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INOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPEJHEro o0Iero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIQJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIupyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI (popMe.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIMSIMHU ainreOpbl M MaTEeMaTHMUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKUUU U PaCCyXAaTh JEAYKTHUBHO, HMCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoro kypca «Ausrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHalln3a» 00y4YaroIIuecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
WHTEPHpPETAllMd  TOJYyYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE HW HCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
NEeATeTbHOCTH, TpeOyIomed TMPOJOIKUTEIBHOW KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TUHUM: «YHucna
U BbIUUCIIEHU», «DyHKINU U rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJIEPKATEIbHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIMHSIET B cebde
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IMIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YUYEHUU y4eOHOTrO Kypca, JUIs
peIeHUsI CaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOIB30BAHUS JACUCTBUTEIBHBIX UHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHUCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKCHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYaromMMCs MHOKECTBa HATYpPalbHBIX, IIENbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTATKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOObIE CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOXKHOCTSMH MX TPUMEHEHUS ISl PEIICHUS Pa3iINYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUST U HEPABEHCTBa» pPEAU3YETCS Ha MPOTSDKCHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUUIECKUX W
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
coAepKalmx mapameTpel. [lodydeHHBIE yMEHHs HIMPOKO HCHOJB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAaMMEHBIINX 3HAYECHUN (PYHKIIHH.
Jannast copep:karenbHas IMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacdy€Thl MO  ¢opMysnaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIINX CTENEeHU U Jorapudmel. bmaronaps u3ydeHHIO anreOpandecKoro
Marepruajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI OOy4YaroIuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenbHo-MeToau4eckass JUHUA «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH y4e€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEILHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAK C MATEMAaTUYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllIOE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEOBATh TMOJyUYCHHbIE (PYHKIUU, CTPOUTH UX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHajau3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/1ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (PUryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
yCKOpeHHUsl TmporieccoB. JlaHHasi cojepkaTenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeliedl peajbHbIX CHUTyallui,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4axX. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTrO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © €€ TPWIOKEHUH, OHU CBSI3BIBAIOT pa3HBIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHMIO HABBIKOB TMOCTPOEHUS MOJIEIEH peaTbHbIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I pPelieHus MpUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHUS NPUKIAJHBIX —3a7a4
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUA

Panmonaneupie ymcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTpACEH 3HAaHUHN U PEabHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panUOHAIBHBIM IIOKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aApPKKOCHHYC M apKTaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI U YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYWICHbl OT OJHOM MNEpEeMEHHOMW. JleleHue MHOrodjieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapumentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YPaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
JorapupMHUYECKUX YPaBHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHU. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms gyskiuit. I'paduk  QyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaYeHHs PYHKIIMU HA IPOMEXKYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cCTeNeHH Kak (GYHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

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

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHsSI BO3HMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCTIOHEHIIMAIBHBIA pOoCcT. Uncno e. @opmyia ClI0KHbIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPABEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  GyHKiud.  [IpousBomHas  cymMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPH PENICHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AECIUMOCTH IIEJBIX
yuces, HauOosbiuii oOmuit nenurtens (nanee — HOJ[) u HammeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

KommnekcHble uucia. Anredpavdeckas M TpUTOHOMETpUYeckas (OpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENT Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr U3 KOMIUIEKCHOrO uucna. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus (PU3NUECKUX U Te€OMETPUUECKHX 3ajau.

YpaBHeHHS U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMEeTpUYECKNX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX U  JIOTapu(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYITHOCTEH palOHAJIBHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C ApAMETPAMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUH
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHrne MHTErpaja s HAXOXKICHHS IUIOAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
NpoIEeAyp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI W JIPYyTroe€), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIOJIb30BaHUE H3THUX JIOCTHKEHUH B JPYrUX HayKaxX, TEXHOJOTusX, cdepax
YKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUM, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTEMAaTUYECKHE 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTJIbIXa, peryispHas (u3uuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  AESATENbHOCTH, CBSI3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ABHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornyeckue aeficTBu:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMAaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpeJeNeHNs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKJEHUS:
YTBEPAMUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpearaTb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pelieHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUsA, BbIOMpaTh Hauboyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI HHPOpPMALMHU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHHA II0 XOAY PCHICHHA 3aldadi,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'ISITB pCSyJ'IBTaTBI pCIJ_ICHI/ISI 3agadu, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUpPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEILHONW  pedeKkcur KaKk  OCO3HAHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M PpPe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJE€HAMH KOMAH[bI, OLICHUBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHE
MPEIMETHBIC PE3yJIbTaThl M0 OTACIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOIO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl DPEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MIPUMEHSITH NPUOTHNKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUAKY U
OLICHKY PE3yJbTaTa BBIYNCIICHU;



cBOOOJIHO OMNEpUPOBATh TOHATHEM: CTENEHb C IIeJIbIM I[IOKa3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAIMOHAJIBHBIM [TOKa3aTelIeM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHWI, NPUMEHATh METOJ HWHTEPBAJIOB JMJIA 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/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACIUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YPaBHEHHI,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOoOXOAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OINEPUPOBaTh MOHATUSAMU: OOJACTH OIpPENETCHHUS U MHOMXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauMEHblIee 3HaueHWe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3aJay U3 APYruX y4eOHBIX MPEIMETOB U peanbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCJIEIOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOJIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEphIBHAS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATH MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOLTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIC YMCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEUICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U TapaMeTpBhl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJIEIM C UCIOJIh30BaHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHEe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (YHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (GOpMYyJIOW WU
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO MHTETPaIa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMabl

MHOXeCTBO JCHCTBUTEIBHBIX
yucell. MHOTOUYJICHHI.
PanmonansHbie ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUN

TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaudecTBO 9acoB

Bcero

24

KonTposabHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchI

OyHKIMH U TPpadUKH.
CrenenHast GyHKIHUS C LIETBIM
nokaszaresem

12

Apudmernueckuii KOpeHb N-
O CTEIICHH.
WppanmonansHble ypaBHEHUS

15

IToka3zarenbHast QyHKIMSL.
[TokazaTenbHble ypaBHEHUS

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue
YpaBHEHUS
Tpuronomerpuyeckue
BBIPAKEHUS U YPAaBHEHUS
[TocnenoBarenbHOCTH U
IIPOrpeccuu

10

18

22

10

HenpepbiBHbIE QYyHKITUH.
[IpounsBoaHas

[ToBTOpenue, 0600MIIEeHNE,
cUucTeMaTu3alys 3HaHUI

20

Peanuzanus
BOCIIUTATEIHLHOIO
NOTEHIHAJIA C
yuerom PIT
BOCIIMTAHUSA
1.Bocnuranue
WHTEpeca K YUCHHUIO, K
MIPOILIECCY TTO3HAHUS
(ciocoObI co3Manus U
TTO/IEPIKAHUS
HWHTEpeca, aKTHBU3AIIH
MO3HABATEIHLHOMN
JIeSITENIbHOCTH
y4amxcs).
2.Bocniutanue
CO3HATEIIbHOMI
JUCIUILTAHBI (YMEHHE
YUUTEINS TTOKa3aTh
BaXKHOCTh y4eOHO-
MO3HABATEIHLHOM
NIeSITeIbHOCTH, Y4eOHOM
U TPYAOBOM
JACITATIINHEI ).
3.®opMupoBaHUe
YMEHUI U HABBIKOB
OpraHHU3aIuu
yYalUMHUCS CBOEH
JIeATCILHOCTH
(opranm3arus
CaMOCTOATEIILHOU




paboThl yuammxcs,
COOJII0ICHNE TEXHUKH
Oe30macHOCTH U
TUTHEHUYECKUX MPaBUIL,
CBSI3aHHBIX C OCAHKOU U
opraHu3anuen
pabouero mecTa).
4.Bocriutanue
KYJBTYpPHI OOILIEHHUS
(opranu3zarnust 0OIIEHUS
Ha YpOKe,
(dhopmupoBaHus
YUHUTENIEM YMEHUMI
CJIyl1aThb, BbICKa3bIBaTh
1 apryMEHTHPOBATh
CBOE MHCHHE).
5.®opMHUpOBaHUE U
pa3BUTHE OLIEHOYHBIX
yMEHUH
(KOMMEHTHpOBaHHE
OLICHOK YUHUTEJIEM,
00CyXIeHHUE OIEHOK C
yUYaIuMucs,
KOJIJIGKTUBHOE
OLICHMBAHUE,
B3aUMOIIPOBEPKA U
OLICHUBAHWE JIPYT APYyra
yUYaIuMKcs).
6.Bocriutanue
TYMaHHOCTH (XapakTep
OTHOILIECHUH «YUHUTENb —
YUYEHUKY,




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

perynupoBaHue
YYUTEJIEM OTHOIIICHUH
MEXIY YIaIIUMUCS).




11 KIIACC

DJIeKTPOHHbBbIE Peanm3zanus
(uudpossbie) BOCIIUTATEILHOIO
N H KoumnuecTBo yacos o0pa3oBaTte/ibHbIC NMOTEeHHAJIA C
] aMMeHOBaHHe Pa3/ieJioOB U TeM
/ pa3it pecypcebl yuerom PIT
n/n.  MmporpaMmmsl
porp BOCIIUTAHMS
KonTposabHubie IIpakTHyeckue
Bcero
padoThI padoTshI
Hccnenoanue GpyHKuuii 22 1 1.Bocrnuranue
MMOMOUIBIO TPOU3BOTHOM HHTEpeca K
[TepBooOpasuast 1 HHTETpAI 12 1 YUCHHIO, K
I'paduxu TpuroHomMeTpruuecKux poneccy
byukuii. TpuroHomerpuueckue 14 1 TO3HAHUSA
HEPaBEHCTBA (criocoObr
HppanuonaibsHsle, CO3MaHMsA 1
IIOKa3aTelIbHbIC U 24 1 NOAIePKAHHS
norapuMUIEeCKrue HEPABEHCTBA HHTEpECa,
KommekcHbie uncna 10 1 aKTHBU3ALNH
M03HaBaTeJbHOU
HatypanbHble U 11enble yncia 10 1
JIeITeILHOCTH
Cucrembl palluOHAIbHBIX, )
Hqaluxcs ).
MppalOHAJIbHBIX MTOKA3aTEIbHBIX 12 1 yHam
. 2.Bocnuranue
U JIorapu(MUYECKUX YpaBHEHUN .
CO3HATCJIBbHOU
3aa4uM ¢ napaMeTpamu 16 1
JYCLUNIIMHBI
(ymeHue yuurens
IIOKa3aThb Ba)KHOCTb
yeOHO-
T[ToBTOpeHue, 0600IIeHNE, 16 1 y 5
CHCTEMaTU3aALMUs 3HAHUI TO3HABATC/IEHO
JIeSITeTbHOCTH,
yaeOHO! 1

TPYAOBOI




JACHUTUIUHBI).
3.®opMupoBaHue
YMEHUI U HABBIKOB
OpraHu3zaluu
YYalUMUCA CBOEH
JeSITeTbHOCTH
(opranu3zarus
CaMOCTOSTEJIbHOMI
paboThl yuammxcs,
coOJroieHne
TEXHUKHU
0€30MacHOCTH U
TUTUEHUIECKUX
NPaBWII, CBSI3aHHBIX
C OCAHKOU U
opraHu3aluen
paboyero mMecra).
4.Bocniutanue
KYJIBTYPBI
oO1eHus
(opranmzarus
001IIeHNs Ha ypOKe,
(hopmupoBaHus
YUHUTEJIEM YMEHUM
CITyIaTh,
BBICKA3bIBaTh U
apryMeHTHPOBATh
CBOE MHEHHUE).
5.®opMHUpOBaHUE U
pasBuTHe
OLIEHOYHBIX
yMEHUH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

(KOMMEHTHpPOBaHUE
OIICHOK YYUTEJIEM,
oOcyxeHne
OIICHOK C
YYaIIMHACS,
KOJJIGKTUBHOE
OIlCHHUBaHUE,
B3aUMOTIPOBEPKA U
OIICHUBAHUE JAPYT
Apyra
YYaIMHACS).
6.Bocriuranue
TYMaHHOCTH
(xapaxtep
OTHOIICHUH
«YUHTETH —
YUCHUK»,
perynupoBaHue
YUHUTETIEM
OTHOLIEHUH MEXIY
YYaIIMHACH).




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

MHO0k€ecTBO, Onepauy Hajl
MHO>ECTBAMU U UX CBOMCTBA

KosnuecTBo yacos
Bcero KoHnTposbHbIe padoThI

IIpakTHyeckue padboTbl

Huarpammbl Diinepa-Benna

[TprMmeHeHue TeopeTHKo-
MHOKECTBEHHOTO arapara
JUISL pEelIeHuUs 3a1a4

PanmonanbHbIe yKcha.
OOBIKHOBEHHBIC U
JeCATUYHBIC Ipo0H,
MPOIIEHTHI, 0ECKOHCYHBIC
NEPUOINYECKUE IPOOH

PanponansHbIe Ynca.
OOBLIKHOBEHHEIE U
JECSATHYHBIE TPOOH,
MPOLIEHTHI, 0ECKOHEYHBIE
MIEPUOIUUECKHIE TPOOH

[Ipumenenue npobeit u
IPOLIEHTOB JUISl PELLICHUS
MNPUKJIAAHBIX 3aaa4

[Ipumenenue npobeit u
IIPOLIEHTOB ISl pEIICHHUS
MPUKIAIHBIX 3a7a4
JlelicTBUTENbHBIC YHCIIA.
Panmonanbuble u
UppaloHaJIbHbIE YHCIIa
ApudmeTrnueckue onepanuu
C JIEHiCTBUTENBbHBIMU




qucjaaMu

10

11

12

Monyib 1eMCTBUTEIHHOTO
qyCcjIa ¥ €ro CBOMCTBA

[Ipubnmxénnnie
BBIYMCIICHHUS, IPaBUJIa
OKpYTJICHUS, IPUKUIKA U
OIICHKA pe3yybTaTa
BBIYHCIICHUH

OCHOBHBIE METOJIBI PEIICHUS
LEJIBIX U APOOHO-
paIMOHATILHBIX YPaBHEHUH H
HEPABCHCTB

13

14

15

OcHOBHBIE METOIbI PEILICHUS
LEJIBIX U APOOHO-
palMOHATLHBIX YPAaBHCHHUN U
HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

MHorouieHsl OT OJHON
nepemMeHHou. /lenenue
MHOTOYICHA Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHs! ¢ HeIbIMUA
koa¢p¢punmentamu. Teopema
Buera

17

18

Penienne cucreM IMHEHHBIX
ypaBHEHU U
Pemenne cucremM TUHEHHBIX
YpaBHEHUNU

19

Marpuna cucTeMbl




JIMHEWHBIX YpaBHEHUH.
Onpenenurens MaTpULbl
2X2, ero reoMeTpuYeCcKuii
CMBICI U CBOMCTBA,;
BBIUKCJICHHE €r0 3HAYCHHUS

20

21

22

23

24

25

Onpenenurenb MaTPULbI
2X2, ero reoMeTpu4eCcKuil
CMBICJI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[Ipumenenue onpenennurens
JUISl PELLIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUN

Pemenne npukiiagHeIx 3ama4y
C TIOMOILBIO CHCTEMBI
JIMHEHHBIX YPABHEHUN

Pemenne npukiiagHeIx 3axa4y
C TIOMOILBIO CHUCTEMBI
JIMHEWHBIX YPABHEHUN

KonTponbhas pabota:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX YpaBHEHUN"

OyHKIUSA, CTIOCOOBI 3aJaHus
¢ynkuuu. Bzaumuao
oOpaTHble PYHKIIHMH.
Komnozumus GyHkImii

26

27

I'padux pynkuuu.
DJIleMEHTapHbIe
npeoOpa3oBaHus rpagukoB
byHKIHHA

OO6nacth onpeaeneHus u
MHOYECTBO 3HaUCHHH

¢byuknun. Hynu ¢pyHkmm.




28

[IpomMexxkyTku 3HaK
MOCTOSIHCTBA

YETHbBIC 1 HEUETHBIC
bynakuuu. [lepuoanueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIUH

29

30

MakcuMyMBl 1 MUHUMYMBI
¢ynkumu. Haubonpmee u
HavMeHbIIee 3HAYCHNE
(GYHKINU HAa TPOMEKYTKE

JInnelinas, kBagpaTuyHas u
IpoOHO-NMMHeNHHas QYHKIIUU

31

DJIeMEeHTapHOe
UCCIICIOBAaHHE U TIOCTPOCHUE
rpaduxoB 3TuxX GyHKINN

32

33

34

35

DnemMeHTapHoe
UCCJIEIOBAaHHUE U IIOCTPOEHUE
rpadukoB 3TuX GyHKUINN
Crernens ¢ 1eIbIM
nokasaresueM. buHoMm
Herotona

CreneHs ¢ 1eJIbIM
rmokasareiieM. bunom
Hrrotona

CrenenHast QyHKIMS C
HATYpaJIbHBIM U LETbIM
nmoka3areneMm. E€ cBoiicTBa u

rpadux

36

KonTtponbhas pabora:
"Crenennas ¢pyHkus. Eé
cBoiicTBa u rpapuk"

37

ApudmeTnueckuii KopeHb




38

39

40

41

42

43

HaTypaJbHOHN CTEIICHU U €TO
CBOMCTBA

Apudmernueckuit KOpeHb
HATypaJIbHOM CTETIEHH U €T0
CBOMCTBA

[IpeobpazoBanus YMCIOBBIX
BBIPAXECHHI, CO/IepKalInX
CTCTICHH U KOPHH
[IpeobpazoBanust YMCIOBBIX
BBIPpXCHH, COJIepIKaINX
CTCTICHH U KOPHH
[IpeobpazoBanus YMCIOBBIX
BBIPXECHH, COJIepIKaLIIX
CTCTICHH U KOPHH
UpparmonansHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
UPPAIMOHATBLHBIX YPABHCHHMA

HppanunonanbHsie
ypaBHeHHs. OCHOBHBIE
METO/BbI PEIICHUS
UPPALMOHAIBHBIX YPABHEHUN

44

45

46

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/bl PEIICHUS
UPPALMOHATBLHBIX YpaBHEHUN

PasHOCHIBHEBIE epexoanl B
pPELIEHUH UPPALTMOHATBHBIX
ypaBHEHU U
PasHOCHIBHEBIE epexoanl B
pPELIEHUH UPPALMOHATBHBIX
ypaBHEHUU




47

PaBHOCHIIbHBIE TTIEpEXObI B
pelUICHUN UPPALMOHATIBHBIX
ypaBHEHU M

48

PaBHOCHIIbHBIE TTEPEXO/BI B
pelUIeHUN UPPALMOHATIBHBIX
ypaBHEHU M

49

50

CgoiicTBa u rpaduk KOpHs N-
Oii CTeTeH! KaK (pyHKIUU
00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKA3aTelIeM

CoiicTBa u rpaduk KopHs N-
Oli CTEeNeHU KaK (pyHKINU
00paTHOM CTENEHU C
HaTypaJIbHBIM [1OKa3aTelIeM

51

52

KonrpomnsHas pabora:
"CBoiicTBa u rpaduk KOpHA
N-0il CTeneHu.
HppaunonaibHbie
ypaBHeHHUA"

CreneHs ¢ pallMOHATbLHBIM
oKa3aTejieM U €€ CBOICTBa

53

54

Crenens ¢ palMOHAIbHBIM
IoKa3aTelieM U € CBOMCTBA
CreneHs ¢ pallMOHAIbHBIM
MoKazaTejieM U €€ CBOMCTBa

55

56

57

[Toka3zarenbHas GyHKIMS, €€
CBOIicTBa U rpaduk
Hcnons3oBanue rpaduka
(byHKUINU 1715 pelIeHus
ypaBHEHU U

Hcnons3oBanue rpaduxa
(GYHKIMY JUIS] peIIeHUs




ypaBHEHUH

58

IToxazaTenpHBIE YpaBHCHHA.
OcCHOBHBIC MCTObI pCHICHUA
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

59

IToxazaTensHBIE YpaBHCHHUA.
OCHOBHBIC MCTObI pCHICHUA
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

60

IToxazaTenpHBIE YpaBHCHHA.
OCHOBHBIC MCTObI pCHICHUA
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

61

KonrpomnsHas pabora:
"TTokazarenbHast PYHKIIHSL.
[loka3zaTenbHble ypaBHEHUA"

62

Jlorapudwm yucia. CBoiicTBa
norapudma

63

64

Jlorapudm yucna. CBoiicTBa
norapudma
Jlorapudm yucna. CBoiicTBa
Jorapudpma

65

66

JlecaTuuHble U HaTypalbHbIE
aorapudmbl
JlecaTuvHbIC U HATYpaJIbHbIE
Jorapupmbl

67

68

69

[Ipeo6paszoBanue
BBIpa)KEHUI, cofiepxKamux
aorapudmsl
[Tpeobpa3zoBanue
BBIpa)KEHUI, co/lepKaIux
sorapudmsl
[Tpeobpa3zoBanue
BBIpa)KEHUI, coflepKaIuX
jorapudmsl




70

71

Jlorapudmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduk
Jlorapudmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

72

Hcnons3oBanue rpaduka
(byHKUIMY 1715 pelieHust
ypaBHEHU I

73

Hcnons3oBanue rpaduka
(byHKUIMY 1715 pelieHus
YpaBHEHUN

74

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
norapuGMUIEeCKuX
YpaBHEHUN

75

76

77

78

79

Jlorapudmmueckue
ypaBHeHUs. OCHOBHbBIE
MCTO/bI pCUHICHUA
norapuGpMUUECKUX
ypaBHEHU U

Jlorapudmuueckue
ypaBHeHHsA. OCHOBHBIE
MCTObI pCUICHUA
J0rapupMHUUECKUX
ypaBHEHU U

PaBHOCHIBHEBIE nepexoanl B
pelIeHrH JTorapuhMUIECKUX
ypaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/IBI B
PELICHUH JTOrapuPMHUUECKUX
ypaBHEHU U

KonTponbhas pabota:
"Jlorapudmuyeckast




80

81

82

83

84

dbynaknus. Jlorapudpmudeckue
ypaBHeHuUs"

CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIOBOTO
aprymeHra

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHI'€HC YHUCIIOBOTO
aprymeHra

ApKcuHYC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra

ApKcuHyC, apKKOCUHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra
Tpuronomerpuueckas
OKPY’KHOCTb, OIIPECICHHE
TPUTOHOMETPUUYECKHX
(GyHKIMI 4nCI0BOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICIICHHUE
TPUTOHOMETPHUECKHUX
(GyHKIHMI 4nCI0BOTO
apryMmeHra

86

OCHOBHEBIE
TPUTOHOMETPHICCKHE

bopmyIbl

87

OCHOBHEBIE
TPUTOHOMETPHUICCKHE

bopmyIbl

88

OCHOBHEBIE
TPUTOHOMETPHICCKHE

bopmyIbl




89

OcCHOBHEBIE
TPUTOHOMETPUUECKHUE

hopMyIIBI

90

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

91

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHX
BBIPAXKEHUM

92

IIpeoOpazoBanue
TPUTOHOMETPHUICCKHUX
BBIPAXKEHUM

93

[IpeoOpazoBanue
TPUTOHOMETPHUICCKHUX
BBIpAXKEHUM

94

95

96

97

98

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPHUUECKUX




ypaBHEHUH

100

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU I

101

KonTponbnas pabota:
"TpuroHomeTpuyecKue
BBIPAXCHUS U
TPUTOHOMETPUUECKHE
ypaBHEHUS"

102

ITocnenoBaTeILHOCTH,
CII0COOBI 3aJTaHUS
MMOCJICIOBATEILHOCTEH.
Meto MmaTemMaTHIECKO
WHIYKIUU

103

104

MoHOTOHHBIE U
OTpaHUYCHHBIC
MMOCJICIOBATEILHOCTH.
Hcropus ananusza
OECKOHEYHO MAaJbIX

Apudmernueckas
mporpeccust

105

FCOMeTpI/I‘-IeCKaSI IIporpeccust

106

107

108

beckoneuHo yobiBaromias
reoMeTpHuuecKas mporpeccus

CyMMa 0eCKOHEYHO
yObIBaromeit
Te€OMETPUYECKOM MTPOTPECCU

JIvuHeiHbI u
HKCIIOHEHIIMATIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

109

JIubgeiinbpii 1




9KCHOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IPOLICHTOB

Hcnons3oBanne Imporpeccuu
AJId pCHICHU A PCAJIbHBIX

110
3ajjay MPUKIIAHOTO
Xapakrepa
KonTtponsHas pabora:

111 "[TocnenoBaTeIbHOCTH U
nporpeccun”

112 HeHPepHBHHe GyHKINT 1 UX
CBOWCTBa

113 Touka pa3pbiBa. ACUMITOTHI
rpadukoB GyHKINN

114 CaoticTBa GyHKIHMI
HETPEPHIBHBIX HA OTPE3Ke

115 CgoiicTBa (yHKIMH
HENpEepPbIBHBIX HA OTPE3Ke

116 MeTtoa nHTEepBaIoOB A
pelIeHusi HepaBeHCTB

117 Meroxa MHTEPBAJIOB [T
pelLlIeHNs HEPaBEHCTB

118 MeTtoa nHTEepBaIOB A
pelIeHusi HepaBeHCTB
IIpuMeHeHne CBOMCTB

119 HENpPEPBIBHBIX PYHKIUN A5
peleHus 3a1a4
[IpuMeHeHue cBOWCTB

120 HENpPEPBIBHBIX PYHKINN A5
peleHus 3aaa4

121 IlepBas u BTOpas

POU3BOJIHBIE (DYHKIIUU




122

Onpenenenue,
F€OMETPUUYECKUN CMBICIT
MIPOU3BOIHOMN

123

124

Onpenenenne, GU3NIECKUMA
CMBICJI TPOU3BOIHOM

YpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIIH

125

126

VYpaBHeHUEe KacaTeIbHOU K
rpaduky QyHKIHH
[IpousBoaHbIE
3JIEMEHTAPHBIX (PYHKIIHHA

127

[IpousBoaHbIE
JIEMEHTAPHBIX (PYHKIMH

128

[TpousBoHAs CYMMBI,
MPOU3BEICHHUS, YACTHOTO U
KOMIO3UIINHU (PYHKIIHIA

129

[Tpou3BoHas CyMMBlI,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA

130

[Tpon3BoaHas CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA

131

132

KonTponbhas pabora:
"ITponsBogHas"
[ToBTOpenue, 06001IIEHNE,
cUCTeMaTH3aIHs 3HAHW:
"VpaBHenus"

133

[ToBTOpenue, 06001IeHNE,
CUCTEeMaTH3aIHs 3HAHWHI:
"OyHKkuun"

134

HroroBast KOHTpOJIbHAS
paborta




135 HToroBasi KOHTPOJIbHAS 1
pabora
136 [ToBTOpeHwMe, 0606meHlile, 1
cHUCTeMaTH3aIMs 3HaHUI
OBIIEE KOJIMYECTBO HACOB 136

[10 [TIPOT'PAMME




11 KIIACC

Ne KoanuecTBo 4acoB
n/n Tema ypoxa Bcero KonTposibHbIe padoThI IpakTnyeckue padoThl

1 [IpumeneHne Mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI

9 [IpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

3 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKUIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI

4 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

5 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIHUH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

6 [IpumeneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKUIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
Haxoxxaenune HarOoJIbIIero 1 HAUMEHbIIETO

7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpE3KE
Haxoxxnenne HarOobIIero 1 HAMMEHbIIETO

8 3HAYEHUs HENPEepbIBHOM (PyHKUINU Ha 1
OTpE3KE
Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO

9 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpE3KE
Haxoxzaenne HaubosbI1ero 1 HANMEHbBIIETO

10 3HA4YeHHUs1 HeTIPephIBHOHN (pyHKIIMM Ha 1
OTpe3Ke
Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO

11 3HA4YeHHUs HeNPEephIBHOHN (pyHKIIMM Ha 1
OTpe3Ke

12 Haxoxaenne HaubosbIIero 1 HAMMEHbILETO 1




3HAYEHUS HEMPEPbIBHOM (PyHKIMU Ha
OTpE3Ke

[Ipumenenne npou3BOIHOM 11l HAXO0XKACHUS

13 HaWJTy4IIero PEIICHHS B IPUKJIAHBIX 1
3aayax
[Ipumenenne npou3BOIHOM ISl HAXO0XKACHUS

14 HaWJTy4IIero PEIICHHS B IPUKJIAHBIX 1
3aayax
IIpuMeHeHne Npou3BOJHON IS

15 oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS 1
mporecca, 3aIaHHOTO (GOPMYIIOH HITH
rpadgukom
[Ipumenenne MpoU3BOTHOM JJIsI

16 OTIpe/ICTICHUS] CKOPOCTH U YCKOPEHUS 1
rpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduKoM

17 Komnosurus dbyHkimit 1

18 Kommnosurus dhyHkImit 1

19 Kommnosurus dbyHkImit 1

20 I'eomeTpuueckue o0pas3bl ypaBHEHUN Ha 1
KOOPJAWHATHOM TNIOCKOCTH

21 I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha 1
KOOPJIUHATHON TUIOCKOCTH

29 Kontponbnas pabdota: "UccnenoBanue 1
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpazHas, OCHOBHOE CBOHCTBO 1
epBOOOPaA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (YHKIIHA. 1
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHblie dNeMEeHTapHBIX (HYHKITUH. 1
[TpaBwmita HaX0XICHUS TIEPBOOOPaA3HBIX

26 WuTerpain. ['eomeTpudeckuii cMbICI 1




HHTCrpajia

Brrancnenue OHpCI[eJ'IéHHOFO HHTCErpaia 1mo

27 .
¢dopmyne Herorona-Jleitbnuna

8 Beruucnenue onpenenéHHoro MHTerpaa 1no
dhopmyne HeroTona-Jlelionuma

29 [IpuMeHeHMe UHTErpana A1 HaXOXKACHUS
TUIOMIA/IeH TUTOCKHUX (PUTYP

30 [TpuMeHeHne UHTETpaa A HAXOXKACHUS
00bEMOB reOMETPUYECKUX TEI

31 [Tpumeps! pemenuii qudQepeHnraIbHbIX
ypaBHEHUH

30 [Tpumeps! pemenuit quddepeHnnaIbHbIX
YpaBHEHUU
MareMaTHuecKkoe MOJICIIMPOBAHUE PEATTbHBIX

33 MIPOIIECCOB C MOMOIIIBIO AU hepeHIInaTEHBIX
YpaBHEHUU

34 KonTponbnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U TpaduKu

36 Tpuronomerpuueckre GyHKIUH, UX
CBOMCTBA U TpaduKu

37 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

38 Tpuronomerpuueckre GyHKIUH, UX
CBOICTBA U TpaduKu

39 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 YpaBHEHU € TOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

41 OT00p KOpHEH TPUTOHOMETPUUYECKHUX




YpaBHEHUI C TOMOIIbIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

OT60p KOpHEH TPUTOHOMETPHIECKHUX

42 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKHUX

43 YpaBHEHHUH C TTOMOIIBIO 1
TPUTOHOMETPUYECKON OKPY>KHOCTH

44 Pemienue TpuroHOMETPUUECKHX HEPABEHCTB 1

45 Pemienue TpuroHOMETpUUECKHX HEPABEHCTB 1

46 Pemrenre TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemenre TpuroHoMeTpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMM. 1
TpuronomeTpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS 1
MMOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS 1
MOKa3aTeIbHbIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS 1
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS 1
MMOKAa3aTeIHbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PEIICHUS 1
norapuMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS 1
JoTapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS 1
norapuMUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS 1

Jorapu(MHUIECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCUHICHUS

S UppaMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaMOHATFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
61 I'padpuueckue MeTo bl peuieHus
MppaIMOHAIEHBIX YPaBHEHHHA
6 I'padpuueckue MeTo bl peieHus
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue METOIbI pELICHNUS
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIbI pEeLICHNUS
JorapuMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue METOBI pELICHUS
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUI
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUI
I'paduueckue METOIBI peIICHUS
70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
71 ['padmyeckue MeToAbl pereHus




MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

KonrponsHas pabdora: "UppanuoHaibHeie,

72 MOKa3aTeiabHbIE U JIorapuMuueckue 1
HepaBeHCTBa"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpUYECKas (pOpMBbI 3anucu 1
KOMIIJIEKCHOTO YHCIIa
KommiekcHbie uncna. Anredpandeckas u

74 TPUTOHOMETpUYECKast (pOpMBbI 3anucu 1
KOMILJIEKCHOTO YHCIIa

75 Apudmernueckue oneparuu ¢ 1
KOMIUIEKCHBIMU YHCIIAaMU

76 Apudmernaeckue oneparuu ¢ 1
KOMIUIEKCHBIMU YHCIIAaMU

77 I/I306pa)KeHI/IevKOMHJ'IeKCHBIX quceln Ha 1
KOOPJAMHATHOH MJIOCKOCTH

78 I/I306pa)KeHI/I€vKOMHJ'IeKCHBIX qucell Ha 1
KOOP/AMHATHOH MJIOCKOCTU

79 ®opmyna Myaspa. Kopau n-oii crenenu us3 1
KOMILIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu N-oii crenenu u3 1
KOMIIJIEKCHOTO YHCIIa
[TpuMeHeHne KOMIUIEKCHBIX YMCEeT JIIS

81 pemeHust GU3NYECKUX U reOMETPUIECKUX 1
3agaq

82 KonTponbnas pabora: "KomriuiekcHbie 1
yucna"

83 HarypanbHble u niensle yucna 1

84 HarypanbHble u niensie yucna 1

85 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENTBIX 1

YHUCCJI




HpI/IMeHeHI/IC IIPHU3HAKOB ACIMMOCTHU LEIIBIX

86
qucel

87 [IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX
yucen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl u HOK

89 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX
YHCell: OCTaTKU M0 MOAYIIIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH ENbIX
YKCeJl: OCTaTKU 110 MOAYJIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH ENbIX

91 yuces: aropuT™ EBknnia ams permeHus
3a/1a4 B LIEJIBIX YMCIIAaX

92 KOHTp"OJ'ILHa}I pabora: "Teopus meabix
quce
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OcHoBHbIE METOJIbl PELCHNs CHCTEM 1
COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHUN
OCHOBHBIE METObI PELIEHUSI CUCTEM U

96 COBOKYITHOCTEH UppalMmOHAIbHBIX
YpaBHEHUI

97 OcHoBHbIE METO/Ibl PELICHNs CUCTEM H
COBOKYITHOCTEH NOKA3aTEJIbHBIX YPaBHEHUN

98 OcHoBHbIE METO/Ibl PEIICHHS CUCTEM H
COBOKYITHOCTEN MOKa3aTeNbHBIX YpaBHEHUN

99 OCHOBHBIE METObI PELIEHUSI CUCTEM U

COBOKYITHOCTEH JIorapu(hMU4YECKUX




ypaBHEHUU

100

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
ypaBHEHUU

101

[IpumeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3
pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HHU, UHTEPIIPETAIUS TOJTYYSHHBIX
pE3yNIbTaTOB

102

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aj]1a4 U3
pa3IMYHbBIX 00JaCTel HayKH U peallbHOMN
YKU3HHU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yNbTaTOB

103

104

[IpumeHeHne HePaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aj]1a4 U3
pa3IMYHbIX 00JaCcTel HayKH U peallbHOMN
YKU3HH, UHTEPIIPETAIUS TTOJTYYCHHBIX
pe3yIbTaTOB

Kontponbnas pabora: "Cucremsi
paIoHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHeHuin"

105

PanunoHansHBIE YpaBHCHHU C [TapaMCTpaMn

106

PanunoHansHBIE HCEPAaBCHCTBA C IMapaMEeTpaMu

107

PanmoHanbHBIE CHCTEMEI C ImapaMeTpamu

108
109

HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C nmapaMeTpamMu

I/IppaLII/IOHaJ'ILHLIC CUCTCMEI C ITapaMCTpaMu

110
111

[lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

S I




Jlorapudmuueckue ypaBHEHUS, HEpaBEHCTBA

112
C mapameTpaMu

113 Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu

114 TpuroHomerpuyeckue ypaBHEHHUsI C
napameTpamu

115 Tpuronomerpuyeckne HepaBeHCTBA C
napameTpamu

116 TpuroHomeTpru4yecKue CUCTEMBI €
napameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIEeN pealbHbIX
CUTYallUil C MOMOIIBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTEMaTHYECKUX MOJENEH PEAIbHBIX
CUTYyAalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonrtponbHas pabdora: "3anaun ¢
napamerpamu”

121 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "YpaBHeHus"

199 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus
3HaHui: "YpaBHeHus"

193 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "YpaBHeHUs. CucTeMbl ypaBHEHHM"
IToBTOpEeHuUe, 0000IIEHE, CUCTEMATU3 AL

124 . n ’ n ’
3HaHui: "HepaBeHcTBa

125 [ToBTOpeHme, 06001IeHNE, CCTEeMaTH3aIlUs




3HaHuii: "HepaBencrna"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL

126 3HaHuii: "HepaBeHncrna" .
197 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHuii: "[IpousBoaHas u e€ npumeHenue"
128 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "l[Ipon3BoaHas u e€ npumeHeHue"
129 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"
130 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3AIIUS 1
3HaHuii: "MHTEerpan u ero npuMeneHue"

131 [ToBTOpeHnue, 060061IeHNE, cCUCTeMaTH3alus 1
3HaHui: "Oyakun"

139 HOBTOPG?I/I@, 00001eHNe, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

133 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alus 1
3HaHui: "Oyakun"

134 Wrorosas koHTpoJIbHAs paboTa 1

135 Wrorosas koHTpoJibHas paboTa 1

136 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIAS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




KOHTPOJIBHO — UBMEPUTEJIBHBIE MATEPHUAJIBI
10 KJIACC

KonTtpoJsabnas padora Ne 1
"PanuoHaJIbHbIE YPAaBHEeHUA U HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX YPABHEeHUI "

Bapuant |
1. BruMcauTh:
¥o . 3°
ny —= ;2 @216
15 - 272 . 8373

2. HWapecTHo, uTo 12% = 3. Hailire 122x-1,

3. Bunoasnrs gedicrseda (¢ >0, b > 0):

1) a{.;.JE. 1 Jg+1. 2)%+m_ab
a¥e-1 ’ ¥a '

4, CpaBHUTS 4unHcIA:

3 5 7
1) [%]' n[%)’; 2) (4,2)%7 n[4§) "

. BanucaTe GeCHOHEYHYIO IMePHOAHYECKYI) JecATH4YHYH apolb 0,2(7)
B Brae O0LIKHOBEHHOIM.

+

1 1 1
6. anocmm{ az +2 _a=—2]_aa 1npna>0,a=¢1.

L a-1
a+ 2a2 +1

B =

Bapwanrt Hi

1. BHAHCIUTE:

p 268 ) @avEI.

44 .27%
2. UspecTHO, uro 8 = 5. Hafith 8=+2,
3. Bunoanure geficrena (@ > 0, b > 0):

N 1, Vab - ¥/b
S e R A B "=l

4. CpapHATH THCHA:

1) (0.7)'% n(0.7)'%; 2) (M = (3,143,

5. 3ampcaTh (eCKOHEUHYI) TIEPUOAMIECKYI0 AecaTHIHYK) Apobe 0,3(1)
B BR/Ie OO KHOBEHHOM.

1 1 21
6. anoc-m-u.[ Xy _x-p ][E] * npe x>0, y>0.
x

3 11 1 1
x1 ¥ nyi xt 4yt

Kpurepun ouennBanus:
«5» - BEpHO BBITIOJIHEHBI BCE 3a/IaHHS
«4» - BEpHO BBITIOJIHEHBI 4 3aaHUs
«3» - BEpHO BBINIOJHEHBI 3 3aJIaHUS



Kontpoabnas padora Ne 2
"Crenennas ¢pynkuus. Eé cBoiictBa u rpagux"

Bapwanr |
Haittu ofnactes cupeaeneHHA PyHRKOUH

y=44-x2.

HMazo0pasurs acKu3 rpaduka GyHEKIMH § = x5,
1) BriACHMTH, HA KAKHMX NPOMeXYTKAX $HYHKOHMA YOEIRaeT.
2) CpaBHUTE YHUCHA;

(;]’5 2l (3,2 7 (3V2)°.

PemuTrs ypapHEHHE:

1) J1-x=38; 2) Jx+2=4/8-x; 8) Ji-x=x+1;

4) JV2x+5-Jx+6=1
Haittn $pyHKRIUID, 06pAaTHYID K QYHEIHHA
y=(x-8),
YHKA3aTE €é 06J1aCTh OTIpefe/leHHA H MHOMKeCTEBO 3HAYeHHUH.
PempnTs HEPARGHCTRO VX + 3 > X + 2.

BapnaHrt il

Haiiti ofaacTh onpeneneHHds QyHKIAA
1
y=(x%2-9) 3.

H306pasuTE scKH3 rpadnxa QYHKINH ¥ = x 9,
1} BHIACHHATH, HA KAKHX OPOMe:XYTKAX $YHKIHA BO3IpACTAET.
2} CpaEHNTE 9HCHA:

s (30 (5)"

. PemluTh ypasHeHHe!

1) Jx-2=4; 2) VB—x =4x-2; 3) vx+1=1-1x

5.

4) f8x+1-Jx+8=1L

. Hatite ¢pyHrOMo, 0OpaTHYIO K GYHKIHH

¥ =2(x + &),
YKa3aTh eé oGnacTh ONpefeleHAS M MHOKECTBO SHAUEHHII.
PemuThL HEPABEHCTBO VX —3 < x — 5.

Kpurepun onenuBanus:
«5» - BEpHO BBINIOJIHEHBI BCE 33 JaHUS
«4» - BEPHO BBINOJIHEHBI 4 3aJaHUs
«3» - BEpHO BBINIOJHEHBI 3 3aaHUs



Konrpoabnas padora Ne 3
"CpoiicTBa M rpadguk KOpHs n-oii crenenn. UppannonajibHblie ypaBHeHus '

Bapuant I
1. Haifaute obnacts onpenerenua GpyHKIHM:

) y=v2x-x2;6)y-—2

x+5)°

4

2. [octpoiite rpadux bynkuun y =(x+1)3 +1. Halimire ee 06-
JACTh ONpe/ie/ieAUs B 00macTh 3HAYEAHH.

3. Halimnre dyRkuMIO, 00paTHYIO K AaHHO#, ¢¢ obnacTh ompeaese-
HHA M 0651acTh 3HaueHnl: y =¢x -3 .

4. Penmire ypasHeRue:

a) J5—-4x=3,2;6) ydx2—3x—-1=x+1.
5. Pemure HEpaBeHCTBO V2x—x*+122x-3.

BapuantlIl
1. Haiiapte obnacth onpenereHus QyHKIHH:

a) y =v5x — 2x° . 6)y=——"=

x-1)

4
2, Nocrpotite rpapux byukuwun y =(x—1)3 —2. Haifnare ee 06-
JIACTD ONpeelcHHA H 00NacTh 3HAYEHHH.

3. Haiiaure dyHkuumio, o6paTHyIO K AaHHO#H, ee 00]acTE onpezele-
HuS H o6nacTh 3HaveHnit: y =3/x + 2.
4, Peminte ypasHCHHE:

2) V2x—-3=1,6;6) V3x2+5x+8=3+x.
5. Pemmte HepaBeHeTBO V2x2 +X < | +2x,

Kpurepun ouenuBanus:
«5» - BEpPHO BBINIOJIHEHBI BCE 3a1aHUs
«4» - BEpHO BBINIOJIHEHBI 4 3a1aHUS
«3» - BEPHO BBINOJIHEHBI 3 3aJaHUs



KounrpoabHas padora Ne 4
"IlokazareabHasi pynknus. [lokasareabHble ypaBHeHus'"

_Bapuanti_

1. PemnTte ypaBHeHNWE:
2-3x
1) [é] = 25; 2) 45+ 25— 20=0.

X
2, PelluTL HepABeHCTBO [%] > 1%.

x—p=4,
3. Pemuth CHCTEMY ypaBHeHHH {5”# _ 25.
4. PempTe HepaBeHCTBO: -
x2-
_ 1 2
*#-6 o~ . Nn|= 2 1.
1) (V/5) 5 ) [13]
§. PemnTe ypapEeHHe 75+t1 +3 - Tr=2xH + 3. 2%
Bapwyant il
1. PempTs ypasHeHRe:
1) 0,127-3=10; 2) ¥ -7.83*-—18=0.
11°_ 5
2. PemnTsr HEpABEHCTBO [lg] < ra
3. P g lrty=-2
. PeImnuTs cHCTeMy YPABHEHH 87450 = 36,
4. PelninTr HepaBeHCTRO: -
2o
1) (/3)**%> %; 2) (1%] <1

5. Pemnts ypanHeHHe 3%+3+ 3t =5 . 2v+4 - 17 . 2%,

Kpurepumn oueHuBaHus:
«5» - BEpHO BBITIOJIHEHBI BCE 3aJJaHUs
«4» - BEpHO BBITIOJHEHBI 4 3a/TaHUs
«3» - BEpHO BBINIOJIHEHBI 3 3aaHUs



KounrpoabHas padora Ne 5
"Jlorapupmuueckasi pynkuus. Jorapupmuyeckne ypapHeHus'"

Bapwuant |
1. BEIUHCIHTE:
1) log, 16; 2) pl+logs3,; 3) log; 135 ~ log, 20 + 2log,6.
2

2. B ogHoli cHcTeMe KOOPAHMHAT CX€MATHYECKH NOCTPOHTH rpadnxn

x
byrromit y=log, x ny = [%] .
4

3. Cpaenmre ancia log, 3 ¥ log, E.
z4 79

4. Pemuthb ypaBHeaHe logg(2x ~ 1) =2,
5. Pemnts HepaseHcTBO log, (x —5) > 1.
B

6. Pemurer ypaBrenne log,{x — 2) + log, x = 3.

7. PemnTh ypaBHeHNe logg X + log a¥= 14.
8. PemnTh HEpABEHCTBO log§ x—2log; x < 3.

Bapuanr if
1. BerNUCINTE:
210317
1) log, 2—17; 2) [%] L 3) log,56 + 2log, 12 — log,63.

2. B oamofi cHcTeMe KOOD/AMHAT CXeMaTHYeCKH MOCTPONTE rpadwkn
dbyurmul y=log,x u y =4~

3. CpasenTe uncsa logg 1% ¥ logge 1%.

4, Pemures ypasaenne log,(2x + 3) = 3.
5. PemuTh HepaBercTBo log,(x — 3) < 2.

6. Pemnrs ypaBaenne log,(x — 8) + logzx = 2.

7. Pemnts ypasreHue log gx + log, x = 10.
8. Pemnts HepasercTBo logl x — 3log, x € 4.

Kpurepun ouenuBanus:
«5» - BEpPHO BBIIIOJIHEHBI BCE 3a1aHUs
«4» - BEpHO BBINIOJIHEHBI 4 3a1aHUs
«3» - BEPHO BBINOJIHEHBI 3 3aJaHUs



KounrpoabHas padora Ne 6
"TpuronoMerpuyecKue BbIpasKeHUs] H TPUTOHOMeETPUYECKHe ypaBHeHus "

Bapuanrt |

1. BHyHCIHNTE:
1) cos 765°; 2) sinlng.

2 BuUMCANTH 8in0, €CiaM cosol = % H -8 < ¢ < ~-5m.
3. YopocTuTe BHpesKenme: cos(m — @)+ m( 3?1: . a]

1) sin{ee + B) + sin(x - Pk 2)

1+ 2cos{-0)sin(—a)

4, PemATL YpABHEHHE:
1) 2cos§= 1+cosx;

2} s‘m(%—&r)coszx— 1= sin3xcos[3?“—2x).

6. JoxaszaTs TomAecTBO cos 40 + 1= %sin 4o (ctga — tgo).

Bapwanrt i
1. BriaucaInTe:
1) sin 765° 2) cos“’T".

2. BuuHcaNTE COSO, ecnHu sina = 0,3 n —%‘ <0< -—5?“.

3. YopocTHTE BRIpaX<eHHe: 37

oos[?— a] + cos(® + o)
2)

1) cos(c — B) — cos(c + B); .
2sin [a. - %) cos(—a) + 1

4. PemnpTs ypaEHeHHe:

1) 2sin§= 1-cosx;
2) 008[3?1:_'_ x]cos3x—cos(1t — x)gin3x = -1.

§. Jokasate ToxaecTBo (tg o + ctg o) (1 — cosda) = 4 8in 20

Kpurepun onenuBanus:
«5» - BEpHO BBINIOJIHEHBI BCE 3aJaHUS
«4» - BEPHO BBINOJIHEHBI 4 3aJaHUs
«3» - BEpHO BBINIOJHEHBI 3 3aaHUs



KounrpoabHas padora Ne 7
"IlocienoBaTeJIbHOCTH M NIporpeccun’’

1 Bapuanr.

1. Jlana mocnenoBaTelbHOCTh a, = 3n? — 38n — 11. CkonbKo B Hei OTpHULIATEIbHBIX
wyieHoB? Halinute HauMeHbIINHI WIEH MOCIECI0BATEILHOCTH.

2. Ilycte a1 = -5 — mepBblit wieH apudmeTnueckoi mporpeccuu, N = 23, S, = 1909.
Haiimure a, u d — pa3sHOCTB IPOTrPECCHH.

3. Bropoit unen apudmermueckord mnporpeccun coctaBusier 107% ot mepsoro.

CKOJIBKO MPOLEHTOB OT MEPBOIo wieHa coctasisier 10-ii uien nporpeccun?

Haiinure cymmy Bcex Tpex3HAYHBIX YHCEN, HE Jesmmxcs Ha 13.

5. Ilpu kakux 3HAYeHHSIX a KOPHHU ypaBHEHUS x® — ax*Ha — 1)x = 0, B3sTHIC B
HEKOTOPOM IOPSIKE, COCTABIISIOT apU(PMETHIECKYIO MPOTPECCHIO?

&

2 BapHaHT.

1. JlaHa mocieaoBaTelIbHOCTh a, = 52N — 3n? + 11. CKOIBKO B Heil MOJIOKHUTEIbHBIX
yiieHoB? HaiiuTe HanOobIINI YJICH MOCIIeI0BATEIBHOCTH.

2. Ilycts a; = 81 — mepBeIii wieH apudmernyeckor mporpeccuu, N = 34, S, = 510.
Haiiqure a, u d— pa3sHOCTH MPOTPECCHH.

3. Bropoii uinen apudmerndeckoii mporpeccun coctaBisieT 88% ot meporo. CKOIBKO

IPOILIEHTOB OT MEPBOI0 YJeHa COCTaBIsAET 5-i wieH nporpeccuu?

Haiinure cymmy Bcex TpeX3HAYHBIX YHCEN, HE Iensumxcs Ha 17.

5. Tlpu kakux 3HAUYEHUAX a KOPHU YPaBHEHUS 2x3 - (a+ l)x2 — (1 —a)x =0, B3siTHIC B
HEKOTOPOM TOPSAKE, COCTABIISIIOT apU(PMETHUECKYIO POTPECCHIO?

B

Kpurtepun ouenuBanus:
«5» - BEpHO BBINIOJIHEHBI BCE 3a/IaHUS
«4» - BEpHO BBHITIOJIHEHBI 4 3a1aHUS
«3» - BEpHO BBINIOJIHEHBI 3 3aJaHUS



KounrpoabHasi padora Ne 8
"IIpousBognasn"

Bapuant |

1. HaiiTi NponsBoAHYIO PYHKIHNNA:
2.\!
sinx

[
1) 3x? —is; 2) (£+7] i 3) efcosx; 4)
x 3
2. HalitTm anavenwme npou3BoxHOH dyHrmum f(x)=1-6¥x
B TOUKe X, = 8.
3. 3amucaThk YpaBHEHHe KAacaTeJbHOH K rpaduxky PyERIUA
f(x)=sinx - 3x + 2 B Touke x, =0,

4, Ha#iTm sHadeHMA X, OIpA KOTODHX 3HAYEHHA OPOHIBOAHOH

x+1
dbyarnuu f(x) = 713

5. Ha#itu Touxkm rpatdhuxa $yexuua f(x) = x* - 3x2, B Ko-
TOPBIX KacaTeJpHAA K HeMy mapajilelpHa ocH abciuce,

OOJOHHNATESNBHBI.

6. Haiditu nmpousBoaHyKe dyHKIHMH F(x) = log, (sin x).
Bapunant i

1. HaifiTu DpoH3BoAHYIO DYHKIHH:

1

1) 2x3 - = 2) 4 -3x)%5 3) e"sinx; 4) 87
x

cosx

2. HaiiTH sHaueHHe npoussomHoil GyHrUNMA [(x)= 2—%
Je

1
B TOUKE X, = .

3. SanHcaThs ypaBHeHHe KacaredpHoli K rpadmMry PYHKUTH
f(x)=4x —sinx + 1 B Touke x,=0.

4. HafiTu sHayeHHs X, OPY KOTOPHIX 3HAYEHHN IIPOM3BOAHOIL
byaroan f(x) =

-x

x2+8

5. Haiitr Touku rpadpuka ¢pyHrnum f(x)=x®+ 3x%, B Ko-
TOPHIX KacaTeJbHAad K HeMY OapaiieabHa ocH abcimcc.

OTPHILATEIBHEI.

6. HaitTu mpousBoaHylo dyaruuu F(x) = cos (log, x).

Kpurepun onenuBanus:
«5» - BEpHO BBITIOJIHEHBI BCE 3a/IaHHS
«4» - BEpHO BBITIOJIHEHBI 4 3a1aHUs
«3» - BEpHO BBINIOJHEHBI 3 3aJIaHUS



KonTtpoJuabnas padora Ne 9
HNTorosasi KOHTpoOJIbHAs padoTa

Bapuanr 1
1. Haiigute 3HaUeHUE BBIPAXKEHUS:

-6 \/l V324 _3 3
a) ~— + ; 6)a z : az mpua=0,1;
3 6

6) 51°853 -log,8; 2)2log,3 + logzé :

2. Haitgure Sin o, ecii ¢0S o = - 0,6 u % < a < T
3. Boruucaure: 2Sin/5%:-cos15°.

4. Pemmrte ypaBHEHUE:

D" o9 6 log,(2x+5) = 2:
9 (%) =9 6)log,(2x+5)=2;

2
8) (loglx) — logix =6; 2)V7— x2 =+/-6x.
2 2

0) 2sin X - 1 = 0. YkaxuTe HauOOJbIIHNIA OTPUIATEILHBIN KOPEHb
B rpagycax.

5. Pemmre HepaBeHCTBO:
a) logs (1 —x) > logs (3 —2X) ;
1 x—1 1 x+1
o) +(G) =26

(x+1)(x—4)
X2+ x-6

8) > 0.

2 BapuaHT

1. HaiiguTe 3HaUeHUE BBIPAKECHHUS:

38
3 |== 1 8
27 v 0,25 = hd 1.
Q) — ot 5 6) 1,4a7 : 2a7 npua=-z;

g) 210827 .10g3§; 2) log, 10 - 2log, 5 + log, 40 .



2. Haitgure cos o, ecim Sina = 0,8 u g < a < T.

3. Borunciure: C0s® 15°-sin® 15°

4. Pemmnre ypaBHEHUE:

1 0,2x+1
9 () =25; 0)log(2x-4) =7,

6) logi(2x +5) — log16 = log12; 2) Vx2— 6 =+/-5x.

7 7 7
0) 2sin X + 1 = 0. Ykaxxute OJMvKalInii K HyJJl0 KOPEHb B rpajycax.
5. Pemmre HepaBeHCTBO:

a) logi(2x+5) > —3;

6 () - @™ -8 <0;

x%4 2x-3
8) ———— .
(x=7)(x+5)

11 KIIACC

KonTpoabnas padora Ne 1
"HUccaenoBanne pyHKIHI ¢ IOMOIIbIO NPOU3BOIHOM"



1‘

Bapuvant |

HaliTn cTaitHoHapHble TOYKH GyHREOAH
fx)=x%-2x%*+x + 3.

HaiiTi sKCeTpeMYMBL (DYHKIIUN:

Df(x)=x*-2x2+x+8; 2) f(x)=¢e*(2x - 3).

HailiTn DpoMe)XYTKN BO3pacTAaHHUA M YOBRIBAHHA (DYHKIHNU

f(x)=x*~2x+ x + 3.

1.

IocTtponTek rpadmux Gyuxkuun f(x)=x*-2x+x+ 3 Ha
otpeske [-1; 2].

Haiitn HanboAbINee M HAWMMeHBbIIee BHAYCHHA (PVHKIIHMA
f(x) = x* ~ 2x% + x + 3 Ha oTpesKe [0; %]

Cpean mpAMOYroJIbBHMKOB, CYMMA AJHH TPEX CTOPOH KOTO-

prix paeHa 20, HalTH NPAMOYTOJBHUK HAMOOJBOIEH ILIO-
wagu.

Bapuant I}

HaliTH cTanmosEapHEIe TOYKHN HYHKIMM
fx)=2—-x>-x+ 2.

HaiiTin skcTpeMyMbl QYHKIHM!

D f(x)=x-2?-x+ 2; 2) f(x)=(5 — 4x) e*,

HaliTn MHTEepBAnNEl BO3pACTAHHA M YORBAHUA (PYHKITUH
flx)=2% - x> - x + 2,

IMocrponTs rpadnk dyarnun f(x)= x% — x2 — x + 2 Ha oT-
peske [-1; 2].
HaiiTu nanGosbilee W HauMeHbIEe ZHAYECHNA (PYHKIIUH

f(x)=x* - x? — x + 2 Ha oTpeske [-1; % .

HaiitTu pom6 c HauGoarmell MmIOIAALI0, €CJAM HM3BECTHO,
HYTO CYMMa AJAMH eTro guaroHamueir pasHa 10.

Kpurepun ouenuBanus:
«5» - BEpPHO BBINIOJIHEHBI BCE 3a1aHUS
«4» - BEpHO BBINIOJIHEHBI 4 3aaHUS
«3» - BEPHO BBINOJIHEHBI 3 3aJaHUs



Kontpoabnas padora Ne 2
"IlepBooOpa3Hasi u MHTerpaJ"

BapuaHt |

Hokaszats, uTOo GYHKIEA Y|
F(x)=3x +sinx - ¥ aBna-

ereg rnenroofipasuoil dhyvarnug \
f(x) =3 + cos x — 2¢* Ha BceW 9
YUCJIOBOW NIPAMOIA.

Hairn rnepeoobpasnyio F 1+
byskuun f(x) =2+ x , rpapuk

KOTOPOH NPOXOJAUT Uepesd Tou- 0 1 2

7
Ky A[(): g)- Puc. 90

Berauncanre miaomans purypsl F, usobpaxéHHon Ha pu-
cyuke 90.

k|

Haitru nomaas (purypst, orpaHu4eHHoi npamoi y = 1 - 2x
u rpapukom dpyHruuu y = x* - 5x - 3.

Bapuant Il

Jokaszars, 4710 byaxkumna YA o
F(x)=¢e" + cosx + x ABIAET- y=-x+6x-5
cA mnepBooOpa3HoOi (YyHKIUN
f(x) = 3e** —sinx + 1 Ha Bcei
YHUCJOBOM MPAMOM.

Haitti nepsoobpasnyio F yHK- 2+ F
wn f(x) = -3Yx, rpadux Ko-
TOPOH IPOXOAUT uepe3 TOUKY

.3 T
A(0.4J. o 1 2 3

BruucauTs ILIOMEAE  (HUTYpH Puc. 91
F, naobpaxénnoii Ha pucynxe 91.

s
& =
u)

HaiiTu nnowass ¢mrypsl, orpaEddeHHol npamoii y = 3 — 2x
n rpadurom pysxoun y = x? + 3x — 3.

Kpurepun onenuBanus:

«5» - BEpHO BBINOJIHEHBI BCE 331aHUS
«4» - BEpHO BBIMOJIHEHBI 4 3a/IaHUs
«3» - BEpHO BBINOJIHEHBI 3 3aJJaHUS



Konrpoabnas padora Ne 3
"I'paduku TpuroHomerpuyecknx Gynkuuii. Tpuronomerpuyeckne HepapeHcraa'"

Bapuanr |
1. Peminte ypaBHEHHE!
1) VZcosx - 1= 0; 2) 3tg2x+/3=0.
2. HailTe pemieEHe YpapHEHHUA sin§= -—Elz— Ha oTpeske [0; 3x].

3. PemnTh ypaBHeHHe:
1) 8cosx ~cos?x = 0;

2) 6sin?x — sinx =1; 8) 4sinx + S5cosx =4;

4) sin‘x + costx = cog?2x + %

Bapuant il
1, PemuTh ypaBHeHUe:
1) V2sinx-1=0; 2) tg%—J§=0.
2, HeilTh pelueHve ypaBHEHUSA cos-’25= -;— Ha oTpeske [0; 4n].

3. Pemmurh ypaBHeHUe:
1) sin®x — sinx = 03

2) 10cos®x + 8cosx = 1; 3) 5sinx + cosx = 5;
4) gin*x + costx = sin?2x - Elz—

Kpurtepun ouenuBanus:
«5» - BEpHO BBINIOJIHEHBI BCE 3a/IaHUS
«4» - BEpHO BBITIOJHEHBI 4 3a/1aHUs
«3» - BEpHO BBINIOJIHEHBI 3 3a1aHUS

KonrpouabHas padora Ne 4
"UppannoHaabHbIe, IOKA3aTeJbHbIC H JJorapugMuUecKie HepaBeHcTsa'"

1 BapuaHT
1. PemmTe ypaBHenus: a) 6% — 671 = —180; 0) lg?x —Ilgx —2 = 0.
3x+4
2. Pemite HepaBeHCTBA: a) (g) > g; 0) lg(x? + x — 20) < lg(4x — 2).

3. Haiinure npousBoanyio GyHkuuu: @) y = 2e* +sinx; 6)y =3*— x%; ¢y =
x3-Inx.
9% . 27 = 27;
4. Pemute cucteMy ypaBHEHUI: { 2 _ 32
4y '
5. Haiigure Touky muaumyMa yakiuu y = (2x2 — 16x + 16)e* 16,
6. Hamumure ypaBHeHHe KacaTelnbHOM K rpaduky pyukiun y = In(x — 2) +

6Vx + 6 B Touke ¢ abciyccoit x = 3.

2 BapuaHT



x—6
1. Pemure ypaBHEHUS: a) (i) =3; 0) log,(4x + 5) = log,(9 — 2x)
2. Penmire HepaBeHcTBa: a) 42X —5-4% + 4 < 0; 6) logi(2x +5) = 2.
3

3. Haiinute nponsBonnyro pyHkuum: @) y = 5% —cosx; 6)y = 4e* + x3; g) y =
x%-Inx.
loge x +loggy = 2;
x—y = -5
5. Haiimure Touky makcumyma Gynkuun y = (3x% — 36x + 36)e**36,
6. HanuimTe ypaBHEHHE KacaTeabHOM K Tpaduky Gyukiun y = [n(2x —9) +

8Vx — 1 B Touke ¢ abcuuccot x = 5.

4. Pemute cucreMy ypaBHEHUM: {

Kpurepun oneHuBaHmsi:
«5» - BEpHO BBHITIOJIHEHBI BCE 3a/IaHUS
«4» - BEpHO BBITIOJIHCHBI 4 3a1aHUS
«3» - BEpHO BBITIOJIHEHBI 3 3a1aHUS

KonTpoabnas padora Ne §
"KommniekcHble uncja'

Bapuanr 1

Beimonauts neiictus: (5 +1) + (-2 +3i)
Haiitu npousBeeHre KoMIUIeKCHBIX uncen: (5 + 1)( -2 +3i)
3anucath KOMIUIEKCHOE YHCJI0, CONPSHKCHHOE ¢ YucioM: -2 +3i

HaiiTi Mogyss KOMIIEKCHOTO uncia: 5 + 4i
2+3i

1-9i
Ha KOMITUIEKCHO# MJIOCKOCTH OCTPOUTH TOUKY -2+3i
Beruucnuts: i’ + i8
3anucath 4yucio 6 - 6 | B TPUTOHOMETPUYECCKOM popme:
. Pemutes ypaBHeHHE X2 —2x +2 =0,
10 Haiinute npon3BeeHUE U YaCTHOE KOMIUIEKCHBIX YUCEN Z; U Z,, €CIU

Haiitit yacTHOE KOMIIJIEKCHBIX YHCEIT:

©CONO O AN E

T , . T 21 . . 2T
Zq =5(cosz+lsmg), Zy =2(COS?+lSII’1?)

Bapuanr 2

Beimonuauts nevictust: (3 + 5i) +(5 - 3i)
Haiit npousBeaenne koMiuiekcHbIx uncet: (3 + 5i) (5 - 3i)
3amucarh KOMIUIEKCHOE YKCII0, COMPSKEHHOE ¢ YUCIoM: 5 -3i

Haittu Mo1ys1b KOMITIIEKCHOTO yncha: 3 — 9i

2+5i

Haiitn yacTHOE€ KOMIIJIEKCHBIX YMCEI: ;

o kb E



6. Ha KOMIUIEKCHOI TUIOCKOCTH TIOCTPOUTH TOUKY 5-2i

7. Boraucante: (% + it0

8. 3amucathb unciio 2v/3 - 3i B TpHroHOMeTpHUecKoil hopme:

9. PemmTh ypaBHenne X° + 5X + 9 =0,

10.HaiimuTe mpown3BeicHHE U YACTHOE KOMITJIEKCHBIX YHCET Z; U Z,, €CIIU

T . . T 3w . . 3m
Z1 :3(cosz+lsmz), Zo :4(cosT+lsmT)

Kpurepun ouennBanus:
«5» - BEpPHO BBITIOJIHCHBI BCE 3a/IaHHS
«4» - BEpHO BBITIOJIHEHBI 4 3a1aHUS
«3» - BEpHO BBITIOJIHCHBI 3 3a1aHUS

KonTpoabnasi padora Ne 6
"Teopus neabix yucesn"



Bapuant |

1. HaiATa 3HAYEHHE BHIPAMKEHMS:
121
1) 124 2) A%+ (2.
PIO

2, CroneKmMH cnocof0aMU MOMKHO BHGpATH DpeAcefaTeNA
HCK u ero saMectnrensa uz 20 uwiemop JHCK?

3. BanmcaTk pasaokenme bumoma (a — 2)8.

4. PemnTs OTHOCHTEILHO M ypPABHEHHE
C: _  =8(m+4).

m+5

5. M3 Tpéx mocaefoBaTeNbHBIX OYKB M IPHCOEIHHEHHOTO
K HUM YeTBIPEX3HAYHOTO YNCJA COCTABIAIT Koh. BykBhi
Oez noBTOpeHuA BeifupaioT M3 Habopa: 6, 8, 2, 3, M, a.
Yucno sanuchIBAOT ¢ noMompo oudpp 1, 2, 3, 4, 5 (und-
Pl B YHCHAEe MOLYT HOBTODATHCHA). CKOIBHKO PpasiHUuHBIX
KOJOE, YAOBJIETBOPAKNINYX AAHHOMY YCJIOBUIO, MOJKHO CO-
CTABATL? '

Bapunanr If

1. HaliTH sHaueHHe BHIpa)>XeHHH!

By

X 2 3_ A2

1) Tol’ 2) C3- AL

2, CxoapkuMH crmoco0aMH M3 Bashl ¢ 8 pasJIMYHEIMH KoH(pe-
TAMH MOSKHO B3ATE 3 KOHQeTH?

3. Sanmcarp pasnoxenue GumoMa (3 — x)°.

4. PeIllUTH OTHOCHTENLHO M YpaBHEHHEe
A3, =24(m -4).

5., W3 deTeIpéx HOCAEJOBATENBHBIX OYKB H NPHCOSAHHEHHO-
rc K HUM TP&X3HAYHOI'O YHCAA COCTABRAAT INHGP. BYKBEL
(c BOBMOMHEIM TOBTOPEeHUeM) BuIOUpaloT U3 GVKE @, €, U,
0, . Yucno sanmuceIBaioT pPasHHIMH Uwndpamu, Brbupae-
MeIiMH u3 HHbp 1, 2, 3, 4, b, 6, 7. CKOABKO pasAUYHEIX
muppoB, YAOBIETBOPAKINHX AAHHOMY YCAOBHI}, MOMHO

COCTABUTR?

Kpurepun onenuBanus:
«5» - BEpHO BBINIOJIHEHBI BCE 33 JaHUS
«4» - BEpHO BBINOJIHEHBI 4 3a/1aHUs
«3» - BEpHO BBINIOJHEHBI 3 3aaHUs



KounrpoabHas padora Ne 7
"CucremMsl pPalHOHAJBHBIX, HPPAINOHAJIBbHBIX MOKA3ATCJIbHBIX U JIOFapI/I(l)MI/I‘leCKI/IX

ypaBHeHuii"
|. Pemmre ypasHenne: @) Vx+6=025¢+025 06) (5" " ~ydxr+2 =0
. 1x' +y =26, . ‘3\,"\ + 24y =3 xy,
2. Pewmre cHCTEMY YpanHEeHUH: &) < ) 1 )
Xy =2 (X +y—=3=)
. |log, x=log, y=2,
1, 7. Pewunre CHCTEMY YPaBHCHIH o= 2y =12
\ &) -
log) v +{+ | =127
o,y + - I
\ D)
4. Pewute CHCTEMY YpaBHEHKiA |
§ /9 (1) »
logi, v =2 - Jdog, ¥y =127-25
I \5)/

5. Tpu aannsix aucas 06pasyior apu(hPMETHYECKYIO TPOIrPECCHIO. Ecan rpetuii
WIEH NPOrPECCHH YMEHBLIMTE Ha 3, TO NOJYHCHHBIE TPH HHCIA COCTABAT
FeOMETPHYECKY 10 Hporpeccuio. Eciin BTopol wieH ITOH reOMETPUHECKOH

.l ~ 3 ~ Ny ”
NPOrpeccHu y MEHBIOHTL HA , TO NOJIYYCHHBIC TPH YHCHa BHOBL COCTABNT

5

reoMeTpHUecKylo nporpeccunio, Haiiaure 1annbie 4ucaa.

Kpurepnu ouenku:

«5» - BEPHO BHINOJIHEHBI BCE 3a/1aHHA,
«dy - BEPHO BHINOIHEHB! 4 3a/1aH1A;
«3» - BEPHO BLINOJHEHB! 3 3a/1aHHs

KonTpoabnas padora Ne 8
"Jamaum ¢ napamerpamu''

Bapuanr 1

1) Tlpu KakOM 3HAYEHUM MapamMeTpa a YpPaBHCHHE HMEET €IMHCTBEHHBIN
xopeHb: ax?>— (2a+6)x+3a+3=0

2) Ilpy kakux 3HaueHWAX mnapameTpa a ypaBHenue a(a— 2)x?+
(2a — 4)x + 3a — 6 = 0 umeer OoJIee OJHOIO PEIIEHHs?

3) Ilpu kakux 3HAUEHUAX a ypaBHeHHe xa’—7 =49x+a wumeer
OCCKOHEYHO MHOT'O KOPHEH?

Bapuanr 2

1) Tlpu KakOM 3HAYEHUM MapamMeTpa a YpPaBHEHHE HMEET €IMHCTBEHHBIN
xopeHb: ax? — (4a+2)x+3a+1,5=0

2) TIpu KaKux 3HAYCHHSX IMapaMmerpa a ypaBHenue a(a-2)x°+(2a-4)x+3a-6=0
nMeeT 0oJiee OTHOTO PEIICHUS ?

3) Ilpu kakux 3HAYCHHSX a ypaBHEHHUE xa’ — 9 = 81x + a UMEET OCCKOHEUHO
MHOTO KOpHE1?

Kpurepun oueHuBaHus:



«5» - BEpHO BBITIOJIHEHBI BCE 3a/IaHUSI
«4» - BEpHO BBHITIOJIHCHBI 4 3aaHUs
«3» - BEpHO BBINIOJIHEHBI 3 3aaHUs

KonTtpoJuabnas padora Ne 9
HNTorosasi KOHTpoOJIbHAs padoTa

1 BapuanT

1. BBIYHCIATH IUIOMAb (HUIyphI OrPAHUYCHHOMN THHISAME: y = 2X — X, y = X° — 2X.
2. Haiitu Bce nepBooOpasubie s Gpynkuuu: a) f(x) = 2sin’x,
2 2 s
3. Bsrunciuts unterpar: a) | L (3% - = 2)dx, 6) [ N tg?x dx, B)
1 4
f0’5(4x + 2)* dx.

. 2x—-1

4. Haiitu o6nacts onpenesenus Gynkmun: y = | lo Jo,3 P

S. Bemuumcnure: a) log,,55 — l0og,50,5 + log, 50,4 — 371, 6) 55, mpux= logs4 —
1

log,5’
5

1 2\78
» (—161) - V=645 (—1=)
V2
6. Pemmth ypaBHeHus: a) 5%16 — 3%¥t7 = 43 . 5¥*4 — 19.3x*5.  6)log,_ 5 — %2 0;
B)V3x2 — 2x+ 15+V3x2 — 2x+ 8 =7.
7. Pemnth HEepaBeHcTBa: @) 4 — 10 -2+ 16 < 0;  0) log: |1 — l| <1, B)
3 X

V17 — 15x — 2x?
> 0.
X+3

8. HaiiTu Bce 3HaueHus napameTpa a, Ipu KOTOPbIX CUCTEMA UMECT CIMHCTBCHHOC PCHICHUC!

{xz — 2y =a,
Xx+y=a.

Bapmuanr 2.
1. BBIYHCIATH IUIOMAb (UIYpBI OrPAHMYCHHOMN THHIAME: y =3 — 4X + X%, y =3 — X%,

2. Haiitu Bce nepBooGpasubie s Gpynknuu: f(x) = 4cos*x

3. Boruuciuth nuterpar: a) [ 13(2X + z — 2)dx, 0) fEZ ctg?x dx, B)
6

2 (2x = 1) dx.

. 2x+1
4. Haiitu obnacts onpenesnenus Gynkuuu: Y = [1l0gg 3 0
’ X
5. Beraucnurse: a) Elog;S\/S — 3logz3 + 2 log236 — 23; 6) 5%, npux= logs9 + ;;
3 3 3 2 3 logi5

3

o (-273) - Y=o (- )



6. Pemuts ypaBHeHus: a) 7 - 3¥t1 — 5X+2 = 3x+4 _ox+3. g log3+2Xi + 2=0;

B) VX2 — 3x+Vx2 — 3x+5=75.

1 6—2x
7. Pemuth HepaBeHcTBa: a) 9 —3*—6 > 0;  0) log: |1+ —| >1, B)—————==<
2 X Vx2+ 7x +12
0.
8. HaiiTn Bce 3HaYeHMs TapameTpa a, IPU KOTOPHIX CUCTEMa UMEET €IMHCTBECHHOE PEIICHHE:
2 2 _
{x + y° =1,
X+y=a.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Havana ananuza 10 — 11 kmacc YriuyOsieHHBIH ypOBEHDb : YY€OHHUK
[I.A.AnumoBa u ap.2024 r.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. AunreOpa n Havana aHanmm3a 10 kiacc : moypodHbie 1o1ansl o yaeOnuky 1. A. AnrnmoBsa u mp.

2. Anrebpa n Hayana ananm3a 11 kmacc : moypounsle mansl o yuebnuky 11.A.AnrmoBsa u np.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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