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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpeaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
W3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecsi OBJIAJCBaIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYueOHbIil Kypc anredpbl U HayaJl MaTEMAaTHYECKOTO aHaiW3a 3aKJIaJIbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKH, XUMHUH, OHOJIOTHH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPXKIEHHUS C TTOMOIIBI0O UHAYKIIMU U PACCYXKIATh JIEAYKTUBHO, HUCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhio, a0CTparupoBaHUWE M aHAIOrUI, (opMHUpyeT
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYeCKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpIIPETAllUK  TOJYYEHHBIX  PEUICHUH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HMCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAJIOM,
KOTOpPBI peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuai, CIOCOOCTBYIONINN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe M HadajlaM MaTeMaTH4ecKOoro
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJau3a» BBIJCIICHBI CIEIYIOIINE COAEPKATEIIbHO-METOIMUeCKue TuHun: «Yucna



U BBIYUCIICHUS», «DyHKINU U rpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa M JOorHkKa». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM [JBYX JIET
oOyueHHusi Ha ypOBHE CPEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
JApYr Ipyra U MOCTENEHHO HACHIAsACh HOBBIMU TEMAMHM W paslenaMu. J(aHHBIN
yU4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaT€MAaTUYECKHX JUCUUIUIMH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATUYECKUN AHAIW3, TEOPUS MHOXKECTB, MAaTEMaTHYECKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bc€ Ooiee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyercsa u
COBEPLICHCTBYETCS YMEHHE CTPOUTb MATEMAaTHYECKYyl0 MOJEIb peajbHOU
CUTYallUM, IPUMEHATh 3HAHUS, MOJIYYEHHbIE [IPU U3YUEHUH Y4eOHOro Kypca, A
pELICHUsS] CAMOCTOSITENBHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJauM, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha ypOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeaHero o0uiero
oOpazoBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOUAIOMIMX B Cc€0s MCIOJIb30BAHUE PaA3JIMYHBIX
dbopM 3amucu YHUCla, yYMEHUE JenaTb NPUKUAKY, BBINOJHATH MPUOIMKEHHBIE
BBIYMCIICHUSI, OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, padOTaTh C MATEMAaTHUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
pAallMOHAJIBHBIX WM JEUCTBUTEIBHBIX  YMCEJ  JOIOJIHAKOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 JTUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crheuu(puyecKkue 3aJaud M ONEepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMOHANBHBIX U UPPALMOHATIBHBIX YKCEN, apu(METUUYECKUE OIepaluy, a TaKxKe
U3BJICYEHUE KOPHS HATYypaJIbHOW CTENEHH HAa MHOMXECTBE KOMIUIEKCHBIX YHCEN.
brarogapst mocnegoBaTEIbHOMY PACIIMPEHHUIO KPyra HCHOJIB3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMU MX IPUMEHEHMS Ul PELICHUS Pa3JIMYHBbIX 3a1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK HayKu U €€ poJiH B
NOCTPOCHUU MOJIEJIeH peaNbHOro MHUpA, HIMPOKO HCIOJIB3YIOTCS 00O0OIIeHHE U
KOHKpETHU3aLusl.

JInansa «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS Ha IPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pazzene lIporpamMmel HNpPeayCMOTPEHO PEIIEHHE COOTBETCTBYHOUIMX 3aaad. B
pe3ynpTaTe OOYyYaloOlIUEeCcs OBJAJECBAIOT PA3IMYHBIMU METOJAMU  PEIICHHUs
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U



TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkamux napameTpsl. llomydeHHbIE yMEHHMS IIMPOKO HCIOIB3YIOTCS MPH
UCCJENOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (YHKIUU.
Jlannast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl MO  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALHMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKECHHUI, a TaKXe BBIPAKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUIEHUs O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHuil, pabOTBl €  CHMBOJBHBIMH  (opMamMu, HPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAHO JTEMOHCTPUPYET CBOUM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBHOCTh U3YUEHUSI MaTepuana. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpadMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS peuIeHus 3a7ad U3 APYTHX YYEOHBIX
MPEIMETOB U PEATIbHON U3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
ynensiercs: (OpMHpPOBAHUIO YMEHUS BbIpakaTh (pOpMyJIaMU 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIENIOBaTh IONY4YEHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIIOIIMX BbIpaXKaThb 3aBUCHMOCTH MEXIy BEIWYMHAMU B
paznuyHOi (opMe: aHaTUTUUYECKOM, rpaduyeckoil u cioBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a MO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh HX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH IO (Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpEeHHUsI TpoueccoB. JlaHHas coaep:kaTenbHas JHMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUSI MATEMATHUYECKUX MOJENIEd pPEaNbHBIX CUTyaluu,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKHX, 33/1a4ax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4ECKOTO



aHanu3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO |
KPEaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HalT O
BBIJIAIONINXCSI pE3ysibTaTaX, MOJYYEHHBIX B XOJI€ pa3BUTHUA MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIA SI3bIK, OOBEIUHSIONIMM BCE pPa3feibl
MaTeMaTUKH H €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTEeMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOYKHOCTh OOyYarIIeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOW MaTEMaTHKH W HCIIOJIb30BaTh €0 JJISi BBIPAKCHUS CBOWX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4YaroInXcs, MO3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBuiI, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa ¥ Havalla MaTEMaTUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOSHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS DJTUX MOJIeNIed C TMOMOIIBIO afmapara airedpbl H
MaTEMaTUYECKOT0 aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KXKIBIN U3 Pa3/eioB MPOTPaMMBbI, IOCKOJBKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HWCIOJNB3YETCs I pelieHus] MPUKIaaHbIX 3amad. [Ipu
pEIICHUH  PCATbHBIX  NPAKTHYCCKUX  3aJad  OOydYaronIuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh MW KOHKPETHU3UPOBATH  MPOOJIeMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B IPOIIeCCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Hayalia MaTEeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

Parnmonaneupie uymcia. OOBIKHOBEHHBIE W JCCSITHUYHBIC TPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTrnueckue  onepauMd € JCUCTBUTENbHBIMU  4uciaaMu.  Monyib
JNEHCTBUTENBHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKpYTIJICHHS], PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH AEUCTBUTENBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTAaBICHUS JaHHBIX.

ApudmeTnueckuili KOpeHb HaTypaIbHOU CTENIEHH U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTuuHbIE U HATypaJibHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHT€HC YMCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHMs-CiencTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMUA
ko3 unmenramu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETICHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHMs. OCHOBHBIE METOJBI PELICHUs IOKA3aTEIBHBIX
YPaBHCHUU.

ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHEHHUS. OcCHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWW. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHEeHHI. OnpenenuTens MAaTpUlbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHUM. PelleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJEIN C
MOMOILBIO MaTPHUIL U OIPEETUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEpABEHCTB. [IprMeHEHHE ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

@OyHkuuu U rpapuku

®yHkus, crnocoObl 3amanus (QyHKIUMM. B3auMHO o0OpaTHble (YHKIHH.
Komno3zummss @yukuuii. I'papuk  yHKmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6nacTh ompeneneHuss U MHOKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpomexxyTku 3HakomocTosiHCTBA. UETHBIE 11 HeuéTHbIe QyHKIMU. [leproguyeckue
¢bynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbosbliee 1 HauMeHblee 3Ha4yeHus: QyHKIMKM Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-MHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNE U TOCTPOEHUE UX TPaUKOB.

CrenenHasi (pyHKLHS C HATYpaJbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYpaJIbHBIM [T0KA3aTEJIEM.

[TokazatenpHast u jorapudmudeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTH4YECKON UHIYKLIHH. MoOHOTOHHBIE U OTPaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MAaTeMaTHYECKOIO aHAIW3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast U reoMeTpruecKas mporpeccuu. beckoHeuHo yOwIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON



IIPOTrpeccruy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia C0KHBIX
IPOLEHTOB. Mcnonp30BaHWE TMPOTPECCUM JUIsl PELICHUs pealbHBbIX 3a1ady
IIPUKJIAJHOIO XapaKTepa.

HenpepriBHble (QyHKIIMM W HX cBoWcTBa. Touku paspbiBa. ACHUMITOTHI
rpajuxoB ¢yakiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHue CBOICTB HEMPEPBIBHBIX
byHKIU 1715 pereHus 3a1a4.

[lepBas u BTOpas npou3Boanbie GyHKIUU. Onpenenenre, reOMeTpUIEeCKU 1
(u3nyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHNE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkiuil.  IIpous3BogHass  cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoxecTBa M JIOTHKA

MHOXecTBO, OIlepald HaJ MHOKECTBAMM M HX CBOWCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0KAa3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHSI.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yucen, HanOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s peneHus
3a/1a4 B IIEJIbIX YHUCIIAX.

Kommnekcuble uucia. AnreOpavueckass W TpPUTOHOMETpUYEcKass (QOpMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UMUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIMHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTApU()PMHUIECCKUX
HEPaBEHCTB.



OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MApaAMETPaMHU.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTed HayKd M peajbHOU
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHKIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne MeTonbl pelleHUs YpaBHEHHW M HepaBeHCTB. I'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

[Ipumenenre mMpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMymbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYeHUU
HEMpepbIBHON (YHKLMHU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM I HAXO0XKICHUS HAWIY4dIEero pELIEHUs B
NPUKIAIHBIX 3a/1adax, Il ONpPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3aJIaHHOTO (HhOPMYJIOH 1K TpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TE€pBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKkIui. [IpaBuina HaxoxIeHUs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uHTerpana no gopmyne Hetorona-Jlebnua.

[IpumMeHeHnue uHTErpana A HAXOXIACHUS IUIOUIAJAeH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0  auddepeHInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUYaOIIEToCsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONW MAaTEMaTUYECKOU IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7au, PEHICHHUM, pacCyXIeHHUIM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM I€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyHdy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWsS, HHTEpEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JMESITEIBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW M €€ NPWIOKECHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYKalollel Cpeabl, IJIAaHUPOBAHUE IIOCTYNKOB W OIIEHKH HMX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W  OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW JesATEIbHOCTH, 3TaloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jilornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUI;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUCHUH 110 aHAJIOTUH;



MPOBOJIUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKne AeCTBUS:

WCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCUPYIOUIME  MPOTUBOpEUYHe,  MpoldsieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

MPOBOJAUTH CaMOCTOATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHNE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 0ObEKTa, SBJICHMUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy O0bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOJIOJIEHUS, HUCCIIEIOBAHUS, OILIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOLECCa, A TAKXKE BbIIBUIAThH
MPETNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh nHpopmManu 1o CaMOCTOSATENIbHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIpPUHUMATL U (I)OpMYJII/IpOBaTB Cy}I(I[eHI/If{ B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
HEeaIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHCBMEHHBIX TEKCTax, JaBaTh MOSCHEHHUS 1O XOJIy PEIICHHS 3aaadH,
KOMMEHTHPOBATh MOJYYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEeMOU TEMHI,
HpO6HeMBI, pemaeMoﬁ 3agadyu, BBbICKA3blBaThb MWJACHU, HALCICHHBIC Ha IIOHUCK



pELICHMs], COIMOCTABIATh CBOM CYXIEHUS C CYKICHUSMH JPYIMX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UILHUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIEOBaHUS,
IIPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIATh ILJIaH, AITOPUTM PELICHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJICKT:

BJIAJETh  HABBIKAMHM  IO3HABATEIbHON  peQJeKCHUH KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca MU pe3yjbTaTa pPElIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh NP PEUICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WJIM HEAOCTHUKEHUS Pe3ysIbTaTOB AESITeNbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboTbl TpU pEHIeHUuH YYEOHBIX 3ajJady, MPUHUMATh 1€JIb COBMECTHOM
NEeSATEIbHOCTH, TMJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, pacnpeneisirh
BUJIbI pabOT, JIOrOoBapuBaThCs, OOCYX AaTh IMpPOLIECC W pe3yJabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMHOBBIX GopMax paboThl (0OCyx)aeHUs, OOMEH MHEHUI,
«MO3TOBBbIE IITYpMBI» W WHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI



K xonmy obOydenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
MpeIMETHbIE PE3yJIbTaThl MO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTro aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYMCICHUS, TTpaBUiIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;

CBOOOJHO ONEPHUPOBATH TOHSATHEM: CTENEHb C MEJbIM I0Ka3aTeseM,
UCITIOJIB30BaTh MOAXOASANIYIO0 (hOPMY 3aIMMCU IEUCTBUTENIBHBIX YHCEIT ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIbHBIM I10Ka3aTeleM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YKCTa, AECATHYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YUCIJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUIIbHbIE HEPABEHCTBRA,

OPUMEHATh Pa3jM4YHbIE METOJAbl PEIICHUS PaAlUOHAIBHBIX M JPOOHO-
pallMOHANbHBIX ypaBHEHUH, NPUMEHATH METOJ HWHTEPBAJIOB JMJIA PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpPUPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWICH ¢ TenbiMA KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUJIs1 pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHSTHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACNIHUTENb MATpUIbl 2 X 2 WU €ro TIeOMETPUYECKHUH CMBICH,
UCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 Ui BBIUHACICHHS €r0 3HAYEHUS,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIMPOBATh PEaJbHbIE CUTYallu! C MOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUH,



UCCIIEIOBaTh TMOCTPOCHHBIE MOJENTU C MOMOUIbI0 MaTpUI[ U OIpEACTUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JICGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa JorapudmoB IS npeobpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMHUUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKre GopMyIIbl IS TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOIHO OMEpUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHUE,
OPUMEHATh HEoOXOoAumble (GOpPMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha sI3bIKE aireOpbl, COCTaBIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireOphi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUHU, Kommno3uuus GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB PyHKITHI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JacCTb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYIH QYHKIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBATh TMOHATHSMH: UETHBIE M HEYETHBIE (PYHKIMH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMM, HaumOOJblllee M HAWMEHbIIEE 3HAuYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LENbIM TOKa3zaTejaeM, rpapuK CTENeHHOW (YHKIMH C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTEemeHW Kak (yHKIMH OOpaTHOW CTENEHH C
HaATYpaJIbHBIM IOKa3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOEHHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSAMM: IOKa3aTeiabHas U JorapupmMudeckas
(GyHKIIMM, UX CBOMCTBA M TpaHKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHUH;



CBOOOJHO ONEPHUPOBATH TOHSITHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIEOBAaHUA TIPOLIECCOB |
3aBUCUMOCTEH MpHU pElICHUH 3aJlad U3 APYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (POPMYIIAMH 3aBUCHMOCTH MEKy BETUUYNHAMU;

Hauana MaTeMaTH4ecKOro aHajau3sa:

CBOOOJHO OTEPHUPOBATh TOHITHAMHU: apuPMETHUECKas M TeOMETpUUYECKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi reOMeTprUUYecKasi porpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATBLHBIN pOCT, GOopMya CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PEUICHUS PEAIbHBIX 334a4 IPUKIIAJIHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE TOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTeMaTHUYeCKOro aHajM3a KakK aHaiu3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO OINEPUPOBATHh TMOHATUSIMHU: HENPEPBIBHbIE (PYHKIUU, TOUYKH
paspsiBa rpaduka GyHKIMN, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOJIHO OIEpUpPOBATh MOHSATHEM: (YHKIIMS, HENpephiBHAS Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJIHO OINEpPUPOBATH MOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOWU3BEJICHHS], YACTHOIO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh TEOMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATH  MOHSATUSIMHU: MHOXKECTBO, ONEpalud  Haj
MHOKECTBaMHU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs PeabHbIX
MIPOIIECCOB U SBJICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX yUSOHBIX MPEIMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: OIPEACICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIINE
IpeIMETHbIE PE3yJIbTaThl MO0 OTACIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATTU3ay:

Ywucsia v BBIYMCICHUS:



CBOOOJHO OMEpHUPOBATH TMOHATHSIMHU: HATypallbHOE © IIEJ0€ YHCIIO,
MHOKECTBA HATYypaJIbHbIX M UEJBIX YHUCEN, UCIOJIb30BATh MPU3HAKU JICIUMOCTH
uensix yncena, HOJ[ u HOK nHatypanbHbIX uncen s peuieHus 3a1a4, MIpUMEHSTh
anroput™m EBknnna;

CBOOOJIHO OMNEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBAThH
HaTypaJbHbIE YHUCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO OMNEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIIa B anreOpandeckol u
TPUTOHOMETpUUECKOU (OpMe, BBIMOIHATH apUPMETHUECKUE ONEpalui ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:

CBOOOJIHO OMNEPHUPOBATH MOHITHUSMU: HUppaAlMOHANIBHBIC, MOKa3aTebHbIE U
jJorapuMUUYECKe HEPaBEHCTBA, HAXOIWTh MX pEHIEHUSs C  IOMOIUIbIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIIECTBJIATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJTHO OIMEpUPOBaATh TMOHSATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBRO,
NPUMEHSITh  HEOOXOMUMbIE  (QOPMYJBI  JJISI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YpPaBHEHUI U HEPABEHCTB;

peuars palroOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTebHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZieprKallle MOYJIM U TapaMeTphl;

MIPUMEHSTH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICIUPOBATh peajbHBIC CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHS, HEPABEHCTBA M MX CHCTEMBI IO YCIIOBHUIO 3aJ1a4H,
WCCJIEIOBAaTh TOCTPOCHHBIE MOJIETM C WCIOJIh30BAHUEM allfapara aireOpsl,
VHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DyHKUMM U TPapuKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUH C MOMOILIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (YHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUH U  HEPABEHCTB  Ha
KOOPJUHATHOM TNIOCKOCTH;



CBOOOJIHO  OMEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHX
byHKIU;

OpUMEHATh (GYHKUMUA JJIS MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOIIECCOB.

Havana mareMaTH4ecKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAWTh HauOoJbIlIee U HAaMMEHbIIIee 3HaAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHHS HAWIYYIIero pPEIICHUS B
NPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-3KOHOMHYECKHMX, 3ajadax, i
ONpEENECHUs] CKOPOCTH W YCKOPEHHs MpoLecca, 3aJaHHOro (popMmysion wiu
rpapuKoMm;

CBOOOJHO ONEpHUPOBaTh MOHATHSAMH: IE€pBOOOpa3Hasi, ONpeneIEHHbIN
WHTErpajl, HaXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTh IJIOLIAAM IUIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaIa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
cocTaByieHHs TU(PepeHIInanbHbIX YPAaBHEHHUI;

pemaTth NpUKIAAHbIE 33a4d, B TOM YHUCJIE COIMAIbHO-3KOHOMUYECKOIO H
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 MHoOrouseHs!. PauHOHaanHeu ypaBHEHUS U 24 1 https://uchi.ru/
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oyukiun u rpapuku. CreneHHas QyHKINS C 12 1 https://resh.edu.ru/
LIeJIBIM [TOKa3aTeIeM
3 ApudmeTndeckuit KopeHb N-0ii CTEHCHU. 15 1 https://resh.edu.ru/
HppaumnonanbHble ypaBHEHUS
4 [MTokazarenbHas ¢pyHkus. [lokazaTenpHbIe 10 1 https://resh.edu.ru/
YpaBHEHHS
JI . .
5 orapHpMHTICCKas GyHKIIA 18 1 https://uchi.ru/
Jlorapudmuueckue ypaBHEHUs
6 TpuroHoMeTpuUECKHIE BBIPAKECHUS U 29 1 https://resh.edu.ru/
YpaBHEHHS
7 ITocnenoBarenbHOCTH U IPOTPECCUH 10 1 https://resh.edu.ru/
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1 https://resh.edu.ru/
9 HOBTOP@HI/I@, 000011IeHHEe, CUCTEMATH3 IS 5 9 http://window.edu.ru/
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue (yHKIIHIA C TOMOIIIBIO 29 1 https://uchi.ru/
MPOU3BOIHOMN
2 [lepBooOpazHas 1 UHTETPAT 12 1 https://uchi.ru/
3 I'paduku TpUroHOMETpUUESCKUX (PYHKIIMH. 14 1 https://uchi.ru/
Tpuronomerpuveckrue HepaBeHCTBA
4 WppatmoHaisHble, TOKa3aTeIbHbIC 1 24 1 https://uchi.ru/
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10 1 https://resh.edu.ru/
6 HarypanbHble u nensie yucna 10 1 https://resh.edu.ru/
CucteMbl palliOHAIBHBIX, UPPAHOHATBHBIX https://resh.edu.ru/
7 MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1 https://resh.edu.ru/
9 IToBTOpenue, 0000IIeHNE, CHCTEMATH3ALIHS 16 ’ https://resh.edu.ru/
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos 3 @
JIEKTPOHHbIE H(POBBIE
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTeIbHbIE pecypchbl
padoThI padoThI
| mosryroaue

1 MHOXeCTBO, ONepaIiy HaJl MHOYKECTBAMHU 1 https://resh.edu.ru/
U UX CBOICTBa

2 Juarpammsbl Diinepa-Benna 1 https://resh.edu.ru/

3 [TpuMeHeHre TEOPETHKO-MHOXKECTBCHHOTO 1 https://resh.edu.ru/
armapara ISl pEIICHUs 3a1a4
Parmonansusie uncina. OOBIKHOBEHHBIE U https://resh.edu.ru/

4 JECATUYHBIC TPOOH, TIPOLICHTHI, 1
OeCKOHEYHbBIE TIEPUOTUUECKUE APOOH

5 BXOJIHO# KOHTPOITH 1 1 https://resh.edu.ru/

5 [TpumeHnenue apoOeit U MPOIIEHTOB ISt 1 https://resh.edu.ru/
peLIeHuUs MPUKIAIHBIX 33139

. [MpumeHeHue apoOeit 1 MPOLIEHTOB IS 1 https://resh.edu.ru/
pelIeHus MPUKIAIHBIX 33139

g JleiicTBUTENBHBIE YKCIIA. PallMOHANBHEIE U 1 https://resh.edu.ru/
UppanroHaIbHBIE YKCIa

9 Apudmernueckre onepanum ¢ 1 https://resh.edu.ru/
JEUCTBUTEILHBIMH YHCIIAMH

10 Monyinb 1efiCTBUTEIBHOTO YHCIIA H €T0 1 https://resh.edu.ru/

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BhIYUCICHUN

https://resh.edu.ru/

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

https://resh.edu.ru/

13

14

15

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOIbI PELICHUS IENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN 1
HEPaBEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOT'OWICH C
octaTtkoM. Teopema besy

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

16

MHorousneHs! ¢ HeIbIMHA
koa¢pdunuentamu. Teopema Buera

https://resh.edu.ru/

17

Pemenue cucrem JIMHENHBIX ypaBHEHUN

https://resh.edu.ru/

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

https://resh.edu.ru/

19

Martpuna cucTeMsbl JIMHEWHBIX YPaBHEHUM.

Onpenenurens MaTpuLbl 2X2, €ro
reOMETPHUECKUIT CMBICT U CBOWMCTBA;
BBIUUCIIEHUE €r0 3HAUEeHUS

https://resh.edu.ru/

20

Onpenenurens MaTpUIbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

https://resh.edu.ru/




IIpuMeHeHue onpenenuTens A peleHus

https://resh.edu.ru/

21 CUCTEMBI JINHEWHBIX YPaBHEHUU
29 Pelenue npukIiiaJHbIX 33124 ¢ TOMOIIIBIO https://resh.edu.ru/
CHCTEMBI JINHEHHBIX ypaBHEHUN
23 Perrenne npuKIagHbIX 33a4 C TOMOIIBIO https://resh.edu.ru/
CHCTEMBI JINHEHHBIX ypaBHEHUN
Konrponsnas paboramno teme
24 "PannonanbHbie ypaBHEHUS U
HepaBeHCTBa. CUCTEMBbI IMHEMHBIX
ypaBHeHUI"
OyHKIMA, CTIOCOOBI 3a1aHus (DYHKITUH. skysmart.ru
25 B3anmHo oOpatHbie (HyHKIIHH.
Kommnosurus ¢yHkimit
26 I'padux GpyHKIMU. DIEeMEHTapHbIC skysmart.ru
npeoOpa3oBanus TpaguKoB QyHKIHNA
OO6nacTh ornpeJieNeHUus] © MHOYKECTBO skysmart.ru
27 3HadeHui pyHkuuu. Hynu QyHkmm.
ITpomexyTKH 3HaK ITOCTOSIHCTBA
YéErHble U HEYETHBIE PYHKIIMHU. skysmart.ru
28 [Tepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITMH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH. skysmart.ru
29 Haunbonbiiee n HanMeHblee 3HAYCHNE
(GYHKIMU Ha TPOMEXYTKE
30 JIuHeitHast, KBapaTHIHAs U JPOOHO- skysmart.ru
TuHeHas pyHKIUN
31 DeMeHTapHOe HCCieI0BaHNue U skysmart.ru

MoCTpOeHHEe rpauKOB ITHUX HYHKIUN



https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149

DeMeHTapHOE UCCIIEIOBAHUE U

skysmart.ru

32 .
MOCTPOCHUE IPAPUKOB ITUX (YHKITUN
33 Crenens ¢ 1enbpIM MokasareneM. bunom skysmart.ru
Herorona
34 CrelneHs ¢ IenbIM IToKa3aTeneM. buaom skysmart.ru
HeroTona
Crenennast pyHKIUS C HATYPATIbHBIM U skysmart.ru
35 epIM nokasareiieM. E€ cBolicTBa 1
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”
37 ApubmeTnieckuit KOpeHb HATypaTbHON https://uchi.ru/
CTEINICHHU U €ro CBOMCTBA
38 ApudmeTniecKuii KOpeHb HATypaIbHON https://uchi.ru/
CTEINCHHU U €ro CBOMCTBA
39 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAKEHHUH, https://uchi.ru/
COZIepIKAIMX CTEIICHU U KOPHH
40 [TpeoOpa3zoBaHus YHCIOBBIX BEIPAKSHHH, https://uchi.ru/
COZIepIKaIliX CTENCHN H KOPHH
a1 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAKSHHUH, https://uchi.ru/
COZIepIKaIliX CTENICHN H KOPHH
UppanmonansHbie ypaBHeHus. OCHOBHBIC https://uchi.ru/
42 METOJIbI PEIICHHSI HPPAMOHATBHBIX
YpaBHEHUI
WppaunonansHblie ypaBHeHUsI. OCHOBHBIE https://uchi.ru/
43 METO/IbI PEIICHHS HPPAMOHATBEHBIX

YpaBHEHUU



https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149

WppanmonansHble ypaBHeHUs. OCHOBHbIE

https://uchi.ru/

44 METO/IbI PEIICHHS UPPAITMOHATBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIC IEPEXO/IbI B PELICHUH https://uchi.ru/
UpPalMOHAIBLHBIX YPaBHEHHH

16 PaBHOCHIIBHBIC TTEPEXOBI B PEIICHUH https://uchi.ru/
UpPaLMOHATBHBIX YPAaBHEHHN

47 PaBHOCHIIBHBIC TTEPEXOBI B PEIICHUH https://uchi.ru/
UpPalMOHAILHBIX YPABHEHHUI

48 PaBHOCHIIbHBIC TIEPEXO/IbI B PELICHUH https://uchi.ru/
HppalMOHAILHBIX YPaBHEHHI
CBoiicTBa U rpaduk KOpHS N-0if CTENICHU https://uchi.ru/

49 Kak (QyHKIIMH 0OpaTHO CTENEHH C
HATypaIbHBIM [IOKA3aTEIIEM
CBoiicTBa U rpaduk KOpHS N-0if CTENICHU https://uchi.ru/

50 Kak (pyHKIIMM 0OpaTHOMN CTENEeHH ¢
HaTypaJbHBIM [TOKa3aTeieM
KonTponbnas padora: "CsoiicTBa u

o1 rpaduk KOpHs N-0if cTeneHu.
WppanmonansHble ypaBHeHNA"

52 CreneHb ¢ palfioOHaIbHBIM TI0Ka3aTeeM U https://resh.edu.ru/
¢€ CBOIiCTBa

53 CreneHb ¢ palliOHAILHBIM TTOKa3aTeNieM U https://resh.edu.ru/
e€ cBoiicTBa

54 CreneHb ¢ palfoOHaILHBIM TI0Ka3aTeleM 1 https://resh.edu.ru/
e€ cBoiicTBa

55 [MToka3atenbHast GyHKIHS, €€ CBONCTBA https://resh.edu.ru/

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

https://resh.edu.ru/

56 o
pelIeHus ypaBHEHUI
57 Hcnonp3oBanue rpapuka GyHKIUH 15 https://resh.edu.ru/
pelIeHusl ypaBHEHU I
ITokaszarenpHbie ypaBHEHHUS. OCHOBHBIE https://resh.edu.ru/
58 METO/IbI PEIICHHUs TOKA3aTeIbHbBIX
ypaBHEHUU
ITokaszarenpHbie ypaBHEHHUS. OCHOBHBIE https://resh.edu.ru/
59 METO/IbI PEIICHHS TOKA3aTebHBIX
ypaBHEHUH
60 KonTtpomnpHas padora: "[lokazaTensHas
¢ynkuus. [TokazarenbHbie ypaBHeHUS"
[TokazarenbHble ypaBHeHHsI. OCHOBHBIE
61 METOJIbI PEIICHHS TOKA3aTebHBIX https://resh.edu.ru/
YpaBHEHUU
62 Jlorapudwm gucia. CpoiicTa iorapupma skysmart.ru
63 Jlorapudwm gucia. CpoiicTa iorapupma skysmart.ru
64 Jlorapudm uncna. CoiicTBa norapupma skysmart.ru
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI skysmart.ru
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI skysmart.ru
67 [IpeoOpa3oBaHne BBIPAKEHHIA, skysmart.ru
coJiep KaIiux Jorapudmol
68 IIpeoOpa3oBaHue BBIpAKEHHIH, skysmart.ru

coJiep KaIiux Jorapudmol



https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149

[IpeoOpa3oBaHue BEIpaKEHUH,

skysmart.ru

69
COJIepKALIHX JIOTapU (MBI
20 Jlorapudmuueckas GyHKus, €€ CBOHCTBA skysmart.ru
u rpadux
7 Jlorapudmuueckas ¢pyHKus, e€ cCBONCTBA skysmart.ru
U rpaduk
79 Hcnonb3oBanue rpau(pm(a GbyHKIMU 1715 skysmart.ru
peleHys ypaBHEHUH
73 Hcnonp3oBanue I‘paii)I/IKa GbyHKIMN 1715 skysmart.ru
peleHus ypaBHEHHIA
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE skysmart.ru
74 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUH
Jlorapudmmueckue ypaBHeHus1. OCHOBHBIE skysmart.ru
75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE skysmart.ru
76 METO/Ibl pelIeHUs Jorapu(pMUUECKUX
YpaBHEHUU
o PaBHOCHIIBHBIE TEPEXO/BI B PELICHUN skysmart.ru
Jorapu(PMUYECKUX YpaBHEHUM
78 PaBHOCHIIbHBIE TEPEXOIbI B PEILICHUH skysmart.ru
Jorapu(pMHUUECKUX ypaBHEHUN
79 Kontponbras pabdota: "Jlorapupmuueckas
¢bynkus. Jlorapupmuueckue ypaBHeHus"
80 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC https://ibls.one/

YUCJIOBOTO apryMEHTa



https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149
https://skysmart.ru/distant/guide/?ysclid=ll17d84q1w468979149

CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

https://ibls.one/

81 YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC https://ibls.one/
YHCIIOBOTO apryMEHTa

83 APKCHHYC, apKKOCHHYC U apKTaHI€HC https://ibls.one/
YHCIIOBOTO apryMEHTa
TpuronomeTpuueckas OKpyKHOCTb, https://ibls.one/

84 ompeielIeHUE TPUTOHOMETPUUECKHUX
(byHKLUIT YMCIIOBOTO apryMeHTa
TpuronomeTpuueckas OKpy)HOCTb, https://ibls.one/

85 OTpeieIeHue TPUTOHOMETPHYECKUX
(GyHKIWH 9MCIOBOTO apryMEeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKUE https://ibls.one/
bopmyIbl

87 OCHOBHBIEC TPUTOHOMETPUIECKUE https://ibls.one/
bopMmyIbI

88 OCHOBHbBIE TPUTOHOMETPUUECKUE https://ibls.one/
(bopMyIib

89 OCHOBHBIE TPUTOHOMETPUYECKHE https://ibls.one/
(bopMyIibI

90 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX https://ibls.one/
BBIPKCHHI

01 [TpeoOpa3oBaHue TPUTOHOMETPUIESCKUX https://ibls.one/
BBIPKEHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://ibls.one/
BBIPKEHHI

03 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX https://ibls.one/

BBIPAKECHUI




Pemrenne TpuroHOMeTpU4ECKUX

https://ibls.one/

94 .

ypaBHEHUI
95 Perenne TpuroHoMeTpHUUECKUX https://ibls.one/

ypaBHEHHI
9 Perirenne TPUrOHOMETPHUECKUX https://ibls.one/

ypaBHEHUI
97 Perenne TpUroHoOMeTpUUECKUX https://ibls.one/

ypaBHEHUI
08 PelieHne TpUroHOMETPUUSCKUX https://ibls.one/

ypaBHEHHI
99 Perrenne TPUrOHOMETPHUECKUX https://ibls.one/

ypaBHEHHUIA
100 PelieHne TpUroHOMETPUYSCKUX https://ibls.one/

YpaBHEHUU

KonTponbnas pabora:
101 "TpUroHOMETPUUYECKHE BBIPAKEHUS U

TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus http://stratum.ac.ru/ru/education/
102 nocyeaoBarenbHocTel. Meron

MaTeMaTHIECKON MHITYKIIHH

MOHOTOHHBIE U OTpaHUYCHHEIE http://stratum.ac.ru/ru/education/
103 nocienoBarenbHOCTH. McTopus ananuza

0ECKOHEUHO MaJIbIX
104 ApHbMeTHIECKas TPOrPecCHs http://stratum.ac.ru/ru/education/
105 I'eomeTpuueckas mporpeccus http://stratum.ac.ru/ru/education/
106 beckoneuHo yObIBarolasi reoMeTpuiecKas http://stratum.ac.ru/ru/education/

nporpeccus




CymMma 6eckoHeuHO yObIBaroIei

http://stratum.ac.ru/ru/education/

107 N
reOMETPUYECKOMN MPOrPECCUH

108 JIMHEHHBII U SKCIIOHCHIUATIBHBIA POCT. http://stratum.ac.ru/ru/education/
Hucno e. DopMyrna CIOKHBIX ITPOLEHTOB

109 JIMHEHHBIN ¥ SKCIIOHEHIMAIBHBIN POCT. http://stratum.ac.ru/ru/education/
Yucio e. ®opMyia CI0KHBIX MPOIIEHTOB

110 Hcnonp30BaHue MPOTrpeccH sl PELICHUS http://stratum.ac.ru/ru/education/
peabHBIX 3a/a4 MPHUKIAIHOTO XapaKkTepa

111 Kontposnbnas pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccuu’”

112 HenpepbiBHbie hYHKIH ¥ HX CBOHCTBA http://stratum.ac.ru/ru/education/

113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB http://stratum.ac.ru/ru/education/
byHKIUH

114 CBoiicTBa (h)yHKIIMH HETIPEPHIBHBIX HA http://stratum.ac.ru/ru/education/
OTpe3Ke

115 CoiicTBa (yHKIUI HEPEPHIBHBIX HA http://stratum.ac.ru/ru/education/
OTpe3Ke

116 MeToa HHTEPBAJIOB JUISI PEILICHHSI http://stratum.ac.ru/ru/education/
HEPaBEHCTB

117 MeTtoa HHTEPBAJIOB JUISl PEILICHHSI http://stratum.ac.ru/ru/education/
HEPaBEHCTB

118 MeTo MHTEpPBAJIOB ISl PEIICHUS http://stratum.ac.ru/ru/education/
HEPaBEHCTB

119 IIpuMeHeHne CBOWCTB HEMTPEPBIBHBIX http://stratum.ac.ru/ru/education/
GYHKIHIA 1S peHIeHUs 3a1a4

120 [TpumeHeHre CBOMCTB HEMTPEPHIBHBIX http://stratum.ac.ru/ru/education/

GyHKIUH 1715 peleHus 3a1a4




http://stratum.ac.ru/ru/education/

121 [lepBast u BTOpas NpoU3BOIHBIC PYHKIIUU

122 OnpeneneHI/Iue, TE€OMETPHUYECKUI CMBICTT http://stratum.ac.ru/ru/education/
MIPOU3BO/IHOM

123 Onpe):[eﬂeHHf, (u3rYeCKHUl CMBICIT http://stratum.ac.ru/ru/education/
POM3BOHON

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy http://stratum.ac.ru/ru/education/
byHKIIIN

125 VYpaBHEeHHE KacaTeIbHOU K TpaduKy http://stratum.ac.ru/ru/education/
byHKIIUN

126 TIPOH3BOHELE STEMEHTAPHBIX (yHKIHIA http://stratum.ac.ru/ru/education/

127 TIPOH3BOHELE STEMEHTAPHBIX (yHKIHIA http://stratum.ac.ru/ru/education/

128 [Tpou3BOaHAS CYMMBI, IIPOU3BEACHUS, http://stratum.ac.ru/ru/education/
YaCTHOTO U KOMITO3UIIMU (YHKIIUH

129 [Tpou3BoaHAS CyMMBI, IPOU3BEACHUS, http://stratum.ac.ru/ru/education/
YaCTHOTO U KOMITO3UIIMK (QYHKITUH

130 [Tpou3BoaHAas CyMMBI, IPOU3BEACHUS, http://stratum.ac.ru/ru/education/
YaCTHOTO U KOMITO3UIMK (QYHKITUI

131 KontponsHas padora: "[IpouszBoanas”

132 [ToBTOpenue, 0600IICHNE, https://www.yaklass.ru/
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

133 [ToBTOpenue, 06001IeHNE, https://www.yaklass.ru/
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 WroroBas koHTpoJsIbHAs paboTa

135 Hrorosast koHTpobHAs paboTa

136 [ToBTOpeHue, 06001IeHNE,




cucCTeMaTH3alusd 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

11




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne n/n Tema ypoxa Konrpoabubie  IIpakTuyeckue Aara unpporsIe
Bcero u3yyeHusi o0pa3oBaTebHbIE
padoTshI padoThI pecypeni
| mosryroaue

[TpuMeHeHrEe TIPOU3BOIHOM K https://www.yaklass.ru/
1 UCCleoBaHui0 (GYHKIIHH Ha 1

MOHOTOHHOCTh M OKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOIHOM K https://www.yaklass.ru/
2 UCCIeIOBaHMIO (PYHKIIMH Ha 1

MOHOTOHHOCTb U DKCTPEMYMBI

[TpumeHeHrne POU3BOTHOMN K https://www.yaklass.ru/
3 WCCIICIOBAHMIO (DYHKIIMH Ha 1

MOHOTOHHOCTh M DKCTPEMYMBI

[TpumeHeHre MPOU3BOTHOMN K https://www.yaklass.ru/
4 uccaea0BaHuio PyHKIN Ha 1

MOHOTOHHOCTh M OKCTPEMYMBI

[TpumeHeHne MPON3BOTHOM K https://www.yaklass.ru/
5 UCcleIoBaHUI0 (PYHKIMHA Ha 1

MOHOTOHHOCTh M SKCTPEMYMBI
6 BXOHO# KOHTPOJTH 1 1 https://www.yaklass.ru/

Haxoxnaenne HaubombIero u https://www.yaklass.ru/
7 HAMMEHBIIIETO 3HAYCHHUS HETIPEPBIBHOM 1

(GYHKIIMM Ha OTpe3Ke




Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

https://www.yaklass.ru/

Haxoxnenne HauOOJIbIIErO U
HAaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GyHKIMN Ha OTpe3Ke

http://mathnet.spb.ru/

10

11

12

Haxoxnenune HanOonpIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
GbyHKINU Ha OTpE3Ke

Haxoxpaenue HaubosbIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnaenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/

13

[IpumeneHnne npou3BOTHOM JUIs
HaxO0’KJICHUSI HAMJTYYIIErO PEIICHUs B
MPUKJIAHBIX 3a/1a4ax

http://mathnet.spb.ru/

14

15

16

[Ipumenenne npou3BOIHOM JUIs
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIIOH UITH

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/




rpaduKoM

http://mathnet.spb.ru/

17 Kommnosumus hyHkmmii
18 Kommosuius dyHKwii http://mathnet.spb.ru/
19 Kommosmmust dysKimii http://mathnet.spb.ru/
20 FGOMeTpI/IquIEI/Ie 00pasbl ypaBHEHUH Ha http://mathnet.spb.ru/
KOOPAMHATHOI IIOCKOCTH
21 FGOMeTpI/IquIfI/Ie 00pa3bl ypaBHEHHI Ha http://mathnet.spb.ru/
KOOPIMHATHOM IIOCKOCTH
99 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"
23 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO http://mathnet.spb.ru/
HEepBOOOPA3HBIX
[TepBOOOpa3HBIC 3JIEMEHTAPHBIX http://mathnet.spb.ru/
24 ¢ynxuii. [IpaBuna HaxoXACHUS
epBOOOPA3HBIX
[TepBOOOpa3HbIE 37IEMEHTAPHBIX http://mathnet.spb.ru/
25 ¢dbynkumii. [IpaBuna HaxoXKIeHUS
IepBOOOPA3HBIX
26 Wurerpan. ['eomeTpuyuecKkuii CMBICT http://mathnet.spb.ru/
UHTerpaa
27 Berurcienue onpenenéHHOro HHTErpaia http://mathnet.spb.ru/
o ¢opmyne HeroTona-JleiiOuuna
28 Berurcienue onpenenéHHOro HHTerpaia http://mathnet.spb.ru/
o gopmysne HoroTona-JleiiOnuna
29 [Tpumenenue uHTErpaia 1is http://mathnet.spb.ru/

HAXO0XJACHUS TJIOMIAIeH TUIOCKUX PUTYp




IIpuMeHeHne uHTErpasa 1uist

http://mathnet.spb.ru/

30 HaxO0XXJICHUSI 00bEMOB T€OMETPHUIECKUX
Tel
31 [Mpumeps! pemennii 1uppepeHInaTbHBIX http://mathnet.spb.ru/
ypaBHEHHI
39 [Tpumeps! pemenuii quddepeHraaIbHbIX http://mathnet.spb.ru/
ypaBHEHUI
MareMaTHYECKOE MOJCITHPOBAHHIE http://mathnet.spb.ru/
33 peabHBIX MPOIIECCOB C MTOMOIIBIO
nuddepeHInaTbHbIX YpaBHEHHIMA
34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”
35 TpuronomeTpudeckue GYHKIHH, HX http://mathnet.spb.ru/
CBOWCTBA U TpapuKu
36 TpuronomeTpudeckue GYHKIHH, HX http://mathnet.spb.ru/
cBoiicTBa U rpaduku
37 TpuronomeTpudeckue GYHKIHH, HX http://mathnet.spb.ru/
CBOMCTBA U rpaduKu
38 Tpuronomerpuyueckue QYHKIHH, HX http://mathnet.spb.ru/
CBOMCTBA U rpaduKu
39 Tpuronomerpudeckue QYHKINH, HX http://mathnet.spb.ru/
cBoiicTBa U rpaduku
OT16Op KOpHEH TPUTOHOMETPUIECKUX http://mathnet.spb.ru/
40 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHIECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX http://mathnet.spb.ru/
41 YPAaBHEHUH € TOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUECKHUX

http://mathnet.spb.ru/

42 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH
OT16Op KOpHEH TPUTOHOMETPUUECKIX http://mathnet.spb.ru/

43 YpaBHEHUI C TOMOILbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

a4 Perrenne TPUrOHOMETPHUECKUX http://mathnet.spb.ru/
HCPABCHCTB

45 Perrenne TPUrOHOMETPHUECKUX http://mathnet.spb.ru/
HEPaBCHCTB

16 PelieHne TpUroHOMETPUUECKUX http://mathnet.spb.ru/
HEPABCHCTB

47 Perrenne TPUrOHOMETPHUECKUX http://mathnet.spb.ru/
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUYECKUX (QYHKLIUH.
TpuronomeTprueckue HepaBeHCTBA"

49 OCHOBHBIC METO/IbI PEIICHHS https://uchi.ru/
MOKAa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIEC METO/IbI PEIICHHS https://uchi.ru/
MOKAa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOJIbI PEIICHUS https://uchi.ru/
MOKa3aTeNIbHBIX HEPABCHCTB

52 OCHOBHBIEC METO/IbI PEIICHHS https://uchi.ru/
MOKa3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOBI PELICHUS https://uchi.ru/

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

https://uchi.ru/

54
Jorapu(pMUIECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IbI PEIICHHSI https://uchi.ru/
norapu)MIUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIICHUS https://uchi.ru/
Jorapu(pMUIECKUX HEPaBEHCTB

57 OCHOBHBIEC METO/IbI PEILICHHS https://uchi.ru/
UPpPAIMOHAILHBIX HEPABCHCTB

58 OCHOBHBIC METO/IbI PEIICHHS https://uchi.ru/
UPPAIMOHATBHBIX HEPABCHCTB

59 KonTponbnas paborta 3a | monyroaue 1 https://uchi.ru/

60 OCHOBHBIE METOJIbI PEILICHUS https://uchi.ru/
UPPAIMOHATHHBIX HEPABCHCTB

Il mosryronme

61 I'paduaeckne MeToAbI penieHus https://uchi.ru/
UPPAIMOHABHBIX YPaBHEHHI

62 I'paduyeckne METOIBI pEeLICHUS https://uchi.ru/
UPPAIMOHABHBIX YPaBHEHUI

63 I'paduyeckne METOIBI pEeLICHUS https://uchi.ru/
ITOKA3aTENIbHBIX YPABHEHUI

64 I'paduaeckne MeToAbI peneHus https://uchi.ru/
MOKa3aTeIbHBIX HEPABCHCTB

65 I'paduyeckne METOIBI peLICHUS https://uchi.ru/
JOrapuMUUECKUX YPABHEHUI

66 I'paduyeckne METOIBI pELICHUS https://uchi.ru/

Jorapu(MUIECKUX HEPABEHCTB




67

I'padmyueckue MeToAbI pelieHUs
JorapupMHUUECKUX HEPABEHCTB

https://uchi.ru/

68

69

70

I'padmyueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
YpaBHEHUU

I'padmyeckue MeToabl pemeHus

IIOKAa3aTCJIIbHBIX U J'IOI‘apI/I(bMI/I‘-ICCKI/IX
HCPABCHCTB

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

71

I'padmyueckue MeToabl pemicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

https://uchi.ru/

72

KonTponbhas pabora:
"NppannoHnaibHble, MOKa3aTeabHbIE U
norapu@muyueckue HepaBeHcTna"

73

74

75

KommnnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHYEcKas (popMbI 3arucu
KOMILIEKCHOTO YHCIIA

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECcKasi (POPMBI 3arucu
KOMIIJIEKCHOTO YHUCIIa

Apudmernueckre oneparum ¢
KOMIUIEKCHBIMU YHMCIIaMHU

https://ibls.one/

https://ibls.one/

https://ibls.one/

76

77

ApudmeTrrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha

https://ibls.one/

https://ibls.one/




KOOPAMHATHOW INIOCKOCTH

78 I/I3O6pa>KeHI/ICUKOMHJ'IeKCHI>IX qrcen Ha https://ibls.one/
KOOPAMHATHO# TIOCKOCTH

79 dopmyna Myaspa. Kopau N-oii crencHu https://ibls.one/
U3 KOMILJIEKCHOT'O YHCIIa

80 ®opmya Myaspa. KopHu n-oii crenenu https://ibls.one/
U3 KOMITJIGKCHOTO YHCIIa
[TprMeHeHHE KOMILICKCHBIX YMCEN ISt https://ibls.one/

81 peneHust GU3NYECKUX
rEOMETPUYCCKHX 33713

82 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 HatypanbHble u 1ebie urcia https://ibls.one/

84 HatypanbHble u 1ienble uncia https://ibls.one/

85 [TpumeHeHne TPU3HAKOB IETUMOCTH https://ibls.one/
LETIBIX YUCe

86 [TpuMeHeHre MPU3HAKOB JIETUMOCTH https://ibls.one/
LETIIX YUCe

87 [TpuMeHeHre MPU3HAKOB JIETUMOCTH https://ibls.one/
nensix yucen: HOJl u HOK

88 [TpumeHeHne TPU3HAKOB JIETUMOCTH https://ibls.one/
uensix yucen: HOJl u HOK

89 [TpumeHeHre MPU3HAKOB IETUMOCTH https://ibls.one/
LEJIBIX YUCEN: OCTATKH 10 MOJIYIIO

90 [TpumeHeHre MPU3HAKOB IETUMOCTH https://ibls.one/

IIEJTBIX YMCEJT: OCTATKH 110 MOJIYITIO




[IpumeHeHne NpU3HAKOB AETUMOCTU

https://ibls.one/

91 LEJIBIX YMCEIT: alropuT™ EBKina s

peleHus 3a1a4 B eJIbIX YucIax
92 KonTpomnpnas padora: "Teopus memnbix

qucen"

Cucrema 1 COBOKYITHOCTh YPaBHEHU. skysmart.ru
93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIIEICTBUS

Cucrtema 1 COBOKYITHOCTh YPaBHEHUIA. skysmart.ru
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-

CIIeICTBUSA

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U skysmart.ru
95 COBOKYITHOCTEH PallMOHAIbHBIX

ypaBHEHUH

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U skysmart.ru
96 COBOKYITHOCTEH MppaliOHaTBHBIX

YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U skysmart.ru
97 COBOKYITHOCTEH TTOKa3aTeIbHBIX

YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U skysmart.ru
98 COBOKYITHOCTEH MOKa3aTeJIbHBIX

ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U skysmart.ru
99 COBOKYITHOCTEH JIorapu(hMUIECKUX

ypaBHEHUH
100 OCHOBHBIE METObI PELIEHUSI CUCTEM U skysmart.ru

COBOKYITHOCTEH JIorapu(MUUECKUX



https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919

YpaBHEHUU

101

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JIY4CHHBIX
pe3yJIbTaTOB

skysmart.ru

102

IIpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs 0JTY4EHHBIX
pE3yJIbTaTOB

skysmart.ru

103

IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HM, HHTEPIIPETALUs 0JTY4EHHBIX
pE3yJIbTaTOB

skysmart.ru

104

105

106

KontponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX
ypaBHEHH"

ParonanbHble ypaBHEHHUS C
napameTpamu

PanmonaneHble HEpaBEHCTBA C
napameTpamu

http://mathnet.spb.ru/

http://mathnet.spb.ru/

107

PanyoHaneHbIE CUCTEMBI € TapaMeTpaMu

http://mathnet.spb.ru/

108

HppaumnoHanbHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpamMu

http://mathnet.spb.ru/



https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919
https://skysmart.ru/distant/guide/?ysclid=ll17n7ygqj581464919

109

HppanmoHaibHbIe CUCTEMBI C
napaMeTpamu

http://mathnet.spb.ru/

110

111

ITokazaTenbHble ypaBHEHUS,
HEpAaBEHCTBA C IapaMeTpamMu
IToka3aTenbHbIE CUCTEMBI C
napameTpamu

http://mathnet.spb.ru/

http://mathnet.spb.ru/

112

Jlorapudmuueckue ypaBHEHUS,
HEepaBEHCTBA C [apaMeTpaMu

http://mathnet.spb.ru/

113

114

Jlorapudmugeckne CUCTEMBI C
napameTpamu
TpuroHoMeTpuUECKHe ypaBHEHHS C
napameTpamu

http://mathnet.spb.ru/

http://mathnet.spb.ru/

115

TpuronomeTpuueckre HEpaBeHCTBA C
rapameTpamu

http://mathnet.spb.ru/

116

117

118

119

TpUroHomMeTpu4ecKue CUCTEMBI C
rapameTpamu

[TocTtpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJEIEN PeaNbHbBIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
ypaBHEHUH C MapaMeTpaMu

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYAIINI C TOMONIBIO CUCTEM
ypaBHEHUH C apamMeTpaMmu

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/




120

Konrtponbnas pabora: "3anaun ¢
napametrpamu"

121

122

[ToBTOpeHue, 060061IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"
[ToBTOpEeHME, 0000IIECHNE,
cucrtemaTtusanus 3Hanuil: "YpaBHenus"

http://mathnet.spb.ru/

http://mathnet.spb.ru/

123

[ToBTOpeHue, 060061IeHNE,
cucTeMaTu3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHU"

http://mathnet.spb.ru/

124

125

126

[ToBTOpeHme, 06001IIEeHNE,
cuctemMaTtu3anus 3Hanuii: "HepaBencraa"
[ToBTOpeHME, 0000IIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, 06001eHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/

127

128

129

130

[ToBTOpenue, 06001IEHNE,
cucteMaTtu3anus 3Hanuii: "TIponsBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 060061IeHNE,
cuctemMaTtusanus 3Hanuii: "IIponsBoaHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucremarusauus 3Hanuii: "[IponsBoanas
u e€ npumeHeHue"

[ToBTOpenue, 0600MIIEHNE,
cucreMaru3anus 3Hanui: "Murerpan u
€ro npuMeHeHue"

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://mathnet.spb.ru/




[ToBTOpeHue, 060061IeHNE,

http://mathnet.spb.ru/

131 g 1
cucrtemaTtusanus 3Hanuii: "OyHkuun"

132 [ToBTOpenue, 0600IICHNE, 1 http://mathnet.spb.ru/
cucTeMaTu3aius 3Hanuii: "OyHkuun"

133 IToBTOpenue, 0600IIEHNE, 1 http://mathnet.spb.ru/
cucrtemaTtusanus 3Hanuii: "OyHkuun"

134 Hrorosas kKoHTpoOJIbHAsE paboTa

135 Hroroast koHTpoIbHAs paboTa

136 [ToBTOpEHME, 06061ueHI:Ie, 1
CUCTEMaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaremaTtuka: aiaredpa M Hayajia MaTEMaTHYECKOTO aHalin3a, TeOMETpHs.
Anrebpa u Hauana MareMatudyeckoro ananu3sa, 10-11 kmaccel/ Ammumos 111, A.
u apyrue, AkimonepHoe obmiectBo «M3narensctBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Maremartuka: anrebpa M HayajJla MaTEMaTHYECKOTO aHalIW3a, TeOMETpHs.
AnreOpa u Hauasia MaTemMatuieckoro aHanu3sa, 10-11 kmaccel/ Amumos 111, A.
u apyrue, AkimonepHoe obmiectBo «M3narensctBo «IIpocBemenne

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://uchi.ru/
http://stratum.ac.ru/ru/education/
https://www.ismart.org/
https://www.imumk.ru/
https://educont.ru/
https://urok.1c.ru/
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