MUHUCTEPCTBO IMPOCBEIIEHUA POCCUCKOM ®EJIEPALIUU
MunucrepcTBo o0pa3oBanus u Hayku Camapckoii 001acTu
JenapraMeHT 00pa30BaHusi AIMUHUCTPAIUM TOPOIcKoro okpyra Camapa
MYyHHIIMIIATbHOE OI0KeTHOE 001Ieo0pa3oBaTenbHoe yupexaenue «lllkoma Ne

137 umenn M.II. Arubanosa» ropoackoro okpyra Camapa

PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
Ha [IIMO 3aMECTHUTEb TUPEKTOP
AUPEKTOpa A%/s:ap:aaa :
AHargrpe e éﬁgiﬁg@iﬁ;@&&

O.I'. laanmoBa

I1 No | O.B. KouerkoBa
v ITpotokon Ne 1 ot ITpuka3 Ne 224-ox

26.08.2025 26.08.2025 ot 26.08.2025

PABOYAS ITPOT'PAMMA
(ID 9373120)

yueOHOro npeaMera «AJiredpa 1 Ha4Yajaa MaTeMaTH4eCKOro aHaJIn3a.
Yriy0/eHHbIi YPOBEHDb)

11t o0ydarormxcs 10 — 11 kmaccoB

r. Camapa, 2025



MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajsa MaTeMaTHUYECKOTO aHAIM3a» SIBISETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero oodumiero obpa3oBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAaET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTMYECKOe U abCTpaKTHOE MBIIIICHHE 00yUYaloIMXCsl Ha YPOBHE, HEOOXO0AUMOM
JUI OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTU U APYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT cBoOU
JOCTHKEHHS B MaTeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKiaJ/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJs JalTbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpsl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone u3yuenus yueOHoOro kypca «Ainredpa M Hayajla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MONMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEeaJbHbIX CUTYAlUH,
UHTEpPIIPETAllud  TOJYYEHHBIX  pELIeHMH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTeM B TMpHUpOAE, HAayKe M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00JanaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBIA peanu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINN
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crnenuuky ydeOHOMH
NESTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM H OTBETCTBEHHOCTH 3a TIOJYYCHHBIN
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHalln3a JEKUT ACSITETbHOCTHBIN NMPUHITUMN 00yUYESHHUS.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHaJN3a» BBIIEJICHBI CIEAYIOIINE COlepKaTebHO-METOMUecKue JIuHuM: «Yuncna
U BBIUMCICHUS», «DyHKIMU U TpaduKkny, «YpaBHEHUS U HepaBeHCTBay», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIoTWKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3Yy4aloTCsl Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBISICTCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTEeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywarolmuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTHYCCKUM aIapaToM, Y HUX MOCIEIOBATEIbHO (popMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJETh pPEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIacT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanusi. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHHE  yJeisieTcsi  (OPMUPOBAHUIO  HABBIKOB
palMoOHAIbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCSI MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJNHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJBIX YHCEN, O0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXKHOCTSMH MX MPUMEHEHHS JUIS PELICHUS Pa3iMyHbIX 33134
dbopMupyeTcsi TIpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH W € POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peaU3yeTcs Ha MPOTSKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynprare 0OydJaromuecss OBIAAEBAIOT PAa3jMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHANBHBIX, IOKAa3aTeNbHbIX, JIOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapametpol. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHOM, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAMMEHbBIIUX 3HAYEHUN (PYHKIIHH.
Jlannast copepkarenbHasi TUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
collepKallluX CTerneHu W Jorapudmbel. brarogaps m3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0ydaroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AJjreOpa
npegiaraeT d(pQPEKTUBHbIE HWHCTPYMEHTBI JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperyieTaeTcs ¢ IPYrUMH JIMHUSAMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHN MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKoOB, UCHOJIb30BaHUE (PYHKUUHU IS pelIeHUs 3a7ad U3 JAPYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pEIIeHHEeM ypaBHEHHUN M HepaBeHCTB. IIpu 3TOM Oosblloe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh MOJyYeHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON TUHUN HAIlEJIeH Ha pa3BUTHUE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHMA.

CopnepxarenpHass nuHuA «Hauvana MareMaTHnyeckoro aHalin3a MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYalolMMCs, TaK KaK y HUX TMOSIBJISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHHMsl TIpoleccoB. JlaHHas colep)KareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTEeMaTHYECKUX MOJENIEd pealbHbIX CHTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (POPMATBLHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyuaroniyecs y3HaIT O



BBIIAIOIIMXCST pe3yJibTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBA U JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd H €€ TPWIOKEHHH, OHHM CBA3BIBAIOT pa3HblE MaTEMaTHUYECKHE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJIsl BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHBIM TIPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
OpaBWJaM  TOCTPOCHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKICHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHUSI.

B yueOHOM Kypce «Anrebpa W Hayajga MaTEMaTUYECKOTO aHaJIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, HCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreopbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJabTaToB. Takue
3aJJaHus BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHual
y4eOHOro Kypca WIMPOKO MCHOJIb3YETCS AJIs pelleHUs NPUKIAIHbIX 3axad. llpu
pelIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAIHBIX 3ajad
OpraHu3yeTcsl B Ipolecce U3YyUEHHs BCEX TEM YUeOHOTo Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenne yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYECKOTO
aHanu3a» otBoautcs 272 vaca: B 10 knacce — 136 vacoB (4 vaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HeJIEIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

Yucsia v BBIYMCJIEHUS

Pannonanbubie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apoOedt W MPOLEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JINYHbIX OTpACIEH 3HAHUHN U PEabHOMN KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayiib
JIEUCTBUTEILHOTO YHCJa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3yJIbTaTa BbIUMCICHU.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hsrotona. Hcenmonbe3oBanue
noAXo el (GOpMbI 3aMMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. JleciTUuHbIE U HATypaJlbHbIE
JorapupMsl.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTAaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHUUN U
HEpPABEHCTB. MHOrowieHbl OT OJHOW MepeMEeHHOW. JleneHne MHoroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCITOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENIEHU M KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OCHOBHBIE METObI peleHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXeHH, COEPIKALIUX JOrapru(MBbI.

Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METOBI peueHus
JorapupMUYECKUX YpaBHEHHIA.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE bopMyIBL. [TpeobpazoBanmne

TPUTOHOMETPUYECKUX BBIPAXEHUN. PellleHre TpUroHOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. MarTpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUs, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIAagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEalbHOM CHTyallud C MOMOUIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHON
YKU3HU.

DOyHkuuu U rpadpuku

®yHkus, crnocoObl 3amanus (yHKIuMM. B3aumMHO o0OpaTHble (YHKIHH.
Komnosumms gynkiuit. 'paduk PyHKiuu. SnemeHTapHbIE TPeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS ¢ HATypajJbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOPHS N-OM CTENEHU Kak (PYHKIMUA OOpaTHOM
CTENIEHU C HATypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHUM.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIEcCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Hauvana MaTeMaTH4eCcKOro aHajimn3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYEHHBIE
NOCJIEOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpruueckas rmporpeccu. beckoneyHo yObiBaromas
reoMerpuueckas nporpeccusi. CyMMa 0€CKOHEYHO YyOBIBAIOIIEH IeOMETPUUYECKON
IIPOrpeccruy. JINHENMHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. @opmyJia CI0KHBIX
npoueHTOB. lcnosnb30BaHWEe TPOrpeccHy U PELICHUS pPeajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKuil U
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHKiui.  [IpousBognass ~ cyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIIMY (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Onnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO — ammapara Ul
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPHU PEIICHUH 3a4ad W3 JPYTHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucna. [IpumeHeHne npu3HAaKoB JENMMOCTH LEIbIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudmMernyeckue ornepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHUS IOKa3aTeIbHBIX W  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

['paduk xommoszunuu ¢GyHkIUA. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonp3oBanue rpapukoB (yHKUMH I HCCIEIOBaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUW 3a7ady M3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoOJbIIEro W HAUMEHBUIETO  3HAYEHUU
HEIMpepbIBHON (DYHKLIUU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyYIIero pEHIeHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna Haxox1eHns nepBOOOpPa3HbIX.

WNurerpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mo ¢popmyie Hetorona-JleiOuua.

[TpumeHeHne uHTErpaja s HAXOXKICHHS IUIOMIAAEH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX  ypaBHEHUH. MaTtemaTudyeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOILIBI0  auddepeHInaTIbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrMX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH pOCCHUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJIbHOCThIO YUE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pusnvyeckoro BOCIUTAHUA:

chOPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHEI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMAaTHYECKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolenl cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HAyKH KakK c(]epbl 4YeToBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbI€ J1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOWIEHWWA MEXKAy TMOHATUIMH, (HOPMYIMPOBATH
OTIpeJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPAaBHEHHSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEILHBIC U OTPHUIATSIbHBIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBAThH apPTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKAM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MPoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYECKOro 0ObEKTa, SBJICHUS, IIPOLEcCa,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLEHHWBATh  JTOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHHUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pPAa3BUTHE IIPOILIECCA, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTaBISITh €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJIEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B Xo/€ 00CYXXJI€HUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKTAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABNIATH CBOHU CYXKICHHS C CYKICHHSAMU JPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOICTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QoOpMAT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpcaJbHbIe YueOHbIe NeliCTBHUSA



Camoopranusanus:

COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apTyMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM U UHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M pe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NHNPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa u Hauyajla MAaTEMaTUYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATHUSMHU: palMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOM KU3HU;

MPUMEHSTH MPUONKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTICHUS, TPUKUIKY H
OLICHKY PE3yJbTaTa BbIYNCICHNN;



CBOOOZIHO OMEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIANTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATH MOHATHUAMU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3JU4YHbIE METOJAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOOIHO OIEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3a/ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMbI JIMHEHHBIX YPABHEHUH,
MCCIIEA0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX CTETICHU C
palMOHAJIBHBIM ITOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUI;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIK OCYUIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyJIibl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILHMS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHO3ULMSA (QyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPyHKINU, HYJIH QYHKIHH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBATh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUHMHM C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I0Ka3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJHATH 3JIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
OTpeJieieHHe TPUTOHOMETPUYECKUX (PYHKIIMN YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEX/y BETMUMHAMU;

Havana MmaTeMaTH4€CKOro aHaJIn3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLUATIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELICHUs peajbHBbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENLHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSAMHU: TIEpBasl U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (DYyHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOZHO OIEpPHPOBATh TMOHATUSMU: OIpEACIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONTUE
IpeIMeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueill mporpammbl yueOHOTrO
Kypca «Anrebpa v Hayajia MaTeMaTHUECKOTO aHAIN3ay:

Yucsia v BBIYMCJICHUSA:

CcBOOOJIHO OMNEpUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix yucen, HOJl 1 HOK naTypanbHBIX uncen IS pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinaa;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOO/IHO OINEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJN, TMPEJCTABIATh KOMIUICKCHBIC 4YHCIa B ajreOpandyecko u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIIBHBIE, MOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYUIECTBJISATh OTOOpP KOpHEW TMpHU pEUICHUUu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYJIBI  JJIi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHEHUN U HEPABEHCTB;

peuars paloOHaIbHbIE, VppalUOHAIBHBIE, II0OKa3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAaHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TEOMETpUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHITHAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHxrmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUK HEMPEPHIBHON Ha
OTPE3KE;

MCIMOJIb30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4YUIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmylion wim
rpaduKom;



cBOOOJIHO OMEpUpOBaTh MOHATUSIMU: [EPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKUMH U BBIYHUCISATH
uHTerpai no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
cocraBieHus TudpepeHnaNIbHbIX ypaBHEHUH;

pemiath MPUKJIaJHbIE 3a7aud, B TOM YHUCIIE COI[MAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
n/n NPOrpamMmbl Bcero Koutpoapupie | Ipakruteckue o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
| MHuorounensl. PalinoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oyukiuu U rpaduku. CreneHHas QyHKIUS C 12 1
LIEJIBIM ITOKa3aTeIeM
3 Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppanmonanbHble ypaBHEHUS
4 [TokazarensHast pynkius. [lokasarensHbie 10 1
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmuueckne ypaBHEHUs
6 TpuronomeTpuueckue BIpaXKEHUS U ” |
YpaBHEHHUSI
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontponburie | Ilpaxtirseckie o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpaznas u uHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HepaBeHCTBA
KommiekcHbie uncna 10 1
6 Harypanbnble u nensie ynucna 10 1
CucreMsl palliOHaIbHBIX, HPPALUOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3azauu ¢ napaMmeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposbHble
padoThbI

IpakTuyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

MHOXeCTBO, orepaluy Hajl MHOKECTBAaMHU
U UX CBOWCTBA

Juarpammsbl Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O
alrrapara i pecHuA 3a1a4

Panmonansabie yncina. OOLIKHOBEHHEIE U
JECATUYHBIC IPOOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOTUUSCKHE TpoOH

Panmonanbhele uncia. OObIKHOBEHHBIE U
JeCATUYHbIE IpoOU, MPOLIEHTHI,
OecKOHEUYHbIE IEPUOANUECKUE APOoOH

[Ipumenenue apobeii 1 NPOLEHTOB IS
peuIeHus NPUKIaAHbIX 3a1a4

[Ipumenenue apobeii u NPOLEHTOB IS
peuIeHus NPUKIaAHbIX 3a1a4

HeiicTBuTenbHble uncia. PalimoHaabHbIe U
HWppalMOHAIIbHBIC YHCIIa

ApudmeTrrueckue ornepauu c
)IefICTBHTeJII)HBIMH qucjiaMu

10

Moaynb AEHCTBUTEIBHOTO YUCTIA U €70
CBOMCTBA




11

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3ysibTata BRIYUCICHUN

12

OcCHOBHBIE METOBI PELICHUS LENIbIX U
JPpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLOHAJIbHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-paLlOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4wIeHa Ha MHOTOUJIEH €
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeabMu KodhuiineHTamu.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX YpaBHEHUN

18

Pemenue cucrem JIMHENHBIX YpaBHEHUN

19

Martpuna cucTeMsl JINHEWHBIX YPAaBHEHUMN.
Onpenenurens MaTpuLsl 2X2, €ro
rE€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpUILBI 2X2, €r0
F€OMETPUUYECKHI CMBICT U CBOICTBA;
BBIUHCIIEHHUE €TI0 3HAYECHUS

21

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemenne npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUM

23

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

24

Kontposbnas padota: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUH"

25

@OyHK1USA, cIOCOObI 3a1aHusl PYHKIUH.
B3anmuo obparubie ¢pynkinn. Kommosumnms
byHKIUI

26

I'padux pyHKIMU. DIeMEHTapHbIE
npeoOpa3oBanus TpaguKoB QyHKIHNA

27

OO0acTh onpeeIeHus] © MHOKECTBO
3HayeHui pynkuuu. Hym Gyskimm.
[IpoMexyTKH 3HAK OCTOSTHCTBA

28

UérHble 1 HEYETHBIC (PYHKITHMH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl © MUHUMYMBI (DYHKITHH.
HauOonpiiee 1 HauMeHblllee 3HaYEHNE
(GYHKINU Ha TPOMEKYTKE

30

Jlunelinas, KBaJpaTu4Has U JIpoOHO-
TUHEWHas QyHKIUH

31

DneMeHTapHOe HccieI0BaHne U
MOCTpOeHHE rpauKOB ITUX QYHKIUN

32

DneMeHTapHOEe UCCIIEJOBaHNE U
ocTpoeHue rpaduKoB ATUX QyHKUIUN

33

CreneHb ¢ eJIBIM IToKa3aTeaeM. bunom




Hrrotona

CreneHsb C LIEJIBIM IT0Ka3aTeiaeM. buaom

34 HeroTona
CrenenHast GyHKIMS C HATypaIbHBIM U

35 HeJeIM nokasareneM. E€ cBolicTBa u
rpaduk

36 Kontponbnas padota: "Crenennas
¢byukuus. E€ cBolictBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKalluX CTENEeHU U KOPHU

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHH,
coJiepKaluX CTENEHU U KOPHU

41 [IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
coJiepKaluX CTENEHU U KOPHU
Uppanmonansusie ypaBHeHus. OCHOBHBIE

42 METO/BI PEMICHHS UPPALMOHAIBHBIX
ypaBHEHUH
Uppanmonansueie ypaBHeHus. OCHOBHBIE

43 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
Uppaunonansubie ypaBHeHMsl. OCHOBHBIE

44 METO/bl PEIICHHS UPPALMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXOBI B PELICHUN




UppalMOHANIBHBIX YPaBHEHUI

PaBHOCHIIBHEIC NEPEXOabl B pCHICHUUN

46 HPPALMOHATIBHBIX YPAaBHEHUU

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUN
HPPALMOHATIBHBIX YPAaBHEHUU

43 PaBHOCHIIBHBIE TTEPEXO/IBI B PELIEHUHU
HPPALMOHATIBHBIX YPAaBHEHUU
CgoiicTBa 1 rpadK KOPHSI N-0¥ CTETICHU

49 Kak (YHKIIMH OOpaTHOW CTETIEHH C
HaTypaJbHbIM IIOKa3aTeJIeM
CaoiicTBa ¥ rpauK KOpHS N-Oi CTENeHU

50 KaK (YHKITUH OOpaTHOW CTETICHH C
HaTypaJbHbIM IIOKa3aTeJIeM
KonrtponsHast padora: "CBolicTBa u rpadux

51 KOpHs n-0H creneHu. MppanroHanbHbIe
ypaBHEHUS"

5 CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ paliMOHaJIbHBIM ITOKA3aTeNeM U
e€ CBOICTBA

54 CreneHs ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

55 IToka3zarenbHast QyHKIM, €€ CBOMCTBA U
rpaduk

56 Hcnons3oBanue rpaduka GyHKIUU A
pelleHns ypaBHEHUI

57 Hcnonk3oBanue rpaduka GyHKIUN A

pelIeHns ypaBHEHUI




IlokazaTennHBIC YpaBHCHMUA. OCHOBHBIC

58 METO/Ibl PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHU
IToka3zarenbHble ypaBHeHUs. OCHOBHBIE

59 METO/Ibl PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbIE

60 METO/Ibl PEIICHNUS [10KA3aTEIbHBIX 1
YpaBHEHUI

61 Kontponbnas pabota: "[lokazarenpHas 1
¢ynkuus. [lokasarensHble ypaBHeHHS"

62 Jlorapudwm uucna. CoiicTa jorapugpma 1

63 Jlorapudwm uucna. CoiicTa jorapugpma 1

64 Jlorapudwm uucna. CoiicTa jorapugpma 1

65 JlecATUYHBIC U HATypaAJIbHBIE JTOTapH(PMBI 1

66 JlecATUYHBIC U HATypAJIbHBIE JTOTapH (MBI 1

67 [IpeoOpazoBaHue BhIpaXKEHUH, |
coJieprKaliux Jorapudmbl

68 [IpeoOpazoBaHue BBIpaXKEHUH, |
coJieprKaliux Jorapudmbl

69 [IpeoOpazoBaHue BhIpaXKEHUH, |
coJieprKaliux Jorapudmbl

70 Jlorapudmuueckas pyHkuus, e€ cBoiicTBa U |
rpaduk

71 Jlorapudmuueckas GyHKIUsSA, €€ CBONCTBA U |
rpaduk

72 Wcnonk3oBanue rpadpuka GyHKINN A5 1




pelIeHHs ypaBHEHUI

Hcnons3oBanne rpaduka QyHKIUU 4715

73 pelIeHHs ypaBHEHUI
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

74 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBueHus. OCHOBHbIE

75 METO/bI PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUI
Jlorapudpmmueckue ypaBHeHusi. OCHOBHBIE

76 METOBI pelIeHUs JToTapu(HPMUISCKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE IEPEXObI B PELICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE IEPEXObI B PELICHUU
Jorapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢bynkuus. Jlorapupmudeckue ypaBHeHus"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCHUHYC U apKTaHT'€HC
YHCIIOBOT'O apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOTO apryMeHTa

84 Tpuronomerpuyeckas OKpyKHOCTb,

OIPEACIICHUC TPUTOHOMCTPHUICCKUX




(GyHKIUH YKUCIOBOrO apryMeHTa

Tpuronomerpuyeckasi OKpyKHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUUECKHUX 1
(GyHKIUH YKUCIOBOrO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIpAYKEHU I

o1 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAKEHU I

9 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BbIpaXKCHUI

93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX |
BBIPAKEHUI

94 Pemrenne TpuroHoMeTpruUECKUX YpaBHEHUM 1

95 Pemrenne TpuroHoMeTpruUECKUX YpaBHEHUM 1

96 Pemrenue TpuroHoMeTprUUECKUX YpaBHEHUM 1

97 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemrenne TpuroHoMeTpruUECKUX YpaBHEHUM 1

99 Pemrenne TpuroHoMeTprUUECKUX YpaBHEHUM 1

100 PelreHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
KonTponpHas padora:

101 "TpUroHOMeTpUYECKUE BHIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHUS"

102 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs 1




nocienoBaTelbHoCTER. MeTon
MaTeMaTU4eCKOW WHIYKIIUH

MOHOTOHHBIE U OI'paHUYCHHBIC

103 rnocaeaoBarebHOCTH. McTopus ananuza
OCCKOHEYHO MaJIbIX

104 Apudmerndeckast Iporpeccus

105 I'eomeTpuueckas nporpeccust

106 beckoneuHno yObIBaromiasi reoMeTpuieckas
nporpeccus

107 CymMma 6eckoHeuHO yObIBaroIei
reOMETPUUYECKOI Mporpeccuu

108 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.
Hucno e. DopMya CIOKHBIX TPOLUEHTOB

109 JIMHENHBIN U SKCIOHEHUMAIIbHBIA POCT.

Hucno e. DopMya CIOKHBIX TPOLUEHTOB

110

Hcnonb30BaHue Nporpeccuu s peleHus
peasIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

111

KonTponbHas pabora:
"I[TocnenoBarenbHOCTH U TIpOrpeccuu’”

112

HenpepriBHble GYHKIIUU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMII

114

CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115

CaoiicTBa QyHKIMIT HETIPEPHIBHBIX HA
OTpE3Ke

116

MeTOJI HWHTEPBAJIOB JIAA pCIICHUSA




HCpPaBCHCTB

117

MeTOI[ HWHTEPBAJIOB JJIAA pCHICHUSA
HCpPaBCHCTB

118

MeTOI[ HWHTEPBAJIOB JIA pCHICHUSA
HCpPaBCHCTB

119

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

[IpumeneHue CBOMCTB HEMPEPHIBHBIX

120 .
(GyHKUMH 1715 pelieHus 3a1ad

121 [lepBas u BTOpasi NpOU3BOAHBIE PYHKIIHH

122 OnpeneneHHft, reOMETPUYECKUI CMBICIT
IIPOU3BOIHOM

123 OnpeﬂeneHHft, (bu3nuecKuil CMbICT
IIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

125 VYpaBHeHHE KacaTelnbHON K rpaduKy
byHKIII

126 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINH

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINH

128 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUSI,
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHIA

129 [Ipon3BoiHast CyMMBI, IPOU3BEACHMUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKITHIA

130 [Ipon3BoiHast CyMMBI, TPOU3BEACHMUSI,

YaCTHOTO ¥ KOMITO3ULINU QYHKIUI

131

Kontponbras pabora: "[IpousBognas”




132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHuii: "YpaBHenus"
133 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL |
3HaHuil: "OyHkuun"
134 Hrorosas koHTpobHAs paboTa 1 1
135 HroroBast koHTposbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNEe, CUCTEMATH3AIUS |
3HaHUI
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchl

[IpuMeHeHne npou3BOIHON K
UCCIIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnaenue HanOOJIBIIIEr0 U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKINU Ha OTpe3Ke

Haxoxnaenue HanOOJIBILIEr0 U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIMH Ha OTpE3Ke

HaxosxaeHne HanOobIIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxnenne HanboIIbIIero u
HAMMEHBIIIETO 3HAYEHUS HETTPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKINU Ha OTpe3Ke

12

Haxoxneaue HaubopLero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

13

[IpuMeHeHne Npon3BOHOM s
HaXO’KJCHUS HaWTy4IlIero pereHus B
IIPUKIIAIHBIX 3a7a4ax

14

IIprMeHeHne nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4llIero pelieHus B
MPUKJIAJHBIX 3aa4ax

15

IIprMmeHeHre nporu3BOIHOMN ISt
ONIPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION UITH
rpaduxom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION UITH
rpadpukom




17 Kommozurus ¢hyHKimii

18 Kommozurus ¢hyHKimii

19 Kommo3zurus ¢hyHKimii

20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM TJIOCKOCTH

)1 ['eomeTpuyeckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

” KoHntponbnas padora: "UcciaenoBanue
GYHKIHUI ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbIie 3eMEHTAPHBIX (QYHKITUI.
[TpaBuna Hax0k1eHUSI IEPBOOOPA3HBIX

25 [TepBooOpa3HbIie 37IeMEHTAPHBIX QYHKIUI.
[TpaBuiia Hax0Xk1eHUST IEPBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
MHTETpasa

7 Brruncnenue onpenenéHHoro nHTerpaia
o popmyne HoroTona-JlelioHuma

)3 Brraucnenue onpenenéHHoro HHTerpana
no popmyne HoroTona-JleliOHua

’9 [IpumeneHnne nHTerpana s HaxoXACHUS
iomaied IIOCKUX QUryp

30 [TpumeHeHre uHTerpaa g HaX0XKAeHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumepsl pemennii nudepeHInanbHbIX

32 o
ypaBHEHHUI
Marematuueckoe MOJEIUPOBAHHE

33 peaJbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHIATbHBIX YPaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKINU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpudeckue QyHKINU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpudeckne QyHKINU, HX
CBOIcTBa U rpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPHUUECKON OKPY>KHOCTH

Pemennie TpUroHOMETpHUYECKHUX

44
HEPABEHCTB

45 Pemennie TpUroHOMeTpUUECKUX
HEPABEHCTB

46 Pemennie TpUroHOMeTpUUECKUX
HEPABEHCTB

47 Pemennie TpUroHOMeTpUUECKUX
HEPABEHCTB
KoHntponbHas pabora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

51 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIEC METO/IbI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapupMUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS

J'IOI‘apI/I(pMI/I‘-IeCKI/IX HCPaBCHCTB




OcCHOBHBIE MCTOJBI pCHICHUSA

37 UppalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTobl pelIeHus
UPpaLMOHATIbHBIX YPaBHEHUM
6 ['paduueckue MeTobl pelIeHus
UPpaLMOHATIbHBIX YPaBHEHUM
63 I'paduueckue metozs! perieHus
IIOKa3aTeJIbHBIX YPABHEHUI
64 I'paduueckue metozs! perieHus
MI0Ka3aTeIbHbIX HEPABEHCTB
65 I'padmuueckue metozs! penieHus
Jorapu(pMUUECKUX YpaBHEHHM
66 I'paduueckue metozs! penieHus
norapu(MUUECKIX HEPABEHCTB
67 I'paduueckue metozs! peneHus
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue metozs! penieHus
68 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
YpaBHEHUHU
I'paduueckue MeTo bl peneHus
69 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX

YpaBHEHUNU




70

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JOrapuMUUECKUX
HEPaBEHCTB

72

KonTtponbHas pabdora: "MppanuoHanbHele,
noKa3aTeJbHbIE U JJorapuMuieckue
HepaBeHcTBa"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTOHOMETpHYECcKasi GOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHeie uncna. AnreOpanueckas u
TPUTOHOMETpHUYEcKasi pOPMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

75

ApudmeTndeckue oneparuu C
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmerndeckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

I/I306pa)KCHI/IG KOMIIJICKCHBIX YUCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

78

I/I306pa)KCHI/IG KOMIIJICKCHBIX YUCCII Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCECJI OJId




petieHus GU3NUECKUX U F€OMETPHUUECKHUX
3a1au

KoHnTtposnbnas padora: "KomruiekcHbie

82 |
yucna

83 HarypanbsHble U 1iesbie yucia

84 HarypanbsHble U 1iesbie yucia

85 [TprMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEl

26 [TpruMmeHeHre TPU3HAKOB IETUMOCTH
LEJbIX YUCEIl

27 [TpumeHeHre TPU3HAKOB JIETUMOCTH
nensix yncen: HOJI m HOK

28 [TpruMmeHeHre TPU3HAKOB JIETUMOCTH
uenbix uncesn: HOJ[ u HOK

29 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKU [0 MOJIYJIIO

90 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
HEJIBIX YHCEJI: OCTATKU 110 MOJIYITIO
[IpuMeHeHne npru3HAKOB ACITUMOCTH

91 HEJIBIX YHCell: aaropuT™ EBkinaa s
penieHus 3a/1a4 B 1EJIbIX YUCIIax

9 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

PaBHOCHUIBHEIE CHCTEMBI M CCTEMBI-




CJIICACTBUA

95

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOTapH(PMUIECKIX
ypaBHEHUU

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIorapu(pMUUIECKUX
YpaBHEHUU

101

[TpuMeHeHrEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAYKH U peabHOM
YKU3HU, UTHTEPIIPETaLUs OJyUYEeHHBIX
pe3yJIbTaToB

102

IIpuMeHeHne CuCTEM K PEIIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00J1aCTel HayKu U pealbHON
JKU3HU, UHTEPIIPETALUS I10JIyYCHHBIX




pe3yJIbTaToB

103

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3IMyYHbIX 00JacTel HayKu U pealbHON
YKU3HU, UHTEPIIPETALUs OTyUYEeHHBIX
pe3ybTaToB

104

KonTponpHas padora: "Cucremsl
paluOHaJIbHBIX, UPPALIUOHAJIbHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHEHUI"

105

PauuonaneHbIe ypaBHEHMS C TapaMeTpaMu

106

PanuonanbHbie HEpaBEHCTBA C
rapaMeTpamMmu

107

PanyonaneHbIE CUCTEMBI € TApaMETPAMU

108

WppannonanbHble ypaBHEHHUS,
HEPABEHCTBA € IIapaMeTPaMHU

109

HppanmonaibHbIE CUCTEMBI C
rapameTpamu

110

[Toka3arenbHble ypaBHEHHUsI, HEPAaBEHCTBA
C mapaMeTpaMu

111

ITokazaTenbHBIE CUCTEMEI C napamMmeTpaMmu

112

Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapugpmuueckue CuCTEMBI ¢
napameTpamu

114

TpuroHomeTpruyeCcKue ypaBHEHUS C
napameTpamu

115

TpI/IFOHOMCTpI/I‘-ICCKI/Ie HCPaBCHCTBA C




napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[TocTpoeHue u uccneaoBanme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C IOMOIIbIO YPAaBHEHUH C
napameTpamu

118

[TocTpoeHune u uccienoBanue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTyalui C IOMOILIBIO CUCTEM YPaBHEHUN
C mapameTpaMu

119

IToctpoenue u uccinegoBaHue
MaTEMAaTUYCCKUX MOI[CJICI71 PCAJIbHBIX
CUTYallUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

KonTponbhas pabora: "3anauu ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IIEHNE,
cucTeMarusanvs 3HaHui: "YpaBHeHns"

122 [ToBTOpenue, 06001IIEHNE,
cucTeMarusauvs 3HaHui: "YpaBHeHus"
[ToBTOpenue, 06001IIeHNE,

123 CUCTEMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 060061IeHNE,
cucremaTtusanus 3Hanuil: "HepaBenctaa"

125 [ToBTOpenwue, 0600IEHNE,

cucreMartuzaius 3Hanui: "HepaBencrpa"




[ToBTOpEHME, 0600IIECHNE,

126 . " 1
cucreMaru3anus 3HaHui: "HepaBeHcTBa
[ToBTOpEHME, 0000IICHUE,
127 cucremaTtusanus 3Hanuil: "lIpousBoanas u 1
eé npuMmeHeHue"
[ToBTOpEHME, 0000IICHUE,
128 cucremarusanus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
129 cucremarusanus 3Hanuil: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,
130 cuctemarusanus 3HaHuil: "Murterpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHNE, 1
cucreMaru3anus 3HaHuil: "OyHkuun"
132 [ToBTOpenue, 06001IIECHNE, |
cucreMarusanus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 06001IICHNE, |
cucreMarusanus 3HaHuil: "OyHkuun"
134 HToroBas KOHTpOJIbHAsA paboTa 1 1
135 HToroBas KOHTpoJIbHAsA paboTa 1 1
136 [ToBTOpenue, 06001IIEHNE, |
CHCTeMaTu3alus 3HaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMbIe NPpEeAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I MMporpaMmal CpeaHET0 oﬁmero 06pa30BaHI/Iﬂ

Yucia ¥ BEIUMCIIEHUS

1.1

OnepupoBaTh MOHATHSMM: pALMOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JICCATHYHAS TPOOb, IPOIICHTHI

1.2

Boinonusate  apudmMernyeckue  omepaldd € pallMOHaJIbHBIMU U
JNEHCTBUTEIIbHBIMU YU CIIAMH

1.3

BoinonHATe npuOIMKEHHBIE BEIUMCIEHUS, UCIIOJIB3YS [IpaBUila OKPYIJIEHUS,
JieNaTh NPUKUAKY U OLEHKY pe3ysbTaTa BEIYACICHUN

1.4

OnepupoBaTh MOHATUSIMM: CTENEHb C IIEJIBIM IIOKa3aTejeM, CTaHAapTHas
¢dopMa 3amMcu JIEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypajbHOW CTEINECHH;
UCMOJb30BaTh MOAXOAIYI0 (HOpMY 3almUCH ACUCTBUTEIBHBIX YUCEN JUIS
pelIeHus MPaKTUYECKUX 3a/1a4 U IIPEICTaBICHUs TaHHbBIX

1.5

OnepupoBarh NOHATUAMU: CUHYC, KOCUHYC ¥ TAHT€HC IPOU3BOJIBHOTO YIJIa;
UCMOJb30BaTh  3alMCh  MPOU3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH

YPaBHeHI/IH " HCPABCHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOKIACCTBO, YPAaBHCHUC, HEPABCHCTBO, LECJIOC,
palluOHAJIBHOC, HppalMOHAJILEHOC YpaBHCHHEC, HEPaBCHCTBO,
TPUTOHOMETPHYCCKOC YPABHCHUC

2.2

BoinonHsATe mpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXKEHUIN U pelaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

BoinonHsATe npeoOpa3oBaHus 1ENbIX, PalMOHAIBHBIX M UPPALMOHATIBHBIX
BBIDQ)KEHUI W peliaTb OCHOBHBIE THUIIBI LEJbIX, PAalUOHAIBHBIX U
HMPPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB

2.4

HpI/IMeHSITI) YpaBHCHHUA W HEPABCHCTBA [JIA PEIICHHUA MAaTEMATUUYCCKHX
3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKu U peallbHOM JKU3HU

2.5

MopenupoBaTh peaibHBbIE CUTyalldd Ha S3bIKE alIreOphl, COCTaBISATH
BBIPQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 3a7a4M, MCCIEN0BAaTh
MTOCTPOCHHBIE MOJICIIN C HCIIOIh30BAHUEM allliapara aureopsl

OyHKIUH U TpapuKH

3.1

OmnepupoBaTh NOHATUAMU: (PYHKIHS, cIOCOOBI 3aqaHus (QyHKIMH, 00JIaCTh
OTpeNIeIeHUs W MHOXKECTBO 3Ha4deHHWH (yHKIMHM, rpaduk QyHKIUH,




B3aUMHO OOpaTHBIC PYHKITUN

OnepupoBarh MNOHATUSIMU: YETHOCTh W HEUYETHOCTh (PYHKIHMH, HYJIH

32 (GyHKIIUY, TPOMEKYTKH 3HAKOIOCTOSTHCTBA
3.3 Hcnonw3oBark rpaduku GyHKIUN 1T pelIeHUsT ypaBHECHUIH
3.4 CtpouTth 1 yuTaTh rpaduKu JTUHEHHON (PYHKIIUHU, KBAAPATUUYHON (YHKIINH,
CTETNIeHHOMN (YHKIIMH C LENBIM OKa3aTelleM
Ucnonb3oBate rpaduku (QyHKUMHA JUIS HCCIENOBaHUS IMPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUU 3aJad M3 JIPYruX Y4eOHbIX MPEIMETOB U
peasbHOM JKU3HH, BBIpaXKaTh GOpMyJIaMH 3aBUCUMOCTU MEX/y BEIMYNHAMHU
4 Havana marematnueckoro anaiansa
41 OnepupoBarTh MOHATHSAMH: TIOCIEIOBAaTEIbHOCTh, apudmMeTrnyeckas U
' r€OMETPUYECKas POTPeCcCUuun
49 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TIEOMETpPHUYECKas
' nporpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIECH reOMETPUUECKOM MPOTPECCUu
43 3aaBath MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBaTh CBOWCTBA IOCHENIOBATEIBHOCTE M MPOTPeccCUd s
' pelIeHus peasibHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUSIMHU: MHOKECTBO, ONIEPALIMH HAJl MHOXECTBAMHU
Hcnonbs30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapar i ONUCAHUS
5.2 peanbHBIX MPOIIECCOB U SIBJICHUH, MPU PEUICHUH 3a7a4 U3 JPYTUX YIEOHBIX
MPEIMETOB
53 OnepupoBarh  TOHSATUSIMU:  OMpEJEICHHE,  TeopeMa,  CIeACTBHUE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NPoBePSIeMOro .
00pa3oBaTeILHON NPOrPaMMBbI CpelHero o01ero odpasoBanusi
pe3yabTara
1 Yucna 1 BIYUCICHUS
OnepupoBarh MOHATUSIMH: HaTypaldbHOE, LEJI0€ YHCIO; HCIOJIb30BATh
1.1 MPU3HAKU JIEIMMOCTA WENbIX YHCEN, PA3JIOKECHWE YWCIIa Ha TMPOCThIE
MHOXUTENH JIJIs1 PEIICHHS 337129
1.2 OnepupoBaTh NOHATUEM: CTENEHB C PAIMOHATIBLHBIM [TOKa3aTEIEM
13 OnepupoBaTh NOHITUAMU: JIOrapudM Uucia, AECATUYHBIE U HATypaJibHbIE
' JorapuQMBbI
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHM,




ONEpUpPOBATh TOHATUSMHU: IIOKA3aTEJIbHOE YpaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPAaBHEHUI 1 HEPABCHCTB

2.2

BoinonusaTe mpeoOpa3oBaHUsl BBIPAXKEHUH, COAEpXKAIIUX JIOrapuMbl;
ONEpUPOBATH MOHATUSMU: JIOTapU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPAaBHEHUIM U HEPABEHCTB

23

HaXOI[I/ITB peICHUA HpOCTefIHIHX TPUTOHOMCTPUYCCKHUX HCPABCHCTB

24

OnepupoBaTh NOHATUAMU: CHCTEMa JIMHEHHBIX ypaBHEHUN U e€ pelIeHHE;
UCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUM AJIs pEHICHUs MPaKTHUECKUX
3a1a4

2.5

Haxonutp pemenus npocTenmmx CUCTEM U COBOKYITHOCTEM paliOHaIbHbBIX
YPaBHEHUI U HEPABEHCTB

2.6

MopenupoBaTh pealbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBJISATH
BBIPAXKCHHS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3aJayH,
MCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh MOHATUSAMH: TepHOAWYECKass (DYHKIHUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (yHKIUH, HauOojiblIee M
HaMMEHbIIee 3HaYeHUs (DYHKIMH Ha MPOMEXYTKE; MCIOJIB30BATh WX JUIA
uccieoBaHus (pyHKINH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh HMOHATHAMU: TpapUKH MOKa3aTeIbHOH, JOrapupMUUecKol u
TPUTOHOMETPUUYECKUX (QYHKUMH; H300pakaTh HX Ha KOOPAMHATHOM
IJIOCKOCTH M UCIIOJIB30BATh I PEILIEHUS] YPAaBHEHUI 1 HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)uKU JIMHEHHBIX ypaBHEHHM
Y MCTIOJIb30BaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

3.4

Hcnonb3oBate rpaduku (GyHKIMHA A7 MCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH U3 JpyruX yuyeOHBIX TUCIHUILINH

Hauana MaTemMaTH4eCcKOro aHainsa

4.1

OmnepupoBath MOHATUSAMH: HEMIPEPBIBHAS (QYHKIIUS, IPOU3BOHAS (DYHKIIUH;
UCTOJb30BAaTh I€OMETPUYECKUN U (PU3MUYECKUI CMBICT MPOU3BOIHOM ISt
pelieHus 3a1aq

4.2

Haxomute  mpou3BoAHbIE — 3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IIPOU3BEICHMUS, YACTHOTO QYHKIUI

43

Hcnonws3oBaTh  MpOM3BOJMHYIO Il HWCCilenoBaHWs  QyHKIMH  HaA
MOHOTOHHOCTh W JIKCTPEMYMBI, MPUMEHSATh PE3YIbTaThl MCCICIOBAHHS K
MTOCTPOECHUIO TPaPUKOB

4.4

Hcmons3o0BaTh OPOU3BOJHYIO JIA HAXOXIACHUA HAWIYULICTO PCHICHUS B
MPUKIAAHBIX, B TOM YHCJIC COIUAJIbHO-O9KOHOMHNYECKNX, 3a1a4dax

4.5

OmnepupoBaTh NOHATUSAMM: MEpBOOOpa3Has M HUHTErpan; IOHUMATh
TeOMETPHUECKUH U (PU3UUECKHI CMBICI HHTETpaja

4.6

Haxoaute niepBooOpa3Hbie 3JeMEHTAPHBIX (DYHKIIMH, BHIYUCISATh HHTEIPa
o gopmyne Hprotona — Jleitbnuia




4.7

PemaTs IMPUKIAAHBIC 3aJa4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECKOIO U
(bl/ISI/ILICCKOFO XapaxkTepa, CpeacTBaM MaTEMaTHYCCKOI'O aHan3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BBIYUCICHUS
Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOHM, TPOICHTHI,
L1 OeCKOHEUHBIE MEePHOANYECKHE APOOH. ApupMETHYECKHE OIIEPallu C PAlMOHATEHBIMU
’ qucaaMy, IpeoOpa3oBaHus YUCIOBBIX BhIpaxkeHUH. [Ipumenenue npobeii u npoueHToB
JUIS PELLICHUS IPUKJIAJHBIX 3a7a4 U3 Pa3IMUHbIX OTpaciiell 3HaHUI U peaJIbHOM JKU3HU
JlelicTBUTENbHBIE YKCIa. PanonanbHble U HppalMoHalbHble Ynucia. ApudmMernueckue
1.2 olepaluu ¢ JAEUCTBUTEIbHBIMH uuciaMu. [IpuOmk€éHHbIE BBIYMCICHMS, IpPaBUIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenensb c 1ienpIM nokaszareneM. CtannaptHas ¢popma 3arucu 1eHCTBUTEIbHOTO YUCIIA.
1.3 Hcnonb3oBanue noaxondiiel (Gopmbl 3alUCH JEHCTBUTENBHBIX UYUCEN ISl pEeIIeHUs
MIPaKTUYECKUX 3aJ1a4 U MPECTaBICHUS JaHHBIX
14 ApudmeTrnueckuii KOpeHb HaTypajbHOW cTemeHu. JleWcTBUS ¢ apuPMETHUYECKUMU
' KOPHSIMHU HaTypaJbHOU CTEIEHH
L5 CuHyC, KOCHMHYC M TAaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOI0 apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE TPEOOpPa30BaHUS
29 [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmysl
)3 VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHuEe HepaBeHCTBa. MeTon
' HMHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-pALIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaiimoHaNIbHBIX YpPaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHHUM
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEILIEHUI0 MaTEMaTHUECKUX 3aj1a4d U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasIbHOM JKHU3HU
3 OyHKIMH U TpaduKH
31 Oynknusa, cnocoOwsl 3amaHus ¢GyHknuu. ['paduk Qyskmuu. B3aumHO o0OpaTHBIC
’ byHKIMH
39 O6mactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢yHKiuu. Hymm ¢dyHKImM.
’ ITpomexyTKH 3HaKONOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU
33 CrenenHas QyHKUHUs C HaTypaJbHBIM U LIeJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduxk.




CgoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU

3.4

Tpuronomerpuyeckasi OKPYXKHOCTb, OMNPEICICHUE TPUTOHOMETPUUECKUX (GYHKIUN
YHCIIOBOTO apryMeHTa

Hagana MaTemMaTHyecKoro aHajamsa

4.1

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJJaHusA HOCHCHOB&TCHBHOCTeﬁ. MoHOTOHHBIE
IIOCICA0BATCIbHOCTHU

4.2

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaroias
reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YObIBalollell TIeOMEeTPHUYEeCKON
nporpeccuu. Dopmynia CIO0XHBIX MPOIEHTOB. lcnoip30BaHuE MPOrpeccuu AJis
pelIeHus pealibHBIX 3314 MPUKIIAIHOTO XapaKTepa

MHoKecTBa U JIOTUKA

5.1

MHoxecTBO, omepauuu Hajg MHOXecTBamM. Jluarpammbel Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O —amnmapara /s ONMCAaHUSA peallbHBIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX yUYeOHBIX PEAMETOB

52

OnpeneneHHe, T€OpEMa, CICACTBUC, 10KA3aTCIILCTBO

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

Yucna ¥ BEIYUCICHUS

1.1

HaTypaJ'IBHBIe " [OECJIbIC YHCIia. HpI/ISHaKI/I JACITIMMOCTH LCIIBIX YHUCEI

1.2

Cremnens ¢ palluOHAJIBHBIM ITOKA3aTCJICM. CBoliCTBa CTEIICHU

1.3

Jlorapudm uncna. [lecaTnynble U HaTypajibHbIe JOrapupMbl

2

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

[Ipeo6pa3oBanue BbIpaxkeHUi, CoAepKaLUX JOorapu(pMbl

2.2

[TpeoOpa3zoBanre BbIpaKEeHHM, COIEPIKALINX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM

23

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

IToxazaTenpHBIC YPaBHCHUA U HCPABCHCTBA

2.5

Jlorapudmuueckre ypaBHEHHUsI U HEPAaBEHCTBA

2.6

CucreMbl TMHENHBIX YpaBHEHUN. Penienre npukiagHbIX 3a/1ad ¢ MOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

2.7

CucTtembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.8

IIpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMATHYECKUX 3a/1a4
W 3aJ1a4 U3 pa3IMyYHbIX 00acTell HAyKH U pealibHOM KU3HU

DOyHKINUA U TpaPUKH

3.1

Oynaknus. [lepuwonnueckne ¢Gynkuun. I[IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
Makcumymbl U MuUHUMYMbl GyHKUIuU. HaunOonbliee ¥ HauMeHblllee 3HAYCHHE
(GYHKIHU Ha TPOMEKYTKE




3.2 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPpadUKU
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu
3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QYHKITHIA 711 UCCIICIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT MpPH PEIICHUWU 3aJady M3 JPYTrUX Y4eOHBIX MPEIMETOB H
peaTbHOU KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepsiBHbIC DyHKIIMU. METO HHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB
4.2 [TpownsBoanas pynkmuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICT TTPOU3BOTHOM
43 [TpousBoaHbie d1MeMEHTapHBIX QYHKIHMH. DOpMysnabl HAXOXKICHHUS IMPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (DyHKIUI
[IpumeHeHre MPOU3ZBOIHOM K UCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxoxaeHue HamOoNIbIIero U HauMEHBIIEro 3HadeHHsl (YHKIMU Ha
OTpe3Ke
[TpuMeHeHre POU3BOHON ISl HAXOXKICHHSI HAUIYYIIETO PEIICHUs B MPUKIIAJIHBIX
4.5 3aa4yax, JUIsl OMpEENIeHHs CKOPOCTH Tpolecca, 3aJaHHoro ¢GopMyloil wuin
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuueckuii U pusmdeckuii cMpIci. Beryricnenue uHTerpaia mo

dbopmyne Hetotona — JleiiOHuia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUS

Kon IIpoBepsiemble TpeOGOBaHUS K NPeIMETHBIM pe3yJbTATaM O0CBOCHUS
NPOBEPsSIEeMOr0 | OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl CpeHero o0o1ero
TpeOoBaHus o0pa3oBaHus

Bnanenue weromamMu J0Ka3aTeNnbCTB, alrOPUTMAaMU pEHICHUS 3a/1ay;
yMeHHe (QOpMYyIUPOBaTH U ONEPUPOBATH TOHATUSAMU: OMpPEIEICHUE,
akcuoma, Teopema, CJEACTBHE, CBOWMCTBO, IPU3HAK, JOKAa3aTelIbCTBO,
paBHOCUIIbHBIE (DOPMYJIHUPOBKHU; MPUMEHATh HX; YMEHUE (POpPMYIUPOBATH
oOpaTHOE W TPOTUBOIMOJIOXKHOE YTBEPKICHUE, MPUBOJUTH TPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BaTh METOJ] MaTeMaTHYeCKONW WHIYKIUY;
MIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUU 3a]1a4, OLICHUBATD
1 JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXACHUI; yMEHUE  OIEepPUPOBATH
MOHSATUSAMH: MHOXECTBO, MOJAMHOXECTBO, OINEpallid HaJ MHOXXECTBaMU;
YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OTHMCaHUsI PEAIbHBIX MPOIIECCOB M SIBJICHUHN U MPU PEIICHUH 3a7a4, B TOM
quclie U3 IPYruX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, cBs3HBIN rpad, IepeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
Y OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3aa4y

YMeHue omnepupoBaTh MOHATUSAMU: HATypallbHOE YHCIIO, IEI0€ YHUCTO,
CTEITICHb C IEJIBIM TTOKa3aTelIeM, KOPEHb HATYPaJTbHOW CTEIICHH, CTEIICHB C
paloHaIbHBIM TOKA3aTeNieM, CTETIeHb C JACHCTBUTEIHHBIM MOKA3aTEeIeM,
jorapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK IO MOAYJIO, pPalMOHAIBHOE YHCIO, HPPAIMOHATBHOE YHUCIIO,
MHOXCCTBa HAaTypaJbHBIX, ICJIbIX, pPalUOHAJIbHBIX, HeﬁCTBHTeHBHBIX
2 qycell; yMEHUE UCTIOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 00N
JeNMTelh W HaWMeHbIee oO0Inee KpaTHOe, alroputM EBkimma mpu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIOIHITH BEIYMCIICHUE 3HAYCHUN U TIPE0Opa30BaHMsI
BBIPDOKECHHUI CO CTENEHsSMU W Jiorapudmamu, mpeoOpa3oBaHusl APOOHO-
palMOHAIBHBIX  BBIPDAKECHWM; yYMEHHE  ONEpUPOBATh  ITOHATUSMHU:

MOCJIEI0BATEIBHOCTh, apU(pMETHUECKas MPOTpeccHsi, TeoMeTpudecKas




mporpeccusi, OECKOHEYHO YOBIBalOIIass TeOMETPUYECKas MPOTPECCHs;
yMEHUE 3a/laBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (hOPMYJI; YMEHHUE ONEPUPOBATH MOHATHIMU: KOMIUICKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX  YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOM3BOUTL apU(PMETHUECKUE NEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOJUTH MPUMEPHI UCTOIB30BaHUS KOMIUIEKCHBIX YHCEN;, ONEPUpPOBATH
MOHATUSAMM:  MaTpuna 2X2 u  3x3, omnpeieiauTeab  MaTpHIbI,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

Ymenue OIICpHUPOBATH IOHATUAMH: PpPALUOHAIBHBIC, HWPpPALUOHAIBHBIC,
IIOKAa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘IeCKI/IC, TPUT'OHOMETPUICCKHC
YpaBHCHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OIICPUPOBATH
INOHATUAMU: TOXACCTBO, TOXACCTBCHHOC npeo6pa30BaHHe, YPaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/H\/JI U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB W CUCTEM; YMCHHC pCIIAaTb YpPAaBHCHMUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCEPABCHCTBA W CHCTECMblI C IapaMETpOM; IIPUMCHSATDH
YpPaBHCHUA, HCPABCHCTBA, UX CHCTCMbI JId PCIICHHA MATEMAaTHUYCCKHUX

3aa4 1 3a1a4 U3 pa3JIMYHbIX oOnacreit HAayKHN U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh HOHATUSIMH: (QYHKIMS, YETHOCTh (PyHKIMH,
NEPUOIMYHOCTh (PYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (QYHKIMH, HauOoJblliee W HaWMEHbLIEe 3HAYCHHS
(GYHKIMH Ha MPOMEXYTKE, HenpepbIiBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
GbyHKIMHU, TiepBas U BTOpas Npou3BOJHAs (YHKIUU, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICT TNPOU3BOJHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
UHTErpaj; yYMEHHE HaxOIUTh AaCHUMMTOTHl rpapuka (QYHKIHH;, YMEHUE
BBIUUCIATh  NPOM3BOJHBIE  CyMMBI, INPOM3BEIEHHUS, YacTHOIO U
KOMIIO3UIMN (DYHKUUN, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMK; YMEHHE HaXOJUTh MPOM3BOJHBIE 3JEMEHTApHBIX (QYHKIHI;
YMEHHE HCIOIb30BaTh IPOU3BOJAHYIO JJIsi HCCIEAOBaHUA (DPYHKIHH,
HaXOJWUTh HAWOONBIIMNE W HAWMEHbIIWE 3HAUYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C MCIIOJB30BAaHMEM ammapara MaTeMaTH4ecKOro
aHaJn3a; NPUMEHATH [POU3BOAHYIO JUISI HAXOXKIEHUS HAWIIY4lIero
pelleHNs B IPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

(bu3MUecKUX 3a7adax; HaXOJUTh IUIOMIAN U 00BEMBI QUTYDP C TTOMOIIBIO




HHTCrpaia, MNpUBOAWUTL HNPHUMEPLI MATCMATHUYCCKOro MOACIUPOBAHUA C

MOMOIIBI0 AU PepeHIINATHHBIX YPAaBHCHHIA

YMeHue onepupoBaTh NOHATUAME: Tpapuk (GyHKIMH, 0OpaTHAs (YHKLN,
KoMIo3unusi (yHKUui, JIuHEeWHas QYHKOUS, KBagpaTH4yHAs (QyHKIHS,
panvoHanbHast (QYHKLUS, CTENeHHas (QYHKUUS, TPUTOHOMETPHUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
norapupmuyueckass (YHKIHH; YMEHHE CTPOUTh TpapuKH HM3YyYCHHBIX
GyHKOMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
WCTIOJIB30BaTh TPAPUKHU IS W3YYEHHUS TPOILECCOB M 3aBUCHMOCTEH, MPHU
peUIeHuH 3a7ad U3 JPYrux ydeOHBIX NPEIMETOB M 3ahad U3 peaibHOU
KU3HHM, BBIpAKaTh (OPMyJIaMH 3aBHCHMOCTH MEXKIy BEINYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W rpaduku (QyHKIMH U pelleHHs ypaBHEHHH,
HEPaBEHCTB M 3a/a4 C MapaMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKCCTBA peI_HeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pematb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
IPOLIEHTHI, AOJM M 4YacTW, Ha JABWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33aJla4d M3 00JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHIO 3aJa4dd, HUCCIEIOBATH IIOIYYCHHOE DEIICHUE H
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyJIbTaTOB; YMEHHE MOJEIUPOBATh
peanbHBle CUTyallud Ha S3bIKE MAaTEMAaTHKHU; COCTaBIIATh BBIPAXKECHMS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a7a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOTYUECHHBIH pe3yIbTarT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apuMeTHUecKOoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max, TUCIEPCHUsl, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
nH(pOpMaInio, TPEICTaBICHHYIO0 B Ta0NHIaX, Ha QUarpammax, rpadukax,
OTPaXKaIoIyI0 CBOICTBA peajbHbIX MPOLIECCOB U SBJICHUI; MPEACTaBIAThH
vHpOpMaNUI0O C TIOMOIIBID TaONWI W JUarpaMM; HCCIIeI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpadUyeCcKu UCCIeA0BATh COBMECTHbIE

HaAOJIOACHNUS C TOMOIIIBIO IMarpaMM pacCeUBaHUs M JTMHEHHOU perpeccuu

YMeHue omnepupoBaTh MOHSATHUSIMU: CIYyYalHBIM OMNBIT M CIy4ailHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHUE BBIYHMCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHHEM TIpaUUecKrX METOJ0B; MPUMEHSIThH
(GOpMyJIBI CIOXEHHS W YMHOXXEHHUS BEPOSTHOCTEH, (OpMyIy IOIHON
BeposITHOCTH, hopmyiry bepHysim, komMOuHaTOpHBIC (GAKTHI U (HOPMYIIBI,
OIICHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHIA, yMEHHE OIEePHUPOBATH
MOHATUSIMHU:  CIIydaiiHas BEIIMYMHA, pPAaclpeesieHHe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXHJIaHWe, JUCIEPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIly4ailHOH  BENUYMHBI, (PYHKIUU pACTPEACICHUS W  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOTO paclpe/ieieHuil; yMeHHe
WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIpEACICHUN ISl PEIICHUs 3a/1a4,
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIUX YHCEN, METOABI BEIOOPOUHBIX
UCCIIC/IOBAHMI;, YMCHUE TIPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJBIIMX YHUCENI B MPUPOIAHBIX W OOIIECTBEHHBIX SIBICHHUSX; YMEHHUE
OIEPUPOBATH MOHATUSAMH: COYETAHUE, MEPECTAaHOBKA, YUCIIO COYCTaHUHA,
9UCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (PaKThl U PACCYXKACHUS Ul PEIICHUS 3ajad; OIICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISATh BEPOSTHOCTHYIO MOJEIbh U

MHTEPIPETUPOBATH MOTYUYCHHBIH pe3yabTarT

YMeHue omnepupoBaTb INOHATUSAMU: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYUHA yTJa, IJIOCKUN YIroJl, IBYTrPAHHBIN
yroj, TPEXTPAHHBIN yIoj, CKPEIMBAIOLINEC NPsSMbIE, TapaIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX W IUIOCKOCTEH, YTOJ MEXKIAy IpsSMBIMH,
Yroa MEXAy IMpsAMONM M IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSMH,
paccTositHue OT TOYKM JO0 IUIOCKOCTH, PACCTOSTHUE MEXAY IPSIMBIMH,
paccTosiHuE MEXIy IIJIOCKOCTSAMU; YMEHHME HCIIONb30BaTh IIPU PEILIECHUU
3a/1a4 U3y4yeHHbIe (PAKThl U TEOpPEMBbl MJIAHUMETPUHU; YMEHHE OLEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOLIET0 MHpa; CTPOUTh MaTeMaTUYeCKHe
MOJEIIM C ITIOMOIIBK) TE€OMETPUYECKHMX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHLIC C HUMU MMPAKTHUYCCKUC 3aa9UN
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YMeHue onepupoBarh MOHATHSAMH: IUIOHIalb (QUIYpbl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOTPaHHHKA,
Ky0, mapanienenumes,, MNpu3Ma, OUpaMuaa, (Gurypa u MOBEPXHOCTh
BpallleHHs, IMIUHIpP, KOHYyC, map, cdepa, miuomans cdepsl, IIIOMIATL
MIOBEPXHOCTU MUPAaMUAbI, IMPHU3MBI, KOHycCa, LMIMHApPA, 00BEM KyoOa,
MPSIMOYTOJIBHOIO TMapajljiesienuIena, MNUPaMUAbl, NPU3MBI, IWIMHIPA,
KOHYyca, I1apa, pa3BEépTKa IMOBEPXHOCTH, CEUCHMsI KOHyca M LMIMHIPA,

napajijiCJibHbIC OCHM HWJIWM OCHOBAHWIO, CCUYCHHC 1IIapa, IIIOCKOCTb,




Kacaromasicss chepbl, HUWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUeHHUE
MHOTOTpaHHHMKa, M300pakaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCII€ C IOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHUE MPUMEHSITh CBOWCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSATEIHHO
(dbopMyIUpoBaTh OMpeeNeHUs] U3yUyaeMbIX (PUTYp, BBIIBUTATh THUIIOTE3HI O
CBOWCTBaX W MpHU3HAKAX T'€OMETPHUYECKUX (HUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTb HX; YMEHHE TMPOBOJIUTH Kiaccuukanuio ¢Guryp 1o
pa3NUYHBIM TPU3HAKaM, BBIIOIHATH HEOOXOJMMBIE JIOTIOJHUTEIBHBIC

IIOCTPOCHHUA
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YMeHue onepupoBaTh TMOHATHSAMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MMEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOA0OUS, TOAO00HBIE (UTYPBI; YMEHUE
pacro3HaBaTh paBHBIC U TOJOOHBIC (DUTYPBI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOLICHHUS TIPH
pelIeHNN 3a/lad; HaXOJWUTh T'COMETPHUYSCKHE BEIMYHMHBI (JTMHA, YTOJ,
II0IIab, 00BEM) NIPU PEIICHUH 33/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB H
U3 peajbHOW JKWU3HU, YMEHHUE BBIYUCIATH TCOMETPUUYCCKUE BEITUIHHBI
(nmuHA, yroJ, IUIOMAAh, OOBEM, TIIOIMIATh TMOBEPXHOCTH), HCIONB3YS
M3y4dCHHBIE (OPMYIJIBI M METOBI, B TOM YHCIE: TUIONAJb MOBEPXHOCTH
MUpaMUbl, TPU3MBI, KOHYyca, HWIMHIpPA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIPHOTO  TTApAJUICIICIIUIIeIa, MUPAMUAbI, TPU3MBI, IHIUHJPA,

KOHYCa, apa; YMCHHUEC HAXOAUTb OTHOLICHNE 00BEMOB HO,[[O6HLIX (I)I/Il" Yp
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VYMmenne OIICPHUPOBATH IMOHATHUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOpAHWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJIWUHATHI BEKTOpPAa, CyMMa BEKTODPOB,
NPOM3BECHNE BEKTOpa HA YHCJIO, pa3jIoKEHHWE BEKTOpa Mo 0Oaswucy,
CKaJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IMPOU3BEJCHUE, Yroid MEXIY
BCKTOpaMH; YMCHUE HCIIOJIb30BATH BeKTOpHBIﬁ u KOOp}IHHaTHLIﬁ METO/

JJIg PCIICHUA TCOMCTPUYCCKUX 3a/1ad U 3a/ia4 JPpYTrux y‘le6HLIX npeaAMETOB
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YMmenue BBI6I/IpaTL MOAXOAAIIMNA METO, A peuicHuA 3aaa4u; MOHUMAHUC
3HAYUMOCTH MATEMATUKHU B HU3YUCHHU TPHUPOAHBIX H O6HI€CTB€HHBIX
ImponeccoB M HBHCHHf/'I; YMCHHUC pPACIIO3HABATL TIPOABIICHUC 3aKOHOB
MaT€MaTUuKN B UCKYCCTBC, YMCHUC MMPHUBOJUTH IMPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypalbHOW cTerneHH. J[eHCcTBHs ¢ apuMeTHIeCKUMHU
' KOPHSIMM HaTypaJIbHOU CTEIICHH
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTeneHb ¢ pallMoHaIbHBIM MoKa3aTeneM. CBoiicTBa
. CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
HevictButenbHple  4Yucia. ApudmeTHdyeckue omnepanuud ¢ JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnnxEHHbIE BHIYUCICHUS, TPaBUIIa OKPYTJIEHUS], IPUKHUJIKA U OLIEHKA
pe3yJIbTaTa BEIUYUCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommiekcHbie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
23 TpuroHomeTpudecKkue ypaBHEHH
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPAaBHEHUS
2.5 Lenblie n 1poOHO-palOHANIbHBIE HEPABEHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [ToxazarenbHble U TIOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuna cuctemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIWH U TpaduKh




Oynaknus, cnocoOwsl 3amanust GyHkuu. ['paduk dyaknun. B3zanmHO oOpaTHBIC

31 ¢ynkuuu. Yétaeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
O6nactp ompeneiacHUss M MHOXKECTBO 3HadeHuM ¢Gyukouu. Hymm QyHKIum.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PYHKITUH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnud. HamOonbiiee W HauMeHbIIEe 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
313 CreneHHas (yHKOHMS C HaTypajdbHBIM M IICJIBIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS 1-0U CTEIIEHU
34 Tpuronomerpuyeckue GyHKIUMHN, UX CBOWCTBA U rpaduKu
3.5 [TokazarensHas u morapudmudeckas GyHKIMH, UX CBOHCTBA U rpaduku
1.6 Touku paspeiBa. AcumnTorsl rpaduxkoB ¢yHkuui. CpoiicTBa  GyHKIUA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN
3.8 Apudmerndeckasi u reoMeTpuuecKkas nmporpeccuu. opmyina CI0KHBIX TPOIICHTOB
4 Hauyana MaTeMaTH4eCcKOro aHajaIn3a
4.1 [TpousBoanas ¢pyukiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
[IpumeHenne NpPOU3BOAHON K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxosxaenrne HauOoONbIIero 1 HAMMEHBIIETO 3HAYCHUST (PYHKIMUA Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoecTBa U TIOTHUKA
5.1 MHosxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OmnucarenbHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena 1 MOBEpXHOCTU BpaIlICHUS
7.5 Koopaunatsl u BEKTOpbI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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