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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTeMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBaET WHCTPYMEHTAIbHYIO 0a3y Iuis
U3yUEHUSI BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIICHHE 00y4YalouIuXcs Ha ypOBHE, HEOOXOAUMOM
I OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (HOopMyIHpyeT CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN XKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMU alreOpbl M MAaTeMaTHYeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHNe M KOHKpEeTH3aluio, a0CTparupoBaHWE U AaHAJOTUIO, (OpPMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETALMA  TIOJYyYCHHBIX  PEIICHHWM, 3HAKOMSTCA C  NpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe W HayajlaM MaTeMaTHYEeCKOTro
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BeIYHCIeHUs», «DyHKIIMN U Tpadukn», «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTUYeCKOTr0 aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC



COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMH M pasjenamu. JaHHbIH
y4yeOHBII KypC SBISIETCS HWHTErpaTUBHBIM, IIOCKOJbKY OObEAMHSAET B cebe
coJiep)KaHUE HECKOJbKMX MAaTEMaTUYECKUX JTUCHUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiuecsi OBJaJeBarOT Bcé Ooiee
IIMPOKUM MaTEMaTHYECKHM arapaTroM, Y HUX MOCJIeI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsT CaMOCTOSITENTFHO C(HOPMYITMPOBAHHONW MaTeMaTHIECKOW 3a/laud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI'0 0011ero oopa3oBanus. Ha ypoBHe cpeaHero oOriero
oOpa3zoBaHus 0co0oe BHUMaHue  yJessieTcss  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHSI, OLIEHWBATh UYUCIIOBBIC BBIpaXXCHHS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBAa HATYpaIbHBIX, IEIBIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIHenu(pUIeCKue 3aJayd ¢ Olepaluu: JAeJeHUe Haleno,
OTIEpUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenTbHOMY paCIIMPEHUIO Kpyra HCHOJB3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMHU MX NMPUMEHEHUS Ul PEIICHUS Pa3IUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETU3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peaIM3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs OBJAJEBAIOT pPa3IMYHBIMM METOJAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMHM C MOMOILBIO MPOU3BOJHON, NMPU PELICHUH MPUKIAJIHBIX



3aJla4 M 3aJa4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHBIIUX 3HAUYECHUN (PYHKIIHU.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKK€ BBIPAKECHHI,
COJIepKallMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO airedpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHudd, paboTbl €  CHUMBOJBHBIMM  (opMamMH,  IPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BMJI€ PAaBEHCTB U HEpPABEHCTB. Ausredpa
npepiaraeT 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpELICHHUsS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JuHUS «DyHkuMM U Tpa@uKu» TECHO
HEepeyIeTaeTcs ¢ APYTMMHU JMHUSIMHM Y4YEOHOIro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKLUMI Uil pElIeHUs 3aJad U3 JIPYyruX y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynaensiercss (GOpMHPOBAHUIO YMEHUsSI BhIpaKkaTh (GOpMYyIamMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTHYECKOU, rpaduueckoil u cioBecHoM. Ero usyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MaTeMaTHYECKHX, TaK U NPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaoOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE pealbHbIX CUTYyalHid,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHaiM3a CIocOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTUUYECKOTO U
KPEaTUBHOI'O MBINUICHUS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O



BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 X aBTOpax.

ConeprkarenbHO-METOAUYECKass TUHUS «MHOXXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKU M UCIOJIb30BaTh €0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTHUKW KaK HAyKd CIEIyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIILIEHUS
oOy4Jaronmxcs, mo3BOJIIET UM CTPOUTHh CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOrO0 MOJEIUPOBAHUS, KOTOpPHIE IMPHU3BAHbI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENECH peaibHbIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHusl BIUIETEHBI B KQXK/IbIN U3 pa3iesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCd IJis pelleHusl MpUKIaAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTUIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEMICHUS TMPUKIATHBIX 33134
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble Mepuoauueckue apobu. I[lpumenenune npoOel M MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEMCTBUTEIBLHOIO Yncia U ero cpoicTea. [IpuOmmkEHHbIE BBIUMCIIEHUS, [TpaBUiIa
OKPYIVICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypalbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

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

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PELICHUSI LIETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOTO4YJ€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
kodddunmentamu. Teopema Buera.

[IpeoOpa3zoBanus YHCIOBBIX BBIPAXKEHU, COJIEPIKALINX CTEIICHU U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UppallMOHAIBHBIX  ypaBHEHHMH. PaBHOCWIBbHBIE  MEpeXoJpl B  PELIECHUU
UPpaLOHAIbHBIX YPaBHEHMIA.

IToka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHHS IMOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BEIpOXKEHUH, COACPKAIUX JIOTapU(PMBI.

Jlorapudmuyeckue YpaBHEHMUS. OcCHOBHBIE METOBI pereHns
aorapuMUYECKUX  ypaBHEHHMHA. PaBHOCWIbHBIE Mepexoibl B  pPEUICHUH
aorapu(pMUYECKUX YpaBHEHUH.



OcHoBHbIE TPUTOHOMETPUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX BbIPAKECHUM. PelieHne TpuroHoMeTpuIeCKUX YpaBHEHHM.

Pemenne cucreM nMHENMHBIX YypaBHEHHMM. Marpuia CUCTEMBbI JIMHENMHBIX
ypaBHeHui. Onpenenutens MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIUMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHCIUTENS ISl PEIICHUS
CUCTEMbl JIMHEMHBIX YypaBHEHWH. PelieHue NpUKIANHBIX 3aJa4 C IOMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHMU. VcciaegoBaHue MOCTPOEHHON MOAEIH C
MIOMOIIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C [OMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMYHBIX OO0JacTel HAayKu M pealbHOU
KU3HHU.

DYHKIUHN U TPaPUKU

@OyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3aumHO 00paTtHBIE (QYHKIUU.
Komnozunmst @ynknuit. I'paduk QyHkmuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@ukoB (yHKIUMA.

OO6nactp omnpeneneHuss 1 MHOKECTBO 3HaueHH pyHkiuu. Hymum QyHkouu.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
byakuun. [IpoMeXyTKkM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Hanbosnpiiee 1 HauMeHbllee 3HaueHus GYHKIIMU Ha TTPOMEXKYTKE.

JluneiiHasi, KBaJpaTUdHass W JPOOHO-IMHEHHasT (QYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX rpauKOB.

CrenenHast pyHKUMS ¢ HATypaJdbHBIM U LIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduKk KOpHS N-OW cTeneHu Kak (yHKUUH OOpaTHOU
CTENIEHU C HaTypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass W Jorapupmuyeckas (QyHKIHH, UX CBOWCTBA U TIpaUKU.
Hcnonp3oBanue rpadukoB GyHKIUI 1715 pelIeHHs] ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

(DyHKIHMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajau3a

ITocnemoBaTeAbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTH4eCKON WH]TYKIIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
NOCJIE0OBATENIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaro1as
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMETpHUUECKON
IIPOTrpeCCUr. JIMHENHBIN U SKCOHEHIMAIBHBIN poCT. Yncno e. Dopmyiia CII0KHBIX



IpoueHTOB. lcnonb30BaHHE TMPOrpeccUr I PELICHHS PEAJbHBIX 3ajad
MPUKJIATHOTO XapaKTepa.

HemnpepoiBable GyHKIIMM W uX CBOMCTBA. TOukM paspbiBa. ACHUMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMNA HEMPEPHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKIUH U1 penieHus 3a1ay.

[lepBas u BTOpas npousBoaHbie GyHkuu. OrnpeaeneHue, reoMeTPUIECKUN U
(bu3MUeCcKuil CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOUN K Tpaduky QyHKIIHMH.

[IpousBoanble  anemMeHTapHbIX  QyHKiud.  [IpousBomHass ~ CyMMBI,
IPOU3BEACHUS, YACTHOTO U KOMIO3UIIMU (DYHKITUH.

MHoxecTBa M JIOTHKA

MHOX€eCTBO, OIepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JlmarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMUCAHUs pEeaJbHbIX MPOLECCOB WU SBJICHWM, MpPU PEIICHUU 3a1ad U3 APYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTH LENbIX
yycelsl, HauOombIui oOmui aenutens (mamee — HOJI) m HamMmeHnbimee ooOimee
kpaTtHoe (nanee — HOK), octatkoB 1o moayinto, anropurmMa EBkiauga ans pemeHus
3a/1a4 B LIEJIbIX YHCTIaX.

KommnekcHble uucna. AnreOpanyeckass W TpPUTOHOMETpUYEcKas (OpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApupMETHYeCKHe OIepanuu ¢ KOMIUIEKCHBIMHU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTreneHn u3 KOMIUIEKCHOrO uncna. [Ipumenenue
KOMIUJIEKCHBIX YMCE ISl PEeIIeHHs] (PU3NUECKUX U TEOMETPUIECKUX 3a7ad.

YpaBHeHUs U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTb YpPaBHEHUW U HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PelieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcHOBHBIE METOJBl PEIICHUS TOKA3aTCIbHBIX U  JIOTAPUPMUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3AaTENbHBIX U JOTAPUPMUIECKUX YPAaBHEHU.



PammonansHble, WppanmoHaIbHBIC, TOKa3aTelbHbIE, JIOTapUPMUUYECKUE U
TPUTOHOMETPUYECKUE YpPABHEHUS, HEPABEHCTBA WU CHUCTEMbl C I[apaMETPaMH.
[TocTpoeHne u uccnemoBaHUE MATEMATUYECKUX MOJICJIEM pEajibHbIX CHUTYAIlU C
MOMOIIIBIO CUCTEM YPABHEHUU C MApAMETPAMMU.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUyHbIX o0JiacTeld HayKu U peasibHOM
KU3HU, UHTEPIPETALUS ITOJTYUYECHHBIX PE3YIbTATOB.

DyHKUMU U TPaPUKH

I'paduk xommosunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckne PyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne MeTOabl pEIICHUS UPPALMUOHAIBHBIX, IIOKAa3aTEIbHBIX U
JorapuMUYECKUX ypaBHEHUNW M HEpaBeHCTB. ['paduueckue METOIbl peIIeHUs
3a/1a4 ¢ MapaMeTpaMH.

Ucnons3oBanue rpadukoB QGyHKIMN ST KCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELIEHUU 3aad U3 APYTUX YYEOHBIX
MPEIMETOB U PEATLHOU KU3HU.

Havaja MaTeMaTH4eCKOro aHajau3a

[TpumeHeHue MpOU3BOAHON K MCCIEI0BaHUIO (PYHKIHMA HA MOHOTOHHOCTb U
skcTpeMyMmbl.  HaxokneHue — HauOonbIIero M HAUMEHBIIEro  3HAYEHUU
HEMpEephIBHON (DYHKIIMU HA OTPE3KE.

[IpumeHeHne TPOU3ZBOAHOM Uil HAXOXKICHHS HAWIYYIIEro PEIICHUs B
NPUKIAIHBIX 3a/adax, JUisl ONpPEACIICHUS CKOPOCTM M YCKOPEHMs IMpouecca,
3a1aHHOTO (hOPMYJION WK TPAPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. IllepBooOpasHbie
aneMeHTapHbIX QyHKMi. [IpaBuia HaxoXaeHUs TepBOOOPa3HBIX.

WNurerpan. I'eomeTpuueckuit CMBICII UHTETpaa. Brrancnenune
onpenenéHHoro uaTerpaa no Gopmyne Herotona-Jleitbuuiia.

[Ipumenenne wHTErpana Jisg HAXOXIEHUS IUIOMAACH TUIOCKMX (uryp u
00BbEMOB reOMETPUUYECKUX TEJL.

[Tpumepsl pemenuit  auddepeHManbHbIX ypaBHEHUH. MaTemMaTH4ecKoe
MOJICIUPOBAHUE PpEATbHBIX TPOIECCOB C MOMOUIbI0 U depeHIInaTbHBIX
YPaBHEHUM.



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(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICICTBOBATh C COLUUAIBHBIMA MHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUUCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
UHTEpECcax 3I0pOBOTO U 0€30MacHOTro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa30BaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMAHHUE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXaroleld cpepl, IUIAHUPOBAaHUE ITOCTYIIKOB M OIEHKHM HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKONH HayKd Kak cgepbl YeJOBEUECKOW JeSITeIbHOCTH, JTaloB &
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYCCKON KyIbTYypOod KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYCCKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUH MEXAy TMOHATUAMH, (HOPMYTUPOBATH
OTIpeJICICHNS TIOHATHH, YCTaHABINBATh CYIIECTBCHHBIN MPHU3HAK KiIacCU(DHUKAINH,
OCHOBaHWS JIJ1s1 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOPa30BBIBATH  CYKIICHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATECIIbHBIC, EAMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPECUHUS
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHU, YMO3aKIIOUCHH 110 aHAIOTUH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUMA
(mpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBO/IBI;

BbIOMpaATh croco0d pereHus: y4eOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpollecca, a TakXKe BBIJIBUTAThH
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIIUTEI WHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAITU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uH(popManu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TTUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHCHUS IO XOJy PEIICHUS 3a/avH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
nuainora, oOHapy)KWBaTh Pa3IMYMe M CXOJCTBO TO3WIMK, B KOPPEKTHOU (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U 0OCOOCHHOCTEH ayTUTOPHUH.



PerynsiTuBHBbIC YHHBepcaIbHbIe Y4eOHbIE NelCTBUA

Camoopranuszanus:

COCTaBJISATh IJIaH, JITOPUTM pELICHUs 33JlauM, BEIOUpaTh COCOO peleHus C
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEIICHU ¢ y4ETOM HOBOM MH(pOpMaIuy.

CaMOKOHTPO./1b, SMOLMOHAIbHBIN HHTEJJIEKT:

BIAJeTh  HABbIKAMU  IIO3HABaTEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3yjbTaTa pelIeHUs
MaTeMaTU4yeCKOM 3a/1auu;

OPEeIBUACTh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 3aJauu,
BHOCUTbH KOPPEKTUBBI B J€SATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIN U YCIOBUSAM, OOBSCHATH IPUUNHBI
JOCTUXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHUMAaTh U WCIOJIb30BaTh NPEUMYILECTBA KOMAHIHON M WHJMBHUAYaTbHOU
paboThl MOpU peHIeHUuH Y4YEOHbIX 3aJa4, [PUHUMATh 1Ie€Jb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHON pabOThl, pachpeneisiTh
BUJIbI palOT, JIOroBapuBaThbCs, OOCYXAAaTh TNPOILIECC U pe3yiabTaT pabdoTHI,
000011aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax palboThl (00CYXIEeHUs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HHBIE), BBIIOJHITH CBOK YacTh pabOTBl U
KOOPJMHUPOBATh CBOU JEWUCTBUS C JPYTMMH YJI€HAMU KOMaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJIEHCTBHUS.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kjacce oOyJaromuics TOJNYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAIH3a:

Uncsia 1 BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPANMOHAIBLHOE YHCIO, MHOXKECTBA
palMOHANIBHBIX U JEHCTBUTEIIBHBIX YUCEI, MOYJIb ICCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPONEHTHI JJI PEIICHUS NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;



OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY Pe3yJbTaTa BbIYMCICHUN;

CcBOOO/IHO ONEpUPOBATh MOHATUEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAIIYI0 OPMY 3aIIUCH JEHUCTBUTEIbHBIX YHCEI Ul PELICHHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTABICHUS JaHHBIX;

CBOOO/IHO OIEpPUPOBaTh MOHATHEM: apUPMETHUUECKUN KOPEHb HATypajlbHOU
CTEIECHHU;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM OKA3aTENEM;

CBOOOIHO ONEpUpPOBaTh MOHATUSAMU: JIOTapu(pM YHCTA, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC
YUCJIOBOT'O apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOIO
aprymeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHATHSAMHU: TOXJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS PaUUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATHh MOHATUAMH: MHOTOWIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(ULUHUEHTAMH, KOPHU MHOTOYJIEHA, HPUMEHSThH
JIEJIEHUE MHOTOYIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELLICHUS 3a/1a4;

CBOOOJHO ONEPHPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEWHBIX YpaBHEHW,
MaTpulla, ONPENCIUTENb MATpULBI 2 X 2 W €ero TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONpENENUTeNs 2 X 2 g BBIYHUCICHHS €ro 3HA4eHUs,
IPUMEHATh ONPENCINUTENN [UIl PEUICHUS CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAIBHBIE CUTYAllMU C MIOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
UCCIIEN0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOILIBIO MATPHULl U OIPEIECIUTEICH,
VHTEPIPETUPOBATH MTOJTYyYECHHBIN PE3yJIbTaT;

UCTIOJb30BaTh CBOMCTBA JEHCTBHM C KOpHSAMH Ui TpeoOpazoBaHUs
BBIPAKECHU;

BBITOJIHATH MpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEICHH C
palMOHAIIBHBIM ITI0KA3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;



CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
norapuMuyYecKue ypaBHEHUS, HAXOAUTh WX PEUICHUs C TOMOILBIO PAaBHOCHIIbHBIX
NEPEXO0/I0B UM OCYILECTBIISS IPOBEPKY KOPHE;

IPUMEHSATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI A IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOOIHO ONEepUpoBaTh MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHU;

MOJIEIUPOBAaTh pEAJbHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJauyd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM ammapara ajreopsl.

DYyHKIUHA U TPaPUKU:

CBOOOJTHO OIEpPUPOBATh MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO oOOparHble (QYHKIMK, KoMmo3ulus ¢yHKUMM, rpadux QyHKIUHU,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETEHUS U MHOMXKECTBO
3HaYeHUH QPYHKINHU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMHO OMEpPUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (PYHKIIUH,
nepuoandeckrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBI (YHKLIHMH, HaAuOOJblIee W HauUMEHbLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

cBOOOIHO OTNEPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
HenbIM MoKa3areiaeM, IpauK CTENeHHOW (YHKIUU C HaTypaldbHbIM U IIEJIBIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

ONepUpOBaTh MOHATUSAMU: JMHEHHasA, KBaJpaTUyHas MU JpOOHO-IHHEIHas
(yHKLIMH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: IOKa3aTelbHAs M JorapupmMuyeckas
(GyHKIMH, WX CBOWCTBA U TpaduKH, UCIONB30BaTh MX TpadUKH ISl pELICHHS
YPaBHEHHU;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAs OKPY’KHOCTD,
orpejeNeHue TPUTOHOMETPHUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH I HMCCIEAOBAaHUS TPOLIECCOB U
3aBHCUMOCTEM IpU peUIeHUH 3ajad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (HOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;

Hauaja maTeMaTH4ecKOro aHaju3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apumeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaIOIIasi TeOMETpUUYECKasi MPOTPECCHs, IMHCHHBIN U



AKCIIOHEHITUATIBHBIN POCT, (OpMyIa CIOKHBIX MPOIIEHTOB, UMETh MPEJICTABICHHE
O KOHCTaHTE;

UCIIOIb30BaTh MPOTPECCUM JUIsl PEIIEHUS pPEAJbHBIX 3aJad IMPHUKIIATIHOIO
Xapakrepa;

CBOOOJTHO OTIEPUPOBATH MOHITHAMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHMUS
MOCJIEI0OBATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUSA MATEMaTHYECKOrO aHaldu3a KakK aHajn3a
0ECKOHEYHO MaJbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HENPEpPbIBHbIE (YHKIUU, TOUYKH
paspseiBa rpaduka QyHKIMH, aCUMOTOTHI Tpadrka GyHKIINY;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIUS, HENpepbiBHas Ha OTpE3Ke,
MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUN JIJIsl PEIICHUS 3a/1a4;

CBOOOJIHO OMNEpPUPOBATH TMOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTelbHas K rpaduky GyHKIHY;

BBIYUCIISITH MTPOU3BOAHBIE CYMMBbI, NMPOWU3BEACHUS, YACTHOTO U KOMITO3UIIUU
JIBYX (PYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUHA;

UCIIOJIb30BaTh T€OMETPUUYECKUN W (U3MUECKUH CMBICT MPOU3BOJHOM IUIs
peleHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATH  TOHSATUAMHU: MHOXECTBO, OINEpaluu  Haj
MHOKECTBaAMU;

MCII0JI30BAaTh TEOPETUKO-MHOKECTBEHHBIN arnmapar JJisl ONUCAHUS PEATbHBIX
MPOLIECCOB U SIBJIICHU, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB,;

CBOOOJTHO ONEPUPOBATh MOHATUAMH: OIpPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACTBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHAU3ay:

Uncsia 1 BBIYMCTICHUSA:

CBOOOJIHO OMEPUPOBATh TMOHSATUAMHU: HATypajJbHOE U IEJIO€ YHUCIIO,
MHOKE€CTBA HATYpaJbHBIX W LEIBIX YUCEI, HCIOJB30BaTh IMPU3HAKU JICIUMOCTHU
uensix yucen, HOJ[ 1 HOK naTypanbHbIX 4Mcel Jyisl pelieHus 3aja4, IPUMEHSITh
anroput™m EBkinaa;

CBOOOJIHO ONEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHbIC YKCIIAa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHSIMHU: KOMIUIEKCHOE YHCIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTABISATh KOMIUIEKCHBIE YMCJa B anreOpandeckoud u



TPUTOHOMETPUYECKON (hopMe, BBIMIOJIHATH apUPMETHUECKHUE OIEpali ¢ HUMHU U
n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHbBIE, MOKa3aTelbHbIE U
aorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHS C  [OMOIIBIO
PaBHOCWIIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOpP KOpHEH TMpU pEUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTb YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIbHBIX, UPPALIMOHAIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarb paloOHaJIbHbIE, MppauyoOHalbHBIE, NIOKa3aTeJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKaIlle MOJYJIM U IapaMeETPBhI;

IPUMEHSTH TpaduyecKre METO/bl JIsl PEIICHUs YPaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C IapamMeTpamu;

MOJIETIUPOBATh pE€albHbIE CUTYallMM Ha $3bIKE anreOpbl, COCTABISTH
BBIPQ)XCHUS, YPAaBHCHMs, HEPABEHCTBA W HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCJIEIOBAaTh IOCTPOEHHBbIE MOJIENM C HCIOJb30BAHUEM allapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYYEHHBINA PE3YIIbTAT.

DOyHKUMU ¥ TpaGuKH:

CTPOUTh TpaUKU KOMIO3UIUU (PYHKIUMH C MOMOIIBI 3JIEMEHTAPHOrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3HIIMM IBYX (DYHKLHU;

CTPOUTh TE€OMETPUYECKHE 00pa3bl ypaBHEHMH W  HEpPaBEHCTB Ha
KOOPAWHATHOM IIJIOCKOCTH;

CBOOOJIHO  OMEpPUpPOBaTh MOHATUAMHU: T'PAPUKH TPUTOHOMETPUUECKHUX
byHKumit;

OPUMEHATHh (QYHKIMHM A7 MOJAETUPOBAHUA M UCCJICIOBAaHUS peallbHbIX
IIPOLIECCOB.

Hayana MmareMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOJHYIO /Ul UCCIIEAOBaHUS (HYHKIIMH HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIIEE U HAUMEHbIIEe 3HaYEHUsI (PYHKLHUN HENPEPHIBHOM Ha
OTpE3KE;



VCIIOJIB30BaTh NPOM3BOAHYIO JUISI HAXOXJICHHS HAWIy4yllero pEelICHUs B
INPUKIAAHBIX, B TOM YHMCJIE COLMAIbHO-DKOHOMHYECKHX, 3aJayax, i
OTpEeJIeICHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aaHHOro ¢GopMyson Wiu
rpagukom;

CBOOOJTHO  OMEpUpOBATH TMOHATUSIMHU: TEPBOOOpa3Has, OMNpPENeIEHHBIM
UHTETpaj, HAXOAWTh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIMH U BBIYUCIATH
uHTerpai o popmyne Herotona-Jleibnua;

HAXOJUTh TUIOLIAAN IIOCKUX GUTYP U 00BEMBI TEJ C TOMOIIBI0 UHTETpalia;

UMETh NPEACTABICHHE O MAaTEMaTHUYECKOM MOJIEIMPOBAHUM Ha MpPUMEpE
cocTaBiieHUs TUPPepeHIINAIbHBIX YPAaBHEHU;

pemaTth NpUKIAJHBIE 3a4a4H, B TOM YHUCJIE COLUHAIbHO-3KOHOMHYECKOTO M
du3znuecKkoro xapakrepa, CpeJcTBaM1U MaTEMAaTUYECKOTO aHAJU3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne HaumeHoBaHue pa3ieioB U TeM daekTpoHHbIe (LM (pPOBbHIE)
Kontpoabnsie | IIpakTnyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
MHO0X€eCTBO JE€HCTBUTENIBHBIX YHUCET.

1 MHorouieHsl. PalimoHanbHbIE ypaBHEHHS U 24 5 bubmuoreka [JOK
HepaBeHCTBA. CHCTEMBI TMHENHBIX https://resh.edu.ru/subject/51/10/
ypaBHEHUH

5 Oynkuuu U rpaduku. CreneHHas GyHKIHSL 12 1 bubnmnoreka [HOK
C LEJIBIM ITOKa3aTelIeM https://resh.edu.ru/subject/51/10/
ApudmMeTnueckuii KOpeHb N-0i CTETICHH. bubanoreka LHOK

3 15 1 .
HppanuonanbHble ypaBHEHUS https://resh.edu.ru/subject/51/10/
[TokazarenpHas ¢pyaxmus. [TokasarenbHbie bubanoreka LHOK

4 10 2 .
ypaBHEHUs https://resh.edu.ru/subject/51/10/

5 Jlorapudgmuueckast QyHKITHSL. 18 1 bu6mmoreka [IOK
Jlorapudpmuueckne ypaBHEHHs https://resh.edu.ru/subject/51/10/

6 TpUroHOMeTpUYECKHE BBIPAKEHUS U 29 1 bubnmnoreka [HOK
YpaBHEHUS https://resh.edu.ru/subject/51/10/

bu6nmoreka [JOK

! Hocenoparenbioctit u nporpeccii 10 . https://resh.edu.ru/subject/51/10/

bub6nunoreka [JOK
H Bl 2 1 .

8 CpepLIBHEIC pyHKLiH. [TponsBoHas 0 https://resh.edu.ru/subject/51/10/

9 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIUS 5 5 bu6nunoreka [JOK
3HaHUHU https://resh.edu.ru/subject/51/10/

OBUIEE KOJIMYECTBO YACOB I10 136 12 0
[MPOT'PAMME
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https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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11 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM daekTpoHHbIe (LM pPOBbHIE)
Konrpoiasbnsie | IIpakTnyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTesibHbIE PeCYpPChI
padoThI padoThI
1 HccnenoBanre GyHKITUN ¢ TTOMOIIBIO 29 5 bubnnoreka [HOK
MIPOU3BOTHOM https://resh.edu.ru/subject/51/11/
bubmnoreka IJOK
2 Tepsoobpasias 1 uHTerpan 12 1 https://resh.edu.ru/subject/51/11/
3 I'paduku TpuroHoMeTprUeCcKIX QyHKIHH. 14 1 bub6muoreka [IOK
TpuroHomerpryeckre HEpaBeHCTBA https://resh.edu.ru/subject/51/11/
NppanuoHanbHbie, MOKa3aTelbHbIE U bubanoreka LHOK
4 24 2 .
norapuMUYECcKre HEpaBEHCTBA https://resh.edu.ru/subject/51/11/
bubmunoreka IJOK
> Kowruiekcrie urcia 10 1 https://resh.edu.ru/subject/51/11/
bubmuoreka [JOK
H 1 1
6 GTYPAILHBIE H LEIBIE THCHa 0 https://resh.edu.ru/subject/51/11/
Cuctembl parioOHAIBHBIX,
7 HMppaIMOHATILHBIX TOKA3aTEIbHbBIX U 12 1 bubmorexa [JOK
PPatt N https://resh.edu.ru/subject/51/11/
Jorapu(MUYECKUX YpaBHEHHIA
bu6nunoreka [JOK
8 Sazadu ¢ napameTpamt 16 1 https://resh.edu.ru/subject/51/11/
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 9 bu6mmoreka I[JOK
3HAHUM https://resh.edu.ru/subject/51/11/
OBUIEE KOJIMYECTBO YACOB I10 136 12 0
[MPOI'PAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4yacos
Ne Hara DeKTpOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bceero U3y4eHust o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
PaunonannHble yucia.
1 OOBIKHOBEHHBIE U IECATUYHBIE 1 04.09 bubmnoreka IHOK
IpolOu, POIEHTHI, OECKOHEYHBIE ' https://resh.edu.ru/subject/51/10/
MePUOINYECKUE TPOOH
PanmoHnannHbBIE Yyncia. 04.09
5 OOBIKHOBEHHBIE U IECITHYHBIE 1 bu6mmoreka I[JOK
JIpoOH, TPOIEHTHI, OECKOHEYHBIS https://resh.edu.ru/subject/51/10/
MePUOINYECKUE TPOOH
[Tpumenenue npodeit u 05.09
3 I poueHTOB J'I$Ip ClLIEHNSA 1 Brbmiorexa HOK
P AP https://resh.edu.ru/subject/51/10/
MIPHUKJIATHBIX 33124
JleficTBUTENIbHBIC YUCTIA. 06.09
4 PanmonanbHbie U 1 bubmorexa [JOK
H https://resh.edu.ru/subject/51/10/
HUppalroHaIbHbIC YnCIa
5 ApudmeTrrueckue oneparnuu ¢ 1 11.09 bubmuoreka IIOK
NEUCTBUTEILHBIMUA YHCIIAMUA https://resh.edu.ru/subject/51/10/
6 Monynb N1eCTBUTENHHOTO YHCTa 1 11.09 bu6mmoreka [JOK
U €TI0 CBOMCTBA https://resh.edu.ru/subject/51/10/
[TpuGnmxEHHBIC BEIYUCIICHUS, 12.09
7 IIPaBUJIa OKPYIIIEHUS, IIPUKHUIKA U 1 bubmmorexa [OK
P PYTICHIA, tp y https://resh.edu.ru/subject/51/10/
OIICHKA PE3yJIbTaTa BHIYUCIICHUI
8 MHOXXeCTBO, OnepaIiy HaJl 1 13.09 bu6nmoreka [JOK



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MHO)KECTBAMH U UX CBOWCTBA.
Huarpammsl Ditnepa-Benna

https://resh.edu.ru/subject/51/10/

MHOI'o4JICHa Ha MHOI'OYJICH C

9 CrapToBast KOHTPOJIbHASA paboTa 18.09 bubmmorexa [IOK
p p p https://resh.edu.ru/subject/51/10/
[IpumeHeHue TeopeTuKo- 18.09
MHOKECTBEHHOTI'O aIapara s
10 OIMMCAHUS PEAILHBIX II po €CCOB U bubmmorexa [OK
MA D port https://resh.edu.ru/subject/51/10/
SIBJICHUH, IPY PEIICHUH 3a7a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB
Omnpenenenue, TeopeMa, CBOMCTBO 19.09
11 MaTeMaTH4YeCKOro 00bEKTa, bu6nunoreka [JOK
CIIEZICTBHE, JOKA3aTEeNbCTBO, https://resh.edu.ru/subject/51/10/
PaBHOCWJIbHBIE YpaBHEHUS
ToxaecTBa U TOXKIECTBCHHEIE 20.09
npeoOpa3oBaHus. Y paBHCHHE,
KOPEHb YPaBHEHUSL.
12 PaI]:HOCIZJII)BHHe aBHEHUS U bubmnorexa [OK
P https://resh.edu.ru/subject/51/10/
YpaBHEHUS-CIIEICTBUSL.
HepaBeHcTBO, pemenne
HEpaBEHCTBA
OcCHOBHBIE METObI PELICHUS 25.09
13 LEJIBIX U IPOOHO-PAIIMOHATBHBIX bubmorexa [JOK
P P https://resh.edu.ru/subject/51/10/
YpaBHEHUH U HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS 25.09
14 LETIBIX U IPOOHO-palliOHAIBHBIX buGnnorexa LIOK
Up p https://resh.edu.ru/subject/51/10/
YpaBHEHUI U HEPABEHCTB
MHuoro4iess! 0T 0gHONU 26.09
N bu6mmoreka [JOK
15 nepeMeHHou. Jlenenue

https://resh.edu.ru/subject/51/10/
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ocraTtkoM. Teopema besy

MHOrouseHsl ¢ UeIbIMA 27.09
16 kodpunmentamu. Teopema bubmorexa [JOK
t L eop https://resh.edu.ru/subject/51/10/
Buera
17 Pemenune cucrem MTMHEHHBIX 02.10 bu6mmoreka [JOK
YpaBHEHUH 30.09 https://resh.edu.ru/subject/51/10/
18 Pemenne cucrem TUHEHHBIX 02.10 bubmuoreka IJOK
ypaBHEHUU https://resh.edu.ru/subject/51/10/
Marpuia cucTeMbl JIMHEUHBIX 03.10
ypaBHeHUH. OnpenenuTenb
19 MAaTpHIBI 2X2, €ero bub6mmoreka IIOK
T€OMETPUYECKUN CMBICIT U https://resh.edu.ru/subject/51/10/
CBOICTBA; BBIYUCIICHUE €TO
3HAYCHUS
Omnpenenurenb MaTpUIbl 2X2, €ro 04.10
20 FE€OMETPUUYECKUI CMBICT U bu6mmoreka [IOK
CBOICTBA; BEIYMCIICHHUE €TI0 https://resh.edu.ru/subject/51/10/
3HAYCHUS
[Ipumenenue onpeaenuTens st 09.10
21 eIICHUS] CUCTEMBI JTMHCHHBIX 07.10 bubmorexa [OK
p . ' https://resh.edu.ru/subject/51/10/
ypaBHEHUN
Permrenue npukiagHeIx 3a1a4 ¢ 09.10
22 TTOMOIIHIO (I:)I/ICTCMBI JIUHEHHBIX bubmmorexa [OK
HIPIO https://resh.edu.ru/subject/51/10/
ypaBHEHUH
UccnenoBanue nocTpoeHHOM 10.10
23 MOJICJIH C TIOMOIIBIO MaTPHII K bubmorexa [JOK
A le Tpat https://resh.edu.ru/subject/51/10/
onpeaeIuTeNeh
24 KontponbHas padora Nel mo 11.10 bub6nuoreka [IOK
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Teme: "PannoHanpHble ypaBHEHHUS
1 HepaBeHCTBa. CUCTEMBI
JMHEHHBIX ypaBHEHUH"

https://resh.edu.ru/subject/51/10/

@yHKIMS, CIOCOOBI 3aJaHUS 16.10
25 ¢ynkuuu. Bzaumao obpatHble 14.10 bubmmorexa [IOK
YHICHHH. P . ' https://resh.edu.ru/subject/51/10/
byukuun. Kommosumus ¢yHkumii
I'padux KIUH. DJIeMEHTapHbIE 16.10
26 npe(()b6 a?(,bo};iHLII/m rpauKoB ’ bubmorexa [IOK
peodp . p https://resh.edu.ru/subject/51/10/
b yHKIHI
O0JacTh ornpeeIcHHs 1 17.10

97 MHOKE€CTBO 3HaYCHUN ()YHKIIHU. bub6muoreka [IOK
Hymu dynkmuu. [TpomexyTku https://resh.edu.ru/subject/51/10/
3HAK IMTOCTOSIHCTBA
UeErHbie 1 HEUETHBIE (DYHKITUH.

28 [Tepuonuueckue GyHKIUH. 18.10 bu6mumoreka [IOK
[IpomeKyTKM MOHOTOHHOCTH ' https://resh.edu.ru/subject/51/10/
byHKIIUN
MakcUMyMBbl i MUHUMYMBI

29 ¢ynkuuu. Hauboneinee u 23.10 bu6mmoreka [IOK
HauMeHbIlee 3HaYeHne QyHKIUU 21.10 https://resh.edu.ru/subject/51/10/
Ha TIPOMEKYTKE

30 JluneitHas, KBaipaTU4HAs U 23.10 bubnnoreka [HOK
IpOoOHO-THHENHAS DYHKIUH ' https://resh.edu.ru/subject/51/10/
DJIEeMEHTapHOE MCCIICIOBAHUE U

31 HOCTPOEHUE IPaUKOB ITUX 24.10 bubmmorexa [OK

P . P ' https://resh.edu.ru/subject/51/10/
byHKIUN

39 DJIeMEHTapHOE MCCIICIOBAHUE U 2510 bubnmnoreka [HOK

MOCTPOEHUE rpapuKOB ITUX

https://resh.edu.ru/subject/51/10/
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byHKIMI

CrerneHs ¢ OCJIBIM ITOKa3aTCIJICM.

Bub6nunoreka IJOK

33 06.11 .
bunom Herotona https://resh.edu.ru/subject/51/10/
CTeleHs ¢ IEeNbIM ITOKa3aTelEM. 06.11
bunom Herorona. Ucoabp3oBanme 07.11
34 noaxoasuer (opMbl 3aMTUCH bubanoreka LIOK
JEUCTBUTEIILHBIX YHCEN IS https://resh.edu.ru/subject/51/10/
peIIeHUs TPAKTHYSCKUX 331249 U
MIPEIICTABICHUS TaHHBIX
Crenennast GpyHKIUS C 07.11
35 HaTypaJbHBIM U LEJIbIM 08.11 bubnmoreka [IOK
rmokazareneM. E€ cBoiicTBa n https://resh.edu.ru/subject/51/10/
rpaduk
KonTtponbhas pabora Ne2 o 08.11 _ LOK
HOIHOTEKA
36 teme: "CrencuHas Qyakmus. E€ 11.11 ]
. (,I,)y B https://resh.edu.ru/subject/51/10/
CBoOIiCTBa U Tpaduk
Apudmernueckuii KOpeHb 13.11
37 HaTypaJbHON CTEIEHH U €TO Buomorexa HHOK
zlp https://resh.edu.ru/subject/51/10/
CBOICTBa
Apudmernueckuii KOpeHb 13.11
38 HaTypaJbHOM CTEIICHH U €T0 14.11 bubnnorexa LIOK
P ' https://resh.edu.ru/subject/51/10/
CBOICTBa
[IpeoOpa3zoBaHMs YUCTOBBIX 14.11
39 BBIPAXKEHUI, COEpKAIIAX 15.11 Bubmuorexa LIOK
p ’ p ' https://resh.edu.ru/subject/51/10/
CTETICHH U KOPHU
[TpeobpazoBaHUs YHCIOBBIX 15.11
. bu6mmoreka [JOK
40 BBIPOKECHHM, COEPIKAIIIX 18.11

CTCIICHU U KOPHU

https://resh.edu.ru/subject/51/10/
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[TpeobpazoBaHus YHCIOBBIX 20.11
41 BBIPAKEHUI, COAEPKALINX Bubnuorexa LIOK
P > Coepat https://resh.edu.ru/subject/51/10/
CTENEHU U KOPHHU
HNppaumonansHble ypaBHEHUS. 20.11
42 OEII{)OBHBIG METO Hyp ElICHUS 21.11 brbmiorexa LIOK
APLD . ' https://resh.edu.ru/subject/51/10/
MPPALMOHAIBHBIX YPaBHEHUI
HNppanmonaasHble ypaBHEHUS. 21.11
43 OIC)EOI;HBIG METO, Llyp CLIEHUS 22.11 bubmmorexa LHOK
ARLP . ' https://resh.edu.ru/subject/51/10/
UPPALMOHATIBHBIX YpaBHEHUHN
HppaumonaabHble YpaBHEHHS. 22.11
44 OI(?II;OI;HBIG METO Hyp EIICHUS 25.11 bubmorexa LIOK
ARLD ' ' https://resh.edu.ru/subject/51/10/
HMppalMOHAJIbHBIX YPaBHEHUM
PaBHOCUIIBEHBIE TTEPEXO/IBI B 27.11
45 ENICHUU UPPAITTOHATBHBIX Bubnnorexa LIOK
P vpp t https://resh.edu.ru/subject/51/10/
ypaBHEHUM
PaBHOCHIIBHBIE IIEPEXO/BI B 27.11
46 eLICHUU UPPALAOHAIBLHBIX 28.11 bubmorexa LIOK
P Vpp . ' https://resh.edu.ru/subject/51/10/
ypaBHEHUH
PaBHocuibHbIE Iepexoasl B 28.11
47 EIIEHUN UPPpalluOHAIbHBIX 29.11 Brbmiorexa LIOK
P vpp t ' https://resh.edu.ru/subject/51/10/
ypaBHEHUM
PaBHOCHIIBHBIE TTIEPEXOBI B
48 eIIEHUH Uppa I/I:Hamflﬁblx 29.11 Bubnuorexa LIOK
P “ppatt 02.12 https://resh.edu.ru/subject/51/10/
ypaBHEHUH
CaoiicTBa 1 rpaguK KOpHS N-0it
49 CTETIeHH KaK QyHKIIMH 0OpaTHOU 04.12 bubnmoreka [JOK

CTCIICHU C HATypaJIbHBIM
IIoKa3aTcJIEM

https://resh.edu.ru/subject/51/10/
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CoiicTBa 1 rpaduk KOpHs N-oi 04.12
50 CTCIICHH KaK (QYHKIIMH 0OpaTHOU 05.12 bubanoreka LHOK
CTEIMEHU C HATypAIbHBIM https://resh.edu.ru/subject/51/10/
nokKazareyieM
Konrponsnas padora Ne3 no 05.12
51 teme: "CBoiicTBa 1 rpad)uK KOpHS 06.12 bubmmoreka [TOK
n-oit crenenn. MppamnmonanbHbie https://resh.edu.ru/subject/51/10/
ypaBHeHus"
52 Crenens ¢ palliOHAIbHBIM 06.12 bubnmoreka [JOK
IOKa3aTesieM U €€ CBOMCTBa 09.12 https://resh.edu.ru/subject/51/10/
53 CreneHb ¢ 1eUCTBUTEIbHBIM 11.12 bubmuoreka [JOK
IIOKA3aTeJIeM U €€ CBOMCTBA https://resh.edu.ru/subject/51/10/
54 [TokazarenbHas QyHKIUSA, €€ 11.12 bubmuoreka IIOK
CBOICTBa U Tpaduk 12.12 https://resh.edu.ru/subject/51/10/
Hcnonps3zoBanue rpaduka 12.12
55 (GYHKIUU U peLICHHS 13.12 Bubmaorexa OK
i . P ' https://resh.edu.ru/subject/51/10/
ypaBHEHUN
Hcnonp3oBanue rpapuka 13.12
56 (G YHKIMH JUTSL pEIICHUS 16.12 budmiorexa [IOK
8 ' https://resh.edu.ru/subject/51/10/
ypaBHEHUU
57 Kontponbnas padora 3a 1 18.12 bu6mmoreka [IOK
MOJIyroaue https://resh.edu.ru/subject/51/10/
IToka3zaTenbHbIE ypaBHEHUS. 18.12
58 OCHOBHBIE METOIBI PEIICHUS 19.12 Bubmuorexa LJOK
petteny ' htps://resh.edu.ru/subject/51/10/
MOKa3aTeIIbHBIX YPaBHCHUN
IToka3arenbHbIC YpaBHEHUS. 19.12 Bu6 OK
59 OCHOBHBIE METO/IbI PELICHUS 20.12 nosmorexa 1|

MMOKa3aTCJIbHbBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/subject/51/10/
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IToka3zaTenbHbIE ypaBHEHUS. 20.12
60 OCHOBHBIE METObI PELICHUS 23.12 Bubnuorexa LIOK
petten ' https://resh.edu.ru/subject/51/10/
M0Ka3aTeIbHBIX yPaBHEHUN
KonTtponbhas pabora Ned4 o 25.12
61 teme: "[lokazarenpHas GyHKIUS Bubmaorexa LOK
' i . https://resh.edu.ru/subject/51/10/
[Toka3aTenbHbIC ypaBHEHHS
62 Jlorapudm uncna. CBoiicTa 25.12 bubnuoreka [IOK
norapupma 26.12 https://resh.edu.ru/subject/51/10/
63 Jlorapudm yucna. CoiicTBa 26.12 bubnuoreka [IOK
aorapudma 27.12 https://resh.edu.ru/subject/51/10/
64 Jlorapudm uucna. CoiicTBa 27.12 bubmuoreka [JOK
Jorapudma 09.01 https://resh.edu.ru/subject/51/10/
JlecsaTuyHbIC U HATypaJIbHbIE 09.01 Bbubnunoreka IJOK
65 .
JorapupMbl 10.01 https://resh.edu.ru/subject/51/10/
66 JlecsTuuHbIe U HATYpaTbHBIC 10.01 bubnuoreka [IOK
norapudmbl 13.01 https://resh.edu.ru/subject/51/10/
67 [IpeoOpa3zoBaHue BEIpAKCHUH, 15.01 bubnunoreka [HOK
COJIepIKaNINX JorapudMbI https://resh.edu.ru/subject/51/10/
68 [TpeobpazoBaHue BbIpaXKEHUH, 15.01 bubnnoreka LIOK
COJICpPIKAIIX JIOTapU (MBI 16.01 https://resh.edu.ru/subject/51/10/
69 [IpeoOpazoBaHne BEIpaKEHHIA, 16.01 bu6mmoreka [IOK
COZIEpIKAIIUX JIOrapr(MBbI 17.01 https://resh.edu.ru/subject/51/10/
70 Jlorapudgmuueckast yHKIus, eé 17.01 bub6mumoreka [IOK
CBOICTBa U Tpaduk 20.01 https://resh.edu.ru/subject/51/10/
71 Jlorapudmuueckas pyHKIus, €& 22.01 bubnnoreka [HOK
CBOICTBa U Tpaduk https://resh.edu.ru/subject/51/10/
79 Hcnonp3oBanue rpaduxa 22.01 bubnnoreka LHOK
(GYHKIMHU T PEIIeHHs 23.01 https://resh.edu.ru/subject/51/10/
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ypaBHEHUH

Hcnonb3oBanue rpapuka 23.01
73 GYHKIAM IS peIISHUS 24.01 bubmiorexa LIOK
YHICHHI VBT ' https://resh.edu.ru/subject/51/10/
ypaBHEHUI
JlorapudpmMuueckue ypaBHEHUA. 24.01
74 OCHOI;H%Ie METO/IbI YI:?H_IGHI/ISI 27.01 Bubmuorexa [IOK
APLP . ' https://resh.edu.ru/subject/51/10/
norapu(MUYECKUX YpaBHEHHIA
Jlorapugmuueckue ypaBHEHHUs. 29.01
75 OCHOBHBIE METO/IbI PELICHHUS bubmorexa HOK
AP . https://resh.edu.ru/subject/51/10/
norapu(MUYECKUX YPaBHCHHH
JlorapupMuueckue ypaBHEHUA. 29.01
76 OCHOI])SH(I{)IG METObI yIe)meHI/I;I 30.01 Bubmuorexa [JOK
AP . ' https://resh.edu.ru/subject/51/10/
Jorapu(pMUYECKUX YpaBHEHHI
PaBHOCHIIbHBIE TTEPEXO/IbI B
77 €IICHUHU Jorapu(PMUIECKUX 20.01 bubmmorera [OK
P . P 31.01 https://resh.edu.ru/subject/51/10/
ypaBHEHUN
PaBHOCMITBHBIE TIEPEX OBl B
78 €ILIEHUH JIOTapUPMUUECKUX 31.01 bubmorexa [OK
P Jorap 03.02 hitps://resh.edu.ru/subject/51/10/
ypaBHEHUM
KonTtponbshas padora Ne5 mo
79 teme: "Jlorapupmudeckas 05.02 bubnnoreka LIOK
¢ynkuus. Jlorapudmuueckue ' https://resh.edu.ru/subject/51/10/
ypaBHEeHUS"
80 CuHyc, KOCUHYC, TAHTE€HC U 05.02 bubnuoreka [IOK
KOTAHI'€HC YHCIIOBOr0 apryMeHTa 06.02 https://resh.edu.ru/subject/51/10/
81 CuHyC, KOCUHYC, TAHT€HC U 06.02 bubnnoreka [HOK
KOTaHT'€HC YHUCIIOBOT0 apryMeHTa 07.02 https://resh.edu.ru/subject/51/10/
82 ApKCUHYC, apKKOCUHYC U 07.02 bubanoreka LIOK
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apKTaHI€HC YMCI0BOI0 apryMeHTa 10.02 https://resh.edu.ru/subject/51/10/
83 ApKCUHYC, apKKOCUHYC U 12.02 bu6mmoreka [IOK
ApPKTAaHI'€HC YHUCIIOBOTO apryMeHTa https://resh.edu.ru/subject/51/10/
Tpuronomerpuueckas 12.02
84 OKPY)KHOCTB, OTIpeICTICHHE 13.02 bubmunoreka IIOK
TPUTOHOMETPHUUYECKUX (PYHKITHIA https://resh.edu.ru/subject/51/10/
YHCIOBOrO apryMeHTa
Tpuronomerpuueckas 13.02
85 OKPY>KHOCTb, OIIPEJICIICHHE 14.02 bubnnoreka LHOK
TPUTOHOMETPHUUYECKUX (DYHKIIMI https://resh.edu.ru/subject/51/10/
YHCIOBOr0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKUE 14.02 bubnmnoreka [HOK
bopmymbI 17.02 https://resh.edu.ru/subject/51/10/
87 OCHOBHBIE TPUTOHOMETPUUYECKUE 19.02 bubnunoreka [HOK
dhopMyITBI https://resh.edu.ru/subject/51/10/
88 OCHOBHBIE TPUTOHOMETPUUIECKUE 19.02 bubnnoreka [HOK
bopMmyITBl 20.02 https://resh.edu.ru/subject/51/10/
89 OCHOBHBIE TPUTOHOMETPUUYECKUE 20.02 bubmuoreka [JOK
bopmyIibt 21.02 https://resh.edu.ru/subject/51/10/
90 [TpeoGpa3zoBanue 21.02 bu6mmoreka [IOK
TPUTOHOMETPUYECKHUX BBIPAIKCHHIMA 24.02 https://resh.edu.ru/subject/51/10/
01 [TpeobpazoBanue 26.02 bub6nuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUI https://resh.edu.ru/subject/51/10/
92 IIpeoGpazoBanue 26.02 bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUI 27.02 https://resh.edu.ru/subject/51/10/
93 [TpeobpazoBanue 27.02 bubnnoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKCHUN 28.02 https://resh.edu.ru/subject/51/10/
94 Pemnienne TpuroHoMeTprUUECKUX 28.02 bubnmoreka [JOK
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ypaBHEHUH 03.03 https://resh.edu.ru/subject/51/10/
Pemenune TpuroHoMeTpuueCcKux bu6mmoreka [IOK
95 . 05.03 .
yYpaBHEHUI https://resh.edu.ru/subject/51/10/
9% Pemenne TpuroHoMeTpUYECKUX 05.03 bubnunoreka [HOK
YPaBHEHUN 06.03 https://resh.edu.ru/subject/51/10/
97 Pemenne TpuroHoMeTpUUECKUX 06.03 bubmuoreka [JOK
YPaBHEHUU 07.03 https://resh.edu.ru/subject/51/10/
98 Pemenune TpuroHoMeTpuuecKux 07.03 bubnnoreka LIOK
ypaBHCHUI 10.03 https://resh.edu.ru/subject/51/10/
99 Pemenune TpuroHoMeTpuueCcKux 12.03 bu6mmoreka [IOK
yYpaBHECHUI https://resh.edu.ru/subject/51/10/
100 Perennie TpuroHOMeTpUYECKUX 12.03 bub6muoreka [IOK
ypaBHCHHI 13.03 https://resh.edu.ru/subject/51/10/
KonTtponbshas padora Ne6 mo
101 teme: "TpUroHoMeTpuyeckre 13.03 bubanoreka LHOK
BBIpaXEHUS U 14.03 https://resh.edu.ru/subject/51/10/
TPUTOHOMETPUYECKHUE YpaBHEHUS"
ITociie OBaTENBHOCTH, CITIOCOOBI 14.03
102 3aJJaHus IIOCIIEN0BATEILHOCTEMN. 17.03 bu6mmoreka I[JOK
Metoa maremMaTHuecKoi https://resh.edu.ru/subject/51/10/
WHIYKIUU
MOHOTOHHBIE U OTPAaHUYCHHBIE 19.03 BuGmorexa LOK
103 nocxeoBaTeNbHOCTH. Hetopis 2003 https://resh.edu.ru/subject/51/10/
aHayIn3a OECKOHEUHO MaJIbIX
19.03 bubmmoreka IJOK
104 Apugmernecias nporpeccus 21.03 https://resh.edu.ru/subject/51/10/
105 I'eomerpuueckas mporpeccus 2003 bubamorexa LIOK .
24.03 https://resh.edu.ru/subject/51/10/
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106 Beckoneuno yosiBaroas 21.03 bub6mmoreka [IOK
reoMeTpuyecKast Iporpeccus 04.04 https://resh.edu.ru/subject/51/10/
107 Cymma OeckoHEYHO yObIBaroIen 04.04 bubmuoreka IIOK
r€OMETPUYECKON MPOrPECCUU 07.04 https://resh.edu.ru/subject/51/10/
JIMHeHbIN 1 SKCIIOHCHIINATbLHBIN 09.04
108 oct. Yucno e. Popmyna bubmmorexa [IOK
poct. P TOPMY https://resh.edu.ru/subject/51/10/
CJIOXKHBIX MTPOLIEHTOB
JIMHENHBIN U DKCIIOHEHIIMAJIbHBIN 09.04 Eubs LOK
noIoTeKa
10.04
1091 poer. Huciio e. Dopysia https://resh.edu.ru/subject/51/10/
CJIOHBIX TTPOIICHTOB
Hcrnonb3oBanue Nporpeccuu s 10.04
110 eIICHUS peaJbHbBIX 3aa4 11.04 Bubmaorexa LTOK
P P ' https://resh.edu.ru/subject/51/10/
MPUKIIATHOTO XapaKTepa
KonTtponbnas pabora Ne7 o
111 teme: "lIlocienoBareIbHOCTH U 11.04 bubmorexa [IOK
' \ A 14.04 https://resh.edu.ru/subject/51/10/
MPOrpeccuu
112 HenpeprsiBHbIe GYHKIINU U UX 16.04 bubanoreka [IOK
CBOMCTBA 15.04 https://resh.edu.ru/subject/51/10/
113 Touka pa3pbiBa. ACUMITOTHI 16.04 bu6mumoreka [IOK
rpadukoB HyHKIHI https://resh.edu.ru/subject/51/10/
114 CsoiicTBa GyHKIMI 17.04 bubnmnoreka [HOK
HETPEPHIBHBIX HA OTPE3KE https://resh.edu.ru/subject/51/10/
115 CgoiicTBa GyHKIIHUNA 18.04 bubmuoreka [JOK
HETIPEPBIBHBIX HA OTPE3KE https://resh.edu.ru/subject/51/10/
116 MeTto MHTEpPBAJIOB I PELICHUS 23.04 bubmnoreka IJOK
HEPABEHCTB 21.05 https://resh.edu.ru/subject/51/10/
117 Metoa MHTEpBAJIOB I PELIECHUS 23.04 bubmmoreka IJOK
23.04 https://resh.edu.ru/subject/51/10/

HCPABCHCTB
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118 Meron MHTEpBAIOB [UIsl PELLICHHUS 24.04 bub6mmoreka [IOK
HEPaBEHCTB https://resh.edu.ru/subject/51/10/
[IpumeHeHue CBOMCTB 25.04

119 HETPEPHIBHBIX (PYHKITUHN IS Bubmaorexa OK

bep - https://resh.edu.ru/subject/51/10/
peleHus 3aaa4
[IprmeHeHue cBOKCTB 30.04 Eus 1IOK
nbnrorexa
7 28.04

120 HEMIPCPLIBHEIX (yHKIMI U1 https://resh.edu.ru/subject/51/10/
peleHus 3agay
[TepBas u BTOpasi MpoOMU3BOIHEIE 30.04 bubnuoreka [IOK

121 .

b yHKITIHT https://resh.edu.ru/subject/51/10/

122 Ornpenenenne, reOMETPUUECKHI 01.05 bubmuoreka [JOK
CMBICJI TPOU3BOTHOU https://resh.edu.ru/subject/51/10/
Onpenenenue, GU3NIECKU 02.05 bu6mmoreka [IOK

123 N j
CMBICJI ITPOU3BOTHOM https://resh.edu.ru/subject/51/10/

124 YpaBHEHME KacaTeNbHON K 07.05 bubnuoreka [IOK
rpapuKy QyHKIHH 05.05 https://resh.edu.ru/subject/51/10/
YpaBHEeHHE KacaTeIbHON K 07.05 bubnunoreka [HOK

125 .
rpaduky GyHKIIIN https://resh.edu.ru/subject/51/10/

126 IIpon3sBoaHbIE 2IIEMEHTAPHBIX 08.05 bubnnoreka LIOK
byHKIMi https://resh.edu.ru/subject/51/10/

127 [Ipon3BoaHbIE AIEMEHTAPHBIX 14.05 bubnnoreka LIOK
byHKIHH 12.05 https://resh.edu.ru/subject/51/10/
IIpoussonHast CyMMBl, 14.05

128 [IPOU3BEJICHUS, YACTHOT'O U bubmorexa [IOK

POHSBEACHHA, © https://resh.edu.ru/subject/51/10/
KOMITO3UIINH (DYHKIIHNA
IIpou3BomHAsS CYMMBEI, 15.05
P 8 o bubmuoreka [JOK
129 MPOU3BEJEHUS, YACTHOTO U

KOMIO3UINH (PYHKINN

https://resh.edu.ru/subject/51/10/
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ITponsBoaHast CyMMBlI,

130 IPOU3BENEHNUS, YACTHOTO U 1 ¢11.04n0 brbamorexa LIOK
POH3BECHHA, © 16.05(16.05) | https://resh.edu.ru/subject/51/10/
KOMTO3HUIHH (PYHKIIUN
131 KonTtponbhas pabora Ne8 o 1 1 21.05 bubnnoreka LIOK
teme: "[IpousBonnas” 19.05 https://resh.edu.ru/subject/51/10/
ITocTpoenne MaTeEMaTHYECKUX 21.05
MOJEJIEN peaNIbHOM CUTYaLUHU C
MTOMOIIBI0 YPAaBHEHUMN U
132 HepaBeHCTB. [Ipumenenne 1 bu6mmoreka [IOK
YPaBHEHUH U HEPABEHCTB K https://resh.edu.ru/subject/51/10/
PELICHUI0 MaTEMaTUYECKUX 3a/1a4
W 3a71a4 U3 PA3IMYHBIX o0yacTeit
HAyKU U pealIbHOM KU3HU
D yHKIMOHAIbHBIEC 3aBUCUMOCTH B 22.05
peanbHbBIX MPOLIeCCax U SIBIICHUSX. bubnnoreka [HOK
133 1 .
I'paduku peanbHBIX https://resh.edu.ru/subject/51/10/
3aBHCUMOCTEN
[IpomexxyTouHas arTecTarus. 23.05
134 I/IEOFOBOZTTGCTI/I OBaHUE j 1 1 bubmorexa [JOK
P htps://resh.edu.ru/subject/51/10/
AJIEMEHTaMH PeIIeHUs 3a/1a4
[TpomesxyTouHast aTTecTarus. 23.05
135 HToroBoe TecTUpoOBaHUE C 1 1 bubmmorexa [IOK
p https://resh.edu.ru/subject/51/10/
3JIEMEHTaMU PEIICHHUs 3a7au
136 [ToBTOpenue, o6o0IIEeHHE, 1 28.05 bu6mumoreka [IOK
CHUCTEMaTHU3als 3HAHUI 26.05 https://resh.edu.ru/subject/51/10/
OBUIEE KOJIMYECTBO YACOB I10 136 12

[NPOI'PAMME
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11 KIIACC

KoaunuyecTBO 4acoB

Ne Hara DJeKTpOHHBbIE N (POBbHIE
Tema ypoka Kontpoabubie | IlpakTHyeckue
n/n Bcero u3ydyeHusi | o00pa3oBaTe/ibHbIE Pecypchl
padoTbI padoThI
[IpumeHeHne nporu3BOAHOMN K
1 UCCIIeIOBaHNIO (DYHKIMIA Ha 1 buomorexa LIOK
8 YHICH https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTb M 3KCTPEMYMBbI
[IpuMeHeHne npou3BOAHON K
2 HCCIIeIOBaHI0 (DYHKIIUHA HA 1 bubmorexa [TOK
A YHICH https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTH M 9KCTPEMYMBbI
IIpuMenenue npou3BOIHONA K
3 I/I(iﬂe OBaHmop(b KUIUN Ha 1 bubmmorexa LIOK
A YHEI https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpumeHeHue npou3BOAHON K
4 MCCJIEJIOBAHUIO (QYHKIIMH Ha 1 bubmmorexa LOK
8 YHKI https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTH M 3KCTPEMYMBbI
IIpuMenenue npou3BOIHONA K
5 I/ICI::neLLOBaHHIop(b KIIUH Ha 1 Brémaorexa OK
i https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTb U 3KCTPEMYMBI
Haxoxnenne HanOompIero u
5 HAMMEHBIIIETO 3HAYCHUS 1 bu6mmoreka [JOK
HENpepbIBHON QYHKIIMH HA https://resh.edu.ru/subject/51/11/
OTpe3Ke
Haxoxienne HanOopIero u
7 HaWMEHBIIIETO 3HAYCHHS 1 bubmuoreka [JOK

HENpepbIBHON (QYHKIIMH HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/
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Haxoxnaenue HaMOOJIBIIEr0 U
HaMMCHBIICIO 3HAYCHUA

bu6mumoreka [JOK

8 HENPEPHIBHON (PYHKIIMH Ha https://resh.edu.ru/subject/51/11/
OTpe3Ke
9 Bxonnast MoHUTOpHHTOBasE paboTa buomorexa LIOK .
https://resh.edu.ru/subject/51/11/
Haxoxnenre HanOoIbIIero u
10 HAMMEHBIIIECTO 3HAYCHHS bubmuoreka IJOK
HeNpepbIBHON QYHKIIMM HA https://resh.edu.ru/subject/51/11/
OTpEe3Ke
Haxoxnenne HanOompIero u
11 HaMMEHBIIIETO 3HAYCHUS bu6mmoreka [JOK
HeNpepbIBHON QYHKIIMM Ha https://resh.edu.ru/subject/51/11/
OTpe3Ke
Haxoxienue HanbospIero u
12 HaWMCHBIIIETO 3HAYCHUS bubnuoreka [JOK
HENPEPBIBHON (YHKIIMH Ha https://resh.edu.ru/subject/51/11/
OTpe3Ke
ITpumeHeHne pou3BOHON JIst
13 HEfXO}KI[CHI/IH H;)I/IJ'Iy‘IHIiFO ! bubmmorexa [OK .
https://resh.edu.ru/subject/51/11/
pelieHus B MPUKIIATHBIX 3a/1a4ax
IIpumeHeHune MPoOU3BOIHOM IS
14 Hal.)XO)KIIeHI/I}I HfI/IJ'IyIII_HCFO " bubmiorexa HOK .
https://resh.edu.ru/subject/51/11/
pelieHus B MPUKIaJAHBIX 3a/1a4ax
[Ipumenenne npou3BOIHOM IS
15 ONpEeNeICHUsI CKOPOCTH U bubnunoreka LHOK
YCKOPEHHS IpoLecca, 3aJaHHOr O https://resh.edu.ru/subject/51/11/
bopmytoit niau rpadpukom
16 [Ipumenenne npon3BoHON I bub6nuoreka [IOK
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OTIpeIeTICHUS] CKOPOCTH U
YCKOPEHUsI Tporiecca, 3aJaHHOTO
dbopmyoi unu rpagukom

https://resh.edu.ru/subject/51/11/

. bub6mmoreka [JOK
ol Fpaduic KoMMOSHILHH YKL https://resh.edu.ru/subject/51/11/
bu6nunoreka [JOK
1 r i .
8 PaguUK KOMIOSHIHH GyHKIHH https://resh.edu.ru/subject/51/11/
. bubmuoreka [JOK
19 Ppadpuic omnosiiuuit ymicuii https://resh.edu.ru/subject/51/11/
I'eomerpuueckue odpassl
20 ABHECHHI Ha KOOPAMHATHOU bubmorexa [JOK
P P https://resh.edu.ru/subject/51/11/
IIOCKOCTH
['eomeTpudeckue oo6pasbl
21 aBHeTII{)I/Iﬁ Ha KOO pI/IHaTHoﬁ bubmorexa [JOK
P P https://resh.edu.ru/subject/51/11/
TUIOCKOCTH
KontponbHas pabora Nel no Teme:
22 "UccnenoBanue GyHKITUN C brbamorexa LIOK
8 YHIEHH https://resh.edu.ru/subject/51/11/
MMOMOMIbIO IIPONU3BOIHOU
23 [IepBooOpa3Hasi, OCHOBHOE bubnnoreka LIOK
CBOMCTBO NIEPBOOOPA3HBIX https://resh.edu.ru/subject/51/11/
[TepBOOOpa3HbIE IEMEHTAPHBIX
24 dbynaknuii. [TpaBuna HaxoxaeHUS bubmorexa [JOK
YHICHHH. 1P A https://resh.edu.ru/subject/51/11/
nepBooOpa3HbIX
[TepBoOOpa3HbIC AIIEMEHTAPHBIX
25 ¢dynkuuii. [IpaBuna HaXOKICHUS bubamorexa LIOK
YHICHHHI. TP A https://resh.edu.ru/subject/51/11/
epBOOOPA3HBIX
26 Wurerpan. I'eomerpuueckuit bub6mmoreka [IOK

CMBICJI MHTCTpAJIa

https://resh.edu.ru/subject/51/11/
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Brruucnenue ornpenenéHHoro

27 uHTerpaia o gopmyine Herotona- bubmorexa HOK
rerp pMY https://resh.edu.ru/subject/51/11/
JleiiGHuna
Brruncnenue onpeaenéHHOro
28 uHTerpaia no ¢popmyne Herorona- butmmorexa LIOK
. p pMY https://resh.edu.ru/subject/51/11/
JleliOHMIIA
[TpumeHeHne uHTErpaia s
29 foonc EHUS TUJI0 ap e snocxnx bubmorexa [IOK
A tmad https://resh.edu.ru/subject/51/11/
¢buryp
[Ipumenenne nnaTerpana ais
30 fooxc SHUS 06LéMI())B " bubmmorexa [IOK
A https://resh.edu.ru/subject/51/11/
TEOMETPUUYECKUX TET
31 [Ipumepsl perieHui bubmuoreka [JOK
nudpepeHInaTbHBIX YpaBHEHUM https://resh.edu.ru/subject/51/11/
39 [Tpumeps pemieHuit bubmunoreka IIOK
Qg QepeHInanbHbIX ypaBHEHUH https://resh.edu.ru/subject/51/11/
MaremaTuueckoe MOAECIMPOBAHUE
33 €aJIbHBIX IPOLIECCOB C TOMOILBIO bubmmorexa [IOK
P pott Hb] https://resh.edu.ru/subject/51/11/
mudepeHInaTbHBIX YpaBHSHUM
34 KonTtponbHas padora Ne2 mo teme: bubmuoreka [{OK
"TlepBoobOpa3Has u uHTerpan” https://resh.edu.ru/subject/51/11/
35 Tpuronomerpudeckue QyHKIHH, bubnnoreka LIOK
UX CBOWCTBA U TrpaduKu https://resh.edu.ru/subject/51/11/
36 Tpuronomerpudeckue GyHKINH, bubanoreka LIOK
UX CBOWCTBA U rpaduKu https://resh.edu.ru/subject/51/11/
37 Tpuronomerpuueckue GyHKINH, bub6mmoreka [IOK
WX CBOMCTBA M rpaduKu https://resh.edu.ru/subject/51/11/
38 Tpuronomerpudeckue QyHKIIHH, bubnuoreka [JOK
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UX CBOWCTBA U rpaduKu

https://resh.edu.ru/subject/51/11/

Tpuronomerpuueckue GyHKINH,

Bub6nunoreka IJOK

39 WX CBOMCTBA M TpaduKu https://resh.edu.ru/subject/51/11/
OTt60p KOpHEH
40 TPUTOHOMETPUYECKUX YPaBHEHUU bubmunoreka IIOK
C ITIOMOIIIBIO TPUTOHOMETPUUYECKOMN https://resh.edu.ru/subject/51/11/
OKPY>KHOCTH
OT160p KOpHEH
41 TPUTOHOMETPUYECKUX YPAaBHEHUU bubnnoreka LHOK
C ITOMOIIBIO TPUTOHOMETPUUECKOM https://resh.edu.ru/subject/51/11/
OKPY>KHOCTH
OT160p KOpHEH
42 TPUTOHOMETPUYECKUX YPaBHEHUU bubnnoreka [HOK
C ITOMOIIIBIO TPUTOHOMETPUYECKOM https://resh.edu.ru/subject/51/11/
OKPY>KHOCTH
OT160p KopHEH
43 TPUTOHOMETPUUYECKUX YPABHEHUIA bubnuoreka [IOK
C TTIOMOIIIBIO TPUTOHOMETPUUYECKOM https://resh.edu.ru/subject/51/11/
OKPY>KHOCTH
44 Pemenne TpuroHoMeTpUIECKUX bubnnoreka LIOK
HEPaBEHCTB https://resh.edu.ru/subject/51/11/
Pemenue TpuroHoMeTpuuecKux bu6mumoreka [IOK
45 .
HEpPaBEHCTB https://resh.edu.ru/subject/51/11/
46 Pemenune TpuroHoMeTpuueCcKux bubnuoreka [IOK
HEPABEHCTB https://resh.edu.ru/subject/51/11/
47 Pelienne TpUroHOMETpHUIECKUX bubnnoreka [HOK
HEPABEHCTB https://resh.edu.ru/subject/51/11/
48 Kontponbnas pabora Ne3 o teme: bubnuoreka [JOK
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"T"papuku TPUrOHOMETPUUYECKUX
bysakuii. TpuroHomeTpuueckue

https://resh.edu.ru/subject/51/11/

HepaBeHCTBa"
49 OCHOBHBIE METOIbI pEIICHUS bubmuoreka [JOK
MOKa3aTeJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
50 OCHOBHBIE METO/IbI pEIICHUS bubnuoreka [JOK
MIOKa3aTeJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
51 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka [HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
59 OCHOBHBIE METO/IbI PEIICHUS bubamnoreka [HOK
IIOKa3aTeJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
53 OCHOBHBIE METO/IbI PEIICHUS bubnnoreka LHOK
Jorapu(pMUYECKIX HEPABECHCTB https://resh.edu.ru/subject/51/11/
54 OCHOBHBIE METO/IbI pEIICHUS bubnuoreka [JOK
Jorapu(MUYECKUX HEPABEHCTB https://resh.edu.ru/subject/51/11/
55 OCHOBHBIE METO/Ibl pELICHUS bubnmnoreka [HOK
norapuMHUYECKIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
OCHOBHBIE METOIbI pEIICHUS bubnmnoreka [HOK
56 .
HMppalrOHaJIbHBIX HEPABCHCTB https://resh.edu.ru/subject/51/11/
57 KonTtponbsHas pabora 3a 1 bubnnoreka [HOK
MIOJIYTOIue https://resh.edu.ru/subject/51/11/
OcCHOBHBIE METO/IbI PELLICHUS bubanoreka [IOK
58 .
UPPALMOHATILHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
59 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [HOK
VMppalOHAJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
60 OCHOBHBIE METO/Ibl pELICHUS bubnmnoreka [HOK
MppalOHaJIbHbIX HEPABCHCTB https://resh.edu.ru/subject/51/11/
61 ['padraeckre MeTONBI peleHus bubmuoreka [JOK
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UppalMOHATIBHBIX YPaBHEHUH

https://resh.edu.ru/subject/51/11/

I'paduueckue MeTob! perieHus bu6mmoreka [IOK
62 . .
MPPALMOHATIBHBIX YPaBHEHUI https://resh.edu.ru/subject/51/11/
I'padpraeckre MeTOIBI peleHUs bubnunoreka [HOK
63 . .
ITOKAa3aTeJIbHBIX YPaBHEHUN https://resh.edu.ru/subject/51/11/
64 ['padraeckre MeTOBI peleHus bubnnoreka [HOK
IIOKa3aTeJIbHBIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
65 I'paduuaeckue MeTobI pelIeHUs bubnnoreka LIOK
JorapupMUUYECKHX ypaBHEHUH https://resh.edu.ru/subject/51/11/
66 I'paduueckue MeTobI pelIeHUs bu6mmoreka [IOK
JorapuMHUYECKIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
67 ['padmyeckrie METOABI pELICHUS bub6muoreka [IOK
norapuMHUYECKIX HEPABEHCTB https://resh.edu.ru/subject/51/11/
I'padprueckure MeToIbl pereHus
68 H(I:KiaTeanHx u e bubmmorera [OK
. https://resh.edu.ru/subject/51/11/
Jorapu(MUYECKUX YpaBHEHHIMA
I'paduueckue MeTobI perieHus
69 ngKiaTeanHX u ’ bubmorexa [OK
. https://resh.edu.ru/subject/51/11/
norapuMUUYECKUX YpaBHEHUN
I'padprueckue MeTobl permeHus
70 H(I?KiaTeJIBHBIX u e bubmorera [OK
https://resh.edu.ru/subject/51/11/
Jorapu(MUYECKUX HEPABEHCTB
Hcnonws3oBanue rpadukos
byHKUM U1 Uccae10BaHus
71 IIPOLIECCOB U 3aBUCUMOCTEM, bubnnoreka LIOK

KOTOpPBIE BOZHUKAIOT IIPU
pELIEHNHU 3aJ1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEATbHOMN

https://resh.edu.ru/subject/51/11/
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KHU3HH

Kontponbnas pabora Ne 4 o
teme: "MppanmoHalibHbIE,

bubmuoreka [JOK

72
IIOKa3aTeJIbHbIE U https://resh.edu.ru/subject/51/11/
norapudmMuyeckre HepaBeHcTBa"
Komnekchsie uncia.
Anrebpanyeckas u bubnuoreka [IOK
73 .
TpUTrOHOMETpUUecKas (hopMbl https://resh.edu.ru/subject/51/11/
3alUCU KOMIUIEKCHOT'O YKClia
Komnnekchsie uncia.
Anrebpanyeckas u bub6muoreka [IOK
74 .
TPUTOHOMETpHUYECKast (HOPMBI https://resh.edu.ru/subject/51/11/
3aMUCU KOMIUIEKCHOTO YK CIIa
75 Apudmernueckre oneparum ¢ bubnnoreka LIOK
KOMIUJIEKCHBIMU YHCIIAMU https://resh.edu.ru/subject/51/11/
76 Apudmernueckue onepammu ¢ bu6mmoreka [IOK
KOMIUIEKCHBIMH YU CJIAMHU https://resh.edu.ru/subject/51/11/
N300paxeHne KOMITJIEKCHBIX
77 yucelsl Ha KOOPJIMHATHON brbamorexa LIOK
PA https://resh.edu.ru/subject/51/11/
MJIOCKOCTH
N3o0paskeHne KOMIUIEKCHBIX
78 YKCell Ha KOOPIUHATHON bubmmorexa LIOK
P https://resh.edu.ru/subject/51/11/
IJIOCKOCTH
29 ®opmyna Myaspa. Kopau n-oit bubnuoreka [IOK
CTENEHN M3 KOMIUIEKCHOTO YHCIa https://resh.edu.ru/subject/51/11/
80 ®dopmyna Myaspa. Kopau n-oit bubnnoreka [HOK
CTEIEHU U3 KOMIUIEKCHOTO YKCIia https://resh.edu.ru/subject/51/11/
81 [IpumeHeHre KOMIUIEKCHBIX YUCell bubanoreka LIOK
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AJIg pCIICHU A (I)I/I3I/I‘-ICCKI/IX n
TCOMETPHUYCCKHUX 3ada4

https://resh.edu.ru/subject/51/11/

82 Kontponbnas pabora Ne5 o teme: bubnnoreka [HOK
"KomMirekcHsie uyncia"” https://resh.edu.ru/subject/51/11/
83 HarypasipHble U 11e/ble gucia bubmorexa LOK
P H https://resh.edu.ru/subject/51/11/
84 HarypansHble 1 1ieable ynciaa bubnnorexa LIOK
M t https://resh.edu.ru/subject/51/11/
85 [IpumeHeHue npu3HaKoB bubnnoreka LHOK
JNEJIMMOCTH LEIIBIX YHCE https://resh.edu.ru/subject/51/11/
86 [IprmeHeHne npru3HaKkoB bubanoreka LIOK
JCITMMOCTH IEIbIX YHCEI https://resh.edu.ru/subject/51/11/
[IpuMeHeHue npu3HaKoB
87 eauMocTH 1enbix urcen: HOJl u bubmorexa [OK
A H ' https:/resh.edu.ru/subject/51/11/
HOK
[IpuMeHeHne pu3HaKoB
88 enuMocTH nenbix uucen: HOJ u bubmorexa [JOK
A H ' https://resh.edu.ru/subject/51/11/
HOK
ITpumMmeHeHnEe TPU3HAKOB
89 eIJ)'II/IMOCTI/I CJ'III))IX quCeN: OCTaTKU bubmorexa LHOK
A H ' https:/resh.edu.ru/subject/51/11/
10 MOJTYJTIO
IIpuMeHeHne pu3HaKoB
90 €JIMMOCTH LIETBIX YACE: OCTATKU bubmnorexa [IOK
s H ' https://resh.edu.ru/subject/51/11/
0 MOJYJIIO
[IpuMeHeHne npu3HaKoB
o1 JNEIIUMOCTH IEJIBIX YUCET: bu6mmoreka [JOK

AJIrOpUTM EBKJII/II[a U PCIICHU A

3aaa4 B OCJIbIX YHCIIaxX

https://resh.edu.ru/subject/51/11/
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Kontponsnas padora Ne6 o teme:

Bbubnunoreka [JOK

92 "Teopust uenpIx yncen" https://resh.edu.ru/subject/51/11/
Cucrema 1 COBOKYITHOCTh

93 YpaBHEHUH U HEPABEHCTB. bubnnoreka LIOK
PaBHOCUIIBHBIE CHCTEMBI U https://resh.edu.ru/subject/51/11/
CUCTEMBI-CIIEJCTBUSA
Cucrema 1 COBOKYITHOCTh
YpaBHEHUH U HEPABEHCTB.

94 PaBHOCHIIbHBIE CUCTEMBI U bubmmorexa IIOK

https://resh.edu.ru/subject/51/11/

CUCTEMBI-CIIEJICTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA
OCHOBHBIE METO/IbI pELICHUS

95 CHCTEM U COBOKYITHOCTEH bubmuoreka [JOK
PalMOHAIIBHBIX YPABHEHUH U https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELICHUS

96 CHCTEM M COBOKYITHOCTEU bubnnoreka LIOK
UPPALMOHAIBHBIX YPABHCHUN U https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
OCHOBHBIE METO/Ibl pELICHUS

97 CHCTEM M COBOKYITHOCTEU bubnnoreka LHOK
I0Ka3aTEJIbHbIX YPABHEHUH U https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELICHUS

98 CHCTEM M COBOKYITHOCTEU bubnnoreka [HOK
MOKa3aTEJIbHbIX YPABHEHUHN U https://resh.edu.ru/subject/51/11/
HEPaBEHCTB

99 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK

CHUCTEM U COB OKYHHOCTCI‘/'I

https://resh.edu.ru/subject/51/11/
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Jorapu(pMUYECKHX ypaBHEHUH U
HEPaBEHCTB

100

OCHOBHBIE METO/IbI PEIICHHSI
CHUCTEM U COBOKYITHOCTEU
norapu(MUYECKUX YPaBHEHHUIA U
HEPaBCHCTB

bu6mmoreka I[JOK
https://resh.edu.ru/subject/51/11/

101

IIpuMeHeHne ypaBHEHUH, CUCTEM
Y HEPABEHCTB K PEHICHUO
MaTEeMaTUYECKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00J1acTel HAyKU U
pEeaJIbHOM JKU3HH, HHTEPIIPETALIHS
IIOJIYYEHHBIX PE3YyJIbTATOB

Bbubnunoreka IJOK
https://resh.edu.ru/subject/51/11/

102

[IprMmeHeHne ypaBHEHUH, CUCTEM
Y HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a1a4 U3
pa3MuHBIX 00JIacTe HAyKH U
peabHON KU3HU, UHTEPIIPETALINS
IIOJIyYEHHBIX PE3y/IbTaTOB

bu6nmoreka [JOK
https://resh.edu.ru/subject/51/11/

103

[IpumeHeHue ypaBHEHUM, CUCTEM
Y HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1ay U 3a]a4 U3
pa3IMuYHBIX o0JIacTell HAYKU U
peanbHOM KU3HU, HHTEPIPETAIUS
MOJIYYEHHBIX PE3YJIbTATOB

Bub6nunoreka IJOK
https://resh.edu.ru/subject/51/11/

104

Kontponsnas padora Ne7 o teme:

"Cucremsl palliOHaAJIbHBIX,
UppaIMOHATHHBIX TTOKA3aTEIbHBIX
U JIorapu(MUYECKUX YpaBHEHHH
U HEpaBeHCTB '

bubmnoreka IJOK
https://resh.edu.ru/subject/51/11/
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105 PaunonansHbie ypaBHEHHUS C Bbubnunoreka [JOK
rnapaMeTpamMmu https://resh.edu.ru/subject/51/11/
106 PartmonanbsHbIe HEPABEHCTBA C bub6nunoreka [JOK
rapaMeTpamMmu https://resh.edu.ru/subject/51/11/
107 PanmoHanbHBIE CUCTEMBI C bubnuoreka [JOK
rapaMeTpamMmu https://resh.edu.ru/subject/51/11/
108 HppanuoHanbHble ypaBHEHMS, bubanoreka [IOK
HEPABEHCTBA C ITapaMeTpaMu https://resh.edu.ru/subject/51/11/
109 UppanmonanbHble CUCTEMBI C bubmuoreka [JOK
napaMeTpamMmu https://resh.edu.ru/subject/51/11/
110 ITokazaTenbHbIE YpaBHEHMS, bubmuoreka IIOK
HEpPABEHCTBA C MMapaMeTpamMmu https://resh.edu.ru/subject/51/11/
111 ITokazarenbHbIE CUCTEMBI C bubnuoreka [JOK
napameTpamu https://resh.edu.ru/subject/51/11/
112 Jlorapudmuueckue ypaBHEHUS, bubnuoreka [JOK
HEPaBEHCTBA C I1apaMeTpaMu https://resh.edu.ru/subject/51/11/
113 Jlorapugmuyeckue CUCTEMBI C bu6mmoreka [IOK
napameTpamu https://resh.edu.ru/subject/51/11/
114 TpuronomeTpudyeckue ypaBHEHHS bubnunoreka [HOK
C IapaMeTpaMu https://resh.edu.ru/subject/51/11/
115 Tpuronomerpuueckue bubnnoreka [HOK
HEPaBEHCTBA C ITapaMeTpamMu https://resh.edu.ru/subject/51/11/
116 TpUroHomMeTprYeCKre CUCTEMBI C bubmumoreka IIOK
napameTpamu https://resh.edu.ru/subject/51/11/
117 I'paduueckue MeTobI perIeHUs bu6mmoreka [IOK
3aj7a4 ¢ napameTpamu https://resh.edu.ru/subject/51/11/
118 [TocTpoenue u uccienoBanue bub6muoreka [IOK

MaTeMaTUYECKUX MOJEIIEN

https://resh.edu.ru/subject/51/11/
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pEANbHBIX CUTYAILIUI C TOMOILIBIO
CHCTEM ypaBHEHHUM C
napameTpamu

ITocTtpoenue u uccienoBanue
MaTEMAaTHYECKUX MOJIEIICH

bu6mmoreka [JOK

119 PCAIBHDIX CHTYAUIH € [TOMOMIBIO https://resh.edu.ru/subject/51/11/
CUCTEM YPaBHCHHH C
napaMeTpamMu

120 Kontponsnas padora Ne§ o teme: bu6mmoreka [IOK
"3amaum ¢ napaMerpamu” https://resh.edu.ru/subject/51/11/
IToBTOpenue, 06001IEHNE,

121 CI/ICTeMpaTI/ISa ust 3;;HI/H71' brbamorexa LIOK
" F ’ https.//resh.edu.ru/subject/51/11/

YpaBHeHuUs
IToBTOpenue, 0000IIEHHE,

122 CI/ICTel\faTI/Ba us 3I—IIIEI1HI/II‘/’I' bubmmorexa LIOK

" ,I,l ' https://resh.edu.ru/subject/51/11/
YpaBHeHus
[ToBTOpenue, 06001IICHME,

123 CHCTEMAaTHU3aIUs 3HAHUH: bubmuoreka [JOK
"VpaBuenust. Cuctemsl https://resh.edu.ru/subject/51/11/
ypaBHeHUI"

[ToBTOpenue, 06001IEHME,

124 CUCTEeMAaTH3alusl 3HAaHHH: brbamorexa LIOK

" H" ’ https.//resh.edu.ru/subject/51/11/
HepasencrBa
IToBTOpCEHME, 0000IIEHYE,

125 CHCTCBfaTHSa us 3}III;HI/II71' bubmmorexa [IOK

" u" ' https://resh.edu.ru/subject/51/11/
HepaBenctna
126 [ToBTOpEeHME, 00600IICHHE, bubnmnoreka [HOK

CUCTEMAaTH3aUI 3HAHUM

https://resh.edu.ru/subject/51/11/
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"HepaBenctaa"

[ToBTOpenue, 06001IEHME,

127 CHCTEMAaTH3allHs 3HAHMIA: bubmorexa HOK
HHA ST https://resh.edu.ru/subject/51/11/
"IIpousBoaHas u €€ npuMeHeHue"
[ToBTOpeHue, 06001ICHHE,
128 cHUCTeMaTH3alis 3HAHMIA: bubmiorexa HOK
" B < ' Y https://resh.edu.ru/subject/51/11/
[IpousBonHas u e€ MpUMEHEHHE
[ToBTOpenue, 06001IEHNE,
129 CHCTEMAaTH3allHs 3HAHMIA: bubmorexa HOK
° HIDT STIATTH: . https://resh.edu.ru/subject/51/11/
[IponsBonHas u €€ npuMeHeHne
[ToBTOpenue, 0600MIEHHE,
130 CHCTEeMAaTH3alus 3HAaHW: bubmorexa HOK
H ' https://resh.edu.ru/subject/51/11/
"NHTerpan u ero npuMeHenue"
[ToBTOpEHME, 0000IICHHE,
131 cUCTEMATH3alus 3HAHUMN: bubnuorexa LOK
| " ’ https://resh.edu.ru/subject/51/11/
OyHKIMHU
[ToBTOpenue, 0600IEHHE,
132 CHCTEeMaTH3alus 3HAaHWM: bubmiorexa HOK
° st ' https://resh.edu.ru/subject/51/11/
DOyHKIUMU
[ToBTOpEeHue, 00600IICHHE,
133 cHUCTeMaTH3aIis 3HAHMIA: bubmiorexa HOK
| " " ' https://resh.edu.ru/subject/51/11/
DOyHKIMHU
[Ipomexyrounas arrecranusi.
134 HTorosoe TecTUPOBAHHE C bubmiorexa HOK
p https://resh.edu.ru/subject/51/11/
9JIEMEHTaMU PEIICHHUS 3a1a4
ITpomesxyTouHas aTTecTaIus.
P T B bubmuoreka [JOK
135 HroroBoe TecTrpoBaHUE C

QJICMCHTaMU PCIICHUA 3a1a1

https://resh.edu.ru/subject/51/11/
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136 [ToBTOpenue, 06001IEHME, 1 Bbubnunoreka [JOK
CHCTEMAaTH3alus 3HaHUH https://resh.edu.ru/subject/51/11/
OBIIEE KOJIMYECTBO YACOB I1O 136 12

[NPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

AnreOpa u Hauana matemaTuieckoro aHanmmsa. 10 kinacc. B 2 4. Y. 1. YueOnuk
JUIS y4aIuxcsi 00111eo0pa3oBaTeNbHbIX YUpEKIeHU! (MpopUiIbHbINA YPOBEHB) /
A. T'. Mopakosuy, I1. B. Ceménos. - 4-e uzs., crep. - M. : Muemo3suna, 2010.
Anre0pa u Hauana MaTemMaTU4eckoro ananmsa. 11 kmacc. B2 4. Y. 1.
VYyeOHuk ass yqamuxcsi o0ueo0pa3oBaTeabHbIX YUpexKACHUHN (MPOPUIbHBIN
yposeHs) / A. I'. Mopakosuy, I1. B. CeménoB. - 4-¢ uzs., ctep. - M. :
MmuemosuHa, 2010.

AnreOpa u Havasia MatremaTudeckoro anaiauza. 10 kmace. B 2 u. Y. 2.
3aayHuK Uil yyamuxcs o011eo0pa3oBaTeNibHbIX yUpexXA1eHUN (TpoPHIIbHBINA
ypoBeHb) / A. I'. Mopakosud u ap.; moxa pea. A. I'. Mopakosuya - 3-¢ u3f.,
ctep. - M. : Muemo3suHa, 2009.

Anrebpa 1 Havasia MaTemMaTuyeckoro anaiauza. 11 kmace. B 2 4. Y. 2.
3aayHuK Uil yJalmxcs o01eo0pa3oBaTeNIbHbIX yUPExKIeHUN (TPOPHIIbHBIN
ypoBeHb) / A. I'. MopakoBuy u np.; nox pea. A. I'. Mopakosuua - 3-€ U3,
crep. - M. : Muemo3uHa, 2009.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* [IpoBepouHbIie pabOTHI C 2JIEMEHTAMU TECTUPOBaHUs. TPUTOHOMETPHS.
Pabouas rerpaas yacte 1. H. B. Bypmuctposa, H. I'. CtapoctenkoBa

* [IpoBepounbie pabOTHI C IEMEHTAMU TECTUPOBAHUS. TpUTOHOMETPHUS.
Pabouas terpaas yacts 2. H. B. bypmuctpona, H. I'. CtapocTenkoBa

» Kaprouku o tpuronomerpun 10-11 k1. A. B. MakeeBa

* K/p 10-11 1. Anrebpa u Havana ananuza. A. I'. Mopakosuy, E. E.
TynpunHCKast

« CaMoCTOATENbHBIE U KOHTPOJIbHBIE padoThl 10-11 k1. Anrebpa n Havana
ananu3a. A. I1. Epmosa, B. B. I'omo6opoako

* [IpoBepounbie paboOTHI C dJIEMEHTaMu TecTupoBaHus. Anredpa 10 k.
Pa6ouas terpans. H. I'. CtapoctenkoBa

* JI/m no anre6pe u Havasam ananu3a 10 k. b. M. Usnes, C. M. Caaksn, C.
. HIBapudypna

* [IpoBepounbie pabOTHI C BJIEMEHTaMU TecTUupoBaHus. Anredpa 11 k.
Pabouas terpans. H. I'. CtapoctenkoBa

* 3anauu ¢ napamerpamu. A. A. [Ipokodnen

* Pemenue 3a1a4 NOBBIIEHHON ci10KHOCTH. KiteiimeHoB B. A.

* Tpenaxep no tpuronomerpuu. [lox pen. ®@. @. JIsicenko, C. 1O.
KynaGyxoBa

* ConmasibHO-9KOHOMHUYeckue 3anaun. [IpodunbHblil yposens. [log pen. @.
®. JIpicenko, C. 0. Kymnabyxosa



* 3ayiauu Ha nensie yncna. [lpodunbHaeiit yposens. [lon pea. @. @. JIviceHko,
C. 10. KynaGyxoBa
* [Tonnsrit kypc norapudmos. I1. . CamconoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

bubmuoteka IOK https://resh.edu.ru/subject/51/10/,
https://resh.edu.ru/subject/51/11/

YPOK.P®

school-collection.edu.ru

ict.edu.ru

pedsovet.org

KonTtpoabHo-u3MepurtenbHbie padoThI
10 knace
Bxoanasi kOHTpoJIbHASA padoTa
1 BapuaHT

(]8 9 ) 6
1. Haiinure 3Ha4YeHUE BBIPAKEHUS 25 11/ 110

-1, ¢ 10-2 —4
2. Haiinute 3HaueHHE BBIPAKCHUS 5-100746-1077+4-107

2
x=+ 18x+81
(x+9): ————
3. Haiinute 3HaueHEe BBIPAKCHUS x—9 mpu X = 81.
1
2)2 —a(4 “=73
4. YopoctuTe BBIpaKEHHE (a+2)"—a(4—7a) U HaUQUTE €ro 3Ha4€HHE IIpU 2. B

OTBCTC 3alIMIINUTC HaﬁHeHHOC 3HA4YCHHUC.
2x—y=1,

o ¢+ 2y =
5. Pemnte CUCTCMY YpaBHCHUU 3x+2y=12. B oTBer 3anmmmure x + V.

2

6. HaiizTe KOpHU ypaBHeHHsS Tx=38.

Ecnu kopHell HeckobKo, 3anuwiume ux 6 omeem Oe3 npooenos 6 nopsioke 603pacmaHus.

7. 3akoH MenneneeBa-Knaneiipona moxHo 3amucate B Buae PV =vRT, rne P— naBnenue (B
nackainsx), V — 00béM (B M%), v — KOJIMYECTBO BemecTBa (B Monsx), T — Temmeparypa (B Ipaaycax
KennrBuHa), a R — yHuBepcanbpHas ra3zoBas nocrosaHas, paBHas 8,31 [x/(K-monp). [lone3ysce aToit
(dbopmyoid, HalauTe Temmepatypy T (B rpagycax KenbBuHa), ecmu P=77698,5
ITa, v=28,9 Monb, V=1,7 M.

8. Ilepuon KkomebGaHUsT MaTEMAaTHYECKOr'0 MasTHUKA (B CEKyHAax) MpPUOIIKEHHO MOXKHO

BBIYMCIUTH 10 (opmylie r= 2\/E, rae! — pna wutn (B Merpax). [lomp3ysice 3TOM (hopmyIoii,
HalnuTe IIMHY HUTH MasiTHUKA (B METpax), Mepro] KoJieOaHUH KOTOPOTO COCTAaBIISIET 3 CEKYHIBL.



x2—5x—6§0?

9. Ha xakom prcyHKe n300pa)K€HO MHOXKECTBO PEIICHH HEpaBeHCTBA

i - Ll L

.
r

(il - ikt il o

) 6§ 3

o

x—2 >0
10. Pemure HepaBeHCTBO: 3 — X

Ha xaxom U3 pucyHKOB H300paskeHO MHO>KECTBO €r'0 PELIeHUI?
B omeeme ykasxcume nomep npasunvHozo eapuanma.

0 7 B G, .
2 3 x 2 3 x
n T, 9 S L
2 3 x H 3 %

2 Bapuant
0.8-(—10)>—95.
(6,7-107%)(5-107%).

dac* a+c
———-

1. Haiigure 3HaueHnE BHIPAKEHUS

2. Halinure 3Ha4YeHUE BBIPAKEHUS

. 5
3. Haiinure 3nauenue Beipaskenus ¢ ¢ 4¢ ppua=3.1,c=3.6

4. Haiiznte 3sHauenne hipaerus | 040 + (=Sa+b)” pu @ = V10, b=Vs5.

Sx—=y=T1,
5. Pemnite cucreMy ypaBHEHUI 342y =-1.B orper sanummre x + Y.
?4+x—12=0.

6. Pemure ypaBHeHHe

Ecmm YPaBHCHUC UMECT boiee OAHOI'O KOpHA, B OTBCT 3alIUIIUTE OOIBIINN U3 KOpHCﬁ.
a

7. Pamuyc onrcaHHON OKOJIO TPEYroNbHUKA OKPYKHOCTH MOJKHO HaiTH 1o popmysie k= 2sina
, THe ( — CTOPOHA TPEYrOTbHHKA, O — TPOTHBOIEKANIMHA STOH cTopoHe yrom, a K — paauyc
OIIMCAHHOH OKOJIO TOr0 TPEYroNbHHKA OKpYkKHOCTH. ITonp3ysch 3Toi (popmyioii, Haitqure SN &,
ecmn 4 = 076,a R=0,75,

8. LIeHTPOCTPEMHUTENBHOE YCKOPEHHE MTPH JBHXEHHUH 110 OKPYKHOCTH (B M/C2) MOKHO BBIYUCIUTE

no gopmyne a = w’R, rae @ — yrinopas ckopocTh (B ¢ '), a R — paauyc okpysxknocTu. Ilonb3yschk
51Ol (hopMyloii, Halimure paccrosiHue R (B MeTpax), ecinM yrioBas CKOpPOCTh paBHa 5,5 ¢!, a

IIEHTPOCTPEMHTENBHOE YCKOPEHHE paBHO 60,5 M/c?.

9. Pemute HEPaBEHCTBO 1620
1) (=00 =4 U [4;420)

o)l —4:4]

3)(—o0; Fo0)

4) HeT pemeHni
2x=7
10. Ha kakoM prCyHKe U300paKeHO MHOKECTBO PEIICHUI HepaBeHCTBA 4 —x
B omeeme yxaoicume nomep npasuivHo20 6apuanma.

>0



1 BapuaHT
T(x—7) 1
COS ———— = —.
1. Haiimute KOpHH ypaBHEHHMS: 3 2 B orBeT 3amuiIUTe HAUOONBIIHUIT
OTPHULIATEIbHBIN KOPEHb.
I C
7
/K ,//
/Ly } V3 Ny
2. A F B Haiinure BBICOTY pomMba, CTOpOHAa KOTOPOTO paBHA ’a OCTpBIU
yrona paseH 60°.

cos o 2v6 (371 2 )
. SO = oc | —:2m ).
Haiinure S8In A, ey S n 2

4. W3iom nony4aeTcsi B Mpoiecce Cymku BuHorpaaa. CKojabKo KHJIOIPaMMOB BUHOTpaja
noTpeldyeTcss sl mojaydeHus 36 KUJIOrpaMMOB HM3IOMa, €CJIM BHHOTPA] COIEPIKHUT
90% BOJIBI, a U3IOM COAEPKUT 5% BOABI?

8sinZx+2v3cosx—+ 1 =0.

w

5. a) Pemmre ypaBHeHue

0)Haiinure BCE KOpHHU 3TOrO YpaBHEHUS, MpUHAJIeKALLNE
Ik
T T
TIPOMEXKYTKY
2 BapuaHT
- a(x—3) 1
1. PewwuTe ypaBHeHHe - 6 V3" B oTBETE HanMwmnTe HanbOoNbLIMIA OTPULATENbHbIN
KOp€eHb.
2. Ilnomanp TpeyrompHUKa paBHa 31. DE _ CpeaHsAs  JIMHUSA, TapajulelibHas

CTOpPOHE AB. Haiizure momans Tpaneuun ABED.
. . V7 T
3. Haiiaure cos a, eciu Sin 0="-Ha€ (E ; T[).
4. Bepe nano noanucatk 640 oTKpbITOK. ExkelHEBHO OHa MOANUCHIBAET HA OAHO U TO
e KOJIMYECTBO OTKPBITOK OOJBIIE [0 CPABHEHHUIO C MPEIbIAyIINM JHeM. 3BecTHO,
YTO 32 NepBbli JeHb Bepa noanucana 10 orkpeiTok. Onpenenure, CKOIbKO OTKPBITOK

OBLIO MOITMCAHO 3a YETBEPTHIN JCHB, €CIIU BCS paboTa ObLTa BBITTONHEHA 3a 16 AHEH.

1 3
+—+3=0.

2. LI,
. a) Pemnre ypaBHeHue 187X SInx

o1

2w, —

771
0) HaiimuTe Bce KOpHM 3TOr0 YpaBHEHUS, IPUHAUICKALIHE TPOMEKYTKY [ 2



IIpomesxyTounasi arrectanusi. UTtoroBasi KOHTpoJIbHasi padoTa

Bapuanr 1.

1.  Bemuucnure: a) Sin % 0) arctg (-1) + 2 arccos (-%) —arcsin %

B) Sin(270 — o)) + ctg (37”+a)

2. Pemmre ypaBHeHus: a) 2 SiNX - +/2 =0, 6)5c0s?x +6sinx -6=0
3. Haiigure npousBoanbie GpyHKIWMil: a) y =3 tg X — 2 J6, 6) y = 5x° COS X
4,  HUccnenyiite pyrkmmio Y= X5 — 6X? HA MOHOTOHHOCTb

: 1
5. Pemmre HepaBeHCTBO: sin (2X - %) > >

Bapuanr 2.

137 3 .

1. Boeruucnure: a) cos 3 0) 2 arcctg 1 + arccos (-7) +arcsin 1,

B) COS (180—(1)+tg(37ﬂ—a)

2. Pemmre ypaBHeHus: a) Sin X - J3cosx=0, 6)4sin3x+cos?3x=4
3. HaiiymTe npon3BoaHbIe GYHKIMIL: a) Y = 5x% — 4 €0s X, 6) y= (6 - 3X)°
4. Uccnenyiite GpyHkimio Y= -X° + 5X Ha TOYKH IKCTPEMyMa

3
5. Pemmre HepaBeHCTBO: cos (3X - %) < g

11 kaace

Bxonnasi KOHTpoOJIbHAsI padoTa

Bapuanr 1



F 1
1. Haiiure kopenb ypaBrenns ' 57 3

2. I3 MHOXeCTBa HATYpPaJIbHBIX 4YUCENl OT 58 10 82 Haymady BBIOMPAIOT OJHO YHUCIIO.
KakoBa BepOsSITHOCTb TOT'0, YTO OHO JIEJIUTCS Ha 67

SinQ = ——— _
3. a) Haitgure € & ecm VIBI g & € (0,0,571').

3sin(a — ) —cos(5 + a)
sin(o — )

0) Haiinure 3HaueHUE BRIpOKCHHS

5mv3 53 lO\/icj
C

) =8+ ——x— SX

o Y
4, Hatinure HauMeHbIIIee 3HA4YCHUEC GbyHKIIIN 18 3 3 Ha

b3
0; —} .
oTpe3Ke [ 2

5. Paccrosnue mexny roponamu Au B paBuo 550 kM. M3 ropoma AB ropoxa B co
CKOpocThI0 50 KM/4 BbI€Xajl MEPBBIA ABTOMOOMIIb, a YEpPE3 Yac MOCIe 3TOr0 HaBCTpedy eMy
u3 ropona B Beiexan co ckopocTbio 75 KM/4 BTOpoi aBTOMOOMIIb. Ha KakoM paccTOSHUU OT
ropoza A aBromobuiu Berpersatesi? OTBET naiiTe B KUJIOMeTpax.

Bapuanrt 2

1. Haiinute KOpeHb ypaBHEHHUS: —72—1ix=—X.Bepy ypaBHEHHUE HMeeT Ooliee OJTHOrO
KOpHS, YKQ)KUTE MEHBIITUH U3 HUX.

2. B cnyyaitHOM sKkcriepuMeHTe OpocaroT Be UrpajibHble KocTu. Haiiaure BeposSTHOCTH
TOr0, UTO B CyMME BBINAJET § OUKOB. Pe3ynbTaT OKpyriure 10 COTHIX.

V91
) cosSOl = ——
3. a) Haitmure SN &5 ecop 10y a€(0:0,57).
—10sin97° - cos 97°
0) Haiinure 3HaueHMe BBIpOKEHUS sin 194¢
4, Haiinure HauOOJIbIIEE 3HAYEHUE byHknuu Y = 16tgx — 16x+4T —5 gy

7
orpeskel 47 41"

5. Urops u Ilama kpacsr 3a60p 3a 24 yaca. [1ama u Bomons kpacst 3tot xe 3a060p 3a 35
yacoB, a Bomons u Urops — 3a 40 4dacoB. 3a CKOJIBKO 4acCOB MaJIbUYMKH IOKpacsaT 3a0op,
pabotast BTpoem?

KonTpoabHas padora 3a 1 mosyroaue

BapuaHtl



8

3X [—

27 0,25
+

1 3
25 os 6)1,4a7 +~ 2a” npua =

1) Hanaute 3HayeHMe BbIpakeHua: a)
= B)2°87 x logy 75 r)log, 10 — 2log, 5 + log, 40.
2) Hanagmute cosa, ecau sina = 0,8 u g <a<T.

3) Bblumcaute cos? 15° — sin? 15°.

4) PewwTe ypaBHeHMe: a)(é)o'z"+1 =25; 6)log,(2x—4)=7; B)logi(2x+
7

5)—log16 =log12; r)Vx2—6=+v-5x; n)2sinx+1=
7 7

0. YkaxkrTe O/MKaWIIMKM K HYJIIO KOPEHb B Ipaaycax.

5) Pewwure HepaBeHCTBO: a)log:1(2x+5) > —3; 6)(%)X —21*-8<
2
0: x?+2x-3 0
’ B) (x=7)(x+5) )
BapuaHT2
1
—-6X [~ RoA 3 3
1) Hanhagute  3HayeHue BblpaXKeHus: a) ‘/; + ﬂ; 6)a 2+az npua =
3 6

0,1; B)5'°%53 xlog, 8; r)2log,3 + 1og2§.
2) Hangutesina, ecau cosa = —0,6 u g <a<T.
3) Bbiumcaute 2 sin 15° X cos 15°.

4) PewwnTe ypaBHeHue: :;1)(%)0'5"_1 =9; 6)log,(2x+5)=2; B)(log1x)%—
2

logix =6; r)V7—x2=+/-6x; ng)2sinx—1=
2

0. YKa)kMTe HaubobIIMI OTPUIATENbHbIH KOPeHb B Ipajiycax.
5) Pewwute HepaseHcto: a)logs(1 —x) > logs(3 — 2x); 6)(?)"—1 + (g)X+1 <

(x+1)(x—4)
x2+x-6

26; B) > 0.

IIpome:xyTounas arrecranus. UToroBasi KOHTpoJIbHAsI padoTa

1 BapwuaHT

1.PewmnTe ypaBHeHue: logs(2x —1) = 2.

2.PewwTe HepaseHcTBO: (V5)*6< %



3.¥Ynpoctute : 2sin(m —2a) +cos(-2a) .

ctga+ctg(a+§)

4. Pelunte ypaBHeHume: 2sin’x =5 cosx + 1=0.

5.Pewwute ypasHeHue: V3x+ 1-vx+8=1.
6. PewunTe cnuctemy ypaBHeHui: | x + 2y =13,
2logax — loga(2y — 1) = 0,5.

2 BapuaHT
1. PewuTe ypaBHeHUe: loga(2x+3)=3.

2.PewwnTe HepaseHcTBo: (V3)*6> é .

3.¥Ynpocturte: 2sin(r — a) + 2ctg(§ —-2a).

sin(g + a)+tga - sin(-a)

4. PewuTe ypaBHeHMe: 2sin®x + 5cosx + 1=0.

5.PewuTe ypaBHeHue: V2x+5-vVx+ 6=1.
6. PelwunTe cuctemy ypaBHEHUN: 2x—y =19,

logs(2x — 1) — 2logay = -0,5.



JIMTEPATYPA JJIsI YUMUTEJISA:

1. ®akynbTaTUBHBIN Kypc TI0 MaTemMaTuke: Permenue 3aga4d: Yue6. mocodue mis 10 k. cpen.
wk. - M.: [IpocBemenue. - 252c.

2. @akyabTaTUBHBINA Kypc 10 MareMaTuke: Pemenue 3anau: Yue0. nmocobdue mst 11 k. cpen.
k. - M.: [IpocBenienue. - 252c.

3. dakyapTaTUBHBINA KypC 10 MaTeMaTuke: Teopust BeposiTHOCTel: Yueb. mocooue mis 9 - 11
KII. cpejl. K. - 3-¢ u3. nepepad. - M.: [Ipocsemenue, 1990-160c: ui.

4. @akyabTaTUBHBIA KypC IO MaTeMaTuke: Y4el. mocodue mist 7 - 9 KiI. cpeq, mK. / COCT.
N.JI. Hukonsckas. - M.: [Ipocsemenue, 1991 — 383c¢: mi.

5. Hlappirua M.®. MatemaTuka Ul MOCTYNAIOUIUX B BY3bl: YueO. mocobue. -3-e H3I.
crepeorutl. - M.: JIpoda, 2000 - 416c¢: u.

6. Maremaruka /s moctynatomux B By3bl: [locodue /I".B. lopodees, M.K. Iloranos, H.T'.
Po3os. - 4-e uzn., crepeorun. - M.: [Ipoda, 2001. - 672c: un.

7. AH. 3emnskoB. AunreOpa+: palMOHaJIbHbIE U UpPpALMOHAIbHbIE alredpandeckue
3a1aun. DNeKTUBHBIA Kypc: YueOHoe mocobue /A.H.3emmskoB-M.: BUHOM.JIaboparopus
3HaHui,2006.-319 c.um.

Anpeca odpa3oBaresibHbIX UHTEpHET pecypcoB:

1. WWW. Kengyry. ru —1uTepreT onumnuana no Mmarematuke «Kenrypy» .

2. http://matclub.ru — Beicimas MaremaTHKa, JCKIMHM, TNPUMEPHI PEIICHUS 3ajad.
Matematuka. OYHKIMH U UX TPAPUKH.

3. WWW.allmath — Bcst marematuka.

4. htt://mathsun.ru — Ucropus maremaruku. buorpaduu Belnukux MaTreMaTHKOB.

5. WWW.matematik.ru MaremaTuka jjis aOUTYPHECHTOB.

6. WWW/exponenta.ru — O0pa3oBaTeIbHbI MaTEMaTUICCKHI CaMT.

7. WWW.math.ru — O6pa3oBaTesbHbIi MAaTEeMaTHIECKU CAT.

8. http:// gotovkege.ru— EI'2 matemaTuka



http://www.allmath/
http://www.matematik.ru/
http://www.math.ru/

CraproBasi KOHTPOJIbHAsA padoTa no ajareodpe, 10 kiaace
Bapuant Ne 1.

Yacrtn 1.

:1'2 —8a+16

1 . HafimuTe sHateHne ERIpASCHET —3

mpu a=0,2.

2. [aHa apudmeTmyeckas nporpeccus (an), pasHoctb KoTopoit pasHa —0,8, al=1,1.

HaliauTte cymmy nepsbix 9 e€ UneHos.
3. Pemmre ypaBuenue 6x2 + 7x — 3 = 0. B oTBeT 3anmuInuTe MEHbIIHNI U3 KOPHEIA.

4. YcTaHOBUTE COOTBETCTBUE MEX Y TpadukamMu GyHKIUN 1 hopMynamMu, KOTOPIE UX
3aJatoT.

DopMmyiibl I'padukn

Dy=2  2)y=3-x :
X ~

¥ 3 7 1 Y X =11 "l‘- x

Dy=-3 Ay HEY PSS
X f \

Ortser:

A b B A) B)

5. Pemmre HepaBeHCTBO X2 + 4x — 12 > 5X

Yactn 2.



4> —y =2
3x—2y=-1
7. Pemn 3amauy: MoTopHas nogKa NpoLuia NPoTUB TeYEHWUA PeKn 84 KM M BEPHYIACb B MyHKT OT-

npaBAeHKA, 3aTPaTUB Ha obpaTHbIN NyTb Ha 8 YacoB meHblue. HalauTe CKOPOCTb TeHEHUA, eCN CKO-
POCTb /I0AKN B HENOABWMMKHOM BoAe pasHa 10 km/u. OTBeT gaitTe B KM/u.

6. Pemute cucreMy ypaBHEHMIA: {

Bapuant Ne 2.

Yacrtn 1.

\. HafiTuTe 3H3TcHAS ERIPAACHET a’ +2ab-b(2a-1) mp a=-3, b=05.

1.
2 [aHa apudmeTnyeckas nporpeccus (an ) pasHocTb koTopoit pasta 0,6, q = 6,2 . Haiigute

Cymmy nepsbix 13 eé uneHos.

3. Pemute ypaBHenue 3 - x + 2(5 - x) = 4x - 8.

4. YcTaHOBUTE COOTBETCTBHE MEXAY IpadukamMu GyHKIMH U HpopMynaMu, KOTOPbIE UX
3a[a10T

Dopmyitbl I'padpuxu
Dy=x2+2x 2)y=x°-2 \ ) ] Y
3y=x2-2x 4)y=2-2%° \ / \ /
111
OrTBerT: ) \0 f - \11 / F
A b B 0 |
A) B)
Y
5. Pemmre HepaBeHCTBO X2- 8x < 9. ; g2
TN
/ \
| 1
B)

Yacrs 2.
6. Pemmure ypaBHenue: x* - 7x%2+ 12 = 0.
7. Pemn 3amauy:
MoTopHaa nogKa npoLwia NPoTUB TeYeHUA pekn 255 Km 1 BepHynacb B NYHKT OTAPaB/ieHUA, 3aTpa-

TMB Ha 06paTHbIN NYTb Ha 2 Yaca MeHblue. HallamTe CKOPOCTb JI0AKM B HENOABUMHOW BOAE, €CAn
CKOPOCTb TeyeHus pasHa 1 Km/y. OTBeT ganTte B KM/u.

KonTposbnas padora Ne 1



no reme «PannonajsbHble ypaBHeHHs U HepaBeHCTBA. CUCTEMBI JIMHEHHBIX
YPaBHEHUil »

Bapuanr 1

Nel. PewwnTe ypaBHeHuUe:
2x + 3 x -3

x°—2x x*+ 2x

a)
6) s ibx-2- 235 =0,
x“+6x
\ _ . . [2x+y=3
;..Pﬂﬂmecmﬂl} VPAEHEHHEH C IOMOIIBI0 Dﬂpﬂ&'mre.lm.x_SJI.:_l

Ne3. PewmnTe HepaBeHCTBO METOA40M MHTEPBANOB:

(x+Tx=1)(x+8) <O

a)
E=x){x+3)
I:. .'.'.t o _:: H
x=1
6)

4 YEKaxkuTe BCe KODHHM ypaBHeHNA x+7 =1

Ne5. PewmnTe ypaBHEHME C MOMOLLBLIO CXxemMbl [OpHepa:

4x3-19x2+ 19x+6=0
Bapuant 2

Nel. PewwnTe ypaBHeHue:
2x+4 x-—-4

- x x'z+x=o'
a)
6) x-Br-2-— 4 =0
x°-5x
r+ay=1
2. Pemmurs ccrenry ypaesesu ¢ mOMOMILIO oNpenemHTened: 2—y=8

Ne3. PewmnTe HepaBeHCTBO METOA0M MHTEPBANOB:

a (X4 9)(x - 8)(x +5) > 0;



6)

4. ¥YkamuTe Bee KOPHH VpaBHCHHA x+35 =2

No5. PewmnTe ypaBHEHME C MOMOLLBLIO CxeMbl [OpHepa:

X3 +4x* +3x—2=0

KonTtpouabnas padora Ne2 no teme «Crenennas pynknus. E€ cBoiicTBa u rpagpux»

Bapuanm 1

1. 3agaer i ykazanHoe npasuio Gynkiuio Y = f (X), eCIIu:

2 <x<
—-X, —1<x<0, X%, O=<x<l

1) f(x):{\/;+1 2) f(x)=41, 1<x<3,

x=0; X—3,  x>3?

B citydae monoxuTenbHOro OTBeTA!
a) HaliauTe 00NacTh onpeaeiaeHus PyHKINH,
0) BbIUKCINTE 3HaUYEHUS! QYHKIMH B Toukax — 2; 1; 5;
B) mocTpoiTe rpaduk QyHKIHH;
I') HallIuTe MPOMEKYTKH MOHOTOHHOCTH (DYHKITHH.

2.  Hccnenyiite pyHkiuo Yy = 3|X| — X’ Ha YETHOCTH.

3. y = f(X) —mepuoanyeckas ¢pynkuus ¢ nepuogom 7 = 3. VI3BecTHO, 4TO
f(X)=2—x, eciim 0<x<3.

a) [loctpoiite rpaduk GyHkmuu; 0) HaauTe HYIH QYHKIUH;
B) HaiiiuTe ee HauOOobIlIee U HANMCHBIIIESE 3HAUCHHSI.
4.  TlpuaymaiiTe mpuMep aHATUTUYCCKH 33JJaHHON (DYHKIINU, OTPEICIICHHON Ha OTKPBITOM

myae (—o0;0).
5.  UssectHo, uro Qpynkius Yy = f (X) Bo3pacTaeT Ha R. Pemnre HepaBeHCTBO
6X° +X+9
f [#J <(5).
X +3
6. Haitnure dyHkimio, obparayro GyHkimu Y = X* +5, X >0 . IToctpoiiTe Ha OIHOM

yepTexe rpadKy YKa3aHHBIX IBYX B3aUMHO OOpaTHBIX (PYHKIUH.

Bapuanm 2



1. 3amaer nmu ykazanHoe npaBwio pyHkuo Y = f (X), eCIIH:

- X, X <0,
) X -1, X<1,
) f(x)={-x>, 0<x<2 2) t0)=1 1 1cyoao
—~4, 2<x<5; ’ B '

B ciydae monokuTenbHOro oTBeTa:
a) HaiiuTe o0nacTh onpeaeneHus GyHKINY;
0) BBIYMCIIMTE 3HAYCHUS (PYHKIIUHU B TOUKax —3; 2; 6;
B) OCTpOMTE rpaduK QyHKIUU;
T') HAIUTe TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH.
2. Hccnenyitre yHKIMIO Y = +/X — 2 + X® Ha 4eTHOCTS.
3. y= f(x)—nepuonnveckas ¢pyHkuus ¢ nepuogom 7 = 2. VI3BeCTHO, 4TO
f(X)=2x+4, ectu —3<x<-1.
a) [loctpoiite ee rpaduk GyHKINU;
0) HaliguTe HynH (YHKINH;
B) HalijuTe ee HauOoJbIllee M HAUMEHbIIIee 3HAYECHU .
4. TlpunymaiiTe npuMep aHAJIUTHYECKU 3alaHHONW (DYHKIIMU, ONIpEIETICHHON Ha JIy4ye
(— 0] O] .
5. UssectHo, uto Qpynkuus Y = f (X) yObIBaeT Ha R. Pemute HepaBeHCTBO

3x? —7x+8

X"+

6. Haiinure ¢pynkumio, oopatayio pyskimu Yy =3— x>, X >0 . ITocTpoiiTe Ha omHOM

yepTexe rpauKu yKa3aHHBIX JBYX B3aUMHO OOPAaTHBIX (QYHKIUI.

Kontpoabnasi pabora Ne3 no teme «CBoiicTBa 1 rpadpuK KOpPHA N-H CTeNeHU

Bapuanm 1
1. Haiiti oGnacts onpenencrus GyHKIHE § = V4 — x2,
2. U3oOpa3utk 3cku3 rpaduka GpyHkmuun y = X~ °.
1) BrlsicHUTbH, HA KAKUX IPOMEKYTKAX (PYHKIIUS YOBIBACT

w1l 6) G2ySu(3V2) "

3. Pemuts ypaBuenue: 1)V1—x=3; 2)vVx+2=+V3—-x; 3)Vl—-x=
X+ 1;

2) CpaBHHUTH YHKCIIA: Q) (;)

4)V2x+5— Vx+6=1.

4. Haittu pynxmuro, oopaThyro K GyHkiuuu y = (x - 8) ~1,ykasars eé o6macts
OIIPEJICIICHUS] 1 MHOYKECTBO 3HAUYCHUIH.



5. Pemnth HEpaBeHCTBOVX + 8 > x + 2.

Bapuanm 2

1
1. Haiitu o6nacts onpenenenus GyHkuun y = (x> —9)” s,
2. M300pa3uth 3cku3 rpaduka GyHkuuu y = x - ©.
1) BoIsscHUTB, HA KAKUX TPOMEKYTKAX (DYHKIUS BO3paCTaET.
-6 -6
2) CpaBHHTH 4MCIIa: a) (%) 7 (%) ;. 0) 42y ml.
3. Peuts ypaBHenue: 1) Vx—2=4; 2)V5— x= Vx—2; 3)V1+x=

1— x;

4V3x+1— V/x+8=1.

4, Haiitu pynxmmio, oopaTHyo K GyHkmuu y = 2(x + 6) ~ 1, ykaszaTs €€ 06macTh
ONpeJeIeHUs] 1 MHOKECTBO 3HAYEHU
5. Pemuth HEepaBeHCTBOVX — 3 > x — 5.

KonTpoabhas padora Ne 1 "Tpuronomerpuueckue BbIpaskeHUs1 U
TPUTOHOMETpUYeCKHEe YPaBHeHUs "

Bapuanr 1

1. Pemure ypagHeHHe:
1) 8cos® x + Teinx -5 =0;
2) 28in®x + 1,58in2x — Bcos® x = 1;
3) sin8x +sinl0x + cosx = 0;

4) cosx — cos by — 0.

cos3x
2. Pemute HEPABEHCTEO:

1) tg| 5 —Ek'::e—ﬁ;
) g(ax EJ 3

2) sinxtg2x = 0.
3. Pemnre ypagHenue sin2x + J3cos2x = 2ecosbi.

%
i

4. BriuncanTe sin( ar{:msé J



BapuanTt 2

1. Pemure ypagHeHHE:
1) 4sin“x —11lcosx -1 =0;
2) 3sin“x —gin2x —cos* x = 2;
3) cosbx —cosTx +sinx =0;

4) sin2x + sinbx - 0.

gsin 2x
2, PemuTe HEpaBEeHCTEO!

1) ctg[ Bx + %J = —-.,-'E:
b

2) cosxtgl2x < 0.
. I'_ -
3. Pemure ypagHenue sindx — cosdxy = 2sinx.

R

. 1]
4. Briuucaurte ms[arcsmg .
s

Bapuanm 3
1. Pemmuts ypaBuenne: 1) V2 cosx —1=10; 2) 3tg2x + V3 +0.
2. Haiitu pemienne ypaBHEeHUs sing = — %Ha orpeske [0; 3m].
3. Pemuts ypaBHeHue 1) 3cosx — cos?x = 0;
4. Pewumsb ypagrenus
1) 6 sin 2x —sin x = 1;
2)4sinx+5cosx =4;
4) sin*x + cos*x = c0s?2x + 0,25.
Bapuanm 4

1. Pewmrts ypaBHenne: 1) V2 sinsx —1=0; 2) tg%— V3 +0.

. x 1
2. Haiitu penienne ypaBHEeHUS COS~ = -Ha OTpe3Ke [0; 4m].

3. Pemuts ypaBHeHne 1) sin’x —sinx = 0;

4, Pewumo VDABHECHUA
1) 10 cos®x + 3 cos x = 1;
2)5sinx+ cos x =5;
3) sin*x + cos*x =sin%x - 0,5.




=

IIpomexxkyrounast arrecrauusi B GopMe KOHTPOJIbHON PadOThI.

Bapuanm 1
Pewume nepasencmeo x*(2x + 1)(x - 3) > 0.

Pewume YDABHCHUE.
Q) N3X+A—\x=2_6)4-342=5% 6 log,~— log,V2x = —

Ckoavko KopHeu” umeem ypasHeHue

N |-

2C0S%X — sin (X - %) + tox ta(x + E) = () na npomexcymrke (0; 27)? Vraxcume ux.

) (—) > 32,
Haudume uejible peuleHusl cucmemvl HepaeeHCcmsae. 2

logs,(x —6)% <1.

Bapuanum 2

x?(x-2)
Pewume HepaeerHcmeo

8x+4

Pewume ypasnenue:

a) Nx+7+Vx—2=9;6)5-7-5"2=90; ¢ logszx—5+ logsV5x = 2.
CKOIbKO KOpHEl umeem ypasHeHue

sin®x + €c0s%2x_+ cos( % + 2x) cosx tgx = 1 _na npomexcymre (0; 27)?

Vxascume ux.

— 1
32X 6 < —,
27

log;(1 —x)? <2.

Hatioume yesvle peulerHuAd cucnemnsl HepaseHcme. {

Bapuanm 3

1. Peminth ypaBHeHHe:

1 2-38x
1) (g) = 25; 2) 4*+2*-20=0.
2. PeminTh HepaseHCTBO (%J > 1%-
3. PemnTh cucremy ypasHeHHIl x-y=4
' 5X+y = 25,
4. PemwlnTh HEpaBeHCTBO: \
x= -1
1) (V5)* 6 < 1, 2) [E] > 1.
5 13

5. Pemutes ypaBuenme 71+ 3. 7% =2+ 4 3. 2%,



4 BapuaHT
1. PemuTk ypaBHeHue:
1) 0,12x-3 = 10; 2) 9*-7.3*-18=0.

2. PemuTs HepaBeHCTBO [11] <3,

) 6

x+y=-2,

3. PemuTs cucremy ypaBHEeHHI {6r+ 5u — 36,

4. PewminTh HepaBeHCTBO:

x?-4
1) (¥/3)=+6 > %; 2) (1?{] < 1.

5. Pemnts ypaBHeHHe 3 3 + 3*=5.2¥+4_ 17 . 2%,

KonTtpoabnsie padors! 11 kiace

KonTtpoJubHnas padora: "Pemienue ypaBHeHHii 1 HepaBeHCTB'

1 BapuaHT



1. PemnTe ypaBHeHHe
log,(x-3)=2-log,x.

2, PelinTh HepaBeHCTBO
1\F gas
( : ) L2355 Q,
3. BurinennTe abcnHecsl H OpAHHATHL TOYEHK NepecedeHHA
rpadukos yaxmmit y-Eain(: i %) B y-ﬁmsx.

4. HaiiTH paccToAHHe OT HATANA KOODAHHAT A0 KACATEAb-
BoH K rpadHry ¢$yYHKuMR y=xrlnx, napannensHoit ocu abe-
OHCe.
5. llpn kakwx snaYeHEHAx ¢ rpadnk QYHKOHR y=3x - 4x°
E NpAMaA y=a mmenT oasy ofmyn Toury?

6. HokxasaTs, WTo maomags ¢HErypH, orpaHHYeHHOH rpa-
dErKoM QYHEOHEA y=i H OopamMumBa y=0, x=4, x=p (npn

p>4), Menwnre 1. V&

2 BapUAaHT

1. Pemintte ypasmenne log,(x+4)=2-log,(x-2).
2. PemunTs HEepaABEHCTBO

31 ()" 850,

3. BuumcauTs afcuMcchl H ODAMEATH TOYEK TepecedeHHs
rpadixos GyRENHE y=—sinx B y =12 cos (.1: + %)

4. HafiTe pacerogune oT oCH abCoMCc 10 KACATRNBHOH
rpadmey byEEnuE y-=4In(x-1)-x% mapaznexsHO# ocCH
abcomec.

5. Ilpn waxHX sHavYeHAAX b npAamas y==> nepecexaer rpa-
tmr dyExnum y—x*+38x® Gonee YeM B ABYX PA3NHUHHX To4-
KAX

6. Norasate, 4To NIOIMALE QUrypel, OrpaEHqeHHON rpa-
pumon dyneoun y=2% g opaMuMH y=0, x=-0,5, x=t (npu
t<-0,5), merpme 1.

IIpomexxkyTounasi arrectanusi B GopMe KOHTPOJIbHOI PadOTHI.
1 BapuanT



i _3s,

2. Hailru nmomager GHTYypH, OTPAHHYeHHOH JHHHAMM
y=2-x*m y=1.

3. Bea mcnon:zoBaHMA TalAHD M MEEPOKANBKYAATODA
gafiTH 3HAYEHHEe BEIDAMEHHA

1. Pemure ypanmenue (V2)

11 gos 287° - 268in 56T
sin17* '

logy(x+2)-log,y=1,

4, PemuTe cucTeMy ypapHeERH {x+y—ﬁ-

5. Hafitn HanboJaplIee H HAMMEeHBOISE SHAUEHHUA QYEKIUN
j=2x"-3x%-12x 4 24 na orpeake [-2; 1].

6. Jloxeaars, 4To ypaBmesne x®43x¥+Tx—-11=0 nmeer
¢IMECTEeHEHENN Kopens. HailiTh sT0T KOpeHE.

2 BapuaHT

+d

1. PemiuTe HepaBeHcTBO 16 ‘<

b=

2. Peminutes ypapHenue Y2co0s3x+2=1.

3. Nlpu xaxnx sHadeHdax b smpamenud (3b+1)- lg(l-h)
# 3b+ 1 NpHHEMAIT OJMHAKOBRIE 3HAYeHHA?

4. HaifiTy mpomemyTHH BO3PacTAHEA M YOLIBAHHA GYHK-
OHH y=4x+%.

5. Hafite nmomanes GHrypsl, orpaHM4YeHHod rpadmxama
dyHRIRE g x?, y-% n npAMEIME y=0 1 x=2.

6. Hafitm obmme Touxku rpabmra QyHEOHH y=x®+2x-

—5x+1 u opaMoit y=1-Tx H oOpefenMTs, €CTh JIA CPeJN HEX
TOMKH KacasEns.
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