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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY Ui YCIEUIHOTO OBJIQJICHUs] 3aKOHaMHU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKLIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUS ¢ TIOMOLIBIO MHAYKIUU U PaCCyXIaTh JE€AYKTUBHO, UCIIOJIb30BATh
0000IIeHNE ¥ KOHKpETU3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» OOy4YarolIMecs MOJY4YaloT HOBBIA OMNBIT PEIICHUS NPHUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEHIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIil Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
JeATCIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a TIOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIH3a JISKUT JCATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJIEJIECHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANYECKUE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHus: Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
yueOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCHUUIUINH, TaKUX Kak anreodpa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIMPOKUM MATEMAaTHYSCKUM aIlapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKyI0 MOJACIb peaabHON
CUTYaIluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE MPU U3YYEHUU y4eOHOTro Kypca, JUIs
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3aJau, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCcKass JUHUS «Yuciia U BBIYMCICHUS» 3aBEpLIACT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHAJIbHBIX BBIYMUCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJIb30BAHUE PA3IUYHBIX
dopM 3amucu 4yMciIa, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIPAXKECHHs, pabOTaTh C MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMOHAJIbHBIX W JEHCTBUTENIbHBIX  YHCE]  JOMOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palroHaIbHBIX M MUPPAIMOHATIBHBIX YHCEN, apu(PMETUUECKUE OTepaIiu, a TaKkxKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJb3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMH MX MPUMEHEHHS JUIS PEIICHUS Pa3iIMuHbIX 33734
dbopMupyeTcsi TpeaCTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W e€ POJH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue u
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHMS M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIero oOpa30oBaHUs, MOCKOJBKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pe3ynpTaTe OOy4alolIUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU PEIICHUs
palMOHANBHBIX, HPPAIMOHANBHBIX, TIOKA3aTElIbHBIX, JIOTAPUPMHUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coAepKalmx mapameTprl. [lodydeHHBIE yMEHHs IIMPOKO HCHOJIB3YIOTCS MpH
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WCCIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TIPU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MpeoOpa3oBaHUs  PaLMOHAIBHBIX,
UPpAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIINX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI O0y4YaroImuXxcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGeKTUBHBIE WHCTPYMEHTHI JUISI PEUICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJSAIHO IEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHNs MaTepraina. 3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HHU TECHO CBSA3AaHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMU BEJIIMYUHAMU, HCCIENOBATh TMOJYy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTelbHON JIMHUN HaleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYLLECTBEHHO PACIIUPUTh KPYTI KaK MAaTEeMAaTHUECKUX, TaAK U MPHUKIAJHBIX 3a]1ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMA, ONpEeAeNnsiaTh MX HauOOJbIIME W HAUMEHbIINE
3HAUEHUS, BBIYUCIATH MUIOMAAu (PUryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHas colep)kKareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelieHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHY€CKOTrO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACO3HABATh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HUcKyccTBe. OOydyaroumecss y3HaKT O
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BBIIAIOIIMXCS pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jieibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHMU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO nHaTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BATh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHHE OINpPEACIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4arouMXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anreOpbl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIaIHbIX 3axad. llpu
pellIeHuH  peajbHBbIX  MPAKTUYECKUX  334ay  oOydarolluecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM yueOHOro Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yuyeOHOro 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 HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbabie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEd 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble  4ucia. PanuoHanbHBIE W MPpAMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpnOmmk€HHbIE BHIYKMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ uenbiM mnokaszaresiemM. bunom Herotona. HMcnonbs3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIIUX CTENIEHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHbBIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHEHHI.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucrem JIMHEWHBIX ypaBHEHHMW. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMM CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lccinenoBaHme TMOCTPOEHHOM MOJENN C
IIOMOILBIO MaTPHUIL U OIPEIEITUTEIICH.

[lIocTpoeHne MaTeMaTHYEeCKUX MOJENEH pEealbHONM CHUTyaluy C ITOMOILIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTeli HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUuKn

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHbIe (QYHKIIHH.
Komno3zummss @ynkuuil. I'padpuk  QyHKImu. OneMeHTapHble NpeoOpa3oBaHUs
rpaguKoB QyHKIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HEeuUéTHBIE pyHKIMU. [lepuonnyeckue
¢ysnkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hass W JpOOHO-TMHEWHasT (DYHKUMU. DJIEMEHTapHOE
UCCIIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast (pyHKLHS C HATypaJbHBIM U II€NIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHast U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoIeccax M SIBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIENOBATCIBHOCTEH. MeTox
MaTeMaTUYECKON WUHIYKIWU. MOHOTOHHBIE U OTrpaHUYECHHbIC
nocyenoBaTeabHOCTH. McTOpHsl BOSHMKHOBEHUSI MAaT€MAaTHYECKOrO aHajln3a Kak
aHayn3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoMeTpruecKas mporpeccud. beckoHeuHo yObIBaromast
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBINA pOCT. Yucio €. Popmyiia ClI0KHBIX
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MpOUEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3a4ad
MPUKIAJHOTO XapaKTepa.

HempeppiBHbIe (GYHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumi. CBoHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHUS HEpaBEHCTB. l[IprMeHEHne CBOWCTB HEMPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpasi mponsBoaHble GyHKIHK. OnpeneneHne, reOMETPUISCKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU K TpaduKy pyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaJbHBIX IIPOLECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KVIACC

Yucaa v BIYMCICHUA

HarypanbHbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuil oOmuit nenurtens (manee — HOJ[) u HaumeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkinuaa asis penieHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHE Omnepanuy C KOMIUIEKCHBIMU
yuciamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPaBHEHHMH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX W  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAIIUOHATBLHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATIbHBIX, TIOKA3aTEeIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3MyHbIX o0JlacTeld HayKu U peasibHON
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUM
HENpepbhIBHON (QYHKIMHU HAa OTPE3KE.

[IpuMeHeHnEe NTPOU3BOAHOM UL HAXOXKICHUS HAWIY4IIEro pElICHUs B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYJION M TpaPuKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHurerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetotona-Jleibnua.

[TpumeHeHrne uHTerpajia A HaXOXKJIEHUS IUIOIAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYrHX HaAyKax, TEXHOJOTrusaX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JIEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE MHUTAHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITUU U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESTEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymeid mnpodeccnrt W Ppeannu30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHHWE BIMSHUS
COIMAITBHO-?)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ATAaroB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJACHHE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JICATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1oruyecKkue 1eicTBUA:

BBIBJIITD U XAapAaKTEPU30BaTh CYIIECTBEHHBIC INPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpeJeNeHHs MOHATUN, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK Kiaccu(UKauy,
OCHOBaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUIX U YTBEPKIACHUSX, MpeajiaraTb KpUTEPUH AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOJUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOUpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIEOBATENbCKUI HWHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEHW MaTeMaTHYeCKOro 00bEKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHpPOBaTh OOOOIIEHHUS W BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
HOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoOllecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(hOopMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKAEHUS B COOTBETCTBHHM C YCIOBUAMH U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1auH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jiMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBHUS

Camoopranuzaums:

COCTABJISITh ILJIaH, AJITOPUTM PEILICHUs 3a/1au, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHONW  pediaekcur KaKk  OCO3HaHUS
COBEPILIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIIeHHs
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI YU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mpu pemeHur Y4eOHbIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHJbI, OIICHHUBATH
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CJICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouei mporpamMMbl yu4eOHOTO
Kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, MPOIEHTHI, HWPPALUMOHATBHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATH JpOOM W MPOLEHTHl JJIs PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOIHO ONEpUPOBATH TOHATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM I10Ka3aTeNeM;

CcBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCHa, AECITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIBbHBIE YPAaBHEHUS U YPABHEHHU-CIICICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
palMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUsA
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJI€H ¢ IedbIMH Ko3(p(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJICHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/ay;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMHIA,
MaTpuILa, ONPEACINUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHU CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 I BBIYUCIICHHMS €r0 3Ha4yeHus,
IIPUMEHSTh ONPEACIIUTENIM Ul PELIEHUs] CUCTEMbl JIMHEHWHBIX YPAaBHEHWH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOUIBIO MATpHI] U OINpEACIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIM pE3yJIbTaT;

WCIIOJIb30BAaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU Uil TMpeoOpa3oBaHUs
BBIPAKCHU;

14



BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIBHBIC, MOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCHIBHBIX
NIEPEXO0/I0B MM OCYILECTBIISISI MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI Uil TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO  ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI T PEIMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJICIIN C MCIIOIH30BAHUEM arlrapaTa ajareOpsol.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIMs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOHO OIEPHPOBATh TMOHATUSMHU: OOJACTH OIPEACTCHUS W MHOXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHSATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKITUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOOJblllee W HaUMEHbIee 3HaYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HeabIM TIoKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (GyHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM TTOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTMHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TOKa3aTeslbHAs W JorapudMuyeckas
GbyHKIIMMA, UX CBOMCTBA U TpaduKH, MCIOIL30BaTh MX TpadUKH IS pEIICHUS
YPaBHEHHUI;

CcBOOOJIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (YHKIMA i1 WCCIIENOBAHUS TIPOIECCOB M
3aBUCUMOCTEH TPHU PENICHUH 3a/lad U3 APYTUX y4eOHBIX MPEIMETOB M peabHOU
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja MmaTeMaTHUYeCKOIo aHAJIM3a:

CBOOOJHO OMEpHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMEeTpUYECKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi reOMeTpruUecKasi porpeccusi, TMHEUHbIA U
AKCTIIOHEHITUAJILHBIA POCT, (hOpMYyJia CIIOKHBIX MPOILIEHTOB, UMETh MPEJACTABICHUE
0 KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3aJa4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTE, MOHOTOHHBIE W OTPAHUYEHHBIE IOCJIEI0BATEIBHOCTH,
IIOHMUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUW, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIIEpUPOBATh IMOHATHEM: (YHKIIHS, HENpephiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH MIPOM3BOJHBIC CYMMBbI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (hYHKITUH, 3HATh POU3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA,

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICIT TPOU3BOIHON Jis
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJIHO  OIEpUpPOBATh  IOHATHUSIMHU: MHOXKECTBO, OICpallid  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisi ONUCAHUS peabHbBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEIeIeHUe, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, T0KA3aTeIbCTBO, PABHOCHUIILHBIE
YpPaBHEHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHUE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EeOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HaTypajdbHOE U IEJI0e YHCJIO,
MHOKECTBA HATYPAJIBbHBIX U IEIbIX YUCEN, UCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJbHbIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OIEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATUAMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuars paloOHaJbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIeprKallle MOYJIM U ITapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TAKXK€ 3a71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara aureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl YypaBHEHM M  HEpPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHxmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHaJu3a:

MCITOJIB30BATh MPOU3BOHYIO JIJIST UCCIIEOBAaHUS ()YHKIIUA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;
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HaXOAUTh HanOoJbllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUUAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Tpoliecca, 3aJaHHOro (GopMylion uiH
rpaduxom;

CBOOOJHO ONEpHUpPOBATH MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIAH MIIOCKUX (GUTYP U 0OBEMBI TEJl C TOMOIIBIO UHTETPAIa;

MMETh IIPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIN3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 Mmuorounensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETIICHHU. 15 1
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuieckre BoIpakeHUs U 29 1
YpaBHEHHUS
7 ITocrnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne nudpoBbie
" Tema ypoka Beero KonTpoabubie IIpakTuueckue 0GpazoBaTETbHbIC
padoThI padoThI pecypes:
1 MHOXecTBO, Olepauy HajJ MHOKECTBaAaMHU U 1
HX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpruMeHeHrne TEOPEeTUKO-MHOKECTBEHHOTO 1
arnapara Jjis peueHus 3ajaaqy
Parnmonansubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbIE 1
MIEPUOTUYECKHE TPOOH
Parmmonansabie unciaa. OOBIKHOBEHHBIC U
5) JECSITUUHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1
MePUOIUUECKHIE TIPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbpHbIE Ynciia. PaimonanbHbIC U 1
HppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1
JIEUCTBUTEIHBIMHU YU CIIAMHU
10 Moaynb A€HCTBUTENBHOTO YUCIIA U €T0 1
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11

CBOMCTBA

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa

OKpPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa

BBEIYHCIICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

14

15

OcHOBHBIE MCTObI pCIICHUA LICIIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LIEJIbIX 1
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.

Jlenenue MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ 1eabIMU K0P hUITMEHTaMHU.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPUUYECKHUI CMBICII M CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

21

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

HpI/IMeHCHI/IC OIPCACIIUTECIIA AJId PCILICHU A
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22

CHCTEMBbI JINHEHHBIX YpaBHEHU

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntposbHas padota: "PanronanbHbie
YPaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a1aHus HYHKIUH.
B3aumuo o6parnbie pynkin. Kommosumus

byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKINUN

27

28

29

OO6nacTh onpeneneHuss 1 MHOKECTBO
3HayeHndd pynkuuu. Hynu ¢pyHknmm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

YérHble U HEUETHBIE (DYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonpIiee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas QyHKuun

31

32

DJeMeHTapHOe UCCIIeI0BaHUE U ITOCTPOCHUE
rpadukoB 3TuX QyHKUINN
DJeMeHTapHOe UCCIIeI0BaHUE U TTOCTPOCHUE
rpaduKoB 3TUX QyHKIUN
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CreneHn ¢ LIETBIM ITOKa3aTeeM. buaom

33 Herorona

34 Crenens C 1esbIM IOKa3zareneM. buaom
HeroTona

35 CrenenHast QyHKIUS C HATYPATbHBIM U
1enbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KoHntposbnas padota: "CrenenHas QyHKIuS.
E€ cBoiicTBa u rpaduk”

37 ApudmeTndeckuii KOpeHb HATYpaJbHOM
CTEIEHU U €ro CBOKCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKalliX CTENeHU U KOPHU
HppanuonaneHble ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHUS] UppAalMOHAIBHBIX
ypaBHEHUH
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPAllMOHAIBHBIX
yYpaBHEHUN
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/IbI PEMICHHS UPPALOHATBHBIX

YpaBHEHUU
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PaBHOCHIEHBIC MNEPEXO0Abl B pCICHUHA

45 UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppalMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATIbHBIX YPABHEHUM
CaoticTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypaJIbHBIM
HoKaszaresieM
CaoticTBa U rpadK KOpHSI N-Ol CTETICHH KaK

50 (GYHKIIMM 00paTHOW CTENICHH C HATypPaIbHBIM
HoKaszaresieM
KonTtponsnast padora: "CBolicTBa 1 rpadux

ol KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

59 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

53 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

54 CreneHsp ¢ pallMOHATIBHBIM [TOKA3aTeIeM U €€
CBOMCTBA

55 [ToxazatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5

peleHus ypaBHeHUH
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Hcnons3oBanue rpadpuka QyHKIUU A5

57 . 1
pelIeHNs ypaBHEHUI
[Toka3zaTenbHble ypaBHEeHUs1. OCHOBHBIE

58 1
METO/IbI pEeIIEHUs T0KA3aTEeNIbHBIX YpPaBHEHHH

59 [loka3arenbHble ypaBHeHUs. OCHOBHBIE 1
METO/Ibl PEILIEHNUS IOKA3aTEIbHbIX YPaBHEHUN

60 [Toka3arenbHble ypaBHEHMs. OCHOBHBIE 1
METO/Ibl PEILIEHNUS IOKA3aTEIbHbIX YPaBHEHUN

61 KoHntposbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1

orapu¢m uucna. CpoiicTa jorapupma

63 JI C 1

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1

65 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1

€CSATUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI

66 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
J0rapuQpmbl

69 [Ipeo6pa3oBanue BbIpaxeHUi, CopepKaluX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBOUCTBA U 1
rpadux

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIIUN 115 1

peueHust ypaBHEHU I
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Hcnons3oBanue rpadpuka QyHKIUU A5

3 peueHusl ypaBHEHU I
Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHUS JIOTApUPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
JOTapuPMHUECKUX yPaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC
YHCJIOBOT'O apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpeEeIEHNE TPUTOHOMETPHUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa
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TpuronomeTrpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXCHUI

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUN 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

99 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHA 1

100 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/TaHUS 1

rocienoBareibHocTel. Meton
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MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOoHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 BeckoneuHo yObIBaroiasi reoMeTpuiecKas
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
F€OMETPUUECKOMN MPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMya CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs peIIeHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Konrponsnas pabora: "[lociaenoBarenbHocTr
U Iporpeccun”

112 HenpepoiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAIIOB JUIsl PELIEHHSI HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB
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118

MGTOI[ HHTCPBAJIOB IJIA PEIICHUA HEPABCHCTB

[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

119
GbyHKIMHI 15 perenust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH

122 Onpenenenne, reOMETPUYECKHIA CMBICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUN CMBICT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduky
byHKIIMN

15 VYpaBHeHME KacaTeabHOU K rpapuky
byHKITUN

126 [TpousBoHBIE AJI€MEHTAPHBIX (PYHKUINH

127 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 [IpousBoaHast CyMMBI, IPOU3BENICHUS,
YaCTHOTO ¥ KOMITO3UINH ()yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (PYHKIIMH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()YHKIIHIA

131 KonTtponshas padora: "[IpouszBoanas”

132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpEeHmE, 0600IIEHNE, CHCTEMATH3AIIH

3HaHui: "OyHKuun"
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134 HroroBast kKoHTpoIbHAs paboTa

135 Hrorosas KoHTpoOJIbHAS paboTa

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL

136

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
e Tema ypoxa Kontposbubie IIpakTnueckue ungpposrre
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 [IpumeHneHne mponu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
) [IpumeHeHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpumeHeHne Mporu3BOIHON K UCCIIETOBAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTh M 9KCTPEMYMBI
4 [IpumeneHne nporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHneHne mporu3BOIHON K UCCIIEI0BAHUIO 1
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 IIpumeHeHne MPON3BOJHON K HCCIIEOBAHUIO 1
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
Haxoxzaenne HaubobIIero 1 HAUMEHbBILIETO
7 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxzaenne HaubosbIIero 1 HAUMEHbILIETO
8 3HAYEHUs HENPEepbIBHOM (PyHKINU Ha 1
OTpe3Ke
Haxoxxnenre HanOobIIero 1 HAMMEHbIIETO
9 3HA4YeHHUs1 HeTPEPhIBHOHN (PyHKIIMM Ha 1

OTpe3Ke
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10

11

12

HaxoxxaeHune HanOoIbIIero 1 HAMMEHbBIIETO
3HA4YEHUs1 HeTPEPhIBHOHN (pyHKIIMH Ha
OTpe3Ke

Haxoxzaenune HaubosbIIero 1 HaHMEHbILIETO
3HAYEHUS HEMPEPbIBHOM (PyHKUIMU HA
OTpe3Ke

Haxoxc):[eHHe HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

13

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEMICHUS B TPUKIAIHBIX
3a1auax

14

15

16

17

[IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS
HAWIYYIIErO PEMICHUS B TPUKIAIHBIX
3a1auax

[Ipumenenne nponu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION UK
rpaduxom

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxkom

Komnozunus GyHkiumit

18
19

Komnoszunus ¢yHkimit

Komnozunus GyHkiumit

20

I'eomeTpuueckue oOpas3sl ypaBHEHUH Ha
KOOPJMHATHOM IIOCKOCTH
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['eomerpuueckue 0Opas3bl ypaBHEHUN Ha

21 KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

93 IlepBooOpazHas, OCHOBHOE CBOMCTBO
1€pBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuia HaX0XICHHUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbie 3NeMEHTapHBIX (QYHKITUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnuid CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTerpaia mo
dbopmyne Hetotona-Jleitbuuia

98 Brruncnenue onpenenéHHOro uHTerpaia mno
dbopmyne Hetotona-Jleitouuia

29 [IpumeHeHue nHTerpana st HaxoXKIACHUS
iouaiel IIoCKUxX Guryp

30 [IpuMeHeHue nHTErpaa Juisi HaXOXKACHUS
00BbEMOB reOMETPUYECKUX TeT

31 [Ipumeps! pemiennii qudpepeHnaIbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit quddepeHnnaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOLIECCOB € MOMOIIBIO AU(depeHIInaATHHBIX

YpaBHEHUU
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Kontponbnas padota: "[lepBoobpazHas u

34 |
UHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

43 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB
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46

Pemenne TPUTOHOMETPHYCCKNX HEPABCHCTB

47 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/bI PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PETLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PETLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PETICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PETICHUS
MppaIMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PETICHUS

HMPPALMOHATIBHBIX HEPABEHCTB
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OcCHOBHEBIE MCTOJbI pCHICHUS

60 UppaoOHaTbHBIX HEPABEHCTB

61 I'padraeckne MeToabI penieHus
UppaIMOHABHBIX YPaBHEHHHA

62 I'padraeckue MeToabI penieHus
UppaLMOHAIBHBIX YPaBHEHUN

63 I'paduueckue METOIbI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI

64 I'paduyeckue MeToabI penIeHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduaeckue MeToAbI penIeHUs
Jorapu()MUYECKUX YpaBHEHUH

66 I'paduueckue METOIbI pELICHNUS
norapuMUIECKUX HEPABEHCTB

67 I'paduueckue MeToIb! peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeToIbI peLIeHus

68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'padrueckue METOIBI peLICHNUS

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI pelICHNUS

70 MOKa3aTeIbHBIX U JIOTapU(HMUIECKIX
HEPaBEHCTB

71 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX
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HCpPaBCHCTB

Kontponbnas padota: "UpparnmoHaibHbie,

72 NoKa3aTebHbIE U JorapudMudeckue
HepaBeHCTBa"
KomrmiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpUYECKast POpPMBI 3aIuCH
KOMIIJIEKCHOT'O YHCIIa
KomruiekcHele uncna. AnreOpanydeckas u

74 TPUTOHOMETpUYECKast (POpPMBbI 3arucu
KOMIIJIEKCHOT'O YHCIIa

75 Apudmernaeckue onepauu ¢
KOMIUIEKCHBIMU YHCIIaMU

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAWHATHOMN TUIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJIMHATHOM TNIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oii crenenu us3
KOMIUIEKCHOTO YHClIa
[IprmeHeHrne KOMIUIEKCHBIX YHCEIN JUIs

81 pemieHns GU3NYecKuX U reOMETPUIECKUX
3a1a4y

82 Kontponsnas padora: "KomruiekcHbie
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gucna"

83 HarypanbHble 1 1iensie yncia

84 HarypanbHble u 11enpie yucia

85 [TpuMeHeHre TPU3HAKOB JICTMMOCTH IEJTBIX
qHCcen

86 [TpuMeHeHne TPU3HAKOB AETUMOCTH IENTBIX
qucen

87 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TIEITBIX
yucen: HOJI u HOK

88 [IpuMeHeHHE TPU3HAKOB JICITUMOCTH IIEJTBIX
yucen: HOJl u HOK

89 [IpuMeHeHHE TPU3HAKOB JICTUMOCTH IIEJIBIX
YHCEI: OCTATKH 10 MOIYITIO

90 [TpuMeHeHre TPU3HAKOB JICTTMMOCTH TIEITBIX
YHCEN: OCTATKU IO MOJTYJTFO
[TpuMeHeHHE TPU3HAKOB JCTUMOCTH TIEITBIX

91 quceln: alropuT™ EBkinia ans pemeHus
3a/1a4 B LIEJIBIX YMCIIaxX

92 Kontponbnas pabota: "Teopus 1enbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

95 OCHOBHBIE METObI PELIEHUSI CUCTEM U
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96

COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH UPpALlMOHATIBLHBIX
ypaBHEHUU

97

98

99

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH IT0KA3aTEeIbHBIX YPAaBHECHUI

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH IT0KA3aTEIbHBIX YPAaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(pMU4eCKUx
ypaBHEHUH

100

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

101

[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3nuyYHbIX 00JacTel HayKu U pealibHOM
YKWU3HM, HHTEPIIPETALUs OJTYYCHHBIX
pe3yabTaToB

102

[IpuMeHeHne cUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yabTaToB

103

[IpuMeHeHrne HEpAaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JacTel HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
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pe3yNbTaToB

KonTpomnbnas padora: "CucreMbl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104 MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHU"

105 PanyonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIe HEpaBEHCTBA C TTapaMETPAMHU

107 PanmonaneHbIe cUCTEMBI C MapamMeTpaMu

108 WppanmonansHble ypaBHEHU s, HEPAaBEHCTBA
C rmapamMeTpamMu

109 HppanmonaibHble CUCTEMBI C ITApaMeTpaMu

110 [Toka3zaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C rmapamMeTpamMu

113 Jlorapudmuueckne cucTemsl ¢ mapameTpaMu

114 Tpuronomerpudeckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuueckre HEpaBeHCTBA C
napameTpamu

116 TpuroHomerpudecknue CUCTEMBI C
napameTpamu
ITocTpoenue u uccienoBaHue

117 MaTEeMaTHYECKUX MOJIENeN peabHbIX

CUTYalHUH C IOMOILBIO YPAaBHEHUH C
rapaMeTpamu
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118

119

120

ITocTpoenue u ucciiegoBaHue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTYAalUil C IOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

ITocTpoenue u uccieoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

KonTponbnas pabora: "3amgauu ¢
napameTrpamu"

121

IToBTOpenue, 0000mEeHNE, CHCTEMAaTH3aIHS
3HaHui: "YpaBHeHus"

122

123

[ToBTOpenue, 00001MeHNE, CHCTEMAaTH3AIHS
3HaHui: "YpaBHeHus"

IToBTOpenue, 00001IeHNE, CUCTEMATH3ALIHS
3HaHui: "YpaBHeHus. Cucremsl ypaBHEHUN'

124

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

125

126

[ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHuii: "HepaBencrna"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

127

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "[IponsBonHas u e€ npumeHenue"

128

129

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3allUs
3HaHuil: "[Ipon3BonHas u e€ npumeHenue"
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"
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[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL

130 . 1
3HaHui: "MHTErpan u ero npumeHeHue"

131 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3 AL 1
3HaHui: "OyHkun"

132 [ToBTOpeHMEe, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui: "Oynkun"

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 1
3HaHui: "Oynkun"

134 HroroBast koHTpoIbHAs paboTa

135 Hrorosas koHTpoJIbHAsT paboTa

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3ALIHS 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Marematuka: anredpa v Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus, 10
kiacc/ Kosnos B.B., Hukutun A.A., benonocos B.C. u npyrue; noju
penakimueit Kosnosa B.B. n Hukutnna A.A., O011ecTBoO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «PycCcKoe CIOBO - yUeOHUK

* Maremaruka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHaIn3a, reomeTpus, 11
kiacc/ Kosnos B.B., Hukutun A.A., benonocos B.C. u npyrue; nonu
penakuuer Koznosa B.B. u Hukutuna A.A., O0111ecTBO ¢ OrpaHUYEHHON

OTBCTCTBCHHOCTBIO ((PYCCKOG CJIOBO - y‘-I€6HI/IK)>

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
http://doc.fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko/sredneye-

obshcheye-obrazovaniye/matematika_10-11 un_kodifikator.pdf
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