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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B IIPOrpaMMme cpeaHero oOiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0y4YaloluXcs Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ausredbpa M Hadajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IPUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIHHOW KOHIIEHTpPAIlMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cebde
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BaTENbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
WMHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYaroOIIMMCs MHOKECTBAa HATYypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMM MX MPUMEHEHUS ISl PEllIeHUsl pa3IUYHbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIWU, CTPOUTH UX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH 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[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4aronnxcs, NO3BOJISIET UM CTPOUTH CBOM PACCYKJIEHUS HA OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyallui, WCCIEAOBAHMS H3TUX MOJENEH C TMOMOUIbIO ammapara ajiredpbl U
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JIJsl peleHUs NPUKIaIHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanu3za» oreoauTcs B 10 kiacce — 136 yacoB (4 yaca B HEZIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszareniemM. bunom Herotona. HMcnonbs3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIowieH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHoBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHUS MOKA3aTEIbHbBIX

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

Jorapu(pMHUECKUX YpaBHEHUM.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMeTpuIeCKuX ypaBHEHUN.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PelleHne NpUKIAaIHBIX 33a/ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3M4yHbIX o0JiacTell HayKu U peaibHOU
KU3HU.

@OyHkuuu U rpadpuku

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

OOusacTb ompeneneHuss 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTHuyHas W JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAlIbHBIX IIpoleccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOrpeccMyd ISl  PELICHHs] peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



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

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIUN (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMeHue
B3aMOJEUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHU C WX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MIPOLJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, LEHHOCTHOE OTHOILICHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHUCKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEAECHHUS, CBSI3AHHOTO C MPAKTUYECKUM



IIPUMEHEHUEM JOCTW)KCHUM HAyKHW W JEATEIBHOCTBIO YYEHOrO, OCO3HAHHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyLIEro;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3ju4HbIX BUIOB HCKYCCTBA;

5) pu3u4ecKoro BOCUTAHMS:

chOpPMHPOBAHHOCTh, YMEHHUS MNPUMEHSATh MaTEMaTUYeCKUe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIIbIXa, peryispHas (pU3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHOM JIEATENbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPyAY, OCO3HAHHME ILIEHHOCTH TPYyIOJI00Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC ILJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHHMIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYyJbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOU
Cpelbl, OCO3HAHME III00aILHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTAIHS
Ha TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHMM JUIsl pelieHus 3agad B 00yacTu
OKpYXarolenl cpepl, IMJIaHUPOBAHUE IOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MOCIICICTBUUN JIJIL OKPYIKAIOLLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cgepbl YeIOBEUYECKOW MAEsITeNIbHOCTH, ATAarloB €€
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOl KaK CpPEICTBOM IO3HAHHS MHpA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEI0OBATENbCKYIO NESITEIbHOCTD
WHIUBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruueckue JelicTBUA:



BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHOIICHWHA MEXAYy TMOHATHIMH, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHNIA;

JienaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIPHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOTO 00BEKTa, SIBJICHMS, IIPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOMIOJEHUS, HUCCIICIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIIBUIaTh
MIPETOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAe(UIINTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATEIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THChbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pEIICHHUs 3a7adH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXICHUAMHU JPYyTHX YYaCTHHUKOB
Jajora, oOHapyKUBaTh Pa3jUyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsitTuBHbIC YHHBEpCaJIbHbIE YUeOHbIE AeiiCTBHUSA

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  IIO3HABATEIbLHOM  peduieKkcMM  KakK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOINPOBEPKHU, CaMOKOHTPOJISL TMpollecca W pe3ysbTaTa pelieHus
MaTeMaTUYECKOM 3a4auu;

MPEABUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJU U YCIOBUSIM, OOBSCHATH TPUIHHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1€eITEJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAITbHOU
paboThl mMpHU pelIeHHH Y4eOHBIX 3aj]ay, NPUHUMATH I€Jb COBMECTHOM
JeATEIIbHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUIIBI pabOT, ITOTOBApWBATHCS, OOCYX HaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;



y4acTBOBaTh B TPyNMNOBBIX opMax paboThl (00CYyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIE), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KayeCTBO CBOETO BKJIaja B OOMIUI MPOAYKT MO KPUTEPHUSAM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenuss B 10 kjacce o0OydyarOmIMICAd MOJYYUT CIEAYIOIIHE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSIMH: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBHOE YHUCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl pPELICHUs MPHUKIAJHBIX 3aJad U3
PAa3JIMYHBIX OTPACJIEH 3HAHUU U pEaTIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOZIHO OMNEpUPOBATh IOHATUEM: CTENEHb C MLEeJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CcBOOOJIHO ONEpUpPOBaTh MOHATHUSAMU: JIOTapU(PM uHKcaa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJTHO ONEPHUPOBATH MOHATHSIMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAaHTE€HC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATUSAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOUYJIEH C IedbMH KO3 (dUIMEeHTaMH, KOPHM MHOTOYJIEHa, HIPUMEHATH



JIeJIEHNE MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpulla, ONpPENENUTEIb MaTpHUlbl 2 X 2 W €ro IeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATb ONPEACNTUTENN MJI1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEaNbHBIE CUTYAIMH C TIOMOIIbIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIU C IOMOULIbI0 MaTpull U OIpEAEIUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUHN, COAEPIKAIINX CTETICHH C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa JorapudmoB IS npeobpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKUEe (GOpMYJIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBIATH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO 0OpaTHble (QYHKIUU, KoMOo3uius GyHKUMA, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIIHH, TPOMEKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh TMOHATHSIMH: YETHBIE M HEUETHBIE (PYHKIMH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMK, HaumOoJblllee W HAWMEHbIIEE 3HAueHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATypalbHBIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOEHHUE UX TPAPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
GYyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpe/ieNIEHNEe TPUTOHOMETPUUECKUX (PYHKIIMI UUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUN JUId  HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HHU, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBaTh MOHATUAMM: apuPMeTHyYecKas U TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUUECKasi MPOTrPecCus, TUHEHHBIA U
HKCMOHEHIIUATIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUU JJIsl PEIICHUS peabHbIX 3aJad IMPUKJIAJHOTO
XapakTepa,

cBOOOIHO OTEPUPOBATH MOHATUSAMHU: TTOCIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOZIHO OIEpUpPOBaTh MOHATUSAMHU: HENpPEpbIBHbIE (QYHKIHMHU, TOUYKHU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CBOOOZIHO OIEpUpPOBaTh MOHATUSMHU: TIEpBasi U BTOpPas MPOU3BOJHBIC
dbyHKUMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYUCTISATH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

HCIIOJIb30BAaTh TEOMETPUUECKUN M (HU3UYECKUN CMBICT MPOU3BOTHOM st
peleHus 3a1au.

MHokecTBa H JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jjisl OMUCaHUs! pealbHbBIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



CcBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEACNIEHUE, TeopeMa, ypaBHEHHe-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM I10Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 9 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB 3 @
JIEKTPOHHBIE I (pPOBLIE
Nen/m  Tema ypoka KonrTpoabubie IlpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI

MHoOKecTBO, onepauy HaJa MHOKECTBAMH U

1 % pati Haa 1 https://m.eds00.ru/91ZKXD884
HAX CBOMCTBA

2 Huarpammsl Ditniepa-Benna 1 https://m.eds00.ru/6A75109KA
IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOTO

3 p p 1 https://m.edso0.ru/F99Z682P X
ammapara Jijis pelIeHHs 3a1a4
Pammonansasie uncina. OOBIKHOBEHHBIE U

4 JIeCATUYHBIC IPOOU, TPOLICHTHI, 1 https://m.edso0.ru/LTS2XKI2C
0OeCKOHEUHBIC IEPUOTUIECKUE IPOOH
Pammonansabie uncina. OOBIKHOBEHHEBIE U

5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 https://m.edsoo.ru/3EDOB3EK2
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
[IpumMmenenne apo0Oeii U IPOLEHTOB IS

6 p AP port a 1 https://m.edsoo.ru/0EPEO5IWI
pelIeHus MPUKIATHBIX 3a7a4
ITpumenenue qpoOeii U MPOIEHTOB I

7 p AP pott s 1 https://m.eds00.ru/NVFYZJHRP
pelieHust MPUKIAIHBIX 3324

eMCTBUTENLHEIE UYKCiIa. ParoHaabHbBIE U

8 A t 1 https://m.edso0.ru/P7VKRZOSG
HUPpAIMOHATILHBIE YHCIIa
ApudmeTnueckue onepaimu ¢

9 pv ¢ pall 1 https://m.edsoo.ru/BEMRUCVWY
JIEACTBUTEIILHBIMU YUCIIAMHU
Monynes n1eCTBUTENHLHOTO YHCIIa U €T0

10 ny g 1 https://m.edsoo.ru/PUL6AZVIW
CBOMCTBa

11 [TpuGnuxEHHbBIE BEIYMCIIEHUS, TPaBHUIIa 1 https://m.edso0.ru/8RFTXG6E3



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3

OKpYTJICHUS, IPUKUIKA U OLICHKA
pe3yiibTaTa BRIYUCICHUN

12

13

14

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

https://m.edsoo.ru/CM8WFBMJ8

https://m.edsoo.ru/YE28LQQJ2

https://m.edso0.ru/Z395M64DM

15

MHOrowieHsl OT OAHON EPEMEHHOM.
JleneHne MHOTOUIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

17

MHOTO4JICHBI ¢ TeTBIMHA KO3 QHUIITHeHTaMHU.

Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

https://m.edsoo.ru/PBIEYHJZF

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

18

19

20

21

Pemrenne cucreM TMHENHBIX YpaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Omnpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIUMCJICHHE €TI0 3HAUCHHUS

[IpumMenenue onpeaenuTens AJisd pelieHus
CHCTEMBI JINHENHBIX YPAaBHEHUN

https://m.edsoo.ru/ICEJDO5GK

https://m.edsoo.ru/BAM2QCKWF

https://m.edsoo.ru/SMZUEKYQJ

https://m.edso0.ru/9P3E3FF4Z

22

Pemenne OPUKIAAHBIX 3a1a4 ¢ ITIOMOIIBIO

https://m.edsoo.ru/IKJE16E2L



https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/IKJE16E2L

CHUCTEMBI JINHEWHBIX YPAaBHECHUIN

23

24

Penienne nmpukiagHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHntpoinbHas pabdota: "PanronansHbie

ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWUHBIX YpaBHEHUN"

https://m.edsoo.ru/A9H81W33G

https://m.edso0.ru/OHOPJ57VZ

25

OyHKIWMS, CIIOCOOBI 3a1aHUs () YHKITUH.
B3aumuo oOparHbie ¢pyHkimu. Kommosums

byHKIMi

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

26

27

28

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHu# ¢pynkuun. Hynu ¢pyHkmm.
[IpomexyTKH 3HaK IOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

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

https://m.edsoo.ru/VUOHQSO0CV

https://m.edsoo0.ru/NTM7RJIGX4

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubomnsiiee 1 HanMeHbIIIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

https://m.edso0.ru/ZOMN672NG

30

31

32

Jluneiinas, kBagpaTuuHas U 1poOHO-
JTuHeHas GyHKuun

DeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX QYHKIUN

DeMeHTapHOE UCCIIE0BaHNE W IOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

https://m.edsoo.ru/BZDF8VYZT

https://m.edso0.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

33

CrerneHs c 1eIbIM IT0Ka3areneM. buaom
Hrrotona

https://m.eds00.ru/2ST9OM2GO



https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO

CrerneHs c LETBIM TT0Ka3aTeaeM. buaom

34 https://m.edsoo.ru/K6XLOQ4UJX
HeroTona
C

35 TENCHHAA pYHKIH C IfaTypvaHBHHM 1 https://m.edsoo0.ru/072L C5R6V
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk
K 6ota: "Crene

36 OHTpOHLHa.l,ﬂ pa vOTa Terenat https://m.edso0.ru/431WRJ3Y?2
dbynaknus. E€ colicTtBa u rpadguk”
A €TUYECKUN Kope aTypaJIbHON

37 PHOMETHICCKHH KOPEHE, HATYPATBHOH https://m.eds00.ru/VEMYOB1CV
CTEIIEHU U €ro CBOMCTBA
A o o

38 pucmeTICCKHi UK OPCHb HATYPATILHOR https://m.edsoo.ru/B4NSPUZEB
CTENEHU U €ro CBOMCTBA
[TpeoG i

39 PEODPASOBAHTI HHCIOBD BHPAKCHAH, https://m.edsoo.ru/VR15USBDE
COJIepKAIUX CTENIEH! U KOPHU
IIpeoOpa3zoBa clIo AKCHU,

40 PEODPASORANIT HHETOBBIX BRIPIACHIH https://m.eds00.ru/PRR3BH17H
COJIepKalIiX CTENEHU U KOPHU
[Ipeob i

41 PEOOPAIOBATIIA HUCTOBGIX BLIPANKCHIH, https://m.edso0.ru/GMO7CPCQG
CoOJIepKaliX CTENEHU U KOPHU
HppanuonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/BbI PEIIECHUS UPPALMOHAIBHBIX https://m.edsoo.ru/DHW5QA79M
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

43 METO/BbI PEIICHUS UPPALMOHAIBHBIX https://m.edsoo.ru/DN896TF02
yYpaBHEHUHU
HppanronaneHble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEMICHHS UPPALMOHATBHBIX https://m.edso0.ru/1X40FNHPA
ypaBHEHUU
P

45 APHOCIIBHBIC HIEPEXOb! B gemeHHH https://m.eds00.ru/02VV516B4
UppaLMOHATILHBIX YPaBHEHHM

46 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU https://m.edso0.ru/RPXZVEMHT



https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEX0bl B pCHICHUA

47 . https://m.edso0.ru/261843DBS
UPPALMOHATBHBIX YPaBHEHUN
PaBHOCHUIIBHBIE TIEpE emie

48 HEPEXOAPRL B PEMICHIH https://m.eds00.ru/087ZLOE2K
HMppalOHAJIbHBIX YPaBHEHUI
CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

49 KaK QyHKIIMH OOpaTHOW CTETICHH C https://m.eds00.ru/8JLO4FGQ9
HaTypaJbHbIM [TOKa3aTeJIeM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn

50 Kak (QyHKIMH 00paTHOW CTETIEHH C https://m.edsoo.ru/JQHAUMLOM
HaTypaJbHBIM MOKa3aTeleM
KonTponbnas pabota: "CpolicTBa u rpaduk

51 KOpHsI N-0# creneHu. MpparmoHaibHble https://m.edsoo.ru/01A6HO8VZ
ypaBHeHUA"
CreneHb C paliMoHaIbH

52 . N patl PIM TOKAATCIICM 1 https://m.edsoo.ru/3PMBUKOGP
e€ CBOMCTBa
CTeneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM U

53 . N pall https://m.edsoo.ru/HFJPEPWL9
eé CBOMCTBa
CreneHb C pallMOHAIBHBIM TTOKA3aTeNIeM 1

54 . N patt https://m.edsoo.ru/HDVG5NJ1T
eé CBOMCTBa
ITokazaTensHas KIIMs, €€ CBOMCTBA U

55 Pymu https://m.eds00.ru/T7GPDUVRM
rpaduk
Hcnons3oBanue rpa a

56 P fb KA YK A https://m.eds00.ru/NI11711BM
penieHust ypaBHCHHI
Hcnonb3zoBanue rpaduka KWK IS

57 paduia pymKLuIi 1 https://m.eds00.ru/9PE3YWZ25
pelIeHus] ypaBHEHUI
ITokazatenbHble ypaBHeHUS. OCHOBHBIE

58 P https://m.edsoo.ru/NXLINJSWM

MCETOJbI pCHICHUA TTOKA3aTCIIbHBIX



https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM

ypaBHEHUI

IToxazaTenpHBIE YpaBHCHHA. OCHOBHEBIE

59 METO/bI PEIICHUS [I0KA3aTEIbHbIX 1 https://m.eds00.ru/ITA6IMG1X
ypaBHEHU I
[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE

60 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1 https://m.edsoo.ru/YWT7H8GT?7
ypaBHEHU M
K 6ota: "I1

61 OHTPOIEHA paboTa orasaTeibiat 1 https://m.edsoo.ru/HNIC60AKS
¢byuknus. [TokasarensHble ypaBHeHUA"

62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 https://m.eds00.ru/E2G7K9QW6

63 Jlorapudwm yucna. CoiicTBa norapudpma 1 https://m.edso0.ru/I92RS5MOM

64 Jlorapudm umncna. CoiicTBa jJorapudpma 1 https://m.edsoo.ru/EMCQ4R3B7

65 JecsaTuunble U HATypallbHbIE JIOTapU(PMBI 1 https://m.edsoo.ru/NBUG10GSP

66 JlecaTH4HbIE U HATypaJIbHBIC JTOTapH(PMBI 1 https://m.edso0.ru/EMWTCSPQY
[Tpeo6 i

67 PEODPAIOBAHC BHIPEKCHIIL, COACPRAN 1 https://m.eds00.ru/OQFOWHEX5
Jorapupmbl
ITpeo6 i

68 PeODPasOBAHHE BHPBKCHIH, Conepxatix 1 https://m.edsoo.ru/L XMJ44QAU
Jorapupmbl
n o

69 PeOOpasOBAHe BEIPAKEHIHH, COACPIKAILITX 1 https://m.edso0.ru/EP6U39XNM
aorapudmsl
1 .

70 orapgpmiriccKas QyHKius, ¢€ ceoficrsa i 1 https://m.eds00.ru/8TW3GXDH6
rpaduk
1 o

71 orapHpMirieckas QyHKIIs, ¢ cBoficTsa i 1 https://m.edsoo.ru/KYG9C4S4F
rpadux
"

72 CHIOTL3OBAHNE FPAQHKA (YHKIUHI U1 1 https://m.eds00.ru/V8LWTS50G
pelIeHus ypaBHEHHHA

73 Hcnons3oBanue rpaduka GQyHKIUM 15 1 https://m.edsoo.ru/5CIKV1ZUF



https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF

peuieHus ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI peIIeHUs JIoTapu(HPMUIECKUX https://m.edso0.ru/STONRDYGS
ypaBHEHU I
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/Ibl PEIICHHUS JIOTApUPMUISCKUX https://m.eds00.ru/22FDXMI4S
ypaBHEHU M
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTAPUPMUYECKUX https://m.edsoo.ru/Z2GEE6311
YpaBHEHUN
PaBHoOC € IIepexo, euie

77 BHOCHLIHEIC TIEPEXO/ILT B PEICHHH https://m.eds00.ru/9WDPQWD14
norapu(pMHUECKUX YpaBHEHHMA
P

78 ABHOUIIIDHRIO EPEXOIpL B pfmeHHH https://m.edsoo.ru/OVYGSNTLD
norapu(pMHUECKUX YpaBHEHHMA
K 6ora: "JI

79 ontpostbHas padora: "Jlorapugmiriccia https://m.edsoo.ru/I8SPXC5ZEA
dbynkmus. Jlorapugmudeckre ypaBHeHUs"
Cunyc, KOCHHYC, TAHT'€HC U KOTAHT'E€HC

80 FIHYE, KOCHHYE, TAHTEHE 1 KOTaTen https://m.edsoo.ru/YAGEE8VC3
YHCIIOBOTO apryMeHTa
C b b

81 HIEYC, ROCHEYC, TAHTCHC f ROTHHTOHC https://m.edsoo.ru/FOW5Q8FFL
YHCIIOBOTO apryMeHTa
A

82 PRCHHYC, apRKOCHIYC 1 apTatTerc https://m.edsoo.ru/A20WOVOPY
YUCJIOBOT'O ApryMeHTa
ApKcuHyC, apKKOCHHYC M apKTaHI€HC

83 DECHEYS, apIROUHIIE H apITatich https://m.edsoo.ru/9A0XNXSJO0
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

84 OIIpeAeIICHUE TPUTOHOMETPUYECKHUX https://m.edsoo.ru/YA3XPQ1JL
(GyHKIMI YHCIOBOTO apryMeHTa

85 Tpuronomerpudeckast OKpyKHOCTb, https://m.edsoo.ru/7TEBAMGFBR



https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR

ONpeIeTICHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 https://m.edso00.ru/7G41UGG6B

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1 https://m.edsoo.ru/JBEBG5ATI

88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1 https://m.eds00.ru/C5YUBTBTC

89 OCHOBHBIE TPUTOHOMETpPUUYECKHE (POPMYIIBI 1 https://m.eds00.ru/6GNQGH5MV

90 HpeO6pa300B AHHE TPHTOHOMCTPHHECIIX 1 https://m.eds00.ru/U9M91UJIVJ
BBIpKEHU I

91 Hp606pa30338.HI/Ie TPUTOHOMCTPHHCCRIX 1 https://m.edsoo.ru/MEBA4SJ2PW
BBIPAKCHU I

92 Hpe°6pa3°f AHIAC TPHIOHOMETpHACCKMX 1 https://m.eds00.ru/RINAIF49S
BBIPAKCHU I

03 T1peo0pasoBaHite TpHrOHOMETPHHECKHX 1 https://m.eds00.ru/6EH5SHHHY
BBIpKEHU I

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 https://m.edsoo.ru/LGDUR382T

95 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 https://m.edsoo.ru/PQLVEZ6JE

96 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 https://m.eds00.ru/QOK5GFZ7H

97 Pemenne TpuroHOMETpUYECKUX YPaBHEHUIN 1 https://m.edsoo.ru/YR05D8PZ5

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 https://m.edsoo.ru/IUSPKNSQT

99 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1 https://m.edsoo.ru/U7NBWCNDW

100 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1 https://m.eds00.ru/89ZKWG015
KonrtponsHas padora:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1 https://m.edsoo.ru/IF11SN76Q
TPUTOHOMETPHUUYECKUE YpaBHEHHS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 HOCJIE0BaTENbHOCTEN. MeTos 1 https://m.edsoo.ru/5VMC7JBEV

MaTeMaTH4eCKOi HHAYKOHUU



https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV

MoHoToHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamm3a https://m.edsoo.ru/ZV4AYOVRL
OCCKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus https://m.edsoo.ru/5S0RW02V1E

105 ['eomeTpuyeckas nporpeccus https://m.edsoo.ru/ED20JQZ24
b 0

106 €CKOHEUHO YOBIBAIOIIAs TEOMETPUYECKAS https://m.edsoo.ru/V G377 T8EY
nporpeccust
C 0 0 i

107 ymma eCKOHquHO YOPIBAIOICH https://m.edsoo.ru/TY1S3DAPL
TEOMETPHYECKOHN MPOTPECCHH
JluHeWHBIN i .

108 HHCHHRIH H SRCHOHCHIHAILIEH POCT https:/m.eds00.ru/lUMIH7BTW2
Yucno e. DopmMyiia CIOKHBIX IPOIIEHTOB
JInHelHbI U 3 7 .

109 HHCHHBIH 1 IKCTOHCHITHATLHRIM POCT https://m.edso0.ru/CEY72CW58
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Henombsopatiite MpOrpecciit i pelieHHs https://m.edsoo.ru/ARPHBD4Y1
pPEANBbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
K 6ota:

111 " OHTPOIRTIA PaboTa " https://m.eds00.ru/BQWRKXOHP

[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA https://m.edsoo.ru/MCC5N1579
T LA

113 oHia pinHBa CHMIITOTEI rpagpHKOB https://m.eds00.ru/BXCPICRNV
byHKIMI
CaoiicTBa i

114 BOFICTRA (PYHKIUMI HEMPEPHIBHBIX Ha https://m.eds00.ru/DP10ESGVN
oTpe3Ke
Croii 9

115 BOVICTRA PYHKIUMI HEMPEPHIBHBIX Ha https://m.eds00.ru/CCXH3TPSB
oTpe3Ke
M

116 CTOAL HFTEPBATIOB UL PEILICHHA https://m.edsoo0.ru/A364LEWCO
HEPABEHCTB
Mero €pBaJIo eme

117 TOM HETEPBATIOB /UL PetieHiA https://m.edsoo.ru/RVQDQWSSP

HEpPaBEHCTB



https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP

MGTOH HUHTCPBAJIOB JIA pCIICHUSA

118 https://m.edsoo.ru/LRMHAKVYF
HEPABCHCTB
N .

119 pHMer HHE CBOHCTE HEIPCPRIBHDIX https://m.edsoo.ru/VAMMSCCCD
(byHKUMH 1715 pelieHus 3a1a4
n .

120 pHMeHue HHC CBOHCTS HETPEPRIBHBIX https://m.edsoo.ru/ZR5Z207R4
GYHKIUH IS perieHus 3a1a4

121 [lepBas u BTOpast npon3BOIHbIC GYHKIIUU https://m.edsoo.ru/TQJHPC7B3
o .

122 HpeﬂeﬂeHH?’ PEOMCTPUHECKHI CMBICH https://m.eds00.ru/1YSJQ5NXT
IPOU3BOTHOU

123 Onpez[eneHH? > (usmeckuii cmbicr https://m.eds00.ru/5707NISYJ
IIPOM3BOTHOM
v .

124 PABHEHHE KACATENLHON K rpagiicy https://m.eds00.ru/NNA3B1850
byHKITUN
v .

125 PABHCHHE KACATEIBHOI K rpaduicy https://m.edso0.ru/2MS8V364A
byHKITUN

126 [Tpon3BoIHBIE 3NIEMEHTAPHBIX PYHKLUI https://m.edso0.ru/9CG66EOL3

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA https://m.eds00.ru/OX3T1IGG2
IT

128 POMSBOIHAT CyMMEL, P OHgBeHteHﬂ’ https://m.edsoo.ru/H13R9OF8T
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI
II

129 POHSBOMA CYMMEL, TPOMSBEICHIT, https://m.edso0.ru/CIXJY CL4P
YaCTHOTO ¥ KOMITO3HUIINA ()YHKITUH
IT

130 POMSBOIAT CyMMEL, TP OHgBeHteHﬂ’ https://m.edsoo.ru/401LVJEZL
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH

131 KonTtponsnas padora: "[IpousBonnas” https://m.eds00.ru/72752YHQ9
IT 000

132 OBTOPEHIE, ODOBIICHHE, CHETEMATISAMA https://m.eds00.ru/PCOMVZEMH
3HaHUM: "YpaBHEHUs

133 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs https://m.edsoo.ru/RI36 TWPAT



https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/RI36TWPAT

3HaHui: "Oyukiun"

134 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/7LME3ZN27
1T

135 OBTODCHILS, 0GOBILICHHE, CHCTCMATH3ALIA 1 https://m.edso0.ru/Y1L9K7609
3HaHmii: "HepaBeHcTBa
1T

136 OBTOP CHHE, 000OIEHNE, CHCTEMATH3AIMS 1 https://m.edsoo.ru/FF21A8SJZ
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrpamMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHATHUSMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAS U ICCATHYHAS TPOOb, IPOIICHTHI
12 BemonsaaTe  apudmernyeckue  OnepandM ¢ pPalUOHAIBHBIMH U
' JeCTBUTEILHBIMU YHACITAMHU
13 BbInonHATE NpUOIMKEHHBIC BRIYUCICHHSI, UCTIONB3Ys TPAaBUIIa OKPYTJICHUS,
' JeNaTh MPUKUIKY M OIICHKY pe3yJbTaTa BEIYUCICHHIH
OnepupoBaTh NOHATHSAMH: CTEIIEHb C ILEJBIM IOKa3aTelleM, CTaHIAapTHAs
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIIOJIB30BaTh MOAXOJAIIYI0 (OPMY 3alUCH JCHCTBUTEIBHBIX YHCEN IS
pellIeHus MPaKTHUECKUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX
OmnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO YTJIa;
15 WCIIOJIB30BaTh  3allUChb  NPOU3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXJAECTBO, ypaBHEHHME, HEPaBEHCTBO, LIEJOE,
2.1 panroHaIbHOE, UppalnroHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BrImonHATh peodpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BoimonusaTe mpeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HUPPALUOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIC THIBI IENBIX, PAlMOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHS M HEPaBEHCTBA Ui PEIICHUS MaTeMaTHYeCKHX
' 3a]a4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOU )KU3HU
MonenupoBaTh pealbHBIE CHUTyalldd Ha S3bIKe anreOpbl, COCTABISTH
2.5 BBIP)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOJIB30BAaHUEM allrapara ajareopsl
3 DyHKINUK U TpaPUKH
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cCIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh

ONpeNeNIeHusT W MHOMKECTBO 3HaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINU

OnepupoBaTb MNOHATUSMHU: YETHOCTh U HEUETHOCTb (GYHKIUH, HYIU

32 (GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku QyHKIUN A1 pEIICHUST YPaBHEHHI
3.4 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (YHKUINHU, KBAAPATHUYHONW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA Ui HCCIENOBAHHS IPOIECCOB U
3.5 3aBHCHUMOCTEH MpH pElIeHUU 3a4ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
peabHOM JKU3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1Y BETHUYNHAMH
4 Hauana marematnyeckoro aHnaamnsa
41 OnepupoBaTh MOHATUSMH: IIOCIIEAOBATEIBLHOCT, apudmerndeckas u
' TreOMEeTPHYECKas IPOTPECCHH
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAaIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEI0BATEIIBHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTEIBHOCTEH W Mporpeccuii A
' pelIeHus pearbHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHo>xecTBa 1 JIOTHKA
5.1 OrniepupoBaTh NOHITHAMHU: MHOKECTBO, ONIEPAIIMN HAaJI MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar g ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUHN, MIPH PEIICHUH 33/1a4 U3 JPYTUX YUeOHBIX
pEeIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACTCHHE, Teopema,  CIIEACTBHUE,
JI0Ka3aTelbCTBO

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS

Kox
1 Yucna v BIYMCIECHUS
Panmonaneupie  umcna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOU, MPOLEHTHI,
11 OeCcKOHEUHbIE MepUOANYECKHEe IpoOU. Apr(pMeTHIECKUE ONepalty ¢ palMoHaIbHBIMU
' quCcIaMu, IpeoOpa30BaHUs YUCIOBBIX BeIpaskeHUH. [IpuMenenue npobeii u mporeHToB
JUISL peLIeHUs IPUKIIAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOU KU3HU
12 JetictButenpHbIe rcia. PanirioHansHbIe 1 UppalioOHaIbHBIC Ynciaa. ApupMETHISCKHE




ornecpanuu ¢ ,HGIZCTBHTCHBHLIMI/I YrCJIaMHU. HpI/IGHI/DKéHHBIG BBIYUCIICHUSA, IIpaBUJia
OKpYTJICHU:, IPUKHUIKA U OLICHKA pE3yjibTaTa BBIYHCIICHUI

Crenensb ¢ nenbsiM nokaszareneM. CtangapTHas GopMa 3anicH AeHCTBUTENFHOTO YHCIA.

1.3 = Hcnonw3oBanue moaxosmield (opMbl 3alHCH ACUCTBUTEIbHBIX YHCEN Ui PELICHUs
MPaKTUYECKHX 3aJ1a4 U MPEICTABICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HATypaJIbHOWM crTerneHu. JleWcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTENIEHU
15 CuHyc, KOCMHYC M TaHIE€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YHCIOBOTO apryMEHTa
2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIC MPEOOpa30OBaHUS
99 [Ipeo6pa3oBaHye TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKUE
' Gopmyiibl
53 VpaBHeHue, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 | Pemenue nenbix U JpOOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPHUUECKUX YPAaBHEHHM
97 [IpuMeHeHnne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHUX 3a/1a4 U 3a/1a4 U3
' Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
31 OyHkuus, crnocoObl 3amgaHus ¢QyHkuuu. I'padux ¢yHkuuu. B3aumHO o00paTHBIE
' GyHKIUH
3.9 Ob6nacTe ompeneneHUss M MHOXKECTBO 3HaueHMd ¢yHkuuu. Hynm QyHkumu.
' [TpomexxyTku 3HaKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (DYHKIIMHI
33 CrenenHast GyHKIUS C HATYypaJIbHBIM M LIeJbIM Moka3areneM. E€ cBoiicTBa u rpadux.
' CaoticTBa U rpaduK KOpHSI N-Oi CTENeHH
3.4 Tpuronomerpuueckasi OKPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX (DYHKIIHI
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaanza
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHUS  IOCTENIOBATEIbHOCTEH. MOHOTOHHBIE
' MOCJIEA0BATENBHOCTH
Apudmernueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4o |~ TEOMETpHyeckas MpoOrpeccus. CyMmMa OeckOHEUHO YObIBalOIIe TIeoMeTpuyecKou
' nporpeccur. dopmyna CIOXKHBIX HpOUEHTOB. lcnonp30BaHuWe MPOrpeccuu Ui
pELIeHUs pealibHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKA
MHoxecTBO, omepauuu Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1  IlpumeHeHHUE TEOPETUKO-MHOXKECTBEHHOIO armapara /i ONUCAaHUSA pealbHBIX

IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJa4 U3 IPYTUX YUEOHBIX MIPEIMETOB




5.2  Ormpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO

MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
oOpa3oBaHus

Bnagenue Meromamu J0Ka3aTeNbCTB, AJITOPUTMAMH PpEHICHHUS 3ajady;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH TOHSATHIMH: OIpE/ACICHHUE,
akcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, MpPU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCWIIbHBIE (hOPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (OPMYIHPOBATH
oOpaTHOE M MPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOJIB30BaTh MCTO/JQ MaTeMaTUUECKOU HHIAYKIHH,
MIPOBOAMTD JI0KA3aTeNbHbIC PACCYXKICHUS NP PELUICHUH 3a7a4, OLEHUBATh
JIOTUYECKYI0 TIPaBUIBHOCTb  PACCyKJIEHUN; YMEHHE ONEepUpOBaTh
MOHATHUAMU: MHOXECTBO, IMOAMHOXCECTBO, OICpall HAaJl MHOKCCTBAMMH,
YMEHUE MCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; HCIOIB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue onepupoBaTh MOHATUSAMH: HATYpaJIbHOE YHCIIO, IEJI0E€ YHCIIO,
CTEIIEHb C LIENBIM I0KA3aTeNIeM, KOPEHb HATYPAJIIbHON CTENEHU, CTEIIEHD C
pallMOHAIBHBIM TTOKA3aTENEM, CTENEHb C JEUCTBUTEIbHBIM TOKa3aTEeIeM,
norapuM UMCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK IO MOAYJI, PAalMOHAIBHOE 4YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypPAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JAEHCTBUTEIBHBIX
YHUCEN; YMEHUE UCIIOIh30BaTh MPU3HAKH JICIMMOCTH, HAMMEHBIITNN 001N
JIeNnuTeNh W HauMEHblee oO0lee KpaTHOe, anroputMm EBkmuaa mpu
pElIEHUH 3a7a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3UIIMOHHBIMU CHUCTEMAMH
CUHCIICHUS; YMEHUE BHITIONHATH BRIUMCIICHUE 3HAUYCHUH U peoOpa3oBaHus

BBIPDOKECHUH CO CTENEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-




palMOHANBHBIX  BBIPAKCHHM; yMEHHE  ONEPUPOBATh  IMOHSATHUSIMU:
MOCIIE0OBATEIHbHOCTh, apu(METHUECKass TMPOTPECCHs], TeOMETpUIecKas
mporpeccusi, OCCKOHEYHO YOBIBAarOIas T'eOMETpHYECKas IPOrPecCHs;
YMEHHUE 3a/laBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHITHUAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHKCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BaHUSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
MNOHATUSAMU:  MaTpuma 2X2  u  3x3, onpefenuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue ONCprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapH(i)MI/I‘leCKI/Ie, TPUTOHOMCTPHUUCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIIZ, HCpPaBCHCTB W CHUCTEM; YMCHHUC pCUIaTb YpPAaBHCHUA,
HEPAaBCHCTBA U CHUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMAaTUUYCCKHX

3a/laq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (QYHKIUS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HElpepbIBHAs (YHKIMS, aCUMOTOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOU3BOJAHAS (YHKIMH, T€OMETPHUUECKUN U
¢uznyecKkuil CMbICII MPOU3BOAHOM, TNepBOOOpa3Has, ONpeaeTEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOM3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIIMM; YMEHHE HaxXOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXoJuTh HauOOJbIINE W HAUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOoro

aHajin3a, MNOPHUMCHATb IIPOU3BOJHYIO [JId HaXO0XICHHA HAWIYUIICTO




pelieHusT B TPUKIAAHBIX, B TOM YHCJIE CONUAIBHO-DKOHOMHUYECKUX W
du3nUecKUX 3a7a4ax; HAXOJAUTh TUIOMAIU U OO0BEMBI QPUTYp C MTOMOIIBIO
UHTErpaia; MPHUBOAMUTH TPUMEPhI MATEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, OOpaTHAs (YHKIUS,
KOMITO3ULMS (DYHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapuKH HM3yYCHHBIX
GbyHKIMI,  BBIMONHAT,  [peoOpa3oBaHus  rpadukoB  GyHKIH,
UCTIONIB30BaTh Tpa(uKu Ui U3y4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
pelIeHu: 33j1a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaThb (OPMYIaMHd 3aBUCHMOCTH MEXIY BEIWYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MNapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiaTth TEKCTOBBIE 3aJauyd Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/1a4l M3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIIEN0BATh IIOJY4YEHHOE pELICHUE HU
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHbIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATb BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJ]a4M, UCCIIEOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCHOJb30BAHUMEM  ammapara  aireOpshl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omepupoBaTh MOHSATUSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MPeICTaBICHHYIO B TaOJMIIaX, HA IUarpammax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA peajbHBIX MPOILIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpaduuecKu UCCIEI0BaTh COBMECTHbBIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun




YMenue onepupoBaTh NOHATHUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJNB30BAaHHEM TIpaUUECKHX METOJIOB; TNPHUMEHSTH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, (hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWEe, JUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYMHBL, (QYHKIUW paclpeieiiecHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeeieHuii; yMeHHe
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pEIleHUs 3a/1ad;
3HAKOMCTBO C IOHSATHSAMH: 3aKOH OOJBIINX YHCEJ, METOJBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, NMEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPeCcTaHOBOK; OwHOM  HpIOTOHA; yMeHHME  TPUMEHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISATh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJia, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAy IIPAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKAY IIIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI IUIAaHUMETPUH, YMCHHUC OILCHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH W BCJIIMYMH, PCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHHKA,
Ky0O, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (Urypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUIBI, MPHU3MBI, KOHYycCa, LWIMHApPA, 00BEM KyOa,

OPsIMOYTOJIBHOTO  Mapajulefienuneaa, MNUPaMHUAbl, NPU3MbI, IWIMHIPA,




KOHYyCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEUYECHMS KOHyca M LUIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEUEHHUE Ilapa, IIOCKOCTb,
Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, M300pakaTb MHOTOTPAaHHHUKH, (UTYPHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOILIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKHX (DUTYpP, CAMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMbIx (PUryp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPukamuioo ¢Guryp 1o
pPa3IUYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJAUMBIE JIOTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue Moa00Us, MOA00HBIE (GUTYPBI; YMEHHUE
pacmo3HaBaTh paBHbIC W TOMO0HBIC (DUTYPBI, B TOM 4YHCIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYECKHE BEIUYHMHBI (JUTMHA, YTOJI,
IoMIaib, 00BEM) MPHU pEUIeHUH 331a4 U3 APYTUX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCIATH T€OMETPUUYCSCKUE BEIIMIMHBI
(IMHA, Yroi, IUIOMaAb, OOBEM, IIIOIMIAAh TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO  TIApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHnue ONICpHUPOBATH TIOHATUAMU: MPAMOYTOJIbHAA CHUCTECMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMHu; YMCHHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTL MOAXOOSAIINN METO JJIs peliCHud 3aia4i; TIOHNUMaHNC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOAHBIX U 06H1€CTBGHHBIX
nmponeccoB u ﬂBHCHHfI; YMCHHUC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IMPUBOAUTE IIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Panmonanbupie uyucia. OOBIKHOBEHHBIE M JIECATHYHBIC ApoOW, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOANICCKUE APOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenbp ¢ nenbiM mokazateneM. CTelneHb € PALMOHAIBHBIM IOKa3aTENIEM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCMHYC M TaHI'€HC YHUCIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI

JeiicTBuTenpHble uucia. ApupMeTHyecKHe olepaluud C JeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHIA i HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTens MaTpUILbl
3 OyHKIHH U TpaduKu




Oynkius, cnocodsl 3aganus Gynkuun. ['paduk Qyaxumu. Bzanmuo obGpaTHbIe

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH (ynkuuu. Hymm ¢ynkmmm.
3.9 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIHMs ¢ HAaTypaJdbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTEreHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
36 Touku paspeiBa. AcuMmnTorel TpadukoB (ynknuid. CoiicTBa (YHKIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
38 ApudmeTndeckass W TreoMeTpudeckas mporpeccuu. DopMylia  CIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC A€eMEHTAPHBIX (YHKIIUN
[IpumeHeHrne NPOU3BOAHON K HCCIENOBAaHUIO (YHKIHMA Ha MOHOTOHHOCTH M
4.2 aKcTpeMyMbl. HaxokieHne HauOONBIIET0 U HAMMEHBINETO 3HAYCHUS ()YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTH
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BPALICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI




