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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecsi OBJIAJEeBaIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MNOHUMAaHUsl OCHOBHBIX TEHJICHLIMHA pa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpIIPETAllUk  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak 4Yepe3 YYeOHbId Marepuan, CrnocoOCTBYIOLIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomukm oOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUs», « DYHKIMU U rpadukn», «YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTEINEHHO HACHIIAasICh HOBBIMH T€MaMd W paszaenamu. J[aHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOrO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOIr0 00111ero 00pa3zoBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONEepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, HMIMPOKO HCIOJIB3YIOTCS 000O0IIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, P PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (opMamMu, MPEICTaBICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil (dopme: aHATUTHYECKOM, rpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyr KaK MATEMATHYECKUX, TAK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas cojlep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4EeCKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIM S3BIK, OOBETUHSIONUINI BCE pa3lesbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbI U3 pa3/ieloB IPOTrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHne yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, IMPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YucCiIaMu.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (opMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC ypaBHEHHSI M YypaBHEHMs-cliencTBUs. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[TpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJENHA C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccu. beckoneuHo yObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYKH pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUJaOIMIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEHM, 0OBEKTOB, 3a7ay, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/ieNICHUs TIOHSATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOlLlecca, a TakKE BbIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obOydyenus B 10 kiacce oOydyaromuics TOJYYHUT CIEAYIONINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jJU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 s BBIUMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YNIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANbHbBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpaduKoB PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKLIHH, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (yHKIMH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapudpmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolIasi reoMeTpruuecKasl Mporpeccusi, IMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: TOCIEIOBATENILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpadrka QpyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh MOHATHUSMU: MHOXECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbie

n/n TeM MPOrpaMMbl Bcero
padoThI

IIpakTHYeckue
padoTshI

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypChI

MHO0k€ecTBO J1eHCTBUTENBHBIX

9ucesl. MHOrO4IEHBI.

PanvoHaneHbIE ypaBHEHMS U 24 1
HepaBeHCTBA. CHCTEMBI

JIMHEWHBIX YpaBHEHUN

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

OyHKIUYN U TpapuKH.
Crenennast GyHKIHUS C LEIBIM 12 1
MOKa3aTeneM

https://resh.edu.ru/subject/lesson/5540/start/327000/

ApudmeTnueckuii KOpeHb N-
oi1 crenenu. MppanunonanbHbie 15 1
YpaBHEHHUSI

IToka3zarenbHast QyHKIMSL.

10 1
IlokazarenabHble ypaBHEHUS

Jlorapudmuueckas GyHKIUS.

18 1
Jlorapudmudeckue ypaBHEHUS

https://resh.edu.ru/subject/lesson/5498/start/272542/

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

https://resh.edu.ru/subject/lesson/3834/start/198687/

T
PUTOHOMETPHYECKHE 99 1

BBIPA)KECHHS U YPaBHEHUS

[MTocnenoBarenbHOCTH U
HpOrpecCHH

10 1

HenpepriBable GhyHKIIUY. 20 1
[IpousBogHas

https://resh.edu.ru/subject/lesson/6111/start/200545/

https://resh.edu.ru/subject/lesson/4921/start/200887/

https://resh.edu.ru/subject/lesson/6112/start/200949/

[ToBTOpeHME, 0600MIIEHNE, 5 2
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB

Bcero

[[MHO>XkeCTBO, Onepalii HaJl MHOXKECTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOTO aIlrnapara 4Jid peuCHuA 3aaa4

PannonansHbIe yncaa. OOBIKHOBEHHEIE U AJCCATUYHBIC I[p06I/I, IMPpOUCHTLI, OECKOHEYHBIE

4 1
nepuo4ecKue Apoou

5 Pannonanpublie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, IIPOLIEHTHI, OECKOHEUHBIE 1
MePUOIUYECKHIE IPOOH

6 [Ipumenenne npobeit 1 MPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4 1

7 [TpumeHnenue apoOei U MPOLIEHTOB ISl PELICHUs PUKIaIHbIX 3a1a4. CTapTOBBIN TeCT. 1

8 [evicTBuTenbHbIe ynciia. PaninoHanbHble U HppalMOHAIBHBIC YHCIIA 1

9 Apudmerndeckue onepanum ¢ AeUCTBUTEIbHBIMHI YU CIaMH 1

10 Mopynpe JEMCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA 1

1 [TpubnnxkEHHBIE BEIYUCIEHHS, TPaBUIa OKPYIJICHHUS, IPUKUKA U OLIEHKA pe3yJbTaTa 1
BBIYKCIICHUN

12 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI pEeIIEHUS LIEIbIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB

14 OcHOBHBIE METO/IbI PEIIEHUs LENbIX U APOOHO-PAIMOHATILHBIX YPaBHEHHUM U HEPABEHCTB

15 MHorousneHs! OT OHOHN epeEMEHHOM. J[eJIeHre MHOTOWIEHa Ha MHOTOWIEH C OCTaTKOoM. Teopema 1
besy

16 MHorounieHsl ¢ uenbiMu kodddurrentamu. Teopema Buera

17 Pemienue cucteM nMHENHHBIX ypaBHEHUN




18 Pewienne cucreM IMHENHBIX YPAaBHEHUN 1

19 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaenuTeab MaTpUIlbl 2X2, €ro reOMEeTpUIECKUM 1
CMBICJI M CBOMCTBA; BBIUMCIECHUE €r0 3HAYCHUS

20 Onpenenurens MaTpuLbl 2X2, €ro TEOMETPUUYECKUN CMBICI U CBOMCTBA; BBIYMCIICHUE €r0 1
3HAYEHUS

21 [IpuMeHeHue onpenenuTens A peuIeHUs: CUCTEMBI INHEWHBIX YPaBHEHUN

22 Pemenue npukiaaHbIX 33/a4 ¢ TOMOIIBIO CHCTEMBI IMHEHHBIX YpaBHEHHIA

23 Pemenne npukitagHeIxX 3a/1a4 ¢ HOMOLIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUI

24 Kontposbnas padora: "PanuonajibHble ypaBHeHHs U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX 1
ypaBHeHuUil"

25 OyHK1Ms, crocoOsl 3aganus GyHkiuu. Bzaumuo oOpatubie pynkiun. Komnosunusa GyHKui

26 I'padux dpynkumu. DnemeHTapHble Mpeodpa3zoBaHus TpaGuKoB HyHKITHIA

97 OO6nacTp onpeneneHuss 1 MHOXeCTBO 3HaueHui pynkuu. Hynmu ¢pynkuuun. [IpomexyTku 3Hak 1
MOCTOSIHCTBA

28 Yérnsie n HeuéTHBIC GyHKIMU. [leproanueckue GpyHkmun. [IpoMexyTkn MOHOTOHHOCTH 1
byHKIUM

29 MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaueHne pyHKIUN Ha 1
IIPOMEXKYTKE

30 JluneliHasi, KBaJpaTU4Has U IPOOHO-TUHEHHAs PYHKIUU 1

31 DJIeMEeHTapHOE MCCIIeIOBAHNE U TTOCTPOEHNE TPaUKOB ATUX (PYHKITUI 1

32 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

33 Crenensb ¢ 1ensIM nokaszareneM. buaom Herotona 1

34 Crenens ¢ 1enbM nokaszareneM. buanom HeroToHa 1

35 CrenenHas GyHKIMS C HaTypaJlbHBIM U LI€JbIM MTOoKazaresneM. E€ cBoiicTBa u rpaduk 1

36 KontpoabsHasi padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpagux" 1

37 Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH M €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTypabHOU CTETIEHHU U €r0 CBOIMCTBA 1




39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHHUN, COACPIKAIINX CTEIICHH U KOPHH 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIINX CTCIICHH U KOPHH 1
41 [IpeoOpazoBanus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTEIICHH U KOPHH 1
42 Wppanmonansueie ypaBaeHusi. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBLHBIX YPaBHEHUN 1
43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIC TTEPEXO0/Ibl B PEIICHUHN UPPALIMOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCHIIBHBIC TTEPEXO0/Ibl B PEIICHUHN UPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHs N-0ii cTenenn Kak (yHKIMKU 0OpaTHON CTENEHH C HaTypalbHbIM 1
HoKasaresieM
50 CaoiicTBa U rpauK KOpHsI N-0i CTeNeHH Kak QyHKIMH 0OpaTHOM CTENEHH C HATypaJIbHbIM 1
nokasaresieM
51 KonTposbHnas padora: "CsoiicTBa u rpadguk KopHs N-o0ii crenenn. UppaunonajibHblie 1
ypaBHeHus"
52 CreneHb ¢ paliMOHAJIbLHBIM MIOKa3aTeIeM U e€ CBOMCTBA 1
53 CreneHsb ¢ pallmOHAJIBLHBIM [TOKA3aTeIeM U €€ CBOWCTBA 1
54 CreneHb ¢ paliMOHAILHBIM TIOKa3aTeIeM U e€ CBOWCTBA 1
55 [ToxazarenbHast pyHKLMA, €€ cBOWCTBA U TpaduK 1
56 Ucnonb3oBanue rpaduka QyHKINUY 1 pellIeHUs] ypaBHEHU N 1
57 Hcnonp3oBanue rpaduka GyHKIUU A peLICHUS] ypaBHEHHM 1
58 [Toxa3zatenbHble ypaBHEeHUSI. OCHOBHbIE METO/IbI PEIICHNUS MOKA3aTENbHBIX YPAaBHEHUH 1
59 [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METObI PEIICHUS MOKA3aTeNbHBIX YPAaBHEHUH 1
60 [Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/BI PEILIEHUS T0KA3aTENIbHBIX YPaBHEHHM 1
61 KonTpoubnas padora: "IlokasarenbHast pynkuus. [lokasareabHble ypaBHeHus'"' 1




62

Jlorapudm umncna. CoiicTBa jJorapudpma

1
63 Jlorapudm uucna. CoiicTsa jgorapudma 1
64 Jlorapudwm yucna. CBoiicTBa norapugma 1
65 JlecaTu4HbIE U HATYypaJIbHBIE JTOTApH(PMBI 1
66 JlecaTHUuHBIC U HATYPAJIbHBIC JTOTaPHPMBbI 1
67 [IpeoOpazoBanue BEIpaXEHUH, COAepKAIUX JTorapu(Mbl 1
68 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPUPMBbI 1
69 [IpeoOpazoBanue BEIpaXEHUH, COAEPIKANUX JToTapr (MBI 1
70 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1
71 Jlorapudmmueckas GpyHKIus, €€ CBONCTBA U Tpaduk 1
72 Hcnons3oBanue rpaduka GyHKIUU AT peLIICHUS YpaBHEHHMA 1
73 Hcnonp3oBanue rpaduka QyHKIMH Ui PELIICHUsT YPaBHEHUI 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHbIE METO/BI peIIeHUs JIorapu(PMUUECKUX YpaBHEHHH 1
75 Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHUS] IOTapU(PMUUECKUX ypaBHEHUIN 1
76 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE METObI pEIIEHUs JIorapu(PMUIECKUX YpaBHEHHH 1
77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUH JIOTApU(PMUUECKUX YpaBHEHUN 1
78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUH JIOTAPU(PMUUECKUX YpaBHEHUIN 1
79 KonTpoubnas padora: "Jlorapupmuyeckas pynkuus. Jlorapupmuyeckne ypapuenus'" 1
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa 1
81 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO apryMeHTa 1
84 TpuroHomeTpuveckasi OKpY>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKUX (PYHKITUI YHCIOBOTO 1

apryMeHTa

85 Tpuronomerpuieckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO 1

aprymeHra




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
90 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKECHUM 1
91 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX BBIPAKEHUIN 1
92 [IpeoOpa3zoBaHKe TPUTOHOMETPUUYCCKUX BBIPAKCHUM 1
93 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
94 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
99 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1
101 KontpoabHasi padora: "Tpuronomerpuyeckue BbIpaKeHusi 1 TPUTOHOMETPHYECKH e 1
ypaBHeHus'
102 ITocienoBaTeabHOCTH, CIOCOOBI 3aJaHMs TOCIea0BaTeENbHOCTEH. MeTo1 MaTeMaTHYECKOH 1
UHTYKITHH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIE0BaTENLHOCTH. McTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
104 Apudmerndeckast mporpeccus 1
105 I'eomeTrpuueckas nporpeccust 1
106 beckoHeyHO yOBIBaroOIIasi reOMEeTpUIeCcKast MPOTrPEeCCHs 1
107 CymMma 6eckoHeuHO yOBIBaroIei reOMeTpUIeCcKOil mporpeccuu 1
108 JIuHelHbI! ¥ SKCTOHSHITHATBHBINA pocT. Yncio e. Dopmyria CI0XKHBIX MPOIICHTOB 1
109 JluHelHbIN ¥ SKCTOHSHITHATBHBIN pocT. Yncio e. opmyra CI0KHBIX MPOIEHTOB 1




110

Hcnonn3oBanue IpOTrpeCCrU IJId PCIICHUA PCAJIbHBIX 3aa4 HPUKIIAJHOTI'O XapaKTepa

1
111 KonTposbHasi pa6ora: "IlociienoBarejbHOCTH B porpeccuu’ 1
112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI rpaduKOB QyHKIUN 1
114 CgoiicTBa (GYHKIIMI HEPEPBHIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 Metoa HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1
118 Metoa HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB 1
119 [IpumMeHeHre CBOWMCTB HEMPEPHIBHBIX (DYHKIIUN JJIsI pEIICHHS 3,144 1
120 [IpumeHeHue CBOMCTB HEMIPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1
121 [lepBast u BTOpast npou3BOIHBIC PYHKIIUU 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOMN 1
123 Omnpenenenne, GU3HUECKUNA CMBICT TIPOU3BOIHON 1
124 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINU 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUIH 1
128 [Tpon3BoHas CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU (YHKIUI 1
129 [IpousBoaHast CymMMBl, IPOU3BEIEHHS, YACTHOIO M KOMIO3UIIUU (PYHKIUH 1
130 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
131 [IpoBepounas pabota "I[IpousBoaHas" 1
132 [ToBTOpeHME, 0000IEHNE, CHCTeMaTH3aIus 3HaHN: ""Y paBHeHUs" 1
133 [ToBTOpenue, 06061meHre, cucTeMaTu3anus 3Hanui: "OyHkun" 1
134 HroroBasi KOHTpoJIbHasi padoTa 1
135 HroroBasi KOHTpoIbHasi padoTa 1




136 [ToBTOpeHue, 06001MeHNEe, cCUCTEeMAaTH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

KOMbi

Cneunuduxanus
KOHTPOJIbHBIX H3MEPHUTEJbHBIX MATepHaJIoB Ui npoBeaeHns B 2020-2021 yueOHoM roay BXoAHOH KOHTPOJILHOM padoTsl B 10 kiacce
10 MaTeMaTHKe

.Ha3znayenue
KonTponbHble n3meputenbubie Mmarepuansl (nanee — KMM) no3BosisiloT yCTaHOBUTH YPOBEHb OCBOEHUS oOyuaroumucs PenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO O0IIIEro 00pa3oBaHMsI [0 MaTeMaTHKeE 3a Kypc 9 Kiacca.
2. Ctpykrypa KUM
B KOHTpONBHYIO pabOTy BKIIFOYECHBI 3aJlaHHsI PA3IMYHBIX THITOB:
1) 3amanus ¢ KpaTkuM oTBeTOM (6 3a7aHMil);
2) 3a7iaHue C pa3BepHYTHIM pereHreM( 3 3a1aHus).
PaboTa conepuT JBa BapuaHTa M BKJIIOYaeT 9 3a1aHU.
3. Pacnpenenenue 3aganunii Bapuanta KMM no conepskaHuio, BuiaM yMeHHH U criocodam JeilcTBuil
B paGore mpoBepsieTcs cieayromniie OCHOBHBIE TEMBI:

KBanpaTHble HepaBEeHCTBA;

Apudmerndeckas mporpeccus;

CTeneHb C IeNIbIM MOKa3aTeIeM;

BrircanHas u onMcaHHas OKPY>KHOCTH;

[Tnomane TpeyronbpHHKa U mapaenorpamma. CuHyc yria, GopMyIibl TpUBEICHUS;
PanmonansHbIe Yrciia: 06CKOHEYHBIC TICPUOIMYECKHE ICCITHIHBIC IPOOH;
CucreMbl ypaBHEHHU C IBYMs IEPEMEHHBIMU;

Pemenne TeKCTOBBIX 3a7a4 anreOpanyecKuM CriocoooM;

[Tnomans pomoOa.

LCoNoORARWNE




Howmep Konp! npoBepsieMbIx TpeOOBaHMIA K

sajaHHs YPOBHIO HOATOTOBKH Kopl npoBepsieMbIX 3J1EMEHTOB
. conepsxkanus (nmo K9C)

KOHTPOJIbHOU (mo KT)

paboThI

1. 3.2 Pemars kBaapaTHble HepaBeHcTBa c | 3.2.5 KBagpaTHble HEpaBeHCTBa
OJHOI IEPEMEHHOM;

33 [IpumensTH rpaduueckue
MIPEICTABICHUS npu peneHnu
HEPaBEHCTB.

2. 4.5 Pemarp 2yeMeHTapHble 3amaud, | 4.2.1 ApudmeTndeckas nmporpeccusi.
CBSI3aHHBIE C YHCJIOBBIMH dopmyra o01Iero 4wieHa
[locnenoBaTeabHOCTIMU; apudMeTHYeCcKoil mporpeccuu
4.6 PacriozHaBaTh apu(MeTHUECKHE U
F€OMETPUUYECKHE MPOIPECCUH; pELIaTh
3a7a4yl €  TNpUMEHEHHeM  (HOpMyIbl
0011ero ujaeHa U CyMMbl HECKOJIBKHIX
IIEPBBIX YWICHOB POIPECCHH.

3. 2.2. BemonHaTe ocHOBHBIE neiicTBHA co | 1.3.5 CreneHsb ¢ HEIbIM ITOKa3aTeaeM;
CTEIMECHSIMH C LIEJIBIMHA MOKa3aTEIsIMU 2.2.1 CpoiicTBa CTENEHU C IEIBIM

MOKa3aTeseM

4, 5.1 Pemars manumerpuueckue 3agaud | 1.5.1 EauHunbl u3MepeHus JIMHBI,
Ha HaXOXJIEHUE r€OMETPUYECKUX | MJIOIIA/IH;

BEJIMYUH; 7.2.1 Beicota, MemuaHa, OWCCEKTpHCA,;
5.2 Pacno3HaBaTb  T'€OMETPUYECKHE | TOUKU MepeceueHUst CepEeIMHHBIX
(buUTyphI Ha TUTOCKOCTH, Pa3JINYaTh UX MePIEHINKYIISIPOB, OMCCEKTPHUC, MEIHAH,
B3aMIMHOE PACIOJIOKEHUE, H300paKaTh | BHICOT WM UX MPOIOJDKEHUM;
reoMerpuueckue QUrypbl; BbIIOIHATE | 7.2.10 CuHYC, KOCUHYC, TAHT€HC OCTPOTO
YepTEekKHU MO YCIOBUIO 3a/1a4H; yria OpsIMOYTOJbHOTO TPEYroJbHUKA U
7.2 OcymecTBiATh npaktryeckue | yrios ot 0° go 180°

pacuétel o hopmymnam.

5. 5.1 Pemars mnanumerpuueckue 3anauu | 1.5.1 EauHunsl wu3sMepeHus JIMHBI,
HAa HAaXO0XKJIEHUE T€OMETPUUYECKUX IO,




BEJIMYUH (JIJTMH, YTIJIOB, IIOIIAICH );

5.2  Pacno3HaBaTb  I€OMETPUYECKHE
¢Gurypel Ha IUIOCKOCTH; H300paxarb
reoMeTpruuecKue pUrypsl;

BBIIOJIHATh ~ YEPTEXKHU IO  YCIOBHIO
3a/1a4i;

7.2 [Tonb3oBaThcs OCHOBHBIMH
eAMHULIAMU JUIAHBI, II0LIA/1;

OcCylIecTBISTh MPAKTUYECKUE PACUETHI
no Qopmymnam.

7.3.1 Ilapamienorpamm, €ro CBOWCTBa U

MIPU3HAKY;
7.44  OKpyXHOCTh, BIIMCAaHHas B
TPEYrOJIbHUK;
7.4.5 OKpYXHOCTb, OINHCAaHHAasi OKOJIO
TPEYrOJIbHUKA;

7.5.5 Ilnomanp napauienorpamma;
7.5.77 I1lmomaab TpeyroJbHUKA.

1.1 BolnonHsATh, codYeTas YCTHBIE H
NUCbMEHHBIC TIPUEMBI, apHPMETHIECCKHE
JeMCTBUS € pallMOHAJIBHBIMU YHCIIAMU,
CpaBHUBAThH JICHCTBUTEIILHBIC

quciaa; MepPexXoJuTh OT OAHOM (opMeI
3aIUCHU YHCEIl K IPYyroi

1.2.6 IlpeacraBneHue aecATUYHON IpoOu
B BHJC OOBIKHOBEHHOW JIpoOM U
OOBIKHOBEHHOMH B BUJE IECITUYHOI.

3.1 Pemarp IUHEHHBIC,
YpaBHEHUS U PallMOHAJIbHBIC
YPaBHEHHUs,  CBOJAAIIMECS K  HUM,
CHUCTEMBI JIBYX JINHEVHBIX YPABHEHUHN U
HECJIOKHbBIC HEIIMHEHHBIE CUCTEMBI

KBaJApPATHLIC

3.1.10 Pemenue
HEJIWHEUHBIX CUCTEM

MIPOCTEUIINX

3.4. Pemarts TEKCTOBEIC 3aa9H
anreOpandeckKuM METOOM,
WHTEPIPETUPOBATH MOTYICHHBIN
pe3ynbTaT, MPOBOJUTE OTOOP pEeIICHUIA
nucxos u3 GOpMYITHUPOBKH 3a]1a41

3.3.2 Pemenne TEKCTOBBIX 3a1a4
anreOpanyeckuM crnocodom

5.1 Pemare miaHMMeTpUYECKHE 3a7ayul
Ha HaX0XJICHHE TEOMETPHUECKUX
BEJIMYMH (AJIUH, YTIIOB, IJIOLIA e );

5.2 Pacnio3HaBaTb  I€OMETPUYECKHUE
¢urypel Ha IUIOCKOCTH; H300paxarb
T€OMETPpUUYECKHE PUTYPHI;

7.3.2 Pom0,
MIPU3HAKY;

€ro CBOWCTBA U




BBIIIOJIHATD YCPTECIKU 10 YCJIIOBHUIO

3a1a4u;
7.2 IMonw30BaThes OCHOBHBIMU
e IMHULIAMUA JUIMHBI, ILIOIIA/IH;

OcCyIecTBIATh MPAKTUYESCKUE PACUETHI
o (opmyam.

4. IIpox0IKUTEILHOCTh IPOMEKYTOYHOI aTTecTalluu

Ha Bbmonnenue pa0otsl otBoguTcs 40 MUHYT.

5. lonoJiHUTe/IbHbIE MATEPUAJIBI M 000pPy10BaHHE

IIpu BBINIOJIHEHNUH 3aJaHUM Pa3peIaeTCs MOJIb30BAaThCS JMHEUKON U CIIPAOYHBIMU MaTepUalaMu
6. CucremMa olleHUBAHMS BbINOJHEHHUSA OTAEIbHBIX 3aJaHUI 1 pa0oThI B LIeJIOM
MakcuMabpHBINA 02T 32 BRITOJIHEHUE paboThHI paBeH 13.

Kpurepun onenuBanus

Homep MaxkcumaibHbII Kpurepun BoicTaBiieHus: 6a/1710B
3aJaHusA 0aJ1J1 3a 3aJaHHe

1. 16

10

16

10

10

10

N o~ iwin

20 26-cucTema peleHa NoJIHOCThIO;

1 6- cucTeMa pemieHa MOTHOCTHIO, JOMyIIeHa
apupmeTHueckas omuoKa, 1100 B OTBETE HE BEPHO
3aITMCaHbl IMaphl YUCell.

8. 20 2 6- 3a/1aua perieHa BepHO U 000CHOBAHHO;
1 6- 3amaya HETOCTATOYHO 0OOCHOBAHA, WJIH JIOMYIIICHA
BBIUHCIIUTENbHA ONUOKA

Q. 20 2 6- reomMeTpHyecKas 3a/1a4a perieHa BepHO U 000CHOBAHHO;
1 6- 3a1aya HETOCTATOYHO OOOCHOBAHA, HITM JIOMYIIEHA




| | BRIUMCIHTENBHA OUIMOKA |

Tabuuna nepeBoaa 0a/U10B B OTMETKH 10 NATHOAUIBHON 1IKAJIe

Ounenka «5» «y 3» @»

KounuecTrBo 0a/1710B 10-12 9 7-8 6 U MeHee




TekcThl KOHTPOJILHBIX padoT
BapuanTt 1
Yactsp 1. 3anuiure oTBeT.
1. Pemmre HepaBeHCTBO 3X° +2X —5<0.
2. B apudmernyeckoii nporpeccun a, =— 2, a, = 30. Haiigute d.

o

3. Brruucnure m .

4. TlepumeTp paBHOCTOPOHHEIO TPEYroJbHHUKA paBeH 6 3 e
Haiinure paaryc onucaHHOM OKPYKHOCTH.
5. Haiiaure miomaap napauiesiorpaMmma, Y KOTOPOro cTopoHsl 12 cM. u 5 ¢M, oqus u3 yriaos 150°.

6. 3anumwure nepuoanyeckyro apoos 0,(87) B Buae 0OBIKHOBEHHOM JpOOH.

Yacrp 2. 3anuiuuTe MoJIHOE pelieHue

. [x*=3y=9,
7. Pemmre cucremy ypaBHEHUI

X—y=3

8. Karep mpomen no Te4eHUIO pekH 3a 4 4 Takoe K€ pacCcTOsIHHE, KaKoe OH MPOXOAMT 3a 7 4 MpOoTHB TedeHus. CoOCTBEHHasi CKOPOCTh
karepa 30 km/4. Onpenenure CKOPOCTh TEUEHUS PEKHU.

9. Beicotra AH pom6a ABCD nenut ctopony CD nHa otpesku DH = 15 u CH = 2. Haiiaure BicOoTy poMba.

1. Cucrema oueHMBaHUsI TEMATHYECKHX KOHTPOJIbHBIX padoT.

Kpumepuu oyenusanusi.

Anre6pa u Hayana MaTeMaTHYECKOIO aHAJIN3A.

OTtmeTKa «5»- eclii BBIMOJIHEHBI BCE 3a/1aHus 0a30BOr0 YPOBHS U MOBBIILIEHHOTO YPOBHS.

OTMeTKa «4»- eciy BBITIOJIHEHBI BCe 331aHus1 0a30BOT0 YPOBHSI 1 TIOBBIIIEHHOTO YPOBHS € 0IHOM omuoOkoi .OTMeTKa «3»- eciu
BBINOJIHEHBI BCE 3aJaHUsI 0a30BOr0 YPOBHS

OtMmeTKa «2»- CTaBUTCSI €CIIU PELIEHHE 3a/1a4 HE COOTBETCTBYET HU OJTHOMY M3 KPUTEPUEB,1IEPEUUCICHHBIX BBILIE.






KonTpoabHnas padora: "PaunonanbHble ypaBHeHHsI U HepaBeHCTBA. CUCTeMbI JIMHEHHbIX yPpaBHeHHH "

1. YnpoctuTe BBIpaxkeHHe 10a + o 2 |y @
. a> b’ b-a a+b) a+tb

2x + 7 x-1
2. PemuTe ypaBHeHHe —; —i—s =
x“+2x x"+6x+8

3. PemnTe HEepaBeHCTBO:
2_
(x+1)(x+3)<0; 6)x2 4x+4>0-
x-2 x“—x-20

1 1).n+2

a)

n?-3n+2 n?-n) n®-2n
6) HaiiguTe 3HaYeHMe IIOJYY€HHOTO BEIDAXKEHUA IIPU N = 2.

4*, a) YnpocTuTe BHIpakKeHHUE [

Makcuma | K9C | I[IpeaMeTHble pe3yabTaThl

Ne YpoBeHb JIbHBIH
3aJJaHus | CJI0KHOCTH oann

1.4.1 | IlpeoOpa3oBaHus BEIPAKEHUM, BKIIFOYAFOIITIX
1 basosbiit 1 apudMeTHUeCKue oneparu
2 bazoBbiit 1 2.1.2 | PaunnoHanbHBIE YpaBHEHHUS

2.2.2 | PanmoHabHBIC HEPABEHCTBA,
3 basosbIit 1 2.2.9 | Merox uHTEpBAJIOB

1.4.1 | IlpeoOGpa3oBaHus BEIPAKEHUIM, BKIIFOYAOIITIX
4 [ToBbIIeHHBIH | 2 apuMeTHYecKue oneparun

Konrtpoabnas padora: "Crenennas pynkuus. E€ cBoiicrBa u rpaguk"

Tect «CrenenHas ¢yHkuusi, eé cpoiicrBa u rpapux», 10 kiaace

1. Crenennoil ¢yHkuueil HaszbiBaeTcs (YHKUUS BHUIA:
1) y=xP; 2) y=pX; 3) y=p% 4) y=§.



2. Tpadpuk, kakot  ¢Qyskumu, u300pakEH  Ha KapTUHKE?

1) y = x2n—1; 2) y = xZn;
3) y=x"%"; 4) y=x"n"1 5
3. Kak mnazeBaror Qynknuio Yy=f(x), ompenenénuyro Ha MHO>KECTBE X, eciu
cymectByer uucio C, Takoe, 4YTO Hia J0Ooro X U3 MHOKECTBA X BBITIOTHSIETCS
HepaBeHCTBO f(X) < C?
1) oepanuuennoit 2) oepanuuenHol 3)
ceepxy Ha Muoxcecmee X, — CHU3y Ha MHOdcecmge X, MOHOMOHHOU.

4. VYKaKWATE€ HUCTUHHBIE YTBEPKICHUS.
2 .
Crenmennas QyHKOMS y=X", TA€ N - HATypalbHOE 4YUCIO, OOIAacT CIEAYIOIIMMH CBOMCTBAMU:

1) obnacme onpeodenenus - 6ce Oelicmeumenvhvie 4YUCIA, MO e€Chb
MHOodcecmBo R,
2) MHOJMICECMBO 3HAYEHUl - 6ce OelcmeumenbHvle YUCId, MO eChb

MHOodcecméo R,

3) ¢yukyus uémuas,

4) pyukyus ocpanuuena ceepxy;

5) ¢yuxkyus npunumaem naumenvuwiee snawenue y=0 npu x=0;

6) yukyus sersemcs  yowvleaowenu Ha — npomedxcymke x<0 u
gospacmarwuei Ha npomedxcymre x>0).

5. VKaxuTe UCTUHHBIC YTBEPKIICHUS.
CrenenHas (yHKmps y = x>
1) obracme onpedeneHuss - MHONCECMBO OCUCMBUMENbHbIX HUCET,
2) MHOJCECMBO 3HAYEHUL - MHOJNCECMBO OeliCMEUMETbHbIX YUCEeT
3) @yukyus neuémmuas;

4) pyukyus sensemcs yovleaouel,

5) @yuxyua sersemcs ocpaHuyeHHOU CEepxy.

, rme n- HaTypaJIbHOC YHCIIO, 06naz[aeT CJICAyromuMun CBOMCTBAMMU:



6. YkaxuTe HCTUHHBIC YTBEPXKICHUS.

Cremennas  (QyHkums y=x", TOe - MOJOXHUTEIbHOE JACHCTBUTEILHOE
CJIEIYIOUUMHU CBOMCTBaMHU:

1) obnacme onpeodenenus - 6ce Oelicmeumenvhvie 4YUCIAd, MO e€Chb
MmHoorcecmeo R,

2) MHOJICECMBO 3HauweHuti - 6ce OelcmeumenbHble HUCId, MO eCcm

b MHOodMcecmeo R
3) @yukyus sensemcs eospacmaiowen Ha npomedxcymre x>0,
4) pyukyus He seusemcs HuU UYEMHOU, HU HEYEMHOU,
5) ¢yukyus npunumaem wnaumenvuwee 3uavenue y=0 npu x=0.

7. Jomonuure: I'paduk dyHKmmm y=x"" Ha3BIBAIOT ... N-il CTCNCHH

HCTICIIOC qucio,

8. Ilpu xkakoM wHauOOJBIIEM 3HAYEHUM X 3HAYEHUE HKIIUHA =x2-3x+2
p y

9. VkaxuTe HOMEp pUCYHKa, Ha KOTOPOM M300pakeH rpaduKk HEUETHON PyHKIINU

oyner paBuo 07?

oOnamaer



XY

Ry

A 4

10. ®yukumst 3amana dopmynoit f(X)=x'. Bbrdmcante pasHOCTH

£(2)- f(1).



KonTpoJubnas padora: "CpolicTBa u rpadguk KopHs N-0ii crenenn. UppaunonaiabHble ypaBHeHus '



6.

7*. YnpocTure BbIpa’keHUe

CpaBHUTE UuCJIa:
3 5 ¥ 4 L
a) (0,8)% u [5) ; 6) 1m (7) ; B) 17 n ¥9.

m-n _3\/m2—§/;2-
2 2 " Ty e
m3 + 3mn + n3 Vm —¥Yn

KonTpoabnaa pa6ora Ne 1.2

BapuasnT 1

1. Haitaure o6iacTs onpenesneHus ¢GpyHkouu y = §/6 + 0,5x.

2. CxemaTtnyecku n3obpasuTe rpapuk GyHKOuu y = x4 u me-
pedyucIiuTe ee OCHOBHBIe cBoicTBa. Ilosb3ysick cBoOMCTBAaMU
3TOM (PYHKIIMU, CPABHUTE:
a) 1z (0,3)% 6) (243) u(3v2)™"

3. Pemmute ypaBHeHMe V1 — x = x + 1.

4. Pemurte ypaBHEHHE J2x +5 - Jx +6=1.

5. ¥YcraHOBUTE, PABHOCHUJBHEI JII HepaBeHCTBAa 3x+—x2 <0mu
5-x)(x2+1)>0.

6. Haiigure pyHKIUIO, 0OpaTHYIO GYHKIUHU Y = . 1 1 U YKa-

JKHUTe ee 00JIaCTh ONpeJeJIieHus U MHOXXECTBO 3HAUYEHUMH.

7*. PemuTe HepaBeHCTBO Vx +8 > x + 2.

BapuaunTt 2 1

1.
2.

Haiigure obsacTe onpeaeneHusa GyHKnuu y = (2x + 9)5.

CxemaTnyecKHu nM300pasuTe rpadpuK QYHKIUA Yy = X3 U me-
pedyuciuTe ee OCHOBHBbIe cBoiicTBa. Ilosb3ysacks cBoiicTBaMU
3TOM OVHKIIMU. CDABHUTE:



KonTpoasnas padora: "[lokazarenbHas pynkuus. [lokazareabHbie ypaBHeHus "

KoHTponbHasa pabota N2

«MNoKa3satenbHaa pyHKUMA. MoKa3aTeNbHble ypaBHEHUA» 1
BapuaHT

1. YKaxuTe, Ha KaKOM PUCYHKe M306paxeH rpaduk GpyHKuUMM y= 67,

a) y 6) y

2. PewuTb NoKasaTenbHOE ypaBHEHME:

a) 6% = 216.

6) @ _125

B) 3.9" =81

r) 333 =78

A) 7% 8.7 +7=0
e) 9" —4.3" +3=0

KonTposabHas padoTa mo reme
«Jlorapudpmuueckas pynkuus. Jorapupmudeckue ypaHeHHsD»

Bapuanr 1



a)(log,16)-(log, 36);
1) Botuucaumo: 0)7-5,

6)log,8,1+1o0g,10.
2) Cpasrnumo: a)log,,3 u log,, 2,5;

0)log,0,7u log,1,2.

3) Pewiumsb ypaenenue:

a) 10g2(4 —X) = 7’

5) logs(5 —x) = 2logs3.
2

6* a) Pemmre ypasnenne 01023% —Sloggx+1=0.

0) HaiiquTe Bce KOpHH 9TOT0 ypaBHEHHUS, IPUHAIICKAIINE OTPEIKY [2; 2,5].

KonTpoJsbHas padora: "TpuronoMerpudeckue BbIpazkeHUs U TPUTOHOMeTPHYECKHUe
ypaBHeHus"

K—-7 IIl e6apuanm

Pemnre ypaBaerue (1—5).

1. a)cosx=1; 6) sinx = %; B) ctgx = —g.
2. a)2sin2x+sinx—1=0; 6) 3cos’x — sinx+1=0.
3. a)\/§sinx—cosx=0;
6) sin®x +2+/3 sinxcos x + 8cos?x = 0.
4* a) sinx = —-0,6; 6) cosx = 2; B) tgx = —-4.

3

5% a) sinx +cosx = —-1; 0) cos4x — cos?

x=1

KonTpoubnas padora: "IlocienoBarebHOCTH M nporpeccuu’

TectoBas pabora
o teme: I1oce0BaTeIbHOCTH U IPOTPECCUU

1. TlocrnenosateabHOCTH 3a1aHa popmyioit. Co,= n? — 1. Kakoe U3 yKka3aHHBIX 9HCEI
SBJIIETCS YIEHOM 3TOM 1OCIE0BaTEIbHOCTH?
1) 1, 2) 2; 3 3 4) 4
Ortser:
2. YcTaHOBHUTE CTpEIIKaMU COOTBETCTBHE MEXKIY ITOCIEA0BATEIBHOCTHIO 1 (hOpMyInoii e€ N-ro
YJIeHa.
ITocnenoBarensHOCTD ®opmyna N-ro wieHa
A) YETHBIX yncen 1) An="7n



B) Uncen, nensmuxcs Ha 7 2)fn=(2n—1)>2
B) KBagparoB HeueTHBIX dncen 3)Cn =2n
4) An = (7n — 1)?

3. TlocnenoBaTedbHOCTH 3a/1aHBl HECKOJILKUMU MEPBBIMH 4ieHaMu. OHA U3 HUX-
aprudMeTHYecKas Iporpeccus. Y Kaxure ee:
1) 1;2;3;5; 3) 1;2;4;8;
2) 1,357, 4L %; %;%
Ortser:
4. Kaxmoif mocnenoBaTelbHOCTH, 33/1aHHOH (hOpMYII0ii N-TO WieHa, ITOCTaBbTe CTPETKAMHU B
COOTBETCTBHE BEPHOE YTBEPKICHHUE.
TlocnenoBarenbHOCTD: VTBepXKIeHUS:
A) x,, = n? 1) IlocnenoBatenbHOCTE-apUPMETHIECKAS TPOTPECCHUS
B) y, =2n 2) IlocnenoBaTeNnbHOCTh-TEOMETPUUECKASI TPOTPECCHUS
B)z = 2" 3) IlocnenoBaTenbHOCTD HE ABISAETCS
HU apudMeTHIecKoi mporpeccret,
HU F€OMETPUYECKON
5. BBINOTHEHO HECKOJIBKO MOCIEA0BATEIbHBIX YICHOB F€OMETPHUYECKOM MPOrPecCcun
111
G g it ios
Haiimure: b,
Ortger:
6. U3 3amaHHBIX apuPMETHUECKUX NPOTrPECCH BBIOEPHUTE Ty, CPEIH WICHOB KOTOPOU €CIIH
yucio -10
Da=2n+10 3)a,=—3n
2)a, =-3n+2 4)a,=—-4n—38
OtBeT:
7. B reomerpuueckoii nmporpeccuu b, = 64,q = — % B xakoM ciyyae npu CpaBHEHUH YJICHOB
3TOH MpOrpeccuy 3HaK HEpaBEeHCTBA IOCTABJIEH HEBEPHO?
1) b, < bs 3) b3 > b,
2) by > bg 4) bs > b,
Ortser:
IIpu BeIMOTHEHNH 3a7jaHMi 8,9 3aMUIIUTE pelIeHue:
8. Jlana apudmernyeckas nporpeccus 13;9;5 HalinuTe cyMMy NIEpBBIX IIECTH €€ YICHOB.
Ortger:
9. a, - reomerpuueckas Mporpeccus, 3HaMeHaTelb nporpeccuu -3,a; = —3
Haiinnre cymMMy nepBBIX YETBIPEX €€ WICHOB.
Ortser:

Hrorosasi KOHTpPOJILHAsI padoTa

B ®opmarte nemMoHCcTpPanMOHHOrO Bapuanta 6a3oBoro EI'D nmo matemaTnke



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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