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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJsiee 3HAYMMBIX B IPOrpaMMe CpEIHEro ooiero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(MOPMATUKU, 0OIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHallM3a 3aKja/JbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh WX AJIA JajdbHEHIIero oOpa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH U PACCyXKAaTh JEAYKTUBHO, MCIOJIB30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanM3a» 00ydYaroIuecs TMONYYar0T HOBBIM OMBIT PEIICHWs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpOJOJDKUTENIbHONM  KOHUEHTpAlUd BHUMAaHMUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ainrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHKEHUH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMUECKUX AUCLUMILINH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJENIb peanbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCIEHUS» 3aBEpIIaeT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUM, BKJIIOYAIOMIMX B Ce0Sl MCIOJB30BaHUE PA3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
paloOHANbHBIX M JCHUCTBUTENBHBIX  YHUCEN  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
palroHaNbHBIX M MPPAIMOHATBHBIX YHCeN, apu(PMETUUSCKUE OTEpaIiy, a TaKKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U e€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero oOpa30BaHHs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3ajaad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkatenbHasi TUHUS BKIIIOYAET 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  JAJIbHEWIIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(QQGEeKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepuraina. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeNbHON JIMHUM HaleJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxartenbHasg nuHUs «Hadana mMaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMM, OMpeAessiTh HUX HAUOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWydlllee peUIeHWe B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaIT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEeMaTU4eCKOW JOruku. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHMIUIMHBL W MX MPWIOKEHHs B eauHoe 1enoe. Ilosromy BaxHO aath
BO3MOXXHOCTh 00y4YaromieMycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHMM M CJIEIOBAHHE OMNpPEICIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIILICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, HCCJIENOBAaHUS O3THUX MOJENEH C MOMOIIBI0 ammapara ainredopsl u
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIlIEHNH  peajbHBbIX  MPAKTHUYECKUX  3a7ad  oOydarliuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHs BCeX TeM Y4eOHOro Kypca «Anredpa u Havasa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanm3a» otBoautcs 136 dacos: B 10 kmacce — 68 wacoB (2 yaca B Hepenio), B 11
KJ1acce — 68 "yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
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.

Crenenb ¢ wnensiM nokazareneMm. buHom HeroTtoHa. Hcnons3oBanue
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ panvoOHaJIBHBIM 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
ypaBHeHUsl. 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
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



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

[TocTpoeHne MaTEMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnoszumms pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Hauyaja MaTeMaTH4eCKOro aHaJIM3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
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
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

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

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
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

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



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

DyHKUMH U TPaPUKHU

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

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

[TpumeHeHre uWHTErpaja s HAXOXKICHHS IUIOWAAeH IMIoCKUX ¢Guryp 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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA,

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHECHHE MaTEeMaTHYeCKUX B3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBEHHOM  IPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUHA MEXKAYy TMOHATUIMH, (HOPMYITUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYEeCKOro 00beKTa, SBJICHU, IpOoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

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

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

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

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJHTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1ayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

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

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonimy oOyuenuss B 10 kiacceoOy4aromuics TOIYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEWCTBUTENIbHBIX YHCEIT I PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

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
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpOBaTh MOHATUSMHU: MHOIOWIEH OT OJHON INEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallUH C TIOMOLIBIO CHUCTEMBI JIMHEWHBIX YPaBHCEHMUI,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIeM;

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 KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX 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:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3alaHUsl (PYHKIIMH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATypaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPaPUKOB;

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

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

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajlbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYECKOrOo aHajh3a KaK aHaiu3a
OECKOHEYHO MaJbIX;

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

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

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

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

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MUECKHIl CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHNUH 33]a4 U3 JIPYrHX y4EOHbIX IPEIMETOB;

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

K xonmy o0ydyenuss B11 KJjacceoOy4yaromuics TMOJIYYUT CIEIYIONTUE
npeIMeTHbIe Pe3ybTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX uncen s pelieHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

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

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MMOKa3aTebHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJII  PEHICHHWS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHITHSAMHU: TpPaPUKU TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAUOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMM HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSIMU: TEpPBOOOpa3Hasi, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha IpUMepe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepas3aejioB U KoJunyecTBoyacon JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TEMIIPOTrPaMMbI Bcero KonTpoabHbiepa6oThl | 00pa3oBaTe/IbHbIEPECYPCHI
1 MHOXECTBO ICHCTBUTEIIBHBIX YHCEIL. 24 1 https://www.yaklass.ru/http://school-
MHuorousnieHsl. PaioHaibHble ypaBHEHHS 1 collection.edu.ru/catalog/
HepaBeHCTBAa. CUCTEMBUIMHEMHBIXYPABHEHUI
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 11 1 https://www.yaklass.ru/http://school-
[IEJIBIM TTOKa3aTeIeM collection.edu.ru/catalog/
3 ApudmMeTnueckuii KOpeHb N-0i CTENEHU. 19 1 https://www.yaklass.ru/http://school-
UppanmonanbHbleypaBHEHUS collection.edu.ru/catalog/
4 [TokazarenpHasHyHKITHS. 9 1 https://www.yaklass.ru/http://school-
IlokazarenabHbleypaBHEHUS collection.edu.ru/catalog/
5 JlorapudmuueckasGyHKIUA. 18 1 https://www.yaklass.ru/http://school-
JlorapudmuueckueypaBHeHuUs collection.edu.ru/catalog/
6 TpuUroHOMeTpHUECKUEBBIPAKCHUS U 22 1 https://www.yaklass.ru/http://school-
YpaBHEHUS collection.edu.ru/catalog/
7 ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1 https://www.yaklass.ru/http://school-
collection.edu.ru/catalog/
8 HenpepriBabledynkiuu. [Iponsoanas 16 1 https://www.yaklass.ru/http://school-
collection.edu.ru/catalog/
9 [ToBTOpenue, 06001IeHNE, 7 1
CHUCTEeMaTU3alMsA3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9
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11 KJIACC

Ne HaumenoBaHnuepasiejioB u KoJumyecTBoyacoB JuaexkTpoHHble (HU(pOBbHIE)
n/n TEMIIPOrPaMMbI Bcero KonTpoabHbiepa6oThl | 00pa3oBaTe/IbHbIEPECYPCHI

1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 22 1 https://www.yaklass.ru/http://school-
IIPOU3BOJHOM collection.edu.ru/catalog/

2 ITepBooOpasHast 1 HHTETpaI 12 1 https://www.yaklass.ru/http://school-

collection.edu.ru/catalog/

3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1 https://www.yaklass.ru/http://school-
TpUroHOMEeTpUYECKHE HEPABEHCTBA collection.edu.ru/catalog/

4 HppanmonanbHbie, TOKa3aTeIbHBIE U 24 1 https://www.yaklass.ru/http://school-
JorapuMuUECKUe HEPaBEHCTBA collection.edu.ru/catalog/

5 KommiekcHbieuncna 10 1 https://www.yaklass.ru/http://school-

collection.edu.ru/catalog/

6 Harypainbnbie u niensieuncia 10 1 https://www.yaklass.ru/http://school-

collection.edu.ru/catalog/

7 CucreMsl paliMOHaIbHBIX, UPPALUOHAIBHBIX 12 1 https://www.yaklass.ru/http://school-
TOKa3aTesbHBIX U JIOrapu()MHUIECKUX collection.edu.ru/catalog/
ypaBHEHUHU

8 3amaun ¢ mapaMeTpamu 16 1 https://www.yaklass.ru/http://school-

collection.edu.ru/catalog/

9 [ToBTOpenue, 06001IEHNE, 16 2 https://www.yaklass.ru/http://school-
CcHUCTEeMaTH3aIMsI3HAHUI collection.edu.ru/catalog/

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

JaTa nzydyenus

1 [[MHOK€eCTBO, ONepaliy HaJl MHOKECTBAMU M MX CBOICTBA 1

2 Huarpammsl Ditnepa-Benna [lpuMmeHeHrne TeopeTruko- 1
MHO>KECTBEHHOTI0 armapara Jyis pelieHus 3ajaau

3 Panmonanbsubie uncina. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, 1
IPOICHTHI, 0ECKOHEUHBIE MIEPHOIMUECKUE TpodH

4 Panmonanpabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOH, 1
IPOICHTHI, 0ECKOHEUHBIE MIEPHOIMYECKUE TpodH

5 [Tpumenenue apobeli U MPOIECHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a/1a4y

6 [Tpumenenue apobeli U MPOIECHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a/1a4

7 HelicTButenpHble yncia. PaninoHanbHble U MppaluOHAIbHbBIE 1
yucia

8 Apudmernueckue onepanum ¢ AeHCTBUTEIbHBIMHI YHCIaMH 1

9 Monynb IeMCTBUTENIBHOIO YUCIA U €r0 CBOMCTBA 1

10 [IpubnuxEHHBIE BRIYUCIIEHNUS, IPABUIIA OKPYTJICHMUS, 1
MIPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN

11 OcHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-PAIMOHATIBHBIX 1
YPaBHEHUH U HEPABEHCTB

12 OcHOBHBIE METO/IbI PEIIEHUS LENbIX U APOOHO-PAIMOHATILHBIX 1
YPaBHEHUH U HEPABEHCTB

13 OcCHOBHBIE METOIbI PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX 1
YPaBHEHUH U HEPABEHCTB

14 MHorouwieHsl OT OJJHOW NepeMeHHOM. JleleHne MHOrouIeHa Ha 1
MHOrouieH ¢ octatkoM. Teopema be3y. Cxema ["opuepa.

15 MHorouseHsl 0T 0HON nepeMeHHou. Teopema besy u cxema 1
I'opuepa.

16 MHorouieHsl 0T 0JHON nnepeMeHHou. Teopema besy u cxema 1




I'opuepa.

17 MHorouieHsl ¢ nensiMu kodddurentamu. Teopema Buera 1

18 Pemenue cucreM JTUHEHHBIX ypaBHEHUN 1

19 Pewienne cucreM JIMHEHHBIX YPaBHEHUH 1

20 Martpwuiia CUCTEMBbI TMHEWHBIX YpaBHEeHUN. OnpeaenuTessb 1
MaTpHULIbI 2X2, €ro reOMETPUYECKHUI CMBICI U CBOWCTBA;
BBIYHUCIICHHE €r0 3HaUYEHUs

21 Onpenenurens MaTpULbl 2X2, €ro FeOMETPUUYECKUN CMBICT U 1
CBOWCTBA; BHIYUCIICHUE €r0 3HAYCHHUS

22 [TpuMeHeHue ornpenenuTeNs A peleHUs] CHCTEMbI JIMHEHHBIX 1
ypaBHEHUU

23 Pemienue npukiagHbIX 3a7a4y ¢ NOMOILBIO CUCTEMbI TMHEHHBIX 1
ypaBHEHUU

24 Kontponbnas pabota Nel: "PanmonansHble ypaBHEHUS U 1
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX YpaBHEHUN"

25 OyHKIM, cr1oco0bl 3a1anus GyHKIMU. B3aumMHo oOpaTHbIe 1
¢yukmun. Komnosunus GyHkuit

26 I'padux GpyHKIMU. DneMeHTapHble IpeoOpa3oBaHus rpadukoB 1
byHKIMMA

27 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAU€HUH (yHKIUH. 1
Hynu ¢ynxiuu. [TpomexxyTku 3HaK MOCTOSTHCTBA

28 Yértable u HeuéTHbIe pyHKUMU. [lepuoanyeckue GyHKINU. 1
[IpomexyTkr MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMBbI U
MUHUMYMBI QyHKIMU. Hanbonblee 1 HauMeHblIee 3HaueHue
(GYHKIIMHM Ha IPOMEKYTKE.

29 DeMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHHUE TPahuKOB ITHUX 1
byHKIMI

30 DeMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHHUE TPahuKOB ITHUX 1
byHKIMiI

31 Crenens ¢ nenbM nokasareneM. buaom HeroTona 1

32 Crenens ¢ nenslM nokasareneMm. bunom HeroTona 1

33 CrenenHast GQyHKIUS C HATypalbHBIM U LIEJIBIM [TOKa3aTEJIeM. 1
EécBoiicTBa u rpadux

34 CreneHHast GyHKIHS C HATYPAIbHBIM U IIEJIBIM ITOKA3aTEIIEM. 1




E€ croiicTBa u rpadux

35 Konrponbnas padoraNe2: "Crenennas ¢pynkuus. E€ cBoiicTBa 1
u rpadux"”

36 Apudmernueckuii KOpeHb HaTYpaIbHON CTENIEHH U €T 1
CBOICTBa

37 Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €T 1
CBOMCTBA.

38 CreneHb ¢ palMOHATBLHBIM MTOKA3aTeIeM U e€ CBOWCTBA 1

39 CreneHb ¢ pallMOHAJIbHBIM IIOKa3aTesIeM U e€ CBOWCTBA 1

40 CreneHb ¢ pallMOHAJILHBIM [TOKa3aTeeM U e€ CBOMcTBa 1

41 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX 1
CTENEHU U KOPHU

42 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX 1
CTENEHU U KOPHU

43 [TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COAEPIKAIINX 1
CTENEHU U KOPHU

44 UppanmonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS 1
UppalMOHAJILHBIX YpaBHEHUN

45 UppanmonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS 1
UppallMOHAJIbHBIX YpaBHEHUH

46 UppanmonanbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS 1
UppallMOHAJILHBIX YpaBHEHUH

47 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1
UPPaMOHAIBHBIX YPaBHEHHUI

48 Hppaunonanbabie ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1
UPPaIMOHATBHBIX YPaBHEHHI

49 WppanmoHanbHble HEPABEHCTBA 1

50 PaBHOCHIIBHBIE IEPEXOBI B PEIIEHUH UPPALMOHATBHBIX 1
yYpaBHEHUH

51 PaBHOCHITBHBIE TTEPEXOBI B PEIICHUH UPPAITHOHATEHBIX 1
yYpaBHEHUH

52 CaotlicTBa U rpaguK KOpHsI N-Oi CTENEeHH KaK (pyHKIHH 1
00paTHOM CTENEHH ¢ HATypaJIbHBIM MTOKa3aTeIeM

53 JluneliHasi, KBaJpaTU4Hasl U TpOOHO-TUHEHHAs QYHKIUU 1




54 Kontponbnas padora Ne3: "CpoiicTBa u rpaduk KOpHs N-oi 1
creneny. MppannonaibHble ypaBHeHUS"

55 ITokazaTenpHast GyHKIMS, €€ CBOWCTBA U rpaduK 1

56 Vcnionb3oBanue rpaduka GyHKINU A7 pelIeHUs] YpaBHEHUH 1

57 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI PEIIECHUS 1
IIOKa3aTeJIbHBIX YPaBHEHU

58 [Toka3zarenbHble ypaBHEHUsS. OCHOBHBIE METO/BI PEILICHUS 1
IIOKa3aTeJIbHBIX YPaBHEHU

59 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI PEIICHUS 1
IIOKa3aTeJIbHBIX YpaBHEHMH [loKa3aTenpHble HEpABEHCTBA.

60 [Toka3zarenbHble ypaBHEHHUS. OCHOBHBIC METOBI PEIICHUS 1
1oKa3aresabHbIX ypaBHeHUH [loka3arenbHble HEpaBEHCTBA.

61 [TokazarenpbHBIC HEPABEHCTBA 1

62 IToka3zaTenpbHbIC HEPABEHCTBA 1

63 Konrponsnas padora Ned: "IlokazarenbHast GyHKIHS. 1
IToka3arenbHble ypaBHEHMs U HepaBeHCTBA"

64 Jlorapudm yucna. CoiicTBa jorapudpma 1

65 Jlorapugm yncna. CoiicTBa Jorapudpma 1

66 Jlorapudwm gucia. CBolicTBa Jiorapudma 1

67 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(pMBI 1

68 JlecaTuuHbIE U HATypaJIbHBIE JOrapH(pMbI 1

69 [IpeoOpa3oBaHue BRIPAKESHHN, COACPIKAIINX JIOTAPUOMBI 1

70 ITpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX JIOTApU(MBI 1

71 ITpeobpa3zoBaHre BbIpaXeHH, COEepKALUX JJOTapUPMBbI 1

72 Jlorapugmuueckas pyHKIus, € CBOWCTBA U TpauK 1

73 Jlorapugmuueckas pyHKIus, €€ CBOMCTBA U TpauK 1

74 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IbI PELICHHUS 1
JorapupMHUECKUX YpaBHEHUI

75 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
JOrapupMHUECKUX YPaBHEHUIN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/bI PELICHUS 1
JOrapu(pMHUECKUX YPaBHEHUIN

77 Jlorapudmudeckue HepaBEeHCTBA 1




78 Jlorapudmudeckue HepaBEeHCTBA 1

79 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUH JIOTApU(MUIECKUX 1
ypaBHEHUI U HEPABEHCTB.

80 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApU(PMUIECKUX 1
ypaBHEHUI U HEPABEHCTB

81 Konrponsnas padora Ne5: "Jlorapudmudeckas QyHKITHSL. 1
Jlorapudmudeckue ypaBHeHHS"

82 CHHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YMCIIOBOTO apryMEHTa 1

83 CuHyc, KOCUHYC, TAHT€HC M KOTAaHT€HC YHCIOBOTO apryMEeHTa 1

84 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa 1

85 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOTO apryMEHTa 1

86 TpuronomeTpuueckasi OKpyKHOCTb, OIIPE/ICICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIUH YMCIOBOTO apryMEHTa

87 TpuronomeTpuydeckasi OKpyKHOCTb, OIIPE/ICIICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIMH YMCIOBOTO apryMEHTa

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
TpuroHoMeTprudyecKre TOKIECTBA

89 OcHoBHBIE TpUroHoMeTpuieckue ¢popmynsl CHHYC, KOCUHYC U 1
TaHTEHC YTJIOB a U -a. POPMYIIBI CIIOKEHHUS

90 OcHoBHBIE TpUroHoMeTpuieckue popmyibl. CHHYC ,KOCUHYC U 1
TaHTEHC TBOMHOTO yTJ1a, TOJIOBUHHOTO yIIIa.

91 .OcHOBHBIE TpUrOHOMETpHUUYECcKHEe HopMyIibl. DOPMYIIbI 1
PUBEJICHHUS.

92 OcHoBHbI€ TpUroHomeTpuyeckue popmyinsl. Cymma u 1
pasHOCTh cuHYcoB. CyMMa U pa3HOCTh KOCHHYCOB.

93 OcHoBHBIE TpUTOHOMETpHYeckne Gpopmyibl. [IponsBenenne 1
CHHYCOB U KOCHUHYCOB.

94 [Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BBIPAXKEHUN 1

95 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPPAKEHUN 1

96 Penrenne TpUroHOMETPHUECKUX YpaBHEHHN 1

97 Pemenne TpUroHOMeTpUYECKUX YpaBHEHHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

99 Pemenre TpUroHOMETPUYECKUX YPaBHCHUM 1

100 Penienne TpUTOHOMETPUUECKUX YpaBHEHHH 1




101 Pemenre TpUroHOMETPUYECKUX YpaBHCHUM 1

102 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1

103 Kontposnbhast pabota Ne6: "TpuroHoMeTpruiecKrue BEIPAKCHHS 1
Y TPUTOHOMETPUYECKUE YPABHEHUS"

104 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS 1
IIOCJIEIOBATEILHOCTEN. MeTo MaTeMaTHYeCKON MHAYKIIUU

105 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIEA0BATEIHLHOCTH. 1
HcTopust ananmm3a OECKOHEUHO MaJIbIX

106 Apudmerraeckas Iporpeccus 1

107 I"'eomeTpuyeckas nmporpeccus 1

108 beckoHeyHO yOBIBarOIIasi reOMETPUIECKast IPOTPECCHUst 1

109 Cymma 6ecKOHEYHO yOBIBAIOIICH reOMETPHUECKON MPOTrPECCHH 1

110 JlunenHbIi ¥ SKCIOHEHITMATBHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

111 JIMHENHBIN U SKCIOHEHIMaIbHBIA pocT. Yucio e. Popmyia 1
CJIO’KHBIX IPOLIEHTOB

112 Hcrnonb30BaHKue MPOTPECCUU ISl PELIEHUS PEANIBHBIX 3a7a4 1
NPUKJIAJHOTO XapakTepa

113 Kontponbnas padora No7: "[locnenoBaTenbHOCTH U 1
nporpeccun’

114 HenpepsbiBHble yHKIMM 1 UX cBoicTBa. Touka pa3phiBa. 1
AcuUMITOTH Tpa@UKOB PYHKIIHM.

115 CBoiicTBa (hyHKIIMI HENPEPHIBHBIX HA OTPE3Ke 1

116 Metoa MHTEPBAJIOB JUIsl pEIICHUs HEPABEHCTB 1

117 MeTo1 THTEPBAJIOB JUIsl PELIEHHs] HEPABEHCTB 1

118 MeTo HHTEpBAJIOB JJIsl pENIEHUSI HEPAaBEHCTB 1

119 [TpruMeHeHNEe CBOMCTB HEMPEPBIBHBIX (DYHKINHN IS peIICHHS 1
3aa4

120 [lepBast u BTOpas mpou3BoIHbIE PYHKINU 1

121 Onpenenenue, GU3NUIECKUN CMBICI TPOU3BOTHON 1

122 OmnpeJienenne, TeOMETPUYECKUN CMBICI TPOU3BOIHOMN 1

123 YpaBHeHUe KacaTelbHON K rpaduKy QYHKIUU 1

124 YpaBHeHHE KacaTeIbHOU K rpaduKy QYHKITIH 1




125 [Tpon3BogHBIC dJIEMEHTAPHBIX (DYHKITHIT 1

126 [Tpon3BoIHBIE SJIEMEHTAPHBIX (YHKINH 1

127 [Tpon3BoHAs CyMMBI, TPOU3BEICHHUSI, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA

128 [Tpon3BoHAs CyMMBI, TPOU3BEICHHUSI, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA

129 [Tpon3BoHAs CyMMBI, TPOU3BEICHHUSI, YACTHOTO U 1
KOMITO3UIINH (PYHKITHIA

130 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMITO3UITNH (DYHKITHIA

131 KonTponbras padorta Ne§: "IIponsBonnas” 1

132 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUs] 3HAHU: 1
"VpaBuenus"

133 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI: 1
"(DYHKHI/II/I"

134 [TpomexxyTounas arTectanus B popmMe KOHTPOJIBHOU pabOThI 1

135 ITpomexyTouHas aTTectanus B popMe KOHTPOIbHON paboThI 1

136 [ToBTOpeHue, 060061IeHNE, cUCTEMaTH3aIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

Ne n/m Tema ypoka KoJsn4yecTBo yacoB JaTa nzydyenus
Bceero

1 [IpumeHeHne MPOU3BOIHOM K UCCIIEIOBAaHUIO QYHKIIUN Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

2 [IpumMeHeHne MPOU3BOTHON K UCCIIEIOBaHUIO (DYHKIIMA HA 1
MOHOTOHHOCTB M 9KCTPEMYMBI

3 [TprmeHeHre mpOU3BOJHON K UCCIIeIOBaHUIO (QYHKIINI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

4 [TpumeHeHne MPOU3BOTHON K MCCIeIOBaHNIO (DYHKIIMNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

3) [TpumeHeHne POU3BOTHON K MCCIEIOBaHNIO0 (DYHKIIMNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

6 [TpumeHeHne POU3BOTHON K MCCIeIOBaHNIO (DYHKIIMNA Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

7 Haxoxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO 3HAYEHUS 1
HENpPephIBHON (DYHKITUU HA OTPE3Ke

8 Haxoxxaenne HanOOJIBIIIEro ¥ HAaMMEHBIIIETO 3HAYEHUS 1
HENpPephIBHON (DYHKITUU HA OTPE3Ke

9 Haxoxxaenne HanOOJIBIIIEro ¥ HAaMMEHBIIIETO 3HAYEHUS 1
HENpPephIBHON (DYHKITUU HA OTPE3Ke

10 Haxoxxaenne HanOOJIBIIIEro ¥ HAaMMEHBIIIET0 3HAYEHUS 1
HENpPephIBHON (DYHKITUU HA OTPE3KE

11 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HenpepbrIBHON (YHKIIMU HA OTPE3Ke

12 Haxoxaenre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HenpepbrIBHON (YHKIIMU HA OTPE3Ke

13 [TpruMmeHeHre TPOU3BOTHON I HAXO0XKACHUS HAWITYYIIETrO 1
peIIeHUs B IPUKJIATHBIX 3a1a9ax

14 [TprumeHeHre TPOU3BOTHON I HAXO0XKACHUS HAWTYYIIEro 1
pEIICHUs B IPUKJIATHBIX 3a1a9ax

15 [IpuMeHeHne IPONU3BOIHOM IS OIPENEICHUS CKOPOCTH U 1




YCKOpEHUSs Ipolecca, 3aJaHHoro Gopmyson win rpadgukom

16 IIpuMeHeHne NpOU3BOJHON IS ONPEEICHUS CKOPOCTH U 1
YCKOpEHUS Ipolecca, 3aIaHHOro GopmMyson Wi rpagukom

17 KomnosunusihyHkimit 1

18 Kommozurusdyakmmit 1

19 KomnozumusipyHkiumit 1

20 I'eomerprueckue 0Opa3bl ypaBHEHUN Ha KOOPIMHATHOU 1
TUIOCKOCTH

21 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHON 1
TJIOCKOCTH

22 Konrponsnas padora: "HccnenoBanue GpyHKIMI ¢ TOMOIIBIO 1
MPOU3BOAHOMN"

23 [TepBooOpa3Hasi, 0OCHOBHOECBOHCTBOIIEPBOOOPA3ZHBIX 1

24 [TepBoobOpazHble anemMeHTapHbIX GyHKImiA. [IpaBuia 1
HaXOKJICHUSI IEPBOOOPA3HBIX

25 [TepBooOpazHble anemMeHTapHbIX GyHKIMA. [IpaBuia 1
HaXOKJICHUS IEPBOOOPA3HBIX

26 WuTerpai. I'eomeTpuyecKUNCMBICIUHTErpaIa 1

27 Brruucnenue onpenenéHHOro HHTErpaia mno Gopmysne 1
HeroTona-JleiiOnuma

28 Brrancnenue onpenenéHHOro uHTerpana no Gopmyse 1
Herotona-Jlelibauna

29 [TpuMeHeHne MHTETpaa A HAXOXKACHUS IUIOLaIel MIOCKUX 1
(puryp

30 [TpuMeHeHne MHTETpaa A HAXOXKACHUS IUIONIaIel MIIOCKUX 1
$uryp

31 [TpuMeHeHHe UHTETpaa A HAXOXKACHUS 00bEMOB 1
T€OMETPUYECKUX TeI

32 MaremMaTHuecKoe MOJICIIMPOBAHUE PEATIbHBIX MTPOLIECCOB C 1
OMOUIbI0 T} PepeHInaNnbHbIX YpaBHEHUN

33 [TpumepsipemenuiinnddepeHnnaIbHbIXypaBHEHU I 1

34 KonrtposnbHas pabora: "[lepBooOpazHas 1 unTerpan” 1

35 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA M rpaduKu 1

36 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu 1




37 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1

38 Tpuronomerpuyeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

39 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA M rpaduKu 1

40 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUI C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

41 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C IOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHUH C MOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 PemennerpuroHoMeTpuYeCKUXHEPABEHCTB 1

45 PenieHneTpuroHOMeTpUYECKUXHEPABEHCTB 1

46 PemennerpuroHoMeTpuYeCKUXHEPABEHCTB 1

47 PenieHneTpuroHOMeTpUYECKUXHEPABEHCTB 1

48 KoHntpoinbHas padora: "['paduku TpUroHOMETPHUIECKUX 1
¢yskmil. TpuroHoMerpuyeckueHepaBeHcTna"

49 OCHOBHBIEC METO/IBI PEIIEHUS TIOKA3aTEIbHBIX HEPABEHCTB H 1
ypaBHEHUU

50 OCHOBHBIE METO/Ibl PEIIEHNUs] TOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI pEeIIEHUs I0KA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIEC METO/IbI PEIIEHUS TIOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI pelIeHUs JJorapu(PMUIECKUX HEPABEHCTB U 1
ypaBHEHUU

54 OCHOBHBIE METO/IbI pelIeHUs JIorapu(PMUUIECKUX HEPABEHCTB 1

55 OCHOBHBIE METOJIbl pellIeHNUs Jorapu(PMUYECKUX HEPABEHCTB 1

56 OCHOBHBIE METOJIbl PelIeHUs JTorapu(PMUIECKUX HEPABEHCTB 1

57 OCHOBHBIE METO/IbI pEelIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB U 1
ypaBHEHUU

58 OCHOBHBIE METO/IbI pelIEHUS] UPPAITMOHAIBHBIX HEPABEHCTB 1

59 OCHOBHBIEC METOJIBI PENICHUS] HPPAITMOHAITEHBIX HEPABEHCTB 1

60 OCHOBHBIE METO/IbI peIIEHUs] HPPALMOHATIBHBIX HEPABEHCTB 1

61 OCHOBHBIE METO/TbI PEIICHUS 1




JorapupMHUECKUX,,10Ka3aTeIbHBIX, UPPALIMOHAIBHBIX
HEPABEHCTB

62 I'padpraeckue METOIbI pelIeHUs UPPAITMOHAIBHBIX YPaBHCHUM 1

63 ['padrueckue METOIbl PEelICHNs UPPAIIMOHAIBHBIX HEPABEHCTB 1

64 I'padpraeckue MeToIbI peneHus JorapuGMUIECKIX 1
ypaBHEHUI

65 I'padpraeckue MeTOIbI peneHus JorapuGMUICSCKIX 1
HEPaBEHCTB

66 I'papuaeckue MeTOIbI pemIeHus JOTapu(MUIESCKUX U 1
NIOKa3aTeIbHBIX HEPABEHCTB

67 OcCHOBHBIE METO/IbI PELLIEHUSI TPUTOHOMETPUUYECKUX 1
ypaBHEHUU

68 OCHOBHBIEC METO/IbI PEIICHUS] TPUTOHOMETPHYECKUX 1
ypaBHEHUU

69 OCHOBHBIEC METO/IbI PEIICHHUS] TPUTOHOMETPHYECKUX 1
ypaBHEHUU

70 OCHOBHBIEC METO/IBI METO/IBI PEUICHHUS TTOKA3aTEIbHBIX U 1
JOrapu(pMHUECKUX , UPPALIIOHAIBHBIX HEPABEHCTB

71 MeTto/1bl penieHns MoKa3aTeabHbIX, JOrapUPMUUECKUX, 1
UppallMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB

72 KonTponbnas padota: "UppanmonanbHble, OKa3aTeIbHbBIE U 1
norapudmuyeckre HepaBeHCcTBa"

73 KomrmiekcHbie uncia. Anredbpanyeckas u 1
TPUTrOHOMETpHUUEcKasi (OPMBI 3aNIMCH KOMILIEKCHOTO YHciia

74 KommnekcHble uncna. Anrebpandeckas u 1
TpUTOHOMETpHYeCKasi POPMBI 3aIMCH KOMIUIEKCHOTO YHCIia

75 Apudmernueckre onepanuy ¢ KOMIJICKCHBIMU YUCIaMH 1

76 ApudmeTnueckre onepanuu ¢ KOMIJIEKCHBIMU YUCIIaMU 1

77 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPIMHATHOM 1
TUTOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCET Ha KOOPIMHATHOM 1
TUTOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii creneHu U3 KOMILUIEKCHOTO 1

qHucia




80 ®dopmyna Myaspa. Kopau N-oii cTeneHu u3 KOMIUIEKCHOTO 1
qucia

81 [IpuMeHeHrne KOMIUIEKCHBIX YHCEIT TSl perieHusT (PU3NIECKUX 1
U T€OMETPUYECKHX 33134

82 KonTtponbHaspaboTa: "KommiekcHpieuncia' 1

83 HarypanbHble U ienpieynciia 1

84 HatypanbHble U 11ep1equcia 1

85 [IpuMeHeHne NPU3HAKOB AETMMOCTH HENBIX YUCEell 1

86 [IpuMeHeHre MPU3HAKOB IETMMOCTH HENBIX YHCEll 1

87 [TpumeneHnue mpu3HAKOB AeauMocTH 1enbix yucen: HOJ u 1
HOK

88 [TpumeneHue mpu3HAKOB AeauMocTH 1enbix yucen: HOJ u 1
HOK

89 [TpyMeHeHre TPU3HAKOB IETUMOCTH IIeJIbIX YHCEN: OCTATKU MO 1
MOTYJTIO

90 [TpuMeHeHre TPU3HAKOB IETUMOCTH IIeJIbIX YHCEN: OCTATKU MO 1
MOTYJTIO

91 [TpuMmeHeHre MPU3HAKOB AETMMOCTH IIENIBbIX YHCEI: aITOPUTM 1
EBKimia u1st pereHst 3a1a49 B IeITbIX YUCIIaxX

92 KonrtponbHas pabora: "Teopus nensix yncen" 1

93 CucreMa 1 COBOKYITHOCTh ypaBHEeHH. PaBHOCHIIbHBIE 1
CHCTEMBI U CHCTEMBI-CIICICTBUS

94 CucreMa 1 COBOKYMMHOCTh ypaBHEHH. PaBHOCHIIbHBIE 1
CHCTEMBI U CHCTEMBI-CIICICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
palMOHAIBHBIX YPAaBHCHUHN

96 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
UPPaIMOHATBHBIX YPaBHEHHUN

97 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
MTOKa3aTeJIbHBIX YPaBHEHU

98 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH 1
ITOKa3aTeJIbHBIX YPaBHEHHUU

99 OCHOBHBIE METOJIbI PEIICHUS CHCTEM U COBOKYITHOCTEH 1

JOrapu(pMHUECKUX YPaBHEHUI




100 OCHOBHBIE METO/IbI PEIICHUS CHCTEM U COBOKYITHOCTEH 1
norapu(pMUUECKUX YpaBHEHHMA
101 [IpumeHeHue cucTeM K perieHru0 MaTeMaTHYeCKUX 3a71a4 U 1
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOU )KU3HH,
MHTEpIpeTalys NOJy4eHHBIX pe3yJbTaToB
102 [IpumMeHeHue cucTeM K pEelIeHUI0 MAaTEMaTHYEeCKUX 3a/1a4 U 1
3ajlad U3 pa3IMyuHbIX 00JacTell HAyKU U peabHOM JKU3HH,
MHTEpIpEeTalrs NOJYICHHBIX Pe3yIbTaTOB
103 [IpuMeHeHrne HepaBEHCTB K PEIICHUIO MAaTeMaTHYECKUX 3a/1a4 1
W 3aj1a4 U3 pa3IMuHbIX 00JacTell HAyKU U PEabHOM JKU3HH,
MHTEpHpeTalys NoJy4eHHBIX pe3yJbTaToB
104 KonTponbras padota: "CrucTeMbl palliOHAIBHBIX, 1
UppalMOHATIBHBIX [TOKA3aTeIbHBIX U JIOTapU()MUIECKUX
ypaBHeHUI"
105 PanmonansHbpleypaBHEHUS C TapaMeTPaMH 1
106 PanmoHanpHbICHEPABEHCTBA C TTApAMETPAMHU 1
107 PanmoHabHBIECUCTEMBI C TApaMeTpaMu 1
108 HppanmoHaibHble ypaBHEHNUs, HEPABEHCTBA C IApaMETPaMU 1
109 HppannoHaaTbHBIECHCTEMBI C TapaMeTpaMu 1
110 ITokxazarenbHble ypaBHEHUS, HEPABEHCTBA C TapaMETPaMu 1
111 Iloka3aTenbHBIECHCTEMBI C TAPAMETPAMH 1
112 Jlorapugmuueckue ypaBHEHHs!, HEPAaBEHCTBA C MapaMeTpaMu 1
113 JlorapupmMuuecKuecucTeMbl ¢ NapaMeTpamMu 1
114 TpuroHomeTpruuecKueypaBHEeHNs C MapaMeTpaMu 1
115 TpUroHOMETPUYECKUEHEPABEHCTBA C TApaMETPAMHU 1
116 TpUrOHOMETPUYECKUECUCTEMBI C ITapaMeTpaMu 1
117 [TocTpoeHue u ucciaen0BaHNe MAaTEMaTHUYECKUX MOJIENei 1
peaNbHBIX CUTYALMI C IOMOIIBIO YPAaBHEHUH C NapaMeTPaMHU
118 [TocTpoeHue u ucciaen0BaHNe MAaTEMaTHUYECKUX MOJIENei 1
pEeaNbHBIX CUTYALMI C IOMOIIBIO CHCTEM YPABHEHUH C
napameTpamu
119 [TocTpoeHue u ucciaen0BaHNe MAaTEMaTHUYECKUX MOJIENei 1

peanbHbIX CUTYallUi C MOMOILbIO CUCTEM YPABHEHUH C
napameTpamu




120 KoHnTtposnbHas pabdora: "3amgauu ¢ napameTpamu” 1

121 [ToBTOpenue, o6o0IIEHNE, CUCTEMATH3AIMS 3HAHUI: 1
"YpaBHenus"

122 [ToBTOpenue, 06o0IIEHNE, CUCTEeMATH3aIMs 3HAHUI: 1
"YpapHenus"

123 [ToBTOpenue, 006001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"VpapHenust. CuctemMblypaBHEHUMN"

124 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIMs 3HAHUI: 1
"Hepasencrtna"

125 [ToBTOpeHmEe, 0000MIEeHNE, CHCTEMATH3AIUS 3HAHUH: 1
"Hepasencrtna"

126 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3alIs] 3HAHUM 1
"HepaBenctpa"

127 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI: 1
"IIponsBoHas u €€ npuMeHeHue"

128 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aIIUsI 3HAHUI: 1
"ITponsBoHas u e€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"ITponsBoHas u e€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"NuTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"CDYHKIII/II/I"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHkun"

133 [ToBTOpeHME, 0000IIEHUE, CHCTEMATH3AIUS 3HAHUH: 1
"OyHkuun"

134 Utorosas koHTponbHas pabora [IpomexyrouHas aTrectanus B 1
¢dopme EI'D

135 Utorosas koHTponbHas pabora [IpomexyrouHas aTTectanus B 1
¢dopme EI'D

136 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITUA3HAHUN 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136




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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Havana MaTeMatudeckoro ananusa, 10 kimace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOTO aHaliu3a, reoMeTpus. Anredpa
1 Hadaja MateMaTndeckoro ananusa, 10 knacc/ Komsrua FO.M., TkaueBa M.B.,
®denoposa H.E. u npyrue, AkunonepHoe ooiiectBo «M31aTeascTBo
«IIpocBemenue»

Hunaktudyeckue Mmarepuansl (yrryoneHHsld ypoBenb) KO.M. Kansrun

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHA
NHTEPHET

https://www.yaklass.ru/

http://school-collection.edu.ru/catalog/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/






