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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «Anredpa W HayaJlo MaTEMaTUYECKOIO aHAIIU3a» SIBISETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B IPOrpaMMe CpEeIHEro oOIIero oOpa3oBaHUS,
MOCKOJIbKY C OJHOUM CTOPOHBI OH 00€CTEUYMBAECT UHCTPYMEHTAIbHBIE OCHOBBI JJIsi
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYroll CTOPOHBI (HhOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOCHMSI THDOPMATUKHU, CO3HAHU S, UCTOPHUH, CIIOBECHOCTH U AUCIUIUIUHBI. B
paMKax JaHHOTO Kypca Kypca oOydaromiyecs: BaJClOT YHHUBEPCAIbHBIM SI3bIKOM
COBPEMECHHOW HAyKH, KOTOPBIA  (OPMYIUPYEeT CBOM  JOCTHDKCHHS B
MaTeMaTH4eckou opme.

YyeOHblli Kypc aiureOpbl W HAyaJbHOTO MAaTEMAaTUYECKOrO aHaln3a
3aKJ1a/IbIBA€T OCHOBBI JIJISl TIOJIYYCHHS 3HaHUM 3aKOHOB (DU3UKU, XUMUU, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX MPUHITUIIOB PA3BUTUSI SKOHOMUKH U OOIIIECTBEHHOMN KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCMOJIb30BaTh WX JJIs JajbHEHIIEro oOpa3oBaHUs U B
MOBCEHEBHOM kU3HU. B TO ke Bpems BiajeHHe aOCTPaKTHBIMU U JIOTHUYECKUMU
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YCJIOBUSL C TIOMOIIBIO HMHAYKIMM M PACCYXKJIaTh JAEAYKTUBHO, HCIOJIb30BAThH
00001IIeHHEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTUI0, (OPMHUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILICHHUE.

B xoxe usydyenus yueOHOro kypca «Airedpa u Hayajao MaTeMaTH4YE€CKOTO
aHajau3ay ydaliuecs TOJIy4aloT HOBBIM ONBIT pEIIeHUs MNPUKIAIHBIX 3ajad,
CAMOCTOSITEJIbHOTO ~ TOCTPOCHHMS ~ MATEMATUYECKUX  MOJEIEH  CUTyalui,
OIMHAKOBBIE  BBIBOJBI,  3HAKOMATCS C  INpPUMEpaMH  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEN B MPUPOJAE, HAYKE U HCKYCCTBE, C BbIAAYEN MaTEMAaTHYECKUX
OTKPBITHHM U UX aBTOPOB.

YueOHbIl Kypc TMO3BOJISIET pPEalnu30BaTh BOCIUTATENIBHBIN MOTEHIMAT,
KOTOPBIM pealn3yeTcsi Kak uepe3 Y4eOHBbI Mmarepuajn, CHocOoOCTBYIONIUN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESATETLHOCTH, TPEOYIONIYI0 MPOJOJIKUTEIHPHOTO BHUMAHHUS, CAMOCTOSITEILHOCTH,
OCTOPOKHOCTH M OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJbTar.

B ocHoBe MeToauKku anredpanyeckoro o0y4eHusi U Hayajga MaTeMaTH4eCKOro
aHaJIK3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B HbBIHENTHEM Kypce Kypca «Anrebpa W HA4aJlo MATEMAaTUYECKOTO aHAIH3a
BBIJICTISIIOTCSL  CJIEAYIOIINE COJIepkKATEIbHO-METOAUYECKHEe JIMHUM: «Yucna wu
BbluucieHus», «DyHkuun u rpaduku», «YpaBHEHUS U TPeoOpa3oBaHUS,
«Hauana maremaruueckoro ananusa», «MHOXKECTBa M JOTUKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOJIMYECKUE JIMHUM H3Y4YalOTCS Ha MPOTSHIKEHHH [BYX JET



oOydeHHs Ha YpPOBHE CpemHero oOIero oOpa3oBaHWs, €CTECTBEHHO JOTOJHSS
JpYr Apyra U MOCTENEHHO HAChIAsCsd HOBBIMU T€MaMH W pazjenamu. J[aHHBIN
y4eOHBII KypC SIBJIIETCA MHTErPATUBHBIM, IOCKOJIBKY B HErO BXOJAT HECKOJIBKO
MaTeMaTUYeCKUX  JUCHUIUIMH, TaKuX  Kak  aiaredpa, TpPUTOHOMETpPHS,
MaTEeMaTUYeCKU aHalIu3, TEOPHs MHOXKECTB, MaTeMaTH4ecKasl JIOTUKa U JpYyTHUe.
[Io mepe Toro kak ydyamiuecs BIIaJICIOT BCE 0oJiee HMIMPOKUM MATeMaTUYECKUM
anmapaToM, y HHX TMOCTENEHHO (OPMUPYETCS U COBEPIICHCTBYETCS yMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEJb pealbHBIX CHUTyalluid, MPUMEHSTh 3HAHUS,
MOJIyYCHHbIE TPU M3YYEHHH YYEOHOrOo Kypca, JUIsl pPEelIeHUsT CaMOCTOSITEIbHO
chOpMyIMPOBAHHON MaTeMAaTUYECKOW 3a/aud, a 3aTeM HHTEepPIPETUPOBATH CBOU
OTBET.

CopepxxarenpHO-MEeTOAUYECKass JMHHS «YHucna ©W - UCHOJIB30BAaHUE)
3aBepIIaCT HABbIKM HMMEIOIIMXCSA YMCEJ, KOTOpble ObUIM HA4yaTo Ha YpOBHE
OCHOBHOro oOuiero obpaszoBanusi. Ha ypoBHe cpeanero oOmiero oOpa3zoBaHUs
ocoboe BHUMaHuE yjaensercs (HOpMUPOBAHHMIO (YHKLUMA  palUOHAIBHBIX
BBIYMCIICHU, BKIIIOYAIOIIMX B CE€Osl MCMOIb30BaHHE (HOPM pa3IMUYHBIX YHCEI,
YMEHUE JIeJIaTh NPUKUIKY, BBINOIHATH NPUOIMKEHHBIE BBIYMCICHUS, OLIEHUBAThH
YHCJIOBBIE BBIPAKEHUS, padOTaTh ¢ MAaTEMaTHYECKUMU KOHCTaHTaMH. 3HAKOMbIE
oOyuyaroluecsi NPUPOJHBIE, IEJEBbIE, pAlUOHAJIbHBIE W (PU3MUECKHUE YHCIIa
OOBEOUHSIOTCS B MHOXECTBO CJOXKHBIX 4YHMCel. B  KaxaoM H3 3TUX
MHO>KECTBEHHBIX HCCIEIOBAHUMN Pa3IMYAOTCS XapaKTEpHbIC 3a/1a4ud U ONEepaluu:
JICJICHUE HALEJo, OINEPUPOBAHUE OCTATKAMU HA MHOXECTBE LEJIBbIX YHUCEIl,
pa3InyHble CBOMCTBA PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YHCEN, apU(PMETHUECKHE
Ollepalry, a TAKKE U3BJICYEHUE HAYAIbHOW CTEIIEHH HA MHO>KECTBE KOMIIJIEKCHBIX
yucen. bmarogaps mMoCTENEHHOMY pacUIMPEHHMIO Kpyra oOxBaTa 4YHCEel H
3HAKOMCTBY C BO3MOXXHOCTSMH UX MPUMEHEHHUS JJIA PELICHUs Pa3IUYHbIX 3a/1a4
IIPEICTABICHHE O €IMHCTBE MAaTEMAaTHKU KaK HAayKd M €€ pOJIM B IOCTPOEHUU
MoJieJIell peaslbHOTO MHpa, IUPOKO UCIOJIB3YIOTCS 00001EHNE U KOHKPETH3aIusl.

JIunus «YpaBHEHUS M PUCYHKH» OCYUIECTBISIETCSA Ha BCEM MPOTSKEHUU
oOy4yeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
paznene IlporpaMmbl TPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe  oOyuaroluecs BIAACIOT  Pa3IMYHBIMU  METOJAaMU  PEIICHUs
palMOHAIBHBIX, UWPPAIMOHATBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX MOJEJIEH, YpaBHEHUHM M CHUCTEM, a TakKxke 3ajad,
cozepxxamux mnapamerpbl. [lodydyeHHble METOABl HIMPOKO MCHOJB3YIOTCS MpH
pa3paboTke (QYHKIUN C MOMOIIBIO0 MPOU3BOIHOM, MPU MPUMEHEHUN MPHUKIAIHbBIX
3a]a4 M 3aJa4 0 MPEOJIOJIEHUIO BBICIIMX M HaUMEHBIIUX Pe3yJbTaTOB (PYHKIIHM.
JanHast comepraTelibHasl JUHUS BKJIIOYaeT B ce0s TakKe CIOCOOHOCTh YMEHUM
BBINIOJIHATh ~ pacuy€Tsl 1o  QopMysaM, MpeoOpa3oBbIBATh  palMOHAIIBHBIE,



UPpAaLMOHAIbHBIE W TPUTOHOMETPUYECKHE BBIPAKEHHS, a TAKKE BBIPAKEHUH,
CoJepKalMX cTerneHed u sorapudm. braromaps u3ydeHHIO aiaredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTpAaKTHOIO MBIIUICHUS y OOYyYaloluXcs, CIOKHbIE HABBIKK JI€TyKTUBHBIX
paccyxJieHuid, paboTa ¢ CUMBOJIbHBIMU (hOpMaMHU, MPOSIBJICHUE 3aKOHOMEPHOCTEN
M 3aBUCMMOCTEM B BHJI€ PaBEHCTB M 3aKOHOMEpHOCTeW. AnreOpa mpeasiaraer
3¢ (deKTUBHBIE WHCTPYMEHTHl [UIsI PEHICHUS MPAKTHUYECKUX W €CTEeCTBEHHO-
HAy4YHBIX 3a/1a4, UCIOJIb3YysI CBOM BO3MOKHOCTH B 00JIACTH SI3bIKOBOM HAYKHU.

CopepxarenbHo-MeToauueckass JUHUS «DyHKUMM U TpaQuKu» MIOTHO
MepervieTaeTCs ¢ APyruMHU JIMHUSIMHA Kypca Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3a1aeTCs  IMOCIEAOBAaTEIbHOCTh M3y4YeHUs Marepuana. l3ydeHune CTEeneHHOu,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U TpaduKOB, HUCHONIb30BaHWE (YHKUMH [UId pelieHus 3a7ad U3  Jpyrux
¢u3nyecKux BEIIECTB M  OINpeAeNieHWEe JKM3HHM TECHO CBSI3aHO Kak C
MaTE€MaTUYECKUM aHAIU30M, TaK U C MATEMAaTUYECKUMH MOJEISIMA U IPUMEPAMHU.
[Ipu sTOM OoOJbLlIOE BHUMAHUE YAENISIeTCS (POPMUPOBAHUIO HABBIKOB BBIPAXKEHUS
dbopMya B 3aBHCHMOCTH OT pa3JIMYHBIX BEJIMYMH, MOJYYEHHBIX (QYHKIUH,
HOCTPOEHHUS UX IpadUKOB. DTOT MaTepuan COACPKUT COAEPKATEIbHYIO JMHUIO,
OPUEHTHUPOBAHHYIO Ha Pa3BUTHE YMEHUW U HaBBIKOB, KOTOPBHIE MOYKHO BBIPAKaTh B
3aBUCUMOCTH OT KpPYIHBIX BEIUYMH B Pa3Iu4HbIX (QopMax: aHAIUTUYECKOH,
rpadpuueckoii U  ciaoBecHOM. Ero wu3ydeHue CHocoOCTBYET  Pa3BUTHIO
JITOPUTMUYECKOIO MBIIUIEHUS, CIOCOOHOCTEN K 00OOUIEHHIO U KOHKpPETU3alluHy,
MCITOJIB30BAHUIO aHAJIOTOB.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKkoro aHaliu3a) IO3BOJISIET
YBEIUYHUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 3a7a4, JOCTYIHBIX IJIs
OoOy4eHHMsI, TaK KaK Yy HUX MOSBISETCS BO3MOXHOCTb CTPOUTH I'paUKH MPOCTHIX
GyHKIMH, ompenensiaTh HX caMmble OOJIbIIME W HAUMEHbIIUE 3HAuYCHUS,
YBEJIIMYUBATH IUIOLIAlb U 00bEeMbI (PUTYp Tella, HAXOAUTh CKOPOCTh M YCKOPEHHE
nporeccoB. JlaHHas conepaTeiabHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MOCTPOCHHUSI MATEeMaTUYECKUX MOJIECNIE CHUTyalluid, TO3BOJISIIOIIMX HAWTH
HauJIyylllee PelICHUE B MPUKIAIHBIX, B TOM YHUCJE COLUAIbHO-?PKOHOMHYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHYECKOTO aHallu3a CIOCOOCTBYET
pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-IOTUYECKOTO U KPEATUBHOTO MBIIIIJICHUS,
bopMUpPOBAHUIO  YMEHHUW,  PACMO3HABAHUIO  MPOSBICHUNH  €CTECTBEHHOM
MaTeMaTUKM B HayKe, TEXHHUKe U HucKycctBe. OOydyaromuecs Y3HAIOT O
BBIJIAIOIINXCST BO3JCHCTBUSX, IMOJYYCHHBIX B XOJ€ PA3BUTUS MATEMATHKHU Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOAUYECKas TUHUSA «MHOXeCTBa U JIOTMKa» BKIIFOYAET B
ceOsl AIEeMEHTbl TEOPHUM MHOXKECTBA M MAaTEMaTUYECKOW JIOTUKH. TeopeTuko-



MHOKECTBEHHBIE MTPEACTABICHHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEMAaTHKU
W TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3feiibl
MaTeMaTUKU M €€ TMPUIOXKEHUS, OHU CBSI3bIBAIOT Pa3HbIE MaTEMAaTHYECKHUE
JUCHUIUIMHBL U MX TPWIOKEHUS B €IUHBbIX NpuHIunax. [loaTomy BaxHO naTh
OOy4aronMMcsi BO3MOXXHOCTh TOHMMATh TEOPETUKO-MHOXKECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTHUKH W MCIOJIb30BATh €ro JJIsl BHIPAXKEHUSI CBOUX MBbICIICH.
CrnenoBaTelbHO, MPUYUHOW TPOOIEMBI MaTEeMaTHKH SBJISETCS TO, YTO HayKa
JOJDKHA TPUHOCUTH €M TMpU3HAHUE CTPOroil OOOCHOBAHHOCTHM M CIIEAOBaHUS
OTIpE/ICTICHHBIM MIPaBUJIaM MTOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
0Oy4JaroIuXcsi, O3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kkypce «Anrebpa U Hayajlo MaTEMaTHYECKOTO aHaIM3a»
3aJI0)KEHbl OCHOBBI MAaTE€MAaTUYECKOrO aHaliu3a, e KOTOPBhIX 00ecrneunBaroT
dbopMUpOBaHUE METOJOB IMOCTPOCHUS MOJENECH CUTyallud, UCCIEIOBAHUS ATUX
MOJIEJIEll ¢ TIOMOINBI0 alre0phl YCTPOMCTBA U MATEMATHYECKOIO aHaIu3a,
COOTBETCTBYIOIIMX pe3ysibTaTaM. Takue 3aJaHusl BIUIETEHBI B KaXXIblil pasnen
IPOrpaMMBbl, TTOCKOJIBKY BECh MaTepHasl yueOHOTO Kypca IIUPOKO HCIOIb3YEeTCA
JUISl pELICHUS NPUKIAAHBIX 3a4ad. [lpu onpeneneHun pa3inyHbIX MPAKTUYECKHUX
3a/ad o0ydaromuecs: HaOJII0Ial0T 3a pPa3BUTHEM, YMEHHE BBIUTH 3a pPaMKHU
dbopmanbHOCTH, aOCcTparupoBaTh, HCIOJB30BATh AaHAJIOTHUIO, OOCYXJaTh U
KOHKPETU3UPOBATh BOMPOC. JlesTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAAHBIX 3a/lay 3aBepIIaeTCsl B MPOIECCE M3YYEHUs BCEH TEMbI y4eOHOTO
Kypca «Anrebpa U Ha4ajio MaTEMaTHYECKOTO aHATH3a.

HaHa wusydenune ydeOHOro kypca «Airedpa M Hauyajga MaTeMaTHYE€CKOTO
aHanu3a» otBoautcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
kmacce — 136 dacoB (4 waca B Hememo). B 2025-2026 yueOHOM romy:
B 10 KJ1acce bakTH4ecKu BBINAAET 133 q B roj,
B 11 kmacce daktuuecku Bbimagaer 134 4 B roxm — 2 yaca BBIMNAAAlOT Ha
npazaauunbie qau 23.02.2026r., 01.05.20261. 1 2 yaca BbINaga0T Ha paboyne THU
09.03.2026r. m 11.05.2026r., kotopeie B 2026 romy CYMTAIOTCA BBIXOAHBIMH
nusimu.(cormacHo  [Ipoekta  IloctanoBnenust IlpaButennctBa  Poccuiickoii
Oenepanmu - "O  mepeHoce BBIXOJAHBIX JHEH B 2026 roay"(mmoaroTomieH
MunTtpynom Poccun 01.07.2025 r.).
B cBsa3u ¢ (pakTHUECKUM KOJIMYECTBOM YYE€OHBIX JHEH, ¢ Y4ETOM TOJ0BOTO
KasleHgapHoro ydeOHoro rpaduka Ha 2025-2026 yueOHBI TOJI, pacmucaHus
3aHATHM, BBIMOJHEHHWE paboyWx TmporpaMM IO anredpe ©  Hadagam
MaTemaTuueckoro ananmusa B 10-11 kmaccax Gyner obecriedeHo B MOJHOM 00bEME
3a cuer OJIOKOBOW MMOJa4yu MaTepuaja, YPOKOB MOBTOPEHHS U PE3EPBHBIX YaCOB



18.05.2025; 22.05.2026; 25.05.2026(10 wmacc) u 06.05.2026; 18.05.2026(11
KJ1acc).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, TMPOICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuu ¢ JICWCTBUTENBHBIMH  4YuciIaMu.  Moayib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noaXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

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

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI U YypaBHEHMs-cliencTBUs. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JMHEMHBIX ypaBHEHHMHW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue TMOCTPOEHHOM MOJEIHA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DOyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe QyHKIMH. [leprnoanyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHnHast pyHKIMS ¢ HATypajIbHBIM U LEJIbIM MOKa3areneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 71 pelICHUs] YpaBHEHUM.

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

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yoObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkM paspbeiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BrOpas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, airoputMma EBknuaa 1j1s penieHus
3a/1a4 B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuyHbIX oOJacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHHM W HepaBeHCTB. I 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpeaenéHHoro nuterpana no gopmyne Horotona-JleliOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTAaMHU B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3aa4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0e30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTreéMaTH4eCKoMy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karollel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM MIesATEeNbHOCTH, JTaloB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, YCTaHaBIMBATh CYLIECTBEHHBIN NMPU3HAK KJIacCU(UKALINY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOIEcCa, a TaKKE BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MPUHUMATh 1I€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHUS, OOMEH MHEHH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydenuss B 10 kjacce oOyyaromuics TOJYYUT CIIETYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BBIUMCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
MPaKTUYECKUX 3a]a4 U NPEACTABICHUS TaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C UeNbIMH KO3(pPUIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro T€OMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpHIl U ONPEACIUTEINIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYEcKrue GopMyIibl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, TpapuK QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIIOBOTO apryMEHTa;

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

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMU: apuPMETHUEeCcKass M TeoMEeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIENOBATEIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh MOHATUSMHU: HENPEPBIBHBIE (PYHKIHUHM, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TE€pBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYKCIIATh NTPOU3BOJAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUSI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
nenbix yucen, HOJl 1 HOK naTypasbHBIX uncen sl peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJI, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONEpalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHEBIE, MMOKa3aTebHbIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJIi  PEIMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHIATHAMHU: TpPaPUKAd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

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



cBOOOJIHO OMEpUpOBaTh MOHATUSIMHU: [EPBOOOpa3Has, ONpeAenEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/IbHbIC
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIIbHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
LEJIbIM IT0Ka3aTeIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1 0
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHbie 10 1 0
ypaBHEHHUS
JI .
5 orapumudeckas GyHKIUs 18 1 0
Jlorapudmuueckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1 0
ypaBHEHUs
7 [Tocme0BaTeIbHOCTH U IIPOTPECCHH 10 0
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 0
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 0 0
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
1 I/ICCJ'Ie,[[OBaHI:Ie (GYHKIHI C ITOMOIIBEO 99 1 0
MIPOU3BOJIHOM
2 [lepBooOpazHas 1 UHTETPAT 12 1 0
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1 0
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1 0
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10 0
6 HarypanbHble u nensie yucna 10 0
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1 0
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1 0
9 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3AIINAS 16 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI pecypenI
1 MHo3xecTBO, Onepaluy HaJl MHOKECTBaMU 1 0 0
U X CBOMCTBa 01.09.2025
2 Huarpammsl Ditniepa-Benna 1 0 0 03.09.2025
3 [IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO 1 0 0
amrmapara Jisl peeHus 3a1a4 03.09.2025
Pannonansueie yncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIE JPOOH, TIPOLIEHTHI, 1 0 0 05.09.2025
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 0 0 08.09.2025
OeCKOHEUYHBIE TIEPUOANYECKHE JPOOH
6 [Tpumenenue apobeli U MPOIEHTOB IS 1 0 0
pelIeHs TPUKIAJAHbIX 3a7a4 10.09.2025
5 [Tpumenenue apobeli U MPOIEHTOB IS 1 0 0
pelIeH sl TPUKJIAAHBIX 33124 10.09.2025
8 [elictBuTenbHbIe yncia. PalimonanbHble U 1 0 0
VppalOHaJIbHbIE YHCIIa 12.09.2025
9 ApudmeTnueckue ornepauu c 1 0 0
NEUCTBUTEILHBIMU YHCIIaMU 15.09.2025
10 Moaynbs IeMCTBUTEIHHOTO YHCTIA U €TO 1 0 0




CBOMCTBA

17.09.2025

11

12

13

[TpuOnkEHHBIE BBIYUCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIPOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METOJIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

17.09.2025

19.09.2025

22.09.2025

14

OcHOBHBIE MCTOABI pCIICHHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPABHEHUH H
HEPaBCHCTB

24.09.2025

15

16

17

MHOro4seHs! OT OJTHON EPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUN

24.09.2025

26.09.2025

29.09.2025

18

19

20

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

Ornpenenurenb MaTpUIbl 2X2, €ero
T€OMETPUYECKUI CMBICII U CBOMCTBA;

01.10.2025

01.10.2025

03.10.2025




BBIYMCJICHHUEC €TI0 3HAYCHHUA

21

22

[IpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenuie nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUM

06.10.2025

08.10.2025

23

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHH

08.10.2025

24

25

26

KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumuo obpaTHbIe QyHKITUH.
Komnoszumus ¢pyHkimii

I'paduk pynkumun. dnemeHrapHbie
npeoOpa3oBaHus rpagukoB GyHKIUN

10.10.2025

13.10.2025

15.10.2025

27

28

29

30

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

YéTrHble 1 HeUETHBIE (PYHKIINU.
[Tepuoaunueckue pynkuu. [pomexxytku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-
AvHeNHas QyHKIH

15.10.2025

17.10.2025

20.10.2025

22.10.2025

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH

22.10.2025




DJIeMEHTapHOE UCCIIeIOBAaHUE U

32
MOCTpoeHne rpauKOB ATUX PYHKITUH 24.10.2025
33 Crenens c 1eJIbIM TTOKa3zareneM. bunom
Hbrorona 05.11.2025
34 Crenens C 1esbIM IOKa3areneM. buaoM
Herotona 05.11.2025
CrenenHast GyHKIHUS C HATYPAJIbHBIM H
35 . E€ cBoii
1eNbIM MoKa3aTeneM. E€ cBoiicTBa U 07.11.2025
rpaduk
36 KonTtponpnas padora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux" 10.11.2025
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTETEeHH U €ro CBOMCTBA 12.11.2025
38 ApudmeTnuecknii KOpeHb HaTypaabHOU
CTEIEHU U €ro CBOMCTBA 12.11.2025
[IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
39
COJIEpXAIINX CTETIEHU U KOPHU 14.11.2025
[TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
40
COJIepXalIiX CTEIIEHU U KOPHU 17.11.2025
[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKCHHM,
41
CoJIepXkalIiX CTETIEHU U KOPHU 19.11.2025
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE
42
METO/TBI pczmerm UPPAITIOHATILHBIX 10112025
YpaBHECHHIA
Uppannonansueie ypaBHeHus. OCHOBHBIS
43
METO/TBI piﬂleHI/I}I UPPAIMOHATEHBIX 91.11.2025
ypaBHEHUU
44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE




METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHUH

24.11.2025

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 UPPALMOHATILHBIX YPABHEHUM 26.11.2025
46 PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH

HUPPALMOHATLHBIX YPaBHEHUN 26.11.2025
47 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT

UPPALMOHATILHBIX YPaBHEHHIM 28.11.2025
48 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN

UPpPaLMOHATIbHBIX YPABHEHUM 01.12.2025

CaoticTBa U rpaduK KOpHs N-Oi CTENEeHH
49 KaK (YHKIIMH OOpaTHOW CTETICHH C 03.12.2025

HATypaJIbHBIM IOKa3aTeleM

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
50 Kak (DyHKIIMM OOpaTHOM CTENEeHH ¢ 03.12.2025

HaTypaJbHbBIM ITOKa3aTelIeM

KonTponsHas pabora: "CBoiicTBa 1 rpaduk
51 KOpHs N-0o1 crenenu. U MOHAJIbHBI

y;EBHeHI/(I)ﬂ"C CHCHH. L PPaiOHaTbHbe 05.12.2025
59 CreneHp ¢ palOHATBHBIM TIOKa3aTeIeM U

e€ cBolicTBa 08.12.2025
53 CreneHb ¢ paliMOHAIHBIM TIOKA3aTeleM U

e€ cBOliCTBa 10.12.2025
54 CreneHp ¢ paroOHAIBHBIM TIOKa3aTeleM U

e€ cBolicTBa 10.12.2025
55 [ToxazatenbHast QyHKIM, €€ cBOICTBA U

rpaduk 12.12.2025
56 Hcnons3oBanue rpaduka QyHKIMM 115




peuieHusl ypaBHEHU I

15.12.2025

Hcnons3oBanue rpaduka QyHKIUN A5

7
> pelieHust ypaBHEHHU I 17.12.2025
[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIE
58 METO/IBI p?H_IeHI/I}I MOKa3aTeNIbHbBIX 17.12.2025
ypaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE
59 METO/IBI peimeHI/m MOKa3aTeNbHbBIX 19122025
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE
60 METOIbI pG:IHeHI/Iﬂ NIOKa3aTeIbHBIX 99 122025
ypaBHEHHIA
61 KoHntposbhas padora: "[lokazarenpHas
¢bynakuus. [TokazarenpHble ypaBHEHUS" 24.12.2025
62 Jlorapudm umncna. CoiicTBa jgorapudpma 94.12.2025
63 Jlorapudwm gucia. CBo¥icTBa lorapugma 96.12.2025
64 Jlorapudm umncna. CoiicTBa jJorapudpma 99.12.2025
65 JlecaTuuHble U HaTypaJibHbIE JTOTapH(PMbI 12.01.2026
66 JlecATUYHBIE U HATYypaJIbHBIC JTOTapH (MBI 14.01.2026
67 [IpeobpazoBanue BEIpAXKEHUIA,
CoJIeprKalIuX Joraprudmol 14.01.2026
68 [IpeobpazoBanue BHIpAXKEHUIA,
COJIepIKaIIuX JoraprudMbl 16.01.2026




[IpeobpazoBanue BoIpaXeHUH,

69 coJIepXKaIiux Jorapudmpl 19.01.2026
20 Jlorapudmuueckas pyHKIuUs, €€ CBOHCTBA

u rpadux 21.01.2026
7 Jlorapudmudeckas GhyHKIMs, €€ CBOKWCTBA

u rpaduk 21.01.2026
79 Hcnons3oBanue rpaduka QyHKIHH 115

peleHus: ypaBHEHU I 23.01.2026
73 Hcnonb3oBanue rpaibm(a byHKIMH 17151

pelieHust ypaBHEHH I 26.01.2026

Jlorapugmuueckue ypaBHeHusl. OCHOBHBIE
74 METO/IbI peimeHI/m Jorapu(MUIECKUX 98.01.2026

ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IBI p?’H_IeHI/I}I J0rapupMHUUECKUX 28.01.2026

ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 ;/1;;:1?; EI;HIGHI/ISI JOTapuUPMHUECKUX 30.01.2026
77 KonTponbnas pabdota: "Jlorapupmuyeckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 02.02.2026
78 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN

JOrapupMHUUECKUX ypaBHEHUH 04.02.2026
79 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT

norapu(MUUECKUX YpaBHEHUN 04.02.2026
80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC

YUCJIOBOTO apryMeHTa 06.02.2026
81 Cunyc, KOCUHYC, TAHT€HC M KOTAHT€HC




YHUCJIOBOT'0 apryMeHTa

09.02.2026

82

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa

11.02.2026

11.02.2026

84

Tpuronomerpuueckas OKpyKHOCTb,
olpeziesieHue TPUTOHOMETPUYECKHUX
(GYHKLUI YUCIOBOrO apryMeHTa

13.02.2026

85

86

87

Tpuronomerpudeckas OKpyKHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMH YUCIOBOTO apryMEHTa

OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI

OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI

16.02.2026

18.02.2026

18.02.2026

88

89

90

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI

OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITBI

[IpeoOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKECHUI

20.02.2026

25.02.2026

25.02.2026

91

92

[IpeoOpazoBanme TPUTOHOMETPUIECKUX
BBIPKECHUI

[IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

27.02.2026

02.03.2026

93

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

04.03.2026

94

Pelienne TpuroHOMETPUYECKUX YPaBHECHUMN




04.03.2026

95

96

Pemienne TpuroHOMETpUYECKUX YPaBHEHUN

PelieHue TpuroHOMETPUYECKUX YpaBHEHUM

06.03.2026

11.03.2026

97

Pemienne TpuroHOMETpUYECKUX YPAaBHEHUU

11.03.2026

98

99

Pemenue TPUTOHOMETPUICCKHX ypaBHeHI/Iﬁ

Pemenue TPUT'OHOMETPUICCKHX ypaBHeHI/Iﬁ

13.03.2026

16.03.2026

100

101

102

103

Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM

KonrpomnsHas padora:
"TpUroHOMEeTpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUs"

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUS
nocJexoBarenbHOCTEN. MeTon
MaTeMaTUYeCKON MHIAYKLIIMU

MoHoTOHHBIE B OrpaHUYCHHBIC

nocjeaoBarebHOCTU. McTopus aHanmsa
OECKOHEYHO MAaJIbIX

18.03.2026

18.03.2026

20.03.2026

23.03.2026

104

105

Apudmernueckast nmporpeccus

FCOMCTpI/ILIeCKaSI mporpeccusda

25.03.2026

25.03.2026

106

BeckoneuHo yObIBaroIasi reoMeTpuiecKas
nporpeccust

27.03.2026




CymMma GeckoHeuHO yObIBaroIei

107 T€OMETPUUYECKON MTPOTPECCUU 06.04.2026
108 JIMHENHBIN U DKCIOHEHUMAIIBHBIN POCT.

Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB 08.04.2026
109 JIMHEHBIN U SKCIOHEHIMAIBHBIN POCT.

Yucio e. Dopmyiia CI0KHBIX MPOIEHTOB 08.04.2026
110 Hcnonp3oBanue mporpeccuu A peleHus

peaNbHBIX 3aJ1a4 MPHUKJIAJTHOTO XapaKTepa 10.04.2026
111 HenpeprsiBHbIE QYHKIINU U UX CBOICTBA 13.04.2026
112 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIMI 15.04.2026
113 KonTponpHas padora:

"ITocnenoBarenbHOCTH U porpeccun” 15.04.2026
114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha

OTpe3Ke 17.04.2026
115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTpEe3Ke 20.04.2026
116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUs

HEPABEHCTB 22.04.2026
117 MeTto1 MHTEPBAJIOB JUIsl PEIICHUS

HEPABEHCTB 22.04.2026
118 MeTto1 MHTEPBAJIOB ISl pELICHUS

HEPABEHCTB 24.04.2026
119 IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX

GYHKIMHA 715 pemeHus 3a1a49 27.04.2026
120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX

GYHKIMHA 715 peIIeHus 3a1a49 29.04.2026




121

[lepBas u BTOpast npon3BOIHbIEC PYHKIIUU

29.04.2026

122 Onpenenenne, reOMETPUYECKHIA CMBICI

IPOM3BOIHOM 04.05.2026
123 Onpenenenne, GU3NIECKUN CMBICIT

MIPOM3BOTHOM 06.05.2026
124 VYpaBHeHME KacaTeIbHOU K rpapuky

byHKIIUN 06.05.2026
125 VYpaBHeHME KacaTeIbHOU K rpapuky

byHKIIHH 08.05.2026
126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH 13.05.2026
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 13.05.2026
128 [IpousBoaHast CyMMBI, IPOU3BENICHUS,

YaCTHOT'O ¥ KOMIO3ULIMU (PYHKIUI 15.05.2026
129 [Tpon3BoiHAs CyMMBI, TPOU3BEICHHUS,

YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI 18.05.2026
130 [IpousBogHast CyMMBI, IPOU3BEICHUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI 18.05.2026
131 HtoroBast KOHTpoJIbHAs paboTa 90.05.2026
132 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs

3HaHui: "YpaBHeHus" 20.05.2026
133 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIH

3HaHui: "OyHKIAN" 22.05.2026
134 [ToBTOpenue, 0600IICHNE, CUCTEMAaTH3AIUS

3HaHUH 22.05.2026




135 [ToBTOpenue, 0600IICHNE, CUCTEMATU3AIUS

3HAHHUHN 25.05.2026
136 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HAHUHI 25.05.2026
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME




Hpnioxenne 1
JIMCT KOppeKTHPOBKHU padoueii MporpaMmbl (KaJeHIAPHO-TEMATHYeCKOr0 MJIAHUPOBAHMS)
[Ipenmer: anredbpa 1 HauanO MaTEMATUYECKOTO AaHATIU3A

Knacc: 10
2025/2026 yuebHblit roj
Ne Tema KosnmuecTBo yacos jara [Ipuunna Croco6
ypoka ITo JAaHO KOPPEKTUPOBKHU KOPPEKTUPOBKH
TJIaHy
wiad | Qaxr
VYuurenb J.®.Koxun
«CormnacoBaHo»

3amectutens nupekropa o YBP MBOVY «llle6anuuckas COILL um. B. . ®omuuéray O. B. Kppuiosa







11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

MCCJIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanyecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHusl

01.09.2025

03.09.2025

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

03.09.2025

[IprMeHeHne nNpon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHNIO (DYHKIIHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
IIpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIUU HAa OTpe3Ke

04.09.2025

08.09.2025

10.09.2025

10.09.2025

Haxoxnenne HanOoOJIbIIIETO U




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

11.09.2025

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIINH Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIMU HA OTpE3Ke

15.09.2025

17.09.2025

17.09.2025

12

Haxoxxnenune HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GyHKLUU Ha OTpe3Ke

18.09.2025

13

IIpumenenre npou3BOIHOM IS
HAXOKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 33/1a4ax

22.09.2025

14

15

16

IIprMmeHeHne nporu3BOIHOMN ISt
HaXO0XJIEHUS HAaWTY4YlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoN WK
rpaduxkom

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WITH
rpadpukomM

24.09.2025

24.09.2025

25.09.2025




17

Komnosunus ¢pyHkuuit

29.09.2025

18 Komnosunus ¢pyHkuumit 01.10.2025
19 Kommozurust ¢hyHKImii 01.10.2025
20 I'eomerprueckue oOpa3bl ypaBHEHHIA Ha

KOOPJIMHATHOM TIJIOCKOCTH 02.10.2025
21 I'eomerprueckue oO6pa3bl ypaBHEHHIA Ha

KOOPJAWHATHOM MIIOCKOCTH 06.10.2025
99 KoHntpoinbHas padora: "UccaenoBanue

(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON" 08.10.2025
93 [lepBooOpa3Has, OCHOBHOE CBOICTBO

NepBOOOPA3HBIX 08.10.2025
24 [TepBooOpa3HbIe F1eMEHTAPHBIX (HYHKIIHIA.

[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX 09.10.2025
o5 [TepBooOpazHble 1eMEHTAPHBIX (DYHKIIHA.

[TpaBuia HaXOXKJIEHHS IEPBOOOPA3HBIX 13.10.2025
26 Huterpai. I'eoMeTpuyecKkuii CMBICT

MHTETpaa 15.10.2025
97 Brruucnenue onpeaenéHHOro HHTErpaia

no popmyne Herotona-Jleltonuma 15.10.2025
98 Brruucnenue onpeaenéHHOro HHTErpaia

o popmyne Herotona-JlelioHuma 16.10.2025
29 [TpuMeHeHne MHTETpaIa IS HAXOXKICHUS

TJIOMIAJIEH TUIOCKUX (pHUTyp 20.10.2025
30 [IpumeneHne nHTErpaia 1 HaXOXKIACHUS

00BEMOB Tr€OMETPUUECKHX T 22.10.2025




[Tpumeps! pemennii muddepeHraITbHbIX

31 ypaBHEHUH 22.10.2025
32 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHUH 23.10.2025
Matematuueckoe MOAEIUPOBAHNE
33 pPeaNbHBIX MPOIIECCOB C MTOMOIIIBIO 05.11.2025
muddepeHIMaTbHBIX YpaBHEHUI
34 Tpuronomerpuyeckue GyHKIIHH, UX
CBOMCTBa U rpaduku 05.11.2025
35 KonTtponsHas padora: "[lepBoobpazHast u
uHTerpan” 06.11.2025
36 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U IpauKH 10.11.2025
37 TpuronomeTpudeckue QyHKIHH, UX
CBOWCTBA U rpaduKu 12.11.2025
38 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U TpaQuKH 12.11.2025
39 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U rpaduKu 13.11.2025
OT160p KOpHEH TPUTOHOMETPUUECKHIX
40 YpaBHEHUH C TOMOIIBIO 17.11.2025
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
41 YPaBHEHUH C IOMOIIBIO 10.11.2025
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
42 YpaBHEHUH C TTIOMOIIBIO 10.11.2025

TPUTOHOMETPHUECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 aBHEHUH C MOMOIIBIO

zi))I/IFOHOMCTpI/IquKH(-)[ﬁ OKPY’KHOCTH 20.11.2025
44 Pewienne TpuroHOMeTpUYECKUX

HEPaBEHCTB 24.11.2025
45 Penrenue TpuroHOMETPHUYECKUX

HEPaBEHCTB 26.11.2025
46 PenieHne TpUroHOMETPUYECKUX

HEPaBEHCTB 26.11.2025
47 Pemienne TpuroHOMETpUYECKUX

HEPaBEHCTB 27.11.2025
48 OcHOBHBIE METOIbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 01.12.2025

KonTponbhas pabora: "['paduxu
49 TPUTOHOMETPUUECKUX (PYHKIUH.

TII)OI/IFOHOMGTII)Z)I/I‘ICCKI/IG izpa]?eHCTBa" 03.12.2025
50 OCHOBHBIEC METO/IbI PEIICHUS

MOKa3aTeIbHBIX HEPABEHCTB 03.12.2025
51 OCHOBHBIE METO/IbI pEILICHUS

MOKa3aTeIbHBIX HEPABEHCTB 04.12.2025
59 OCHOBHBIE METO/IbI pEILICHUS

MIOKAa3aTeIbHBIX HEPABEHCTB 08.12.2025
53 OCHOBHBIEC METO/IBI PEIICHUS

norapu(pMUIECKIX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METO/IbI pEeIICHUS

JorapupMHUUECKUX HEPABEHCTB 10.12.2025
55 OCHOBHBIE METO/IbI pEILICHUS

norapu(pMHUECKUX HEPABEHCTB 11.12.2025




56

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

15.12.2025

57

58

OcCHOBHBIC MCTObI pCHICHUA
HppanruoHaJIbHbIX HCPABCHCTB

OcCHOBHBIE MCTOBI pCHICHUA
HppanoOHaJIbHBIX HCPABCHCTB

17.12.2025

17.12.2025

59

OCHOBHBIC MCTOJbI pCHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

18.12.2025

60

61

OCHOBHBIC MCTObI pCHICHUA
HppannoOHaJIbHbIX HCPABCHCTB

['padmyeckue METOABI peLICHHS
UPPALMOHATIBHBIX YPaBHEHHIMA

22.12.2025

24.12.2025

62

I'paduueckue metos! pereHus
MPPALMOHAJIBHBIX YPABHEHUN

24.12.2025

63

64

I'padmuueckue metos! penieHus
ITOKa3aTeJIbHBIX YPaBHEHHUU
I'paduueckue MeTObl pelIeHus
MIOKa3aTeJIbHBIX HEPABEHCTB

25.12.2025

29.12.2025

65

I'padmuueckue meTos! penieHus
Jorapu(pMHUUECKUX ypaBHEHHM

12.01.2026

66

67

I'paduueckue MeTobI peneHus
norapu(MUUECKIX HEPABEHCTB
I'paduueckue MeTobI peneHus
norapupMUUECKUX HEPABEHCTB

14.01.2026

14.01.2026

68

['padpuaeckue MeTobI pemeHust

IIOKa3aTCIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX

ypaBHEHU I

15.01.2026

69

['padmyeckue METOABI peLIeHUs




MOKA3aTebHBIX U JIOTapU(HMUIECKUX
ypaBHEHUH

19.01.2026

70

71

72

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

['padmyeckue METOABI peLIeHHs
MOKA3aTeNbHBIX U JTOTapu(HMUYECKUX
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanroHaibHbIE,

MoKa3aTeNbHbIe U JIorapu(Muueckue
HepaBeHCTBA"

21.01.2026

21.01.2026

22.01.2026

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTOHOMETpHUYecKasi pOpMBbI 3aIHCH
KOMILJIEKCHOT'O YHCIIa

26.01.2026

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

28.01.2026

75

76

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMU
Apudmernueckue onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

28.01.2026

29.01.2026

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

02.02.2026

78

79

N3006paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenun
U3 KOMIUIEKCHOT'O YHCJIa

04.02.2026

04.02.2026

80

®opmyna Myaspa. KopHu N-oii crenenun




N3 KOMIIJICKCHOI'O YHuCJjia

05.02.2026

HpI/IMeHCHI/IC KOMIIJICKCHBIX YUCCII AJIA

81 S:;;ZHHH (U3NIECKUX U TEOMETPUUYECKHIX 09.02.2026
82 HarypanbHble U 11e51ble Yrciia 11.02.2026
83 HarypanbHble U menbie yrcia 11.02.2026
84 KonTtponpsHas padora: "KomruiekcHbie

gucna' 12.02.2026
85 [TpuMeHeHNEe IPU3HAKOB JIEIMMOCTH

LEJIBIX YUCEI 16.02.2026
86 [IpumeHeHHe TPU3HAKOB JACTUMOCTH

HEJTBIX YUCEI 18.02.2026
87 [TpumeHeHre TPU3HAKOB JICTUMOCTH

nenbix yucen: HOJ[ m HOK 18.02.2026
88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH

nensix uncen: HO u HOK 19.02.2026
89 [IpumeHeHre TPU3HAKOB JICITUMOCTH

HEJIBIX YHCEII: OCTATKH 110 MOJTYITIO 25.02.2026
90 [IpumeHeHne MPU3HAKOB AETUMOCTH

IEJIBIX YHCEJI: OCTATKH IO MOJIYITIO 25.02.2026

[IpumeHeHne MPU3HAKOB AETUMOCTH
91 IENIBIX YMCeIT: aNropuT™ EBKinaa s 26.02.2026

pelleHus 3314 B LIEJIbIX YHCIax
92 Kontponbnas padota: "Teopust menbix

gucen" 02.03.2026
93 Cucrtema ¥ COBOKYITHOCTh YPaBHECHHIA.




PaBHOCHUIIBHEIC CHCTEMBI M CICTEMEI-
CJICACTBUA

04.03.2026

94

95

96

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaIbHbIX
ypaBHEHUI

OCHOBHBIE MCTOJbI PCIHICHUA CUCTEM U

COBOKYITHOCTEH MppPaLMOHATbHBIX
YpaBHEHUN

04.03.2026

05.03.2026

11.03.2026

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX
yYpaBHEHUHU

11.03.2026

98

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

12.03.2026

99

100

101

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECcKux
ypaBHEHUU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
yYpaBHEHUN

[IpumeHeHne cucTeM K pelIeHUI0
MaTeMaTUUYECKUX 3a7ad U 3a7a4 u3
pa3IMYHBIX 001acTe HAYKU U pealbHOM
YKU3HU, MHTEpIPETaLs OTy4YEHHBIX
pe3yJIbTaToB

16.03.2026

18.03.2026

18.03.2026




102

103

104

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3InyYHbIX 00JacTel HayKH U peasibHOI
YKU3HU, UTHTEPIPETALUs TIOTy4YEeHHBIX
pe3yJbTaToOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3IN4YHbIX 00JacTel HayKH U peabHOI
JKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yIbTaTOB

PanmonansHbie YpaBHCHHA C ITapaMEeTpaMu

19.03.2026

23.03.2026

25.03.2026

105

KonTponpHas padora: "Cucremsl
paluOHaJIbHBIX, UPpPALIUOHATIBHBIX
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
ypaBHeHUI"

25.03.2026

106

107

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanonanbHbBIE CUCTEMBI C napameTpamMmu

26.03.2026

06.04.2026

108

UppanmonanbHble ypaBHEHUS,
HEPABEHCTBA ¢ ITapaMeTPaMHU

08.04.2026

109

110

HppannonaibHbIE CUCTEMBI €
napaMeTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

08.04.2026

09.04.2026

111

[TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

13.04.2026




112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C TapaMeTpaMu

15.04.2026

113

114

Jlorapudmuueckre CUCTEMEI C
napameTpamu
TpuroHoMeTpu4ecKue ypaBHEHHs C
napaMeTpamu

15.04.2026

16.04.2026

115

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

20.04.2026

116

117

118

119

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ncciaeaoBaHUE
MaTeMaTHYECKHX MOJICIICH peaTbHbIX
CUTyalMil C MIOMOUIBIO YPABHEHUH C
napameTpamMu

[Toctpoenue u uccnenoBanue
MaTEMAaTUYECKUX MOJENIEN PEATIbHBIX
CUTYalUH C IOMOILBIO CUCTEM YPABHEHUM
C rmapaMeTpaMu

IToctpoenue u ucciegoBaHue
MaTEeMaTUYECKUX MOJIENIEH pealbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpaMu

22.04.2026

22.04.2026

23.04.2026

27.04.2026

120

KonTponbhas pabota: "3anaun c
napamerpamu”

29.04.2026

121

122

[ToBTOpenme, 0600IIEHNE,
cucTeMarn3anus 3HaHuil: "YpaBHEeHH"
[ToBTOpenue, 06001IeHNE,
cucTemMatusanus 3HaHuil: "YpaBHeHus"

29.04.2026

30.04.2026




123

[ToBTOpeHnue, 06001ICHNE,
cHucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHEHUI"

04.05.2026

124

125

126

[ToBTOpeHnue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencrpa"
[ToBTOpEeHmE, 0600IICHNE,
cucrtemaTusanus 3Hanuil: "HepaBencTra"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

06.05.2026

06.05.2026

06.05.2026

127

[ToBTOpenue, 06001ICHNE,
cucremarusauus 3Hanuii: "[IlpousBogHas u
e€ npumeHeHue"

07.05.2026

128

129

130

[ToBTOpEHHE, 0000IIECHHE,
cucremarusanus 3HaHui: "IlponsBogHas u
e€ npuMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuit: "[IpousBogHas u
e€ npuMeHeHue"

[ToBTOpenue, o6odIIEHKE,
cucTemaruzanus 3HaHuit: "MHTerpan u ero
npuMeHeHue"

13.05.2026

13.05.2026

14.05.2026

131

[ToBTOpenwme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkunn"

18.05.2026

132

133

[ToBTOpenue, 06001ICHNE,
cucreMarusanus 3HaHui: "OyHkunn”
[ToBTOpenue, 06001ICHNE,
cucreMaru3aius 3Hanuit: "Oykuun"

18.05.2026

20.05.2026

134

Hrorosast koHTpOIBHAs paboTa




20.05.2026

[ToBTOpEeHme, 0600IICHNE,

135 CHCTeMaTH3aIvs 3HaHUI 1 21.05.2026
136 [ToBTOpEeHmE, 0000IICHNE, 1
cHUCTeMaTH3aIus 3HAaHUI 25.05.2026
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




Hpnioxenne 1
JIMCT KOppeKTHPOBKHU padoueii MporpaMmbl (KaJeHIAPHO-TEMATHYeCKOr0 MJIAHUPOBAHMS)
[Ipenmer: anredbpa 1 HauanO MaTEMATUYECKOTO AaHATIU3A

Kiacce: 11
2025/2026 yuebHblit roj
Ne Tema KosnmuecTBo yacos jara [Ipuunna Croco6
ypoka ITo JAaHO KOPPEKTUPOBKHU KOPPEKTUPOBKHU
TJIaHy
wiad | Qaxr
VYuurenb J.®.Koxun
«CormnacoBaHo»

3amectutens nupekropa o YBP MBOVY «llle6anuuckas COILL um. B. . ®omuuéray O. B. Kppuiosa







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna ¥ BEIYHUCICHHS
11 OnepupoBaTh MNOHATHUSAMH: pPALMOHAIBHOE U JICHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsSI U AECATUYHAS IPOOb, POIICHTHI
12 BeimonHATe  apudmMeTrnyeckue  Omepaluu ¢ PAalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACIIAMHU
13 BeimonHsTh TpUOIMKEHHBIE BEIYMCICHNUS, HCIIONB3YsI TPAaBUIIa OKPYTJICHNUS,
' JieNaTh IPUKHUIKY U OLICHKY Pe3yJIbTaTa BBIYMCICHHH
OnepupoBaTh NOHATHSMH: CTEIEHb C IIETBIM ITOKA3aTesieM, CTaHIapTHas
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
' UCIIOJIb30BaTh MOJXOAIIYI0 (OpMY 3alMCH ACHCTBUTEIBHBIX YUCEN IS
peLIeHUs MPAKTUYECKUX 33/1a4 U ITPECTABICHHS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJIBHOTO YTJIa;
1.5 WCIIOJIb30BaTh  3allMChb  NPOU3BOJIBHOTO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHeHUS 1 HEpaBEHCTBa
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPaBEHCTBO, IIEJOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeimonHATe TpeoOpa3oBaHusi TPUTOHOMETPUIECKUX BBIPAKEHUH M peIaTh
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeinonuaTe mpeoOpa3oBaHusl LENbIX, PALMOHANBHBIX U HpPpalMOHAIBHBIX
2.3 BBIDQKEHUI ¥ pemaTh OCHOBHBIE THITBI LENBIX, pPAlUOHAIBHBIX U
UppaIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHHMs M HEPaBEHCTBA Ul pPELIEHHUsS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HayKu U peabHON )KU3HU
MogenupoBaTh peajbHBIE CHUTyalld Ha S3bIKe anreOpbl, COCTABISThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBUIO 3a/laud, MCCIEI0BaTh
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlrapara ajareopsl
3 OyHkmn 1 rpaduku
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh

ONpeNieIeHuss W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe (YHKIUU

OnepupoBaTb MOHATUSIMHU: YETHOCTH W HEUYETHOCTh (QYHKIMH, HYIH

3.2 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHEHHUI
3.4 Crtpouth U yuTaTh rpaduKy TUHEWHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHOU (DYHKIIMU C LEJBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JI1 HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pelIeHUuU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOM JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hauana marematnyeckoro aHnaamsa
41 OnepupoBaTh TMOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reOMEeTPHYECKasi POTPECCHH
4 OnepupoBaThb TOHATUAMHU: OECKOHEUHO YyOBIBAIOIIas TreoMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOIIeH reOMEeTPHUUECKON MPOTrPECCHH
4.3 3aaBaTh MOCIEAOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENILHOCTEM U Mporpeccuid  amis
' pEIICHUs PeaTbHBIX 33729 MPUKIIATHOTO XapaKTepa
5 MHo>kecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig — ONMCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 33/1a4 U3 JPYTUX YUeOHBIX
peIMETOB
53 OnepupoBaTh  MOHATUSIMH:  ONpEACICHHE,  Teopema,  CIIEACTBHE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTeIbHOIi MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BEIYUCICHUS
OnepupoBaTh TOHATHSAMH: HATypaJIbHOE, IEJIO€ YHCIIO; HWCIOJIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIBIX YHUCEJ, Pa3JIOKEHHWE YHCIa Ha MPOCThIE
MHO>KUTENH TSl PEIICHUS 33129
1.2 OrnepupoBaTh MOHATHEM: CTEIICHB C PAITMOHAILHBIM MTOKA3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypalIbHbBIE
' JorapuMel
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH CBOWMCTBA CTENMEHHM [UISI TPeoOpa3oBaHUs  BBIPAKEHUI,




ONCprUpOBaTh MOHATHUAMHU: IIOKA3aATCIILHOC YPABHCHUC U HCPABCHCTBO,
pe€iaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

BeimonHATe  1peoOpa3oBaHusl BBIPAKCHUN, COAEPIKAIIMX JIOTapu(MBI,

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHus npocTelimx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLEHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIS pelIeHUs MPaKTHUYECKUX
3aja4
95 Haxonuts pemeHus npoCcTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
' ypaBHEHUI U HEPABCHCTB
MogenupoBaTh peajbHble CUTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.6 BBIPQ)KEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 3aJauH,
HCCIIEIOBATh MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl
3 OyHkuuu u rpapuku
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIHMH, HauOoJblIee H
' HauMEHbIIee 3HaueHUsl (QYHKUIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX IS
uccrnenoBanus (QyHKIMH, 33JaHHO rpaduKoM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
3.2 TPUTOHOMETPHUYECKMX (DYHKIMI; H300pakaTh WX Ha KOOPAMHATHON
IJIOCKOCTH UM UCIIOJIb30BATh JJIsl PELLICHUS] ypPaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUIN
' U MCII0JIb30BaTh UX Ul PELICHUs CUCTEMbI JIMHEHHBIX YpaBHEHUN
34 Ucnonwp3oBathk rpaduku (QyHKUMHA IS HCCIENOBAHMS IPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX JAUCIUILIIH
4 Hauama MmaTeMaTH4eCKOro aHajan3a
OnepupoBaTh MOHATUAMU: HeNpepbIBHAS (QYHKIMS, TPOU3BOIHAS (QYHKIIUY;
4.1 UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HPOM3BOJHOW JUIA
peleHus 3a1ad
49 Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTh PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOEHUIO TpadUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUISI HAXOXKIEHUS HAWJIYUIIErO PELICHUs B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMUYECKHX, 3a7a4yax
45 OnepupoBaTh MNOHATUSAMH: MEpBOOOpa3Has M HWHTErpaji; IOHUMATh
' reoMEeTpUYECcKUil U (PU3NUECKH CMBICIT HHTETpaja
46 Haxoauts nepBooOpasHble AJIeMEHTAapHBIX (YHKIHHA, BBIYUCISATH UHTETPA

o popmysne HeroTona — Jleitbnuna




4.7

Pentate MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 "
(bU3NIeCKOro XapakTepa, CpeCTBAMHI MaTeMAaTHIECKOTO aHaIH3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOU, TMPOLIEHTHI,
11 OecKOHEeUHbIE NTepUoANYECKHE IpoOU. Apr(MeTHIecKre onepalnuy ¢ palMoHaIbHbIMU
' YucIaMH, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PeLIeHUs NIPUKIIAJHBIX 3a/1a4 U3 Pa3jInYHbIX OTpAciel 3HaHUM U peanbHOM KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAbHBIC U UPPAIMOHAIBHEIC YnciIa. ApUPMETHICCKHE
1.2  onepauuu c AEHCTBUTEIbHBIMM uuciaMH. [IpuOnkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUH
Crenensb ¢ nienbiM nokaszareneM. CtangapTHas popma 3anucu AeCTBUTENFHOTO YHCIA.
1.3 = Hcnonw3oBanue moaxomsmierd (GopMbl 3alIMCH ACWCTBUTEIBHBIX YHCET U PEUICHUS
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apuMEeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YUCJIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPE0Opa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemrenne nppaiimOHaIBHBIX YPaBHEHUN U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a/1a4 U 33]1a49 U3
' Pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHOo oOparHbIE
' (GyHKIUH
3. Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHMd ¢yHkuuu. Hynmu ¢dyHknum.
' [TpomMexyTKH 3HAKOTIOCTOSTHCTBA. UETHBIE M HEUETHBIC PYHKITUU
3.3  CrenenHast (QpyHKIM ¢ HATypaJIbHBIM M LIEJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKpPYKHOCTb, OIpPEICIEHHUE TPUTOHOMETPUUYECKUX (QYHKUIUN
' YHCIIOBOTO apryMEeHTa
4 Hauana maremMaTHueckoro aHaimsa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJlaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIC
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas mporpeccuu. beckoHeuHO —yObIBarolas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. Cymma OeckOHEYHO yOBIBalOLIEH TIeoMeTpuyecKon
' nporpeccuu. Popmyna CIOXKHBIX HpOLEHTOB. lcmonb30BaHue mporpeccuu amis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara Jjs ONHCaHUs peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LEIbIX Yncell
1.2 Crenensb ¢ palluOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEeHCTBa
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS] U HEPAaBEHCTBA
26 CucTeMbl THHEWHBIX ypaBHEHUH. Pelienne npuKkiIaHbIX 3a/1a4 ¢ TTIOMOIIBIO CHCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHUH M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX 3aJay
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe! HAYKU U peaslbHOW KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbliee M HauMeHbllee 3HAUYEHUE
(GYHKLINU HAa TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu




3.3

[oxa3zaTtenpHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TPaPUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKIMIA TSI HCCIIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT TpPU pEIICHUH 3a7ad W3 JPYIHX YUYEOHBIX IPEIMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTu4eckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOX HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyeMEHTAPHBIX (QYHKIUH. DOpMYIbl HAXOXKICHHS TPOU3BOIHOM
' CYMMBI, TIPOM3BEICHUS H YaCTHOTO (DyHKIIUN
[lpumeHeHHe TPOM3BOMHONW K WCCICIOBAaHWI0O (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCcTpeMyMbl. HaxoxkieHre HauOOJIbIIer0o W HAaMMEHBIIETO 3HAa4YeHUs (YHKIMH Ha
OTpe3Ke
[IpumeHeHre MPOU3BOTHOM JUTSI HAXOXKACHHUS HAWITYYIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMmysoi wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WHTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhIUUCIIeHHE WHTErpaja Imo

dopmyne Hetotona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpedoBaHus

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

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpallii HaJl MHOXCCTBAMMU;
YMEHHE UCIOJB30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbBIINH 00Iunit
JeNuTeNb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTeneHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIbBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAayYKH U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTeJbHOM K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlrapara MaTeMaTHYecKOro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIr0O MOACIHMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 3a1a4 U3 APYruX y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOU
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHe W3BIIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C [OMOIIBIO TabmMIl W JAuarpaMM; HUCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C IPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

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

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCITH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPAaCHpelesieHHEe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpPEACICHHUN I PEIICHUs 3a7ad;
3HAKOMCTBO C MOHSTHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHMIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NCPHNCHAUKYIIAPHOCTh IIPAMBIX H HHOCKOCTeﬁ, yrojia MeExKAay IIpPIAMbIMHU,
Yroa MEXAy MpsAMOM U IUIOCKOCTBIO, YroJl MEXKIy IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSIMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YecKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaienenumnes, MOpu3Ma, NUpaMmuaa, (Gurypa U TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IWIIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C OMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio ¢Guryp 1mo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU, YMEHHE BBIUUCIISTH T€OMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJBHOTO  TapaUIeNICUIe1a, MTUPAMUABI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BLI6I/IpaTI> HOI[XOI[SIIJ_[I/II\/’I METOJ AJId pCHICHUS 3alav4i; IOHUMAaHUC
SHAYUMOCTH MATCMATUKH B HU3Y4YCHHU TPHUPOAHBIX U 06HI€CTB€HHI>IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

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

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

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

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toka3zarenbHble U JOrapupMUUECKre HEPaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




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

3 ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHus (QyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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