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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «AnreOpa» sBISETCS OJHUM W3 Hambojee 3HAYMMBIX B
porpaMMe CpeIHero OoO0IIero oO0pa30BaHMS, IMOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTANbHYIO 0a3zy Ui H3y4eHUsI BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JAPYTrodl CTOPOHBI, (POPMUPYET JOTUYECKOE M aOCTPaKTHOE
MBIIUICHHE  OOYYaloOIMXCs Ha  ypOBHE, HEOOXOAMMOM JUIsl  OCBOCHUS
WH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH M JPYTUX JUCHIHUILUINH. B
pamMKax JTaHHOTO Y4eOHOTrO Kypca OOydJaroImuecs OBIIAJIEBAIOT YHHBEPCATbHBIM
S3BIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyIuUpyeT CBOM JOCTIKEHUS B
MaTteMaTu4eckou popme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JOKAa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone wsyuenus yueOHOro Kypca «Anredpa» oOydaromipecs MOTydaroT
HOBBIA OMNBIT PEHICHHUS MPHUKIAIHBIX 33/]a4, CaMOCTOSTEIBHOTO TOCTPOCHHUS
MaTEeMaTHYECKUX MOJEeNIed pPeambHBIX CHUTYyallMid, WHTEPIPETAlUA TOTy4YEeHHBIX
pellieHui, 3HAKOMSTCS C NpUMEpaMH MaTeMaTHYEeCKHMX 3aKOHOMEPHOCTEH B
IpUpoJIe, HAyKe U UCKYCCTBE, C BHIJAIOLIUMUCS MaTEMaTHYECKUMU OTKPBITUSMU U
UX aBTOPaAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIolel MpOJOJDKUTENIbHOM  KOHUEHTpAalud BHUMAaHMUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykrype yueOHOro Kkypca «AnreOpa» BbIAEICHBI CIEIYIOIINE
COZIEpKaTEbHO-METOANUECKHe JIMHUU: «Yucna W BeMHUCIEHUS Y, «DYHKIMHA |
rpadukm», «YpaBHEHHs] U HEepaBeHCTBa», «Hadama mMaTemaTHueckoro aHaimzay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COAEPKATEIbHO-METOJUYECKHE JIMHUN



U3y4aloTCs Ha MPOTSHKEHUM ABYX JIET OOy4YeHMs] HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHMsI, €CTECTBEHHO IOMOJHSAS JpYr Jpyra M IOCTENEHHO HaCHIIIasCh
HOBBIMU T€MaMU U pazjaenamu. JJaHHbIi y4eOHBIN Kypc SBISETCS UHTETPATHUBHBIM,
MIOCKOJIbKY 0O0BeAMHSIET B cebe cojepKaHUE HECKOJBKHX MaTeMaTHYeCKIX
JTUCIMIUINH, TaKWX Kak airebpa, TPUTOHOMETPHUS, MAaTEMaTHYCCKUH aHalu3,
TEOpUsi MHOXKECTB, MaTeMarudeckas Jioruka u jApyrue. Ilo mepe Toro kak
oOyJaroIuecs: OBIAJEBAIOT BCE Oojiee MIMPOKUM MaTEMaTHUYECKHM ammapaToM, y
HUX T[IOCJIEIOBATEIbHO (OPMHUPYETCS W COBEPIICHCTBYETCS yMEHHE CTPOWTH
MaTEeMaTHYECKYI0 MOJEIb PEAIbHON CUTYaIluu, IPUMEHATh 3HAHWS, TOTYyICHHBIC
Opu  U3y4YeHWH  y4eOHOro  Kypca, I pEUIeHHs  CaMOCTOSITENIBHO
chopMyITUPOBAHHON MAaTeMaTUYECKOW 3a/Ja4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBeplIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKIIOYAIOMINX B C€0sl MCIOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTepaIiu, a TaKkxkKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJBKY B KaxKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TakXke 3anad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jlannast copepkatenbHasi TUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBl JJI PEIIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTeprana. M3ydeHue CTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIN30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeNbHON JTUHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIUK, UCTI0JIb30BAHUIO aHAJIOT .

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTb HMX HauOOJbIINE W HaWMEHbINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIOIINXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MAaTEMAaTUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOAMYECKask TUHUSA «MHOKECTBa U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MATEMaTUKUM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEJICTEHHBIM
paBuiIaM  IOCTPOCHMSI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueObHOM Kypce «Airedpa» HPUCYTCTBYIOT OCHOBBI MaTeMaTH4ECKOIrO
MOJICIUPOBAHUS, KOTOPbIE MPHU3BAHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABHIKOB
IIOCTPOCHHUSI MOJIEJIEN pPEaJbHbIX CUTyalHM, HCCIENOBAaHUS OTUX MOJECIEN C
NOMOIIbIO anmnapara anreOpbl MU MaTeMaTHYeCKOro aHajiu3a, HHTEpIpeTaluu
MOJIYYEHHBIX PE3yNbTaToB. Takue 3a7aHusl BIUIETEHbI B KaXKIbli M3 pa3/iesioB
IpPOrpaMMbl, MOCKOJIBKY BECh MaTepuasl y4eOHOro Kypca HIMPOKO HCIOJIb3YEeTCs
JUISL pelieHusl NMPUKIaaHbIX 3aaa4. [Ipyu pemieHun peanbHbIX MPAKTHUYECKUX 3a/1ad
oOyuaroluecs Pa3BUBAIOT HaO0JII0aTENILHOCTD, YMEHHE HaxXOJUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsl, HUCIOIb30BaTh AaHAJIOTHUIO, O0000IIaTh U
KOHKPETU3UPOBATHh MpodieMy. JledarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB
pelIeHUs] NPUKIaJAHBIX 330a4 OpPraHU3yeTCs B IPOLECCE H3YYEHHUS BCEX TEM
yueOHOro Kypca «Anredpa.

Ha uzyuenue yuebHoro xypca «Anredpa» orsoautcs 272 vaca: B 10 kiacce —
136 yacoB (4 yaca B Hezenm0), B 11 kimacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue npodu. IlpuMmeHeHue npodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIA
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[TpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI pELICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U ONIPEIEIUTEIIEH.

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

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3agaHus (QyHKIuU. B3auMHO o0O0patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKonmocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas GpyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 151 peLICHUs] YPABHEHU.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHMsI ITOCJIEAOBATEIBLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAOIIEH MeOMETPUUECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOYkH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKui CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHO! K rpaduky QyHKIUU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas U TPUTOHOMETpUYECKas (OPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIIeHUs (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOW OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(MUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



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

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIPEIENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA» (YTJIYBJIEHHBIA VPOBEHL) HA VYPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOT'O U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C WX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMWs, 3TUYECKOTO IMOBEIAEHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MaTEMATUYEeCKUX 3HAHUW IS pelieHus 3aJad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTUN, OTHOIICHUN  MEXIAy TMOHATUSAMU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTo 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  HWCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha TOUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYATBLHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHCHUSI HECKOJIBKHMX JTIOMICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOErO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: pPaAllMOHAIBHOE 4YHCIO0, OCCKOHEUHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CcBOOO/IHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOYIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBI0O MAaTPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIbHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEU;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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 ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeJabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypajbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TIOCTPOCHHUE UX TPaPUKOB;

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

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIu3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELICHUs peajbHBbIX 3aJad IMPUKIATHOIO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMaTHUYECKOro aHajM3a KakK aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSMHU: INIEpBasl U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMM: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboueill mporpammbl yuyeOHOIro
Kypca «AnreOpay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelIeHus 3a1ad, IPUMEHATh
anroput™m EBkina;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOYJIO, 3alKUChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHWCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YKciia B anreOpandyeckol u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

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, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuare paloOHaJbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyalldd Ha S3bIKE alureOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIUPOBAHUA W MCCIEAOBAHUS peaTbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOM3BOAHYIO Il HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh NEePBOOOpa3HBIC HIEMEHTAPHBIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus nuddepeHnanbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jieioB u
KoHnTpoJbHbie

n/n TeM MPOrpaMMbl Bcero
padoThI

duekTpoHHbIe (LM (pPOBbHIE)
IIpakTHYeckue

5 o0pa3oBaTe/bHbIC Pecypchl
padoTshI

MHO0k€eCcTBO J1eHCTBUTENBHBIX

9ucesl. MHOrO4IEHBI.

PanvoHaneHbIE ypaBHEHMS U 24 1
HepaBeHCTBa. CHCTEMBI

JIMHEWHBIX YpaBHEHUN

OyHKIUYN U TpapuKH.
Crenennast GyHKIHUS C IETBIM 12 1
[IOKa3aTeneM

ApudmeTrnueckuii KOpeHb N-
oi1 crenenu. MppanunonanbHbie 15 1
YpaBHEHHUS

IToka3zarenbHast QyHKIMSL.

10 1
IlokazarenabHble ypaBHEHUS

Jlorapudmuueckas GyHKIUS.

18 1
Jlorapudmudeckue ypaBHEHUS

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

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

T
PUTOHOMETPHYECKHE 99 1

BBIPA)KCHMS U YPaBHEHUS

[MTocnenoBarenbHOCTH U
HpOrpecCHH

10 1

HenpepriBable GhyHKIIUY. 20 1
[IpousBoanas

https://resh.edu.ru/subject/lesson/6314/start/

[ToBTOpeHME, 00001IEHNE, 5 2



https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/6314/start/

cUCTeEMaTH3alusd 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie ncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

MHo0k€eCcTBO, Onepauu Hal
MHO’KECTBAaMU U MX CBOICTBa
Huarpammsl Ditniepa-Benna
[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOT'O anmnapara JJis
pelieHus 3a1a4y

PanumonaneHble yncna.
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
MPOLICHTHI, OECKOHEYHBIE
NePUOANYECKHUE TPOOH

PanuyonansHBIC UKCA.
OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOH,
MPOLICHTHI, OECKOHEYHBIC
MEPUOIUUECKHE TPOOH

[Tpumenenue 1poOeii u MpoLEHTOB
JUISl peIIEHUs NTPUKJIAHbIX 3a/1a4
[Tpumenenue apoGeii u NPOIIEHTOB
JUIS peLLICHUs NIPUKIIAIHBIX 3a7a4

JlelicTBUTENIbHBIC YHCIIA.
PanmonansHble U HppallMOHAIIBHBIE
qucua

https://resh.edu.ru/subject/lesson/4730/start/149073/

ApudmeTrnueckue onepanuu c



https://resh.edu.ru/subject/lesson/4730/start/149073/

I[GﬁCTBHTGJIBHLIMH qucjiaMu

10

11

Monyiib 1€MCTBUTENBHOTO YUCTIA U
€ro CBOMCTBa
[TpuGm>xEHHBIC BEIYMCIICHHUSI,

IIpaBuJIa OKPYTJICHUS, IPUKUIKA U
OILICHKA pe3yJIbTaTa BbIUMCICHHH

12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPABEHCTB

14

15

16

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHoOrowieHsl OT OJHON EPEMEHHOM.
Jlenenve MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy
MHOTOYJICHBI C EITBIMH
koadunmentamu. Teopema Buera

https://resh.edu.ru/subject/lesson/5298/start/326969/

17

18

19

Pemenne cucrteM TUHENHBIX
ypaBHEHUU

Pewienue cucreM JIMHENHBIX
yYpaBHEHUN

Matpuia cucTemsl JIMHEHHBIX
ypaBHeHU. OnpenennuTenb MaTpULIbl
2x2, ero reoMeTpU4IECKUI CMBICI U
CBOICTBa; BBIYMCIIEHUE €70 3HAYECHNUS



https://resh.edu.ru/subject/lesson/5298/start/326969/

20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

21

IIpumenenue onpenenuTests s
pPeICHUA CUCTCMBI JIMHENHBIX
ypaBHEHUI

22

23

24

Pemenne npukiagHpIX 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUI

Penienue npuknagHeIx 3aau c
IIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

KoHTtposbHas padora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHeHHH"

25

DyHKIUS, CTIOCOOBI 3aJaHus
¢ynkunu. Bzaumao o6patHbie
¢ynkunu. Komnosuuus ¢pynkunit

26

27

28

I'paduk pynkuun. dnemeHrapHbie
npeoOpaszoBanus rpadukoB QyHKIUN

Ob6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHu pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MMOCTOSTHCTBA
YérHble 1 HeUETHBIEC (DYHKIINU.
[lepronnyeckue pyHKIUU.
[IpomexyTKH MOHOTOHHOCTH
byHKIIIN




MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Hawnbonbiiee n HaMMEHbIIIee 3HAUCHUE
(GYHKIIMH Ha IPOMEKYTKE
30 HHHefIHaH’ KBa/|paTHHas U APOOHO- https://resh.edu.ru/subject/lesson/5175/start/326686/
AuHeWHas QyHKIHH
31 DJIeMEHTapHOE MCCIICIOBAaHUE U
MoCTpoeHne rpauKoB ITUX PYHKITUN
39 DJIeMEHTapHOE MCCIICIOBAaHNE U
MoCcTpoeHue rpauKoOB ATUX (HYHKIUN
CTeneHp ¢ MeNbIM MOKa3aTeIeM.
33
bunom Herotona
34 CTerneHs C 1eNIbIM TTOKa3aTelIeM.
bunoMm HeroToHa
CrernenHast QyHKIUS C HATYPATbHBIM
35 U LIEJIBIM ITO0Ka3aTeaeM. E€ cBolicTBa u
rpaduk
36 KonTponbHnas pabora: "Crenennas
¢ynkus. E€ cBoiicta u rpaduk"
37 Aqu)MeTquCKHH KOpeHb . https://resh.edu.ru/subject/lesson/5498/start/272542/
HaTypaJbHOM CTENICHU U €r0 CBOMCTBA
38 Aqu)MeTqu CHHH ROpEHb . https://resh.edu.ru/subject/lesson/5498/start/272542/
HaTypaJbHOM CTENIEHU U €r0 CBOICTBA
[TpeoOpazoBaHus YUCITOBBIX
39 BBIPKEHUH, COJIEPKAIUX CTETICHU U
KOPHH
[IpeoOpazoBaHUs YUCIOBBIX
40 BBIPOKEHHM, COJEPKALTUX CTETICHU U

KOpHU



https://resh.edu.ru/subject/lesson/5175/start/326686/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/

41

[IpeobpazoBanus YMCIOBBIX
BBIPOKEHUI, COJIEPKAIIUX CTETICHU U
KOpHHU

42

HppanuonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHAIBHBIX YPABHEHUN

https://resh.edu.ru/subject/lesson/5569/start/159263/

43

44

45

HppaunoHanbHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PELLICHUS
UPpPaLMOHATIbHBIX YPABHEHUM
HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
MPPALMOHATIBHBIX YPAaBHEHUN
PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUU
MPPALMOHAJIBHBIX YPaBHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
MPPALMOHAIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
VPPaLMOHATIBHBIX YPABHEHUN
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
UPPALMOHATIBHBIX YPABHEHUN

49

CaoticTBa U rpaguK KOpHs N-oi
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTENEeHH C HAaTYpaJIbHbIM ITOKa3aTeIeM

50

51

CgoiicTBa u rpaduk KOpHs N-0if
CTeNeHH KakK (QyHKIMH 0OpaTHOM
CTEIEHNU C HAaTypaJbHbIM MOKa3aTeIeM

KonTtponbHas padora: "CsolicTBa u
rpaduK KOpHs N-Oi CTETeHH.



https://resh.edu.ru/subject/lesson/5569/start/159263/

Wppannonanbuble ypaBHeHuUs'

CreneHb ¢ panirOHaJIbHBIM

52 . N https://resh.edu.ru/subject/lesson/4729/start/159013/
II0Ka3aTeJeM U e€ CBOWCTBA
53 Crenens ¢ paL[I/IOHaJ'IB?BIM
IIOKa3aTeleM U €€ CBOWCTBA
54 Crenens ¢ pallMOHAIbHBIM
II0Ka3aTeseM U e€ CBOWCTBa
55 Howasatensuast ¢ymkuis, e¢ ceoficrsa https://resh.edu.ru/subject/lesson/3841/start/225573/
u rpadux
56 Hcnonws3oBanue rpaduka GyHKIUU
JUIsl pELICHUs] ypaBHEHUN
57 Hcnonp3oBanue rpaduka GpyHKIun
JUISl peIIEHUs] YPABHEHUI
[ToxazarenbHble ypaBHEHUS.
58 OcHOBHBIE METOIbI PELLICHUS https://resh.edu.ru/subject/lesson/5627/start/159321/
ITOKa3aTeJIbHBIX YPaBHEHHUU
[ToxazarenbHblE ypaBHEHUS.
59 OcHOBHBIE METO/BI PELLICHUS
IIOKAa3aTeNbHbIX YPAaBHEHUN
ITokazarenbHble ypaBHEHHS.
60 OcHOBHBIE METOBI PELLICHUS
NIOKAa3aTeNbHbIX YPAaBHEHUN
KonTponbnas pabota:
61 "TlokazarenpHast (yHKIIHS.
IToka3zaTenbHble ypaBHEHUA"
Jlorapudm umncna. CBoiicTBa )
62 https://resh.edu.ru/subject/lesson/5753/start/272574/
norapupma
63 Jlorapudm umncna. CoiicTBa



https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
https://resh.edu.ru/subject/lesson/5753/start/272574/

norapudma

64

Jlorapudm yucna. CoiicTBa

aorapudpma
65 JleCATHHEIE i HATYPATLHEIC https://resh.edu.ru/subject/lesson/3823/start/198625/
JorapudMbl
66 JlecsiTHuHBIC U HATYpaJIbHBIE
J0rapupmbl
67 [IpeobpazoBanue BbIpaKEHHIH,
COJepKAIINX JIOTapH (MBI
68 [IpeoOpazoBaHue BhIpAKECHUIH,
coJIeprKalIuX Jorapudmol
69 [Ipeobpa3zoBanue BhIpaXeHUH,
COJep KAIINX JIOTapH(PMbI
70 HoruapmbMquCKaﬂ Pymicuns, 8 https://resh.edu.ru/subject/lesson/3834/start/198687/
CBOMCTBA U Tpaduk
7 Jlorapudgmuueckas GyHKIus, e
CBOMCTBa U rpaduk
7 Hcnonws3zoBanne rpadrka GyHKIIUN
JUISL pEIIEHUs] YPaBHEHU
73 Hcnonb3oBanue rpaduka GyHKIUN
JUTSI pEIIeHUs YpaBHEHUH
Jlorapudmuueckre ypaBHEHUSI.
74 OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru/subject/lesson/4732/start/198842/
norapupMHUECKUX YpaBHEHHMA
Jlorapudmudeckue ypaBHEHHS.
75 OcHOBHBIE METO/IbI PELIEHUS
norapu(pMHUECKUX YpaBHEHHIA
76 Jlorapudmuueckre ypaBHEHUS.



https://resh.edu.ru/subject/lesson/3823/start/198625/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4732/start/198842/

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

" norapu(pMHUECKUX YpaBHEHHHA

78 PaBHOCHIIBHBIC TTEPEXOIbI B PEIICHUH
JOTapu(PMHUECKUX YPaBHEHUIN
KonTtponsHas pabora:

79 "Jlorapupmuueckas ¢yHKIIHUSA.
Jlorapudmuueckue ypaBHeHus"

80 (CHHYC, KOCHHYC, TAHIEHC H KOTAHTCHC https://resh.edu.ru/subject/lesson/6019/start/199181/
YHUCIIOBOTO apryMeHTa

81 CHIC, KOCHHYC, TAHIEHC H KOTAHTEHC https://resh.edu.ru/subject/lesson/4735/start/199274/
YKHCIIOBOTO apTyMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHUCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 oTpezieNieHue TPUTOHOMETPUIECKHIX
(GYHKIIMI YMCIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

85 ornpezeNieHue TPUTOHOMETPUIECKIX
(GYHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUICCKUE
bopMyIibt

87 OCHOBHBIE TPUTOHOMETPUUIECKUE
bopMyIibl

88 OCHOBHBIE TPUTOHOMETPUUIECKUE



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://resh.edu.ru/subject/lesson/4735/start/199274/

bopmybt

OcCHOBHBIE TPUTOHOMETPHYCCKUEC

89 bopmybl

90 IIpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUIN

01 [IpeobpaszoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUI

92 [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHUN

03 [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUMN

94 igamBiHeﬁI;pHmHOMeTpmecmx https://resh.edu.ru/subject/lesson/6314/start/

95 Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUU

96 ;iiii;;p HToHOMETpHHECKIX https://resh.edu.ru/subject/lesson/6320/start/200020/

97 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

08 Pemenune TpuroHoMeTpuuecKux
YPaBHEHUN

99 Pemenune TpuroHoMeTpruuecKux
YpaBHEHUNU

100 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U

TPUTOHOMETPHUYECKHUE ypaBHEHUs"



https://resh.edu.ru/subject/lesson/6314/start/
https://resh.edu.ru/subject/lesson/6320/start/200020/

ITocmemoBaTeIbHOCTH, CIIOCOOBI

102 3aIaHus I10CIIeN0BaTEIbHOCTEN.
Metoa MaTreMaTHYeCKOM MHIYKIIUU
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

103 nociea0BaTeNnbHOCTU. McTopus
aHanm3a OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoneo yosiparowas https://resh.edu.ru/subject/lesson/4921/start/200887/
reOMEeTPHYECKast TPOrPecCcus

107 CymMma 6eckOHEeuHO yObIBaroIei
FEeOMETPUUECKON MPOTrPECCHH
JIuHeWHbIN 1 SKCITOHEHIIMATbHBIN

108 poct. Hucno e. DopMyiia CIIOKHBIX
MPOLIEHTOB
JInHeWHBIN 1 SKCITOHEHIIMATBHBIN

109 poct. Hucno e. @opMyiia CIIOKHBIX
MIPOIICHTOB
Hcnonp30BaHue IPOTPECCUU TS

110 pelieHus peaibHbIX 3a71a4
MIPHUKJIATHOTO XapaKTepa

111 KonTtponpHas padora:
"ITocnenoBarenbHOCTH U Mporpeccun”

112 HenpepbiBHBIC QYHKITUN B HX
CBOICTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKUIUN

114 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha



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

OTpe3Ke

CgoiicTBa (YHKIIMI HEMPEPHIBHBIX Ha

115
OTpe3Ke
116 MeTto MHTEpBAIOB ISl pEIICHUS
HEPABEHCTB
117 MeTto UHTEPBAJIOB VISl PEILIEHUS
HEPABEHCTB
118 MeTto UHTEpPBAJIOB ISl pEIICHUS
HEPABEHCTB
119 [TpuMeHeHne CBOMCTB HETIPEPHIBHBIX
GbyHKIMH 715 perenust 3a1a4
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4
121 [lepBasi u BTOpas MpOU3BOIHBIC
byHKIUN
122 Omnpenenenue, TeOMETPUIECKUI
CMBICT IPOU3BOHOM
123 Onp eaeneHHUe > usweckuii eupicn https://resh.edu.ru/subject/lesson/4923/start/
IIPOU3BOTHOU
124 YPABHCHHE KACATCALHOI K rpadpuky https://resh.edu.ru/subject/lesson/3976/start/201104/
byHKIIUHN
195 YpaBHeHUe KacaTebHOU K TpaduKy
byHKIIUN
126 HpOHSB(iHHHe SJIEMEHTAPHbIX https://resh.edu.ru/subject/lesson/6114/start/201073/
byHKIHMA
127 [IpousBoIHBIE PTIEMEHTAPHBIX
byHKIII
128 [Ipown3BoHAs CyMMBI, TPOU3BEICHUSI, https://resh.edu.ru/subject/lesson/3954/start/201011/



https://resh.edu.ru/subject/lesson/4923/start/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/3954/start/201011/

YaCTHOTO ¥ KOMITO3UINH (DYHKIUN

HpOI/ISBOILHaH CYMMEI, ITPOU3BCACHUA,

129 y 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
130 [Ipon3BoHAS CyMMBI, TPOU3BEICHHUSI, 1
YaCTHOTO ¥ KOMITO3UIIUH (DYHKITHI
131 KonTtponpHas padora: "[Iponssoanas” 1 1
[ToBTOpEHME, 0600IICHUE,
132 cucTeMaru3anus 3HaHuil: 1
"VpaBHenus"
133 [ToBTOpEHME, 0000IICHUE, 1
cucreMarusanus 3HaHuil: "OyHkuun"
134 Wrorosas koHTpoJibHasA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa
136 [ToBTOpeHwMeE, O606HI€HI§G, 1
CHUCTEMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne i/

Tema ypoka

[Ipumenenne npou3BOHON K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

HCCICOOBAHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTB
H DKCTPCMYMBI

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIIEIOBAaHHIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U OKCTPEMYMBI

[Ipumenenne npou3BOIHON K
Hccae0BaHuI0 (DYHKIIMI HAa MOHOTOHHOCTD
U OKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIeI0BaHMI0 (YHKIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

Haxosxaenne HanOoIbIIero u
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GyHKIHMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxaenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIETO 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne npou3BOTHOM ISt
HaxO0’KJICHUSI HAWJTYYIIETO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus pyHKiui

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHMCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIie 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPAZHBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTErpaa mno
dbopmyne Hetotona-Jleitoaua

08 Brruncnenue onpeien€HHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuna

29 IIpumeHeHne nHTerpana 1Jisd HaX0XACHUS
IO IeH TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpana 1Jis HaX0XACHUS
00BEMOB reOMETPUYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTuueckoe MOAECITMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpaszHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanMoOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIBI pELICHNUS
MppaIMOHAIIEHBIX YPaBHEHHH
62 I'paduueckue MeTo bl peLIeHus
UppalMoOHAIbHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPABHEHUI
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHHUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U Jorapu(pMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "MppanuoHaibHbie,
MOKa3aTeIbHbIE U JTorapu(MuyecKue
HepaBeHCTBa"

KomriekcHeie unicna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMILJIEKCHOT'O YHCIia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YnCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMIIJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI OJIA




penieHus (GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Kontponsnas padora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenble uucia

85 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX
qucen

86 [TpumMeHeHne TPU3HAKOB IETMMOCTH TEITBIX
qucen

87 [TpuMeHeHne TPU3HAKOB IETMMOCTH TIEITBIX
gucen: HOJl m HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

89 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
YHCeN: OCTaTKU IO MO0

90 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
YHCell: OCTaTKU M0 MOAYJIIO
[TpuMeHeHre TPU3HAKOB AETUMOCTH LEJIbIX

91 qucen: anroput™ EBkina Juist pereHus
3aJa4 B IIEJIBIX YUCIax

92 KonrtponsHas pabdora: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIICICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHATbHBIX
ypaBHEHUU

97 OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U
COBOKynHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

08 OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUIN

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

100 COBOKYIIHOCTEH JIorapu(MU4IeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3ajad U 3a7a4 u3

101 pa3IMyYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUS TOJTyYEHHBIX
pE3yJIBTaTOB

[IpuMeHeHne cucTeM K pEeIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

103 [IpuMeHeHrne HEpAaBEHCTB K PELICHHIO

MaTeMaTH4YeCKNX 3a1ay4 U 3a7a4d 13




pa3nuyHbIX 00J1acTeil HAYKH U pealbHOM
YKU3HU, MHTEPIPETaLUs [OJTyYCHHBIX
pE3yJIbTAaTOB

KonTponbnas pabora: "CucreMsl
palluOHAJIBHBIX, UPpPAlMOHAIIbHBIX

104
MOKa3aTeIbHBIX U JIOTapU(YPMUIECKUX
ypaBHEHU"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmonanbHble HEpaBEHCTBA €
napameTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 HppaunoHaibHble ypaBHEHUS, HEPABEHCTBA
C rapamMeTpamMu

109 HppanroHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toxa3zaTtenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapudmuueckue cucTeMsl ¢
napameTpamu

114 Tpuronomerpuueckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napamMeTpamu

116 Tpuronomerpudeckrue CUCTEMBI C
napameTpamu

117 [TocTpoeHue u uccnenoBaHue




MaTeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTEMATHYCCKHUX MOI[CHCﬁ PCAJIBbHBIX

118
CUTYyalUi C TOMOIIBIO CUCTEM YPaBHEHUH C
napameTpamu
[TocTpoenue u uccnenoBaHue
119 MaTeMaTHYECKUX MOJIEIEH peabHbIX
CUTYAalMi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu
120 KonTponbnas pabora: "3amgauu ¢
napamerpamu”
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
121 3HaHui: "YpaBHeHus"
122 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
123 3HaHui: "YpaBHeHus. Cuctemsl
ypaBHEHH"
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIHS
124
3HaHui: "HepaBeHncrsa"
12 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL
> 3HaHuii: "HepaBencrtsa"
126 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIIHS
3HaHui: "HepaBencrsa"
IToBTOpeHue, 0000IICHNE, CHCTEMATHU3aIIHS
127

3HaHui: "[IponsBoaHas u e€ npumeHeHue"




[ToBTrOpenue, 0000IIEeHNE, CUCTEMATH3AIIS

128 3Hanuii: "l[IpousBoaHas u e€ npumenenue" L
129 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuii: "[IponsBoaHas u e€ npumeHeHue"
130 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHuii: "MHTEerpan u ero npuMeneHue"
131 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oynkun"
132 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3AIUS 1
3HaHuit: "Oyakun"
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 1
3HaHui: "Oynkun"
134 HToroBast KOHTpOJIbHAS paboTa 1 1
135 HroroBas koHTpoIbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHHEe, CUCTEMATU3ALIUS 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemaruka: Anre6pa, reomerpust. Anredpa (B 2 gyactsx), 11 knacc/ YacTthb
1: MopakoBuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u a1pyrue; noja

penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HNHA»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
[Ma6ynun, M.1. Matematuka Anredpa. Hauana marematuieckoro
ananu3a.llpod.yposens.Metooa.mocooue nus 10 knacca. / M.U. [llabynuH. -
M.: bunowm. JIabopatopus 3nanumii, 2008. - 448 c.

[Tabynun, M.M. Marematuka Anredpa Hauana matem. ananusa
[Ipodunbubiii ypoBenb 3agaunuk Ayig 10 u 11 knacca / M.U. laGynuH. - M.
bunowm. JlabopaTtopus 3nanmii, 2013. - 477 C.

[TorroB, M.A. KoHTpOJIBHBIE U CAMOCTOSITEIIbHBIC Pa0OTHI 110 anredpe: 10

kJjacc: kK yueonuky A.I'. Mopakosuua "AnreOpa u Havyana aHanuza. 10-11

knaccel" / ML.A. Ilomos. - M.: Dk3ameHn, 2010. - 77 C.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH
HUHTEPHET
https://uchi.ru/

https://resh.edu.ru/



https://education.yandex.ru/home/

https://uchebnik.mos.ru/catalogue?subject_ids=44
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