Ceernana MetposHa baxosa
C=RU, O="MBEOY "'COLL N°10
r.Hosoanraricka Anaiickoro

kpas™", CN=CseTnana

-~ MNetposHa Baxosa,
E=altayschooll0@yandex.ru
5 NOATBEPXAAI0 STOT

[OKyMeHT CBoeit
YA0CTOBEpSIOLLEi NOAMMCHIO
MecTo noanucaHus
2023-08-30 12:42:42

MHUHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJIEPALIUN

MunucTepcTBO 00pa3oBaHus U HAYKH ANTalCKOro Kpas
Komurer no o6pazoBanuto Aamunuctpanun r.HoBoanraiicka
MyHununansHoe 010 PKeTHOE 00111e00pa30BaTeNbHOE YUPEXKIECHHE

«Cpennss obmeobpazoBarenbHast mkosa Ne 10
ropoja HoBoanralicka AnTaiickoro kpas»

PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO
PykoBonurens YMO [lenarornyeckuii coBer Hupextop MBOY «COILL Ne10
Cocnuna C.I'. [Ipotokomn Nel6 r.HoBoanraiicka Anraiickoro
[Iporokon Ne 3 ot "30" aBrycra 2023r. kpas» C.I1. baxxosa

ot "28" aBrycra 2023r. [Tpuka3 Ne 210-0

ot "30" aBrycra 2023r.

PABOYASA ITPOT'PAMMA
YueOHOro npeamMera «AJjreépa u Ha4YaJIa MATEMATHYeCKOT0 aHAJIU3A.
Yray0aeHHbI YPOBEHb

s ooyuarommmxest 10 — 11 kimaccos

CocraButens: Cocunna C.I',

YUUTCIIb MAaTCMAaTUKH

Hosoanraiick, 2023



INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havajlla MaTEeMaTHUYECKOTO aHaIHM3a» SBISIETCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILIUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KoTopas (OopMyIupyeT CBOU
JTOCTHKEHHSI B MaTEMaTUYECKOI popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHajM3a 3aKJaJlbIBAaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMH (PU3UKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCSA B COBPEMEHHBIX LM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JalbHEHIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO e Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMH anreOpbl M MaTeMaTHUYECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPXKACHUS ¢ MOMOILBIO MHAYKIMM U pacCy’kKaaTh JEAyKTUBHO, HUCIIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueGHOro kypca «Anredpa W Hayajla MaTeMaTHYECKOTO
aHaliM3a» OO0ydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
WHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIi Kypc o0ianaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOLIUMI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK M 4epe3 creuuduky ydeOHOoM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJBHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JIeKUT AeATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpyktype yweOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJIEHBI CIEAYIOIIUE COAECPKATENBHO-METOANYECKUE TuHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINU U rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTUYECKOro aHanusa», «MHoxkecTBa M Jloruka». Bce 0OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeauHsET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroluecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIleHusI CaMOCTOSITETFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOM 3a/adn, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbprare 0OydJaromuecss OBIAAEBAIOT PAa3MYHBIMA METOAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIlMOHATIBHBIX, IOKA3aTEeJbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIeHUE HauOOJbIINX U HAUMEHBIIUX 3HAYEHUH (PYyHKINU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jorapudmbl. brarogaps u3zydeHuio airedpanyuecKkoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToMYeckass JUHUS «DyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JUJISl pelIeHUs 3aad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAITLHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH H e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KakK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00yJaromnuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUSI MOJIEIEH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJNB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. I[lpuMmeneHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpnbmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmensiM nokazareneMmM. buHom HperoToHa. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palnMoOHaAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TAaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHoOrowwieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIpAXKEHUN. Pelienre TpuroHoMeTpuyeCKuX ypaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue MOCTPOEHHONM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHMII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpapuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO0mactb ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha TPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

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

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTM B pEAJIbHBIX MPOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas mporpeccuu. beckoneyHo yObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOrpeccru. JINHENHBIA U 3KCIOHEHIMAIBHBINA POCT. Uncio €. @opmyiia CIIOKHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3sBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKui U
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (manee — HOJl) u HammMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudmMerndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa W COBOKYNHOCTb YPaBHEHHA W HEPAaBEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpPaBeHCTB.

OCHOBHBIE METOJIbI  PELIEHUS IMOKAa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM IJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT IMPHU PEIIEHUU 33ad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIpEePbIBHON (DYHKLINU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMAAECH IUJIOCKUX (QUIyp U
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTeMaTuyeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX I[EHHOCTEH pOCCHUUCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

chOPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAE€SATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymel mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh Crmoco0 penieHus YydeOHOW 3agauu  (CpaBHHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpPOILlECCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPEe3eHTAlMU U 0OCOOEHHOCTEN ayTUTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM UH(OpMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATh I1I€Jb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 10 kiaacce oOydaromuiics MHOJIYYUT CIEIYIOIIHNE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUMOHAIBHOE YHCIO, MHOXECTBa
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, ITPaBUJIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHEM: apUPMETHUUECKUN KOPEHb HATypaibHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUU CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U OIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMHU: (PYHKILHS, CIIOCOOBI 3a/aHusl (PyHKLUH,
B3aMMHO O0OpaTHble (QYHKUOUH, KOMIO3UUUs (QYHKUMM, Tpaduk ¢GyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYyHKUUH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKIHMH C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apIyMEHTA;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUSIMU: apuPMETHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEpPUPOBATH MMOHATUSIMH: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

cBOOOMHO OIEpPHpPOBATh TMOHATHUSMU: OIpENeTIeHUE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce o0O0yyaromuics TOJYYHUT CIIEIYIONINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M LEJbIX YHUCEN, HUCIOJb30BaTh MPU3HAKU ACITUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKA3aTeIbHBIE H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (OPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKre METOJIbI IJI PEIICHUsI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJh30BaHUEM almapara aiareopsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICTICHUs] CKOPOCTH W YCKOPEHHS Tpoliecca, 3aJaHHOro (OpMYJION WU
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

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

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TMpHUMeEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHaabHbIE YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TIMHEUHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS C 12 1
L[EJIbIM TI0Ka3aTeNIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazareabHbie 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n MPOrpaMMbl Bcero Kontporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GhyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKITHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuoHaibHbie, TOKa3aTeIbHBIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10
6 HatypanbHble u iensle uncia 10
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne JJIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Beero Kourposbuble IIpakTHyeckue 06DAI0BATELHBIE PECYPChE
padoThI padoThI
1 [[MHOX€ecTBO, OTIepalivy HaJl 1 https://resh.edu.ru/subject/lesson/4726/start/
MHO>KECTBAMH U MIX CBOMCTBA
. https://resh.edu.ru/subject/lesson/4726/main/19
2 Huarpammbl Diinepa-Benna 1 8198/ /
[IpuMeHeHne TeOpEeTHKO- https://resh.edu.ru/subject/lesson/4726/train/
3 MHOKECTBEHHOTO arapara 1
JUTSL peIIeHUs 3a/1a4
PanuonansHble yncna. https://resh.edu.ru/
OOBIKHOBEHHBIC U
4 JecATUYHbIe Ipo0u, 1
MPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOoH
PanumonansHble yncna. https://resh.edu.ru/subject/lesson/5223/
OOBIKHOBEHHBIC U
5 JECSATHYHBIE TPOOH, 1
MPOLEHTHI, 0ECKOHEUHBIC
MEPUOANYECKHE TPOOH
[Tpumenenue apobeit u https://resh.edu.ru/subject/lesson/5223/
6 MIPOIICHTOB TSI PEIICHHS 1
MPUKIIATHBIX 33724
7 [Ipumenenue npobdeit u 1 https://resh.edu.ru/subject/lesson/5223/
MIPOIIEHTOB ISl PEIICHHUS



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

MPUKJIAJHBIX 3a7a4

JlericTBUTEIBbHBIC YUCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENIbHBIMH YUCIIaMU

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

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

10

Moynb JeHCTBUTEIBHOIO
qHclIa U €ro CBOMCTBA

11

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBuUja OKPYIJIECHUS,
IMPUKHUAKA 1 OLICHKA
pe3yJibTaTa BBIYMCIICHU

12

13

14

15

OcHOBHBIE METOIbI PEIICHUS
LEJIBIX U APOOHO-
palOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JPpOOHO-
palrOHAIBHBIX YPABHEHUN U
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS
HENbIX U APOOHO-
palMOHATLHBIX YPABHCHHUN U
HEPABEHCTB

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

https://resh.edu.ru/subject/lesson/3785/

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



https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/subject/lesson/3785/
https://resh.edu.ru/subject/lesson/5298/

16

MHOTOYJICHBI C IEeTBIMU
koaurmentamu. Teopema
Buera

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

17

18

19

20

21

Pemenue cucreM TUHENHBIX
YpaBHEHU I

Penrenue cucrteM THMHEHHBIX
ypaBHEHUU

Martpuiia cucTemMbl JIMHEWHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
TEOMETPUUECKUI CMBICT U
CBOIICTBa; BBIYMCIIEHUE €TO
3HAYCHHS

Onpenenuresb MaTPUIbI 2X2,
€ro reOMETPUYECKHI CMBICT U
CBOICTBA; BRIYUCICHHUE €0
3HAYCHUS

[IpumeHeHue onpenenuTens
JUISL PELLICHUS] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

Pemenne npukiiagHpIx 3ama4
C IOMOIIBIO CUCTEMBI
JIMHEUHBIX YPAaBHEHUN

https://resh.edu.ru/

23

24

Pemenne npukiiagHeIx 3ama4d
C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

KonTtponbHas pabora:
"PannoHanbHble ypaBHEHUS U



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

HepaBeHCTBA. CUCTEMBI
JIMHEWUHBIX ypaBHEHUN"

25

OyHKLUS, CIIOCOOBI 3a1aHUs
¢ynkuuu. Bzaumnao o6patHbie
¢ynkuuu. Komnosunus
byHKIUH

26

27

28

29

30

I'padpux hysKIHIM.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIUH

OO6nacTp omnpeneneHus u
MHOYECTBO 3HaUCHHM
¢ynkunu. Hymn ¢ynknmm.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YErHbIe U HEYETHBIE
¢bynkuuu. [Tepuoanueckue
¢ynxun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIHH

MaxkcuMyMbl U MUHUMYMBI
¢ynkunu. Haubonbiee u
HaMMEHbIIIee 3HAYCHUE
(GYHKIMY Ha TPOMEKYTKE

JIuHeinas, KBaipaTU4YHas U
IpoOHO-MMHENHas: (YyHKIIUU

31

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTpOeHHUE TpapuKOB ITUX

byHKIHI

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



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

32

DJIeMEHTapHOE UCCIIEIOBAHUE
U TMIOCTPOCHUE TPapUKOB ITUX
byHKIMA

33

CrerneHn ¢ LEIbIM
nokasareijieM. bunom
Hrrotona

34

35

36

CreneHn ¢ LEIbIM
nokaszareiieM. bunom
Hrrotona

CrenenHas GyHKLUSA C
HaTYpaJIbHBIM U LIEIbIM
nokasarenem. E€ cBoiicTBa u
rpaduk

KonrpomnsHas padora:
"CrenenHas ¢pyHkuus. Eé
cBoiicTBa  rpapuk"

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

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

https://resh.edu.ru/subject/lesson/4729/

37

ApudmeTnueckuiit KopeHb
HaTYpaJIbHOM CTENIEHU U €T0
CBOMCTBA

38

ApudpmeTnueckuii KopeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

39

40

[IpeoOpazoBaHus YUCIOBBIX
BBIPAKEHHM, COAEPIKALUX
CTEIIEHU U KOPHU
[IpeoOpazoBaHus YUCITOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIEHU U KOPHU

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



https://resh.edu.ru/subject/lesson/6119/
https://resh.edu.ru/subject/lesson/5540/
https://resh.edu.ru/subject/lesson/4729/
https://resh.edu.ru/subject/lesson/5498/

41

[IpeobpazoBanust YMCIOBBIX
BBIPKEHUH, CONIEpKAIIUX
CTEIICHU W KOPHHU

42

HppanuonaibHble ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLICHUS
UPPALMOHAIILHBIX YPaBHEHUN

43

44

45

HppanmonansHble ypaBHEHUS.

OcCHOBHBIE METO/IbI PELLICHUS
VPPALMOHAIBHBIX YPaBHEHUI

HpparmonansHble ypaBHEHUS.

OcHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHM

PaBHOCUIIBHBIE TIEPEXO/BI B
pELIEHNN UPPALMOHATIBHBIX
YpaBHEHUU

46

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUU

47

48

49

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPAIUOHAIBHBIX
YpaBHEHUU

PaBHOCHITBHBIE IEPEXO/BI B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHUU

CBoiicTBa u rpaduk KopHs N-
Olf CTETIeHHU KaK (pYHKIIUU
00paTHOM CTETeHu ¢
HATYPaJbHBIM ITOKA3aTeJIeM

https://resh.edu.ru/subject/lesson/3798/

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

https://resh.edu.ru/



https://resh.edu.ru/subject/lesson/3798/
https://resh.edu.ru/subject/lesson/5569/
https://resh.edu.ru/

50

CgoiicTBa u rpaduk KopHs N-
Oii CTETIeHU KaK (PYHKIIUU
00paTHOM CTENEHU C
HATypaJbHBIM ITOKa3aTeIIeM

https://resh.edu.ru/

51

KonTtponsHas pabora:
"CBoiicTBa u rpaduk KOpHs N-
Ol CTeneHu.
WppaunonanbHble
ypaBHeHuUs"

https://resh.edu.ru/

52

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

https://resh.edu.ru/

53

54

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

CreneHb ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIMS, €€
cBOIicTBa U rpaduk

56

57

58

Hcnons3oBanue rpaduka
GyHKIMH [T PEeIICHUS
YpaBHEHUU

Hcnonb3oBanue rpapuka
(GYyHKIMU 1715 pelieHust
YpPaBHEHUNU

IToka3arenbHble ypaBHEHHS.

OcHOBHBIC MCTOJbI pCHICHUSA
MNOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/subject/lesson/3841/

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

59

IToka3aTenbHbIE ypABHEHUS.
OcHOBHBIE MCTOJBI pCHICHUA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/3841/
https://resh.edu.ru/subject/lesson/5627/

II0OKa3aTeJIbHBIX YPABHEHUM

IToxasaTennHBIE YpPaBHCHUA.

60 OCHOBHBIE METO/IbI PEIICHUS
II0OKa3aTeJIbHBIX YPAaBHEHUU
KonTponbhas pabora:

61 "[TokazarenpHast QyHKITHS.
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm yucna. CoiicTBa
norapudma

63 Jlorapudwm gucia. CBoicTBa
norapudma

64 Jlorapudm yucna. CoiicTBa
norapudma

65 JlecaTnvHbIe U HATypaIbHbIE
J0rapupmbl

66 JlecaTnuHble U HaTypaJIbHBIC https://lib.myschool.edu.ru/content/5049
aorapudmsl

67 [TpeoOpazoBanre BbIpaKEHHH, https://resh.edu.ru/subject/lesson/5753/
coJiepKaluX Jorapu(mbl

68 [IpeobpazoBanue BhIpaXeHUH, https://resh.edu.ru/subject/lesson/3823/
coJiep KaluX Jorapu(mol

69 [IpeoOpazoBanme BBIpaKEHUH,
CoJIepXKamIux JorapudMbl

70 Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpadux

71 Jlorapudmuueckas GyHKUIUs, https://resh.edu.ru/subject/lesson/3834/
e€ cBoiicTBa U rpadux

72 Hcnons3oBanue rpaduka https://resh.edu.ru/subject/lesson/4732/



https://lib.myschool.edu.ru/content/5049
https://resh.edu.ru/subject/lesson/5753/
https://resh.edu.ru/subject/lesson/3823/
https://resh.edu.ru/subject/lesson/3834/
https://resh.edu.ru/subject/lesson/4732/

(byHKUIMU 1715 pelieHust
ypaBHEHUU

73

74

75

76

77

78

79

Ucnonb3oBanue rpaduka
(byHKUIMU 1715 pelieHust
YpaBHEHU I

Jlorapudpmudeckue
ypaBHeHHst. OCHOBHBIC
METOTbI PEIICHUS
norapuGpMUIEeCKUX
YpaBHEHUU

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCUHICHUA
norapuGpMUIeCKuX
YpaBHEHUU

Jlorapugmuueckue
ypaBHeHHs. OCHOBHBIE
MCTO/Ibl PCUHICHUA
Jorapu(pMUUECKUX
YpaBHEHUU

PaBHOCUIIBHBIE TIEPEXO/BI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JOrapuPpMHUUECKUX
YpPaBHEHUNU

KonTponbhas pabota:

"Jlorapudmuueckast pyHKIUS.
Jlorapugmuueckue

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ypaBHEeHHUA"

80

81

82

CuHnyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHUCIIOBOIO
aprymeHra

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

ApKCUHYC, apKKOCHUHYC U
ApKTaHT€HC YHUCIIOBOTO
aprymeHra

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

83

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOIO
apryMeHTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUYECKUX
(GyHKIUI YnCI0BOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYKHOCTb, OIIPENEICHUE
TPUTOHOMETPUYECKUX
GyHKIUI YHCI0BOTO
apryMeHra

https://resh.edu.ru/subject/lesson/4733/

86

87

OcCHOBHBIE
TPUTOHOMETPHYECKHE
bopmybl

OCHOBHBIE
TPUTOHOMETPHYECKHE

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

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

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



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/subject/lesson/4733/
https://resh.edu.ru/subject/lesson/6019/
https://resh.edu.ru/subject/lesson/3863/
https://resh.edu.ru/subject/lesson/4735/

bopmybr

88

89

90

OcHOBHbIE
TPUTOHOMETPHUYCCKHE
bopmybr

OcHOBHbIE
TPUTOHOMETPHYECKHE
bopMyJIBI
[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

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

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

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

91

[Ipeobpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAXKEHUM

https://resh.edu.ru/subject/lesson/3489/

92

93

94

[Ipeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

[TpeoGpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenue

TPUTOHOMETPUYECKUX
YpPaBHEHUNU

https://resh.edu.ru/subject/lesson/3887/

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

95

Pemenne
TPUTOHOMETPUYECKUX
YpPaBHEHUNU

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

96

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

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



https://resh.edu.ru/subject/lesson/6322/
https://resh.edu.ru/subject/lesson/4735/
https://resh.edu.ru/subject/lesson/4734/
https://resh.edu.ru/subject/lesson/3489/
https://resh.edu.ru/subject/lesson/3887/
https://resh.edu.ru/subject/lesson/4238/
https://resh.edu.ru/subject/lesson/3898/
https://resh.edu.ru/subject/lesson/4324/

97

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHU I

https://lib.myschool.edu.ru/content/5616

99

100

101

102

103

104

Pemenue
TPUTOHOMETPUUIECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUUECKHUX
ypaBHEHUU

KonTponbhas pabora:
"TpuroHomeTpuyecKue
BBIPKECHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHA"

ITocnenoBaTenbHOCTH,
CITIOCOOBI 3aJaHUS
MOCJIeOBATEIbHOCTEH.
Metoa maTeMaTHueCcKOM
WHIYKITAN

MoHOTOHHBIE U
OTpaHUYECHHBIE
MOCJIeJOBAaTEIbHOCTH.
Ucropus ananmza 6eCKOHEUYHO
ManbIX

Apudmernueckast mporpeccus

https://lib.myschool.edu.ru/content/5616

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

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

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

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



https://lib.myschool.edu.ru/content/5616
https://lib.myschool.edu.ru/content/5616
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6320/
https://resh.edu.ru/subject/lesson/6321/

105

I'eomeTrpuueckas nporpeccust

106

107

beckoneuHno yObIBarommas
reoOMeTpUYEeCcKasl Mporpeccus

CymMmMa 0eCKOHEUHO

yOBIBAIOIICH T€OMETPHUIECCKOM
IPOrpeccuu

108

JInHEeNHbBIN 1
SKCITOHEHIIMAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOIEHTOB

https://resh.edu.ru/subject/lesson/4925/

109

JInHEeNHbBIN 1
AKCIOHEHUIHAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOIEHTOB

110

Hcnonb3oBanue nmporpeccuun
AJI pCHICHU A pCAJIbHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

111

112

KonTponbhas pabora:
"ITocaemoBaTeILHOCTH U
nporpeccun”

HemnpepoiBHbIe QYHKIIUN U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB QyHKIUI

114

115

CaoiicTBa (QyHKUIMH
HETIPEPHIBHBIX HA OTPE3Ke
CgoiicTBa (yHKIMIA
HEMpEePHbIBHBIX HA OTPE3Ke

https://lib.myschool.edu.ru/content/4519



https://resh.edu.ru/subject/lesson/4925/
https://lib.myschool.edu.ru/content/4519

Metox UHTEPBAIOB AJIst

116
pelleHus] HEPABEHCTB
117 Metox UHTEPBANIOB AJIst
pelLIEeHNs HEPABEHCTB
118 MeTto UHTEpBaIOB I
pelleHus] HEPABEHCTB
IIpumeHeHne CBOMCTB https://resh.edu.ru/subject/lesson/6112/
119 HENPEPBIBHBIX (PYHKIMIA 115
pelieHus 3aaau
[IpuMeHeHne cBOMCTB
120 HETPEPHIBHBIX QYHKIHHA 151
pelieHus 3a1a4y
121 [TepBast u BTOpas
POU3BOJIHBIC (PYHKIIUU
Onpenenenue,
122 TEOMETPUUYECKUNA CMBICT
IIPOU3BOJHOU
123 Onpenenenne, GuzndecKuii https://resh.edu.ru/subject/lesson/4923/
CMBICJI ITIPOU3BOHOM
124 YpaBHEHHE KacaTeIbHOU K https://resh.edu.ru/subject/lesson/6114/
rpaduxy pyHKINN
195 YpaBHEHHE KacaTEIbHOU K
rpaduxy pyHKINN
126 [Tpou3BogHBIE 3JIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/3954/
byHKIMA
197 [Ipon3BoIHBIE 3JIEMEHTAPHBIX https://resh.edu.ru/subject/lesson/4922/
byHKIMA
128 [IponsBoHas CyMMBI, https://resh.edu.ru/subject/lesson/6114/



https://resh.edu.ru/subject/lesson/6112/
https://resh.edu.ru/subject/lesson/4923/
https://resh.edu.ru/subject/lesson/6114/
https://resh.edu.ru/subject/lesson/3954/
https://resh.edu.ru/subject/lesson/4922/
https://resh.edu.ru/subject/lesson/6114/

MPOU3BEICHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

[IpounsBoHasA CyMMBI,

https://resh.edu.ru/

129 IIPOU3BENICHUS, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA
[IpousBogHas CyMMBI, https://resh.edu.ru/
130 MIPOU3BEICHHUS, YACTHOTO M 1
KOMITO3UITNH (PYHKITHIA
131 KoHTtposbHas padora: 1 1 https://resh.edu.ru/
"IIpousBoanas"
[ToBTOpenue, 06001ICHNE, https://resh.edu.ru/
132 CUCTeMAaTH3aIHs 3HAHUH: 1
"VpaBueHnus"
[ToBTOpenue, 06001ICHNE, https://resh.edu.ru/
133 CUCTeMAaTH3aIis 3HAHUI: 1
"OyHkIIn"
134 Hrorosast KOHTpOIbHAs 1 1 https://resh.edu.ru/
pabota
135 Hrorosas KOHTpOJIBHAA 1 1 https://resh.edu.ru/
pabota
136 [ToBTOpEHHE, O606III€HIiIe, 1 https://resh.edu.ru/
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB 136 10

[10 ITIPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [IpumeneHne mpoU3BOIHON K UCCIIEI0BAHUIO 1
(byHKIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI
5 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1
GbyHKIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI
3 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIHMH HA MOHOTOHHOCTD M OKCTPEMYMBI
4 [IpumeHeHne Mporu3BOIHON K UCCIEI0BAHUIO 1
(byHKIUI HAa MOHOTOHHOCTh M 9KCTPEMYMBbI
5 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1
HKIIUI1 HA MOHOTOHHOCTD U 9KCTPEMYMBI
y y
axo’KJeHHe HauOOJIbIIEro U HAUMEHBIIETO
H 0
3HA4YeHHUs1 HeTIpephIBHOHN (pyHKIMM Ha
7 1
OTpE3Ke
Haxosxnenne HanOObIIEro 1 HAUMEHBIIETO
3HA4YeHHUs1 HeTPEphIBHOHN (PyHKIIMM Ha
8 1
OTpE3Ke
Haxoxnenne HanOOIbIIEro ¥ HANMEHBIIIETO
9 3HAYEHUS HeNPEepbIBHOM (PyHKINU Ha 1
OTpE3Ke
XO0XJACHNE HauOOJIbIIEro U HAaUMEHbILIET
10 Haxoxaenne HauboIbIIero U Haume ero 1




3HA4YEHHUs1 HeTPEPHIBHOHN (pyHKIMH HA
OTpe3Ke

11

12

13

Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HA4YEHHUs1 HeTPEPhIBHOHN (pyHKIMH Ha
OTpe3Ke

Haxoxaenne Hau6o1b111ero 1 HaUMEHbILIET0
3HAYEHUS HEMPEPbIBHOM (PyHKINU Ha
OTpe3Ke

[IpumeneHne mpoOU3BOTHON I HAXOXKIACHUS

HaWJIy4dIICroO pCHICHUA B IIPUKIIATHBIX
3aJadax

14

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HaWJIy4IlEero pemeHus B IPUKIaIHbIX
3aJadax

15

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyJIoN Hin
rpaduKoM

16

[IpuMeHeHne Mpou3BOJHON [
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyJIoN Hin
rpaduxom

17
18

Komnozunus GyHkuumit

Komnozunus yHkuuit

19

20

Komnozunus ¢pyHkuit

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJAMHATHOMU TIOCKOCTH

21

['eomerpuueckue 0Opas3sl ypaBHEHUN Ha




KOOPJAMHATHOW INIOCKOCTH

Kontponbnas padota: "MccnenoBanue

22 (GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (QYHKITUH.
[IpaBuia Hax0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMeHTapHBIX QYHKIUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Boruncnenue onpenenéHHOro uHTerpaia mo
dbopmyiie Hetorona-Jlelioamma

98 Brruncnenue onpenenéHHOro HHTerpana mo
dhopmyne HeroTona-Jleitonuna

29 [IpuMmeHeHne nHTEerpana Ui HaXOXKACHUS
Ioaiel TIOCKUX PUTyp

30 [IpumeHeHue nHTerpana i HaX0XAeHUs
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemenuit AudepeHnarbHbIX
ypaBHEHUU

39 [Tpumeps! pemenuit AudGepeHnnaTbHbIX
ypaBHEHUH
MatemaTtnueckoe MOJEIUPOBAHUE PEATbHBIX

33 MIPOIIECCOB € TTOMOIIBIO AU PepEeHINATHHBIX
YpaBHEHUI

34 KonrtponsHas padora: "[leppooOpazHas u

uHTerpan




Tpuronomerpuueckue GyHKINHU, UX

35 . 1
CBOMWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKINHU, UX 1
CBOMWCTBA U IrpapuKu

38 Tpuronomerpudeckne GyHKINHU, UX 1
CBOWCTBA U IrpauKu

39 Tpuronomerpudeckne GyHKINHU, UX 1
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 ypaBHEHUH C OMOIIIBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUN C IIOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YPaBHEHUH € TOMOIIbIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

43 YPaBHEHHI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTpUUYECKNX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1

47 Pemrenne TpuroHOMeTpUUECKNX HEPABEHCTB 1

48 KontponsHas padora: "I'paduku 1

TPUTOHOMETPUYECKUX (QYHKITHI.




Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHEBIE MCTOJbI pCHICHUS

49 MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHbIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOBI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METOABI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOABI PELICHUS
norapuMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
HPpaIMOHAIILHBIX HEPABCHCTB

58 OcHOBHBIE METOBI PELICHUS
UppaIllMOHANILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB

60 OCHOBHBIE METOBI PEIICHUS
HPPAIMOHAIILHBIX HEPABCHCTB

61 I'padmyeckue MeToAbl perieHus
UppaIlMOHATLHBIX YpaBHEHUI

62 I'paduueckne MeTOBI PEIICHHS




HMPPALMOHAIIBHBIX YPAaBHEHUN

63

64

I'padpuueckue MeTo bl peLeHus
[I0KA3aTENIbHBIX YPAaBHEHU N

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyeckue MeToAbI pericHUs
JorapupMHUUECKUX ypaBHEHUN

66

67

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
norapuMUUECKUX HEPABEHCTB

68

I'padmyeckue MeToabI pemieHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

69

70

71

I'paduueckue MeToabI peIICHUS
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
YpaBHEHUI

I'padmyeckue MeToAbI pemieHus
MOKa3aTeIbHBIX U JOrapu(PMUIECKUX
HEPaBEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPaBEHCTB

72

KonTponbnas pabora: "UppanroHnanbHele,
MoKa3aTebHbIE U Jorapu(MuIecKue
HepaBeHCTBA"

73

KommiekcHeie uncna. AnreOpandeckas u
TpUTOHOMETpHYECKask GOPMBI 3aIHCH




KOMIIJICKCHOT'O YHncCJia

KowmrmiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMHU YU CJIaMHU

76 Apudmerndeckue onepanum ¢
KOMILIEKCHBIMU YU CJIaMHU

77 N300parkeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOM INIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOP/AMHATHOH MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILIEKCHOTO YHCIIa
[TpuMeHeHne KOMIIEKCHBIX YHCEN JUIs

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3aja4

82 KonTponbnas padora: "KommiekcHbie
gucia"

83 HartypanbHble 1 1ienbie yncia

84 HatypanbHble u ensle uncia

85 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
qHCcen

86 [TpuMeHeHre TPU3HAKOB IETMMOCTH ENbIX
qucen

87 [IpuMeHeHne MpU3HAKOB ACITUMOCTH HEITBIX




yucen: HOJl u HOK

HpI/IMCHeHI/Ie IIPU3HAKOB ACIMMOCTHU LEIIBIX

88 yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB IETUMOCTH LEIIbIX
YHCeN: OCTaTKU 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX

91 yuces: aropuT™ EBknnia ais pereHus
3aJ1a4 B LIEJIBIX YKCIax

92 Kontponbnas padota: "Teopus menbix
yucen"
CucremMa 1 COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIECTBUSA
CucremMa 1 COBOKYTHOCTh YpaBHEHUH.

94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUIN
OCHOBHBIE METOBI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEW MPpaLlMOHAIBHBIX
ypaBHEHUU

97 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTEIbHbIX YPABHEHUI

08 OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX YPABHEHUI

99 OCHOBHBIE METOJIbI PELICHHS CUCTEM U




COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

100

101

102

103

104

105

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUU

IIpuMeHEeHNnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3NUYHBIX 001aCTe HAYKH U PEeaTbHOM
YKU3HU, HHTEPIIPETALUS [I0Jy4EHHBIX
pe3yJIbTaToOB

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7ad u3
pa3NUYHBIX 001aCTe HAYKH U PEeaTbHOM
KU3HM, HHTEPIIPETALUS [I0Jy4EHHBIX
pe3yJIbTaToOB

IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3
pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
KU3HU, HHTEPIPETALUS OTYyYEeHHBIX
pe3yIbTaTOB

KontponsHas padora: "Cucremsl
paloOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U Jorapu(pMUIecKux

ypaBHEeHU"

PanunoHannHBIC YpaBHCHHU C I[TapaMCTpaMU

106
107

PannonaneHble HepaBeHCTBaA ¢ apaMeTpamMu

PanmoHanbHBIE CHCTEMEI C ImapaMeTpaMmu

108

HppanmonanbHble ypaBHEHUS, HEPABEHCTBA

R




C IapaMeTpamMu

109 HppanmonanbHble CUCTEMBI ¢ TapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEpAaBEHCTBA
C mapameTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116 TpuroHoMmeTpuvecknue CHCTEMBI C
napameTpamu
ITocTpoenue u uccienoBanue

117 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYyallHil C MOMOIIBIO YPABHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYyallUii C TOMOIIBIO CUCTEM YpaBHEHHUH C
napameTpamu
ITocTpoenue u uccienoBanue

119 MaTEeMaTHYECKHUX MOJIENIeH peabHbIX
CUTYyalUi C TOMOIIIBIO CUCTEM ypaBHEHHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢

napamerpamu”




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

121 2. n n
3HaHUi: "YpaBHEHUS

122 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHuii: "YpaBHeHus. CuctemMbl ypaBHEHUN"

124 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHuii: "HepaBeHncrna"

127 [ToBTrOpenue, 0000IEHNE, CUCTEMATH3AIHS
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

128 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "lIponsBoanas u e€ npumeHeHue"

130 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHKUN"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "OyHkun"

133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHui: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 HroroBast koHTpobHAs paboTa




136

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

CalThl U151 yyaluxcsi:

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/

3. ege.fipi.ru/
4. http://www.matematika-na.ru

5.0unmknonenus st nereid http://the800.info/yentsiklopediya-dlya-detey-matematika

6.DHIIUKJIONE AN 10

marematuke http://www.krugosvet.ru/enc/nauka_i_tehnika/ MATEMATIKA .html
7.CripaBOYHHK 110 MATEMAaTHKE IS

IKOJIBHKUKOB http://www.resolventa.ru/demo/demomath.htm

8 Maremaruka on-naiin http://uchit.rastu.ru

CalThl 151 yuuTenen:

ITencoseTt, maTeMmaruka http://pedsovet.su/load/135

VYuntensckuii mopran. Maremaruka http://www.uchportal.ru/load/28

VYPpokwu Ui yunuTens MaTeMaTHKH, anreopsl, reomerpun http://www.uroki.net/docmat.htm

S uny Ha ypOK MaTeMaTHKU (METOAMYECKUE pa3paboTkH). — Pexxum

noctyma: Www.festival.1september.ru

Enunas xomtekius oOpa3oBaTeabHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru/

®enepalibHbIN LIEHTP HHPOPMAIIMOHHO — 00pa30BaTeNbHBIX pecypcoB. — Pexum
noctyna: http://fcior.edu.ru/



https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1654958528941458&usg=AOvVaw27RpvSxR8LBbzjrhIqGv15
https://www.google.com/url?q=http://www.festival.1september.ru&sa=D&source=editors&ust=1654958528943762&usg=AOvVaw2dlAbMzdf_3FLn4awaplqS
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1654958528944197&usg=AOvVaw1a23ORJIxgFDMIQtNKRHWs
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&source=editors&ust=1654958528944197&usg=AOvVaw1a23ORJIxgFDMIQtNKRHWs
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&source=editors&ust=1654958528944542&usg=AOvVaw188YSNIN-F4WYClVUSC4s3




		2023-08-30T12:42:42+0700
	Светлана Петровна Бажова
	я подтверждаю этот документ своей удостоверяющей подписью




