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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» OOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAILlUH,
UHTEpPHpPETallud  TOJYyYEHHBIX  PEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMI
GbOpMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATECIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTHYeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLUIUE COAepKATEIbHO-METOUYEeCKUe TuHuu: «Yucna
U BblUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTEeMaTHUECKUX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYyI0 MOJACIb peaabHON
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMINX B C€Osl MCIHOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palOHANbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M ONEepaluu: JEeJICHHUE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
paIMoHaIBHBIX M MUPPAIMOHATBHBIX YHCEeN, apu(METUUECKUE OTEpaIii, a TaKXKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELIEHUs Pa3iNyHbIX 33134
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEeMATUKH KaK HayKH W €€ pOjH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHs, MOCKOJIbKY B Ka)XIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAalMOHATIbHBIX, MOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkatrenbHasi TUHUS BKJIIOYAaeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JAJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEeKTUBHbIE HHCTPYMEHTBl JJIsl PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepruaia. M3yuenue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHON JTUHUM HALEJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUK, UCTI0JIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNnsiaTbh MX HauOONbIIME W HaUMEHbIINE
3HAYEHUA, BBIYUCIATH MUIOMaaun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kKaresibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUs, (OPMUPOBAHUIO YMEHUU pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U ucKyccTBe. OOyuaromuecss y3HaT O



BBIIAIOIIMXCSL pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe uenoe. [loaTomy BakHO ndaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKU KaK HayKd CIeyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OINPEACTEHHBIM
OpaBWjiaM  IOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl U
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/IeloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTEpHUall
y4e0HOro Kypca WIMPOKO MCHOJB3YEeTCs AJsl PelIeHUs NpUKIagHbIX 3axad. llpu
pellIEHUH  peajbHBbIX  MPAKTUYECKUX  33Jay  oOyyarolluecs  pa3BUBAIOT
HaOI0IaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM yueOHOro Kypca «AnreOpa 1 Hayaa
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEH 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanudoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmk€HHbIE BHIYKMCIICHUS, TTPABUIIA
OKPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenb ¢ 1uensiM nokazateneMmM. bunom HeloTona. Hcnosb3oBaHue
noAXosAIEeH (GOpMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHbIE W HATypaJIbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHMS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTEIIEHU 1 KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHECHUM.
[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHL. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YPaBHCHUH.
OcHOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMbl JIMHEWHBIX ypaBHECHWU. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiun. Hanbonpliiee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTEIIEHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

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

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VCTOpHST BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHno yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
MPOrpeCcCrr. JINHENHBIA U 3KCIIOHEHIHAIBHBINA pOCT. Hucio e. @opMyra CII0KHBIX
NpoLeHTOB. Mcrnonb30BaHWE MPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PEIICHUs HEPAaBEHCTB. [IprMeHeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBognass ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJIICHUM, NPU DPEIICHUM 3a1ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkinuaa A penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PelieHne TpuroHoOMEeTpuYeCKux HEPaBEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIIEro pElICHUs B
NPUKIAJAHBIX 3a]adyax, JUIsl OIPENENIEHHs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmyne Herotona-JleiiOnuna.

[TpumeHeHre MHTErpaja s HAXOXKICHUS IUIOIIAfeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM I'pakIaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONIJIOMY M HACTOSIIIEMY POCCHUCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKaX, TEXHOJOTUsX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KCHUNW HAyKu U JEATENbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHMBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKoro BOCIUTAHMS:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECCKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  MPOodEeCCUOHAIBHOW  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeanru3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTEeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
HWHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKK MaTEMAaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMSI /17151 0000IIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U MHPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejaratb KPpUTEPUH IJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JI€IYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(OpsiMbl€ U OT NPOTUBHOTO), BHICTPAUBATh apIryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATEBHO BBIJIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (POpMyIMpoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbIIBUIATH
IIPENATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpPOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBATh HH(POPMALIMIO, MPEICTABIATh €€ B pPa3IM4YHbIX (PopMax,
WJLTIOCTPUPOBATH TpaUuECKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TeMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pElIeHNs, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUU 3a7a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JICSITEIIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI, pacmpeneisirh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MIPEIMETHBIE PE3YJIbTAThl IO OTACJIBHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHOHATBFHOE YHCIO0, MHOXKECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BHIUYMCIICHU;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUIMH: APKCUHYC, aPKKOCHHYC M apKTAHI'€HC YMCIIOBOTrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHS palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u treopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
UCIIOJIb30BaTh CBOMCTBA oONpeaenuTeNs 2 X 2 sl BBIYMCICHUS €ro 3HAYEHHS,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

cBOOOJIHO ONEpUPOBATh MOHATUAMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/ayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB PyHKIINIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIMH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KakK (PYHKIMU OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpUPOBATh MOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi TeoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOrPECCUMU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENLHOCTD, CIOCOOBI 3a/1aHUs
IIOCJIEN0BATENBHOCTEM, MOHOTOHHBIE M OIPAHWUYEHHBIE II0CIEAO0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKICHHsS MAaTeMaTH4YECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJlbIX;

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

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

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIMU
IByX (YHKIUH, 3HATh MIPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONIMCAHUS PEaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yUYEeOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: OIPEACIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydaromuiicss MHOJYYUT CIEIyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOrO aHaIUu3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKHU JEINMOCTH
nenbix yucen, HOJl n HOK naTypasibHBIX 4uMcen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO OMEpPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKChIBATh
HaTypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKa3aTebHBIE U
jJorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI NI PEIICHHWS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUN U HEPABCHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSITH TpauuecKkue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]a4H,
UCCIIEIOBATh TOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMM U Tpapuku:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TMOHITHAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAaHUSI (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HEMPEPHIBHON Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO [UJII HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl
MHOK€eCTBO IEHCTBUTENBHBIX YHACEIL.
| MHorounensl. PanioHanbHbIe ypaBHEHUS U 4 1 bubnnorexka HOK
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 | bubnnoreka HOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/
3 Apudmernueckuit KOpeHb N-0i CTENEHH. 15 | bubmuoreka [JOK
HppanmonanbHble ypaBHEHUS https://m.edsoo.ru/
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | bubnmnorexka [HOK
YpaBHEHHS https://m.edsoo.ru/
5 Jlorapudmuuaeckast pyHKIMS. 18 | bubmuotexa [JOK
Jlorapudmudeckue ypaBHEeHUS https://m.edsoo.ru/
6 Tpuronomerpruyeckue BolpakeHUs U 2 1 bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/
bu6nuorexa [IOK
7 [TocnenoBaTenbHOCTH U TPOTPECCUU 10 1
A porp https://m.edsoo.ru/
bu6nuoreka [IOK
8 HenpepoiBHbIe kuu. [IponsBogHas 20 1
pep byHKu P A https://m.edsoo.ru/
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 ) bu6nuoreka [IOK

3HaHUU

https://m.edsoo.ru/




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



11 KJIACC

KosmnuecTBo yacos JIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoabnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO ” 1 bubnuorexa [HOK
MPOU3BOAHOMN https://m.edsoo.ru/
bubmuorexa [JOK
2 [lepBoobOpazHa erpai 12 1
PBOOCDPAIHAZ 1 MHTETP https://m.edsoo.ru/
3 I'paduxu TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 | bubnuoreka [JOK
TpuronomeTpuueckre HEpaBeHCTBA https://m.edsoo.ru/
4 HppanmonansHble, MoKa3aTelbHbIE U 4 1 bubnmnoreka [JOK
norapupMHUECKUe HEPABEHCTBA https://m.edsoo.ru/
b K
5 KommekcHbie uucna 10 1 uomworexa [10
https://m.edsoo.ru/
bu6nuoreka [IOK
6 H 10 1
aTypajbHBbIE U LIeJIbIE YHCiia hitps://m.cdsoo.ru/
Cucremsl paluOHAIbHBIX, HPPAIUOHAIBHBIX
patt ppatt bubmuorexa [JOK
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
. https://m.edsoo.ru/
ypaBHEHUM
bu6mmoteka [IOK
8 3 16 1
ANt ¢ HapamMeTpami https://m.edsoo.ru/
9 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 16 ) bubnmnorexka HOK
3HAaHUU https://m.edsoo.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| MHO03k€eCcTBO, Onepaluy HaJl MHOKECTBAMH U | bubnuorexa [HOK
HX CBOWCTBA https://m.edsoo.ru/
bubnnoreka IIOK
2 narpammsl Ditniepa-Benna 1
Huarp p https://m.edsoo.ru/
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO | bubnuoreka [JOK
amrapara i peueHus 3a1a4 https://m.edsoo.ru/
Pannonansueie yncna. OOBIKHOBEHHBIE U
bu6nuoreka [IOK
4 JIECATUYHBIEC IPOOU, TTPOLIEHTHI, OECKOHEUHBIE 1
https://m.edsoo.ru/
MePUOIUUECKHE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JIeCATUYHbIE JPOoOH, MPOLIEHTHI, 0ECKOHEUHbIE 1
NEePUOANYECKHE TPOOH
6 [Tpumenenue apobeli U MPOLEHTOB JIs | bu6muoreka [JOK
pelIeHus IpUKIagHbIX 3a0a4 https://m.edsoo.ru/
7 [Ipumenenue qpoOei U IPOIEHTOB TSI 1
pEIICHUS TPUKIATHBIX 3a7a49
g [HelicTButenpHble uncia. PalinoHanbHbie U | bubmmoreka [JOK
HppalMOHAJIbHBIE YHCIIa https://m.edsoo.ru/
9 ApudmeTnueckue onepanuu c | bu6muoreka [JOK
JIEUCTBUTEIbHBIMU YU CIIAMHU https://m.edsoo.ru/
10 Monyinb 1eMCTBUTEIBHOTO YUCIa U €ro 1 but6mmoreka [IOK




CBOMCTBA

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

https://m.edsoo.ru/

bu6nuoreka [JOK

11 OKpYTJIEHUS, IPUKUKA U OLICHKA pe3ylbTaTa
pyr N p pesy https://m.edsoo.ru/
BBIYHCIICHUN
OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
12 IpOOHO-PAIMOHAIBHBIX YPAaBHEHUNA U buGnnorexa LHOK
P p yp https://m.edsoo.ru/
HEPABEHCTB
OCHOBHBIE METO/JIbI PEIICHUS LIEIbIX U

13 JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB
OCHOBHBIE METO/IbI PELICHHUS LIEbIX U

14 JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB
MHorouwieHsl OT OJHON NEPEMEHHOM.

bubmmoteka [IOK
15 [enenne MHOro4JieHa Ha MHOT'OUJIEH C
https://m.edsoo.ru/
octaTtkoM. Teopema besy

16 MHorouseHsbI ¢ 1eabIMU KO3 hUIIMeHTaMU. bubmuotexa [JOK
Teopema Buera https://m.edsoo.ru/

. . bubmmorexa [JOK

17 Pemenne cucreM MMHENHBIX YpaBHEHUI

https://m.edsoo.ru/

18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.

19 Onpenenurens MaTpULbl 2X2, €ro bubmmoreka [JOK
T€OMETPUYECKUI CMBICIT U CBOWCTBA; https://m.edsoo.ru/
BBIUMCJIEHHE €r0 3HaYCHUS
Onpenenurens MaTpuipl 2X2, ero

. . Bu6nunoreka LIOK

20 T€OMETPUYECKUM CMBICII U CBOMCTBA;

BBIYUCICHUC €TI0 3HAYCHUA

https://m.edsoo.ru/




)1 [IpumeHenue onpeaeauTens Jjis peeHus bubnnoreka HOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edsoo.ru/
2 Pemenne nmpukiagHeIX 3a1a4 C IOMOIIbIO bubnmoreka [JOK
CHCTEMBbI JINHEHHBIX YPaBHEHU https://m.edsoo.ru/
3 Penienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
24 ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"
OyHKIHS, CIIOCOOBI 3aJaHUS KIIMH.
Y ’ Pyn bubmmotexa LIOK
25 B3aumno obpatHbie pynkiuu. Kommnosunus
. https://m.edsoo.ru/
byHKIMI
26 I'paduk dpyHkumu. DnemeHTapHbIe bubnnorexka HOK
npeoOpa3oBaHus rpagukoB GyHKIUN https://m.edsoo.ru/
OO6nacth ornpeesieHus] © MHOYKECTBO
27 3HaueHuil pyHkiuu. Hynu Qysakmmm Bubmaorexa ITOK
i Y i ' https://m.edsoo.ru/
[IpomexxyTKH 3HAK MOCTOSTHCTBA
YETHbIE U HEYETHBIE KLHH.
28 [Tepuoanueckue ¢ (EIZEH ITpomexyTkn bubnnorexa LIOK
p i P yr https://m.edsoo.ru/
MOHOTOHHOCTH (pYHKIIMH
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
y YMEL Gy Bu6nnorexa [IOK
29 Haubonbiiee 1 HauMeHbIlIee 3HAYCHHE
https://m.edsoo.ru/
(GYHKIINHM Ha TPOMEKYTKE
30 Jlunelinas, kBagpaTudHas u JpoOHO- bubnuotexa [JOK
AuHenHas QyHKIH https://m.edsoo.ru/
31 DJIeMEHTapHOE MCCIIEIOBAHNE U TTOCTPOCHUE bubnmoreka [JOK
rpaduKoB 3TUX QYHKIIUNA https://m.edsoo.ru/
32 DIEMEHTApHOE UCCIIEI0OBAHUE U TIOCTPOCHHE




rpaduKoB ATUX QYHKIIUNA

CrerneHs ¢ LETBIM TT0Ka3aTeaeM. buaom

bu6nuoreka [IOK

33
Hprotona https://m.edsoo.ru/
34 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Herorona
35 CrenenHast GyHKIHS C HATYPAJIbHBIM U bubmuorexa [JOK
1IeJIbIM MoKa3aTeseM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/
36 KonTtponpHas pabdora: "Crenennast GpyHKIHS.
E€ cBoiicTBa u rpadux"
37 ApudmeTndeckuii KOpeHb HATYPaTbHOU bubnmnoreka [HOK
CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/
18 ApudmeTndeckuii KOpeHb HaTypaJbHOM
CTEIEHU U €ro CBOMCTBA
39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, bubnmnorexka HOK
CoZiepIKalllMX CTEIEHU U KOPHU https://m.edsoo.ru/
40 [IpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpXKAIINX CTETIEHU U KOPHU
41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKalIiX CTETIEHU U KOPHU
Uppanunonansueie ypaBHeHHs. OCHOBHBIE
but6mmoreka [IOK
42 METO/IbI PELICHUS UPPALMOHAIBHBIX
. https://m.edsoo.ru/
ypaBHEHUU
Uppanronansueie ypaBHeHHs. OCHOBHBIE
43 METO/IbI PEIICHHS UPPAIlMOHATBHBIX
ypaBHEHUU
Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
44 METO/IbI PEIICHUSI UPPAUOHAIBHBIX

ypaBHEHUH




PaBHOCHIEHEIC NEPEXO0bl B pCICHUHA

bu6nmoreka [IOK

s UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/
46 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
UPPALMOHATIBHBIX YPABHECHUN
A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPABHEHUM
43 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
UPpaLMOHATIbHBIX YPABHEHUM
CaotiicTBa U rpaduK KOpHSI N-Ol CTEMEHH KaK
49 (GyHKLIMU 0OpaTHOHN CTENEHU C HaTypaJlbHbIM brbmmorexa LOK
https://m.edsoo.ru/
II0Ka3aresneM
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK
50 (GYHKIIMM 00paTHOW CTENICHH ¢ HATypPaIbHBIM
MIOKa3aTeseM
KonTponbHas pabora: "CBoiicTBa 1 rpaduk
51 KOpHS n-o¥ creneHu. MppannoHansHbie
ypaBHEeHHUA"
57 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENeM U €€ bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/
53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA
54 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA
55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U bubmuoreka [JOK
rpaduk https://m.edsoo.ru/
56 Hcnons3oBanue rpaduka GyHKIIUN 115 bubnuotexa [JOK
pelIeHUs] ypaBHEHUI https://m.edsoo.ru/
57 Hcnonb3oBanue rpaduka GyHKIUN AJIs




pelieHusi ypaBHEHUM

53 [loka3arenbHble ypaBHeHUs. OCHOBHBIE bubmmoreka [IOK
METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPaBHECHUH https://m.edsoo.ru/
59 [loka3arenbHble ypaBHeHUs. OCHOBHbIE
METO/bI pEIIEHUS TOKA3aTEbHBIX YpPaBHEHHH
60 [Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHNUs TOKA3aTeNbHBIX YPaBHEHUN
61 KonTtpomnpHas padora: "[lokazaTensHas
¢byuknus. [TokasarensHble ypaBHeHUA"
62 Jlorapudwm gucia. CBoiicTBa orapugma ng;;ifgiiouf
63 Jlorapudm umncna. CBoicTBa jJorapudpma
64 Jlorapudm umucna. CoiicTBa jgorapudpma
65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI
66 JecsaTinuHbIe U HaTYpaJIbHBIE JTOTAPHUPMBI ng;;;fg;?g}{
67 Hpeo6p£30BaHHe BBIPAXEHUH, COAEpKALLUX EI/IGJ‘I/I;IOTG(I;B. HO}(
JIorapu(@mbl ttps://m.edsoo.ru
68 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX
Jorapupmbl
69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX
aorapudmsl
70 HOI;;pI/I(bMI/I‘{eCKaH byHKIUS, €€ CBOICTBA U EI/IGJI/I;IOTC(;CB. LIO}(
Tpa@)uK ttps://m.edsoo.ru
71 Jlorapudmrueckas GyHKIUA, €€ CBOWCTBA U
rpaduk
7 Hcnonb3zoBanue rpaduka GyHKIUN AJIs bubmuorexa [JOK

pellIeHNs] ypaBHEHUI

https://m.edsoo.ru/




Hcnons3oBanue rpaduka QyHKIUN A5

73
pellIeHusl ypaBHEHUI
Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
Bbu6nuoreka [IOK
74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
. https://m.edsoo.ru/
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE
75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
76 METOBI peIIeHUs JIoTapu(HMUIECKUX
ypaBHEHU I
77 PaBHOCHUITBHBIE TIEPEXO/IBI B PEIIIEHUHN bubmuorexa [JOK
JOTapu(PMHUECKUX yPaBHEHUIN https://m.edsoo.ru/
73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH
79 Kontponbnas padota: "Jlorapudpmudeckas
¢yukus. Jlorapupmuueckue ypaBHeHus"
20 CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC bubnmnoreka [JOK
YHCJIOBOI'0 apryMeHTa https://m.edsoo.ru/
31 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa
20 ApKCUHYC, apKKOCHHYC U apKTaHT€HC bubmuoreka [JOK
YHUCJIOBOTO apryMeHTa https://m.edsoo.ru/
23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpuyeckas oOKpyKHOCTh
’ . Bbu6mmoteka 1IOK
84 oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIUN

YHUCJIOBOT'O apryMEHTa

https://m.edsoo.ru/




TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUECKUX (DYyHKIUN 1
YHCJIOBOI'O apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 bubmorexa HOK
https://m.edsoo.ru/
87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX | bubnnorexka HOK
BBIPKEHUI https://m.edsoo.ru/
01 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpaXEHUI
9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIpKEHU I
93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAKECHUI
94 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1 bubmorexa HOK
https://m.edsoo.ru/
95 Pemenne TpuroHoMeTpuUECKMX ypaBHEHUN 1
96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
100 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota: "Tpuronomerpuyeckue
101 BBIPAKECHUS U TPUTOHOMETPUYECKUE 1

ypaBHeHHUA"




HOCJIG,I[OB&TGJIBHOCTI/I, CIIOCOOBI 3aJJaHusA

. bubnmnoreka HOK
102 nocieaoBarenbHocTel. Meton 1
. https://m.edsoo.ru/
MaTeMaTUYeCKOW UHIYKLIUH
MOHOTOHHBIE U OTPAaHUYEHHbIE
bu6nmoreka [IOK
103 nocjeaoBaTeabHOCTH. VicTopus ananu3a
https://m.edsoo.ru/
0ECKOHEYHO MaJIbIX
bubnnorexka HOK
104 Apudmerrdeckas mporpeccus 1
https://m.edsoo.ru/
bubnmnoreka [HOK
105 ['eomeTpuyeckas nporpeccus 1
https://m.edsoo.ru/
106 beckoHneyHo yObIBaroIasi reoMeTpruiecKast bubnmnoreka [HOK
MIpPOrpeccus https://m.edsoo.ru/
107 CymMma 0eckOHEYHO yObIBaroliei bubnnorexka HOK
reOMETPUUYECKON IIPOrPECCUU https://m.edsoo.ru/
108 JIuHenHbIN ¥ SKCTTOHEHITUATBHBIN POCT. bubnmnoreka [JOK
Yucno e. DopMyra CI0KHBIX MPOLEHTOB https://m.edsoo.ru/
109 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX IPOLEHTOB
110 Hcnonb3oBaHue Mporpeccuu IJisi peeHus bubmuotexa [JOK
peallbHbIX 3a7a4 IPUKIAJHOIO XapaKkTepa https://m.edsoo.ru/
11 KonTponbhas pabota: "[locnenoBarenbHOCTH
U porpeccun’
bu6nuoreka [IOK
112 HenpepsiBHbIE KIMHA U UX CBOMCTBA
pep pyHKn https://m.edsoo.ru/
113 Touka pa3pbiBa. ACUMITOTHI IrpadUKOB bubmuoreka [JOK
byHKIII https://m.edsoo.ru/
114 CoiicTBa (hyHKIMI HEPEPHIBHBIX HA bubaunorexa [IOK

OTpe3Ke

https://m.edsoo.ru/




CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha

115
OTpe3Ke
116 Meto 1 MHTEpBaJIOB JIsl PEIICHUSI HEPABEHCTB bubmorexa [OK
https://m.edsoo.ru/
117 Meto 1 MHTEpBAJIOB JJIsl PEIICHUSI HEPABEHCTB
118 Meroza MHTEPBAJIOB VISl PELICHUS HEPABEHCTB
119 [IprmeHeHre CBOMCTB HEMPEPHIBHBIX bubnnoreka [HOK
byHKIMH 115 perenust 3a1a4 https://m.edsoo.ru/
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMH 115 pereHust 3a1a4
bubnmnorexka HOK
121 [lepBas u BTOpast npou3BOIHBIC GYHKIIUU https://m.edsogru/
122 Omnpenenenue, reoOMETPUYECKUN CMBICI bubnmnorexka HOK
MIPOU3BOAHOMN https://m.edsoo.ru/
123 Onpenenenue, GU3NIECKUN CMbICIT bubmuoreka [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/
124 YpaBHeHUEe KacaTebHOU K TpaduKy bubnmnorexka [HOK
byHKIIIN https://m.edsoo.ru/
125 VYpaBHeHHEe KacaTeabHOU K rpaduky
byHKIUA
. bubmuoreka [JOK
126 [Tpou3BoHBIE JI€MEHTAPHBIX (PYHKUINH https://m.edsoclfru/
127 [Tpon3BoHBIC dNIEMEHTAPHBIX (DYHKITHI
128 [IponsBoHas cyMMBI, IPOU3BEACHMUS, bubnmnorexka HOK
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH https://m.edsoo.ru/
129 [Ipou3BoHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMIIO3ULIUU (YHKIUI
130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,




YaCTHOTO ¥ KOMIO3UIIUU (DYHKITHI

131 KonTtponsHas padora: "[IpousBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL bu6nmoreka [IOK
3HaHui: "YpaBHeHus" https://m.edsoo.ru/

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bubnuoreka LIOK
3HaHui: "OyHKIMN" https://m.edsoo.ru/

134 Hroroas xouTpoapHas pabora

135 HroroBast kKoHTpoIbHAs paboTa

136 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcesl
| [IpumeHneHne nporu3BOIHON K UCCIIEI0BAHUIO | Bbu6moteka [JOK
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/
) IIpumeHneHne MPON3BOJHON K HCCIIEI0BAHUIO 1 bubnuorexa [IOK
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/
3 [IpuMeHeHne npoON3BOIHOMN K UCCIIEI0BAHUIO 1 bubmmoreka [JOK
(GyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI https://m.edsoo.ru/
4 [IpumeHneHne Mporu3BOIHON K UCCIIEI0BAHUIO | Bbu6moteka [JOK
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI https://m.edsoo.ru/
5 IIpumeHneHne MpON3BOJHON K HCCIIEI0BAHUIO 1 bubmuorexa [IOK
(GyHKIIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI https://m.edsoo.ru/
6 IIpuMeHeHre MPOU3BOIHOMN K UCCIEIOBAHUIO 1 bubnmnoreka HOK
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI https://m.edsoo.ru/
Haxoxzaenne HaubosbIIero 1 HANMEHbBILETO
7 3HAYCHUS HEll i bubmorera OK
pepbIBHOM (pyHKIIMU Ha 1
https://m.edsoo.ru/
OTpe3Ke
Haxoxzaenne HaubosbI1ero 1 HaUMEHbILIETO
] . bubmuorexa [{OK
3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha 1
https://m.edsoo.ru/
OTpe3Ke
Haxoxxnenne HanOobIIero 1 HAUMEHbIIETO
9 N bubmuoreka [{OK
3HA4YeHHUs1 HeTPephIBHOM (PyHKIIMM Ha 1
https://m.edsoo.ru/
OTpE3Ke
10 HaxosxieHne HanOoIbIIero ¥ HAMMEHBIIIETO 1 bubmuorexa [{OK




3HAYEHUS HEMPEPbIBHOM (PyHKLIMU HA

https://m.edsoo.ru/

OTpE3KE
Haxoxnenue HanOOJIBIIIEr0o ¥ HAUMEHBIIIETO
. bubnuorexa [IOK
11 3HAYCHMS HEMPEPHIBHON (PYHKITUN Ha
https://m.edsoo.ru/
OTpe3Ke
Haxoxxaenre HanOOJIbIIEr0 M HANMEHBIIIETO
12 3HAYEHMS HEMPEPHIBHON (PYHKIIUU Ha buGnuorexa [IOK
pep i https://m.edsoo.ru/
OTpe3Ke
IIpumenenre Npou3BOIHON UIT HAXOXKIECHUS
13 prm LIETO epmeHm[ B IPUKJIATHBIX bubmorexa LOK
yi p p https://m.edsoo.ru/
3ajadax
[IpumeneHnne npou3BOIHOM JIsl HAXO0XKACHUS
14 HAWJIYYILIEr0 PEUIEHUS B IIPUKIIAHBIX bubmmorexa LOK
yd p p https://m.edsoo.ru/
3ajadax
[Ipumenenne nponu3BOIHOM IS
15 ONpeIeTICHUSI CKOPOCTHU U YCKOPEHUS bubnmnorexa [JOK
nporiecca, 3alaHHOro (opMyIIoN HITH https://m.edsoo.ru/
rpaduxkom
[Ipumenenne npou3BOIHOM IS
16 ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS bubnuotexa [JOK
nporiecca, 3alaHHOTro (OpMYIION HITH https://m.edsoo.ru/
rpaduKom
but6mmoreka [IOK
17 Komnozumus KU
(I)yH https://m.edsoo.ru/
bubnunorexa LIOK
18 Komnozumus KUK
(I)yH https://m.edsoo.ru/
. bubmmoreka [JOK
19 Kommnosumus hyskmmii s

https://m.edsoo.ru/




20 ['eomerpuueckue 0Opa3bl ypaBHEHUN Ha bubnmnoreka HOK
KOOPJAMHATHOW INIOCKOCTH https://m.edsoo.ru/
)1 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha bubmmoreka [JOK
KOOPJMHATHOM IJIOCKOCTH https://m.edsoo.ru/
” KonrtponsHas pabdora: "HccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
3 [TepBooOpasHas, OCHOBHOE CBOMCTBO bubnnorexa [JOK
1epBOOOPA3HBIX https://m.edsoo.ru/
24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKITUH. bubmmoreka [JOK
[TpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX https://m.edsoo.ru/
’5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIUA. bubnnorexa [JOK
[IpaBuna HaXOXKaEHUS IEPBOOOPA3HBIX https://m.edsoo.ru/
26 HHuterpain. I'eoMeTpuiecKuidi CMBICI bubnnorexa [JOK
HHTETpana https://m.edsoo.ru/
7 Beruncnenue onpenenéHHoro MHTerpaa 1no bubmmnoreka HOK
dbopmyne Hetotona-Jleitouuia https://m.edsoo.ru/
)% Brruncnenue onpeien€HHOro HHTErpasa mo
dhopmyne HeroTona-Jleitonuna
79 IIpumeHeHne nHTErpana s HaxoKIACHUS bubmuoreka [IOK
IoIaiel TUIOCKUX PUTYp https://m.edsoo.ru/
[IpumeHneHue nHTerpaia g HaX0XACHUS
30 00BbEMOB Ir€OMETPUYECKUX TeT
a1 [Ipumeps! pemenuit guddepeHInaIbHbIX bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/
3 [Tpumeps! pemenuii qudhepeHInaTbHbIX
ypaBHEHUN
13 MaremaTuyeckoe MOJCIMPOBAHUE PEATbHBIX bubnuorexa [JOK

MIPOLIECCOB C MOMOIIBIO AU(HepeHIINATHEHBIX

https://m.edsoo.ru/




ypaBHEHUU

Konrponsnas pabdora: "[lepBooOpaznas u

34 |
UHTErpal
35 Tpuronomerpuueckue GyHKIUH, UX bubmunoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/
36 Tpuronomerpudeckue GyHKIUH, UX
CBOMCTBA U IpapUKu
37 Tpuronomerpuieckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu
18 Tpuronomerpuieckne GyHKIUH, UX
CBOWCTBA U TpapuKu
39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpapuKu
OT60p KOpHEI TPUTOHOMETPHUUECKHUX Eubs 1OK
3 nonnoTexa
40 YPaBHEHUH C IIOMOLIBIO httos://m.ed /
. ps://m.edsoo.ru.
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX
42 YPaBHEHUH € TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX
43 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
bu6muoreka [IOK
44 PemreHne TpUroHOMETPUYECKUX HEPABEHCTB 1
https://m.edsoo.ru/
45 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB




46

Pemenne TPUTOHOMETPHYCCKNX HEPABCHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
Kontponbnas padota: "['paduku
48 TPUTOHOMETPHUYECKUX (DYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/bI PEUICHUS TTOKA3aTEIbHBIX bubnmnoreka HOK
HEPABEHCTB https://m.edsoo.ru/
50 OcCHOBHBIE METO/bI PELIECHUS TTOKA3aTENbHbIX
HEPaBEHCTB
51 OCHOBHBIE METO/bI PELICHUS TTOKAa3aTENbHbIX
HEPaBEHCTB
57 OcHOBHBIE METOBI PEUICHUS TTOKa3aTeNbHBIX
HEPaBEHCTB
53 OCHOBHBIE METO/IbI pEIICHUS bubmuoreka [IOK
norapuMHUYECKUX HEPABEHCTB https://m.edsoo.ru/
54 OcCHOBHBIE METO/BI PELIEHUS
Jorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OcCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PELICHUS
HppalMOHATIbHBIX HEPABEHCTB
53 OCHOBHBIE METOABI PELLIEHUS
MpPPaLMOHATILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOABI PELLIEHUS




HppairoOHAJIbHBIX HCPABECHCTB

I'padmyeckue MeToAbI perieHUs

bubnunorexa LIOK

01 HppalMOHAIIbHBIX YPaBHEHUM https://m.edsoo.ru/
2 I'paduueckue METObI pELICHUS
MppaIMOHABHBIX YPaBHEHHHA
63 I'padpuueckue MeTo bl peLIeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue METOIbI peLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue METOIbI pELICHUS
JorapuMUICCKUX ypaBHECHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI peLICHUS
68 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX bubmmorexa LIOK
. https://m.edsoo.ru/
ypaBHEHHH
I'paduueckue MeToIb! peLIeHUs
69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUI
I'paduueckue MeTO bl peLIeHUs
70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI peIICHNUS
71 MOKa3aTeIbHBIX U JOrapupMUIEcKux
HEPaBEHCTB
72 Kontponbnas padota: "UpparnmonaibHbie,




IIOKa3aTCIbHBIC U J'IOl"apI/I(bMI/ILIeCKI/IC

HepaBeHCTBa"
KowmrmiekcHbie uncia. Anredpanyeckas v
73 TpUrOHOMETpHUecKasi (pOpMBI 3anucu buomorexa LIOK
https://m.edsoo.ru/
KOMIIJIEKCHOT'O YU CIIa
KommiekcHbie uncna. Anredpandeckas u
74 TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHUCIIa
75 Apudmernaeckue onepaum ¢ bubnuoreka [IOK
KOMIUIEKCHBIMHU YHUCIaMU https://m.edsoo.ru/
76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
77 N300paskeHre KOMIUIEKCHBIX YHCelT Ha Bbu6mmotreka [JOK
KOOPAMHATHOW INIOCKOCTH https://m.edsoo.ru/
73 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii ctenenu us3 bubmuoreka [IOK
KOMIIJIEKCHOI'0 YHrciia https://m.edsoo.ru/
20 ®opmyna Myaspa. KopHu n-o#t ctenesu u3
KOMIIJIEKCHOTO YHUCIIa
[IprmeHeHne KOMIUIEKCHBIX YHCEI JUIs
81 peuieHns GU3NYecKUX U reOMETPHIECKUX
3a1a4y
20 KonrtponsHas padora: "KomruiekcHbie
gucia"
83 Harypanbnble u niensle yucia bubmmorexa TOK
https://m.edsoo.ru/
84 HarypanbHsle u niensie yucia




HpI/IMCHeHI/Ie IIPHU3HAKOB ACIMMOCTHU LEIIBIX

bu6nmoreka [IOK

85 yucen https://m.edsoo.ru/
26 [IpuMeHeHne npu3HaKOB ASIUMOCTH LEIbIX
yuceln
[IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIBIX bubmuoreka [JOK
87
gucen: HOJl u HOK https://m.edsoo.ru/
28 [IpuMeHeHne npu3HaKOB ASIUMOCTH LEIbIX
gucen: HOJl m HOK
29 [IpuMeHeHne npu3HaKOB ASIUMOCTH LEIbIX Bbu6mmotreka [JOK
YHCEN: OCTATKU 10 MOAYJIIO https://m.edsoo.ru/
90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YKCeJl: OCTaTKU 10 MOAYJIIO
[IpuMeHeHne npu3HaKOB ASIUMOCTH LEIbIX
91 yycen: anroput™ EBknnaa 11 penieHus
3aJ1a4 B LIEJIBIX YMCIIaX
9 KontponsHas pabdota: "Teopus 1emnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.
93 PaBHOCHIIbHBIE CHCTEMBI 1 CHCTEMBI- bubmmorera OK
https://m.edsoo.ru/
CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
94 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS
95 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U bubnmnorexa [JOK
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUN https://m.edsoo.ru/
OCHOBHBIE METObI PELIEHUSI CUCTEM U
96 COBOKYITHOCTEN MPpALMOHAIbHBIX

YpaBHEHUH




97

98

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH IT0KA3aTeIbHBIX YPABHEHUI

OcCHOBHEBIE MCTOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH MOKa3aTebHBIX YpaBHEHUN

99

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

101

102

103

104

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIoTapu(HhMUIECKUX
YpaBHEHUI

IIpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 ¥ 3a1a4 13
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKWU3HU, HHTEPIIPETALUS TOJTY4CHHBIX
pEe3yJIbTaTOB

IIpuMeHeHHEe CUCTEM K PELLIEHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3aJa4 u3
pa3aMYHbIX 00JacTel HayKH U peallbHON
YKWU3HM, HHTEPIIPETALUS TOJTY4EHHBIX
pEe3yJIbTaTOB

[IpuMeHeHrEe HEPAaBEHCTB K PELLICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJa4 u3
pa3IMYHbIX 00JacTei HayKH U pealbHON
YKWU3HH, HHTEPITPETALUS TOITYYEHHBIX
pE3yJIbTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX
ypaBHEeHU"

bubmuoreka [{OK
https://m.edsoo.ru/




bu6nmoreka [IOK

105 PanmonanbsHble ypaBHEHUS ¢ TapaMeTpaMu hitps://m.cdsoo.ru/
106 PannonasibHble HEpaBEHCTBaA ¢ apaMeTpamMu
107 ParnmonansHble CUCTEMBI C TapamMeTpaMu
108 UppanmonanbHuble ypaBHEHUS, HEPABEHCTBA
C mapaMmeTpaMu
109 HppaunoHanbHble CUCTEMBI C TapaMeTpaMu
110 [TokazaTenbHbIC ypaBHEHUsI, HEPABEHCTBA C
rnapameTpamu
111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu
112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA bubmmoreka [JOK
¢ napamMeTpamu https://m.edsoo.ru/
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu
114 TpuronomeTpuuecKke ypaBHEHHUs C bubmmnoreka HOK
napaMeTpaMu https://m.edsoo.ru/
115 TpuroHomMeTpu4yecKre HEPaBEHCTBA C
rnapameTpamu
116 TpuronomeTpuuecKrue CUCTEMBI C
rnapameTpamMmu
[TocTpoenue u ucciaeaoBaHue
17 MaTeMaTUYECKUX MOJIENEH peaabHbIX bubnmnorexa [JOK
CUTYallUi C MOMOILBIO YPAaBHEHUH C https://m.edsoo.ru/
napameTpamMu
[TocTpoenue u ucciaeaoBaHue
118 MaTeMaTUYECKUX MOJIENEH peaTbHbIX
CUTYalHil C MOMOILBIO CUCTEM YPABHEHHM C
rnapameTpamu
119 [TocTpoenue u uccnenoBaHue




MaTEMaTHYECKUX MOJENIECH PEAIbHBIX
CUTYAalUi C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

Kontponbnas padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTrOpenue, 06001IEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

123 IToBTOpenue, 00o01IeHNE, CUCTEMATH3ALIHS
3HaHuil: "YpaBHeHus. CucreMbl ypaBHEHUM"

124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHuii: "HepaBeHncrna"

126 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3allUs
3HaHui: "HepaBeHncrsa"

127 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3AUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

128 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBonHas u e€ npumeHenue"

129 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkUn"

132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS




3HaHui: "OyHkun"

[ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3AIUS

133 - 1
3HaHui: "OyHkun"
134 HToroBas KOHTpOJIbHASA paboTa 1 1
135 Hrorosast koHTpoabHas paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* MaTemartuka: anrebpa v Hayajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa u Hadana maTemaTudeckoro ananusa, 10 kmacce/ Komsrua F0.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIECTBO
«3natensctBO «IIpocBemienue»

» Maremarunka: anredpa v Hadajga MaTEMaTHIECKOTO aHAIH3a, TEOMETPHS.
AnreOpa u Hauana MaTeMaTudeckoro ananusa, 11 kmacce/ Komsirun F0.M.,
TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe 001IeCTBO
«3natensctBO «IIpocBenieHme»

* Maremartuka. Anrebpa 1 Hayajia MaTeMaTH4deckoro aHanusa, 10 kiacc/
Mep3snsak A.I'., Homuposckuit [[.A., [Tomakos B.M.; nox penakuuen
[Tomonbckoro B.E., O0miecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Nzparensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHoe 00111€CTBO
«3narensctBO «IIpocBemienue»

» Maremaruka. Anredpa v Hayajaa MaTeMaTHYeCcKoro aHanusa, 11 kmacc/
Mep3smsak A.I'., Homuposckuit I.A., [Tonskos B.M.; nox pegakuuein
[Tomonbckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
M3narensckuit ientp « BEHTAHA-I'PA®y; AkiinmoHepHoe 00111eCTBO
«3narensctBO «IIpocBemienue»

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Marematuka : anrebpa U HayaJla MATEeMaTUYECKOTO aHaIu3a, TEOMETPHSI.
Anrebpa u Hadana maTeMaTudeckoro ananusa. 10-11 kmace : MeToguaeckue
nocoous

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

PO https://resh.edu.ru/
bu6nuoteka LIOK https://m.edsoo.ru/
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