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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI 3KOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpHpPETallMd  TOJYyYCHHBIX  pEUIEHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTH4YeCKOTro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauvana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U paszzienamMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTYallUH, MPUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4eOHOTO Kypca, JUis
pellIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKOW 3a7aui, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpAaXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3AIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3INMYHBIMH METOJAAMH  PCIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UpPPALMOHAJIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TakXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuil, pabOTBl C  CHUMBOJBHBIMH  (OopMaMHu,  IpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MaTHYECKHX, TaK M NPHUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoueccoB. JlaHHasg coaepkaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3nesbl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HAaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILIUICHHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBILIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOIO MOJEIMPOBAHUSA, KOTOPHIE IPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMONIbIO ammapara ajiredpbl H
MaTEMaTUYECKOr0 aHaliM3a, WHTEPHPETALMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHMs BIUIETEHBI B KAK/BIN U3 PA3esIOB IPOrPaMMBbI, IOCKOJIBKY BECh MaTEpHAIl
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

CBSI3b C PABOUYEHN MIPOI'PAMMON BOCIIUTAHUS HIKOJIbI

Peanuzanus BocnuTaTebHOrO MOTEHIMANA YPOKOB HHPOPMATUKH (YPOUHOM
NeATEIbHOCTH, ayAUTOPHBIX 3aHIATHN B paMKaX MaKCUMaJIbHO JIOMyCTUMOMN
y4eOHOM Harpy3KkH) MpeaycMaTpruBaeT:

- MaKCHUMaJIbHOE UCIOJIb30BAHUE BOCIIUTATEIIbHBIX BO3MOKHOCTEM
CoJIepKaHMs YPOKOB JiJisi POPMUPOBAHUS y O0YyHAOITUXCS POCCUHUCKUX
TPAIUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U COLIUOKYJBTYPHBIX LICHHOCTEM,
POCCUICKOT0 UCTOPUUECKOTO CO3HAHUS HA OCHOBE HCTOPUUYECKOTO TPOCBEIIEHNUS,



o100p COOTBETCTBYIOIIETO COJIEPKAHUS YPOKOB, 3aJaHU, BCIIOMOTATEIbHBIX
MaTepHayioB, MTPOOIEMHBIX CUTYALMH JIJIs1 OOCYKICHUI;

- BKIIFOUCHHC B COACPIKAHUC YPOKOB HCICBLIX OPUCHTUPOB PC3YJIbTATOB
BOCIIMTAaHUA, UX YUCT B OIIPCACIICHUN BOCIIMTATCIIBHBIX 3a1a4 YPOKOB, BaHﬂTHﬁ;

- BBI60p METOOJ0B, MCTOJUK, TCXHOHOFHﬁ, OKa3bIBAIOINX BOCIIUTATCIIBHOC
BOBI[CﬁCTBPIG Ha JHUYHOCTB B COOTBCTCTBHUHU C BOCIIMTATCIIbHBIM HACAJIOM, IICJIBIO U
3aJa9aMi BOCIIMTAHUA, OCIICBBIMU OPUCHTHPAMHU PE3YJIbTATOB BOCIIUTAHUA
pealIn3alnio IIPUOPUTETA BOCIINTAHUA B yqe6H0171 ACATCIBHOCTH,

- IPUBJICYCHHUC BHUMAHUA 06yqa}0mnxc51 K HCHHOCTHOMY aCIICKTY
HN3y4aCMBIX Ha YpOKax IIpCIMCTOB, SIBJICHUM U CO6I>ITHﬁ, HMHHUIUHPOBAHUC
06CY)KI[CHHﬁ, BBICKA3bIBaHUM CBOETO MHCHUA, BBIpa6OTKI/I CBOCT'O JIMYHOCTHOT'O
OTHOHICHHA K U3Yy4aCMbIM CO6BITI/I$IM, SABJICHUAM, JIMIIAM,

- IPUMEHEHNE UHTEPAKTUBHBIX (POPM yueOHOI pabOThI —
VHTEJUIEKTYaJIbHBIX, CTUMYJIMPYIOLIIUX [I03HABATEIbHYI0 MOTHBALUIO, UTPOBBIX
METO/IMK, TUCKYCCHI, AKX BO3MOKHOCTb IPUOOPECTH OMBIT BEACHUS
KOHCTPYKTHUBHOT'O AHAJIOra; IPYNIoOBOM pabOThl, KOTOPAsl YYUT CTPOUTh
OTHOUIEHUS U IEMCTBOBATh B KOMaHJE, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBILIJICHUS;

- o0y XieHuEe 00y4aroIuXcsi COOII0AaTh HOPMBI TOBEICHUS, TIpaBUiia
OOIIEHUS CO CBEPCTHUKAMH U TIEAArOTMYECKUMHU paOOTHUKAMH, COOTBETCTBYIOIIIHE
YKJIJTy IIIKOJIBI, YCTAHOBJICHUE M MOIECPKKY JOOpOKeIaTeIbHON aTMOC(hEpHI;

- OpraHM3aII0 HACTABHUYECTBA MOTHBUPOBAHHBIX U APYIUPOBAHHBIX
oOydJaromuxcs Ha/l HEYCIIEBAIOIIMMU OTHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMU
o0pa3zoBaTeIbHBIMU MTOTPEOHOCTSIMH, JAIOIIETO 00YUYAIOIIMMCS COITUATHEHO
3HAYMMBIH OIBIT COTPYTHHUYECTBA U B3AUMHOM ITOMOIITH;

- THUIIUHUPOBAHUC U ITIOAJCPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIBHOCTH
06yLIaIOHII/IXCH, INIAHUPOBAHUC W BBIITIOJIHCHUC HHANBUAYAJIIBHBIX U I'PYIIIIOBBIX
IIPOCKTOB BOCHHUTATECIbHOMN HaIIpaBJICHHOCTH.

Pe3ynbrarhl ennHCTBA y4eOHON M BOCIIUTATENILHOM 1€ATEILHOCTH
OTpa)keHbI B pazjiene paboueil mporpaMMbl «JIMUHOCTHBIE pe3yIbTaThl U3yUEHUS
yueOHoro npeamera «MHpopmaTHKa» Ha YpOBHE CpEeIHETO 00IIETr0 00pa30BaHUSy.



Ha wusydyenne yueOHOro kypca «AnreOpa u Hayajla MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xkmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, 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  omepar ¢ JCUCTBUTCIBHBIMH  YHCIaMHd.  Momyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa mnorapupma. J[leciTuuHble W HaTypalbHbIC
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHUS W YpaBHEHMS-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBanHue BhIpaXKEHUH, COACPIKANTUX JTOTapU(MBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

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



Pemienne cuctem JIMHEWHBIX ypaBHEHHMW. Marpuna CHUCTEMBbI JMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKd M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢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 CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Hauvaja MaTeMaTH4eCcKOro aHaJIn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTpuUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



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

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenre, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXecTBO, onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE 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 Moay:to, anropurma EBkiuaa Juist pereHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn W3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM M COBOKYIMHOCTEH 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 W peajbHOU
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 pelieHus ypaBHEHHM 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 HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3a]adyax, JUIsl OIPEIENICHHsT CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiOuua.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3aa4, PEIIeHUH, pacCy ACHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, HHTEpEeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa30BaHUIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOJHON M COIMATIBLHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH JUISl DPa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMS J1J1s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSX, Mpejaratb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HaubOoyee MOAXOASAIMIMK ¢ y4€ToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE U JIaHHOE, (pOpMHpPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00OBEKTAMM, SBJICHUSIMU, IPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

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

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh MH(POPMAIUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jIM4Me€ U CXOACTBO MO3UIUN, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpCaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

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

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pabOThI, pacrpeneisiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBHINOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydyenuss B 10 kiacce oOyyaromuics TOJYyYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIHMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTH MPUOIMKEHHBIC BBRIUMCIICHUS, TIPABUJIA OKPYTIICHUS, PUKHUIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 Juisl BBIUMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: HppPALMOHANbHbBIE, MOKAa3aTEIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa)uKoB PyHKIUH;

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

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIEM;

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

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHas MU Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIIOJIb30BaTh rpapuku (YHKUMA JJI  UCCIENOBAHMS IPOLIECCOB U
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi reoMeTpruecKasi Mporpeccusi, IMHEHHbIA 1
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO OTEPUPOBATH MOHATUAMHU: MOCIEOBATENILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCUMOTOTHI rpaduka QyHKINHY;

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

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

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, OINEpaluu  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

cBOOOIHO OMEpUpOBaTh MOHATHEM OCTaTKa 10 MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE OTepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEH TpH pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  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, HEPABCHCTBA M HMX CHUCTEMBI II0 YCIOBHUIO 3a]a4H,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIIMU JIBYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAIM3A:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpai no gopmyne Horotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
MHorounensl. PaninoHaabHbIe ypaBHEHUS U Bbu6mmoteka LJOK
1 3 24 1
HepaBeHcTBa. CUCTEMBI IMHEHHBIX https://m.edsoo.ru/1568aba3
YpaBHEHUU
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 bubnnorexa [JOK
LIEJIBIM TTOKA3aTEIEM https://m.edso0.ru/1568aba3
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 Bu6mmoteka [IOK
WppaimoHaibHble ypaBHEHUSI https://m.edsoo.ru/1568aba3
[TokazarenpHas pynkuus. [lokazarensHbie bubmuoreka [IOK
4 10 1
ypaBHEHUS https://m.edsoo.ru/1568aba3
5 Jlorapudpmuueckas pyHKIUS. 18 1 bubmuoreka [IOK
Jlorapumuueckre ypaBHEHHsI https://m.edsoo.ru/1568aba3
6 TpuronomeTprudeckue BoIpaKeHUs U 29 1 bubmmnoreka HOK
ypaBHEHHUSI https://m.edsoo.ru/1568aba3
bub OK
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1 hgpijﬁziiléiJ1U1568aba3
bubnunoteka LIOK
8 H T 20 1
elipepbiBiibic ymicuin. Hpoissoaras https://m.edsoo.ru/1568aba3
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 5 but6mmoreka [IOK

3HaHUH

https://m.edsoo.ru/1568aba3
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
HccnenoBanue GyHKIMA ¢ TOMOIIBIO bub6numoreka [IOK
1 . 22 1
IIPOU3BO/IHOM https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
2 Hepeoobpasias u HTerpa 12 L https://m.edsoo.ru/1568aba3
3 I'paduku TPUTOHOMETPHUECKUX ()YHKITHIA. 14 1 Bu6mmoteka [IOK
TpuronoMeTpuyecKre HepaBeHCTBA https://m.edsoo.ru/1568aba3
HppanmonansHble, MOKa3aTelbHbIE U bubnnoreka [JOK
4 24 1
naorapupMHUUECKUE HEPABEHCTBA https://m.edsoo.ru/1568aba3
bubnunoreka LIOK
5 K 10 1
OMIVIEKCHbIC T https://m.edsoo.ru/1568aba3
bu6mmoteka IIOK
H 1 1
0 TYPAILHBIC 1 HEIIble HHca 0 https://m.edsoo.ru/1568aba3
orasatre . orap ee https://m.edsoo.ru/1568aba3
ypaBHEHUH
8 3agayu ¢ mapaMeTpamMu 16 1 bubmoreia LIOK
A P P https://m.edsoo.ru/1568aba3
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 9 but6mmorekxa [IOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanvecTno yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka Kontpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoTbI pecypcbl
1 MHOXeCTBO, OIepanuuu Haj 1 bubmmorexa [IOK
MHOYECTBAMH M UX CBOMCTBA https://m.edsoo.ru/1568aba3
. bu6mmoreka [IOK
2 Juarpannisi Jitniepa-Betiita 1 https://m.edsoo.ru/1568aba3
[TpuMeHeHHE TEOPETUKO-
3 Mll:omeCTBeHHoropannapaTa TUTSI 1 bubmorexa LIOK
https://m.edsoo.ru/1568aba3
peleHHs 3a1a4
PanumonaneHble yncna.
4 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 bubnuorexa [JOK
JpoOu, MPOLIEHTHI, OECKOHEYHBIC https://m.edsoo.ru/1568aba3
NepPUOANYECKHUE TPOOH
PanumonansHble yncna.
5 OOBIKHOBEHHBIE U IECSITHYHbBIC 1 bubnuorexa [JOK
JpOOH, MPOLIEHTHI, OECKOHEYHBIC https://m.edsoo.ru/1568aba3
NePUOANYECKHUE TPOOH
6 [Ipumenenue npobeit 1 MpOLEHTOB 1 bubnnorexka [JOK
JUTSL PEIICHUST IPUKJIaIHBIX 3a/1a9 https://m.edso0.ru/1568aba3
v [Tpumenenue apoGeii u NPOLIEHTOB 1 bubmuorexa [IOK
JUTSI pEIICHUS TPUKIIATHBIX 3a7a4 https://m.edsoo.ru/1568aba3
eHCTBUTEIILHBIC YUCIIA.
8 gaI_II/IOHaHBHBIC U UpparrioHaIbHbIE 1 Bubmiorexa LIOK
arena https://m.edsoo.ru/1568aba3
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9 Apudmernueckue onepanum ¢ bubmumorexa [IOK
JIEMCTBUTEIIbHBIMA YUCIAMHA https://m.edsoo.ru/1568aba3
10 Mopynp JEMCTBUTEIBLHOTO YHUCIIA U bubmmoreka [IOK
€ro CBOWCTBa https://m.edsoo.ru/1568aba3
[TpuGm>xEHHBIC BEIYMCIICHUSI,
11 n;)aBI/ma OKPYTJICHUS, IPUKUIKA U bubmmorexa LIOK
’ . https://m.edsoo.ru/1568aba3
OIICHKA Pe3yJIbTaTa BIYUCICHUN
OCHOBHBIE METO/IbI PEILICHUS LIEIIBIX
12 u L[p06Ho-pauH0I1[{aﬂiHblx ) bubmmorexa [IOK
. https://m.edsoo.ru/1568aba3
YpaBHEHUI U HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS IIEIIBIX
13 5 ;[p06H0-pauH0fIanI:)me ) bubmorexa [JOK
b https://m.edso0.ru/1568aba3
YpaBHEHUI U HEPABEHCTB
OCHOBHBIE METOIbI PEIICHUS LIEIIBIX
14 u ;[p06H0-pauH0fIanI:)me ) bubmorexa [JOK
N https://m.edso0.ru/1568aba3
ypaBHEHUU U HEPABEHCTB
MHorowieHsl OT OJHOMN
15 [IEPEMEHHOM. [lefeHne MHOro4IeHa bubnuoreka [IOK
Ha MHOTOWIEH ¢ ocTatkoM. Teopema https://m.edso0.ru/1568aba3
bezy
16 MHOro4eHb! ¢ HeIbIMU bu6mmoreka [JOK
ko3¢ ¢punmenramu. Teopema Buera https://m.edsoo.ru/1568aba3
17 Penienue cucteM JTMHEHMHBIX bu6mmoreka [IOK
ypaBHEHUH https://m.edso0.ru/1568aba3
18 Pemienne cucteM TMHEHHBIX bu6mmorexa [IOK
ypaBHEHHIA https://m.edsoo.ru/1568aba3
19 Marpuna cucTeMsl JTMHENHBIX bu6nmoreka [JOK

ypaBHeHui. Onpenennurens

https://m.edsoo.ru/1568aba3
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MaTpHULbI 2%X2, €r0 FreOMETPUYECKUM
CMBICJI U CBOMCTBA; BHIYMCIIEHUE €T

3HA4YeHUs
O 2x2,
20 reoverpusecki e 1 croicraa buGmorera L1OK
P ’ https://m.edso0.ru/1568aba3
BBIUMCJIEHUE €r0 3HAYCHUS
[TpumeHneHne eeIIuTe

2 pomesmr crcrewss amnciny Eumiorexa LIOK
p 8 https://m.edso0.ru/1568aba3
ypaBHEHHIA
P

22 nowomsio crewst i BuGmonesa LIOK

t . https://m.edsoo.ru/1568aba3
ypaBHEHUH
P
23 nowomsio crevst i BuGmonesa LIOK
t . https://m.edsoo.ru/1568aba3
ypaBHEHUH
KonTponbHnas pabora:

24 "PanrionanbHble ypaBHEHHS U bu6mmorexa [IOK
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX https://m.edsoo.ru/1568aba3
ypaBHeHHH"

O , 0
25 gymum, Baammo ofparini BuGmiorera L1OK
YHICHHH P . https://m.edsoo.ru/1568aba3
¢yukun. Komnosunus ¢pyHkimit
r 6)
g | bt e
PEoOP N P https://m.edsoo.ru/1568aba3
byHKIHHA
06
JIaCTLVOHpCIleJleHI/IH 1 MHOKECTBO Butmorexa LIOK
27 3HayeHudt pynkuuu. Hynu ¢pyHkuuu.

HpOMe)KYTKI/I 3HaK MMOCTOAHCTBaA

https://m.edsoo.ru/1568aba3
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Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuoanueckue GyHKIUU.

bu6mmoreka [IOK

28 [TpoMeKyTKH MOHOTOHHOCTH https://m.edsoo.ru/1568aba3
byHKIUHA
MakcuMyMbl 1 MUHUMYMBI
29 ¢ynkunu. Haubonbmee u bu6mumorexa [IOK
HaMMeEHbIIIee 3HaueHUue (PYHKIMH Ha https://m.edsoo.ru/1568aba3
IPOMEXKYTKE
30 Jlunelinas, kBagpaTuuHas u JpoOHO- bubnuotexa [JOK
JUHEHHAsS QYHKIMA https://m.edso0.ru/1568aba3
DneMEeHTapHOEe UCCIIeIOBAaHUE U
31 HOCTpOGHI/I:G rpaQ)I/IKOIB[ ATUX bubmuorexa LIOK
5 https://m.edso0.ru/1568aba3
byHKIII
DneMEeHTapHOEe UCCIIEeIOBAaHUE U
32 HOCTpOGHI/I:G rpaQ)I/IKOIB[ ATUX bubmorexa LIOK
. https://m.edso0.ru/1568aba3
byHKIMiI
33 CremneHs C 1eNIbIM TTOKa3aTeNIeM. bubnuorexa [JOK
bunom HetoToHa https://m.edsoo.ru/1568aba3
34 CreneHs C 1eNIbIM TTOKa3aTelIeM. bubnuotexa [JOK
bunom HerotoHa https://m.edso0.ru/1568aba3
TereHHas KIIUS
35 ga:y;anLHbiiyi I_I[-ICJIBI(I:VI bubmorexa HOK
. . https://m.edso0.ru/1568aba3
nokazareneM. E€ cBoiicTBa u rpaduk
36 KonTtponbHas padora: "CreneHHas bubnuoreka [IOK
¢ynkuus. E€ coiicTBa u rpadgux" https://m.edsoo.ru/1568aba3
ApI/I(bMeTI/quCKI/II/I KOpEHb BuGmorexa LIOK
37 HATypaJbHOUN CTENIEHU U €TO

CBOWCTBA

https://m.edsoo.ru/1568aba3
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Apudmernueckuii KOpeHb

38 HATYPAIBbHOM CTENEHU U €r0 bubmorexa [IOK
}u’p https://m.edso0.ru/1568aba3
CBOHUCTBaA
IIpeo6
39 Bbﬁ,ezmii?; af: Heq:;ﬂozzn::TeneHn bubmorexa [IOK
P » COACPHKaALl https://m.edso0.ru/1568aba3
U KOpHU
ITpeoO
0 | sopawem, comopuamns cromcms BuGorexa L1OK
P » COACPHaALll https://m.edso0.ru/1568aba3
U KOpHU
[Tpeo6
41 BLII)GZKIZ;?I; a(I:{(fI ﬂeqizﬂozinTeneHn bubmorexa LIOK
p > CONCpRAIL https://m.edsoo.ru/1568aba3
A KOpHU
" )
42 | Oconmsto seToms pemomsn BuGorera LIOK
ABLP N https://m.edso0.ru/1568aba3
HppalMOHAJIBbHBIX ypaBHeHI/II/I
o | CpORRTSGIC YpARHCHL Busorera LIOK
HOBHBIC MCT! bl TINCHUA
AbLD N https://m.edso0.ru/1568aba3
I/IppaHHOHaJIbHBIX ypaBHeHI/II/I
4| O Bumiorexa LIOK
ARLD . https://m.edso0.ru/1568aba3
HppalMOHAJIBHBIX YPaBHEHUHN
P
g | e
P vpp B https://m.edsoo.ru/1568aba3
YpaBHEHUH
P
I et
pete Vp pao https://m.edsoo.ru/1568aba3
ypaBHeHI/II/I
47 PaBHOCHIIBHBIE ITEPEXO/IBI B bubnnorexa [JOK
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pelUICHUN UPPALMOHATIBHBIX
ypaBHEHUH

https://m.edso0.ru/1568aba3

PaBHOCUIIBHEIC nepexoanl B

48 SIICHUH UPPAIMOHATLHBIX Bu6mnorexa LIOK
P Up patt https://m.edso0.ru/1568aba3
ypaBHEHHIA
CgoiicTBa u rpaduk KOpHs N-0i
CTerneHu Kak (yHKIIMH 00paTHON bubmuorexa [JOK
49
CTEIICHU C HATYPAIbHBIM https://m.edso0.ru/1568aba3
nokasaresiaeMm
CaoiicTBa u rpaguK KOpHs N-oi
CTerneHH KakK (QyHKIIMH 0OpaTHOM bubnnoreka [JOK
50
CTEIICHHU C HATYPATbHBIM https://m.edsoo.ru/1568aba3
nokasaresiaeMm
K 6ota: "CBoi
P P i https://m.edsoo.ru/1568aba3
HpparmonansHbie ypaBHEHUS
59 CreneHs ¢ paliMOHAIbLHBIM bubnuorexa [JOK
nokasaresieM U e€ CBOWCTBa https://m.edsoo.ru/1568aba3
53 CreneHs ¢ pallMOHATbLHBIM bubnuotexa [JOK
HoKasaTesieM U e€ CBOWCTBa https://m.edso0.ru/1568aba3
54 CreneHs ¢ pallMOHAIbHBIM bubnmnoreka [JOK
nokasaresieM U e€ CBOWCTBa https://m.edsoo.ru/1568aba3
55 [lokazarenpHas QpyHKIMS, €€ bubnnoreka [JOK
CBOMCTBa U TrpapuK https://m.edsoo.ru/1568aba3
Hcnonp3oBanue rpadguka GyHKIum bubnmuotexa [JOK
56 .
JUTSL pEIICHUs] YPaBHEHU https://m.edso0.ru/1568aba3
57 Hcnons3oBanue rpaduka GpyHkuuu bubnuorexa [IOK

JUISL PELIeHUs] ypaBHEHU

https://m.edsoo.ru/1568aba3
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IToka3arenbHble ypaBHEHUS.

bubmuorexa [JOK

>8 OCHOBHbIE METOZE! pemeHuH g https://m.edsoo.ru/1568aba3
[IOKa3aTeIbHbIX YPaBHEHUN
IToka3arenbHble ypaBHEHUS.
59 OcCHOBHBIE MeTOI}[]Ii pelIeHus bubmorexa HOK
. https://m.edsoo.ru/1568aba3
IIOKAa3aTeNIbHbIX YPaBHEHUN
[Toka3arenbHblE ypaBHEHHUS.
60 OCHOBHBIE MeTOI}[]I]i peleHus bubmorexa HOK
. https://m.edsoo.ru/1568aba3
[IOKa3aTeNIbHbIX YPaBHEHUN
KonrponsHas padora:
61 "HOKESEITCJ‘ILHZ}I GbyHKIHS. bubmmorexa [IOK
https://m.edsoo.ru/1568aba3
[loka3zaTenbHble ypaBHEHUA"
62 Jlorapudm yucna. CBoiicTBa bubnnoreka [JOK
agorapudma https://m.edsoo.ru/1568aba3
63 Jlorapudwm gucia. CBoicTBa bubnuotexa [JOK
norapupma https://m.edso0.ru/1568aba3
64 Jlorapudm umncna. CoiicTBa bubnuoreka [IOK
norapupma https://m.edsoo.ru/1568aba3
65 JecaTuunbie 1 HaTypaJIbHbIE bubnuotexa [JOK
aorapumMbl https://m.edsoo.ru/1568aba3
66 JecaTnunpie 1 HaTypaJIbHbIE bubnuoteka [JOK
sorapumMbl https://m.edso0.ru/1568aba3
67 [IpeobpazoBanue BBIpAXKEHUIA, bubnuoreka [IOK
coJiepKaIX JOrapru(pMbl https://m.edsoo.ru/1568aba3
68 [Tpeobpa3zoBanue BbIpaKeHHH, bubnnoreka [JOK
coJiep KaIUX JOorapr(pmbl https://m.edsoo.ru/1568aba3
69 [Tpeobpa3zoBanue BbIpaKeHHH, bubnnorexa [JOK

CoJIepXKaIIuX Jorapudmpl

https://m.edsoo.ru/1568aba3
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Jlorapudmuueckas GyHKIus, eé

bubmuorexa [JOK

70
CBOMCTBa 1 rpaduK https://m.edsoo.ru/1568aba3
7 Jlorapudmmueckas pyHKIus, €€ bubmmoreka [JOK
CBOMCTBa M rpaduk https://m.edsoo.ru/1568aba3
Hcnonb3oBanue rpaduka GyHKIuu bubmuorexa [JOK
72 .
JUISL PELIEHUs] yPaBHEHU I https://m.edsoo.ru/1568aba3
Ucnonb3oBanue rpaduka GpyHkum bubnmoreka [JOK
73 .
JUTS pEIICHUsT YPaBHCHU I https://m.edso0.ru/1568aba3
JI .
7| Ovmwas wora pouemt buorera LIOK
AP . https://m.edsoo.ru/1568aba3
norapu(pMHUECKUX YpaBHEHHMA
e gorapn(bMquCKHe YpaBHEHUS. BuGmiorexa LIOK
CHOBHBIE METOJIbI PEIICHUS
ARLP . https://m.edsoo.ru/1568aba3
norapu(pMHUECKUX YpaBHEHHMA
5 | e m—
CHOBHDIE METOAR pELie . https://m.edsoo.ru/1568aba3
norapu(pMHUUECKUX ypaBHEHHIA
p | e
P . P https://m.edsoo.ru/1568aba3
ypaBHEHUU
| e
P . P https://m.edsoo.ru/1568aba3
ypaBHEHU
79 F;:T;)OH;HM 1;36;)“:1; bubnmoreka [JOK
rapudmugeckas KITHSL.
P YHIER | https://m.edsoo.ru/1568aba3
Jlorapudmudeckue ypaBHEHUS
80 Cunyc, KOCUHYC, TAHTE€HC U bubnmnorexa [JOK

KOTAHT'CHC YHUCJIIOBOT'O apryMCHTA

https://m.edsoo.ru/1568aba3
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CuHyc, KOCUHYC, TAHT€HC U

bubmuorexa [JOK

81
KOTaHI'€HC YHCJIOBOTO apryMeHTa https://m.edsoo.ru/1568aba3
ApKcuHYC, apKKOCUHYC U bubmmoreka [IOK
82
APKTaHICHC YMCIIOBOTO apryMeHTa https://m.edsoo.ru/1568aba3
ApKCHHYC, apKKOCUHYC U bubmuorexa [JOK
83
apKTaHT'€HC YHUCIIOBOTO apryMeHTa https://m.edsoo.ru/1568aba3
.y TpuronomeTrpuueckas OKpyKHOCTb, Butmnorexa LOK
onpez[enveHI/Ie TPUTOHOMETPHUUECKUX https://m.eds0o.ru/1568aba3
(GyHKIHMI YUCIOBOTO apryMeHTa
o IpH;“O:O;\/IGT:I/I‘IGCI;aS(I) ozpym{e(zcn, Butmnorexa LOK
i HUE TPUTOHOMETPUICCKUX
ber » P P https://m.edso0.ru/1568aba3
(GYHKINH YUCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
bopmyIbl https://m.edsoo.ru/1568aba3
87 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnnoreka [JOK
bopmybl https://m.edsoo.ru/1568aba3
88 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnuorexa [JOK
bopmyIbl https://m.edsoo.ru/1568aba3
89 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmnorexa [JOK
bopmyIbl https://m.edsoo.ru/1568aba3
90 [TpeoGpa3zoBanue bubnuorexa [IOK
TPUTOHOMETPHYECKUX BBIPAKCHUI https://m.edsoo.ru/1568aba3
01 [Tpeobpa3zoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKCHU I https://m.edso0.ru/1568aba3
[IpeobpazoBanue bubnmnoreka [JOK
92 .
TPUTOHOMETPUUYECKUX BBIPAsKEHHH https://m.edsoo.ru/1568aba3
93 [IpeoGpazoBanue bubnuorexa [IOK

TPUTOHOMCTPUYCCKUX BBIP AKCHUM

https://m.edsoo.ru/1568aba3
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Pewienne TpuroHoOMeTpu4ECKUX

bubmuorexa [JOK

%4 ypaBHCHHIA https://m.edsoo.ru/1568aba3

95 Pemenune TpuroHoMeTpuuecKux bubmmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/1568aba3

96 PelieHue TpuroHOMETpUYECKUX bubmuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/1568aba3

97 Pemenne TpuroHoMeTpuuecKux bu6mumorexa [IOK
ypaBHEHUI https://m.edsoo.ru/1568aba3

98 Pemienne TpuroHOMeTpU4YECKUX bubnnorexa [HOK
ypaBHCHHIA https://m.edsoo.ru/1568aba3

99 Pentenne TpUroHOMETPUUECKUX bubnnoreka [JOK
ypaBHEHUI https://m.edsoo.ru/1568aba3

100 Pemienne TpuroHOMeTpUYECKUX bubnnorexa [HOK
ypaBHCHHIA https://m.edsoo.ru/1568aba3

101 F;;I;f;)izzael"ﬁrpiaf;?ﬁe BBIPAKCHUS Brbmiorexa LIOK
1 TPHIOHOMETPHHECKIE ypaBHEHUS" https://m.edsoo.ru/1568aba3

R —— EuGmonesa LIOK
MeTo MaTEMATIECKOM M TYKIH https://m.edsoo.ru/1568aba3

103 nocsesomrenmon. Heropns EuGmonesa LIOK
A3 GECKOHEHO MATLX https://m.edsoo.ru/1568aba3

bubanorexka [JOK
104 Apuueririeckas nporpeccis https://m.edsg).ru/1568aba3

bubnmoreka [JOK
105 Feomerpirieckas mporpecci https://m.edsg).ru/1568aba3

106 Beckoneuno yOsIBaromias bubnuorexa [IOK
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TCOMETPHUUICCKAA IMMPOTPCCCUA

https://m.edso0.ru/1568aba3

CyMMa OecKOHEUYHO yObIBaromen

bu6mmoreka [IOK

107 reOMETPUYECKON IPOTPECCUU https://m.edsoo.ru/1568aba3
JIuHEeNHbIN ¥ 3KCIIOHEHIMAIbHBIN
108 poct. Ymuco e. q)OpMyJ'IL:l CJIOYKHBIX Bubmiorexa LIOK
https://m.edsoo.ru/1568aba3
IIPOLIEHTOB
JInHENHBIN U KCIIOHEHIMAJIbHBIN
109 poct. Yucio e. d)opMyn]; CJIOYKHBIX Bubmorexa LIOK
https://m.edsoo.ru/1568aba3
IIPOLIEHTOB
Hcnonp3oBanue nporpeccuu 1uist
110 pelieHus peanLHbE( 3§ﬂat1 " bubamorexa IOK
https://m.edso0.ru/1568aba3
IPUKIIATHOTO XapaKTepa
KonrponsHas padora:
111 "HOCJI;)GHOBaTeiI)HOCTI/I u Bubamotexa [IOK
| https://m.edso0.ru/1568aba3
IIPOrpeccuu
112 HenpepoiBHbIE QYHKIINU U UX bubnuoreka [IOK
CBOICTBa https://m.edsoo.ru/1568aba3
113 Touka pa3pbiBa. ACUMITOTHI bubnnoreka [JOK
rpaguKoB QYHKITHI https://m.edso0.ru/1568aba3
114 CaoiicTBa (yHKIMI HEPEPHIBHBIX bubnnorexka [JOK
Ha OTpEe3Ke https://m.edsoo.ru/1568aba3
115 CaoiicTBa (hyHKIMH HETIPEPBIBHBIX bubnuoreka [IOK
Ha OTpe3Ke https://m.edso0.ru/1568aba3
116 Meroa MHTEPBAJIOB [T pEIIEHUS bubanorexka [JOK
HEPABECHCTB https://m.edso0.ru/1568aba3
117 Meroa UHTEPBAJIOB [T PELLIECHUS bubnuoreka [IOK
HEPABECHCTB https://m.edso0.ru/1568aba3
118 MeTto MHTEPBAJIOB JUIsl pELICHUS bubnuorexa [IOK
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HEPaBCHCTB https://m.edsoo.ru/1568aba3
[IprMeHeHre CBOMCTB HENPEPBIBHBIX bubmuorexa [JOK
119 .
(GYHKIMIA 17151 peIeHus 3a1a4 https://m.edsoo.ru/1568aba3
[IprMmeHeHre CBOMCTB HENPEPHIBHBIX bubnuorexa [JOK
120 .
GYHKINI 715 pEIIeHuUs 3a1a9 https://m.edso0.ru/1568aba3
121 [IepBas u BTOpast npou3BOAHbBIE bu6mumorexa [IOK
byHKIHMH https://m.edsoo.ru/1568aba3
Ornpenenenne, reOMeTPUUECKUI bubnnoreka [JOK
122 .
CMBICII TPOM3BOTHOM https://m.edso0.ru/1568aba3
123 Omnpenenenue, GU3NYECKUNA CMBICT bubnnoreka [JOK
IIPOM3BOIHOM https://m.edsoo.ru/1568aba3
VYpaBHeHME KacaTeabHOU K rpadpuky bubnnorexa [HOK
124
byHKIMH https://m.edso0.ru/1568aba3
YpaBHeHHe KacaTeabHOU K rpaduxy bubnnoreka [JOK
125
byHKIMH https://m.edso0.ru/1568aba3
126 IIpou3BOgHBIE DJIEMEHTAPHBIX bubnuoreka [IOK
byHKIHIA https://m.edsoo.ru/1568aba3
127 [Ipon3BoIHBIE 3JIEMEHTAPHBIX bubnnoreka [JOK
byHK M https://m.edso0.ru/1568aba3
IT
128 npowmesems, sacruoro Eumionesa LIOK
p A ’ N https://m.edso0.ru/1568aba3
KOMIIO3UIINHN (PYHKIIHMH
IT
120 npowmesems, sacruoro n Eumionesa LIOK
p a ’ N https://m.edsoo.ru/1568aba3
KOMITO3UIIUH (DYHKITHIA
IT
POUSBOAIHA CYMMEL, bubnnorexa [JOK
130 IIPOU3BENIEHUS, YACTHOTO U

KOMITO3UIIUH (PYHKITHI

https://m.edsoo.ru/1568aba3
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131 KonTtponsHas pabora: 1 1 bubmumorexa [IOK
"TIpousBoaHas" https://m.edsoo.ru/1568aba3
I1
P 1 bitnorera LIOK
. "u ' https://m.edsoo.ru/1568aba3
YpaBHeHUs
1| oo sty 1 bimorera LIOK
. . B ' https://m.edso0.ru/1568aba3
DyHKIMHU
bubmuorexa [JOK
134 HroroBast KoHTpoIbHAs paboTa 1 1 https://m.eds0o.ru/1568aba3
bu6mmoreka [IOK
1 14 1 1
3 TOroBas KOHTPOIbHas paota https://m.edsoo.ru/1568aba3
136 [ToBTOpEHHE, 0000IICHUE, 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHU https://m.edsoo.ru/1568aba3
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoKa K()HTp()ﬂ],HLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
Bcero U3Y4YEeHUsS
padoThbI padoTbI pecypcbl
H N
|| o |
a YHKI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U BKCTpeMYMI)I
n N
, | me—
o YHKI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U BKCTpeMYMI)I
n N
, | m——
a YHEI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U BKCTpeMYMLI
I .
, | et
a YHEI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U 3KCTpeMYMLI
I N
;| m—m—— |
& YHKI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U BKCTpeMYMI)I
n o
, | w——
& YHKI https://m.edso0.ru/1568aba3
MOHOTOHHOCTH U BKCTpeMYMI)I
HaXO)K,Z[CHI/IC HaI/I6OHLI_LIel"O nu
7 EZEM: HIZLH:;; (BbHaqlf H;P’II Ha OTPE3KE 1 bubmmorexa [OK
pep YHKI P https://m.edsoo.ru/1568aba3
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Haxoxneaue HauOoJIbLIErO U

8 HAaNMEHBIIET0 3HAYECHUS bubmorexa HOK
. https://m.edso0.ru/1568aba3
HEeTMPEPHIBHON (DYHKIIMHM HA OTPE3Ke
Haxoxnenue Hanbo ero
9 HanI(MeHILI_IL{II;I‘OHS:a‘IeJ:{b;;II o bubmorexa [IOK
N https://m.edsoo.ru/1568aba3
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenue HauOoJIbIIETO U
10 HaI/IMeHILIHeFO 3HAYECHUS bubmorexa [IOK
N https://m.edsoo.ru/1568aba3
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
H 0
1| namessmerosmgemms BuGorera LIOK
N https://m.edso0.ru/1568aba3
HENpephIBHON (DYHKIIUU HA OTPE3Ke
H 0
12| nomemsmerosmauemns BuGmorera LIOK
N https://m.edso0.ru/1568aba3
HENpephIBHON (DYHKIIUU HA OTPE3KE
II €HeHHe IIPOU3BOIHON
13 | naxooms nanmymoro pemers BuGorexa LIOK
& ya p https://m.edso0.ru/1568aba3
B MIPHUKJIAIHBIX 3a7ja4ax
II €HeHHe IIPOU3BOIHON
14 H;)XPE\:IK HG:I/II/ISI 1?514; BIHJ:;OI/I GI:[IJJIIZHI/M bubmmorexa HOK
& ya p https://m.edso0.ru/1568aba3
B HpI/IKJ'IaI[HBIX 3aaayax
[Ipumenenne nponu3BOIHOM IS
oTpeieNIeHUs] CKOPOCTH U bu6mmoreka [JOK
15
YCKOpEHHsI IPOoIiecca, 3aIaHHOTO https://m.edso0.ru/1568aba3
dhopmymoit min rpagukom
I o
pUMEHEHHE TPOU3BOTHOM TSt BuGmiorexa LIOK
16 OnpeJIeJIeHUsl CKOPOCTH U

YCKOpPEHHMs Ipolecca, 3aJaHHOT0

https://m.edsoo.ru/1568aba3
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dbopmyIoit wiu rpadpukoM

17 KoMIos R bu6mmoreka [IOK
MIIO3UIIUA 15040
. YHIER https://m.edsoo.ru/1568aba3
18 Kommnosumus hyHkmmii Bubmiorexa LIOK
B YHIH https://m.edsoo.ru/1568aba3
bubmuorexa [JOK
1 K Vi
o OMIIO3HLHA pyHKLIMA https://m.edsoo.ru/1568aba3
" FGOMeTpI/I?eCKI/Ie 00pasbl ) Bubmorexa LIOK
YPABHCHHH Ha KOOPANHATHON https://m.edsoo.ru/1568aba3
IINIOCKOCTH
o FGOMeTpI/I?eCKI/Ie 00pasbl ) Bubmorexa LIOK
AdABHCHHHU Ha KOOPAWMHATHOU
P PA https://m.edsoo.ru/1568aba3
IINIOCKOCTH
K 6ora:
2 Meorcronasme dymcuiic biGuorera LIOK
8 i HV" https://m.eds00.ru/1568aba3
IMOMOIIBIO ITPOU3BOAHOU
93 [IepBoobOpazHas, OCHOBHOE bubnnorexka [JOK
CBOMCTBO MEPBOOOPA3HBIX https://m.edso0.ru/1568aba3
s gepB006upa;3[HZIe BJ;CM:H:apI;LIX Bubmorexa [IOK
KOu. BH. HaxXO0XICHUA
YHER paBi A https://m.edsoo.ru/1568aba3
IepBOOOPA3HBIX
g | pmme s,
YHIIHH. 5P OHAC https://m.edsoo.ru/1568aba3
NEepPBOOOPA3HBIX
26 NHuterpai. I'eoMeTpudecKnii CMBICI bubnnoreka [JOK
UHTerpaja https://m.edso0.ru/1568aba3
97 Brruncnenue onpenenéHHOro bubnnorexa [JOK

uHTerpana no gopmysne Hototona-

https://m.edsoo.ru/1568aba3
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JleiiOuunna

Brruucnenue onpenenéHHOro

28 uHTerpaia no gopmysne Herorona- bubamorexa LIOK
. https://m.edsoo.ru/1568aba3
JleiiOHuma
IIpumeHneHne nHTErpana s
29 H;)XO)KILGHI/IX nnomljar;eﬁ r?JIOCKI/Ix bubmorexa HOK
https://m.edsoo.ru/1568aba3
duryp
[Tpumenenue unTerpaia s
30 H;)XO)K,HGHI/I}I OﬁLéMI())B ! bubmorexa HOK
https://m.edsoo.ru/1568aba3
IeOMETPHUECKUX Tell
31 [Ipumeps! pemieHuit bubnnorexa [HOK
muddepeHIranbHbIX ypaBHEHUIH https://m.edso0.ru/1568aba3
39 [Ipumepsl pereHnit bubnnoreka [JOK
muddepeHIranbHbIX YpaBHEHUIH https://m.edso0.ru/1568aba3
MaremaTHueckoe MOJCINPOBaHUE
33 peasbHBIX HpOHeCCOBI[C HOII)\/IOH_ILIO Bubamorexa [IOK
. https://m.edso0.ru/1568aba3
muddepeHranbHbIX ypaBHEHUH
34 KonTponsHas pabora: bubnnoreka [JOK
"TlepBooOpa3Has u uHTErpai" https://m.edso0.ru/1568aba3
35 Tpuronomerpuyeckue GyHKINU, UX bubnnorexka [JOK
CBOICTBa M TpaduKu https://m.edsoo.ru/1568aba3
36 Tpuronomerpuueckue GyHKIUHU, UX bubnuoreka [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/1568aba3
37 Tpuronomerpuyeckue GyHKINH, UX bubanorexka [JOK
cBOICcTBa U TpaduKu https://m.edso0.ru/1568aba3
38 Tpuronomerpuueckue GyHKIUH, UX bubnuoreka [IOK
CcBO¥icTBa M rpaduKu https://m.edso0.ru/1568aba3
39 Tpuronomerpuueckue GyHKIUH, UX bubnuorexa [IOK
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CBOWCTBA U TpapuKu

https://m.edso0.ru/1568aba3

OTt60p KOpHEH
TPUTOHOMETPUYCCKHUX YPaBHEHUH C

bubmuorexa [JOK

40 MOMOIIBIO TPUTOHOMETPUUECKON https://m.edsoo.ru/1568aba3
OKPY>KHOCTH
OTt60p KOpHEH

41 TPUTOHOMETPUUYECKUX YPABHEHUM C bubmuorexa [JOK
MOMOIIBIO TPUTOHOMETPUIECKON https://m.edso0.ru/1568aba3
OKPY>KHOCTH
OT160p KOpHEH

42 TPUTOHOMETPUYECKUX YPABHEHUI C bubnnoreka [JOK
[TOMOIIBI0 TPUTOHOMETPUYECKOI https://m.edsoo.ru/1568aba3
OKPY>KHOCTH
OT160p KOpHEH

43 TPUTOHOMETPUYECKUX YPABHEHUI C bubnnoreka [JOK
MOMOIIBIO TPUTOHOMETPUIECKON https://m.edsoo.ru/1568aba3
OKPY>KHOCTH

44 PelreHne TpUroHOMETPUYECKUX bubnuoreka [IOK
HEpPaBEHCTB https://m.edsoo.ru/1568aba3

45 Pemrenne TpuroHoMeTpu4eCKuX bubnnoreka [JOK
HEPaBCHCTB https://m.edso0.ru/1568aba3

16 PelreHne TpUroHOMETPUYECKUX bubnuoreka [IOK
HEpPaBEHCTB https://m.edsoo.ru/1568aba3

47 PereHne TpUroHOMETpUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edso0.ru/1568aba3
KonTponbhas pabora: ”Fpa(pmin BuGmorexa LOK

48 TPUTOHOMETPUUECKUX (QYHKIIHM.

Tpuronomerpuueckue

https://m.edsoo.ru/1568aba3
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HepaBeHCTBa"

49 OCHOBHBIE METO/bI PEUICHUS bu6mmoreka [IOK
MOKa3aTelIbHBIX HEPABEHCTB https://m.edsoo.ru/1568aba3
50 OCHOBHBIE METO/bI PEUICHUS bu6mmoreka [IOK
[OKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/1568aba3
51 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
MOKa3aTeNIbHBIX HEPABEHCTB https://m.edsoo.ru/1568aba3
OCHOBHBIE METO/IbI PEUICHUS bu6mmoreka [IOK
52
MOKa3aTelIbHBIX HEPABEHCTB https://m.edso0.ru/1568aba3
53 OCHOBHBIE METO/bI PEUICHUS bu6mmoreka [IOK
aorapu(pMHUECKUX HEPABEHCTB https://m.edsoo.ru/1568aba3
54 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
Jorapu(MUYECKIX HEPABEHCTB https://m.edso0.ru/1568aba3
OCHOBHBIE METO/IbI PEUICHUS bu6mmoreka [IOK
55
Jorapu(MUYECKIX HEPABEHCTB https://m.edso0.ru/1568aba3
56 OCHOBHBIE METO/IbI pEUIECHUS bubnmnoreka [JOK
Jorapu()MUYECKIX HEPABEHCTB https://m.edsoo.ru/1568aba3
OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
57
UpPPALMOHATLHBIX HEPABEHCTB https://m.edso0.ru/1568aba3
OCHOBHBIE METO/IbI pEUICHUS bubnmnoreka [JOK
58
MpPPaLMOHALHBIX HEPABEHCTB https://m.edsoo.ru/1568aba3
OCHOBHBIE METO/IbI pEUICHUS bubnunoreka [JOK
59
UppaloHaIbHBIX HEPABEHCTB https://m.edso0.ru/1568aba3
OCHOBHBIE METO/TBI pEIICHUS bubnuorexa [JOK
60
UpPPALMOHAILHBIX HEPABEHCTB https://m.edso0.ru/1568aba3
I'padmueckue MmeToabl pemeljnﬁ BuGmorexa LIOK
61 UppalMOHATLHBIX YpaBHEHUI

https://m.edsoo.ru/1568aba3
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I'padmyeckue MeToAbI perieHUs

bubmuorexa [JOK

62
HppalMOHAIbHBIX YPABHCHHIMA https://m.edsoo.ru/1568aba3
I'paduueckue METObI pELICHUS bubmmoreka [IOK
63 .
MIOKa3aTeNIbHBIX YPaBHEHHI https://m.edsoo.ru/1568aba3
64 I'paduveckne MeTOBI PEIICHHS bubmuorexa [JOK
[MOKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/1568aba3
65 I'paduueckue METObI PELICHUS bu6mumorexa [IOK
Jorapu()MUYECKUX YpaBHCHUI https://m.edsoo.ru/1568aba3
66 I'paduueckue METOIbI pELICHNUS bubnnorexa [HOK
Jorapu(MUYECKIX HEPABEHCTB https://m.edso0.ru/1568aba3
67 I'paduueckne MeTobI PEIICHHUS bubnnoreka [JOK
aorapu(pMHUECKUX HEPABEHCTB https://m.edsoo.ru/1568aba3
r
. https://m.edsoo.ru/1568aba3
JorapupMHUUECKUX YPaBHECHHUN
r
. https://m.edsoo.ru/1568aba3
Jorapu(PMUYECKUX YpaBHEHUM
. ang):;qzcxne METOJIbI PEIlIeHUs BuGmorexa LOK
MOKa3aTeabHBIX U
8 https://m.edsoo.ru/1568aba3
Jorapu(MUIECKUX HEPABEHCTB
orasate https://m.edsoo.ru/1568aba3
norapuMHUYECKUX HEPABEHCTB
K oora:
72 "I/(;HTEO;ZEzifjm(e)Tioxae.aTeanHe Bu6miorexa LIOK
ppatt ’ | https://m.edsoo.ru/1568aba3
1 Jorapu(pMUYECKre HEPAaBEHCTBA
73 KommiekcHbie uuncina. bubnuorexa [JOK
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Aunrebpanueckas u
TpUTOHOMETpHYECKast (POPMBI
3aIMCH KOMIUIEKCHOTO YHCiIa

https://m.edso0.ru/1568aba3

KomiiekcHble yncia.
Aunrebpanueckas u

bubmuorexa [JOK

4 TPUTOHOMETpHYECKasi POPMBI https://m.edsoo.ru/1568aba3
3aIMCH KOMIUIEKCHOTO YHCiIa
75 Apudmerndeckue oneparum ¢ bubnnorexa [HOK
KOMIUIEKCHBIMU YHCIIaMHU https://m.edsoo.ru/1568aba3
76 Apudmerndeckue orneparuu ¢ bubnnoreka [JOK
KOMITJIEKCHBIMH YHCIaMHU https://m.edsoo.ru/1568aba3
N300pakeHre KOMITJICKCHBIX YHCET bubnuorexa [JOK
77 .
Ha KOOPJMHATHOM IIOCKOCTH https://m.edso0.ru/1568aba3
78 N300paskeHre KOMIUIEKCHBIX YHCEIl bubnnorexa [HOK
Ha KOOPJIUHATHOM IJIOCKOCTH https://m.edso0.ru/1568aba3
79 ®opmyna Myaspa. Kopau n-oi bubnuoreka [IOK
CTETIEHHU U3 KOMIUIEKCHOTO YHCIIa https://m.edsoo.ru/1568aba3
80 ®opmyna Myaspa. Kopau n-oit bubnnoreka [JOK
CTEINEHHU U3 KOMIUIEKCHOTO YKCiIa https://m.edsoo.ru/1568aba3
[TpruMeHEeHHEe KOMIUICKCHBIX YHCE
81 I[J'i[ penreHus (GU3NIECKUX U bubmmoreia LIOK
https://m.edsoo.ru/1568aba3
TCOMETPHUYECKUX 3a71a4
82 KonrtponbHas pabora: bubnuoreka [IOK
"KomriekcHsie yncina' https://m.edsoo.ru/1568aba3
83 Harypanbnble u niensie yucna bubmorexa HOK
https://m.edso0.ru/1568aba3
84 HatypanbHble u 1ienble uncia Bubmiorexa LIOK

https://m.edsoo.ru/1568aba3
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85 [IpumMeHeHue pu3HAKoOB bubmumorexa [IOK
JEIIMMOCTH LEJTBIX YUCE https://m.edsoo.ru/1568aba3
86 [TpumeHeHne NpU3HaKOB bubmmoreka [IOK
JETMMOCTH LIETBIX YHCEI https://m.edso00.ru/1568aba3
[IpuMeHeHne TpU3HAKOB
87 ILeI:H/IMOCTI/I uenI:,IX gucen: HOJl u bubmorexa [JOK
https://m.edsoo.ru/1568aba3
HOK
[IpuMeHeHre IPU3HAKOB
88 ,[[teII/IMOCTI/I uenrf).lx yucen: HOJl u bubmorexa HOK
https://m.edsoo.ru/1568aba3
HOK
IIpuMmeHeHnEe MPU3HAKOB
89 Z[GSII/IMOCTI/I ueﬂl;x YHCEI: OCTATKH bubmmorexa LOK
https://m.edsoo.ru/1568aba3
10 MOAYJTIO
IIpuMmeHeHnEe MPU3HAKOB
90 Z[GSII/IMOCTI/I ueﬂl;x YHCEI: OCTATKH bubmmorexa LOK
https://m.edsoo.ru/1568aba3
10 MOJTYJIIO
[IpumeHeHne MpU3HAKOB
01 JENMMOCTH LI€JIBIX YHCEIN: aJTOPUTM bubmuorexa [JOK
EBxima 1j1st pereHus 3a/1a4 B https://m.edso0.ru/1568aba3
LIEIBIX YHCIIax
92 Kontponsnas pabora: "Teopus bubnuoreka [IOK
eJbIX yncen" https://m.edsoo.ru/1568aba3
CucreMa ¥ COBOKYITHOCTD
93 YPaBHEHHUH. PaBH(})q(-:II/IJILHBIe bubamorexa LIOK
https://m.edso0.ru/1568aba3
CUCTEMBI Ml CHCTEMBI-CJICACTBUS
Cucrema IiI’ COBOKYITHOCTb BuGmorexa LIOK
94 ypaBHEHHH. PaBHOCHIIbHBIC

CHUCTEMBI U CUCTEMBI-CIICICTBH A

https://m.edsoo.ru/1568aba3
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OcHoBHBIC MCTOJbI pCHICHUS

95 . it bubmuorexa [JOK
CHCTEM U COBOKYITHOCTEN
o . https://m.edsoo.ru/1568aba3
paInMoHAIBHBIX YPaBHCHUI
OCHOBHBIC MCETOAbI PCUICHUA
96 CHCTE COBOK (I:c el bubmorexa HOK
HNCTEM U B HOCTCHU
i . https://m.edsoo.ru/1568aba3
HPpAaLMOHAIIBHBIX YPABHEHUN
OCHOBHBIE METO/IBI PELICHUS
97 crcTe . (I))c i bubmuoreka [JOK
HNCTEM U BOK HOCTCHU
e . https://m.edsoo.ru/1568aba3
ITOKA3aTCIIbHBIX ypaBHeHI/II/I
OCHOBHBIE METOJIBI PELICHUS
08 ARLD . bu6mmoreka [IOK
CHCTEM U COBOKYITHOCTEHN
Y . https://m.edsoo.ru/1568aba3
MOKa3aTeIbHBIX YPABHEHUIM
OCHOBHBIE METOJIBI PELICHUS
99 ARLD . bu6mmoreka [IOK
CHCTEM U COBOKYITHOCTEHN
Y . https://m.edsoo.ru/1568aba3
norapu()MUYECKUX ypaBHEHUI
OCHOBHI)IG METOABI PCHICHUA
100 CHCTE COBO (I))c el bubmorexa HOK
HNCTEM U BOK HOCTCHU
o . https://m.edso0.ru/1568aba3
norapuMUUECKUX ypaBHEHUI
[IpuMeHeHne cuCTEM K pPELIECHUIO
MaTEMaTUYECKUX 3a1a4 U 3a1a4 13
101 . o61ac eIf . a bu6mmoreka [IOK
JINYHBIX JIACTCHU H 1501
P . Ve https://m.edso0.ru/1568aba3
peaanOH KHU3HU, I/IHTCpHpCTaHI/Iﬂ
MOJIYYEHHBIX PE3yIbTaTOB
[IpuMeHeHne cucTeM K pEeIEHUIO
MaTEMAaTHYECKUX 3a1a4 U 3a1a4 13
li 8 bubnuorexa [JOK
102 pa3aMyYHbIX 00JacTel HayKH U

peanbHON JKU3HU, HHTEPIIPETALUs
[IOJIyYEHHBIX PE3YJILTATOB

https://m.edsoo.ru/1568aba3
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IIpuMeHeHne HEpaBEHCTB K

PEIICHUIO MAaTEMATUYCCKUX 3a1a4 U

3a/lav U3 pa3JIMYHbIX obnacreit

bu6mmoreka [IOK

103
HAYK{ U pealbHOU KHU3HH, https://m.edsoo.ru/1568aba3
MHTEpIIpEeTaUs NOJIYy4eHHBIX
pE3yJIbTaTOB
Kontposbnas pabdora: "Cuctemsl

104 palMOHAIBHBIX, UPPALUOHATIBHBIX bubmuorexa [JOK
MOKa3aTeNIbHBIX U https://m.edsoo.ru/1568aba3
norapu(MUUECKUX ypaBHEHUI"

105 PanvoHaneHbIE ypaBHEHHS C bubnnorexa [HOK
napamMeTpamu https://m.edsoo.ru/1568aba3
PanmonanbHble HEpaBEeHCTBa € bubnnorexa [HOK

106
napameTpamu https://m.edso0.ru/1568aba3

107 PanmonanbHbIE CHUCTEMEI C bu6mmoreka [IOK
napameTpamMu https://m.edsoo.ru/1568aba3
HppaumnoHnanbHble ypaBHEHMS, bubnnorexka [JOK

108
HEpaBEeHCTBA C ITapaMeTpaMu https://m.edsoo.ru/1568aba3
HppanmoHanbHbIe CUCTEMBI C bubnnoreka [JOK

109
napameTpamu https://m.edso0.ru/1568aba3
[TokazarenbHble ypaBHEHUS, bu6mmoreka [JOK

110
HEpaBEHCTBA C IapaMeTpaMu https://m.edsoo.ru/1568aba3
[TokazaTenbHbIE CUCTEMBI C bubnuotexa [JOK

111
napameTpamu https://m.edso0.ru/1568aba3
Jlorapudmuueckue ypaBHEHUS, bubnmuotexa [JOK

112
HEpPaBEHCTBA C MapaMeTpaMu https://m.edso0.ru/1568aba3

113 Jlorapudmuaeckue CUCTEMBI C bubnmnorexa [JOK

napameTpamu

https://m.edsoo.ru/1568aba3
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TpuUroHomMeTpuuecKe YpaBHEHHUS C

bubmuorexa [JOK

114
napamMeTpamu https://m.edsoo.ru/1568aba3
TpuronomeTpuuecKre HEpaBeHCTBA bubmmoreka [IOK
115
C mapameTpaMu https://m.edsoo.ru/1568aba3
116 TpUroHOMETPUYECKUE CUCTEMBI C bubmuorexa [JOK
napamMeTpamu https://m.edsoo.ru/1568aba3
[TocTtpoeHue u uccnenoBaHue
MaTeEMATHYECKUX MOJIEIEH bu6mmoreka [IOK
117 .
pEaTbHBIX CUTYAIU C IOMOIIIBIO https://m.edso0.ru/1568aba3
ypaBHEHUH C mapameTpaMu
[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJCICH bu6mmoreka [IOK
118 .
pEaTbHBIX CUTYAIU C IOMOIIIBIO https://m.edso0.ru/1568aba3
CHCTEM YpaBHEHUH C mapaMeTpaMu
[TocTpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJEIeH bu6mmoreka [IOK
119 .
peabHBIX CUTYAIHH C TIOMOIIBIO https://m.edsoo.ru/1568aba3
CUCTEM YpaBHEHHUH C mapaMeTpaMu
KonTponbnas pabora: "3anauu c bubnnoreka [JOK
120
napamerpamu” https://m.edso0.ru/1568aba3
1 s st Brmorer LIOK
. ”H ' https://m.edsoo.ru/1568aba3
YpaBHeHus
12 e s Brmorer LLOK
. ”H ' https://m.edsoo.ru/1568aba3
YpaBHeHust
123 [ToBTOpenue, o600mEHNE, bu6mmorexa [IOK

cucTeMaTu3als 3HaHUH:

https://m.edsoo.ru/1568aba3
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"VYpaHenus. CucreMbl ypaBHEHUN"

[ToBTOpeHME, 0600MIIEHNE,

124 cUCTEMATHU3AINI 3SHAHUN: 1 Bubmiorexa HOK
" H,, ' https://m.edsoo.ru/1568aba3
Hepasencrtpa
- HOBTeOpeHI/Ie, 0606H_ICHI:IC, . BuGmiorexa LIOK
CUCTEMATHU3ALUS 3HAHUIL:
" H,, https://m.edso0.ru/1568aba3
HepaBencrtpa
1265 | caomemsan ooty . Bu6orera LK
" H,, ' https://m.eds00.ru/1568aba3
Hepagencrtra

11 , 0006 ;
OBTOpEHHE, 00001IcHHE bubamnorexa [JOK

127 H: 1
CHCTCMATH3ALHA SHAHIU https://m.edso0.ru/1568aba3

"I[IpousBoaHas u €€ mpuMeHeHue'

11 , 0006 ;
OBTOpEHHE, 00001IcHHE bubamnorexa [JOK

12 H: 1
8 CHCTCMATH3ALHA SHAHIU https://m.edso0.ru/1568aba3

'

"[Ipon3BoHas U €€ npuMeHeHue'

[ToBTOpenue, 06001IeHNE,

. bubmmorexa LIOK
129 cUcTeEMaTH3allisl 3SHAHUH: 1

https://m.edso0.ru/1568aba3

'

"[Ipon3BoaHas u €€ mpuMeHeHue'
[ToBTOpenue, 06001IeHNE,

130 CHCTeMaTH3alus 3HaHWH: 1
"NHTerpan u ero npuMeHeHue"

bu6mmoreka [JOK
https://m.edso0.ru/1568aba3

I , 0000 ,
OBTOpEHHE, 0000IIEHHE bubnuorexa LIOK

131 R e 1 https://m.edsoo.ru/1568aba3

HCDYHKI_II/II/I"

I1 600
OBTOpeHHE, 00001IEHHE, bubmuoreka [JOK

132 H: 1
3 CHCTCMATH3ATHA SHAHHH https://m.edsoo.ru/1568aba3

"(DYHKHI/II/I"
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[ToBTOpeHue, 06001eHNE,

133 . . 1 bubmuorexa [JOK
fHCT Mamfaum SHAHI: https://m.edsoo.ru/1568aba3
OyHKIUU
bubmuorexa [JOK
134 4 1 1
3 TOroBas KOHTpOIbHAA pabota https://m.edsoo.ru/1568aba3
bu6mmoreka [IOK
135 HroroBas koHTposbHas paboTa 1 1 https://m.eds0o.ru/1568aba3
136 [ToBTOpeHHE, 0000IIEHNE, 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/1568aba3
OBLIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna u BIYUCIIECHUS
11 OnepupoBaTh NOHATHSAMH: pPALMOHAIBHOE W JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI
12 BemonuaTte  apudmerndyeckue  OnepanM  C  pPAalUOHATIBHBIMH U
' JeCTBUTEIIHBIMU YHACITAMHU
13 BbinonHATe npubamkEHHBIE BBIYUCICHUS, UCIIOJIB3YsI IPaBUIIa OKPYTJICHUS,
' JieNaTh MPUKHUIKY U OLIEHKY pe3yJbTaTa BEIYUCICHUH
OnepupoBaTh NOHSATHSAMH: CTEIEHb C ILEJIBIM IOKa3aTeleM, CTaHAapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pelLIeHHs MPAKTUYECKHX 3a/1a4 U IPECTAaBICHUS JaHHBIX
OmnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 WCIIOJIb30BaTh  3allUChb  NPOU3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETpHUYECKUE (DYHKIHH
2 VYpaBHeHUs U HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonHaTe mpeoOpa3oBaHusi LENbIX, PALMOHANBHBIX W HpPpalMOHAIbHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX |
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsATH ypaBHEHUS M HEPAaBEHCTBA JUISl pEIICHHs MaTeMaTHYEeCKUX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTei HAyKU U peabHOU )KU3HU
MogenupoBath peajbHBIE CHUTYallMM Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C HUCIIOIb30BAaHUEM arlrapara ajareopsl
3 OyHKIMY 1 TpaduKu
31 OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOOBI 3aJaHusl QYHKIMH, 00JIaCTh

ONpeNieIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢GyHKIUH,



B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHOU (PYHKIIMH C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMH SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUH 3aJad M3 JPYruxX Yy4eOHBIX MpPEeIMETOB U
peaNbHOM KU3HH, BRIPAKATH POPMYTIaMHU 3aBUCUMOCTH MEXITY BEIIMUYUHAMU
4 Hauana marematnyeckoro aHaamsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas U
' reoOMeTpPHYECKasi IPOTPECCHH
4 OnepupoBaThb TOHATUAMHU: OECKOHEYHO YyOBbIBaIOIIash TeoMeTpUYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEH U Mporpeccuid  ams
' pelICHHS pealTbHBIX 331a4 MPUKJIAJHOTO XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrniepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUus
5.2 pealbHBIX MPOIIECCOB U SBICHUN, NP PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
PEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACICHHE,  TeopeMma,  CIE/ICTBHUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHATHSAMH: HATypaIbHOE, IEJ0€ YHCIO; WCIIOIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIBIX YHUCEJ, pPa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudmM 4Yucia, AECITUYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpumensTh CBOICTBa CTeMeHH M MPeoOpa3OBaHUS — BBIPAKCHHIA,



ONCpUpOBaTh MOHATHUAMHU: TIOKA3aTCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB

Bremonuaate mpeoOpa3oBaHUS BBIPAKEHHH, COJEPXKALIUX JIOTaprU(MBbI;

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JTOTapU(PMHUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMeTpUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ pellCHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxoauts pemenus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIIBHBIX
' ypaBHCHHUIT U HEPABEHCTB
MogenupoBaTh peajbHblE CUTyallUM Ha s3blKe anreOpbl, COCTaBIATh
2.6 BBIPQ)KEHUS, YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauu,
HCCJIEIOBATh TOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allrapara ajareopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHUH, TOYKH HSKCTpeMyMa (YHKIUH, HauOoJbliee M
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
ucclieoBaHus (QYHKIMH, 33JaHHOU IrpaduKOM
OmnepupoBaTh NOHATHAMH: TPAapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh IS PELLICHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIIOCKOCTH Ipa)MKU JIMHEHHBIX YpaBHEHHM
' Y UCIOJIb30BaTh UX AJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonb3oBaty rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IMPOLECCOB U
' 3aBHCUMOCTEH U3 IpYyruX y4eOHbIX AUCLIUILINH
4 Hagama maTemaTrnueckoro anaimmsa
OnepupoBaTh MOHATUAMU: HETIpepbIBHAs (QYHKINSA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BaTh T'€OMETPHUECKUN U (PU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad
49 Haxomute  mpou3BoaHbIE  3JEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH
' IPOU3BOJIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (PYHKIUH
Ucnonp3oBath  NpOM3BOAHYIO  JUIA  HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO MUl HaXOXKIEHUS HAWIydIIEro PEIIECHUs B
' IIPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7a4ax
45 OnepupoBaTh MNOHATHUSAMM: MEpBOOOpa3Hasi M HWHTErpai; MOHHUMATh
' reoMeTpUYeCcKuil U (PU3NYECKHii CMBICIT HHTETpaja
46 Haxoauts nepBooOpa3Hbie AJIeMEHTapHBIX (PYHKIHH, BHIYUCIATH UHTETPajl

no popmysne HeroTona — Jleitonuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTEpUOANYECKHE IpoOU. Apr(pMeTHUECKUE ONepalty ¢ palMoHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BelpakeHU. [IpuMenenue npobeii u mporeHToB
JUIs PeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3InYHbIX OTPACIeH 3HAHUM U peanbHOMN KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATIBHBIC YiCca. ApUPMETHIECKHEe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenenb ¢ 1ensiM nokaszareneM. CTangapTHas popmMa 3anicH JeCTBUTEIFHOTO YHCIIA.
1.3 Hcnonw3oBanue moaxosmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN JUI PELICHUs
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmerndecknii KOpeHb HATypalbHOW cTereHH. JleHCTBHS ¢ apu(MeTHYeCKHUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCMHYC M TaHI€HC YMCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeoOpazoBanne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MATEeMaTHYECKUX 3a/1a4 U 33734 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHast (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPYXHOCTb, OIpPEIEICHHE TPUTOHOMETPUUYECKUX (YHKLUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmerndeckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaromas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiIa HbIX 3a/1a4 ¢ TOMOIIBIO0 CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3aJau
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku



3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TPU pEIICHUH 3a7ad W3 JIPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbBIe AyIeMEHTAPHBIX (QYHKIUH. DOpMyYIbl HAXOXKICHHS IMPOU3BOIHOM
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIEr0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 GU3NYECKUN CMBICI. BhIuKMcIeHHe UHTErpaja 1mo

dopmyne Hetorona — JleiiOnuna



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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMma, CJIEACTBHE, CBOMCTBO, INpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHHUHA 3a4a4, OUCHUBATH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 PYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIO, LEJI0E YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK 10 MOAYNI0, PAllMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BHITIOJIHAThH BBIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad



mporpeccusi, OCCKOHEYHO YOBIBAIOMIass TEeOMETPUYECKash MPOTPECCHS;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucd  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHCTCMbI IJId PCIICHHA MATEMAaTHYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKIMH, KCTpeMyM (yHKIMM, HauOoJblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (YHKIHUU; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIWE 3HAueHUs QYHKIUHI; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3MYecKUX 3a/1adax; HaXOAUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3UIMS (DYHKUMH, JTUHEHHas QYHKIMSA, KBagpaTH4yHas (QYHKIHA,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPaPUKH IS W3YYEHHs MPOLIECCOB M 3aBUCHMOCTEH, MPHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4l U3 00JacTH YNpaBJICHUS JUYHBIMU U CEMEMHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MaTEMaTUKH; COCTAaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIaApPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uHpOpMaIMI0O C TOMOIIBI TaOJWI W JUarpaMM; HCCIIEIOBaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IMOHATHSAMU: CIy4alHBIA OIBIT M CIIy4aiiHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BepossTHOCTH, hopmyny bepHymm, koMOuHaTopHbIe (AaKThI U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPUPOAHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAIOIIUECS NPAMbIE, apauIeIbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (baKTBI U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n

10

YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (QUTYpPBI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyca, HWIHHIApa, O0BEM Kyoda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIC (OPMYIBI MU METOMABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHNC 00BEMOB HOI[O6HBIX (l)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeIh MaTPUIIBI
3 OyHKIWMH U TpaduKH



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun dyHxmum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: anrebpa U Hadajga MaTeMaTHUEeCKOTO aHanu3a, 10-11 kiacchl :
0a30BbIN U YTIyOJICHHBIN YPOBHU:

yuebnuk / HI.A.Anumos, FO.M.Konsrun, M.B. Tkauéa.

M3patensctBo  Mocksa: "lIpocBenienue"2024

MHTepHeT-pecprbl, pekoMeHayemMbIX A4 MCnonb30oBaHUA. B
pa60Te yuntTenaMmmn mateMaTuKu.

http://www.uic.ssu.samara.ru [lyteBoguTtens "B Mupe Haykn" Ansg LWKoNbHUKOB

http://fmi.asf.ru SnekTpoHHaa xpecTtomMaTmsa N0 MEeTOAUKE NpenogaBaHusg MaTemMaTuku

http://methmath.chat.ru MeTogmka npenogasaHus MaTeMaTUKK

http://mat-game.narod.ru MaTemaTnyeckas ruMHacCTUKa

http://www.zaba.ru MaTtemaTuyeckme onumnuagbsl U onuMmnuagHble 3agadm

http://www.mccme.ru MoCKOBCKUI LIEHTP HENPEPbIBHOrO MartemMaTniyeckoro obpasoBaHus

ttp://www.exponenta.ru MaTemaTuyeckumn cant

http://zadachi.mccme.ru MudopmaumoHHo-nonckosaga cucrtema "3agaym”

http://alglib.sources.ru Bubnuoteka anroputmoB Nogbopka CChINIOK Ha MatemaTu4eckne
pecypcobl MHTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMMyHUKaLMOHHbIE BUKTOPUHbI AN LWKOJIbHUKOB

http://dondublon.chat.ru/math.htm NonynspHas maTemaTtuka

http://www.college.ru/mathematics/ OTkpblTag maTemaTukahttp://ege.yandex.ru/ N’MA

pedsovet.su IHTepaKTUBHbLIN TECT-TPeHaxep Ans nogrotoeku kK N'MA no matematuke.

http://mat.1september.ru - razeta «MatemaTtuka» Msgatenockoro goma «llepsoe ceHTAGPA»
http://www.mathematics.ru - Matematuka B OTKpbITOM KONneaxe

http://www.math.ru - Math.ru: Matematuka n obpasosaHve

http://www.mccme.ru - MOCKOBCKUI LEHTP HENPEPbLIBHOrO MaTemMaTU4eckoro obpasoBaHus
http://www.allmath.ru - Allmath.ru - Bca matemaTtnka B ogqHOM MecTe

http://eqworld.ipmnet.ru - EqWorld: Mup matemaTnyeckux ypaBHeHUn
http://www.exponenta.ru - Exponenta.ru: obpasoBaTenbHbI MaTEMaTUYECKUIA CanT
http://www.bymath.net - Bca anemeHTapHas matematuka: CpegHasa maTt. MHTEPHET-LIKoNa
http://www.neive.by.ru/index.html - FeomeTpuyecknii noptan



https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.uic.ssu.samara.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Ffmi.asf.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmethmath.chat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmat-game.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.zaba.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Falglib.sources.ru
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.vspu.ac.ru%2Fde%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.vspu.ac.ru%2Fde%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fdondublon.chat.ru%2Fmath.htm
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.college.ru%2Fmathematics%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fege.yandex.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fpedsovet.su%2F
https://multiurok.ru/all-goto/?url=http://mat.1september.ru/
https://multiurok.ru/all-goto/?url=http://www.mathematics.ru/
https://multiurok.ru/all-goto/?url=http://www.math.ru/
https://multiurok.ru/all-goto/?url=http://www.mccme.ru/
https://multiurok.ru/all-goto/?url=http://www.allmath.ru/
https://multiurok.ru/all-goto/?url=http://eqworld.ipmnet.ru/
https://multiurok.ru/all-goto/?url=http://www.exponenta.ru/
https://multiurok.ru/all-goto/?url=http://www.bymath.net/
https://multiurok.ru/all-goto/?url=http://www.neive.by.ru/index.html

http://graphfunk.narod.ru - Npadpukn dyHKLMIA

http://comp-science.narod.ru - dngakrnyeckne matepuarnbl No MHpopmMmaTuke n matemaTuke
http://rain.ifmo.ru/cat/ - [JuckpeTHasa matemaTuka: anropuTmbl

http://www.uztest.ru - EF'3 no matemaTtumke: noaroToBka K TeCTUPOBaHUIO
http://zadachi.mccme.ru - 3agaym no reomeTpun: NHHOOPMaLMOHHO-MOMNCKOBAs cucTtemMma
http://tasks.ceemat.ru - 3agadyHukK ANg NOAroTOBKM K oniMMnuagam no MmatemaTtuke
http://www.math-on-line.com - 3aHnmaTenbHad MaTeMaTtmka - LWKONbHUKaM (0ONuMnuaabl, Urpkl,
KOHKYpPCbl MO MaTteMaTmke)

http://www.problems.ru - HTepHeT-npoekT «3agaun»

http://www.etudes.ru - MatemaTtuyeckue aTioabl

http://www.mathem.h1.ru - MaTemaTtuka on-line: cnpaBoyHas nHdopmMaumsi B NOMOLLb CTYAEHTY
http://www.mathtest.ru - MatemaTuka B MOMOLLb LLKONbHUKY N CTYAEHTY (TECTbl MO MaTemMaTuke
online)

http://www.matematika.agava.ru - MatemaTunka ans noctynatowmx B By3bl

http://www.zaba.ru - MatemaTuyeckue onumnmagbl U onUMNUagHbie 3agadm
http://www.kenguru.sp.ru - MexgyHapogHbIi MateMatnyeckuit KOHKYpC «KeHrypy»
http://methmath.chat.ru - MeToamka npenogaBaHns MaTeMaTUKK

http://www.reshebnik.ru - PewiebHuk.Ru: Bbicluas matemaTtmka u 9kOHOMETPUKA - 3a0a4u,
peLleHns

http://www.mathnet.spb.ru - Cant anemeHTapHon matemaTtukn Omutpus MNywmHa
http://www.turgor.ru/ - TypHup ropogos - MexxagyHapogHas matemaTnieckasl onumnuaga ang
LLKOSIbHMKOB

http://www.math.ru/ - UHTepHeT-nogaepxka yuntenen maremaTnkn. CoaepXuT aneKTPoHHbIE
KHUIW, BUAEONEKUUN, MaTepmarnbl ANs YPOKOB.

http://www.it-n.ru/ - CeTb TBOpYeCKMX yuntenen. CoaepxuT: 6MBNNOTEKY rOTOBLIX Y4EOHbIX
NpoeKToB ¢ NpuMmeHeHnem VIKT; Gubnmoteky MeToauk NnpoBeaeHns ypoKoB C MCNOSIb30BaHNEM
pa3HOOOpPa3HbIX ANEKTPOHHbBIX PECYPCOB; PYKOBOACTBA M NOJSIE3HbIe COBEThI MO UCMOMNb30BaHMIO
nporpammMmHoro obecneveHums B y4ebHOM nporecce

http://www.problems.ru/ - Basa gaHHbIX 3aga4 NO BCEM TeMaM LUKOIbHOW MaTeMaTUKN.
CopepxunTt 3agaym pasnnyHbiX pyOpuK 1 cTeneHen CRoXHOCTU C peLLUEHUEM.
http://www.som.fsio.ru/ - CeTeBoe 06beanHeHne metoauctoB. CooepxuT B pasgerne
«MaTtemaTukay» ctaTbu, METOAMYECKME Pa3paboTKn YPOKOB, CLieHapum NpasgHuKoB,
BHEKITACCHbIE MEPONPUATHUS.

http://www.som.fsio.ru/ - O6pasoBaTenbHbI MaTemMaTUdecknin cant. CogepXxnt maTepuansl no
paboTe ¢ matemaTtudeckumm naketamum Mathcad, MATLAB, Mathematica, Maple v gp.
MeTtogudeckne paspaboTku, NpUMepbl pelleHnst 3agad, BbINOSIHEHHbIE C NCNOSIb30BaHUEM
MaTemMaTUYEeCKUX NakeT

Takne canTbl,

Kak http://www.exponenta.ru, Allmath.ru http://www.allmath.ru, http://graphfunk.narod.ru, http://
www.neive.by.ru, http://www.problems.ru, http://zadachi.mccme.ru, http://www.mathtest.ru, http:
/lIwww.math-on-line.com, http://tasks.ceemat.ru, http://www.uztest.ru, http://eqworld.ipmnet.ru n
Ap. NOMOratT NPOBOANTb YPOKM C UCMONb30BAHMEM HOBbIX COBPEMEHHbIX TEXHOOMMMN.

http://www.uic.ssu.samara.ru lNytesogutens "B Mupe Haykn" ons LWKONbHMKOB

http:/fmi.asf.ru 3nekTpoHHasa xpecTomaTna No MeToauKke npenogaBaHns MaTeMaTUKK

http://methmath.chat.ru MeTtoguka npenogaBaHnsi MaTeMaTUKK



https://multiurok.ru/all-goto/?url=http://graphfunk.narod.ru/
https://multiurok.ru/all-goto/?url=http://comp-science.narod.ru/
https://multiurok.ru/all-goto/?url=http://rain.ifmo.ru/cat/
https://multiurok.ru/all-goto/?url=http://www.uztest.ru/
https://multiurok.ru/all-goto/?url=http://zadachi.mccme.ru/
https://multiurok.ru/all-goto/?url=http://tasks.ceemat.ru/
https://multiurok.ru/all-goto/?url=http://www.math-on-line.com/
https://multiurok.ru/all-goto/?url=http://www.problems.ru/
https://multiurok.ru/all-goto/?url=http://www.etudes.ru/
https://multiurok.ru/all-goto/?url=http://www.mathem.h1.ru/
https://multiurok.ru/all-goto/?url=http://www.mathtest.ru/
https://multiurok.ru/all-goto/?url=http://www.matematika.agava.ru/
https://multiurok.ru/all-goto/?url=http://www.zaba.ru/
https://multiurok.ru/all-goto/?url=http://www.kenguru.sp.ru/
https://multiurok.ru/all-goto/?url=http://methmath.chat.ru/
https://multiurok.ru/all-goto/?url=http://www.reshebnik.ru/
https://multiurok.ru/all-goto/?url=http://www.mathnet.spb.ru/
https://multiurok.ru/all-goto/?url=http://www.turgor.ru/
https://multiurok.ru/all-goto/?url=http://www.math.ru/
https://multiurok.ru/all-goto/?url=http://www.it-n.ru/
https://multiurok.ru/all-goto/?url=http://www.problems.ru/
https://multiurok.ru/all-goto/?url=http://www.som.fsio.ru/
https://multiurok.ru/all-goto/?url=http://www.som.fsio.ru/
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.exponenta.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.allmath.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.allmath.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fgraphfunk.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fgraphfunk.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.neive.by.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fzadachi.mccme.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.mathtest.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.mathtest.ru%2F
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http://mat-game.narod.ru MaTemaTu4yeckasa ruMHacTuka

http://www.zaba.ru MatemaTtuyeckne onumnuagbl U oNMMNUagHble 3aaa4mn

http://www.mccme.ru MoCKOBCKUI LLIEHTP HENPEPLIBHOMO MaTeMaTn4eckoro obpasoBaHus

ttp://www.exponenta.ru MaTemaTuyeckun cant

http://zadachi.mccme.ru MHdopmaLmnoHHo-nouckosasa cuctema "3agaymn”

http://alglib.sources.ru Bubnuoteka anroputmos Nogbopka CCbiNOK Ha MaTemaTuieckmne
pecypcbl HTepHeTa.

http://www.vspu.ac.ru/de/ TenekoMMyHUKaLNOHHbIE BUKTOPUHBLI A1 LUKOSNbHUKOB

http://dondublon.chat.ru/math.htm MNMonynspHaa matemaTtuka

http://www.college.ru/mathematics/ OTkpbiTas MmaTemaTtukahttp://ege.yandex.ru/ TNA

pedsovet.su IHTepaKTUBHbIN TECT-TPeHaxep Anst noarotoekn kK N'MA no matematuke.

http://mat.1september.ru - razeta «MatemaTuka» Magatensckoro goma «lepBoe ceHTAbPA»

http://www.mathematics.ru - Matematuka B OTKPbITOM KOnnempke

http://www.math.ru - Math.ru: MatemaTuka n obpasosaHune

http://www.mccme.ru - MOCKOBCKMIA LIEHTP HENPEPLIBHOIO MaTeMaTU4Yeckoro obpasoBaHns

http://www.allmath.ru - Allmath.ru - Bca matemaTtnka B ogqHOM MecTe

http://eqworld.ipmnet.ru - EqWorld: Mup matemaTnyeckux ypaBHeHuUn

http://www.exponenta.ru - Exponenta.ru: o6pasoBaTenbHbii MAaTeEMaTUYECKUA CanT

http://www.bymath.net - Bcsa anemeHTapHas matemaTtuka: CpegHasa maT. UHTEPHET-LIKoNa

http://www.neive.by.ru/index.html - F'eomeTpruecknin noptan

http://graphfunk.narod.ru - N'padpmkn dyHKLMIA

http://comp-science.narod.ru - lngakrnyeckne matepuarbl No MHpopMaTuke n mateMmaTuke

http://rain.ifmo.ru/cat/ - dnckpeTHas maTemaTunKa: anropuTMbl

http://www.uztest.ru - E'3 no maremaTtumke: noarotToBka K TeCTUPOBaHUIO

http://zadachi.mccme.ru - 3agaym no reomeTpun: NHHOOPMaLMOHHO-MOMUCKOBAs cucTemMa

http://tasks.ceemat.ru - 3agayHuk AN NOAroToOBKM K onUMnuagam no MmatemMaTtuke

http://www.math-on-line.com - 3aHnmaTenbHag MaTeMaTtuka - LWKONbHUKaM (onumMnuagbl, Urpkbl,
KOHKYPCbl N0 MaTeMaTuke)

http://www.problems.ru - UHTepHeT-NpoekT «3agayn»

http://www.etudes.ru - MatemaTnyeckue aTioabl

http://www.mathem.hl.ru - Matematuka on-line: cnpaBoyHasa nHopmMauusa B NOMOLLL CTYAEHTY
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http://www.mathtest.ru - MatemaTuka B MOMOLLb LUKOSNbHWUKY N CTYAEHTY (TECTbl MO MaTeMaTuke
online)

http://www.matematika.agava.ru - MatemaTuka 4ns noctynaroLimx B By3bl

http://www.zaba.ru - MaTemaTuyeckne onumnuaabl U oNMMNUagHble 3agaym

http://www.kenguru.sp.ru - MexgyHapogHbIi MatreMaTnyecku KOHKYpC «KeHrypy»

http://methmath.chat.ru - MeToamka npenogaBaHns MaTeMaTUKK

http://www.reshebnik.ru - PewwiebHuk.Ru: Bbicluas maTteMaTtrka u SKOHOMETPUKA - 3adauu,
pelleHuns

http://www.mathnet.spb.ru - Cant anemeHTapHon matematukn Omutpus NywmHa

http://www.turgor.ru/ - TypHup ropogos - MexxayHapogHas matemaTndeckas onumnuaga ang
LUKONbHUKOB

http://www.math.ru/ - UHTepHeT-nogaepxka yuntenen matemaTnkn. CoaepXut aneKkTpoHHbIe
KHUM, BUAEONEKUNN, MaTepuarnbl 41 YPOKOB.

http://www.it-n.ru/ - CeTb TBOpYeCcKkMx yuntenen. CoaepxuT: 6MBNNOTEKY rOTOBLIX Y4EOHbIX
npoekToB ¢ npumeHeHnem UKT; Gubnunoteky Metogmk NpoBeaeHNst YypoKOB C UCMOSb30BaHMEM
pa3HOOOpPa3HbIX 3NEKTPOHHbLIX PECYPCOB; PYKOBOACTBA M NOJIE3HbIE COBETHI MO MCMOSNb30BaHUIO
nporpammMmHoro obecneveHus B ydebHOM npouecce

http://www.problems.ru/ - Basa gaHHbIX 3a4a4 No BceM TeMaM LLUKONbHOM MaTeMaTUKN.
CoaepXnT 3agaydn pasnuyHbIX pyOpuUK 1 CTENEHEN CIOXHOCTU C peLleHMEM.

http://www.som.fsio.ru/ - CeTeBoe 06beamnHeHne metoauctoB. CoaepxuT B pasaene
«MaTtemaTuka» ctatbn, METOANYECKNE pa3paboTKM YPOKOB, CLieHapumn nNpasgHuKoB,
BHEKIACCHbIE MEPONPUSTUS.

http://www.som.fsio.ru/ - OGpasoBaTenbHbIi MaTemMaTudeckuin cant. CogepXxmt maTepuansl no
paboTte ¢ maTemaTudeckumn naketamm Mathcad, MATLAB, Mathematica, Maple n gp.
MeTtogudeckne paspaboTkn, NpUMepbI peLleHnst 3afad, BbIMOSIHEHHbIE C UCMOJTb30BaAHUEM
MaTeMaTM4YeCcKnX naket

Takne canThil,

Kak http://www.exponenta.ru, Allmath.ru http://www.allmath.ru, http://graphfunk.narod.ru, http://
www.neive.by.ru, http://www.problems.ru, http://zadachi.mccme.ru, http://www.mathtest.ru, http:
/lIwww.math-on-line.com, http://tasks.ceemat.ru, http://www.uztest.ru, http://eqworld.ipmnet.ru n
Ap. NOMOratoT NPOBOANTb YPOKN C UCNONb30BAHMEM HOBbIX COBPEMEHHbIX TEXHOMOMUN.
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