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IMMOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTo Kypca «Airedpa u Havyajla MaTEMaTHYECKOTO
aHanmm3a. YTIOyOJeHHBIA ypoBeHB» il oOydatommxcs 10 —11 xmaccoB
pa3zpabotana Ha ocHOBe DenepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUsA, C YUYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPETBABISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, M TPAIUIIUN
poccuiickoro oOpazoBaHus. Peanmszanusi mporpaMMbl OOECHIEUMBAET OBJIAJCHHE
KJIFOUEBBIMU KOMITETCHIIUSIMUA, COCTABJISIOIIMMHU OCHOBY Il CAMOPA3BUTHS U
HEMPEPBIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIICKYJbTYPHOTO, JIMYHOCTHOTO W
MO3HABATENILHOTO PA3BUTHSI IMYHOCTH O0YUAIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

YueOHplii Kypc «Anrebpa W Hayala MaTeMaTHYeCKOro  aHalu3a.
VYriyOneHHbI ypOBEHbY» SIBISETCS OAHUM M3 HauOoJiee 3HAUYMMBIX B MPOrpaMMe
cpenHero obmero oopa3oBaHus, MOCKOJIbKY, C OJJHOW CTOPOHBI, OH O0ECIIeUrnBaET
WHCTPYMEHTAIBHYIO 0a3y JJIsl M3YYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYypCOB, a C
JIpyroi  CTOpoHBI, (opMHpyeT Jorudueckoe U aOCTPaKTHOE MBINIJICHHUE
oOydJaronmuxcsi Ha YpOBHE, HEOOXOOUMOM [IJII OCBOSHHS HWH(GOPMATHKH,
OOLIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTHM M JPYruxX JIUCUUIUIMH. B pamkax
JAHHOTO Yy4yeOHOro Kypca oOydarolluecsi OBJAJCBAlOT YHUBEPCAJIBHBIM S3BIKOM
COBpEMEHHOW  HayKu, KoTopas  (GopMyIupyeT CBOM  JOCTIKEHUS B
MatemMaTudeckon popme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaIN3a 3aKiaJ(bIBacT
OCHOBY Ul YCIIELIIHOTO OBJIAJICHUS 3aKOHAaMU (U3HUKH, XUMHH, OWOJIOTHH,
NOHMMAaHHUSl OCHOBHBIX TEHJIEHIMI Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh WX IS JajbHeHImero o0pa3oBaHus U B
NOBCE/IHEBHOM XM3HU. B TO ke BpeMmsi oBiajgeHHE aOCTPaKTHBIMU U JIOTMYECKU
CTPOTMMH KOHCTPYKIUSIMHU aireOpbl M MaTeMaTHYEeCKOro aHall3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHHUS C TMMOMOINBIO MHAYKIIMH U PACCyXKAaTh JIEAYKTUBHO, HUCIOJIB30BAThH
00001IeHNe W KOHKpPETH3alnio, abCTparupoBaHWE W aHAIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHUE.

B xone usyuenus yueOHOro kypca «Anredpa U Hayajia MaTeMaTUYECKOTO
aHanmM3a» OOydYaroIIuecs MONyYaroT HOBBIA ONBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOEHUSI MaTeMaTUYECKUX MOJENCH peallbHbIX CUTYaIlUH,
UHTEPIIPETAlUA  TOJYYEHHBIX  pPELICHWH, 3HAKOMATCS €  [pUMEpaMu



MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKe M HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSMU U UX aBTOPaMHU.

Y4eOHbIli Kypc oOnagacT 3HAYUTEIBHBIM BOCIHUTATEIBLHBIM IOTCHITHAIOM,
KOTOpBIA peanu3yercs Kak uepe3 YydeOHbIi Marepual, CIOCOOCTBYIOIIUN
(OpMUPOBAaHHIO HAYYHOI'O MMPOBO33PEHMS, TaK W dYepe3 CHeuuduky ydyeOHOH
NeATEeNbHOCTH, TpeOyromed MNpOoAOKUTENbHOW KOHLUEHTPAUUW BHUMAaHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 32 IOJYyYEHHBIN
pe3ynbTar.

B ocHoBe wmertomuku oOydeHus anreOpe M HayalaM MaTeMaTH4eCcKOoro
aHaJIn3a JEKUT AESITEIbHOCTHBIN NPUHIUI 00yUYESHHUSL.

B crpykrype yueOHOro kypca «Ainredpa M Hadajla MaTEMaTUYECKOTO
aHaJIM3a» BBIIEJIEHBI CIENYIOUUE COAEePKATEIbHO-METOAUYECKUE TuHUN: «Yucna
U BeIYUCIIeHU», «DyHKINK U rpadukmy, «YpaBHEHUS U HEpaBeHCTBa», «Hagana
MaTE€MaTU4YeCcKoro aHainu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBbIE
COJIEPKATEIBHO-METOIMUECKUE JIMHUA HW3Y4aloTCsd Ha MPOTSHDKEHWHM JBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEr0 OOIIeT0 OO0pa30BaHMs, €CTECTBEHHO JOMOJHSA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMU TEMaMH M pasaenaMu. JlaHHBIHA
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKMX JUCLHMIUIMH, TAaKUX Kak anredpa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTH4ECKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIIAJIEBAIOT BCE Ooliee
HIMPOKHM MAaTEMAaTHYECKUM anmnapaTtoM, Y HUX IMOCJIEI0BaTeIbHO (PopMUpyeTCs U
COBEPILECHCTBYETCSA yMEHUE CTPOMTh MATEMaTUYECKYyI0 MOJECIb pPEaJbHOU
CUTyallu, IPUMEHATh 3HaHUS, NOJyYEHHBIE MIPU U3YyYEHUHU Y4eOHOro Kypca, AJis
pEelIeHUs] CaMOCTOSATEIBHO C(POPMYIUPOBAHHON MATEMAaTHYECKOW 3a/lauu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepkarenpbHO-MeTOANYECKasT JIMHUA «YUMCia ¥ BBIYMCIICHHS 3aBEpLIACT
(opMupOBaHKE HABBIKOB MCHOJIb30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHHUMaHue yneisieTcss (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHHM, BKIIOYAIOIIMX B CEOsl MCIOJIB30BAHUE PA3IHYHBIX
¢opM 3amucu 4Yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YUCIIOBBIE BbIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYarOMIMMCSI MHOXKECTBAa HaTypajbHBIX, IICIBIX,
palMOHANBHBIX U JACHCTBUTEIBHBIX  YHMCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B  KakaoM M3 3TUX MHOXKECTB PACCMaTPUBAKOTCS
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJaud M OIEepaluu: JIeJICHHE Haledo,
ONEpUPOBAHUE OCTAaTKAaMU Ha MHOXKECTBE LIEJBbIX YHCEN, OCOOble CBOWCTBA
paIMoOHATIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTepaInuu, a TaKKe



W3BJICYECHUE KOPHS HATypallbHOW CTENEHH HAa MHOMXECTBE KOMIUIEKCHBIX UYHCEIL
brarogapst mociegoBaTEIbHOMY PACIIMPEHUIO Kpyra HCHOJB3YyEMBIX YHCEN U
3HAKOMCTBY C BO3MOYKHOCTSAMH MX IIPUMEHEHMS I PELICHUS PAa3JIWYHBIX 33134
dbopmupyeTcsi pencTaBlIeHue O €AMHCTBE MaTEMaTUKH KaK HAyKH M €€ poJik B
NOCTPOCHUU MOJIEIEN peaNbHOr0 MHUpPA, HIMPOKO MCIONb3YIOTCS 000OIIeHHE U
KOHKPETHU3AIH.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEAIN3YETCS HA NPOTSHKEHUM BCETO
oOy4eHHsT Ha YpPOBHE CPEIHErO OOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IIporpamMmbl IPEeAyCMOTPEHO peELIeHHE COOTBETCTBYHOIIMX 3axad. B
pesyinbpTaTe OOydYaronIuecss OBJAJACBAIOT PA3JIMYHBIMH METOJAMH  PEIICHUS
paloHaIbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpbl. [lomydeHHbIE yMEHHS MIMPOKO HCHOJB3YKOTCS IpHU
UCCJIeIOBAaHUM (DYHKIIMI ¢ TIOMOIIBIO MPOU3BOIHOM, MIPU PEHICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHWE HAaUOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIUU.
JlanHasi comeprkatenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUI
BBIMIONHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  pPalNUOHAIBHBIX,
UPPAILMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, & TaKKE BBIPAXKEHUN,
coliepkalluxX CTeneHu U Jorapudmel. braromaps u3ydeHuro anreOpandeckoro
Marepuaia IMPOUCXOAUT  JaJbHEWIEEe  Pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (HOPMUPYIOTCS HABBIKA JEAYKTHUBHBIX
paccyxaeHuii, pabOTBl C  CHUMBOJBHBIMH  ¢dopMaMu,  MPEICTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npemnaraetT d(PQPEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPAKTHUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HAIJISJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKHU.

CopepkatenpbHo-MeTOAMYECKass JUHUA «DyHKIMM W TpaQuKU» TECHO
nepervieTaeTcsa ¢ JAPYTUMH JIMHUSMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHHs MaTepuaiia. M3yueHne cTeneHHou,
MOKa3aTEIbHOM, TIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKIMK IJIS pPEIIeHUs 3ahad U3 JPYTHX YIeOHBIX
MPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMaTUYECKHM aHAIU30M,
TaK U C PEIICHHWEeM YpaBHEHUU U HepaBeHCTB. [lpu 3TOoM Oosibllloe BHUMaHUE
yaensiercs: GOpMHUPOBAHUIO YMEHHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pasTUYHBIMA BEJIWYWHAMH, WCCIICIOBATh TOJMYyYCHHBIC (QYHKIIUHA, CTPOUTH WX
rpaduku. Matepuan 3Toi cojiep>KaTesIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IMIO3BOJISIFOIIMX BbIpaXkKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero usydenwue



CHOCOOCTBYET pa3BUTHUIO aAJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IIEHNIO 1 KOHKPETU3allUH1, UCTIOIh30BAHUIO aHAIOTHH.

CopepxarenpHass nuHua «Hauvana mMareMarnyeckoro aHajvs3ay MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYI KaK MAaTEMaTUYECKUX, TAaK U MPUKIAIHBIX 3a]ad,
JIOCTYIIHBIX 00yYarouuMcs, Tak KaK y HUX TMOSBIISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMIA, OMPENEeNATh WX HAWUOONbIIME W HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMIAAU QUIyp U OOBEMBI TE, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpoueccoB. JlaHHas coaep)kareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHBIX CHUTYyaluH,
MO3BOJIIET HAXOJWTh HAWIYYIIEE pPEUIEHWE B TMPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMU MaTEMaTUYECKOIO
aHaM3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMATLHO-IOTHUYECKOTO |
KPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHMI PACIO3HABATH MPOSIBICHUS
3aKOHOB MaTEMaTHKU B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HaAKT O
BBIJJAIOIINXCS PE3YIbTATAX, TOTYUYECHHBIX B XOJ€ Pa3BUTUSA MAaTEMAaTUKU KaK HAyKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUS «MHOXKECTBA M JIOTHKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaTH4yecKoil Joruku. TeopeTruko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECHh KYypPC MIKOJIBHOW MaTEMAaTHKU
U Tpe/uiaraloT Haubosee YHUBEPCAJIBHBIM SA3bIK, OOBEIMHSIOIIUN BCE pa3/eibl
MaTeMaTUKU M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W MX TMpWIOXKEHUd B eauHoe wenoe. [losTomy BakHO ndath
BO3MOXKHOCTh OOY4YaroIIeMyCsi TMOHUMaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 JJISi BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeayeT IpU3HaTh
CBOMCTBEHHYI0O €U CTpOroctb OOOCHOBAaHMM U CIJIEIOBAHHE OMNpPEACIEHHBIM
IpaBuWiIaM  IOCTPOCHMsI  JOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JEMEHTaMU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILUICHHUS
00yJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHYECKHIX
npaBuil, (OPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yueGHOM Kypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHAIHM3a
IPUCYTCTBYIOT OCHOBBI MAaTEMaTHYE€CKOIO MOJIECIUPOBAHMS, KOTOPBIE IPU3BAHBI
CcrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyallMil, HUCCIEJOBaHUS HTHUX MOJENIEeW ¢ MOMOIIBI0 amnmnapara aireOpsl u
MaTEMaTUYECKOr0 aHajdu3a, HWHTEPIpETAlMd MOJYyYEeHHBIX pe3yiapTaToB. Takue
3a1aHusl BIUIETEHBI B KKK U3 pa3J€iI0B IPOrpaMMBbl, TIOCKOJIbKY BECh MaTEpHUall
y4eOHOro Kypca WIMPOKO MCHOJB3YEeTCs JJis PelleHUs NpUKIagHbIX 3agad. llpu
pElICHUH  pEaIbHbIX  NPAKTUYECKUX  3ajJad  oOydYaroliuecs  pa3BUBAIOT
HAOMI0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThC,



UCIIOJb30BaTh  aHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBaTh  MpoOIIeMy.
JlesiTensHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipoliecce U3yUeHHs BCeX TeM yueOHOro Kypca «Anredpa 1 Havasia
MaTEMaTUYECKOIO aHAJIU3a».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha wusydenne yueOHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BIYMCIIEHUS

Panmonanpabie uynciaa. OOBIKHOBEHHBIC W JIECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Mepuoanydeckue Apoou. I[lpumenenue apoOel U MPOLEHTOB IS
pelIeHUs MPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUU U PeabHOM )KU3HH.

[elicTButenbHble 4ucnaa. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckne  omepanmuM ¢ JCUCTBUTCIBHBIMA  YHCIaMdA.  MOyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYUCIICHUS, TIPaBUIIA
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenbiM nokaszaresiem. bunom Hperotona. Hcenonb3oBaHue
NoAXOAIEH (OPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJICTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHbIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M ApKTAaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa M TOXICCTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIEHUE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWJIEH C ocTraTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kod(pbunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BRIPAKEHUHN, COJIEPKAIIUX CTETICHU U KOPHHU.

HppanmonaibHbie ypaBHEHUSL. OcHOBHbBIE METO/IbI penieHus
UppalMoOHaIbHBIX YPaBHCHUH.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTeIbHbIX

YpaBHEHUM.

[TpeoOpa3zoBaHue BbIpaXEHUM, COEepKaLUX JOrapu(MBbl.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METOJIbI pereHns
Jorapu(MUYECKUX YPaBHEHHIA.

OCHOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBI. [IpeoGpa3oBanue

TPUTOHOMCTPHUICCKHUX BBIpa}KGHI/II\/'I. Pemenue TPUTOHOMCTPHUCCKHUX ypaBHGHHﬁ.



Pemenne cucrem JMHENMHBIX YpaBHEHUM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHuW. Omnpenenurenp MaTpulbl 2X2, €ro TeOMETPUUYECKHA CMBICI U
CBOKWCTBA, BBIUYHCIICHUE €r0 3HAYEHUs, TPUMECHECHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBI JIMHEMHBIX YypaBHEHUU. PelieHune npukiagHbIX 3a7a4 € [OMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHne IIOCTPOCHHOM MOJEIUA C
ITOMOIIBIO MATPHI] U ONIPEICIIUTEIICH.

[TocTpoeHne MaTEMaTUYECKUX MOJEJEH PEAbHOM CHUTyalldd C MOMOIIBIO
YPaBHEHHM W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 Pa3IMyHBIX 00JacTel HayKu M pealibHOU
KU3HHU.

DOyHkuuu U rpadpuku

Oynkuus, crnocoOsl 3amganus (yHKIUU. B3auMmHO 00paTHbBIe (QYHKIIHH.
Komnosumus ynkumii. ['paduk  ¢GyHKIMH. DIeMeHTapHbIE TpeoOpa3oBaHuUs
rpa@uKoB QyHKIIHIA.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. UETHBIC U HeuéTHBIe GyHKIUH. [lepuoanueckue
dbynkiuu. IIpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs] PYHKIIMU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTU4yHasi U JApOOHO-TMHEHHAas (QYHKIUH. DJIeMeHTapHOe
UCCJIEJOBaHKUE U TOCTPOCHUE UX I'Pa(PUKOB.

CrenenHas GyHKIHS C HATypaldbHBIM M IENBIM MoKazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa M TpaduKk KOpHS N-OM CTEMEHH Kak (QyHKIMH OOpaTHOM
CTEIIEHU C HATYpaJIbHBIM I1I0KA3aTEIIEM.

[TokazatenbHast u jorapupmuyeckas (yHKIHUU, UX CBOMCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUIN 1715 pEeHICHHs] YPaBHEHHIA.

TpuroHoMmerpuueckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUYECKUX
(GyHKIMIA YUCIOBOTO apryMEHTA.

OyHKIMOHAIIBHBIE 3aBUCUMOCTH B PEAIBHBIX IMPOLECCAX U SBJICHUSX.
['pacduxu peanbHbIX 3aBUCUMOCTEH.

Hayana MaTeMaTHYeCKOro aHajIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEIbLHOCTEH. MeTox
MaTeMaTUYECKOU UHAYKIIMU. MOHOTOHHBIE U OTPAaHUYEHHBIE ITOCIIEA0BATEIbHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEeMaTHMYECKOIO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernyueckasi 1 TeOMETpHUECKas Mporpeccur. beckoHeuHo yObIBaromiast
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUYECKON
IIPOTrpeCCUU. JIMHENHBIA U 3KCHOHEHIMAIBHBINA POCT. Uncio €. @opmyiia ClI0KHBIX
poLeHTOB. Mcnonb30BaHWE MPOIrPEecCMH JUId  PELICHUS peajbHBbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. TOYKM paspbiBa. ACUMITOTHI
rpaduxoB ¢ynkiuil. CBoiicTBa (pyHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPAaBEHCTB. [IprMeHEHHE CBOWCTB HENMPEPBIBHBIX
(GYHKIMHI U1 perieHus 3a1ad.

[TepBast u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIecKuil u
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBogubie  snmemeHTapHbIX  ¢GyHKkiuil.  [IpoumsBogHast  CyMMBI,
IPOU3BEJECHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHokecTBa U JIOTHUKA

MHoOXecTBO, OllepallMM HaJ MHOXECTBAMU M HX CBOWCTBa. Jlparpammsbl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs pEaJbHBIX MPOLECCOB W SBJICHUM, NPHU PELICHWH 3aJa4 W3 JPyTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHMYECKOTO OOBEKTa, CJEICTBHUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KIIACC

Yuciia u BbIYMCTICHUS

HarypanbHble u nensie yucna. [I[puMeHeHHe MPU3HAKOB JETUMOCTH LIEJIBIX
yuces, HauOonpiui oOmui aemurens (mamee — HOJl) m HamMenbliee oOiiee
kpaTtHoe (nanee — HOK), octarkoB no moaymto, anropurma EBknnja a1 pemenus
3a]1ay B LENbIX YHCIAX.

KommuiekcHpie 4ymcna. AnreOpandeckas W TPUTOHOMETpHUECKas (POPMBI
3alUCHU KOMIUIEKCHOrO 4ucia. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcinamMu. M300paxkeHne KOMIUIEKCHBIX YHCENI Ha KOOPAWHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUTIEKCHBIX YHCEIN JUIS PElIeHUs (PU3HMUECKUX U TECOMETPHUYECKHX 3a/1ad.

YpaBHeHusl 1 HEPaBEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  yPaBHEHHHA C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoMEeTpuYeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeJbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIBI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UpPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[Ipumenenue  ypaBHEHUH, CHUCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0JacTell HayKh U peanbHOU
YKW3HU, HHTEPIPETALNS OJyYEHHBIX PE3YJIbTAaTOB.

DOyHKUMH U TPaPUKH

I'padpux kommosurmu ¢yukuii. ['eomerpudeckue o0pa3pl yYpaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['papuueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELLICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH i1 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBhIE BO3HUKAIOT TMPH PEIICHUWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TpuMeHeHre MpPOU3BOJHON K MCCIIEJOBAHUIO (PYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HEMPepBHIBHON (QYHKITUN HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXOXKACHUS HAWIy4dllIerO pEIICHHS B
IIPUKIIAHBIX 3a/adax, Ui ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH WK rpadUuKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QpyHkunid. [IpaBuna HaxoxIeHUs TepBOOOPa3HBIX.

Wurerpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro uHrerpana o ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOWAZed MIOCKUX ¢Guryp u
00BEMOB T€OMETPUUECKHX TEll.

[Tpumepsl pemiennit auddepeHunanbHbIX ypaBHEHUN. MarteMaTtuyeckoe
MOJICJIMPOBAaHUE peaJbHBIX IPOLECCOB € MOMOLIBI0 U depeHIaIbHbIX
ypaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHMCKOTO  O0OImecTBa,  NPEACTaBICHHWE O
MaTeMaTHYCCKUX OCHOBaxX (PYHKIIMOHHUPOBAHHUS PaA3IUYHBIX CTPYKTYD, SIBJICHUMH,
poIeAyp TPaKIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBUM C HX
GYHKIUSIMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUMCKON TpakHaHCKOW HJIEHTUYHOCTH, YBaXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTW)KECHUW HAyKH U JEATEIIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PELICHHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYCCKHE 3HAHUS B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTHbIXa, peryisipHas (pu3ndecKas aKTUBHOCTH), (PM3UUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIIBLHOM JESITEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEPEC K
pasnuyHbIM  chepaM  MPOPECCHOHAIBHONW  JACATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKCHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccud W pealn30BbIBaTh COOCTBEHHBIE >KM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/l1ady MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHE BIIUSHUS
COIIMAJIbHO-D)KOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE MPUPOJHON M COIMAIBLHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUECCKUX MPOOIeM, OpUEHTAITHS
Ha TPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pemieHus 3amad B 00JacTh
OKpYXaIoIIEeH Cpe/bl, IUIAHUPOBAHUE TOCTYNKOB M OLIEHKM HX BO3MOYXHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKH KakK c]epbl 4YeloBEYeCKOW MAesATEeIbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCAIbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble Jjoruveckue aeicTeus:

BBISIBJISITh M XAapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKHM MaTEMaTUYECKHX
OOBEKTOB, MOHATUHA, OTHOLICHUN MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
olnpezeNeHus MOHATUH, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKALINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTh M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENbHbIE, € AMHUYHbBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIONECHUSAX U YTBEPXKACHUAX, MpeyularaTb KPUTEPUU AJis
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUN
(mpsiMbIE€ U OT MPOTUBHOTI'0), BBICTpaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;

BEIOWPATh CIOCO0 pemeHnus y4eOHOW 3adadd  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXOMAIMH ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



basoBble ucciaenoBareabcKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
YCTaHABIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULIMI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHuecKOro 00beKTa, sIBICHNUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0OBbEKTaMH, SBICHUSIMU, MPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh OOOOLIEHHUSI U BBIBOJBI 10O pe3yibTaTaM
OpOBEAEHHOIO  HAONIOACHMSA, HCCIENOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUH;

POrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOILlecca, a TaKKE BbBIABUTATh
IPEATNOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undgopmanueii:

BBISBJISITh J€OUIUTH MHPOpPMAIUH, JaHHBIX, HEOOXOJUMBIX JJIsl OTBETa Ha
BOIIPOC U ISl pEUIeHUs 3a]1a4H;

BbIOMpaTh MH(DOPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AHAU3UPOBATD,
CUCTEMATU3UPOBaTh U HWHTEPIPETUPOBATh MH(GOPMALMIO PaA3IUYHbIX BHUAOB U
(dopM npeacTaBIeHNUs;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WLTIOCTPUPOBATh TpadUuECcKH;

OLICHUBATh HaJEKHOCTD uH(popmanuu o CaMOCTOSITEJIbHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbBIE YHHBeEpPCAJIbHbIE YUeOHbIe AeiCTBUS

Oo0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBHUIMU M
IesIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATh TTOJIYYCHHBIA PE3YJIbTAT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBaTh HJEH, HalleJEHHbIE Ha ITOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTa, UCCIIeOBaHMUS,
MIPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (PopMarT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA



Camoopranusamnus:

COCTaBIISITh IUIAH, aJITOPUTM PEIICHUS 3aJa4H, BIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, ApryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEICHUN ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JeTh  HABbIKAMU  TO3HABATENBHON  pedrekcun Kak  OCO3HaHUSA
COBEPILAEMbIX JEHCTBUI W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTEeMaTUYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJBl padoOT, JOroBapuBaThCA, OOCYXJAaTh MpOIEcCC U pe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBATh CBOM JEHUCTBUSA C JPYTMMH 4YICHaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xonumy oOydenuss B 10 kiacce oOydaromuiics MOIYYUT CIETYIOIINE
IpeIMETHbIE Pe3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Havyajla MaTEMaTUYECKOTIO aHAIN3a»:

Yuciia v BBIYMCICHNSA:

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: PAIMOHATIBLHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOIEHTHI, HWPPALUOHAIBHOE YHCIO, MHOKECTBa
PalMOHAIBHBIX U IEUCTBUTENBHBIX YNCEI, MOLYJIb JEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOOM W TPOLEHTHI [JIsl PEIICHUS MPHUKIAIHBIX 3aJad U3
PA3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

IPUMEHATH NPUOIMKEHHBIC BHIYUCICHUS, IPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe€3yJIbTaTa BEIYHUCIICHUI;



CBOOOZHO ONEpUPOBATh IOHATHEM: CTENEHb C IIEJIBIM IOKAa3aTeleM,
UCTIOTB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH TEHCTBUTEIBHBIX YHCEN ISl PEIICHUS
IIPAKTUYECKUX 33/1a4 U MTPEACTABIICHNS JaHHBIX;

CBOOOZHO ONEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

cBOOOHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIIMOHAIBHBIM TTOKa3aTelIeM;

CBOOOZHO OINEpUpPOBaTh MOHATHUSAMHU: JIOTapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIC JIOTaPU(PMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHT'€HC
YUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO ONEpUPOBATH MOHITUSIMH: TOXKIECTBO, YpaBHECHHE, HEPABEHCTBO,
PaBHOCWIBHBIE YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

NPUMEHATHh PAa3IMYHBIE METONbl PEIICHUS pPAIMOHANBHBIX W JApOOHO-
palMOHAIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeAbIMU KO3(p(UIUEHTaMH, KOPHH MHOTOYIEHA, HPUMEHATh
JICJICHME MHOTOWIEHA HAa MHOTI'OYJIEH C OCTAaTKOM, TeopemMy besy u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMU: CHUCTEMA JIMHEWHBIX YpaBHEHHI,
MaTpula, ONPENEIUTENb MaTpulbpl 2 X 2 M €ro IEOMETPUYECKHUN CMBICI,
WCIIOJB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUs] CUCTEMBl JIMHEWHBIX YpPaBHEHWU,
MOZIEIIMPOBATh PEAIIBHBIE CUTYALIMU C IOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJECIHM C IIOMOIIBIO MAaTPULl U OIPEHEIUTEIIEH,
WHTEPIIPETUPOBATH ITOJTYYECHHBIN PE3yJIbTAT;

UCTIONb30BaTh CBOMCTBA JEHCTBUI C KOpPHSAMHU [UIsI TPeoOpa3oBaHUS
BBIPAKECHU;

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEHIEHH C
palMOHAIIBHBIM [1I0KA3aTeIIEM;

UCII0JIB30BATh CBOMCTBA aorapugpmoB IS peoOpa3oBaHus
Jorapu(pMHUUECKUX BBIPAKECHUM;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppallOHANbHBIE, MOKAa3aTelbHbIE U
Jorapu(pMUUECKre YpPaBHEHHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PAaBHOCUIIBHBIX
IIEPEX010B WIIA OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIbI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOMHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAumble (GOpMyJNbl  JUIsl  PEIIEHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHHSI, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBHIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM allllapaTa anreopsol.

DOyHKUMH U Tpaukn:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (YHKIHUS, CIIOCOOBI 3adaHus (PYHKIIUH,
B3aMMHO oOOpaTHbie (YHKIUH, KoMOo3umus GyHKUuH, rpadux QyHKINH,
BBITIOJTHATH dJIEMEHTapHBIE TTPeoOpa3oBanus rpadukoB PyHKIINIL;

CBOOOZHO ONEPUPOBATH MOHITUSIMH: OOJIACTH OMPEACICHUS U MHOMXKECTBO
3HaYeHUHN PYHKIMH, HYyTU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATHUSAMHU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuoandeckue QyHKIUU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMM, HauOOJblllee M HAaWMEHbIee 3HAauYeHWEe (QYHKIUU Ha
IIPOMEKYTKE;

CBOOOZHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYPaJbHBIM U
LEJbIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATypaJbHBIM U LIEJIbIM
nokaszatesneM, rpauk KOpHsS n-oil CTemeHHW Kak (PyHKIHMHM OOpaTHOW CTENeHU C
HaATypaJbHbIM I10KAa3aTeJIeM;

ONEpUPOBATh NOHATUAMU: JIMHEHHAas, KBaJpaTU4HAas U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPaPUKOB;

CBOOOZHO OMEpHpPOBaTh MOHATHSAMH: TOKa3aTelbHas M Jorapudmuyeckas
(GyHKIIMM, UX CBOWCTBA M TpadUKH, HCHONB30BaTh MX TpadUKH OIS PEIICHUS
YPaBHEHUI;

CBOOOZHO ONEpUpOBaTh NOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
onpeeleHue TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOI'O apTyMEHTA;

UCTIONB30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN NPHU PEIICHUH 3aJay U3 APYIMX Y4E€OHBIX MPEIMETOB U PealbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKy BETUUMHAMU;

Havayia MaTeMaTH4€CKOro aHAJIM3a:

CcBOOOZHO OMEpUpOBaTh MOHATUAMU: apuMeTHyecKas M TeoMeTphyecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsi TEOMETPUUECKAsl MPOTPECCHs, TMHEUHBIN U
HKCIIOHEHLIMAJIBbHBIA POCT, (JOpMyJia CIOKHBIX MPOLEHTOB, UMETh IPEICTaBICHNUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM JJIA PELIEHUS pealbHBIX 3a4ad IMPUKIAJHOTO
XapaKkTepa;



CBOOOZHO ONEPUPOBATH MOHATUSIMU: ITOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKJICHHS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaluu3a
OCCKOHEYHO MAJIBIX;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: HENPEPBIBHBIE (QPYHKIHMHU, TOUYKU
paspsiBa rpaduka QyHKIIMH, aCUMOTOTH rpaduka QyHKIIIH,

cBOOOMHO OMepUpoBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (YHKIUH 171 peLICHU 3a/1a4;

CBOOOZHO OINEpUpPOBaTh MOHATUSAMU: TIE€pBasi U BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YACTHOTO U KOMIO3UILIMHU
JIBYX (DYHKIMH, 3HATh TPOU3BOJAHBIE DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUYECKUN M (DU3MYECKUH CMBICI MPOU3BOJIHON IS
pelieHus 3a1ay.

MHokecTBa U JIOTHKA:

CBOOOMHO  OMEpPUPOBaTh TOHATHUSAMHU: MHOXKECTBO, OMNEpallud  Haj
MHOKECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCAaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUHU 3a]1a4 U3 IPYTUX yUY€OHBIX MPEIMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: OINpEAEIICHUE, TEOpEeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMATHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonumy oOywenuss B 11 kiacce oOydaromuiics MOJIYYUT CIETYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TeMaM paboyeil mporpamMmbsl y4yeOHOIO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOZHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE M II€JI0E YHCIIO,
MHO>KECTBA HATypAJIBHBIX M LEJIBIX YUCEN, UCIOJIb30BaTh IPU3HAKU JEIMMOCTU
neneix yucen, HOJl n HOK naTypasbHBIX uncen s pemeHus 3a1ad, IPUMEHATh
anroputm EBkina;

CBOOOZHO OMNEpPHpPOBaTh TMOHSATHEM OCTaTKa IO MOJYJIO, 3aMUCHIBAThH
HaTypaJbHBIE YNCIa B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMIOTHATH apu(METHIECKHE OMEpaiy C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHBIC, MOKAa3aTelbHbIE U
JorapuMuyecKkue HEpPaBEHCTBA, HAXOAUTh WX PEIICHUS C  IOMOIIBIO
PAaBHOCWIBHBIX IIEPEXOJIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CcBOOOZHO OMEpUpOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoAumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUSA
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

pemarp palMOHAIIBHBIE, VppalMoOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapu(pMUUECKUe€ UM TPUTOHOMETPUUYECKHE YpPaBHEHUSI M  HEPABEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMHy;

MOJICJIMPOBaTh peallbHble CUTyalldd Ha S3bIKe€ anreOpbl, COCTABIATH
BBIDAXXCHUs, YPaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM ammapara anreOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3YyJIbTAT.

DOyukuuu ¥ rpapuku:

CTpOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TIOMOIIbIO 3JIEMEHTAPHOIrO
UCCJIEJOBAHMSI U CBOIMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTHh TIEOMETpUYECKHEe O00pa3bl YpaBHEHM U  HEPAaBEHCTB Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynKmi;

OPUMEHATh (PYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS pealbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOOJbIIee U HANMEHbIIIee 3HAUCHUsI (PYHKIIMH HEMPEPHIBHON HA
OTPE3KE;

VCIIOIB30BaTh IMPOU3BOAHYIO JUIA HAaXOXKACHUS HAWIIy4dlllero pELICHUs B
IIPUKJIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-D)KOHOMHUYECKUX, 3ajadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;



CBOOOZHO ONEpUPOBATh TOHATUSAMHU: IEpBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOAWUTh TEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no popmyne Herotona-Jlei6uua;

HaXOAMTH IJIOLIAIN IVIOCKUX (PUTYP U OOBEMBI TEN C TOMOIIBIO UHTETPAJIa;

UMETh TNPEJCTABICHUE O MaTEeMAaTUYECKOM MOJEIUPOBAHUM HA TPUMEPE
coctapneHus nudPpepeHInanbHbIX YPaBHEHHUI;

pemarh MpUKIaJHbIE 33a4id, B TOM YHUCIE COIUATbHO-DPKOHOMUYECKOTO H
(¢u3uUecKoro xapakrepa, CpeCcTBaMyU MaTeMaTHUECKOr0 aHaJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHbIe (HU(pOBHIEL)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE PecypChl
padoTbI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
M .P
1 HOTOWICHBL. AIMONATLHEI® YPABHEHILT I 24 1 https:/resh.edu.ru/subject/51/10/
HepaBeHcTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUU
o .
2 YHKUHH 1 rpaduku. CTeneHHas GyHKiwus ¢ 12 1 https://resh.edu.ru/subject/51/10/
LEJIBIM [TOKa3aTeieM
A i -oi .
3 pumeTIiCCiHii Kopeib -0l cTenci 15 1 https://resh.edu.ru/subject/51/10/
UppanmonanbHubie ypaBHEHUS
I1 N
4 oxasarenbias pynkuns. Hokasarepiisie 10 1 https://resh.edu.ru/subject/51/10/
YpaBHEHUSA
J .
5 orapHpMHHCCKas yHKIIA 18 1 https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHeHUs
T
6 PUTOHOMETPHHCCIHE BLIpAXCHI H 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
7 [TocrnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://resh.edu.ru/subject/51/10/
8 HenpepsiBabie ¢pynkuuu. [Iponsoanas 20 1 https://resh.edu.ru/subject/51/10/
I1 000
9 OBTOP CHIE, ODODIIEHIE, CHETEMATHATIHA 5 2 https://resh.edu.ru/subject/51/10/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 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/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KIIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM JuexkTpoHHbIe (HU(pOBbLIEL)
KoHTpoJbHbIe
n/n NMPOrpaMMblI Beero o0pa3oBaTe/ibHbIE PecypChl
padoTbI
" o
1 CCHeHOBaHKIe (ymKuuii ¢ noompIo 22 1 https://resh.edu.ru/subject/51/11/
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 https://resh.edu.ru/subject/51/11/
r 78
3 PacpuKi1 TPHIOHOMCTPHHCCKHX yHKLIL 14 1 https://resh.edu.ru/subject/51/11/
TpuronomeTpuyeckrue HEpaBeHCTBA
Nppanmonan e, TToKa3are e .
4 PPALHMOHATLHBIC, HOKASATCILHRIE 1 24 1 https://resh.edu.ru/subject/51/11/
norapuMuUEcKre HEPAaBEHCTBA
KommnekcHeie unciia 10 1 https://resh.edu.ru/subject/51/11/
6 Harypainbnble u nensie yucna 10 1 https://resh.edu.ru/subject/51/11/
Cuctembl parmoHAIbHBIX, HPPAMOHATBHBIX
7 MOKA3aTEBHBIX U JIOTapU(OMHUUECKUX 12 1 https://resh.edu.ru/subject/51/11/
ypaBHEHUU
8 3aauu ¢ napamerpamu 16 1 https://resh.edu.ru/subject/51/11/
I1 600
9 OBTOP CHIE, ODODIICHIE, CHETEMaTIEat 16 2 https://resh.edu.ru/subject/51/11/
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



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/
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/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoJsbHbie padoTsl

MHO)KCCTBO, onepanr HaaQ MHOXCECTBAMU U UX

CBOMCTBA

2 Juarpammsl Ditniepa-Benna 1

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara Jjsl pelieHUs 3a1a4
Panmonaneueie uncna. OObIKHOBEHHBIEC U

4 JeCATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
MEPUOANYECKHE Ipodu
Panmonansueie uncna. OObIKHOBEHHBIC U

5 JeCATUYHbIE ApOOH, MPOLIEHTHI, 0ECKOHEYHBIE 1
MePUOANYECKHE Ipodu

6 [Ipumenenue qpobeii U IPOLEHTOB IS PEILICHUs 1
MPUKIAIHBIX 3a71a4

7 [Tpumenenue apobeii U TPOLEHTOB VIS PEIIeHUs |
MPUKIIAHBIX 33]1a4

g HeiicTBuTenbHble yncia. PanimoHaibHbIe U |
UppalMOHAJIbHBIE YHCIIa

9 Apudmerndeckue onepanuu ¢ AeHCTBUTEIbLHBIMU 1
quclaMu

10 Monayiib JEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA 1

11

[TpubnuxEHHBIC BBIYUCICHUS, TIPaBUIIA
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ysbTaTa




BBIYUCIEHUIN

OcCHOBHBIE MCTOJbI PCHICHUA LCJIbIX U ,Z[pO6HO—

12 palMOHAIbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHbBIE METO/bI PEILICHHS LIENbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUM U HEPABEHCTB

14 OcCHOBHBIE METOIbI PELLIEHUS LEJIbIX U APOOHO-
paloOHaIbHBIX YPABHEHUM U HEPABEHCTB
MHorowieHsl OT OAHON NEPEMEHHOM. [lenenne

15 MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM. Teopema
bezy

16 MHorouieHsl ¢ HelbIMH KO3 PUIUEHTaMH.
Teopema Buera

17 Pemenue cucrem TMHENHBIX ypaBHEHUN

18 Pemenue cucrem JIMHEHHBIX YpaBHEHUN
Martpuna cucTeMsl JIMHEWHBIX YPaBHEHHM.

19 Onpenenurens MaTpuLpl 2X2, €ro reoMeTpUYeCKuit
CMBICJI U CBOMCTBA; BBIUYMCIIEHUE €r0 3HAYCHUS

20 OnpenenuTenb MaTPUILBl 2X2, €r0 TEOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUYMCIICHUE €r0 3HAYCHUS

)1 IIpumenenue onpenennuTens Uil pELIeHNAs CUCTEMBI
JIMHENHBIX YPABHEHUM

2 Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOUIbIO CUCTEMBbI
JIMHEHHBIX YPABHEHUN

7 Pemenue npukiaaHbIxX 3a/1a4 ¢ TOMOUIbIO CUCTEMBbI
JIMHEHHBIX YPABHEHUN

24 KonTpoabHnas padora: "PannonanbHbie

YPaBHeHHs U HepaBeHCTBA. CHcTeMbl THHEHHBIX




ypaBHeHuii"

Oyukuus, cnocoOsl 3ananus GyHkuuu. Bzanmuo

25 .
oOparnbie pyHkiru. KoMmnosumus QyHKIimii

26 I'paduk pynkumu. SnemeHTapHble TpeoOpazoBaHus
rpacdukoB GyHKUINN
OO0acTh onpeeseHs © MHOYKECTBO 3HAYCHHIA

27 ¢bynkuunu. Hynu ¢pynkuuu. [IpoMexyTku 3HaK
MTOCTOSTHCTBA

)3 Yérubie 1 HeuéTHbIe PyHKIMU. [lepruoanyueckue
¢dbyskiuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIUU

29 MaxkcuMyMmbl 1 MUHUMYMBI GyHKIMH. Haubombiiee
Y HaMeHbIlIee 3HaYeHne (PyHKIUN HA TIPOMEKYTKE

30 Jlunelinas, kBagpaTUUHas U IPOOHO-JIMHEHHAS
byHKIIUN

31 DeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUN

0 DneMeHTapHOE UCCIIEIOBAaHNE U TTIOCTPOEHHUE
rpaduKoB STUX QYHKIHUN

33 CreneHsb ¢ 1eJI6IM IToKa3aTeneM. bunom HeroTona

34 CreneHsb ¢ 1eI6IM IToKa3aTeneM. bunom HeroTona

35 CreneHHas QyHKIMS C HaTypaJbHbIM U LIEJIbIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 Kontpoabnas padora: "Crenennas pyHkuus.
Eé cBoiicTBa u rpapuk"

37 ApudmeTnueckuii KOpeHb HaTypalIbHON CTETIEHH U
€ro CBOMCTBA

38 Apudmerndecknii KOpeHb HATYPaJIHHON CTEIICHH U




€r0 CBOIMCTBa

[IpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHIH,

39 COJIep>KalINX CTENeHH U KOPHU

40 [IpeoOpa3oBaHUs YHCIOBBIX BhIPAKECHHIH,
COJIep>KalINX CTENeHH U KOPHU

41 [TpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH,
COZIep KAIINX CTEIIEHN U KOPHU

4 Wppaunonansubie ypaBHeHUs1. OCHOBHBIE METOIbI
peleH s HPPAIlMOHAIBHBIX YPaBHEHHHA

43 Uppanmonansueie ypaBHeHUs. OCHOBHbBIE METObI
pellIeHrs UPPAMOHATILHBIX YPaBHEHUI

44 Uppanmonansueie ypaBHeHUs. OCHOBHBIE METObI
pellIeHrs UPPALMOHATILHBIX YpaBHEHUI

45 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
UppaMOHAIEHBIX YPAaBHEHHH

46 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUT
UppaMOHAIEHBIX YPaBHEHHHA

47 PaBHOCUIIbHBIE TIEPEXOIbI B PEILICHUU
UPpallMOHANILHBIX YPaBHEHUN

43 PaBHOCUIIBbHBIE TTIEPEXOIbI B PEILICHUU
UpPpallMOHATILHBIX YPaBHEHUN
CaoiicTBa U rpaduKk KOPHS N-0i CTETIEHU KaK

49 (GYHKIIUU 00paTHOM CTENEHU C HATypaTbHBIM
[IOKa3areieM
CBoiicTBa U rpaduKk KOPHS N-0i CTETIEHU KaK

50 (GYHKITUU 00paTHOM CTENEHU C HATypaTbHBIM

IIOKa3aTcieM




KonTtpoubnas padora: "CsoiicTBa u rpadgux

51 KOpHS n-o0ii crenenu. MppannonaiabHbIe 1
ypaBHeHus"

5 CreneHb ¢ pallMOHaJIbHBIM [T0OKA3aTENEM U €€ |
CBOMCTBA

53 CreneHb ¢ pallOHaJIbHBIM IIOKa3aTeleM u eé 1
CBONCTBA

54 CreneHb ¢ pallOHaJILHBIM IIOKa3aTesleM u eé 1
CBONCTBA

55 [TokazarenbHas pyHKUMS, €€ CBOWCTBA U rpaduK 1

56 Hcnonb3oBanue rpaduka QyHKIUM 1)1 peLICHUs 1
YpaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUM 1)1 pELICHUs 1
YpaBHEHUH

58 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI |
peleH s TOKa3aTeNbHbIX YPaBHEHUH

59 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI |
pelLIeHNs [T0Ka3aTeNbHbIX YPABHEHUM

60 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI |
peleH sl TOKa3aTeNbHbIX YPaBHEHUH

61 KonTtpoasnas padora: "[loka3arenbHas |
¢pynkuus. [lokazarenbHble ypaBHeHHs '

62 Jlorapudm uncna. CBoiicTBa Jorapupma 1

63 Jlorapudm uucna. CpoiicTBa norapugpma 1

64 Jlorapudm uncna. CBoiicTBa Jorapupma 1

65 JlecATUYHBIE U HATypaAJIbHBIC JTOTapHU(MBI 1

66 JlecsiTuuHBIC U HATYpaJIbHbIE TOTapU(PMBbI 1




[TpeoOpa3oBaHue BEIPAKCHHH, COIEPIKALITUX

67
Jorapu@msl

68 [TpeoOpa3oBaHue BEIPpAKCHHH, COIEPIKALITUX
Jorapu@msl
IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX

69 ’
Jorapudmpl

70 Jlorapudmuueckast GyHKIHA, €€ CBONMCTBA U I'paduK

2

71 Jlorapudmuueckas pyHkuus, €€ cBoicTBa U rpapuk

7 Hcnonb3oBanue rpaduka QyHKIUM 1)1 peLICHUs
YpaBHEHUH

7 Hcnonp3oBanue rpaduka QyHKINH 111 pELIICHUS
YpaBHEHUH

74 Jlorapudmuueckue ypaBHeHUss. OCHOBHbBIE METObI
pelieHus Jorapu(pMUIECKUX ypaBHEHUM

75 Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METObI
pelieHus Jorapu(pMUIECKuX ypaBHEHUM

76 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/bI
peleHust JorapupMHUUECKUX ypaBHEHUN

77 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUUECKUX YpaBHEHUN

73 PaBHOCUIIbHBIE TEPEXO/IbI B PELLICHUU
Jorapu(PMUUECKUX YpaBHEHUN

79 KonTtpoubnas padora: "Jlorapupmuyeckas
¢pynkuus. Jlorapudgmuyeckne ypapHenus"
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI€HC YUCIIOBOTO

80 5 2
apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YUCIOBOTO




aprymeHra

ApKCI/IHyC, APKKOCHUHYC U aPKTAaHI'CHC YU CJIOBOT'O

82 1
aprymMeHTa

23 ApKCHHYC, apKKOCHHYC Y apKTaHI€HC YHCIIOBOTO 1
aprymMeHTa
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEIICHNE

84 TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHra
Tpuronomerpuyeckas OKpyKHOCTb, OIIPEJIEICHNE

85 TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO 1
aprymMeHra

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1

88 OCHOBHbIE TPUTOHOMETPUUECKHE POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIbI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPKEHU M

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX i
BBIPA)KCHUI

93 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPKEHU M

94 Peurenue TpuroHoMeTpruueCKUX ypaBHEHHM 1

95 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUM 1

96 Peurenue TpuroHoMeTpru4EeCKUX ypaBHEHHM 1

97 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUM 1




98

Pemenne TpuroHOMeTpU4ECKUX YpaBHEHHUM

99 Pemmennie TpUroHOMeTpHUYECKUX ypaBHEHUN

100 Peurenue TpuroHoMeTpruuEeCKUX ypaBHEHHM
KonTtposbnas padora: "Tpuronomerpuyeckue

101 BbIPAKEHHS U TPUTOHOMETPHYECKHUE
ypaBHeHus'
[TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUS

102 nociyiefoBareabHocTel. Meroa MareMaTH4eCcKon
WHTYKITAH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnocaeaoBarenbHoCTH. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomeTpuueckas mporpeccust

106 beckoHneuHo yObIBaromiasi reoMeTpudeckas
nporpeccust

107 Cymma OeckoHEYHO yOBIBAIOIIEH FreOMETPHUUECKOM
MIPOrpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIHAIIBHBIN pocT. Yuco e.
dopmyJia CIOKHBIX TPOLICHTOB

109 JIMHENHBIN ¥ SKCIOHEHIHAIIBHBIN pocT. Yuco e.

dopmyJia CIOKHBIX TPOLICHTOB

110

Hcnonws3oBanue nporpeccuu Jyisi perieHus
peabHBIX 3a/1a4 MPUKJIAAHOTO XapaKkTepa

111

KonTposabnas padora: "IlociienoBaTeJbHOCTH U
nporpeccun"

112

HenpepriBHble QyHKIIUN U UX CBOKWCTBA




113

Touka pa3pbiBa. ACUMITOTHI TpaduKOB QyHKIIHIA

114

CaoiicTBa yHKIMIT HETIPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA OTPE3KE

116

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

117

MeTton HHTCPBAJIOB VIS PCHICHHA HCPABCHCTB

118

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

U I [ S R [ A R

119

[IpumeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH JUIs
peuieHus 3ana4y

[IpumeHeHne CBOMCTB HEMIPEPHIBHBIX QYHKIUH JJ1s

120 1
pelieHus 3aaaq

121 [lepBas u BTOpast NpOU3BOAHbBIE PYHKIIMU 1

122 OHpG[[GJIeHI/If:, F€OMETPUUECKHUI CMBICI |
IIPOU3BOIHOM

123 Omnpenenenue, GU3NISCKUA CMBICI IIPOU3BOTHON 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

125 VYpaBHeHHE KacaTeabHOU K rpaduky GpyHKINUN 1

126 [Ipou3BoHBIE AIEMEHTAPHBIX (PYHKIINH 1

127 [Tpon3BoHBIC AIIEMEHTAPHBIX (PYHKIUI 1

128 [IpousBoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UIIUU (PYHKITHI

129 [IpousBoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U 1
KOMITO3UIIUU (PYHKITHI

130 [IpousBoHast CyMMBI, IPOU3BEACHHUSI, YACTHOTO U |
KOMITO3UIIUU (PYHKITHI

131 Koutpoasnas padora: "IlpousBognasn" 1

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN: 1




"VpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUN:

133 "OyHkIMn" I
134 HToroBasi KOHTpoOJIbHAN paboTa 1 1
135 HUToroBasi KoHTpoOJILHAsSI padoTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIUS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoJsbHbie padoTsl

IIpuMeHeHne IPOU3BOIHOMN K UCCIICIOBAHUIO
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHBBOI[HOfI K UCCIICAO0OBAaHHNIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPCMYMBI

HpI/IMeHeHI/Ie HpOHBBOI[HOfI K UCCIICA0OBAaHHNIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPCMYMBI

IIpuMeHeHne MPON3BOIHOMN K UCCIIETOBAHUIO
(GbyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/Ie HpOHBBOI[HOfI K UCCIICAO0OBAaHHNIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPCMYMBI

HpI/IMeHeHI/Ie HpOHBBOI[HOfI K UCCIICA0OBAaHHNIO
(bYHKI_II/Iﬁ Ha MOHOTOHHOCTb U OKCTPCMYMBI

Haxoxzaenne HauboIbIIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMM HA OTPE3Ke

Haxoxzaenne HauboIbI11ero 1 HAUMEHBILIETO
3HA4YCHUs HETIPEPHIBHON (PYHKIIUHM HA OTPE3KE

Haxoxaenne HauboIbIIero 1 HaMMEHbBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3Ke

10

Haxoxaenne HauboIbI1I1ero 1 HAMMEHbBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMK HA OTPE3Ke

11

Haxosxienre HanOobIero 1 HAMMEHBIIIETO
3HAYEHUS HEMPEPHIBHOM (PYHKIIMH HA OTPE3Ke

12

Haxomz[eHHe HauOOJILIIECTO 1 HAUMEHBIIIETO




3HA4YCHUs HETIPEPHIBHON (PYHKIIMM HA OTPE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOfI JJI1 HaXOXKACHUA

13 HaWJIy4dlIero perieHus B NPUKIAAHbIX 3a/1a4ax

14 [IpuMeHeHne npon3BOIHOM /17151 HAXOKIECHUS
HaWJIy4dlIero perieHus B IPUKIagHbIX 3a/1a4ax
[IprumeneHnne npou3BOIHOM ISl OIPEACIICHUS

15 CKOpPOCTH Y YCKOPEHHS ITPOLECCa, 3aJaHHOTO
dbopmyItoit i rpadukoM
[IpumeneHnne npou3BOIHOM ISl OIPEACIICHUS

16 CKOpPOCTH M YCKOPEHHS MPOLECCa, 3aJaHHOTO
dbopmyIoit wim rpaduKkoM

17 Kommosutus pyHKImiA

18 Kommnosurus ¢pyHkimii

19 Kommosurus pyHKImi

20 I'eomeTpruueckre oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM IIOCKOCTH

71 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOM IJIOCKOCTH

2 KonTtpoubnas padora: "Hccienosanmne
(pyHk1HMii ¢ TOMOIIBLIO MPOU3BOAHOM "

3 [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBOOOPA3HBIX

24 [TepBoobOpasubie snemeHTapHbIX GyHKIUN. [IpaBuna
HaxXO0JICHUS ITePBOOOPA3HBIX

75 [TepBoobOpasubie snemeHTapHbIX GyHKIUN. [IpaBuna
HAXO0XJICHUS IEPBOOOPA3HBIX

26 NHuterpai. 'eoMeTpudecKnii CMBICI HHTETpaIa




Brruncnenue onpenenéHHOro HHTerpasa mno

27
dbopmyiie Hetotona-JIeiibania

)3 Beruucnenue onpenenéHHoro MHTerpaia 1mno
dbopmyiie Hetotona-JIeiibania

29 [IpuMeHeHue uHTErpaia Juisi HaX0XKICHUS
Ioael IIOCKUx Guryp

30 [TpumeneHue uHTErpaia 1ig HaX0XAeHUs 00BEMOB
F€OMETPUUYECKUX TN

31 [Tpumeps! pemennii quddepeHraITbHbIX
YpaBHEHUI

1 [Tpumeps! pemenuii AudhepeHnnaiIbHbIX
YpaBHEHUI
MareMaTtuueckoe MOAEIUPOBAHUE PEATbHBIX

33 MIPOLIECCOB € MOMOIIBI0 Au(hepeHInaTbHBIX
YpaBHEHUH

34 KonTtpoasHnas padora: "IlepBoodpasnas u
uHTerpasa"

35 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U
rpaduxu

36 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U
rpaduku

37 Tpuronomerpruyeckue QyHKINH, UX CBOHCTBA U
rpaduku

38 Tpuronomerpuyeckue QyHKINH, UX CBOHCTBA U
rpaduxu

39 Tpuronomerpruyeckue QyHKIMH, UX CBOHCTBA U

rpaduxu




OT100p KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUH C

40 [IOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU 1

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C 1
IIOMOUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTU

4 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C |
IIOMOUIBIO0 TPUTOHOMETPUYECKOU OKPYKHOCTU

43 OT100p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHUH C |
IIOMOLIBIO TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1
KonTpoasnas padora: "I'padpuxku

48 TPUTOHOMETPHYECKUX (PYHKIUIA. 1
Tpuronomerpuyeckue HepaBeHcTBa'"

49 OCHOBHBIE METOBI PELLIEHUS IOKA3ATEIBHBIX |
HEPABEHCTB

50 OcCHOBHBIE METObI PELLIEHUS TOKA3aTEIbHbIX i
HEPABEHCTB

51 OCHOBHBIE METO/bI PELLIEHUS TOKA3aTEIbHbBIX i
HEPABEHCTB

5 OCHOBHBIE METOBI PELLIEHUS IOKA3ATEIBHBIX |
HEPABEHCTB

53 OCHOBHbBIE METO/IbI pellIeHHs JorapuPMUUECKUX |
HEPABEHCTB

54 OcCHOBHBIE METO/BI PELLIEHUS JIOrapU(PMUIECKUX |

HEPABEHCTB




OCHOBHBIE METOBI PELLIEHUS JIOTapU(PMUIECKUX

55
HEPABEHCTB

56 OCHOBHBIE METOBI PELLIEHUS JIOTrapU(PMUIECKUX
HEPABEHCTB

57 OCHOBHBIE METOBI PELLIEHUS UPPALMOHATIBHBIX
HEPABEHCTB

58 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

59 OCHOBHBIE METObI PELLIEHUS] UPPALIIOHATBHBIX
HEPABEHCTB

60 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

61 I'paduueckue MeTo/ bl pelIeHUs UpPallMOHATIbHBIX
YpaBHEHUH

6 I'paduueckue MeTo bl pelIeHUs UppallMOHATIbHBIX
YpaBHEHUH

63 I'padrueckue METOIBI peICHNS TOKA3aTEIbHBIX
YpaBHEHUI

64 I'paduueckue MeTo bl peLIeHNs IOKAa3aTeNbHbIX
HEPABEHCTB

65 I'paduueckue MeTo bl peLieHus JorapupMUIecKrx
YpaBHEHUH

66 I'paduueckue MeToIbl pelIeHns JorapupMUIECKIX
HEPABEHCTB

67 I'paduueckue METOIBI peICHHS JTOTapHU(PMHUIECKIX
HEPABEHCTB

68 I'paduueckue MeTo bl peleHHs OKa3aTeIbHbIX U




Jorapu(PMUUECKUX YpaBHEHUN

Fpa(bI/I‘leCKI/IC MCTO/bI PCHICHUA ITOKA3aTCIIbHbIX U

69 norapu(MUUECKUX YpaBHEHUN

70 I'padmyeckue MeToAbl peleHUs MOKa3aTeNbHbIX U
Jorapu(MUUECKUX HEPABEHCTB

71 I'paduueckue METOIBI peIICHUS TOKA3aTEeIbHBIX U
norapu(MHUUECKUX HEPABEHCTB
KonTtpoJubnas padora: "UppannonanbHbie,

72 NnoKasarejibHbIe U JIorapupmuyeckmne
HepaBeHcTBa'
KomrmekcHbie uncna. Anredpanyeckas u

73 TpUTOHOMETpHUecKas (popmbl 3arucu
KOMILJIEKCHOT'O YHCIIa
KomrmekcHbie uncna. Anredpanyeckas u

74 TpUTOHOMETpHUecKas (popmbl 3arucu
KOMILIEKCHOTO Yncia

75 ApudmeTrnueckue onepanuu ¢ KOMILIEKCHBIMH
YUCIaMHu

76 Apudmernaeckue onepanuy ¢ KOMITICKCHBIMU
quclaMu

77 N300paskeHre KOMIUIEKCHBIX YUCEI Ha
KOOPJAMHATHOM IIOCKOCTH

78 N300paxkeHre KOMITJIEKCHBIX YHCeT Ha
KOOPJAMHATHOM IIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMILIEKCHOT'O Yncia

80 ®opmyna Myaspa. Kopau n-oii crenenu u3




KOMIIJICKCHOT'O YHCJIa

HpI/IMeHeHI/Ie KOMINJICKCHBIX YHUCCJI AJIA pCHICHUS

81 (buU3MUYECKUX U TEOMETPUYECKHX 3aj1a4 1

82 KonTpoasnas padora: "KommiekcHbie uncia' 1

83 Harypanbnble u 1iensie yncia 1

&4 HarypanbHble u nensie yncia 1

85 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIbIX YHCET 1

86 [IpumeHeHne NPU3HAKOB JAETUMOCTH LIEJIBIX YU CET 1

%7 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEI: 1
HOJ u HOK

28 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH HEIBIX YHCEIT: |
HOJl u HOK

29 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH IEIBIX YHCEIT: |
OCTaTKH 110 MOJYJIIO

90 [IpuMeHeHne NPU3HAKOB ACIIUMOCTH HEIBIX YHCEIT: |
OCTaTKH 110 MOJYJIIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEI:

91 anropuT™ EBKiMIa uis penieHust 3aj1ad B eIbIX 1
qrciax

92 KonTpoasHnas padora: "Teopusi mesbix uncesa' 1

93 CucremMa 1 COBOKYITHOCTb YpaBHEHUH. |
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIICACTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUH. 1
PaBHOCHIIbHBIE CUCTEMBI I CUCTEMBI-CIICACTBUS

95 OcCHOBHBIE METOBI PEIICHUS] CUCTEM U |
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

96 OCHOBHBIE METO/bI PELLICHUSI CUCTEM U 1




COBOKYITHOCTEN MPPalMOHAJIbHBIX YPaBHEHHI

97

OcCHOBHBIE MCTO/bI PCHICHHA CUCTEM U
COBOKyHHOCTeﬁ II0KAa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OcHOBHBIE MCTO/JbI PCIHICHHA CUCTEM U
COBOKyHHOCTeﬁ IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHUH

100

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYECKUX YpaBHEHUM

101

[IpuMmeHeHne CUCTEM K PEIIeHHIO MaTeMaTHYECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu 1
pealbHOM JKU3HH, MHTEPIIPETALIMS TOJTYYEHHBIX
pe3yJIbTaToB

102

[IpuMmeHeHne CUCTEM K PEIICHHIO MaTEeMaTHYECKUX
3a/la4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U
peasIbHOM JKU3HH, MHTEPIIPETALIMS TOJTYYEHHBIX
pe3yIbTaToB

103

[IpuMeHEeHNE HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aa4d U 3a7a4 U3 Pa3IMuHbIX
o0ractell HAYKH U peaIbHOM JKU3HH,
MHTEpIPETALUS OJyYEHHBIX PE3YJIbTaTOB

104

Kontpoabnas patdora: "Cucrembl
PALMOHAIBHBIX, HPPALHOHAIBHBIX
NM0KA3aTeJbHBIX U JOrapu(pMUIecKUx
ypaBHeHuii"

105

PanuonansHbIe YpaBHCHU C I[TapaMETpaMU

106

PannonanbHble HEpaBEeHCTBA C [TapaMeTpaMu

107

PannonanbHbIE CUCTEMBI € TapaMeTpamMu




108 HppauunoHanbHble ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

109 HppatnmonaibHble CUCTEMBI ¢ TapaMeTpaMu

[TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamu

110

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs, HEPABEHCTBA C
rapameTpamu

113 Jlorapudmudeckue CUCTEMBI € TapaMeTpaMu

114 Tpuronomerpuyeckue ypaBHEHHUs € TapaMeTpamMu

115 Tpuronomerpryeckue HepaBEHCTBA C MapaMeTpaMu

116 TpuroHomMeTpu4ecKre CUCTEMBI C IMapaMeTpamMu

[TocTpoenue u ucciieoBaHNEe MaTEMaTHUYECKUX
117 MOJEJIEH pealbHbIX CUTYALMHI C IOMOLIBIO
YPaBHEHHUH € ITapaMeTpamMu

[TocTpoenue u ucciieJoBaHNE MaTEMaTHUECKUX
118 MOJEJIEH pealbHbIX CUTYALMHI C IOMOLIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

[TocTpoenue u ucciaegoBaHUE MAaTEMATHYECKUX
119 MOJI€EJIEN peabHbIX CUTYALMI C MOMOUIBIO CUCTEM
YPaBHEHHUH € ITapaMeTpamMu

Kountpoasnas patdora: "3agaum ¢

120 "
napamMeTpaMu

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUINA:

121
"VpaBuenus"

122 [ToBTOpenue, 0000meHNe, CUCTeMaTH3alHs 3HAaHUI:
"VpaBHeHus"

—_— | | = | —




[ToBTOpenue, 0600mEeHNe, CUCTeMaTH3alHs 3HAaHUI:

123 N 1
"VpaBHenus. CucreMbl ypaBHEHHH"
124 [ToBTOpeHME, 0000IIEHNE, CHCTEeMAaTH3allNs 3HAHUI: 1
"HepaBencrna"
125 [ToBTOpeHnue, 06001IeHNe, cCCTeMaTU3allks 3HAHUI: 1
"HepaBencrna"
126 [ToBTOpeHnue, 06001IeHNe, cCTeMaTH3allks 3HAHUI: 1
"HepaBencrna"
127 [ToBTOpeHME, 0000IIEHNE, CHCTEeMAaTH3allNs 3HAHU: i
"[IpousBonHas u e€ npumeHenue"
128 [ToBTOpeHue, 06001IeHNe, cCCTeMaTH3allks 3HAHUI: 1
"[IpousBonHas u e€ npumeHeHue"
129 [ToBTOpeHnue, 06001IeHNe, cCTeMaTH3allks 3HAHUI: 1
"IIpousBoaHas u e€ npuMeHeHue"
130 [ToBTOpeHue, 06001IeHNe, cCUCTeMaTU3allks 3HAHUI: |
"WUnTerpan u ero npuMeHeHue"
[ToBTOpeHME, 0000IIIEHNE, CHCTEeMAaTH3allNs 3HAHUI:
131 L — 1
[ToBTOpeHnue, 06001IeHNe, cCTeMaTH3allks 3HAHUI:
132 "OyHkIMn" I
[ToBTOpeHue, 06001IeHNe, cCUCTeMaTU3allks 3HAHUI:
133 "OyHkIMn" !
134 HToroBasi KOHTpoOJIbHAN padoTa 1 1
135 HUToroBasi KoHTpoOJILHAsSI padoTa 1 1
136 [ToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIUS 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIbBI

KoHTponbHas paboTta N2 1

Tema. MHOXecTBa M Norvka

BapuanT 1

1. Kakue U3 npuBejEHABIX VTBEDE IeHH i ABTAIOTCA BEPHBIMI:
1) {&} c{a, b, c};
2)ecia, b, c);

3){a, b} c{a, b, ¢c};
4) @D {a)?

2. lasrm mHOMNecTRA: A = {-4, 0, 5, T}, B={0, 6, 8}, C ={-4, 1, 2}. Haiigure
MHOMECTBO:
1)AU B;
2)ANC;

3)A\ B.
C nomomeio guarpaMmme! Jitnepa nzodpasuTe COOTHOIIEHHE MEMIY MHO-
mecTRaMu A, BulC.

3. Kypcrl, npegnaraomie ofyuenne aarmmiickoMy U GpaHIVICKOMY A3BI-
Kam, nocewmaior 65 uvenopex. MapectHo, uro 20 wenosek uayualor oba
Aseika. JJokamure, UTo OHH U3 AZBIKOB H3VUAIOT He MeHee 43 YeloBeK.

4. CocTaerre TADIMITY MCTHHHOCTH 1A JOCMUECHOID BRI PA#EHWA:

1) An B:

2) Av B;
3)(Av B)= C.
8. Ilyvers [ — dwveKOHA neruHHOCTH, A B B HeKOTOpLIE BRICKAZLIEAHWA.
Haiigure f(A),eciin f(Bv A)=1u f(B)=1.
6. Ha maomectee R zaganel npegukaTel A (x) ={x < 11}, B(x) = {x < —2}.
Vraxure obnacTe HCTHHHOCTH NpPeJHKATA:
1) A (x) ~ B(x);
2)A(x)v Bix);
3)A (x) = B(x).
7. 3ameHuTe 3HAK «*» HA OAWH U3 KBaHTOpoB ¥ mnu 3 rax, yrobsl noayues-
HOE BRICKASEIEAHWE OLLIO HCTHHHBIM:
1)(*xe R)x® +9 = 6x;
23 (*ne Ny (5n+1):7.




Bapuanr 2

. Karue 13 npHBeIEHHEIX VTEEDHISHNI ABNAKTCA BeDHEI M

1) & c{a, b};

2ybcia, b, ch:

3) (@) c {a, b, c);

4) {c} = {a, b, c}?

. Janr maomsectea: A ={-2,1,3,12}, B={2, 3, 10}, C={-2, 1, 12}. Haii-
AU TEe MHOMECTBO!

1AUC;

2) AN B;

3)ANC.

C nomomein guarpaMmyel Jitnepa uzodpasiuTe cOOTHOLIEHHE MEX Y MHO-
#ectBamu A, Bu C.

. B onmmnmanax no MareMaTHie W 0o QHINKE TPUHATH yuacTHe B obuiel
caoHocTH 76 venoserk. HasecTHO, wTo B 00eMX 0TMMITHALAX TP HMM&TH
yvuactie 15 yenoser. Jorkamure, uro 8 o0 U3 ONHMINALL DPUAIHE Vaa-
cTie He MeHee 40 yenropek.

. Cocraprre TAbMIY HCTHHHOCTH JJA JOTHYECKOT0 BRIPAHeH WA

1) A= B;

2) AAB;

3)(AAB)=C.

. Oyeres [ — @pvErnus weTuHHOCTH, A U B HeKOTOpEIE BRICKAZEIBAHWA.
Haiigure f{(B), ecat flAv B)=0uf{A)=0.

. Ha muomectee R zaganm npegurarsl A (x) = {x > -3}, B(x) = {x > 10}.
YramuTe oflacTE HCTHHHOCTH NPelMKATA:

1y A(x) A B(x);

2y A(x)v B(x)

3) A(x) = B(x).

. 3aMeHWTe 3HAK «¥» HA OAWH B3 KBaATopos ¥V wim 3 Tak, yrobs nonyueH-
HOE BhICK A3LIEAHHE HbII0 HOT MEHBIM:

1)(*x e R)x2 +1 < 2x;

2)(*n e N)(32n + 8) i 4.




EE O

KoHTponbHas pabota Ne 2

Tema. [lOBETOpEHWE W pacllupeHWe cBeeHHUH O hyHKLU WK

Bapuanr 1

. Haiigure saunbonsillee B HauMeHbIIee 3HaAYeHHA QyHEIUB = x? —4x

na npomesyrre [0; 3].

. HecnenyiiTe Ha 4éTHOCTE DYVHKIIHIO:
dx
1) y= =
e
X

2x+1

Hafimure pyvErEnWuo, o0paTHYIO K QYVHKIHE [ = —

IocTtpoiite rpaduk dyarmmm ¥ = 2lx/ -3 - 1.
1

Haitgure obnacts sHavennil pyvEKnun y = 9x + —,
X

Ha pucyvare 3 nzobpamena uacTs rpadpuea wéraolt dpyvarnun y = fx),
onpeleltHHON Ha TpoMesyTHe [—5; 5]. Iocrpoirre rpaduk sToil QyHK-
oMM U HATHTe eé Haudo AL ITee U HAUMeHBITEs 3HAYSHI A HA NPOMEeRYTHE

[-5:5].

(1

Puc. 3

7.

Pemwure HepaBeHCTBO:

1) {x—20x+6)x—4) > Oy

2) (B-xNx—4)x-9)P >0
4 13

3) ——+-—— < 0.
xr—2 x x*-2x

4) (x2 -9)}x—-1>0.




Bapuanr 2
1. Haifigure manboibiiese W HANMeHLIIee 3HaYeHHA QyHEINH y= x2 + 4x
Ha npomexcyTke [-3;0].
2. HecnegyiiTe Ha 4éTHOCTE (PYHKIHED:

R
Ny=—2_;
Yy =
8) y= |x+3|x—2|.\:—3|_
3. Haiizure dynxmmo, 06parayo K QyHKmum y = 3::42-

4. Mocrpoiite rpadur GyEKOHE K = ,%Lﬂ -1-3.

5. Hailinure obnacts sHauennil GyHEIHN § = ¥+ lxﬁ

6. Ha pucyare 4 nzobpamxena dacTh rpaduea Heuéruoll dpvaruun y = f{x),

onpegeléHHON HA NpOMERVTHe [—E; E]. Hocrpoiite rpaduk sroil GvHEK-
muu ¥ Haliaure eé Hauboasllee 1 HAMMEHBINeS SHAYSHMA HA IPOMeR VTHE

[-6:6]-

l‘l:l:t;

i

=
——
|
=
iiﬂ

Puc. 4

7. Pemure HepaBeHCTBO:
1) (x+20x—8)x+3) <k
2) (x+ 2 (x-3)4-x)= 0

B2y 2o e,

x—-3 x x%_3x
4) {.‘{22 —dpxr+1 = 0.




KoHTponbHas pabota N2 3

Tema. CTeneHHas QPyHKUMWA.
KopeHb n-¥ cTENEHW U ero CBoOWCTBa

BapuanT 1

. dyukuua sagana popmynoii f(x)= x'5. Cpasaure:
1) £(5,6) u f(2,4);
2) f(-2.8) u f(-7.3);
3) f(4,5) u f(-4,5);
4) f(0,3) u f(-0,8).
. Haiigure sHaueEde BRIpAMEHNA?
1) W;
2) %
§2
. HérseiM MM HeySTHRIM ARIASTCA HATYPANLHOE YHCJIO 1 B [OKA3aTeNe
crernenn pyvEKIUN f(x) = 2™, ecnu:
1) f(-8) > F(1);
2) f(—4) < f(1);
3) f(3) < f(-6).
. Haiigure sanbonbinee H HaWMeHbIee 3HaueHHA QVHEOHM y=x"' Ha
npomexyTre [ 2; 4].
. ¥YopoetuTe BRIpameHHe:

1) ¥a®;
2) {m? Ym;
3) 4a®, ecnu a > O
4) Y(a-1), ecan a < 1.
. IlocTpoiite rpadmy pyvHKIHN Y = {Q‘J’x_—i’]‘ + {ﬁ]

. BHecHTE MEOEHTENE nofd 3HaK KOpHHA:
1) (a — 1)¥a - 2;
2) (2 - b)ilb.

. YOpocTHTe BRIpAXKEeHHE [

1

8 ,VYr+1 Vx+3)._3
Je-1 He-1 Yx+1) Jx-1

. Joramxnre, 4TO 3HAYEHHE BhlIpAXKEHNHA %'r2ﬁ - 15\,"'5 - %l'lﬁﬁ —154"5 ABJAST-
CH MelbIM YHCIIoM.




Bapuanr 2

. Dyaxnus zagana dopmynoit f(x) = x5, Cpasuure:
1) £(3.6) u f(1,8);
2) f(-L,7) un f(-2,5)
3) f(-5,4) u f(5.4);
4) 7(0,9) u f(-0,2).

. HaliauTe sHaUueHHe BbIPAaSKeHMA:

1) §/312 . s,
2) Y243
i3

. HéTHRIM MW HeuBTHLIM ABIAETCA HATYDANLHOE YHCIO 1 B ODOKAZATeNe
crenedd vERIUH flx)= 2™, ecomm:

1) f(-5) < f(2);

2) 1(=7) > f(4);

3) [(-9)> f(-1).

. Haiigure nanbonsinese M HauMeHbIllee sHaueHHs (PyHKOMH y = x % Ha
npomesyrre [-3; —1].

. YupocTuTe BRIPAMKeHe:

1) BlaT;

2) §fbs VoS ;

3) §m®, ecom m < 0;

4) Wijx —2), ecniu x = 2, p

&
. Hoecrpoiire rpadur pyEEIHN I = {ﬁf.;] - {E x— 3] .
. BHecHTe MHOMHTEIL 0] 3HAK KOPHA:

1) (x-3)¥x - 4;
2) (5 -y)ify.

. YOpOCTHTE BRpAMKEHH e [

Yrr6_Yr+2 6 ]: 5
Srr2 Yxr-2 Yr-4) Yr-4

. Jokamure, YTO 3HAYEHHE BblpaskKeHHdA %'Llﬁ +8J5 + {l'llﬁ - 8J5 mBasmercs
I[€ThIM YHCIOM.




KoHTponbHas pabota Ne 4

Tema. CTeNeHb C paLMoOHaNbHbIM NoKasarenem
u eé ceomcTBa. MppauvoHanbHbie ypaBHeHUs
W HepaBeHCTBa

BapnanTt 1

14
1. IocTtpoiire rpaduk dyHEIHE ¥ = {{x - 2}_5] .
2. VopoeTrure BrIpaxeHde:

3 5
1) a Tal;

I-'!

1
E:E_E:

=

2y a
3} {a—ﬂ.ﬂ}d ~{ﬂ._]'d' }—E :{aﬂ.d }—E;
a
5§ 10\5
1) (aimp37)’
3. Pemnre ypasHeHHE:

1y v2x+8 = x:

2) Jx—-2Jx -4 =2x—-4.
4. Coxparure gpobb:

1

—3m3
1) mgi
m3 -3

m=-—n

2)

L]
¥

Efi | b
Bl | ol

m4 +n

1 La L
x3 —E_tﬁyﬁ + ys
1 I 1 1
xZyd - xEy?
5. Pemnre ypagHeHHE:
1) Jx—-4 +24x—4 = 35;
2) Jx+5-J8-x=1;

) N-x+¥T+x=2.
6. Pemnre HepaBeHCTEO:

1)vBx + 9 < x;
2 JT+x#5-nx.

3)




Bapuanr 2

&
1
. IMoerpoirre rpaduy QyHKIHN Yy = [{x - 5}_5) 2
. Yupocrure BelpameHne:
3 3
1) ¢ 8,16
a 1
2) & ;6

3} {cﬂ,ﬁ}ﬁ _{Eﬂ,d}—? :{f—l,ﬁ}—ﬁ;

7T 8\;
4) {bﬁcm]
. Pemure ypasHenne:

1) v2x + 48 = —x;
2) Jx—-1Jx -3 =3x-3.

. Coxparure gpods:
z
x4+ ixs
1} i ¥
x5+ 7

]

1
a¥ —b
1
abh — hb
11 11
mind + 3mind
1 i3 R
mZ + 6mind +9nf

. Pemure ypasHeHMe:
1) Ve -2 + ¥x -2 = 20
2) J2x +T —J2-x =2

3) Y3 -—x+325+x=4.
E P-E.']'J'_IHTE' HEP&HEHC’PM:

1) JTx+8 < X3
2y v3+x =23 —x.

2)

-
¥

|-

3)




KoHTponbHas pabota N2 5

Tema. TPUroHoOMeTpu4eckue QyHKLWM U MX CBOWCTBA

Bapuanr 1

. Haiinwre zHaYeHNe BRIpAXEHWAS
256
1) tg=—=;
2) cos(—6907).
. Onpegenure 3HAK 3HAYEHWA BRIPAMEHUA:
1) sinl24®cos 203° tg (-280°);

. Hecnenyiire Ha YETHOCTE DYVHEILNIO:
1) f(x) = x* + deosx;

2) f(x) = ZEX

s51nx
4. Hailigure nepuon GpvEKOHR § = sindx + tg -2-;-

. CpapEHTe 3HAYEHWA BRIpaXeHNIl;

. 10 . 12n
1 -
)] sm—g H 8 TR

2) ctg(—:—gj M ctg[—%f-r-}

E Hﬂﬁﬂ,ﬂTE HaHBONBIIEe W HAUMEHBIISS 3ZHAYEHHHA BhRIDaMeHHHA

2+ sinzx]c-ns.x:

cosx .
. Hoerpoitre rpadur dyaxoun f(x) = leos3x|, vkamure eé npomesxyTkn
BOSpACTAHMA M YORIBAHMA.

. loerpoiire rpadur pyErnun y = Vsinx -1+ 2.




Bapuamnr 2

. Haiiqure sHaAYeHIE BhIPAMEHMA:

25m

T:

2) sin(—1035°).

. Onpegenure 3HAK 3HAYEHHUA BhIPaMeHNA:
1) ecosl156°=in(—350°)ctg 2307

1) ctg

. Hecnenyitre HA 4éTHOCTE QYVHEIIHIO:
1) f(x)= 2 — 5gin x;

2) flx)= —EE_
l1+cosx

. Haiigure nepuog pyvernun y = cosx + tg i:h
. CpaBHNTE 3HAYEHWA BRIPAHEeHHIT:

T B
1) tg— b —;
}gsﬂgg

11x G
2) cm[—ﬁj M ms[—ﬁ).

. Hafigpre sHapbonklnee M HANMeHbIIee 3HAYEHHHA BhlpaieHHA

{4 - cos? x)sinx

Sinx

. llocrpoiite rpadur pyexoun flx)= Lstn%, VEAKHTE e NPOMEexYTHH

BOSPACTAHUA W VORIBAHUA.
. Ioerpolite rpadgux pyERIHE ¥ = yJcosx —1 -2,



KoHTponsHas pabota N2 6

Tema. COOTHOLWEHWE MeX Oy TPUIMHOMETPHUYEeCKMMK
tb'}I’HI(LI,HHMH OQHOMo U TOMO e aprymeHTa. mDpM}fﬂbl
CNoOXEHWMA KU MX CNeCcTBKA

BapuanT 1
. ¥VupocTuTe BRIpakeHne:

cos® 6o — 1,
1) thﬂcth{I— m,
2) sinPeosdp + cosfsindp;
sinfo |
2sin3a’

4) sin 2o + sinBo |
cos2u — cos8a

5) Siﬂ[%-&- Eﬂ]-l—{:ﬂS{T[— Ba);
6) 2sindacos 3o — sin 8o

. - ) 12 = =z
. darHo: cosa= 55" cosf = T <0< 2 2-=:f3-=:m Haiigure
sinfo + ).
. Joxamure ToMIECTEO:
1 1
D 1-tgda 1 +tgda =igba
. 1
2) ctgdpfcos2p +sin2f = Som op
i an . I
[S:LI'I{TE —30) — m[?+ u]][sm[ﬁ + 3[:] — cos(2T + D'.:l]
i 1+ cos(n - 20) e

. Haiigure maunboneimiee W HaMMeHbIIee 3HAYEHWA BhIpaMeHHUA
2sin® o — 3cos® a.
. Haiipure anavenne eipamenns sin10°sin 50°sin 70°.

2tg =
€

. Hoerpoiire rpaduk GyHEOUHA § = ———0o!
1+ tgd-ir



Bapnanr 2

1. YuopocTiTe BRIpAMEHTE:
sin? 6o -1

1) tg 9 ctgBa — -
1- cos? 6o
2) cosbycosdg — sinbpsin dgy
3) Zecsda,
sin8a

1) sinfo —sin 2o
cosbo + cos2n’

3) tgin+ a)— ctg(uag- - ﬂ);

6) 2cosdacosa — cosda.

2. lano: 5'111;:::—13—'?, sinfl = -0, 8, 3?“{&{211, n{ﬂ{?. Hatigure

cos(o + ).
3. [Moxamure TOXRIECTBO:

o o teha = tg10a;
1+tgdo 1-tgda

2) coz3p —ctgbfsindp = 21::4::;3[1:

[-m:ns{ﬂﬂ —a)+ sin[% + 5{1]][@3[% . u] — sin(n+ 54::.]]

3) = gin 4c

1+ mn[ﬁz’-‘r il ch]

4. Haiigure wBaunboibiee ©M HAHMeHbIIee 3HAYEHHA BhIPAMEHHA
7cos® a — 58in® a.

5. Haiigure sgauenue seipaskednd cos20°cos40%cos80°.

1-tg®2x

6. 11 i = 5
oeTpoiTe rpaduy GyEEIIHN 1+ te® 2



KoHTponbHasa paborta N2 7

Tema. TDHFBHDMETDML{EEKHE YpaBHeHWA 1 HEpaBEHCTBA

Bapuant 1

. Pemure ypasrenmne:
1) Bcos® x + Tainx—-5=0;
2) 2sin® x +1,58in2x - 3cos®x=1;
3) ginBx +8in10x + cosx =0;
CO8X — D08 O
4) i e =1,
. Pemnre HepageHCTRO:

1) tg[ﬁx - EJ = —%;

2) sinxtg2x > 0.

3. Pemtyre ypasHenne sin2x + V3 cos2x = 2eosbi.

4. BriancomTre sin(arcms %J

BapuanT 2

. PemuTe ypasHeHHe:

1) 4gin®x —1lcosx —-1=0;

2) 3sin? x —sin2x —cosfx =2

3) cosdx —cosTx +8inx = (;
sin2x + sinbx

4 sin 2x

. Pemure HepaseHCTBO:

1) ctg(ﬁx + g] > —3;

2) cosxtg2x < 0.

=1.

. Pemure ypapHeHue sindx —cosdx = J2sinzx.

i
. Beiuncimre CGS(HI-ESIH 7].
o



KoHTponbHas pabora N2 8

Tema. [lpon3BoaHan. YpaBHeHWe KacaTenbHON

BapuanT 1

. Haligure nponssogayio QyVHKIINN:
1

1) f(x) = Tx® —IT+5.~.:2 —6;

2) () = (8x + /x;
3) f(x) = 21,

4) f(x) = sin®bx.

. CocraBrre vpasHeHHe KacarensHoil k rpaduky dvarmun f(x)= x% - 2x
B TOUKe ¢ abcuuccoit x, = 3.

. MarepuansHaa TouKa ABHMHETCH N0 KOOPAUHATHOMH npamoil no 3aKoHy
s(t)= 2t2 -3t +1 (nepemelieHne § UAMepASTCA B MeTpax, BpeMa { —
B cexyHaax). Hailiauwre ckopocTe eé€ ABHMEeHUA B MOMEHT BpeMeHH
t,=38c.

: I-fa_ﬁ,qwre NPOH3BOAHVIO AaHHOl dyaxmmuy y = x|x— 3| B rouxkax x=1u
x=4,

. Haiigure abenuecy Toukn rpaduxa dyvaxmun flx) = x2 - xJ3, B HOTOpOoil
NpoBefdéHHAA K HEMY KACATeIbHAA 00PAa3YeT ¢ NONoM HTeIBHEIM HATIPAE-
JeHpeM ocH abenmee yroa 30°.

. Halignreypasrennekacare1sHoM K rpadurydyvernun flx) = x2 + 3x -8,
BCiH 3Ta KACATENLHAHA NaApAIelLHA npasMoil y=5x +1.

. B kakoii Touxe rpaduka dyaxmun y = x? — 4dx + 6 Hago nposecTn Kaca-

TeNBHYI0, YT0DLI OHA NPOXOANIA Yepes TOUKY ¢ KOOPINHATAMN (g, ﬂ]?



Bapuawmr 2

. Haligure npoussoqayio (pVHKITHH:
3

1) f(x)= 82" —%+3x3 + 4

2) f(x) = (83— 4x)x;
3) fx)= 22

-
¥

4) f(x)= cos'2x.

. CoerasrTe ypaBHeHHe KacaTenbHoll K rpaduky pyuxmun f(x) = 22 -3x
B TouKe ¢ abcnuccoii x = 4.

. MaTtepuansHas TouKa QBHMKeTCH N0 KOOPAMHATHON NpaAMoll 0 3aKOHY
8(t) =32 - 2t + 4 (nepeMenieHMe § H3MepPASTCH B MeTpax, BpeMa { —
B cexyHAax). Haligure cxopoeTe €€ ABMMEHHA B MOMEHT BpeMeHH
to=2¢.

. I-faﬂ,uum NpoMsBOAHYI0 gaHHOl QyvHKODME ¥ =(x ~Dix+2 B Touxax
x=-3unx=2.

. Haiigure abenmcey Touky rpaduka dyuxnun flx) = x% + 4x+/3, B KorO-
poit npoBeAEHHAA K HEMY KacaTelbHasd ofpasyer ¢ HON0MHUTETLHLIM HA-
npaeiaeHneM ocH abeuee yron 60°.

. Hailigure ypasHeHHe K acaTelbHOl Krpaduey yasmun f(x) = x° —4x + 6,
eCJIH 9TA KacaTelbHadA napajlenbHa npaMoil y = 2x— 8.

. B kakoil Toure rpadura pyvarupn ¥ = x° —6x + 12 mago nposecTH Kaca-
TelbHYI, YTo0kl OHA IPOXOIMIA Yepes TOUKY ¢ koopauHaTamu (2 0)?



5. Ipn kaxkux sHaveHnax a dyernua flx)=

KoHTponbHas paborta N2 9

Tema. [IpriMeHeHWe NPOU3BOOHON

BapmanT 1

. Haligmre npoMex yTKH BO3PACTAHMA B VOBIBAHMA M TOUKH 3KCTPEMYMA
PYVHEITAN:
1) fl2)=2x% - 922 - 122+ T;

2) f(xy= =32,

x+1 "’
3) f(x) =sinx + cos2x.
. Halipure maubonesmee ©W HAUMeHBIIEe S3HaYeHWA  QYHEIHN
f(x) = x2|x — 1| - 5x ma npomemxyTre [-2; 2].
. IIpeacraBbre uncno 60 B Buje cyMMBI ABYX NOMOAHATENLHLIX YHCEN TAK,
uToDbl CYMMA UX KBAAPATOE OLLIA HAMMeHbIeH,
. Heeneayitre dyvarnuio f(x) = 3x — x¥ u nocrpoiite e rpaduk.

%—{ﬂ+1}.ﬂ:2 +3x BO3-

. IIpu kakux sHaueHHAX a pyvHKOHA [f(x)=

pacraer Ha R?

Bapuant 2

. HaliguTe npoMeXyTKH EO3PACTAHMA U VOBIEAHWA U TOUKH 3KCTPEMY MA
PVHEITMN:
1) f(x) =4 +9x + 3x* — x%;
2) f(x) = =252,
x—4
3) f(x) =sinx— cos2x.
. Hatinure wHaubonbimee © HAUMeHbINee 3HaUeHMA  QVHHIIHN
f(x) = x?|x + 2| - Tx ma npomesxyTre [-3; 2].
. IlIpeacraebre yncano 36 B BHje cYMMBI ABYX NOMOHHATENLHEIX YHCE TAK,
yrobbl MX NpoudBegeHre Oblao HAWDOILIITIM.
. Meenenyitre dyasnmmo f(x) = x* — 4x* u noerpoiire eé rpaduxk.

E+Tmri+{a+21xﬂ _ dx your-

BaeT Ha RB?
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