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HOACHUTEJBbHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSIMU anreOpbl M MaTeMaTH4YeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBILIUICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEUICHHH, 3HAKOMATCA C  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBIA peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHoCOOCTBYIOIIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTH4YeCKOTro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U paszzienaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBIaAEBAlOT BcE Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3aauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHs.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PCIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIEIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH MPHUKIAIHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUHM, a TaKkKe BBIPAKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIBHBIMH  (OpMamH,  MPEACTABICHHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKoOB, UCIOJIb30BAaHUE (PYHKUMU JJIsl pelIeHus 3aad U3 APYIuX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckol u cioBecHo. Ero muzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIATHBIX 3a/1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIWHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 ISl BHIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILIUICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAaHUS, KOTOPHIE NPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieoB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

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



COJAEP XAHME OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [IpumeHenue apoOedt U MPOLEHTOB JIs
peleHrs NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucha. PanuoHalbHBIE W UpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENBHBIMU  4YHUCIaMU.  Moayib
JEUCTBUTENLHOTO YHMCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1uenbiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXO/ISIIICH (POPMBI 3aMMCH ACHCTBUTEIBHBIX YUCEN JJIST PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EJIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOTrOWIEHb OT OJIHOW MEepEeMEHHOW. JlenmeHne MHorousieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAKEHUN, COACPIKAIINX CTEIIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHus
MppalMOHAIBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEILICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. MarTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro reoMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHUIL U OIIPEIETUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOMN
KU3HH.

DOyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3amanus (yHKIUU. B3auMmHO o00paTHBIe (QYHKIHH.
Kommnosumms Qyukiuii. I'paduk  QyHkium. DinemeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHas (GyHKIMS ¢ HATypaJdbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3aTenbHass W Jjorapupmuyeckass (yHKUHUHU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoro aHajimsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeqOoBaTeIbHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEecCUU JUIsl  PELIEHUs pealbHBbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HenpepbiBHble (yHKIIMM W WX CBOMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkiuid. CBoiicTBa (YHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. MeTon



UHTEPBAJIOB I pELICHHs HEpaBeHCTB. lIpuMeHeHue CBOICTB HEMpPEpPBHIBHBIX
GbyHKIMI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble QyHKIUU. Onpenenennue, reOMeTpUIecKuil U
(u3nyeCKuil CMBICI MPOU3BOIHOM. YpaBHEHUE KacaTeIbHOU K rpa@uKy (pyHKIHH.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpom3BogHass ~ cymMBlL,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHo:kecTBa U JIOTHKA

MHokecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—BenHa. IlpuMeHeHue TEOPETHMKO-MHOXKECTBEHHOIO —ammapara JJis
ONKCAHUsl peaNbHBIX MPOIECCOB U SABICHUH, MPH PELICHUH 3a1ad U3 JAPYTuX
y4€OHBIX NMPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNNbCTBO, PABHOCUIIbHBIE YPaBHEHUS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PELICHUH, pacCy ACHUI, BOCOHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, HHTEpEeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHOM M COIMATIBLHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH JUISl DPa3BUTHUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000ILEHHS U CPAaBHEHHMSI, KDUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JIaHHOE, (pOpMHpOBaTh TMIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTAMM, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HH(POPMAILUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ U CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.



PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSI

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEHICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTara pPelieHHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHIATH MPUUUHBI
JOCTIDKCHUSI UM HETOCTHKEHUS PE3YJIBTATOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneiisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» W HWHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kuacce oOyyaromuics TOJYYHUT CIEAYIONIUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



NPUMEHSTh NPUONTMKEHHBIE BBIYUCIICHUS, ITPaBUJIa OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM [OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypaIbHOU
CTEIICHH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO OIEpPUpPOBaTh MOHATHUAMU: JIOTapU(PM UHKCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apIyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ MLedbMH Kod(h(UUIUEeHTaMH, KOPHM MHOTOUYWIEHA, HPUMEHATH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHUs 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCITIOJIB30BaTh CBOMCTBA ONpenenuTesis 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJYUYECHHBIN PE3yJIbTAaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALIMX CTEEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;



CBOOOJHO OMNEPHUPOBATH MOHATHIMHU: HppalMOHAIbHbIE, MOKa3aTEebHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHMSI, YypaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3aJauyd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUU, KOoMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpa)uKoB PyHKIU;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBl (DyHKIIMM, HamOOoJblllee M HAWMMEHbIIEE 3HAauYeHUE (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHBIM U
LENbIM [OKa3aTeiaeM, rpapuK CTENEeHHOW (YHKIHMHM C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTU4yHas WU JPOOHO-IMHEITHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMM: IOKazaTeiabHas U Jorapudmuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHMUI;

CBOOOJHO OMNEPHUPOBATH MOHSTHSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN i1 HCCIEAOBAaHUSA IPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
YKU3HU, BbIpAXXaTh (POPMYJIAMHU 3aBUCUMOCTU MEXKIy BEIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudMeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIAsi TEOMETPUIECKasi TIPOTPeCcCHsi, TUHEHHBIN 1



AKCIIOHEHIIMAJIBHBIN POCT, GOpMya CIOKHBIX TMPOLEHTOB, UMETh TIPEICTABICHHE
O KOHCTAHTE;

WCITOJIB30BATh MPOTPECCUU IS PEIICHUS peajJbHBIX 3aJad IMPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIC ¥ OTPAaHWYCHHBIC TIOCIEIOBATEIBHOCTH,
MOHMUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOrOo aHalM3a KakK aHaim3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOJHO OIEPUPOBATHh MOHATHEM: (YHKIIWS, HEMpEphIBHAS HAa OTpPE3Ke,
MPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKIuy;

BEIYHCIIATH MTPOW3BOAHBIC CYMMBI, TIPOM3BEACHUS, YACTHOTO W KOMITO3HUITHH
IBYX (DYHKITHH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIb30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHON IS
penieHus 3aaa4.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO  OINEPUPOBATh TMOHATHSIMH: MHOXECTBO, OIEpaluu  Haj
MHOKECTBaAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs PeaTbHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTeMaTHUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIILHBIE
ypaBHEHUS U HEPABCHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.

1 MHOro4ieHsl. PauHOHaJH)HLIci YpPaBHEHHUS U 24 1 httos-//uchi.ru/
HepaBeHCTBA. CUCTEMBl TMHEHHBIX TS ACHL L
YpaBHEHUU
o .

2 yHiuuH 1 rpaguicn. Crenetas gyukis ¢ 12 1 https://resh.edu.ru/
LEJIbIM IT0Ka3aTeIeM

3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 https://resh.edu.ru/
WppaumonanbHble ypaBHEHUS
IT B!

4 okazarenbHast pyHkuus. [TokazarenbHble 10 1 https://resh.edu.ru/
ypaBHEHHUS
JI . .

5 orapupmiriccas pyniuns 18 1 https://uchi.ru/
Jlorapudmudeckue ypaBHeHUS

5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 https://resh.edu.ru/
ypaBHEHUS

7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 https://resh.edu.ru/

8 HenpepsiBabie dynkiuu. [IponsBoanas 20 https://resh.edu.ru/
IT

9 OBTOPeHHe, 0000111eHIe, cUucTEMaTH3AUS 5 ’ htto://window.edu.ru/
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://window.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KosaunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE PeCYPChI

padoThI padoTshI

[[MHOXeCTBO, Oniepaliy Ha/l
1 https://resh.edu.ru/
MHOXECTBAMH U UX CBOMCTBA 01.09.2023 D

2 Huarpammsl Ditniepa-Benna 1 01.09.2023 https://resh.edu.ru/

[IprMmeHeHue TeopeTHKo-

https: h.edu.
3 MHOKECTBEHHOTO ammapara Jijis 1 04.09.2023 ttps://resh.edu.ru/

peUiCHUs 3aa4

PanuyonanbHnie yucia.

OOBIKHOBEHHBIE U JECITUYHBIE
4 1 https://resh.edu.ru/
IpoOH, TIPOLIEHTHI, OECKOHEYHBIE 04.09.2023

NePUOANYECKHE POOH

PanunonanpHbIe UCiIa.

OOBIKHOBEHHBIC U JICCITUIHBIC
5 1 https://resh.edu.ru/
JPOOH, TIPOIIEHTHI, OECKOHEYHBIC 08.09.2023 .

MEPUOANYECKHE POOH

T .
PHMEHEHHE IPOOCH H MPOLICHTOB 1 https://resh.edu.ru/
JUTSL PEIICHUST TTPUKIIATHBIX 337144 08.09.2023

n N
PUMEHEHUE IPOOEIi M NPOUCHTOR 1 https://resh.edu.ru/
JUTSL pellieHUs PUKIIAIHBIX 3a/1a4 11.09.2023

JlericTBUTEIbHBIC YHCTIA.

8 Panmonansubie 1 1 11.09.2023 https://resh.edu.ru/

UPPALMOHAIILHBIE YHUCIIA



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

Apudmernueckue onepanum ¢
JCWCTBUTEILHBIMH YHCITaAMH

15.09.2023

https://resh.edu.ru/

10

11

12

Mopynp JEMCTBUTEIBLHOTO YHCIIA
U €ro CBOMCTBA

[TpubnmkEHHBIE BHIYUCIICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OIICHKA Pe3yJIbTaTa BhIUMCICHU

OCHOBHBIE METO/IbI pEIICHUS
LEJIBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

15.09.2023

18.09.2023

18.09.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

13

OCHOBHBIC MCTOJBI pCHICHUSA
OCIbIX U Z[pO6HO-paIII/IOHaJII>HI>IX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

22.09.2023

https://resh.edu.ru/

14

15

16

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouieHsl 0T OJHON
nepeMeHHou. Jlenenue
MHOTO4JIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHOTOUJIEHBI C IETBIMU
koddunmentamu. Teopema Buera

22.09.2023

25.09.2023

25.09.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

17

Pemenue cucteM THHENHBIX
yYpaBHEHUN

29.09.2023

https://resh.edu.ru/

18

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

29.09.2023

https://resh.edu.ru/

19

Marpuiia cucteMbl JIMHEUHBIX
ypaBHeHui. Onpenenurenb

02.10.2023

https://resh.edu.ru/



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

MaTpHULbI 2%X2, ero
reOMETPUUECKUI CMBICI U
CBOWCTBA; BBIYUCIIEHUE €T0
3HA4YeHUs

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HAYCHUS

02.10.2023

https://resh.edu.ru/

21

IIpumenenne onpenenuTests s
pPeICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUI

06.10.2023

https://resh.edu.ru/

22

23

24

25

Pemienne npukiiagHpIxX 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUU

Pelienne npukiiagHbIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHUHU

KonTponbnas pabora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHeHHH"

DyHKIUSA, CTTOCOOBI 3aJaHuUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnosuuus ¢pyHkunit

06.10.2023

16.10.2023

16.10.2023

20.10.2023

https://resh.edu.ru/

https://resh.edu.ru/

skysmart.ru

26

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpazoBanus rpaduKoB

byHKIMHA

20.10.2023

skysmart.ru

27

OO6nacTp ornpeneneHus u

skysmart.ru



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

MHO>KECTBO 3HAYCHUN (DYHKITUH.
Hymu pynkmuu. [TpoMexyTku
3HAaK MMOCTOSIHCTBA

23.10.2023

28

Ué&rHple 1 HEUETHBIE (PYHKITHUH.
[lepuonnyeckue pyHKIUU.
[IpomeKyTKHM MOHOTOHHOCTH

byHKIIUN

23.10.2023

skysmart.ru

29

MaxkcuMyMbl 1 MUHUMYMBI
¢ynkunu. Haubonpmee u
HaMMEHbIIIee 3HAaYeHUE (PYHKIIH
Ha MMPOMEKYTKE

27.10.2023

skysmart.ru

30

31

JluneitHas, KBagpaTHYHAS U
IpoOHO-THHEHHAs (QYHKIHH
DeMeHTapHOe HCCIIeA0BaHHUE U
HOCTpOEHHE TPaGUKOB ITHX
byHKIMI

27.10.2023

30.10.2023

skysmart.ru

skysmart.ru

32

DJIeMEeHTapHOE HCCIIeIOBaHUE U
MOCTpOeHUE TPadhUKOB ITHX

byHKIMI

30.10.2023

skysmart.ru

33

34

35

CreneHs C 1eIBIM ITOKa3aTeIIeM.
bunom HeroToHa

CreneHs ¢ 11eJIBIM TTOKa3aTelIeM.
bunom Hrerotona

CrenenHast GyHKITUS C
HaTypaJbHbIM U LIEJIBIM
nokazareneM. E€ cBoiicTBa u

rpaduk

03.11.2023

03.11.2023

10.11.2023

skysmart.ru

skysmart.ru

skysmart.ru

36

KonTtponbnas pabora: "CreneHnas




¢yukuus. E€ coiicTBa u rpaduk’

10.11.2023

Apudmerndeckuii KOpeHb

7 i https://uchi.ru/

3 HaT?”paJIBHOI/I CTEIIEHU U €T0 13.11.2023 s://uchi.ru
CBOMCTBA
Apudmerndeckuii KOpeHb

38 i https://uchi.ru/
HaTz’paJ'IBHOI/I CTETEeHH U ero 13.11.2023 s://uchi.ru
CBOICTBa
[TpeobpazoBaHus YHCIOBBIX

39 i https://uchi.ru/
BBIPQXECHH, CO/IepIKaLIIX 17.11.2023 s:/{uchi.ru
CTETNEHH U KOPHU
[IpeobpazoBanust YMCIOBBIX

4 i https://uchi.

0 BBIPXCHHM, COJIePIKAITIX 17.11.2023 ttps://uchi.ru/
CTETNeHHU U KOPHU
[TpeobpazoBanust YHCIOBBIX

41 i https://uchi.ru/
BBIPKEHUM, COAEPIKAITUX 97 11.2023 s:/{uchi.ru
CTCTICHH U KOPHH
WpparmonansHble ypaBHEHUS.

42 https://uchi.ru/
OCHOBHBIE METO/IbI peI_HeHI/ISi 97 11.2023 s:/{uchi.ru
UPPAIMOHATLHBIX YPABHCHHMA
UppatnivoHalibHbIe YypaBHEHHUS.

43 https://uchi.ru/
OCHOBHBIE METO/IbI pemeHI/IﬁV 01.12.2023 ps://uchi.ru
UPpalMOHATILHBIX YPAaBHEHHMA
HppauroHanbHbIE ypaBHEHMUS.

44 https://uchi.ru/
OCHOBHBIE METO/IbI pemeHI/IﬁV 01.12.2023 ps://uchi.ru
UPpaAMOHATILHBIX YPAaBHEHHMA
PaBHOCWIIBHBIE TIEPEXOIBI B

45 https://uchi.ru/
pELIeHUH PPALUOHATIBHBIX 04.12.2023 s:/{uchi.ru

ypaBHEHU U



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

PaBHOCUIIBHEIC nepexoanl B

46 PEIICHUH UPPaIMOHATBHBIX 04.12.2023 https://uchi.ru/
ypaBHEHHH o
PaBHOCUIIBHBIE TTEPEXO/IBI B
47 peLIEHUN UPPALMOHAIIBHBIX 08.12.2023 https://uchi.ru/
ypaBHEHU o
PaBHOCHIIBHBIE TIEPEXO/IBI B
48 pELICHUHU UPPALMOHATBHBIX 08.12.2023 https://uchi.ru/
ypaBHCHUH o
CaoticTBa u rpaguK KOpHs N-oi
CTerneHH KaK (yHKIIMH 0OpaTHOM .
49 https://uchi.ru/
CTEMNEeHH C HATYpaIbHBIM 11.12.2023
nokasaresiaeMm
CgoiicTBa u rpaduk KOpHs N-oif
CTETIEeHU KaK (yHKIUU 0OpaTHOMN .
50 https://uchi.ru/
CTETEHH C HATypaJIbHBIM 11.12.2023
nokasaresieM
Konrponbnas pabora: "CoiicTa
51 U rpaduk KOpHA N-0if cTeneHu. 15.12.2023
HUppanuonansHbie ypaBHeHHS" o
CreneHb C palMoOHaIbHBIM
https://resh.edu.
52 roKasaresieM U e€ CBOWCTBa 15.12.2023 tps:/iresh.ecl.ruf
CreneHb ¢ paroHaIbEHBIM
https://resh.edu.ru/
53 MoKasaresieM U e€ CBOWCTBa 18.12.2023 pS.HITEsh. eI
CreneHb ¢ parioHaIbLHBIM
https://resh.edu.ru/
>4 MoKa3aTesieM U €€ CBOMCTBa 18.12.2023 P.ITESA.EELLIE
[TokazaTenpHas GyHKIIHS, €€
55 https://resh.edu.ru/
CBOMCTBA M TpadHK 22122023 P



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

56

Ucnonb3oBanue rpaduka
(GYHKIWU 1715 peIIeHUs] ypaBHEHHH

22.12.2023

https://resh.edu.ru/

57

58

59

Ucnonb3oBanue rpaduka
(byHKUIMU 1715 pelieHus] ypaBHEHHHA

IToxazaTennHBIE YpaBHCHHA.
OcCHOBHBIE MCTOJBI pCHICHUSA
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

IToka3aTennHEIC YpaBHCHHA.
OCHOBHBIE MCTOJbI PCHICHUA
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

25.12.2023

25.12.2023

29.12.2023

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

60

[Toka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOABI pCHICHUA
HOKa3aTeIbHbIX YpaBHEHUN

29.12.2023

https://resh.edu.ru/

61

62

63

KonTposnbHnas pabora:
"ITokazaTenpHast QyHKIIHS.
[TokazarenbHble ypaBHEHUS"

Jlorapugm umncna. CoiicTBa
Jorapudpma
Jlorapudm yucna. CoiicTBa
Jorapudpma

12.01.2024

12.01.2024

15.01.2024

skysmart.ru

skysmart.ru

64

65

66

Jlorapudm uucmna. CBoiicTBa
norapupma
JlecaTuuHble U HATypalbHbIE
JorapupMbl
JlecaTHYHBIE U HATYypaIbHbIC
Jorapupmbl

15.01.2024

19.01.2024

19.01.2024

skysmart.ru

skysmart.ru

skysmart.ru

67

[IpeoOpazoBanue BBIpAKEHUH,
CoJIepXKaIIuXx Jorapudmpl

22.01.2024

skysmart.ru



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

68

[IpeobpazoBanue BbIpaXeHUH,
COJIepKAIINX JIOTapr(MbI

22.01.2024

skysmart.ru

69

70

[IpeobpazoBanue BoIpaXeHUH,
coJep KaIIIX JOTapr(pMbI
Jlorapudmudeckas pyHKIms, €€
CBOICTBA U TpapuK

26.01.2024

26.01.2024

skysmart.ru

skysmart.ru

71

Jlorapudmmueckas GpyHKIus, e
CBOMCTBa M rpaduk

29.01.2024

skysmart.ru

72

73

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHus] ypaBHEHHI
Hcnonp3oBanue rpaduka
(GYHKINU 1715 pEIICHUS] YpaBHEHHHA

29.01.2024

02.02.2024

skysmart.ru

skysmart.ru

74

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOIbI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

02.02.2024

skysmart.ru

75

76

77

78

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/BI B
PELICHUH JOrapruPpMHUUECKUX
yYpaBHEHUN

PaBHOCHIIBHEIC Nepexoanl B

pelIeHnH JTorapuhMUIECKUX
ypaBHEHU I

05.02.2024

05.02.2024

09.02.2024

09.02.2024

skysmart.ru

skysmart.ru

skysmart.ru

skysmart.ru

79

Kontponbnas paboTa:




"Jlorapupmuyeckast GyHKITHS. 12.02.2024
Jlorapudpmudeckue ypaBHeHHS"

80 CHHYC, KOCHHYC, TAHICHC H https://ibls.one/
KOTaHI'€HC YHCIIOBOI'O apryMEHTa 12.02.2024

81 CHIYC, KOCHIYC, TAHICHC i https://ibls.one/
KOTaHT'€HC YHCIIOBOTO apTyMEHTa 16.02.2024

82 ApKCHHYC, apiKocHiyC https://ibls.one/
apKTaHTeHC YHCIOBOTO apryMeHTa 16.02.2024
Tpuronomerpuueckas
OKPY>KHOCTB, OIIPEICTICHHE .

. https://ibls.one/

83 TPUTOHOMETPHUYECKUX (PYHKIUH 26.02.2024
YHCIIOBOTO apTyMEHTa

84 AAPKCHIHYC, APKKOCHHYC 1 https://ibls.one/
ApPKTAaHTE€HC YMCIOBOTO apryMEHTa 26.02.2024
TpuronomeTrpuueckas
OKPY>KHOCTb, OIpe/IeTICHHUE .

85 https://ibls.one/
TPUTOHOMETPUUYECKUX (YHKLUH 01.03.2024
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUICCKUE .

86 https://ibls.one/
bopmyIbl 01.03.2024
OCHOBHBIE TPUTOHOMETPUUICCKUE .

87 https://ibls.one/
bopmMyIBI 04.03.2024
OCHOBHBIE TPUTOHOMETPUUIECKUE .

88 https://ibls.one/
(opMyITEI 04.03.2024 :
OCHOBHBIE TPUTOHOMETPUUICCKUE .

89 https://ibls.one/
bopmyIbI 11.03.2024

90 lpeobpazosanne 5 https://ibls.one/
TPUTOHOMETPUYECKUX BBIPAKCHUN 11.03.2024



https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/
https://ibls.one/

[IpeobpaszoBanue

91 https://ibls.one/
TPUTOHOMETPUYECKUX BBIPAKCHUN 15.03.2024 :
92 Hpeobpasosaie ) https://ibls.one/
TPUTOHOMETPUUECKUX BBIPAKEHUN 15.03.2024
93 Hpeobpasosaie ) https://ibls.one/
TPUTOHOMETPUYECKUX BBIPAKCHUHN 18.03.2024
Pemienne TpuroHOMeTpUYECKUX .
94 https://ibls.one/
ypaBHEHUU 18.03.2024
Pemienne TpuroHOMeTpU4YECKUX .
. https://ibls.one/
% ypaBHEHUI 22.03.2024
Penienue TpuroHoMeTprUUECKUX .
96 https://ibls.one/
ypaBHEHUU 22.03.2024
Pemienne TpuroHOMETpUYECKUX .
7 https://ibls.one/
o ypaBHEHHiA 25.03.2024 S:IHDS-ON
Pemienne TpuroHOMETpUYECKUX .
. https://ibls.one/
%8 ypaBHEHUU 25.03.2024
Pemenune TpuroHoMeTpuuecKux .
99 https://ibls.one/
YPaBHEHUN 29.03.2024
Pemienne TpuroHOMETpUYECKUX .
1 https://ibls.one/
00 apHemmii 29.03.2024 SHIDS.ONE
KonTtponbHas pabora:
101 "TpUroHomMeTpUYECKUE
BBIpAXEHUS U 01.04.2024
TPUTOHOMETPUYECKNE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIIOCOOBI
3a/laHus OCIEA0BATEIbHOCTEN. .
102 http://stratum.ac.ru/ru/education/
Mertoa MaTeMaTHYECKOMN 01.04.2024 D > HITLrECUCE

WHIYKITUN
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MoHoTOHHBIE B OrpaHUYCHHBIC

103 N http://stratum.ac.ru/ru/education/
MoCJIeI0BaTeNbHOCTH. McTopus 05.04.2024 p u u/ru/educati
aHayn3a 0ECKOHEYHO MaJIbIX

104 A http://stratum.ac. ti

0 pudMeTHIecKas MPOTrPeCcCUst 05.04.2024 p://stratum.ac.ru/ru/education/

105 I'eomeTpuyeckas nporpeccus 15.04.2024 http://stratum.ac.ru/ru/education/

106 beckoneuno yosiBatowas http://stratum.ac.ru/ru/education/
reOMETpUYECKasl IPOTPECCUst 15.04.2024

107 Cymma 6eCKOHqu HO yObIBAIOMEH http://stratum.ac.ru/ru/education/
F€OMETPUUYECKON MTPOTPECCUU 17.04.2024
JIMHEWHBI U YKCIOHEHIINATbHBIA

108 poct. Hucino e. @opMyiia CI0KHBIX 17.04.2024 http://stratum.ac.ru/ru/education/
MIPOIICHTOB
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN

109 poct. Yucno e. @opmyiia CIoKHBIX 10.04.2024 http://stratum.ac.ru/ru/education/
MPOLICHTOB
Hcnonp3oBanue nporpeccuu Iuist

110 pELLICHUS pealbHbIX 3a/1a4 10.04.2024 http://stratum.ac.ru/ru/education/
MPUKIIAHOTO XapakTepa
KonTponbnas pabota:

111 "[TocnemoBaTeIbHOCTH U

" 22.04.2024
MIPOTPECCUH
H

112 CBZTQCTF::BHHG Gyt u X 99 04.2024 http://stratum.ac.ru/ru/education/
Touka pa3pbiBa. ACUMITOTHI )

113 http://stratum.ac.ru/ru/education/
rpaduKoB hyHKIHiA 24042024 P

114 CgoiicTBa GYHKIIMIA HETPEPBIBHBIX http://stratum.ac.ru/ru/education/
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Ha OTPC3KC

24.04.2024

CgoiicTBa GYHKIIMIA HEPEPBIBHBIX

115 http://stratum.ac.ru/ru/education/
Ha OTpE3Ke 26.04.2024 D
MeToa UHTEpPBAJIOB JJI PEIICHUS .
116 http://stratum.ac.ru/ru/education/
HEPaBEHCTB 26.04.2024 : . HHLRECEET
MGTOI[ I/IHTepBaJIOB JUUIA peH_IeHI/ISI .
117 http://stratum.ac.ru/ru/education/
HEPABEHCTR 20.04.2024 RS ERIMLACIUTLIECUCALON
Metoa HHTEPBAJIOB JUIS PEIICHUS .
118 http://stratum.ac.ru/ru/education/
HEPABEHCTR 29.04.2024 P
[IpumeHeHue CBOKCTB
119 HENPEPBIBHBIX PYHKIUN A5 03.05.2024 http://stratum.ac.ru/ru/education/
pEIICHUS 3a/1a4
[IprMeHeHne cBOMCTB
120 HETPEPHIBHBIX (QYHKITAN IS 03.05.2024 http://stratum.ac.ru/ru/education/
pelieHus 3aaaq
[IepBas u BTOpas mpoOU3BOJHBIC .
121 http://stratum.ac.ru/ru/education/
byHKITUN 06.05.2024 >
Omnpenenenue, TeOMETPUIECKUI .
122 http://stratum.ac.ru/ru/education/
CMBICJI IPOU3BOIHOM 06.05.2024 .
Onpenenenne, GU3NIECKUN CMBICIT .
123 http://stratum.ac.ru/ru/education/
MIPOU3BOTHOM 08.05.2024 .
YpaBHEHHE KacaTeIbHOU K i
124 http://stratum.ac.ru/ru/education/
rpaduky GyHKIIHTH 08.05.2024 :
YpaBHEHHE KacaTelIbHOU K .
125 http://stratum.ac.ru/ru/education/
rpaduxy GyHKIUN 13.05.2024 . s HHLRECHEE
[Tpon3BoHBIEC STIEMEHTAPHBIX .
126 http://stratum.ac.ru/ru/education/
dyHKIHii 13.05.2024 P
127 [Tpon3BoHBIEC STIEMEHTAPHBIX http://stratum.ac.ru/ru/education/



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

byHKIII

15.05.2024

[IpousBoHas CYMMBI,

128 MIPOU3BEICHUS, qaCTH?ro u 1 15.05.2024 http://stratum.ac.ru/ru/education/
KOMITO3UIINH (DYHKITHIA
[Tpon3BoiHAS CYMMBI,
129 MIPOU3BEICHHUS, ‘IaCTH?FO u 1 17.05.2024 http://stratum.ac.ru/ru/education/
KOMITO3UITUH (DYHKITHI
[Tpou3BoiHAS CyMMBI,
http: .ac. i
130 MIPOM3BEICHNUS, ‘IaCTHi)FO u 1 17.05.2024 ttp://stratum.ac.ru/ru/education/
KOMITO3UITUH (DYHKITHI
131 KonTtponsnas pabora: 1 1
"I[IpousBognas" 20.05.2024
[ToBTOpenue, 06001IEHNE,
I: https:// . .
132 SI/ICTeMaTI/I?,a:II/H[ 3HAHUI 1 90.05.2024 ps://www.yaklass.ru/
YpaBHeHUs
[ToBTOpenue, 06001IEHNE,
133 '(':I/ICTeMaTI/IfaI_II/I}I 3HAHUH: 1 20.05.2024 https://www.yaklass.ru/
DyHKIMHU
134 HToroBast KOHTpOJIbHAsA paboTa 1 1 29 05.2024
135 HToroBast KOHTpOJIBbHAS paboTa 1 1 99 05.2024
136 [ToBTOpenue, 060061IeHNE, 1
cUCTEMAaTU3aIUs 3HAHUI 24.05.2024
BIIEE KOJIMYECTBO YACOB I1
OBII] OJI CTBO HACOB I10 136 10

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka:anredpa v Hayaia MaTeMaTHYECKOTO aHaIN3a,I€OMETPHS.
Anrebpa u Havasia MaTemMaTudeckoro anaiausa.10-11kmaccel:yueOHUK 1Sl
0011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbIi U yriyoneHHbIH ypoBHH. LI A.
AJIMMOB # JIp.

Mockaa. "[IpocBemenue”,2023.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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