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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH 00eCreunBaeT HHCTPYMEHTAIbHYIO 0a3y 715 U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMHUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCsl
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOSHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrMX JIHUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTHIECKOH Gopme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJa/IeHUs 3aKOHaMU (DU3UKH, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HICHIIUN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHUs U B MOBCETHEBHON XHU3HU. B TO e Bpemsi oBlaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEMAaTUYECKOTO aHajin3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBATh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAyKTUBHO, HCIOJIb30BaTh 0000LIEHHE U KOHKPETU3allUI0, a0CTparupoBaHue U
aHaJIOTHIo, GOpMHUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3yuenuss ydeOHOro Kypca «AnreOpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydarouecsi TMOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTCHIIMAJIOM, KOTOPBIi
peanu3yercss Kak uepe3 ydeOHbId Marepuall, CHOCOOCTBYIOUIMI (POPMHUPOBAHHMIO HAYYHOIO
MHUpPOBO33pEHHUs, Tak U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJODKUTEIbHON  KOHUEHTPAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KAaTeIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpaduxu», «YpaBHEeHUs U HEpaBEeHCTBay», «Havana MaremaTnieckoro aHanu3ay», «MHoOKecTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE JTMHUY U3Yy4al0TCs Ha MPOTSHYKEHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeIHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HACHIIasiCh HOBBIMH TeMaMM U pazzaenamu. [laHHbIM yd4eOHBI Kypc sBiseTcs
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTHUECKUN aHaINU3, TEOpUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
MIMPOKMM MaTEeMAaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTH MaTEMAaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HAHHUA, TIOJYYEHHbIE MpPH H3YUYEHUH Y4eOHOro Kypca, Uil PpELIEHUS CaMOCTOSITEIIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeToANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAauaTO Ha YpOBHE OCHOBHOTO



obmero obpazoBanus. Ha ypoBHe cpemnero obmero oopazoBanus 0co00e BHUMaHUE YICISICTCS
(I)OpMI/IpOBaHI/IIO HaBbBIKOB pallMOHAJIbHBIX BBI‘IHCHCHHP'I, BKIIIOYAKOIIHUX B CG6$I HUCIIO0JIBb30BaHUC
Pa3InYHbIX q)OpM 3alMCu 4uciia, yYyMCHHUC [CJIaTb MNPUKHUIKY, BBIIIOJJHATH HpI/I6JII/I)KéHHBI€
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTUYECKUMH KOHCTaHTAMHU.
3HaKOMbIE 00y4YaIOUIMMCSI MHOXKECTBA HATYPAJbHBIX, 1[EJIbIX, PALIMOHAIBHBIX U JEHCTBUTEIbHBIX
YHUCCJI OOIIOJIHAKTCA MHOXKCECTBOM KOMIIJIICKCHBIX YHUCCII. B KaXJI0M H3 3THX MHOXKCECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crenu(uyeckue 3aJa4u U OIEepaliu: JeJIeHUe Halelo,
ONEpUPOBAHUE OCTaTKaMH HAa MHOKECTBE LIEJBIX YHCEN, 0COOble CBOMCTBA pallOHAIbHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepalliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uucelsl. biaromapst mocienoBaTelbHOMY pPaCIIMPEHUIO
Kpyra HUCHOJIb3YCMbIX YHCCI U 3HAKOMCTBY C BO3MOKHOCTSAMHU UX HNPHUMCHCHUSA Ui PCUHICHUA
pa3IMyHBIX 337a4 (popMHpyeTcs MpeAcTaBIeHUE O eAMHCTBE MaTeMaTHKU KaK HAyKU U €€ poJid B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHA.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHUs, IOCKOJIBKY B KaxaoMm paszaene I[Iporpammsl
MPEeyCMOTPEHO pEellIeHuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IMYHBIMM  METOJaMH PpEUICHHS pPalMOHANBHBIX, HWPPALUOHANBHBIX, IOKA3aTEJbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3a1ad,
COACpKAIIMX IMMapaMCTPhI. HOJ’IyLIeHHI)Ie YMCHHUA HIHMPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PEIICHUH NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
PpaluOHAJIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUCCKHUX BLIpB,)KGHHfI, a TaKxXe BBIp&)KCHHfI,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalibHElllee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAaKTHOIO  MBIILICHUS
oOyJarouxcsi, OpMHUPYIOTCS HABBIKH JIEYKTUBHBIX PACCYKICHHUM, padOThI C CUMBOJIbHBIMU
dbopmamu, TIpeCcTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs MPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aJa4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxaTenpHO-MeToANYeCcKast TUHUS «DYHKIUK U TpaQuKH» TECHO TEPEIUIeTaeTCsl C
JIPYTUMH JJHHASIMHA Y9€0HOTO Kypca, TOCKOIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIEI0BATEILHOCTD
u3ydeHuss Martepuana. l3yyeHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB M IpaUKOB, HCHIOIb30BaHNE QYHKIMN JUIs peIIeHHs]
3a/1a4 U3 IPYyruX y4eOHBIX MPEJAMETOB U PEAThHOM KU3HHU TECHO CBSI3aHO KaK C MATEMAaTHUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUHbIMU BETUUYNHAMH,
UCCIIeIOBaTh MOJy4YeHHble (YHKIMH, CTPOUTh UX rpadukd. Matepuas 3Toil conepkaTeabHOR
JIMHUHW HACJICH HAa Pa3BUTHC YMGHI/II\/’I W HAaBBIKOB, ITO3BOJIAIOIIHNX BBIPAXKATh 3aBUCUMOCTU MEXKOY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOl, rpapuueckoil u cioBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETHU3AI1H, UCTIOJIb30BAaHHUIO aHAIOTUH.

ConepxatenpHas auHAsA «Hadana mareMaTHUecKoro aHajln3ay TO3BOJISIET CYIIECTBEHHO
paCcinpUTh KPYT' KAK MAaTEMATHYCCKUX, TaK U IIPUKIIAJIHBIX 3aaa4, JOCTYITHBIX O6yanOIHHMC${, TakK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIHH, OompenensTh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMEAAN GUryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpeHHs TporeccoB. [laHHas cojaepkaTenbHasi JHHHUS OTKPBHIBAET HOBEIC



BO3MO>KHOCTH ITOCTPOCHHSI MATEMATUYECKUX MOJEIICH PEAIbHBIX CUTYalUH, TI03BOJIIET HAXOIUTh
HaWIy4lllee pEIIEHUE B MPUKIAJAHBIX, B TOM YHUCIE COLHAJIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYEeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B HaykKe, TeXHHKEe M HcKyccTBe. OOyuaromuecs y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAyKH, U 00 HX
aBTOpax.

CopnepxaTtenpHo-MeToAuYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUM MHOMKECTB M MAaTEMaTU4YECKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIC
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAJBHBIN $3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHOe 1enoe. [loatomy
BRXHO JIaTh BO3MOXHOCTh OOy4arolleMycsl MOHHUMAaTb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCII0JIB30BATh €0 JIUIsl BBIPAXKEHUS CBOMX MbICIIEH. /[pyrum BaxkKHbIM
IPU3HAKOM MaTeMaTUKU KaK HayKu CcleAyeT IMpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
000CHOBaHUH U CJI€I0BAaHUE OIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEeMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTMYECKOIO MBIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHII,
(dbopMupyeT HaBBIKM KPUTUYECKOTO MBIIIJICHUS.

B yueOHOM Kypce «Auredpa n Hayaja MaTeMaTHYECKOI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUS, KOTOpPble IPHU3BaHbl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HAaBBIKOB [TOCTPOECHUSI MOJIETIEH PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPHPETAIllMH IOJYYEeHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUIETEHBl B KaXAbIM U3 Pa3fesloB IIPOrpaMMBbl, MOCKOJIBKY BEChb MaTepHall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHblX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HaOI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlesTenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havana
MaTeMaTUYeCKOT0 aHaJIu3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAIN3a» OTBOIUTCS
272 gaca: B 10 xmacce — 136 yacos (4 daca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHHUs TPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblEe IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHe HepaBeHCTBa.

OCHOBHBIE METOJIBI PEUICHHUS IIETBIX U JPOOHO-PAIMOHATIFHBIX YPAaBHEHUH W HEPABEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ ocTaTKoM. Teopema
be3y. MHorouniens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHN U KOPHH.

UppanmonansHblie ypaBHeHUS. OCHOBHBIE METO/bI PELICHUSI UPPALMOHATIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUIA.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHHs. (OCHOBHBIE METOJBI pEIICHUS JorapuMUUYECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKux ypaBHEHU M.

Pemienne cucrem NHMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpulpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JINHENHBIX ypaBHeHUH. MccnenoBanne nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONpeAETUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyalluH C MOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIacTel HAYKU U peabHON JKU3HU.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHkuuu. B3anmHo oOpatnble ¢yHknuu. Kommosunus
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (yHKIMHA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. UETHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIHMH. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QyHKIMS ¢ HATypalbHBIM M IEJBIM IMOKa3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OecCKOHEUHO YOBIBAIOILIEH reOMeTPHUYECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMOTOTHI TpaUKOB (PYHKIIHIA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUHN IS PEIICHHS 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KUIIACC

Yucia v BbIYUCTCHUSA

Harypanbable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTU IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa m1s pemeHus 3a1a4 B IETbIX YUCIIAX.

KommekcHpie uwncnma. Anrebpandeckas W TPUTOHOMETpHYECKass (OpMBI  3amucH
KOMIUIEKCHOTO 4Yucia. ApupMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl JJs pelieHus (GU3HYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHHUH C MOMOILIBI TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKHM M pPEAITbHON JKW3HU, WHTEPHPETALHUS IOJyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Belyucienue onpeneacéHHoro nHrerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCH U JAPYroe), yMEHHWE B3aUMOJICHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO TOBEJCHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKHM U AESATENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOUAs ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PaCCYKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM AacleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpasa >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JII00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIC IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OIICHKU
WX BO3MOXKHBIX TTOCJICJICTBUM JIJISi OKPYXKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOMN KyJIbTYpOU KaK CPEICTBOM IO3HAHUS MHUDPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISBJISITH U XapaKTePU30BaTh CYIIECCTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH W IMPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTCIBHBIC W
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JNAHHBIX, HAONIOACHUSIX W  YTBEPXKACHHUSAX, TNpemjaraTb KPUTEPUHU JJIS  BBIABJICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JienaTh BBIBOJbBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBATh ApPTryMEHTAIMIO, TMPUBOJUTH TMPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

bBa3oBble ucciienoBare/ibCKue AeiCTBUS:

HCIIONIb30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, (OPMYTUPOBATH
BONPOCH], (UKCHPYIOIINE MPOTUBOpeUYHe, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA ~ DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MeXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 00OOIICHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJISITH JeUIUTHI HHPOPMAITNH, JaHHBIX, HEOOXOAUMBIX JII OTBETAa Ha BOIPOC U IS
pELIeHUs 3a1a4H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB DPA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHAPOPMAIMIO PA3THYHBIX BHJIOB U  (Qopm
MPE/ICTABIICHHUS;



CTPYKTYpUPOBaTh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax, HIUTIOCTPHUPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHUChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMbI, MPOOIEMBI,
pelraeMoi 3a/auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pa3jiMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMyITHPOBATH Pa3HOTIIACHS], CBOM BO3PAKECHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HccijIe10BaHusA, HpOCKTa,
CaMOCTOSITEIILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YYETOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusaunus:

COCTABJIATh IUIAH, aJITOPUTM pEIIeHHs 3a/auyd, BBIOMpaATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEJJIEKT:

BJIaJICTh HAaBbIKAMU I103HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX Ppe3yJdbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PELICHUM 33Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUIM, OOBSACHATH MPUYUHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJbTaTOB JAESITENbHOCTH, HAaXOJIUTh OIIMOKY, JaBaTb OLEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHnu ydeOHBIX 3a3Jay, MPUHUMATh I€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHu3alMI0 COBMECTHON paloOThl, paclpenensTh BHIbI paboT, JOrOBapHBaThCs, 00CYXKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNHoBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUN, «MO3TOBBIE
HITYPMBI» U HHBIE), BBIITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOydenuss B 10 kJj1acce OOyJarOIUiiCS TONYYHT CIEAYIOIMIUE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM paboyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOXECTBA PAlMOHAJIBHBIX U JACHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJILHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIIOBOI'O apryMEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIICICTBUS, PABHOCUIBHBIE HEPABEHCTBA,

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS palMOHAIBHBIX U APOOHO-PALMOHAIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOUWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHSTh ONPENEIUTENN AJI PEICHUS
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TpeoOpa30BaHus BEIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OINEpPUPOBaTH  MOHATUAMHU:  HMppAllMOHAIbHbIE,  IOKa3aTelbHblE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBA [0 YCIOBHIO 3aJaud, MCCIEJ0BATh IOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONPEACICHHS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKLMH, HPOMEKYTKM MOHOTOHHOCTU (DYHKIMM, MAaKCUMyMbl M MUHUMYMBI (YHKIHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOpHs N-0¥ CTeNeH! KaK pyHKIUU 0OpaTHOM CTENEHH C HATypaJIbHbIM ITOKa3aTeseM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLLICHHs YpaBHEHUIA;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIMOJIb30BaTh rpaduku (QyHKIMH A7 UCCIeI0BaHMs IPOLIECCOB M 3aBUCUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeUHO yOBIBaIOIIasi FeOMETPHUYUECKasi MPOrPeccHsi, TMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
MOCJIEeI0BAaTeIbHOCTEN, MOHOTOHHbBIE U OIpaHMYEHHBIE MTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HEMPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIATH IPOU3BO/IHBIE CYMMBI, IPOU3BEACHUS, YACTHOT'O ¥ KOMIIO3HUIIMHU IBYX (DYHKIIHIA,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;



MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT Ul ONIMCAHUS PEaIbHBIX TPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOoro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIIbHBIE YpPaBHEHHUS U
HEPABEHCTBA.

K xonmy oOyuenus B 11 kJiacce 0Oy4aroIIMiiCsi MOMYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: HATYpajJbHOE M IEJ0€ YHUCIO, MHOXXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOO/IHO OIIEPUPOBATH IMMOHATHUEM OCTATKa I10 MOAYJIIO, 3alIUChIBATH HATYypaJIbHbIE YACIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHE ONIEPALIUU C HUMHU U N300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH pellieHMH TPUTOHOMETPUUYECKOI'O YPaBHEHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPHUMEHSThH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KAILKUE MOLYJIN U ITapaMETPBhI;

MPUMEHSTH I'paUuecKue METO/IbI JUIs pEIICHNs] ypaBHEHUI U HEPAaBEHCTB, a TAaKXKe 3a/1a4 ¢
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4H, UCCIIEI0BATh IOCTPOCHHBIE MOEIIH
C MCIMOJIb30BAaHUEM allllapara airedpbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJIHYIO JUIsl HCCIeoBaHMS (QYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne HproToHa-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanyecTBo yacos DeKTponnbie (HuppPoBLIE)
HaumenoBaHMe pa3aesioB U TeM NPOrPAMMbI
n/n Bcero  Kontpoabubie = IlpakTuueckme  00pasoBaTtebHbIe pecypcesl
padoTsI padoTsI
DO0P "Tomaninue 3ananus. Cpenaee odriee
MHOKECTBO IEHCTBUTENBHBIX YUCE]. MHOTOUICHBL. obpasosauue. Anredpa”, 10-11 kmace, AO
1 PanmonansHble ypaBHeHHS U HepaBeHCTBA. CHCTEMBI 24 1 HgHaTeHLCfBO HpOCBemeIfer .
. . Tpenaxep "O6nako 3HaHUH". MaremaTHka.
JIMHCUHBIX YPaBHCHUHN 000 "®duzukoH JIa6".
DO0P "Tomarmane 3ananus. Cpenaee obrmiee
oOpazoBanme. Anredpa, 10-11 kmace, AO
9 Oynknuu U rpaduku. CreneHHas QYHKIUS C HETBIM 12 1 Wsnatensereo "Ipocsemenne”.
oKa3arejieM Tpenaxep "Obnako 3HaHuit". Maremaruka.
000 "Owuzuxon JIabd".
DO0P "Tomarmaue 3ananus. Cpenaee oOmiee
oOpazoBanme. Anredpa, 10-11 kmace, AO
3 ApudmeTnyeckuii KOpeHb N-0if CTENCHH. 15 1 Wsnarenscro "IIpocserenme".
WppanmoHanbHbIe ypaBHEHUS Tpenaxep "Oo0nako 3HaHuH". MaTemaTHKa.
000 "®wuzukoH Jlad".
DO0P "Tomarraue 3ananus. Cpenaee oOrmiee
oOpazoBanue. Anrebpa, 10-11 kmace, AO
4 [lokazarenpHas ¢ynkius. [lokazaTenbHble 10 1 Wsnarenscro "Ipoceeriene".
YpaBHEHHS Tpenaxep "O6nako 3HaHui". MaTemaruka.
000 "Owuzuxon Jlab".
D0P "Jlomammnue 3ananus. CpenHee obduiee
obpazoBanue. Anrebpa”, 10-11 knacc, AO
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckre 18 1 Usparensctso "[Ipocsemenne".
YpaBHEHUSA Tpenaxep "Ob6nako 3nanuil". MaremMaruka.
000 "Owuzuxon Jlab".
DO0P "Jomanrnue 3ananus. Cpensee odriee
6 TpuroHoMeTprU4EeCKHE BEIPAXKCHHUS U YPABHCHHS 22 1 obpaszoBanue. Anrebpa”, 10-11 kmacc, AO

WznarensctBo "lIpocBemenue.




Tpenaxep "O6nako 3Hanuii". MatemaTuka.
00O "®wuzukon Jlabd".

DO0P "Tomamrane 3ananus. Cpensee obmiee
oOpasoBanue. Anreopa, 10-11 kmace, AO
1 UznarensctBo "lIpocBemienue".

Tpenaxep "O6naxo 3HaHuit". MatemaTuka.
000 "®wuzukoH JIad".

[TocnenoBaTeabHOCTH U MIPOTPECCUU 10

DO0P "Tomarninue 3ananus. CpenHee odriee
obpazoBanue. Anrebpa”, 10-11 kmacc, AO
WznatennctBo "lIpocBemenue".

Tpenaxep "O6nako 3HaHuit". MatemaTuka.
000 "PuzuxoHn Jlad".

HenpepriBable pynknnu. [IponsBogHas 20 1

DO0P "Tomarnnue 3ananus. CpenHee odriee
obpazoBanue. Anrebpa”, 10-11 kmacc, AO
2 WznarensctBo "lIpocBemenue".

Tpenaxep "O0nako 3HaHMi". MaremaTuka.
000 "PuzuxoHn Jlad".

[ToBTOpenwue, 0600IIeHNE, CHCTEMATH3AINS 3HAHUHT 5

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KJIACC

Ne
n/n

HanMeHoBaHue pa3jaeioB U TeM
NPOrpaMMBsl

HUccnenoBanne QyHKIHIA C TOMOILBIO
IIPOU3BOAHON

KoauyecTBO yacos

Bcero

22

KonTposabHbie
padoThI

IIpakTu4eckue
padoThI

JJleKTpoHHBbIE (U (poBLIE)
o0pa3oBaTelibHbIe pecypchl

Tpenaxep "O6naxo 3Hanuit". MatemaTuka.
00O "®wuzukon Jlabd".

D0P "A cmam EI'D. Cpeanee obiee
oOpa3oBaHue. Y4eOHBII MOIYIIb IO PEIICHUIO
TPYIHBIX 33JlaHUH T0 Y4eOHOMY IpEAMETY
"Matemaruka (yriayOn€HHbIN ypoBeHb)". 10-
11 KJaccel', AO W3 parenscTBO
"[IpocBeieHuey.

ITepBoOOpasHas u HHTErpat

12

O0P "A cmam EID. Cpeanee obmee
oOpa3oBaHue. Y4eOHBII MOIYIIb IO PEIICHUIO
TPYAHBIX 3aJaHUN TO y4eOHOMY IMpenMeTy
"Matemaruka (yrayOonéHueii ypoens)". 10-
11 KJaccel', AO W3parenscTBO
"[IpocBelieHuey.

I'paduku TpuroHOMEeTpHYECKUX (DYHKIIHHA.

TpI/IFOHOMeTpI/I‘leCKI/Ie HEPABCHCTBA

14

D0P "A cmam EI'D. Cpeanee obmee
oOpa3zoBanue. Y4eOHBIH MOIYIIB ITO PEIICHUIO
TPYAHBIX 3aJaHUN TO y4eOHOMY MpEeIMeTy
"Matemaruka (yriayOn€HHbI ypoBeHb)". 10-
11 Kiaccel', AO W3parenscTBO
"[IpocBerieHuey.

HppanuoHaneHele, IOKa3aTeIbHBIE U
norapuMuIecKre HepaBeHCTBA

KomMmiuiekcHble uncia

24

10

D0P "A cmam EI'D. Cpemnee o0mee
oOpa3zoBanue. Y4eOHBIH MOIYIIB ITO PEIICHUIO
TPYAHBIX 3aJaHUN TO y4eOHOMY IpEIMETY
"Maremaruka (yriayOonéHusiii yposens)". 10-
11 KJ1acchl", AO HsnarenbcTBO
"IIpocBemmeHue».

D0P "A cmam EI'D. Cpemnee o0mee
oOpazoBanue. YueOHBII MOIYIIb IO PELICHUIO
TPYIHBIX 33/IaHUH 10 Y4eOHOMY HpeaMeTy
"Maremaruka (yriayOonéHusiii yposens)". 10-
11 Kimaccer"”, AO W3parenbcTBO
"TIpocBernieHue.

HarypanbHbie 1 nienpie gmncna

10

D0P "A cmam EI'D. Cpeanee obee
oOpazoBanue. YueOHbIH MOAYIIb IO PELICHUIO
TPYIHBIX 33/IaHMH TI0 Y4eOHOMY HpeaMeTy




CHucTeMBl pallMOHAIBHBIX, UPPAHOHATBHBIX
MOKAa3aTEeNbHBIX U JIOTApU(PMHUECKIX 12
YpaBHEHUI

3anaun ¢ mapameTpamMu 16

"Maremaruka (yriayOn€HHbIH ypoBeHs)". 10-
11 KJ1acchl”, AO W3znarenscTBO
"[IpocBerienue».

O0P "A cmam EI'D. Cpemmee o0mee
oOpazoBanue. YueOHbIH MOAYIIb MO PELICHUIO
TPYAHBIX 3aJaHUH TO y4eOHOMY MPEIMETy
"Matemaruka (yriayOonéHubiii yposens)". 10-
11 KJ1acchl", AO HznarenscTBO
"IIpocBereHue».

O0P "A cmam EID. Cpeanee o6mee
oOpa3oBaHue. Y4eOHBII MOIYIIb IO PEIICHUIO
TPYIHBIX 33/IaHUH TI0 Y4eOHOMY HpeaMeTy
"Maremaruka (yriayOonéHusiii yposens)". 10-
11 KJ1acchl”, AO W3znarenscTBO
"[IpocBerieHue».

[ToBTOpEeHUE, 0000IIEHNE, CUCTEMATU3ALIUS 16

3HAHUHI

O0P "A cmam EI'D. Cpeanee obmee
oOpa3oBaHue. Y4eOHBII MOIYIIb IO PEIICHUIO
TPYIHBIX 33/laHUH TI0 Y4eOHOMY NpeaMeTy
"Maremaruka (yriayonéuusiii yposens)". 10-
11 KJ1acchl", AO WznarenscTBO
"[IpocBerieHuey.

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136

10




IHOYPOYHOE IINTAHUPOBAHHE

10 KVIACC
KosmmuecTBO yacos
Ne Hara
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero U3ydeHus
padoThI padoTsI
[[MHOkecTBO, Oomepaliiy HaJl MHOKECTBAMHU M MX CBOMCTBA 1
Huarpammel Diinepa-Benna 1
3 IIpumeHeHue TeopeTUKO-MHOKECTBEHHOIO amapaTa /Ui pelleHus 3a1a4 1
4 Panmonansubie uncna. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOIICHTHI, 1
OeCKOHEYHBIE TIEPHUOTUIECKUE TPOOH
5 Panmonansabie uncna. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, TPOLICHTHI, 1
OeCKOHEUYHBIE NIEPUOTUUECKIE APOOH
6 [TpumeHeHue TpoOeit U IPOIICHTOR JIJIS PEIICHHUS PUKJIAIHbBIX 33j1a4 1
7 [Ipumenenne npoOeit 1 MPOIEHTOB /ISl pelIeHNS TPUKIATHBIX 33/1a4. 1 05
CrapToBbIif KOHTPOJIb ’
8 HelictBuTenpHble yncna. PanroHanbHble M UPPALMOHAIIBHBIE YHCTIA 1
ApudpmMeTHUeCKUE ONepalnu ¢ IeHCTBUTEIbHBIMU YHUCIIAMU 1
10 Mopnyb AeiCTBUTEIEHOTO YUCIIA M €T0 CBOICTBA 1
11 [TpubnmkE€HHbBIC BEIYMCIICHNUS, IPABUIIa OKPYTIICHSI, TPUKHIKA U OIICHKa 1
pe3yJibTara BEIYMCICHUH
12 OCHOBHBIE METO/IbI PEIICHUS IEIBIX U JPOOHO-PAIIIOHANBHBIX YPaBHEHUH U 1
HEPABEHCTB
13 OCHOBHBIE METO/IbI PEIICHUS IEJIBIX ¥ JPOOHO-PAI[MOHAIBHBIX YPaBHEHHUH U 1
HEPABEHCTB
14 OCHOBHBIE METO/IbI PEIICHUS IEIBIX U JPOOHO-PAIIIOHANBHBIX YPaBHEHUH U 1
HEPAaBEHCTB
15 MHorowieHsl OT OIHOU NepeMeHHOM. JleeHre MHOro4jieHa Ha MHOTOUJIEH C 1

octatkoM. Teopema bezy




16 MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Bueta 1

17 Pemenne cuctem TUHENHBIX ypaBHEHUH 1

18 Pemienne cuctem TUHEWHBIX ypaBHEHHHA 1

19 Marpuna cucTeMbl TMHEWHBIX YpaBHeHHHA. OmpeaenuTess MaTpUIBl 2X2, ero 1
TEeOMETPUUECKHI CMBICT M CBOWCTBA; BEIYUCIICHHE €TO 3HAUCHHS

20 Onpexpenurens MaTpHLBI 2X2, €r0 TEOMETPUIECKUI CMBICI U CBOMCTBA; 1
BBIYUCIICHUE €TO 3HAYCHUS

21 [IpumeHeHre onpenenuTeNns I PeIIeHUs] CHCTEMBI JIMHEHHBIX YPaBHEHUN 1

22 Pemenne mpuxitagHpIX 3a/1a4 ¢ TTOMOIIBIO CUCTEMBI INHEHHBIX ypaBHEHUI 1

23 Peuienune npukiagHbeIX 3a7a4 C IOMOILBIO CUCTEMbI TMHEWHBIX YPaBHEHUMN 1

24 KontponbHas pabora: "Panuonanbable ypaBHeHUS U HepaBeHCTBA. CHCTEMBI 1
JIMHEHHBIX ypaBHEHUN"

o5 OyHKIHA, criocoObl 3amanus GyHKIuU. B3anmHo oOpatHbie QyHKITNH. 1
Kommozunus ¢pyHKImit

26 I'paduk pysxumn. DnemeHTapHbIe TPeoOpa3oBaHus TPaPUKOB HYHKIIUH 1

97 OO0nacTh omnpeseNeHns: 1 MHOXeCTBO 3HaueHui GyHkuuu. Hynmu dyHknmu. 1
[IpomexyTKH 3HAaK MMOCTOSIHCTBA

08 Yérusle u HeuéTHble pyHKuun. Ilepnognueckue pynkuun. [lpomexyTku 1
MOHOTOHHOCTH (DYHKIIMH

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKUuU. Hanbonbiiee 1 HanMeHblee 3HaYeHHEe 1
(yHKIIMU Ha TIPOMEXKYTKE

30 JluneitHas, KkBajipaTn4Has 1 ApoOHO-TMHEWHasS QYyHKIMH 1

31 DJeMeHTapHOE HCCIIEI0BAaHNE U TOCTPOCHUE TPauKOB ATHX (PyHKIMH 1

32 DJeMeHTapHOE HCCIIEI0BAaHNE U TOCTPOCHUE TPauKOB ATHX (PyHKIMH 1

33 CreneHs ¢ 1eJibIM TokaszareneM. bunom HetoToHa 1

34 Cremnens c 1easIM IToKa3areneM. buaom HeroroHa 1

35 Crenennas QpyHKIMA C HATYpaJIbHBIM U LEJIBIM MoKa3areneM. E€ coiicTBa u 1

rpaduk




36 Kontponbnas pabota: "Crenennas pynkuus. E€ cBoiicTa u rpaduk” 1

37 ApudmeTryeckuii KOpeHb HATypaJIbHOW CTENIEHH U €ro CBOMCTBa 1

38 ApudmMeTryeckuii KOpeHb HATYPAILHOW CTETICHH U €r0 CBOMCTBA 1

39 [IpeoOpa3oBaHust YMCIOBBIX BHIPAKEHUH, COAEPIKAIINX CTETIEH! U KOPHU 1

40 [IpeobpazoBaHus YUCTOBBIX BEIPAXKEHHUH, COAEPIKAIINX CTETIEHN U KOPHH 1

41 [IpeobpazoBanus YUCTOBBIX BEIPAXKEHHUH, COAECPIKAIINX CTETIEHN U KOPHH 1

42 Uppaunonanbuelie ypaBHeHUsl. OCHOBHBIE METO/bI PEILICHUS 1
UPPaLMOHANBHBIX YPaBHEHUH

43 Uppaunonanbuelie ypaBHeHUsl. OCHOBHBIE METO/bI PEILICHHS 1
UPPalMOHANBHBIX YPaBHEHUH

44 WppannonanbHeie ypaBHeHUs. OCHOBHBIE METOIbI PEIICHUS 1
UPPaLMOHANBHBIX YPaBHEHUH

45 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHIH UPPAIMOHATBHBIX YpaBHEHUI 1

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUH UPPALMOHAIBHBIX YPaBHEHUI 1

47 PaBHOCHIIBHBIE ITEPEXO/Ib] B PELIEHUU UPPALMOHAIIBHBIX YPaBHEHUI 1

48 PaBHOCHIIbHBIE TTIEPEXObI B PEIICHUN UPPAIIOHATBHBIX YPaBHEHHUH 1

49 CaoiicTBa 1 rpaduK KOpHS N-0H CTENEeHU KakK QyHKIMH 0OPaTHOM CTETIEHH C 1
HaTypaJbHBIM IIOKa3aTesIeM

50 CgoiicTBa 1 rpaduK KOpHS N-0i CTENEeHU KaK QyHKIMH 0OpaTHOM CTETEHH C 1
HATypaIbHBIM TIOKa3aTelieM

51 Kontposbnast pabota: "CBolicTBa U rpaduK KOpHsI N-0i CTETICHH. 1
WppanmonansHble ypaBHEHHS"

52 CreneHp ¢ paMOHANBHBIM ITOKa3aTeNleM U €€ CBOHCTBa 1

53 Cremnenp ¢ pariOHATBHEIM IOKa3aTeeM U €€ CBOHCTBA 1

54 Cremnenp ¢ parioOHATBHEIM TOKa3aTeIeM U €€ CBOHCTBa 1

55 [lokazarenbHas QyHKIMS, €€ CBOWCTBA U Tpaduk 1

56 Hcnonp3oBanue rpaduka GyHKIUH I PELICHUS YpaBHEHUN 1

57 Hcnons3oBanue rpaduka QyHKIUH IS PEIICHUs YPaBHCHHUH 1




IIokazatenbHbIC YpaBHCHUA. OcHOBHbBIE MCETOJbI PCHICHUA MMOKA3aTCIbHBIX

58 . 1
ypaBHEHUI

59 [lokazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PEILICHUS TIOKA3aTEIbHBIX 1
YpaBHEHUI

50 [NTokazaTenbHble ypaBHeHHA. OCHOBHBIE METOIbBI PELICHHS TTOKa3aTeIbHBIX 1
ypaBHEHUI

61 Kontponbnas padota: "Ilokazarenpnas ¢pynkus. [lokazaTensHbie 1
ypaBHeHUs"

62 Jlorapudwm uncna. CoticTBa morapudma 1

63 Jlorapudwm uncna. CoticTBa morapudma 1

64 Jlorapudm ymcna. CporicTBa jorapudma 1

65 Jecarudnbie 1 HATypalbHBIE JIOTapUPMBI 1

66 JecsaTruaHble U HaTypaNbHbIE JTOTapU(MBI 1

67 IIpeoOpazoBaHue BEIpaKEHUH, COEPIKAIINX JIOTaPH(PMBI 1

68 IIpeoOpaszoBanue BEIpAXKEHHIA, COJEPIKAIINX JIOTapUYMBI 1

69 IIpeoOpaszoBanue BEIpAXKEHHIA, COJEPIKAIIUX JIOTapUYMBI 1

70 Jlorapudmuyeckas yHknus, €€ cBOCTBa U TpaduK 1

71 Jlorapudmuyeckas yHknus, €€ cBOCTBa U TpaduK 1

72 Hcnonb3oBanue rpadrka QyHKIMH IS pEIICHUS ypaBHEHUH 1

73 HUcnonp3oBanue rpaduka GYHKIUM IS PEIICHUS] YpaBHEHUH 1

74 Jlorapudmudeckne ypaBHeHHs1. OCHOBHbIE METO/IbI PEIICHHUS 1
JorapupMUIEecKuX ypaBHEHUH

75 Jlorapudmuyeckue ypaBHeHHs1. OCHOBHBIE METO/IBI PELICHUS 1
norapupMUIecKuX ypaBHEHUH

76 Jlorapudmudeckue ypaBHeHHs1. OCHOBHbIE METO/IbI PEIICHHUS 1
JorapupMUIecKuX ypaBHEHUH

77 PaBHOCHIIBHBIC TIEPEXOBI B PEILICHUH JIOTapU(PMUUECKUX YPpaBHECHHN 1

78 PaBHOCHIIBHBIC TTIEPEXOBI B PEILICHUH JIOTApUPMUUECKIX YPpaBHECHUN 1




Kontponsnas padota: "Jlorapudpmuueckas ¢pyukuus. Jlorapudpmugeckue

79 " 1
YpaBHEHHUS
80 CuHyc, KOCHHYC, TAHI'€HC ¥ KOTAaHI'€HC YUCJIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YUCIOBOTO apryMeHTa 1
84 Tpuronomerpuueckast OKpy>KHOCTb, OIIpeelICHHE TPUTOHOMETPUIECKUX 1
(yHKUMH YUCIIOBOTO apryMeHTa
85 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEeSICHNE TPUTOHOMETPUIECKUX 1
(hyHKIMH YUCTIOBOTO apryMeHTa
86 OCHOBHBIE TPHTOHOMETPUYECKUE HOPMYITBI 1
87 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1
90 [MpeobOpazoBaHKre TPUTOHOMETPUIECKUX BhIPKEHHUH 1
91 [MpeobOpazoBaHre TPUTOHOMETPUIECKUX BhIPKEHHH 1
92 IIpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIPAKECHHUN 1
93 IIpeoOpazoBaHre TPUTOHOMETPUYECKUX BBIPAKECHHUN 1
94 PemeHne TpUroHOMETPUYECKUX YPABHEHUI 1
95 Peuienne TpUroHOMETpUYECKUX YPABHEHUI 1
96 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUIN 1
97 Pemenne TpuroHOMeTpUYECKHUX YpaBHEHUIN 1
98 Perienne TpUroOHOMETPUYECKUX YPaBHEHHH 1
99 Perienne TpUroOHOMETPUYECKUX YPaBHEHHH 1
100 Pemenne TpuroHOMeTpUYECKHUX YpaBHEHUIN 1
101 Kontponbnas padota: "TpuroHOMeTpHUUECKUE BEIPRKEHHUS U 1

TPUTOHOMETPHUCCKHEC YpaBHEHUS"




HOCJ’IGI{OB&TCJ’ILHOCTI/I, CITOCOOBI 3aJlaHus TIocTeioBaTeNbHOCTEN. MeTon

102 . 1
MaTeMaTHYeCKOH HHIAYKLIUH
103 MOHOTOHHBIE ¥ OTPaHWYEHHEIE MTOCTIeI0BaTeFHOCTH. McTopus aHanmu3a 1
0ECKOHEYHO MaJIbIX
104 ApudmeTruecKas Iporpeccus 1
105 I'eomeTpuueckas mporpeccus 1
106 Beckonewyno yObIBaromiasi reoMeTpuyecKas IporpeccHs 1
107 CymMma 0ecKkOHeUHO yOBIBAIOIIEH T€OMETPUIECKON POTrpecCcun 1
108 JIunelHpli U 3KCIOHEHIUANBHBIA pocT. Yucmo e. @opmyiia CIOXKHBIX 1
MPOLIEHTOB
109 JIuHenHbIi 1 3KCIIOHEHIUANBHBIA pocT. Hucno e. PopMyJia CIOXKHBIX 1
HPOLICHTOB
110 Hcnonp30BaHue NpOrpeccuu JUIsl pEICHUs pealibHbIX 3a7a4 MPUKIATHOTO 1
Xapakrepa
111 Kontponsnas padota: "I[locnenoBarensHocTH U nporpeccun” 1
112 HenpepsiBHBIE QYHKIIMHM U UX CBOIMCTBA 1
113 Touka pa3psiBa. ACHMITOTHI I'paduKOB QYHKIUH 1
114 CBoiicTBa (yHKIMI HEPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (yHKIMI HEPEPHIBHBIX HA OTPE3KE 1
116 Mertoa MHTEPBAJIOB JJIsl PEIUIEHUSI HEPABEHCTB 1
117 Mertoa MHTEPBAJIOB JJIsl PEIUIEHUSI HEPABEHCTB 1
118 MeTo1 MTHTEPBAJIOB AJIS PEIICHNs] HEPABEHCTB 1
119 [IpumeHeHne cBOICTB HENPEPHIBHBIX DYHKIMHN I pELICHHUS 3314 1
120 [IpumMeHeHne CBOMCTB HEMPEPBHIBHBIX (DYHKIIMHN JIUIsl pELICHNUS 3a/1a9 1
121 [epBast u Bropasi Mpou3Bo/iHBIE PYHKIMN 1
122 Onpenenenne, reOMETPUYECKUI CMBICIT IIPONU3BOIHOM 1
123 Onpenenenue, GU3NIECKUI CMBICIT IPOU3BOAHOM 1
124 VYpaBHeHHEe KacaTeIbHOM K rpaduKy QYHKIIUN 1




125 YpaBHeHHe KacaTenbHOH K Tpaduky GpyHKIHN 1
126 [IpousBogHbBIE 371€MEHTAPHBIX (PYHKIUHA 1
127 [Ipon3BoaHbBIE dNIeMEHTAPHBIX (DYHKITHI 1
128 [Ipon3BogHas CyMMBI, POU3BEACHHUS, YACTHOTO U KOMITO3UINH (PYHKITHI 1
129 [IpousBogHast CyMMBbI, MPOU3BEACHUS, YACTHOTO M KOMITO3ULIWHU (PYHKIHHA 1
130 [IpousBoaHast CcyMMBI, MPOM3BEACHUS, YACTHOTO M KOMITO3UIIMU (YHKIHHA 1
131 KonTponbras padora: "I[IponsBogHas" 1 1
132 [ToBTOpenwue, obo0IIeHNE, cucTeMaTH3aMs 3HaHUH: "Y paBHeHUS" 1
133 [ToBTOpeHue, 0000IICHNE, CUCTEMaTH3alKs 3HaHuH: "OyHKkmun" 1
134 HTorosas KOHTpoJbHAS paboTa 1 1
135 HroroBas koHTpOIBHAs paboTa 1 1
136 [ToBTOpenwue, 0600IIeHNE, CHCTEMAaTH3AIMS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10,5




11 KJIACC

Ne i/ Tema ypoka Koan4ecTBo KonTpoabHbIe Jata usydenust
4ACOB padoThI
o Iiany | mo gaxkry

1 [IpumeneHne TPOU3BOTHON K MCCIIEOBAHNIO (DYHKITMIT HA MOHOTOHHOCTH U 1
IKCTPEMYMBI

2 [IpumeneHne TPOU3BOIHON K MCCIIEOBAHNIO (DYHKITMIT HA MOHOTOHHOCTB U 1
IKCTPEMYMBI

3 [IpumeHneHne TPOU3BOTHON K MCCIIEJOBAHNIO (DYHKITII HA MOHOTOHHOCTD U 1
KCTPEMYMBI

4 [TpuMeHeHnne Npou3BOTHON K HCCIIEA0BaHMIO (DYHKIMH HA MOHOTOHHOCTD U 1
9KCTPEMYMBI

5 [IpuMeHeHne TPOU3BOIHOM K UCCIICIOBAHUIO (DYHKITUI HA MOHOTOHHOCTD U 1
IKCTPEMYMBI

6 [IpuMeHeHne TPOU3BOIHOM K UCCIICIOBAHUIO (DYHKIUI HA MOHOTOHHOCTh U 1
AKCTPEMYMBI

7 Haxoxnenne HanOoIbIIero ¥ HANMEHBIIIETO 3HAYSHHS HEMPEPBIBHOM (PyHKIINK 1
Ha OTpe3Ke

8 Haxoxnenne HanOoIbIIero ¥ HANMEHBIIIETO 3HAYSHHS HEMPEPBIBHOM (PyHKIINU 1
Ha OTpe3Ke

9 Haxoxnenne HanOOoIbIIero ¥ HANMEHBIIIETO 3HAYEHHS HeMTPEPHIBHON (PYHKIINN 1
Ha OTpe3Ke

10 Haxoxenne HaubospIero 1 HaMMEHbIETO 3HAYeHUs HeNPEPhIBHOH QyHKIINN 1
Ha OTpe3Ke

11 Haxoxenne HaubobIero 1 HaMMEHbIIEr0 3HAYeHUS HeNPEPhIBHOHN QyHKIINN 1
Ha OTpe3Ke

12 HaxoxaeHne HanOOJIbIIEero 1 HAMMEHBIIIETO 3HAYCHHUS HEITPEPHIBHON QPYHKIIUN 1
Ha OTpe3Ke

13 [IpumMeHeHne NpoU3BOTHOMN TSl HAXOKACHUS HAWTYYIIero peleHus B 1
MIPUKJIATHBIX 3a/1a9ax

14 [IpumMeneHne NpoU3BOTHOMN ISl HAXOKACHUS HAWTYYIlero peleHus B 1
MIPUKJIATHBIX 3a/1a9ax

15 [IpumeneHnne Mpou3BOTHON IS OTIpeIeNIeHHsI CKOPOCTH U YCKOpeHHs npouecca, | 1

3aJ1laHHOTO (hOPMYJIOH M rpaduKOM




16 [IpuMmeHeHre TPOU3BOTHOM JJIsl OTPEACTICHHSI CKOPOCTH U YCKOPEHHS mporiecca, | 1
3aJlaHHOTO (hOPMYJIION MK rpadUKOM
17 Komnozunus ¢pyHKuni 1
18 Komnozunus ¢pyHkuni 1
19 Komnozunus ¢pyHkunit 1
20 I'eomeTpuyeckre 00pa3bl ypaBHEHHUIH HA KOOPAWHATHON TNIOCKOCTH 1
21 I'eomeTpuyeckue obpa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 KonTponbHas pabora: "MccnenoBanne (HyHKITHA ¢ TOMOIIBIO TPOU3BOTHOMN" 1
23 [lepBooOpazHasi, OCHOBHOE CBOHCTBO MEPBOOOPA3HBIX 1
24 [epBooOpazHble 31eMeHTapHBIX GyHKIU. [IpaBuia Hax 0k IeHHS 1
MepBOOOPA3HBIX
25 [lepBoobpazHbie aeMeHTapHbIX GyHKIHNA. [IpaBria HaxoxIeHUS 1
MIepBOOOPA3HBIX
26 WuTerpain. ['eomerpruecknii CMBICT HHTETpajia 1
27 Brruncnenne onpenenénroro uaTerpana mo gopmyne Hetorona-Jlelioamnma 1
28 Brruncnenne onpenenénroro uaTerpana mo gopmyne Hetorona-Jlelioania 1
29 [IpuMeHeHne UHTerpaia s HaX0XKISHHUS IUIONaIeH TNIOCKUX QUryp 1
30 [IpuMeHeHne UHTerpaa s HaX0XKJICHUS 00bEMOB reOMETPHUYECKUX TEI 1
31 [Tpumepst penieHnit TudepeHInabHbIX ypaBHEHUH 1
32 [Tpumepst peniennit TudepeHInanbHbIX ypaBHEHUH 1
33 MareMaTH4YeCcKOe MOJISIMPOBAHUE PEATbHBIX MPOILIECCOB C MOMOIILIO 1
UG hepeHIIMAIbHBIX YPaBHCHHH
34 Konrponbras padota: "[leppooOpasHas u uaterpan” 1
35 Tpuronomerpuveckue (GyHKIINH, UX CBOMCTBA U TpaQuKu 1
36 Tpuronomerpuieckue (HyHKIHH, UX CBOMCTBA U TpaQuKu 1
37 Tpuronomerpuveckue (HyHKIINH, UX CBOMCTBA U TpaQuKu 1
38 Tpuronomerpuieckne GyHKIHH, UX CBOMCTBA U TpaQUKU 1
39 Tpuronomerpuueckne QyHKIHH, UX CBOHCTBA U rpahKH 1
40 OT60p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHU C TIOMOIIIHIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH
41 OT10op KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH € TIOMOIIIBIO 1

TpHI‘OHOMeTpH‘-IeCKOfI OKPYXXHOCTHU




42 OT10op KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
43 OT10op KOpHEH TPUTOHOMETPUIECKUX YPABHEHUH C TIOMOLIBIO 1
TPUTOHOMETPUIECKON OKPY>KHOCTH
44 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemennie TpUMroHOMETPUYECKUX HEPABEHCTB 1
46 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpUroHOMeTpUYECKUX HEPABEHCTB 1
48 KonTponbras pabora: "I'padmku TpuroHoMeTpudeckux (pyHKITHI. 1
TpuroHomeTpuieckue HepaBeHCTBA"
49 OCHOBHbIE METO/Ibl pellIeHHs MOKa3aTeIbHbIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PEIICHHS TOKa3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IBI PEIICHHS TOKa3aTeIhHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IBI PEIICHHS TOKa3aTeIHHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS TOTapH(PMHUECKUX HEPABEHCTB 1
54 OcHOBHBIE METO/IbI pEIICHHS JIOTAPU(HMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI pellIeHHS JIOTapru(HMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHHS JIOTapru(HMUIECKUX HEPABEHCTB 1
S7 OCHOBHbIE METO/IbI PEIIEHHUS] UPPALMOHAIILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IBI pEIICHHSI UPPALUOHATLHBIX HEPABEHCTB 1
59 OcHOBHBIE METOIbI PEIICHNS HPPALMOHAIBHBIX HEPABECHCTB 1
60 OcHOBHBIE METOIbI PEILICHHS HPPALMOHAIBHBIX HEPABECHCTB 1
61 I'paduueckre MeTOIbl PELICHHUS] HPPALIMOHATILHBIX YPaBHEHUN 1
62 I'paduueckre MeTOIbl PELICHHUS] HPPALIMOHATILHBIX YPaBHEHUN 1
63 I'paduueckrie MeTO/IbI PENICHHUS IOKA3aTebHBIX YPaBHEHHUH 1
64 ['padmyeckre METOIBI pelIeHHs! TOKA3aTEIbHBIX HEPABEHCTB 1
65 I'paduueckre MeToIbl penieHus IorapupMUUECKIX YpaBHEHHN 1
66 I'paduueckre MeToIbl penieHus ToTapu(pMIUUECKIX HEPABEHCTB 1
67 I'paduueckre MeTobl penieHus JJorapupMHUIECKIX HEPABEHCTB 1
68 I'paduueckre MeTObI peIeHNUs TOKA3aTeNbHBIX U JIOTapUPMUIECKUX 1

YpaBHEHUH




69 I'paduueckrie MeTOIBI pelIeHHUs MOKa3aTeIbHBIX U JOrapu(pMUIecKux 1
YpaBHEHUI

70 I'paduueckrie MeTOBI peIeHHUs MOKa3aTeIbHBIX U JOrapu(pMUIecKux 1
HEPaBEHCTB

71 I'paduueckrie MeTOBI peICHNUS MOKA3aTeIbHBIX U JOTapUPMUIECKUX 1
HEPaBEHCTB

72 KontponbsHas pabora: "MpparmoHaibHbIe, TOKa3aTebHEBIE U JIOTapUDMIIECKUC 1
HepaBeHCTBA"

73 Kommuekcuplie uncia. Anredpandeckast 1 TpPUTOHOMETpHUYecKas (popMbl 3amucu 1
KOMILIEKCHOTO YKciia

74 Kommuekcuple uncima. Anredpandeckas 1 TpPUTOHOMETprUdecKast (popmel 3amucu 1
KOMILICKCHOTO YKcIia

75 ApudMeTHIeCKUE Onepalui ¢ KOMIUIGKCHBIMU YUCIIAMU 1

76 ApudMeTHYECKUE ONepaIlii ¢ KOMIUIGKCHBIMU YUCIIAMU 1

77 N300paxenne KOMIUIEKCHBIX YHCEN HAa KOOPIWHATHOHN IIOCKOCTH 1

78 N300paxenne KOMIUIEKCHBIX YHCEN HA KOOPIUHATHOM IIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-0ii crenenu U3 KOMIUIEKCHOTO YKcia 1

80 ®opmyna Myaspa. KopHu N-0ii cTenenu U3 KOMIUIEKCHOTO YKcia 1

81 [MprMeHeHne KOMIUTEKCHBIX YMCEN sl pelieHrs: (PU3MUECKUX ¥ reoMeTpudeckux | 1
3aj1a4

82 KonTponbHas pabora: "Komruiekcaple uyncna" 1

83 HatypaJibHbIe U 11eJIbIe Yuciia 1

84 HarypanbHbie U nenble 4ncia 1

85 [TpuMeHeHne MPU3HAKOB JISTTIMMOCTH TEJIBIX YUCE 1

86 [MpuMeHeHne MPU3HAKOB JISIIMMOCTH TEJIBIX YUCE 1

87 [Tpumenenune npusHakoB aenumocTH nensix yucen: HOJl u HOK 1

88 [Tpumenenune npusHakoB aenumocTH nensix yucen: HOJl u HOK 1

89 [IprMeHeHne MPU3HAKOB IEIMMOCTH LEJIBIX YUCEN: OCTATKH [0 MOIYJIIO 1

90 [IprMeHeHne MPU3HAKOB JISIMMOCTH LEJIBIX YUCEN: OCTATKH 10 MOIYJIIO 1

91 [MpuMeHeHne MPU3HAKOB JISIMMOCTH LEJIBIX YUCEN: alroput™ EBkimuaa Jutst 1
peleHus 3a1a4 B HEJIbIX YUcIax

92 Kontponbhas pabora: "Teopus nemnsix yncen"” 1




93 CucreMa v COBOKYITHOCTh yYpaBHeHUH. PaBHOCHIIbHBIE CHCTEMBI i CHCTEMBbI- 1
CIICACTBUS

94 CucreMa v COBOKYITHOCTh yYpaBHeHUH. PaBHOCHIIbHBIE CHCTEMBI i CHCTEMBI- 1
CJICACTBUS

95 OCHOBHBIE METOJIBI PEIICHHUS CHCTEM U COBOKYITHOCTEW palliOHATBHBIX 1
YpaBHEHUI

96 OcHOBHBIE METOIbI PEILICHNUS CUCTEM U COBOKYITHOCTEH MPPALUOHAIBHBIX 1
YpaBHEHUI

97 OCHOBHBIE METO/IbI PEIICHHUS CHCTEM H COBOKYITHOCTEH TOKa3aTeIbHBIX 1
ypaBHEHUH

98 OCHOBHBIE METO/IbI PEIICHHUS CHCTEM H COBOKYITHOCTEH TOKa3aTeIbHBIX 1
ypaBHEHUH

99 OCHOBHBIE METOJIBI PEIICHHSI CUCTEM U COBOKYITHOCTEH JIOrapu(hMUUECKIX 1
ypaBHEHUH

100 OCHOBHBIE METOJIBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(pMHUUECKIX 1
YpaBHEHUH

101 [IpuMeHeHne CUCTEM K PEIISHNI0 MAaTEeMAaTUIECKUX 3a7[ad U 33J1a4 U3 Pa3iuuHbx | 1
o0yacTeld HayKd M PealbHOW JKU3HU, HHTEPIPETALUS TTOJTyYEHHBIX PE3yIbTaTOB

102 [IprMeneHune cucTeM K peleHHI0 MaTeMaTHYEeCKHX 3a1a4 U 3aJa4 U3 pa3nuiabix | 1
o0yacTeld HayKU M PealbHOW JKU3HHU, HHTEPIPETALIUS TOJTYUEHHBIX PE3YyJIbTaTOB

103 [IpuMeHeHne HepaBEHCTB K PELICHUI0 MAaTEMAaTHUECKUX 3a1ad U 3a7a4 U3 1
pa3NUYHBIX 00JacTell HAYKH W peallbHON JKU3HH, HHTEPIIPETAIS OTYIeHHBIX
pe3yJIbTaToB

104 KonTponbHas pabora: "CucteMbl pariioHaIbHBIX, HPPAIMOHATBHBIX 1
MOKa3aTeIbHBIX M JIOTapu(MUUECKUX YpaBHEHHH"

105 PanmonansHbIe YypaBHEHHS ¢ TapaMeTpaMu 1

106 PanmonanbHbIe HEpAaBEHCTBA C TapaMeTPaMu 1

107 PanyoHanpHbIe CHCTEMBI C TApaMETPAMU 1

108 WppatmonansHble ypaBHEHNS, HEPABEHCTBA C MTapaMeTpaMu 1

109 WppanmoHanabHbIE CHCTEMBI C TApaMeTpaMu 1

110 [lokazarenbHble ypaBHEHUs, HEPABEHCTBA C TapaMeTpaMu 1

111 [TokazaTenbHble CUCTEMBI C TAPAMETPAMH 1

112 Jlorapudmudeckre ypaBHEHHs, HEPABEHCTBA C MapaMeTpaMu 1




113 Jlorapudmuyeckne cuCTEMBI ¢ TapaMeTpaMu 1
114 Tpuronomerpuieckne ypaBHEHHsI C TapaMeTpaMu 1
115 TpuronomeTprdeckre HEPaBESHCTBA C TTapaMeTpaMu 1
116 TpuronomeTpudecKre CHCTEMBI C TTapaMeTPaMH 1
117 [TocTpoenue u uccneqoBaHre MaTEMAaTHIECKIX MOJIENIeH peabHBIX CUTYAIHi ¢ 1
MOMOIILIO YPABHEHHH C MapaMeTpamMu
118 [Toctpoenue n uccneqoBaHre MaTEMAaTHIECKIX MOJIENIe pealbHBIX CUTYAIHi ¢ 1
MTOMOIIbIO CHCTEM YPaBHEHHUH C IMapamMeTpamMu
119 [TocTpoeHue n uccneqoBaHre MAaTEMAaTHIECKIX MOJIeNIel peabHBIX CUTYAIHi ¢ 1
MTOMOIIbIO CHCTEM YPaBHEHHUH C MapamMeTpamMu
120 KonTponbHas padora: "3amgauu ¢ napamerpamu’ 1 1
121 [ToBTOpenwue, 0600IIeHNE, CHCTEMaTH3aus 3HaHWH: "YpaBHeHUs" 1
122 [ToBTOpenwue, 0600IIeHNE, CHCTeMaTH3aus 3HaHWH: "YpaBHeHUs" 1
123 [ToBTOpenwue, 0600IIeHNE, cUCcTeMaTH3aus 3HaHuH: "YpaBHeHNs1. CUCTEMBI 1
ypaBHeHUi"
124 [ToBTOpenue, o6o0IIeHNE, cucTeMaTH3anus 3HaHui: "HepaBencrea" 1
125 [ToBTOpenue, o600IIeHNE, cucTeMaTn3anus 3HaHui: "HepaBencraa" 1
126 [ToBTOpenwue, 0600IIeHNE, crucTeMaTn3anus 3HaHui: "HepaBencraa" 1
127 [ToBTOpenue, 06o0IIeHNE, crcTeMaTn3anus 3HaHui: "[IponsBoHas u eé 1
npumeHeHue"
128 [ToBTOpenue, o6o0IIeHNE, crcTeMaTn3anus 3HaHui: "[IponsBogHas u eé 1
npuMeHeHue"
129 [ToBTOpenue, o6o0IIeHNE, crcTeMaTn3anus 3HaHui: "[IponsBoaHas u eé 1
npuMeHeHue"
130 [ToBTOpenue, 0600IICHNE, cCUCTeMaTH3alKs 3HaHul: "VHTerpal u ero 1
npuMeHeHue"
131 [ToBTOpenue, 0600MIeHNe, CUCTEMaTH3aIKs 3HaHMH: "OyHKIUN" 1
132 [ToBTOpeHue, 0000IICHNE, cCUCTEeMaTH3alMs 3HaHUH: "DyHKIIH" 1
133 [ToBTOpeHue, 0000IICHNE, CUCTEMaTH3alMs 3HaHUH: "DyHKIIH" 1
134 Htorosas KOHTpoJbHAs padoTa 1 1
135 Htorosas KOHTpoJbHAs padoTa 1 1
136 [ToBTOpenue, 0600LUICHNE, CHCTEMAaTH3als] 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Mepsnsik A.I'., Homuposckuii 1. A., [lonsaxoB B.M.; nox pen. [Togonsckoro B.E. Anredpa
U Hayvaja MaTeMaTH4eCKOro aHaimu3a: yriayoneHHbl ypoBeHb. 10 xmacc. AO "UznmarenbcTBO
"IIpocBerieHuE.

Mopakosuu A.I'., Jdenumena JI.O., 3BaBuu JI.U., Kopemkosa T.A., Mumyctuna T.H.,
PazanoBckmit A.P., CemenoB II.B. AnreOpa m Hauano ananu3a (0a30BBIM W YIIIyOJICHHBIN
ypoBenb). 10-11 knacc. AO "U3narensctBo "[IpocBemienue».

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marepuainsl [1Jisi TOATOTOBKH K €JMHOMY FOCYJapCTBEHHOMY 3K3aMeny s 11 kiacca.

O0P "4 cmam EI'D. Cpennee olmiee oOpa3zoBaHue. YUeOHBI MOAYJIb IO PEIICHHUIO
TPYAHBIX 3aJaHuil 1Mo ydueOHOMYy mpenmery "Maremaruka (yrimyOnéHsbiii ypoBens)". 10-11
kiaccel", AO UznarenscTBo "[IpocBenienue.

D0P "Jlomamame 3amanus. Cpennee obmiee oopazoBanue. Anredpa”, 10-11 xmace, AO
N3natensctBo "[IpocBenienue".

Tpenaxep "O6nako 3Hanmit". Marematuka. OO0 "®uzukon JIabd".

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OO0P: "Anrebpa, 10 kiacc"” Y4eOHblii ornaitH-kype i 10 knacca 000 "SKmacc"

OO0P: "Anrebpa, 11 xnacc" YueOHsIii oHNMaitH-Kype s 11 knacca 000 "SAKmacc"

OO0P: "I'eomerpus, 10 kmace" | YaeOHsIH oHIaiH-Kypc s 10 kmacca 000 "AKnacc"

OO0P: "T'eomerpus, 11 xnace" | YueOHbIN OHIaMH-Kypc s 11 kmacca 000 "SKnacc"
CHOCOOHOCTH K

O0P: "Enunsiit Marepuainsl A1 HOATOTOBKHU K €AUHOMY 000 "AKnacc"

rOCYIapCTBEHHBIN 3K3aMEH roCyJapCTBEHHOMY dK3ameHy Juis 11 kiacca.
11 knacc, MaTtemarnka"

Maremartuka Marematuka. 10-11 xnacc. YrinyOneHHbIN OI'BHY "UucTuTyT
ypoBeHb. 10 Moxyneit CTpaTeruu pa3BUTUA
oOpa3oBanus"
S cnpam EI'D. MaTtemaTuka 90P "4 cnam EI'D. Cpennee obree AQO UzparenbcTBO
oOpa3oBaHue. YUeOHBIH MOIYJIb 10 "IIpocBemienue"”

PENICHUIO TPYAHBIX 3aJ]aHAN TI0 y4eOHOMY
npenMety "MaremaTuka (yriryOnéHHBIN
ypoBenb)". 10-11 xmaccst", AO
M3narensctBo "[Ipocsenienne”

JlomaniHue 3a1aHusl. OO0P "Jlomamaue 3ananus. CpenHee odiee AO UzpateabcTBO
I'eometpus obpazoBanue. ['eomerpus”, "IIpocemnienne"
10-11 xnacc, AO UsgaTtenscTBO
"IIpocBenienue"
Homarinue 3ananus. OO0P "Jlomamraue 3ananus. Cpenqnee odmee | AO M3narenbctBo
Anrebpa oOpasopanue. Anreopa”, 10-11 xinace, AO "IIpocBemienue "
MznarensctBo "[Ipocsemienne”
Tpenaxep "Ob6naxo 3Hanuit". | Tpenaxep "Ob6nako 3HaHuit". Maremartuka. 000 "®uzukon Jlad"
Marematuka. 10 kiacc 10 xmace, OO0 "®usukon Jlad"
Tpenaxep "O6naxo 3nanuii". | Tpenaxkep "Ob6naxo 3HaHuid". Maremaruka. 000 "®uzukoH Jlab"

Marematunka. 11 kmacc 11 xiracc, OO0 "dusukon Jlad"




o s wNhE

OHEHOYHBIE MATEPHUAJIBI 110 AJITEBPE

10 KJIACC

Ne

e Tembl KOHTPOJIBHBIX PaboOT

1 CrapToBbIil KOHTPOJIB 0,5 4

2 KontponbHas pabota "PanpioHanbHble ypaBHEHUS 1 HepaBeHCTBA. CHCTEMbI TMHEHHBIX
ypaBHEHUI"

3 KonTponbaas padora "Crenennas ¢pynkuus. E€ cBoiicta u rpadux”

4 Kontponbshas paborta "CoiicTBa u rpad ik KOpHs N-0i cTeneHu. MppanuoHanbHbIe
ypaBHeHus"

5 KonTponbras padora "[lokazarensrast pynkius. [lokazarenpHple ypaBHeHUS"

6 Kontponbnas pabora "Jlorapudmudeckas pynknus. Jlorapupmmuueckuie ypapHeHUs "

7 KonTponbnas padora "TpuroHomeTpuieckue BEIpaKSHNS U TPUTOHOMETPHUIECKHUE
ypaBHeHus"

8 Kontponbhas pabota "[locnenoBaTensHOCTH U porpeccuun’”

9 KonTtponsnas padora "[IponszBognas”

10 | MTorosas koHTpoNbHAs paboTa (MpOMEXKYTOUHAs aTTecTanus) — 2 yaca

CraproBas quarsoctuka 10 kiace mo «AJredpe u HayaJa aHATIH32»

(x—8)* < V3(x—8).

1. Pemute HEpaBEeHCTBO

2. MoTtopHas J0/Ka mpoluia IpoTUB TeueHus peku 132 kM 1 BepHyJach B MyHKT OTIpaBIeHUS,
3aTpaTUB Ha OOPATHBIN MyTh HA 5 YaCOB MEHBIIIE, YeM HA ITyTh MPOTHUB TedcHMs. HaliauTe
CKOPOCTb JIOJIKU B HETIOABIKHOM BOJIE, €CITU CKOPOCTh TEYCHHSI PEKU paBHA 5 KM/U.

2
3. U3BecTHO, uTO rpaduku HyHKIUI Y= X TPy y=—4x~+ Sumeror POBHO OJIHY OOIIIYFO
Touky. Onpenennure KOOpAUHATHI 3TOM ToukH. [locTpoiiTe rpaduxu 3agaHHbIX QYHKIUN B OJTHOM
CUCTEME KOOpJUHAT.

KonTtpoabHnas padora
«PannoHa/IbHbIC YPABHEHHS M HEPABEHCTBA.
Cucrembl JIMHEHBIX YPABHEHMII»

Haiinute octarok ot nenenus Ha 11 uncna 437.

3anuiuTe nepuoandeckyro 1poods 0, (87) B Buae 0OBIKHOBEHHOM Apo0u.
CpasnuTe uncna #+415 3 3.7

Pemmnte ypasaenne ¥ +1-8¥=2K-3
Peunte HepasercTso 8<%

[TocTpoiite rpaduk GpyHKumm 2=k

KoHnTtpoJsbHas padora no reme
«Crenennas ¢pynkuus. E¢ cBoiicTBa n rpadpux»

3aaeT M yKa3aHHOE MpaBuiio GyHKIwo ¥ =¥ | ecm:



no

|-x% -1<x=0,

I flx =, .
e+l =20, |x—5:, %=31

B ciydae monoxuTenbHOro oTBeTa:

a) HailauTe 00IacTh onpeaeeHus PyHKITUH;

0) BBIYMCIUTE 3HaYCHUsI PYHKLIUHU B TOUKax — 2; 1; 5;

B) ocTpoiTe rpaduk HyHKINH,

T') HAIUTe MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH.

Uccnenyiite dynxmmo ¥ =3~ ua gernocts.
¥=T¥-nepuomnueckas pyukuus ¢ nepuogom T = 3. U3BeCTHO, YTO
fix)=2—x, ecmr O=x=3.

a) [Tocrpoiite rpaduk ¢pyHkuuu; 6) HalaUTE HYTH (YHKIINH;

B) HaiiguTe ee HauOoJIblIee M HAUMEHbIIEEe 3HAUCHHUS.
[Tpunymaiite npuMep aHATIMTHYECKH 331aHHON (DYHKIIMH, OIPEACICHHON Ha OTKPHITOM

ayue ==00,

(B’ +x+8
WsBectHo, uTo QyHkmms ¥ =% pospacraer Ha R. Pemmre HEpaBeHCTBO | X +3
Haiinure Gynkuuro, o6patnyro pyukuu ¥ =* *5 *=0 TJocrpoiite Ha 0HOM YepTexke rpaduKu

yKa3aHHBIX JIBYX B3aMMHO OOpaTHBIX (YHKIIUH.
1,1 1 1 1
Brruricaure: 16 61 11186 B 21 TI76

|= 715

KonTtpoabnas padora
"CBoiicTBa 1 rpaduk KopHsA N-0ii crenenn. UppanunonanbHbie ypapHeHus '

1. BerumcuuTe: a) 4/00625-%~243;  6) 4223 .43
2. Pemute ypaBHeHHE: a) Yox+1=3; 0) m:—&
3. HocTpoiite rpaduk Gpynknum: y=-3Ix-1+3.
4. Haitgute o61acTh onpenencuus GyHknuu y =3 X" —5X+6 +ﬁ.
“ ox:2
Va? - 2%/ab
?i/?—4%+4§/§'

6. Pacnmonoxute B mopsake yObIBaHHS CIEAYIOMIUE YUCIA: \/53&/56\/6

5. YnopocTuTe BbIpaxeHUe

7. YHOpoCTHTE BBIpaKeHHE 3/343x% +4/81x* — /642 , HAUJAUTE €ro 3HaYeHHE NPHU
1
X=-=.
2

8. Pemure HepaBeHCTBO YX—1<-X+3.
9. Pemrnte ypaBHeHune: 381X +3/243x* =6.

KonTtpoabnas padora
"Iloka3zareabHas pyHkuus. [lokazareabHbie ypaBHeHus '

1. Toctpoiite rpaduk GyHKIIHH: a) y=05"+1; 0) y =log,(x+3).

2. Pemute ypaBHEHHE: a) [%9) :\/g; 6) 4 +7-2°1=4p5.



N

1

_1 1 \5-3x
3. Pemure HepaBeHcTBO: 3572 < 3 :

Ok
\8)
- .
[1] 5
4
2

5. Cpasuure uucna au b, ecnu: a) a=log %;b = (%)7; 6) a = log,500;b = /10000 .

5

4. Beruuciure: log,

X

> +1 > 2log, /2.
2-5

6. PemuTe HEepaBeHCTBO:

7. Pemmre nepasenctso: 7 <1— X2,

KonrtpoabHnas padora
"Jlorapupmuyeckas pynkuus. Jlorapupmmnueckue ypapHenus"
1. Berunmcaure 36'°%°>10%8%
2. Pemute ypaBHeHue: a) lgx—Igl2 =log,,(x+1)—log,y4;

0) |09§(X—1)—2|ogli = Dlog 7.
3 -1
2

B) X" =e?x.

3. PemuTe HepaBEHCTBO: a) Iogl(x—2)>—3log13’\/%;

3 5

logg x IogE (6-5x)
o) -6
25 6

4. Uccnenyiite pynkuuio y=e>*(3X+2)Ha MOHOTOHHOCTb H DKCTPEMYMHI.

5. K rpaduky odynknuum y=In(2x+4) npoBeneHa KacaTelbHas, NapajjieilbHas
npsamon y=0,5x—-3. Haligure ToOuKky nmepecedeHus 3TOM KacaTeJIbHON C OCBIO X.

6. Pemute HepaBencTpo: log,, (1—2x)>log,,, 3+log., X’.

l -3x
Iog§y2+(g) =127,

7. Pemute cucteMy ypaBHEHUMH

log2y® - 2(%] ‘log, y =127 — 25,

KonTtpoabHnas padora
"TpuronoMerpu4ecKue BbIpasKeHUsl H TPDUTOHOMETPUYECKHe ypaBHeHus "

B a) Ean:u:us%+3a|::si:| —g t ) sin -I-an:-:-:-s[—% kkmg%i
BIYHUCIIUTC! | / | | 2 .
Ioctpoiite rpaduk PpyHKImY ¥ =203

Pemure YpaBHEHHUE: a) Bsin’ x+5cosx -7 =10;

6) 2sn’ x+shxcosx—Jeos x =0

mo_1
D=z

o sinf 3x | oo,
Haiinure KOpHHU YpaBHCHHA € IMpUHAJICKAIINEC ITPOMEKYTKY mim



o

akr w N

[Moctpoiite rpaduk GpyHKIUK ¥ =Tenlx+l-1,
Pemmite cucremy HepaBEeHCTB:

[ el
|':':'SX‘T* cosxzl,

! .
a) | T p)
7. Pemure ypaBHEHHE

CEX = =

|E'I.'I.Xi —£

arcsin|3x ' -1 =arcsin| 10w —4 |

KounrpoJabsHas padora
"IlocsienoBaTeILHOCTH U Mporpeccuun’’

Hanummure nepBblid, TPUAUATHIA U COTHIN WICHBI MOCIEI0BATEIBHOCTH, €CJIU €€ N-i WieH
_3n-86
3aaeTcs GopMyIon o,
. o3
Uccnenyiite mocienoBaTeaIbHOCTh " Ha OrpaHUYEHHOCTh U HA MOHOTOHHOCTb.
r'=2n+2 . ox'—Bx+8

T el X —Bx+d
Boerumcnure: a) 3 #6412 ; ) x5

1

TTonb3ysich ONMpeeNeHneM, BEIBEIUTE popMyity auddepeHuposanus GpyHKan = = .

[Tonw3ysce npaBuiaMu U Gpopmynamu 1udhepeHIupoBaHNs, HAMIUTE TPOU3BOIHYIO (DYHKITHH:

) }'=% -2’ +4x -5 ) }f'=~";+:'l'l§+x t92x; &) y:i_c'_:'s
2 +5nx

T
o -1 ==
Hanumure ypaBHeHHE KacaTeabHON K TpaguKy GyHKIUHU ¥ =5 * B TOUKe 4,
1=
JlokaxuTe, 4To GyHKIHS ¥ =% y10BIETBOPAET COOTHOMIEHHUIO
Haiinute nnowmaab TpeyroabHuKa, 00pa3oBaHHOIO OCAMU KOOPJMHAT U KacaTelbHOU K rpaduKy
x

y=_
byHKIMM ©  Z-1 B TOYKe *=-1.

KonTpoasnas patora "IlpouzBoanas"
X

Uccnenyiite pynknuoo y = £~ 2 Ha MOHOTOHHOCTb 3KCTPEMYMBI.
Ioctpoiite rpaduk dysxumn y = 3x% — x°,
3

1
Haiinute HaumeHblee n HanOoJbIEE 3HAUCHUS PYHKIIMU Y = 35-2 ¥+ 1 otpeske [-1;
1].

B nonykpyr paguyca 6 cM BiMcaH OpsiIMOYroJibHUK. YeMy paBHa HauOosbIlas IIoaib
IPSIMOYTOJIbHHUKA?

m.
-

Hoxaxwure, uto mpu x € (0; 2 CIIpaBe/IMBO HEPABEHCTBO COS x + x Sinx > 1.

Ipu KakuxX 3HAUEHHAX mapameTpa a GpyHkius y = 2 ax® + 9x2 + 54 ax + 66 yObIBaeT Ha Bceit
YUCIIOBOW MPSMOi1?



Hrorosasi konTpoabHas PaGora

1. HalfiguTe HauMeHbIIIee 1 HAMOOJIbIllee 3HAUYEHUT PYHKI[MU:

,,,,,, G 7= A

angu, 2. HaliguTe nuaroHaJib OpPpAMOYIrOJBHHUKA HAHUOOJIBIIIEH IIJIOIL]
8 cm BIIMCAHHOTO B IPAMOYIOJILHBIM TPEeyroJIbHUK ¢ Kareramu 1
# 24 CM ¥ MMEIOIIEro ¢ HUM OOIIHii NpsaAMOM yroJi.

x3 — 3x, eccim x < O,

sinx, ecctt O < x < T
Ha MOHOTOHHOCTB B 3KCTPEeMYMBEI.

3. Nccraenyiite GyHKIUIO Y = {

1 .
L=a 4. TTpu KakuX 3HAYEHHUsAX IIapamMeTrpa a ypaBHeHUue 3 x?—x—

uMeeT TpPU KOpHA?

11 KJIACC
Ne
Tembl KOHTPOJIBHBIX pabOT
/1
1 KonTponpHas padora "UccinenoBanue GyHKIHA ¢ TOMOIIHIO TPOU3BOTHON"
2 KoHntposnbHas padora "IlepBooOpa3Hast u uHTErpas"”
3 Kontponbnas pabota "I'paduku TpUrOHOMETPUUYECKUX (PYHKIIHIA.

TpuronomeTrpuyeckrue HepaBeHcTBa"

4 Konrponsnas pabora "HppanuoHaisHble, I0OKa3aTeabHbIE U JOrapupMUUECcKUe
HepaBeHcTBa"

5 KoHnTtponbHas padora "KomruiekcHbie yncna"

6 KonTponsnas pabora "Teopus nenbix yucen"

7 KonrtponsHas padora "Cucremsl paliiOHaIbHBIX, HPPALIMOHAIBHBIX TOKA3aTENbHBIX U
JorapupMUUecKux ypaBHEeHU"

8 KontponbHas pabdora "3anauu ¢ mapamerpamu”

9- | UroroBast KOHTpoOJIbHAS paboTa (MPOMEXyTOUHAs aTTecTalus) — 24aca

10

KonTtpoabHnas pa6ora
"HUccaenoBanne PyHKIUI ¢ MOMOUIBIO POU3BOAHOM "



1. Jana pyurmua y = x® —~ 3x2 + 4. Haiizwrre:

a) IPOMeXKyTKH BO3pacTaHnsA ¥ yObIBaHUS (DYHKITUK;

0) TOUKH 3KCTpPEMyMa;

B) HauOoJbIllee M EAMMeHbIIIee 3HAYeHNA (PYHKIIHA HA
orpeske [—1, 4].

2. ITocrpoiiTe rpaduk GyHKIEA
y=x3—3x?+4.

3. CocraBbre ypaBHeHUe KacaTelbHON K rpa@uKy PyHK-

muu y = 4Jx BTOUKe x = 4.

4. Ilnomane mpamMoyroassoro yuacta 144 m%. Ilpu ka-
KHUX pasMepax ydacTKa IJIHHa OKPY KaIOIIero ero 3a0o-
pabyner HauMeHbIIeH?

5. ITocTpoiire rpadhuk GyEKIAY
_x'-4
x*+4

KonTpoasnas padora «IlepBoodpasznas»

Hokaxure, uro OGyHKOHS Y= éXS —C0S2X dABIsAETCS NEepBOOOpazHON ans  (QyHKIUU
y = Xx* +2sin 2x.

2 3 . .
Jns bynkuun Yy = m e HalauTe Ty nepBooOpa3Hyto, rpa@uK KOTOPOH MPOXOAUT

uepes 3agannyio A (-3;-2).

e 1 S4x° —5x% +2x+1
Beruucnure onpeaenéHHbli HHTErpai: a) J. T +sin x [dx; 0) I 5 dx.
2 X 1 X
Haiinure nmomans Gurypsl, orpaHu4eHHON JUHUSIMU Y =1+ X2, y—2=0.

UssecTHo, uto ¢ynkuus Yy =F(X) — nepoobpasnas mms ¢pyskmuu Yy = (25X — X°)Vx —3.
Hccnenyiite pynkmuio Y = F(X) Ha MOHOTOHHOCTD U 9KCTPEMYMBI.

a
[Mpu KaKKX 3HAYCHUSX TTAPAMETPa d BBIMOJIHACTCS HEPABEHCTBO J‘(4X —a)dx<5a—-67
1

KonTtpoabnas padora
"I'paduku Tpuronomerpnyecknx pynkuuii. Tpuronomerpuyeckue HepapeHcraa'

JIoKaKuTe TOXKIECTBO:
1-cos2w _
a) Trresz 7 ¢ ,

0)

x__ _Bx
-:-:-sx+-:-:|r52x+-:osﬁx+cus'?x=-I--:u:xs?-:-:-s?-:u:-s-l-x



shix
Eg.'T—x ;|1+si'|x
Vmpocrtute BeIpaxkenue -t 2 :
Bouiyuciiure 2sn 3cos by —sn By, eom shox —cosx =09

cos' Y, eom tg|.3;T+x '|=— ! X-|‘T3'_T.|
Haiiqure 2 T E T
[#7]
Haiiaure KOpHU ypaBHEeHHs Sh8xtosZx=shTxesix, pypa ieskalime mpoMEKyTKy - .
Pemnre ypaBHeHue:
a) AZsh x—fcnsx:-.,f’ 6) sin 2+ Dotge =3

o0~ L

r5i‘|il‘IRl'l - haros ——||
7. Beraucnure | 5, | N
8. Pemnte ypaBHeHpe S50 2¢-Lishdoms)+7 =0

KonTpoabHasi padora
"HppanuoHajibHble, IOKa3aTeJbHbIe U JorapupmMuyeckue HepaBeHcraa'

1 2
+ =
x(x-2) (x-=1)°

1. Pemure ypaBHeHuE: a)

6) 2sin xcosx+\/§—2cosx—\/§sin Xx=0;

B

) 0,5\2x—l\—3 _

log , , log 5 25 -0
2. Pemmre HEPABEHCTBO: a) 10g 5 (—5x +6) 0) |2X +:q =25x+15.

__ n58-x
3. Pemmute ypaBHEeHHE log 5 (x + 25) = 2°"".

4. Pemute ypaBHCHHE |S|n X| =SIN X + 2COSX.

5. BHyTpu paBHOOEIPEHHOTO MPSIMOYTOJILHOTO TPEYTOJIbHUKA CITyIaiiHBIM 00pa3om
BbIOpaHa Touka. KakoBa BEpOSTHOCTh TOT0, YTO OHA pacloyiokeHa OMKe K BEpIINHE
IPSIMOTO yIJia, YeM K BEpIIMHAM OCTPbIX YIJIOB TPEYroJbHUKA?

sin (— ﬁj =log,(x* +6x+12).
6. Pemmure ypaBHeHwue: 6

KonTtpoabsnas padora "KommiexkcHsie yuciaa"

1. Berumcnure:

4
a)'5+:'—2+3 , 6)1_,_:' .
2. M3006pa3ute Ha KOMILUIEKCHOM MIIOCKOCTH:
a) CepeIMHy OTPE3KA, COEMHSIONIEro Touky *+% 3+ -
.

g I=o;
0) MHOKECTBO TOYEK Z, YJJOBJIETBOPSAIOIINX YCIOBUIO 4

B) MHOJKECTBO TOUEK Z, YIOBJIETBOPSIONIHNX yCIOBHIO FI= 3,
3anumuTe KOMIUIEKCHOE YUCIIO B CTAHJAPTHON TPUTOHOMETPUUECKOM popme: a)s-6  §)-+-%,
Pemure ypaBHeHHe * -2+2=0,

~ow



|'—1+i'-,l.":i_ |
br ]
5. Bprumcaoure '

6. Pemure ypaBHeHHE 7 +3+4=0

7. Halimute MHOXECTBO TOYEK, H300PaKAIOIINX KOMIUIEKCHBIC YHCIIA, YOBIETBOPSIOIINE
(|lz-i=1

1«1
YCIIOBUSM: llz+

KonTpoubnas pa6ora "Teopusi neanix yucea"

1. B kiy6Ge 25 cnoprcMmeHOB. CKOJIBKMMU CIIOCOGaMHM M3 HHUX MOXKHO
COCTABUTH KOMaHAY W3 YeThIPEX UYEJIOBEK AJISA YYaCTHUHA B YeThI-
pexaTamHO# a3cradeTe C y4eTOM HNOopAAKa mpo6Gera 3Tamos?

2. CKOJIBKO TPexX3HAYHEIX YMCeJI MOXXHO COCTaBHUTH M3 nudp 1, 2,
3, 4, O Ipu yCcJOBHH, UTO KaKJaasda nudpa MO>XeT BCTPETUTHCSA
B 3aIlMCH YHCJIA JIUINb OAUH pas?

3. Pemure ypaBaenue AZ_; — C. = 98.

5
2 1
4. HanouinuTe pasjio’KeHUue CTeIleHU OMHoMAa (2x - -;) .

5. 3 xosoapr B 36 KapT BBITACKHMBAIOT ABe KapThbl. KakoBa Bepo-
SITHOCTH H3BJIeUb IIPU 3TOM KapThI OGUHAKOBOMI mMacTu?

6. Ha npsamoit B3ATHI 6 Touek, a Ha ImapaJjJjeJjIbHOIl el nmpaMoil —
7 Touek. CKOJIBKO CYIIIECTBYET TPeyTroJIbHHUKOB, BEPIUIMHAMU KO-
TOPBIX ABJIAIOTCA JAaHHBbIE TOUKHU?

KonTpoabHasi padora
"CucTeMbl palliOHAJIBHBIX, HPPANMOHAJIBHBIX N0KA3aTEJbHbBIX H JTOrapu(MUYeCKHUX
ypaBHeHuil"

Pewmre ypastenne: a) VX+6 =0,25x+0,25; 6) (5 ™ —D/4x+2 =0.
2. Pemmre HepaBeHCTBO: a) 1+ 6X — J7-3x>0.
3. Pemmre cucremy ypaBHEHHI: a) X' +y =26, 0) 2x+ Z\N =3Vx,
Xy =5. X+y-5=0
X+Yy<5,
4. Haiigure muomans GUTypsl, 3aJaHHOW CHCTEMOM HEpaBeHCTB 1 X — Y +52>0,
y+1>0.

5. I[OK&)I(I/ITG, qTO I JIFOOBIX HEOTPULATCIIBHBIX YHUCCII au b BBITIOJIHACTCSA HEPABCHCTBO
(a+b)(@a+2)(b+2)>16ab.

6. Pemmre ypaBHeHue B nenbix ynciaax 5X+3y =11

7. Tpu maHHBIX 9KCIa 00pa3yrOT apu(PMETHUECKYIO porpeccuto. Eciu TpeTuit uieH nporpeccuu
YMEHBIUIUTH HA 3, TO MOJYYEHHbIE TPU YUCIIA COCTABAT F€OMETPUUECKYIO TTporpeccuto. Ecnu

. . . 4
BTOPOU YJICH 3TOU T'COMETPUUYCCKOMN IMPOrpeCCMM YMCHBIIWUTL Ha § , TO MOJYYCHHEIC TPHU

qurcjia BHOBb COCTABAT r’COMCTPHUYCCKYIO ITPOTrPECCHUIO. Haiigute gaHHbIe 4yKcia.

Koutpoabnas padora "3agaum ¢ napamerpamu"

1. HaiinuTe Bce 3HaU€HU @, IPH KOTOPBIX YpaBHEHHE



2 2 _ g, 4 2
(x +2x+ 2a) =5x"+5 (x T a) ‘UMEET €JUHCTBEHHOE peleHue Ha otpeske [0; 2].
2. HaiiguTe Bce 3HaueHUA &, IPU KOTOPBIX yPaBHECHHE

2 2 4 2
(¥ —x—a)” =22"+2(x+a) MMEET eIMHCTBEHHOE penlenue Ha orpeske [-1; 1].
3. Haiinure Bce 3HAUYCHUS &, IPU KaXKIOM U3 KOTOPBIX YPABHCHHE
’ 1
4lax—x")+———=+4=0
ax—x UMEET POBHO JIBa Pa3IM4YHBIX KOPHS Ha IpoMexyTke [-1; 1).
4. Tlpu KaKux 3HAUCHHAX ITapaMeTpa a ypaBHEHHE

2_2 2_4
X X+ a a:()

2 _
xm—d HMEET POBHO 2 pa3IUYHbIX PEILICHUS.
5. HaiiguTe Bce 3HaueHus napaMerpa a, pu Kaxa0M U3 KOTOPBIX YpaBHEHHE

¥ —dx+a B
5x2 — 6ax + a?

HMECT POBHO JIBa PA3JIMYHBIX PCILICHUA.

HTorosasi KOHTpoJIbHAA paboTa
(mpoMe:XyTOYHASI ATTECTAIUSA)

1. Pemiute ypaBHeHUe:

a) V9 — x2(2cosx — 1) = 0;

6) lg?x + 4lg 75 = 1;

B) V4x + 12 + /12 - 8x = /28 + 8x.
2. PemnTe HepaBeHCTBO:
a) log,(8x — x?) + \/510&,1 < 0
2

6) 3 +x—|x—1|>1;

B) 5-3——*53 > 2log,+/3.

3. Pemute ypaBHeHue B meJbIX uucaax: 12x — 5y = 4.

x+3y_4x—3y -3
4. Pemmnre cucTeMy ypaBHeHui { X — 3y x + 3y
34y — x2 = 9,

?

5. Pemure ypaBHeHue log, (x° + 2) = cos nx.



		2024-02-13T12:36:20+0500
	Кандаурова Римма Ибрагимовна
	Я являюсь автором этого документа




