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IMNOACHUTEJIBHASA 3AIINCKA

VYueOHbiil Kypc «Amnredpa» SBISETCS OJHUM U3 HamOoJiee 3HAYUMBIX B
OporpaMme CpeAHero oOiero oOpa3oBaHMs, MOCKOJIBbKY, C OAHOW CTOPOHBI, OH
obecrieunBaeT MHCTPYMEHTAIBHYIO 0a3y JJIs U3YUEHHUS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C Ipyroi CTOpPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIILIECHUE
oOyyarommxcsi Ha ypOBHE, HEOOXOAMMOM JJisi OCBOCHHS MH(OPMATHUKH,
00111eCTBO3HAHUSI, UICTOPUH, CIIOBECHOCTH U APYTUX JUCUUILIMH. B pamkax 1aHHOro
ydeOHOro Kypca oOydyaromuecss OBJQJACBAIOT  YHUBEPCAIbHBIM  S3BIKOM
COBPEMEHHOW HayKH, KOTopast POpMyIUPYET CBOU JOCTUKEHUSI B MATEMaTHYECKOM
dopme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
MOHUMAaHHSI OCHOBHBIX TE€HJICHIINI Pa3BUTHUSI YKOHOMUKHU U OOIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCSA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMH ainreOpbl M MaTeMaTUYeCKOro aHajin3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JIOKA3bIBATh
YTBEPKACHUS C NMOMOIIBI0 MHIYKIMU U pacCyk JaTh ACAYKTUBHO, UCIIOIb30BaTh
00001IeHre ¥ KOHKPETH3allMi0, a0CTparupoBaHUE U AaHAJIOTUIO, (OPMHUPYET
KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone u3yuenus yuyeOHOro Kypca «AnreOpa» oOydarommecs MOJIy4aroT
HOBBIM ONBIT PEIICHUs] TPUKIATHBIX 337a4, CaAMOCTOATEIBHOTO TOCTPOCHUS
MaTEMaTHYECKUX MOJIEJe pealbHbIX CHUTyalluid, WHTEPIPETAlUU MOJIYYCHHBIX
pelIeHnil, 3HAKOMATCA C MpUMEpaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B
IpUPOJe, HAYKEe U UCKYCCTBE, C BHIIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U
UX aBTOpaMHu.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U uepe3 crherupuky ydeOHO
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJIYYeHHBIN pe3ybTaT.

B ocHoBe Metoanku oOydeHus aareOpe U HauajlaM MaTeMaTHYECKOTO aHaIu3a
JICKUT ACATEILHOCTHBIN MIPUHIIUI O0yUCHHUS.

B crpykrype yuebHOoro Kkypca «AireOpa» BBIIEIEHBI  CIEIYIOLIUE
CoJIepKaTelIbHO-METOIuueckue JUHUM: «Yuciaa u BbluuciaeHus», «DyHKIUU u
rpa@ukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana MareMaTHyeckoro aHaauzay,
«MHoxkecTBa U JIOTHKa». Bce OCHOBHBIE CONEpKATEIbHO-METOANYECKUE JTMHUU
U3Y4aloTCsl Ha MPOTSHKEHUU JIBYX JIET OOYyYEeHHSI Ha YpPOBHE CPEIHEro O0OIero



0o0pa3oBaHMsI, €CTECTBEHHO JOIOJIHAS JpYr JApyra M MOCTEHNEHHO HAaCBIIIAsCh
HOBBIMHU Te€MaMH U paszenamu. JJaHHbIA yaeOHBIM KypC SIBISETCSI HHTETPATUBHBIM,
IOCKOJIbKY OOBEeAMHAET B cebe cojaepKaHHEe HECKOJIBKUX MAaTeMaTHYEeCKUX
JUCLMILUINH, TAKUX Kak ajnredpa, TPUTOHOMETPUS, MaTeMaTUYECKUI aHaIu3, Teopus
MHOKECTB, MaTeMaTuieckas Jioruka u apyrue. Ilo mepe toro, xkak odydaromuecs
OBIIAZICBAIOT BCE Oojiee MIUPOKMM MaTEMaTHYECKHM almaparoM, Yy HHUX
MOCTICIOBATEIbHO  (DOPMUPYETCST U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTUYECKYI0 MOJICIh PEATbHOW CHUTYalluH, MPUMEHSATh 3HAHUS, TTOJYYCHHBIC
npu  W3ydyeHWH  ydeOHOro  Kypca, Ui pEeHIeHHS  CaMOCTOSTEIHLHO
chOopMyIMPOBAHHON MaTeMaTHYECKOW 3a/layd, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConepxkarenpHO-MeTOIMYECKas JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupOBaHUE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00mIero oopazosanus. Ha ypoBHe cpemHero o0Iiero
oOpa3zoBaHusg o0co0oe BHUMaHue yJensiercss  (POPMUPOBAHUIO  HABBIKOB
paIoHaJIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE Pa3THUHBIX
dopMm 3amucu uYKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOJIHATH MPHUOIMKEHHBIE
BBIUMCIICHHS, OLIEHWBATh YHUCIIOBHIE BBIPAXKCHHs, padOTaTh ¢ MAaTeMaTUYECKHUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYYarolIMMCS MHOXKECTBA HATypaldbHBIX, IIENbIX,
paloHaJIbHBIX W JICHCTBUTENBHBIX  YHCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJaoM H3 OSTUX MHOXKECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My cCrenupuIecKue 3aJaud M OINepaluu: JeJICHHE Haleo,
OTIEpUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
paIoHaJIbHBIX ¥ UPPAIMOHAIBLHBIX YHCEN, apu(METHIECKHIE OMEpaliu, a TaKkxKe
U3BJICUCHNUE KOPHS HATypalTbHOW CTEMEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocnemoBaTenbHOMY pPACHIMPEHHIO Kpyra HCIHOJIb3YEMBIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHUS ISl PELICHUS Pa3IuYHBIX 33]au
dbopmMupyeTcsi mpeACTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKH W €€ PO B
MNOCTPOEGHUU MOJIENICH PEaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3aIIHs.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» pEAIM3yeTcs Ha MPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE cCpemHero oOmiero oOpa3oBaHUS, IMOCKOIBKY B KaKIIOM
pasnene Ilporpammbl MpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs: OBJAJCBAIOT PAa3IMYHBIMU METOJAMHU  PEIleHUs
paloHalIbHBIX, HUPPALUOHAIBHBIX, IOKAa3aTEeNbHbIX, JOTAapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHUS LIMPOKO HCIOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMM C MOMOIBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX
3aJa4 M 3a]a4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHbIIUX 3HAUYEHUN (PYHKIHU.



JlanHast comepkaTenbHas JIMHUS BKJIIOYAeT B ce0s Takke (HOpPMUpPOBAHUE YMEHUI
BBITIONHATh ~ pacy€Tel 1Mo  ¢opMmynaMm, MpeoOpa3oBaHUsl  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKHX BBIPOKEHHH, a TaKKe BBIPAKEHUH,
CoJIepKallluX CTeNeHUu U Jiorapudmbl. bmaromaps u3ydeHuio aiaredpanyeckoro
MaTepHalia IpOUCXOIUT JalbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00yJaroumxcs, GOpMUPYIOTCS HaBBIKM JCIYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPaBEHCTB. AnreOpa npeniaraeT 3QppexKTuBHbIC
WHCTPYMEHTHI [UIsl PEIICHHS MPAKTUYECKMX U €CTeCTBEHHO-HAyYHBIX 3aj1ad,
HATrJIAIHO IEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKkuMM U rpaduKm» TECHO
NeperieTaeTcs ¢ JIPYrMMU JIMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BATEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHowu,
MO0KAa3aTeNbHOM, JIOrapuPMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHKE (DYHKLUMHA JUIsl pElICHMs 3a/ad U3 JIPYrux y4eOHbIX
IPEIMETOB U PEAIbHOW MU3HHM TECHO CBA3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OoibIIOE BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylamMH 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol couepaTeIbHON JMHUN HalleJICH Ha pa3BUTHE YMEHUM U
HABBIKOB, [TO3BOJISOIIMX BEIPAXKATh 3aBUCUMOCTH MEK]1y BETUUMHAMU B PA3JIMYHOM
dbopme: aHaAIUTHYECKOM, rpaduueckoi u coBecHOU. Ero uzydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETHU3ALIMH, UCTIOIb30BaHUIO aHAJIOTHIA.

CopepxarenpHass JuHug «Hauvana mMaTeMaTHYecKOro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKJIAJHBIX 33124,
JOCTYMHBIX OOYYaOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTH
rpaduKu  CIOXHBIX (YHKIMHA, ONPENEeNATh HMX HAuWOOJbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg coaepkarenbHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENEN peaJbHbIX CUTYyalHid,
NO3BOJISIET HAXOIUTh HAWTy4YIEE PEIICHHUE B IPUKIIAIHBIX, B TOM YUCJIE COLIUAIBHO-
SKOHOMHMYECKHUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-TOTMUYECKOTO U KPEaTHBHOTO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHUW pACTO3HABaTh TPOSBICHUS 3aKOHOB
MaTeMAaTUKH B HayKe, TEXHUKE U UcKyccTBe. O0ydaromuecs y3HaloT O BBLAAIOIINUXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaK HAayKH, U 00 HX
aBTOpax.



ConeprkarenbHO-METOqUYECKast TuHUS «MHOXXECTBA M JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHUS] POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONINNA BCE pa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHUECKHE
IUCIMIUIMHBL W WX TPWIOKEHUS B eauHOe 1enoe. llodToMy BakHO [aTh
BO3MOXKHOCTh OOy4YarIIeMycsi TOHHUMAaTh TEOPETHUKO-MHOXECTBEHHBIA S3bIK
COBPEMEHHOW MaTeMaTHKH W WCIOJb30BaTh €r0 JJIs BBIPAXKCHHUS CBOWX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMAaTHKH KaK HAyKH CJeIyeT MpHU3HATh
CBOWCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHMI W CIIEJOBaHHE OMpPEACTEHHBIM
npaBWjaM  TOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYCCKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIITUICHHS
00y4JaroIuXxcs, MO3BOJIIET KM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKUX
npaBwil, POPMUPYET HABBIKA KPUTUIECKOTO MBITILIICHUS.

B ydyeObHOM Kypce «AnreOpa» NPHCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICTTUPOBAHMS, KOTOPbIE MPH3BAaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJENICH pealbHBIX CHUTYaIlMi, WCCICOBAHUS OTUX MOJIEICH C
MIOMOIIBI0  ammapara aiareOpbl W MaTeMaTHYeCKOr0 aHalli3a, HWHTEPIPETAINH
MOJTYYCHHBIX PE3YNIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXABIH W3 pa3JieiioB
IPOTPaMMBI, TTOCKOJIBKY BECh MaTepHall ydeOHOTO Kypca IIUPOKO HCITOIB3YETCsI
JUTSL pelieHusT TPUKJIAAHBIX 3a1a4d. [Ipy pemeHnn peaabHbIX MPAKTHYECKUX 3a]1a4
oOyyaroiuecs pa3BUBAIOT Ha0II0/1aTeNIbHOCTb, yMEHUE HaXOAUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HCIOIL30BaTh aHAJIOTHIO, 0000IIaTh U
KOHKPETU3UPOBATh TMpobiemy. JleareabHOCTr 1O (POPMUPOBAHUIO HABHIKOB
peIeHusT TPUKIAAHBIX 3aJad OpPraHU3yeTCs B MPOIECCe H3YYCHHUS BCEX TEM
yaeOHOTO Kypca « AnreOpa v Hadajga MaTeMaTHIECKOTO aHAIH3a.

Ha m3yuenune yueObHOTO Kypca «Anredpa» Ha yriayOJIeHHOM ypPOBHE OTBOIUTCS
272 4gaca: B 10 xmacce — 136 gacoB (4 daca B Henento), B 11 kimacce — 136 yacos (4
yaca B HEJIEIH0).



COJEPKAHUE OBYUYEHUA
10 KJIACC

Yucia 1 BBIYMCICHUA

Panmonansupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanueckue Apoou. [Ipumenenue npoOedt U MPOIEHTOB IS
pelIeHns NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUN U PEabHOM KU3HMU.

JleficTBUTeNbHBIE YHWcla. PalnMOHalbHBIE W MPpPALMOHAIBHBIE YHUCIA.
ApudmMernyeckue  omnepalud ¢ JICUCTBUTEIBHBIMM  YHUCIaMH.  Moaynb
JEHUCTBUTEIBHOTO YKCIIa U €ro cBOMcTBa. [IpubnnKEHHbIE BBIYMCIICHUS, TPABUIIA
OKpYTJIEHUs, IPUKUIKA U OLICHKA PE3YJIbTAaTa BHIUYMCICHUI.

Crenenb ¢ uenbiM TnokazareneM. buHom Herlotona. Hcnosb3oBaHue
noaxonsaend GopMbl 3aUCH AEUCTBUTEIbHBIX YUCEN IS PEHICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C paludOHAJbHBIM IIOKa3aTeIEM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM NEPEMEHHOW. JlemeHne MHOrowwieHa Ha
MHOTO4JIEH C OCTaTKOM. Teopema be3dy. MHOrouseHs! ¢ nensiMu KO3 QPHUIIHeHTaMu.
Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

UppanuonanbHbie YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHS IMOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue YpaBHEHHUS. OcCHOBHBIE METOBI peleHns
aorapu(pMUYECKUX YpaBHEHHH.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perenue TpuroHoMeTpui4eCKux ypaBHEHHUM.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTPUILIbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, MPUMEHEHUE OINPEACTUTENS ISl PELICHUSI CHUCTEMBI
JIMHEWHBIX ypaBHECHUW. PemeHue NnpuKkiIagHbIX 3aJa4 € IOMOIIBK) CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccaenoBaHne MOCTPOCHHON MOJEIU C TTOMOIIBIO MaTPHIL
U OTpEIEIUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
ypaBHEHU W HepaBeHCTB. [IprMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DyHKUMU U TPaPUKH

dyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3aumHO 00paTHBIE (QYHKIUU.
Komnoszunust ynkuuit. I'paduk  pyHkimuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonocTostHCTBa. YEéTHBIC U HeU€THBIE PyHKIMU. [lepronuueckue
byakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Haunbosnpiiiee 1 HauMeHblliee 3HaueHus GyHKIIMU Ha TIPOMEKYTKE.

JluneiiHasi, KBaApaTUdHas W JPOOHO-IMHEWHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKUMS ¢ HATypaJdbHBIM U LIeJIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIUU 0OpaTHOU CTENEHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[loka3zarenbHast u norapupmuyeckass (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKUUNA IS peLICHUs YpaBHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, OINpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMI YUCIIOBOTO apryMEHTA.

OYHKIMOHATbHBIE 3aBUCUMOCTA B pEajJbHBIX MPOIECCaX U SBICHUSX.
I'pacduxu peanbHBIX 3aBUCUMOCTEN.

Hauajna MaTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCIEIOBATEIILHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIMHA. MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIEI0BATEILHOCTH.
Hcroprsi BO3HMKHOBEHMS MAaT€MaTUYECKOrO0 aHAIM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMeTpHUUECKOM
IpOrpeccru. JIMHENHBIN U 3KCOHEHIMAIBHBIN poCT. Yncno e. Dopmyiia CII0KHBIX
npoueHToB. Mchnonp30BaHWE MPOrPecCMU IJis PEIICHHs peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.



HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIsI pelIeHUs] HepaBeHCTB. [IpuMeHeHue CBOWCTB HENMPEPHIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMIO3UIIUU (PYHKITUH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

Kommnekcuble uuncna. AnreOpanuyeckass U TPUTOHOMETpUYEcKas (HOpPMBbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PeICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI
U CUCTEMBbI-CJIEJCTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIBHBIX U TOTApUDMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX
3a]a4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAyKU U pealbHOM )KU3HU, HHTEPIPETaLUs]
IIOJIyYE€HHBIX PE3yJIbTaTOB.

DOyHKUMU U TPaPuKu

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue GyHKIMU, UX CBONCTBA U IpauKu.

I'padmyeckue MeTOAbl pellleHUs ypaBHEHUW M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMu.

Hcnonp3oBanune rpadukoB (yHKUMH JJI1 HCCIENOBAHUS NPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT INPH PEIICHWU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpuMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMymbl. HaxoxaeHre HanboapIero 1 HAMMEHbIIEro 3HaYeHU N HeNpepbIBHOM
(GYHKIIMU Ha OTpE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3aJavyax, JUis OINpEeNIeHHs CKOPOCTH U YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IMepBoOoOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

NHuterpan. ['eomeTpuyeckuil CMBICI HHTETpaja. Beraucienue onpenenéHHoro
uHTerpaia no popmyne Hetorona-JIeitonuna.

[IpumeHeHue wHTErpana i HaxXOXKJEHHUS IUIOANEH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUUCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYD
rpaXJaHCcKoro  oOmiectBa  (BBIOOPBI,  OMPOCHI W JPyroe), yMeHHue
B3aUMOJICHICTBOBATh C COIIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PAKIAHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU ILIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JIPYrMX HayKaxX, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTUKECHUIN HAYKH U IESITEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 33]1a4, PEIICHUH, PACCYKIECHUMN, BOCIIPUUMYUBOCTD K
MaTEMAaTHYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTIIbIXa, PETYIsipHAs (U3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN AESITETbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  mpodecCHOHANBHON  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caM0OOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
CpeJibl, 0CO3HaHHUE TJIOOAIBHOIO XapaKTepa SKOJOTHYECKHUX MPOOIeM, OPHECHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXarolel cpepl, IUIAaHUPOBAaHUE ITOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU 1 OOIICCTBEHHOM MPAKTUKH, TOHMMaHUE MaTEeMaTHYECKON
HAyKH Kak c(hepbl YeTOBEUECKOU IEATEITHHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUJIN3AIMN, OBJIAJICHUE S3IKOM MAaTEMATHKH U MaTEMaTHUYECKOU
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHUBEpPCAJIbHBIC YYeOHbIC ACHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBIABJISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAaHMSI 17151 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJIUMOIO aHAIN3a;

BOCIPHUHMMATh,  (OPMYJIUpOBaTb W  NPEeOOpPa3OBBIBATH  CYKJICHUSA:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPECUUS
B (hakTax, MaHHBIX, HAOMIONEHUAX W YTBEPKACHHSIX, MpEJJIaraTh KPUTESPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUS, BHIOMpaTh HaOO0JIee MOIXOSAIINN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbCcKue AeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENBHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI 1O pe3yjbTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAITh ACPUIUTH MH(DOpMAIMKU, NaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(MOPMAINIO, MPEACTABIATh €€ B pPa3NU4HBIX (PopMmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIPHHHMATh U (POPMYJIUPOBATh CY)KJICHUS B COOTBETCTBUHU C YCIOBUSMHU H
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHUS II0 XOJy peIICHUSA 3a/aud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJICHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, penlaeMoOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJadM, DKCIIEPUMEHTA, UCCIICAOBAHMS,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHUBepcaJbHbIE YueOHbIE 1elCTBUSA
Camoopranuszanus:



COCTaBJISITH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJQJI€Th  HABbIKAMM  TIO3HABATEIbHON  pedieKCHMH KaK  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTh KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, IOTOBapUBATHCS, 0OCYKIAaTh MPOIECC U pe3yabTaT padoThl, 0000IIaAThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PyNmoBbIX (opmax paboTel (0OCYXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHS C APYTUMU WiICHAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIAJa
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IIPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl yIeOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAIN3a:

Yucia 1 BHIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPANMOHAILHOE YHCIO0, MHOXKECTBA
palMOHANIBHBIX U JEHCTBUTEIIbHBIX YUCEN, MOIYJIb ICHCTBUTENIHHOTO YUCIIA;

OPUMEHSTh JIpOOM W TPONEHTHI JJI PEIICHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATIbHOW KU3HU;

MPUMEHSTh MPUOIIKEHHBIC BBIUMCIICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUJIKY H
OIICHKY PE3yJIbTaTa BbIYMCIICHUI;



CBOOO/IHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJNbIM I[OKa3aTeseM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIEHHY;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIICHb C PAllMOHATBHBIM ITOKA3aTENEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWJIEH C HEIbIMUA KO3 PUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSTh JIEJICHUE
MHOI'OYJIEHa HAa MHOI'OYIEH C OCTaTKoM, TeopeMmy be3y u teopemy Buera s
peleHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN Uil PEUIEHUs CHUCTEMBl JIMHEWHBIX YPAaBHEHH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPA)KCHU;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOO/IHO ONepupoBaTh MOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM allliapara ajareopsl.

DOYyHKIMU U TPAPUKH:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHIATHAMHU: OOJACTh ONpPENETCHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandecKkrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbI (YHKIMHM, HauOOJbIIEE M HAUMEHbllee 3HaYeHUE (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHbIM [TOKA3aTENEM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa W TIpaUKH, KCIOJIb30BATh MX rpaUKU s PELICHUS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pEUIeHUH 3aJad U3 JPYTuX y4eOHBIX MPEAMETOB U peajbHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (POPMYJIa CII0KHBIX TPOLIEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJICIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC TOCIIEIOBATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOrO aHalu3a Kak aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMIEPUPOBATH TOHATUSIMU: HENPEPHIBHBIE QYHKITUHU, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIIHNH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (GYHKIHS, HENpepbiBHAs Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIINY;

BBIYHCIIATH MIPOU3BOAHBIE CYMMBbI, TIPOU3BEJCHUS, YACTHOTO M KOMIIO3HUIIUU
IBYX (DYHKIIMH, 3HATh TIPOU3BOJIHBIE JIECMEHTAPHBIX (DYHKIIHIA;

UCTIONb30BaTh TE€OMETPHUSCKUNA W (DU3MUECKHIA CMBICT TPOU3BOTHON IS
penieHus 3aaad.

MHoxecTBa M JIOTHKA:

cBOOOMIHO  OMEpHpOBaTh MOHSATHUSAMH: MHOXKECTBO, OMEpaluu  Hal
MHOKECTBAMU;

UCII0JIB30BaTh TCOPETUKO-MHOKECTBEHHBIN aImmapar sk ONUCAaHUS PeaTbHbIX
IIPOIIECCOB U SBJICHUH, TIPH PEIICHUU 3374 U3 JAPYTUX YUSOHBIX IPEIMETOB;

cBOOOHO OMEpPHPOBATh TMOHATUSMU: OIpeAeNeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00bEKTa, JOKA3aTeIbCTBO, PABHOCHIILHBIC
ypaBHECHHS ¥ HEPABCHCTBA.

K xonmy ob6yuenuss B 11 kjacce oOydaronuics TMOIYYUT CIEAYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3ay:

Yucsia v BBIYUCTIEHHS:

cBOOO/IHO OTMEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U 1IEJI0€ YHCII0, MHOXKECTBA
HATYPaJTbHBIX U IEJBIX YHCEII, UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH IEIBIX YHUCET,
HO/l u HOK nHaTypanbHBIX 4YMcesl A1 PEIICHUs 3aJad, MPUMEHATHh ajJrOpUTM
EBxnmuna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJ0, 3aliChIBATh
HATypaJbHBIC YMCJIA B PA3JIMYHBIX MIO3UITMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
M300paXkaTh HA KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarhb paluoHaNbHbIE, UppalroHaIbHbIE, NOKa3aTelbHbIE,
jgorapuMUYECKUe M TPUTOHOMETPUYECKHUE YPAaBHEHHMsI U  HEPABEHCTBA,
coJiepKalliue MOAYyJIU U MapaMeTphl;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4y C MapaMeTpaMu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKECHUSI, YpaBHEHHUS, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3a/1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEAM C HCIOJIb30BAaHUEM alllapaTta anreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTaT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKUHUA;

CTPOUTH F€OMETPpUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM
IUIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JUI UCCIEN0BaHUS (DYHKIIMU HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax, Ui ONpeIeICHUs
CKOPOCTHU W YCKOPEHHUS MpoIiecca, 3aJaHHoro (GopMysoi uiu rpaduxkom;



CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUTOMIAAN IUIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO HHTETPaa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
(Gu3nYIeCcKOro xapakTepa, CpeACTBaMH MaTEMAaTHIECKOTO aHaJIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
MHOXeCTBO JEHCTBUTENIBHBIX YUCEI.
1 MmuorousieHsl. PalimoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMBI TUHEHHBIX
yYpaBHEHUH
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
IEJIBIM TTOKa3aTeIeM
3 ApudmeTnuecknii KOpeHb N-0i CTETICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazatenpHas ¢pynkuus. [lokazaTenpHbIC 10 1
ypaBHEHUs
5 Jlorapudmuyeckast QyHKITHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHomeTpudecKkue BoIpaKEHUS U 29 1
ypaBHEHUS
HenpepoiBabie ¢pyukiuu. [IponsBonnas 20
[TocnenoBarenbHOCTH U IPOrpeccUn 10
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NMporpaMmbI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Uccnenoanne GpyHKIMIA ¢ TOMOIIBIO 29 1
TIPOU3BOIHON
2 [TepBoOOpa3Has u MHTETpa 12 1
3 ['paduku TpuroHOMeTpUUECKUX (HYHKITHIA. 14 1
TpuronomeTpuvecKkrue HepaBEHCTBA
4 HppannonansHbie, TOKa3aTebHbBIC U 24 1
norapuMUYecKre HEpaBeHCTBA
5 KommuiekcHblie uncia 10
6 HarypanbHble u 1ienbie yncia 10
CucTeMBbl paloHATBHBIX, HPPAMOHATLHBIX
7 MI0Ka3aTeNIbHbIX U JIOrapu(PMHUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 16 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHbBIE
Ne nudposbie
e Tema ypoxka Beero Kontposbubie | IlpakTHueckue 0GpazoBaTe/bHbIE
padoThI padoTbI pecypebi
1 MHOXecTBO, onepaluy HajJ MHOXECTBAMU U 1
WX CBOMCTBA
2 Jlnarpammel Diinepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
ammapara JiUIsl peleHus 3a1a4
Parmmonansubie ynciaa. OOBIKHOBEHHBIC U
4 JeCATUYHBIC POOU, TPOIICHTHI, OECKOHEYHBIE 1
nepuoAnYecKrue Apoou
Parmonansubie ynciaa. OOBIKHOBEHHBIC U
5 JECATUYIHBIC TPOOH, TIPOIEHTHI, 0ECKOHEUHBIE 1
MIePHOANYECKUC APOOH
5 [Ipumenenue apobeit U MPOLIEHTOB AJIs 1
pelieHus: NpUKIaAHbIX 3a1a4
7 [Tpumenenue apodeii U MPOIEHTOB st 1
peleHus: NpUKIaAHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIa. PallnoHaIbHEIE K 1
HppalvoHaJIbHbIC YUCa
9 ApudmMerrnueckue oneparuu ¢ 1
JICHCTBUTEILHLIMU YHCIIaMHU
10 Monynb 1eCTBUTENBHOIO YMCIA U €r0 1

CBOMCTBAa




11

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBHUIIa
OKPYTJICHHUS], TPUKHUJIKA U OLIEHKA pe3yIbTara
BBIYUCIIEHUI

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PALMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/Ibl PELICHUS LENBIX U
IpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOJIbI PEUICHHUS LEINBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHorousieHbl OT OJIHOW MEPEMEHHOM.
JleneHre MHOTOWJICHA HA MHOT'OYJICH C
ocratkoM. Teopema besy

16

MHoOrouseHsI ¢ nenbMu Ko3dduunenramu.
Teopema Buera

17

Pelienue cucreM TUHEHHBIX ypaBHeHI/Iﬁ

18

Perienue cucreM TUHEHHBIX ypaBHCHI/Iﬁ

19

Marpuua CUCTEMBI TUHEHHBIX YPABHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
r€OMETPUYECKNN CMBICI U CBOWCTBA;
BBIYUCIICHUE €70 3HAYCHUS

20

Onpenenurens MaTpUIIbl 2X2, €ro
TeOMETPUUYECKUIN CMBICT U CBOMCTBA;
BBIYMCIICHHE €r0 3HAYEHUS

21

IIpuMeHeHne onpeaenuTeNs Ui PeIeHus
CUCTEMBI JIMHEHUHBIX YPaBHEHUN




22

Pemrenre npukiagHpIx 3a1a4 C IOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHU

23

Pemenne npukiaaHeIX 3a7a4d ¢ MOMOILBIO
CUCTEMBI JIMHENHBIX YpaBHEHUN

24

Kontponbnas padota: "PannonanbHble
ypaBHEHU U HepaBeHCTBA. CHCTEMBI
JUHENHBIX YypaBHEHUN"

25

CreneHsn ¢ 1eI6IM IoKa3areiaeM. buaom
Hrrotona

26

CreneHsb ¢ 1eI6IM IToKa3aTeieM. buaom
Hrrotona

27

CrenenHast pyHKUIMSI C HATYpaJIbHBIM U
1eNbIM NokasareneM. E€ cBoiicTBa u rpaduk

28

OyHKIHS, CIOCOObI 3a1aHus (DYHKIINH.
B3aunmHuo oOparHbie pyHknuu. Kommozumms

byHKINHA

29

I'paduk hyHkmm. DnemMeHTapHbBIE
npeoOpa3oBaHus rpadpukoB GyHKINI

30

O6nactp onpeneneHus U MHOXECTBO
3HayeHu# Gpynkiuu. Hymm QyHkmm.
[TpoMeXyTKH 3HAK MTOCTOSHCTBA

31

YérHble 1 HEUETHBIE (DYHKIUU.
[Tepuoanueckue ¢pyukuuu. Ipomexyrku
MOHOTOHHOCTH ()YHKIIMU

32

MaxkcuMyMBbl 1 MUHUMYMBI () YHKIIHH.
Haubonbiiee 1 HauMeHblllee 3HaYCHUE
(GyHKLMU Ha IPOMEKYTKE




Jluneiinas, KBajpaTu4Has ¥ JIpoOHO-

33 .
TuHeWHas QyHKIIU

34 DneMeHTapHOe UCCIIEIOBAaHUE U TTOCTPOCHUE
rpaduKoB ATUX QYHKIUN

35 DneMeHTapHOe UCCIIEJOBaHUE U TOCTPOEHUE
rpaduKoB ATHX PYHKIUI

36 Kontponbnas padora: "Crenennas GyHKIHS.
E€ cBoiicTBa u rpapuk”

37 Apudmerrueckuii KOpeHb HATYpaIbHOM
CTETIeHU U €r0 CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypalIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3zoBaHMs YUCTOBBIX BRIPKCHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIEpIKAIIMX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHus UUCIIOBBIX BBIPAXKECHUH,
COJIEpIKaIINX CTETIeHU U KOPHU
Wppaunonanbable ypaBHeHUsI. OCHOBHBIE

42 METO/IbI PEIICHHS UPPAMOHATBHBIX
YpaBHEHU U
WppanmonaneHele ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIIEHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppatnmonansueie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHNS UPPALOHAIBHBIX

ypaBHEHUH




PaBHOCHIIBEHBIE nepexoabl B pCHICHUN

45 UPpalMOHATILHBIX YPaBHEHHM

46 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
UppalMOHATILHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
UppaLMOHATIBbHBIX YPABHEHUN

48 PaBHOCHIIbHBIE I1EPEXO/IBI B PEIIEHUH
UppalMOHATIBHBIX YPaBHEHUN
CaoiicTBa 1 rpaduK KOpHs N-0i CTETEHU KaK

49 (GbyHKIIMM 0OpaTHOM CTENEHU ¢ HATypaIbHBIM
IoKa3aresnem
CaoiicTBa 1 rpaduK KOpHS N-0i1 CTENEHU Kak

50 (GyHKIIM 00paTHOM CTENCHH ¢ HATypPaIbHBIM
MoKa3aresneM
KontponbHas pabora: "CBoiicTBa u rpaduk

o1 KOpHS N-0# creneHu. MppannonansHele
ypaBHEHHUA"

59 CreneHsb ¢ paliMoHaIbHBIM ITOKa3aTENIEM U €€
CBOICTBA

53 Crenenb ¢ palOHAIbLHBIM MTOKa3aTeNIeM U €€
CBOICTBa

54 CreneHs ¢ paliuoHaIbHBIM ITOKa3aTeNeM U €&
CBOICTBA

55 [TokazaTtenpHas GyHKIMS, €€ CBOWCTBA U
rpauk

56 Wcnonws3oBanue rpapuka GyHKIUN A5

peLIeHUs] ypaBHEHU I




Hcnonb3oBanue rpaduka GyHKIUN AT

57 . 1
pelLeHMs] ypaBHEHUH
IToka3arenbHble ypaBHEeHHsS. OCHOBHBIE

58 . 1
METO/IbI PEIICHUS IMOKa3aTebHBIX YPaBHEHHH

59 [Toka3arenbHble ypaBHeHUs. OCHOBHBIE 1
METO/IbI pEIICHUS MOKA3aTeNbHBIX YPaBHEHHHA

60 [Toka3arenbHble ypaBHeHUs. OCHOBHbBIE 1
METO/IbI pEeIIeHUs T0Ka3aTeIbHbIX YPaBHEHHH
Kontponbnas pabora: "Tloka3arenbHas

61 | 1
¢bynkuus. [TokazaTenbHble ypaBHEHUS

62 Jlorapudwm yncna. CBoiicTa norapudpma 1

63 Jlorapudm uncna. CoiicTBa gorapudma 1

64 Jlorapugm uncna. CoiicTBa jorapudma 1

65 JlecATHUHBIE U HATypaJibHbIE JIOTapU (MBI 1

66 JlecATHUHBIEC ¥ HATypaJIbHBIE JIOTapU (MBI 1

67 [TpeoOpa3oBanue BBIPAKECHUN, COACPIKAIINX 1
JorapuQmal

68 [TpeoOpa3oBanue BBIpaXKEHUH, COAEPKAIINUX 1
sorapupMbl
ITpeoOpa3oBanue BbIpaXEHUH, COAEPIKAILINX

69 ’ 1
sorapudmbl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpadpux

71 Jlorapudmuueckas GpyHKIHs, e€ CBOHCTBA U 1
rpaduk
Hcnonb3oBanue rpapuka KUUH JUTS

72 1

pelieHus ypaBHEHU I




73

Hcnonws3oBanue rpaduka GyHKIUN A5
peleHus] ypaBHEHUI

74

Jlorapudpmuueckue ypaBHeHusl. OCHOBHBIE
METO/Ibl PEIIEHUs JOrapuPMUIECKIX
ypaBHEHUU

75

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/IbI peIIeHUs JIOrapuPMHUECKUX
ypaBHEHUH

76

Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC
METO/BI PEIICHUS JIOTapUPMHIIECKUX
YPaBHEHUI

77

PaBHOCUIIbHBIE TIEPEXO/IBI B PEILICHUT
norapu(pMUUECKUX ypaBHEHUI

78

PaBHOCHIIbHBIE IEPEXO/IbI B PELLICHUH
jorapu(pMUUECKUX ypaBHEHUI

79

Kontponbnas pabora: "Jlorapudpmuyeckas
¢bynkuus. Jlorapupmuueckue ypaBHeHus"

80

Tpuronomerpuyeckasi OKpyKHOCTb,
ompesiesieHe TPUTOHOMETPUYECKUX (PYHKIIUI
YHCIIOBOrO apryMeHTa

81

Tpuronomerpuueckast OKpy>KHOCTb,
oIpesieJIeHe TPUTOHOMETPUUECKUX (YHKIUI
YHUCJIOBOI'O apryMEHTa

82

CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHUCJIOBOTIO apryMeHTa

83

CI/IHYC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC
YUCJIOBOI'O apryMCHTaA




ApKCUHYC, apKKOCUHYC M apKTaHI'€HC

84 1
YHCIIOBOTO apryMeHTa

85 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETpPHUECKHE (POPMYITBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHU I

o1 [Tpeobpa3oBaHme TPUTOHOMETPHUECKIX 1
BBIpOKEHU I

92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIpOXEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHU I

94 Pemennie TpUroHOMETpUUYECKUX YPABHEHUM 1

95 Pemenne TpUroHOMeTpUUECKUX YPAaBHEHUM 1

96 Pemenue TpUroHoMeTpUUECKUX YPAaBHEHUM 1

97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

98 Pemienue TpUroHOMETPUYECKUX YpaBHEHUH 1

99 Pemrenne TpuroHOMETPUYECKUX YPaBHEHUH 1

100 Penrenne TpUroHOMETPHYECKUX YpaBHEHUH 1
KonTtponbHas pabora: "TpuroHomeTpudeckue

101 BBIPAKCHUS U TPUTOHOMETPUYECKUE 1
ypaBHeHus"

102 HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA 1




Touka pa3pbIBa. ACUMITOTHI Ipa)UKOB

103 .
byHKIMMA

104 CaoiicTBa GyHKIIUH HEMPEPHIBHBIX Ha
OTpe3Ke

105 CaoiicTBa QyHKIHI HEMTPEPHIBHBIX HA
OTpe3Ke

106 Meton MHTEpBAJIOB [T PEUICHHUS HEPABEHCTB

107 Meron MHTEpBAIOB AJIs PELLICHUS HEPABEHCTB

108 Meton MHTEepBAJIOB IS PEICHHSI HEPABEHCTB

109 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GYHKIMH JUTsl pelIeHus 3a1a4q

110 IIprMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUMT 1711 pereHus 3a1a4

111 [lepBas u BTOpast Npou3BOAHBIE (PYHKIUU

112 Omnpenenenne, reoMETPUIECKHI CMBICIT
IIPOU3BOJHON

113 OnpeﬂeﬂeHHve, (bu3nUeCKuil CMBICT
IIPOU3BOJHOM

114 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIUN

115 VYpaBHeHHE KacaTelbHON K rpaduKy
GbyHKITIN

116 [Tpon3BoIHBIE DTIEMEHTAPHBIX (PYHKIUH

117 [Tpon3BoIHBIE 2TIEMEHTAPHBIX (PYHKINH

118 [Tpon3BomHAST CYMMBI, TPOU3BEICHHS,

YaCTHOI'O M KOMIO3ULIUU (YHKIIUH




HpOI/I3BO,[[Ha$I CYMMBI, IPOU3BCACHU,

119 .
YaCTHOTO U KOMITO3ULIUU () YHKIUI

120 [IpousBoaHast CyMMBI, TPOU3BEACHUS,
JaCTHOTO M KOMITO3UIINN () YHKITUI

121 KonTtponbnas padora: "lIpouszBognas"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

122 nocaeaoBarenbHocTeil. Meron
MaTeMaTHYECKON UHYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIC

123 nocJieioBaTenbHOCTH. McToprs aHanmm3a
OECKOHEUHO MaJIbIX

124 Apudmernyeckas nporpeccus

125 ['eomeTpuyeckas nmporpeccust

126 beckoneuHo yObiBaroias reoMeTpruiecKast
IIpOrpeccust

127 CymMa OeCKOHEYHO YOBIBAIOIIICH
reOMETPUUYECKON ITpOrpeccun

128 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX IPOIEHTOB

129 JIMHENHBIN U SKCTIOHEHIUAJIBHBIN POCT.
Hucno e. DopMyrna CIOKHBIX TPOIIEHTOB

130 Hcnonp3oBaHue Mporpeccuu Jyis pelieHus
pealibHBIX 3aJa4 MPUKJIAJHOr0 XapakTepa

131 Kontponbnas pabota: "[locnenoBarenbHOCTH
u nporpeccun”

132 [ToBTOpeHue, 0000ImEeHEe, CHCTEMaTH3alus

3HaHui: "YpaBHeHU"




[ToBTOpenwue, 00600IIeHIE, CHCTEMATH3AITIS

133 . 1
3HaHU: "OyHKIMN"
134 Hrorosas koHTpoNbHAs paboTa
135 Hrorosas koHTposbHas paboTa
136 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AIINS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne uudgposbie
w/n Tema ypoka Beero Koutpoabnbie | IlpakTuueckue 06pasoBaTeIbHbIE
padoThI padoThI pecypeni
1 [IpumeHeHne Mponu3BOAHON K UCCIIEIOBAaHUIO 1
(GyHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI
5 [IpumeneHnne Mpou3BOAHON K UCCIIEIOBAaHUIO 1
(GyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
3 [IpumeneHnue npou3BOAHON K UCCIIEIOBAaHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI
4 IIpuMeHeHne NPOU3BOAHON K UCCIIEIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI
5 [Ipumenenne Mponu3BOAHON K UCCIIEIOBAaHUIO 1
(GyHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI
6 [IpruMeHeHre MpOu3BOAHON K MCCIIEIOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
Haxoxnaenne HaubobI1ero 1 HAUMEHBIIETO
7 3HAa4YEeHHUs HeTPEPHIBHON (PYHKIIMM Ha 1
OTpE3Ke
Haxoxxnenne HanOombIIero 1 HAMMEHBIIETO
8 3HAYEHUs HeNPEepbIBHOM PYyHKIMU Ha 1
OTpe3Ke
Haxoxxnenne HanOobIero 1 HAMMEHBIIIETO
9 3HAa4YeHHUs1 HeNPEPhIBHON (PyHKIIMM Ha 1

OTpe3Ke




10

Haxoxaenne HaubonbIero 1 HANMEHBIIETO
3HAYEHUS HeNpPEepbIBHOM (PYHKIMU Ha
OTpe3Ke

11

Haxoxaenne HaubobI1ero 1 HANMEHbIIET O
3HAa4YEeHHUsI HENPEPHIBHON (PYHKIIMM Ha
OTpE3Ke

12

Haxoxxnenne HanOombIIero 1 HAMMEHBIIETO
3HaYeHUs HeMPEepbIBHOM (PYHKIINU Ha
OTpe3Ke

13

[IprmeneHnne nporu3BOAHOMN ISl HAX 0K ICHUS
HAaWJIYYILETO PELIEHUS B IPUKIAIHBIX
3aj1ayax

14

HpI/IMeHeHI/Ie HpOHBBO,Z[HOfI JJIA HaXOXKACHUA
HanJIyqyliero pCiicHr B MPUKIAAHBIX
3aJadyax

15

[IprumeneHnne npou3BOIHOM 1T
OINpPENEIEHUS] CKOPOCTU U YCKOPEHUS
mporiecca, 3aIaHHOTro (HOPMYJITOi WK
rpadpuKoM

16

[IprmeHeHne npon3BOAHON s
OIIpENIENIEHUS CKOPOCTU U YCKOPEHMS
npoliecca, 3aJaHHOro popMyJIoi UiH
rpadpuKoM

17

Komnosunus ¢pyHkumii

18

Komnozunus ¢pyHkumii

19

Kommozunms ¢pyHKIui

20

['eomeTpuyeckue oOpasbl ypaBHEHUN Ha
KOOPAMHATHOM TJIOCKOCTH




I'eomerpuueckue oOpas3sl ypaBHEHUN Ha

21 KOOPJAMHATHOM TJIOCKOCTH

29 KonTponwsHas pabora: "MccnenoBanue
(GyHKIMM ¢ TOMOIIbIO TPOU3BOAHOM"

23 [IepBooOpazHas, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKITHH.
[IpaBuna HaxoxIeHUS IEPBOOOPA3HBIX

o5 [TepBOOOpa3HbIE dNIEMEHTAPHBIX (YHKITHI.
[TpaBuia HaXOXKJIEHUS IEPBOOOPA3HBIX

26 Hurerpan. ['eomeTprdeckuii cMbICT
UHTErpasa

97 Boruncnenue onpeienéHHOro HHTErpasia mo
dopmyne Hrrorona-Jleitbnuia

08 Brruncnenue onpenenéHHOro HHTErpasa mo
dopmyne Hrrorona-JleiiOnuna

29 [IpumMeHeHne uHTerpana Juisi HaXoXJACHUS
IoIaaeH miockux puryp

30 [IpumeHenne nHTErpana Juis HaX0XACHUS
00bEMOB r€OMETPUUYECKUX TET

31 [Tpumeps! pemennit nuddepeHITmanbHbIX
YpaBHEHUH

32 [Ipumeps! pemiennit AudpepeHunanbHbIX
YpaBHEHUI
Maremarruueckoe MOACIUPOBAHUE PEATbHBIX

33 MIPOLIECCOB C TTOMOIIBI0 (P EepeHITUATBHBIX

YpaBHEHU U




Kontponsnas pabora: "[leppooOpaznas u

34 " 1
UHTErpal

35 Tpuronomerpudeckue QyHKIUHU, UX 1
CBOICTBA U rpaduKu

36 Tpuronomerpudeckne QyHKINHU, HX 1
CBOMCTBA U TpaduKu

37 Tpuronomerpudeckue QyHKINHU, HX 1
CBOMCTBA U rpaduKu

38 Tpuronomerpudeckue QyHKINHU, UX 1
CBOICTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX 1
CBOICTBa U rpaduKu
OT060p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TIOMOIILIO 1
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C TIOMOIIIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C IOMOILBIO 1
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

43 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKMX HEPABEHCTB 1

45 PemieHne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemienne TpuroHoMeTpHUYECKMX HEPABEHCTB 1

47 Pemenne TpuroHoMeTprUeCKX HEPABEHCTB 1




Konrponsnas pabora: "I'paduku

48 TPUTOHOMETPHUECKHUX (DYHKITUH.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHHS MTOKA3aTEIbHBIX
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PELICHUS MTOKA3aTEIbHBIX
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELICHUS TOKa3aTEIbHbIX
HEPaBEHCTB

59 OCHOBHBIE METO/Ibl PELICHUS TOKa3aTEIbHbIX
HEPaBEHCTB

53 OCHOBHBIEC METO/IbI PEIICHHSI
Jorapu(pMUYECKIX HEPABECHCTB

54 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUYECKHX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(MUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUSI
UppaIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/Ibl PELLICHUS

MPPALMOHAJIBHBIX HEPABEHCTB




I'papuueckue MeTob! pereHus

61 UppalMOHAIbHBIX YPABHEHUI

62 I'paduueckrie MeTobI perIeHus
UppaIMOHAIBHBIX YPaBHEHUH

63 I'paduueckue MeTobI perIeHUS
IIOKA3aTeJIbHBIX YPaBHEHUU

64 I'paduueckue MeTobI perIeHuUs
IIOKa3aTeNIbHbIX HEPABEHCTB

65 I'paduueckue MeTob! perIeHus
Jorapu(pMUUYECKUX ypaBHEHUIN

66 I'paduueckue MeTob! pereHus
norapu(MHUYECKIX HEPABEHCTB

67 I'paduueckre MeTobI pereHus
norapu(MUYECKUX HEPABEHCTB
I'padmueckue MeTOABI pereHs

68 MIOKa3aTeNbHbIX U JIOrapu(PMHUECKUX
ypaBHEHUH
I'paduueckre MeTobI perIeHus

69 MI0Ka3aTeNbHBIX U JIOTapU(PMHIECKUX
YpaBHEHUI
I'padmueckue MeToabI perieHs

70 MOKa3aTENbHBIX U JTOrapu(hMUIECKUX
HEPaBEHCTB
I'paduueckue MeTobl pereHus

71 MOKA3aTEJIbHBIX U JIOrapu(pMUUIECKUX

HCPAaBCHCTB




Kontponbnas pabora: "UppanuonanbHsle,

72 MOKa3aTeJIbHbBIE U JIOTapU(PMUIECKUEC
HepaBeHCTBA"
Komnnekchsie uncna. AnreOpanueckas u

73 TPUrOHOMETpUYECKast (POPMBbI 3aITUCH
KOMIIJIEKCHOI'O YHCIIa
KommnnekcHsble uncna. Anrebpandeckas u

74 TPUTOHOMETpUUeCcKas (POpPMBI 3aITUCH
KOMIUIEKCHOI'O YHcia

75 Apudmernueckue onepamnuu ¢
KOMITJICKCHBIMH YUCIIAMH

76 ApudmeTrrueckue onepammu ¢
KOMIIJIEKCHBIMH YUCIIaMH

77 N300pakeHre KOMIICKCHBIX YMCEN Ha
KOOPAMHATHOM IJIOCKOCTH

78 N306paxeHne KOMIJIEKCHBIX YHCEeN Ha
KOOPAMHATHOM TJIOCKOCTH

79 ®opmyna Myaspa. Kopau N-o0ii crenenu us
KOMIUIEKCHOI'O YHcia

80 ®opmyna Myaspa. KopHu N-o0ii crenesu u3
KOMIIJIEKCHOI'O YHCIIa
[IpuMeHeHre KOMITJIEKCHBIX YHCeI JUIs

81 peuieHus pU3NYECKUX U T€OMETPHUUECKUX
3a1a4

82 KonTponbnas padora: "KommiekcHbie
gucna"

83 HarypanbHble u 1iensie yncia

84 HarypanbHble u nensle uncna




HpI/IMeHeHI/Ie MPHU3HAKOB ACIIMMOCTH LCIIbIX

85
qucel

86 [TprMeHeHre TPU3HAKOB JIETUMOCTH LIEJTBIX
yucen

87 [Ipumenenne NpuU3HAKOB AETMMOCTH IIEJIbIX
gucen: HOJl m HOK

88 [Ipumenenne NpU3HAKOB AETMMOCTH LIEJIbIX
yucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETMMOCTH LIENIBIX
YHCell: OCTaTKU M0 MOIYJIIO

90 [IpumeHeHne MPU3HAKOB AETMMOCTH IIEIbIX
YHCeJl: OCTaTKU 10 MOYJIIO
[TprMeHeHre TPU3HAKOB IETUMOCTH LIEJIBIX

91 yuceln: alroput™ EBknnna s pemenust
3a/1a4 B LIEJIBIX YKCIax

92 Kontponsnas pabora: "Teopus nenbix
yucen"
CucreMa U COBOKYITHOCTb YPaBHEHU.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CJIEJICTBUS
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OcCHOBHBIE METO/Ibl PEUICHHS CUCTEM U
COBOKYITHOCTEU pallMOHAJIbHbBIX YPABHEHHI
OCHOBHBIE METO/bI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH MppallMOHAIbHBIX

YpaBHEHUH




OcHOBHBIC MCTOIbI pCIICHUS CUCTCM U

97 . .
COBOKYITHOCTCH ITOKa3aTCJIbHBIX YPABHCHUU

OCHOBHEBIE MCTOJbI PCIICHUA CUCTCEM U

98
COBOKYITHOCTCH IMOKA3aTCJIbHBIX YPABHCHUU

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
99 COBOKYITHOCTEH JTorapu(hMUIECKUX
yYpaBHEHUH

OCHOBHBIE METO/IBI PEUICHHS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUUECKIX
YpaBHEHU U

[IprMeHeHne cucTeM K peleHHo
MaTeMaTUUYECKUX 3a/1a4 U 33/1a4 U3

101 pa3IMuYHBIX 00JIacTel HAYKHU U peabHOM
KHU3HU, HHTEPIPETAINS OTYIEHHBIX
pe3yabTaToB

[IpuMeHeHHe CHCTEM K pelIeHUI0
MaTeMaTHUYECKHX 3a/ad v 3aj7a4 u3

102 pa3nMYHbIX o0nacTel HayKH U pealbHON
KHU3HHU, UHTEPIPETaLs TOTYIeHHBIX
pe3yJIbTaToB

[TpumeHeHre HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKHX 3aJ1a4 M 3a71a4 U3

103 pa3UYHBIX 00JIACTeH HAYKH U PEabHOM
KM3HU, HHTEPIPETAIHS OTY4SHHBIX
pE3yIbTATOB

KonTponwsHas padora: "Cucremsl
104 palMOHANTBHBIX, UPPAMOHATBHBIX

MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"




105

PanmonansHbie YpPaBHCHUS C TapaMETpaMu

106 PannonaneHble HEpaBeHCTBA ¢ TapaMeTPaMU

107 PanyoHanpHbIE CUCTEMBI € ITapaMeTpaMu

108 WppanuoHansHbie ypaBHEHUS, HEPABEHCTBA
C MmapameTpaMu

109 WppannonanbHble CUCTEMBI C TapaMETPaMHU

110 [Toka3zarenbHbIE ypaBHEHHs, HEPABEHCTBA C
napameTpamu

111 [lokazarenbHblE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHsI, HEPAaBEHCTBA
C MmapaMeTpaMu

113 JlorapupmMuueckne CHCTEMBbI ¢ TapaMeTpamMHu

114 Tpuronomerpudecknue ypaBHEHUs C
napameTpamu

115 TpuroHomerpryecKkre HEpaBeHCTBA C
napamMeTpamu

116 TpuroHOMETPUYECKHE CUCTEMBI C
napameTpamu
[Toctpoenue u uccienoBanue

117 MaTeMaTHYeCKUX MOJieNIeil peallbHbIX
CUTYALIMH C IOMOIIBIO0 YPAaBHEHUH C
napameTpamu
[TocTtpoenue u uccienoBanue

118 MaTeMaTHYECKUX MO/JIeeil pealbHbIX
CUTYallMil C MOMOILbIO CUCTEM YPaBHEHHM C
napameTpamu

119 [TocTtpoenue u uccienoBanue

MAaT€MAaTU4YCCKUX MOIIGJIGﬁ PCaJIbHBIX




CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHI C
napameTpamu

KonTponwsHas pabora: "3amauu ¢

120 N
napamMeTpamu
IToBTOpenue, 0000IIEHNE, CHCTEMATHU3ALIUS

121 ’
3HaHMi: "YpaBHeHUS"

122 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus"

123 [ToBTOpeHnue, 06001IeHNE, CHUCTEMATH3AIUS
3HaHuil: "YpaBHeHus. CuCTeMbl ypaBHEHUM"
[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS

124 ’ ’
3Hanui: "HepaBencrpa"

[TosBTOpenue, 0000IIIEHNE, CHCTEMATA3 AU

125 ’ ’
3Hanui: "HepaBencrpa"

126 [ToBTOpEeHue, 06001IEHNE, CUCTEMaTH3aUs
3HaHuii: "HepaBencrsa"

127 [ToBTOpeHue, 06001IeHNE, CHUCTEMATH3AIUS
3Hanuil: "[IpousBoaHas u e€ npumeHenue"

128 [ToBTOpenue, 06001IeHUE, CHUCTEMAaTH3AIUS
3HaHuii: "[IponsBonHas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIHS
3HaHuii: "[Ipon3BonHas u e€ npumeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "MIHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 0000ImIEeHNE, CUCTEMaTH3AIHA
3HaHui: "OyHkuun"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

3HaHU: "OyHKIUN"




[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS

133 . 1
3HaHuil: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa
135 Hrorosast koHTponbHas paboTa
136 HOBTOE)CHI/IC, 0000111eHHE, CHCTEMATH3AIUS 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Marematurka: anreOpa 1 Hayajga MaTEeMAaTHYECKOI'0 aHAIM3a, TCOMETPHS.
Anrebpa u Hauana MatemaTudeckoro ananusa, 10-11 knace/ Komsirun FO.M.,
Txauea M.B., ®enoposa H.E. u apyrue, Akiimonepaoe o011ecTBo

«3narenscrBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI IJId YYUTEJIA

[ITabynun M. U.,Tkauéra M. B., ®énopora H. E. u 1p. Anre6pa u Hauana
MaTeMaTU4eCKOro aHanusa. J{unaktuueckue marepuansl. 1 Okimacc.
VYriyonénublii 1 0a30BbI YPOBEHb

» TkauéBa M. B., ®énoposa H. E. Anrebpa u Hayana MaTeMaTHYECKOTO
ananu3a. Tematudeckue TecTsl. 10 kiacc. ba3oBblii M yrinyOaEHHBIN yPOBHH
» ®énopora H. E., Tkauéra M. B. Anrebpa 1 Hauaja MaTeMaTHIECKOTO
aHanuza. Meroguueckue pekoMeHaanuu. 10 kmace

 [[Ta6ynun M. U.,Tkauéra M. B.,®énoposa H. E. u np. Anrebpa u Hauana
MareMaTudeckoro ananusa. Jlunakruueckue matepuanst. 1 1kmacc.
VYriyonénublii 1 0a30BbI YPOBEHb

» TkauéBa M. B. Anrebpa u Havana MaTeMaTUYECKOTO aHAJU3A.
Tematuueckue Tecthl. 11 kmacc. ba3oBblid U yriyOn€HHBIA YPOBHH

» ®énopora H. E., Tkauéra M. B. Anrebpa 1 Hauajga MaTeMaTHYECKOIO

aHanuza. Metonuueckue pekoMeHaanuu. 11 kiacc



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://fipi.ru/ (carit ®UIIN);

https://ps.1sept.ru/ (caiit razerst «IlepBoe CeHTAOP»);

http://school-collection.edu.ru/

http://ilib.mccme.ru / (naTepHeT-OMONMHOTEKA caliTa MOCKOBCKOTO IICHTpa

HEMPEPHIBHOIO MaTeMaTHYECKOro 00pa3oBaHus);

https://etudes.ru/ (MareMaTHYECKHE ATIOIBI);

http://kvant.mccme.ru / (Hay9HO-TIOMYISIPHBIN (PH3UKO-MAaTEeMaTHICCKUN

KypHai «KBaHT»);

http://lib.mexmat.ru/books/3275 (amekrpoHHas OMOIHOTEKA

IToneynTenbCKOro coBeTa MEXaHUKOMAaTEMATHUYECKOIO q)aKyJ'IBTeTa

MOCKOBCKOI'0 rOCyIapCTBEHHOT'O YHUBEPCHUTETA).

LIOKYMEHT MOANWCAH 3NEKTPOHHON NOANWCHIO

FTOCYAAPCTBEHHOE BHOKETHOE OBLLLIEOBPA3OBATEJIbHOE 31.08.24 14:31 (MSK) CepTudukat D54FA15D545A38E62E45F7A7A3ED1ADF
YYPEXXAEHUE CPEQHSAS OBLLEEOBPA3OBATEJIbHASA LLUKOJIA N2 165

MPUMOPCKOIO PAMOHA CAHKT-METEPBYPIA, bes6opoaas MpuHa

HukonaeBHa, AMpeKTop



http://fipi.ru/
https://ps.1sept.ru/
http://school-collection.edu.ru/
http://ilib.mccme.ru/
https://etudes.ru/
http://kvant.mccme.ru/
http://lib.mexmat.ru/books/3275

