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HHOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma mo yue6Horo npeamera « Anredopa» aisa 10-11 kiaccoB Ha
yrayOonéHHOM  ypoBHE pas3paboTaHa B cooTBercTBUM ¢ DenepaibHbIM
rocyJapCTBEHHbIM  00pa30BaTENbHBIM  CTAHIAPTOM  CPEAHEro  OOIIero
oOpa3oBaHUs, YTBEPXKIEHHBIM  TpHUKa3oM MUHUCTEpPCTBA  MPOCBELICHUS
Poccuiickoit  ®enepaniun ot  17.05.2012r. Ne 413 (¢ uU3MEHEHHSIMH U
JOTIOJTHEHUSIMU ), B cOOTBETCTBUM ¢ DenepanbHOi 00pa3oBaTeIbHON TPOrpaMMoit
cpenHero ooOmero o0pa3oBaHMs, YTBEPKIECHHOM TMpuKazoM MuHHCTEpCTBA
npocsemenus Poccuiickoit @enepaunu ot 18.05.2023r. Ne371

(3apeructpupoBaH MunucrepctBoM  toctuinn  Poccuiickonn  depepannu
12.07.2023r. Ne 74224).

VYuebHsbIil kKypc «Airedpa ¥ Havalla MaTEMAaTHYECKOTO aHaIN3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MOpOrpamMMe CpeaHero oOIiero oopa3oBaHWS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
M3YUYCHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (OpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE O0y4YaroIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUUISL OCBOEHUS MHPOPMATUKU, OOIIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYyTHUX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYJIUPYeT CBOU
JIOCTUKEHHUS B MaTeMaTH4ecKoi opme.

VY4eOHblli Kypc anreOpsl M Hadall MaTeMaTUYeCKOT0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY /Ul YCIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OWOJIOTHH,
MOHMUMAaHUSI OCHOBHBIX TEHJICHIIMMA Pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIh30BaTh WX IS JaJbHEHWIIEro oOpa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi OBiaJiecHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU aJreOpbl M MaTeMaTHYeCKOTO aHaju3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIIUA U PACCYXIaTh JEAYKTHUBHO, HCIIOIH30BAThH
00001IIeHNe W KOHKPETH3allUi0, a0CTparupoBaHWE U aHAIOTHIO, (GOpMHPYET
KpPEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usyuenus yueOHOro kypca «Anredpa ¥ Hayaia MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIIeHUs] MPUKIAJAHBIX 3aj1ad,



CaMOCTOATEJIBHOTO IIOCTPOEHUSI MaTEMAaTUYECKUX MOJEIEH PEAbHBIX CHUTyaluH,
UHTEPHpPETallMd  IIOJYYCHHBIX  pPEUICHUH, 3HAKOMATCA C  IIpUMEpaMu
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKE U HCKYCCTBE, C
BBIAAIOLIIMMUCS MaTEMAaTHYECKUMU OTKPBITUSMU U UX aBTOPaMH.

VY4eOHbIii Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIBHBIM MOTEHIHAIIOM,
KOTOpBI peanu3yeTrcss Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIMIA
(GbopMUPOBaHHIO HAYYHOTO MHPOBO33PEHMs, TaK U dYepe3 crneuuduky ydeOHOit
NEeATEeITLHOCTH, TpeOyIomed MPOAOIKUTEIBPHOW KOHIIGHTPAIMd BHUMAHUSA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a  IOJYYEHHBII
pe3ynbTar.

B ocnoBe Mmertomuku oOydeHus anreOpe M HayalaM MAaTeMaTH4YeCKOTro
aHaJln3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykType yueOHOro kypca «Airedpa W Hadajga MaTEeMaTHYECKOTO
aHaJIKM3a» BbIIEJIEHBI CIEAYIOLIUE COAECpKATEIbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUKCIEHU», « DyHKINU U rpaduKn», «YpaBHEHUS U HEpaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEpPKATEeIbHO-METOIMUECKUE JIMHUM HW3Y4aloTcd Ha MPOTSHKEHHHM [JBYX JIET
oOy4yeHHs Ha YPOBHE CpEIHEro oOluiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyr Apyra U MOCTENEHHO HAChIIAsCh HOBBIMU T€MaMM M paznenamu. J[aHHbIN
y4eOHBI KypC SBJISIETCA MHTETPAaTUBHBIM, IIOCKOJIBKY OOBeAMHSET B cele
COJIep)KaHUE HECKOJIbKUX MAaTeMAaTUYECKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMaTUYECKUI aHalIu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromiuecs OBJAJIEBAIOT BCE Ooliee
HIMPOKUM MAaTEMaTHYECKUM ammnapaTroM, y HUX MOCJIeI0BaTEIbHO (hopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJb peaJbHOM
CUTYallMM, IPUMEHATh 3HAHUS, MOJIyYEHHbIC NIPU U3YYEHUH Y4eOHOro Kypca, AJis
pelIeHus] CaMOCTOATENBHO C(HOPMYIMPOBAHHON MAaTeMaTUYECKON 3aJauM, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHo-MeTOoAMYECKasd JIMHUAS «Hucna W BBIYMCIEHUS) 3aBEPIIAET
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BAaHUS JACHCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAYaToO Ha YpPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpazoBaHus 0co00O€ BHUMaHue yAesieTcss  (OPMUPOBAHMIO  HABBHIKOB
palMoOHANIbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOsl MCHOIB30BAHUE Pa3IMUHBIX
dbopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUJKY, BBIIOJHATH MPHUOIMKEHHBIE

BBIYHCJICHUA, OLCHHWBATHL YMCJIOBBIC BBIPAKCHUA, pa6OTaTB C Mar€MaTU4CCKNMMU



KOHCTaHTaMU. 3HAKOMbIe OOYyYaroIIMMCs MHOYKECTBA HaTypajlbHbIX, LEJbIX,
pallMOHAIBHBIX W JCHUCTBUTENBHBIX  YHUCEN  JIONOJIHAKOTCA  MHOKECTBOM
KOMIUIEKCHBIX 4HcCeld. B  KakIOM H3 3THX MHOXECTB PpPacCMaTPUBAOTCS
CBOMCTBEHHbIE €My cleuu(UUYECKue 3aJaud M OIEpaluu: JEeJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX YHUCEN, OCOOble CBOMCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE ONEpaIM, a TAKXKE
U3BJICUCHNE KOPHSI HAaTypaJIbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEN.
braromapss mocnenoBaTeIpHOMY PACIIMPEHUIO Kpyra HCIOJNb3yEMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMM UX NPUMEHEHUs JJI PELICHUs PA3JIMYHBIX 3a/1a4
(dopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ pOJH B
IOCTPOCHUU MOJIEJEH peanbHOro0 MHUpPA, HIMPOKO MCIOJb3YIOTCS 00O0OLIeHHE U
KOHKpETH3aLusl.

JIuaus «YpaBHEHUS] M HEPABEHCTBA» PEATU3YyETCs HA MPOTSHKEHHUH BCErO
oOyuyeHHs Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IlporpamMmbl TpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynbTaTe OOy4YaromIMecs OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PELIEHUs
palMOHAIBHBIX, HWPPALMOHAIBHBIX, [OKA3aTEIbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,
cojepkalux mapaMerpsl. llosydeHHble yMEHHS IIMPOKO HCIOJIb3YIOTCS MPH
UCCJIETOBAHUM (DYHKIMI ¢ TOMOILBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIIATHBIX
3a/lay 1 3a7a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxxaTenbHasi IMHUSA BKJIIOYAET B ce0s Takke (POpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Tsl 1Mo  ¢opMynam, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHX BBIPAKEHHUH, a TaKXKe BBIPAKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmel. brarogaps m3yuyeHuio anreOpandeckoro
Marepuana NPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOrO MBIILICHUSI O0y4YaromMUXcsa, (OPMUPYIOTCS HABBIKUA ETyKTUBHBIX
paccyXleHuid, pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEJCTABICHUSA
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEpPaBEHCTB. AnreOpa
npemyaraetT 3(QQEeKTUBHbIE HMHCTPYMEHTBHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NeperyieTaeTcs ¢ APYTUMH JIMHUSMU y4e0HOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3yuenue creneHHon,



MOKa3aTeJIbHOM, JJorapu(PMUUYECKOl 1 TPUTOHOMETPUUYECKUX (DYHKIIMA, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTHX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKAM AHAIU30M,
TaKk U C pEIIeHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM OosblllIOE BHUMaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJiaMU 3aBHCUMOCTH MEXIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TMOJYy4YEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofep:kaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTUE YMEHHM
U HaBBIKOB, IMIO3BOJISIIOIIMX BBIPAXaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pa3nuuHON (opMe: aHATUTUYECKOM, rpaduyeckoi U cioBecHo. Ero miyuenwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIIEHHUS, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas JuHUs «Hadanma mareMaTnyeckoro aHaiau3a» IMO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTEeMAaTHYECKUX, TaK M MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX O0OyYarouuMcsl, TaK KaK Yy HUX MOSBISAETCA BO3MOXXHOCTb CTPOUTH
rpauKd CIOXHBIX (YHKIHMI, ONpEeAesniaTh MX HauOOJbIIME W HAaWMEHbILNE
3HAYEHHUA, BBIYUCIATH IUIOMAAu (PUryp U 0OBEMBI TEJ, HAXOAUTH CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas cojlep)kareiibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJWTh HAWJIydlllee pEHIeHHWEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 33/layax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMabHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHK{ B HayKe, TEXHUKE U UCKyccTBe. OOydaromyecs: y3HaT O
BBIJAIOLIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopnepxarenpHO-MeTOAUYECKas JUHUSA «MHOXKECTBa M JIOTMKa» BKIIFOYAET B
ceOsl 3IJIEeMEHThl TEOPUHM MHOXKECTB M MAaTEeMaTH4YEeCKOW JIOTMKH. TeopeTHuKo-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHK!
U Tpe[iaraloT HamOosee YHUBEPCAJIBHBIA fA3BIK, OOBEIUHSIONINI BCE pazieibl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HblE MaTEeMaTHYECKUE
JUCLUUIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [losTomy BakHO [aTh
BO3MOXKHOCTh 00ydYaromiemycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MAaTEMAaTUKH U HCIIOJIb30BATh €0 ISl BBIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKH CJIeAyeT IpU3HAaTh

CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWN M CJIEJIOBAHHWE ONPEICIEHHBIM



npaBuiaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
oOy4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOM PACCY’KJEHHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yue6HOM Kypce «Anrebpa ¥ Hayala MaTeMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTYyaIllMii, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapara aireOpbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJIaHUS BIUICTCHBI B KXKIIBIN U3 Pa3/eioB MPOTPaMMBI, TIOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCITONB3YeTCS I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpPraHU3yeTCs B MPOIIECCE U3YUCHUS BCEX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTHYECKOTO aHATN3ay.

Ha wusydenne yueOHOTO Kypca «Anrebpa W Hayaia MaTEMaTHYECKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
KJ1acce — 136 4acoB (4 yaca B HEJISIIIO).



COIEPKXAHUE OBYYEHUSA 10
KJIACC

Yuciaa v BIYMCICHUA
PanmonaneHelie yncna. OOBIKHOBEHHBIE U JECATHYHBIE TPOOH, IPOLICHTHI,
OeckoHeuHble nepuoanyeckue aApodu. IlpuMenenue npoOGell ¥ MPOLIEHTOB s
peLIeHUs NPUKIAJIHBIX 3a7a49 U3 Pa3JINYHbIX OTPACIIE 3HaHUN U PEAIbHON KU3HU.

JlelicTBuTenbHbIE Yucha. PanuoHanbHblE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepalMu € JCWCTBUTENBHBIMU  4YHUCIaMU.  MoOJynb
JEUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYNCICHHMN.

Crenenp ¢ nensiM nokaszaresneM. buHoM Herortona. Hcnosb3oBaHue
HOJXOJAIIEeH (POPMBI 3aIMCH IEHCTBUTENBHBIX YUCEN JIJIS PEIIEHUS TPAKTUUYECKUX
3a]1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C pauuOHAJBHBIM IIOKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JEACTBUTEIIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapudma. JleciTuuHbIE U HATypaJIbHbBIE
JorapuMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
aAPKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUS W YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOJbI PEIICHUS LIEJIbIX U APOOHO-pAllMOHANBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIEHbl OT OJHOW IEepeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIbBIMUA
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIIEHU U KOPHHU.

NppannonanbHbie ypaBHEHHS. OcHOBHBIE METOBI peneHus

UPPALMOHATBHBIX YPABHEHUIA.



[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIB PEIICHUS MOKA3aTEIbHBIX
YPaBHECHUU.

[Tpeobpa3zoBaHne BbIpaX)EHHM, COIEPIKALIUX JOTapru(MBbI.

Jlorapupmuyeckue YpaBHEHHS. OcHOBHBIE METObI peleHus
Jgorapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.

Pemenne cucrem JNMHENMHBIX ypaBHEHUW. MarTpuiia CHUCTEMbI JIMHEHHBIX
ypaBHEeHMI. OnpenenuTenb MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPEICIUTENS Ul PELICHUS
CUCTEMBl JIMHEWHBIX YpaBHEHHU. PelleHne NpUKIagHBIX 3a1ad C ITOMOILIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue IOCTPOEHHOM MOJEIU C
IIOMOLIBIO MATPHUIL] U ONPEIEIUTEIICH.

[TocTtpoeHne maTreMaTUYECKHUX MOJENEH PEATbHOM CHUTyalldd C IOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMU M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUKH

OyHKuMsA, crnocodbl 3agaHus (QyHKOuU. B3auMHO o00paTtHble (QYHKIUU.
Komno3zumms @ysnkmuii. I'papuk  QyHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpa@ukoB QyHKIHIA.

OO6macth ompeneneHuss U MHOXKECTBO 3HaueHui (yukmuu. Hymu QyHkiuu.
[TpomexxyTku 3HakomocTosiHCcTBA. UETHbIe 11 HeuéTHbIe QyHKmu. [leproguyeckue
¢yskun. IIpomMexxyTku MOHOTOHHOCTHM (PyHKUIMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosnpiiee n HauMeHblee 3HaueHus: QYHKIINH Ha POMEXKYTKE.

Jluneiinas, kBaApaTu4Has W JIpoOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKE U MTOCTPOCHUE UX TPa(UKOB.

CrenenHas pyHKIMS C HaTypaJlbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTenbHas u orapudmuueckas GyHKIHUU, UX CBOMCTBA U rpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIMM 1715 pellieHrs ypaBHEHUH.

Tpuronomerpruyeckass OKPYKHOCTb, OIIPEACIECHUE TPUTOHOMETPUYECKUX

(GYHKIMI YUCIOBOTO apryMEHTa.

CDyHKHI/IOHaHBHBIC 3aBUCUMOCTH B PpCaJIbHBIX IIpOoHCCCax U ABJIICHUAX.



I'paduku peasibHBIX 3aBUCUMOCTEH.
Hauasia MaTeMaTH4eCKOI0 aHAJIHU3A

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus MOcIeAoBaTelbHOCTEH. MeTon
MaTeMaTH4YECKON WHIYKIHH. MOHOTOHHBIE U OTpaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAlIh3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas mnporpeccuu. beckonedHo yObiBatromias
reoMerpuueckas nporpeccusi. CyMMma 0€CKOHEYHO YyOBIBAIOIIEH TeOMETPUUYECKON
IPOrpecchui. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
pOLEHTOB. VICnosb30BaHWE TIPOTPECCHH UL PELICHUS pPEeajbHBIX 3a1ad
IIPUKJIATHOTO XapaKTepa.

HemnpepoiBable ¢GyHKIMM W MX CBOMCTBAa. TOuku paspbhiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIMHA HENPEpPHIBHBIX Ha OTpe3ke. MeToj
VHTEPBAJIOB Il PEUICHHUS HEpaBeHCTB. lIpuMeHeHune CBOMCTB HENpPEpPBIBHBIX
byHKUIMNA 15 penieHus 3a1ay.

[lepBas u BTOpas npousBojiHbie GyHKIMU. OnpeaeneHue, reoMeTpuIecKuil u
(U3MYECKUI CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeIbHOM K TpaduKy QyHKIUY.

[IpousBogHbIe  dJEMEHTApHBIX  (YHKIIUMA. IIponsBogHass  CymMBbl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€ECTBO, oOmnepanyyd HajJ MHOXKECTBAMH M HX CBOMCTBA. J[narpammebl
Ounepa—Benna. I[lpumeHeHME TEOPETUKO-MHOXXECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3aJad U3 JAPYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOro OOBEKTa, CIEACTBHE,

A0Ka3aTcJIbCTBO, PABHOCHIILHBIC YPABHCHUA.

11 KUIIACC

Yuciia ¥ BBIYUCTICHUSA

Harypanbsubie u nenble yncna. [I[pumeHeHre NPU3HAKOB JIETMMOCTU LEIbIX
yucen, HauOospmuid obmui aemurens (mamee — HOJl) u HauMenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkianaa st pemeHus

3a4a4 B OCJIbIX YHUCIaX.



Kommnekcuble uuncna. AnreOpaudeckas U TpPUTOHOMETpUYecKas (HOpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYECKHe Omneparuy ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-0i1 creneHn U3 KOMIUIEKCHOTO uucna. [IpumeHenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHNs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPAaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. Perenrne TpuroHoOMEeTpU4ECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PEIIECHUS TIOKa3aTeJbHBIX U  JIOTApU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METOIbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUII.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PEILICHUIO
MaTeMaTHUUeCKUX 3aJad M 3aJad U3 pa3IUYHbIX OO0JiacTell HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJTYyYEHHBIX PE3YJIbTATOB.

DOyHkuuu U rpadpuku

I'padpux xommosuuuu Qyskuili. ['eomerpuueckue o0pa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

I'paduueckue Meroabl pelieHHs ypaBHEHUN W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMNH Ui HCCIENOBAHUS MPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauvana MaTeMaTH4eCcKOro aHajamnsa

[IpumeneHnre MPOU3BOIHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH H
3KCcTpeMyMbl.  HaxoxneHue  HamOoNbLIEro M HAUMEHBIIETO  3HAuYEHUM
HEMPEPHIBHON (QYHKIIMU HA OTPE3KE.

[IpyumeHeHne NPOU3BOJHOM Ui HAXOXKICHUS HAWIy4dllero pEeleHus B
NPUKIAIHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.



IlepBooOpa3Has, OCHOBHOE CBOMCTBO nepBooOpasHbIX. IlepBooOpa3Hble
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoxaeHUS TIEPBOOOPa3HBIX.

WNurerpan. I'eomerpuueckuit CMBICII VHTETpaa. Brruncienne
onpenenéHHoro uaTerpana no gopmyne Hetotona-JIeitouuna.

[IpumeneHne uHTErpajia A HaXOXKJIEHUS IUIOIAAeH MIOoCKUX (Guryp u
00BEMOB F€OMETPUUECKUX TEII.

[Ipumepsr pemennii nuddepeHIHaNbHBIX ypaBHEHUH. MareMaTtudeckoe

MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  TuddepeHInaTbHbIX
YPaBHEHUM.
IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHHMA VYYEBHOI'O KYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHH) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JINYHOCTHBIE PE3YJIBTATDI

1) rpam/JaaHCKOT0 BOCHUTAHUA: COOPMUPOBAHHOCTh T'PAKIAHCKOU
MO3UIIMUA 00YYAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHa POCCHICKOTO
oOIIeCTBa, MPEACTABICHUE O MATEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TpakIaHCKOro oOIiecTBa (BBIOOPHI,
OTIPOCHI U JIPYTO€), YMEHUE B3aUMOJICHCTBOBATH C COIMATBHBIMA HHCTUTYTaAMH B
COOTBETCTBHH C UX (YHKIUSIMH U HA3HAYCHUEM;

2) NATPUOTHUYECKOr0 BOCHUTAHMS: CHOPMUPOBAHHOCTH POCCUUCKOM
IPKIAHCKON HICHTUYHOCTH, YBAXKEHUSI K MPOIUIOMY M HACTOSIIEMY POCCUMCKON
MaTeMaTUKH, [ICHHOCTHOE OTHOIICHUE K JOCTH)XEHUSM POCCUUCKUX MaTEMaTUKOB
U POCCUMCKOW MAaTEeMaTUYECKOW IIKOJIbI, MCHOJb30BAHUE ATUX JNOCTHKECHHUMU B
JIPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) JYXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMS: OCO3HAaHUE JTYXOBHBIX
IIEHHOCTEH POCCUICKOTO Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO MOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH U ISITEIbHOCTHIO YUEHOTO, OCO3ZHAHUE
JUYHOTO BKJaJa B IOCTPOCHHE YCTOHYMBOIO OyAymiero; 4) 3cTeTu4ecKoro
BOCIIUTAHMSA: OCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYasg JICTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PELICHUMN, pacCyKICHUM,



BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JInYHbIX BHJIOB UCKYCCTBA; D)
(u3nvyeckoro BOCHUTAHUA:

c(hOPMHUPOBAHHOCTh yMEHHUS TPUMEHATH MAaTeMAaTHYECKWEe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIIECHUE K
CBOEMY 3J0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, PETyJsipHas (U3UYECKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATHAX CIIOPTHBHO-030POBHTEILHON JCSATCILHOCTRIO; 6) TPYyA0BOro
BOCIIUTAHUSA:

FOTOBHOCTh K TpPYyNy, OCO3HAaHUE ILIEHHOCTH TPYAOTIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccur W peanu30BbIBATb COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YUACTHIO B PCIICHUHU MPAKTUYCCKUX 3a/]a4 MaTeMaTHUCCKOW HAIPABICHHOCTH; /)
JIKOJIOrMYEeCKOro0 BOCIIMTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYphbl, TOHHMAHHUE BIIUSHUS
COLIMATIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLMATIBHOMN
Cpellbl, 0OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHUE MaTEeMATHUYEeCKUX 3HAHUW IS pelieHusl 3ajad B 00JacTu
OKPYXalIIEH Cpeabl, IJIAHUPOBAHUE IIOCTYNKOB W OIEHKH HMX BO3MOKHBIX
MOCIICACTBHIA JUIsI OKpY’KaroImehd cpeipl; 8) MeHHOCTH HAYYHOr0 MO3HAHMSA:
c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHON MPAKTUKHU, MTOHUMAaHWE MAaTeMAaTUYECKON HAyKU
Kak cepbl 4eTOBEYECKOU NIEITEIHLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH IS
pa3BUTUSA UMBUJIW3ALAM, OBJIAJICHUE SI3BIKOM MATEMaTUKH M MaTEMAaTHYECKOM
KYJIbTYpOH Kak CpPEACTBOM IIO3HAHHWS MHUpPA, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IETEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC yUeOHbIe AeiicTBUs ba3oBble Jlornueckue
AEHCTBUS: BBISABIATH U XapaKTEpU30BaTh CYLIECTBEHHBIEC IPU3HAKU
MaTeMaTUYECKNX OOBEKTOB,  INOHSATHH, OTHOLUEHUH MEXKIY NOHATHSIMU,
(opMyIMpOBATH ONpEENICHUS IOHATUMN, YCTaHABINBATh CYIIECTBEHHBIIH

NpU3HAK KJIacCU(PUKALUU, OCHOBAHUS sl 0000IIEHNS U CPAaBHEHUS, KPUTEPUU



MIPOBOAMMOTO aHAJIN3a; BOCIIPUHUMATb, dbopMynupoBaTh |
peoOpa3oBbIBATh CYKJICHHUS:

YTBEPIUTEIbHBIC U OTPHUIATEIbHBIC, SAMHUYHBIC, YaCTHBIC W OOIIHE, YCIOBHBIC;
BBISBJISITh MAaTEMATUYCCKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3U W TMPOTHBOPEUYUS B
dakTax, JaHHBIX, HAOTIOJACHHUSIX W YTBEPXKACHUSAX, MpEajiaraTb KPUTEPUH IS
BBISIBJICHUSI ~ 3aKOHOMEPHOCTEH W MPOTHBOPEUYWH;  JeNnaTh  BBIBOABI  C
UCTIOJIb30BaHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUM, YMO3AKIIOYEHUH TIO0 aHAJIOTHUHU; TPOBOJIUTH
CaMOCTOSATENFHO J0KAa3aTeIhCTBA MAaTEMATHUCCKUX YTBEPKIACHHUHA (MPSMBIE U OT
MPOTUBHOTO),  BBICTpPAWBATh  APTYMCHTAIUIO, TPUBOAWTH  NPUMEPH U
KOHTPIPHUMEPHI, 00OCHOBBIBaTh COOCTBEHHBIC CYXICHHS W BBIBOJABI, BBIOWPATh
crioco0 perieHusl yueOHON 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BEIOMpATh HanOoJIee TOAXOMSIIMMA C YYETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KpUTEPHUEB).

ba3zoBble mucciienqoBaTe/ibCKHE IefiCTBHUSI: KCIOJIb30BaTh BOIPOCHl Kak
UCCJIEOBATENLCKUM  MHCTPYMEHT  MO3HaHUs, (OPMYJIHpPOBAaTH  BOIPOCHI,
bukcupyrome MnpoTUBOpeUYUe, MpoOIeMy, YCTaHABJIMBATh MCKOMOE U JIaHHOE,
dbopMHpoOBaTh THMOTE3Y, apryMEHTUPOBATH CBOIO IMO3UIIMIO, MHEHHE; MPOBOJUTH
CaMOCTOATENIbHO  CIUIAHUPOBAHHBIM  OKCIEPUMEHT,  HMCCJIEIOBaHHUE  TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro OObeKTa, SBIICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBJICHHUSIMH, MPOIECCaAMU;
CaMOCTOATENFHO (OPMYIHPOBAaTH OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTam
MPOBENEHHOTO  HAOMIOJICHUS, HUCCJICIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIHTATOB, BHIBOJIOB U OOOOIIEHUH; MPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmanueii:

BBISBIISATH JeUIIUTH HHPOPMAIIMH, TaHHBIX, HCOOXOIUMBIX JIJIsl OTBETa HA

BONIPOC W I PEIICHUS 3a/Jaud; BHIOMpAaTh WHOOPMAIUI0O U3 HCTOYHHKOB
pa3MUYHBIX THUIIOB, AHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
uHOOPMAITUIO PA3UYHBIX BUIOB W (OPM TPEACTABICHUS;, CTPYKTYpUPOBATH
uH(OpMAITUIO, IPEICTABIIATH €€ B pa3IUYHBIX (hopMax,
WLTIOCTPUPOBATH TPadUIECKH;

OIICHUBATh HaJE&KHOCTD uHhopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.



KoMmyHuKkaTHBHBIE YHMBepcaJbHbIe yueOHble AeiicTBusa O0menue:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKICHHS B COOTBETCTBUMU C YCIOBUSIMU U
HEeasIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W TMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEUICHUs 3a/aud,
KOMMEHTHUPOBATH MOJTYUYEHHBIN pe3ysibTatT; B X0Ji¢ 00CYKICHUS 3a/1aBaTh BOIPOCHI
M0 CYHIECTBY OOCYKJTaeMOIl TeMbl, MpOOJIeMbl, pelaeMoi 3a7auu, BbICKA3bIBATh
UJIeH, HAlCJICHHbIE Ha TIOWUCK PEIICHHUs, COMOCTABISATH CBOU CYXKICHUS C
CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JHMAJIOTa, OOHAPYKUBATh Pa3jInyue U CXOJCTBO
NO3UIHI, B KOPPEKTHOU opMe POopMyJIUPOBaTh pa3HOIIACHUs, CBOM BO3PAXKECHMUS;
IPEACTABIATh PE3YyJbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTA, HCCIECI0BaHU,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIUTOPUH.

PerysiTuBHbIC YHUBepcaJIbHbIe y4eOHbIe 1eiiCTBUA

Camoopranm3anusi: COCTaBIATh IUIAH, QITOPUTM pEUICHHS 3a/ayH,

BBIOMPATH CIIOCOO PEIICHUS C
y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBAaTh BapUaHThl pEIIEHUH C Yy4€TOM HOBOM HH(pOpMaLHH.
CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

BIa/JIeTh ~ HaBBIKAMW  [O3HABATENbHOM  pediiekcud  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JIEHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3yJbTAaTOB, BIAICThH
criocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara pelieHUs
MaTeMaTHYECKON 3aJa4yi; MPEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
IpU PEIICHUH 3aJa4i, BHOCUTh KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX
OOCTOATENbCTB, JAaHHBIX, HAWJACHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yjbTaTa e W YCIOBUSAM, OOBSICHATH TPUUYUHBI
JOCTHKECHUS WM HEAOCTHUKCHHSI Pe3yIbTaTOB JCSITEIbHOCTH, HAXOIUTh OLIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHasi /1eiTeIbHOCTh: TIOHUMAaTh M HCIOJIb30BAaTh NPEUMYIIECTBA
KOMaHJHOM W WHIUBUAYaJbHOW paboThl NpU peuieHHH Y4YeOHbIX 3ajad,
OPUHUMATh 1€ COBMECTHOM JESATENbHOCTH, IUIAHUPOBAaTh OPraHU3aIUI0
COBMECTHOI paboOThI, pachpenemnsTh BUAbl pabOT, JOroBapuUBaThCs, OOCYXKIaTh
mpoiecc ©  pe3yiabTaT paboThl, 0000maTh MHEHHS HECKOJIbKHUX JIIOJCH;
y4acTBOBaTh B TPYyNmoBHIX (opmax paboTel (00CyX)aeHus, OOMEH MHEHUH,



«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaHJbI, OIICHUBATh
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM

Y4aCTHHUKaMH BBaHMOHeﬁCTBHH.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kiacce oOydaromuics MOMYYUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hadyajla MaTEMaTUYECKOTO aHAIU3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOUEHTHI, HPPALHOHATIBLHOE YHCIO0, MHOXECTBA
pallMOHANBHBIX W JICMCTBUTEIBHBIX YHCEN, MOMYJb JCHCTBUTEIBHOTO YHUCIIA;
MPUMEHSITH APOOH U MPOIIECHTHI JIs PEIISHUs MPUKIAAHBIX 3a/1a4 U3
pPa3IMYHBIX OTpaciell 3HaHWM U PeaNTbHOW KWU3HH; MPUMEHITh MPUOTMKEHHBIC

BBIYMCJICHUS, IPABWIIA OKPYTJIEHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOZIHO ONEpUpOBATh TIOHATHUEM: CTENEHb C IEeJIbIM [OKa3aTeseM,
UCITIOJIB30BATh MOAXOASIIYI0 (hOpPMY 3aIliCH IEUCTBUTEIBHBIX YUCEIT JIJIST PEIICHUS
MPAKTUYECKUX 3aJa4 U TPEACTABJICHHS] JIaHHBIX; CBOOOJHO OIEPUPOBATH
MOHSATHEM: apU(METUUECKUIM KOPEHb HATYypalbHOMN
CTENEHU; CBOOOJHO OINEPUPOBATH TMOHSATHUEM: CTENEHb C PalHMOHAIbHBIM

MoKa3aTesieM; CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: JOrapupm Uwucia,

JECATUYHbBIC U
HaTypalbHbIE JIOTapU(PMBbI;, CBOOOTHO ONMEPUPOBATH MOHATHUSIMU: CUHYC, KOCUHYC,

TaHT€HC, KOTAHT€HC
YUCJIOBOTO AapryMEHTa; ONEPUPOBATh NOHATHUAMHU: APKCHUHYC, ApKKOCHHYC U

ApPKTAHT€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TOXKICCTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWIIbHBIE YPABHEHUSI U YPABHEHUSI-CIIEICTBUSA, PABHOCHIIbHBIE HEPABEHCTBA;
OPUMEHSATh  pa3iU4Hble METOJAbl PEIIeHHs] palUOHANBHBIX U  JAPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS



HEPaBEHCTB; CBOOOJHO ONEPUPOBATH TMOHATUSMHU: MHOTOWIEH OT OJIHOM
NEePEMEHHOM, MHOTOYJieH C LedbMH KodhduieHTaMu, KOPHU MHOTOYJICHA,
NPUMEHSThH JIeJIEeHHEe MHOTOWJIEHa Ha MHOTOYIEH C OCTaTKoM, Teopemy besy u
TeopeMmy Bueta niis pemienus 3agad; CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA
JUHENUHBIX YpPAaBHEHUM, MaTpHIla, OMNPEAEIUTEeNb MaTpUIbl 2 X 2 U €ro
Ir€OMETPUYECKUNA CMBICI, HCIOJb30BaTh CBOWMCTBA OmpeaenuTens 2 X 2 s
BBIYKCIICHUSI €r0 3HAYECHUS, MPUMEHSATh OMNPENCIUTENIN JJISl PEIICHUS CHUCTEMBbI
JIMHENHBIX YpaBHEHUM, MOJEIUPOBATh PeAIbHbIE CUTYAIMH C TOMOILBIO CHCTEMbI
JIMHENHBIX YpaBHEHUMN, UCCIIEOBATh MOCTPOCHHBIE MOEIIH C MTOMOIIBIO MaTPUIL U
OTIpeIeIUTENIeH, HWHTEPIPETUPOBATh TOJTYUYEHHBIM pe3yJbTaT; HCIOJIb30BaTh
CBOMCTBA JACHCTBUIN C KOPHIMU JJIs IpeoOpa3oBaHUs

BBEIPOKCHHI, BBITIOJHATH MPEOoOpPa30BaHUS YHCIIOBBIX BBIPAKCHHM, COJMEPIKAIIAX

CTETICHHU C
palMoHAIbHBIM MTOKa3aTENIEM;

UCIIOJIb30BATh CBOICTBa aorapu(pMoB IS npeoOpa3oBaHUs
JorapuMUYECKHX  BBIPAXKCHUH;  CBOOOJAHO  ONEPUPOBATh  TMOHATHSIMHU:
UppanroHaIbHbIC, TOKa3aTeIbHBIC U JIOTapu(PMUIECKIE YPaBHCHUS, HAXOAUTh UX
pelieHrsi ¢ TIOMOIIBbIO PAaBHOCWIBHBIX TMEPEXOJ0B WM OCYLIECTBIISAS MPOBEPKY
KOpHEW;

PUMEHSTH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYJIIBI JUIs MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX  BBIpAKEHUN; CBOOOAHO  ONMEpPUPOBATh  IMOHSATHEM:
TPUTOHOMETPHYECKOE YypaBHEHHE, MPUMEHATH HEOOXOmuMble (GOPMYNIBI IS
pEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHECHUW; MOJICIHPOBATH
peanbHBIC CUTYallMM Ha SI3bIKEC aireOpbl, COCTABIATH BHIPAKCHUS, YpPaBHCHHSI,
HEPaBEHCTBA [0 YCJIOBUIO 3a/layd, HCCIEI0BaTh TIOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHUEM armapaTa anreopbl.

@dyuknuu v rpaguku: CBOOOJHO OINEPUPOBATH MOHATUAMH: (DYHKITHS,
CrocoObl  3aMaHusi (PYHKIIMH, B3aMMHO OOpaTHble (QYHKIUWA, KOMITO3UIIUS
bynkumii, rpaduk GYHKIUH, BBIMOJIHATH OJIEMEHTapHBIC MPeoOpa3oBaHUs
rpadukoB QyHKIHMIT; CBOOOTHO OMIEPUPOBATH MOHATUSIMU: 00IACTh OTIPEICICHUS U
MHO’KECTBO
3HaUYCHUU (QYHKIIUW, HYIH (QYHKIIHH, IIPOMEXYTKH 3HAKOMOCTOSHCTBA; CBOOOTHO
ONEepUpOBaTh MOHATUSIMHU: YETHbIE M HEUYETHblE (DYHKIUU, TEPUOJUUYECKUE
GyHKIUHA, TPOMEXKYTKM MOHOTOHHOCTH (GYHKIHUH, MAKCUMyMbl U MHUHUMYMBI
byHkuuyu, HauOoJsblllee W HaUMEHbIIEE 3HauyeHHE (QYHKIUU Ha MPOMEXKYTKE;



CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: CTeNEHHass (YHKUUS C HATypaJbHBIM U
LENbIM [OKa3zaTeiaeM, rpa@uK CTENEHHOW (PYHKIMHM C HaTypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTYpaJIbHBIM II0Ka3aTeleM; ONEpUPOBATh MOHATUSAMU: JIMHEIHAs!, KBaJpaTUYHas
U 1poOHO-TTMHEIHAS

(GYHKIIUH, BBITOJHATH 3JIEMEHTApPHOE MCCIEAOBAHNE U MOCTPOCHUE UX TPAPHUKOB,;
CBOOO/ZIHO OMNEpUPOBATh MOHATUSMHU: TOKa3aTelpHAs W Jorapugpmuueckas
GyHKIIMM, UX CBOMCTBA M TpadUKH, MCIONB30BaTh MX TpadUKH ISl PELICHUS
ypaBHEHUH; CBOOOAHO  ONEPUPOBATH  MOHATUSAMHU:  TPUTOHOMETPHUYECKAs
OKpY>KHOCTB,

ONpENeNCHNe  TPUTOHOMETPUUECKUX  (PYHKIMI  YHUCIOBOTO  apryMEHTa;
UCIOJIBb30BaTh Tpaduku (QyHKUMH AJI UCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN
IPU PEIICHUH 3a]a4 U3 JPYTUX YUYEOHBIX IPEAMETOB U pealbHON

KU3HH, BBIpAXaTh (DOpMyIaMH 3aBUCUIMOCTH MEX]Ty BEIUUYNHAMH,

Havyana MaTemMaTH4ecKoro aHajiamsa: cBOOOJHO ONEPUPOBATh NOHATUSMHU:
apudmeTrnyeckass M TeOMeTpUYecKas Mporpeccusi, OECKOHEYHO YObIBaroIast
reoMeTpudecKas MpOrpeccHsi, JTUHEHHBIM M SKCIOHEHIMAIBHBIN pocT, dopmyia
CIIO)KHBIX TPOLIEHTOB, HMMETh MpPEACTABIEHUE O KOHCTAHTE; WCIOJb30BaTh
IPOrPECCUU JIJISl PELICHMsI pealIbHbIX 3a]1a4 MPUKIIaTHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TIOCIEA0BATEIBHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEIOBATEHHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHMS MAaTeMaTHYEeCKOTO aHaln3a KaK aHalu3a
OECKOHEYHO MaJbIX; CBOOOTHO OTIEpUPOBATH MOHITHSIMH: HETIPEPhIBHbIC (DYHKITUH,
TOYKH
paspeiBa Tpaduka GYHKIMH, acUMNOTOTHI Tpaduka GYHKIUA; CBOOOTHO

OTIepUPOBAThH MOHATHEM: (DYHKIUS, HETIPEPbIBHAS Ha OTPE3KE,

NPUMEHATH CBOWCTBA HEMPEPBHIBHBIX (YHKIMN I pEIICHUs 3aaad; CBOOOIHO

OTIEpUPOBATH MOHATUSMU: TIEPBasi K BTOPAst IPOU3BOIHBIC
byHkuM, KacarenpHas K rpaduky (YHKIUH; BBIYUCIATH MPOU3BOJHBIE CYMMBI,

MIPOU3BEICHNUS, YACTHOTO U KOMITO3UIIUU
IByX (yHKIWH, 3HATh TPOU3BOAHBIC AJIEMEHTApHBIX (YHKIWN; HCIOJB30BATh

reOMETPUUYECKUN U PU3NYECKUIN CMBICI POU3BOIHOM IS
peleHus 3aaau.

MHoKkecTBAa U JIOTUKA:



CBOOOZIHO  ONEpPUPOBATH  IMOHATUSMHU:  MHOXKECTBO, ONEpAaLUU  HaJ
MHOECTBaMU; UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIllapar i ONUCAHUS

peanbHbBIX
IPOLECCOB M SIBJICHUH, NPU PEHICHUH 3aJad U3 APYTUX YUYEOHBIX IPEIAMETOB;
CBOOO/IHO ONEpUPOBATh NOHATHUAMU: OINpPEACIICHUE, TEOopeMa, YypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOI0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOydarouiuiicsi MOJMYYUT CIEAYIOLIUE
NPEIMETHBIE PE3YJIbTAThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHAIU3ay:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO ONEPUPOBATHh TMOHATHSAMHU: HATypaJlbHOE U LEJIOE€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M LEJBIX YUCEN, MCIIOJIb30BaTh NPHU3HAKU JIEIMMOCTH
nenbix yucen, HOJl n HOK nHaTypasbHBIX 4mcen s peleHus 3a1ad, NPUMEHSITh
anroput™M EBKiuAa; cCBOOOJHO ONEpUpOBaTh MHOHITHEM OCTATKa IO MOJYJIIO,
3aIUCHIBATH
HaTypaJIbHbIE YKCJIa B Pa3IMUHBIX MMO3ULHUOHHBIX CUCTEMAX CUUCIIECHUS; CBOOOIHO
ONEPUPOBATH IOHATUAMHU: KOMILIEKCHOE YHMCIO M MHOXECTBO KOMIIJIEKCHBIX
qucesl, NpPEICTaBIsATh  KOMIUIEKCHBbIE  4Yuclia B anreOpamdeckod  u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METUUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATUSMU: UPPALIMOHATIbHBIE, TTOKa3aTeJIbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICEHHS C TMOMOUIBIO
PAaBHOCWJIBHBIX IE€PEXOJI0B; OCYIIECTBIATH OTOOp KOpPHEH TpU PpELICHUU
TPUTOHOMETPUYECKOTO
ypaBHEHUS;  CBOOOJHO  ONEpPUPOBATH  MOHATHEM  TPUTOHOMETPHUUYECKOE
HEPAaBEHCTBO, NPUMEHSATh HE0OX0 UMbl (DOPMYJIBI I PEIICHNS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB; CBOOOJAHO ONEPUPOBATH MOHATHUSMU: CHCTEMA
U COBOKYIHOCTb YPaBHEHHMU M HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBbI-
CIIEACTBUSA, HAXOIWUTh PEUICHUS CUCTEMBI W COBOKYIIHOCTEH pAalMOHAJIbHBIX,
UppAllMOHATIbHBIX, TOKAa3aTEJbHBIX M JIOTApU(PMUYECKUX  YpaBHEHUH U
HEPABEHCTB;

peuiaTtb pairOHAJIbHEIC, HppalMOHAJIBHBIC, ITOKa3aTCIbHBIC,



gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
collepKalllie MOJYJIM W TapaMeTpbl; MPUMEHATh rpaduyeckue METOIbl st
pelieHus: ypaBHEHHU U HEPABEHCTB, a

TaKKe 3a7ady C M[apamMeTpaMu; MOJETHPOBATh pPEalbHbIE CUTYallUd Ha S3bIKE
anreOphl, COCTaBIATh BBIPAKCHHS, YPABHEHUS, HEPABCHCTBA M WX CHUCTEMBI IO
YCIIOBUIO 3a/lay, MHCCIEA0BaTh IMOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATDH MOJYYECHHBIN pe3ybTar.

@OyHkuuu H rpaguKU: CTPOUTh TpadUKU KOMIO3UIUU (PYHKIUH C

MOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHMSI 1 CBOMCTB KOMITO3UIIUA JIBYX (DYHKIIUH; CTPOUTH T€OMETPHUCCKHE
o0pa3sl ypaBHEHHU W HEPABEHCTB Ha KOOPAMHATHOW IUIOCKOCTH; CBOOOIHO
OTIEpUPOBAThH MOHATHIMU: TPAQUKN TPUTOHOMETPUUECKHUX
GyHKIMI; TPUMEHATh (PYHKITUU I MOACIIUPOBAHUS U UCCIICIOBAHUS PeaTbHBIX
MIPOIIECCOB.

Havana maTteMaTHMyeckoro aHajiM3a: MHCIOJIb30BATh MPOW3BOJHYIO IS

uccien0BaHus (PYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMbI, HAXOAWTh HAWOOJBIIICE M HAWUMEHBIEE 3HAYCHUS (QYHKIUU

HETIPEPBIBHOM Ha
OTpE3Ke; UCIOIh30BaTh MPOU3BOIHYIO ISl HAXOXKJIEHUS HAWIYYIIEro PelIeHUs B
OPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMMYECKHX, 3ajaudax, s
OTpE/ENICHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysol uin
rpadukom;

CBOOOIHO OMEpUPOBATh TOHATUSAMHU: TEPBOOOpa3Hasi, OMpeneIEHHbBIN
WHTErpajl, HAXOJWTHh IEPBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIMH U BBIYUCIATH
uHTerpan no gopmyne HeroTona-JIelOHMITA; HAXOUTH TUIOMIAAH TUIOCKUX (UTYP
U 00BEMBI TEJ ¢ TOMOIIBI0 MHTErpajia; UMETh MPEJICTABICHHE O MaTEeMaTUYECKOM
MOJICIMPOBAHUH HA IPUMEPE
coctaBieHus U GEpeHITNANBHBIX yYPaBHCHHM; pelIaTh MPUKIAIHBIC 3a7a4d, B

TOM YHCJI€ COIMATEHO-9KOHOMHYECKOTO U

(bHSI/I‘-IeCKOFO XapakTepa, CpcacTBaMu MaTCMAaTHYCCKOI'O aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (undpossie)
i HpOIPAMMbI OHTPOJIbHBIE PAKTHYECKHE | 500 00paTenbubie
Bceero padoThI padoThbI pecype
MHoxecTBO ~ JEHCTBUTEIbHBIX  YHUCEI. Karanor
1 MHorounensl. PaniioHaibHble ypaBHEHUS U 24 1 (myschool.edu.ru)
HEpaBEHCTBA. Cucrembl JMHENWHBIX
ypaBHEHUH
Oynkiun u rpaduku. CreneHnas GyHKIHS C
2 [EJIBIM [TOKa3aTeIeM 12 1
ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. Karazor
3 I/IppaIII/IOHaJIbHBIe YpPaBHCHHA 15 1 (mvschool . ed u. ru)
IToka3zarenbHas pyHkuus. [lokasarenbHble
4 YpaBHEHHUS 10 1
c Jlorapudmuueckas GyHKIUS. 18 1 Karanor
JlorapudmMuueckne ypaBHEHHs (myschool.edu.ru)
Tpuronomerpuieckre BbIpaKeHHs U
6 YpaBHEHHSI 22 1
ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponzBoanas 20 1 Karasor
(myschool.edu.ru)
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
9 3HaHUHN 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/1eioB  TeM Konrtpoasubie | Ipakruyeckue | (WH$poBLIe)
n/n nporpamMmel Bcero padoTsI padoThbI obpasoBate/bHbIe
pecypcesbl
HccnenoBanue GyHKIHIA C TTOMOIIBIO
1 MPOU3BOAHOMN 22 1
2 [TepBooOpasHas u UHTETpAI 12 1
I'paduku TPUrOHOMETPUUECKUX (DYHKITHA. Kartamnor
3 TpuroHomeTpruyecKue HepaBEHCTBA 14 1 (myschool.edu.ru)
HpparmoHanbHbie, [MOKa3aTeIbHbIE u
4 norapupMHUUECKUE HEPABEHCTBA 24 1
KoMmnexcHbie unciia 10 1
HarypanbHble u niensie yucna 10 1 Karamor
(myschool.edu.ru)
7 CucTeMbl palMOHAIBHBIX, UPPAMOHATBHBIX
MMOKAa3aTeIbHBIX " JIOTapUPMHUECKUX 12 1
ypaBHEHUN
8 3aa4u ¢ mapameTpamMmu 16 1 Karasor
(myschool.edu.ru)
[ToBTOpeHmE, 0600MIEHNE, CHCTEMATH3AIIHS
9 3HaHUH 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

HOYPOYHOE INVTAHUPOBAHME 10 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne K I Jlata uudposbie
o Tema ypoka OHTPOJIbHbIE pPaKkTHYecKue — 06pazoBaTebHbIE
Bcero padoThI padoThI pecypebi
MHOXeCTBO, Onepali HaJl MHOXKECTBAaMHU U
1 HUX CBOMCTBA 1
2 Huarpammel Diinepa-Benna 1 Karamor
(myschool.edu.ru)
[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
3 arrapara Jiis peleHus 3a1a4 1
4 Panumonansabie unciaa. OOBIKHOBEHHBIE U Karamor
IeCATUYHBIE Ipoou, MIPOLICHTBHI, 1 (myschool.edu.ru)
OecKOHEeYHbIE IEPUOANYECKUE APOOH
5 Panumonansabie uncna. OOBIKHOBEHHBIE U
JIECATUYHBIE Ipoou, MIPOLICHTBHI, 1
OecKOHEeYHbIE IEPUOANYECKUE APOoOH
[Ipumenenue npoOeit 1 MPOLIEHTOB TSt
6 perieHust TPUKIATHBIX 3a7a9 1
[Ipumenenue apobeii u NPOIEHTOB IS
! perieHust MPUKIATHBIX 3a7a9 1
8 JleficTBUTeNbHBIE 4YHCIIa. PalnoHalbHBIE H 1 Karamor
HppalMOHAIIbHBIE YHCIIa (myschool.edu.ru)
9 Apudmerndeckue orneparuu ¢ 1

,HGI;'ICTBPITGJII)HBIMH YHUCJIaMHU



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

Monaynb A€HCTBUTEIBLHOTO YUCIIA U €r0

10 CBOICTBA

11 [TpubnxéHHbIe BBIYUCIIECHHS], TIPaBHIIa Karasnor
OKPYIJICHMS, IPUKHIKA U OLIEHKA (myschool.edu.ru)
pe3yJibTaTa BBIYMCIEHUN

12 OcCHOBHBIE METOBI PEILEHUS LENBIX U
JPOOHO-PaLMOHAJIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13 OcCHOBHBIE METOBI PELLIEHUS LENbIX U Karanor
JIPOOHO-pallMOHAIBHBIX YPAaBHEHUHN U (myschool.edu.ru)
HEPABEHCTB

14 OCHOBHBIE METObI PELLIEHUS LENbIX U
JNpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15 MHOro4JIeHBI OT OJHON MEPEMEHHOM. Karajor
Jlenenne MHOTOYWIEHa Ha MHOTO4JIEH C (myschool.edu.ru)
octaTtkoM. Teopema besy

16 MHorousieHsl ¢ LelbIMH KO3 UIIMEHTaMH. Karamor
Teopema Buera (myschool.edu.ru)

17 Pemrenne cucreM TMHEHHBIX ypaBHEHUN

18 Pemenue cucrem TMHEHHBIX YpaBHEHHUI Karajnor

(myschool.edu.ru)

Marpuiia cucTeMbl TUHEMHBIX YPaBHEHUH. Karajnor

19 Onpenenurens MaTpunsl 2x2, ero (myschool.edu.ru)

F€OMETPUYECKUIN CMBICI U CBOMCTBA;
BBIYUCIICHUC €T0 3HAUYCHU A



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

20

Onpenenurenb MaTpUIBI 2X2, €ro
FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBIUHCIIEHUE €TI0 3HAYECHUS

Katanor
(myschool.edu.ru)

IIpumeHeHue omnpenenurens Ui PELICHUS

21 CUCTEMBI JINHEWHBIX YPAaBHEHUU
Pemenne npukiagHbIX 3ajad € IOMOIIbIO Karajor

22 CUCTEMBI JINHEUHBIX YPAaBHEHUI (myschool.edu.ru)
Pemrenne mpukiagHBIX 3a1ad € TTOMOIIBIO

23 CUCTEMBI JINHEWHBIX YPAaBHEHHUI

24 KontposbHas padota: "PanronansHbie Karamnor
ypaBHEHMs U HepaBeHCTBA. CUCTEMBI (myschool.edu.ru)
JMHENHBIX ypaBHEHUN"

25 OyHKIMSL, CTIOCOOBI 3aaHus HYHKITHH. Karamnor
B3aumuo o6patubie ¢pyHkumuu. Kommnosumus (myschool.edu.ru)
byHKIHMI
I'pacdux (GYHKIHH. DnemMeHTapHbIe

26 npeoOpa3oBanus rpadukoB GyHKINN

27 OO0macTh ompeeieHHss ¥ MHOXKECTBO Karamnor
3HaueHuN ¢yHkuuu. Hynu ¢yHKimu. (myschool.edu.ru)
[TpomexyTKH 3HAK MTOCTOSTHCTBA

28 UeETHbie 1 HEUETHBIE (PYHKITUH.
[lepuoanueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29 MakcuMyMbl U MUHUMYMBI (DYHKIHH. Karajor

HauGonbiiee 1 HauMeHbIlIEe 3HAYCHHE
(GyHKIIUU Ha IPOMEKYTKE

(myschool.edu.ru)
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Jluneiinas, kBaapaTuyHas U JpoOHO-

Karasor

30 .
JIMHEHHAs QYHKIIH (myschool.edu.ru)
DNEeMEHTApHOE UCCIIEI0OBAaHUE U ITOCTPOCHUE
3l rpaduKoB 3TUX PYHKIUI
3 DeMeHTapHOe MCCIIeIOBAaHUE U MOCTPOCHHE Karajor
rpaQuKoB 9THX QyHKIHH (myschool.edu.ru)
33 CreneHs ¢ enbIM MoKaszareieM. buaom
Hprorona
34 Crernens ¢ 1enbIM MokaszareiaeM. bunom Karanor
HproTona (myschool.edu.ru)
35 Crenennasi pyHKIUS C HaTypaJlbHBIM U Karajor
LeNbIM IToKa3arenieM. E€ cBoiicTBa u (myschool.edu.ru)
rpaduk
KonTponbHas pabora: "Crenennas
36 ¢dbynkuus. E€ cBolictBa u rpaduk"
ApudmeTnieckuii KOpeHb HATYpaTbHOM
37 CTETIEHH U €r0 CBOMCTBA
Apudmerndeckuii KOpeHb HATypaTbHOMN Karajor
38 CTEIIEHU U €ro CBOKWCTBA (myschool.edu.ru)
[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHM,
39 COJIepKaliX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHM, Karanor
40 COJIEPKAIUX CTEIEHU U KOPHU (myschool.edu.ru)
" [TpeoOpazoBaHs YHCIOBBIX BBIPAXKEHUH, Karanor

COACPpKAMUX CTCIICHU U KOPHU

(myschool.edu.ru)
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42

Uppanuonansueie ypaBHeHUsA. OCHOBHbIE
METOJbl  pPEUICHUS  UPPalUOHAIBHBIX
ypaBHEHU M

Katranor
(myschool.edu.ru)

43

Uppanuonansubie ypaBHeHHUS. OCHOBHbBIE
METOJbl  PEUICHUS  UPPALUOHAIBHBIX
ypaBHEHU M

Katranor
(myschool.edu.ru)

44

Wppaunonanpubie ypaBHeHHsl. OCHOBHBIE
METOABI pemicHu-d HppannuoOHaJIbHBIX
YpaBHEHU I

45

PaBHOCWIIBHBIE ITEPEXO/IBI B pELICHUHN

UppallMOHANIBHBIX YpaBHEHUN

46

PaBHOCUIIBHBIE TIEpexoAbl B PELICHUH
UppaloHaIbHBIX YPaBHEHHUH

47

PaBHOCWIIBHBIE TIEpexoApl B  pELICHUU
MPPALMOHAIIBHBIX YPAaBHEHUU

48

PaBHOCWIIBHBIE TIEpexoApl B  pELICHUU
MPPALMOHAIIBHBIX YPAaBHEHUN

Karajor
(myschool.edu.ru)

49

CaoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (pyHKIIMM 00OpaTHOM CTEeneHu ¢
HaTypaJIbHbIM II0Ka3aTelIeM

Karanor
(myschool.edu.ru)

50

CaoiicTBa U rpaduk KOpHsS N-0i CTENneHu
Kak (QyHKIMM OOpaTHON cTenmeHd ¢
HaTypaJIbHBIM ITOKa3aTelIeM

Karanor
(myschool.edu.ru)

51

KonTponbnas padora: "CsoiictBa u rpaduk
KOpHsI N-0o1i cteneHu. ppanuoHanbHble
ypaBHEHUA"
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CreneHs ¢ paluOHAJIbHBIM IIOKA3aTCJIEM U

Karasor

52 .
ce CBOHCTEA (myschool.edu.ru)
53 CreneHsp ¢ paliMOHaJIbHBIM IIOKA3aTENEM U Karajor
ce cBoncTsa (myschool.edu.ru)
CreneHp C panuOHAJIbHBIM IOKAa3aTeleM U
54 e¢ CBOMCTBA
[TokazarenbHast QyHKIMS, €€ CBOICTBA U
95 rpadux
Hcnons3oBanue rpadmka GyHKINAN s
56 pellIeHns ypaBHEHUN
Hcnonb3oBanue rpaduka GyHKIUM 115
57 pellIeHns ypaBHEHU
58 IlokazarenbHble ypaBHeHUA. OCHOBHBIE Karajor
METO/]Ibl PELIECHNUS [T0KA3aTEIbHBIX (myschool.edu.ru)
YpaBHEHUI
59 ITokazarenbHble ypaBHeHUA. OCHOBHBIE Karajor
METO/]Ibl PEIICHNUS [TOKA3aTEIbHBIX (myschool.edu.ru)
ypaBHEHUN
60 IlokazarenbHble ypaBHEeHUA. OCHOBHBIE
METO/Ibl PEIIECHNUS [T0KA3aTEIbHBIX
ypaBHEHUU
Kontponbnas padota: "[lokazaTenpHas
61 ¢ynkuus. [lokazaTenbHble ypaBHeHUS"
62 Jlorapudm uucna. CoiicTBa jorapugpma
63 Jlorapudm uucna. CoiicTBa jorapugpma
64 Jlorapudm uucna. CoiicTa Jorapugpma
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65 JlecsaTHYHBIC U HATypaJIbHBIC JTOTapU(PMBbI Karamnor
(myschool.edu.ru)
66 JlecsiTHUHBIC U HATYpAJIbHBIC TOTapH(PMBI
[IpeoOpazoBaHue BBIPAKCHHH, COTEPIKALTUX
67 sorapudmpl
[IpeoOpa3oBaHue BEIpAKEHH, COIEPIKALTUX
68 norapupmMsbl
59 [IpeoOpazoBaHue BEIPpAKESHHH, COIEPIKANTIX Karasor
norapugMel (myschool.edu.ru)
Jlorapudmuueckas GpyHKIus, e€ CBOHCTBA U
70 rpaduk
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
1 rpaduk
- Hcnons3oBanue rpaduka GyHKIUU AT Kartamor
PEIICHHs ypaBHEHHA (myschool.edu.ru)
Hcnons3oBanue rpaduka GyHKIUU A
73 pelieHus ypaBHeHU!
74 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METO/IbI pEIIeHUs JoTapu(PMHIECKUX
ypaBHEHUU
75 Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE
METO/TbI PEIICHUS JoTapu(PMHISCKUX
YpaBHEHUI
76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC Karamnor

METO/Ibl pelIeHUs JorapupMUIEcKux
YpaBHEHU

(myschool.edu.ru)
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PaBHOCHIIBHEIC nepexoarsl B  PCIICHUU

i Jorapu(pMUUECKUX ypaBHEHUN
PaBHOCHIIBHBIE TIEepexoAbl B  PELICHUU
8 Jorapu(pMUUECKUX ypaBHEHUN
KonTponbnas pabora: "Jlorapudmuueckas Karasor
9 ¢ynkuus. Jlorapudpmuueckue ypaBHeHus" (myschool.edu.ru)
CuHyc, KOCHHYC, TAaHI€HC U KOTaHI€HC
80 YHCIIOBOTO apryMeHTa
CuHyc, KOCHHYC, TAaHI€HC M KOTaHTEHC
8l YHCIIOBOTO apryMEHTa
8 ApKCHHYC, AapKKOCHMHYC U apKTaHI'€HC Karanor
YHUCJIOBOTI'O apryMCHTAa (myschool edu . ru)
ApKCHHYC, AapKKOCHHYC U apKTaHI€HC
83 YHCIOBOTO apryMeHTa
84 Tpuronomerpuveckass  OKpY>KHOCTb,
OTIpeNIeICHUE  TPUTOHOMETPUUYECKHIX
(yHKIUI YKCI0BOTrO apryMeHTa
85 Tpuronomerpuueckass  OKpY>KHOCTb,
OTIpeJieIeHue  TPUTOHOMETPUUYECKHUX
(YHKIMH 4HUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI Karanor
(myschool.edu.ru)
88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
89 OcHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYITBI
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[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

90 BBIPAYKECHU I
[IpeoOpa3oBanue TPUTOHOMETPHUECKUX Karanor
o BBIP2KCHHIE (myschool.edu.ru)
[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX Karasor
% BBIDAKCHHI (myschool.edu.ru)
03 Hpeo6pa30j3aHHe TPUTOHOMETPUYECKUX
BBIPAKCHU
94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN
95 Pemenne TpUroHOMETPUYECKUX YPaBHEHUI
96 Pemenne TpUroHOMETPHUUECKUX ypaBHEHHUN Karasnor
(myschool.edu.ru)
97 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN
98 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHUN Karasnor
(myschool.edu.ru)
99 Perrenne TpUrOHOMETPUYECKUX YpaBHEHHHA
100 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI
KonrtpomnbHas pabora:
101 "TpUrOHOMETPUYECKUE  BBIPAXKEHUA U
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 II0CJIe10BaTeIbHOCTEN. MeTox
MaTeMaTHYeCKON WHAYKIIUU
MOHOTOHHBIE U OrpaHUYCHHBIE Karamor
103 nocienoBarenbHocTH. McTopust ananmmsa (myschool.edu.ru)

OECKOHEYHO MaJIbIX
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104

Apudmernueckas nmporpeccus

Katanor
(myschool.edu.ru)

105 I'eomeTpuueckas nporpeccus
beckoneuyHo yObIBaromiasi reoMeTpruiecKast
106 nporpeccus
CyMMa GeckoHEYHO yObIBaromen Karanor
107 F€OMETPUYECKON TPOTrPECCUU (myschool.edu.ru)
108 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLEHTOB
100 JIMHENHBIN U SKCIIOHEHIIMATIbHBIA POCT. Karanor
Uucno e. Dopmyiia CI0KHBIX MPOIEHTOB (myschool.edu.ru)
Hcnonbs3oBaHue mporpeccuu AJis pelIeHUs
110 peanbHBIX 3a/1a4 MPUKJIAJHOrO Xapakrepa
11 KourtponbHas pabora: Karanor
"[TocnenoBarenbHOCTH U IPOrpecCHu” (myschool.edu.ru)
112 HenpepriBHble GYHKIIUU U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI TpaUKOB
113 byHKIHMI
CaoiicTBa (yHKINI HETIPEPHIBHBIX HA
114 OTpe3Ke
CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA
115 OTpe3Ke
116 Meroa UHTEpBAJIOB ISl pELICHUS Karanor
HEPaBEHCTB (myschool.edu.ru)
117 Meroa UHTEpPBAJIOB ISl pELICHUS

HEPABEHCTB
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MeTOI[ HWHTEPBAJIOB JIA pCHICHUSA

118 HEpPaBEHCTB
IIpumeHeHue CBOMCTB HETPEPBIBHBIX
119 (GyHKUMI 1715 perieHus 3a1a4
120 IIpumeneHue CBOMCTB HETPEPBIBHBIX Karanor
GyHKUMH 1715 pelieHus 3a1ad (myschool.edu.ru)
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU
Onpenenenue, reOMETPUYECKUNA CMBICIT
122 MPOU3BOIHOMN
123 Onpenenenue, GU3NUECKUN CMBICIT Karanor
HPOU3BOAHOI (myschool.edu.ru)
VYpaBHeHHE KacaTeIbHOU K TpauKy
124 byHKIIUN
VYpaBHeHHE KacaTeNbHOU K TpaQuKy
125 byHKIIUN
126 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKLIUH
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINH
IIponsBomHass  cymMMBl,  INPOM3BEICHMS, Karajor
128 HaCTHOI'O U KOMITO3UIIUHU (I)yHKHI/Iﬁ (myschooleduru)
IIponsBomHass  cymMMBl,  INPOU3BEACHUS,
129 YaCTHOT'O U KOMITO3UIIMU (QYHKIIUN
IIponsBomHass  cymMMbl,  NPOM3BEICHMS, Karasor
130 HYaCTHOT'O U KOMITO3UIINU q)yHKHI/Iﬁ (myschooleduru)
131 KonrtponsHas padora: "[IpouszBoanas”
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AT Karamnor

(myschool.edu.ru)
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3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
133 o " 1
3HaHuii: "OyHKIKUH
134 Wrorosas KoHTpOJIbHAS paboTa 1 1
135 Wrorosas kKoHTpOJbHAS paboTa 1 1
[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
136 3HAHUUI 1
OBLIEE KOJIMYECTBO YACOB I10
136 10

I[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Testa vooKka Kontposbnbie | Ilpaktuueckue | Harta un¢pposble
n/n P Beero padoThI paboThbI usyuenns | 00pasoBaTelbHble
pecypcsbl
1 [IpumeHeHne Mpou3BOIHOM K
UCCIe0BaHuI0 (GYHKIMI HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
2 [IpumeneHnne TPOU3ZBOJHONW K Karaior
UCCIICIOBAaHUIO  (YHKIMH  Ha 1 (myschool.edu.ru)
MOHOTOHHOCTB U DKCTPEMYMBI
3 [TpuMeHeHHe TPOU3BOTHOM K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD 1
U SKCTPEMYMBI
4 [IpumeneHne TPOU3BONHON K Karamor
uccienoBaHuo  QyHKuMA  Ha 1 (myschool.edu.ru)
MOHOTOHHOCTb U SKCTPEMYMBI
5 [IpumeneHne TPOU3BONHOW K
ucciaenoBaHuil0  QYyHKIMA  Ha 1
MOHOTOHHOCTB Y DKCTPEMYMBI
6 [TpuMeHeHHEe TPOU3BOTHOM K
Hccaea0BaHuI0 (DYHKITUI HA MOHOTOHHOCTD 1
1 DKCTPEMYMBI
7 Haxoxnenue HauOOJIBIIETO u
HAaUMEHBIIIETO 3HAYECHHS] HENPEPBHIBHOU 1
(yHKIMHM Ha OTpe3Ke
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Haxoxnenne HanOOJIbIIEro U

HAaVMEHBILIETO 3HAYEHUs HEIPEPBIBHON
(GbyHKIMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO u
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(byHKINK Ha OTpe3Ke

10

Haxoxnenue HauOOJIbILIEro u
HAaUMEHBIIETO 3HAYEHUS HEMPEPHIBHOM
(GyHKIIUM Ha OTpe3Ke

Karajor
(myschool.edu.ru)

11

Haxoxnenue HanOOJBIIEro u
HaMMEHBIIETO 3HAYEHUsI HENPEPHIBHOW
(GyHKIMU Ha OTpe3Ke

12

Haxoxnenue HauOOJIbIIEr0 U
HaUMEHBUIETO 3HAYEHMs HENpepbIBHOU
(GyHKIMU Ha OTpe3Ke

Karanor
(myschool.edu.ru)

13

[Ipumenenne npou3BOIHOM IS
HAaXO0XIEHUS HAaUJTy4IlIero pelieHus B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHOM IS
HAaXO0XIEHUS HAaUJTY4IlIero pelICHUs B
MPUKJIAIHBIX 3a7a4ax

15

[Ipumenenne npou3BOTHOM IS
ompeieJIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION WK
rpadgukom

Karasor
(myschool.edu.ru)
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[Ipumenenue npou3BOIHOMN IS
onpeIeJICHUsI CKOPOCTH U YCKOPEHUS

Katranor
(myschool.edu.ru)

16 rporecca, 3a1aHHoro GopMyJIoi uiu
rpadgukom

17 Kommnosumus ¢hyHkmmi

18 Komnosurus ¢yHkiuit

19 Kommnosurus ¢yHkiuit Karanor

(myschool.edu.ru)

I'eomeTrpuueckue o0pas3bl ypaBHEHUH Ha

20 KOOPJIUHATHOMN TUIOCKOCTH

5 I'eomeTpuueckne o00pa3sl ypaBHEHUH Ha

1 KOOPJMHATHOM MIOCKOCTH

KontponsHas pabdora: "HccnenoBanue

22 GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
[TepBooOpazHas, 0OCHOBHOE CBOHCTBO

23 NepBOOOPA3HBIX
[TepBooOpasHble dIEMEHTAPHBIX (PYHKITHIA.

24 [IpaBuiia HaX0XKACHUS IEPBOOOPAZHBIX
[lepBooOpazHble 37€eMEHTAPHBIX (QYHKITHM.

25 [TpaBuna HaXOXKACHUS IEPBOOOPAZHBIX

26 HNurerpan. ['eomeTpuyeckuil CMbICT Karamor
MHTCrpaja (myschool.edu.ru)
Brruucnenue onpenen€HHOTO UHTETpaa 1mo

21 ¢dopmyne Hetorona-Jleitbuuna

28 Boruncnenue onpenenéHHOro MHTErpasia mo

dhopmyne HeroTona-Jleiionuma
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HpI/IMeHCHI/Ie HHTCIrpajia ajsd HaxXOXICHUSA

Karasor

29 .
TJIOIIAACHU TTIJIOCKUX (I)I/Iryp (myschool edu . ru)
[Ipumenenne WHTErpana s HAXOXKACHUS
30 00BEMOB reOMETPUYECKHX TeIl
[Tpumeps! pemenuit auddepeHInaIbHbIX
3l YpaBHEHUI
[Tpumeps! pemennii mudpepeHamTbHbIX
32 ypaBHEHUN
33 MareMaTHuecKkoe  MOACITHUPOBAHHE
peabHBIX TPOILECCOB € TMOMOIIBIO
QG depeHIraIbHbIX ypaBHEHUN
KonTponbHas pabora: "[lepBoobpasznas u
34 uHTerpan”
Tpuronomerpuveckne  (QyHKIHH,  UX
35 CBOICcTBa U rpadUKu
Tpuronomerpuueckue  (QyHKIMH,  HUX
36 CBOMCTBA U rpaduKu
37 Tpuronomerpuueckue  (QyHKIMH,  HUX Karanor
CBOMCTBa U Fpa(bI/IKI/I (mvschool edu . ru)
Tpuronomerpuueckue  (QyHKIMH,  HUX
38 CBO¥CTBA U IrpaduKu
Tpuronomerpuueckue  (QyHKIMH,  HUX
39 CBO¥CTBA U IrpaduKu
40 OT60Op KOpHEH TPUTOHOMETPUICCKUX Karanor

ypaBHEHUU c MTOMOIIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH

(myschool.edu.ru)
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41

OT16op KOpHEW TPUTOHOMETPHUYECKUX
ypaBHEHHUI c MTOMOIUIbIO
TPUTOHOMETPHUUECKOH OKPY>KHOCTH

Katranor
(myschool.edu.ru)

42 OT60p KOpHEH TPUTOHOMETPUUECKUX
YpaBHEHU I c IIOMOIIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
13 OTO60p  KOpHEH  TPUTOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
" Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
A Pemenne TpuroHOMeTpUYECKUX
5 HEPABEHCTB
16 Pemienue TpuroHomMeTpuYECKUX Karamnor
HCpaBCHCTB (myschool.edu.ru)
47 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB
48 KonrponpHast  pabora: "I'paduku Karanor
TPUTOHOMETPHICCKUX q)yHKHI/Iﬁ (mvschool . ed u. ru)
Tpuronomerpuueckue HepaBeHCTBA"
19 OcHoBHbIE METO/IBI peleHus
MI0KAa3aTeIbHBIX HEPABEHCTB
50 OcHoBHbIE METO/IBI peleHus
MI0KAa3aTeIbHBIX HEPABEHCTB
51 OcHoBHbIE METO/BI peleHus

IMMOKAa3aTCJIbHBIX HCPABCHCTB
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OcCHOBHBIE METOAbI peicHuA

Karajsor

52 IMOKAa3aTCJIbHBIX HEPABCHCTB (mvschool edu ru)
OcHOBHBIE METOAbI pemicHuAd

53 norapu(pMHUECKUX HEPABEHCTB
OcHOBHEBIE METOAbBI peICHUA

54 HOFapI/Iq)MI/IquKI/IX HCPaBCHCTB
OcHOBHBIE METOAbI pemicHuAd

55 norapu(pMHUECKUX HEPABEHCTB
OcHOBHEBIE METOAbI pemicHuAd

%6 norapu(pMHUECKUX HEPABEHCTB
OcCHOBHEIE METO/IbI peIeHus Karanor

57 HppannoOHaJIbHBIX HCPABCHCTB (mvschoo I . ed u. ru)
OCHOBHBIE METOAbI pemeHuA

58 nppainoOHAJIbHBIX HEPABCHCTB
OcCHOBHEIE METO/IBI peIeHus Karanor

59 HppannoOHaJIbHbIX HCPABCHCTB (mvschoo I . ed u. ru)
OCHOBHBIE METOAbI pemeHusA

60 HppainoOHAJIbHBIX HEPABCHCTB
['padurueckue METOIBI PELIEHHS

61 nppanguoHaJIBHBIX ypaBHeHI/Iﬁ

62 rpa(l)I/ILICCKI/IC METOABI PECIICHUA KaTaHOF
HppauOHAJILHBIX ypaBHeHI/Iﬁ (mvschoo I . ed u. ru)
rpa(l)I/ILICCKI/IC METOABbI peUICHUA KaTaHOF

63 IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ (mvschool edu ru)

64 Fpa(bI/ILIeCKI/Ie METOAbI PEIICHUA

IMMOKAa3aTCJIbHBIX HCPABCHCTB
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65

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX YpaBHEHHMA

66

['paduueckue METO/]IbI pelieHus
Jorapu(pMUUECKUX HEPABEHCTB

Katranor
(myschool.edu.ru)

67

I'paduueckue METO/bI petieHus
norapu(pMHUECKUX HEPABEHCTB

Karanor
(myschool.edu.ru)

68

I'paduueckue METOABl  PELICHUSA
MOKAa3aTeNbHBIX M JIOrapu(pMUYECKUX
YpaBHEHU I

69

I'paduueckue MeTobl pelIeHus
HOKa3aTeIbHbIX U JIOrapu(PMUUIECKUX
ypaBHEHUU

70

I'padnueckue MeToabl pemeHus
MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

Karanor
(myschool.edu.ru)

71

I'paduueckue  MeTombpl  pemIeHHs
MOKA3aTeIbHBIX M JIOTAPUPMUYECKUX
HEpPABEHCTB

Karanor
(myschool.edu.ru)

72

KonTponbnas pabora: "UppannonanbsHele,
MoKa3areabHbIE U JIoTapupMHUUecKue
HepaBeHCTBA"

73

KommiekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3aucu
KOMIIJIEKCHOTO YHMCIIa

Karanor
(myschool.edu.ru)

74

KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOTO YKciia
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Apudmerrueckue ornepaium ¢

Karasor

[E KOMIUIEKCHBIMHU YU CJIaMHU (myschool.edu.ru)
Apudmerndeckre onepaum ¢
76 KOMIUIEKCHBIMU YHCIIaMU
N300paxkeHne KOMILJIEKCHBIX YHCENl Ha
i KOOPAMHATHOH MJIOCKOCTH
N300pakeHre KOMIUJICKCHBIX YHCEN Ha Karanor
8 KOOPJAMHATHOM IIJIOCKOCTH (myschool.edu.ru)
29 ®opmyna Myaspa. KopHu N-oi1 ctenenu u3
KOMILJIEKCHOT'O YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu u3
80 KOMILJIEKCHOT'O YHCIIa
81 [TpuMeHeHne KOMIIEKCHBIX YHCeN JUIs
pemeHust GU3NYECKUX U reOMETPUIECKUX
3aja4
82 KontponbHas padora: "KommuiekcHbie Karajor
n
e (myschool.edu.ru)
83 HartypanbHble 1 1enbie yncia
84 HatypanbHble u ensle uncia
o [IpumeHeHne  NPU3HAKOB  JIETUMOCTH Karasnor
TEITBIX THCeN (myschool.edu.ru)
[IpumeHeHne  NPU3HAKOB  JIETUMOCTH
86 LEJIBIX YUCell
a7 [IpuMeHeHMe  NPU3HAKOB  JEIUMOCTH

uensix yrcen: HOJl u HOK
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HpI/IMeHeHI/IC IMPU3HAKOB JCIINMOCTHU

88 mensix yncen: HOJ u HOK
8 [Ipumenenne  OPU3HAKOB  JIETMMOCTH Karamnor
9 LEJIBIX YUCEII: OCTAaTKH 110 MOYJIIO (myschool edu ru)
90 [IpuMeHneHne  TPU3HAKOB  JIETUMOCTH Karamor
LEIBIX YUCCII: OCTATKH 110 MOIYIIIO (myschool edu ru)
91 [IpuMeHeHue NpU3HAKOB ACITUMOCTH
LETIBIX YKCell: anroput™M EBkinna s
pelieHus 3a/1a4 B 1EebIX YHCIIax
9 Kontposnbnas pabota: "Teopus 1enbix
yucen"
93 Cucrema U COBOKYNHOCTb ypaBHEHHI.
PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIIEICTBUS
a1 Cucrema M COBOKYINHOCTb YypaBHEHMII. Karamor
PaBHOCHIIBHEIE CHCTEMBI H CHCTEMBI- (myschool.edu.ru)
CIIEICTBUS
o5 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUIN
96 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
COBOKYITHOCTEH MpPaAITHOHAIBHBIX
YpaBHEHUI
97 OCHOBHBIE METOJbI PEHICHUSI CUCTEM U Katamor

COBOKYITHOCTEM IOKa3aTeJIbHbIX
ypaBHEHUH

(myschool.edu.ru)
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98 OCHOBHBIE METO/IbI PEUICHUS CUCTEM U

COBOKYITHOCTEH MOKa3aTeIbHbIX YpaBHEHUHN 1

99 OCHOBHBIE METOJIbI PEIICHUSI CUCTEM H Karamnor
COBOKYITHOCTEH JorapupMHUIECKIX 1 (myschool.edu.ru)
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX 1
YpaBHEHUI

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3aja4 u3
101 pa3nMyYHbIX 00JacTel HAyKH U peallbHOM 1
YKU3HH, UHTEPIIPETAIUS TTOTyICHHBIX
pe3yJbTaToB

IIpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
102 pa3nuyHbIX 001acTe HAYKH U peabHOM 1
KHU3HU, UHTEPIPETALHUS TOTyYEHHBIX
pe3yIbTaTOB

IIpuMeHeHNnEe HEPABEHCTB K PEIICHUIO Karajor
MaTeMaTHYeCKUX 3a/]1a4 U 33714 U3 (myschool.edu.ru)
103 pa3nuYHbIX 001acTe HAYKH U peabHOM 1
KHU3HHU, UHTEPIPETALHUS TOTYIEHHBIX
pe3yJIbTaToOB
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Kontposbnas padora: "Cucremsl
paIoOHaIbHBIX, UPPALIUOHAIBHBIX

104 [OKa3aTeJIbHBIX U JIOrapU(PMUIECKUX
ypaBHEHUN"

105 PaunonansHbIe ypaBHEHMS C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA € Karanor
napameTpamu (myschool.edu.ru)

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppaunoHanpHble ypaBHEHUs, HEPAaBEHCTBA Karasnor
¢ napameTpamu (myschool.edu.ru)

108 HppannoHaibHble CUCTEMBI C TapaMeTpaMu
IToka3aTenbHbIE YpaBHEHUS, HEPABEHCTBA C

110 napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu
Jlorapudmuueckue ypaBHEeHuUS, Karasor

112 HEPABEHCTBA C [TapaMeTpaMu ( mySChOOLedu_ru)
Jlorapudmudeckue CUCTEMBI ¢

113 napameTpamu

114 TpuronomeTpudecKkre ypaBHEHHUS C Karasor
napameTpamu (myschool.edu.ru)
TpuronomeTrpryeckue HepaBeHCTBA C

115 napameTpamu

116 TpUroHomMeTpuIeCcKue CUCTEMBI C Karanor

napameTpamu

(myschool.edu.ru)
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HOCTpOCHI/IC H UCCJIICOOBAHUC
MaAaTEMAaTHYCCKUX MOI[CJ'Ief/'I PEAIbHBIX

117 . .
CUTYallUi C OMOIIBIO YPaBHEHUH C
napameTpamu
[Toctpoenue u UCCIIeIOBaHHe

118 MaTEeMaTHYeCKUX  MOJelied  peaJbHBIX
CUTYallMil C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu
[Toctpoenue u HCCJICIOBAaHIE Karamor

119 MaTEMATHYCCKUX MOIIeHeﬁ PCAJIbHBIX (myschool edu ru)
CUTyallMi C MOMOUIBIO CHCTEM YPABHEHUU
C mapameTpaMu

120 KonTponbnas pabora: "3amnauu ¢
napamerpamu”

121 [ToBTOpenue, 0600IIEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

192 [ToBTOpenue, 06001IEHNE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"
IToBTOpeHme, o0o01eHue,

123 CUCTeMAaTH3alMsl 3HaHui: '"YpaBHEHHS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600MIIEHNE,
cucremaTtusanus 3Hanuil: "HepaBenctaa"

125 [ToBTOpenue, 06061IeHNE,
cucremarusanus 3Hanuii: "HepaBencraa"

126 [ToBTOpeHuE, 0600MIIEHNE,

cucreMaTtu3ainus 3Hanuii: "HepaBencrpa"



https://lesson.academy-content.myschool.edu.ru/02.5/10
https://lesson.academy-content.myschool.edu.ru/02.5/10

[ToBTOpeHuE, 0600MIIEHNE,

127 cucteMartusanus 3Hanuit: "[lpousBoaHas u 1
e€ npumeHeHue"
[TosTOpeHue, 06001IEHHE, Karajor
128 cucteMatu3anus 3Hanuii: "[lpousBogHas u 1 (myschool.edu.ru)
e€ mpuMeHeHue"
[ToBTOpeHue, 06001EHNE,
129 cucteMatusanus 3Hanuii: "[lpousBogHas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE, Karamnor
130 cucremaTusanus 3Hanui: "MHTerpan u ero 1 (myschool.edu.ru)
npuMeHeHue"
[ToBTOpeHme, 0600IIeHNE, CCTEeMAaTH3aIINS
131 3HaHui: "OyHkun" 1
[ToBTOpeHme, 0600IIeHNE, CHCTEeMAaTHU3alNS
132 3HaHui: "OyHkun" 1
[ToBTOpenue, 06o0IIEHNEe, CUCTEMATH3AITUS
133 3HaHui: "OyHkuun" 1
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
[ToBTOpeHme, 0600IIeHNE, CHCTEMAaTH3AIINS
136 3HAHUU 1
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYUEBHBIE
MATEPHAJIBI IJIS1 YYHEHUKA

* Maremaruka. AnreOpa W Hadajna MaTeMaTH4eckoro ananmuza, 10 kmacc/
Mepaznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; noa peaaxuueit

[Tononbckoro B.E., O61iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y»; AkuinonepHoe 00111eCTBO

«HBI[&TGJII)CTBO «HpOCBeHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

Metonuueckue pekoMeHanuu K yueouuky A. I'. Mepaiska, /1. A.
Homuposckoro, B. b. [TonskoBa “MatemaTtuka: anredpa 1 Hadasna
MaTEeMaTUYECKOTro aHaju3a, TeoMeTpus: Anredpa U Hayalla MaTeMaTU4eCKOro
aHanuza’, 2-e u3ganue, crepeotunHoe, Mockaa, «IIpocsemnienue» 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET:

https://uchus.online/

https://math-eqe.sdamgqia.ru/

https://www.time4math.ru/egeprof

INEYATHBIE ITOCOBUA

TaOauie! 10 MaTEMATHKE

[TopTpeTh! BeLIAIOIIUXCS AEATEICH MAaTEMATUKHU

NHOOPMALINOHHO-KOMMYHHUKATHUBHBIE CPEACTBA

CD nucku: «IHTepakTUBHAs MaTeMaTuka, 5-9», «Maremaruka. [IpakTukym.
S-11»

HNHTepHeT-pecypCsl
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TEXHUYECKHUE CPEJCTBA OBYYEHUA

MyJIbTUMETUNHBIA KOMIIBIOTED

MylbTUMEIUaPOEKTOP

I/IHTepaKTI/IBHaSI JOCKa

[IpunTep

YUYEBHO-IPAKTHYECKOE U YYEBHO-JIABOPATOPHOE
OBOPYJIOBAHUME

Ay,Z[I/ITOpHaH JOCKa C MarHuTHOM IMOBCPXHOCTBIO

KOMILIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHENKA, TPAaHCIIOPTUP, yroabHukK (30°,
60°), yrompauk (45°, 45°), mupkyns

KommiekT crepeomeTpudeckux Teil (AeMOHCTpaIlMOHHBIHN)

Komriekt crepeomeTpuyeckux Ten (pa3aaTouHbIN)

CIIEMAJIN3NPOBAHHASA YYEBHAS MEBEJIb

[IIxad cekMOHHBIN A1 XpaHEHHs] 000pyA0BaHUS

[xad ceKMOHHBIN AJIs XpaHEHUs! JIMTEPaTyphl U JEMOHCTPALIMOHHOTO
o0opynoBaHus

CreHa DKCIO3UIIMOHHBIN







