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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSMHU areOpbl M MaTeMaTHMYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIUICHHE.

B xoxe u3ydenusi yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPIpPETAllUd  TIOJYYCHHBIX  pENICHUH, 3HAKOMATCA C  MpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak uYepe3 Y4eOHBIM wmarepualn, CrnocoOCTBYIOUIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIICAYIONINE COJAEpKATEIbHO-METOau4YecKne JmHun: «Yucia u
BbIYMCIICHUS», «DyHKIIMU U rpadukmn», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOyueHusl Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIasCh HOBBIMU TEMaMU M pasaenaMu. JJaHHbIi yueOHbIH
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
IOJlyYEHHBIE MpPU H3YYEHHM Y4eOHOro Kypca, JUisl pELICHUs CAMOCTOSITEIbHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOU
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOIO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleun(pUUYecKue 3aJayd M OIEepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIHONb3YEMBIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIEJIEH PEeaNbHOr0 MHUpA, IIUPOKO HCIOIB3YIOTCA 0000IIeHnEe U
KOHKpETH3aIHSl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OoOydYaroulMecss OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coepxkalux mapaMerpsl. lloydeHHbIE yMEHHsS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIIAJIHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



Jlannast copep:karenbHas JTMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Ttel 1o  (opmynam, mpeoOpa3oBaHus  PaLUOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboTBl C CHUMBOJIBHBIMH (OpMamu, WPEICTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeckass JUHUS «DyHKIUM U TpaduKu» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BAaHUE (PYHKUMU NIJs peleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTU MEKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpeasiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa37eioB MPOTPaMMBI, ITOCKOJILKY BECh MaTepHal
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETHU3MPOBATh  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mnepuoanueckue npoou. IlpumeHeHue apoOed W MPOICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1enasIM  nokasareneMm. bunom Hprlotona. Hcmoin3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palnvoOHaJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOM TepeMeHHOW. JleleHne MHoOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs I PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ynkumii. 'padux  QyHkmumn. DiaemMeHTapHbIe MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIMUN OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE TTOCIE0BATENBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yucao €. @opmyia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkuuii. CBoiicTBa (PyHKUMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 pa3IMYHbIX 00JaCTeil HAYKH U peajlbHON KU3HU, HHTEPIpETaLus
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHus ypaBHEHHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPENENIEHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WuTerpain. ['eomeTpuueckuil cMbICI HHTETpasia. Beruucinenue onpenesréHHoro
uHTerpana no gopmyne Hetotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOMIEeTocs KaKk aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJLHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO TMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB M OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeIOBEUECKOM ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTHU
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeICIICHHUS TIOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(pUKAIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHHIX, MpeajiaraTb KPUTESPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpeuYne,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOM 3a/1aui;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHITh IPHUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh LEIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICA TOJYYUT CICAYIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCI0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MIPUMEHSITH MPUOTHNKEHHBIC BEIYUCIICHUS, MIPABUJIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

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

NPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWIECHA, IPUMEHSTH JCJICHNE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenuTesis 2 X 2 g BBIYUCICHHUS €ro 3HayeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBI IS TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUUH, Tpaduk QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKHE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHBIM M ILEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IMOKa3aTelbHAs WU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpapuku (YHKIMA JJI1  MCCIENOBaHUA MPOLECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATh MOHATHSIMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIN POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENLHOCTD, CIIOCOOBI 3aITaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIE (PYHKIIUU, TOUKH Pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OINEpPHpPOBATH  TMOHATHUSMHU: MHOXKECTBO, ONEpaluu  Hax
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

pelathb palrOHaJIbHbIE, UppaloHalbHBbIE, MOKa3aTEeJbHBIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3BIKE alreOpbl, COCTaBIATh
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIUHATHOU
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJI1 MOJCIUPOBAHUS W UCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

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

UCIIOJIb30BaTh MNPOU3BOJHYIO JJISI HAXOXKIAEHUS HAWJIY4IlEero pEIICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-3KOHOMHYECKHUX, 3a7a4ax, 1Jisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh MEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COIHUAIBHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM [T0Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXEHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHATBHBIX, HPPAUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

MHO0k€eCTBO, ONepauy Hal
MHO’KECTBAaMH U MX CBOICTBa
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOT'O anmnapara JiJis
pelieHus 3a1a4y

https://m.eds00.ru/91ZKXD884

https://m.edsoo.ru/6 A75109KA

https://m.edso0.ru/F992682P X

PanuonansHBIC UKCIA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
OO, TIPOLICHTHI,
OecKOHEYHbIEC IEPUOANYECKUE
npodu

https://m.eds00.ru/LTS2XKI2C

PanuyonansHBIC UKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLICHTHI,
OecKOHEUYHbIEC IEPUOANYECKUE
npodu

https://m.edsoo.ru/3EDOB3EK2

[Ipumenenue npobeit u
MPOLIEHTOB IS PELICHUS
MPUKIAIHBIX 3a71a4

https://m.edso0.ru/OEPEO5IWI

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
MPUKIAIHBIX 3a71a4

https://m.edsoo.ru/NVFYZJHRP



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENIbHBIEC YHCIIA.
PanmonansHbie 1
HMppanyoHaJbHbIC YUCTIa

https://m.edsoo0.ru/P7VKRZOSG

10

11

Apudmernueckue onepanum ¢
JeCTBUTEIIbHBIMU YHACITAMHU

Moayib 1eMCTBUTEIBHOTO
YHCJIa U €r0 CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUSI,
MpaBHJia OKPYTICHUS,
MPUKUIKA U OIICHKA pe3yibTara
BBIYMCIICHHI

https://m.edsoo.ru/BEMRUCVWY

https://m.edsoo.ru/PULBAZVIW

https://m.eds00.ru/8SRFTXG6E3

12

OCHOBHBIE METOIBI PEIICHUS
LEJIBIX U APOOHO-
palMOHAILHBIX YPAaBHCHHUN U
HEPABCHCTB

https://m.edsoo.ru/CM8WFBMJ8

13

OcHOBHBIE MCTOABI pCHICHUA
HEJIBIX U APOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

https://m.edsoo.ru/YE28LQQJ2

14

OcCHOBHEBIE MCTOBI pCHICHUA
HEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPABEHCTB

https://m.edso0.ru/Z395M64DM

15

MHorousieHs! OT OHOMI
nepemMeHHou. /lenenue
MHOTOYICHA Ha MHOTOUJICH C
octaTtkoM. Teopema besy



https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM

16

MHOTOYJICHBI C IEeTBIMU
koaurmentamu. Teopema
Buera

https://m.edsoo.ru/PBIEYHJZF

17

18

19

20

21

Pemenne cucreM TUHENHBIX
ypaBHEHU I

Penrenue cucrteM THMHEHHBIX
ypaBHEHU M

Marpuiia CUCTEMbI JTUHEUHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HaYCHUS

Onpenenuresib MaTPUIBI 2X2,
€ro reOMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHCIICHHE €TO
3HAUCHUSA

IIpuMeHeHne onpenenuTens
JUISL PELLIEHUs] CUCTEMBI
JIMHEUHBIX YPaBHEHUN

https://m.edsoo.ru/1E183555U

https://m.edsoo.ru/ICEJDO5GK

https://m.edsoo.ru/BAM2QCKWEF

https://m.edsoo.ru/SMZUEKYQJ

https://m.edsoo0.ru/9P3E3FF4Z

22

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTITBI0 CUCTEMBEI JIMHEHHBIX
yYpaBHEHUHU

https://m.edsoo.ru/IKJE16E2L

23

24

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIITBIO CUCTEMBEI JIMHEHHBIX
ypaBHEHUU

KonTtponbHas pabora:
"PanmoHanbHble ypaBHEHUS U

https://m.edso0.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ

HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnosunus

byHKIII

https://m.edso0.ru/1XYSI5M28

26

27

28

29

30

I'padpux pysKIIM.
DnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB
byHKIII

OO6nacTp omnpeeneHus u
MHOYECTBO 3HaUCHHM
¢ynkunu. Hynmu ¢pysaknmm.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GyHKIUH.
IIpoMekyTKM MOHOTOHHOCTH
byHKIUM

MakcuMymMbl U MUHUMYMBbI
¢ynkuuu. Haubonbiee u
HaVMEHbIIIEE 3HAUCHUE
(GYHKIIMHM Ha IPOMEKYTKE

JIuHeiHas, KBaJipaTU4YHas U
IpoOHO-TMHEWHas: (HYHKIIUU

https://m.edsoo.ru/7JGTFZZY A

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RJGX4

https://m.edsoo.ru/ZOMN672NG

https://m.edsoo.ru/BZDF8VYZT

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMI

https://m.edso00.ru/CP7UKTI1V



https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V

32

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

byHKIHHA

https://m.edsoo.ru/NAJFF14CO

33

34

35

CreneHs ¢ 1eJIbIM
noka3arenem. buaom HeroToHa
CrenieHs ¢ 1EJIBIM
nmokaszareiieM. buaom HeroTona
CrenenHast GyHKIHS C
HATypaJbHbIM U LIEJIBIM
noka3zareiieM. E€ cBoiicTBa n

rpaduk

https://m.eds00.ru/2ST90OM2GO

https://m.edsoo.ru/K6XLQ4UJX

https://m.edso0.ru/072LC5R6V

36

KonTtponsnas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa U rpaduk"”

https://m.edso0.ru/431WRJ3Y 2

37

Apudmerndeckuii KOpeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

https://m.edsoo.ru/VEMYOB1CV

38

39

40

Apudmerndeckuit KOpeHb
HaTypaJbHOMN CTEIIEHU U €T0
CBOMCTBA

[TpeobpazoBaHus YHCIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPXKEHUM, COAEepKaLIUX
CTENEHU U KOPHU

https://m.edsoo.ru/BANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H



https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H

41

[IpeobpazoBanus YMCIOBBIX
BBIPOKEHUH, CONIEpKAIIUX
CTEIICHU W KOPHHU

https://m.edsoo.ru/GMO7CPCQG

42

HppanuonaibHble ypaBHEHMUS.

OCHOBHBIE METO/IbI pELICHUS
MppalOHAJIbHBIX YPABHEHHI

https://m.edsoo.ru/DHW5QA79M

43

44

45

HppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

HpparnmonansHble ypaBHEHUS.

OcHOBHBIE METOIbI PEILICHUS
UPPALMOHATILHBIX YPaBHEHHIM

PaBHOCHIIBHBIE TEPEXO/IBI B
PELICHUH UPPaLlMOHATIBHBIX
YpaBHEHUN

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1X40FNHPA

https://m.edsoo.ru/0O2VV516B4

46

PaBHOCWIIBHBIE ITEPEXO/BI B
pEeLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUHU

https://m.edsoo.ru/RPXZVEMHT

47

48

49

PaBHOCHIBHEBIE nepexoanl B
PEIICHNHU MPPAIUOHAIBHBIX
ypaBHEHU I

PaBHOCHIIBHBIE IEpEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-0if

CTETICHU KaK (yHKIIUU
00paTHOM CTETeHu ¢
HATYpaJbHBIM ITOKA3aTeIIEM

https://m.edso0.ru/261843DBS

https://m.edsoo0.ru/0O87ZL0E2K

https://m.edso0.ru/8JLO4FGQ9



https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9

50

CgoiicTBa u rpaduk KOpHs N-0if
CTETICHU KaK (PyHKIIUU
00paTHOM CTENEHU C
HATYpaJbHBIM ITOKa3aTeIIEM

https://m.edsoo.ru/JJOHAUMLOM

51

KonTtponsHas pabora:
"CpoiicTBa u rpaduk KopHs N-
ot crenenu. MpparmonaibHbie
ypaBHEHUS"

https://m.edso0.ru/01A6HO8VZ

52

53

54

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

CrerneHb ¢ panrOHaJIbHBIM
rokKa3arejieM U €€ CBOMCTBA

CrerneHb ¢ pairOHaJIbHBIM
rokKa3arejieM U €€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9

https://m.edsoo.ru/HDVG5NJIT

55

56

57

[TokazarenpHas GyHKIHS, €€
CBOIcTBa U rpaduk

Hcnonb3oBanue rpapuka
(GyHKLINU 1715 peleHust
ypaBHEHUH
Hcnonb3oBanue rpapuka
(GyHKLINU 1715 peleHust
yYpaBHEHUHU

https://m.edsoo.ru/T7TGPDUVRM

https://m.edsoo.ru/NI11711BM

https://m.edsoo.ru/9PE3YWZ25

58

ITokazarenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PELLICHUS
NIOKa3aTeNbHbIX YPAaBHEHUN

https://m.edsoo.ru/NXLINJSWM

59

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUU

https://m.eds00.ru/ATA6IMG1X



https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X

IToka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI PEIICHUS https://m.edsoo.ru/YWT7H8GT7
MOKAa3aTeIbHBIX YPaBHEHUH
KonTtponbnas pabora:

61 "TTokazarenpHast PYHKIIHSL. https://m.edsoo.ru/HNIC60OAKS
[TokazarenbHble ypaBHEeHUS"
JI . Caoi

62 orapudm wncna. CpoiicTsa https://m.edsoo.ru/E2G7K9QW6
norapudma
JI . Csoii

63 orapugm umcna. Ceoiictsa https://m.edsoo.ru/I92RS5MOM
norapudma
Jlora cia. CBo#

64 rapum ucna. Coiicrsa https://m.eds00.ru/EMCQAR3B7
norapudma

65 JleCATHYHEIC H HATYpATIbHEIC https://m.edsoo.ru/NBUG10GSP
norapudmel

66 JlecATHHHEIC H HATYpATbHEIC hitps://m.eds00.ru/EMWTCSPQY
norapudmsl
IIpeoOpa3oBanue i,

67 PEODPA3OBAHHE BLIPLKCHIH https://m.edso0.ru/OQF9WHEX5
coJiepKaniux Jorapudmol
IIpeo6 I

68 PEODPASOBAHUE BHIPAKCHIH, https://m.edsoo.ru/LXMJ44QAU
coJIepXKanux Jorapudmbl
IIpeo6 I

69 PEODPASOBAHUE BHIPLKCHIH, https://m.edsoo.ru/EP6U39XNM
CoJIepKaITUX JIOTapr(MbI
Jlora ecKa

70 or pI:I(bMHq Kas ymHicuu, https://m.eds00.ru/8TW3GXDH6
e€ cBolicTBa u rpaduk
JI

71 orapugumiriecKas GyHKI, hittps://m.eds00.ru/K'Y GOCASAF

e€ cBoiicTBa U rpadux



https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F

72

Ucnonb3oBanue rpaduka
GYHKIMY IS peIeHUs
ypaBHEHUH

https://m.edsoo.ru/VV8LWTS50G

73

Hcnonb3oBanue rpaduka
(byHKUIMU 1715 peIieHus
ypaBHEHUI

https://m.edso0.ru/5CIKV1ZUF

74

75

76

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI pEIICHUS
JOTapuPMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX ypaBHEHHMA

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX ypaBHEHHMA

https://m.edsoo.ru/STONRDYGS

https://m.edsoo.ru/22FDXMI4S

https://m.edsoo.ru/Z2GEE63I1

77

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUEcKux
yYpaBHEHUHU

https://m.edsoo.ru/9WDPQWD14

78

79

80

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUUECcKux
ypaBHEHU I

KonrtpomnsHas padora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

https://m.edsoo.ru/OVYGSNTLD

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEESVC3



https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3

81

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO
aprymeHTa

https://m.edsoo.ru/FOW5Q8FFL

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

https://m.edsoo.ru/A20WOVOPY

83

84

85

86

ApKCUHYC, apKKOCHUHYC U
APKTAHTE€HC YHCIIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPYXHOCTB, OIIpe/IeJICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHUCJIOBOT'O apryMEHTa

Tpuronomerpuueckas
OKPY>KHOCTb, OIIpe/ICTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCJIOBOT'O apryMeHTa

OCHOBHEBIE
TPUTOHOMETPHYECKHE

bopMmybl

https://m.edsoo.ru/9A0XNXSJO

https://m.edsoo.ru/YA3XPQ1JL

https://m.edsoo.ru/7TEBAMGFBR

https://m.edsoo.ru/7G41UGG6B

87

OCHOBHBIE
TPUTOHOMETPHICCKHE

bopMmybl

https://m.edso0.ru/JB8BG5ATI

88

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIibt

https://m.eds00.ru/C5YUBTBTC



https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC

89

OCHOBHEBIE
TPUTOHOMETPHUYCCKHE

bopMyIBI

https://m.eds00.ru/6GNQGH5MV

90

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

https://m.edsoo.ru/U9M91UJVJ

91

92

93

IIpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKECHUI

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIpAXKEHUM

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUM

https://m.edsoo.ru/MEB4SJ2PW

https://m.edsoo.ru/ROINAIF49S

https://m.edsoo.ru/6EH5SHHHY

94

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edso0.ru/LGDUR382T

95

96

Pemenue TpuronomeTpuyeCcKux
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

https://m.edsoo.ru/PQLVEZGJE

https://m.eds00.ru/QOK5GFZ7H

97

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

https://m.edsoo.ru/YR05D8PZ5

98

99

Pemenue TpuronomMeTpuyECKuX
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

https://m.edso0.ru/IUSPKNSQT

https://m.edsoo.ru/U7NBWCNDW



https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW

100

Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUH

https://m.edso00.ru/89ZKWG015

101

KonTtponbnas pabora:
"TpuroHomeTpuyeCcKue
BBIPRKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHEeHUS"

https://m.edsoo.ru/IF11SN760Q

102

ITocnemoBaTeIbHOCTH, CIIOCOOBI
3aJaHus 0CJIEI0BATEILHOCTEH.
Metoa MaTeMaTHICCKOM
UHIYKITHH

https://m.edsoo.ru/5VMC7JBEV

103

104

MOHOTOHHBIE Y OTPAaHUYEHHBIE
IIOCJIEIOBATEIbHOCTH. McTOpus
aHanmm3a 0ECKOHEYHO MaJIbIX

Apudmerndeckas nmporpeccus

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/50RWO02V1E

105

106

107

I'eomerprueckas nporpeccust
beckoneuHo yosiBaromias
reOMETPUYECKast IPOrPeCCUs
CyMMa 0eCKOHEYHO

yOBIBaroIIeil reoMeTpu4ecKoi
IIPOrPECCUU

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

https://m.eds00.ru/TY1S3DAPL

108

JInHeHbIN u
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

https://m.edsoo.ru/UM1H7BTW2

109

JIunelHsIi 1
SKCIOHEHIINAIBHBIN POCT.

https://m.edsoo.ru/CEY72CW58



https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58

Hucno e. PopMyiia CI0KHBIX
IPOLICHTOB

Hcnonb3zoBanue nmporpeccuun

110 JUISl peLLeHUs] peaJIbHBIX 3a]1a4 https://m.edsoo.ru/ARPHBD4Y1
MPUKJIATHOTO XapaKkTepa
KonTponbhas pabora:

111 "ITocnenoBaTeIbHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun"
H

112 envpepHBHHe (s i 1x https://m.edsoo.ru/MCC5N1579
CBOMCTBa
Touka pa3 LA

113 116 PaspIBa. AACHMITIOTS! https://m.eds00.ru/BXCPICRNV
rpaduKoB PyHKITHIA
Croii .

114 BofiCTBA ymicuuil https://m.edsoo.ru/DP10ESGVN
HETPEPHIBHBIX HAa OTPE3Ke
Croii .

115 BOCTBA pyHKLILL https://m.eds00.ru/CCXH3TPSB
HEIpPEPHIBHBIX HA OTPE3KE
Mero epBajo

116 TOI HHTEPBATIOB 1A https://m.edsoo.ru/A364LEWCO
pelieHus HepaBEHCTB
M

117 CTON HHICPRATOB UM https://m.edsoo.ru/RVQDQWS5SP
pelieHus HepaBEHCTB
M

118 CTOA HITTEPBATIOn AUt https://m.edsoo.ru/LRMHAKVYF
pElIeHUs] HEPABEHCTB
IIpuMeHeHne CBOWCTB

119 HETPEPHIBHBIX QYHKIIAN TSI https://m.edsoo.ru/VAMMSCCCD
petieHus 3amaaq
[IpuMeHeHue cBOWCTB

120 HENPEPBIBHBIX PYHKIIMN 1Is https://m.edsoo.ru/ZR5Z2207R4

petieHus 3aaa4d



https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4

IlepBas 1 BTOpast npOU3BOIHbBIE

121 https://m.edsoo.ru/TQIHPC7B3
byHKIUHA
o .

122 fpeAeIeHIe, reOMueTqueCKHH https://m.eds00.ru/1YSJQ5NXT
CMBICTT POU3BOAHOMN
o .

123 HpeleIeHie, (bmnvqecmn https://m.eds00.ru/5707NISYJ
CMBICJT TIPOM3BOTHOM
v .

124 PABHCHHC RACATCILHON K https://m.edsoo.ru/NNA3B1850
rpaduky GyHKIHH
v .

125 PABHCHYE KACATEIRHOM K https://m.edsoo.ru/2MS8V364A
rpaduky QyHKIHH
IT

126 pOHSB(iﬂHHe SICMCHTPHRIX https://m.edso0.ru/9CG66E0L3
byHKIMI
I1

127 POMSBOIHRIC SNEMEHTAPHEIX https://m.edso0.ru/OX3TLIGG2
byHKIII
[IpousBoHas cymmBl,

128 MPOU3BEICHHUS, YACTHOTO 1 https://m.edsoo.ru/H13R9OF8T
KOMIIO3UIIMHU (PYHKIIHMHA
[TpousBoHAS CYMMBI,

129 MIPOU3BEJICHUS, YACTHOTO U https://m.edso0.ru/CIXJYCL4P
KOMIIO3ULIMHN (PYHKIIMH
[TpousBoHAS CYMMBI,

130 IIPOU3BENIEHUS, YaCTHOTO U https://m.edsoo.ru/401LVJEZL
KOMIIO3UIINH (PYHKIIHIA
K 6ora:

131 " OHTPOIIBHA 1?'21 ora https://m.eds00.ru/72752YHQ9

IIpounsBoHas

[ToBTOpenue, 06001IeHNE,

132 cHUCTEeMaTH3aIus 3HAHHH: https://m.edsoo.ru/PCOMVZEMH

"VpaBHenus"



https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH

[ToBTOpeHnue, 06001ICHNE,

133 cucTeMaTu3aus 3HaHWil: 1 https://m.edsoo.ru/RI36 TWPAT
"(DYHKHI/H/I"

134 Wrorosas kKoHTpOJbHAS paboTa 1 1 https://m.edsoo.ru/7LME3ZN27

135 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/Y1L9K7609
I1 600

136 OBTOPEHHE, ODODIICHHE, 1 https://m.edso0.ru/FF21A85)Z
CUCTEeMAaTH3AIHsI 3HAHHHA

BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO YACOB IIO 136 10

[TPOT'PAMME



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (PYHKIIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTh M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOHOM K
UCCleIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/EQSB1SYNM

https://m.edsoo.ru/W7FOW9ADE

https://m.edsoo.ru/N61EYOQXN

https://m.edso0.ru/39CNHJI8O

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

https://m.edsoo.ru/H4LRRPTNU

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenue HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HeNpepbIBHON (GYHKINHU HA
OTpe3Ke

https://m.edsoo.ru/GN11SQZZR

https://m.edsoo.ru/C8ANWBULB



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB

Haxoxxgenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/HQU4R7TC7

Haxoxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYEHUS
HENpepbIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEQWXUF3F

10

Haxoxxnenne HanOobIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

https://m.edsoo.ru/FILC58HJG

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

https://m.edsoo.ru/IEEIH61Y7

12

13

14

Haxoxxnenune HarnOoIbIIero u
HauMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

[Ipumenenne npou3BOIHOM JJIs
HAXOXJEHUS HAaUITYy4lIEro
peLIeHHS B IPUKIATHBIX
3ajjagax

[Ipumenenre npou3BOIHOM IS
HAXO0XJAEHUS HAaWITy4dlIEero
peLIeHHS B MPUKIATHBIX
3aj1agax

https://m.edsoo.ru/64IKWZ70D

https://m.edsoo.ru/ZMPEN7APJ

https://m.edso0.ru/JQ4T53RW5



https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5

15

16

17

[IpuMeHeHne Npou3BOJHON IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (pOpMyJION MK
rpaduxom

IIpuMeHeHne Npou3BOJHON IS
OIIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (OPMYJION MiH
rpadgukom

Kommosurust ¢pyHKIMi

https://m.edsoo0.ru/IJOCONW57

https://m.edsoo.ru/HXTRI77A5

https://m.eds00.ru/0D1VDOCOZ

18
19

Kommnosurus ¢yHkimit

Kommnosurus ¢yHkimit

https://m.edsoo.ru/P6PCUHT4D

https://m.edsoo.ru/LGNJMKS00

20

21

22

I'eomeTpuueckue o6passl
YpPaBHEHUI Ha KOOPJAWHATHOMN
IJI0CKOCTH

I'eomerpuueckue oOpassl
YpaBHEHU Ha KOOPIAWHATHOU
IJI0OCKOCTH

KonrtponbHas pabora:
"HccnenoBanue GyHKIMMA ¢
ITOMOUIBIO TPOU3BOJHON"

https://m.edsoo.ru/\WUIS4RBXB

https://m.edsoo.ru/RWWLNFOGR

https://m.edso0.ru/8SDME3XV95

23

ITepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

https://m.edsoo.ru/GS6KL8IJMB

24

[TepBooOpazubie
AJIEMEHTapHbBIX (PYHKINH.
[IpaBuna HaxOXIEHUS
epBOOOPa3HBIX

https://m.edso00.ru/JU3413GVM



https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM

25

[TepBooOpasubie
AJIEMEHTAPHBIX () YHKIIHA.
[TpaBuia HaXOXKICHHUS
epBOOOPa3HBIX

https://m.edsoo.ru/FN7VYQ15Z

26

Nurerpai. I'eomerpudeckuii
CMBICJI HUHTErpajia

https://m.edso0.ru/GGPXB7R8C

27

28

29

Brruucnenue onpenenéHHOro
WHTETpaia mno gopmyie
Hprorona-JleiOnuia
Brruucnenue onpenenéHHOro
UHTErpania mno gopmysie
Herorona-JleiiOauna
[IpuMeHeHne uHTETpaIa I
HaXO0XKIEHU II0IaaeH
IJIOCKUX (UTyp

https://m.edsoo.ru/4R97WJZ52

https://m.edsoo.ru/1AJ8M4RQT

https://m.edsoo.ru/MU24JJVID

30

[IpumeneHnne nHTErpaia s
HaXO0XXIeHUI 00BLEMOB
T€OMETPUUYECKHUX TEJ

https://m.edso0.ru/77COVHI1CS

31

32

33

[Ipumeps! pemennit
g depeHInaIbHbIX
YpaBHEHUU

[Ipumepsl perieHui
muddepeHIranbHbIX
YpaBHEHUI
Maremarnueckoe

MOZCIIMPOBAHUC PCATIBHBIX
IpOLECCOB C MIOMOIIBIO

https://m.edsoo.ru/GV6VHS88LS

https://m.edsoo.ru/GQOI8P1PX

https://m.edsoo.ru/LLIDKMSOC



https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC

Qg QepeHranbHbIX
ypaBHEHUU

34

35

36

Konrponsnas padora:
"ITepBooOpa3Has u uuTErpan”

Tpuronomerpuveckue
(GyHKIINHU, UX CBOMCTBA U
rpaduku
Tpuronomerpuveckue
(GyHKIIUU, UX CBOKCTBA U
rpaduku

https://m.edsoo.ru/06 KKZN9AH

https://m.edsoo.ru/43EDG1XRK

https://m.edso0.ru/37WDY2B6K

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduku

https://m.edso00.ru/35V07LIO0Q

38

39

40

41

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu
Tpuronomerpuyeckue
(GyHKINHU, UX CBOMCTBA U
rpaduxu

OT10op KOpHEi
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

OT10op KOpHEH
TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO

https://m.edsoo.ru/CNQL1CBYR

https://m.edsoo.ru/JYONTMOI5

https://m.edsoo.ru/ODHC3ZFH2

https://m.edsoo.ru/EY67USIYI



https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI

TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.eds00.ru/60J90Z11\W

43

OT10op KOpHEi
TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://m.edsoo.ru/NPGOZ1WAL

44

45

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Pemrenne TpUroHOMETPUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/BIEFQCOPY

https://m.edsoo.ru/P9CTAGVUJ

46

Pemenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

https://m.edsoo.ru/DC43MAHFK

47

48

49

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

KonrtponbHas pabora:
"I'pacduxu
TPUTOHOMETPUYECKHUX
GbyHKIU.
Tpuronomerpuueckue
HEpaBeHCTBA"

OcHoBHBIC MCTOJbI PCHICHUS
MOKa3aTCJIbHBIX HECPABCHCTB

https://m.edsoo.ru/SESMOFQW?7

https://m.edso0.ru/5JH7N1DTD

https://m.edso0.ru/SEG5BXW30



https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q

OcHoBHBIC MCTOJbI PCHICHUS

50 https://m.edso0.ru/0KOI4ANQNY
MOKa3aTeIbHBIX HEPABEHCTB
0O

51 CHOBHDIC METO/IBT PEICHHA https://m.edsoo.ru/XK1I1L8C06
MOKa3aTeIbHBIX HEPABEHCTB
O € Me enle

52 CHOBHDIC METO/bT PEIICHHA https://m.edso0.ru/S16YS5E1IUA
MOKa3aTeIbHBIX HEPABEHCTB
OcHo € METO ele

53 HOBHPIC MCTOAIR! pELLICHHA https://m.eds00.ru/HBESMECYQ
Jorapu(MUIECKUX HEPABCHCTB
@)

54 CHOBHDIC METOJIBL PEICHHA https://m.edsoo.ru/TPJ4AYUEUS
norapuMUIECKUX HEPABEHCTB
O

55 CHOBHBIC METO/IBT PEICHHA https://m.edso00.ru/SC4WSD4TP
Jorapu(MUIECKUX HEPABEHCTB
OcHo € METO ere

56 HOBHDIE METO/IbL PELICHHA https://m.edsoo.ru/6 XWRKO0GBQ
norapuMUIECKUX HEPABEHCTB
@)

o7 CHOBHDIC METOBT pEICHIA https://m.edsoo.ru/7TN3OMGUSA
HPPAaIMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOJIBI

58 BT PEHICHIT https://m.edsoo.ru/NYRQK20JO
UppaIllMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEILIE

59 Ibl PEIICHHA https://m.edsoo.ru/TKEL6CU7P
HPPaIMOHAIILHBIX HEPABCHCTB
OCHOBHBIE METOIBI PELLL

60 IbT pEIICHHA https://m.edso0.ru/SO0OR8V677
HPPaIMOHAIILHBIX HEPABCHCTB
I'padmueckue meToab!

61 pELIEHNS NPPALMOHAIBHBIX https://m.edsoo.ru/CEFJGB7PP
ypaBHEHUH
I'paduueckue meTomp!

62 pEeLIeHNs UPPALMOHAIIBHBIX https://m.edsoo.ru/SDTMHOB9G

ypaBHEHUU



https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G

63

I'paduueckue MeTo b1
peleHMsl TOKa3aTeIbHbIX
ypaBHEHUU

https://m.edsoo.ru/PWK5FHR1I

64

I'padmueckue meToab
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

https://m.edsoo.ru/4W2972JPZ4

65

66

67

I'padraeckue meTomb!
pereHust JorapupMHUIECKUX
YpaBHEHUU

I'pacdmueckue metoan
pelieHus JorapuGMuIecKux
HEPaBEHCTB

I'paduueckue metoab
pelieHus JorapuGMuIecKux
HEPaBEHCTB

https://m.edsoo.ru/AYOLSVBQH

https://m.edsoo.ru/B7I9WE7LT

https://m.edsoo.ru/DQOJPAM35

68

['paduueckue meToapt
perieHus oKa3aTeIbHBIX 1
norapuMUYECKUX ypaBHEHUI

https://m.eds00.ru/2ZNOQX4IT5

69

70

71

I'paduueckue meToapt
perieHus oKa3aTeIbHBIX U
Jorapu(PMUYECKUX YpaBHEHUM

I'padmueckue meToab
pelieHus MoKa3aTeNIbHbIX 1
Jorapu(MUIECKUX HEPABEHCTB

I'padmueckue MmeToab!
pelIeHus: MoKa3aTeIbHbIX U
norapuMUYECKUX HEPABEHCTB

https://m.edsoo.ru/\WN6ON936V

https://m.edsoo.ru/5285JJ23I

https://m.edsoo.ru/H7RCFPHRQ



https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ

72

73

Konrponsnas pabora:
"UppauroHaibHEIE,
MoKa3areabHbIe U
norapudmudeckue
HepaBeHCTBA"

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETpHYECcKast pOpMbI
3anucy KOMIUIEKCHOTO YHciia

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

74

KommiekcHble uncia.
AnreOpanyeckas u
TPUTOHOMETpUYECKast (POPMBI
3aIMCH KOMIUICKCHOTO YHClIa

https://m.edsoo.ru/NXW7I10PUS

75

76

77

Apudmerndeckue onepauu ¢
KOMIIJICKCHBIMHU YK CJIaMU
Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YU CJIaMHU
N300pakeHre KOMIIEKCHBIX

YHUCCJI Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

https://m.edsoo.ru/13KLU4DRU

https://m.edsoo.ru/4AMH5SJ9B0

https://m.edsoo.ru/N8U560RS8

78

N3o0pakeHne KOMIJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
IJIOCKOCTH

https://m.edso0.ru/C7N4LUODS

79

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMITJIEKCHOTO
qucia

https://m.edsoo.ru/5VW220UC2



https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2

80

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTIO
qucia

https://m.edsoo.ru/YCWOXQ3E6

81

IIpuMeHeHrEe KOMIUIEKCHBIX
YUCell IS peIeHUs
(bU3HYECKUX U
TrEOMETPHUYECKUX 3a7a4

https://m.edso0.ru/M33HA2FT9

82

83

Konrponsnas padora:
"KommiekcHble yucia"

HaTypaJ'IBHBIe H O CIbIC YHCJIa

https://m.edsoo.ru/GUNT4PQPE

https://m.edsoo.ru/6L53P0CIQ

84

85

86

HarypanbHsle u nensle yucia

IIpumeneHne MpU3HaKoB
JEJIMMOCTH LIEJIBIX YNCEI
[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YHCEI

https://m.edso0.ru/9DAXEE1GO

https://m.edsoo.ru/XD2VU8Y 18

https://m.edsoo.ru/BKXH3VHMC

87

88

89

90

[IpuMeHeHne npu3HaKoB
nenmumoctu nensix uncen: HOJL
n HOK

[IpuMeHeHue npu3HaKoB
nenmumoctu nensix uucen: HOJL
n HOK

IIpumeHeHne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

[IpumeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
OCTaTKH I10 MOJYJIO

https://m.edsoo.ru/U549JT5GI

https://m.edsoo.ru/R9TIFXZWU

https://m.edsoo.ru/SFNDP0C41

https://m.edso0.ru/LNZN330RG



https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG

91

92

IIpuMeHeHne pu3HAKOB
JEJIMMOCTH LIEJIbIX YUCEIL:
anroput™ EBknnna s
pelIeHns 3a1a4 B LEJIbIX
quciax

KonTponbnas pabora: "Teopust
HeNbIx yucen"

https://m.edsoo.ru/ASOHTW28V

https://m.edsoo.ru/NCZOYIBFR

93

94

95

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBUS

Cucrema n COBOKYIIHOCTb
ypaBHeHHﬁ. PaBHocuibHbBIE
CUCTEMBI U CUCTCMBbI-CJICACTBUA

OCHOBHEBIE MCTO/bI PCIICHHA

CHCTEM U COBOKYITHOCTEH
palMoHaNIbHBIX YpaBHEHUH

https://m.edsoo.ru/6QAMHIW49

https://m.edsoo.ru/2NYFSL1RC

https://m.edsoo.ru/CKESHUS7T

96

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEN
UppaloHaAIbHBIX YPaBHEHHH

https://m.edsoo.ru/JKOPF5PM2

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYIHOCTEH
ITOKA3aTENIbHBIX YPAaBHEHUI

https://m.edsoo.ru/51Z5AIVWZ

98

99

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
MTOKA3aTEeNIbHBIX YPAaBHEHUI

OCHOBHBIE METOABI PELLIEHUS
CHCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/VUDYFBU4C

https://m.edso0.ru/104NP4AWEE



https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE

100

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/X1K82R4Y3

101

[IpumeHeHue cucrem Kk
PELICHNI0 MaTEMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3Iu4HbIX
obJacTelt HAyKH U peaibHOU
YKU3HU, UHTEpIIpETaLUs
MOJIyYEHHBIX PE3YJIbTATOB

https://m.edsoo.ru/FVBON9ARO

102

103

104

105

[IpumeHeHue cucrem k
PELICHNI0 MaTEMaTH4YECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U pealbHOMN
KU3HU, MHTEpIPETaLuUs
IIOJIyYEHHBIX PE3yJIbTaTOB

[IpuMeHeHne HEpaBEHCTB K
PELICHUIO MAaTEMATHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
obacTeil HayKH U peabHOM
KU3HU, UHTEpIIpETaLUs
ITOJIyYEHHBIX PE3YJIBTATOB

KonrtpomnbHas pabora:
"CucreMsl pallMOHAJIbHBIX,
UppaloHaIbHBIX
MOKa3aTeJIbHBIX U
orapu(MUIEeCKuX ypaBHEHUN"

ParmonanbHble ypaBHEHHUS C
napameTpamu

https://m.edsoo.ru/BS2BRDQ8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B



https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B

PanmonansHble HEpaBEHCTBA C

106 https://m.edsoo.ru/AX7UKVAVW
napaMeTpaMI/I
P

107 AHHOHAIBHBIC CHCTEMDI € https://m.edsoo.ru/CMKD4UGBP
HapaMeTpaMH
u

108 PPAUHOHATILHBIC YPABHEHIA, https://m.edsoo.ru/PFOEGIXEG
HepaBeHCTBa C napaMeTpaMH
4!

109 PPAIMOHATLHBIE CHETEMBT © hitps://m.eds00.ru/GVGKCPRIZ
napaMeTpaMI/I
II

110 OKA3ATCILHBIC YPABHCHIA, https://m.edso00.ru/QJ4K1Y35W
HepaBeHCTBa C napaMeTpaMH
II

111 ORA3ATCILHRIC CHCTEMBL © https://m.edso00.ru/M725624SQ
ImapamMeTpaMu
JI

112 OrapupMUICCKHE YpaBHEHUS, https://m.eds00.ru/114BBN6PR
HepaBeHCTBa C HapaMeTpaMH
JI

113 OrapuQMHHCCKUE CHCTEMBI ¢ https://m.edso0.ru/1US8V5YYB
napaMeTpaMH
T

114 PHTOTOMETPHHCCIHE https://m.edsoo.ru/J3E6M4K5P
ypaBHeHI/ISI C HapaMeTpaMH
T

115 PHTOHOMETpHHECKIE https://m.eds00.ru/KXSQIMLXW
HepaBeHCTBa C napaMeTpaMH
T

116 PHTOHOMCTPHHCCKHIE CHCTEMBL https://m.edsoo.ru/EGQYTSCMK
C napaMeTpaMH
HOCTpOCHI/Ie 1 UCCJIICOOBAHUC
MATCMATHYCCKUX MOI[CHCﬁ

117 peaJIbHBIX CUTYyaLUi ¢

IIOMOUIBIO YPaBHEHUH C
napameTpamu



https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK

118

119

120

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJeNen
peaIbHBIX CUTYaLU C
MTOMOUIBIO CUCTEM YPaBHEHUM C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJeNen
peaIbHBIX CUTYyaLU C
MIOMOIIBIO CUCTEM YPaBHEHUM C
napameTpamu

Kontponbnas pabota: "3agaun
¢ nmapametrpamu"

https://m.edsoo.ru/SYJHPEZ54

https://m.edso0.ru/07QRW54XJ

https://m.edsoo.ru/AUDRLEGIH

121

122

123

124

[ToBTOpeHue, 06001IEHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"VpaBHeHus"

[ToBTOpenue, 060061IeHNE,
cHUCTEMaTH3alMs 3HAHWIA:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
cucTeMaTHU3alus 3HaHUH:
"VYpaBaenus. CucTeMbl
ypaBHEHH"

[ToBTOpenue, 060061IeHNE,
cucTeMaTHU3alus 3HAaHHUMA:
"Hepasencrsa"

https://m.edso00.ru/Q96Z4GTOB

https://m.edsoo.ru/LDDJV3J2C

https://m.edso00.ru/0T5CT6Z9Y

https://m.edso0.ru/785E3G27D

125

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3als 3HaHUH:
"HepaBencrsa"

https://m.edsoo.ru/JNOOB5EMJ



https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ

126

[ToBTOpeHue, 06001EeHNE,
CUCTEeMaTH3alusl 3HAaHH:
"HepaBencrna"

https://m.edso0.ru/S60BDW8R5

127

[ToBTOpeHue, 06001EeHNE,
cHCTeMaTHu3allus 3HaHUM:
"IIponsBonHas u eé
npuMeHeHue"

https://m.edso0.ru/9ZPIBFWS3

128

[ToBTOpeHme, 06001EeHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHeHue"

https://m.edsoo.ru/ITBR16TV4

129

130

131

132

[ToBTOpEeHME, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHeHue"

[ToBTOpenue, 06061IeHNE,
CUCTEMATHU3AIUs 3HAHHM:
"NuTerpan u ero npumexnexue"

[ToBTOpenue, 06001IeHNE,
cUCTeMaTh3aIys 3HAHMI:
"OyHKIMN"

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTh3aIys 3HAHMI:
"OyHKIMN"

https://m.edsoo.ru/2FTL33S5B

https://m.edsoo.ru/20Y4E5B2P

https://m.edsoo.ru/O9UIWIKA2

https://m.eds00.ru/QY81HGQOQV

133

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3als 3HaHUH:
"OyHKIIN"

https://m.edso0.ru/8Q9LO0YAR1

134

Hrorosas KOHTPOJIbHAsA pa60Ta

https://m.edsoo.ru/BMDRMCOPG



https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/BMDRMCOPG

135 Hrorosast kKoHTpoOIJIbHAsE paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7
I1 600
136 OBTOPEHHE, 0BO meHI:Ie’ 1 https://m.edso0.ru/SANNIWXQM
CHCTEMaTH3allns 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME



https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh MOHATHSMM: pallMOHAIBHOE M JEMCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTnyeckue omepanuu  C  PAalUOHAIBHBIMH |
' JEHCTBUTENIbHBIMU YUCIIaMU
13 BbmonHATe  npuONMKEHHBIE — BBIYUCICHMS, UCHOJIb3ys  IpaBUia
' OKpYIJIEHUS, J1eN1aTh NPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIUMCIICHUH
OnepupoBaTh NMOHATUSIMU: CTEIEHb C LIEJIBIM [OKa3aTesieM, CTaHJapTHas
14 ¢dopMa 3amucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpajlbHOW CTENEHU;
' UCIIOJIb30BaTh MOAXOAILYI0O (GOpPMY 3amucu AEHCTBUTEIbHBIX YUCEN IS
pelLIeHHs IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATHSIMM: CUHYC, KOCUHYC M TAaHI'€HC IPOU3BOJIBHOIO
1.5 yIiia; WCIOJIb30BaTh 3allMCh MPOU3BOJIBLHOTO YyIja 4Yepe3 oOpaTHbIC
TPUTOHOMETpHUECKHE (PYHKUIUU
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppaloOHaIbHOE YPaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHHE
59 BoinonHATe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXKEHUH U
' pemaTh TPUroHOMETPUUECKHE YPaBHEHUS
BoImonHATe Mpeobpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIPQXEHUI M pelaTh OCHOBHBIE THIIBI IENbIX, PAlUOHAJIbHBIX H
UPPALMOHATILHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS W HEPAaBEHCTBA Ul PEIICHUS MaTeMaTHYECKUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MopnenupoBaTh peajibHblEe CHUTyallUM Ha SI3bIKE aireOpbl, COCTABISATH
2.5 BBIpa)KEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3ajauM, UCCIIEeI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOJIL30BaHUEM arrapara aareopsl
3 OyHKIMHN 1 TpadUKu




OnepupoBaTb MNOHATUSAMH: (YHKIHS, CIIOCOOBI 3akaHus (DYHKIUH,

3.1 00JacTh OmMpeAeNeHussT M MHOXKECTBO 3HAaYeHUW (QYHKIUH, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PYHKITUN
39 OnepupoBath MOHATHSAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPAaBHEHHI
34 Crpoutb W uuTarh Tpaduku JIUHEHHONW (QYHKUIUHM, KBaJpaTHUYHOU
' GbyHKIMH, cTeneHHON (QYHKIIUU C LIeTIbIM MToKa3aTeIeM
Ucnonb3oBate rpadguku (GYHKIUN I8 KUCCIEIOBAHUS MPOIECCOB H
35 3aBUCHUMOCTEH TP pPEHICHUH 3a7ad U3 APYruX Y4eOHBIX NPEIMETOB H
' peaTbHON  JKHM3HH, BBIpaXaTh (QOpPMyJaMU 3aBUCUMOCTH  MEXKIY
BEJIMYUHAMU
4 Hauana marematnyeckoro anammsa
41 OnepupoBaTh MOHATHSIMHU: IIOCIEAOBATEILHOCTh, apu(METHUYECKasT |
' reoMeTpHuuecKas Mporpeccun
OnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAarOIasi reoMETpUYecKast
4.2 nporpeccusi, cymma OECKOHEYHO  YOBIBAIOIEH  T'€OMETPUYECKOU
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnosb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEW W IMPOTPECCHM A
' pellleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [Uis ONUCAHHS
5.2 PEANTBHBIX TIPOIIECCOB U SBJICHUH, TIPU PEIICHUN 33124 U3 JPYTUX YISOHBIX
IPEIMETOB
53 OnepupoBaTb  MOHATUSMH:  OINpEACICHHE, TEOpeMa,  CIEICTBHE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon N
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MOHITUSIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCIIOJIb30BaTh
1.1 MPU3HAKK JIETUMOCTH WENbIX YHCEN, Pa3JIoKeHHE YWCiIa Ha TPOCThIC
MHO>KUTENH JUIsl pEIIeHNUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTEIIEHB C PAIlMOHAILHBIM MTOKA3aTeIeM




1.3

OnepupoBaTh MOHATUSMHU: JOTapuUpM YHCIIa, JECATUIHbIE U HATypaJlbHbIC
norapudMbl

2.1

YpaBHEHMs U HEPABEHCTBA

[IpumeHsTh CBOICTBAa CTEMEHU Ui MpeoOpa3oBaHUS BBIPAKEHUH,
OIEepUpPOBaTh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BrimonsaTe npeoOpazoBaHUs BBIPAKEHHN, COIEPKAIIUX JIOTapu(MBI,
OIEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JOrapU(PMUUECKUX YPaBHEHHUHM U HEPABEHCTB

2.3

2.4

2.5

Haxoauts pemenus NpocTenInx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHHUH U €€ PEIICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX  YPaBHEHHMH Ul pELICHHUs
IIPAKTUYECKUX 3a7a4

Haxomute  pemieHuss OpOCTEHIIMX CHCTEM U COBOKYIIHOCTEH
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB

2.6

3.1

MopnenupoBaTh peajibHblE CHUTyallUM Ha SI3bIKE aireOpbl, COCTaBISATH
BBIPQXCHUSI, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI 10 YCIIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM aIlIapara ajareOpsl
OyHKIMK U TpaduKu

OnepupoBaTh MOHATHAMHU: MEpUOANYECKAas (DYHKIUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (DYHKIWHU, HauOoIblIee U
HauMeHbIlee 3Ha4eHHs] QYHKIIMU Ha TPOMEXKYTKE; UCIOIb30BaTh UX AJIs
uccienoBanus QyHKINUU, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATHIMU: IpadUKH MOKA3aTEIBHOMN, TOrapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKUIMHA; u300paxarb UX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIs PELLICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N306paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKU JIMHEHHBIX
YpaBHEHUH W UCHOJB30BaTh MX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUH

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HUCCIENOBAaHUS NPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YU€OHBIX AUCLUUILIINH

Hauama MaTemMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSAMH: HEMpPEpPhIBHAS  (PYHKIUSA, MPOU3BOIHAS
(GYHKIIMMA, WMCHOJb30BaTh TEOMETPUUYECKUA H  (PU3HUECKHH CMBICI
MPOU3BOAHON JIJTA PELICHUS 3a/1a4

Haxoaute ITPOU3BOAHBIC 9JICMCHTApPHBIX (I)YHKI.[PIfI, BBIYUCIIATH
MMPOU3BOJAHBIC CYMMEI, IPOU3BCACHU, HACTHOI'O (I)YHKL[I/If/’I

Hcnonp3oBaTh MPOW3BOAHYIO JUId  HMCCIENOBaHMA  (QYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB




Hcnonn3oBarh MOPOU3BOJHYIO I HAXOXACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIAIHBIX, B TOM YHCJE COIMAIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MNOHATUSMH: TEPBOOOpa3Has ¥ HWHTErpal; MOHUMATh
' reOMETPUYECKUI U (PU3MUECKHI CMBICIT HHTETpaja

46 Haxogute mnepBooOpa3Hble 3JEeMEHTapHbIX (QYHKIUN, BBIYUCIATH
' uHTerpai no ¢popmyie Herorona — JleliOnura

47 Pemate npukianHbie 331241, B TOM YHCIIE COIMATBHO-?)KOHOMUYECKOTO U

(1)I/I3I/IIICCKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTUYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJUuYecKue  apodu.  Apudmernyeckue  Oomepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPEOOPa30BaHUS YUCIOBBIX BbIpaxkeHUU. IIpumeHnenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢Gopma 3aruch JEeHCTBHUTEIHHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmield (GOpMbl 3alIUCH JEHCTBUTEIBLHBIX YUCET IS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypaJbHOM creneHH. J[eHCTBHsS ¢ apuMETHUECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppaiiMOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHHM 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUW Qynkuuu. Hynmu QyHkumm.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpyXKHOCTb, ONpEAETICHUE TPUTOHOMETPHUYECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomerpuueckas mnporpeccun. beckoHeuHo yObIBaromas
4o  TEOMETPHYECKas NMPOrpeccus. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omnepanuyd Haj MHoecTBamH. Jluarpammer Ditnepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armnmapara JUisi OINHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEeHMS U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 CucteMbl JHMHEHHBIX ypaBHEHUH. PerieHue NPUKIAAHBIX 3aJad C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl ¢GyHKIUH. HamOosblliee W HavMEHbIlIee 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBHUCHUMOCTEH, KOTOpble BO3HMKAIOT MPHU PEUICHUH 3aJad U3 IPYIHX Y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeHeHne MPON3BOAHON ISl HAXO0XKICHUS HAUTYYIIIETO PEUICHHS B TPUKIIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomerpudeckuii u puznueckuil cMpIci. Berancnenue uuterpania mno

dbopmyne HetoTona — JleitOuuiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, mnpeoOpa3zoBaHHs JIPOOHO-pAllMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOM3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTE NPUMEPbI MATEMATHYCCKOIO0O MOACIIMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMsI, HEPAaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHA C MCIOIb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, MHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JAaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduaecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUUCIISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CITy4aiiHasi BeJIMYMHA, pPaclpelesieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA HM3YYCHHBIX pACIPEACICHUN IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBAThH OHATHSIMH: COUYCTAHHE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IINIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapanienenumnesn, Mpu3Ma, Nupamuia, (Gurypa U TMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUs KOHYCa M LIWJIMHIPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE MPOBOAUTH KilaccuPUKanuioo Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HCIOJIh30BATh T'COMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroi, IUIOIaib, OOBEM, IJIONIAh TOBEPXHOCTH), UCHOJIb3Ys
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOMU3BEIACHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPaBWIIA OKPYIVICHHS, NPHKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl JTHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (QyHKUUS C HaTypajdbHbIM M LEJbIM Ioka3ateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnToTrsl rpadukoB ¢ynkuuid. CpoiicTBa (GYHKUUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIe 3JIeMEHTAPHBIX (HYHKIUI
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






