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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPEJHEro o0Iero oOpa3zoBaHMS,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBIIAJIEBaOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiupyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKja/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIMN Pa3BUTHUSI SKOHOMHKH U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU anreOpsl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyKIaTh JEAYKTUBHO, MCIOJIB30BAThH
0000IIeHNE W KOHKpPETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIICHUE.

B xone uzyueHus yueOHoOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHanm3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllMd  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B IMpHUpOJAE, HaykKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Y4eOHbI Marepual, CIIOCOOCTBYIOIINN
(GbOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHO
NESTEIbHOCTH, TpeOyIolel MpOJOIKUTENbHOM  KOHIIEHTPAlMM BHHUMaHU,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmetoauku oOyueHus anredpe M HayalaM MaTeMaTH4eCKOro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYE€CKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINN U TpaduKkny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETNIEHHO HACHIIasCh HOBBIMH TEMaMU W paszjaenamu. JaHHbIH
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBIJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, TOJTYYCHHBIC TIPU U3YYCHHH y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh HPUKHUIKY, BBIIOJHITH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpAXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICUCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIIJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELIEHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpPA, HIUPOKO HCIOJIB3YIOTCS 000OIIeHHE W
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJIBKY B KaXKJIOM
pasaene IlporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAAEBAIOT PA3IUYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAalMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpsl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOIHON, TIPU PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKHU.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHN MaTepuana. M3ydeHue cTreneHHoun,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIS pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMA BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHOil dopMe: aHATUTHYECKOM, rpaduueckoil M cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHalin3a IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH IUIOMAAU (PUryp u oO0bEMBI T€l, HAXOAUTh CKOPOCTH U
YCKOpPEHMsI IpoleccoB. JlaHHas cojlep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONIUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHSA MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATUKU
U Tpe[iaraloT HamOosee YHUBEPCAJIbHBIA SA3BIK, OOBETUHSIONINI BCE pa3nesbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIE€MEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIM U3 Pa3/esioB MPOTPaMMBbI, IOCKOJBKY BECh MaTepuall
y4eOHOT0 Kypca IHIMPOKO HCIIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abOCTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa 1 Hagyaa
MaTEeMaTHYECKOTO aHATTu3ay.

Ha wu3yueHne yueOHOro kypca «Anrebpa M Hayajlla MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 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 APOOHU, MPOIEHTHI,
OceckoHeUHbIe TNepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaTbHOM KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCWCTBUTEIBHBIMH  4YuclIaMd.  Moayib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubamkEéHHbIC BHIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, IPUKHUJKA U OLICHKA Pe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneMmM. buHom Heroortona. Hcnons3oBanue
noAXosend (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM 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. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOTO4JIEH c OCTaTKOM. Teopemabesy. MHorouneHsl c
nensiMukodpounmrenramu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcCHOBHBIC METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEILICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHHM, COACPIKAITUX JIOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuia CUCTEMBl JIMHEHWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKH CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. lcciaegoBaHWe TMOCTPOEHHOW MOJENU C
MOMOILBIO MaTPULL U ONPEETUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JacTell HayKu U peasibHOU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoObsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIe (QYHKIUU.
Kommnosumms yukiuii. I'paduk  QyHkuu. DineMmeHTapHbIEe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexyTku 3HaKONOCTOsTHCTBA. YETHBIE M Heu€THBIC QyHKIMU. [lepronuueckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3Ha4eHus: QyHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNE U ITOCTPOEHUE UX TPa(UKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKIIUNA YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX MPOIECCAX U SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn WH]TYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHbIle GyHKIIMM W WX CBOMCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUHU. OnpeeseHue, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  snmemeHTapHbX  ¢yHkmuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, ~ olepauuMyd  HaJ  MHOXKECTBAMM U HMX  CBOICTBA.
JuarpammMbiDitsiepa—BeHHa. [IprMeHEHNETEOPETUKO-
MHOKECTBEHHOT 0ANNapaTa IO CaHUPEaTIbHBIXIIPOLIECCOB 151 SIBJICHUU,
IpUPEIICHUN3a1auN3PYyTUXyUECOHBIXTIPEMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKass (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IIOCKOCTH.
®opmynaMyaBpa. Kopau  n-olicteneHum3koMIuieKkcHorouucia.l Ipumenenne
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U JOTapU(PMUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad U3 pa3IUYHbIX O0JacTell HAyKd U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Hpolecca,
3aJIaHHOTO (HOPMYIIOH MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBunanaxoxaeHusnepBOOOpa3HBIX.

WuTerpan. ['eomeTpruecKuilCMBICIMHTErpaia. Beraucinenue onpenenéHHoro
uHTerpana no gopmyne Hetotona-Jleionuna.

[TpumeHeHrne WHTErpajna ajs HaXOXKJIEHUS IUIOMajeil IMiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HaykKaX, TEXHOJOTusX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

chOpMHUPOBAHHOCTh YMEHHS MPUMCHSATH MaTEMaTHYECKHE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JIOPOBBIO  (30pOBOCMUTAHUE, COATTAHCUPOBAHHBIMPEKUM3AHATUNH U
OT/AbIXA, perynspHashpu3nIecKasaKTUBHOCTD ),
(bU3MYEeCKOECOBEPIICHCTBOBAHNCTIPU3AHITHIXCIIOPTUBHO-
03JI0POBUTEIILHOMJAEATENBHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpoPEeCCHOHANBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymeir mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHHWE BIMSHHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpe/bl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJOTHUECKUX MPoOieM, OpUCHTAITUS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW ESITCIBHOCTH, ATAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIIATh IPOCKTHYID M HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jornueckue aeiicTBUA:

BBIABJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMaTHYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeEeNeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KJacCU(UKAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JleJaTh BBIBOABI C HCIIOJb30BAHWEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;



BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumboJee MOAXONAUMH ¢ y4EToM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIIENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINIO0, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CIVIAHMPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE
110 YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHUYecKoro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNLHO (hOpMyIHpOBaThH OOOOIIEHHS W BBIBOJBI MO PE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH JeUUUTH HHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh MHYOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUM C YCIOBUSAMH U
HeNsiMU  OOLLEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapy»XKUBaTh Pa3IMuUEe U CXOACTBO IMO3UIMUH, B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEIOBAaHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3CHTALUN U OCOOEHHOCTEN ayIUTOPUU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS

Camoopranuzanms:

COCTABJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHON  pedJeKcuH KaK  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH TIPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTIDKCHUSI U HEIOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaIbHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATH II€JIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIbl pabOT, JOrOBapuUBaThCsA, OOCYXKJaTh TMPOIECC M Ppe3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJeHAaMHW KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOET0 BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

NHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenus B 10 kJacce oOydyarOnIUiCA TOJYYUT CIICIYIOIINAE
MpeAMETHbIE Pe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOTO aHATH3ay:

Yucaa v BBIYUCTCHUSA:



cBOOOJHO OIEpPUPOBaTh MOHATUSMU: PAIMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb ACHCTBUTEIBHOTO YUCIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIs PELICHUs MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATTbHOU KU3HU;

NPUMEHSATH NPUOIMKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHNN;

CBOOO/IHO ONEpPUPOBATH IOHATUEM: CTENEHb C LEJIbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PAllMOHAJIBHBIM MOKa3aTelIeM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMH: JIOTapU(PM uHKcaa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIIOBOTO apryMEHTA;

OIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSIMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX U JPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IIPUMEHATH METOJ HHTEPBAJIOB JUI PELICHUS
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEpPEeMEHHOM,
MHOTOYJIEH ¢ IedbIMH Ko3(p(dULUUEeHTaMH, KOPHM MHOrOYJIeHa, HIPUMEHAThH
JIeJIEHMEe MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuIa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHM CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpeNenuTeNss 2 X 2 g BBIYMCIEHHMS €ro 3Ha4eHus,
IIPUMEHSTh ONPEACIIUTENI Ul PELIEHUs CUCTEMBbl JIMHEHWHBIX YpPAaBHEHWH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIEN0BAaTh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH MTOJTYyYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUN;



BBITMIOJHATH MpeoOpa30BaHMs YUCIOBBIX BHIPAXKEHUHN, COJAEPKAIINX CTETICHU C
palroHaIbHBIM TTOKa3aTEeNeM;

UCIIOJIb30BATh CBOICTBa norapumMoB TUIS npeodpazoBaHus
Jorapu(MUYECKUX BbIPAKECHUI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUppPAIMOHANIbHBIC, MMOKa3aTeJbHbIE U
Jorapu(pMuUecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C IIOMOIIBIO PABHOCHIBHBIX
MEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYIBI T PEIMICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPDOKEHUS, ypPAaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIEI0BATh
MOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM arlapara ainreopsol.

DOyHkuuu U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (DYHKIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CcBOOOJHO OINEPHPOBATh MOHATUSAMHU: OOJIACTH OMpENeNICHUS U MHOMXECTBO
3HauYeHUN (DYHKIWMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBATh TMOHATUSMU: YETHBIE U HEUETHbIE (DYHKIIHH,
nepuouyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HaUMEHbIee 3Ha4YeHHe (YHKIMU Ha
IPOMEXKYTKE;

cBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENMEeHH Kak (DYHKIMH OOpaTHOW CTENEeHH C
HATYpaJIbHBIM MTOKa3aTeleM;

ONEPUPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTUUHas U JPOOHO-JIHHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIIMM, UX CBOMCTBA W TpadUKH, MCIOIL30BaTh MX TpapuKH IJs PEIICHUS
YPaBHEHUI;

CBOOOMHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOIECCOB M
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M peajbHOU
KU3HH, BBIpAXXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;



Hauyaja maTeMaTHUYeCKOIo aHaJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apuPMeTHdecKass W TeOMEeTpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBaIOIasi reOMeTprUUecKasi porpeccusi, TMHEUHBIA U
AKCTIOHEHITUAJILHBINA POCT, (hOpMYJia CIIOKHBIX ITPOIICHTOB, UMETh MPEACTaBICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM [UIA PELICHUS] PEATbHBIX 3a1a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEpHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEILHOCTh, CITIOCOOBI 3aJaHuUs
MOCJICIOBATEILHOCTE, MOHOTOHHBIE W OTPAHUYEHHBIC IMOCIEI0BATEIbHOCTH,
IIOHMUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHaliu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (QYHKIIUU, TOUYKH
paspsbiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIHS, HEMpepbhIBHAs Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsi pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH TIPOM3BOJHBIC CYMMBI, IMPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh IPOU3BOIHBIC JJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  MOHATHUSIMH: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONMUCAHUS peaTbHbBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHUe, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTA, T0KA3aTeIbCTBO, PABHOCHUIIbLHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B11 KjacceoOydarOMMICA TMOJYYUT CIICAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EeOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHAIH3ay:

Yucjia 1 BBIYMCJICHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATUSAMH: HaTypajdbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JIECITUMOCTH
uenbix yucen, HOJ[ u HOK HaTypanibHBIX 4Kcen JJIsl pelieHus 3a7a4, MPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,



cBOOOIHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckon u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MOKa3aTEJIbHbIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPHUPOBATh MOHATHAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coZieprKallye MOYJIM U TapaMeTpBhl;

IPUMEHSATH TpadUuuecKre METOAbI AJI PEIICHHUs] YPAaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapameTpamMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIENU C MCHOJB30BAHMEM ammapara aireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T'€OMETPUYECKHE O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja MaTeMaTH4€CKOI0 aHAJIU3A:

WCITIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIeIOBaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;



HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4IlEero pEuIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3aJaHHOro (OopMyJIod WU
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpPEACIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HbIC HIEMEHTAPHBIX (DYHKIMH U BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETpaa;

MMETh IIPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM Ha NPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOT0 XapaKTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.
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22 IIOMOIIBIO CUCTEMBI TMHEHMHBIX collektion.edu/ru
ypaBHEHUH
Pemenune npuknaaHeix 3amay ¢ «YYU.py»
23 TIIOMOIIBIO CUCTEMEI JIMHEUHEIX
ypaBHEHUH
24 Kontponbnas pabora: https://resh.edu.ru - http://school-




"PannonanbHbie ypaBHEHUS U
HepaBeHCTBa. CHCTEMbI JIMHEHHBIX
ypaBHEeHU"

collektion.edu/ru

OyHKIHSI, CIOCOOBI 3aJaHUS

«Yun.py»

25 ¢dbyakun. B3aumHo oOpaTHbIC
dbyakuun. Komnosurus GyHKInA
I'paduk yakumuu. dnemMeHTapHBIC https://resh.edu.ru - http://school-
26 = mpeoOpa3oBaHus IPapUKOB collektion.edu/ru
byHKIII
OOnactp ornpeneneHus 1 «Yuu.py»
57 MHOYECTBO 3HAUCHHH (DYHKIIHH.
Hymu ¢pyakmuu. [IpomexyTku
3HAK TIOCTOSTHCTBA
YérHbie 1 HEUETHBIC (PYHKIINY. https://resh.edu.ru - http://school-
-8 Iepuoauueckue QyHKIHHY. collektion.edu/ru
[IpoMexkyTKM MOHOTOHHOCTH
byHKIIUN
MaxkcuMyMbl 1 MUHUMYMBI «Yun.py»
29 ¢byukun. Haubonsiee u
HaMMEHBIIICE 3HAYCHUE (PYHKIIUU
Ha TIPOMEXKYTKE
30 JluHelHas, KBaapaTHuHas U https:/ / resh.edu.ru - http://school-
IPOGHO-THHEIHAs QYHKIHHI collektion.edu/ru
DneMeHTapHOe UCCIIeIOBAHUE U «Yau.py»
31 MIOCTPOEHUE I'PaUKOB ITUX
byHKIMIT
DneMeHTapHOe UCCIIeIOBaHNE U https://resh.edu.ru - http://school-
32 mocTtpoeHue rpaguKOB ITHX collektion.edu/ru
byHKIIHIT
13 CreneHs C eNTbIM MTOKa3aTeIeM. «Yuu.py»
bunom Herotona
34 CrerneHs C MebIM MTOKa3aTesIeM. https:/ / resh.edu.ru - http://school-
BunoMm HpioToHa collektion.edu/ru
CrenenHast GyHKIIHS C «Y4Iu.py»
35 HATYPaJIbHBIM M IEITBIM
nokasarenem. E€ cBolicTBa n
rpaduk
36 KonTponbnas pabota: "Crenennas https: /'/ resh.edu.ru - http://school-
¢bynakuus. E€ coiicTBa u rpadux" collektion.edu/ru
37 Apudmernueckuil KOpeHb «Yun.py»

HaTypaJIbHOM CTENIEHU U €T0




CBOICTBa

Apudmernieckuil KOpeHb

https://resh.edu.ru - http://school-

38  HarypaibHOM CTEIEHHU U €TO collektion.edu/ru

CBOMCTBA

[Ipeobpa3oBaHUs YHCIOBBIX «Yuu.py»
39 BBIPAYKEHMI, COJIepIKAIIUX

CTETICHH U KOPHU

[IpeobOpazoBaHus YUCITOBBIX https://resh.edu.ru - http://school-
40 BBIPAYKEHMI, COJIEpIKAIINUX collektion.edu/ru

CTEIEeHU U KOPHU

[TpeoOpa3oBaHUs YUCIOBBIX «Yuu.py»
41 BBIPAYKEHM I, COJIepIKAIIUX

CTETEeHU U KOPHU

WppanmoHansHbie ypaBHEHUS. https://resh.edu.ru - http://school-
42 OCHOBHBIE METO/IbI pEIICHUS collektion.edu/ru

UPPalMOHATILHBIX YPaBHECHUI

WppatmonanbHble ypaBHEHHUS. «Yuu.py»
43 OcCHOBHBIE METO/BI PELLIEHUS

UPPaIMOHATILHBIX YPaBHECHUI

WppanmoHansHbie ypaBHEHUS. https://resh.edu.ru - http://school-
44 OCHOBHBIE METO/BI PELICHUS collektion.edu/ru

UppalMOHATIBHBIX YpaBHEHUI

PaBHOCUIIBHBIE TIEpEXOBI B «YUu.py»
45 pELIEHNN UPPALMOHATIBHBIX

ypaBHEHUH

PaBHOCWIIBHBIE TIEpEXOIBI B https://resh.edu.ru - http://school-
46 pelIeHNuU UppauoOHaTBHBIX collektion.edu/ru

ypaBHEHUN

PaBHOCWIIBHBIE TIEpEXOIBI B «Yuu.py»
47 pEIIeHNN UPPAITUOHATTEHBIX

YpaBHEHUU

PaBHOCHIIBHBIE TIEPEXOABI B https://resh.edu.ru - http://school-
48 pELIEHNN UPPALMOHATIBHBIX collektion.edu/ru

YpaBHEHU

CaoiicTBa u rpaduk KOpHS n-0if «YYn.py»
49 CTEIEeHH KaK (PYHKIUU 0OpaTHOM

CTETIeHH C HAaTYPaJTbHBIM

MoKazarenem

CaoiicTBa U rpaduK KOpHS n-ou https://resh.edu.ru - http://school-
50 CTEIeHH KaK (QYHKIIUN 0OpaTHOM collektion.edu/ru

CTCIICHU C HAaTypaJIbHbBIM




IIOKa3aTejiIeM

Konrponsnas pabdora: "CpoiicTBa

«Yun.py»

51 1 TpaduK KOPHS N-Oi CTETICHH.
Uppanmonanbubie ypaBHeHUS"
57 Crenenb ¢ palioOHATbHBIM https:/ / resh.edu.ru - http://school-
MOKa3aTeyieM U €€ CBOMCTBA collektion.edu/ru
53 CreneHp ¢ paroHaIbHBIM «Yuu.py»
rokasaresieM U e€¢ CBOWCTBa
54 CreneHs ¢ paruoHaIbLHBIM https: /'/ resh.edu.ru - http://school-
ToKasaTeseM U eé CBOICTBa collektion.edu/ru
55 [TokazarenbHas QyHKIMS, €€ «YUn.py»
CBOWCTBA U TpaduK
Hcnons3oBanue rpaduka https://resh.edu.ru - http://school-
56 QYHKIMH U1 perieHns collektion.edu/ru
ypaBHEHUH
Hcnons3oBanue rpaduxa «Y4au.py»
57 GYHKIUY 17151 pEIICHIS
YpaBHEHUI
[TokazarenpHBIC ypaBHEHUSI. https://resh.edu.ru - http://school-
58 = OCHOBHBIC METOJIbI PELICHUS collektion.edu/ru
MOKa3aTeJIbHbIX YPAaBHCHUI
[TokazarenpHbIC ypaBHEHUSI. «Y4u.py»
59 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHbIX YPaBHCHUI
[Toka3zaTenbHbIe ypaBHEHUS. https://resh.edu.ru - http://school-
60 OCHOBHBIE METOABI PELLIEHUS collektion.edu/ru
MOKa3aTeIbHBIX YPABHEHUI
KonTponbnas pabora: «Yuu.py»
61 "IlokazarenbHast QyHKIMS.
IlokazarenbHble ypaBHEHUS"
& Jlorapudwm gucna. CoiicTBa https:/ / resh.edu.ru - http://school-
norapudpma collektion.edu/ru
63 Jlorapudm uucna. «Y4u.py»
64 Jlorapudwm yucna. CBoiicTBa https:/ / resh.edu.ru - http://school-
norapudma collektion.edu/ru
65 JlecsiTUuHBIE U HATYpaIbHbBIE «Y4u.py»
Jorapu@msl
66 JlecsiTuuHBIC U HATYpabHbBIE https: /'/ resh.edu.ru - http://school-
norapudmsl collektion.edu/ru
67 [IpeobOpa3zoBanHme BBIpAXKEHUH, «YUn.py»




coJieprKalux jgorapudmol

[IpeoOpazoBaHue BEIpaXKEHUH,

https://resh.edu.ru - http://school-

63 cozlepIKaIuxX J1orapudmsl collektion.edu/ru
69 [IpeobOpazoBaHue BhIpaKEHUH, «Y9u.py»
COZIepIKaIHX JIOTapUPMBEI
70 Jlorapudmuueckas GyHKIus, e€ https: /'/ resh.edu.ru - http://school-
CBOICTBA U rpaduK collektion.edu/ru
71 Jlorapudmuueckas pyHkuus, eé «Yuu.py»
CBOWCTBA U TpaduK
Hcnons3oBanue rpaduka https://resh.edu.ru - http://school-
72 (GYHKIMHU IS pEIeHUs] collektion.edu/ru
ypaBHEHUH
Hcnons3oBanue rpaduxa «Y4n.py»
73 (bYHKIMH A5 peIeHus
ypaBHEHUH
Jlorapudmudeckne ypaBHEHUS. https://resh.edu.ru - http://school-
74 OCHOBHBIE METO/BI PELLICHUS collektion.edu/ru
Jorapu(MUIECKUX ypaBHECHUI
Jlorapudmuaeckne ypaBHEHUS. «Y4Yu.py»
75 OcCHOBHBIE METO/BI PELLIEHUS
Jorapu(MUIECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS. https://resh.edu.ru - http://school-
76 OCHOBHBIE METOABI PELLIEHUS collektion.edu/ru
JOTapu(PMUUECKUX YpaBHEHUM
PaBHOCHIIBHBIE TTEPEXO/IBI B «Yun.py»
77 peleHnH JorapupMHUUECKUX
ypaBHEHUH
PaBHOCWIIBHBIE TIEpEXOIBI B https://resh.edu.ru - http://school-
78  peuieHuU J0rapuGMUIECKUX collektion.edu/ru
ypaBHEHUN
KonTponbhas pabora: «Yuu.py»
79 "Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"
20 Cunyc, KOCUHYC, TAHTE€HC U https: /'/ resh.edu.ru - http://school-
KOTaHTeHC YHCIOBOrO apryMeHTa collektion.edu/ru
81 Cunyc, KOCUHYC, TAHT€HC U «Yun.py»
KOTaHI'€HC YHCIOBOTO apryMeHTa
%) ApKCUHYC, apKKOCHUHYC U https:/ / resh.edu.ru - http://school-
apKTaHTeHC YUCIOBOTO ApTyMeHTa collektion.edu/ru
83 ApKcUHYC, apKKOCUHYC U «Y4u.py»




APKTAaHI'CHC YU CJIOBOI'O aprymEeHTa

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIETICHHUE

https://resh.edu.ru - http://school-
collektion.edu/ru

84 .
TPUTOHOMETPHUECKUX (DYHKIIUN
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckas «Yuu.py»

85 OKPY>KHOCTb, OTIpe/ICTICHHE
TPUTOHOMETPHUECKUX (DYHKIIUH
YHCIIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPHUIECCKHE https:/ / resh.edu.ru - http://school-
bopmyIbl collektion.edu/ru

27 OCHOBHBIEC TPUTOHOMETPUIECKUE «Yun.py»
(hopMyIibI

28 OCHOBHBIE TPUTOHOMETPUIECKHE https:/ / resh.edu.ru - http://school-
bopmyIbl collektion.edu/ru

29 OCHOBHBIEC TPUTOHOMETPUIECKUE «Yuu.py»
(hopMyIibI

90 [IpeoOpa3oBaHUETPUTOHOMETPHYE https:/ / resh.edu.ru - http://school-
CKUXBBIPAXKEHHIA collektion.edu/ru

91 [IpeoOpa3oBaHUETPUTOHOMETPHYE «Yuu.py»
CKHMXBBIPaKCHUN

9 [Ipeobpa3oBaHUETPUTOHOMETPUYE https:/ / resh.edu.ru - http://school-
CKUXBBIPAXKECHUH collektion.edu/ru

93 [IpeoOpazoBaHHETPUTOHOMETPUYE «YUIn.py»
CKUXBBIPaKCHUN

94 PemenunerpuroHoMeTpuIecKuXypa https:/ / resh.edu.ru - http://school-
BHEHMIT collektion.edu/ru

95 PerienneTpuroHoMeTpUIECKUXypa «Yun.py»
BHCHUI

96 PemenunerpuroHoMeTpuIecKuXypa https:/ / resh.edu.ru - http://school-
BHCHUI collektion.edu/ru

97 PemenunerpuroHoMeTpuIecKuXypa «Yuu.py»
BHEHHI

03 PemienuerpuronoMeTpudeckuxypa https: /'/ resh.edu.ru - http://school-
BHEHUI collektion.edu/ru

99 PemenneTpuroHoMeTpuIeCKIXypa «Yuu.py»
BHCHHI

10 PemenuerpuronoMeTpudecKkuxypa https://resh.edu.ru - http://school-

0 BHCHUIT collektion.edu/ru

10 KonrtponsHas pabora: «YYIu.py»




"Tpuronomerpuyeckue
BBIPXKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"

[TocneaoBaTeIbHOCTH, CIIOCOOBI

https://resh.edu.ru - http://school-

10 3aJlaHus II0CIIE10BaTENbHOCTEN. collektion.edu/ru
2 Metoa MaTeMaTHYECKOMU
MHAYKIUH
10 MOHOTOHHBIE U OTPAaHUYECHHBIC «Y4uu.py»
3 I10CJIe10BaTenbHOCTH. McTopus
aHanmM3a OECKOHEYHO MaJIbIX
10 A https://resh.edu.ru - http://school-
4 pudmeTnyeckas mporpeccus collektion.edu/ru
10 «Yuu.py»
5 I'eomerpuueckas nporpeccus
10 beckoneuHo https:/ / resh.edu.ru - http://school-
6 yOBIBAIOIIASTE€OMETPHUYECKASTIPOTD collektion.edu/ru
eccus
10 CymMa OGeckOHEYHO yOBIBAIOIIEH «Yun.py»
7 r€OMETPUYECKON ITPOTPECCUHN
10 JIMHEeWHBIN U SKCITOHEHIHAIbHBIH https:/ / resh.edu.ru - http://school-
2 poct. Hucio e. Popmyiia CIOKHBIX collektion.edu/ru
MIPOLICHTOB
10 JInHEeNHBIN M SKCIIOHEHIINAIbHBIH «Y4uu.py»
9 poct. Yucno e. Dopmyiia CIOKHBIX
MIPOLICHTOB
1 Vcnonp30BaHne MPOTPECCHH IS https:/ / resh.edu.ru - http://school-
0 pelIeHHsI peaabHbIX 3a1a4 collektion.edu/ru
MIPUKIIQJHOTO XapakTepa
1 KonTponbhas pabora: «Yuu.py»
) "ITocaenoBaTEeIbHOCTH U
nporpeccun”
11 HenpepbiBHbIE QYHKIIUU U UX https://resh.edu.ru - http://school-
2 CBOICTBRA collektion.edu/ru
11 Touka pa3pbiBa. ACUMIITOTHI «Y4u.py»
3 rpaduKoB QyHKIIHIA
11 CaoiicTBa (yHKIIHMI HEMTPEPHIBHBIX https://resh.edu.ru - http://school-
4 Ha OTpe3Ke collektion.edu/ru
11 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX https://resh.edu.ru - http://school-
5 Ha OTpe3Ke collektion.edu/ru
11 MeTto1 HHTEPBAIOB JJISI PEIICHUS «Yun.py»
6 HEPABEHCTB




11 MeTo1 THTEPBAJIOB ISl PEIICHHS https://resh.edu.ru - http://school-
7 HEpaBEHCTB collektion.edu/ru
11 Meto HHTEPBANIOB JJISI PELICHUS «Yau.py»
8 HEPAaBEHCTB
1 [IpuMeHeHne cBOWCTB https:/ / resh.edu.ru - http://school-
9 HENpepbIBHLIX (YHKIUH IS collektion.edu/ru
penieHus 3a1a4
12 [Ipumenenue cBOMCTB «Y4u.py»
0 HEMPEPBIBHBIX (PYHKIIMHA JUIS
pelIeHus 3a1a9
12 [TepBas u BTOpasi MpOU3BOIHBIE https://resh.edu.ru - http://school-
1 yHKIIN collektion.edu/ru
12 Onpenenenue, reOMETPUYECKU I «Yuu.py»
2 CMBICJI TPOU3BOIHOM
12 Omnpenenenue, GU3NICCKUNA CMBICIT https://resh.edu.ru - http://school-
3 [POM3BOIHOM collektion.edu/ru
12 YpaBHEeHHE KacaTeabHOU K «Yau.py»
4 rpaduKy QyHKIHH
12 YpaBHEHHE KacaTelbHOU K https://resh.edu.ru - http://school-
5 rpaduky QyHKIHHU collektion.edu/ru
12 [Ipon3BoHBIE 37IEMEHTAPHBIX «YYu.py»
6 byHKUINH
12 [Tpon3BOIHBIC AIIEMEHTAPHBIX https://resh.edu.ru - http://school-
7 byHKIMI collektion.edu/ru
12 [Ipou3BoHast CymMMBl, «Y4YU.py»
g MIPOU3BEICHNUS, YaCTHOTO H
KOMITO3UIIUU (YHKITHH
12 [Ipoun3BoHasE CyMMBI, https:/ / resh.edu.ru - http://school-
9 MPOU3BENCHUS, YaCTHOIO U collektion.edu/ru
KOMITO3UIIUHU (YHKITHI
13 [IpousBoHAS CYMMBI, «Yuu.py»
0 MIPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIUU (DYHKITHIA
13 Kontponbnas pabora: https://resh.edu.ru - http://school-
1 "TponsBonHas" collektion.edu/ru
13 [ToBTOpenue, 060061IeHNE, «Yuu.py»
) CHUCTEMAaTH3aIIHsI 3HAHWIA:
"VpaBHeHus"
13 [ToBTOpeHue, 06001IeHNE, https://resh.edu.ru - http://school-
3 CHCTEMATHU3alNs 3HAHWM: collektion.edu/ru




"(DYHKHI/II/I"

13 «Yun.py»
4 HToroBast KOHTpOJIbHAs paboTa 1
13 https://resh.edu.ru - http://school-
5 HroroBast koHTpoIbHAs paboTa 1 collektion.edu/ru
13 TloBropenue, 06001ICHNE, ) «YYHu.py»
6 cHCTeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOTPAMME




11 KIIACC

Ne KounyecTBO
4acoB
JIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
n Temaypoka
eJibHbIepecypchl
/ Bcero
n
[IpumeHeHne MpOnu3BOTHOM K https://resh.edu.ru - http://school-
1 HCCIe0BaHuI0 GYHKIMI Ha 1 collektion.edu/ru
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[IpumeHeHnue nporu3BOJHON K «YUn.py»
2 MCCJIEIOBAaHUIO (PYHKIIMI Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
[TprMeHeHHe TPOU3BOTHOM K https://resh.edu.ru - http://school-
3 UCCIeI0BaHMIO GYHKIIMH Ha 1 collektion.edu/ru
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHnne npon3BOIHON K «Y4u.py»
4 WCCJICIOBAHMIO (DYHKITHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpumeneHmne mpon3BOIHON K https://resh.edu.ru - http://school-
5 HMICCIIEIOBAHUIO QYHKIHMI HA 1 collektion.edu/ru
MOHOTOHHOCTB M 9KCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K «Y4n.py»
6 HCCIIeI0BaHUIO (QYHKIIMI Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBI
Haxosxienre HanOobIIero u https://resh.edu.ru - http://school-
7 HAWMEHBIIET0 3HAYECHUS 1 collektion.edu/ru
HENpephIBHON (DYHKIIUU HA
OTpE3Ke
Haxosxienre HanOobIIero u «Y4u.py»
g HaWMEHBIIIETO 3HAYCHUS |
HENpephIBHON (DYHKIIUU HA
OTpe3Ke
Haxosxaenne HanOoJIBIIETO U https://resh.edu.ru - http://school-
9 HAWMEHBIIETO 3HAYCHUS ] collektion.edu/ru
HENPEePBIBHON (DYHKITUU HA
OTpEe3Ke
Haxoxnenne HanOoIbIIero u «YUn.py»
10 HAaWMEHBIIIET0 3HAYCHUS )

HENpepbIBHON (PYHKIMHU Ha
OTpe3Ke




Haxoxnenre HanOOJIbIIEro U
HaVMEHBIIIETO 3HAUCHUS

https://resh.edu.ru - http://school-
collektion.edu/ru

i HETPEPHIBHON (QYHKIIUU Ha

OTpe3Ke

Haxoxxnenne HanOobIIero u «Yuu.py»
|p |~ HAMMEHBIIETO SHA4eHNA

HETPEPHIBHON (QYHKIIUU Ha

OTpe3Ke

[IpumeHeHne MPOU3BOTHOM JIS https://resh.edu.ru - http://school-
13 | HaxXOXKICHUS HAWIYYIIETO collektion.edu/ru

pelIeHHs B IPUKIIAJIHBIX 3a/1a9ax

IIpumenenre npou3BOIHOM IS «YUu.py»
14 HaXO0XJACHUS HAMTYYIIEro

pelIeH s B MPUKIIAAHBIX 3a1a49ax

[TprMeHeHHEe TPOU3BOTHOM SIS https://resh.edu.ru - http://school-
|5 OmMPCMICHCHH CKOPOCTH M collektion.edu/ru

YCKOPEHUs IpoIiecca, 3alaHHOTO

dbopMyItoi uiu rpaduKoM

[TpumMeHeHre IPOU3BOTHOMN JIJIst «Yun.py»
16 OIIpEIeIICHUs] CKOPOCTH U

YCKOPEHUs IpoIiecca, 3alaHHOTO

dbopMyIoi uiu rpaduKoM

N https://resh.edu.ru - http://school-
17 Kommosuumsgynkumii colf)ek’{i/on.edu/ ru ol
18 Komnozunusadyskiumit «YUu.py»
. https://resh.edu.ru - http://school-

19 Kowmosnumagyrkumii colﬁek{i/on.edu/ ru Pl

['eomerpuueckue oOpassl «Yun.py»
20 YPaBHEHU Ha KOOPAUHATHON

IUIOCKOCTH

I'eomeTpuueckne oOpa3sl https://resh.edu.ru - http://school-
21 ypaBHEHU Ha KOOPIUHATHOMN collektion.edu/ru

IUIOCKOCTH

KonTponbhas pabota: «YUn.py»
22 "UccnenoBanue GyHKIHMA C

MTOMOIIBIO TPOU3BOAHON"

[TepBooOpasnas, https://resh.edu.ru - http://school-
23 OCHOBHOECBOWCTBONEPBOOOPA3HBI collektion.edu/ru

X
24 [TepBOOOpa3HbBIE TEMEHTaPHBIX «YUu.py»

¢ynkuuit. [IpaBuna Hax0XKIEHUSA




epBOOOPa3HBIX

[TepBOOOpa3HbBIE dTIEMEHTAPHBIX

https://resh.edu.ru - http://school-

25  ¢yukmii. IIpaBuiia HaX 0K ICHHS collektion.edu/ru
epBOOOPA3HBIX
26 Nurerparn. «Yuu.py»
['eomeTpuyecKkuiicMbICTUHTETpaIa
Brruncienue onpeaeiéHHOro https://resh.edu.ru - http://school-
27 uHTerpaia mo ¢popmysie Herorona- collektion.edu/ru
JletiOHuIIa
Brrunciienue onpenesnéHHoro «Yun.py»
28 uHTerpana no ¢popmyne Hetorona-
JleliOHMLIIA
[Ipumenenne uHTErpaNa As https://resh.edu.ru - http://school-
29 HAXO0XKJICHUS TUIOMACH IIOCKHX collektion.edu/ru
¢buryp
[IpumeHneHue uHTErpana s «Yuu.py»
30 HaxXO0XKIeHUI 00BEMOB
TCOMETPHYECKUX TEIl
31 [Tpumepsiperienniigud GepeHman https:/ / resh.edu.ru - http://school-
bHBIXYPaBHEHM collektion.edu/ru
1 ITpumepsipemennitauddepeniman «Yuu.py»
bHBIXypaBHEHUHT
Marematuueckoe MOAECIUPOBAHUE https://resh.edu.ru - http://school-
33 peaTbHBIX MPOIIECCOB C MOMOIIBIO collektion.edu/ru
nudpepeHIaTbHBIX YpaBHEHUN
34 KonTponbhas pabora: «Yuu.py»
"IlepBoobOpaznas u uaTerpan"
35 TpuronomeTpudeckue QyHKITHH, https:/ / resh.edu.ru - http://school-
WX CBOWCTBA U rpaduKu collektion.edu/ru
36 TpuronomeTpuyeckue QyHKIIHH, «Yuu.py»
UX CBOMCTBA U rpapuKu
37 Tpuronomerpuueckue GyHKIIIH, https:/ / resh.edu.ru - http://school-
MX CBOHCTBA M rpaduKu collektion.edu/ru
18 TpuronomeTpudeckre QyHKITHH, «Yuu.py»
UX CBOMCTBA U rpapuKu
39 Tpuronomerpuueckue GyHKIIIH, https: /'/ resh.edu.ru - http://school-
VX CBOWCTBA M rpaduKu collektion.edu/ru
OT160p KOpHEH «Y4au.py»
40 TPUTOHOMETPUYECKUX YPaBHEHUU

C IIOMOIIIBIO TpHFOHOMGTpH‘-IGCKOﬁ




OKPYKHOCTH

O160p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUN

https://resh.edu.ru - http://school-
collektion.edu/ru

H C TIOMOIIIBIO TPUTOHOMETPUIECKON
OKPYKHOCTH
Ot60p KOpHEH «YUu.py»
4p | TPHTOHOMETPHYECKHX ypaBHEHUI
C TIOMOIIIBIO TPUTOHOMETPUIECKON
OKPYKHOCTH
Ot060p KOpHEH https://resh.edu.ru - http://school-
43 TPUTOHOMETPUUYECKUX YPABHEHUI collektion.edu/ru
C IOMOIIBIO TPUTOHOMETPUYECKON
OKPYKHOCTH
m PenieHneTpuroHoMeTpuIeCKUXHEP «Yun.py»
ABCHCTB
45 PemenneTpuronoMeTpudecKUxXHEp https:/ / resh.edu.ru - http://school-
ABCHCTB collektion.edu/ru
46 PenienneTpuronoMeTpuIECKUXHED «YUu.py»
ABEHCTB
47 PeieHMETpUTrOHOMETPUIECKUXHED https:/ / resh.edu.ru - http://school-
ABCHCTRB collektion.edu/ru
KonTponbhas padora: "I'paduku «Yun.py»
43 TPUTOHOMETPHUECKUX (PYHKIIHA.
TpuronomeTpruyeCcKuEeHEPABEHCTBA
49 OCHOBHBIE METOJIBI PEIICHUS https:/ / resh.edu.ru - http://school-
MIOKa3aTeIbHBIX HEPABEHCTB collektion.edu/ru
50 OcCHOBHBIE METOIBI PEIICHUS «YUu.py»
MOKAa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PELICHUS https:/ / resh.edu.ru - http://school-
IOKa3aTEJIbHBIX HEPABEHCTB collektion.edu/ru
5 OCHOBHBIE METOJIBI PEIICHUS «Yuu.py»
MOKAa3aTeIbHBIX HEPaBESHCTB
53 OCHOBHBIE METO/IbI PELICHUS https: /'/ resh.edu.ru - http://school-
Jg0rapu()MHUUECKUX HEPABEHCTB collektion.edu/ru
54 OcHOBHBIE METOJIBI PEIICHUS «Yuu.py»
norapupMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS https:/ / resh.edu.ru - http://school-
J0rapupMHUECKUX HEPABEHCTB collektion.edu/ru
56 OCHOBHBIE METO/IbI pELICHUS «Yau.py»




Jorapu(pMUUECKUX HEPABEHCTB

OcCHOBHBIC MCTObI pCHICHUA

https://resh.edu.ru - http://school-

37 HppalMOHAJIBHBIX HEPABEHCTB collektion.edu/ru
58 OcHOBHBIE METO/IbI PEILICHUS «Yuu.py»
UPPALMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METOJIBI PEIICHUS https: /'/ resh.edu.ru - http://school-
HppaLMOHAIIBHBIX HEPABEHCTB collektion.edu/ru
60 OCHOBHBIE METOJIBI PEIICHUS «Yuu.py»
UPpaAIMOHATILHBIX HEPABEHCTB
61 ['padmyeckre METOIBI PEIICHHS https:/ / resh.edu.ru - http://school-
MPPALMOHAJIBHBIX YPABHEHUN collektion.edu/ru
2 I'paduueckue MeTOBI pemIeHUs «Yuu.py»
UPPAIMOHATILHBIX YPABHCHHIMA
63 I'paduueckue MeTOBI pemIeHUs https:/ / resh.edu.ru - http://school-
NIOKa3aTeNbHBIX YPaBHCHUN collektion.edu/ru
64 ['padmyeckue METOABI peLIeHHs «Yuu.py»
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOBI pemIeHUs https:/ / resh.edu.ru - http://school-
Jorapu(pMHUECKUX ypaBHEHUI collektion.edu/ru
66 ['padmyeckue METOABI peLIeHHs «Yuu.py»
norapu(pMHUECKUX HEPABEHCTB
67 ['padmyeckue METOABI pelIeHHs https:/ / resh.edu.ru - http://school-
norapupMUUECKUX HEPABEHCTB collektion.edu/ru
I'padrueckne METO BT perIeHUs «Yuu.py»
68 MOKa3aTEeIbHBIX U
Jorapu(pMHUUECKUX ypaBHEHHHA
I'padrueckue METO BT pemIeHUs https://resh.edu.ru - http://school-
69  NoKa3aTeNbHBIX U collektion.edu/ru
norapu(MUUECKUX YpaBHEHUN
['padmyeckue METOABI pelIeHHs «Yuu.py»
70 MOKa3aTeNbHBIX U
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTob! peneHus https://resh.edu.ru - http://school-
71 MMOKa3aTEIbHLIX U collektion.edu/ru
norapu(pMHUUECKUX HEPABEHCTB
KonTponbhas pabota: «YUn.py»
7 "UppauuoHnanbHele,
MOKa3aTeNbHbBIE U
norapudmuueckre HepaBeHCcTBa"
73 KommiekcHbie uncia. https://resh.edu.ru - http://school-




Anrebpanueckas u
TpUTrOHOMETpHYecKast HOpMBI
3alTUCH KOMIUIEKCHOTO YHCIIa

collektion.edu/ru

KomimekcHrle yucia.
AnrebGpanueckas u

«Yun.py»

74
TPUTOHOMETpHUYECKast (HOPMBI
3aMMCH KOMIUIEKCHOTO YKClIa
75 ApudmeTrndeckne oneparuu ¢ https: /'/ resh.edu.ru - http://school-
KOMILUIEKCHBIMU YUCJIaMU collektion.edu/ru
76 Apudmerndeckue oneparuu ¢ «Yuu.py»
KOMILJIEKCHBIMH YU CIIaMHU
H300paxeHre KOMIICKCHBIX https://resh.edu.ru - http://school-
77 YHCeJl Ha KOOPJIMHATHOMN collektion.edu/ru
MIJIOCKOCTH
N3obpaxeHne KOMIJIEKCHBIX «YUn.py»
78 YKCeJl Ha KOOPAUHATHOU
IIJIOCKOCTH
79 dopmynaMyaspa. Kopuu n- https:/ / resh.edu.ru - http://school-
OMCTENEHUU3KOMIUIEKCHOTOYHCIIA collektion.edu/ru
20 ®opmynaMyaspa. Kophuu n- «Y4u.py»
OMCTENIEHUU3KOMILICKCHOTOUHCIIa
[IpuMeHeHEe KOMIUIEKCHBIX YHCENT https://resh.edu.ru - http://school-
81 JUIs petieHns GU3NYECKUX U collektion.edu/ru
TeOMETPUUECKUX 3aau
2 KonTtponsHnaspabora: «Yuu.py»
"KommnekcHbieuncia"
83 Harypainbnsle u niensieuncia lcl(t)g)esk’{ i/oris,sjgi(/i:ﬁm - http://school-
84 Harypanbnbie u nensieunciia «Y9u.py»
25 [IpumeHeHne MpU3HAKOB https:/ / resh.edu.ru - http://school-
JEIUMOCTH LIETBIX YUCEN collektion.edu/ru
26 [IprMeHeHne npru3HaKoB «Y4u.py»
JIEITAMOCTH IIEJIBIX YUCEI
[IpumeHenne npru3HaKoB https://resh.edu.ru - http://school-
87 nenuMocTtH enbix yucen: HOJl u collektion.edu/ru
HOK
[IpumeHenne Mpu3HaAKOB «Y4uu.py»
88 nenuMocTtH enbix yucen: HOJl u
HOK
29 [Ipumenenue MpU3HAKOB https://resh.edu.ru - http://school-

JACITINUMOCTHU LOECJIBIX YUCCII: OCTATKH

collektion.edu/ru




10 MOJAYJIIO

[IpuMeHeHne nprusHaKkoB

«Yun.py»

90 JIETUMOCTH LI€JIBIX YUCEN: OCTAaTKU

110 MOJTYJIIO

[IpumeHeHre MpU3HaKOB https://resh.edu.ru - http://school-
91 JIETTUMOCTH LEJIbIX YUCEN: collektion.edu/ru

anroput™ EBKIMAA uIst perieHus

3a/1a4 B [EJBIX YHCIaX
9 Kontposnbnas pabora: "Teopus «YUu.py»

HeNBIX yucen"

CucremMa ¥ COBOKYITHOCTh https://resh.edu.ru - http://school-
93 ypaBHeHUH. PaBHOCUIIbHBIE collektion.edu/ru

CUCTEMBI U CUCTEMBI-CJIC/ICTBUS

Cucrema 1 COBOKYIHOCTh «Yuu.py»
94 ypaBHEHUH. PaBHOCUIIbHBIE

CUCTEMBI M CHCTEMBI-CJICICTBHS

OCHOBHBIE METO/IbI pEIICHUS https://resh.edu.ru - http://school-
95  cuCTeM M COBOKYITHOCTEH collektion.edu/ru

palMOHAIBHBIX YPABHEHUN

OcHOBHBIE METO/IbI PEIICHUS «Yuu.py»
96 CUCTEM U COBOKYITHOCTEU

UPPaAlMOHATILHBIX YPaBHEHHIMA

OCHOBHBIE METO/IbI pELICHUS https://resh.edu.ru - http://school-
97 CUCTEM U COBOKYITHOCTEU collektion.edu/ru

MOKa3aTeNbHBIX YpaBHEHUN

OCHOBHBIE METOJIBI PEIICHUS «Yuu.py»
98 CUCTEM U COBOKYITHOCTEH

MOKa3aTeNbHBIX YpaBHEHUN

OCHOBHBIE METOJIBI PEIICHUS https://resh.edu.ru - http://school-
99  cucTeM M COBOKYIHOCTEH collektion.edu/ru

norapu(MUUECKUX YpaBHEHUN
10 OcCHOBHBIE METOIBI PEIICHUS «YUu.py»
0 CUCTEM U COBOKYITHOCTEH

Jorapu(MUUECKUX YpaBHEHUN

[IpumeHeHre CUCTEM K PEUICHUIO https://resh.edu.ru - http://school-
10 MaTeMaTHYECKUX 3a7a4 1 3ajJ1a4 U3 collektion.edu/ru
| pa3INyYHbIX o0JacTel HAYKH U

pealbHO KU3HH, HHTEPIIPETALIHS

MOJTYYEHHBIX PE3y/IbTaTOB
10 = IIpumeHEHUE CUCTEM K PELLIECHHIO «Yuu.py»
2 MaTeMaTHYECKUX 3a7a4 U 3a7a4 U3




pa3InuHbIX o0JacTel HAyKH U
pealibHO JKU3HU, HHTEPIIPETALIHS
MOJIyYEHHBIX Pe3y/IbTaTOB

[IpuMeHeHre HEPAaBEHCTB K
PELIEHUI0 MATEMATUYECKUX 3a1a4

https://resh.edu.ru - http://school-
collektion.edu/ru

10 W 3aJ1a4 U3 Pa3InIHbIX 00JacTeit
3 HAayKH U peaJIbHOM KU3HH,
MHTEPIIPETALNS [TOJTYy4EHHBIX
pe3yJbTaToOB
KonTtponsnas padora: "Cucrembl «Yau.py»
10 | panuoHaIbHBIX, HPPALMOHATBLHBIX
4 MOKa3aTeNbHbBIX U
jorapuMUUEcKUX ypaBHEHUI"
10 | PanuoHaJbHBICYpPaBHEHHS C https://resh.edu.ru - http://school-
5 napaMmerpamu collektion.edu/ru
10 PauyonanbHbIEHEpaBEHCTBA C «YUIn.py»
6 napaMmerpamu
10 PanuoHaIbHBIECHCTEMBI C https://resh.edu.ru - http://school-
7 mapamMeTpaMu collektion.edu/ru
10 HppaunonaibHble ypaBHEHUS, «Yau.py»
8 HEPaBEHCTBA C IapaMeTpaMu
10 HppanrioHanbHBIECUCTEMBI C https://resh.edu.ru - http://school-
9 napaMeTpamMu collektion.edu/ru
11 IToxa3arenbHble ypaBHEHUS, «Yuu.py»
0 HEPaBEHCTBA C TapaMeTpaMu
11 [Toxa3aTenpHBIECHCTEMBI C https://resh.edu.ru - http://school-
1 napaMeTpamu collektion.edu/ru
11 Jlorapugmuueckue ypaBHeHUs, «YYu.py»
2 HEpPABEHCTBA C MapameTpaMu
11 JlorapupMHUECKUECUCTEMBI C https://resh.edu.ru - http://school-
3 napaMeTpamu collektion.edu/ru
11 TpuroHomeTprudecKueypaBHEHUS C «Y4u.py»
4 rapaMeTpaMmu
11 TpuronomeTpruecKueHEPaBEHCTBA https://resh.edu.ru - http://school-
5 C TmapaMeTpaMu collektion.edu/ru
11 TpUTOHOMETPUYECKUECUCTEMEI C «Yuu.py»
6 napaMeTpamu
[TocTpoenue u nccnenoBaHme https://resh.edu.ru - http://school-
11 MaTeMaTHYSCKUX MOJCIIeH collektion.edu/ru
7 peaIbHBIX CUTyallui C IOMOLIBIO

YpaBHEHMI ¢ MapameTpaMu




HOCTpOGHI/Ie Hn UCCII€JO0BAaHUC

«Y4uu.py»

11 MaTeMaTUYECKUX MOIeIei
8 peabHbIX CUTYallU C MOMOILBIO
CHCTEM ypaBHEHHH C mapaMeTpaMu
[TocTpoenwne u uccieq0BaHme https://resh.edu.ru - http://school-
11 MaTeMaTUYECKUX MOJENIeH collektion.edu/ru
9 peabHbIX CUTYaAllU C MOMOILBIO
CHCTEM ypaBHEHHUH C TapaMeTpaMu
12~ KonrponbHas pabota: "3agauu ¢ «Y4u.py»
0 napameTpamu”
2 [ToBTOpEeHme, 0600IICHNE, https:/ / resh.edu.ru - http://school-
1 CHUCTEMATH3ALMs 3HAHMIA: collektion.edu/ru
"VpaBuenus"
12 [ToBTOpEHHE, 0000IICHUE, «YUIu.py»
) cUCTEeMaTH3aIusl 3HAHHUH:
"VpaBuenus"
[ToBTOpEHHE, 0000IICHUE, https://resh.edu.ru - http://school-
12 CHUCTEMAaTU3alMs 3SHAHUH: collektion.edu/ru
3 "VpaBHeHUs.
CucremblypaBHEeHUN"
2 [ToBTOpenue, 06001ICHNE, «Yuu.py»
4 cUCTEeMaTH3aIus 3HAaHHUH:
"Hepasencrpa"
2 [ToBTOpenue, 06001ICHNE, https:/ / resh.edu.ru - http://school-
5 CHCTEMATH3ALIMS 3HAHMIA: collektion.edu/ru
"HepaBenctpa"
2 [ToBTOpenwue, 06001IEHNE, «YUu.py»
6 CHUCTEMaTH3all|sl 3HAHMH:
"HepaBenctpa"
2 [ToBTOpenwue, 06001IEHNE, https:/ / resh.edu.ru - http://school-
7 CHCTEMAaTHU3aLNS 3HAHUH: collektion.edu/ru
"IIponsBoaHas u €€ npuMeHeHue"
2 [ToBTOpenue, 060061ICHNE, «Yuu.py»
g cUCTEeMaTH3aIus 3HAaHHH:
"ITpon3BoaHas u €€ npuMeHeHue"
12 [ToBTOpenwue, 0600IIEHNE, https:/ / resh.edu.ru - http://school-
CHUCTEMATH3aIMs 3HAHHIA: collektion.edu/ru
? "ITpon3BoaHas u €€ npuMeHeHue"
13 [ToBTOpenwme, 0600MIEHNE, «YUn.py»
0 CHUCTEMaTH3al|sl 3HAHMH:

"NuTerpan u ero npuMeHeHue"




[ToBTOpEeHme, 0600IICHNE,

https://resh.edu.ru - http://school-

13 CHCTEeMAaTH3alusl 3HaAHUH: 1 collektion.edu/ru
"®yHkuun"
13 [ToBTOpenue, 06001ICHNE, «Yuu.py»
’ CUCTEMAaTH3aLMs 3HAHUH: 1
"®yHkuun"
13 [ToBTOpeHnue, 06001ICHNE, https: /./ resh.edu.ru - http://school-
3 CHCTEMAaTH3ALUS 3HAHUIA: 1 collektion.edu/ru
"Oyakuun"
13 «Y4uu.py»
4 HroroBaskoHTpoIpHasspadboTa 1
13 https://resh.edu.ru - http://school-
5 HroroBaskoHTpobHasspadboTa 1 collektion.edu /ru
13 [ToBTOpenue, 06001ICHNE, | «Yuu.py»
6 CHCTeMaTH3aIMsI3HAHUI
OBILIEE KOJIMYECTBO YACOB I1O 136

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anumos [11.A.Anrebpa 1 Hadasla MaTeMaThyeckoro ananausa, 10-11 kmacc.
VYyeOHuk 11 00111e00pa3oBaTeNbHBIX OpraHu3anuii (0a30BbIi U yriTyOJIeHHBIN
ypoBHH) .-M.:ITpocsenienue,2020

METOAUYECKHUE MATEPHUAJIbI IS YYUTEJA

Anrebpa u Havana aHanuza. 10 -11 ki.:
3amauHuK J71s o01eoOpazoBarenbHbIX yupexaeHuit/A.I'. Mopuakosuy, JI1.O.
Henumena, T.A. KopemikoBa. — M.: Muemo3uHa, 2013 Mopakosud A.T'.
[Tocobue mst yuureneir. — M.: Muemosuna, 2014 Mopakosuu A.T.,
Tynbuuckas E.E.
Anrebpa u Hauana aHanu3a 10 -11 knaccel. Kontponbhbie paboTel. — M.
Muemo3suna, 2020r
I'eometpus. 10 -11 knaccel: YueOHUK 1151 00111€00pa30BaTEIbHBIX
yupexaeHuil: 6a3oBblil 1 yriyosenHubii ypoBuu / JI.C. AranacsH, B.®.
byrysos, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2020
3uB b.I'./lunaktnueckne marepuansl 1o reometpun mia 10 kimacca. — M.
[TIpocsemienne, 2007. 3uB b.I'., Melnep B.M., baxanckuii A.Il.
3agaun no reomerpuu s 7 - 11 knaccoB. — M.: [Ipoceemienue, 2007. CaaksiH
C.M., byry3os B.®.
N3ydenue reomerpuu B 10 -11 kiaccax: Meroauueckue peKOMEHIAINM K
yueOnuky. Kaura mist yuutens. — M.: [Ipocsemienue, 2006.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. AnekceeBa E. E. InTepakTuBHbIE 1a00paTOPHO-NPAKTUYECKHE PAOOTHI.
VYyebnslii npeamer «MaTematuka». YTiryOlieHHbIH ypoBeHb, 10—11 kiacchr:
MeToandeckue pekomenmamnuu s yuuteneit / E. E. AnekceeBa. — M.:
OI'BHY «MucTtuTyT cTpareruu pa3sutus oopazoanus PAOy, 2023.

2. Pocnosa JI. O. Anekceesa E. E., bynko E. B., Kapamosa 1. 1. MaremaTtuka
(yrmyOnennbii ypoBenb). Peanuzanms tpedoBanuit ®I'OC 0CHOBHOTO 00111€TO
oOpazoBanusi: MmeToaudeckoe nocooue s yuurens / JI. O. Pocnosa, E. E.
Anekceesa, E. B. Bynko u ap.; nox pex. JI. O. Pocnosoii. M.: ®I'bHY
«MHCTUTYT cTpaTeruu pa3Butus oopazoBanus», 2022. — 143 c.



3. Pocnosa JI. O., AnekceeBa E. E., bynko E. B. Marematuka. Peanuzarus
tpeboBarmnii ®I'OC ocHOBHOTO 00111ET0 00pa30BaHMS: METOINIECKOE TTOCOOHE
st yautens / JI. O. Pocnona, E. E. Anekceesa, E. B. bymko; mox pex. JI. O.
Pocnosoii. — M.: ®I'BHY «HCTUTYT cTpaTeruu pa3BUTUsI 00pa30BAHUS,
2022.-264 c.

HuTepHeT-pecypchl
1. https://lecta.rosuchebnik.ru O6pazoBatenbHas margopma LECTA — onnaiin
00pa30BaTeNbHBINA MTPOCKT.

2. http://fipi.ru «DeaepanbHbIF HHCTUTYT MEAArOTHYECKUX U3MEPESHUI

3. http://school-collection.edu.ru Enunas xomnekuus 1udpoBbIx
00pa30BaTENILHBIX PECYPCOB.

4. http://www.math.ru CaiiT nocBsilieH MaTeMaTuke (1 MaTeMaTHKaM).
5. https://resh.edu.ru/ Poccuiickast aieKTpoHHas IKOJA.

6. https://ege-study.ru EI'D-Crynus

7. https://ege.sdamgia.ru Cnam ['MA: Pemy EI'D

8. https://foxford.ru/ Ounaiin-mkona ®okchopa

9. http://college.ru/matematika/http://www.uztest.ru
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