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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «Anredpa v Havajla MAaTeMaTHYEeCKOTO aHaIN3a» SBIIAETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOrpaMMe CpeHEro o01ero oopa3oBaHus, MOCKOIbKY, C OJIHON
CTOPOHBI, OH 00ECIeUrNBAET MHCTPYMEHTAIbHYIO 0a3y ISl M3Y4YeHHs] BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JApPYroil CTOPOHBI, (POPMHUPYET JIOTHUECKOE U aOCTPaKTHOE
MBIIIJICHHE OOYy4YaloIMXCsd Ha YpOBHE, HEOOXOJMMOM i OCBOCHUSI WH(DOpPMATHKH,
0OI11IeCTBO3HAHMSI, UCTOPHUM, CIOBECHOCTH W JPYTrUX IUCHUIUIMH. B pamkax JaHHOTO
y4eOHOro Kypca oOydaroniuecsi OBJIQJIEBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMN
HAyKH, KOTopas (GOpMyJIUPYeT CBOM IOCTHXKEHUSI B MaTeMaTUYECKOi opme.

Y4eOHblil Kypc anreOppl ¥ HayaJl MaTEeMAaTUYECKOTO aHajin3a 3aKjaJbIBacT OCHOBY
JUTSl YCTIIIITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHUSI OCHOBHBIX
TEHJACHLIUN Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM JKU3HHU, [T03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BATH HMX
JUIsl JanbHEeNIero ooOpa3oBaHusl U B MOBCEIHEBHOM XU3HU. B TO ke Bpemsi oBiajcHUE
aOCTPAaKTHBIMU W JIOTUYECKH CTPOTMMHU KOHCTPYKIHUSMHU aiareOpsl U MaTEeMaTHYECKOIro
aHallu3a pa3BUBAeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb,
JOKa3bIBaTh YTBEPXKACHUS C TOMOLIBIO HHIYKUMH W PACCyKJIaTh JEAYKTHBHO,
UCITI0JIb30BaTh 0000IIEHNE U KOHKPETU3ALNIO, A0CTparupoBaHUe U aHAJIOrUIo, (popmMupyer
KpEaTUBHOE U KPUTHUECKOE MBIILIICHHE.

B xone nzydyenus yueOHOro Kypca «Anredpa U Hayana MaTeMaTHUYECKOrO aHAJIU3a»
oOyuyaromuecs: NoJy4aroT HOBBIM OMNBIT PELIEHUS MPUKIATHBIX 3a7a4, CAMOCTOSTEILHOTO
IIOCTPOEHUSI ~MAaTEMaTHYECKUX  MOJEJIE  pEaNbHbIX  CUTYyallMii, HWHTEpIpeTalnun
MOJIYYEHHBIX PEIICHUN, 3HAKOMATCA C MPUMEpPaMU MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEN B
OpUpOAE, HAYKE U UCKYCCTBE, C BBIJAIOMIMMHUCS MATEMATHUYECKUMHU OTKPBITHSIMU U HX
aBTOPAMH.

VY4eOHbIil Kypc 00saaeT 3HaUUTEIbHBIM BOCIUTATEIBHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yeTcsl Kak yepe3 yueOHbIi MaTepuall, ClloCOOCTBYIOIIHNM (POPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M uyepe3 cnenupuky ydeOHOM [eATEeTbHOCTH, TpeOyrolen
IPOJOJKATEIbHON KOHUEHTpAllMM BHHUMAHMS, CaMOCTOATENbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 NOJIyYECHHBIN PE3yJIbTAT.

B ocHoBe Mmeroauku oOyueHus ainrebpe M HadyalaM MaTeMaTHMYeCKOTO aHalu3a
JICKUT IEATETIbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykrype ydeOHOro kypca «Anredpa M Hayajla MaTeMaTHUYECKOTO aHaln3a»
BBIJICJIEHBI CIEAYIOIINE COJEPKATEIbHO-METOIUYECKHE JIMHUM: «Hucaa U BBIYUCICHUSY,
«Dynkuu U tpadukm», «YpaBHEHUS W HEpaBeHCTBa», «Hawama maremaruueckoro
aHanu3a», « MHOXECTBa U JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKNE JIMHUN
U3y4aloTCsl Ha TMPOTSHDKEHUU JABYX JieT OOydeHHs Ha YpOBHE CpEaHero oOIero
00pa3oBaHMsl, €CTECTBEHHO MAOMOJHSS APYr Apyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMu M pasfenamu. J[aHHbIM y4eOHBIM Kypc SIBISIETCS WHTETPaTHUBHBIM, MOCKOJBKY



o0benuHsAeT B cebe coaepikaHne HECKOIbKUX MaTeMaTHYeCKUX TUCIUIUIAH, TaKUX Kak
anredpa, TPUTOHOMETPHSI, MATEMATHIECKUN aHaN3, TEOPUsi MHOXKECTB, MaTeMaTHIeCKas
joruka u apyrue. [lo Mepe Toro kak oOywaromuecs OBIaJeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  afnmapaTtoM, |y  HHUX  TOCIeoBaTelbHO  (GOpMHpYEeTCs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pPEalbHOW CHUTYyalluu,
NPUMEHSATh 3HAHWS, TOJYyYCHHBIE TPH W3YYCHHH YYEOHOro Kypca, JUIsl pelieHUs
CaMOCTOSITENIBHO  COPMYJIMPOBAHHOM  MaTeMaTHYeCKOM  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopepxarenpbHO-MeTOAMYECKass JUHUA «Yucina W BBIYUCICHUS»  3aBepIIAcT
dbopMHpOBaHNE HABBIKOB MCIIOIB30BAHUSA JEHCTBUTEIBHBIX YHCEI, KOTOpOE ObUIO HA4aTo
Ha ypOBHE OCHOBHOTO 001Iero odpa3zoBanms. Ha ypoBHe cpemHero oomero oopa3oBaHus
oco0oe BHHMaHUE YAesieTcs (OPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCIICHHA,
BKJIFOYAIOININX B c€0sl MCIOJIb30BAaHUE PA3IMYHBIX (POpPM 3alucy 4ucia, yMEHHUE JeNaTh
MPUKUJIKY, BBITIOJHATH MPUOIMKEHHBIEC BHIYUCIICHHS, OIICHUBATh YKCIIOBBIC BBIPAKCHUS,
paboTaTh ¢ MaTeMaTHYECKMMHU KOHCTaHTaMU. 3HAKOMbIE OOYy4YaronIuMCS MHOXKECTBa
HATypadbHBIX, TIICJBIX, PAIHOHATBHBIX M JEHCTBUTEIBHBIX YHCEN JIOTOJHSIIOTCS
MHOXE€CTBOM KOMIUIEKCHBIX 4Hucel. B KaXkaoM U3 3THX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE eMy crienudUuuecKue 3aJa4u 1 Olepaluu: JIeJICHUEe HalleJI0, ONEPUPOBAHNE
OCTaTKaMHd Ha MHOXXECTBE II€JIbIX 4YHCEeJ, OcOoOble CBONCTBAa pAIlMOHAIBHBIX U
UppalMOHAIBHBIX YKCEN, apuMETHUYECKHE OIEpalri, a TaKXke HW3BICYECHUE KOPHS
HaTypaJbHOM  CTENMEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4yuced.  braromaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO Kpyra UCIHOJIb3yeMbIX 4YHCET U 3HAKOMCTBY C
BO3MOXKHOCTSIMH HMX TPUMEHEHHS [JIs peIIeHUs pa3nyHbIX 3amad  (popmupyercs
MPEICTABICHUE O €IUHCTBE MAaTEMAaTUKH KaK HAayKd M €€ POJHM B MOCTPOCHUU MOjeIeH
peabHOr0 MUPA, IUPOKO UCTIOIB3YIOTCS 0000IIEHUE U KOHKPETU3AIIHS.

Jlunust «YpaBHEHUS U HEPABEHCTBA» Peau3yeTcsl Ha MPOTSHKEHUU BCETO 00ydYeHUs
Ha YPOBHE CpEIHEro olmiero o0pa3oBaHus, MOCKOJIBKY B KaKaoM pasnene [IporpamMmbl
MPEIYyCMOTPEHO pelIeHHUE COOTBETCTBYIONMMX 3amad. B pesynbprate oOywaroimuecs
OBJIAJICBAIOT PA3IMYHBIMH METOJAMH DEIICHHUS pPAIMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUUCCKUX YpPaBHCHH, HEPABCHCTB U
CHUCTEM, a TaKXke 3a7ad, cojAepKalux mnapaMmeTpbl. [lomydeHHBIE yMEHHUSI HIUPOKO
WCIIOJIB3YIOTCSl TIPU UCCJIENOBAHUM (PYHKIIUH C MOMOIIBIO TPOWU3BOJHOM, TIPHU PEIICHUH
NPUKIAAHBIX 33/lad M 3a/lad Ha HAaxOXXJEHHWE HaWOOJIBIINX W HAWMEHBIIUX 3HAYeHUU
byukiuu. JlaHHas cojep:kaTeiabHas JMHUS BKIIOYaeT B ceOs Takxke (popMupoBaHue
YMEHUH BBINIOJIHATh pacuéTel 1O QopMynaMm, MpeoOpa3oBaHUs PaIlMOHATBHBIX,
UPpALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TakKe BBIPAKCHU,
coJiepKalux CTerneHu u Jorapudmel. biaromgaps n3ydennro anredpandeckoro mMarepuana
MPOUCXOUT JaNbHEHINee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPaKTHOTO MBIIIICHUS
oOyuarommxcsi, GOPMUPYIOTCS HABBIKA JICIYKTHUBHBIX PACCYXKICHHUM, padOThl C



CUMBOJIbHBIMU (hOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEW M 3aBUCUMOCTEH B BUJE
paBEHCTB W HepaBeHCTB. Anredpa npeziaraet 3pGeKTUBHbIE HHCTPYMEHTHI ISl PEILICHUS
NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HalAJHO JEMOHCTPHUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepkarenpHo-MeToauueckas TMHUs «DyHKIMY U rpauKmy» TECHO MeperieTaeTcs
C JpYrMMH JHUHUSIMH Y4Y€OHOro Kypca, IIOCKOJbKY B KAaKOM-TO CMBbICIE 3a4aéT
NOCJIEIOBATEIbHOCTh M3Y4YEHHUs Marepuana. M3ydeHue CTENeHHOW, I0Ka3aTelbHOM,
JorapuMUYECKOH W TPUTOHOMETPUYECKUX (YHKIUNA, HX CBOHUCTB U TpaduKoB,
UCIOJIb30BaHUE (YHKIMA [JIs1 pelieHusl 3ajad U3 APYruX Yy4eOHbIX MpPEeIMETOB U
peanbHOM KU3HU TECHO CBSI3aHO KAK C MAaTEMAaTHUYECKUM aHAJIM30M, TaK U C PEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHuE yAenseTrcsa (HOPMHUPOBAHHUIO
YMEHUS BBIpaXaTb (POPMYyJIaMH 3aBUCUMOCTHM MEXKIY pPa3IUYHbIMA BEJIUYHHAMM,
UCCIIEIOBaTh IMOJyYeHHble (QYHKIUM, CTPOMTh UX TIpaduku. Marepuan 3Toi
COJICpXKATEJNIbHOM JIMHWM HAlEJIEH Ha pa3BUTHE YMEHUM M HABBIKOB, I103BOJIIOIIMX
BBIPAKATh 3aBHCHUMOCTH MEXIYy BEJIMYMHAMU B Pa3IU4YHOW (QopMe: aHAIMTHYECKOM,
rpaguueckoil u cioBecHo. Ero m3ydueHue cnocoOCTBYET Pa3BUTHIO aJITOPUTMHYECKOIO
MBIIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIMH, UCII0JIb30BAHUIO aHAJIOTHIA.

CopnepxarenpHass JuHUA «Hagama maTemMaTH4ecKOro aHaiau3a»  IIO3BOJSET
CYLIECTBEHHO pAacIIUpUTh KpPyr KaK MaTeMaTH4YEeCKUX, TaK M IPUKIAJHBIX 3a1ad,
JOCTYITHBIX OOYYAIOIIMMCS, TaK KaK Yy HHX MOSIBJISIETCS BO3MOYKHOCTh CTPOUTH I'paduKku
CJIOKHBIX (PYHKUHUU, ONMPEAENATh UX HAauOOJBIINE U HAMMEHBIINE 3HAUYEHUS, BBIUUCIATH
wiomanu Guryp u o0bEMBI Tell, HAXOJIUTh CKOPOCTH M YCKOpEHHs IpoleccoB. [laHHas
coJiepKaTeNbHas JIMHKUSI OTKPBIBA€T HOBBIE BO3MOXKHOCTH IOCTPOEHUS MAaT€MaTHYECKHX
MOJIEJIEN peabHbIX CUTYyAlUi, O3BOJISIET HAXOAUTh HAWTydlllee PEIIEHUE B IPUKIIAIHBIX,
B TOM YHCJIE€ COLUMAJIbHO-DKOHOMHYECKHMX, 3a/ladyaX. 3HAaKOMCTBO C OCHOBaMHU
MaTEMaTUYECKOro aHajdu3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTo, (QopMaiabHO-
JOTMYECKOTO0 M KPEaTUBHOIO MBILIUICHUS, (OPMUPOBAHUIO YMEHHUI pacno3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuarouiecs y3HatoT
O BBIIAIOIIMXCS Pe3yibTaTaX, MOJIYYEHHBIX B X0/I€ Pa3BUTHSI MAaTEMAaTUKHU KaK HAyKH, U 00
UX aBTOpax.

CopepkarenbHO-MeTOAMYECKask JIMHUA «MHOXECTBa M JIOTMKa» BKJIIOYAET B ceOs
DJIEMEHTBI TEOPUM MHOYKECTB W MATEMaTUYECKON JIOTMKU. TeopeTMKO-MHOKECTBEHHBIE
IPENCTABICHNUS. NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MAaTeéMaTUKA M IPEAJIararor
HauOoJiee YHUBEPCAIBbHBIM S3BIK, OOBEAUHAIONIMNH BCE pa3ieiibl MaTeMaTUKU U €&
PUIOKEHUH, OHU CBSI3bIBAIOT Pa3Hble MATEMATUUECKHUE TUCHUIUTMHBI U UX MIPUIIOKEHUS B
enuHoe 1enoe. I[loaTromMy BakHO JaTh BO3MOXKHOCTH OOydYaromieMmycsi IOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOM MAaTEMAaTHUKW M MCIOJIb30BaTh €ro s
BBIPAKEHHSI CBOUX MBICIIEH. JIpyrMM BaKHBIM IPU3HAKOM MAaTEMATUKH KaK HayKH CIEAYeT
MpU3HATh CBOWCTBEHHYIO €Ml CTpPOrocTh OOOCHOBAaHUM W Cl€OBaHUE OMNpPeACIEHHBIM



IpaBWJIaM ITOCTPOCHUS JOKa3aTeIbCTB. 3HAKOMCTBO C JJEMCHTAMH MAaTeMaTHYCCKOU
JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIICHUS! 00yUJaIONUXCS, TTO3BOJIICT UM
CTPOUTH CBOHM PACCYXKJCHHS Ha OCHOBE JIOTHYCCKHX IpaBWI, (DOPMHPYET HaBBIKH
KPUTHYECKOT'O MBIIIICHHUS.

B yueOHOM Kypce «AnreOpa M Hayalla MaTeMaTHYCCKOrO aHAIA3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICIMPOBAHUSA, KOTOPBIC IPU3BAaHBI CIIOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB ITOCTPOCHHSI MOJICIICH PEaTbHBIX CUTYAIlN, UCCIICOBAHHS ITHUX
MOJIEJICH ¢ MOMOIIBIO amapara aareOpsl ¥ MaTEMaTHYECKOI'0 aHajln3a, HHTEPIpPETaI[H
IOJIyYEHHBIX Pe3yabTaToOB. Takue 3a1aHus BITICTCHBI B KXKIBIA U3 Pa3/IeIOB IPOrPaAMMBbIL,
IIOCKOJIbKY BeCh MaTepHall y4eOHOro Kypca IIHPOKO HCIOJIB3YETCS JUIS PEHICHHS
NPHUKIATHBIX 3a71ad. [Ipy pemeHur peajbHBIX NPAKTHUYSCKHUX 337a4  00ydJaromuecs
pa3BHUBAIOT HAOJIIOIATEIIBHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCTIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpodieMy. [lesTeNbHOCTh 10
(GOPMUPOBAHHIO HABBIKOB PEHICHUS MPHUKIATHBIX 3a/ad OpPraHM3yeTCs B TIpoIecce
U3YYCHHUS BCEX TeM y4eOHOro Kypca «AyreOpa U Hadajga MaTeMaTHYECKOTO aHATH3ay.

Ha usydenme ydeOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYCCKOTO aHaJIA3a»
oTBoauTcs 272 4daca: B 10 kmacce — 136 yacoB (4 yaca B Heaemo), B 11 kimacce — 136
qacoB (4 4aca B HEJIEJIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mepuoauueckue Jpoou. IlpuMeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmxE€HHbIC BBIYUCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS 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, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue ypaBHEHUSI. OcHOBHBIC METOJIbI penieHus

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



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OrnpenenuTenb MaTpullbl 2X2, €ro TeOMETPUYECKHI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPHIL U ONPEIETUTENECH.

[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.

DyHKIUHN U TPAPUKH

Oynkuusa, crnocoObl 3afanus (yHKIUU. B3anMmHO o00paTHBIE (QYyHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUUU. [leproauyeckue
¢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.

CreneHHas (QyHKIMS ¢ HaTypajdbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMNA 151 peLIEHUs YPABHEHU.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIBLHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepsiBHble (GyHKIME W WX CBOMCTBA. TOYKHM pa3pbhiBa. ACHMMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (POpPMBI
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 PEIICHHS (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3ATENIbHBIX U JOTapU(PMUUYECKUX YPABHEHU.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
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 pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJIIOH WU TpaPUKOM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTETrpana s HAXOXIEHUS IUIOMAACH TMIOCKUX GUryp 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 HAYAIJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  OO0IIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTrusXx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPodEeCCUOHAIBHOM  JIESITETbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OpHECHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUK W MaTeMaTUYeCKOW KyJIbTypOW KakK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI 17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOMMOTO aHAIN3A;

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

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

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

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

IPOTHO3UPOBATh BO3MOKHOE pPa3BUTHE IpOLlecCa, a TakKE BbBIABUTATh
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 PA3IUYHBIX TUIOB, aHAJTU3HPOBATH,
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 KPUTEPHUSIM.

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 MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

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 HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca 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 IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3ajay, MPUHUMATh I1€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 (00CykaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BBIUMCIICHUS, TIpaBUiIa OKPYTIICHUS, TPUKUJIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JAHHBIX;

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 MOHATUAMU: 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,
PaBHOCHUJIbHBIE YPAaBHEHUS U YPABHEHUSI-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 € UeNbIMH KO3(PUIMEHTaMU, KOPHM MHOIOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKUU 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 IOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpHUIl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUECcKHe (HOpMyIIbI i mpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
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 (YHKUMNA, TpapuK QyHKIHH,
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 (DYHKUUH,
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
HeIbIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has 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 TPUTOHOMETPUYECKUX (PYHKIIMI YMCIOBOTO 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 OMNEPUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH MMOHATUSIMHU: HENpPEpPbIBHbIE (QYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

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

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBAa HATypalbHBIX M LEJbIX UYHCEN, UCIOJb30BaTh MPU3HAKU AECIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

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

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

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

MPUMEHSIThH TpauuecKkre METO/IbI IJIs PEIICHUSI YpaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammapara aireOpsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWS Tpollecca, 3aJaHHOro (OpMYJIOoN WIn
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
MHOeCTBO, OTIepariy Ha/l MHOKECTBAMH U X
1 cBolicTBa. [ToBTOpEeHNE OCHOBHBIX MOHATHI 1
2 Juarpammel Diinepa-Benna 1
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOTO
3 ammapara ISl penieHus 3a1ad 1
JleicTBuTeNnbHBIC YKncia. ParmoHanbHbIE U
4 WppaIoHaIbHEIE YUCIIa 1
ApudmeTnuecKue ornepannu ¢ JeHCTBUTEIHHBIMU
5 YHUCIIaMHA 1
6 Mogynp AeCTBUTENBHOIO YHCIIA U €T0 CBOICTBA 1
Pannonanpueie uncia. OOBIKHOBEHHBIE U
7 JIECSITHYHBIC APOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1
MIEPUOUUYECKUE TPOOH
Parmonaneusie ynciaa. OOBIKHOBEHHBIE U
8 JIECSITHYHBIC APOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1
MIEPUOUUYECKUE IPOOH
9 [TpubnmkEéHHBIC BEIYMCIICHUS, PaBUIIA 1




OKpYTJICHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIUHCIIEHUH

IIpumeneHne apoOei 1 MPOIEHTOB TS PEIICHIS

10 MIPUKJIATHBIX 3a/1a4
[Ipumenenune npodeit 1 MPOLEHTOB JAJIs PEILICHUS
11 NPUKJIaIHBIX 3a0a4
OCHOBHBIE METO/IbI PEIICHHS LENBIX U APOOHO-
12 panrOHANTbHBIX YPAaBHEHUH 1 HEPAaBECHCTB
OCHOBHBIE METO/IbI PEIICHUS IENBIX U JPOOHO-
13 palMoOHaIbHBIX YPaBHEHUI U HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHHS LEINBIX U APOOHO-
14 panrOHANbHBIX YPAaBHEHUH 1 HEPABEHCTB
MHorowiensl OT OIHOW NepeMeHHo. Jlenenue
15 MHOTO4JIEeHa Ha MHOTOWIEH C ocTaTKoM. Teopema
bezy
MHOTrO4JICHBI ¢ LENBIMU KO3 (DUITUSHTAMH.
16 Teopema Buera
17 Pewenne cucreM TMHEMHBIX YpaBHEHUI
18 Pemenne cucreM TMHEMHBIX YpaBHEHUI
Matpuia cucTeMbl TMHEWHBIX YpaBHEHHH.
Ornpeaenurens MaTPUIBI 2X2, €T0
19

TeOMETPUUYECKUI CMBICI U CBOICTBA;
BBIYHCIICHUE €r0 3HAUCHUS




Onpenenurens MaTpULBI 2X2, ero
TEOMETPUUYECKUI CMBICI M CBOMCTBA;

20
BBIYHMCIICHUE €TO 3HAYECHUS
[IpumeHeHnne onpeaennTens sl peICHUs
21 CUCTEMBI JIMHENHBIX ypaBHEHUI
Pemenue nmpuknagHbIX 3a1a4 ¢ HOMOLIBIO
22 CHUCTEMBI JINHEWHBIX YPABHEHU
Pemenue nmpuknagHbIX 3a1a4 ¢ HOMOLIBIO
23 CHUCTEMBI JIMHEUHBIX ypaBHEHHM
Kontponbhas pabora: "PanonaibHble
24 ypaBHEHUS U HepaBeHCTBA. CUCTEMbI TUHEHHBIX
ypaBHEHUH"
®dyHKIH, CIOCO0bI 3a1aHus pyHKIUU. B3anMuo
25 obparabie GpyHkmu. Kommosumwmst GyHkimit
I'paduk pyHKIMN. DNeMeHTapHbIE
26 npeoOpa3zoBaHus rpa@UKoB (yHKITHIA
ObnacTp onpeeneHns 1 MHOXECTBO 3HAUCHHUH
27 ¢ysaknuu. Hynu ¢ysaknmu. [IpomexxyTku 3HaK
MOCTOSIHCTBA
Yéruple u HeuéTHbIe GpyHKIMH. [leproanyeckue
28 ¢ysknuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKIIUH
MaxkciuMyMbl 1 MUHUIMYMBI ()YHKIIHH.
29 Haubonpiee n HanMeHbIIee 3HaUCHUE (HYHKIUU

Ha TIPOMEXYTKE




Jluneitnas, KBaapaTu4Has U ApoOHO-TMHEWHAs

30 dhyHKIIUH
DJeMeHTapHOE UCCIIEI0BAaHNE U IOCTPOCHHUE
31 rpaduKoB dTHX PyHKIHH
OneMeHTapHOe UCCIe0BaHUE U IOCTPOEHHUE
32 rpaduKOB ATUX (YHKITHHA
33 Crenens c 1eI6IM ITOKa3aTeneM. bunom HeroToHna
34 Crenens c 1ea6IM IIoKa3aTeneM. bunom HeroToHa
CrenenHas QyHKIUS C HATYPAIBHBIM H TETBIM
35 nokazareneM. E€ cBoiicTBa u rpaduk
Kontponbnas padota: "Crenennas yHknus. Eé
36 cBoiicTBa u rpaduk”
ApudmeTrueckuii KOpeHb HATYPAIBHON CTETIEHH
37 U €T0 CBOMCTBA
ApudmeTnuecKknii KOpeHb HaTypaIbHOMN CTEIIEHU
38 U €T0 CBOMCTBA
[Ipeobpa3oBaHus YUCTOBBIX BHIPAKEHUIH,
39 COJIEpIKaIlIUX CTENIEHN U KOPHU
[IpeoOpazoBaHus YUCITOBBIX BBIPAKEHUIA,
40 COJIEpIKaIllUX CTENIEHN U KOPHU
[Ipeobpa3oBaHus YUCTOBBIX BHIPAKEHUIH,
41

CoZCpKaluX CTCIICHU U KOPHU




WppanmonansHble ypaBHeHHA. OCHOBHBIE

42 METO/BI PEeIICHNsI UPPAUOHAILHBIX YpaBHEHUH
Uppanmonansueie ypaBHeHusl. OCHOBHBIE

43 METO/Ibl PELIEHUS UPPALMOHATBHBIX YPaBHEHUI
WppanmonansHble ypaBHeHHA. OCHOBHBIE

44 METO/bI PELICHNS UPPALUOHAIBHBIX yPaBHEHUI
PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH

45 UPPaLMOHANBHBIX YPaBHEHUH
PaBHOCUIBHBIE TIEPEXOBI B PEILICHUN

46 MppalOHATbHBIX YpaBHEHUI
PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN

47 MPPaLMOHANBHBIX YPaBHEHUH
PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH

48 MPPaLMOHANBHBIX YPaBHEHUH
CgoiicTBa 1 rpaduK KOpHS N-0H CTENEHU KaK

49 (hyHKIMU 0OpaTHOM CTETIEHH C HATYPaIbHBIM
MOKa3aTesieM
CpoiicTBa 1 rpadik KOpHS N-OH CTENEHN KaK

50 (hyHKIIMU 00paTHOM CTETIEHH C HATYPaJIbHBIM
MOKa3aTesieM
Kontponbnas padota: "CBolicTa u rpaduk

51 KOpHsI N-0i1 crenenu. MppanmonansHble
ypaBHeHuUs"

52 CreneHs ¢ pallOHaJIEHBIM MTOKa3aTeNeM U e




CBOIiCTBa

CremneHb ¢ palMoHaIbHBIM IMOKA3aTEIeM U €8

53 CBOICTBa
CreneHs ¢ palioHaJILHBIM MTOKa3aTesleM U e
54 CBOIicTBa
55 ITokazarenpHas GyHKIMS, €€ cBOWCTBA U rpaduk
Hcnionb3oBanue rpadrka GyHKIUH IS pEIICHHS
56 YPaBHEHUI
HUcnons3oBanue rpaduka GyHKITUHN 1S pEIIeHUS
37 YPaBHEHUI
ITokazatenpHble ypaBHEHUS. OCHOBHBIE METOIBI
58 peLIeHNs IOKa3aTeNbHbIX YPaBHEHUH
ITokazatenpable ypaBHEHHS. OCHOBHBIE METOIBI
59 peLIeHNs TIOKa3aTeNbHBIX YPaBHEHUH
[lokasarenbHble ypaBHeHUs.. OCHOBHBIE METOABI
60 pelIeHns moKa3aTeNbHBIX YPaBHEHUN
Kontponbnas padota: "I[lokazarenbHas GyHKIU.
61 ITokazarenbHble ypaBHEHUS"
62 Jlorapudm uncia. CoiicTsa jorapupma
Jlorapugm uncna. ColicTBa Jorapudma
63

64

Jlorapudm uncna. CoiicTsa norapupma




Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI

65
66 Jecartudnbie 1 HATypalbHBIE JIOTapUPMBI
IIpeobpazoBanme BEIPAKCHHM, COIEPIKAIIIX
67 JorapuQmbl
[IpeoOpazoBaHue BRIpaKEHUH, COMEPIKAIIIIX
68 norapuMbl
[TpeoOpa3zoBanue BeIpaXCHUH, COAEPKAINX
69 JorapuQmel
Jlorapudmuyeckas QyHknus, e€ cBoiicTBa U
70 rpadux
Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U
71 rpaduk
HWcnonp3oBanue rpaduka QYHKIUH IS PEHICHUS
12 ypaBHEHUI
Wcnonp3oBanue rpaduka GYHKLIUH I PELISHUS
73 YpaBHEHUI
Jlorapudmudeckre ypaBHeHus. OCHOBHBIE
74 METO/BI PELICHHUS JIOTapU(PMUUECKIX YPaBHEHUN
Jlorapudmudeckue ypaBHeHHs. OCHOBHBIC
75 METO/BI PELICHHUS JIOTapU(PMUUECKIX YPaBHEHUN
Jlorapudmudeckre ypaBHeHus. OCHOBHbIE
76

METO/IBI PEIICHHUS JIOTApUPMIUUECKIX YPpaBHECHHN




PaBHOCUIIBHEIC MEepexXoabl B pCIICHUN

7 JorapupMUIecKux ypaBHEHUH
PaBHOCUBHBIE TEPEXOBI B PEILICHUN
8 norapupMUIecKux ypaBHEHUH
Kontponbnas padota: "Jlorapudmuueckas
79 ¢dynkmus. Jlorapudpmudeckrne ypaBHeHUS"
CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
80 YHCIJIOBOT'O apryMeHTa
CuHycC, KOCHHYC, TAHI'€HC U KOTAaH['€HC
81 YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YUCIOBOT'O
82 aprymeHra
ApKCUHYC, apKKOCHHYC U apKTaHT€HC YHCIIOBOTO
83 aprymeHra
Tpuronomerpuueckas OKpy>KHOCTb, OIIpeeTICHHE
84 TPUTOHOMETPUYECKUX (PYHKIIUI YHCIOBOTO
aprymMeHra
Tpuronomerpudeckas OKpy>KHOCTb, OTIpE/ICTICHHE
85 TPUTOHOMETPUYECKUX (PYHKITUI YHCIOBOTO
aprymMeHra
86 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI

87

OCHOBHBIE TPUTOHOMETPHIECKIE POPMYITBI




OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI

88
89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYITBI
[IpeoOpa3oBaHe TPUTOHOMETPUIECKUX
90 BBIpaXXCHUI
[IpeobpazoBaHye TPUTOHOMETPUUECCKUX
91 BBIPAKECHUI
[IpeoOpazoBaHue TPUTOHOMETPUICCKIX
92 BBIPAKCHHUN
[IpeoOpa3oBaHe TPUTOHOMETPUUECKUX
93 BBIPAKCHHUN
94 PeuieHne TpUroHOMETPUYECKUX YPABHEHUI
95 Pemenne TpUroHOMETpUYECKUX YpaBHEHNUHN
96 PeuieHne TpUroHOMETPUYECKUX YPABHEHUI
97 PeuieHne TpUroHOMETPUYECKUX YPABHEHUI
08 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUHN
99 PelieHne TpUroHOMETPUYECKUX YPABHEHUI
100 PelieHne TpUroHOMETPUYECKUX YPABHEHUI
Kontponbnas padoTta: "TpuroHoMeTpruuecKue
101 BBIPQXEHHS U TPUTOHOMETPHUIECKHE YpaBHEHHA"
102 ITocnenoBaTeNnbHOCTH, CIIOCOOB] 3a1aHus




MOCJIEAOBATEILHOCTEN. MeTON MaTEMAaTUUECKOM
WHIYKIAU

MoHOTOHHEIE U OI'paHUYCHHBIC
IOCJICA0BAaTCIIbHOCTH. I/ICTOpI/IH aHaJIn3a

103
OECKOHEYHO MaJIbIX
104 Apudmerrdaeckas Iporpeccus
105 I'eomeTpuyeckas nporpeccus
beckoHeuHO yObIBatoIas reoMeTprIecKas
106 MIPOTpeccHst
CymMa OeCKOHEYHO YOBIBAOIIEH
107 T€OMETPHUYECKON MTPOTPECCHH
JIunelHbIi 1 SKCIOHEHUIUAIBHBIN pocT. Yucro e.
108 DopMyna CII0XKHBIX IPOLICHTOB
JIunelHbIi 1 SKCIOHEHUIUAIBHBIN pocT. Yuco e.
109 ®dopmyna CIOKHBIX MPOIIEHTOB
Hcnonp3oBaHue MpOrpeccuu s PEIICHUS
110 PeaNbHBIX 33729 MPUKIIAIHOTO XapaKTepa
KonTponbHas padora: "[lociienoBarenbHOCTH U
111 nporpeccun”
112 HemnpepriBHbIE QYHKIINN ¥ UX CBOHCTBA

113

Touka pa3peiBa. ACHMITOTHI IpaduKOB HYHKLIUH




CBoiicTBa (QyHKIHMI HEPEPHIBHBIX HA OTPE3KE

114
115 CBoiicTBa (QyHKIHMI HEMPEPHIBHBIX HA OTPE3KE
116 MeTox MHTEPBAJIOB AJIS PEIICHUST HEPABEHCTB
117 MeTox MHTEPBAJIOB AJIS PEIICHUS] HEPABEHCTB
118 MeTo1 MTHTEPBAJIOB /AJIs pEIICHNs] HEPaBEHCTB
[IpuMmeHeHrEe CBOWCTB HEMPEPHIBHBIX (DYHKIIAN
119 JUTSL pellieHus 3a1a4
[TpuMeHeHue CBOMCTB HEMIPEPBIBHBIX (DYHKIINH
120 JUTsI peIIeHus 3aaa4
121 [lepBast 1 BTOpas Mpou3Bo/iHBIE PYHKIHN
Omnpenenenne, reOMETPUYECKUI CMBICIT
122 MIPOU3BOIHOM
123 Onpenenenue, (QU3MUECKUN CMBICI TTPOU3BOIHOM
124 YpaBHeHHe KacaTenbHOH K Tpaduky QpyHKIMN
125 YpaBHeHHe KacaTenbHON K rpaduky GpyHKIMN
126 [Ipou3BoHBIE 371€MEHTAPHBIX (PYHKIIUH
127 [TpousBo iHBIE 37IEMEHTAPHBIX (YHKITUHA
IIponsBogHast cyMMBl, IPOU3BEIEHUS, YACTHOTO
128

Y KOMIO3ULUH (PpyHKIHN




HpOI/I3BOI[Ha$I CYMMBI, IPOU3BEACHHUA, YaCTHOI'O

129 Y KOMITO3HMIIUH (DYHKITHH 1
[IpousBoHas CyMMBI, TPOU3BEACHHS, YACTHOTO

130 Y KOMITO3HMITNH (DYHKITHIH 1

131 KonTponbhas padora: "I[IpousBogHas" 1 1
IToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS

132 3HaHu#: "YpaBHeHus" 1
IToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIIHS

133 3HaHui: "OyHkuun" 1

134 HTorosas KOHTpoJbHAS paboTa 1 1

135 Urorosast KOHTpoNbHAs paboTa 1 1
IToBTOpeHue, 0600IICHNE, CHCTEMATH3AITUS

136 3HAHUU 1

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[IpuMeHeHne npOU3BOIHOM K UCCIETOBAHUIO
1 (yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
[IpuMmeHeHre Npou3BOAHON K UCCIEA0BAHUIO
2 (hyHKIIMIT HA MOHOTOHHOCTB B SKCTPEMYMBI 1
[IpuMmeHeHre Npou3BOAHON K UCCIEA0BAHUIO
3 (yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
HpI/IMeHeHI/Ie HpOHBBO,I[HOﬁ K UCCJICA0BAHUIO
4 (YHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI 1
ITpuMmeHeHre Npou3BOAHON K UCCIIEA0BAHUIO
S (hyHKIIMIT HA MOHOTOHHOCTB M SKCTPEMYMBI 1
ITpuMmeHeHre NPOU3BOAHON K UCCIIEA0BAHUIO
6 q)YHKI_II/Iﬁ Ha MOHOTOHHOCTH U S3KCTPEMYMBI 1
Haxoxc;[eHHe HanOOJIBIIETO0 U HAUMEHBIIIETO
7 3HAYEHUS HEMPEPHIBHON QYHKIINK Ha OTpE3Ke 1
Haxoxc;[eHHe HauOOJIBbIIETO0 U HAUMEHBIIIETO
8 3HA4YEHUs HENPEPHIBHON (PYHKINU HA OTPE3Ke 1
Haxo;x;[elme HanOOJIBIIETO U HANMEHBIIIETO
9 3HAYEHUs HENPEPHIBHON (QYHKINN Ha OTPE3Ke 1




HaXO)KI[CHI/Ie HauOOIBIIETO U HANMEHBIIETO

10 3HA4YEHUs HENPEPHIBHON (QYyHKINN Ha OTpE3Ke
Haxosxnenue HauOobIIero 1 HaMMEHbILETO
11 3HA4YEHUs HEMPEPHIBHON (QYHKINU Ha OTpE3Ke
Haxoxxaenne HaubopIIero 1 HaMMEHbILETO
12 3HAYEHUs] HENPEPHIBHON (PYHKIMHU HA OTPE3Ke
[IpumeneHre Npou3BOAHON JIJIs1 HAXO0XKACHUS
HaWIY4IIETo PeLICHNs B IPUKJIAAHBIX 3a/1a4ax
13 a ero perie a 3agaya
[IpuMeHeHre TPOU3BOIHOM AJIs1 HAXOXKIACHUS
HAWTYYIIETO PEeIeHHs B MPUKIIAJAHBIX 3a/1a9ax
14 y
[IpumeneHne npon3BOIHON IS ONIpeesICHHS
15 CKOPOCTH U YCKOPEHHMS Ipolecca, 3a1aHHOr0
dhopMmyiioit nim rpadukom
[IpumeneHne npon3BOIHON IS ONIpeesICHHS
16 CKOPOCTH U YCKOPEHHS Tpoliecca, 3aJ1aHHOTr0
dhopMmyoit nim rpadgukom
17 Komnozunus ¢pyHkunit
18 Kommozunus ¢yHknni
19 Kommozunus ¢yHknmi
I'eomerpuyeckne 0Opa3bl ypaBHEHHH Ha
20 KOOPJAHMHATHOH IUIOCKOCTH
21 ['eomeTtpryeckie 00pa3sl ypaBHEHHI Ha




KOOpHHHaTHOﬁ IIJIOCKOCTH

Kontponbnas padora: "UccnenoBanne GpyHKmi

22 C TIOMOTITBIO TTPOU3BOTHOMN"
ITepBooOpa3zHas, OCHOBHOE CBOMCTBO
23 MepBOOOPa3HBIX
[lepBooOpazHbIe AIeMEHTapHBIX (YHKITHA.
24 [IpaBuna HaxoXAEHUsS IEPBOOOPA3HBIX
[lepBoOOpa3HbIe 371€MEHTAPHBIX (HYHKITUH.
25 [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX
26 HHuterpai. I'eomeTpudecKuii CMBICI MHTErpaJla
Brruucnenue onpenenéHHoro MHTerpaa mno
27 tdhopmyne HetoTona-Jlelibania
Brruucnenue onpenenéHHoro MHTerpaa rno
28 tdhopmyne HetoTona-Jlelibania
[Ipumenenune unTerpana Aas HAXOXKICHUS
29 TUIOINAACH TIIOCKUX QUTYP
[Ipumenenune uHTErpana A HAXOXKICHUS
30 00BEMOB r€OMETPHUYECKHX TEJl
[Mpumepst peniennit TudpepeHInaIbHBIX
31 YpaBHEHUI
[Ipumeps! peutennit uddepeHnnantbHbIX
32

YpaBHEHUH




MareMaTHyecKoe MOJICIMPOBAHNE PeallbHBIX
MPOILIECCOB ¢ MOMOIIBI0 AuddHepeHaTbHBIX

33 B

ypaBHEHUH

Konrtponbnas padora: "[lepBooOpazHas u
34 nHTerpan”

Tpuronomerpuieckne (HyHKINH, UX CBOICTBA U
35 rpaduku

Tpuronomerpuieckne (HyHKINH, UX CBOICTBA U
36 rpaduku

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U
37 rpaduku

Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA U
38 rpaduku

Tpuronomerpuueckue GyHKLIUH, UX CBOHCTBA U
39 rpaduku

OT16op KOpHEH TPUTOHOMETPUIECKUX
40 YPaBHEHUH C MMOMOIIBIO TPUTOHOMETPHUECKOM

OKPY>KHOCTH

OT060p KOpHEH TPUTOHOMETPUUYECKUX
a1 YPaBHEHUH C MOMOIIBIO TPUTOHOMETPHUECKOM

OKPY>KHOCTH

OT16op KOpHEH TPUTOHOMETPHUIECKUX
42 YPaBHEHUH C MTOMOIIBIO TPUTOHOMETPHUECKOM

OKPY>KHOCTH




OT60p KOpPHEH TPUTOHOMETPHUECKUX
YpaBHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM

43
OKPY>KHOCTH
44 Pemienue TpuroHOMETpHUECKIX HEPABEHCTB
45 Pemienue TpUroHOMETpHUUECKIX HEPABEHCTB
46 Pemenne TpuroHOMeTpHYECKUX HEPABEHCTB
47 Penienue TpUroHOMETpHUUECKIX HEPABEHCTB
Konrponbnas padora: "['paduxu
48 TPUTOHOMETPUUYECKUX (DYHKIIHHA.
Tpuronomerpuieckue HepaBeHCTBA"
OCHOBHBIE METOJIBI PEIICHUS TIOKa3aTebHBIX
49 HEpaBEHCTB
OCHOBHBIE METOJIBI PEIICHUs TIOKa3aTebHBIX
S0 HEpaBEHCTB
OcCHOBHBIE METOIBI PEILICHNS TIOKA3aTEeNbHBIX
51 HEPaBEHCTB
OCHOBHBIE METOIBI PEIICHUS TIOKA3aTEeNbHBIX
52 HEpaBEHCTB
OCHOBHBIE METO/IbI PEIICHHS
33 JorapupMUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
94

JorapuPMHUICCKUX HEPABEHCTB




OcHOBHEBIE MCTO/bI PCIICHUA

95 JorapuQMHUIECKUX HEPABEHCTB

OCHOBHBIC METO/TBI PEIICHUS
56 JorapuQMHUIECKUX HEPABEHCTB

OCHOBHBIE METOIBI PEIICHHST UPPALUOHAIBHBIX
57 HEpaBEHCTB

OCHOBHBIE METOIBI PEIICHHST UPPALUOHATBHBIX
S8 HEepaBEHCTB

OCHOBHBIE METO/IBI PEILICHUS HPPALUOHATIBHBIX
59 HEPaBEHCTB

OCHOBHBIE METO/IBI PEILICHUS HPPALUOHATIBHBIX
60 HEpaBEHCTB

I'paduueckre MeToAbI penieHus
61 UPPALMOHATBHBIX YPAaBHEHUI

I'pacdmaeckre METOABI peIIeHHs
62 UPPALMOHATIBHBIX YPABHEHU I

I'paduueckue MeToabl peneHus
63 [I0Ka3aTeJIbHBIX YpaBHEHUM

I'paduueckre MeToObI peieHUs
64 MOKa3aTeJIbHBIX HEPAaBCHCTB

I'paduueckre MeTOIbI peleHUs
65 Jorapu(pMUIECKUX YpaBHEHHUH
66 I"'paduueckre METOIBI PEIICHHS




J'IOFapI/I(bMI/I‘-ICCKI/IX HCPABCHCTB

I'padmyeckre METOIBI pEeIICHUS

67 JorapupMUIECKUX HEPABEHCTB
I'paduueckre MeToOIBI PeLICHUs TOKa3aTeIbHbBIX
68 U JIOTapUPMHYECKUX YpaBHEHUH
I'paduueckue MeTOBI PELICHUS TOKa3aTEIbHbBIX
69 U JIOTapUPMHYECCKUX YpAaBHEHUH
I'paduueckre MeTOIBI peLICHUs TOKa3aTeIbHbBIX
70 U JIorapupMUIECKHX HEPABEHCTB
I'paduueckre MeTOIBI PELICHUS TOKa3aTeIbHbBIX
71 1 JIorapu(pMUUECKHX HEPABEHCTB
KonTponbHas padora: "UppannonanbsHele,
72 MMOKAa3aTeNIbHBIC U JIOrapU(PMHUUECKUC
HepaBeHcTBa"
Kommnekcusle yncna. Anredpandeckas u
73 TpUTOHOMETpUYecKasi GopMBbI 3anucu
KOMILJIEKCHOTO YHcTia
KommnekcHble uncina. Anredpandeckas u
74 TPUTOHOMETpUYEcKasi POpMBI 3amicu
KOMILJIEKCHOTO YHcTia
ApudmeTryeckue orepaniy ¢ KOMIUIEKCHBIMH
75 qHrCcIaMu
76 Apudmernyeckue onepanu ¢ KOMIUIEKCHBIMH




quCJIaMH

N300paxeHne KOMIUICKCHBIX YHCENT Ha

77 KOOPJMHATHOM TMJIOCKOCTH

Uzo0pakeHne KOMIUIEKCHBIX YHCEN Ha
8 KOOPJMHATHOM MJIIOCKOCTH

®opmyna Myaspa. KopHu n-0ii crenenu u3
79 KOMIUIEKCHOT'O YHcia

®opmyrna Myaspa. Kopuu n-oit crenenu us
80 KOMIIJICKCHOTO YHCTia

[IpumeHneHne KOMITJIEKCHBIX YUCEN AJIS peLIeHNs
81 (pU3NYECKUX U TEOMETPUUECKHX 3a/1a4
82 KonTponbHas pabora: "Komruiekcable yncna'
83 HartypanbsHble u 1iesnble yncna
84 HatypanbHble 1 1iesnble yncna

[Ipumenenne NpPU3HAKOB AETMMOCTH LIEIIBIX
85 YHcen

[Ipumenenne NMPU3HAKOB IETMMOCTH IETBIX
86 qHcen

[IpumeHnenne NMPU3HAKOB ETMMOCTH IETBIX
87 yucen: HOJl u HOK
88 [IprMeHeHHE MTPU3HAKOB JEIMMOCTH LIEIBIX




yucen: HOJl u HOK

HpI/IMGHCHI/Ie IMPU3HAKOB ACIIMMOCTH LECJIbIX

89 YHCell: OCTATK! 10 MOJYJIIO
IIpuMeHeHuEe IPU3HAKOB ACIUMOCTH LIEIIBIX

90 YHUCEN: OCTATKH 10 MOJYJIIO
[IpyMeHeHnEe NPU3HAKOB IETMMOCTH LENBIX

91 Yyucell: anroputM EBKIKIa U1 pelieHus 3a1ad B
LENBIX YUCIax

92 KonTponbHas pabora: "Teopus mensix gucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHH.

93 PaBHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCUIBHBEIC CHCTEMBI B CHUCTCMBI-CIICACTBUA
OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U

95 COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUH
OcHOBHEBIE MCTO/Ibl PEIICHUA CUCTEM U

96 COBOKYITHOCTEI HppalMOHAIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U

97 COBOKYIHOCTEH ITOKA3aTEJIbHbIX YPaBHEHUMN
OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U

98 COBOKYIHOCTEH ITOKA3aTEJIbHbIX YPaBHEHUI

99 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U




COBOKYITHOCTEH JIOTapu(MHUUECKUX YpaBHEHHH

100

OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JOorapu(MUIECKIX ypaBHEHHN

101

[IpumeHeHue cucTeM K peIeHuIo
MaTeMaTHUYEeCKUX 3a/J1a4 U 3ajiad U3 Pa3InIHbIX
o0JacTell HAyKH U pealbHOM KU3HH,
HUHTCPIPETALUA TOJTYYCHHBIX PE3YJILTATOB

102

103

[IpuMeHeHrE CUCTEM K PELLEHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX
o0nacTell HAyKu M peanbHOW )KHU3HH,
HWHTEPIPETALUS TOJyYSHHBIX PE3YyIbTaTOB

[IpumeHeHnne HepaBeHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 3a7lad U3 Pa3InIHbBIX
o0JacTell HAyKH U pealbHOM KU3HH,
WHTEPIIpeTalus NOJyIeHHbIX PEe3YyIbTaTOB

104

105

Konrponbnas pabota: "Cucrembl
panMOHAIbHBIX, HPPALIMOHATIBHBIX
MOKAa3aTeIbHbIX H JIOTapu(hMUUECKUX
ypaBHeHUI"

ParnyonansHble ypaBHEHHUS ¢ TapaMeTpaMu

106

107

108

PanmonansHbIe HEpaBEHCTBa € apaMeTpaMu
PanyoHanbsHbIe CUCTEMBI C TapaMeTpamMu

UppaunonanbHele ypaBHEHHs, HEPABEHCTBA C
napameTpamu




I/IppaHI/IOHaJ'H)HI)IC CHUCTCMBI C MapaMeTpaMu

109
[TokazarenbHble ypaBHEHUS, HEPaBEHCTBA C
110 napameTpamu
111 [TokazarenbHble CUCTEMBI C TApaMETPAMHU
Jlorapudmuyeckne ypaBHEHHUs, HEPABEHCTBA C
112 napameTpamu
113 Jlorapudmuyeckne cuCTEMBI ¢ TTapaMeTpaMu
Tpuronomerpuieckue ypaBHEHHUs C
114 napameTpamu
TpuronomeTrpuieckne HepaBeHCTBa C
115 rnapaMeTpamu
116 TpuroHomeTpuueckie CHCTEMBI C TapaMeTpaMu
[TocTpoenue u uccinenoBaHne MaTEMaTHIECKIX
117 MOJIeJIel peabHBIX CUTYalluii C TIOMOIIBIO
YpaBHEHUH C IapameTpaMu
[locTpoenue n nccinenoBaHne MaTEMAaTUIECKIX
118 MOJIENIEN peAIbHBIX CUTYallUi C IOMOIIBIO
CHCTEM ypaBHEHHI C mapameTpamu
[TocTpoenue n nccinenoBaHNe MaTEMAaTHIECKHIX
119 MOJIENIEN peAIbHBIX CUTYaLlUi C IOMOIIBIO

CUCTEM ypaBHEHHH C mapameTrpamu

120

KontponbHas pabora: "3agaun ¢ mapameTpamu’




[NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS

121 3HaHui: "YpaBHeHHu"

[ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIIHS
122 3HaHui: "YpaBHeHHus"

[NoBTOpeHme, 0000IICHNE, CUCTEMATH3AIIHS
123 3HaHui: "YpaBHenus. Cuctemsl ypaBHeHUH"

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIHS
124 3Hanuil: "HepaBenctra"
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yuciia v BBIYUCIICHUS
11 OnepupoBaTb MNOHATUSAMM: pPALMOHAIBHOE U JIEHCTBUTENBHOE YHCIO,
' OOBIKHOBEHHAsI U I€CATHYHAs IpOOb, IPOLICHTHI
12 BeimonuATe  apudmMeTrHyeckue  omepaluu  C  PAalUMOHAIBHBIMH |
' JeHCTBUTEIIbHBIMU YHACITAMHU
13 BbInonsaTe npubamkEHHbIC BBIYMCICHUS, UCIIONIB3YS MPaBUJIa OKPYTIIEHUS,
' JeNaTh MPUKUIKY U OIICHKY pe3yJIbTaTa BEIYMCICHHIH
OnepupoBaTh HOHATUSMM: CTENEHb C LIEJBIM IOKa3aTeleM, CTaHIapTHAs
14 dopma 3amMcu ACHCTBUTEIBHOIO 4YMCIA, KOPEHb HATypalbHOM CTENEeHH;
' UCIOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX YUCEN JUIS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPEACTABICHUS JaHHBIX
OnepupoBaTh MOHATUSMHU: CHHYC, KOCHHYC U TAHTEHC MTPOU3BOJIEHOTO YIJIa;
1.5 UCMOJNb30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH
2 VYpaBHEeHUS 1 HEpaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, ypaBHEHHME, HEPAaBEHCTBO, IIEJIOE,
2.1 panroHaIbHOE, UppanoHalIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
59 BeinonuaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BeimonHATe TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX W WpPpAllHOHATBHBIX
2.3 BBIDQKEHUH ¥ pemaTh OCHOBHBIE THIBI IENBIX, PAlHOHAIBHBIX |
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHHs M HEPaBEHCTBA Ul PELICHHS MaTeMaTHYeCKUX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIIAThH
2.5 BBIPQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJlaud, MCCIENI0BaTh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arrapara ajareopsl
3 OynHkmn 1 rpadukm
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHusl QyHKIMH, 00JIaCTh
3.1 onpezieNieHuss M MHOXKECTBO 3HaueHH ¢yHkuuu, rpaduk QyHKIUY,
B3aMMHO OOpaTHbIE PYHKIIMH
3.2 OnepupoBaTh MOHATHAMU: UYETHOCTb M HEUETHOCTh (YHKUMH, HYIH




(bYHKLMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA

3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUs] ypaBHEHUI
34 Crtpouts U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIUH,
CTENeHHON (YHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (GyHKIMHA )T UCCICTOBAHHS IPOIECCOB U
3.5 3aBUCHUMOCTEH MpU pENICHWH 3a7ad M3 JPYruxX y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hauana marematnyeckoro aHaansa
41 OnepupoBaTh TOHSATUSMHU: [OCIEAOBATEIBHOCTh, apudmeTnyeckas u
' reoMeTpuYecKas Iporpeccuu
42 OnepupoBaTh TOHATUSAMU: OECKOHEYHO YyOBIBAIOMIas TEeOMETpUYECKast
' mporpeccusi, cyMmMa 0€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCUH
4.3 3aaBaTh MOCIEA0BATENHHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW W MPOrPECCUd IS
' pEIICHUs peasbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JJis  ONUCAHUSA
52 peabHBIX MPOIECCOB U SBJICHUM, IPU PEIICHUU 3a7a4 U3 APYTUX y4eOHBIX
MPEAMETOB
53 OnepupoBaThb  MOHATUSIMHU:  OMpeEJelieHue, Teopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MNOHATUSMH: HaTypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
1.1 MPU3HAKU JEIUMOCTU LEJIbIX YHCEN, pa3IoKEHUE YHClIa Ha MPOCThIE
MHOXHUTENH JIJIs1 PEIICHUs 3a7a4
1.2 OrnepupoBaTh MOHITHEM: CTETICHb C PallMOHATILHBIM ITOKa3aTeIeM
13 OrnepupoBaTh MOHATUSIMH: JIOTapU(M YHUCIIA, ACCATUYHBIC U HATYpAIbHBIC
' sorapruQGMsI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumeHaATh CBOWCTBA CTENMEHW MJisi TPEeoOpa3oBaHUs  BBIPAKECHUM,
2.1 OTIEpUPOBATh TOHSATHUSMH: TOKA3aTEILHOE YpPaBHEHHWE W HEPABEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHeHI/Ifl U HCPAaBCHCTB




BeimonuaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEPIKALIMX JIOTapu(MBI,

2.2 ONEpPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN M HEPABEHCTB
2.3 HaxonuTh pemeHus npocTeHmx TpUroHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEMHBIX YpPAaBHEHMH U €€ pelleHUE;
2.4 UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH AJIs peleHUs MPaKTHUYECKUX
3aja4
55 HaxonuTh pemeHns npocTelnx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YPaBHEHHH U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTaBIIAThH
2.6 BBIPQXCHUSI, YpaBHEHMS, HEPABEHCTBA U CHUCTEMBl IO YCIIOBUIO 3aJauH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara areopbl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHS, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKLUHU, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
' HalMeHbllIee 3Ha4eHUs (PYHKIMHM Ha IPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
uccienoBaHus QyHKIMY, 3aJaHHOM rpaduKoM
OnepupoBaTh NOHATHAMH: TPapUKU MOKA3aTEIBHON, JOTapUPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (DYHKIMI; H300pakaTh WX HA KOOPAMHATHON
IUIOCKOCTH M UCIOJIb30BATh JJIs pEIICHUs] YpaBHEHHUH U HEPaBEeHCTB
33 N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH Tpa(pUKH JIMHEHHBIX ypaBHEHUH
' Y MCTIOJIb30BATh UX JUIS PEUICHUS CHCTEMBI JIMHEHHBIX YpaBHECHHUN
34 Hcnonb3oBate rpaduku ¢GyHKUMH [ HCCIEAOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEH U3 JPyruxX y4eOHBIX JAUCIHUILIIH
4 Havana marematndeckoro ananusa
OnepupoBaTh MOHATUAMU: HENpepbIBHAS (QYHKIMS, TPOU3BOIHAS PYHKIIUY;
4.1 MCIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUH CMBICI MPOU3BOAHON [
pelieHns 3a1a4
4 HaxonuTeh  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYHKIUH,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIUH
Hcnonp30BaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMH  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHATh Pe3yJIbTaThl HCCIEAOBAHUS K
MOCTPOCHHIO IPahuKOB
44 Hcronp30BaTh MPOM3BOAHYIO JUISI HAXOXKACHUS HAWJIYYIIETO PEIICHUS B
' NPUKIIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMUYECKHX, 3a/1auax
45 OnepupoBaTh MNOHATUSMH: MEpBOOOpa3Has M UHTErpaji; IOHUMATh
' reoMEeTpUYeCcKUil U (pU3NYECKH CMBICIT HHTETpaja
46 HaxonuTh nepBooOpa3Hble 3J€MEHTapHBIX (YHKLINH, BBIYUCISATh HHTETPal
' no ¢opmyine Hetorona — JleiiOHuna
47 Pemrate mpukiagHbIe 3a/1a4d, B TOM YUCIIE COIMATBHO-DKOHOMUYECKOTO U

(u3ngecKoro xapakrepa, CpeJICTBAMU MATEMaTHYECKOTO aHAIIN3a







MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
11 OecKOHEeUHbIE NepUOoANYECKHE IpoOU. Apr(MeTHIecKre ONepalty ¢ palMoHaIbHbIMU
' YucIaMH, IpeoOpa3oBaHus YMCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIs PEeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciel 3HaHUH U peabHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATIBHBIC YiCca. ApUPMETHIECKHEe
1.2  onepauuu c AeHCTBUTENbHBIMM uuciamMu. [IpuOnrkéHHbIE BBIYMCICHMS, NpaBUIIA
OKpYTJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHast opMa 3amucu AeHCTBUTEFHOTO YHCIA.
1.3 Hcnonw3oBanue moaxosmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN JUI PELICHUs
NPaKTUYECKHX 3a/1a4 U TPEACTABICHUS JTaHHBIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apuPMETHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHEHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' WHTEPBAJIOB
2.4  Pemenue 1enbIxX U ApoOHO-PALMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemenne nppaninOHAIbHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpUrOHOMETPUYECKUX YpaBHEHUI
97 [IpumeneHwe ypaBHEHHI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHUX 33/1a4 U 3a]1a49 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkimun. BzaumHo oOpaTHbIE
' (GyHKIUH
3. OO6nacte ompeneneHUss M MHOXKECTBO 3HadeHMd QyHkuuu. Hymm QyHkumm.
' [TpomexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU
3.3  CrenenHast (QyHKIMS ¢ HATypaJIbHBIM U LIEJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0if cTeneHH
34 Tpuronomerpudeckas OKpPYKHOCTb, ONpEIENCHHE TPUTOHOMETPUUYECKUX (QYHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' T0CIIeIOBATENLHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaroas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JOruKka
MHoxecTBO, omepauuu Haj MHOXecTBamu. [luarpammbl Diiepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna ¥ BIYUCIICHUS
11 Harypanbnble u nensie uncia. Ilpu3Haku AeIMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKALIMX JIOTApU(MBI
2.2 [IpeobpazoBanne BEIpaKEHHIA, COACPIKALINX CTETICHH C PAIlMOHAIBHBIM MTOKa3aTeIeM
2.3 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB
2.4 [Toka3aTenpHBIC YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTeMbl TMHEWHBIX ypaBHEHUH. Pemenne npukiaHbIX 33124 ¢ MOMOIIBI0 CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKU U PealbHOM KU3HU
3 @OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yakun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HauOomnbllee M HauMeHblee 3HAUYEHUE
(GYHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINU, UX CBOMCTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN A1 pEIICHUS YPABHEHHUH U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 APYruX YYeOHBIX NpPEAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyIeMEHTAPHBIX (QYHKIUH. DOpMynIbl HaXOXKICHHUS TPOU3BOTHON
' CYMMBI, TIPOU3BEICHUS H YaCTHOTO ()yHKIIUI
[lpumeHeHHe TPOM3BOMHONW K WCCICNOBaHWI0 (YHKIMA HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. Haxoxk/ieHre HauOOJIBIIEr0 W HAaMMEHBIIErO 3HA4YeHUs (QYHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHOM JUTSI HAXOXKACHHSI HAWTYUIIIETO PEIICHUS B TIPHUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSEMOro  OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl CPeIHEro 001ero
TpedoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POpPMYyIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPAaBUJIBHOCTh  PACCYXACHUN; yMEHHUE OIepUpOBaThH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATUSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PalUOHAIbHBIX, JIEHCTBUTEIbHBIX
2 YHCcel; YMEHHE UCIIOb30BaTh MPU3HAKU ASTMMOCTH, HAUMEHbBIINH 001uii
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BHITIOJIHATH BIUMCIICHUE 3HAUEHUN U TpeoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad




mporpeccusi, OECKOHEYHO YOBIBalOmas TreoMEeTpUYecKas IPOTPECcCHs;
yMEHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOMIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETPUYECKAass U alredOpanyeckas); yMeThb
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh IMOHATHAMHU: PALUOHAIBHBIC, HWPpPALUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTHb
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, MX CHCTCMbI IJId PCIICHHUA MAaTEMAaTU4YCCKUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha TPOMEXYTKE, HETpEepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATh  NPOMU3BOJAHBIE  CYMMBI, TPOU3BEIEHHUS, YAacCTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTellbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJIbIIME U HAUMEHbIINWE 3HAueHUs (QYHKIUN; CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

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




WHTErpaia; MPUBOAUTH MPUMEPhl MAaTEMaTHYECKOIO0 MOJAEITUPOBAHUS C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
paunvoHanbHas (QYHKIUS, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPaQUKH Ui W3Y4EHHs MPOLIECCOB M 3aBUCHMOCTEH, IpU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYCHUs, pa3Max, JUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O C TOMOUIbIO TabMUIl MW JAMarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

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

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIOJIB30BaHHEM TpaUUeCKHX METOJ0OB;, HPUMEHSITH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePHUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyyallHOW  BENMYMHBI, (QYHKIUW pacHpeAeieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO U HOPMAJLHOTO PacIpe/e/ICHui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHWE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBINIUX YHCENl B TPHUPOJHBIX W OOIISCTBEHHBIX SBIICHUSX; YMEHHUE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘lGHHBIfI pe3yiibTaTt

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTGI\/'I, Yroia MeEXay IIpsIMBIMHU,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUE OLCHHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
MNPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, MPU3MBI, LUIAHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYyCa, YMEHHE CTPOUTbh CEueHHue
MHOTOTpaHHHKa, U300pa’kaTb MHOTOTPAaHHUKH, (PUTYPHI U TOBEPXHOCTU
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M MpH3HAKaX TI'€OMETPHUYECKUX (HUryp, OOOCHOBHIBATH HIIU
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIOMIANb TOBEPXHOCTH), HCIOIb3YsI
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, YIroJl MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06HICCTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

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

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATYpaJIbHOU cTerneHu. JleHCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanne BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeaeTnTeIh MaTPUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun QyHKoum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKUIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






