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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJsiee 3HAYMMBIX B IMPOrpaMME€ CPEIHEro oO0Iero odpazoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO- HAYYHBIX KYpCOB, & C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOE U aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha ypOBHE, HEOOXOUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalW3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LUMPPOBBIX M KOMIBIOTEPHBIX
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 HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE HW 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
JeATEeIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON KOHIICHTpAIlMd  BHUMAaHUS,
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 Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yueOHBI KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHICCKUM aIlapaToM, Y HUX MOCJIEeI0BATEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHenseTcs  (OPMUPOBAHHIO  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 OOYYarOMIMMCS MHOKECTBAa HATypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble 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 BO3MOKHOCTSMH MX MPUMEHEHUS ISl PEIleHUsl pa3IM4HbIX 3ajad
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 oOuiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAauOOJBIINX M HaMMEHBIINX 3HAYeHUH (DYHKIIHH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. braronaps u3ydeHHIo anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PaBEHCTB U HEpPaBEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY 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 PEAIBHON U3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalWu,
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, (OPMHUPOBAHUIO YMEHMH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckol Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUYECKUX
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
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIaAHBIX 3anad. [Ipu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHUS MPUKIAJHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HaHUHN 1 pealbHOM KU3HHU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, PUKHUJIKA U OLICHKA pe3yIbTaTa BIYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHaAJIBHBIM IIOKa3aTesieM M €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHHS U HEPAaBEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHHUSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOrOwWIeHbl OT OJHOW mepeMeHHoW. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppaIMoHaIbHBIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pericHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENENIUTENS s pPEelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms yukiuit. I'papuk  yHkmuu. DineMmeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUs] PYHKIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. 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 OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio e. DopMyra CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [lpousBognass ~ CcyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJIICHUM, NPU PEIICHUM 3a1ad U3 JAPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS Pa3IUYHBIX CTPYKTYp, SBJICHHH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NIEecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

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



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HApPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHusl 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJAUTENbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

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

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIEOBaHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

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

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

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

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4IE€TOM UMEIOIINXCST PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYAHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHCHUSI HECKOJIBKHMX JIIOMICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYkaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

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

NPUMEHSTh JIPpOOM W TPOLEHTHI ISl PEIICHUs NPUKIATHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIE BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATH MOHATUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JIMHEMHBIX YPAaBHEHHH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINX CTETIEHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYILECTBIISASA POBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

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

DOyHKUMHA U TPaPuKu:

CBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3aAaHNUs (PYHKINH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

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

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENICHHAs! PYHKIUS C HATYPAJIbHBIM U
LeIbIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypajbHbIM U LEJIBIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U MIOCTPOCHUE UX TPAPUKOB;

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

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

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

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad MPHUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYECKOTo aHajh3a Kak aHaln3a
OECKOHEYHO MaJbIX;

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

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUHN IS pEIICHUS 3a]1ay;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUM U (PU3MYECKHI CMBICT MPOU3BOJIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, TP PEICHUH 33/]a4 U3 JIPYrUX y4eOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

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

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJIHO ONEpUPOBATH TMOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKAa3aTeIbHBIE M
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYNBI  JJI  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKrue METOJIbI /I PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yJIbTAT.

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJTHO  OMEpPUPOBATH TMOHITHSAMHU: TPAaPUKH TPUTOHOMETPUUYECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEe U HAUMEHbIIIEE 3HAUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

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



cBOOOJIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHNE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha MpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
MHorounensl. PanimoHaabHble ypaBHEHUS U

1 HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
[eJIBIM TIOKa3aTesieM

3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH.
HppanmonanbHble ypaBHEHUS

4 [TokazarenpHas pynkums. [lokazarensHbie
ypaBHEHHUS

5 Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHEHHs

5 Tpuronomerpruyeckue BoIpaXXeHUs U
ypaBHEHUs

7 [TocnenoBarenbHOCTH U MPOTPECCUU

8 HenpepsiBable pynkiuu. [IpouszBoanas

9 [ToBTOpenmEe, 0600IIEHNE, CUCTEMATU3AIIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
P3LU

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoTshI

10

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara nudpoBLIe
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue op
Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHokecTBO, onepaluu HajJ MHOKECTBAMU 1 P
U X CBOKMCTBa 01.09.2025
Huarpammsl Diiniepa-Benna. Bxognas 1 1 P3LL
KOHTpPOJIbHAsI paboTa. 02.09.2025
[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOTO
1 PoLW
anmnapara JJis peleHus 3aaad 04.09.2025
Panmonanesueie yncna. OObBIKHOBEHHBIC U
eCSTUYHBIE TPOOH, IPOIICHTHI, 1 PaLL
. AIPOBIL, TIPOT 05.09.2025

OecKOHEYHbIE IEPUOANYECKHE JPOOH

Panmonansubie uyncia. OOBIKHOBEHHBIE U

CCATHYHbBIC IPOOU, IIPOLICHTHI, 1 P3LL
g APODH, TIPOH 08.09.2025
OeCKOHEUYHBIE TIEPUOANYECKHUE JPOOH

[Tpumenenue apobeli U NPOLEHTOB IS

1 PoWW
pelIeHs TPUKIaJAHbIX 3a7a4 09.09.2025
[Tpumenenue apobeli U MPOIEHTOB IS 1 P3LL
pelieHus MPUKIATHBIX 3a7a4 11.09.2025
JlelicTBUTEeNIbHBIE YKCIIa. PallioHalIbHbBIE U

1 PO
VppalOHaJIbHbIE YHCIIA 12.09.2025
Apudmernueckue orneparnm ¢

pud pan 1 P31l

JNEUCTBUTEILHBEIMU YHCIaMU 15.09.2025



10

11

12

13

14

15

16

17

18

19

20

Moaynb AEHCTBUTENBHOTO YUCIIA U €T0
CBOMCTBa

[TpuOnm>xEHHBIE BBIYMCIICHUS, IIPaBUIIa
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOJIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U
HEPABEHCTB

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOrousieHs! ¢ HeJbIMA KO3 PHUIIHEHTaMU.

Teopema Buera

Pemenne cuctem IMHENHBIX YpaBHEHUM

Pemenne cucreM TMHENHBIX YpaBHEHUI

Marpuiia cucTeMsl JINHEWHBIX YPaBHEHUM.

Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPHUUYECKHI CMBICIT Y CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpUIbl 2%X2, €ro

16.09.2025

18.09.2025

19.09.2025

22.09.2025

23.09.2025

25.09.2025

26.09.2025

29.09.2025

30.09.2025

02.10.2025

PaW

PaW

PaLW

PaLW

PaU

PaLW

PaLWl

PaLWl

PoLW

PaLl

PaUl



21

22

23

24

25

26

27

28

29

30

31

r€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUMCIICHHE €0 3HAYCHHS

[IpumeHneHue onpeaenuTens 1 pEeHUs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpPaBHEHUM
Pemenue npuknaaHpix 3a1a4 ¢ MOMOILBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN
KonTponbHas pabota: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.

Bzaumno oOparnbie ¢pynkiun. Kommnosumus

byHKIMMA

I'padux GyHKIIMN. DIeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN
OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

UYErHble 1 HEUETHDBIE PYHKITUH.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

DJIeMEHTapHOE UCCIIEIOBAHUE U

03.10.2025

06.10.2025

07.10.2025

09.10.2025

10.10.2025

13.10.2025

14.10.2025

16.10.2025

17.10.2025

20.10.2025

21.10.2025

PaW

PaLW

PaLW

PaW

PaLW

PaLWl

PaLW

PoLW

PaLl

PaLl

PoLWW



32

33

34

35

36

37

38

39

40

41

42

43

MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUH
DJeMeHTapHOe HCCIECA0BAHNE U
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

CreneHs c 1elbIM IToKa3zareneM. bruaom
Hrrotona

CrerneHs ¢ LETBIM TT0Ka3aTeaeM. buaom
Hrrorona

Crenennast GyHKIUS C HATYpAIbHBIM U
LIeJIbIM ITOKa3aTeneM. E€ cBolicTBa U
rpaduk

Kontponbhas pabora: "Crenennas
¢bynkuus. E€ croiicta u rpaduk"

ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHHU U €ro CBOKCTBA

ApudmeTnuecknii KOpeHb HaTypaIbHOU
CTEIIEHHU U €ro CBOMCTBA

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXkalINX CTEIIEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHUH,
COAEpKAIIMX CTENIEHU U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETICHH U KOPHU

WppanmonansHble ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUs UPPALMOHAIBHBIX
yYpaBHEHUN

UppanmonansHble ypaBHeHUs1. OCHOBHbBIE

METO/IbI PEIICHUS UPPALUOHAIBHBIX
YpaBHEHUNU

23.10.2025

24.10.2025

06.11.2025

07.11.2025

10.11.2025

11.11.2025

13.11.2025

14.11.2025

17.11.2025

18.11.2025

20.11.2025

21.11.2025

24.11.2025

PaLW

PaLW

PaLW

PaLW

PaLW

PaW

PaLWl

PaLWl

PaLW

PaLl

PaLl

PoLWW



44

45

46

47

48

49

50

o1

52

53

54

55

Uppaunonansusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBLHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UppaALMOHATILHBIX YPABHEHHIM

PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH
UPPALMOHATILHBIX YPaBHEHHIM

PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAIBHBIX YPABHEHUN

CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH
KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (yHKIIMH 0OpaTHOMN CTENEHH C
HaTypaJIbHbIM I10Ka3aTeleM

KonTponbhas pabota: "CsolicTBa u rpaguk
KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHUA"

CreneHb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
€€ CBOICTBA

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNeM U
€€ CBOICTBA

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

25.11.2025

27.11.2025

28.11.2025

01.12.2025

02.12.2025

04.12.2025

05.12.2025

08.12.2025

09.12.2025

11.12.2025

12.12.2025

15.12.2025

PaW

PaW

PaLW

PaW

PaW

PaLW

PaLWl

PoLW

PoLW

PaLl

PoLWW

PoLWW



56

S7

58

59

60

61

62

63

64

65

66

67

68

Hcnons3oBanue rpaduka QyHKIUN AJIs
pelIeHHs ypaBHEHU

Hcnonb3oBanue rpaduka GyHKIAN A7
peLICHUs ypaBHEHU I

[ToxazarenbHble ypaBHeHUSI. OCHOBHBIE
METO/IbI PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHUH

IToxazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIIEHNUS I0KA3aTENbHbBIX
yYpaBHEHUU

[TokazaTtenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEILIEHUS TOKA3aTEIbHbBIX
yYpaBHEHUU

KonTponbhas pabota: "[lokazarenbHas
¢yukuus. [lokasarenpHble ypaBHeHUs"

Jlorapugm uymncna. CoiicTBa jgorapudpma

Jlorapu¢m yucna. CoiicTBa iorapugpma

Jlorapu¢m yucna. CoiicTBa iorapugpma

JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI

JecsTruunble 1 HaTypaJibHbIE JIOTapU(PMBI

[TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX
Jorapudmbl

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX

16.12.2025

18.12.2025

19.12.2025

22.12.2025

23.12.2025

25.12.2025

26.12.2025

29.12.2025

30.12.2025

12.01.2026

13.01.2026

15.01.2026

PaW

PaW

PaLW

PaLW

PaU

PoLW

PaLWl

PoLW

PaLWl

PaLl

PoLW

PaLl

PaUl



69

70

71

72

73

74

75

76

77

78

79

80

Jorapupmbl

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
J0rapupMbl

Jlorapugmuueckas pyHKus, €€ CBONCTBA U
rpadguk

Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U
rpaduk

Hcnonb3oBanue rpaduka GyHKIUN A7
peueHusl ypaBHEHU I

Hcnons3oBanue rpaduka QyHKIUN OIS
peleHus: ypaBHEHU I

Jlorapugmmueckue ypaBHeHus. OCHOBHBIE
METO/BI peIIeHUs JIorapu(HPMUIECKUX
ypaBHEHU I

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl PeIIeHUs JTorapuPMUIECKUX
ypaBHEHUH

Jlorapudmrueckue ypaBHeHus. OCHOBHbBIE
METO/IbI PEIICHUS JOTapu(PMUUECKUX
ypaBHEHUH

PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUT
JOrapupMHUUECKUX ypaBHEHUI
PaBHOCHIIbHBIE TTEPEXO/BI B PELIEHUH
Jorapu(pMUUECKUX ypaBHEHHM
Konrponbnas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

CuHyC, KOCUHYC, TAHT€HC U KOTAHI€HC
YH1CJIOBOI'O apryMEHTa

16.01.2026

19.01.2026

20.01.2026

22.01.2026

23.01.2026

26.01.2026

27.01.2026

29.01.2026

30.01.2026

02.02.2026

03.02.2026

05.02.2026

06.02.2026

PaLW

PaLW

PaW

PaLW

PaLW

PaLW

PaLW

PaLWl

PaLl

PoLW

PaLl

PoLWW



81

82

83

84

85

86

87

88

89

90

91

92

93

CuHyC, KOCUHYC, TAHT'€HC U KOTaHT'€HC
YHUCJI0BOI'O apryMeHTa

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
OIpECIIEHNE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIOBOrO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
oIpeziesIeHue TPUTOHOMETPUUECKHUX
(GyHKIMI YMCIOBOTO apryMeHTa

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI

OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI

OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYITBI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeoOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKEHUI
[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

09.02.2026

10.02.2026

12.02.2026

13.02.2026

16.02.2026

17.02.2026

19.02.2026

20.02.2026

24.02.2026

26.02.2026

27.02.2026

02.03.2026

03.03.2026

PaW

PaW

PaLW

PaW

PaU

PaLW

PaLWl

PaLW

PaLWl

PaLl

PoLW

PaLl

PoLWW



94

95

96

97

98

99

100

101

102

103

104

105

106

Pewienne TpUroHOMETpUYECKUX YPAaBHEHUM

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM

Pemennie TpUroHOMETPUUYECKUX YPaBHEHHH

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM

Pemenue TPUT'OHOMETPUICCKHX ypaBHCHI/Iﬁ

Pemenne TpuroHOMETpUYECKUX YPAaBHEHUM

KonTponbhas pabota:
"TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHUE ypaBHEHUs"

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUS
nocJexoBarenbHOCTEN. MeTo
MaTeMaTUYECKON MHIYKIINU

MOHOTOHHBIE M OTPAHUYCHHBIC
nocjeI0BaTebHOCTU. McTopus aHanmsa
OECKOHEYHO MAaJIbIX

Apudmerndeckast mporpeccus

I'eomerpuyeckas nporpeccus

BeckoneuHo yObIBaroIasi reoMeTpuiecKas

05.03.2026

06.03.2026

10.03.2026

12.03.2026

13.03.2026

16.03.2026

17.03.2026

19.03.2026

20.03.2026

23.03.2026

24.03.2026

26.03.2026

PaW

PaW

PaLW

PaW

PaLW

PaLW

PaW

PaLW

PaLWl

PaLl

PaLl

PaLl

PaUl



107

108

109

110

111

112

113

114

115

116-
117

118

119

120

121

nporpeccust
CyMMa OecKOHEUYHO yObIBaromen
r€OMETPUUYECKON MTPOTPECCUU
JIMHEHBIN U YKCIOHEHIIMATIbHBIA POCT.
Yucio e. Dopmyina ClI0KHBIX IPOLUEHTOB
JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

Hcnonb3oBanue IMPOIrpeCCHUM IS PCHICHHA

peanbHBIX 33/1a4 MPUKIAAHOTO XapakTepa

[TpoBepounas pabdora:
"[locnenoBarebHOCTH U TIporpeccuu’”

HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

Touka pa3pbiBa. ACUMIOTOTHI I'padUKOB
byHKIMMA

CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa (QyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

BIIP

Merton HHTCPBAJIOB JIA pCIICHUS
HCPAaBCHCTB

IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
GbyHKIMHN 115 perenust 3a1a4

ITpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUIUH 1715 pelieHus 3a1a4

[lepBast u BTOpas Mpou3BOAHbIE (PYHKLINN

27.03.2026

06.04.2026

07.04.2026

09.04.2026

10.04.2026

13.04.2026

14.04.2026

16.04.2026

17.04.2026

20.04.2026

21.04.2026

24.04.2026

27.04.2026

28.04.2026

PaLW

PaLW

PaW

PaLW

PaLW

PaW

PaLWl

PaLW

PaLW

PaLl

PoLW

PoLW

PaLl

PoLWW



122

123

124

125

126

127

128

129-
130

131-
132

133-
134

135-136

Onpenenenue, reOMETPUUECKUNA CMBICIT
MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

YpaBHeHUE KacaTeNbHOU K TpapuKy
byHKUIUM
YpaBHeHHe KacaTeabHOU K rpaduxy
byHKUIUM

[TpousBoHBIE IEMEHTAPHBIX (PYHKIINUN

[Tpou3BoHBIE 2I€MEHTAaPHBIX (PYHKLINI

IIpousBogHas CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3UIIUU (PYHKIUI

ITpon3BoaHast CyMMBI, IPOU3BENCHNUS,
YaCTHOT'O M KOMIIO3UIMU (PYHKIUH

HtoroBasi KOHTpoOJbHas paboTa.

[ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS

3HaHui: "OyHkun"

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "OyHkun"

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

30.04.2026

07.05.2026

08.05.2026

12.05.2026

14.05.2026

15.05.2026

18.05.2026

19.05.2026

21.05.2026

22.05.2026

25.05.2026

26.05.2026

PaLW

PaLW

PaW

PaLW

PaLW

PaW

PaLWl

PaLW

PaLW

PaLl

PoLW






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

HpOBepﬂeMme npeaMeETHbIC PE3YJIbTAThI 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

OnepupoBaTb MOHATUSAMM: pALUMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs U JIECATUYHAs APOOb, IPOLIEHTHI

BeimonHATe  apudmMeTrnyeckue  Omepaluu ¢ PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHsaTh HpI/I6J'II/I)KéHHBIC BBIYUCJICHUSA, UCIIOJIB3Y: MpaBrJld OKPYTJICHU,
ACJIaThb [IPUKHUIKY U OLICHKY pE3yJIbTaTa BBIUMCIICHUM

OnepupoBaTh MOHATHSMH: CTENEHb C LEJIBIM I10Ka3aTeaeM, CTaHAapTHas
¢dopMa 3anMcu JIEHCTBUTENIBHOTO 4YKCJA, KOPEHb HATypalbHOW CTEIEHU;
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JEHCTBUTEIbHBIX YUCEN JUIs
pEILIeHUs IPAKTUYECKUX 3a1a4 U MPEJCTABICHUS JAHHbBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YPAaBHEHHME, HEPABEHCTBO, LEINOE,
panuoHaIbHOE, UPPALMOHAIILHOE yYpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh

TPUTOHOMETPUYECKHE YPABHEHUS

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX U HpPpalMOHAIBHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THIIBI LEJIbIX, PAalUOHAIBHBIX U
HPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

[TpuMeHSATh ypaBHEHHS M HEPAaBEHCTBA JUIS PELICHHS MaTeMaTHYeCKHX
3aj1a4 M 3a]1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISThH
BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJlaud, UCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl

OyHKIMU U TpaduKu

OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh
ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,



3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

B3aUMHO 0OpaTHbIe (QYHKINN

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH
(byHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI

Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM

Hcnonw3oBath rpaduku (QyHKUMHA [JI1 HUCCIENOBAHMS IPOLIECCOB U
3aBHCHUMOCTEH MpH peIleHUuH 3aJady M3 JIPYrHX Y4eOHBIX HPEIMETOB U
peanbHOM JKHU3HHU, BBIpaXaTh (hOpMYIaMU 3aBUCUMOCTH MEX/1Y BETHUNHAMH

Hauvama MmaTeMaTH4eCcKOro aHajn3a

OHGpI/IpOBaTB MNOHATHAMU. TI0CIACIOBATCIBHOCTD, apI/I(l)MCTI/I‘-IGCKaH n
TCOMETPHUUICCKAsA MPOTrpeCCUu

OnepupoBaTh TOHATUAMU: OECKOHEYHO YyOBIBalOIas TeoMeTpUuyecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH

3aIIaBaTI) MOCJICA0BATCIIbHOCTU pa3JINIHbIMU crocobamu

Hcnonp30oBaTh CBOMCTBA MOCIEAOBATEIBHOCTEH W NPOTPECCHUM IS
pEeLIEHUs pealIbHBIX 3a7a4 NPUKJIATHOrO XapaKTepa

MHoOXeCTBa U JIOTUKA
OHGpHpOBaTI) IMOHATHUAMMK: MHOXKXCCTBO, OIICpallMi HaJl MHOKCCTBaAMU

Hcnonb3oBaTh TGOpeTI/IKO-MHO}KCCTBeHHHﬁ arrIapar i OIIKMCaHHuA
PCAJIbHBIX IIPOLECCOB U HBJICHI/Iﬁ, I[IpU pCUICHUU 3a1aY U3 APYTIUX y‘IC6HLIX
npeaMETOB

OnepupoBaTh  TMOHATUSAMH:  ONpENETIEHHWE,  Teopema,  CIEJCTBHE,
JI0Ka3aTelIbCTBO



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa
1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

3.1

3.2

3.3

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Yucna 1 BEIUUCIIEHUSA

Panmonaneupie  uucna. OOBIKHOBEHHbIE M JIECATUYHBbIE JApOOU, MPOLIEHTHI,
OeckoHEUYHbIE MepuonyYeckue apoou. AprudmMerndeckue onepanuy ¢ paloHaIbHBIMU
YHClIaMu, TPeoOpa3oBaHus YUCIOBBIX BbIpaskeHul. [IpuMenenue qpobeii u mpoIeHToB
JUTSI pEIICHUS MIPUKIIAIHBIX 33714 U3 Pa3INYHbIX OTpaciieil 3HaHU U peanbHOMN KU3HU

JleiicTBuTenbHBIC YnCia. PallnoHabHBIC U UPPALMOHAIBHEIE YnciIa. ApUDMETHICCKHIE
omnepanuu C JACUCTBUTENbHBIMU yHclaMu. [IpuOmmkEHHbIE BBIYUCICHHUSA, IMpaBUIIA
OKpYTJIEHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BhIYUCICHUI

Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
Hcnonp3oBaHne Noaxosmeld (GopMbl 3alTUCH JTCHCTBUTEIBHBIX YUCEIN JJI PEIICHUS
MPaKTUYECKHX 3aJ1a4 ¥ MPEICTABICHUS JaHHBIX

ApudmeTnueckuii KOpeHb HaTypaJlbHOM crerneHu. [leificTBus ¢ apudmernyeckumu
KOPHSIMUM HaTypaJbHON CTENEHU

CI/IHYC, KOCHMHYC W TaHI'CHC YHCJIOBOIO aprymeHra. ApKCI/IHyc, APKKOCHHYC,
APKTAHI'CHC YUCJIOBOI'O0 aprymMmeHTa

YpaBHEHHS 1 HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus

[Tpeobpa3zoBaHre TPUTOHOMETPUUYECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMmybl

VYpaBHeHHe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHEe HepaBeHCTBA. Merton
MHTEPBAJIOB

Permenue nenbIx U 1poOHO-paAIlMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB
Pemienne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
Pelenue TpUroHOMETPUYECKUX YPABHEHUN

IIpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 33]1a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU

OyHKIUHU U TpapUKU

Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
byHKIIIN

Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
[TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE 1 HEUETHBIC (PYHKIIUU

CrenenHas (yHKIHMS C HATYpaJbHBIM U LEJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.



CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

Tpuronomerpuyeckasi OKPYKHOCTb, OIpeAeJeHHEe TPUTOHOMETPUUECKUX (YHKIUN

34 YHCIIOBOTO apryMeHTa
4 Hayana MareMaTHuecKoro aHaansa
41 [Toc/ieoBaTENLHOCTH,  CIIOCOOBI  3a/laHus  II0CNIEN0BATENLHOCTEW. MOHOTOHHbIE
' 0CJIEI0BATEILHOCTH
ApudmeTnueckas M TE€OMETPHYECKAs TNPOrpeccHd. becKoHeyHOo —yObIBarolnas
4o  TeoMeTpHuecKas mporpeccis. CymMa OECKOHEYHO YOBIBAIOLIEH TeOMETPUYECKON
' nporpeccur. DopMmyia CIOKHBIX TIPOLEHTOB. VICIONB30BAHKME TPOIPECCHU IS
pelIeHns peaIbHbBIX 3aa4 MPUKIIaIHOTO XapaKTepa
5 MHOXeCTBA U JIOTHKA

MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Oiinepa — Benna.
5.1 IIpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO —ammnapara JJisi OINKUCAHUS PeajbHbIX
MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX yUYeOHBIX MIPEIMETOB

5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO

IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM Pe3y/IbTaTaM O0CBOCHHSA
NpOBepsieMOr0  OCHOBHOI 00pa30oBaTe/IbHOI MPOrPaMMBbI CpeIHero 0o1ero
TpeboBaHus o0pa3oBaHus

Brnanenue Meromammu J0Ka3aTeNbCTB, alTOPUTMAaMU pEHICHUS 3a/ady;
yMeHHe (GOpMyIUPOBaTh U OMNEPUPOBATH TOHATUSMU: OIpEeICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHSTh UX; YMEHUE (POpPMYIHpPOBATH
o0paTHOE€ M MPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, MCIOJIb30BaTh METOJI MaTEeMaTUYeCKOW HWHIYKIUH;
MMPOBOAWTH AOKA3aTCIbBHBIC PACCYXKACHUS MPHU PCIICHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TPaBUIBHOCTh  PAacCyKJIEHUN; YMEHHE ONEepUpOBaThH
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallM HAJ MHOXKCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OImrUCaHusd pCaIbHBIX MPOLECCOB U SIBJICHUU U Ipu pC€ICHUM 3a1a4, B TOM
qrclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh

U OIMCBIBATh Tpadbl pa3NIUUYHBIMU CIOCOOAMH; HCIIOJIB30BaTh rpadbl mpu



peIIeHUH 33129

YMeHue onepupoBaTh NOHATHAMM: HAaTypalbHOE 4YHCIO, LEJI0Ee 4YHUCIIO,
CTENEHb C LIEJBIM [I0KA3aTeJIeM, KOPEHb HATYPaJbHOM CTENEHU, CTETIEHD C
paLMOHATIBHBIM TOKAa3aTelleM, CTENEHb C JeHCTBUTENIBHBIM II0OKA3aTEeNEM,
JorapuM UHUCIA, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIIA,
OCTaTOK 0 MOJIYJI0, PALMOHAJIBHOE YHUCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJIbIX, PAaLUOHAIBHBIX, JACHCTBUTEIbHBIX
YHCeNl; YMEHHE UCII0Ib30BaTh MPU3HAKU ACITMMOCTH, HAUMEHbBIINH 001Ul
JenuTeNb W HauMeHblllee ofliee KpaTHoe, anroput™M EBkimma npu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMM IO3ULIMOHHBIMU CUCTEMaMH
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIICHUE 3HAUEHUI U peoOpa3oBaHus
BBIP@)KEHUI CO CTeneHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
paloOHAJIbHBIX  BBIPDAKEHUM;  yMEHUE  ONEpPUpPOBaTh  IMOHATUSMHU:
II0CJIEI0BATENbHOCTb, apudMeTHuecKass MNporpeccusi, TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIeOMETpHYECKas IPOrpeccus;
yMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (hOpMYJ; yMEHHE ONEepUPOBATh MOHITUAMHU: KOMILIEKCHOE
YHUCIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Ymcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yYMeETb
IPOU3BOJIUTH apUPMETHYECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
IIPUBOJIUTH IIPUMEPHI MCIIOIb30BaHMS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
HNOHATUSIMM:  MaTpuia 2xX2  u  3X3, omnpeaenuTeslb  MaTpHIIb,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe olnepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIE,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBl, YMEHHE OIEpUPOBATh
MOHATUSIMHU: TOXJAECTBO, TOXKIECTBEHHOE IpPeoO0pa3oBaHUE, YpaBHEHUE,
HEPaBEHCTBO, CHUCTEMAa YPABHEHUHW M HEPABEHCTB, PaBHOCHIIBHOCTH
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbl C IMOMOIIBIO pa3JIMYHBIX IPUEMOB; pEILIATH
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI U1 PELICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIMS, 4YETHOCTh (YHKIIMH,

NEPUOANIHOCTD (bYHKI_II/II/I, OTPaHNYCHHOCTD q)YHKHI/II/I, MOHOTOHHOCTH



byHKIMHA, dKCTpeMyM (DYHKITMH, HanOOJbIIee W HAMMEHBIIEE 3HAYCHUS
(GyHKIMU Ha MPOMEXYTKE, HempepbIBHAs (YHKIIHs, aCUHMITOTHI Tpaduka
GyHKIMH, TIepBas W BTOpask IMPOWU3BOAHAS (QYHKIMH, TEOMETPHUYECKUN H
¢u3nveckuii CMBICT TMPOU3BOJHOHM, TEpBOOOpa3Has, ONpeaeTEHHbII
UHTErpajl; YMEHHE HAXOAWTh ACUMITOTHI rpaduka (GyHKIHMH; yMEHHE
BBIUUCIIATH  MPOU3BOAHBIE  CYMMBI, [pPOU3BEACHUSA, YacTHOTO U
KOMITO3UIIMHN (YHKIMHA, HaXOJUTh ypaBHEHHE KacaTelIbHOW K Trpaduky
(GyHKIMU; YMEHHE HAaXOJUTh NPOM3BOJIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
yYMEHHE HCIIOJb30BaTh MPOM3BOAHYIO ISl HCCIEeIOBaHUS (YHKIUH,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HA4YEHUS (YHKIMNA; CTPOUTH
rpag¥Ku MHOTOWIEHOB C HCIOJB30BAaHMEM armapara MaTeMaTHYeCKOTro
aHamu3a; MPUMEHATh TPOU3BOJHYIO U HAXOXKICHHS HAWIYYIIero
peuieHusl B NPUKIAAHBIX, B TOM YHCJIE COIHMAIbHO-’KOHOMUYECKUX H
¢u3nvecknx 3aaadax; HaXOAWUTh IUIOMAAN U O0BEMBI (QUTYpP C MOMOIIBIO
UHTErpaja; MPUBOIUTH NPUMEPHl MaTeMaTHYECKOTO MOJCIHPOBAHUS C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHne onepupoBaTh MOHATUSAME: TpaduK QyHKIUH, oOpaTHas (QyHKIIHS,
KOMIO3ULUS (DyHKIMM, JuHEHHas (QYyHKUUA, KBaJpaTudHas (QYHKLUS,
pannvoHanbHass (QYHKUUS, CTENeHHas QYHKIUS, TPUTOHOMETPUYECKHE
GyHKLIMH, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKLMH, MOKa3aTelbHas U
norapudmuueckas QYHKIMM, YMEHUE CTPOUTh TIpadUKH H3y4YEHHBIX
GyHKUMH,  BBINOJHATE  IpeoOpa3oBaHUs  rpaduKoB  (QYHKUUH,
UCTIOJIB30BaTh TPa(uKH Ui U3Y4EHHs MPOIECCOB M 3aBHCHUMOCTEH, MpH
pelIeHUH 33734y U3 JAPYrMX Y4eOHbIX NMPEAMETOB U 3aJad M3 peabHOMH
JKU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCMOJIb30BaTh CBOMCTBA U TpaduKu (QYHKIUHM Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTH MHOXXECCTBA peH_IeHI/Iﬁ ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUHOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJIOTH, 33/a4d M3 00JAacCTH yIpaBlIE€HUs JUYHBIMH U CEMEHHBIMU
(¢buHaHCaMM); COCTaBJISITh BBIPAXKECHUSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLIEHUBAaTh IPaBAONOAOOHOCTh pPE3YIbTATOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,

YpaBHCHUA, HCPABCHCTBA U UX CUCTEMBI 11O YCIIOBUIO 3aaa4u, UCCICI0BATH



MOCTPOCHHBIE ~ MOJEIM €  HCIOJb30BAaHUEM  ammapata  anreopsl,

MHTEPIPETUPOBATH MTOJYYEHHBIN pe3ynbTaT

YMeHue omepupoBaTh MOHSATUSAMHU: CpelHee apupMETHIeCKOe, MEIHaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCIepCHus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO HAa0Opa; yMEHHE W3BIEKATh, MHTEPIPETUPOBATH
uH(pOpMalLlKIO, MPEACTAaBICHHYIO0 B Ta0IUIaX, HAa AUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOILIECCOB U SIBICHUH; MPEICTABIATh
uH(pOpMAlLIMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIEeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHUCJIC C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIeq0BaTh COBMECTHbBIE

HAOJII0JIEHUS C IOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccuu

YMeHue OnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYy4alHOTO COOBITHSA; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIONB30BAaHUEM TpapUyecKrxX METOJIOB; IPUMEHSThH
(GOopMyNbl CIOXXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (GopMylly MOITHOMN
BEPOSTHOCTH, Gopmyny beprymnn, komOuHaTopHbIe (GakTHl U (OPMYIIBI,
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONEepUpOBaTh
NOHATUSMH:  CIlydaiiHas BEIIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKUJaHUE, JAUCHEepCUs U CTaHAAPTHOE OTKIOHEHHUE
ClyualfHOW  BENWYHMHBI, (QYHKIWHA  pPAcCUpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpelesieH i, yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACTIPEICICHUN IS pelIeHus 3a/1ad,
3HAaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIIC/IOBAHMI;, YMEHHE TPUBOJIUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OONBLIMX 4YHCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIIO COYETAHUH,
YUCIO  NEepecTaHoBoK; OumHOM  HblOTOHA;  yMeHHME  MPUMEHSAThH
KOMOWHATOpHBIE (aKThl U PACCYKACHHUS ISl PEHICHUs 3a]ad; OICHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYWHA yIia, IDIOCKUN YIroj, JBYIPaHHBIN
yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTGI\/II, yrojia MEXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,

pacCcTodHUE OT TOYKH OO0 ILIOCKOCTH, PaCCTOAHHUE MCEXKAY IMPAMBIMU,
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11

12

paccTosiHue MEeXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh MPHU PEIICHUU
3aa4 u3y4yeHHbIe (DAKTBI U TEOPEMBI INIAHUMETPUU; YMECHHE OICHUBATH
pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH MaTeMaTUYECKUe
MOJICJIA C TIOMOILIBI0 TEOMETPUYECKUX TOHATHM M BEJIIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala4n

VMeHHe OomnepupoBaTh MOHATHAMHU: IUIOHIAAh (GUIYphI, 00BEM GUTYpHI,
MHOTI'Or'paHHUK, HpaBHHbHBIﬁ MHOI'OrpaHHUK, CCYCHHUEC MHOI'OI'paHHHKA,
Ky0, mapauiesenurnen, nOpu3Ma, Oupamuzaa, (Gurypa U TOBEPXHOCTH
BpallleHUs, MWIWHAP, KOHYC, map, cdepa, miomanas chepsl, MIOMAIL
MOBEPXHOCTH TMHPAMHUJIbI, MPU3MbI, KOHYyCa, LWJIMHIPA, O00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleNeNnnena, MHPAMUAIBI, TPU3MBL, LUWIAHAPA,
KOHyCa, Iapa, pa3BépPTKAa MOBEPXHOCTH, CCUCHHs KOHyCa M IHJIMHIPA,
napajuieibHble OCH WJIM OCHOBAHHWIO, CEUEHHE Ilapa, IUIOCKOCTD,
Kacaromiascs cdepbl, UIMHIPA, KOHYCa; yMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, W300paXkaTh MHOTOTPAaHHHUKH, (UTYPHl U TIOBEPXHOCTH
BpAIIICHUS, UX CEYCHHUS, B TOM YHCIIC C TIOMOIIBIO JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSTh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bOpMyIHPOBAThH ONPEACICHUS HU3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBAaX M TMpPH3HAKAX T'€OMETPUYECKUX (HUTYp, OOOCHOBBIBATH WIIH
OMpoOBepraTth HMX; YMEHHEC TMPOBOAUTH KiaccH(UKAIMIO GUryp 10
pa3iIMuYHbIM IHpPU3HAKAM, BBIIIOJHATH H€O6XO)II/IMI)I€ JOITIOJIHUTCIIbHBIC

MOCTPOEHUS

YMeHue omnepupoBaTh IMOHATHSAMM: JIBJKEHME B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHI:Iﬁ NEpEeHOC, CUMMCTPHA Ha IIJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHHe MOA00MsA, MOJ00HBIE (UTYPBI; yMEHHue
pacrno3HaBaTh paBHbIE€ U MOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUYECKUE OTHOLIECHUS TIPU
pemiCcHUN 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUEC BCIMYHHBI ()IJ'II/IHa, yrouJa,
Iomaab, 00bEM) NpU PElIeHUH 33/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
nu3 peanLHoﬁ KHU3HU; YMCHUC BBIUYUCIATH TCOMETPUUCCKUE BCINMYHMHBI
(MHA, yromj, IUIOMIAJbL, OOBEM, IUIOLIA/[b MOBEPXHOCTH), HCIIOJIB3YS
HN3YUCHHBIC (1)OpMYJ'II)I U MCTOJZbI, B TOM YHCJIC: IUIOIIAJb ITOBEPXHOCTHU
NUpaMUIbl, TPU3MBbI, KOHYCa, IMJIMHApaA, IUoHaas cepsl; 00bEM Kyoa,
MIPAMOYTOJIbHOT'O  IapajliClICuIcaa, IMUupaMu/bl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il" Yp

YMmenune ONCprUpOBaATh MOHATUAMU: MPAMOYI'OJIbHAsA CHUCTEMa KOOPJAWHAT,
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BEKTOP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa HA YHCIO, pa3loKEHHWE BEKTOpa Mo Oasucy,
CKaJsipHOE TPOU3BEACHHE, BEKTOPHOE IMPOU3BEACHUE, YOl MEXIy
BEKTOPAMH;, YMEHHE WCIIOIh30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO]T

JJI1 pEeHICHUA TCOMETPHUICCKUX 3a4ad U 3aJiad JpYyTUx y‘le6HHX mpeaAMETOB

YMeHue BbIOMpAaTh MOIXOIAIINNA METOJT IJIsl PEIICHUs 3a]]a4K; TOHUMAaHUE
3HAYUMOCTH MATEMATHKU B H3yYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHWM,; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMAaTUUECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMATUUECKON HAyKH



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsiemMblii d1eMeHT CO/IEPKAHUS
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panonanbupie  uucna. OOBIKHOBEHHBIE M JICCSATUYHBIC JIPOOW, MPOILICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. J(eWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMHU HAaTypaJbHOM CTEIICHH

14 Crenens ¢ nenbiM nokasareneM. CTeleHs ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapu¢m uncna. JlecaTuuHbIC U HATypalbHbIE JOTapu(MBbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [TpeoOpa3oBanue BHIpAKECHHUNA

1.9 KommuiekcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 [lenbie 1 QPOOHO-pAIMOHAIBHBIE YPABHEHHS

2.2 WppanmoHanbHble ypaBHEHUS

2.3 TpuronomeTpudeckie ypaBHEHHs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie 1 IPOOHO-paLIMOHANIEHBIE HEPABEHCTBA

2.6 HppaunoHaibHble HEpaBEHCTBA

2.7 [TokazaTenbHbIE U TOrapru(PMUIECKUE HEPABCHCTBA

2.8 TpuronomeTpuyecKre HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C APAMETPAMHE

2.11 Marpuia cucTeMbl TUHEHHBIX ypaBHEHUN. ONpeeuTeNlb MaTPHUIIbI
3 OyHKIWMH U TpaduKH



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI

OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
[IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl U1 MHUHUMYMBl GyHKIuH. HauOonbpliee m HauMeHblee 3HAUYCHHE

(GYHKIIMHM Ha IPOMEXKYTKE

Crenennass (yHKIUSI C HAaTypajJbHbIM U LEJNbIM TNoOKa3aTeneM. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINUU, UX CBOMCTBA U rpaduku

Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,

HENPEPBLIBHLIX HAa OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCIIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CI0XKHBIX MPOILIEHTOB
Hagana MmaTemMaTrnueckoro aHajimsa

[TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN

HpI/IMeHCHI/IC HpOHSBOI[HOﬁ K HCCICIOBAHUIO (1)YHKI_II/II7I Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxneHnue HauOOIBIIEr0 ¥ HAMMEHBIIEr0 3HAYEHUS q)YHKI_II/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHokecTBa 1 JTOTHKA

MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
Jloruka

BepositHOCTB 1 cTaTucTHKA
OrnucarenpHas CTaTUCTHUKA
BeposTHOCTB

KomOunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[Tpsimble ¥ TNIOCKOCTH B TPOCTPAHCTBE
MHororpanHuKu

Tena v MOBEpXHOCTH BPALLEHUS

KoopanHats! 1 BEKTOPBI



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






