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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW 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
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

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,
UHTEpPIIPETAllUd  TOJYYECHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3YYaAlOTCS Ha MPOTSHKEHUHM ABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. 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 oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
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.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
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 PEHICHUH TPHUKIAJTHBIX



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,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUHN, a TAKXKE BBIPAKCHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «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 rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX 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 (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX 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 |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3/eibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BHIYUCICHUS, TTPpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIpAXKEHUH, COACPIKAIIMX CTETICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHkuu. B3auMHO o0O0patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHas GyHKIMS ¢ HATypaldbHBIM U LI€JIBIM TOoKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIME W wX CBOMCTBA. To4yku pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pa3lUYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIPEIENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



[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(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM 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 POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
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/1a4, PEIICHHM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeloBEeUeCKOW IesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIECTBEHHBIN MpU3HAK Kiaccu(UKaImy,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgayd  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3HPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peleHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MPUHUMATH 1I€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (0OCykaeHHS, OOMEH MHEHHUIH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTKEHHBIC BBIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY H
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OINEpPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOIOYIEHa, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 g BBIUYHCICHHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl U ONPEIEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHUE (POPMYJIBI I MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKOUH, KOMIO3UUUs GQyHKUMA, Tpaduk (yHKIHH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHBIM M ILEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUA MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJIHO OMNEPHUPOBATh MOHATHSIMU: apuPMETHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HENpPEepbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHo:kecTBa H JIOTHKA!

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAITA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp palMOHaJbHbIE, MppalrOHaJIbHbIE, IIOKa3aTesbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIUMU (PYHKIIUNA C TOMOIIBIO DJIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJEIUPOBAHUS W MCCJIEAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOJAHYIO Ul HAXOXKICHUS HAWIy4YlIEro pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpall, HAXOJUTh NEpBOOOpa3HbIE 3IEMEHTAPHBIX (DPYHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE€ COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
1 N - P 24 1 13.10
HepaBeHcTBA. CUCTEMBbl TMHEHHBIX
YpaBHEHUU
Oyukuuu u rpaduku. CrenenHas KIS C
2 YHKLIH M rpac ymren 12 1 15.11
LEJIbIM IT0Ka3aTeIeM
Apudmerndeckuii KOpeHb N-0il CTENEHH.
3 pud p 15 1 22.12
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [lokasarenbHble
4 yHKI 10 1 17.01
ypaBHEHHUS
Jlorapupmuueckas GyHKIHS.
5 piic dymkn 18 1 09.02
Jlorapudmuueckue ypaBHEHUS
TpuronomeTpuueckue BIpaXKEHUs U
6 P P P 22 1 03.04
ypaBHEHUS
[TocnenoBaTeabHOCTH M MPOIPECCUH 10 12.04
HenpepsiBable pynkiuu. [IpouszBoanas 20 15.05
IToBTOpeHmEe, 0000IICHNE, CHCTEMATH3AITHS
9 P H B 5 2 22.05,24.05
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka Koutpoasubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [[MHO>XkeCTBO, Onepalyu Hajl 1 05.09.2023 bubmmoreka [JOK
MHOYECTBAMH M UX CBOMCTBA https://m.edsoo.ru/8a1649e0
2 Jarpas Dibtepa-Benna ! O a0 Sal6ba2
[TprMmeHeHue TeopeTHKo- BuGmmorexa LOK
3 MHO>KECTBEHHOTO arnapara s 1 06.09.2023  https://m.eds0o.ru/8al64d96
pelieHus 3aaau
PanumonaneHble yncna.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 bubnuoteka [JOK
JpoOu, MPOLIEHTHI, OECKOHEYHBIC 07.09.2023 https://m.edso0.ru/8a165296
NePUOANYECKHUE TPOOH
PanumonansHble yncna.
5 OOBIKHOBEHHBIE U IECSITUYHbBIC 1 bubnuoteka [JOK
JpOOH, MPOLIEHTHI, OECKOHEYHBIC 11.09.2023 https://m.edsoo.ru/8a16549¢
NePUOANYECKHUE TPOOH
6 [Tpumenenue apobeli U MPOIIEHTOB 1 13.09.2023 bubnnorexka [JOK
JUTSL PEIICHUS IPUKJIaIHBIX 3a/1a9 https://m.edso0.ru/8a16564c
v [Tpumenenue apoOeii U NPOLIEHTOB 1 14.09.2023 bubmuorexa [IOK
JUTS pEIICHUS TPUKIIAHBIX 3a7a4 https://m.edsoo.ru/8al657fa
JlelicTBUTENIbHBIC YHCIIA. Bu6morexa LIOK
8 PanronanbHbIe U UppallMOHATIEHBIC 1 18.09.2023  https://m.eds00.ru/8al65b56

quciia



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56

Apudmerndeckue onepanum ¢
JICWCTBUTEILHBIMH YHCITaAMH

10

11

12

Mopynp JEMCTBUTEIBLHOTO YHUCIIA U
€ro CBOMCTBA

[TpubnmkEHHBIE BHIYUCICHUS,
IpaBuJia OKPYTJICHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BbIUMCICHUH

OCHOBHBIE METOJIbI PEIICHHUS IIEJTBIX
U ApOOHO-paliOHATBHBIX
ypaBHEHU U HEPABEHCTB

13

OCHOBHI)IG MCTOAbI peHIeHI/ISI I CJIBIX
U JpOOHO-palliOHATBHBIX
YpaBHEHHIA U HEPABCHCTB

14

15

16

OCHOBHBIE METO/IbI PELLICHNUS LENbIX
U 1poOHO-pallMOHATIBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouieHsl 0T OJHON
IepeMeHHOM. JleleHne MHOro4IeHa
Ha MHOTOWJIEH C OCTaTKOM. TeopemMa
bezy

MHOTrOo4JIEHBI C IEBIMU
koddunmentamu. Teopema Buera

17

Pemmenue cucteM THHEHHBIX
yYpaBHEHUN

18

19

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

Marpuna cucTeMsl JTMHENHBIX
ypaBHeHui. Onpenenurenb

20.09.2023

21.09.2023

25.09.2023

27.09.2023

28.09.2023

02.10.2023

04.10.2023

05.10.2023

09.10.2023

11.10.2023

12.10.2023

bubmuoreka [JOK
https://m.edso0.ru/8a165cf0

bu6mmoreka [IOK
https://m.edso0.ru/8a165e94

bubmuorexa [JOK
https://m.edso0.ru/8a178c38

bu6mmoreka [IOK
https://m.edso0.ru/8a17949e

bu6mmoreka [IOK
https://m.edso0.ru/8a179606

bu6mmorexa [IOK
https://m.edso0.ru/8a17998a

bu6mmorexa [IOK
https://m.edso0.ru/8al79aac

bu6mmoreka [JOK
https://m.edsoo.ru/8al179elc



https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c

MaTpHULbI 2%X2, ero reOMeTPUUYECKUN
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €T0
3HA4YeHUs

20

Onpenenurens MaTpuLpl 2X2, ero

T€OMETPUYECKUM CMBICI U CBOMCTBA;

BBIYMCJICHHUEC €TI0 3HAYCHHA

21

22

23

[IpumeHeHue onpenenuTens ams
pPeICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUI

Penienue npuknagHeIx 3a1au c
MIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

Pemenue npuknaaHbeIx 3a1a4 ¢
IIOMOUIBbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUU

24

KonTpomnbHnas padora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CHCTEMBI IMHENHBIX
ypaBHeHHH"

25

DyHKIUSA, CTIOCOOBI 3aJaHus
¢yskun. BzaumHo obpaTHbIe
¢byukun. Komnosunus ¢pyHkimit

26

27

I'padux dpynkunu. DnemeHTapHble
npeoOpa3oBaHus rpaduKoB

byHKIHMA

OO6nacThb ONpeaACIICHUA U MHOXKCCTBO

3HayeHut pynkuuu. Hymu
¢ynkuuu. [IpoMexyTKu 3HaK

16.10.2023

18.10.2023

19.10.2023

23.10.2023

25.10.2023

26.10.2023

08.11.2023

09.11.2023

bubmuorexa [JOK
https://m.edso0.ru/8al179elc

bu6mmoreka [IOK
https://m.edso0.ru/8al7a06a

bubmuorexa [JOK
https://m.edso0.ru/8al7al8c

bubmuoreka [JOK
https://m.edso0.ru/8al7a06a

bu6mmoreka [IOK
https://m.edso0.ru/8al7al8c

bu6mmorexa [IOK
https://m.edso0.ru/8al7a06a

bu6mmorexa [IOK
https://m.edso0.ru/8al7al8c

bubmuorexa [JOK
https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a

IIOCTOAHCTBA

28

29

30

YeErHble 1 HEYETHBIC (DYHKITUH.
[Mepuoanueckue GyHKINU.
IIpoMekyTKM MOHOTOHHOCTH
byHKIIUN

MakcuMyMbl 1 MUHUMYMBI
dbyakuun. Haubonpiee u
HauMEHbIIIee 3HaYeHUe (PyHKIINY Ha
IPOMEKYTKE

Jluneitnas, kBagpaTuuHas U IpoOHO-
nuHeHas GyHKIun

31

DJIeMEHTapHOE UCCIICIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIMi

32

DIleMEeHTapHOE HCCIIeIOBAaHUE U
MOCTPOEHUE TpauKOB ITHX

byHKIMMA

33

34

CrerneHn ¢ LEIBIM IT0Ka3aTEIEM.
bunom Herorona

CrerneHn ¢ LETBIM IT0Ka3aTEIEM.
bunom Herorona

35

CrenenHast GQyHKIMS C
HaTypaJbHBIM U LIEJIBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36

37

KonTponbnas pabota: "Crenennas
¢dbyukuus. E€ croiicta u rpaduk"
Apudmernueckuit KOpeHb
HaTypaJbHOH CTENIEHU U €TO

13.11.2023

15.11.2023

16.11.2023

20.11.2023

22.11.2023

23.11.2023

27.11.2023

29.11.2023

30.11.2023

04.12.2023

bubmuorexa [JOK
https://m.edso0.ru/8al7al8c

bu6mmoreka [IOK
https://m.edsoo.ru/8al7ac4a

bubmuorexa [JOK
https://m.edso0.ru/8al7ad6c

bu6mmoreka [IOK
https://m.edso0.ru/8al7ae8e

bu6mmoreka [IOK
https://m.edsoo.ru/8al7afa6

bu6nmoreka [JOK
https://m.edso0.ru/8al17h456

bu6mmorexa [IOK
https://m.edso0.ru/8a1649e0

bu6mmorexa [IOK
https://m.edso0.ru/8al64ba2

bu6mmoreka [JOK
https://m.edso0.ru/8a164d96



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96

CBOMCTBA

38

39

40

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

[TpeobpazoBanus YHCIOBBIX
BBIPQXECHH, COIEPIKALUX CTEIIEHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHH, COIEPIKALUX CTEIIEHU
U KOpHU

41

[Ipeobpa3zoBanus YMCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX CTEIICHU
U KOpHH

42

43

44

HppanunonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
VUPPALMOHAIBHBIX YPABHEHUN

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
UPpaLMOHATILHBIX YPABHEHHM

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YpaBHEHUN

45

PaBHOCHIIBHBIE ITEPEXO/IBI B
pELICHUHN UPPaLUOHAIBHBIX
yYpaBHEHUN

46

PasHOCHIBHEBIE epexoanl B
PEIICHNHU UPPpAlIMOHAIBHBIX
ypaBHEHUU

06.12.2023

07.12.2023

11.12.2023

13.12.2023

14.12.2023

18.12.2023

20.12.2023

21.12.2023

25.12.2023

bubmuoreka [JOK
https://m.edso0.ru/8a165296

bu6mmoreka [IOK
https://m.edso0.ru/8a16549e¢

bubmuorexa [JOK
https://m.edso0.ru/8a16564c

bu6mmoreka [IOK
https://m.edsoo.ru/8al657fa

bu6mmoreka [IOK
https://m.edso0.ru/8a165b56

bubmuorexa [JOK
https://m.edso0.ru/8a165cf0

bu6mmorexa [IOK
https://m.edsoo0.ru/8a165e94

bu6mmoreka [IOK
https://m.edso0.ru/8a178c38



https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38

47

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHUuU UpPALOHATBHBIX
ypaBHEHUH

48

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHHUHU UPPALIUOHAIBHBIX
ypaBHEHU I

49

50

51

52

CgoiicTBa u rpaduk KOpHs N-0i
CTCTICHH KaK ()yHKITUH 0OpaTHOM
CTEINEHU C HATypaJIbHbIM
[OKa3areieM

CaoiicTBa u rpaguK KOpHs N-oi
CTerneHH KaK (yHKIIMH 0OpaTHOM
CTCTICHH C HATYPATbHBIM
[OKa3areieM

Konrponbnas pabora: "CoiicTBa u
rpaduK KOpHs N-Oi CTETeHH.
HppanuonanpHele ypaBHeHUs"

CreneHs ¢ pallMOHAIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

54

55

CreneHs ¢ paliMOHAIbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[Toxa3zatenpHast QyHKIM, €€
CBOMCTBa U TrpapuK

56

57

Hcnonws3oBanue rpadpuka GQyHKIUN
JUISl peIIEHUs] YPABHEHUHN

Ucnonb3oBanue rpaduka GpyHKuuu

27.12.2023

28.12.2023

10.01.2024

11.01.2024

15.01.2024

17.01.2024

18.01.2024

22.01.2024

24.01.2024

25.01.2024

29.01.2024

bubmuorexa [JOK
https://m.edso0.ru/8a17949e

bubmuorexa [JOK
https://m.edso0.ru/8a179606

bu6nmoreka [JOK
https://m.edso0.ru/8a17998a

bu6nmoreka [JOK
https://m.edso0.ru/8al79aac

bu6mmoreka [IOK
https://m.edso0.ru/8al79elc
bubmuorexa [JOK
https://m.edso00.ru/8al179elc

bubmuoreka [JOK
https://m.edsoo.ru/8al7a06a

bu6mmorexa [IOK
https://m.edsoo.ru/8al7al8c

bu6mmoreka [JOK



https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

JUIsl peLeHUs] YpaBHEHUIN

IToxazaTenpHBIE YpaBHCHHA.

58 OCHOBHBIE METO/IbI PEIICHUS
II0OKa3aTeJIbHBIX YPaBHEHUI
[Toka3arenbHblE ypaBHEHHUS.

59 OCHOBHBIE METO/IbI PEIICHUS
[IOKa3aTeIbHbIX YPaBHEHUN
[Toka3arenbHbIC ypaBHEHHUS.

60 OCHOBHBIE METObI PELICHUS
IOKa3aTeIbHbIX YPaBHEHUN
KonTtponsnas pabora:

61 "TlokazarenbHast QyHKIIHSA.
[loka3zaTenbHble ypaBHEHUA"

62 Jlorapudwm gucia. CBoicTBa
norapupma

63 Jlorapudm uncna. CoiicTBa
Jorapudpma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecaTnvHbIE U HATYypaJIbHbIC
aorapudmsl

66 JlecaTuuHble U HATypalbHbIE
JorapupMbl

67 [Tpeobpa3zoBaHue BbIpaKeHHH,
COJIepXKaIIuX JorapudmMbl

68 [IpeobpazoBanue BEIpAKEHUIA,

CoJIepXKaIIuX JorapudmMpl

31.01.2024

01.02.2024

05.02.2024

07.02.2024

08.02.2024

12.02.2024

14.02.2024

15.02.2024

19.02.2024

21.02.2024

22.02.2024

https://m.edso0.ru/8al7a06a

bubmuoreka [JOK
https://m.edso0.ru/8al7al8c

bu6mmoreka [IOK
https://m.edsoo.ru/8al7a06a

bubmuorexa [JOK
https://m.edso0.ru/8al7al8c

bu6mmoreka [IOK
https://m.edso0.ru/8al7a06a

bu6mmoreka [IOK
https://m.edso0.ru/8al7al8c

bu6nmoreka [JOK
https://m.edsoo.ru/8al7ac4a

bu6mmoreka [IOK
https://m.edso0.ru/8al7ad6c

bu6mmorexa [IOK
https://m.edso0.ru/8al7ae8e

bubmuoreka [JOK
https://m.edsoo.ru/8al7afa6

bubmuorexa [JOK
https://m.edso0.ru/8a17b456



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456

69

[IpeobpazoBanue BhIpaxeHUH,
COJIepKAIIX JIOTapr(MbI

70

71

Jlorapudmuueckas GyHKIus, eé
CBOWCTBa U TpaduK
Jlorapudmudeckas hpyHKIms, €€
CBOICTBA U TpapuK

72

HUcnonp3oBanue rpaduka GpyHkuun
JUISL pEILICHNs] YpaBHEHU I

73

74

75

Hcnonp3oBanue rpaduka GpyHKIun
JUISl pEeILIEHUs] YPABHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcCHOBHBIE METOIbI PEIICHUS
jorapu(pMHUECKUX ypaBHEHHMA

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
JorapupMHUUECKUX ypaBHEHUH

76

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMUUECKUX ypaBHEHHM

77

78

79

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnHt JorapupMUUEcKux
ypaBHEHUU

PaBHOCHIIBHBIE IEPEXO/BI B
pelIeHrH JTorapuhMUIECKUX
ypaBHEHUU

KonTtponbHas pabora:

"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHeHUs"

26.02.2024

28.02.2024

29.02.2024

04.03.2024

06.03.2024

07.03.2024

11.03.2024

13.03.2024

14.03.2024

18.03.2024

20.03.2024

bubmuoreka [JOK
https://m.edso0.ru/8a1649¢e0

bubmuorexa [JOK
https://m.edso0.ru/8al64ba2

bu6mmoreka [IOK
https://m.edso0.ru/8a164d96

bubmuorexa [JOK
https://m.edso0.ru/8a165296

bu6mmoreka [IOK
https://m.edso0.ru/8a16549e¢

bubmuorexa [JOK
https://m.edso0.ru/8a16564c

bu6nmoreka [JOK
https://m.edsoo.ru/8al657fa

bu6mmoreka [IOK
https://m.edso0.ru/8a165b56

bu6mmoreka [IOK
https://m.edso0.ru/8a165cf0

bu6nmoreka [JOK
https://m.edsoo0.ru/8a165e94



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0
https://m.edsoo.ru/8a165e94

CuHnyc, KOCUHYC, TAHT€HC U

80 KOT@HT€HC YHCIIOBOTO apryMEeHTa

81 CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U
apKTaHTCHC YMCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U
apKTaHIeHC YMCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMH YUCIOBOTO apryMEeHTa
TpuronomeTpuueckast OKpyKHOCTb,

85 OIpeIeTICHNEe TPUTOHOMETPHYECKUX
(GYHKIMH YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybl

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

90 [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKCHU I

01 [IpeobpazoBanue
TPUTOHOMETPHYECKUX BBIPAKCHUH

92 [IpeobpazoBanue

TPUTOHOMCTPUYICCKUX BBIP AKCHUH

21.03.2024

01.04.2024

03.04.2024

04.04.2024

08.04.2024

10.04.2024

11.04.2024

15.04.2024

17.04.2024

18.04.2024

22.04.2024

24.04.2024

25.04.2024

bubmuoreka [JOK
https://m.edso0.ru/8a178c38

bubmuorexa [JOK
https://m.edso0.ru/8a17949e¢

bu6mmoreka [IOK
https://m.edso0.ru/8a179606

bubmuorexa [JOK
https://m.edso0.ru/8a17998a

bu6nmoreka [JOK
https://m.edso0.ru/8al79aac

bu6mmoreka [IOK
https://m.edso0.ru/8al79elc
bu6nmoreka [JOK
https://m.edso0.ru/8al79elc

bu6nmoreka [JOK
https://m.edsoo.ru/8al7a06a

bu6mmorexa [IOK
https://m.edsoo.ru/8al7al8c
bubmuoreka [JOK
https://m.edso0.ru/8al7a06a

bu6mmoreka [JOK
https://m.edsoo.ru/8al7al8c



https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c

93 [IpeoOpazoBanue 29.04.2024 bubnmoreka [JOK
TPUTOHOMETPHUYCCKUX BBIPAKCHHIMA https://m.edsoo.ru/8al7a06a
94 Pemenue TpuroHoMeTpuuecKux 02.05.2024 bubmuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/8al7al8c
95 PelieHue TpuroHOMETPUYECKHUX 06.05.2024 bubmuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/8al7a06a
96 Pemenune TpuroHoMeTpuuecKux 08.05.2024 bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/8al7al8c
97 Pemienne TpuroHOMeTprU4YECKNUX 13.05.2024 bubnnorexa [HOK
ypaBHCHHIA https://m.edsoo.ru/8al7ac4a
08 Pentenue TpUroHOMETPUUECKUX 15.05.2024 bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/8al7ad6c
99 Pemienne TpuroHOMeTpUYECKUX 16.05.2024 bubnnorexa [JOK
ypaBHCHHIA https://m.edsoo.ru/8al7ae8e
100 Pemienne TpuroHOMETpUYECKUX 20.05.2024 bubnnoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/8al7afa6
KonrtpomnbHas padora:
101 TpuUroHoMeTprUYECKUE BBIPAKECHHUS 22.05.2024
U TPUTOHOMETPHUECKUE YpaBHEHUS"
IT , 0
100 sasamnn ocneronareocre BuGmonexa LIOK
A a . ' 23.05.2024  https://m.edsoo0.ru/8a17b456
Metoa MaTeMaTH4eCKOi MHIYKIIUN
M
105 nocrorommemsocrn, Heropis BuGinorera LIOK
g ' P https://m.edso0.ru/8a17998a
aHayIn3a 0ECKOHEYHO MaJlbIX
bubmuorexa [JOK
104 A
PHQMETHHECKas NpOrpeccs https://m.edsoo.ru/8al79aac
105 I'eomeTrpuueckas nporpeccust bubnuorexa [IOK



https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac

https://m.edso0.ru/8al179elc

106 beckoneuHo yObIBarommas bu6mmoreka [IOK
reOMEeTPUYECKasl IPOTPECCHsI https://m.edsoo.ru/8al79elc
107 CyMMa OecKOHEUYHO yObIBaromen bubnuorexa [JOK
rE€OMETPHYECKOM MTPOrPECCUu https://m.edsoo.ru/8al7a06a
T. Un . M HBIX
P " prlya e https://m.edsoo.ru/8al7al8c
IPOLICHTOB
TIMHCHHbL o
100 pocr nero e Gopuyma cro BuGmonesa LIOK
poct- $ TOPMY https://m.edsoo.ru/8al7a06a
IIPOLIEHTOB
1o Hcnonb30BaHue Nporpeccuu Jyis BuGnorexa LIOK
eILIEHUs peallbHBIX 3a/1a4
P P 8 https://m.edsoo.ru/8al7al8c
IPUKIIATHOTO XapaKTepa
K :
W Mosseosmmemmaennn Eumonesa LIOK
OCNIEAo . CHPHOC https://m.edsoo.ru/8al7a06a
IIPOrpeCCUm
112 HenpepbiBHble QyHKIIUN U UX bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/8al7al8c
113 Touka pa3pbiBa. ACUMITOTHI bubnnorexka [JOK
rpaguKoB QYHKI[HI https://m.edso0.ru/8al7a06a
CaoiicTBa (yHKIMH HETIPEPBIBHBIX bubmuorexa [IOK
114
Ha OTpe3Ke https://m.edsoo.ru/8al7al8c
CaoiicTBa (DyHKIUI HEPEPHIBHBIX bubnnorexka [JOK
115
Ha OTpEe3Ke https://m.edsoo.ru/8al7ac4a
116 Meroa UHTEPBAJIOB [UI PELLIECHUS bubnuorexa [IOK
HEPABECHCTB https://m.edsoo.ru/8al7ad6c
117 MeTto MHTEPBAJIOB JUIsl pELICHUS bubnuorexa [IOK



https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c

HEPABEHCTB

https://m.edso0.ru/8al7ae8e

MGTOI[ HHTCPBAJIOB JJIA pEHICHUSA

bu6mmoreka [IOK

118
HECPaABCHCTB https://m.edsoo.ru/8al7afa6
116 HepmzeHeHHe C]:l)OﬁCTB ) BuGnorexa LIOK
HETPEPIBHEI GYHICHIH A https://m.edsoo0.ru/8a17998a
peleHus 3a1a4
N o
120 H:; teif:;i; Z)OH(;TBHIZ ISt bubmmoreia LIOK
pep YHIHII A https://m.edsoo.ru/8al79aac
peleHus 3a1ad
IIepBas u BTOpas NpoU3BOJHBIC bubnnorexa [JOK
121
byHKIM https://m.edsoo.ru/8al79elc
122 Ornpenenenne, reOMeTPUUECKUI bubnnoreka [JOK
CMBICIT TIPOM3BOTHOM https://m.edso0.ru/8al179elc
123 Onpenenenne, GU3NIECKUN CMBICIT bubnnorexa [HOK
TPOU3BOIHOM https://m.edsoo.ru/8al7a06a
YpaBHeHHE KacaTeIbHOU K rpaduKy bubnuotexa [JOK
124
byHKIN https://m.edsoo.ru/8al7al8c
YpaBHeHHe KacaTeabHOU K rpaduky bubnnoreka [JOK
125
byHKIMH https://m.edsoo.ru/8al7a06a
126 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnoreka [JOK
byHK M https://m.edsoo.ru/8al7al8c
IIpon3BOHBIE 2TIEMEHTAPHBIX bubnnorexa [JOK
127 .
byHK M https://m.edso0.ru/8al7a06a
128 oo semmoro BuGmonesa LIOK
p a ’ N https://m.edso0.ru/8al7al8c
KOMITO3UIIUH (DYHKITHI
129 [IponsBoHas cymMmBl, bubnuorexa [IOK

MMPOU3BCACHUA, HACTHOI'O U

https://m.edsoo.ru/8al7a06a



https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a
https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17a06a

KOMIIO3UIIUU (PYHKIIHIA

[IpousBoHas CYMMBI,

130 MIPOU3BENICHUS, YACTHOTO U 1 Bu6mnorexa LIOK
p A ’ N https://m.edsoo.ru/8al7al8c
KOMITO3UIIUH (PYHKITHIA
KoHntposbnas padoTa: bubmuorexa [JOK
131 1 1
"TIpousBoaHas" https://m.edsoo.ru/8al7ac4a
132 iﬁﬂfiﬁ Ziofiiiﬁe 1 Butmaorexa LIOK
. "u ’ https://m.edsoo.ru/8al7ad6c
YpaBHeHus
155 cuomonsmimin s 1 biiorer LIOK
. . B ' https://m.edsoo.ru/8al7ae8e
DyHKIMHU
bubmuorexa [JOK
134 " 0 1 1
TOTORA KONTPOTLHAs pabota https://m.edsoo.ru/8al7afat
135 HToroBas KOHTpoOJIbHAsA paboTa 1 1
136 [ToBTOpeHwue, O606H1€H1fe, 1
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17afa6

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



K paboueii mporpamme
o y4eOHOMY TIpEAMETY
«AJredpa u HayaJia MaTeMaTHYECKOT0 aHAJIH32)

®opMmbl yuyeTa padoyeil NpOrpaMMbl BOCITUTAHUS
BocnuraTte/ibHBIN NOTeHIHAJA y4eOHOTO IpeaMera Ajredpa u Hayajaa MATeMAaTHYECKOro
aHAJM3a Ha yPOBHE CPEIHEro o0IIero o0pa3oBaHus pealu3yercs Ha AeATelbHOCTHON OCHOBE
yepes:

—  MakCHUMaJbHO€  MCIIOJIb30BAaHME  BOCHHUTATENBHBIX  BO3MOXKHOCTEH
coJiepKaHus y4yeOHOro npeaMmera «AJureépa M Hadyajaa MaTeMaTHYeCKOI0 aHAIU3Aa»
s GopMHpOBaHUS Yy  OOYYAlOMIMXCS POCCHHMCKHUX  TPAaTUIMOHHBIX JYXOBHO-
HPaBCTBEHHBIX M COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUHCKOT0 UCTOPUYECKOIO CO3HAHUSA
Ha OCHOBE HCTOPHYECKOTO IPOCBEIICHUS; MOA00p COOTBETCTBYIOILEIO COJCPKAHUS
YPOKOB, 3a/laHUil, BCIIOMOTaTeJIbHbIX MAaTE€pPHUaIOB, MPOOJEMHBIX CHUTyalud Ui
00CyXICHUM;

—  BKIIOYEHHME B pabouyro IMporpammy ydeOHOro mnpeamera «AJredpa mu
HAYaJIa MaTeMaTH4YeCKOr0 aHAJM3a)» LIEJIEBbIX OPUEHTHPOB PE3y/IbTaTOB BOCIIUTAHMUS,
uX y4€T B ONPEIeIICHUN BOCIIUTATEIBHBIX 33/1a4 YPOKOB, 3aHSTHIA,

—  BbIOOp METO/I0B, METOJMK, TEXHOJIOTUH, OKa3bIBAIOLINX BOCIUTATEIbHOE
BO3/ICHCTBUE Ha JIMYHOCTb B COOTBETCTBUM C BOCHHUTATEIbHBIM HJCAIOM, LEIbI0 U
3aJjauaM¥ BOCIIMTAHMSI, IEJIEBEIMA OPHEHTHPAMH PE3YJIbTaTOB BOCIUTAHUS; PEATH3AIHIO
IPUOPUTETA BOCIIUTAHUS B y4eOHON JesTeIbHOCTH;

—  TpHBJICYCHHE BHUMAHHA OOYYalOIIMXCA K I[IEHHOCTHOMY AacCIIeKTy
U3y4aeMbIX Ha YPOKax MaTeMaTHKH SBJICHUN U COOBITHN, MHUIIMMPOBAHUE OOCYKICHHH,
BBICKA3bIBAaHUII CBOEr0 MHEHHsS, BBIPAOOTKM CBOEr0 JIMYHOCTHOTO OTHOLICHUS K
U3y4aeMbIM COOBITHSM, SIBJICHUSM, JTUIIAM;

—  IpUMEHEHHEe  HUHTEepPakTHBHBIX  ¢opM  ydeOHOH  paboTel  —
UHTEJUIEKTYaJIbHbBIX, CTUMYJIUPYIOIIUX [T03HABATEIbHYIO MOTHUBALINIO, UTPOBBIX METOMK,
JVICKYCCHH, AIOIMUX BO3MOXXHOCTh TPHOOPECTH ONBIT BEACHUS KOHCTPYKTHBHOTO
JManora; TPYNIOBOM paboOThl, KOTOpas YYHUT CTPOUTHh OTHOLICHUS U JEeWCTBOBATH B
KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUIECKOTO MBIIIIJICHHUS;

—  noOyxzaeHue oOydaromuxcs coOJI0JaTh HOPMBI TOBEACHHUS, IpaBHIIa
oOIIeHusT CcO  CBEPCTHMKAMU M  MEAAaroraMM, COOTBETCTBYIOLIME  YKJIAAy
0011e00pa3oBaTeIbHON OpraHU3alM, YCTAaHOBJIEHUE U MOAJEPKKY JT00poKeIaTebHOM
aTMocdepsl;

—  opraHm3anuio  medCcTBa  MOTHBHUPOBAaHHBIX W JPYAHPOBAHHBIX
oOyyaromuxcsi Hajl HEYCNEBAIOUIMMU OJIHOKJIIACCHUKAMH, B TOM YHCIE C OCOOBIMU
00pa3oBaTebHBIMU TIOTPEOHOCTSIMH, TAFOIIETO OO0YYArOIIUMCS COIMAIbHO 3HAYMMBIH
OTIBIT COTPYAHUYECTBA M B3aUMHOI ITOMOIIIH;

—  VHUIMHPOBAaHWE W TOJJICPKKY HCCIEAOBATEILCKOW  JIEATEILHOCTH
00yJaromuxcsi, TUIAHUPOBAHKE W BHIMOJIHEHNE HHINBHUIYaIbHBIX U TPYIOBBIX TPOEKTOB
BOCIIUTATEILHON HANPaBICHHOCTH.



Peanm3anusi BOCIUTATEIbHOI0 MOTEHIIHAJIA Y4eOHOI0 NpeaMeTa «AJiredpa u HayaJia

MaATEMAaTUYCCKOI'0 aHAJTHU3a» Y€pPe3 YPOUHYIO CUCTEMY oﬁyqennﬂ H BOCIITUTAHUSA

10 ki1acc
Tema pa3snena Koa | ®opma peanusauuu BocnurarejbHoro | Moayinb Cpoku
-BO | MOTEHIHAJIA TeMbI padoueii mnporpamMmbl
4aco BOCIIMUTAHUS
B «YpouHasn
JAeATeIbHOCThbY,
«OcHOBHBIE
LIKOJIbHBIE J1eJIa
MHoOXkecTBO 24 MakcumanbHoe ucnonb3oBanue | Jlenp comumapHoctu B | CeHTSO
JNEHCTBUTEIBHBIX BOCIIMTATEIbHBIX BO3MOXHOCTEH | 6opboe ¢ pb-
YHUCEIL. cozlepKaHus y4eOHOTO IIpEMETA | TEPPOPU3MOM, Henb | OkTs10p
MHOrouseHsl. «Anrebpa M Hayajlla MaTeMaTHYECKOro | OKOHYAHUs Bropoii | b
PannonansHbIe aHanmu3a» i (QOPMHUPOBAHHS Y | MUPOBOI BOMHBI:
yYpaBHEHUs u 00yyaroImuxcst POCCUIMCKHX | - OOLIEIIKOJIbHAS aKLUs
HEPaBEHCTBA. TPaJMLIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX | «Karuisd »uzHu»
Cucremsl u COLIMOKYJIBTYPHBIX neHHocrel, | TemaTtuueckue
JIMHEHHBIX POCCHICKOTO HCTOPHYECKOTO CO3HAHMS | MEPOIPUATHS,
yYpaBHEHUN Ha OCHOBE MCTOPUUYECKOTO MTPOCBELIEHUS; | OCBAILECHHBIE Iuro
no00p COOTBETCTBYIOIIETO COAEPKAHHS | OCBOOOKIICHHS
YPOKOB, 3aJaHuii, BCIIOMOraTeNbHbIX | CMOJIECHIIUHEL:
MaTepHaloB, MPOOJIEMHBIX cUTyauuid 1 | BoeHHo-ucTOpraeckuit
00CyX/1eHul; IIPUMEHEHUE | KBECT «Mos
MHTEPAaKTUBHBIX (popMm yueOHOU padoThl | CMosleHIIMHA — MOM
— UHTEJUIEKTYaJIbHBIX, CTUMYJIUPYIOLIUX | IIUT»
ITO3HABATEIIBHYI0 MOTHBALMIO, HIPOBBIX
METOMK, TUCKYCCUH, JAIOLINX
BO3MOXXHOCTb ITPHOOPECTH ONBIT BEICHUS
KOHCTPYKTUBHOIO [MaJIOra; TIpyNIOBON
paboThl,  KOTOpast ~ y4UT  CTPOUTH
OTHOLIEHMsSI M JECWCTBOBAaTbH B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUUECKOTO
MBILLICHHUS.
Oynxuuu u rpaduki. | 12 [Ipumenenue  uHTEpakTUBHbIX  ¢opM | Temarnueckue HOSIOpB
CCTe“eHHa" q’ylf;‘fl‘; y4eOHOIl paboThl — HMHTEIIEKTYalIbHbIX, | MEPOIPUSATHS,
S CTUMYJIUPYIOIINX ITO3HABATENIBHYIO | IMOCBSICHHBIE JHr0
MOTHBAIIHIO, UTPOBBIX METOMMK, | I'ocynapcTBeHHOrO
JUCKYCCHM,  JalOIIMX  BO3MOXKHOCTb | repba Poccuiickoit
npuobpectu OIIBIT Benenus | Genepannn
KOHCTPYKTUBHOI'O JMaJora; TpyNIOBOU
paboTbl,  KOTOpass  y4YUT  CTPOUTh

OTHOIICHHUA U ﬂeﬁCTBOBaTB B KOMaHJE,
CHOCO6CTByeT Pa3BUTHIO KPUTUYCCKOTO
MBIINIJICHUS.




ApudmeTniecKHii 15 Hcnonbp3oBanue BOCITUTATENIBHBIX | TE€MaTHYECKUE Jlexadp
KOpeHE n-0i BO3MOKHOCTEH COJIEp)KaHHMsI TEMbI depe3 | MEPOTPUsATHS, b-
ggggﬁ;&mmme noa00p COOTBETCTBYIOLIMX 3agad  Jjis E%;i’;”;;’;;‘;ﬁ Huro SHBaph
ypaBHeHHS pelieHus. I/IHI/II_[I/II/IPOBaHI/Ie W TOMICPKKY | b oo

UCCIICI0BATEIbCKOM ASATEBHOCTH | (o cna g

00yJaroIHUXCs, IUIAHUPOBAHKE | KT/, mkotbHbIi

BBITTOJTHEHHUE HHIUBHTyaTbHBIX " | pecrusans «[Lianera

IPYIIIIOBBIX IPOCKTOB BOCIUTATEILHOM | TBOPYECTBAY

HaIpaBJICHHOCTH.
[TokazarenbHas 10 NuunuupoBanue u noanepxkky | Henens ®depan
GyHKIHS. HCCIIEIOBATEIIbCKOM IESATENBHOCTH HPO(bgpﬂeHTaHHH b
[NokasaTenbHbIe o0yHaromuxcs, IIAHUPOBAHHE u | «TBOH myTh K yenexy»
ypaBHEHUS BBIITOJTHEHHUE HHIUBH Ty aTbHBIX u

IPYIIOBBIX TMPOEKTOB BOCHHTATEIbHOM

HaIpaBJICHHOCTH.
Jlorapudpmuueckast 18 Bb160p METO0B, METOAMK, TEXHOIOTHH, | Iluki ®epan
byHKUMA. OKAa3bIBAIOLINX BOCIIUTATEIbHOE | MEPOIPHUSATHIH, b Maprt
Jlorapupmudeckue N
ypaBHeHI, BO3JICiiCTBUEC Ha JIMYHOCTH B | MOCBSAIICHHBIX

COOTBETCTBUH c BOCITUTATENbHBIM | JIHIO

UJicaiom, LEITBIO u 3a7a4aMu | KOCMOHABTHKH:

BOCIIUTAHUS, II€JIEBBIMA OPHUCHTUPaMH | 3BE3IHBIC YPOKH:

pe3ybTaTOB BOCHUTAHUS, PpEaTU3AIMIO
IpPUOPUTETa BOCIHUTAHUA B y4eOHOU
JIeSATEeIbHOCTH;

MpUBJICYCHIE BHUMaHUs 00y4aronmxcs K
[IEHHOCTHOMY AaCMeKTy HW3y4aeMbIX Ha
YpOKax MaTeMaTUKH SIBICHUN U COOBITHIA,

VHUIMMPOBAHHUE 00CyXIeHHH,
BBICKQ3bIBaHHI CBOECTO MHEHHS,
BbIPa0OTKH CBOETO JIMYHOCTHOT'O

OTHOLICHUA K H3Yy4YaCMbIM CO6LITI/I}IM,
SABJICHUAM, JIUIIAM.

«Takoit 6nu3kuit
" TaJICKUi
Kocmocy
[IIxoneHAS aKIUSA
«DecTUBAITL
Co3Be3guii»




TpUroHoMeTpHuECKU
€  BBIPOKEHUSI W
YpaBHEHUS.
ITocnemoBaTenbHOCTH
1 TIPOTPECCHH.

HenpepoiBHbie

GbyHKIHN.
[IpousBogHas.

22

10

20

[ToOyxaeHne oOydarommxcst CoOI0IaTh
HOPMBI TTOBEJICHUS, TIPaBUiIa OOIICHUS CO

CBCPCTHUKAMU n neaaroraMu,
COOTBETCTBYIOIIHE yKIIany
0011eo0pa3oBaTeabHOM OpraHu3aluy,
YCTaHOBIICHHE " HOJICPKKY

no0poskenaTenbHoi atMmochepsl;

OpraHu3aimo medcTBa
MOTHBUPOBAaHHBIX ¥  JPYIUPOBAHHBIX
OOyJaroIUXCs HaJ  HEYCHEBAIONUMU
OJHOKJIACCHUKAMH, B TOM 4YHCIE C
0COOBIMH o0pa3oBaTeIbHBIMU
NOTPEOHOCTAMY, JAIOILEro
00y4aromuMCsl  COIUAIBHO ~ 3HAYMMBIi
OMBIT COTPYJHUYECTBA W  B3aWMMHOU

ITOMOIILIH.

[uxn MeponpuATHid,
MPUYPOUYCHHBIX K 79-
neruto  IloGenpr B
Benukoii

OteuecTBEHHOMI
BO¥HeE: 00IIEIKOIbHAS
aKIusg «OxHa
IToGennr»;
BBICTaBKAa  PUCYHKOB
«Benukas MOCTYTh
ITobensl»;

- KOHKYpPC 4YTCHHS
CTUXOTBOPEHUN
«Bo3spmMu  cebe B

npumep ['eposi»;
- 3KCKYpCHs B
IIKOJIbHBIN
My3€H 110 TEME:
«Y BOMHEI HE
JKEHCKOE JIMIIO.
[lonBur
AHTOHHUHEBI
CrpenoBoii»

Mapr-
anpenb
Maii
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