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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeaHEro ooiiero oOpa3zoBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBoOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA Pa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKUUU U PacCyXIaTh JEAYKTHUBHO, HUCIOJIb30BaTh
0000IIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO0, (OpPMUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIllUH,
VUHTEPHpPETallUd  TOJYYEHHBIX  PEUIEHWH, 3HAKOMATCA C  [pUMepamu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE W HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpaMH.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JeATEeIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOIro
aHaJlM3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType ydeOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKUUU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHMHUM HW3Y4alOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsSCh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX IOCJIEI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusl 0co0O€ BHUMaHue  yHensieTcss  (OPMUPOBAHUIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIIMMCS MHOXKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMM MX MPUMEHEHUS ISl PellieHUs] pa3IU4HbIX 3ajad
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKpETH3aIHs.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKamx mnapamerpel. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, MPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH (PYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHMM, a TaKkKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JiorapupMmel. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl €  CHMBOJBHBIMH  (opMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPaBEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKUIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi cofepKaTelIbHOM JTMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznu4HoOi dopme: aHaTUTHYECKOM, Tpaduueckoi M ciaoBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3a IO3BOJISIET
CYILLECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUA, BBIYUCIATH MUIOMAaAun (Guryp u oO0bEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEHMsl IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTUYECKUX MOJENEH peajJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHMI pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSL pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKU KaK HayKd CIEAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJIEH peaJbHbIX
CUTyalluii, WCCIEeNOBaHUS STUX MOJENEH C MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIBKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO HCHOJB3YeTCs IJsl peleHHUs NpUKIagHbIX 3amad. Ilpu
pEIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHUS MPUKIAAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).

B noypouHnoe miaHupoBaHue ObUIM BHECEHBI U3MEHEHUS B CBSI3U C JIOTMKON
U3JI0KEHHS Y4eOHOT0 MaTepurasa B UCIOJIb3yEMbIX YUYEOHBIX TOCOOUSIX.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIE M JICCATUYHBIC APOOH, IPOIEHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTENBHBIMH  YHCIaMH.  Moyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXosend (OpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapu¢pma. JleciTuuHblE U HATypasbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M YypaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPKALTUX JIOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpU4ECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMHW. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaenoBaHWe MOCTPOEHHOW MOJEIU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IuyHbIX o0yiacTeld HayKu U pealibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonocTosiHCTBa. YETHBIC U Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbosbiiiee 1 HauMeHblee 3Ha4eHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPa(UKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIMU OOpaTHOM
CTEIEHH C HaTypaJbHbIM MTOKA3aTEIIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 pelICHUs YpABHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIIUNA YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCAX U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHaIu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHS BO3HMKHOBEHHMSI MAaTeMaTHYECKOrO aHallh3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U TeoMeTpUYecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOrpeCCrr. JINHENHBIN U SKCIOHEHIMAIBHBINA POCT. Uuncio e. @opmyia ClI0KHBIX
npoieHToB. Mcrnosib30BaHWE TPOrpecCUH Ui  PEIICHUs peajbHbIX 3aaad
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH W HX CBOMCTBA. JlmarpaMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 110 Moayiro, aliropurMa EBkiuaa 1t peneHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYEcKas (QOpMBI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMHU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHHS] CUCTEM M COBOKYMHOCTEW pallOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro peuieHus B
NPUKIAJAHBIX 33Ja4yax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIbI0 U depeHIInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00YUYaOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HUX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PELICHHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TpPYJIOJIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeann3oBBIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB e¢
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHBbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK Kiaccu(ukaiumu,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NIPeoOpa3oBBIBaTh  CYXICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTb BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBHIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00BbEKTaMHU, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpPOILIECCa, a TAaKKe BBIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHMOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOU TEMB,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MPEe3eHTAllMM U 0OCOOEHHOCTEH ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MHPOPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHATh TPUUMUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiaTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh paboOThl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: APUPMETHUUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH C UeNbIMA KO3(hUIMEeHTaMu, KOPHH MHOTOYIEHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenauTess 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YIIBTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHH;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: HPpPALMOHANBHBIE, MOKa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB QPyHKIINIL;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TMOKa3aTesNbHas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHUI;

CcBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (YHKIMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

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

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

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

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh MOHATHUSMHU: MHOXECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

CBOOOJHO OMNEPHPOBATh TMOHATHUSMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOLTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasbHBIX uMcen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUYECKOH (hopMe, BBIIOIHATH apu(METHUECKUE OTEepallii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKNX YPAaBHCHUN U HEPABECHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTelIbHbIE,
gorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpBhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMM U TPapuKu:

CTpOUTh TpadUKHd KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJIEIOBAHUS M CBOWCTB KOMIIO3UITUU JIBYX (hYHKIIHIA,

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MaTeMaTH4eCKOr0 aHAJIU3A:

UCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIB30BaTh MPOU3BOAHYIO [JII HAXOXICHHUS HAWIYYIIErO0 pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIIEMEHTApHbIX (YHKUIMNA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos JJIeKTPOHHBIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Konrpoarmrie  Mpaxtireckue o0pa3oBaTesbHbIC
padéoTbI patéoTbI pecypeE!
MHOXECTBO JIEUCTBUTENBHBIX YHCEIL.
| MHOrouJseHs!. Panuonanbabie 4 |
ypaBHEHUs1 U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
) @ynkunu u  rpaduxku. CreneHHas 12 |
(GYHKIUS C LIETBIM MTOKa3aTeIeM
Apudmernueckuii KOPEHb n-ou
3 CTEICHH. HppauroHanbHbie 15 1
ypaBHEHUS
4 [lokazarenbHas GbyHKUHS. 10 |
IToka3aTenbHble YpaBHEHUSA
5 Jlorapudpmuueckas byHKLHS. 13 |
Jlorapudmuueckrie ypaBHEHUS
6 TpUroHOMETpUYECKHE BBIPAKEHHUS U 2 |
yYpaBHEHUS
ITocienoBaTeIbHOCTH U IPOIPECCUA 10 1
8 HenpepbiBHbIE GbyHKIIH. 20 1




[IpousBonHas

9 [ToBTOpEHUE, 00o001enue, 5 )
cUCTeMaTH3alus 3HAaHUHU
OBIIEE KOJIMYECTBO YACOB IIO 136 10

[TPOI'PAMME




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoaenbie  Hpaktiieckue o0pa3oBaTe/IbHbIE
patéoTbI patéoTbI pecypeb
| UccnenoBanne (QyHKIMI C MOMOIIBIO 2 |
MIPOU3BOIHOM
2 [lepBooOpazHasi u UHTETpa 12 1
['pacduxu TPUTOHOMETPHUUECKUX
3 (yHKUIHH. Tpuronomerpruyeckue 14 1
HEpaBEHCTBA
4 HppanuoHanbHble, MOKa3aTElIbHBIE H 24 |
jorapuMUYECKIe HEPABEHCTBA
5 KommiekcHble uncia 10 1
6 Harypanbnbie u 1iesnpie ynucina 10 1
Cucremsbl palMOHAIIbHBIX,
7 MPPAlHOHAIBHBIX TOKA3aTENbHBIX U 12 1
JorapuMUYECKUX ypaBHEHUI
8 3agauu ¢ mapameTpamu 16 1
9 [ToBTOpEHUE, o0o01eHue, 16 )
CHUCTEeMAaTHU3allMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB TIIO 136 10 0

[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
JJIEKTPOHHBIE
Ne KoumnuecTBo uudposbie
Tema ypoka
n/n 4acoB oOpa3oBarejibHbIEC
pecypcsl
1 MHOXeCTBO, Onepaly HaJl MHOYKECTBAMHU U UX CBOMCTBA 1
»  Mwmarpammer Onnepa-Benna 1
[IpruMeHeHnEe TEOPETHUKO-MHOKECTBEHHOIO —amnmapara i
3 peleHns 3a1a4y 1
Panmonanbehbie uncia. OObBIKHOBEHHbIE U AECSITUUHBIE IPOOH,
4 MPOLEHTHI, OECKOHEUHbIE TIEPUOINYECKUE APOOU 1
Panmonanehbie unciaa. OOBIKHOBEHHBIE U AECSITUYHBIE IpOOH,
S MPOLIEHTHI, 0ECKOHEUHbIE MEPUOANYECKUE TPOOH 1
[Ipumenenue apobGell W MOPOUEHTOB IS pEUICHUs
6 MIPUKJIAIHBIX 3a]1a4 1
[Ipumenenue apobeii W TPONEHTOB IS PEIICHUS
7 MPUKIIAJIHBIX 3a]1a4 1
8  [elicrtBuTenpHble yncia. PannoHanbHble U ppanuoHaibHble |




qucia

ApI/I(i)MCTI/IIIGCKI/Ie orcpanuu ¢ I[CﬁCTBHTCJII)HBIMPI qucCjiaMHu

9 1

10 MonyJpb IeCTBUTEIBHOTO YUCIIa U €ro CBOKMCTBA 1
[IpuOnkE€HHBIE  BBIYMCIICHHS, [pPaBWJIA  OKPYIJIEHUS,

11 IIPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN 1
OcCHOBHBIE ~ METOABl  pElIEHUus LelbIX U  JPOOHO-

12 paLMOHAJIBHBIX YPABHEHUU U HEPABEHCTB 1
OcHOBHbIE =~ METOJBl  pEUIEHUS  LENbIX U  JpOOHO-

13 palMOHAJIBHBIX YPABHEHUN U HEPABEHCTB 1
OcHOBHbIE ~ METOABl  pEelEeHUus ILelblX U JIPoOHO-

14 pPalMOHAIIBHBIX YPABHEHUN U HEPABEHCTB 1

15  Meroa uHTEpBaIOB AJIsl PELICHHST HCPABEHCTB 1

16 MeToa HHTEPBAJIOB UL PELICHNS HEPABEHCTB 1

17  Merox uHTEpBaIOB AJIsl PEIICHHST HCPABEHCTB 1
MHoOrouseHsl 0T OJHOM NEepEeMEHHOM. [leeHne MHOrowieHa

I8 ya muorounen ¢ ocratkom. Teopema besy 1

19  Mmuorousnensl ¢ uenbivu kodhdurmenramu. Teopema Buera 1




7o  Pelienue cucTeM JTMHCHHBIX YpaBHECHHU
51 | PeleHne cucteM JIMHEHHBIX ypaBHCHUN

Marpuna cuctembl JUHEWHBIX ypaBHEHUH. OTpenesnTellb
7p  MaTpullbl 2X2, €ro TeOMETPHYECKUN CMBICI M CBOWCTBA,

BBIYMCIICHHAE €T0 3HAYCHUS

Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUUECKUM CMBICIT U
23 CBONMCTBA; BBIYUCIICHUE €TI0 3HAYCHUS

IIpuMmenenue  ompenenuress Uil PEUICHUS  CUCTEMBI
24 uneitnbix YpPaBHEHUU

Pemienne npukmagHeIX 3a7a4 € NOMOIIBKD  CHCTEMBI
25 jumeitnbix YpaBHEHUIN

Pemienne npukimagHeIX 3a7a4 € NOMOIIBKD  CHCTEMBI
26 jumeitHbIX YpPaBHEHUU

Kontponbnast pabora: "PanuoHanbHbIE ypaBHEHUS U
27 HepaBeHCTBA. CHCTEMBI TMHENHBIX YPaBHEHU"

[TocnenoBarenbHOCTH, CIIOCOOBI 3aaHus
28 MOCJIEA0BATENBHOCTEN. MeTo] MaTeEMAaTHYECKOW UHIYKIIUU

MOHOTOHHBIE W OrPaHUYEHHBIE  IOCIJIEIOBATEIBHOCTH.
29

Ucropust ananmza 6€CKOHEYHO MaJTbIX




Apudmerndeckasi mporpeccus

30
31  l'eomerpuyeckas nporpeccus
32  beckoneuHo yObIBarolas reoMeTpUYECcKast Iporpeccus
Cymma  OECKOHEYHO yOBbIBaIOIIe  TE€OMETPUYECKOU
33 IIPOTPECCUU
JIvHeNHbI U 3KCHOHEHUHANbHBIA pocT. Yucmo e. Dopmyna
34 cnoxmbIx IIPOLIEHTOB
JIvHENHBI U 3KCIOHEHUHANBHBIM pocT. Yucino e. dopmyia
35 cnoxmbIx IIPOLIEHTOB
Hcnonp30BaHne mporpeccuu il pelieHus PEeaJIbHBIX 3aaad
36 MIPUKIIATHOTO XapaKTepa
37  Kourtponbhas padora: "IlocnenoBarensHOCTH U MPOrpeccuu”
ApudmMernuecknii KOpPeHb HATypallbHOM CTEMEHW H €ro
38 cpoitcrea
ApudmMernuecknii KOpeHb HATypallbHOM CTENEHW U €ro
39

CBOMCTBa

40

Crenenp ¢ paMOHAJIbHBIM [TOKA3aTENIEM U €€ CBOMCTBA




41  Crenenb ¢ palMOHAIBHBIM TTOKA3aTENEM U €€ CBOUCTBA
4>  Cremens ¢ palMoHABHBIM TIOKa3aTeNeM 1 €€ CBOMCTBA

CgoiicTBa ¥ TpaduKk KOpPHS N-OM CTEMEHU KakK (PyHKIHUH
43 00paTHOM CTENEHU C HATYypalbHBIM [OKa3aTelieM

CpoiictBa ¥ rpaduK KOpHS N-OM CTENEHH KakK (PYHKIUHU
44 00paTHOM CTENEHU C HATypallbHBIM MOKa3aTelieM

KontponbHas paborta: "CpoiictBa U Tpaduk KOpHS n-oi
45 cremenm. NppaunonanbsHble ypaBHEHUS"

[IpeoOpa3oBaHKsi  YHUCIIOBBIX  BBIPAKCHHH, COJEpIKaIUX
46 cremenm u KOpHU

[IpeoOpa3zoBaHusi  YHUCIOBBIX  BBIPAKECHUH, COJEpKaIIUX
47 cremenu u KOpHU

[IpeoOpa3oBaHKsi YHUCIIOBBIX  BBIPAKCHHH, COJEpIKaIUX
48 cremenu u KOpPHHU
49 Crenensb ¢ 1eIbIM IToKa3aTeneM. bunom HeroTona
50 Crenensb ¢ 1eIbIM IToKa3areneM. bunom HrroToHa

CrenenHas (pyHKIIUSI ¢ HATYpaJIbHBIM U IEJIBIM MTOKA3aTEIIeM.
51

E€ cBoiicTBa u rpadux




Kontponbnas pabora: "Crenennas ¢ynkius. E€ cBolicTBa u

52 rpaduk"

OyHKIUsA, crnocoObl 3ananus (yHKIMU. B3auMHO 0OpaTHbIe
53 dbynkuu. Kommnosunus GyHKInii

I'paduk  pyHkuuu.  DneMeHTapHble  TpeoOpa3oBaHUs
>4 rpa@ukoB GyHKIHMA

OOnacTp oOIpenesaeHus] U MHOXKECTBO 3HAUYECHUM (YHKIIUH.
SR Hymu pyukiuu. [IpomexyTku 3HaK TOCTOSIHCTBA

Yérupie u Heu€THble (yHKUMU. llepuoanueckue ¢GyHKUIUU.
56 [TpoMexyTKH MOHOTOHHOCTH (DYHKITHH

Makcumymbl W MUHUMYMBI (yHKIuH. HawnOonbmiee u
57 HanMeHblIee 3HAYCHUE (GYHKIIMHM Ha TPOMEKYTKE
5q  Jluneiinas, kBaapatuyHas v JPOOHO-IHHENHAS (yHKIMHU

DneMeHTapHOE MCCIIEeIOBAHNE U TIOCTPOCHHUE TPAPUKOB ITUX
59 byHKIIAN

DneMeHTapHOe MCCIEI0BaHNE U TIOCTPOCHHUE TPaPUKOB ITUX
60 byHKIMI

PaBHOCWIIbHBIE TIEpEeXOIbl B PEHICHUH HUPPAMOHATHHBIX
61

YPaBHEHHI




PaBHOCHIBHBIC nepexoabl B PCHICHHUU HPPAHOHAJIBbHBIX

62 YPaBHECHUI

PaBHOCUIIBHBIE TIEpEXONbI B PELIEHUU HPPAlMOHAIBHBIX
63 YPaBHECHUI

PaBHOCHIBHBIE MEpEeXO/bl B PELUIEHUH HPPALUOHAIBHBIX
64 YPaBHEHUI

Wppaunonaneueie ypaBHeHUS. OCHOBHBIE METOJbI PELICHUS
65 HMppalMOHaIbHbBIX YPaBHEHUI

Wppaunonaneueie ypaBHeHUS. OCHOBHBIE METOJbI PELICHUS
66 MPPALMOHATIBHBIX YPaBHEHUIN

WppaurionansHbie ypaBHeHHs. OCHOBHBIE METOMBI PEIICHUS
67 MPPALMOHATIBHBIX YPaBHEHUIN
68  llokasarenbHas QpyHKiMs, €€ CBOUCTBA U Ipaduk
69  Hcmonb3oBaHue rpaduka GYHKUUM IS PELICHUS YPaBHEHU
70  Hcnonb3oBanue rpaduka GyHKIUK 1t PEIICHUS ypaBHEHUH

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOAbI PEIICHUSA
71 nokasarenbHbIx YpPaBHEHUN
72  lloka3zatenbHble ypaBHeHUA. OCHOBHBIE METOHbl PEIICHUS




ITOKA3aTEJIbHBIX YPABHEHUN

Iloka3aTenbHbIC YPaBHCHUA. OcHOBHBIC MCTOAbI PCIICHUA

73 noxasaTenbHBIX ypaBHEHU I

KonTponbhas paboTa: "IlokazarenpHas byHKIHS.
74 TlokasarenbHble YpaBHEHHS"
75  Jlorapudwm uucna. Coiictsa jorapudpma
76  Jlorapudm uucna. CoiicTsa orapudpma
77 Jlorapudwm uucna. CsoiicTsa jorapudpma
78  HecsaTuuHbIe U HATYpAIBHBIE JIOTAPU MBI
79  HecaTnunbie n HaTypanbHbIE JIOTapHpMBI
g0  IIpeoOpasoBanue BBIpaXXECHHUM, COACPIKAIIMX JTIOTAPU(MBI
g1  [IpeobpasoBanue BHIPQKEHHUH, COACPIKALIMX JIOTapHpMBbI
g>  IIpeobpasoBanue BHIPQKEHHUH, COAEPIKALIMX JIOrapHPMBbI
g3  Jlorapupmudeckas GyHkims, e€ CBONCTBA U TpaduK
g4  Jlorapupmumdeckas QyHkims, € CBONCTBA U TpaduK

85

Hcnonp3oBanue rpaduka GyHKUUU A pELICHUS] YpaBHEHHIA




Hcnonp3oBanue rpaduka GyHKINU A PEIICHUS] ypaBHEHUI

86 1
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOAbI PEIICHUS

87 Jorapu(MHUUECKUX YpaBHEHUHN 1
Jlorapupmuueckue ypaBHeHus. OCHOBHBIE METOJbI PEIICHUS

88 Jorapu(pMUUECKUX YpaBHEHUI 1
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOAbI PELICHUS

89 Jorapu(MHUUECKUX YpaBHEHUN 1
PaBHOCUIIBHBIE TIE€pPEXO/bl B PEUICHUM JIOrapu(PMUUYECKUX

90 YpaBHEHUM 1
PaBHOCHJIbHBIE TE€pPEXOJbl B PELICHUU JOTapUPMUUYECKUX

91 YpaBHEHUI 1
Kontponwnass  pabota:  "Jlorapudmuueckas  QyHKIMS.

92 Jlorapudmuyeckue ypaBHeHuUs" 1
Tpuronomerpuyeckas OKPYXHOCTb, ONpeaeIeHHE

93 TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMeHTa 1
Tpuronomerpuyeckas OKPYXHOCTb, ornpeJeeHue

94 TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOTO apryMeHTa 1

95  CuHyC, KOCHHYC, TAHI€HC ¥ KOTQHICHC YHMCJIOBOTO apryMeHTa |




96  CHHYC, KOCHHYC, TAHI€HC M KOTAHICHC YHUCIIOBOTO apryMeHTa 1
97  ApPKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOTO apryMEHTa 1
98  APKCHHYC, apKKOCHHYC M apKTQHI'CHC YHCJIOBOTIO apryMeHTa 1
99  OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYJIBI 1
100 OCHOBHbIC TPUTOHOMETPUYECKUE POPMYIIbI 1
101 OCHOBHbIE TPUTOHOMETPUYECKUE POPMYJIbI 1
102  OCHOBHbIE TPUTOHOMETPUYECKUE (HOPMYIIbI 1
103 lIpeobpasoBaHue TPUTOHOMETPUYECKUX BbIPAXKEHUH 1
104 [IpeoOpasoBanue TPUTOHOMETPUYCCKUX BBIPAKCHHUM 1
105 [IpeoOpasoBanue TPUTOHOMETPUYCCKHUX BBIPAKCHHUM 1
106 [IpeoOpasoBaHue TPUTOHOMETPUYECKUX BBIPAKEHHUM 1
107 PelIeHHe TPUTOHOMETPUYECKHX YPaBHECHUH 1
108  PelieHne TpUroHOMETPUYCCKUX YPABHECHUH 1
109  PelIeHHEe TPUTOHOMETPUYECKHUX YPaBHECHUH 1
110  PelieHne TpUrOHOMETPUYECKHUX yPABHEHUI 1




111  PelieHne TpUrOHOMETPUYECKUX YPABHEHUIA

112 | PeleHue TpUrOHOMETPUYECKHMX YPABHEHUH

113  Peluenue TpUrOHOMETPUYECKUX ypPABHEHUH

Kontponbhast pabota: "TpuroHoMeTpuyeckue BBIPAKCHUS U

114 TPUTOHOMETPUYECKHUE YPABHEHUSA"

115 [Ipou3BoIHBIC 3IEMEHTAPHBIX QYHKIIHHA

116  IpOM3BOIHBIE SIIEMEHTAPHBIX QYHKIIHI

HpOI/II’)BO,Z[Ha}I CYMMEI, IIPOU3BCICHHUI, qaCTHOI'O )51

17 komnosnuun byHKUMN

[Ipou3BogHass  CyMMbl, TpPOU3BEACHUS, YAaCTHOIO U
18 kommosnuun byHKUMN

HpOI/ISBO,Z[HaH CYMMEI, IIPOU3BCICHU I, qaCTHOI'O "

119 KOMITO3UIINH (PYHKITUH

120 OmpeneneHue, reOMETPUYECKUI CMBICI TIPOU3BOAHOM

121 Onpenenenue, pu3MIECKuii CMBICI MPOM3BOAHOM

122  YPaBHEHHE KacaTelbHOU K rpaguKy pyHKIMH

123  YpaBHEHME KacaTenbHOM K rpaguky GpyHKuuu




[lepBas u BTOpasi mpou3BOAHbBIC PYHKIINU

124
125 HenpepbiBHbIE HYHKINM U UX CBOUCTBA
126 TouKa paspbiBa. ACUMITOTHI IPAQUKOB PyHKIMIA
127  CBoiicTBa QyHKIMI HEMPEPHIBHBIX HA OTPE3KE
128 CBoiicTBa QYHKIMiIT HEIPEPBIBHBIX Ha OTPE3KE

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKIMM JUIsl pelIeHUs
129 sanau

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX (PYHKIMM JUIsl pelIeHUs
130 53104
131 KonrponbHas pabora: "l[IpousBoaHas”

[loBropenne,  0000mIeHME,  cHCTeMaTH3alUus  3HAHWIL:
132 "YpaBHeHus"

IToBTOpeHnue, o000OIIEHHE,  CHUCTEMaTH3alUs  3HAHUM:
133 "®yukiun"
134 Hrorosas koHTpoOsbHAS paboTa
135 Hrorosas koHTpOsbHAS paboTa

136

[ToBTOpeHmE, 0600IICHNE, CUCTEeMATH3AIUS 3HAHUIA




OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136




11 KJIACC

Ne
/ Tema ypoka KouunuyecrBo DJIeKTPOHHBbIEe HU(pPOBbIE
n/n
4acoB o0pa3oBaTe/IbHbIC pecypchl

1 Tpuronomerpuyeckue (GyHKIMH, WX CBOWMCTBA 1

rpaduKu

Tpuronomerpuyeckue (QyHKIMH, WX CBOWCTBA
2 rpaduKu 1

TpuroHomerpuyeckue (QyHKUUU, UX CBOICTBA
3 rpaduku 1

TpuroHomerpuyeckue (QyHKUUU, UX CBOICTBa
4 rpaduKu 1

Tpuronomerpuyeckue (QyHKIIMU, UX CBOMCTBA
5 rpaduKu 1

OT60p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUU
6 ITOMOUIBI0 TPUTOHOMETPUUECKON OKPYKHOCTH 1

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUM
7 ITIOMOLIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH 1

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YpaBHEHUUN
8 1

ITOMOIIIBIO TpHFOHOMGTpH‘ICCKOﬁ OKPYKHOCTH




OTOOp KOpHEN TPUTOHOMETPUYECKUX YPaBHEHUU C

9 MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH
10  PelicHre TPUTOHOMETPUYCCKUX HEPABEHCTB
11  PemieHne TpUTOHOMETPUYCCKUX HEPABCHCTB
1  Pemenne TpUrOHOMETPUYCCKUX HEPABCHCTB
13  PerueHune TpUrOHOMETPUYCCKUX HEPABEHCTB
KonTtponbHas pabora: "I'padpuxu
14  TPUTOHOMETPUYCCKUX GyHKIMIA.
Tpuronomerpruyeckue HepaBeHCcTBA"
[IpuMeHeHre MpOoU3BOAHON K UCCIIEI0BAHNIO (QYHKIUN
IS ha monoTOHHOCTD H DKCTPEMYMBI
[IpumeneHre Mpou3BOAHOM K UCCIIEIOBAHUIO QYHKIIUN
16 4a monoToHHOCTD 1 DKCTPEMYMBI
[Ipumenenre MPou3BOAHOM K UCCIIEIOBAHUIO (QYHKIIUN
17" ha monoTOHHOCTD H DKCTPEMYMBI
[IpumMeHeHre MpOoU3BOAHON K UCCIIEI0BAHUIO (QYHKIUN
I8 ' Ha monoTOHHOCTD H DKCTPEMYMBI
19  TlpumeHeHue NpoU3BOAHOM K UCCIETOBAHUIO (QYHKIIHI




Ha MOHOTOHHOCTBb U SKCTPEMYMBI

20

21

22

[IpumeHeHne MPOU3BOHON K UCCIIEOBaHUIO (DYHKITUN
Ha MOHOTOHHOCTb Y DKCTPEMYMBI

Haxoxnenne HanOOJbIIEr0 1 HAMMEHBILETO 3HAYCHUS
HEIpEePbIBHON (DYHKLIUU HA OTPE3KE

Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS
HEIpEepHIBHON (DYHKIIUU HA OTPE3Ke

23

24

Haxosxenne HanboIbIIero 1 HAaMMEHBIIEro 3HaYeHUs
HEIpPEPHIBHON (DYHKIIMKA HA OTPE3KE

Haxoxenne HanOOoJIbIIero 1 HAaMMEHBIIEro 3HaYEHUs
HEMpepbIBHON (DYHKLIUU HA OTPE3KE

25

Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAYEHUS
HETpEephIBHON (DYHKIIUU HA OTPE3KE

26

27

Haxoxnenne HanboIbIIEr0 U HAWMEHBINEr0 3HAYEHUS
HETPEPHIBHON (DYHKIIUM HA OTPE3KE

[Ipumenenue MPOU3BOJHOU TS HaXO0KACHUS
HAWJIyYIIEro PELICHUs B MPUKJIAIHBIX 3aa4ax

28

[Ipumenenue MPOU3BOJHOU TS HaXO0XJICHUS
HAWIYYIIETrO PEUICHHS B MPHUKJIIAIHBIX 3a0a4ax




[IpumeHenne  TPOM3BOAHOM ISl ONPEACIECHUSA

79  CKOPOCTH ¥  YCKOpCHHs TIpoOLecca, —3aJaHHOTO
dbopmyoi umu rpapukom
IIpuMeHeHre  NPOU3BOJHOM  JJIA  OIpPEACIICHUs
30 CKOpPOCTH H  YCKOPEHHs TpoIecca, —3aJaHHOro
dbopmyiioit unu rpagukom
31  Kommosuums GpyHkimit
32 Komnosuums dynximit
33  Kommosums gyHkimii
I'eomeTpuueckue o0Opa3bl yYpaBHEHUI Ha
34 KOOPAWHATHOM IIJIOCKOCTH
I'eomeTpuueckue o0Opa3bl ypaBHEHUI Ha
35 KOOPAWHATHOW MJIOCKOCTH
Kontponbnass pabora: "UccnenoBanue QyHKIuin ¢
36 TTOMOIIBIO MPOU3BOTHOM"
37  IlepBooOpasHas, OCHOBHOE CBOWCTBO IIEPBOOOPA3HBIX
[lepBooOpa3ubie snemeHTapHbIX GyHKUMA. [IpaBuna
38 Haxoxzmenus nepBooOpa3HbIX
39  IlepBooOpa3ubie aneMeHTapHbIX QyHkumid. [IpaBuia




HAXO0XICHUA MTEPBOOOPA3HBIX

40  HHrerpan. I'eoMeTpUYCCKId CMBICIT HHTEIpasa
Borluucnenue onpenenéHHOro MHTErpaia mno gopmyiie
41 Hiworona-JleiiGunua
Brruucnenue omnpeaenéHHOro uHTErpayia mno ¢opmye
42 Heiorona-JleiiGuuna
[IpumeHeHne UHTErpana s HaXOXIEHUS IUIOIIAeH
43 mnockux buryp
[Ipumenenue wuHTerpasia sl HaXOXICHUS OOBEMOB
44 F€OMETPUYECKUX T
45  llpumepsl peniennii TudhepeHInanbHbIX ypaBHEHHH
46  IIpuMmepsl peniennii nudhepeHmanbHpX ypaBHEHHH
MaremaTtuueckoe MOJEIUPOBAHUE peanbHbIX
47  TpOIECCOB c IIOMOIIILIO mudepeHITaTbHBIX
YpPaBHEHUM
48  Kourponbhas padora: "IlepooOpasuast u uHTerpan”
OcCHOBHBIE ~ METOABI  pEIICHUS  MOKa3aTeIbHBIX
49

HEPABCHCTB




OcCHOBHBIE =~ METOABI  pPEIICHUS  MOKa3aTeNbHBIX
S0 HEpaBEHCTB

OCHOBHbIE =~ METO/BI  PEIICHHS  IOKa3aTEJIbHBIX
S1 HEpaBEHCTB

OcHOBHBIE =~ METOABI  PEIICHHs  TOKa3aTebHBIX
32 HEPABEHCTB

OCHOBHbIE METOJBl PELIEHUS JIOTapUPMUUECKUX
33 HEPABEHCTB

OCHOBHbIE METOJBl PELIEHUS JIOTapUPMUUECKUX
>4 HEPABEHCTB

OCHOBHBIE METOABl PEIIECHUS JIOTapUPMUIECKIX
SR HEPABEHCTB

OcCHOBHbIE METOJBl  PELIEHUS JIOTapUPMUUECKUX
56 HEPABEHCTB

OCHOBHBIE ~ METONbl  PELICHUS  HUPPALUOHAIBHBIX
7 HEPABEHCTB

OCHOBHBIE ~ METOJBI  PEIICHUS  HUPPALUOHAIBHBIX
S8 HEPaBEHCTB
59  OcHOBHbIE METOABI PELICHHUS HUPPALMOHAIBHBIX




HEPABCHCTB

OCHOBHBIE  METOABI  PELICHHS  HPPALMOHAIBHBIX
60 HEPABEHCTB

['padmyeckue MeTOABl PpEIICHUS HPPALMOHATBHBIX
61 YPaBHEHUM

I'padrueckne MeTOnbl peleHUusT HPPALMOHATIBHBIX
62 YpaBHEHUM

I'paduyeckue MeTOABI pPELIEHUS MOKa3aTEJIbHBIX
63 YpaBHEHUM

I'paduueckne MeTombl PpelIeHHs MOKa3aTeIbHBIX
64 HEpaBEHCTB

I'paduueckne Meroawl pelieHUs JIOrapupMUUECKUX
65 YPaBHEHUM

I'paduueckne Merompl pemieHUs JOTapuGMUUSCKIX
66 HEPaBEHCTB

I'paduueckne Meroabl pemieHUs: JOrapupMUUECKUX
67 HEpaBEHCTB

['padmyeckue MeETOABI pEHICHUS] TMOKa3aTeNbHbIX U
68

Jorapu(MHUUECKUX YpaBHEHHM




I'paduaeckne MeToapl perieHUs IMOKAa3aTeNbHBIX U

69 Jorapu(MHUUECKUX YpaBHEHUN

I'paduueckne Meroabl pelieHUs MOKA3aTENbHBIX U
70 norapu(MUYECKNX HEPABEHCTB

I'padprueckne Meroabl penieHUs MOKA3aTENbHBIX U
71 JorapuPpMUIECKIX HEPABEHCTB

KonTtponbsHas pabora: "UppauuoHanbHBbIE,
72 nokasarenbHbIE 1 norapupMrUyYecKre HepaBeHCTBa"

Kommiekcusie YHCIIA. Anrebpanyeckas u
73 ~ TPHUrOHOMETpHYecKas (POPMbI 3aNHMCH KOMILICKCHOTO

yucia

Kommnekchsie YHCIIa. AnreOpanyeckas u
74 ~ TPUIOHOMETpHYECKas (POPMbI 3aMKMCU KOMILIEKCHOTO

qyucia

ApudpmeTrnueckue  omepaudd € KOMIUIEKCHBIMU
75 gucnamn

ApudmMernyueckre  omepalud € KOMILIEKCHBIMU
76 gpcnamu
77  MBoOpakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM




IIJIIOCKOCTH

I/I306pa}K€HI/IG KOMIIJICKCHBIX YHUCCJI Ha KOOp,Z[I/IHaTHOﬁ

78 mnockoctr
@®opmyna Myaspa. KopHu n-oli creneHu U3
79 kommIeKcHOrO UmcIa
Q®opmyna MyaBpa. KopHu n-oi creneHu U3
80 kommexcHoro uncna
[IpuMeHeHnEe KOMIUIEKCHBIX 4YHWCEl I PEeLIeHUs
81 ($u3nYECKUX U TEOMETPUUYECKUX 3a/1a4
g>  KonrponbHas pabora: "KommiekcHbie qncina”
g3  HarypasnbHble u mesnble qncia
g4  HarypaibHble u menbie Ynucia
g5  IIpnmeHeHHe MPU3HAKOB JEITUMOCTH LENBIX TUCEIT
86  [IpnMeHeHHe MPU3HAKOB JIEITUMOCTHU LENBIX TUCET
[IpuMeHeHre NpPU3HAKOB JEJIMMOCTH LIEJbIX YHCEI:
87 HOJ u HOK
88  IlpumeHeHHE NPU3HAKOB JEIMMOCTU LEJIBIX YHCEIN:




HOJI u HOK

89

90

91

HpI/IMGHeHI/IG IMPU3HAKOB IOCIHMMOCTH IMCJIIbIX YHUCCII:
OCTAaTKH I10 MOYJIHO

HpI/IMeHCHI/Ie IMPHU3HAKOB JACJIIMMOCTH ULCJIBIX YHCCII:
OCTAaTKH 110 MOAYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB JACJIIMMOCTH ULCJIBIX YHCCII:
AJIrOPHUTM EBKJII/II[a L PCIICHUA 3aJa4 B ICJIBIX
quciiax

92

93

KontponbHas pabora: "Teopus nenbix uncen"

CucreMa 1 COBOKYITHOCTb yYpaBHEHUU. PaBHOCHIIbHBIE
CUCTEMBI U CHCTEMBI-CIIEICTBUS

94

CucreMa u COBOKYITHOCTh YpaBHEHUU. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA

95

96

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM M COBOKYITHOCTEN
palMOHAJIbHBIX YPaBHEHUN

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEN
HMppalMOHaIbHbBIX YPAaBHEHUI

97

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEN
ITOKA3aTEJIbHBIX YPABHEHUN




98

OcHOBHBIC MCTObI pCHICHUA CUCTEM U COBOKyrIHOCTGfI
ITOKAa3aTCJIbHBIX ypaBHCHI/Iﬁ

99

100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U COBOKYITHOCTEN
norapu(MHUUECKUX YpaBHEHUN

OCHOBHBIE METO/BI PEUICHUS CUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX YpaBHEHUI

101

102

[IpumMeHeHHEe CHUCTEM K PEHICHUI0 MAaTeMaTHYEeCKHX
371a9 U 3a7a4 M3 PA3IUYHBIX 00JacTell HayKu H
peaqbHOM  KW3HHM, HHTEPIpETalHs  TMOJYYCHHBIX
pe3yJIbTaTOB

[IpuMeHeHnEe CUCTEM K PEMIEHUI0O MATEMaTUYECKHUX
3ajady M 337ad M3 pPa3IUYHbIX oOnactel Hayku u
peanbHOM  KW3HM, HHTEPNPETANUS  MOJYYEHHBIX
pe3yJIbTaTOB

103

IIpumenenue HEPaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJady U 3a7ad M3 Pa3IUdHbIX
oOnacTell HAyKW W pealbHOW >KU3HHU, UHTEpIIpETaIus
MOJIyYEHHBIX PE3YJIbTATOB

104

Kontponsnas pabora: "Cucrembl paimoHaIbHBIX,
VppanOHaIbHbIX ITOKA3aTEJIbHBIX 51
JorapuMUUECKUX ypaBHEHH"




105 PaHI/IOHaJ'IBHBIe YpPpaBHCHUA C TapaMCTpaMu

106  PalMoHaNbHbIC HEPABEHCTBA C apaMeTPaMu

107 PaluoHANbHBIE CHCTEMBI C TAPAMETPAMH
UppannonanbHble  ypaBHEHMS,  HEPABEHCTBA  C

108 rnapaMeTpamu

109 YppanroHaibHBIC CHCTEMBI C TApAMETPaMu
IToxa3zaTenbHbIC ypaBHEHUS, HEPaBEHCTBA c

110 rapameTpaMu

111  TloxasarenbHble CUCTEMBI C TIADAMETPAMU
Jlorapudmuyeckue  ypaBHEHHs, HEpPaBEHCTBA C

112 napaMeTpamu

113  Jlorapudmuueckue cuctemsl ¢ mapameTpamu

114 TpHUrOHOMETpUYECKHE YPABHCHUS C TapaMeTpamu

115 TpuroHomerpuyeckre HEPABEHCTBA C MapamMeTpaMu

116 = TPUrOHOMETPHYECKHE CHCTEMBI C TIApaMETPAMH

117 [Toctpoerne w©  ucClIeNOBAaHUE  MATEMATHYECKHUX

MOJIENEN PEATBHBIX CUTyalMid ¢ IOMOIIBIO YPABHEHUU




C rmapameTpaMu

HOCTpOCHHC u HCCJICA0OBAHHUC MaTCMAaTHIYCCKHUX

118 MOJENEH pEalbHBIX CHUTYalMd C IIOMOIUBIO CHUCTEM
ypaBHCHUH C mapaMeTpaMu
[ToctpoeHne W  WCCIENOBaHWE  MaTEMATHYECKUX
119 MOJENed pealbHbIX CUTYalHid C TOMOIIBIO CUCTEM
YPaBHEHHUH C IapameTpamMu
120 Koutposbnas padora: "3ama4u ¢ napamerpamu”
[ToBTOpenue, o0oOIICHNE, CHCTEMaTHU3alldsd 3HAHUM:
121 "YpaBHeHus"
IToBTOpeHue, o000OIIEHNE, CUCTEMATHU3allUsl 3HAHUIA:
122 "VYpaBHeHus"
[ToBTOpenue, o0oOIICHNE, CcUCTEMaTHU3alldsd 3HAHUM:
123 "VpaBHeHus. CucTemMbl ypaBHEHUI"
IToBTOpeHue, o0oOIICHNE, CHUCTEMAaTH3aIldsd 3HAHUM:
124 "HepaBencrta"
[ToBTOpeHue, o0OoOIICHUE, cUCTEeMaTU3alys 3HAHUM:
125 "HepaBencrtra"
126  TloBTopenue, 0000IIeHUE, CHUCTEMAaTHU3AIMS 3HAHUI:




"HepaBeHnctpa"

[ToBTOpenue, oOo0OIEHHE, cUCTeMAaTH3alUsl 3HAHUM:
127 "IIpou3BoaHas u €€ npuMeHeHue"

[loBTOpenue, o6oOIIeHHE, CHUCTEMATH3AIUs 3HAHUM:
128 "[IponsBoaHas u e€ npuMeHeHue"

[loBTOpenue, o00OOIIEHNE, CHCTEMAaTH3alUsl 3HAHUM:
129 "I[IponsBoaHas u €€ npuMeHeHue"

IToBTOpenue, o0oOIICHNE, CcUCTEMaTHU3allds 3HAHUM:
130 "NuTerpan u ero npuMeHeHue"

[ToBTOpeHue, o00OIICHUE, cUCTEeMaTU3allvs 3HAHUM:
131 "®yHkuun"

[ToBTOpenue, o0o0OILIEHNE, cHCTEeMaTH3alusl 3HAHUM:
132 "®yHkuun"

IToBTOpeHue, o0oOIICHNE, CHCTEMAaTH3aIldsd 3HAHUM:
133 "®yHkiun"
134  Mrorosas KoHTpoibHAs paboTa
135 Hrorosas KoHTpoJbHAs paboTa

136

[ToBTOpeHme, 0600IICHNE, CUCTEeMATH3AIUS 3HAHUIA




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: aiareOpa W Hayajga MaTEMATUYECKOIO aHAJIM3a, T'€OMETpHUS.
AnrebOpa 1 Havana mMareMmarndeckoro aHaimmsa, 10-11 xmaccel/ Amumon IILA.,
Komsrun HO.M., Tkauea M.B. wu gpyrue, AKIMOHEpPHOE OOIIECTBO
«3narenbctBo «IIpocBerieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meronuueckue pexkomenmanuu k yueOnuky III. A. Anumoma, HO. M.
Komarnna, H. E. ®énoposoii u np. 10-11 kmaccel. Asroper: H. E. ®Eénoposa.
M. B. Tkauépa. 5-e¢ uznanue, crepeorunHoe Mocksa «IIpocsemenune» 2023

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. https://www.yaklass.ru/p/algebra#program-11-klass

2. https://www.yaklass.ru/p/algebra#program-10-klass
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CBEAEHUA O CEPTUD®UKATE 30
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