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IMNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplil Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOy4YaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYEeCKOro aHallu3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCykaaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlI€eHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE U aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIlUH,
UHTEPHpPETallMid  TOJYYCHHBIX  pElIeHWH, 3HaKOMATCS ¢  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJIn3a JIEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATENBbHO-METOAUYECKUE TuHUMU: «Yucna
U BbIUUCIIEHU», «DyHKINU U rpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKCHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEIICHHO HACHIIAsACh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
yU4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIAACBalOT BcE Oosee
INIMPOKUM MATEMAaTHYECCKUM aIlliapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTHYECKYI0 MOJENb pealbHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHBIE TIPYU U3YYCHUU y4eOHOTO Kypca, IS
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHusg 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHWCIa, yMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YWCJIOBBIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOYyYalOlIUECs OBJIAJEBAIOT PA3IMYHBIMU METOAAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH



UCCIIeOBaHUH (DYHKIUI C TIOMOIIbIO MPOU3BOIHON, MPU PEUICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaWUMEHBIINX 3HAYCHUH (DYHKIUH.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUpPOBaHUE YMEHUMN
BBINIOJIHATh ~ pacy€Thl 1O  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAKECHHUI,
COJEpKalNX CTENEeHU U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIMU JJIsl pelIeHus 3a7ad U3 JAPYruxX yuyeOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IMIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi ¢dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHusl «Havaia mMareMaTM4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACHIUPUTHh KPYT KaK MaTeMaTUYeCKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)karenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIY4YIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/la4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOrO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA 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 OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
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
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
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,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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 OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUHN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIIMNX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA 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

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. 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 rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM W HX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble QyHKIUHU. Onpenenenne, reOMeTpUIeCKUi 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAaMH M HMX CBOMCTBA. JluarpaMMsl
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,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHMUSI.

11 KITACC

Yucaa v BIYMCICHUSA

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

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 PazIUYHbIX O0JacTell HayKd W peaabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

[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 3aj]adax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOpPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpana mno ¢popmyne Heiorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[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 00YYaIOMErocss Kak akTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA 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 MaT€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, 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, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, pEeUIeHUH, pacCy ACHUI, BOCOIPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYJly, OCO3HaHUE ILIEHHOCTU TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh ¥  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO W
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 MPUPOJHON M COIMAIBLHOM
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
MOCIIC/ICTBUM [ OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpearaTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  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 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENBLHO (POPMYJIHPOBATH OOOOIIEHUS M BBIBOJBI MO pPe3yibTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABIATL €€ B pa3luyHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpeneisirh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS pALHUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPEACIIUTENN Ul PELIEHUs CHUCTEMBl JIMHEWHBIX YPAaBHEHUU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOpHSIMHU [JJIsi MpeoOpa3oBaHUs
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMNEpUPOBATh MOHATUSMU: HPpPALMOHATBHBIC, MOKA3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBaTh MOHATUSAMU: 00JACThb ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTemneHW Kak (PyHKIUM OOpaTHOM CTENEHU C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, HMCIOJIB30BATh MX TpaQUKHU ISl PEIICHHS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 JPYTHMX y4eOHBIX MPEIMETOB M pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKasi POTPECCHs], TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIeIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUSA, YaCTHOTO W KOMITO3HUIINU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJIHO OMNEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATh apuPMETHUECKUE ONEepalui ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.



YpaBHeHHS U HEpaBeHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpPHEW MpH pEUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATUSAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, II0OKa3aTeIIbHEBIE,
gorapuMUYECKHe W TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI AJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBlI IIO YCIIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIEE 3HAU€HUsI (PYHKIIMM HENPEPBHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIY4dIlEero pEeleHus B
NPUKIAIHBIX, B TOM 4YHCJIE€ COLMAJIBbHO-DKOHOMMYECKHX, 3ajadax, il



OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Mpolecca, 3aJaHHOro (QOopMyJol WM
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBINI
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitoHua;

HAXOAMTD IJIOIAN TIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEDPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelmarh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-’KOHOMUYECKOTO U
bu3nUecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYECKOTO aHaJIK3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KonTpoabHbie
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchbl

MHokecTBO
JIEMCTBUTEIBHEIX YHCEI.
MHOTrO4JICHEL.
PaunonansHbie ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPaBHCHUHN
OyHKIMH U TpadUKH.
2 Crenennasi GyHKIHSA C 12 1
LICJIBIM ITOKa3aTeaeM

Apudmernueckuii KOpeHb N-
3 Oif CTENIeHH. 15 1
WppatnmonansHble ypaBHEHUS

[TokazarenbHast QyHKIHS. 10 1
IlokazarenbHble ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
5 Jlorapupmuueckue 18 1
YpaBHEHUS

T
PUTOHOMETPUUCCKHUC 29 1

BBIPA)KCHMS U YPaBHEHUS

[TocrnenoBarensHOCTH U
HpOrpeccHu

HenpepriBable GQyHKIIUY. 20 1
[TpousBogHas

[ToBTOpenue, 060061IeHNE,
cUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 136 10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
n/n TeM MPOrpaMMBbl Bceero KonTpoasmkie oOpa3oBaTe/ibHbIE
padoTshI pecypest

HccnenoBanue GyHKINM ¢ 29 1

MTOMOIIBIO TTPOU3BOTHON

[TepBooOpasHas 1 HHTETpa 12 1

I'paduxu

TPUTOHOMETPUICCKHIX

GyHKIHH. 14 1

Tpuronomerpuueckue

HEpaBEHCTBA

HppauunonansHsle,

MOKa3aTeIbHbIC U 24 1

JorapuMUICCKHe

HEPaBCHCTBA

KomriekcHbie ncia 10

HarypanbHble u nensie yncna 10

Cucremsl paruoOHaIbHBIX,

HPPAIMOHATILHBIX

MOKa3aTebHBIX U 12 1

JorapupMuUIecKux

ypaBHEHUH

3ajauu ¢ mapameTpamMmu 16 1

[ToBTOpenue, 060061IeHNE, 16 2

CUCTeMaTH3aIvsl 3HAaHUHA
OBILIEE KOJIMYECTBO YACOB 136 10

10 ITPO'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

JlaTa
U3YYeHUS

MHo0k€ecTBO, Onepauy Hajl
MHO>KECTBAMHU M X CBOMCTBA

02.09

Huarpammsl Ditniepa-Benna
[TprMmeHeHue TeopeTHKo-

MHOXXCECTBCHHOT'O allllapara IJis
pEeUICHUA 3a1a4

03.09

04.09

PanuyonansHBIC YKCA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLICHTHI,
OCCKOHEUYHBIC MTEPUOINICCKUE
Ipodu

05.09

PanyonansHBIC UKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
IpOoOH, TIPOLIEHTHI,
OecKOHEUYHbIEC IEPUOANYECKUE
npodu

09.09

[Ipumenenue npobeit u
HPOLIEHTOB IS PEIICHUS
NPUKJIAIHBIX 3a/1a4

10.09

[Tpumenenue apobeit u
MIPOLEHTOB JIJIs1 PEICHUS
MPUKJIAJHBIX 3a7a4
JleficTBUTENIbHBIEC YHCIIA.
Panmonanbueie u
HppalyoHaJbHbIC YHCTIa
ApudmeTndeckue oneparuu C
JIEMCTBUTEIBHBIMH YHCIaMU

11.09

12.09

16.09

10

Mopynpe neiCTBUTEIBLHOTO
YHCJIa ¥ €TO CBOMCTBA

17.09

11

[TpuGnuxEHHbIE BHIYNCIICHUS,
IIPAaBHJIa OKPYTJICHUS,
IIPUKUJKA U OLICHKA Pe3ybTaTa
BBIYNCIICHUN

18.09

12

OCHOBHBIG METOAbI peH_IeHI/ISI
IEJIBIX U APOOHO-

19.09




paloHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcHOBHEBIE MCTObI pCHICHUA
HENBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

23.09

14

OcHOBHEBIE MCTObI pCHICHUA
HENBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHPII)'I n
HEPABEHCTB

24.09

15

16

17

MHorouseHsl OT OIHOMI
nepeMeHHoi. Jlenenue
MHOTr'OYJIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoro4ieHsl ¢ LeIbIMUA
koo dunmentamu. Teopema
Buera

Pewienue cucreM TMHENHBIX
yYpaBHEHUU

25.09

26.09

30.09

18

Pemenne cucrteM TUHENHBIX
ypaBHEHUH

01.10

19

Marpuna cucTeMsl JTMHENHBIX
ypaBHeHUH. Onpeaenurens
MaTpHIII 2%X2, eT0
F€OMETPUYECKUN CMBICTT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

02.10

20

Onpenenurtenb MaTPULBI 2X2,
€ro reOMETPUYECKHI CMBICT U
CBOWCTRBA; BRIYUCICHHUE €TI0
3HAYCHUS

03.10

21

22

[Ipumenenue onpenenuTens
JUISL PEILIEHUS CHCTEMBI
JIMHENHBIX YPAaBHEHUN

Peuienne npukiagHbIxX 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

07.10

08.10

23

Pewienne npukiiagHbIxX 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUI

09.10

24

Kontponbnas padoTa:

10.10




"PannonanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIHS, CITOCOOBI 3aJaHUS
¢ynkunu. Bzaumao obpaTHbie
dynxrm. Komnozumst

byHKIMHA

14.10

26

I'padux pynkumu.
DneMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIMi

15.10

27

OO6nacth onpeneneHus u
MHOX€ECTBO 3HaYCHUHN
¢ynkunu. Hynu ¢pysaknumu.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

16.10

28

Ué&rHble 1 HEYETHBIC (PYHKITHH.
[lepuoanueckue GyHKIUN.
[IpomeKyTKM MOHOTOHHOCTH

byHKIUN

17.10

29

30

31

MakcuMyMbl 1 MUHUMYMBbI
¢yukun. Hanbonpiiee u
HauMEHbIIIee 3HaYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

JInHeinas, KBapaTudHas U
IpoOHO-NMHEeNHas QYHKIUU

SHCMGHTapHOC HCCICO0OBAaHUEC U

MOCTPOEHUE TPAPHUKOB ITHX
byHKIII

21.10

22.10

23.10

32

DJIEeMEHTapHOE UCCIIECIOBAHUE U

MOCTpOEHNE TPaPUKOB ITUX
byHKIII

24.10

33

34

CrerneHn ¢ 1elabIM
nokasareiieM. buaom HeroToHa

CreneHsn C LETBIM
nokasaresieM. bunom HrroToHna

06.11

07.11

35

CrenenHast GyHKIHS C
HATypaJbHBIM U LEJIBIM
nokasatenieM. E€ cBoiicTBa 1

rpaduk

11.11

36

Kontponbnas padoTa:

12.11




"Crenennas ¢pynkuus. Eé
cBoicTBa U rpaduk"”

37

Apudmerndeckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

13.11

38

39

40

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPAXECHHI, COJIepIKaINX
CTETNEeHH U KOPHU
[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHI, COJIepIKaLIIX
CTETEeHH U KOPHU

14.11

18.11

19.11

41

[IpeobpazoBanust YMCIOBBIX
BBIPAKECHUM, COAECPIKALUX
CTEIEHU U KOPHH

20.11

42

43

44

HppanmonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
UppaLMOHATILHBIX YPABHEHHM

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METOBI PELLICHUS
UppalMOHATIBHBIX YpaBHEHUN

21.11

25.11

26.11

45

PaBHOCHIIBHBIE ITEPEXO/IBI B
PELICHUHN UPPaLUOHAIBHBIX
yYpaBHEHUN

27.11

46

PasHOCHIBHEBIE Nnepexoanl B
PEIICHNHU NPPAlIMOHAIbHBIX
ypaBHEHUU

28.11

47

PaBHOCHITBHBIE IEPEXO/BI B
PEIICHNHU NPPAlIMOHAJIbHBIX
ypaBHEHUU

02.12

48

PaBHOCHIBHEBIE nepexoanl B
PCIICHNU UPPALUOHAIBHBIX
ypaBHEHUI

03.12

49

CgoiicTBa u rpaduk KOpHs N-0if
CTETICHU KaK (yHKLIUU
00paTHOH CTETeHu ¢

04.12




HaTypaJlbHBIM I10Ka3aTCJIeM

50

CgoiicTBa u rpaduk KOpHs N-0if

CTETIeHU KaK (PyHKLIUU
00paTHOM CTENEeHU C
HATypaJIbHBIM ITOKa3aTelIeM

05.12

51

52

53

KonTponsHas padora:
"CpoiicTBa u rpaduk KopHs N-

oil crenenu. MppannonanbHble

ypaBHeHUA"

CrenieHb ¢ pairOHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

CrenieHb ¢ pairOHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

09.12

10.12

11.12

54

55

56

Crenens ¢ paliMOHATbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

[TokazarenbHast QyHKINA, €€
CBOMCTBA U Irpaduk
Hcnonws3oBanue rpadpuka
GYHKIUH TS peIIeHUS
yYpaBHEHUU

12.12

16.12

17.12

57

Hcnonws3oBanue rpaduka
(GYHKIMH [T peIeHUs
yYpaBHEHUU

18.12

58

59

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/IbI PELLIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

IToka3arenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

IIokazarenpHBIC YpaBHCHHA.

OcHOBHBIC MCTObI pCHICHUA
IMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

19.12

23.12

24.12

61

KonTponbhas pabota:
"ITokazaTenpHast QyHKIIHS.
[Toka3arenbHble ypaBHEHUS"

25.12

62

Jlorapudm uucna. CoiicTBa
norapupma

26.12

63

Jlorapudwm yucna. CBoiicTBa
aorapudpma

08.01

64

Jlorapudm uucna. CoiicTBa
Jorapudpma

09.01




65

JlecATUYHBIC U HATYpAJIbHBIC
norapuhMbl

13.01

66

67

68

JecsaTuuHble U HaTypaJIbHbIC
J0rapupMbl

[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol
[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalux Jorapudmol

14.01

15.01

16.01

69

70

71

[IpeobpazoBanue BbIpaXeHUH,
COJepIKAIINX JIOTapH (MBI
Jlorapudmuueckas GyHKINSA,
e€ cBoiicTBa u rpaduk
Jlorapugmuueckas GpyHKIuS,
e€ cBoiicTBa u rpaduk

20.01

21.01

22.01

72

73

74

75

Hcnonb3oBanue rpaduka
(GyHKINU 1715 peIIeHust
ypaBHEHUI

Hcnonk3oBanue rpaduka
GYHKIUM JJ1ST pEeIICHUS
ypaBHEHUI

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
JorapupMHUUECKUX ypaBHEHUH

Jlorapudmuueckre ypaBHEHUS.

OcCHOBHBIE METO/BI PELLIEHUS
JOrapupMHUUECKUX ypaBHEHUI

23.01

27.01

28.01

29.01

76

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IbI PEILIEHUS
Jorapu(pMUUECKUX ypaBHEHHH

30.01

77

78

PaBHOCHIIBHBIE TIEpPEXO/IBI B
pelIeHnH JorapupMuuecKux
ypaBHEHUU

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelIeHnH JTorapuhPMUIECKUX
ypaBHEHUH

03.02

04.02

79

KonTtponbhas pabora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue ypaBHeHUs"

05.02

80

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

06.02




81

CuHnyc, KOCUHYC, TAaHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

10.02

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
apryMeHTa

11.02

83

84

85

86

87

ApKcUHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra
Tpuronomerpuueckas
OKPY’>KHOCTB, OIpe/IeTICHHUE

TPUTOHOMETPHUYECKUX (PYHKIUH

YHUCJIOBOT'O apryMEHTa

Tpuronomerpuueckas
OKPYKHOCTB, OIpe/IeJICHHE

TPUTOHOMETPHUYECKUX (PYHKIUH

YHCIIOBOIO apryMEHTa
OcHoBHbIE
TPUTOHOMETPUYECKUE
bopMmybI

OcHoBHbIE
TPUTOHOMETPUYECKUE
bopMmybl

12.02

13.02

17.02

18.02

19.02

88

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMyIbl

20.02

89

90

91

OcHoBHbIE
TPUTOHOMETPHUYECKHE
bopMyIibl
[IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPKECHUI

[IpeobpazoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI

24.02

25.02

26.02

92

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUM

27.02

93

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKEHUI

03.03




94

Pemenuie TpUroHOMETPUUECKUX
ypaBHEHUH

04.03

95

96

97

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHU I
Penienne TpUroHOMETpUUECKUX
ypaBHEHUH

Pemenuie TpUroHOMeTpHUUYECKUX
ypaBHEHUH

05.03

06.03

10.03

98

99

100

Pemrenne TpuroHOMETpUYECKUX
ypaBHEHUI

Pemenune TpuronomMeTpu4ecKux
YpaBHEHUN
Pemienne TpuroHOMETpUYECKUX
YpaBHEHUU

11.03

12.03

13.03

101

KonTtponbnast pabora:
"TpuroHomeTpuyecKue
BBIPKEHUS U
TPUTOHOMETPHUYECKHE
ypaBHeHHUA"

17.03

102

ITocimenoBaTeabHOCTH, CLIOCOOBI
3aJIaHUs MOCJICA0BATEILHOCTEN.
MeTto MmaTemMaTHIECKOM
WHIYKINH

18.03

103

104

MOHOTOHHI)IG n Ol"p&HPI‘ICHHI:IG
nocieaoBaTenbHoCTH. VIcTopus
a”HaIM3a 0ECKOHEYHO MAaJIbIX

Apudmernueckast mporpeccus

19.03

20.03

105

106

107

I'eomerpuueckas nporpeccus
Beckoneuno yOsiBaromas
T€OMETPUYECKAs] IPOTPECCUs
Cymma 6eCKOHEYHO
yOBIBaroIIeil reOMeTpU4ecKoi
IIPOrPECCUU

31.03

01.04

02.04

108

JIMHEeHHbBIN 1
SKCIOHEHIIMAIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
MPOLICHTOB

03.04

109

JIMHeHbIN 1
AKCIOHEHIIMATBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOLICHTOB

07.04




Hcnons3oBanne Imporpeccuu

110 JUTSL pEIIEHUs PeaTbHBIX 3a]1a4 08.04
MPUKIIATHOTO XapaKTepa
KonTtponsHas pabora:

111 "[locnenoBaTenbHOCTH U 09.04
nporpeccun”
HenpepoiBHbIe KIIUUA U UX

112 Pep ym 10.04
CBOICTBa
Touka pa3pbiBa. ACUMIITOTHI

113 PP ; 14.04
rpaduxoB QyHKIUN
CaoiicTBa KIMi

114 ymu 15.04
HENPEPBIBHBIX HA OTPE3KE
CaoiicTBa KIMI

115 dym 16.04
HENPEPBIBHBIX HA OTPE3KE
MeTton uHTEpBAIOB IS

116 A HITEPBETIOB A 17.04
pellleHns HEPABEHCTB
Meto UHTEPBATIOB AJISt

117 L TIHTEpBArIon A 21.04
pEIICHUS HEPABCHCTB
MeTto UHTEPBATIOB AJISt

118 L HIHTEPBATIOB 22.04
pEIICHUS HEPABCHCTB
IIpuMeHeHne CBOMCTB

119 HENpepbIBHBIX (QYHKIMHA A5 23.04
pelieHus 3aaaq
[IprMeHeHne cBOWCTB

120 HENpepbIBHBIX (QYHKIMHA A5 24.04
pelieHus 3aaaq
[TepBas u BTOpas NpoOU3BOIHBIE

121 P P TIPOHIBOX 28.04
byHKIIUA
Onpenenenue,

122 FeOMETPUUYECKUNA CMBICT 29.04
MIPOU3BOJHOMN
Onpeaencaue, GU3MICCKUN

123 pea uie 30.04
CMBICTT POU3BOAHOMN
YpaBHEHHE KacaTeIbHON K

124 P 05.05
rpaduky GyHKIIHTH
YpaBHEHHE KacaTeIbHOU K

125 P 06.05
rpaduky GyHKIIIH
[IpousBOIHEIEC ATIEMEHTAPHBIX

126 POHSBEOA P 07.05
byHKIII

127 [Tpon3BoOHBIEC STIEMEHTAPHBIX 08.05




byHKIHHA

[IpousBoHas cymMmBl,

128 MIPOU3BEJICHUS, YACTHOTO U 1 12.05
KOMITO3UIINH (PYHKITHIA
[Tpou3BoHAS CyMMBEI,

129 MIPOU3BEICHUS, YACTHOTO H 1 13.05
KOMITO3UIINH (DYHKITHIA
[Tpou3BoIHAS CyMMBEI,

130 MIPOU3BEICHHUS, YACTHOTO M 1 14.05
KOMITO3UITUH (DYHKITHI

131 KonTponpHas padora: 1 1 15.05
"[IpousBognas"
[ToBTOpenue, 06001ICHNE,

132 cHUCTEeMaTH3aIlus 3HAHHUM: 1 19.05
"VpaBuenus"

133 Bcepoccuiickast mpoBepovHas 1 20,05
pabora

134 Wrorosas koHTposibHasA paboTa 21.05

135 Wrorosas koHTposibHasA paboTa 22.05

136 [ToBTOpEHwMeE, o606meHI/vIe, 1 23.05
CUCTEeMAaTH3alHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

JlaTa
U3y4eHust

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

02.09

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTBH U S3KCTPEMYMBIL

[IpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

03.09

04.09

05.09

[IprMeHeHne nNpon3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

09.09

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpephIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIUHU Ha
OTpe3Ke

10.09

11.09

12.09

16.09

10

Haxosxnenre HanOOobIIero u
HAaWMECHBIIIETO 3HAYCHUS
HETpEepbIBHON (PYHKIIUU HA
OTpe3Ke

17.09

11

Haxoxnenne HanOOJIbIIIETO U
HANMMCHBIICTO 3HAUYCHU S

18.09




HEnpephIBHON (YHKIIUU HA
OTpe3Ke

12

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIIUHU HA
OTpe3Ke

19.09

13

14

15

16

17

[IpuMeHeHne npon3BOHON IS
HaXO0X/IECHUS HaWIy4Ilero
pelIeHys B IPUKJIaJHbIX 33a4ax

[IpumMeHeHne MPOU3BOTHOM JIJIst
HAXO0XICHUS HAWITYYIEero
pelieHus B MPUKIIAIHBIX 3a/1a4ax

[IpumeneHne MPON3BOTHOM ISt
OIIpeJIeTICHUs] CKOPOCTHU U
YCKOpEHHS Ipoliecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKomM
[IpumeHeHne MPON3BOTHOM ISt
OTIpeieIeHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3alaHHOTOo
bopmyoit unu rpadguxkom

Komnosunus Gyskmmit

23.09

24.09

25.09

26.09

30.09

18
19

Komnozumus GpyHkimii

Komnozumus GyHkimii

01.10
02.10

20

21

22

['eomeTrpuueckue oOpassl
YpaBHEHUI Ha KOOPJUHATHOM
IJIOCKOCTH

I'eomerpuueckue o6pa3bl
YPaBHEHU HAa KOOPIAWHATHON
IUIOCKOCTH

KonTtponbhas pabora:
"UccnenoBanue GyHKIMNA C
MOMOUIbIO IPOMU3BOAHOMN"

03.10

07.10

08.10

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX

09.10

24

[TepBooOpa3HbIe 371eMEHTAPHBIX
dbyaknuid. [TpaBuna HaxoXaCHUS
epBOOOPa3HBIX

10.10

25

[TepBOOOpa3HbBIE dNTEMEHTAPHBIX
dbyukuii. [IpaBuna HaXOXACHUS
epBOOOPa3HBIX

14.10

26

Hurerpai. I'eomerpudeckuii

15.10




CMBICJI HHTEIrpaia

27

28

29

Brrunciienue onpenenéHHoro
uHTerpana no ¢popmyne Hetorona-
JleiiOHuna

Brruncnenue onpenenéHHOro

uHTerpana mo ¢popmysie Herorona-
JleliOuuLa

[IpumeneHnue nHTErpaa 1is
HAXO0XIEHUS IUIOMIAAEN IIIOCKUX

uryp

16.10

17.10

21.10

30

[IpuMeHeHnue nHTETpaAa U1
HaXO0XX/JeHUs1 00BEMOB
TEOMETPUUYECKUX TEIl

22.10

31

32

33

[Ipumeps! pemenuit

QG depeHInaIbHbIX ypaBHEHUN
[Tpumeps! perieHui
muddepeHIMaTbHBIX YpaBHEHUI
Marematnueckoe MOAEITUPOBAHUE

peabHBIX MPOLECCOB C OMOILBIO
TuddepeHIMaIbHbIX ypaBHEHUH

23.10

24.10

06.11

34

KonTtponbHas pabora:
"IlepBoobOpazHas u uaTerpan"”

07.11

35

36

Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpudeckue GyHKINH,
UX CBOMCTBa U rpauku

11.11

12.11

37

38

39

Tpuronomerpuueckue GyHKIIHNH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBa U rpauku

13.11

14.11

18.11

40

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUN
C TMTOMOIIIBIO TPUTOHOMETPHUYECKOI
OKPY>KHOCTH

19.11

41

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX YPaBHEHUH
C TIOMONIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

20.11




Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH

42 . 21.11
C TIOMOIIIbIO TPUTOHOMETPUUECKON
OKPYKHOCTHU
OT160p KOpHEH
TPUTOHOMETPUYECKUX ypaBHEHUI

43 P P 3 25.11
C TIOMOIIIbIO TPUTOHOMETPUUECKON
OKPYKHOCTHU
Pemienue TpuroHoMeTpUYECKUX

44 P R 26.11
HEPABCHCTB
Pemienne TpuroHoMeTpudeCcKIX

45 P P 27.11
HEPABCHCTB
Pemenne TpuroHoMeTpudeCcKuX

46 P P 28.11
HEPABEHCTB
Pemenue TpuroHomMeTprUYECKUX

47 P R 02.12
HEPABCHCTB
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPUICCKHUX (YHKITHIH. 03.12
Tpuronomerpuueckue '
HepaBeHcTBa"
OcCHOBHBIE METOIBI PEIICHUS

49 P 04.12
MOKa3aTeIbHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS

50 P 05.12
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

51 P 09.12
MOKAa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

52 P 10.12
MOKAa3aTeTbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS 1112
norapu(pMHUUECKUX HEPABEHCTB '

54 OCHOBHBIE METOJIBI PEIICHUS 1212
Jgorapu()MHUUECKUX HEPABEHCTB '

55 OCHOBHBIE METOJIBI PEIICHUS 16.12
norapu(pMHUUECKUX HEPABEHCTB '

56 OcHOBHBIE METO/IbI PELICHUS 1712
norapu(pMHUECKUX HEPABEHCTB '
OcHOBHBIE METOIbI PELICHUS

57 P 18.12
UpPpaLMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

58 P 19.12

UPPALMOHAIBLHBIX HEPABEHCTB




59

OcCHOBHBIE MCTOBI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

23.12

60

61

62

OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHATIbHBIX HEPABEHCTB
['padmyeckue METOABI peLIeHHs
VPPALMOHAJIBHBIX YPABHEHUN

['padmyeckue METOABI peLIeHHs
UpPpaALMOHATILHBIX YPAaBHEHHM

24.12

25.12

26.12

63

64

65

I'paduueckue metos! pereHus
IIOKa3aTeJIbHBIX YPaBHEHHUU
I'paduueckue MeTO bl peLIeHus
IIOKa3aTeNIbHbIX HEPABEHCTB
I'paduueckue metos! pemeHus
Jorapu(pMUUECKUX ypaBHEHUIN

08.01

09.01

13.01

66

67

68

I'padmueckue MeTOBI pemIeHUS
norapu(pMHUECKUX HEPABEHCTB
['padmyeckue METOABI pelIeHHs
norapu(pMUUECKUX HEPABEHCTB
I'padmueckne METO BT pemIeHUs
MOKa3aTeNbHbBIX U
norapu(pMHUECKUX ypaBHEHHIA

14.01

15.01

16.01

69

I'paduueckue metos! peneHus
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

20.01

70

71

72

73

I'paduueckue MeToab! pemeHust
MOKa3aTeIbHBIX 1
norapu(MUIECKIX HEPABEHCTB

I'paduueckue MeTobI peneHus
MOKa3aTeNbHBIX U
norapu(MUIECKIX HEPABEHCTB

KonTtponbhas pabora:
"HppanuoHaibHEbIE,
IIOKAa3aTeNbHbIE U
JorapupMHUECKUe HEPaBEHCTBA'

KommiekcHsble yncia.
Anrebpanueckas u
TpUroHoMmeTpuyeckast HopMsl
3aMMCcy KOMIUIEKCHOTO YKciia

21.01

22.01

23.01

27.01

74

KommiekcHsle uncna.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMsl

28.01




3aIllMCHU KOMIIJICKCHOT'O YHCJia

Apudmerndeckue onepanum ¢

75 29.01
KOMIUICKCHBIMU YHCIIAMU

76 Apudmerrdeckue oneparuu ¢ 3001
KOMILJIEKCHBIMH YU CIIaMHU
N3o0paxeHue KOMIJIEKCHBIX

77 YuCcel Ha KOOPAMHATHOM 03.02
MIJIOCKOCTH
N3o0paxeHnne KOMIJIEKCHBIX

78 Yrces Ha KOOPIMHATHOM 04.02
MIJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit 05.02
CTEINEHU U3 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. Kopau n-oit 06.02
CTENEHU U3 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHHEe KOMITJICKCHBIX YHCE

81 JUTS peteHnst QU3NIECKUX U 10.02
FEOMETPUUYECKHX 3a/1a4

82 Kontponbnas padoTa: 1.0
"KomrmiekcHbie uncna"

83 HatypanbHble U 11e51b1e ynciia 12.02

84 Harypanbnbie u 1iesbie yucia 13.02

85 [TpumeHeHre TpU3HAKOB 17.02
JEITUMOCTH LIETIBIX YUCE

86 [IpuMeHeHne npru3HaKoB 18.02
JETUMOCTH LIEJIBIX YUCE
IIpumeHeHne MpU3HAKOB

87 nenuMocTH nenbix gucea: HOJl u 19.02
HOK
[IpumeHeHne MpU3HAKOB

88 nenuMocTH nenbix yucena: HOJl u 20.02
HOK
[IpumeHeHne MPU3HAKOB

89 JEIIMMOCTH LIEJIbIX YHUCEI: OCTaTKU 24.02
0 MOJYJIIO
[IpruMmeHeHne npu3HaKOB

90 JIETUMOCTH IIEJIBIX YUCE: OCTaTKH 25.02
0 MOJYJIIO

o1 [IpuMmeHeHne npu3HaAKOB 26.02

JACIIMMOCTHU OECJIbIX YHUCECII:




aAJIrOpUT™M EBKJ’II/II[a AJIA pCIICHUA
3aJa4 B LCJIbIX YHCJIaX

92

93

94

KonTtponsHas padora: "Teopus
1esbIx yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBbI-CJICICTBUS

Cucrema n COBOKYITHOCTb
ypaBHeHI/Iﬁ. PaBHOCHIBHEIC
CHUCTCMBI U CUCTCMBI-CJICACTBUA

27.02

03.03

04.03

95

OCHOBHBIC MCTObI pCHICHUSA
CHUCTEM U COBOKYHHOCTGIZ
palnOHaJIbHBIX ypaBHeHI/Iﬁ

05.03

96

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
MPPALMOHAIBHBIX YPABHEHUN

06.03

97

98

99

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYITHOCTEU
ITOKa3aTeJIbHBIX YPaBHEHHUU

OcHOBHBIC MCTObI pCHICHUSA
CHUCTEM U COBOKYHHOCTGI\/’I
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOBI PEILICHUS
CUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUH

10.03

11.03

12.03

100

OcHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
JOrapu(pMHUUECKUX YpaBHEHUN

13.03

101

IIpuMeHeHne CuCTEM K PEIEHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IUYHBIX 00J1aCTe HayKu U
peabHOM JKU3HU, HHTEPIIPETALIHS
MIOJIyYEHHBIX PE3yIbTaTOB

17.03

102

IIpuMeHeHne CUCTEM K PEIIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuuHbIX 00JacTell HayKu u
peaJbHOM JKU3HU, UHTEPIIPETALIHS
[IOJIYYEHHBIX PE3YJIbTATOB

18.03

103

[IpruMeHeHne HEPaBEHCTB K
pELICHNI0 MaTeMaTHYeCKHX 3aa4
W 3aj1a4 U3 pa3IMyHbIX obsacTeit

19.03




HAyKH U peasibHOM JKU3HU,
MHTEPIIPETALNS [TOJTYyYEHHBIX
pe3yJbTaToB

KonTponbHas padora: "Cucremsl
PpaluOHAJIbHBIX, UPPALUMOHATIbHBIX

104 20.03
[I0Ka3aTeJIbHBIX U
Jorapu(pMUIECKUX yYpaBHEHUN"
PanyonanbHbie ypaBHEHHUS C

105 H P 31.03
napameTpamMu
PanmonanbHbIe HEpaBEeHCTBA C

106 H P 01.04
napameTpamMu
PanmonansHbIE CUCTEMEBI C

107 H 02.04
napamMeTpamMu
WppannonaibHbIC YPAaBHEHHUS,

108 ppatl P 03.04
HEpaBEHCTBA C MapamMeTpamMu
HppanroHaibHbIE CUCTEMBI C

109 ppatt 07.04
napamMeTpamMu
Iloka3zaTenbHBIC YpaBHECHHUS,

110 P 08.04
HEpaBEHCTBA C MapaMeTpamMmu
IToka3aTenbHBIE CHCTEMEI C

111 09.04
napameTpamMu
Jlorapudpmuueckue ypaBHEHHS,

112 pud P 10.04
HEpaBEHCTBA C MapaMeTpamMu
JlorapudmMmudeckue cuCTEMEI C

113 pHp 14.04
napameTpamu
TpurosoMerpruuecKkre ypaBHEHNS

114 P P P 15.04
C IapaMeTpaMu
Tpuronomerpuueckue

115 P P 16.04
HEpaBEHCTBA C MapamMeTpamMu
TpurosoMeTrpuuecKkre CHCTEMEI C

116 P P 17.04
napameTpamu
[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MoJeIei

117 on 21.04
peaTbHBIX CUTYAIUH C TTOMOIIBIO
ypaBHEHUH C MapaMeTpamu
IToctpoenue u uccnenoBaHue
MaTeMaTUYECKUX MoIeIei

118 on 22.04
peaTbHBIX CUTYAIU C TTOMOIIBIO
CHCTEM ypaBHEHHH C mapaMeTpaMu

119 IToctpoenue u uccnenoBaHue 23.04




MaTeMaTUYECKUX MOJesen
pealbHBIX CUTYallUi C IIOMOIIBIO
CUCTEM YpaBHEHUH C apaMeTpaMu

KonTtponpHas pabdora: "3anaun ¢

120 . 1 1 24.04
napaMeTpamu
[ToBTOpEeHmE, 0000IICHNE,

121 CHCTEMAaTU3aLMs 3HAHUI: 1 28.04
"VpaBuenus"
[ToBTOpEHHE, 0000IICHUE,

122 CHCTeMaTH3alysl 3HAHMIA: 1 29.04

"VpaBHeHus"

[ToBTOpEHHE, 0000IICHUE,
CcHUCTEMaTH3al|sl 3HAHMIA:

123 Y 1 30.04
YpaBHuenus. CucreMbl

ypaBHeHU"

[ToBTOpenue, 06001ICHNE,
124 CHCTEMAaTH3aLMs 3HAHUH: 1 05.05
"HepaBencrsa"

[ToBTOpenue, o6odIIEHKE,
125 cHCTEMAaTHU3aIis 3HAHUN: 1 06.05
"HepaBenctpa"

[ToBTOpenue, 06001IIEHNE,
126 cUCTEMAaTH3aIis 3HAHUN: 1 07.05
"HepaBenctpa"

[ToBTOpenue, 06001IIEHNE,
127 cHCTeMaTH3aIus 3HaHHH: 1 08.05
"ITpon3BoaHas u €€ npuMeHeHue"
[ToBTOpeHnue, 060061IeHNE,

128 cUCTEMAaTU3aIUsA 3HAHUI: 1 12.05
"ITpon3BoaHas u €€ npuMeHeHue"

[ToBTOpeHme, 0600IIEHNE,
129 CUCTeMaTH3aIus 3HaHU: 1 13.05
"ITpon3BoaHas u €€ npuMeHeHue"

[ToBTOpeHme, 0600IIEHNE,
130 CHCTEMAaTHU3alMs 3HAHUN: 1 14.05
"UuTerpan u ero npuMeHeHue"

[ToBTOpenue, 06001ICHNE,
131 cUCTEMATU3aIUI 3HAHUI: 1 15.05
"(DYHKHI/H/I"

[ToBTOpenue, 06001ICHNE,

132 1 19.05

CUCTEMATU3alus 3HAHWNI:




"(DYHKHI/II/I"

[ToBTOpeHnue, 06001ICHNE,

133 CUCTeMAaTH3aIMs 3HAHUI: 1 20.05
"Oyakuun"
134 HroroBast koHTpoOIbHAs paboTa 1 21.05
135 Wrorosas KoHTpOJbHAS paboTa 1 22.05
136 [ToBTOpEHHE, O606H1€HI:I€, 1 23.05
CUCTEMAaTH3AIHsI 3HAHHHA
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




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

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3zmsax A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox penakuuei
[Togonbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO
«3marensctBo «lIpocsemienue»

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Matematuka. AnreOpa 1 Hayajla MAaTEMAaTUYECKOTO aHaIu3a. Y TITyOJIeHHBIH
ypoBeHb: 10 kiacc: yuebHoe nocodue / A. I'. Mep3isk,

. A. Homuposckuii, B. M. [lonakoB: noa penakuuen

B. E. [Togonsckoro. - M. : Bentana-I'pad, 2019.

2.Marematuka. Anrebpa 1 Hayaia MaTeMaTHYECKOro aHalln3a. Y TIyOIeHHbIN
ypoBeHb: 11 kmacc: yuebHoe mocobue / A. I'. Mepsnsik, 1. A. Homuposckuii, B.

M. Tlonskos: mox penakiueit B. E. Tlomonbckoro. - M. : Bearana-I'pad, 2019.



3.I'ycena, lllyBaeBa: Maremartuka. 10-11 xnaccel. Kak nz6exaTh THTUIHBIX
omuOOK MpH PEIISHUH CIOXKHBIX 3a1ad - M. "IIpocBemenne/Benara-I'pad" 2022
4 Mep3isik, [Tonskos. Anredpa. 10 kimacc. CaMocTosITENIbHBIE U KOHTPOJIbHBIE

paboTs (yriayosneHHsli)-M. "[IpocBemenue"2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1.M3narenbctBO «IIpocBemenuney» WWW.Prosv.ru

2.®enepanus UutepHeT-00pa3zoBanusi, CETEBOE 00BEAMHEHIUE METOIUCTOB

www.som.fio.ru

3.Poccwuiickast Bepcusi MeXIyHapo1HOTO npoekTa CeTh TBOPUYECKUX yuuTeneH it-
n.ru

4.Poccuiickuii o6ieo0pasoBarenbhbiil [Toptam www.school.edu.ru

5.Equnas xomiekius nudpoBbeix 00pa3oBaTeIbHbBIX PECYPCOB
www.school-collection.edu.ru

6.DenepanbHbIN EHTP UHPOPMALITMOHHO-00pa30BaTEIbHBIX PECYPCOB
wwwe.fcior.edu.ru

7.Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru

8.00pa3oBaTebHBIN MOPTAJ I IOJTOTOBKY K dK3amMeHam https://sdamgia.ru/
9.https://alexlarin.net/

10.denepanbHblii HHCTUTYT IeAarornyeckux n3mepenuit https:/fipi.ru/
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