumenenue onpenenuTens A
peleHus: CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemmenue nmpukiaaHbIxX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

06.10.2023

09.10.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

23

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

11.10.2023

https://www.yaklass.ru/

24

25

26

KonTtpomnpHas pabdora: "Pannonanbuble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.
B3aumuo obpaTHbIe QyHKITUH.
Komrmozumus ¢pyHKIui

I'paduk QyHkunuu. dnemMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

11.10.2023

13.10.2023

16.10.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKH 3HaK OCTOSTHCTBA

18.10.2023

https://www.yaklass.ru/

28

29

30

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneitHas, KBajpaTHuHas U IPOOHO-
AuHenHas QyHKIH

18.10.2023

20.10.2023

23.10.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

31

DIeMEHTapHOE MCCIICIOBAHNE U

https://www.yaklass.ru/
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MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH

25.10.2023

:‘)J'IGMCHTapHOC HCCICO0OBAaHUC U

32 https://www.yaklass.ru/
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH 25.10.2023 . Y
Crenens C 1esbIM NIOKa3zaresieM. buaom
33 https:// .yaklass.ru/
HeioTona 27102023 oo YECESSE
Crenens c 1eJIbIM TTOKa3areneM. bunom
4 https:// .yaklass.ru/
3 Hetotona 06.11.2023 oY
CrenenHast GQyHKIIUS C HATypaIbHBIM U
35 LIeJIbIM ITOKa3areneM. E€ cBolicTBa 1 08.11.2023 https://www.yaklass.ru/
rpaduk
36 Kontponbnas pabora: "Crenennas https://www.yaklass.ru/
¢ynkus. E€ ceoiictBa u rpadux” 08.11.2023 ' ' '
Apudmerndeckuii KOpeHb HaTypaTbHON
https: .yaklass.
37 CTEIEHHU U ero CBOMCTBA 10.11.2023 Hps:/huanw yaklass.ruf
Apudmerndeckuii KOpeHb HaTypaTbHON
https:// .yaklass.ru/
38 CTEINEHU U ero CBOMCTBA 13.11.2023 DS IR YEECaSS.IL
39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH, httos://www.vaklass.ru/
COJIepXKalINX CTEIIEHU U KOPHU 15.11.2023
n o
40 peoOpa3oBaHMs YHCIOBBIX BBIPAKEHUH, httos://www.vaklass.ru/
COJIEpXKAIINX CTETIEHU U KOPHU 15.11.2023
41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA, httos://www.yaklass.ru/
COJIEpXKAIINX CTETIEHU U KOPHU 17.11.2023
Uppannonansueie ypaBHeHus. OCHOBHBIS
42 METO/bI p?’H_ICHI/Iﬂ UppaluOHaIbHBIX 90.11.2023 https://www.yaklass.ru/
ypaBHEHUU
Uppanunonansueie ypaBHeHHs. OCHOBHBIE
43 METO/IBbI PEIIECHUS UPPALMOHAIBHBIX 99 11.2023 https://www.yaklass.ru/

YpaBHEHUU
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44

Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHUH

22.11.2023

https://www.yaklass.ru/

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPALMOHATIBHBIX YPABHECHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPPALMOHATILHBIX YPaBHEHHIM

24.11.2023

27.11.2023

29.11.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

48

49

50

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUHU
VUPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH
KaK (YHKIIMH OOpaTHOW CTETICHH C
HATYpaJIbHBIM ITOKa3aTelieM

CaoticTBa U rpaduK KOpHs N-Oi CTENEeHH
Kak (DyHKIIMU OOpaTHOMN CTENEHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM

29.11.2023

01.12.2023

04.12.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

51

KonTtponbHnas pabora: "CsoiicTa u
rpaduk KopHs N-0i1 cTEneHu.
HppanuonansHele ypaBHeHuUs"

06.12.2023

https://www.yaklass.ru/

52

53

54

CTGHGHI) C paHI/IOHaJ'II)HI)IM II0Ka3aTCJIEM
U €€ CBOICTBa

Crenens ¢ pallMOHAIBHBIM OKa3aTeIeM
U e€ CBOMCTBa
CTeHeHB C paHI/IOHaJ'IBHBIM II0Ka3aTciIcM
U e€ CBOMCTBa

06.12.2023

08.12.2023

11.12.2023

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

55

[TokazaTenpHas GyHKIMS, €€ CBOMCTBA U
rpaduk

13.12.2023

https://www.yaklass.ru/
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Hcnons3oBanue rpaduka QyHKIHH 115

56 https:// .yaklass.ru/
pelieHus: ypaBHEeHU I 13.12.2023 DETANNLY s
141
57 CIIOJIE30BAHUE Fpav(bI/IKa GyHKIMYM 171 https://www.yaklass.ru/
pelieHust ypaBHEHU I 15.12.2023
[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIE
58 METO/IbI p?H_IeHI/ISI MOKa3aTeJIbHBIX 18.12.2023 https://www.yaklass.ru/
ypaBHEHUU
[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIE
59 https:// .yaklass.ru/
METO/IBI peimeHI/m MOKa3aTeNbHbBIX 20.12.2023 ps:/WwWw.y u
ypaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
https: .yaklass.
60 METO/TBI p?meHI/m MOKAa3aTeTbHBIX 20.12.2023 ttps://www.yaklass.ru/
ypaBHEHUU
61 KonTtpomnpHas pabdora: "[lokazarensHas httos://www.yvaklass.ru/
¢yukmus. [TokasarensHble ypaBHEHUS" 22.12.2023
62 Jlorapudm umncna. CoiicTBa jgorapudpma 95 12 2023 https://www.yaklass.ru/
63 Jlorapudwm gucia. CBo¥icTBa iorapugma 27 122023 https://www.yaklass.ru/
64 Jlorapudm yucna. CoiicTBa iorapugpma 97 122023 https://www.yaklass.ru/
65 JlecaTuuHbIe U HaTypalibHbIE JTOTapH(PMbI 99.12.2023 https://www.yaklass.ru/
https: .yaklass.
66 JlecsITHUHBIC W HATYpaJIbHBIE JIOTAPU(PMBI 10.01.2024 ttps://www.yaklass.ru/
[IpeoOpazoBanue BEIpaKEHUH,
67 https:/ .yaklass.ru/
CoJIepXKaIIuX JorapudMbl 10.01.2024 DS.IRRIRLY. .
68 [IpeoOpazoBanue BEIpaXKEHUIH, https://www.yaklass.ru/
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coJep KaIINX JOTapr(pMbI

12.01.2024

[IpeoOpa3zoBanue BhIpaKEHUH,

69 https://www.yaklass.ru/
COJIepIKalIuX JoraprudMbl 15.01.2024 : Y
Jlorapudmudeckas hpyHKIm, €€

70 https:// .yaklass.ru/
CBOMCTBA U Tpaduk 17.01.2024 DS.IRIRRILY. .
Jlorapudmuueckas GpyHKIus, eé

71 https:// .yaklass.ru/
CBOICTBa U Tpaduk 17.01.2024 DS.IRARIRLY. 2

712 Henoe3osarne rpaibnxa ymximu https://www.yaklass.ru/
pelieHust ypaBHEHH I 19.01.2024
141

73 CHOILIOBAMHE rpaib MKa QyHKLAH U1 https://www.yaklass.ru/
peleHus: ypaBHEHU I 22.01.2024
Jlorapudmuueckre ypaBHEHUS.

74 https: .yaklass.
OCHOBHBIE METO/IbI pEIICHUS ) 94.01.2024 ttps://www.yaklass.ru/
norapu(pMHUECKUX YpaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.

75 OCHOBHBIE METO/IbI PEIICHUS ) 24.01.2024 https://www.yaklass.ru/
norapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METO/IbI pELICHUS ) 96.01.2024 https://www.yaklass.ru/
norapu(MUUECKUX YpaBHEHUN
PaBHOCHITbHBIE TIEPEXO/IbI B PELICHUN

77 https:// .yaklass.ru/
Jorapu(pMHUUECKUX ypaBHEHUH 29.01.2024 DS LEARIRAL YERTaSS.IL
PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUT

78 https:// .yaklass.ru/
norapu(MUUECKUX YpaBHEHUN 31.01.2024 DS.IEA. YETass. [
KonTtponpHas padora:

79 "Jlorapupmuueckas ¢yHKIIUS. ) 31.01.2024 https://www.yaklass.ru/
Jlorapudmudeckue ypaBHEHUS

80 CuHyC, KOCUHYC, TAHT€HC U KOTaHT€HC https://www.yaklass.ru/
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YHUCJIOBOT'O apryMeHTa

02.02.2024

CI/IHyc, KOCHUHYC, TAHI'CHC XU KOTAaHI'CHC

81 https://www.yaklass.ru/
YHCJIOBOI'O apryMeHTa 05.02.2024 . Y
APKCHHYC, apKKOCUHYC ¥ apKTaHTEHC

82 https:// .yaklass.ru/
YUCJIOBOTO apryMeHTa 07.02.2024 DS.IRIRRILY. .
ApKCHHYC, apKKOCHHYC U apKTaHTEHC

83 https:// .yaklass.ru/
YHCJIOBOI'O apryMeHTa 07.02.2024 DETANNLY s
TpuronomeTpuveckasi OKpy>KHOCTb,

84 OIIpEIETIEHNE TPUTOHOMETPUUECKUX 09.02.2024 https://www.yaklass.ru/
(QyHKIMIT 4MCIIOBOrO apryMeHTa o
TpuronomeTpuveckasi OKpy>KHOCTb,

85 onpeaeieHue TPUrOHOMETPUIECKHUX 12.02.2024 https://www.yaklass.ru/
(YHKIMI YHCIOBOrO apryMeHTa A
OCHOBHBIE TPUTOHOMETPUYECKUE

86 https://www.yaklass.ru/

OpPMYJIBI .02.
dbopmy. 14.02.2024 P Y
OCHOBHBIE TPUTOHOMETPUYECKUE

87 https://www.yaklass.ru/
bopMyIbI 14.02.2024 : Y
OCHOBHBIE TPUTOHOMETPUYECKHUE

88 https://www.yaklass.ru/
(bopmyIB! 16.02.2024 P Y
OCHOBHBIE TPUTOHOMETPUYECKUE

89 https://www.yaklass.ru/
(bopmyIB! 19.02.2024 P Y
[IpeobpazoBaHne TPUTOHOMETPUUECKUX

90 https://www.yaklass.ru/
BBIpaXKEHUI 21.02.2024 : Y
[MpeoOpa3zoBaHue TPUTOHOMETPUIECKUX

91 https:// .yaklass.ru/
BBIPAXEHUI 21.02.2024 DS.IRIRRLY. s
[IpeoOpazoBanme TPUTOHOMETPUIECKUX

92 https://www.yaklass.ru/
BBIPAXEHUI 26.02.2024 : Y

93 [TpeoOpazoBaHre TPUTOHOMETPUICCKUX https://www.yaklass.ru/
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BBIPAKCHUM

28.02.2024

Pemenuie TpUroHOMeTpHUUECKUX

94 https://www.yaklass.ru/
ypaBHeHHii 28022024 P Y
Pemenne TpUroHOMeTpHUUECKIX

95 https:// .yaklass.ru/
ypaBHeHH 01.03.2024 PrRY 2
Pewienne TpuroHOMeTpU4YECKUX

96 https:// .yaklass.ru/
yPaBHCHHUH 04.03.2024 ~ TOSHRNINLY u
Pemenne TpUroHOMeTpUYECKIX

97 https://www.yaklass.ru/
ypaBHeHHii 06.03.2024 P Y
Pemenne TpuroHOMeTpUYECKIX

08 https://www.yaklass.ru/
ypaBHeHHH 06.03.2024 P Y
Pemienne TpuroHOMeTpU4YECKUX

99 https:// .yaklass.ru/
ypaBHEHUI 11.03.2024 DTANALY s
Pemienne TpUroHOMeTpUYECKIX

100 https://www.yaklass.ru/
ypaBHeHHii 13.03.2024 P Y
KonTponbsHas padora:

101 "TpuroHomeTpuyeCcKue BBIpa)I(eHI;IH u 13.03.2024 https://www.yaklass.ru/
TPUTOHOMETPHUYECKNE YPAaBHEHUS
[MocnenoBaTenbHOCTH, CIIOCOOBI 33 JaHMUS

102 nocneHOBaTenLHVOCTeﬁ. Meron 15.03.2024 https://www.yaklass.ru/
MaTeMaTU4eCKON MHIYKIIUH
MoHOTOHHBIE B OIrpaHUYCHHBIC

103 MOCJIeI0BaTEIbHOCTH. VicToprs aHanm3a 25 03.2024 https://www.yaklass.ru/
0ECKOHEYHO MaJIbIX

104 A https:// .yaklass.ru/

pudmeTnyeckas nmporpeccus 27 03.2024 PS://WWW.Y u
105 I'eomeTrpuueckas nporpeccust https://www.yaklass.ru/

27.03.2024
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Beckoneuno yObIBaromas

106 https:// .yaklass.ru/
reOMETPUYECKasl MPOTPECCUs 29.03.2024 DS.IRRIRLY. .

107 Cymia 6eCKOHqu HO ybpiaiomeit https://www.yaklass.ru/
r€OMETPUUYECKON MTPOTPECCUU 01.04.2024
JIMHEeHBIN U YKCIIOHEHIIUATIbHBIA POCT.

108 https:// .yaklass.ru/
Yucio e. Dopmyiia CI0KHBIX POIIEHTOB 03.04.2024 S EN. YETass. [
JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

109 https:// .yaklass.ru/
Yucio e. Dopmyiia CI0KHBIX POIEHTOB 03.04.2024 DS.IRIRRILY. .
Hcnonp3oBanue nporpeccun 1uist

110 PELLICHHS PEAIbHBIX 3a]1a4 IPUKIIAJTHOTO 05.04.2024 https://www.yaklass.ru/
Xapakrepa
KonTponbhas pabora:

111 https:// .yaklass.ru/
"ITocnenoBaTeIbHOCTH U IPOrpeccHu’” 08.04.2024 FE.LOANN. YERCAss. T

112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA 10.04.2024 https://www.yaklass.ru/

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB https:/Awww.vaklass.ru/
GyHKIMi 10.04.2024 ' ' '
CpoiicTBa (hyHKIMH HENPEPHIBHBIX Ha

114 https://www.yaklass.ru/
oTpeske 12042024 P Y
CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha

115 https://www.yaklass.ru/
oTpeske 15042024 P Y
MeTo1 MHTEPBAJIOB [Tl PEIICHUS

116 https://www.yaklass.ru/
HEPaBEHCTB 17.04.2024 : YaCas.l
MeTto1 MHTEPBAJIOB VISl pEIICHUS

117 https:// .yaklass.ru/
HEPaBEHCTB 17.04.2024 OS.OAA. yerCass. Tl
MeTo1 UHTEPBAJIOB JUISl PEIICHHUS

118 https://www.yaklass.ru/
HEPaBEHCTB 19.04.2024 : YECEsS.

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX https://www.yaklass.ru/
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GYHKIUH 1S pereHust 3a1a4

22.04.2024

[IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX

120 (GYHKLU 105 peleHns 3a1a4 24.04.2024 htps: s yaklass.ru/
121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 24.04.2024 https://www.yaklass.ru/
122 gﬁfgf}:’:ﬁ:ﬁ TOMETPHHCCKITH CMICH 26.04.2004  UESIWM yaklass.ru/
123 g;f;j}::;ll{:;’ usmriecitii CMIC 99.04.2024 https://www.yaklass.ru/
124 gﬁi‘:{;‘;ﬂe KacaTeLHOM K rpaguiy 03,0500 THBSIWWW.yaKIass.u/
125 ?gzii:;“e KACATEIEHOI K rpacpHiy 06.05.2004  MDSi/wnn.yaklass.ru
126 [TpousBoaHBIE AIEeMEHTAPHBIX (PYHKINH 08.05.2024 https://www.yaklass.ru/
127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX QYHKLUI 08.05.2024 https://www.yaklass.ru/
131 KonTponbnas pabota: "[IponsBognas” 15.05.2024 https://www.yaklass.ru/
132 gd(liz(;f;;tz;iioflf:zi?f,"ypaBHeHI/ISI" 17.05.2024 nttps:/hwn yakdass. ruf
133 [ToBTOpenme, 0600IIEHNE, https://www.yaklass.ru/
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cucreMaru3aius 3Hanuit: "OyHkuun"

20.05.2024

134 Wrorosas KoHTpOJbHAS paboTa 1 1 91.05.2024
https: .yaklass.
135 HroroBast kKoHTpoIbHAs paboTa 1 1 99 05.2024 ps://www.yaklass.ru/
[ToBTOpeHnue, 06001ICHNE,
1 1 https: .yaklass.
36 cucTeMaTu3alus 3HaHUI 22.05.2024 p:/hunsin.yaklass.fu/
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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“METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJHHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

YueOHuK «Asredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIU32» YIJIyOJJeHHbII
ypoBeHnb: 10 knacce/ A.I'.Mep3asik, {[.A. Homuposckuii, B.M.IlossikoB.-7 — e

u3.,- MockBa:IlpocBemenue, 2023.-476¢

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://www.yaklass.ru/
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