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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEeaJbHbIX CUTYAIllUH,
UHTEpPHpPETallMd  TOJYyYEHHBIX  PEUICHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

YyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JeATeIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTPAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYEeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BblUKCIEHUD», « DyHKUMU U Tpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o0Iero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX 4YHCEN M
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS JUIs PELIEHUs Pa3iNyHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEHICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOJbIINE W HaWMEHbIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)karesibHasl JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelIeHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HaIT O



BBIIAIOIIMXCSL pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsl BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMNpPECIEHHBIM
OpaBWjaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa M Hadajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIIPETAllMUd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTEpHUal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NpUKIaIHbIX 3axad. llpu
pellIEHUH  peajbHBbIX  MPAKTUYECKUX  33Jay  oOyyaroluecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3YUeHHs BCceX TeM yueOHOro Kypca «Anredpa u Hayana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsa 1 BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JeWicTBuTenpHble 4ucia. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCHA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenbiM MokazareneM. buHom HperoTtona. Hcmonb3oBaHue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIC YpaBHEHMSI M YypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI perieHus

Jorapu(PMUYECKUX YPaBHCHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpUYECKUX YpaBHEHUH.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCJICHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONPENETUTENs sl pPEeIeHUs
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpaBHEHUII W HEpaBEeHCTB. lIprmMeHeHHE ypaBHEHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuusa, crnocoObsl 3amanus GyHKIUH. B3aunmHOo oOpaTHble (QYHKIUU.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI PYHKIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U IIEJIBIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUKU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OINpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@DYHKIMOHAIBHBIE 3aBUCHMOCTM B pEaJbHBIX MpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTeMaTH4ecKOro aHajim3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHUsl ITOCJIEAOBATEbHOCTEH. MeTox
MaTeMaTU4eCKON UHIYKIUU. MOHOTOHHBIE U OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHsSI BO3HUKHOBEHMSI MATEMAaTHYECKOTO aHAM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUUECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Uucino €. @opMyra CII0KHBIX
NpoLEeHTOB. Mcrnonb30BaHWE TMPOTrPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPABEHCTB. [IprMeHeHHMe CBOWCTB HENMPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (nanee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYMHOCTEH palMOHAJIbHbIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIUYHbIX O0JacTell HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamnsa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro peuieHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OIPEIENICHHsT CKOPOCTH M YCKOPEHMsS IIpoLecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
(GYHKIUSMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTe€MaTHUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aJa4, PEUICHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acClEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUMTAHMS:

chOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  NESITEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4eCKoMy  OOpa3oBaHHWIO W
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHSL LMBUJIM3AIMHU, OBJIAJCHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh cMnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee MOAXOASAIMMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MUCKOMOE W JAaHHOE, (pOpMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, sIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BbLIBUIATH
IIPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh MH(POPMAIUIO Pa3IMYHBIX BHUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH IOJYYEHHBIN pe3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3eHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbBIC YHHBeEpcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPraHHU3aIlMI0 COBMECTHOW pPabOThI, pacmpeneisith
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE), BBINOJHATH CBOIO YacTh palbOThl U
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

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

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

MPUMEHSITh JIpOOM W TPOLIEHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YHMCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHH MHOTOWIECHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCITIOJIb30BaTh CBOICTBA ONpEeNeauTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYeHUs,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIBTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAXKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX BBIPAKECHMIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEpPAaBEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUH, KoMOo3umus GyHKUuH, Trpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKoB QPyHKIINIL;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHbIM I10Ka3aTeJIeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: TOKa3aTeslbHas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKIMA JUIS  UCCIENOBAHMS IMPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

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

UCIIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSAMHU: ITOCIEI0BATENIbHOCTD, CIIOCOOBI 3a/1aHuUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpaduka QpyHKINM;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MIPOU3BOIHBIC ATIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON i
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX y4EeOHBIX PEAMETOB;

CBOOOJHO OIEPHPOBATh TMOHATHUSIMU: OIpEAETICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypasibHBIX uMcen sl peleHus 3a1ay, NIPUMEHSTh
anroput™ EBKknupa;

CBOOOZHO OMNEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIA B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMOIHATH apu(METHUECKUE OMEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalroOHaJbHbIE, [IOKa3aTesbHbIe,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CHUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIMH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHITh (GYHKIUU JJI1 MOJEIMPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOr0 aHAJIU3A:

WCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIICe 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO JJII HAXOXKIACHHS HAWIIYYIIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIIEMEHTApHbIX (YHKUUHA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO 1€HCTBUTEIIBHBIX YACEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM ITOKa3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUS U ” |
ypaBHEHUS
ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CCTEMaTH3aIlUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl paluOHAIbHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

MHO)KGCTBO, orcpanyn HaJl
MHO’KECTBAMH M UX CBOMCTBA

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/91ZKXD884

Huarpammsl Ditniepa-Benna

https://m.edsoo.ru/6A75109KA

[TpumeHeHne TeopeTHKO-
MHOKECTBEHHOTO arapara s
pelieHus 3aaa4y

ParponansHbIe Ynca.
OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOH, IPOLIEHTHI, OECKOHEUHBIE
MePUOIUUECKHE TPOOH

PamnmonanbHble uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NEePUOANYECKHE TPOOH
[Tpumenenue apobeit u
IPOLICHTOB IS PEIICHHS
NPUKJIAIHBIX 3a/1a9

https://m.edsoo.ru/F997682PX

https://m.edsoo.ru/LTS2XKI2C

https://m.edsoo.ru/3EDOB3EK?2

https://m.edsoo.ru/OEPEOSIWI

[Tpumenenue apobeit u
MPOLIEHTOB IS PELICHUS
NPUKJIAJHBIX 3a/1a4

https://m.edsoo.ru/NVFYZJHRP

JlelicTBUTENbHBIC YHCIIA.
PanmmonansHbIe U

https://m.edsoo.ru/P7VKRZOSG




HppauoOHaJIbHBIC YHUCIIa

Apudmerndeckue onepanum ¢
JICWCTBUTEIIEHBIMH YHCIIaMH

https://m.edsoo.ru/BOMRUCVWY

10

11

12

13

Mopynp JEMCTBUTEIBLHOTO YHCIIA
U €ro CBOMCTBA

[TpuG>xEHHBIC BEIYMCIICHHUS],
IpaBujIa OKPYIJICHUS, IPUKHUJIKA
Y OLICHKA pe3yJbTara
BBIYHCIICHUH

OCHOBHBIE METO/IbI PELICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA

OCIIBIX U I[pO6HO-paI_II/IOHaJ'IBHBIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

https://m.edsoo.ru/PUL6AZVIW

https://m.edsoo.ru/SRFTXG6E3

https://m.edsoo.ru/CMS8WFBMIJS8

https://m.edsoo.ru/YE28L.QQJ2

14

OCHOBHBIE METO/IbI pEIICHUS
HEJIBIX U APOOHO-pAIMOHATIBHBIX
YpaBHEHUHN U HEPABEHCTB

https://m.edsoo.ru/Z395M64DM

15

16

17

MHorousneHssl 0T OJHON
nepemMeHHou. Jlenenue
MHOTOYJIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy
MHOrousIeHbI ¢ HETBIMU
koa¢punmentamu. Teopema
Buera

Pemenue cucrem IMHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/PBIEYHJZF

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

18

Penrenue cucteM TMHENHBIX

https://m.edsoo.ru/ICEJDO5SGK




19

20

21

ypaBHEHU M

Marpuiia cucTeMbl JIMHEUHBIX
ypaBHeHUM. OnpenenuTesb
MaTpHIIbl 2%X2, ero
FEOMETPUUECKUI CMBICT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HAUYCHUS

Onpenenuresb MaTPUIBI 2X2, €r0
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYMCIECHHUE €0
3HAUYEHUS

[Ipumenenue onpenenurtens s
pELIEHHs CUCTEMbI TMHEHHBIX
YpaBHEHUU

https://m.edsoo.ru/BAM2QCKWEF

https://m.edsoo.ru/3AMZUEKYQJ

https://m.edsoo.ru/9P3E3FF47

22

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTIITbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/IKJE16E2L

23

24

25

26

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOTIITbI0 CUCTEMBI JIMHEHHBIX
ypaBHEHUH

KonTtponpHas padora:
"PanrioHanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnosuuus ¢pynkunit

I'padux bysKIIN.

https://m.edsoo.ru/A9H81W33G

https://m.edsoo.ru/OHOPJ57VZ

https://m.edsoo.ru/1XYSISM28

https://m.edsoo.ru/7JGTEZZY A




27

28

DneMeHTapHbIe TPeoOpa3oBaHUS
rpadukoB GyHKINH

Ob6unacTh ornpeneneHus u
MHO>KECTBO 3HaU€HUN QyHKIIH.
Hymu pynkmuu. [TpoMexyTku
3HAK MTOCTOSIHCTBA

Ué&rHple 1 HEYETHBIE (PYHKITHH.
[Tepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH
byHKIIIN

https://m.edsoo.ru/VUOHQSOCV

https://m.edsoo.ru/NTM7RIGX4

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢ynkunu. Haubonpmee u
HavMeHblIee 3HaueHnEe (PYHKINU
Ha IPOMEXKYTKE

https://m.edsoo.ru/ZOMNG672NG

30

31

32

33

JIunelinas, kBagpaTu4yHas U
IpoOHO-NMHEeNHas QYHKIUU
DIEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHUE TpauKOB ITUX
byHKIMMA

DIEMEHTAPHOE UCCIIEI0OBAaHUE U
MOCTPOEHHE TPAPHUKOB ITUX
byHKIMI

CreneHs C eNIbIM TOKa3aTeNIeM.
bunom Herorona

https://m.edsoo.ru/BZDF8VYZT

https://m.edsoo.ru/CP7UKTI1V

https://m.edsoo.ru/NAJFF14CO

https://m.edsoo.ru/2STOOM2GO

34

35

CrerneHb ¢ [elbIM IToOKa3aTeIeM.
bunoMm Herorona

CrenenHast GyHKLUSA C
HaTYpaJIbHBIM U LEJIBIM

https://m.edsoo.ru/K6XLQ4UJX

https://m.edsoo.ru/072LC5R6V




36

nokaszarenem. E€ cBoiicTBa u
rpaduk

KonTponbhas pabota:
"Crenennas ¢pynkuus. Eé
cBoiicTBa U rpaduk"”

https://m.edsoo.ru/431WRJI3Y?2

37

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOICTBa

https://m.edsoo.ru/VEMYOBICV

38

39

40

41

Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

[TpeoOpazoBaHMs YHCITOBBIX
BBIPAXKEHUI, COJIEPHKALIIUX
CTENEHU U KOPHHU
[TpeobpazoBaHus YHCIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU
[TpeobpazoBanust YMCIOBBIX
BBIPKEHUI, COAEpKALTUX
CTENEHU U KOPHU

https://m.edsoo.ru/B4ANSPUZEB

https://m.edsoo.ru/VR15USBDE

https://m.edsoo.ru/PRR3BH17H

https://m.edsoo.ru/GMO7CPCQG

42

HppauroHanbHbIE ypaBHEHMUS.

OcHOBHBIE METO/IbI PELIEHUS
MPPALMOHAJIBHBIX YPABHEHUN

https://m.edsoo.ru/DHWS5QA79M

43

44

HppauroHanbHbIE ypaBHEHMUS.

OcHOBHBIE METO/IbI PELICHUS
VPPALMOHAJIBHBIX YPABHEHUN

WppanmonansHble ypaBHEHUS.

OcCHOBHBIC MCTObI pCHICHUA

https://m.edsoo.ru/DN896TF02

https://m.edsoo.ru/1 X40FNHPA




45

UPPALMOHATIBHBIX YPAaBHEHHM

PaBHOCHIIbHBIE TTEPEXO/IBI B
peIIeHNuU UpPALMOHATBHBIX
ypaBHEHUH

https://m.edsoo.ru/O2VV516B4

46

PaBHOCHIBHEBIE nepexoanl B
PCIICHNHU UPPALIUOHAIBHBIX
ypaBHEHU U

https://m.edsoo.ru/RPXZVFMHT

47

48

49

50

PaBHOCHIBHEBIE Nepexoanl B
PCIICHNHU MPPAUOHAJIBHBIX
ypaBHEHU U

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELIEHUHN UPPALMOHATBHBIX
ypaBHEHUI

CgoiicTBa u rpaduk KOpHS n-oif
CTETEeHU KaK (yHKLIUU 0OpaTHOM

CTCIICHU C HATYpaJIbHbIM
IIoKa3aTcjicM

CaolicTBa U rpauK KOpHS n-oi
CTETEeHU KaK (GyHKLIUU 0OpaTHOM

CTCIICHU C HATYpaJIbHbIM
IIoKa3aTcjieM

https://m.edso00.ru/261843DBS

https://m.edso00.ru/O87ZLOE2K

https://m.edsoo.ru/8JLO4FGQ9

https://m.edsoo.ru/JQHAUMLOM

51

KonTponbhas pabora: "CsoiicTBa
U TpaduK KOPHS N-OW CTEMEeHHU.
WppannonaibHble ypaBHEHUS"

https://m.edsoo.ru/01A6HO8VZ

52

53

CreneHb C palMoOHaTbHBIM
IIOKa3aTejieM U €€ CBOICTBA

Crenens ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/3PMBUKOGP

https://m.edsoo.ru/HFJPEPWL9




54

55

CreneHs ¢ paliMoOHaIbLHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKLIUS, €€
CBOiicTBa U rpaduk

https://m.edsoo.ru/HDVGSNJIT

https://m.edsoo.ru/T7TGPDUVRM

56

Hcnonb3oBanue rpaduka
(byHKIMY 1715 pelieHus
ypaBHEHUU

https://m.edsoo.ru/NII1711BM

57

58

59

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 peIIeHust
ypaBHEHU U

IToxazarenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PEILIEHUS
IIOKa3aTeJIbHBIX YPaBHEHHUU

ITokazaTenpHbIE YpaBHCHHA.

OcHOBHBIE MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/9PE3YWZ25

https://m.edsoo.ru/NXLINJSWM

https://m.edsoo.ru/1I TA6IMG1X

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE MCTOABI pCHICHUA
NIOKAa3aTeNbHbIX YPaBHEHUN

https://m.edsoo.ru/YWT7H8GT7

61

62

63

KonTponbHas pabora:
"ITokazaTenpHast QyHKITHS.
Iloka3aTenbHble ypaBHEHUS"

Jlorapudm umncna. CoiicTBa
norapupma
Jlorapugm umncna. CoiicTBa
Jorapudpma

https://m.edsoo.ru/HNIC60AKS

https://m.edsoo.ru/E2G7K9QW6

https://m.edsoo.ru/I92RSSMOM

64

Jlorapudm uucmna. CBoiicTBa
norapupma

https://m.edsoo.ru/EMCQ4R3B7




I[CCSITI/I‘IHLIG W HaTypaJIbHbIC

65 https://m.edsoo.ru/NBUG 10GSP

Jorapupmbl
€CSATUYHbIC U HATypaJIbHbIE

66 A P https://m.edsoo.rt/EMWTCSPQY
JorapudMbl
[IpeobpazoBanue BoIpaxXeHUH,

67 https://m.edsoo.ru/OQFIWHEXS
CoJepKAIINX JTOTapr(PMbI
[IpeoOpazoBanue BbIpaKEeHHIH,

68 https://m.edsoo.ru/LXMJ44QAU
CoJep KAIINX JTIOTapr(pMbI
[IpeoOpazoBanue BbIpaKeHHH,

69 https://m.edsoo.ru/EP6U39XNM
coJIeprKaluXx Jorapudmol
Jlorapudmmueckas Kous, €€

70 Up P Pynin https://m.edsoo.ru/8TW3GXDH6
CBOWCTBA U TpapuK
Jlorapudmuueckas pyHkius, e€

71 . https://m.edsoo.ru/KYG9C4S4F
CBOMCTBA U rpaduK
Hcnonk3oBanue rpaduka

72 (byHKLINU 1715 peleHust https://m.edsoo.ru/VSLWTS50G
yYpaBHEHUHU
Hcnons3oBanue rpaduka

73 GYHKIUM 1S pEeIICHUS https://m.edsoo.ru/SCIKV1ZUF
yYpaBHEHUHU
Jlorapudmudeckue ypaBHEHHS.

74 OcHOBHBIE METO/IbI PELICHUS https://m.edsoo.ru/STONRDYGS
norapu(pMHUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

75 OcHOBHBIE METO/BI PELLIEHUS https://m.edsoo.ru/22FDXMI4S
norapu(MUUECKUX YpaBHEHUN
Jlorapudmuueckue ypaBHEHUSI.

76 puep P https://m.edsoo.ru/Z2GEE6311

OcHOBHBIC MCTObI pCHICHUA




77

jgorapu(pMUUECKUX ypaBHEHHMA

PaBHOCHIIbHBIE TTEPEXO/IBI B
pelieHuu JorapupMUIecKux
ypaBHEHUH

https://m.edsoo.ru/9WDPQWD14

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peieHnn JorapupMUIEcKuX
ypaBHEHU U

https://m.edsoo.ru/OVYGSNTLD

79

80

81

KonTtponsnas pabora:
"Jlorapudmuyeckast pyHKIUS.
Jlorapugmuueckue ypaBHeHUS"

CI/IHYC, KOCHUHYC, TAHI'CHC U

KOTAHI'CHC YHUCJIOBOT'O apryMCHTA

CuHyc, KOCUHYC, TAHT€HC U

KOTAHI'CHC YHUCJIOBOTO apryMCHTA

https://m.edsoo.ru/ISPXC5ZEA

https://m.edsoo.ru/YAGEESVC3

https://m.edsoo.ru/FOW5Q8FFL

82

83

84

85

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPYXHOCTb, OIIPENETICHHUE
TPUTOHOMETPUUYECKUX (YHKLIUH
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (PYHKLUH
YHMCJIOBOI'O apryMeHTa

https://m.edsoo.ru/A20WOVOPY

https://m.edsoo.ru/9A0XNXSJO

https://m.edsoo.ru/YA3XPQ1JL

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




OCHOBHBIE TPUT'OHOMETPHYCCKUEC

86 https://m.edsoo.ru/7G41UGG6B
bopmyb
OCHOBHBIE TPUTOHOMETPUYECKUE

87 https://m.edsoo.ru/JBEBGSATI
bopMyIBI
OCHOBHBIE TPUTOHOMETPUUYECKUE

88 https://m.edsoo.ru/CSYUBTBTC
bopmyb
OCHOBHBIE TPUTOHOMETPUUYECKUE

89 https://m.edsoo.ru/6GNQGH5SMV
bopmybl
[IpeoOpazoBanue

90 TPUTOHOMETPUYECKUX https://m.edsoo.ru/UIMI1UJV]
BBIPAXKEHUM
[IpeobpaszoBanue

91 TPUTOHOMETPUUYECKUX https://m.edsoo.ru/MEB4SJ2PW
BBIPAKECHUI
[Ipeo6paszoBanue

92 TPUTOHOMETPUYECKUX https://m.edsoo.ru/RONAIF49S
BBIPAKECHUI
[TpeoGpa3zoBanue

93 TPUTOHOMETPUUECKHUX https://m.edsoo.ru/6EHSSHHHY
BBIPAKECHUI
Pemienne TpuroHOMeTpUYECKUX

94 vp P https://m.edsoo.ru/LGDUR382T
ypaBHEHUIA
Pemienne TpuroHOMeTPUIECKUX

95 . https://m.edsoo.ru/PQLVEZ6JE
ypaBHEHU
Pemienne TpuroHOMeTpUYECKUX

96 . https://m.edsoo.ru/QOKSGFZ7H
ypaBHEHU
Pemienne TpuroHOMeTpUYECKUX

97 P P https://m.edsoo.ru/YRO5D8PZ5

ypaBHEHUU




98

99

Pelenne TpUroHoMeTpUYECKUX
ypaBHEHU I

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUH

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

https://m.edsoo.ru/U/NBWCNDW

100

101

102

103

104

Pewienne TpuroHOMeTpU4ECKUX
ypaBHEHUU

KoHTtposbHas padora:
"TpuroHomeTpuyecKkue
BBIPOKECHUS U
TPUTOHOMETPUYECKHUE
ypaBHeHUs"
ITocnenoBaTeNbHOCTH, CIIOCOOBI
3aJIaHus OCJICA0BATEILHOCTEH.
Meto MmaTemMaTHIECKO
WHIYKITUU

MOHOTOHHBIE U OTPaHUYECHHbIE
nocJyenoBaTeabHOCTH. McTopus
aHanu3a OCCKOHEUHO MaJjIbIX

Apudmernueckas mporpeccus

https://m.edsoo.ru/89ZKWGO015

https://m.edsoo.ru/IF1 1SN760Q

https://m.edsoo.ru/SVMC7JBEV

https://m.edsoo.ru/ZV4AYOVRL

https://m.edsoo.ru/SORWO2V 1E

105

106

I'eomerprueckas nporpeccust

Beckoneuno yOsiBaromias
reoMeTpHuuecKas porpeccus

https://m.edsoo.ru/ED20JQZ24

https://m.edsoo.ru/VG377T8EY

107

Cymma OeckoHEYHO yObIBaroIiei
Te€OMETPUYECKON MPOTrpeCcCun

https://m.edsoo.ru/TY1S3DAPL

108

109

JInHEeNHBIN U PKCIOHESHIINAIbHBIN
poct. Yucino e. Popmyna
CJIO’KHBIX MPOLIEHTOB

JIMHEeNHBIN U SKCIOHCHIINAIbHBIN

https://m.edsoo.ru/UMIH7BTW?2

https://m.edsoo.ru/CEY72CW58




poct. Hucino e. Popmyia
CJIOKHBIX MPOIIEHTOB

Hcnons3oBanne IporpeCcCruu AJisd

110 pelIeHUs pealIbHBIX 3a7a4 https://m.edsoo.ru/ARPHBDA4Y 1
MPUKJIAHOTO XapaKTepa
KonTtponbHas pabora:

111 "ITocnenoBaTeILHOCTH U https://m.edsoo.ru/SQWRKXOHP
nporpeccun”
Hempe e

112 NPCPBIBHBIC (YHKIHH 1 X https://m.edsoo.r/MCC5N1579
CBOIiCTBa
Touka pa3pbiBa. ACUMITOTHI

113 5 https://m.edsoo.ru/BXCP9CRNV
rpaduxoB QyHKIUN
CaoiicTBa KL

114 ymxu https://m.edsoo.ru/DP10ESGVN
HENPEPBIBHBIX HA OTPE3KE
CaolicTBa i

115 BOHCTBA pyHKIMi hitps://m.eds0o.ri/CCXH3TPSB
HETIPEPBIBHBIX HA OTPE3KE
Mertoa HHTEPBAJIOB IS PELICHUS

116 8 p AP https://m.edsoo.ru/A364LEWC0
HEPABEHCTB
Metoa nHTEPBAJIOB IS PENICHUS

117 8 p AP https://m.edsoo.ru/RVODQWS5SP
HEPABEHCTB
Metoa nHTEPBAJIOB IUIA PEIIE

118 FLHHTEp JUTL pELIICHHA https://m.edsoo.r/LRMHAKVYF
HEPaBEHCTB
[IpuMeHeHue cBOWCTB

119 HENPEepPbIBHBIX (DYHKIMHA 115 https://m.edsoo.ru/VAMMSCCCD
peleHus 3aaaq
IIpumeHeHne CBOWCTB

120 HEMpepbIBHBIX (QYHKIMHA 17151 https://m.edsoo.ru/ZR5Z207R4

peuieHus 3aaa4




[TepBast u BTOpast MpoOU3BOIHbIE
byHKIIIN

Onpenenenue, reOMETPUUECKUN
CMBICJI IPOU3BOAHOMN

121 1 https://m.edsoo.ru/TQJHPC7B3

122 1 https://m.edsoo.ru/1YSJQSNXT

Onpenenenue, GU3NIECKU

123 1 https://m.edsoo.ru/5707NISY]J

CMBICJI TPOU3BOIHOM
YpaBHeHHe KacaTeabHOU K
rpaduky QyHKIHH
YpaBHeHHe KacaTeIbHOU K
rpaduxy GyHKIHUN

124 1 https://m.edsoo.ru/NNA3B1850

125 1 https://m.edsoo.ru/2MS8V364A

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

[Tpou3BogHBIE II€MEHTAPHBIX
byHKIMI

[Tpon3BoHas CyMMBI,

128 MIPOU3BEIEHHUS, YACTHOTO U 1 https://m.edsoo.ru/H13R9OF8T
KOMITO3UIIUH (DYHKITHI

126 1 https://m.edsoo.ru/9CG66EOL3

127 1 https://m.eds00.ru/OX3T1IGG2

[IponsBoHas cymMmBl,
129 MIPOU3BEJEHHUS, YACTHOTO U 1 https://m.edsoo.ru/CIXJYCLAP

KOMITO3UIIUH (PYHKIIHI

[IpousBogHass CyMMBI,
130 MPOU3BEJEHHUS], YaCTHOTO U 1 https://m.edsoo.ru/401LVJEZL

KOMIO3UINHU (PYHKIIHHA

KonTtponbHas pabora:

131
"ITponsBogHas"

1 1 https://m.edsoo.ru/72752YHQ9

[ToBTOpeHme, 0600IIEHNE,
132 CUCTeEMaTU3aIus 3HaAHWHI: 1 https://m.edsoo.ru/PCOMVZEMH

"VpaBHeHus"




[ToBTOpeHme, 0600IIECHNE,

133 cUCTEMAaTU3aIUA 3HAHUI: 1 https://m.eds0o.ru/RI36TWPAT
"Oyakuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1 https://m.edsoo.ru/7LME3ZN27
135 Wrorosast KOHTpoJIbHAS paboTa 1 1 https://m.edsoo.ru/Y 1L.9K7609
136 Hosropenue, 0606meHI:Ie’ 1 https://m.edsoo.ru/FF21A8SJZ
CUCTEeMaTH3alHsl 3HAaHHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIC PeCypChl

https://m.edsoo.ru/E9SB1SYNM

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

https://m.edsoo.ru/W7FOW9ADE

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

https://m.edsoo.ru/N61EYOQXN

IIpuMeHeHne MpoOU3BOJHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpruMmeHeHne nporu3BOAHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI
IIpuMeHeHne Mpon3BOHOM K
UCCIIeIOBAaHHIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

https://m.edsoo.ru/39CNHJISO

https://m.edsoo.ru/H4LRRPTNU

https://m.edsoo.ru/GN11SQZZR

Haxoxnenne ganbopIero u
HAaUMEHBIIIETO 3HAUEHUS
HenpephIBHON (YHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/CSANWBULB

Haxoxnenue HanOOJIbIIIETO U

https://m.edsoo.ru/HQU4R7TC7




10

11

HAMMEHBIIETO 3HAUCHHUS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU HA
OTpEe3Ke

Haxoxaenne HanbomnpIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

https://m.edsoo.ru/BEOWXUF3F

https://m.edsoo.ru/FI1C58HIG

https://m.edsoo.ru/IEEIH61Y7

12

Haxoxnenne HanboIbIIETO 1
HaMMEHBIIETO 3HAUYECHUS
HENpephIBHON (DYHKIIUU HA
OTpEe3Ke

https://m.edsoo.ru/64IKWZ70D

13

[IprMeHeHne Mpon3BOHOM s
HAXO0X/IECHUS HaWITy4Ilero
peIIeHNUs B IPUKIAIHBIX 3a7a4ax

https://m.edsoo.ru/ZMPEN7AP]J

14

15

[TIpumeHeHre nporu3BOIHOMN ISt
HAXOK/ICHUS HAWTy4IIIETO
penieHus B MPUKIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U
YCKOpEHHS TPOIIECCa, 3aJaHHOTO
dbopmyroi uiu rpaguKoM

https://m.edsoo.ru/JQ4T53RW5

https://m.edsoo.ru/IJJOCONWS57




[IpumeHeHue nporu3BOIHOMN 11t
ONpeIeTICHUsI CKOPOCTH U

16 https://m.edsoo.ru/HXTRI77AS
YCKOpPEHUS IIpoLEecca, 3aJaHHOrO
dbopmyIoit uimu rpadpuKomM

17 Kommozurus ¢hyHKImii https://m.eds0o.ru/0D1VDOCOZ

18 Kommozuius ¢pyHKImi https://m.edsoo.ru/P6PCUHT4D

19 Komnosumus ¢pyHkimii https://m.edsoo.ru/LGNJMKS00
I'eomerpuueckue oO6pa3sl

20 YpaBHEHU HAa KOOPJAUHATHOU https://m.edsoo.ru/WUIS4RBXB
IJIOCKOCTH
I'eomerprueckue oOpa3sl

21 YpaBHEHUI HA KOOPJIUHATHOMN https://m.edsoo.rt/RWWLNFOGR
IJIOCKOCTH
KonrtponsHas padora:

22 "UccnenoBanue QyHKIMM ¢ https://m.edsoo.ru/SDME3XV95
MTOMOIIBIO TTPOU3BOAHON"
[TepBooOpazHasi, OCHOBHOE

23 . https://m.eds0o.ru/GS6KLIIMB
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaxoXKAEHUS https://m.edsoo.ru/JU3413GVM
epBOOOPA3HBIX
[TepBooOpazHbIe AIEeMEHTaAPHBIX

25 bynaknuid. [TpaBuna HaxoxXaeHUS https://m.edsoo.ru/FN7VYQI15Z
NepBOOOPaA3HBIX
Hurerpai. I'eomerpuyeckuii

26 https://m.edsoo.ru/GGPXB7R&C
CMBICJI MHTETpaja

27 Berancrerine onpezenciioro https://m.edsoo.ru/4R9TWIZ52

uHTEerpasa mo popmyse




28

Hgerorona-Jleiiouuma
Brrunciienue onpenenéHHoro
UHTEerpaia mo popmyie
Hgerorona-Jleiiouumna

https://m.edsoo.ru/1AJEM4RQT

29

[IpuMeHeHnue uHTETpana s
HAaXO0’KJICHUS IIJIOIAEH IUIOCKUX

¢uryp

https://m.edsoo.ru/MU24JJVID

30

31

32

[IpuMeHeHnne nHTETpaAa U1
HaXO0XJIeHUSI 00BEMOB
TCOMETPHYCCKUX TEIl

[Tpumeps! perieHmit
muddepeHIaTbHBIX ypaBHEHUI
[Ipumeps! pemenuit
TuddepeHIraIbHbIX ypaBHEHUH

https://m.edsoo.ru/77COVHICS

https://m.edsoo0.ru/GV6VHSESLS

https://m.edsoo.ru/GQOISP1PX

33

MaremaTtnueckoe
MOJICJIUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIIBIO
nudepeHIaTbHBIX YpaBHEHUN

https://m.edsoo.ru/LLIDKMSOC

34

35

KonrtpomnsHas padora:
"IlepBoobOpa3Has u unTerpan"
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBa U rpauku

https://m.edsoo.ru/06KKZN9AH

https://m.edsoo.ru/43EDG1XRK

36

Tpuronomerpuueckue GyHKIINH,
UX CBOMCTBA U rpapuku

https://m.edsoo.ru/37WDY2B6K

37

38

Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpapuKu
Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpaduku

https://m.edsoo.ru/35VO7LIOQ

https://m.edsoo.ru/CNQLICBYR




39

40

41

42

43

44

Tpuronomerpudeckue GyHKINH,
UX CBOWCTBA U rpauku

Ot60p KOpHEH
TPUTOHOMETPHUYECKHIX
YPaBHEHHIA C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE
TPUTOHOMETPHUYECKHIX
YPaBHEHHI C IIOMOIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHE#
TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

Pemienne TPUTOHOMCTPHUUICCKUX
HCPAaBCHCTB

https://m.edsoo.ru/JYONTMOIS

https://m.edsoo.ru/ODHC3ZFH?2

https://m.edsoo.ru/EY67USIYI

https://m.edsoo.ru/60J90ZI11 W

https://m.edsoo.ru/NPGOZIWAL

https://m.edsoo.ru/BIEFQCOPY

45

Pemrenne TpuroHOMeTpUYECKUX
HEPaBEHCTB

https://m.edsoo.ru/POCTAGVUJ

46

Pemenue TpuroHomMeTpuyECKuX
HEpPaBEHCTB

https://m.edsoo.ru/DC43MAHFK




Pemenuie TpUroHOMETpHUUECKUX

47 https://m.edsoo.ru/SESMOFQW7
HEPaBEHCTB
Kontponbnas pabora: "I 'paduku
TPUTOHOMETPHUUECKUX KLU,

48 p p ymx https://m.edsoo.ru/5SJH7N1DTD
Tpuronomerpudeckue
HepaBeHCTBA"
OCHOBHBIE METO/IbI pELICHUS

49 https://m.edsoo.ru/SEG5BXW30Q
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

50 https://m.edsoo.ru/OKOI4NONY
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

51 https://m.edsoo.ru/XK1IL8C06
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

52 https://m.edsoo.ru/S16YSE1UA
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

53 ABLP https://m.edsoo.ru/HBE6M6CYQ
norapu(pMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

54 https://m.edsoo.ru/TPJ4YUEUS
JorapupMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

55 https://m.eds00.ru/SC4WSD4TP
Jorapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

56 https://m.edsoo.ru/6XWRKOGBQ
norapu(MUIECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pELICHUS

57 https://m.edsoo.ru/7N30OMGUSA
UppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

58 https://m.edsoo.ru/NYRQK20JO
HUPpAIMOHATFHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS

59 https://m.edsoo.ru/TKEL6CU7P

UpPpaLMOHATILHBIX HEPABEHCTB




OCHOBHBIE MCTOBI pCHICHUA

60 https://m.edsoo.ru/SO0R8V677
UPpALMOHATILHBIX HEPABEHCTB
I'pacdmueckne MeToabl peLIEHUS

61 pad AABLP . https://m.edsoo.ru/CEFJGB7PP
HUPPALMOHATLHBIX YpaBHEHUT
I'padugeckue MeTOIbI PELICHUS

62 pad AbLP . https://m.edsoo.ru/SDTMHO0B9G
UPPAIMOHATILHBIX YPABHCHHIMA
I'paduueckne MeToabl peLIeHUS

63 pad ARLP R https://m.edsoo.ru/PWKS5FHR 11
MOKa3aTeJIbHBIX YpaBHEHUM
I'padmueckne MeToabl peLIeHUs

64 pad AbLP https://m.edsoo.ru/4W29ZJPZ4
MOKa3aTeIbHBIX HEPABEHCTB
I'padugeckue MeTOIBI PENICHUS

65 pad AbLP . https://m.edsoo.ru/AYOLSVBQH
norapu(pMHUECKUX YpaBHEHHHA
I'padmueckne MeToabl peLIeHUS

66 pad ABLD https://m.edsoo.ru/B7IOWE7LT
Jorapu(pMUUECKUX HEPABEHCTB
I'padmueckne MeToabl pELLIEHUS

67 pad ABLP https://m.edsoo.ru/DQOJPAM35
JorapupMUUECKUX HEPABEHCTB
I'paduueckue meToab! pemeHus

68 MOKa3aTeJIbHBIX 1 https://m.eds0o.ru/2NOQX4IT5
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs

69 MIOKA3aTCIbHBIX U https://m.edsoo.ru/WN60ON936V
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTobI penieHus

70 IMMOKA3aTCIbHBIX U https://m.edsoo.ru/5285JJ231
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemeHust

71 MOKa3aTelIbHbIX U https://m.edsoo.ru/H/RCFPHRQ

norapu(pMHUECKUX HEPABEHCTB




72

73

74

75

KonrpomnsHas pabora:
"UppanuoHaibHbIe,
[IOKa3aTeNbHbIE U
JorapupMHUECKUEe HEpaBeHCTBA"

KomrutekcHble yncia.
Anrebpanueckas u
TpUroHomerpuyeckast HopMsl
3arMcy KOMIUIEKCHOTO YHCciia
KomrutekcHble yncia.
AnreOpanueckas u
TpUTOHOMETpHUYecKasi GopMbl
3aMycy KOMIUIEKCHOTO YHciia

ApudmeTndeckue onepauu c
KOMIUIEKCHBIMU YHCIIAMU

https://m.edsoo.ru/OUEKRH3WM

https://m.edsoo.ru/E6SCWA25Z

https://m.edsoo.ru/NXW7I0PUS

https://m.edsoo.ru/13KLU4DRU

76

77

78

79

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N300pakeHre KOMIUIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IUIOCKOCTH

N300paxeHne KOMITTIEKCHBIX
YKCell Ha KOOPAUHATHOM
MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YKciia

https://m.edsoo.ru/4MH5SJ9B0

https://m.edsoo.ru/NSUS560RS8

https://m.edsoo.ru/C7N4LUODS

https://m.edsoo.ru/SVW220UC2

80

81

®opmyna Myaspa. Kopau n-oi
CTENEeHH U3 KOMIUIEKCHOTO Yncia

HpI/IMeHeHI/IC KOMIIJICKCHBIX
YUCCII OJId pCUICHU A (I)I/ISI/I‘-IGCKI/IX

https://m.edsoo.rt/YCWOXQ3E6

https://m.edsoo.ru/M33HA2FT9




H TCOMETPHUUYCCKUX 3aaa4d

KonTtponsHas pabora:

82 " " https://m.edsoo.ru/GUNT4PQPE
KommnekcHble unciaa

83 Harypanbnble u nenbie yncina https://m.edsoo.ru/61.53POCIQ

84 HarypanbsHble U 1iesbie yucia https://m.edsoo.ru/9DAXEE1GO
ITpumeneHnne Mpu3HaAKOB

85 P p https://m.edsoo.ru/XD2VU8Y 18
JIEITUMOCTH 1IEJIBIX YHCEIT
[IpruMmeHeHue npu3HaKoB

86 https://m.edsoo.ru/BKXH3VHMC
JNEIUMOCTH LIEIBIX YHCET
[IpumeHeHue npru3HaKkoB

87 JenuMocTH 1enbix yucel: HOJl u https://m.edsoo.ru/U549]JT5GI
HOK
[IpuMeHeHue npru3HaKkoB

88 nenuMocTH nenbix gyucen: HOJl u https://m.edsoo.ru/RITIFXZWU
HOK
[IpuMeHeHne npru3HaKoB

89 IEIUMOCTH LIEIBIX YUCENT: https://m.edsoo.ru/SENDP0C41
OCTaTKH 10 MOJTYJIO
[IpumeHeHre MPU3HAKOB

90 JNEIUMOCTH LIETBIX YUCET: https://m.edsoo.ru/LNZN330RG
OCTaTKH 10 MOJTYJIIO
[IpuMenenne npru3HaKoB
JIETTUMOCTH 1IEJIBIX YHCET:

91 https://m.edsoo.ru/ASOHTW28V
anroput™ EBkiuaa ass pemenus
3a/1a4 B IIEJIBIX YHMCIIaxX
Kontponbnas pabora: "Teopus

92 " https://m.edsoo.ru/NCZOYIBFR
HENBIX YHUCET

93 Cucrema 1 COBOKYITHOCTh https://m.edsoo.ru/6QAMHIW49




94

ypaBHeHUM. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBbI-CJIEICTBUS

Cucrema n COBOKYITHOCTb

ypaBHeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CJIe/ICTBUS

https://m.edsoo.ru/2NYFSLIRC

95

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
palOHaIbHBIX YPAaBHEHHUN

https://m.edsoo.ru/CKESHUS7T

96

97

98

99

OcCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUN

OcHOBHBIE METO/BI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHUN

OcHOBHBIC MCTObI pCHICHUSA
CHUCTEM U COBOKYHHOCTGI\/'I
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOABbI pCHICHUA

CUCTEM U COBOKYITHOCTEM
JorapupMHUUECKUX ypaBHEHUH

https://m.edsoo.ru/JKOPF5PM?2

https://m.edsoo.ru/5IZ5AIVWZ

https://m.edsoo.ru/VUDYFBU4C

https://m.edsoo.ru/1 0O4NP4WEE

100

OcHOBHBIE METOIbI PELIEHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/XIK82R4Y3

101

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYEeCKMX 3a/1a4 U 3a]a4
U3 pa3IMyYHbIX o0JacTel HayKH U
pEATbHOM )KU3HH,
MHTEPIIPETALNS TOIYyYEHHBIX

https://m.edsoo.ru/FVBON9ARO




102

103

104

105

pe3yJIbTaToB

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTUYECKUX 3a7ad U 3a7a4
U3 pa3IMyYHbIX o0JacTel HAyKH U
peanbHOU KU3HU,
MHTEPIIPETALNS [TOJTYyYEHHBIX
pe3yJIbTaToB

[TprMeHeHnEe HEPaBEHCTB K
PELICHUIO MaTEMAaTHUYECKHUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
oOractell HAyKH U pealibHOI
YKU3HU, UHTEpIpeTalus
MOJIyYEHHBIX PE3y/IbTaTOB

KonTponbnas padota: "Cucremsl
palMOHAIbHBIX,
MPPALMOHATIBHBIX
MOKa3aTeNIbHBIX U
norapu(MUUECKUX ypaBHEHUN"

ParnmonanbHble ypaBHEHUS €
napameTpamu

https://m.edsoo.ru/BS2BRDQ&8D

https://m.edsoo.ru/KEPYP4ACG

https://m.edsoo.ru/PY1EYYY4M

https://m.edsoo.ru/BVE4CV90B

106

PanuonanbHbie HEpaBEHCTBA C
rapaMeTpamu

https://m.edsoo.ru/AX7UKVAVW

107

108

PanmonanbHble CHCTEMEI C
rnapaMeTpamu
HppauronaibHble ypaBHEHUS,
HEpPABEHCTBA C MapameTpaMu

https://m.edsoo.ru/CMKD4UGBP

https://m.edsoo.ru/PFOEGIXEG

109

HppanroHanbHbIE CUCTEMBI C
napaMeTpamu

https://m.edsoo.ru/GVGKCPRIJZ




110

111

[Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMHu
[Toka3arenbHbIE CUCTEMBI C
napameTpamu

https://m.edsoo.ru/QJ4K1Y35W

https://m.edsoo.ru/M725624SQ

112

113

114

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMmerpamu

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

https://m.edsoo.ru/114BBN6PR

https://m.edsoo.ru/1US8VS5YYB

https://m.edsoo.ru/J3E6M4K5P

115

116

117

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHU

TpuroHomeTpuyeckrue CUCTEMBI C
napameTpamu

[Toctpoenue u uccnenoBanme
MaTEMaTHYECKUX MOJENIEN
pEAIbHBIX CUTYallUi C IIOMOILBIO
YpaBHEHMH ¢ MmapamMeTpaMu

https://m.edsoo.ru/KXSQIMLXW

https://m.edsoo0.rt/EGQYTSCMK

118

119

IToctpoenue u ucciegoBaHue
MaTeMaTH4YeCKUX MoAeIeH
peaNbHBIX CUTYALHMI C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJeNen
peaNbHBIX CUTYALMI C TOMOIIbIO
CHUCTEM ypaBHEHUH C
napameTpamu

https://m.edsoo.ru/SYJHPEZ54

https://m.edsoo.ru/07QRW54X]




120

121

KoHnTtposbhas pabora: "3amgauu ¢
napamerpamu”

[ToBTOpEeHme, 0600IICHNE,
cUCTeMaTH3allus 3HaHU:
"VpaBHenus"

https://m.edsoo.ru/AUDRLEGIH

https://m.edsoo0.ru/Q96Z4GTOB

122

[ToBTOpeHue, 06001ICHNE,
cucTeMaTH3aIus 3HaHW:
"VpaBHeHus"

https://m.edsoo.ru/LDDJV3J2C

123

[ToBTOpenue, 06001ICHNE,
CHCTEeMaTH3aIus 3HaHUHN
"VpaBuenus. CucteMbl
ypaBHEHUI"

https://m.edso0o.ru/0T5CT6Z9Y

124

125

126

[ToBTOpenue, 06001ICHNE,
cucTeMaTH3aIs 3HaHW:
"HepaBenctpa"

[ToBTOpenwue, 06001IIEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMIA:
"HepaBenctpa"
[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTH3aI[|sl 3HAHMI:
"HepaBencrsa"

https://m.edsoo.ru/785E3G27D

https://m.edsoo.ru/JINOOB5SEMJ

https://m.edsoo.ru/S6OBDWS8RS

127

[ToBTOpenme, 0600IIEHNE,
cUCTEeMaTu3alus 3HAaHU:
"ITponsBoaHas u eé
npuMeHeHue"

https://m.edsoo.ru/9ZPIBFWS3

128

[ToBTOpEenme, 0600MIEHNE,
CHUCTEMAaTU3aIys 3HaHUH:
"[IponzBoaHas U €€

https://m.edsoo.ru/I[TBR16TV4




npuMeHeHue"

[ToBTOpeHnue, 06001ICHNE,
cUCTEMaTU3alIUs 3HAHWN:

129 . 1 https://m.edsoo.ru/2FTL.33S5B
"[IpousBoaHas U €&
npuMeHeHue"
[ToBTOpeHue, 06001ICHNE,

130 CHCTEMAaTU3aLMs 3HAHU: 1 https://m.edsoo.ru/20Y4E5B2P
"UuTerpan u ero npuMeHeHue"
[ToBTOpenue, 060061ICHNE,

131 cUCTEMAaTH3aINA 3HAHUIL: 1 https://m.eds0o0.ru/O9UIWIKA2
"Oyaruun"
[ToBTOpEHHME, 0000IICHUE,

132 CUCTEMAaTH3alMs 3HAHUH 1 https://m.edso0o0.ri/QY81HGQQV
"Oyakuun"
[ToBTOpenwue, 06001IIEHNE,

133 cUCTeMAaTU3aIusA 3HAHUHI: 1 https://m.eds0o0.1u/SQILOYARI1
"OyHkuun"

134 Hroroas koHTpoabHas paboTa 1 1 https://m.edsoo.rt/BMDRMCOPG

135 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.ru/N7J3K1FD7

136 Hosroperme, 0606meHI/wle’ 1 https://m.edsoo.ru/SANNIWXOM
cHUCTEeMaTH3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTh MOHATUSAMM: pALUOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs U JIeCATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonuATe  apudmMernyeckue  Oomepanud € PAalUOHAIBHBIMH |
JIEHCTBUTEIILHBIMU YU CIIAMU

BreinonHaTh HpI/I6J'II/I)KéHHLIC BBIYUCJICHUS, UCIIOJIB3Y: MpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATHSAMH: CTENEHb C LEJBIM IOKa3aTejeM, CTaHAapTHas
¢dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH;
UCIMOJIb30BaTh MOAXOANIYI0 (OpMY 3alMCHU JAEHCTBUTEIbHBIX YUCEN JUIs
pelLeHHs] IPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa;
UCIONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIjla  4epe3  OOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh TMOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEINOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

22

BoimonHsATe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUH M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX W HpPpalMOHAIbHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
VUPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA [JId PCHICHUA MATCMATHYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂBHOﬁ KHU3HU

2.5

MopenupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aiareOphbl, COCTABIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA M0 YCIOBHUIO 3aJa4M, HUCCIEN0BAaTh
MOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM armapara aireopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTb MOHATUAMU: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIIMH, 00JIaCTh
ONpeNeieHuss W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINUN

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN 119 pEIICHUS] ypaBHEHHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEWHOW (PYHKLINHU, KBaAPATHUHOW (PYHKIIUH,
CTETIEHHOW (D)YHKIIMU C LIEJIBIM MTOKa3aTesieM
Hcnonw3oBarh rpaduku (QyHKUMHA [JI1 UCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUuH 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BEITMIMHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIAasi TreoMeTpuYecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yOBbIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEM U Mporpeccuid  ams
’ pellIeHUs peabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSAMHU: MHOKECTBO, ONIEPAIIMN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHUCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHHWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO; HCHOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PAa3JIOKEHUE YWCIa Ha IPOCTHIE
MHOXKHUTENH JIJISl PeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATUEM: CTENEHD C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHIMH: JorapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHHM [UISI TPeoOpa3oBaHUs  BBIPAKEHUI,




ONCpHUpOBaTh MOHATHUAMHU: ITIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

22

2.3

BeimonHATe mpeoOpa3oBaHMsl BBIPAKECHHUN, COAEPIKAIIMX JIOTapu(MBI,
ONIEPHPOBATH MOHATHUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTeI;'IHIPIX TPUTOHOMECTPUUCCKHUX HECPABCHCTB

24

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHECHUM JJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUd Ha S3blKe anreOpbl, COCTABIAThH
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
HaVMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrienoBanus (QyHKIMH, 33JaHHON rpaduKoM

3.2

33

34

OnepupoBaTh NOHATHAMH: TPAapUKH MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHOMN
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PEIICHHs] YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TUIOCKOCTH TpaUKU TUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PEILICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonp3oBare rpaduku (QyHKIUNA 1T UCCIIENOBAHUSI TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUAMU: HETIpepbIBHASL (PYHKIMS, IPOU3BOIHAS (DYHKIUH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJIHOW JUIs
peleHus 3a1ad

Haxoauts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

43

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECJOBAHMS K
MIOCTPOEHHUIO IPaUKOB

Hcnons30BaTh IMPOU3BOAHYIO I HAXOXACHHUA HAWITYYHICTro PCIICHHUA B
MPUKIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU: HCpBOO6p8.3Ha$I U HUHTCrpall; IIOHUMATb
I‘COMCTpI/I‘-ICCKI/Iﬁ )51 (I)I/I3I/I‘-IGCKI/II>'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHble AJIeMEHTapHbIX (YHKIMH, BBIYUCISATH UHTETPaj
o popmyne HeroTona — Jleitbnuna




4.7

Pentate MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLMAIBHO-DKOHOMHWYCCKOI0 "
(bu3NIeCKOro XapakTepa, CpeCTBAMHI MaTeMAaTHIECKOTO aHaIH3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, IMPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(MeTHIecKre oNepalty ¢ palMoHaIbHbIMU
' YucIaMu, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHul. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs IPUKIIaJHBIX 33/1a4 U3 pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHaAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YucinaMu. [lpuGnukEHHBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeiCTBUTENFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosiieid Gopmpl 3alucH ACHCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 3a7a4 U NPEACTAaBIECHUS JaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuUMETHYECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa3oBaHUs
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemrenne nppanimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkiuu. BzaumHO oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE DYHKIIUN
3.3 CrenenHas QpyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYXKHOCTb, OIpEAeTICHHUE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMEeHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3aJaHUS  IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMeTpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
4 |~ TEOMETpHYECKasd NPOrpecCHs. Cymma OecKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
' nporpeccud. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHHWE NPOrpeccUM Ul
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauud HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHMCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTrUX y4eOHBIX MIPEIMETOB
5.2 Ornpenenenne, Teopema, CleaCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe
1.2 Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoiepKAILUX CTEIIEHU C pAallMOHAJIbHBIM [TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHHBIX YpaBHEHUN. Pelienne npukiiagHbiX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a]1a4
' W 3a]1a4 U3 pa3IMyHbIX 00JacTell HAyKH U PeallbHOM KU3HH
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢GyHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumymMbl 1 MUHUMYMBI GQyHKIUU. HauOomnblliee W HauMeEHbIIEe 3HAUYCHUE
(GYHKIINHY Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIIMH, UX CBOHCTBA U TpaduKu




33 [oxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN A1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBhI€ BO3HUKAIOT NpPU PELICHUH 3aJad U3 APYrUX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [IpousBoaubie 31MeMEHTapHBIX (QyHKUUNA. DOpMyNbl HAXO0XKAEHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre mTPOU3BOIHOM K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxaeHne HauOOoJbIIEro M HaMMEHbLIEro 3HayeHUs (yHKIUU Ha
OTpe3Ke
[Ipumenenne mpou3BOIHON sl HAXOXKIAEHUSI HAWIYUILErO PEIIEHUs! B IPUKIIATHBIX
4.5 3amadax, Ui OMNpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmynoi wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKuil CMbICI. BblyricieHue UHTErpana mo

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONH WHIYKIUH;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXACHUA ITPHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OImrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCHICHUMN 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBAThH Tpadbl pa3InYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHuH 3a1a4

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAalMOHAIBHOE YHUCIIO, HUPPALUOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHbBIINH 0OLIuii
JIenuTenb W HauMeHbliee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C PA3JIMUYHBIMHM MO3MIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nociaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH mnmporpeccust, reoMCeTpuiCCKasi




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh I10CJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  wu  3%3, omnpeiaenuTeab  MaTpHIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OINCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HEpPaBCHCTB W CUCTECM; YMCHHUC PpCHIATb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHUA, HEPABCHCTBA, WX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacrei HAayKHU U pCaHbHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, KCTpeMyM (yHKIMH, HauOojblllee U HaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI Ipaduka
GbyHKLMHU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPUUECKUN U
¢u3nyecKuil CMBICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTIEHHbIN
MHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAOBaHUS (DYHKIIHIA,
HaXOJUTh HaAuOOJIbIIMNE U HAUMEHbIIWE 3HAueHUs QYHKIHH; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM afmnapaTa MaTeMaTH4ecKoro
aHaIM3a; MPUMEHSTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIr0O MOACIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK GyHKIMH, oOpaTHAs (yHKINS,
KOMITO3UIMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHSA,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelabHAs M
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH H3yYCHHBIX
GyHKUIMA,  BBINOJHATH  TIpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ul U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 33134 M3 APYrHX y4eOHBIX NPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMI Ui pelleHHs ypaBHEHHI,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHUBATh IPABJONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTH4ecKoe, MeAuaHa,
HauOoJbIlIee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE HU3BJIEKaTb, MHTEPIPETHPOBATH
nH(pOopMalLnIo, NMPEACTABICHHYIO0 B TaOIuIax, Ha Juarpammax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO Tabaull W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHUCJIE C TNPUMEHEHHEM TIpadUuuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIe0BaTh COBMECTHbBIE

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

YMeHHe OmnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYalHOTO COOBITHS; YMEHHUE BBIUUCIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, MUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHMHA  pacupelesieHHss W TUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN IS pelleHus 3a/1ad,
3HAKOMCTBO C MOHSATHSAMHE: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUYHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHUCENl B MPHUPOJHBIX U OOIIESCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NEPECTAHOBKA, YHCIIO COYCTAHUH,
9HCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS Ul PEIICHUS 3a]ad; OlCHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTH BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yibTar

YMeHHe omnepupoBarb IOHATUAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YroJl, JBYIPaHHBIN
yroJi, TpEXIPaHHBIM YroJj, CKPEeIMBAOLIMECS IPSIMbIE, IapalIeIbHOCTh U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCT@I\/JI, yrojia MEXKXAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INNIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIAaThb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4U
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (GUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnesn, MNpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMUIbI, TPU3MBI, KOHYyca, LUIMHApPA, OO0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIea, MUPaMUIbl, TPU3MBL, LUUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjaiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, IWIMHIAPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI O
CBOWCTBAX M MpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHpUKanuioo GuUryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, MOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPHUUYCCKIE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYECKHE BEIMYMHBI (IUIHMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCIISITH T€OMETPUYCCKUE BEITMYUHBI
(mMHA, yroij, IUIOMIAAb, OOBEM, IUIOMANb TOBEPXHOCTH), HCIOIB3YsI
U3YYCHHBIC (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMHUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICIIUIe/Ia, MUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOM3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I METON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcTOB

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ METOA AJIsA pCIICHUA 3a/la4r; IOHUMaHHC
SHAYUMOCTH MATEMATUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
13 Crenennass GyHKIHMS C HaTypalbHBIM M IIeJBIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcumnToThl rpadukoB ¢yaknumit. CpoiicTBa  (QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoaHbIEC 2IEMEHTAPHBIX QYHKIHIA
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucartenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TIPOLIECCA OBSA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

MaremaTuka: aareOpa M Hadajla MaTeMaTHYECKOr0 aHaiIu3a, reomerpus. Anredpa u
Hadaja Maremarudeckoro aHaiams3a. 10-11 xmacc. Amumon IIILA., Komsarua HO.M.,
TkageBa M.B. u ap. Axunoneproe o6mectBo «M3narenberBo «IIpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

Anrebpa W Hayala MaTEMAaTHYECKOTO aHaim3a. [lupgakThdeckue MaTepuanbl K
yueOnuky III.A.AmumoBa wu  japyrux.10 kiacc yueOHoe mocoOue s
o0mieo0pa3oBaTeabHBIX OpraHu3anuid: 0a30BbI U yriiyOneHHbId ypoBHH/ M.H.
[[Tabynun, M.B.Tkauésa, H.E.®&noposa. — M.: [Ipocsenienue

Anrebpa ¥ Havajia MaTeMaTHYECKOTO aHalW3a. YHUBEPCAJIbHBII MHOTOYPOBHEBBIN
coopuuk 3amad. 10 — 11 wiaccel: yuyeOHOe mocoOHue i 0011e00pa3oBaTEIbHBIX
opranuzamuii / .B. Slmenko, C.A. IllectakoB — M.: IIpocBemienne

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://prosv.ru/catalog/metodicheskie-posobiya-i-knigi-dlya-uchitelya-

veroyatnost-i-statistika/?ysclid=mtjxvsqzqq706253251

https://prosv.ru/
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https://SKYSVART.RU
https://WWW.YAKLASS.RU
https://UCHI.RU
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