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y4eOHbIil MOIYJIb «AJiredfpa U Ha4YaJIa MATEMATHYeCKOr0 aHAJIN3A.
Yray6aennsblii yposenn» (1D 7030688)

HHOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «AJredpa ¥ Haudajla MaTEMaTUYECKOTO aHaJIU3a» SBIISIETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MpPOTpaMMe CpPEIHEro oO0uiero o0pa3zoBaHus,
MOCKOJIbKY, C OJHON CTOpPOHBI, OH OO0ECIEeYMBAET WHCTPYMEHTAJbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE 00YUYaIOIINXCSl HA YPOBHE, HEOOXOIUMOM ISl
OCBOCHMSI HWH(MOPMATUKU, OOIIECTBO3HAHUS, HCTOPHUM, CIOBECHOCTH U JIPYyTUX
TUCUUIUIMH. B pamkax JaHHOro ydeOHOro Kypca oOydaroliydecs OBJIQJICBAIOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OpMYJIUPYET CBOH
JOCTIKEHUS B MaTeMaTH4eckou popme.

Y4eOHblli Kypc anreOpbl W Hayal MaTeMaTHYeCKOro aHajiu3a 3aKJaJlbIBaeT
OCHOBY [JI1 YCHENIHOTO OBJQJCHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUS SKOHOMHUKH U OOIIECCTBEHHOW KU3HH,
MO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W  KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh HMX IS JajbHeWIiero oOpa3oBaHUS U B
MOBCEIHEBHOM >KM3HU. B TO ke BpeMs oOBiajcHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIUSAMH aJreOpbl 1 MaTEMAaTUUECKOTO aHaInu3a Pa3BUBACT YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HICTUHHOCTD, JIOKA3bIBaTh YTBEPKIACHUS C
MOMOIIBI0O HMHIAYKIIMU M PACCYXKJaTh JEAyKTHUBHO, MCIOJIb30BaTh 000OILEHHE WU
KOHKpETH3aluio, abCTparupoBaHWe U AaHAIOTHIO, (OPMHUPYET KpEeaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3yuenus ydyeOHOro kKypca «Aisredpa W Hayajga MaTeMaTHYECKOTrO
aHanu3a» oOydYarolMecs: MOJy4YaroT HOBBIM OMBIT PEIICHUS MNPUKIAJAHBIX 3ajad,
CaMOCTOSITETILHOTO TOCTPOCHUSI MATEMATHYECKUX MOJENIEN peadbHbIX CUTYalHi,
UHTEPIPETALUU TTOJTYYEHHBIX PEIICHUN, 3HAKOMSTCS C IPUMEPaMHU MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH B  TIpUPOJie, HAyKe W  HUCKYCCTBE, C  BBIJIAIOIIUMUCS
MaTEMaTHYECKUMH OTKPHITHSIMHU U UX aBTOPaMHU.

Y4eOuplii Kypc 00J1a7aeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TMOTCHITHAIOM,
KOTOpBIN  peanu3yercs Kak uyepe3 ydeOHbI maTepuan, CHoCOOCTBYIOUIUMN
(GbOpMHpPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK W uepe3 crnenupuky ydeOHOM
NEeSTENbHOCTH,  TpeOylolel  MPOJOJDKUTENbHONM — KOHIEHTpAlMM  BHUMAaHUSA,
CaMOCTOSITeNIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a MOJyYEHHBIN pe3ybTarT.

B ocHoBe mMeTonuku oOydeHHs anredpe u HavyajaM MAaTeMaTHYECKOTO aHajau3a
JICKHUT JIEATeTbHOCTHBIA MTPUHITUTT O0yYCHHUS.



B ctpykrype yueObHOrOo Kypca «Anrebpa u Hadalla MaTeMaTUYECKOTO aHAIIN3a)
BBIJICJICHBI  CJIENYIONIME  COJepXKaTelbHO-METoau4eckue JuHuu: «Yucna wu
BbIUMCIICHUS», «DyHKIMM u rpadukuy, «YpaBHEHUS W HepaBeHCTBa», «Hadama
MaTeMaTHYeCcKoro  aHanm3a», «MHokecTBa W  JIOTHKa». Bce  OCHOBHBIE
COJICPKATEIIPHO-METOIMYECKUE JIMHAM W3YyYalOTCS Ha TPOTSHKCHUH JIBYX JIET
oOy4eHHs] Ha YPOBHE CpPEJHEro OO0IIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JIPYT
Jpyra ¥ MOCTENEHHO HACHIMAsCh HOBBIMH TeMaMU W pasneiamu. JlaHHBIN ydeOHBIH
KypC SIBJISIETCSI WHTETPATUBHBIM, IIOCKOJIBKY OOBEeIUHSEeT B cebe comaepx aHue
HECKOJIbKMX MaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anrebpa, TpUTOHOMETpHS,
MaTEeMaTUYECKUN aHaJIu3, TEOPUS MHOKECTB, MaTeMaTHIeCcKas Jioruka u apyrue. [1o
Mepe TOro Kak oOydaromiuecs OBJaJeBaloT BCE Oojiee IMUPOKUM MaTeMaTUYECKUM
anmapaToM, y HHUX TOCIIEIOBaTENbHO (DOPMUPYETCS M COBEPILICHCTBYETCS yMEHUE
CTPOUTh MAaTEMAaTHYECKYIO MOJICh pPEaIbHONH CHUTyalWH, IPUMCHATh 3HAHUS,
MOJIyYCHHBIC TP HM3yYCHHH YYeOHOTO Kypca, IS PEIIeHUS CaMOCTOSITEIIBHO
chOpMyITUPOBAaHHONW MaTEeMAaTHYECKOW 3a7adyu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepkarenpbHO-MeTOIMYECKasT JWUHUS «UWcia W BBIYUCICHUS» 3aBEpIIACT
(dbopMHpOBaHWE HABBIKOB HCIIOJIB30BAHUS JIEHCTBUTEIBHBIX YHCE, KOTOpOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 00mIero odpasoBanus. Ha ypoBHe cpemaHero ooOiero
oOpa3oBaHHs 0cO00€ BHUMAHHE yAEIAeTCsS (OPMUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIYHCIICHU, BKITIOYAIONINX B CE0S MCIIONB30BAHUE PA3IMYHBIX ()OPM 3aIlUCH YHCIIA,
yMEHUE JellaTh MPUKUJKY, BBIIOIHATH MPUOIMKEHHBIE BBIUMCICHUS, OIICHUBATH
YHCIIOBBIC BBIPAKEHHUs, paboTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTAMH. 3HAKOMBIC
00yJaronmMcs MHOKECTBA HATYyPAJIbHBIX, IIEJbIX, PAITMOHAIBHBIX U JCHCTBUTEIBHBIX
9UCeN JOMOJHSIIOTCS MHOKECTBOM KOMIUICKCHBIX YHcel. B KaxmoM wu3 3THx
MHOXXECTB PAacCMaTpUBAIOTCS CBOWCTBEHHBIE €My cCHenupUYecKue 3aaduud |
oTiepaIiy: JeJICHue Halleso0, ONEPUPOBAHNE OCTATKAMHU Ha MHOKECTBE IIJIBIX YHCEl,
0COOBIC CBOWCTBA paIllMOHAIBHBIX M HMPPAIMOHAIBHBIX YHCE, apupMeTHIecKue
omepanuy, a TakKe W3BICYCHUE KOPHS HATypadbHOW CTENEHH HAa MHOKECTBE
KOMIUJIEKCHBIX ~ 4yucel. bmaromaps mocienoBaTenbHOMY — PACHIMPEHHIO  Kpyra
UCIIOJIB3YeMBIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTSIMHU WX TPUMEHEHUS IS
pelIeHus] pa3InYHbIX 3a7a4 (HOpMUpPYeTCs NMPEICTaBICHUE O €IUHCTBE MaTeMaTHUKU
Kak Hayku M €€ poiad B TIOCTPOCHHH MOJCNEH peallbHOTO MHUpa, IHUPOKO
UCIIOIB3YIOTCSL 0000IIEHNE U KOHKPETU3aIHs.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pEAM3yeTCs HA MPOTSHKCHUH BCETO
o0y4eHHsI Ha ypOBHE CpeliHero o0iero o0pa3oBaHusi, TOCKOJIbKY B KaXKJIOM pasjiere
[IporpaMMbI TIPeTyCMOTPEHO peIICHHE COOTBETCTBYIOINMX 3a1ady. B pesynbrare
oOydJaroruecs OBJIQJIEBAOT Pa3IUYHBIMA METOJAaMHU PCEUICHUS PaIlMOHAIBHBIX,



UPPALMOHATIBHBIX, TIOKA3aTEeNbHBIX, JOTAaPUPMUYECKUX W TPUTOHOMETPUUECKHUX
yYpaBHEHMI, HEPAaBEHCTB U CHUCTEM, a TaKXKe€ 3a7ay, COJEpXKALIUX [apaMeTphl.
[TonmyyeHHble yMEHHMS IIUPOKO MCHOJB3YIOTCS TPU HCCIEIOBAaHUU (PYHKIUN C
MOMOILBIO MPOU3BOJHOM, IPU PEIICHUH MPUKIIATHBIX 3374 U 33]1a4 Ha HAXOXKJEHUE
HauOOJBIINX U HAUMEHBIIMX 3HAaYeHUN (QyHKUMU. J[aHHAs copeprkareiabHas JIHHUS
BKJIIOYAET B ce0s Takke (OPMUPOBAHNE YMEHUI BBITIOJNHATH PAcU€ThI 10 (hopmyiam,
npeoOpa3oBaHusl  PALMOHAIBHBIX, HUPPAUUOHAIBHBIX W  TPUTOHOMETPUYECKHUX
BBIPAKECHUM, & TAaK)KE BBIPAXKEHHH, COJEPKAIUX CTeneHu u Jiorapudmbl. braromaps
U3YUYEHUIO aireOpanyeckoro Marepualia MpPOUCXOJUT JalibHEWIlee pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAKTHOrO MBILUIEHUS OOydarouuxcs, (QOpMUPYIOTCS
HaBBIKM JIEIYKTHUBHBIX PpacCyXJIeHHI, pabOThl € CHUMBOJBHBIMH (opMamu,
IIPEICTABIICHNs 3aKOHOMEPHOCTEW M 3aBHCUMOCTEW B BHJIE€ PABEHCTB U HEPABEHCTB.
AnreOpa npejuiaraet 3QQeKTUBHbIE WHCTPYMEHTBI JJISi PEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HAarIsAHO JAEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToauueckass JuHUS «DyHKIMM W rpaduK»  TECHO
NEeperieTaeTcs ¢ IPYTruMu JUHUSMU y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE
3a1aéT  TOCIENOBATEIbHOCTh W3Y4Y€HUs Marepuana. M3yyeHue CTENeHHOM,
MOKAa3aTeNbHOM, TorapupMUUECKOH U TPUTOHOMETPUUECKUX (DYHKIIHMI, UX CBOWCTB U
rpauKoB, MCMNOJIb30BaHME (YHKUMA I pElIeHUs 3aJad U3 JPYruX Yy4deOHBIX
IPEIMETOB U PEAIbHOM KU3HHU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK
U C pelIeHHEM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM Oosnbllioe BHUMaHHUE YAENAETCS
(GOpMHUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJIaMH 3aBUCMMOCTH MEXAY Pa3IMUHBIMU
BEJIMYMHAMU, HCCIIEIOBATh MOJyYEHHbIE PYHKIUHU, CTPOUTh UX rpaduxku. Marepuan
3TOM COAEpXkKAaTeJbHOW JIMHMUM HAUENeH Ha pa3BUTUE YMEHHUW M HaBBIKOB,
MO3BOJISIIONIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIHMYMHAMH B Pa3UuHON (opme:
aHAIMTHYECKOM, Tpaduueckoi u ciioBecHOM. Ero n3yuenue cnocoOCTBYET pa3BUTHIO
QJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIICHUI0O W KOHKPETH3alNH,
VCIIOJIb30BAHUIO AHAJIOTU.

ConepxartenbHass JuHHs «Hayama MaTeMaTM4ecKOro aHaiu3a» I[03BOJISIET
CYIIECTBEHHO PACUIMPUTh KPYI KAaK MaTE€MaTU4YECKHX, TaK M MPHUKIAJHBIX 3a7ad,
JOCTYMHBIX OOYyYarolUMCsl, TaK KaK y HHUX TOSBISAETCS BO3MOXHOCTb CTPOUTH
rpaduKy CIOKHBIX PYHKUIUNA, ONPEEsATh UX HAMOOJIbIINE M HAUMEHbIINE 3HAUCHUS,
BBIUMCIIATh IJIOMAAM (GUryp u oObEMBI TeJ, HaXOAUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas cojaepXkaTenbHas JHMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH
IOCTPOEHUSI MATEMATHYECKUX MOJEJIEH pEeaIbHBIX CUTYallUil, TO3BOJISIET HaXOIUTh
HaWIyyllee peuieHue B MPHUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-DPKOHOMHYECKHUX,
3ajayaXx. 3HAaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHajau3a CIOCOOCTBYET



pa3BUTHIO aOCTPAaKTHOTO, (HOPMAITBLHO-JIOTHYECKOTO W KPEATUBHOTO MBIIIICHUS,
dbopMHUpPOBaHUIO YMEHUN pACIIO3HABATh MPOSIBJICHUS 3aKOHOB MaTEMaTUKHU B HayKe,
TeXHUKEe M HcKyccTBe. OOydarommuecss y3HAIOT O BBIJAIOIIUXCSA pe3yJbTaTax,
MOJIYYEHHBIX B X0JI€ PA3BUTHS MaTEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenbHo-MeTOAMYECKass JUHUSA «MHOXECTBA W JIOTWKa» BKIIOYAET B
ceOsl DJIEMEHThl TEOpUUM MHOXKECTB U MaTeMaTHYecKoil Joruku. TeopeTruko-
MHOXECTBEHHBIE MPEICTABICHUSI MPOHU3BIBAIOT BECh KyPC MIKOJIbHON MAaTeMaTUKHU U
npeajararoT HauOoJiee YHHUBEPCAJIbHBIM S3bIK, OOBEAMHSIONMNA BCE pPa3zeiibl
MaTeMaTUKU U €€ TMPUIIOKEHHUM, OHHM CBS3bIBAIOT pa3Hble MaTeMaTHYEeCKUe
JUCUUIUIMHBI U UX TPUIIOKEHHS B eAMHOE Lesoe. [loaToMy BakHO AaTh BO3MOXKHOCTh
oOyyaroniemMycsi TOHMMAaTb TEOPETUKO-MHOXXECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTE€MaTUKH M UCIOJIb30BATh €T0 /I BBIPAXKEHHUS CBOMX MbICIEH. J[pyruM BakHbIM
IPU3HAKOM MATEMAaTHKU KAaK HAyKW CJeAyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
000CHOBaHUM U CIIEIOBAHUE OIPEACIIEHHBIM MPAaBUJIaM MOCTPOCHMS JOKA3aTEIbCTB.
3HAKOMCTBO C 3JJIEMEHTAMHM MAaTE€MaTUYECKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIUICHUS 00YYalomUXCsl, TO3BOJISIET UM CTPOUTH CBOU PAaCCYKICHUS
Ha OCHOBE JIOTUYECKUX MPaBUI, POPMUPYET HaBBIKM KPUTHUECKOTO MBILIICHUS.

B yueOHOM Kypce «Anrebpa © Hayajlla MaTEMaTUYECKOIO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTHYE€CKOTO MOJACIUPOBAHUSA, KOTOPBHIE MPU3BAHbI
croco0CcTBOBaTh  ()OPMUPOBAHMIO HABBIKOB TIOCTPOCHUSI MOJENEH peaabHbIX
CUTyalluil, HUCCIEIOBAaHUS OTUX MOJENIed ¢ TOMOIIbI0 ammapara aireOpel U
MAaTEMaTUYECKOTO aHalin3a, MHTEPIpPETAlMy TMOJTYYeHHBIX pe3ylbTaroB. Takue
3a/laHds BIUIETEHBI B KaXbIA M3 pa3lieJOB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca HIMPOKO HUCHOJIb3YeTCs ISl pelieHus MpUKIaaHbIX 3anad. [lpu
pEelIEHNH  pealbHBIX  MPAKTHUYECKHX  3aJad  oOydvaromipecs  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHI0, 0000IaTh U KOHKPETU3UPOBATh MpodiieMy. JlesaTenbHOCTh
10 (OpMHUPOBAHUIO HABBIKOB PELIEHUS MPUKIIAHBIX 3a7a4 OPraHU3yeTCs B MPOLECCe
U3y4YeHUs BCEX TEM Y4YeOHOro kypca «Anredpa M Hayajga MaTEeMaTHYECKOTO
aHATN3a.

Ha uzyuenue yuebHoro kypca «AnreOpa U Hayajaa MaTeMaTHYECKOIO aHaJIU3a»
otBonuTcs 272 vaca: B 10 kiacce — 136 gacoB (4 yaca B Hezento), B 11 kmacce — 136
yacoB (4 Jaca B HEJICIIO).

COJEPXAHME OBYUYEHUA

10 KIIACC



Yucnaa v BBIYMCICHUA

Pammonanpubie uncna. OOBIKHOBEHHBIE U JECATUYHBIC JIPOOU, TMPOIEHTHI,
OeckoHeuHble Tepuoauyeckue napoodu. Illpumenenuwe apodet M TPOLEHTOB IS
pelLIeHus NMPUKIIAIHBIX 3a1a4 U3 Pa3jIuyHbIX OTPACIICH 3HAHUU U PEaIbHOU KU3HMU.

JeWicTBuTenbHble  uyKMcna. PanMoHanbHBIE W UPPALMOHAIBHBIE  YHCIIA.
Apubdmernueckre  omnepanud € JEHCTBUTEIBHBIMH  4YHClIaMH.  Momyib
JEHCTBUTEIHLHOTO YHCIIa U €ro cBoWcTBa. [IpuOmmkEHHBIC BBIYMCIICHUS, TPaBHUIIA
OKPYIJIEHUSI, IPUKUAKA U OLICHKA PE3YJIbTaTa BHIYMCICHUM.

Crenenp ¢ wenpIM moka3areneM. buHoM Herotona. HMcnosb3zoBaHue
noaxosued Gopmbl 3aMUCH AEUCTBUTEIBHBIX YUCEN IS PEHICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJICTABJICHHS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JNIEUCTBUTEIILHBIM ITOKA3aTeIIEM.

Jlorapugm uymcma. CsoiictBa Jjorapudma. J[lecsiTuuHble HW HaTypajJbHBIC
JgorapuQMsbI.

CHuHyC, KOCHUHYC, TAaHI'€HC, KOTAHI€HC 4YHCIOBOI'O AapryMeHTa. ApKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXJIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIIbHBIE ypaBHEHUsS W YypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pElLlIeHUE HEPABEHCTBA.

OcCHOBHBIE METOJbI PEIICHUs LEIbIX U JPOOHO-pallMOHATBHBIX YPAaBHEHUH W
HEpPABEHCTB. MHOrO4WJIEHbl OT OJHOW TN€pEeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWICH ¢ OocTaTKoM. Teopema besy. MHorowneHs! ¢ niensiMu K03 hUIneHTaMu.
Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BBIPAKEHUM, COACPKAIIUX CTEIIEHU U KOPHHU.

HNppauronansHbie ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS UPPALMOHATBHBIX

YPaBHECHUM.

[TokazatenbHble ypaBHeHHA. OCHOBHBIE METOABl PEIICHUS IOKa3aTebHbIX
YPaBHECHUM.

[TpeoOpa3zoBanue BEIpOXKECHHM, COACPKANTUX JTOTapU(MBI.

Jlorapugmuueckue YpaBHEHUS. OcHoBHbIE METO/IbI peleHus
aorapu(MUUYECKUX YPABHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIbI. IIpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAXKEHHM. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHUM.
Pemienne cucreM JIMHEWHBIX ypaBHEHUW. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHu. Onpenenurenb MaTpUIbl 2X2, ero reOMETPUYECKUI CMBICI U CBOMCTBA,



BBIYUCJICEHUE €r0 3HAUYCHUS, NMPUMEHEHUE ONPEACIUTENS] IJIsl PEIICHUS CHUCTEMbI
JIMHEWHBIX ypaBHCHUU. PemeHne mnpukiagHbplX 3aad € IOMOIIBKD CUCTEMBI
JIMHEWHBIX ypaBHEHU. MccnenoBaHue MocTpoOeHHOM MOJENIH C TIOMOIIBI MATPHUILl U
OITPENICIIUTEIIEH.

[TocTtpoenne maremMaTHYECKUX MOJENECH pPEealbHOM CUTyaldud C ITOMOIIBIO
YPAaBHEHHUW W HEPABEHCTB. lIpuMeHeHHE ypaBHEHHWW U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 33714 U 33/1a49 U3 Pa3IMIHBIX 00J1acTe! HAYKH U PeaTbHOM KU3HHU.

DyHKIUN U TPaPUKU

OyHkums, cnocoObl 3amaHus  (QyHkuuu. B3aumHO oOpaTHbIE (QYHKIHMH.
Komno3ummss  ¢yskmuit. ['padux  pyHKmuu. OineMeHTapHble IpeoOpa3oBaHUs
rpadukoB HyHKIIHIA.

OO6mnacth ompeneneHuss U MHOXKECTBO 3HadeHW QyHkiuu. Hynu ¢yHKIuu.
[TpomexxyTku 3HaKomocTtossHCTBA. YETHble M Heu€THble (QyHKUMU. [lepuoamueckue
byukiuu. IIpoMexxyTku MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl W MHUHHUMYMBI
dbynknuu. Hanbomnbiee n HaumMeHbITee 3Ha4eHUST (YHKIIMHA HA IPOMEKYTKE.

Jluneiinasi, KBajgpaTH4Has W JAPOOHO-THHEHHAs QYHKIUU. IJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpadKOB.

CrenenHass QyHKUMSI C HATypaJbHBIM U LIE€JbIM MOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpa@uK KOpHS n-0i CTENEHU Kak PYHKIUU 0OpaTHOM CTENEHU C
HATypaJIbHBIM MIOKA3aTEJIEM.

[TokazatenpHass w norapudpmMudeckas (QYHKIMA, WX CBONCTBA W TpaUKH.
Ucnonb3oBanue rpadgukoB GyHKIHIA 715 pelIeHUs ypaBHEHUH.

TpuroHoMmerpuueckass  OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPHUUECKUX
(yHKLIMNA YUCIOBOIO apryMEeHTA.

@OyHKITMOHAIbHBIE 3aBUCUMOCTH B PEABHBIX MPOIECcax U sBIEHUAX. ['paduku
pEaJIbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCKOro aHajImu3a

ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUS  IIOCJIEIOBATCIbHOCTEH. MeTox
MaTeMaTH4YeCKOW WMHIYKUWH. MOHOTOHHBIE W OTPAHUYEHHBIE MOCJIEA0BATEIBHOCTH.
Hctopuss BO3HMKHOBEHUSI MAaTEMAaTHYECKOTO aHalIM3a Kak aHain3a OECKOHEYHO
MaJbIX.

Apudmernueckas U TeOMETpUYECKash Mporpeccuu. beckoHeuHo yObIBaroIias
reomerpuyeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeoMETPHUYECKON
nporpeccud. JIMHENHBIM U 3KCIMOHEHIMAIBHBIN pocT. Uucno e. dopMyna CIIOKHBIX
NpOUEHTOB. lcnonp3oBaHue mporpeccurd Uil  PENICHHS  pEalbHBIX  3ajad
MPUKJIAIHOTO XapaKTepa.

HemnpepoiBable ¢yHKIMH W HUX cBoicTBa. ToOUkM paspbiBa. ACHUMIOTOTHI
rpagukoB QyHkuuid. CBoiicTBa (QYHKUMH HENpepbhIBHBIX Ha OTpe3ke. Meton



WHTEPBAJIOB [UI DPEIICHUS HEpaBeHCTB. IIpuMeHEHMe CBOWCTB HENPEPBHIBHBIX
(GYHKIMH U1 perieHus 3a1ad.

IlepBast u BTOpas mpousBojHble (QyHKUMU. OnpeneneHue, reoMeTpUYecKuil u
(u3HUECKUil CMBICT TPOU3BOJAHON. YpaBHEHUE KacaTeIbHOU K rpaduKy GyHKIHUU.

[IpousBoaubie aneMeHTapHbIX QyHKIMA. [Ipon3BogHAs CyMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKLUH.

MHokecTBa H JIOTHKA

MHOX€eCTBO, omnepaluyd HaJl MHOXECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Olinepa—Benna. [IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO alIapara JUisi OIUCaHus
peanbHBIX MPOLECCOB W SIBICHUH, MpPU pEHIeHUH 3a7ad M3 JPYrux y4eOHbIX
IPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIC YPABHEHHS.

11 KIJACC

Yuciia 1 BHIYMCTICHUS

Harypanbnuble u uensie uncna. lIpuMeHeHHe NPU3HAKOB JEIUMOCTH LEJBIX
gucen, Hanbonbmmii obmuit nenutens (mamee — HOJl) m Hammenwiee oOiee
kpatHoe (manee — HOK), octaTkoB mo momymio, anroputma EBkinna st penieHus
3a/lay B LEJbIX YHACIaX.

Kommekchbie uncna. Anredpanyeckasi 1 TPUrOHOMETpUUecKast (OpMbl 3alucu
KOMIUIEKCHOTO 4ucia. ApupMeTHUYEeCKHe OIepaluy C KOMIUIEKCHBIMU YHUCIIaMU.
N300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOpAWHATHOM miiockoctu. dopmyna
Myagpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO yucia. [[puMeHeHrne KOMIUIEKCHBIX
YyHCel IS pelieHus (PU3NYECKUX U TeOMETPUYECKUX 3a1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa 1 COBOKYNHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEHl  TPUTOHOMETPUYECKHUX  YpPaBHEHHH ¢ MIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PerieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHBIE METO/IbI pELIEHUS TOKA3aTEJIbHBIX U JIOTapu(PMHUUECKIUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUIEHHUS CHUCTEM M COBOKYMHOCTEN palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOrapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaMHU.



[IpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEMAaTHYECKUX
3a/lay U 3a7a4 U3 PA3IMYHbIX 00JlacTEel HAYKH M PeaTbHOM KU3HH, MHTEPIpETaIus
MOJIyYEHHBIX PE3YJIbTATOB.

DyHKIUU U TPaPUKHU

I'paduk xomnosumuu ¢yHkiui. ['eomeTpuyeckue o0pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckne QPyHKITUU, NX CBOWCTBA U TPAPUKH.

I'paduueckne ™Meroabl perieHuss ypaBHEHUUW H HepaBeHCTB. ['paduueckue
METOJbI PEILICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonw3oBanue rpadukoB (YyHKIUNA JIsI  KCCIAETOBAHUSI MPOIECCOB U
3aBUCUMOCTEM, KOTOpPHIE BO3HUKAIOT IPU PEHIEHUH 3a1ad W3 JPYTruxX y4deOHBIX
IIPEIMETOB U PEAIbHOMN KU3HU.

Hayana MaTeMaTH4eCKOro aHajam3a

[IpumeHeHne NpoU3BOAHONW K MCCIEIOBAHUIO (PYHKIMHA HAa MOHOTOHHOCTH M
sKkcTpeMyMbl. HaxoxxaeHue HanOobIIero 1 HaMMEHbLIEro 3HaYEHUN HENpephIBHOM
GbyHKIIUM Ha OTpE3KE.

[IpyuMmeHeHne TPOM3BOMHOW [JIi HAXOXKICHUS HAWJIY4YIIEro pelIeHUs B
NPUKIAIHBIX 3ajadax, g OIpENeJeHUss CKOPOCTH M YCKOpPEHHs Mpolecca,
3a1aHHOTO (hOPMYJIOM WK rpadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QpyHkumii. [IpaBuna Haxox1eHUs TepBOOOPa3HBIX.

WNuterpan. ['eomerpruueckuili CMbICI MHTETrpasia. BeluncieHne onpeneiaéHHOoro
uHTerpana no gpopmysne Herotona-JIeionua.

[Ipumenenue wuHTErpana sl HAXOXKACHHS IUIOIIAAed IUIOCKHX (GUryp u
00BbEMOB T€OMETPUUECKHUX TEN.

[Tpumepsl  pemeHuit  nuddepeHranbHbBIX  ypaBHeHHH. MaTtemaTtudeckoe
MOJIETMPOBAHUE PEATbHBIX MPOIIECCOB C MOMOIIBIO AU depeHIIuATbHBIX YPABHEHHM.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI  YPOBEHb) HA VYPOBHE CPEJIHETO OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:
c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMU O00yYarolerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCHHMCKOrO OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHYECKHUX



OCHOBaX ()YHKIIMOHUPOBAHUS  PA3NHYHBIX  CTPYKTYp, SBICHUH, TPOIEAYP
IpaXKJaHCKOTO 001IecTBa (BBIOOPHI, OMPOCH U JAPYTOE), YMEHHE B3aUMOJCHCTBOBAThH
C COITMAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIIUSIMHU U HA3HAUYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKONW HIACHTUYHOCTH, YBAXEHUS K
IPOILLJIOMY M HACTOSIIEMY POCCHUMCKONM MAaTEMAaTHKHU, LIEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSAM POCCUMCKUX MATEMAaTUKOB M POCCHMCKOM MATEMATHYE€CKOM IIIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHUH B JPYruX HayKaX, TEXHOJOTHusAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHWE yXOBHBIX IIEHHOCTEH POCCHUUCKOTO0 Haponaa, chOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHUS, 3TUYECKOIO TMOBEIEHHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTIKCHUN HAYKU M JIEATEIIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIa/Ia B IOCTPOECHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETHUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajlau, PEIICHUH, PACCYKJICHUH, BOCIPUMMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3jnyHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCHIUTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHUSI TPUMEHATh MaTeMaTUYECKHE 3HAHUSI B MHTEpecax
310pOBOTO M 0Oe30macHOro oOpa3za *W3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (370pPOBOE TMHUTaHWE, COATAHCHPOBAHHBIM PEXKHM 3aHATHH W OT/bBIXA,
peryispHas (¢u3MYECKas AaKTUBHOCTh), (U3MYECKOE COBEPIICHCTBOBAaHUE IIPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH TPYIOJI00Us, MHTEPEC K Pa3IUIHBIM
chepam mnpodeccuoHaTbHON JEATETBHOCTH, CBS3aHHBIM C MaTeMaTUKOW M €€
NPUIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTUYECKOMY O0pa30BaHUI0 U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEU KU3HU,
FOTOBHOCTh K AaKTUBHOMY YyYacTHIO B  PEIICHUM MPAKTUYECKUX  3aaad
MaTeMaTU4eCKOW HAMpPaBICHHOCTH;

7) 3K0JI0TUYe€CKOT0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh  DKOJOTUYECKOW  KyJbTYpbl, TOHUMAHHUE  BIUSHUS
COIMAJIbHO-DPKOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHONM M COLMAIBHOU
Cpelibl, OCO3HAHKE TTI00aTFHOTO XapaKTepa IKOJIOTHUECKUX MPoOieM, OpUEeHTAIIUS Ha
IPUMEHEHUE MaTEeMAaTHYECKUX 3HAHUU JJIsl pelieHusl 3a7a4d B 00JIaCTU OKPYKaIOIIEH



cpeldpbl, IUIAHUPOBAHUE IOCTYIKOB W OLEHKHM HMX BO3MOXHBIX MOCJIEACTBUUA Jid
OKPY>KaroUIEH CPeIbL;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, IOHUMAaHUE MATEeMaTUYECKOU
HAyKW Kak c(epbl 4eT0BEYECKON JEATEIBHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUIS pa3BUTHS I[UBWIM3ALUM, OBIAJICHUE S3BIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KYJbTYPOU KaK CPEICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISATh MPOEKTHYIO U
UCCIIEN0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble jornueckue aeiicTBus:

BBUSIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMATHYECKUX
00BEKTOB, MOHATHUM, OTHOIICHUA MEXIY MOHSATUSAMHU, (POPMYIUPOBATH OMpEEICHUS
MOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(pUKAIIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMSI, KPUTEPUHU ITPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, dbopmynrpoBaTh u npeoOpa3oBhIBATh CYXJICHUSI:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOPEUUS B
dakTax, JAHHBIX, HAONIOJCHUSX U YTBEPXKICHUSIX, MpeAjiaratb KpUTEPUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JenaTh BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAaMOCTOSITEILHO JI0KA3aTeNIbCTBA MATEMATHUYECKUX YTBEPXKICHUN
(OpsiMble M OT MPOTHUBHOIO), BHICTPAUBATh APTYMEHTAIUIO, NIPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IbI;

BBIOWpATh CmOco0 pemeHuss ydeOHOW 3amauu  (CpaBHUBATH HECKOJBKO
BApUAHTOB peElICHUs, BHIOMpaTh Hanbosiee MOAXOASIINA ¢ YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaregabCcKue 1eHCTBUA:

MCIIOJB30BaTh BOINPOCHI KaK HCCIEIOBATENbCKUA HMHCTPYMEHT MO3HAHMUS,
dbopMyIMpOBaTH BOMPOCHI, (PUKCUPYIOIINUE MPOTHBOPEUHUE, MPOOIIEMY, YyCTAHABIMBATh
UCKOMOE M JIaHHO€, (POpMHpOBATH THUIOTE3y, APTYMEHTUPOBATH CBOIO IMO3UIIHIO,
MHEHHUE;

MPOBOJAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE T10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo OObeKTa, SBJICHUS, Ipoliecca,



BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOATENHbHO (OPMYIUPOBaTh OOOOIIEHHUS M BBIBOJBI MO pe3yjbTaTaM
IPOBEIEHHOT0 HAOIO/ICHNUS, UCCIIEOBAHMS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJIOB M O000OIICHU;

IPOrHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TMpoOIEcCca, a TakKKe BbBIIBUTaTh
MIPENOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaunmeii:

BBISIBIISITH ICPUIIUTHI WH(OpPMAIUHU, JAaHHBIX, HEOOXOJIMMBIX JUIsi OTBETa Ha
BOIIPOC U JJI PELICHUS 3a/1a4H;

BEIOMpaTh MH(POPMAIIMIO M3 WMCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (GopM
IIPE/ICTaBIICHNUS,

CTPYKTYypUpOBaTh HH(OpPMAIHIO, TPEACTABIATh €€ B PpasIUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaduuecKy;

OLICHMBATh HAJEKHOCTh MHPOPMAIIUH TI0 CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE€ YHHUBepPCAJIbHbIE YUeOHbIe AelcTBHS

OoOmmenue:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXKIACHUS B COOTBETCTBHUU C YCIOBUSIMH U
IeISIMU OOIIEHNs, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MUCBMEHHBIX ~ TEKCTaxX, JaBaTh IMOSCHEHWS TIO XOAYy pelIeHUs  3a/Jaud,
KOMMEHTHPOBATH TOJTyYCHHBIA PE3YIIbTAT;

B X0/1€ OOCYXJCHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
poOJIeMBl, pelaeMoi 3aa4M, BRICKA3bIBaTh MJICH, HAIICIICHHBIC HA TTOMCK pPEIICHHUS,
COMOCTAaBIIATh CBOM CYXJICHHUS C CYXICHHUSIMH JAPYIMX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaThb pa3IMYUe H CXOJCTBO IIO3WIIMH, B KOPPEKTHOW (dopme
(GbopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEICTABIATh PE3YJAbTAThI PEIICHUS 3a]adyd, SKCIEPUMEHTa, HCCICIOBaHUS,
IIPOCKTa, CaMOCTOSTEIBLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C YYETOM 3adad
IIPE3EHTAIMN U 0COOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBHUSA

Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUs 3aJlaud, BBIOMpPATH CIIOCOO pEIIeHUs C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y9€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbI HHTEJJIEKT:



BJIAJICTh HABBIKAMU MMO3HABATEIILHON PedIeKCUU KaK OCO3HAHUS COBEPIIACMBIX
JNEHUCTBUHA U MBICIUTENBHBIX TIPOILIECCOB, WX PE3YyJIbTATOB, BIAJETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa PelieHus MaTeMaTUYeCKOn
3a/1a4u;

PEIBUACTh TPYMAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3a/ayH,
BHOCUTH KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB, JAHHBIX,
HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yJbTaTa IEJIM U YCJIOBUSM, OOBSICHATH NMPUUYUHBI
JOCTHKEHUS WIM HEJAOCTUKEHHUS Pe3yJbTaTOB NEATEIbHOCTH, HaXOIUTh OIIMOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTD:

MOHUMAaTh ¥ UCIHOJb30BaTh MNPEUMYIIECTBA KOMAHJIHONW W WHAUBUIYAJTbHON
paboTHI MPHU pelIeHNH YUeOHBIX 3aja4, IPUHUMATh IIeJIb COBMECTHOM JEATEIHHOCTH,
IUTAHUPOBATh OPTAHHU3AIIMI0O COBMECTHOW pabOThI, pacmpeneisTh BHABI PadoT,
JIOTOBApUBATHCS, OOCYXKJaTh MPOIECC M pe3ysbTaT padoThl, 0000IIaTh MHEHUS
HECKOJBbKUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (00CYyXIeHHUs, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbI» U WHBIE), BHITIOJIHATH CBOIO YacTh padOTHI U KOOPJAMHHPOBATH
CBOM JICHCTBUA C JPYTUMU YJeHaMU KOMAaH/]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/aa B
oOmuii  TPOAYKT MO  KpUTEpHsM,  CPOPMYIMPOBAHHBIM  yY9aCTHUKAMHU
B3aUMOJICCTBUSL.

HHPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOydarIIuiCA MOJYYUT CICAYIOITUE
IpeAMETHbIE PE3yabTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajaa MaTEMaTHICCKOTO aHATH3a:

Yucnaa v BIYMCICHUSA:

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: PAIMOHAIBHOE YHCIO0, OCECKOHEYHAas
nepuoguyeckas  ApoOb, MPOLEHTHI, HUPPANMOHAIBLHOE  YHCJIO, MHOXECTBa
palMOHAIBHBIX U ICUCTBUTEIBHBIX YUCEI, MOJYJIb JEUCTBUTEIILHOTO YHUCIIA;

MPUMEHSITH JPOOU U TIPOLICHTHI JIJI PEIICHUS IPUKIIAJIHBIX 33a/1a4 U3 PA3JIMUHbBIX
OTpacier 3HaHUHN U PEaTbHOU )KU3HMU;

IPUMEHATh NPUOTMKEHHBIC BBIYMCICHUSA, TPAaBWIA OKPYTJICHUS, MPUKHUIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUM;

CBOOOJIHO  ONEpPUPOBATh TMOHATHEM: CTENEeHb C IEJbIM IOKa3aTelieM,
UCIIOJIB30BaTh MOAXOISIIYI0 (GOpMY 3aluCH JACHCTBUTENBHBIX YUCEN JJIs PEIICHUS
IIPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX;



cBOOOIHO OMEpUPOBATh MOHATHEM: apu(PMETUYECKUN KOpPEHb HaTypalbHON
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTENEM;

CBOOOJHO OIEpUPOBATh TMOHIATHSAMHU: JOrapupM 4YHUCIa, JE€CATUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOIHO ONEpUPOBATh MOHITUSIMM: CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTAa;

OIIEPUPOBATh IOHATHUAMU: APKCUHYC, APKKOCHMHYC M AapKTaHI'€HC YHUCIOBOI'O
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOZHO OMEpPUPOBATh MOHATHSIMH: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3IU4Hble METOJbl PpEUICHUS pAlUOHAIBHBIX M JAPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUW, NPUMEHATb METOJ HWHTEPBAJIIOB JUISl  PELICHHS
HEPABEHCTB;

CBOOOZHO ONEPUPOBATh MNOHATUAMM: MHOTOWIEH OT OJHON TNepEeMEHHOMH,
MHOTOWIEH C LEIbIMU KO3 (ULIMEHTaMH, KOPHU MHOTOUYIEHA, IPUMEHATh JIEJICHUE
MHOI'OYJIEHa HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3dy m Teopemy Buera mid
pelIeHns 3a1ay;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH: CUCTEMA JIMHEHHBIX YPAaBHEHHM, MaTpuULa,
ONpEJENIUTENIb MaTpUlbl 2 X 2 M €ro reOMETPUYECKHA CMBICH, HCIOJIb30BaTh
CBOMCTBa ompefenurens 2 X 2 1 BBIUKACICHUS €ro 3HA4Y€HUs, IPUMEHATh
ONPEACIUTENIN ISl PELIEHUs CHUCTEMBbl JIMHEHWHBIX YPaBHEHUH, MOJEIUPOBATH
peanpHbIlE CHUTYyallMH C TMOMOIIBIO CHUCTEMBI JIMHEWHBIX YPABHEHHW, HCCIIEIOBATH
IIOCTPOCHHBIE MOJEIN C IOMOLIBI0O MATPHUI U ONPENCINUTENICH, UHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yJIbTaT;

UCIOJb30BaTh CBOMCTBA JIEHCTBUM C KOpHAMHM JJii NpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATHh MPEOOpa30BaHUsI YMCIIOBBIX BBIPAKEHUM, COAEpPKALIUX CTENEHU C
paLMOHAIIBHBIM II0KA3aTeIIEM;

UCTIOJIb30BaTh CBOMCTBA JIOTapu(PMOB i MpeoOpa3oBaHuUs JTOrapuPpMUIECKIX
BBIPAKCHUU;

CBOOOZIHO OINEpUPOBaTh NOHATUAMM: HppalMOHANbHbBIE, I10Ka3aTeJIbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOJUTh UX PEUICHUS C MOMOIIBIO PAaBHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIISASA IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUYecKHe (OopMysbl JUIsl IpeoOpazoBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHUN;



CcBOOOZHO  ONEpPUPOBaTH  TMOHATHEM: TPUTOHOMETPUYECKOE  YypaBHEHHE,
OPUMEHSATh  HeoOXoaumbie  (QOpMyNbl IS pEUICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUMH;

MOJICTIMPOBATh peaibHbIC CUTYaIlMU Ha SI3bIKE alNreOphl, COCTABIATH BBIPAKCHHUS,
ypaBHEHUs, HEPABEHCTBA MO YCIOBHIO 33/1a4H, UCCIEI0BATh MOCTPOCHHBIE MOJICIH C
UCIIOJIb30BaHUEM arIapaTa aareopsl.

DOyHKUMH U TPauKn:

CBOOOJTHO OMEpPUPOBATH MOHATUAMH: (YHKIHS, CHOCOOBI 3a7aHusi (PYHKIUH,
B3aUMHO OOpaTHbIe (DYHKIIUH, KOMITO3UIU QYHKIUN, Tpaduk QyHKIIUU, BBHITIOIHATH
aJIeMEeHTapHbIe Tpeo0pa3zoBaHus rpa@uKoB (QyHKIIHIA;

CcBOOOZHO OMEpPUPOBATH MOHATHSAMH: OOJACTh OMNPEICICHUS U MHOXECTBO
3HauYeHUN PYHKIMH, HYJTU QYHKIHUU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEpUPOBATHh TMOHATHUSAMHU: UETHBIE W HEUYETHBIE (DYHKIHH,
nepuoandeckue (PyHKIWUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMBl U
MUHUMYMBI (yHKIMU, HauOoyblliee W HauUMEHbIIee 3HaueHue (QyHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: CTENEHHas (YHKUUS C HATypalbHbIM U
[ENBIM TIOKa3aTeneM, Tpaduk CTeneHHOW (YHKIMU C HATypadbHBIM U IEIBIM
nokasarenieM, rpad@ukK KOpHS N-ol CTENeHW Kak (PYyHKUMU OOpaTHOM CTENeHUu C
HaTYpaJIbHBIM TOKa3aTelNeM;

ONEepUPOBATh MOHATUSMU: JIMHEHHAs, KBaJpaTH4Has M JIpOOHO-IMHEWHas
(YHKIMH, BHIIOJTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX IPaPUKOB;

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: I[IOKa3aTeslbHas W Jiorapudmuueckas
(yHKUMHA, MX CBOMCTBA M TpauKH, HMCHOJIb30BaTh HUX TrpaduKu ISl PEHICHUS
YPaBHEHMU;

CBOOOZHO ONEpUpPOBaTh MOHATHUSAMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
ornpe/ielieHe TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOIO apTyMEHTa;

UCIIOB30BaTh  Tpaduku  (QYyHKIMA IS UCCIENOBaHUS  IPOILIECCOB U
3aBHCHMOCTEH TMpHU pEeUIeHHH 3a1ad W3 JPYTuX ydeOHBIX MPEAMETOB M peaTbHON
KU3HH, BRIpAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMU;

Hauayia MaTeMaTH4eCcKOro aHaJIM3a:

CBOOOZIHO OINEpUPOBaTh MOHATHSAMH: apudMeTndeckass U TeoMeTpuyecKas
nporpeccusi, 0ECKOHEYHO YyOBIBarolasi reoMeTpudecKkas MpOrpeccusi, JIMHEWHbIH U
AKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCIIOJb30BaTh MPOrPECCUU JUId PpEUIeHHs] peajbHBbIX 3ajad MPUKIAJTHOTO
XapaKkTepa;



cBOOOZHO OMEpPUPOBATh MOHATHIMH: IOCIIEIOBATEIbHOCTh, CIIOCOOBI 3aJaHUs
IIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE U  OrPaHUYEHHBIC IIOCIEHOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOKICHHUSI MAaTEMAaTUYECKOI0 aHaJIN3a KaK aHajau3a OECKOHEYHO
MaJlbIX;

cBOOOJHO OMEpPHPOBATh MOHATUSMU: HEMPEPHIBHBIE (PYHKIMH, TOYKHA Pa3pbiBa
rpaduka QyHKIMH, aCUMITOTH rpaduka QyHKIUY;

cBOOOZHO OMNEpUpOBaTh MOHATHEM: (YHKIMS, HEMpepbiBHAsT Ha OTpPE3Ke,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (YHKIUH /17151 peLIeHUs 3a/1a4;

CBOOOJIHO OINEPUPOBATH MOHATUSIMU: TIEPBasi U BTOpPasi MPOU3BOJHBIE PYHKIIUH,
KacarenbHas K rpaduKy QpyHKIINY;

BBIUHCIIATh MPOU3BOJAHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3ULUHU
AByX (QYyHKIUH, 3HaTh IPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh TE€OMETPUYECKUH M (PU3NYECKUM CMBICHT TMPOU3BOJHON ISt
peneHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOO/IHO ONEPUPOBAThH MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONUCAHMS peallbHbIX
IPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUeOHBIX IPEAMETOB;

CBOOOJHO ONEPHUPOBATH TOHATHSAMU: OIpEAeNIeHHe, TeopeMa, YypaBHEHHUE-
CJIE/ICTBHE, CBOWCTBO MAaT€MAaTHYECKOrO0 OOBEKTa, JOKAa3aTeIbCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydYaromiuiicss MOJYYUT CIETYIONTUE
IpEeIMETHbIE PEe3yJIbTaThl MO OTIEIbHBIM TeMaM paboyed MNporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a»:

Yuciia ¥ BIYMCICHUSA:

cBOOOJHO ONEpUPOBATH MOHATUSAMU: HATypaJbHOE U ILIEJI0€ YKCIO, MHOXKECTBA
HAaTypaJIbHBIX M LEJIbIX YHCEN, UCIOJIb30BATh MPU3HAKHU ACIMMOCTH LEJbIX YHUCEN,
HOJl nm HOK HaTypanbHbIX 4ucen Uil pEUIEeHUs 3a1ad, MPUMEHSTh aJITOPUTM
EBxmuna;

cBOOOZHO OIEpUpOBaTh MOHATHEM OCTaTKa IO MOJYJIO, 3alKiChIBaTh
HaATypaJbHbIE YMCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOZHO ONEpUpPOBATh TMOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTaBlIATh KOMIUIEKCHBIE 4YHCIa B alredpanyeckod u
TPUTOHOMETPUUYECKOU (OopMe, BBIMOIHATH apu(PMETUUECKHE ONEepalMd C HUMU H
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh TMOHITHAMU: HPpPALMOHAIBHBIE, MOKa3aTeIbHbIE M
Jorapu(pMUYECKUE HEPABEHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIBHBIX



IIEPEXO/IOB;

OCYIIECTBIISATH OTOOP KOPHEH MpU PELIEHUU TPUTOHOMETPUUECKOTO YPaBHEHHUS;

CcBOOO/IHO ~ ONEpPUPOBATH  IMOHATUEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEeoOXoAuMble  (QOpMyNbl IS pEUIEHUST  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOZIHO ONEpUpOBaTh MOHSATUSAMM: CUCTEMAa U COBOKYIHOCTh YpPaBHEHHH U
HEPABEHCTB, PAaBHOCUJIBHBIE CUCTEMBI M CHCTEMbI-CIEICTBHS, HAaXOJIUTh PELICHUS
CUCTEMBI M COBOKYITHOCTEH pPalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEJIbHBIX U
norapu(pMUUYECKUX YPABHEHUH U HEPABEHCTB;

pemarh palMoHaJIbHbIE, UPPALMOHAIBHBIE, TTOKA3aTeNbHbIE, JOrapu(pMUYECKUE
U TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, COAECP)KAILME MOIYJIU H
napameTpsl;

OPUMEHATh IpapUUYecKue METOJbl JJisi pElIeHUs YpaBHEHUW U HEPABEHCTB, a
TaKKe 3aJ1a4 C IapaMeTpaMy;

MOJIEJIMPOBATh PEAJIbHBIE CUTYALIMH Ha A3BIKE aIreOpbl, COCTABIIATH BhIPAKEHUS,
YPAaBHEHUS, HEPaBEHCTBA M MUX CHUCTEMBl IO YCIOBUIO 3aJauM, MCCIIEI0BATh
IOCTPOEHHBIE MOJIEJIM C HCIIOJIb30BAHMEM armapara anreOpbl, MHTEPIPETUPOBAThH
IIOJIy4YE€HHBIN pe3yJIbTaT.

@OyHkuuu ¥ rpapuku:

CTPOUTh TpauKKW KOMIO3ZULIMH (PYHKIUH C TOMOIIBIO 3IEMEHTAPHOTO
UCCIIEJIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (YHKIIHII;

CTPOUTHb T€OMETpUYeCcKrue 0Opa3bl YpaBHEHHI M HEPAaBEHCTB HAa KOOPJAUHATHOMN
IUIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: TPA(UKN TPUTOHOMETPUUECKUX PYHKIUNI;

OpUMEHATh (QYHKIUU JUIsI MOJAETUPOBAHUS M HUCCIEIOBAHMS peabHBIX
IIPOLIECCOB.

Havana MaTeMaTH4ecKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIEN0BaHUS (PYHKUIMHA HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaxXoAUTh HauOOJIbLlIEE W HaWMEHbIIee 3HAUCHUS (YHKIUH HENpephIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh MPOU3BOJHYIO JUIA HAXOXIACHUS HAWIyYIIero peHieHus B
IPUKJIAJHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHUYECKHX, 3a4a4ax, Uil ONpPEIeIcCHUs
CKOPOCTHU U YCKOPEHHUsI MPOIeCcca, 3aJaHHOTO (pOpMYIION MU rpaduKoM;

cBOOOJHO ONEpUPOBATh MOHATUAMU: TIepBOOOpa3Hasi, ONpPeaCIEHHbIN HHTETpall,
HaXOJMUThb IEPBOOOPA3HbIE 3IEMEHTAPHBIX (YHKUUN U BBIUUCIATH HHTErpall IIo
dbopmyne Herotona-JleliOnuia;

HAXOJUTh TUIOLAAHN MIIOCKUX (UTYp U OOBEMBI TEJ C TOMOILIBIO MHTETPalIa;



UMETh TPEJCTABICHUE O MAaTeMAaTHYEeCKOM MOJICTUPOBAHUHM Ha TMPUMEpE
coctaByieHus nuddepeHITnaIbHbBIX YPaBHEHHI;

pemath MpUKJIaJHbIC 3aJadd, B TOM YHCJIEC COLUATBHO-DKOHOMUYECKOTO |
du3nyecKoro xapakrepa, CpeACTBaMH MaTEeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypenI
MHOK€eCTBO IEMCTBUTEIIBHBIX YHCEIL.
1 MHorowiensl. PanimonanbHble ypaBHEHUS U 24 1
HepaBeHCcTBAa. CHCTEMBI IMHEHHBIX
ypaBHEHUH
5 Oyukumu u rpadpuku. CreneHHas QyHKIHS 12 1
C LIeJIBIM MTOKa3aTeaeM
3 ApudpmeTrnueckuil KOpeHb N-Oi CTEIEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pyukmus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIIHS. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHomeTpuyecKe BbIPAXKEHUS U 99 1
ypaBHEHUS
7 [locnenoBarenbHOCTH U IPOTPECCUH 10
8 HenpepriBabie ¢pynkiuu. [IpousBonnas 20
9 [ToBTOpeHnue, 060061IeHNE, CCTEeMaTH3aUs 5 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




11 KITACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaenbie — Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 99 1
IPOU3BOIHON
2 [TepBooOpa3nas u uHTErpal 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomMeTpuIeCKUE HEPABEHCTBA
4 WppannonansHble, MoKazaTeabHbIE U 24 1
norapuMuuecKre HepaBeHCTBA
KomruiekcHbie uncna 10
Harypasnbnble u nienbie ynucia 10 1
CucreMbl paloHATBHBIX, UPPALMOHATBEHBIX
7 NOKA3aTEJIbHBIX U JIOrapu(PMUYECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpenue, 06001EeHNe, CHCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosn4yecTBo yacos DJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoaeubie  Tpakruieckue iy%nnﬂ :)lﬁl()l:liOBaTeJ]bele
padoTsbI padoThI pecypesI
1 MHoecTBO, Onepaluy HaJl MHOKECTBaMU 1
U UX CBOICTBa
2 Juarpammsl Oiinepa-Benna 1
3 [TpMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJis peleHus 3aaa4
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSTUYHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKHE TPOOH
Parmonaneubie uncina. OOBIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, TPOLIEHTHI, 1
OecKoHEeYHbIe TIepuoAnYecKre Apodu
6 [Tpumenenue apoOeii U MPOIEHTOB IS 1
pelIeHus: MPUKIIATHBIX 3a7a4
7 [Tpumenenue apoOeii U MPOIEHTOB JIs 1
pelIeHUs NPUKIIaJHBIX 3a7a4
8 [elicTBuTenpHble yncia. PaninonanbHble U 1
MppaloHaIbHbIE YHCIIa
9 Apudmernueckue onepanum ¢ 1
JEHCTBUTEIBbHBIMY YUCIIAMU
10 Monynb 4eCTBUTEIBHOTO YUCIIA U €TO0 1
CBOICTBa




11

[TpuOnm>xEHHBIE BHIYMCIECHUS, IPaBUia
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUH H
HEPaBCHCTB

13

OCHOBHBIE METO/IBI PEIICHHS HEIBIX U
JIpOOHO-paLlMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METO/IbI PEIICHUS IENbIX U
JIpOOHO-PaLIMOHANIBHBIX YPaBHEHUHN U
HEPAaBEHCTB

15

MHorowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoOro4IeHbI ¢ HeTbIMHA KO3 (QUIIEHTaAMHU.
Teopema Buera

17

Pemenue cucreM JIMHENHBIX YpaBHEHUN

18

Pemenue cucreM JTMHENHBIX ypaBHEHUN

19

Martpuna CUCTEMBI IMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2x2, ero
TF€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYEHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJIEHUE €T0 3HAUECHUS

21

[IpumeneHue onpenenuTes s PEIICHHS
CHUCTEMBI JINHEUHBIX YPABHEHHI




22

Pemenue nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHU

23

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEWHBIX YPAaBHEHHI

24

Konrponsnas pabora: "PanmonanbHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIHSI, CIOCOOBI 3aJaHUs (DYHKITHH.
B3aumuo oOpatabie GpyHkimu. Kommosumms
byHKIUMi

26

I'paduk pyHkunu. JnemMeHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKITUN

27

O6unacTh ornpeneneHus: © MHOXKECTBO
3HaueHni PpyHkiuu. Hynu GyHkmmm.
[TpoMexyTKH 3HAK OCTOSTHCTBA

28

YérHble U HEUETHBIC (PYHKIIUU.
[Tepuonnueckue Gpynkunu. [IpomexyTku
MOHOTOHHOCTH ()YHKIIMU

29

MakcuMyMBbl U MUHAMYMBI (DYHKITHH.
HawuOospliiee 1 HaMMeEHbIIIEE 3HAYCHAE
(GyHKIHMM HAa IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHas u ApoOHO-
nuHenHas GyHKIIT

31

DJIeMEHTapHOE MCCIICIOBAHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUH

32

DJeMeHTapHOe UCCIIeIOBaHHE U
MOCTpOeHNe TPpaPuKOB ATUX PYHKITUN

33

CreneHb ¢ LIETBIM ITOKa3aTeneM. buaom




HreroTona

CreneHs ¢ LIEJIBIM MOKa3aTeneM. buaom

34 Herotona
CrenenHasi GyHKIHUS C HATYPAIbHBIM U

35 LeNBIM TToKa3aresneM. E€ cBoiicTBa u
rpadux

36 Kontponbhas pabota: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HATYPaTHHON
CTEIEHHU U €ro CBOKWCTBA

38 Apudmerndeckuii KOpeHb HATYPaIHHON
CTEIEHHU U €ro CBOKMCTBA

39 [TpeoOpa3oBaHus YNUCIOBBIX BBIPAKECHUH,
COJepKAIUX CTENIEH! U KOPHU

40 [IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIeprKalINX CTENIEHU U KOPHU

41 [IpeoOpazoBaHms YUCITOBBIX BHIPAKECHUH,
coJepXKalUX CTEIIeH! U KOPHU
WppanmonaneHele ypaBHeHHs. OCHOBHbIE

42 METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
YpaBHEHUH
WppanumonaneHele ypaBHeHU. OCHOBHbIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUH
WppanmonansHele ypaBHeHU. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAMOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TTEPEXOAbI B PELICHUH




UPPALMOHAIIBLHBIX YPABHEHUN

PaBHOCHIBEHBIE Nepexoabl B PCIICHUU

46 UPpaLMOHAIbHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIEHUU
UpPpalMOHAIbHBIX YPaBHEHUM

48 PaBHOCHIIbHBIE TTEPEXOABI B PELLICHUH
UppalMOHATIbHBIX YPaBHEHHM
CoiicTBa u rpaduk KOpHS N-0if CTENEeHN

49 KaK (yHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeleM
CoiicTBa u rpaduk KOpHS N-0i CTETICHN

50 Kak (PyHKIIMH OOPaTHOM CTETIeHHU C
HaTypaJIbHBIM I10Ka3aTeleM
Kontponbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-oi cTenenu. MppanuonanbHbie
ypaBHeHus"

59 CreneHsp ¢ paluOHAIBHBIM [TOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHs ¢ palMOHAIBHBIM [10KA3aTEIEM U
€€ CBOMCTBA

54 CreneHs ¢ palMOHAIBHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

55 [ToxazarenbHast pyHKLMSA, €€ CBOWCTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKIUN s
pelIeHUs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKINUN A7

peuIeHusl ypaBHEHU I




[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE

58 METO/BbI pEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHUH
[TokazaTenpHbIe ypaBHEHUs. OCHOBHBIE

59 METO/BI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
ITokazarenbHble ypaBHEeHUsS. OCHOBHbBIE

60 METO/BI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 KoHntponbHas padora: "[lokazaTenbHas 1
¢bynkuwmst. [TokazarenpHble ypaBHEHUS"

62 Jlorapugm uucna. CeoiicTBa jgorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapugm uucna. CoiicTBa jgorapudpma 1

65 JlecaTHUuHBIC U HATYpAJIbHBIC JTOTAPUPMBI 1

66 JlecaTHYHBIC U HATYpaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpa3zoBanue BhIpaKEHUH, 1
coJIep KaIIux Jorapudmpl

68 [IpeobOpaszoBanHme BBIpaKEHUH, 1
coJiepKalux JorapuQmol

69 [IpeobOpazoBanme BBIpaKEHUH, 1
coJiepKalux JorapuQmol

70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka GyHKINUN A7 1




peLIeHUs ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AT

3 peLIeHUs ypaBHEHUI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

74 METO/BI pEIIeHUs Torapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHbIE

75 METO/BI peIIeHUs ToTapu(MUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/Ibl PelIeHuUs JorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCWIIBHBIE NTEPEXOABI B PEIIECHUH
JOrapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCWIIBHBIE NIEPEXOABI B PEIICHUH
JOrapuPpMHUUECKUX ypaBHEHUN

79 KonTtponbnas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHuUs"

80 CuHyC, KOCHHYC, TAHI'€HC U KOTAaHI€HC
YHUCIJIOBOTO apryMeHTa

81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI€HC
YHUCJIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCJIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
YHUCIIOBOT'O apryMeHTa

84 TpuronomeTrpuyeckas OKpyKHOCTb,

ompeieNIeHuEe TPUTOHOMETPHUECKUX




(YHKIMI YUCIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,

85 oTpeieIeHue TPUTOHOMETPHYECKUX 1
(GyHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPaKCHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpAKEHU I

93 [IpeoGpa3oBaHe TPUTOHOMETPUIECKUX 1
BBIPAKECHHI

94 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

95 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemrenue TpUroHOMETPHUYECKUX ypaBHEHHUN 1

97 Pemenne TpuroHoMeTprUYECKUX YpaBHEHUN 1

98 Perenue TpUroHOMETpHUYECKUX ypaBHEHUN 1

99 Pemrenue TpUroHOMETpHUYECKUX ypaBHEHUN 1

100 Penrenue TpUroHOMETpHUYECKUX ypaBHEHUN 1
KonrponbHas padora:

101 "TpUTrOHOMETPUYECKHE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE ypaBHEHU"

102 ITocnegoBaTeILHOCTH, CIIOCOOEI 3aJaHNs 1




nocienoBareiibHocTel. Meton
MaTeMaTUYECKON UHIYKLIMU

MoHoTOHHBIC B OIrpaHU4YCHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopHs aHamm3a
OECKOHEYHO MaJlbIX

104 Apudmernueckas mporpeccus

105 ['eomeTpuueckast mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpuIecKast
nporpeccust

107 CyMMma O0ecKOHEUHO yOBIBaromen
r€OMETPUYECKON IIPOTPECCUU

108 JIMHEeWHBIN ¥ SKCIOHEHIUAIBHBIA POCT.
Yucno e. Dopmyrna cI0KHBIX TPOIEHTOB

109 JIMHEWHBIN U SKCIOHEHIUAIBHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHue MPOTPECCHH [T PEIICHUS
pealibHBIX 3aJa4 MPUKJIAHOTO XapaKTepa

111 Kontponbhas paboTa:
"IlocienoBarenbHOCTH U Iporpeccuu’”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMNOTOTHI TpaUKOB
byHKIUI

114 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (h)yHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBAJIOB ISl pELICHUS




HEPABEHCTB

Merton HHTCPBAJIOB JIA pCIICHUS

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JIJIsl PELICHHUS
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIUH U1 pereHus 3a1a4y

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKIUH U1 peeHus 3a1a4

121 [lepBas u BTOpast Mpou3BOIHbIE (PYHKLINUU

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
IIPOU3BOJHON

123 Onpenenenne, GU3NIECKUA CMBICTT
IIPOU3BOJHOU

124 VYpaBHeHHEe KacaTeabHON K rpaduKy
byHKIMHA

125 VYpaBHeHMEe KacaTeabHOU K rpaduKy
byHKIMHA

126 [Tpon3BogHBIC S7IEMEHTAPHBIX ()YHKITHI

127 [TpousBoaHBIC JIEMEHTAPHBIX (DYHKINN

128 [TpousBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (DYHKITUH

129 ITpon3BogHas CyMMBI, IPOU3BENCHNUS,
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUH

130 [TpousBogHAst CYMMBI, TPOU3BEACHUS,
YaCTHOT'O M KOMIO3HIMHU (PYHKIUH

131 Kontponbnas padora: "[IponsBognas”




[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

132 . 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 1
3HaHui: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 HToroBas KOHTpOJbHAs paboTa 1
136 HOBTOPGHI/IC, 000011IeHKE, CUCTEMAaTH3 AL 1
3HAHHI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHusl

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

IIpuMeHeHne MPOU3BOJHOM K
ucclieIoBaHMI0 (PyHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
HCCIIeI0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne MpoOu3BOJHOM K
HCCe0BaHUIO (DYHKITMN Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

[Ipumenenue npor3BOJHON K
UCCIeI0BaHMIO QYHKIMI Ha
MOHOTOHHOCTH M 3KCTPEMYMBI

[IpumeneHnue npor3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne nporu3BOIHON K
UCCIeIoBaHMI0 (PYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxneaue HauOoJIbIIETO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON

(GyHKIIMHA Ha OTPE3KE

Haxoxneaue HanOoJIbILIETO U




HAMMEHBIIIETO 3HAYEeHUS HETIPEPBIBHOM
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOoJIBIIEro U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(byHKINU Ha OTpE3Ke

10

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIMH Ha OTPE3KE

12

Haxoxnenne HanOoupIIero u
HAaMMEHBILIETO 3HAYECHUS HETIPEPBIBHOU
(GyHKLINU Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOM ISt
HAXO0XJAEHUS HAWTYUIlEro pelIeHUs B
MPUKJIAJIHBIX 3aa4ax

14

[Ipumenenne nporu3BOIHOM ISt
HAXO0XJIECHUS HAWJTYUIlIEro peIIeHUs B
MPUKJIAIHBIX 3aa49ax

15

[IpuMeHeHne NpOU3BOIHOM IS
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOro (GopMyIoi UK
rpagukoM

16

[IprMmeneHnne nporu3BOIHOM ISt
ONPEACIICHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHoro GOpMYIIOi WK
rpapuKoM




17 Kommosumus ¢pyHKImit

18 Kommoszumus ¢pyHkimit

19 Komnozumus GpyHkuumit

20 I'eomeTpuyeckue o0pa3sl ypaBHEHUH Ha
KOOPJWHATHOM MJI0CKOCTH

91 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

99 Konrponsnas pabdora: "Uccnenoanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBoOOpa3HbIe 37IEMEHTAPHBIX ()YHKITUH.
[IpaBuia HaxoXI€HUS IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3NIEMEHTAPHBIX () YHKITUH.
[TpaBuna HaXOXICHHS TEPBOOOPA3HBIX

26 HNurterpan. ['eomeTpudeckuii CMbICT
MHTETpaia

97 Brruucnenue onpenenéHHoro HHTerpaia
o ¢popmyse Hrrorona-JleiOanma

98 Brruncnenue onpenenéHHOro HHTErpana
o ¢popmyne Hrrorona-Jleibnnia

29 [IpuMeHeHne uHTerpana 1Jis HaXOXKACHUS
TIoMIaiel TUIOCKUX (PUTYp

30 [IpuMmeHeHne nHTerpana g HaX0XKACHUS
00BbEMOB IreOMETPUYECKHX TeT

31 [Tpumeps! pemenuii qudQepeHranbHbIX

yYpaBHEHUHN




[Tpumeps! pemenuii qudQepeHnratbHbIX

32 .
ypaBHEHHH
MaremaTruyeckoe MOAECIUPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MTOMOIIIBIO
i depeHnranbHbIX ypaBHEHUH

34 Kontponbnas pabora: "[lepBoobpasnas u
uHrerpan"

35 Tpuronomerpuieckue GyHKINHU, UX
CBOICTBa U Tpaduku

36 TpuroHomeTrpuveckne QyHKINU, HX
CBOICTBA U TpaduKu

37 TpuroHomeTrpuveckue QyHKIINU, HX
CBOWCTBA U TpapuKu

38 Tpuronomerpuveckune QyHKIAU, HX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TPapUKu
OTOOp KOpHEH TPUTOHOMETPUUYECCKHUX

40 YPaBHEHHUI C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT1O0p KOpHEW TPUTOHOMETPUUECKUX

41 YPAaBHEHUH C IOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YpaBHEHUH C TIOMOIIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT060p KOpHEN TPUTOHOMETPHUUECKHUX

YpaBHEHUH C MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TPUTOHOMCTPHUCCKUX

44
HEPABEHCTB

45 Pemenne TpuroHomMeTpu4ecKux
HEPABEHCTB

16 Pemenne TpuroHomMeTpu4eCKuX
HEPABEHCTB

47 PemeHne TpuroHoMeTpu4EeCKUX
HEPABEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUCCKHUX (yHKITHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELICHUS
ITOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PEIICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOABI PEIICHUS
IIOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOABI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHUS
norapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/BI PELICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELICHUS

norapu(MHUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUA

> UppaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaIMOHATHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
MppaIMOHATIBHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PEIICHHS
UppaIMOHAIBHBIX HEPABEHCTB
61 ['paduueckue METOBI pEeLICHUS
UPPALUOHATIBHBIX YPABHEHHUI
62 I'paduueckue METOIBI pEeIICHUS
UPPAUOHATIBHBIX YPAaBHEHHUI
63 I'pauaeckue METOBI pelIeHUS
MOKa3aTeJIbHBIX YPaBHECHUN
64 I'panaeckne METOABI penIeHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'pauaeckne METOABI peLIeHUs
Jorapu()MUUECKUX YpaBHEHUN
66 I'paduueckue MeTo bl pelIeHUs
norapupMHUUECKUX HEPABEHCTB
67 I'pauueckue METOBI penIeHUs
norapuMHUECKUX HEPABEHCTB
I'padmaeckue MeTOABI pemICHUS
68 MOKa3aTeIbHbBIX U JIOrapu(HPMUIECKUX
YpaBHEHUH
I'paduueckue METOIBI pEeHICHUS
69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX

ypaBHEHUH




70

I'padmyeckue MEeTOABI pEIICHHS
MOKA3aTENbHBIX U JTOTapU(YPMHUUECKUX
HEPABCHCTB

71

I'paduyeckue MeToAbl pelICHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABEHCTB

72

Kontponbnas padota: "UpparnmonanbHeie,
MOKa3aTeJIbHBIC U JTOTapU(MUUECKHEC
HepaBeHCTBA"

73

KommuiekcHble uncna. Anredpanyeckas u
TpUTrOHOMETpHUUYecKas (HOpMBI 3aITUCH
KOMIUIEKCHOTO YHCIia

74

KommnekcHble uncna. Anredpandeckas u
TpUroHOMeTpHUYecKast (POpMBbI 3arucH
KOMIUIEKCHOTO YHClia

75

Apudmernueckre onepamnum ¢
KOMILJICKCHBIMHU YUCJIAMHU

76

Apudmernueckre onepanum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N3o0pakeHne KOMITJIEKCHBIX YHCeTT Ha
KOOPAMHATHOW INTIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJWHATHOMH IJIOCKOCTH

79

®opmyiia Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oiil crenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YUCCIT AJIA




penieHus (GU3NIECKUX ¥ TEOMETPHUIECKHUX
3a1a4

Konrponsnas padora: "KomiuiekcHbie

82 |
qucna

83 HatypanbHble U 11enbie 9rcia

84 HatypanbHble 1 Lensle yucna

85 [TpuMeHeHne NPU3HAKOB IETUMOCTH
LEJIBIX YnCell

86 [TpumMeHeHne NPU3HAKOB IETUMOCTH
LeJIBIX YUCEel

87 [TpuMeHeHNne TPU3HAKOB IETMMOCTH
nensix yrcen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTU
nensix yrcen: HOJl m HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJBIX YUCEI: OCTATKH 10 MOJYJTIO

90 [TpuMeHeHne NPU3HAKOB IETUMOCTH
LEJBIX YUCEeII: OCTATKH 10 MOJYJTIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LENBIX YUCeIl: anroput™ EBknuaa s
pelIeHus 3a/1a4 B LIETIbIX YnCIax

92 Konrponsnas padora: "Teopus menbix
gucen"
CucteMa U COBOKYITHOCTh YPaBHEHHUIA.

93 PaBHOCWIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBUS

94 CucreMa ¥ COBOKYITHOCTh YPaBHEHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95

OCHOBHBIE METOABI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX
ypaBHEHUH

96

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH UppaIMOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/BI PELICHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTeJIbHBIX
ypaBHEHUN

98

OCHOBHBIE METO/bI PELICHUS CUCTEM U
COBOKYITHOCTEH IIOKa3aTEJIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(hMUUECKUX
YpaBHEHUH

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUH

101

[IpuMeHeHne CHCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3aJa4 U 3a1a4 13
pasIUYHBIX 00J1acTel HAYKU U PeaIbHOU
JKU3HU, MHTEPIIPETaLUs OJy4YEHHBIX
pe3yIabTaTOB

102

[TpuMeHeHHe cUCTeM K pelIeHUI0
MaTeMaTHUYECKUX 3aJa4 U 3a7a4 13
pa3nYHbIX 001acTeil HAYKH U peabHOM
JKU3HU, UHTEPIIPETaLUs OJyUYEHHBIX




pE3yJIbTaTOB

HpI/IMCHCHI/Ie HCEPABCHCTB K PCUICHUIO
MaAaTCMAaTHUYCCKUX 3aJa4 M 3aJa4 U3

103 Pa3NMYHBIX 00IaCTEei HAYKH U pPeaTbHOM
KM3HH, MTHTEPIPETALNS TTOTYISHHBIX
PE3yNIBTaTOB
Kontponbnas padora: "Cuctemsl

104 paIMoOHATBHBIX, UPPAIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(PMHUECKIX
ypaBHeHui"

105 PanmonansHbIe ypaBHEHHS C TapaMeTpamMu

106 PanmonanbHbIie HEpaBEHCTBA C
napameTpamu

107 PanronanpHbBIC CHCTEMBI ¢ TTapaMeTpaMu

108 HppauuoHanbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [Toka3zarenbHbIC ypaBHEHUs, HEPABEHCTBA
C mapamMeTpamMu

111 ITokazarenpHbIE CUCTEMBI C TApaMETPaMu

112 Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapugpmuueckue CUCTEMBI ¢
napameTpamu

114 TpuroHomeTpuveckne ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKue HEPABEHCTBA C




napameTpamu

116

TpUroHOMETPUUYECKNE CUCTEMBI C
napaMmeTpamu

117

[ToctpoeHue u uccienoBaHue
MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYAaIM C TIOMOIIBI YPAaBHEHUH C
napaMeTpamMu

118

[TocTpoeHue u uccienoBanue
MaTeMaTHYECKUX MOJIENIeH peabHbIX
CUTYaIUH C MMOMOIIBIO0 CUCTEM YPABHEHUIA
C mapameTpaMu

119

[TocTpoeHnue u nccnenoBanue
MaTEMATHYCCKHUX MOIIe.Heﬁ PCATIbHBIX
CHTYaIMii C TOMOIIBIO CUCTEM YpaBHEHUI
C mapaMeTpamMu

120

Konrponsnas pabdora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, 06006mIEHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHue, 00001IIEeHNE,
cucTeMarusauus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHeHHI"

124

[ToBTOpeHME, 0600IICHNE,
cucreMarusauus 3HaHui: "HepaBeHncrea"

125

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTu3aius 3HaHuii: "HepaBenctna"




[ToBTOpenue, 0600mIeHNE,

126 . " 1
cucreMmarusanus 3Hanuii: "HepaBeHcTBa
[ToBTOpeHue, 06001IIeHNE,

127 cuctemartusanus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,

128 cuctemartusanus 3Hanuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHme, 0600MICHNE,

129 cuctemaTtusanus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHME, 0000IICHNE,

130 cucTeMaru3auus 3HaHui: "MHTerpan u ero 1
puMeHeHune"

131 [ToBTOpeHue, 06001IeHNE, 1
cucTemMaTu3anus 3Hanui: "OyHkuun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTemMaTtu3anus 3Hanui: "OyHkuun"

133 [ToBTOpeHue, 0600mIEHNE, 1
cucTemMaTu3anus 3HaHui: "OyHKImn"

134 Htorosas KOHTpoJbHas paboTa

135 Htorosast KOHTpoJbHas paboTa 1 1

136 [ToBTOpenue, 0600MIEHNE, 1
cUCTEeMAaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeIHero 001ero od0pa3oBaHusi
pe3yJabTarta
1 Yucna v BIYUCIECHUS
11 OnepupoBaTh MOHATHSMU: PALUOHAIBHOE M ACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JeCATHYHAs APOOb, TPOLEHTHI
12 BemonHATe  apudmernyeckue omepanuM € PalUOHAIBHBIMU U
' JIeCTBUTENBHBIMU YHCIIAMU
13 BemonHATe  NpUONMKEHHBIE  BBIYUCICHHS, HWCIONB3Yys  IpaBUia
' OKpYTJIEHUS, [1eN1aTh NPUKUAKY U OLIEHKY Pe3yJbTaTa BEIYUCIECHUI
OnepupoBaTh MOHATUSAMH: CTENEHb C LIEJBIM MOKa3aTelIeM, CTaHAapTHas
14 (dopma 3anucu JeHCTBUTENBHOIO YMCIA, KOPEHb HAaTYpaJlbHOU CTENEHH;
' UCIIOJIb30BaTh MOAXOAIIYIO (GOpMY 3amucu AeHCTBUTEIBHBIX YHCEN IS
peleHusI MPaKTUYECKUX 3a7a4 U IPEICTaBICHHS JaHHBIX
OmnepupoBaTh HNOHSATHSAMH: CHHYC, KOCHHYC M TaHTEHC IMPOU3BOJBHOTO
15 yria; WCIOJIb30BaTh 3allMCh TPOW3BOJIBHOTO YIJIa Yepe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (HYHKIIHU
2 VYpaBHeHMs U HEpaBEHCTBA
OnepupoBaTh MOHATUSAMH: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panmoHaIbHOE, UppanroHaIbHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPHUUYECKOE YPABHEHUE
59 BemonHaATe  TpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKECHUH |
' pelaTh TPUrOHOMETPUUYECKUE YPABHEHMUS
BrImonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPALMOHATIBHBIX
2.3 BBIDQ)KEHUII M pellaTb OCHOBHBIE THUIBI LEJbIX, PAIMOHAIBHBIX U
UppalMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHUS M HEPAaBEHCTBA ISl PEIICHUS MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTe HAyKU U peasIbHOM KU3HU
MogenupoBaTh peajibHble CUTyallMM Ha S3bIKE aiureOpbl, COCTaBIATH
2.5 BBIPA)XECHUS, yPaBHEHUS, HEPABEHCTBA M0 YCIOBUIO 33/a4M, UCCIEI0BATh
MIOCTPOCHHBIE MOJICNIN C HCIIOJIB30BAHNUEM arlapara anreOpbl
3 OyHKIMH U TpaduKh
OnepupoBaTh TNOHATHAMH: (QYHKIHSA, CIOCOOBI 3anaHus (YHKIHH,
3.1 o0acTh OmpeneNeHus] W MHOXKECTBO 3HA4YeHUH (yHKIWHU, Tpaduk
($yHKIIMHU, B3aMMHO 0OpaTHbIE (PYHKITUH
3.2 OnepupoBaTh NOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIHMH, HYIH




(GYyHKIUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA

3.3 Ucnonb3oBath rpaduku QyHKIUN 11 pellieHus] ypaBHEHUN
3.4 Crpoutb W uuTarth Trpaduku JUHEHHONW (YHKIUHM, KBaJpaTHUYHOU
' (GyHKINH, CTENEHHOW (DYHKIMH C IIETBIM TIOKa3aTeIeM
Hcnonp3oBate rpaduku (GYHKUUMH A8 HCCIEIOBAHUS MPOLECCOB U
35 3aBHCUMOCTEH TpHU PEUICHWU 3aJad U3 JPYTUX Y4eOHBIX MPEAMETOB H
' peaNbHOM  JKWM3HM, BbIpaXaTb (QOpMyJamMH 3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU
4 Hauana maTtemaTndeckoro aHaiansa
41 OnepupoBaTh NOHATUAMHU: TIOCJIEIOBATENbHOCTh, apudmeTnyeckas Hu
' reoMeTpHY€ecKast TIPOTPECCHU
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaloOIIas TIeoMeTpUyecKas
4.2 mporpeccusi, CcymMma OECKOHEUYHO yOBIBAIOIIEH TIeOMETPUYECKOU
POrpeccuu
4.3 3amaBaTh MOCIEA0BATEIPHOCTH PA3TUIHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBAa TOCIEAOBATEIBHOCTEM W MPOrPECCHd  AJiA
' pelIeHrs peallbHbIX 3aJa4 MPUKJIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBath MOHATUSAMHU: MHOXECTBO, OTIEpPAIH HaJl MHOXKXECTBAMH
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIA —ammapar [Jis ONUCAHHS
5.2 pEaNbHBIX MPOLECCOB U SBICHUM, NpPHU pEIIeHUWU 3aJad M3 JAPYrux
y4eOHBIX MPEMETOB
5.3 OnepupoBaTb  NOHATUSAMHU:  OIpPENEICHHE, TEOpPEMa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTAThI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero o0pazoBaHust
pe3yJibTarTa
1 Yucna v BIYUCICHUS
OnepupoBaTb NOHATUSMHU: HATypaJbHOE, LEJIOE YHUCIIO; HCIOJb30BaTh
11 MPU3HAKU JIEIMMOCTH ILENBbIX YHCEeN, pPa3ioKeHHe 4YHcia Ha MPOCThIe
MHO>KUTEJNH I PEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHb C PallMOHAJILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHATUAMU: JIOTapUPM YKCIIa, AECITUYHbIE U HATypajbHbIE
' sorapuMeI
2 VYpaBHEeHUs U HEpaBEeHCTBa
51 [IpuMeHATh CBOWMCTBAa CTEMEHHU i1 MpeoOpa3oBaHHS  BBIPAKCHUH,

ONCpUpOBaTh IMMOHATHAMHA: II0KA3aTCIBbHOC YPABHCHUC W HCPABCHCTBO,




peiaTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/If/i 1 HCPABCHCTB

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHMH, COAEPKAIIUX JIOrapu(MBbI;

2.2 ONEepHUPOBATH MOHATUSAMH: JIOTapU()MUUYECKOE ypaBHEHHE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPaBHEHHUM U HEPABEHCTB
2.3 Haxoauts pemieHns NpocTeNInX TPUrOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pEIlECHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUI ISl pellieHus] MPaKTHYECKUX
3aj1a4
95 Haxonute pemenus NpocTeNINX CUCTEM U COBOKYITHOCTEN PALIMOHAIIBHBIX
' YPaBHEHHI U HEPABEHCTB
MopnenupoBaTh pealbHblE CHUTyallUM Ha SI3bIKE aireOpbl, COCTaBIATH
2.6 BBIPQKEHUS, YPABHCHMs, HEPABEHCTBA M CHCTEMBI 110 YCIOBHUIO 3aJayH,
UCCIIEI0BaTh NOCTPOEHHbBIE MOJIENH C MCIIOJIb30BAaHUEM anapara ajreOpbl
3 OyHkIMH U TpaduKH
OnepupoBaTh MOHATHSAMM: IMepHOAMYECKas (YHKIMSA, MPOMEXKYTKU
31 MOHOTOHHOCTH (DYHKIIMHM, TOYKHM HKCTpeMyMa (yHKIMH, HauOojblliee U
' HalMEHbIIee 3HA4YEeHUs (PYHKLUU HAa IMPOMEKYTKE; MUCIOJIb30BATh MX IS
uccieoBaHus QyHKIMH, 3a1aHHON IrpaduKoM
OnepupoBaTh MOHATHAMU: I'padUKU MMOKa3aTeIbHOH, Jorapudmudeckoit u
3.2 TPUTOHOMETPUYECKHX (YHKIMIA; H300pakaTb WX HAa KOOPJMHATHOU
IUIOCKOCTH U UCIIOJIb30BaTh AJIsl PELLIEHUS] YPaBHEHUM U HEPABEHCTB
33 N300paxkaTh Ha KOOPIAUHATHOW MJIOCKOCTU Irpad)UKN JTUHEHHBIX ypaBHEHUN
' Y UCTOJIb30BaTh UX JJISl PELICHUS] CUCTEMbI IMHEHHBIX YpaBHEHUN
3.4 Hcnonb3oBate rpadukd (QyHKIUH A8 HCCIEAOBAaHUS MPOIECCOB U
' 3aBHCUMOCTEH U3 IpYruX y4eOHBIX TUCHUIUIMH
4 Havana marematndeckoro aHanusa
OnepupoBaTh MOHATHAMHU:  HENpepbIBHAS  (YHKIMSA, [POU3BOJHAS
4.1 (GyHKIIMM; HCIIOJIb30BaTh TE€OMETPUYECKUH U (PU3MYECKHH  CMBICTT
IIPOM3BOJHOMN IS PEIIECHUS 3aa4
4 Haxomute  mpou3BOJHBIE — BJIE€MEHTApHBIX  (QYHKUMHA,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BEIEHHS], YACTHOTO (YHKIIHUI
Hcnonb3oBaTh  NPOM3BOAHYIO Ul MCCIENOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb U JKCTPEMYMBI, NPUMEHATh PE3YJIbTaThl MCCIENOBAHUSA K
MOCTPOCHMIO I'pahuKOB
44 Hcnonp30BaTh MPOM3BOAHYIO AJI HAXOXKIEHUS HAWIy4dLIEro pEIICHUs B
' IIPUKJIAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3a7auax
A5 OnepupoBaTh MOHATHSAMHU: IE€pBOOOpa3Has M HMHTErpaj; I[OHUMAaTh
' reOMETPUYECKU U (PU3NYECKHUI CMBICIT HHTETpaja
46 Haxonuth nepBooOpa3Hble JIeMEHTAPHBIX (PYHKINH, BEIYUCIATH UHTETPAT
' no ¢popmyne Hetorona — JleitGuuma
4.7 Pemate npukiiagHeie 3a1a4y, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKOTO U




(u3nYecKoro xapakrepa, CpeJiIcTBAMU MaTEMaTHYECKOTO aHAIN3a

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC
IIpoBepsieMblii 31eMeHT COAePKAHUSA
Kon
1 Yucna 1 BBIYUCICHUS
Panmonanbhple  uyncna.  OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, IPOLIEHTHI,
11 OeCKOHEeUHbIE IepUOIUUecKue IpooH. ApudmMeTnueckue onepanuy ¢ pauoHaIbHBIMU
' yucliaMu, IpeoOpa30BaHuUs YUCIOBBIX BbIpaskeHUM. [IpuMenenue npobeit 1 NpoueHToB
JUISL pellieHus] IPUKIIaTHBIX 337a4 U3 Pa3IMYHBIX OTpaciiell 3HaHUH U pealibHOM KU3HU
JleficTBUTEIBHBIE quca. PannonansHbIe U UppanuoHaIbHbIe quca.
1.2 ApudpmeTnueckue ornepaluu ¢ JACUCTBUTEIbHBIMU yuciaMu. [IpubnmxéHHbIE
BBIUNCJICHMS], [TPABUJIA OKPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BEIUMCICHUN
Crenenp ¢ uenbiM mnokasareneMm. CraHnapTHas Qopma 3alucu JAEHCTBUTEIHLHOTO
1.3 yucna. Vcnonp3zoBaHue noaxoxsduied (GopmMbl 3amucu AEHCTBUTEIbHBIX YHCEN TS
pelIeHns IPAKTUYECKUX 3a7a4 U IPEICTaBICHNS JaHHBIX
14 ApudmeTrueckuii KOpeHb HaTypajdbHOW creneHu. [ledicTBUs ¢ apudMeTHUYECKUMU
' KOPHSIMH HaTypaJIbHOM CTENIEHU
15 CuHyCc, KOCHHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHMsI U HEPABEHCTBA
2.1 ToxaecTBa U TOKACCTBEHHBIE PEe0Opa30BaHUS
59 [IpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUH. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
53 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHcTBO, pelieHuMe HepaBeHCTBA. MeTon
' HHTEPBAIIOB
2.4 Pernenue nenbIx U 1poOHO-pAIMOHANIBHBIX YPAaBHEHHUH U HEPABEHCTB
2.5 Pewienne nppalOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenure TpUroHOMETpUUECKUX ypaBHEHUIN
57 [IpumeHeHne ypaBHEHMI W HEPABEHCTB K PEIICHHIO MaTEMATHUYECKUX 3a7ad U 3a1ad
' U3 PA3MUYHBIX 00JIACTEeH HAYKU U peaIbHOM KU3HH
3 OyHKIWH U TpaduKu
31 OyHkuus, crnocoObl 3amaHus QyHkuuu. ['paduk dyHKumu. BzanMHO 00paTHBIC
' GyHKIMU
39 Obnacte ompeneneHUs M MHOXECTBO 3HaueHWid QyHkumu. Hymm Qynkmum.
' [IpomexxyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU
3.3 Crenennas pyHKIMS ¢ HaTypaJbHBIM M IIeTBIM MOKa3ateneM. E€ cBoiicTBa u rpaduxk.




CoiicTBa u rpauk KOpHS N-0if CTETIEHN
3.4 Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DyHKIHIt
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTndeckoro aHaiamsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCHeaoBaTeIbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass W TreoMeTpHYecKass Tporpeccu. beckoHeyHO yObIBaromias
49 reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH T'eOMEeTpUYecKOi
' nporpeccun. Dopmylia CIOXKHBIX TPOUEHTOB. MCMoiab30BaHWE TMPOTPECCHU  JUIS
peleHMs] peabHbIX 33a1a4 NIPUKIIaJHOTO XapakTepa
) MHoecTBa 1 JIOTUKA
MHoOXecTBO, oOlepanud Hajg MHOXecTBamMu. Jlmarpammbl Oiiiepa — BeHHa.
5.1 [IpuMeHeHHEe TEOpPEeTHKO-MHOXKECTBEHHOI'O —ammapara Uil OINMCaHUS pPealbHbIX
MIPOIIECCOB | SIBJICHHUM, TIPU PEIICHUH 33]1a4 U3 IPYTUX yIeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCTCHUS
1.1 Hatypanbhslie u nienbie yncia. [Ipu3Haku JeTuMOCTH LENbIX YHCe
1.2 CreneHsp ¢ palluoHaIbHBIM ITOKa3aTeneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIE JOTapHUPMBI
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [IpeobpazoBanHue BeIpasKEHHA, COACPIKALINX JIOTAPUDMBI
99 [IpeoOpazoBanue BeIpasKEHHIA, COACPIKALINX CTENIEHH C PAlMOHAIBHBIM
' noKazaTejiem
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3zaTenbHBIE YpaBHEHUS 1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cuctembl JMHEHHBIX ypaBHEHMH. PelieHne NpUKIATHBIX 3a7ad € TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
58 [IpumeHeHune ypaBHEHH, CUCTEM M HEPABEHCTB K PEILICHUIO MaTeMaTUYEeCKHUX 3a7a4
' ¥ 337a4 U3 Pa3IMYHBIX 001acTell HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkius. Ilepuoguueckue ¢yHkmuu. IIpoMexyTKH MOHOTOHHOCTH (YHKIIHU.
3.1 MakcumymMbl ¥ MHHUMYMBI (yHKIud. HawmOonbliee u HauMeHbIee 3HAYCHHE
(yHKIIMH HAa IPOMEKYTKE




3.2

Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [TokazarenpHas u norapudmuueckas GyHKINUU, KX CBOMCTBA U rpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKUIUN 17151 peIIeHHs] YpaBHEHUH U IMHEHHBIX CHCTEM
Hcnonp3oBanne rpagukoB  (QyHKOMA Ui UCCIEAOBAaHUS — INPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpble BO3HHKAIOT MpPHU PELICHWH 3a/ad U3 JPYIHX Y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HU
4 Hauana matemaTn4eckoro aHaiamsa
4.1 HenpepoiBHble pyHKIMU. METOA HHTEPBAJIOB /IS pEIICHUs] HEPABEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GpU3NIECKUNA CMBICI IPOU3BOIHON
43 [IpousBoaHble >MeMEHTApHBIX (QYHKUIUH. DOpMyNbl HAXOXICHHS MPOU3BOIHON
' CYMMBI, IPOU3BEIEHUS U YACTHOTO (yHKIIMH
[IpumeHeHnne mNPOU3BOAHOM K HCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTh U
4.4 9KcTpeMyMbl. HaxoxaeHne HauOONbIIeT0 W HaWMEHBIIETO 3HAYeHHUsS (YHKIHUU Ha
OTpe3Ke
[IpumeHeHne Npon3BOAHOMN JUIsl HAXO0XKACHNUS HAWIyULIEro PEIICHUs] B IPUKIAIHBIX
4.5 3a/auax, JUIA OMNpPEACIICHHsT CKOPOCTH TMPOIEcca, 3aJlaHHOrO (QOopMyNIond WU
rpaduxom
4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX
4.7 HHuterpai, ero reoMeTpudecKkuii U Gu3MUECKUil cMbIC. Beruncinenue uHaTerpaia mo

tdbopmyne Hetotona — JleiiOnuna




MPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJBHOM
INPOT'PAMMBI CPEJHET'O OBILIEI'O OBPA3OBAHMUSI

Kon
NMpoBePsSieMOro
TpeOOBaHUSA

I[IpoBepsiemble TPeOGOBaAHNS K PEAMETHBIM Pe3yJabTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON NMPOrPaMMBbI Cpe/IHero 0011ero
o0pa3oBaHus

Brnanenmne meromamMu J10Ka3aTeNbCTB, AITOPUTMAMHE PEIICHUS 3a7a4; YMEHUE
dbopMynMpoBaTE U ONEPUPOBATH MOHATHUSAMM: OIpEIeeHUE, aKchuoMma,
TeopeMa, CJIEICTBHE, CBOMCTBO, IMPU3HAK, J10KA3aTeIbCTBO, PABHOCHUJIbHbBIC
(GopMyIMPOBKH; TPUMEHATH HX; yMeHHe (OpPMYIHpPOBaTh OOpaTHOE W
IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTE MPUMEPHI U KOHTPIPUMEDSI,
UCTONBb30BaTh ~ METOJ ~ MaTeMaTHYeCKOW  MHAYKLUWH;  MPOBOJIUTH
JI0Ka3aTelbHbIE PACCYKACHUS IPU PEIICHUM 3a]a4, OLEHUBATh JIOTHYECKYIO
NpaBUIBHOCTh  PACCYXJCHUH;  yMEHHME  ONEpUpOBaTh  MOHATUSIMHU:
MHOXECTBO, II0JIMHOKECTBO, OIEPAaLlMHd HaJl MHOXECTBAMHU; YMEHHUE
UCTIONIB30BaTh  TEOPETHUKO-MHOXKECTBEHHBIA  ammapar Juis — ONHCaHUs
peanbHBIX MPOLECCOB M ABICHUH U NpPH PEIIEHUM 3a]ad, B TOM YHUCIIE W3
JIpyrux y4eOHBIX MpPEeIMETOB; YMEHHE OIEpUpOBaTh IMOHATUSAMH: TIpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad HA TMIOCKOCTH; YMEHHE 3a7aBaTh H
ONHUCHIBATh Tpadpl Pa3NUYHBIMH CIIOCO0AMH; HCIOIB30BaTh Tpadbl TPU

PCUICHUHU 3a/1a1

YMeHue onepupoBaTh MHOHATHAMM: HaTypajlbHOE YMCIO, IIeJIoe YHCIO,
CTETEHb C IIeNIBIM TI0Ka3aTelieM, KOPeHb HATypalbHOU CTETEeHH, CTETeHb C
palMOHAJIBHBIM [IOKa3aTeJeM, CTENeHb C JICHCTBUTENIBHBIM IIOKa3aTelleM,
Jorapu(M yucia, CHHYC, KOCHHYC U TaHT€HC POU3BOJIFHOTO YUCIIA, OCTATOK
0 MOAYJIIO, palMOHATBHOE YHCIIO, HUPPAMOHATBFHOE YHCIO, MHOXKECTBA
HATypalbHBIX, IEJBIX, PAIMOHAIBHBIX, ICHCTBUTENBHBIX YHCEN; YMCHHUE
UCIIOJIb30BaTh MPU3HAKH JEIMMOCTH, HAaUMEHBUIMHA OOIIUI AenuTens u
HavMEHbIIIee o0Iee KpaTHoe, anropuT™M EBKIMma mpu pemeHnd 3a1ad;
3HAKOMCTBO C Pa3IMYHBIMH MMO3HIMOHHBIMH CUCTEMaMH CUHCIICHHS; YMCHHUE
BBINIOJIHATh BBIYMCIICHHE 3HAUYCHHH M TPeoOpa3oBaHMs BBIPAXKEHUH CO
CTeTeHsAMH M JiorapudmMamu, MnpeodpazoBaHUs JIPOOHO-PAIIOHATBEHBIX
BBIPQ)XCHUI; yMEHHE OIEePHPOBATh TOHATHAMHU: IIOCIEAOBATEIHLHOCTD,

apupMeTHyecKasi MPOrpeccHs, IeOMEeTpHUEcKasi Mporpeccusi, OECKOHEYHO




yOBIBarommas reoMeTpuyecKas MIPOTPECCHs; yMEHUE 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIIE C TIOMOIILI0O PEKYPPEHTHBIX (GopMyi,
YMEHHE OIEepPUPOBaTh TMOHATUSAMH: KOMIUIEKCHOE YHCIJIO, COIPSKEHHBIC
KOMIUIEKCHBIC YHWCJa, MOAYJIh M apryMEHT KOMIUIEKCHOTO 4YHCia, ¢opMma
3aMMCH KOMIUIEKCHBIX 4YHCel (reoMeTpuueckas, TPUTOHOMETPUYECKAs M
anreOpanveckas); yMeThb MPOU3BOJUTH apU(PMETUUYECKHE JIEUCTBHUS C
KOMIUIEKCHBIMU ~ YHCJIaMH;  TPUBOAUTH  MPUMEPHI  HCIIOJIH30BAHUSA
KOMIUIEKCHBIX YHCEJI;, ONEpUpOBaTh MOHATHSMHU: Matpuma 2x2 u 3X3,

OMpCACIIMTCIIb MATPHUILIbI, I‘eOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHITUSIMM: pallMOHANbHBIE, HPPALUOHAIBHBIE,
MOKa3aTeNbHbIE, CTENEHHbIE, JOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CHCTEMBI, YMEHHUE ONEPUPOBATH MOHATUSIMHU:
TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHHE, HEPAaBEHCTBO,
CUCTeMa ypaBHEHHH U  HEPaBEHCTB, PaBHOCWIBHOCTb YpaBHEHUH,
HEPABEHCTB U CHUCTEM; YMEHHUE PELIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C MOMOUIbIO pa3IMYHbIX NPUEMOB; pElIaTh YpaBHEHHWS, HEpPaBEHCTBA U
CHCTEMBI C MMapaMeTpoM; NMPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
JUISL pelIeHUs] MaTeMaTHYeCKUX 3a/ad W 3a/ady U3 pa3luyHbIX oljactei

HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (QYyHKUUSA, UYETHOCTb (QYHKIMH,
HEPUOTUYHOCTh (DYHKIUHM, OrpaHUYEHHOCTb (YHKLIHMH, MOHOTOHHOCTb
¢yHkunu, sKkcTpeMyMm (yHKIMHM, HauOoJbIlee W HAUMEHbIIEe 3HAYCHUS
(GyHKIMU Ha NPOMEXKYTKE, HENpepbiBHAS (YHKLMS, aCUMIITOTHI rpaduka
GyHKUMU, TiepBas M BTOpas IMPOU3BOAHASA (DYHKIMM, F€OMETpPUYECKUH HU
¢u3uueckuif  CMBICT  IPOM3BOJHOW, MepBOOOpa3Has, ONpeAeTIEHHBIH
UHTErpaJl; yMEHHME HaXOIUTh aCHUMIITOTHI rpapuka QYHKIUH; YMEHUE
BBIYHCIIATh IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKUINH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K TpaduKy (yHKINHU; YMEHHE
HAXOJUTh TMPOU3BOAHBIC 3IEMEHTAPHBIX (DYHKIHMI; yMEHHE HCIIOJIB30BaTh
MIPOM3BOJHYIO JJISl HUCCIIENOBaHMS (QYHKIHMM, HaXOIUTh HAuOOJIbIINE U
HalMEHbIINE 3HAa4eHUs (QYHKIUHA; CTPOUTh TIpadUKM MHOTOWIEHOB C
WCIIOJIb30BAHUEM  ammapara MaTeMAaTHUYeCKOro  aHaliu3a; IPUMEHATH
IIPOM3BOJHYIO JUI1 HAXOXKICHUS HAWIYy4YlIErO PEIICHUS B NPUKIAJHBIX, B

TOM 4YHUCJIE COLHAJIbHO-3KOHOMHWYECCKUX H (1)I/ISI/I‘IGCKI/IX 3aJadax; HaxXOJHUTb




wiomaau U o0bEMbl (QUIYp C MOMOUIbI0 MHTErpaia; NPUBOJUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUS C MOMOIIBI  Au(pdepeHIInaTbHbBIX

ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: rpaduk GyHKIUH, oOpaTHas GyHKIIHS,
KOMIO3UIUs (YHKIMHA, JUHEHHass GYHKUMS, KBaapaTuyHas (QyHKIus,
panvoHanbHas (QYHKIOWS, CTeneHHas (QYHKIUS, TPUTOHOMETPUIECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTeslbHAs H
norapupmMuueckas (QyHKIIMU; yMEHHE CTPOUTh TpaduKU HM3YYSHHBIX
(byHKUUH, BBIOIHATH IpeoOpa3oBanus rpadukoB (QyHKIHA, UCIOIB30BAThH
rpaduKy U U3YYIEHUS MPOIIECCOB M 3aBUCUMOCTEH, MPH PEIICHUH 33134 U3
JIPYruX Y4eOHBIX NpPEAMETOB W 3a/1a4y W3 pEalbHOW JKHM3HHU; BBIPAXKATh
dopMynamMu 3aBUCHMOCTH MEXAY BEIHMYMHAMH;, HCIIOJIB30BAaTh CBOICTBA M
rpaduKd  (QYHKIMN A7 peHIeHUs ypaBHEHWH, HEPABEHCTB W 3aday C
napaMeTpamu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBa

peLICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIC 3aJa4yd pPAa3HBIX THIOB (B TOM YHCIIE Ha
MPOLEHTHI, JOJM W 4YacTd, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aJladyd U3 O0JIaCTU YIPABJICHUS JIMYHBIMU M CEMEHHBIMU
(dbuHAHCAMH); COCTaBISATh BBIPAKCHHS, ypPAaBHEHUS, HEPABEHCTBA M UX
CHCTEMBI TI0 YCJOBHIO 3a/la4yd, HWCCIEAOBaTh IOJIYYCHHOE peIIeHUe W
OLICHMBATh MPABIOMNOJOOHOCTh PpPE3yJbTaTOB; YMEHHE MOJAEIUPOBAThH
peallbHbIC CHUTyallMM Ha $S3bIKE MAaTEMAaTHKH; COCTaBJISTh BBIPAKCHUS,
ypaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHIO 3a/1a4yM, MCCIEAOBATh
MOCTPOCHHbIE ~ MOJENW C  HKCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOITYUYECHHBIN pe3ysbTaT

YMeHue onepupoBaTh MOHATHUSMH: CpelHee apupMeTHdecKoe, MeIuaHa,
HauOoblllee U HAaUMEHbIIEe 3HAYCHMsI, pa3Max, AUCIEPCUs, CTaHIApPTHOE
OTKJIOHEHHE YHCIOBOr0 Halbopa, yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
UH(POPMALIMIO, MPEJCTaBICHHYI0 B TaOMUIaX, Ha Juarpammax, rpadukax,
OTpaXXaoIYI0 CBOICTBAa pealbHBIX IPOLIECCOB U SIBICHMN; NPEACTaBIATh
uHbOpMAIlMI0O C TOMOILIBI0  TaOJHWII W  JuarpamMm; HCCJIeI0BaTh
CTaTUCTHYECKUE JaHHbIe, B TOM YHCJIE€ C MPHUMEHEHHEM TIpadUuueCcKUX
METOJIOB U AJIEKTPOHHBIX CPEICTB; I'paduuecKu HCCIe0BaTh COBMECTHBHIE

HaOJII0JIEHUS C TIOMOILBIO JUarpaMM pacceMBaHUs U JMHEHHON perpeccun




YMeHue onepupoBaTh NOHATHAMU: CIIYYaiHbBIN ONBIT U CiIy4aiiHOe cOObITHE,
BEPOSITHOCTh CIIy4yailHOro COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C
UCTIOJIb30BaHUEM TPAPUUECKUX METOJIOB; IPUMEHSITH (POPMYIIBI CIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, (OPMYILy IIOJTHOH BEpPOSTHOCTH, (QOPMYILY
bepuymin, komOuHaTopHbIe (DaKThl M (OPMYJIBI; OLEHUBATH BEPOSTHOCTH
peanbHbIX COOBITUH; YMEHHME ONEpPUpPOBAaTh MOHATUAMM: CIydaiHas
BEIMYMHA, DPACIPEACICHUE BEPOATHOCTEH, MATEMaTH4YECKOE OXHUAAHUE,
JUCTIEpCUs U CTaHJApTHOE OTKJIOHEHHWE CIy4alHOW BEIMUYUHBI, (YHKLIUU
pacnpeneneHuss M IUIOTHOCTH  PAaBHOMEPHOIO,  IIOKA3aTEIBHOIO U
HOPMAJIBHOTO PACNpeeNIEHNi; YMEHHE HUCIIOJIb30BATh CBOMCTBA M3YYEHHBIX
pacnpeneneHuil A pelIeHus 3a]ad; 3HAKOMCTBO C IOHATHSMH: 3aKOH
OOJIBIIMX YMCEN, METObl BHIOOPOYHBIX HCCIIEOBaHUI; YMEHHE NMPUBOAUTH
IpUMEpHl TPOSIBJIICHUS 3aKOHAa OOJBIIMX 4YKMCEI B HPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUAX; YMEHHE ONEpUPOBaTh IMOHATUAMU: COYETAHUE,
IIepEeCTaHOBKA, YMCJIO COYETAHUil, YHCIIO MepecTaHoBOK; OuHoM HbloToHa;
YMEHHUE MPUMEHATh KOMOMHATOPHbIE (AKThl M PACCYXKAECHUS Ul PEIICHUS
3ajlay; OLEHHBATh BEPOSTHOCTH  pEaJbHBIX COOBITHI;  COCTaBIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘lGHHLIfI pe3yiabTaTt

YMeHue  onepupoBaThb  MOHATHUSAMHU:  TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, TUIOCKUN YIroj, JBYTpaHHbIN
yroj, TPEXTPAHHBIM Yroj, CKpEIIMBAIOLIMECs MpsIMblE, MapauiebHOCTh U
NEPIEHUKYJIIPHOCTD NMPSAMBIX U IUIOCKOCTEH, YTroJl MEXAY IPSIMBIMHU, Yrojl
MEXy MPSMONM M IMJIOCKOCTBIO, YIOJ MEXAY IJIOCKOCTSMH, PACCTOSHUE OT
TOYKH 10 TIOCKOCTH, PACCTOSIHHME MEXAY NpPSIMBIMHU, PAaCCTOSIHHUE MEXIY
IUIOCKOCTSIMH; YMEHME HCIIOJIb30BaTh IIPU PELIECHUM 33a7ad H3YYEHHbIE
GbakThl U TEOpeMbl IUIAHUMETPHUH;, YMEHHE OLIEHHWBATh pa3Mephbl OOBEKTOB
OKpYXKAlOIIEro MHpa; CTPOMTh MAaTEMAaTUYECKHUE MOJENHU C IOMOUIBIO
F€OMETPUYECKUX TIOHATUH U BEJIMYMH, peulaThb CBS3aHHBIE C HUMU

MPAKTUYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUIYpbl, 00bEM (UTrypHL,
MHOT'OT'pPaHHMK, MPaBWIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOIpaHHUKA, KYO,
napajieNienure];, Ipu3Ma, nmupamuaa, Gpurypa ¥ NMOBEPXHOCTH BpaIlECHUS,
WINHAP, KOHYyC, wap, cdepa, Iomaab cdepsl, IUIOMAAb MOBEPXHOCTH

MUPaMUJbI, TPU3MBI, KOHYyca, IIMHApA, 00BEM Kyba, HpPSIMOYTOJIbHOTO




napajulejienunena, NOUPAaMHUIbL, TPU3MbI, LWIKMHApPA, KOHYyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEUECHUsI KOHYCA W LWIMHJpA, NapalieIbHbIE OCH
WJIM OCHOBAHUIO, CEYEHHE MIapa, TUIOCKOCTh, Kacatomasicst cepbl, MWINHApPA,
KOHyCa; yMEHHE CTPOUTh CEUEHHWE MHOTOTpaHHUKA, H300pakaTh
MHOTOTPAaHHHUKH, (UTYypHl U TOBEPXHOCTH BpAILLCHUSA, UX CCUYEHUS, B TOM
YHUCJE C MOMOUIBIO 3JEKTPOHHBIX CPEJICTB; YMEHHE INPUMEHATH CBOMCTBA
FeOMETPUUECKUX (UTYp, CaMOCTOSITENIbHO (DOPMYIHpPOBATh OMNpEAETICHUs
u3y4yaeMbIX (uryp, BBIIBUraTh THUIOTE3bl O CBOWCTBAX M MPHU3HAKAX
reoMeTpruecKux (uryp, OOOCHOBBIBATH WJIM ONPOBEpPraTh HX; yMEHHE
MPOBOAMTH Kilaccupukanuio GUryp Mo pa3inyHbIM MPU3HAKAM, BBIIIOJIHATH

HCO6XO,Z[I/IMBIG AOIOJIHUTCIBHBIC IIOCTPOCHUSA

11

YMeHue ~ omepupoBaTh  IMOHATUSMHU:  JBIDKEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA MMEPEHOC, CUMMETPUS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOJA00Us, TOM00HBIE (UTYpPHI; YMEHHE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (GUTYPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIIOJb30BaTh I'EOMETPUYCCKUE OTHOIICHUS IPH
pellleHnr 3a/a4; HAXOAUTh TEeOMETPUYECKHE BEIUYMHBI (IJIMHA, YTOI,
TUIOIA/b, 00bEM) TIPU PEIICHUH 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB U W3
peabHOM KWU3HU, YMEHHE BBIYHCISATH T€OMETPUYECCKUE BEIWYHHBI (JJTHHA,
yroj, IUIOIIAAb, O0BEM, IUIOMIAAh MOBEPXHOCTH), HCIOJB3YSl H3yUCHHBIE
dbopMynbl M METOIbI, B TOM 4YHCIE: IUIOMAAb MOBEPXHOCTH MHUPAMUJIBI,
MIPU3MBI, KOHYCa, IUINH]IPA, TUIOIAlb cepbl; 00bEM KyOa, MPSMOYTOJILHOTO
napavieNienureia, TUpaMUIbI, MPU3MBI, WIMHAPA, KOHYCa, MIapa; YMCHHE

HaXOJUTh OTHOIIIEHUE 00BEMOB TTOTIOOHBIX (DUTYP

12

YMeHue ONCprUpoOBaTh MOHATHAMH: TPAMOYTOJIbHAd CHUCTCMa KOOPAWHAT,
BCKTOpP, KOOpAWHATHI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHCIO, PaA3JI0OKCHHUC BCKTOpa II0 6a31/1cy,
CKaJIIpHOC TPOU3BCACHUC, BCKTOPHOC TMPOUIBCACHHUC, YIoJl MCKAY
BCKTOpaMH; YMCHHC HCIIOJIb30BATh BCKTOpHLIfI u KOOp,III/IHaTHHﬁ METOO AJIA

pEeICHUSA TCOMECTPUUCCKHUX 3aJiad U 3aaa4 JPYyrux y'-IC6HBIX IpeaMETOB
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YMeHue BBIOMPATh MOAXOANINN METOJ IS PEIICHHS 3a7a4M; MTOHUMaHHE
3HAUUMOCTH MaTEeMaTUKU B U3YYCHUU TMPUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWHM, yMEHHUE paclo3HaBaTh MPOSBIICHHE 3aKOHOB

MAaT€MAaTUKU B HCKYCCTBC, YMCHHC INPUBOAUTHL NPUMEPLI MATCMATHYCCKUX




OTKPBITHHA POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKH

HHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS

1 Yucna v BIYUCIECHUS

11 HarypanbHble u niensle uncna. IlpusHaku AeIMMOCTH LEIbIX YHCcel

12 Panmonanbupie  uncia. OOBIKHOBEHHBIE M JAECATHYHBIE JAPOOH, MPOILCHTHI,
' OeCKOHEUHbIE IEPUOTUUECKUE IPOOH

13 ApudmeTnueckuii KOpeHb HaTypajbHOM cTeneHu. JleHcTBUsA ¢ apupMeTHYeCKUMU
' KOPHSIMHU HaTypaJbHOU CTETICHH

14 Crenenp ¢ 11enbIM 1MokazatesneM. CTeneHb ¢ palMoHaIbHBIM Moka3arenaeM. CBolicTBa
' CTENEHU

15 CuHyc, KOCHMHYC W TaHTE€HC YHCJIOBOTO apryMeHra. ApKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnyHble U HATYpaJIbHbIE JOTapUPMBI

JeiicTBuTenpHble yncia. ApupmMeTuyeckre onepamnuu ¢ 1eHCTBUTEIbHBIMHA YHCIaMH.
1.7 [TpuGnnkEHHBIE BEIUMCIIEHUS, TPaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA pe3ysbTara
BBIYHCIICHUN

1.8 ITpeoGpazoBanue BbIpaskeHUI

1.9 KommiekcHble uncia
2 YpaBHEHUs 1 HEpaBEHCTBA

21 | L{enble 1 IpOOHO-palMOHANBHBIE YPaBHEHUS

2.2 HpparmoHanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKUE YPaBHEHUS

2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA

2.6 WppanmonansHble HEpaBeHCTBA

2.7 [Toka3arenbHble U JorapudMuyeckre HepaBeHCTBA

2.8 TpuronomeTpuveckne HepaBEHCTBA

2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB




2.10

YPaBHeHI/IH, HCPABCHCTBA U CUCTCMEI C ITapaMETpaMU

211 Martpwuiia CUCTEeMBbI TUHEHHBIX YpaBHEHUN. OTNIpeaenuTe b MaTPHUIIBI
3 OyHKIHH U TpaduKH
31 OynHkius, crnocodbl 3amanus ¢yHkuumu. ['paduk Qysknun. B3ammuHo 0oOpaTHBIE
' bynkun. Yétaeie u Heu€THbIe QyHkumu. [leproanueckue GyHKIUN
O6nactp ompeneneHrsi W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymm QyHKIun.
32 [IpoMexXyTKM  3HAKOMOCTOSTHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl 1 MHHUMYMBI (yHknuu. HaumOosbiiee W HauMeHbIIEe 3HAUYCHUE
(GYHKIIMHM Ha TPOMEKYTKE
33 CrenenHast (GyHKIUS ¢ HATYpaJIBHBIM U IEJBIM TIoka3aTeneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHS N-0if CTETIEHN
3.4 TpuronomeTrpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKU
36 Toukm paspeiBa. AcumnTorsl TpadukoB ¢yHkuuid. CoiicTBa  (QyHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenbHOCTH, CITOCOOBI 3aJaHM ITOCIEN0BATEILHOCTEN
3.8 Apudmernueckas U reoMeTpuyeckas nporpeccuu. DopMyia CI0KHBIX TPOIEHTOB
4 Hauvana marematuyeckoro aHaansa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoHbIC 3JIEMEHTAPHBIX ()YHKITHI
[IpumeneHnne mNPOU3BOJHOM K HCCIEIOBAHMIO (YHKIMA Ha MOHOTOHHOCTb U
4.2 KcTpeMyMbl. Haxoxnenne HauOONbIIero W HaMMEHBINETO 3Ha4YeHHS (DYHKIIMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. Murerpan
5 MHOXecTBa U JIOTHKA
5.1 MHoO)kecTBO, onepanuu Haj MHOkecTBamMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHasi CTAaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 Teometpust
7.1 @urypsl Ha IIIOCKOCTH




7.2 [psiMBIe ¥ TIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOTrpaHHUKH

7.4 Tena 1 MOBEPXHOCTH BpalCHUS

7.5 KoopauHatel 1 BEKTOPBI

yueoHblIit MoayJib «I'eoMmeTpusi. YriyoaeHnblii ypoBenb» (1D 7030723)

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBiseTcs OAHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHEro 0OIIero
oOpa3oBaHMs, Tak Kak oOecrneYMBaeT BO3MOXHOCTb HW3Yy4EHHUs JUCLMIUIUH
€CTECTBEHHO-HAYYHOW HAIIPaBJICHHOCTM W MPEJAMETOB T'yYMAaHUTApPHOTO LIHKJIA.
[TockonbKy JIOTHYECKOE MBINUICHHE, (OPMUPYEMOE MPH M3YYCHHH O0yYarOIIUMUCS
NOHATUWHBIX OCHOB '€OMETPHH, IPU JA0KA3ATEIBCTBE TEOPEM U ITOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEPKIACHUN IIPU PELICHUU T'€OMETPUYECKUX 3a7a4, YMEHUE BbIIBUTaTh
U OIpOBEpraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IPU PEIICHHM 3ajad
€CTECTBEHHO-HAYYHOT'0 I[UKJIa, B YACTHOCTHU (PU3MUECKUX 3a7au.

[leap ocBoeHUs mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE MHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOYydaromuXcs MpU HU3yYeHUH
reOMETPUH, KaK COCTaBIAIONIEH TpeaMeTHoW obOmactu «Marematuka U
uH(pOpMaTUKa» Yepe3 00ecreueHne BO3MOKHOCTU NMPUOOPETEHUSI U UCHOIb30BaHUS
0osee riyOOKUX IeOMETPUUECKUX 3HAHUU U JIEUCTBUM, CrieUU(PUUHBIX TEOMETPUHU, U
HEOOXOJMMBIX JUISI YCIEIIHOTO MpOo(ecCHOHATBFHOTO 00pa30BaHUs, CBSI3aHHOTO C
UCIIOJIb30BAHUEM MATEMATUKH.

[IpyoputeTHBIMM 3ajjayaMy  Kypca TE€OMETpUM Ha YINIyOJEHHOM YpPOBHE,
PACHIMPSIONIMMU U YCUIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SBJISFOTCS:

pacIIMpeHne MpEACTaBICHUSI O N'€OMETPUM KaK 4YacTU MHUPOBOW KYJIbTYPhl U
(dopMupOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPY>KAIOLIUM MHPOM;

(opMHpOBaHHWE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIIMX MAaTEMAaTHYECKUX MOJCISIX, IO3BOJISIOIIMX OIKCHIBATD W M3Yy4aTh
pa3HbIC SBJICHUSA OKPYXKAIOLIEr0 MUpa, 3HAHWE MOHATUHHOIO almapara I0 pasaeiny
«CTepeoMeTpusi» yueOHOro Kypca reOMeTpuu;

(dbopMupoBaHrE YMEHUS BJIAJIETh OCHOBHBIMU MOHSATUSAMHU O MPOCTPAHCTBEHHBIX
¢urypax M uUX OCHOBHBIMU CBONCTBaMH, 3HaHHE TeopeM, (GOpMyJl U yYMEHHE HX
OPUMEHATh, YMEHMsI J10Ka3bIBaTh TEOPEMbl U HAaXOJUTh HECTAHJAPTHBIE CIOCOOBI
peleHus 3a1ay;



(dopMupoBaHHE yMEHHsS PAClO3HABAaTh Ha 4YepTeX axX, MOJACISAX U B PEAIbHOM
MHpE MHOTOTPAHHUKH U T€Ja BPALIEHUSI, KOHCTPYHPOBATh T€OMETPUUECKUE MOJEIH;

dbopMHpoOBaHHWE TOHUMAHHA BO3MOXKHOCTH AKCHOMAaTUYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TeOopHui, (OpPMHpPOBAHME TOHMMAHMS POJIU AKCUOMATHKH IPHU
IIPOBEJEHUHN PACCYKIACHNN;

(dopMupoBaHHE yMEHMsI BIAJETh METOAAMM JOKAa3aTeNbCTB U aAJITOPUTMOB
pelIeHus, yMEHUsI UX NPUMEHSThb, IPOBOJUTh JT0KA3aTEIIbHBIE PACCYKICHHS B XOJE
pEelIEHUs] CTEPEOMETPUYECKUX 3a/lad M 3a7ad C NPaKTUYECKUM COJIEp’KaHHEM,
dbopMHpoBaHUE MPEICTABICHUS O HEOOXOJUMOCTH JI0Ka3aTeNIbCTB MPU 00OCHOBAHUU
MaTEMaTUYECKUX YTBEPKIECHUN M POJIM AaKCHOMATUKU B MPOBEJEHUU AETYKTHBHBIX
pacCyKJIeHUN;

pa3BUTHE W  COBEPIICHCTBOBAHME  HHTEJUIEKTyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00y4aroluxcsi, MO3HABATENIbHOW AKTUBHOCTH, MCCIEI0BATEIbCKUX
yYMEHUH, KpUTUUHOCTU MBIILJIEHUS, UHTEpPEca K U3yUEHUIO T€OMETPUU;

dopmupoBanre (HYHKIMOHAILHOM TpPaMOTHOCTH, PEJIEBAHTHOM T'E€OMETPHUU:
YMEHHsI pacrno3HaBaThb IMPOSIBICHHUS TE€OMETPUYECKHX [MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX YKU3HEHHBIX CUTYyalHsIX U MPU U3YYEHUH IPYTUX
y4eOHbIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEM W 3aKOHOMEPHOCTEHW,
MOJENUPOBAHUSI PEATBHBIX CHUTYAllMi, WCCIEIOBAHHUS IOCTPOCHHBIX MOJEIEH,
MHTEPIPETALNHU MTOJYYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COAEPKATETBHBIMU JIMHUSAMU Y4eOHOTO Kypca «[ eomerpusi» B 10—
11 kiaccax sBisroTcs: «IIpsiMble U IIIOCKOCTH B ITPOCTPAHCTBE», «MHOrOrpaHHUKW,
«Temna BpameHus», «BekToppl M KOOpAWMHATHI B IPOCTPAHCTBE», «JIBUKEHHUS B
IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHWE «yMETh OIEPUPOBATH
MOHATUSIMIY, PEJICBAHTHBIMU T€OMETPUU Ha yIiIyOsI€HHOM ypoBHE 00yuenus B 10-11
KJIaccaX, OTHOCUTCS KO BCEM COJIep)KaTelIbHbIM JIMHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX  yYMEHUH  pacmpefensercss He  TOJbKO IO
coziepKaTelIbHbIM JIMHUAM, HO M 10 rojgaM oOydenus. CopepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3ylbratam ocBoeHus DenepanbHoil paboueit
OpOrpaMMbl, pacOpeneiaEHHbIM MO TroJaM OOy4YeHUs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4yTOObI KO BCEM OCHOBHBIM, MPUHIIUMIIMAIBHBIM BOIPOCAM OOYYaroIIruecs
oOpamiaJiucb ~ HEOAHOKPATHO.  OJTO  MO3BOJIIET  OpPraHuW30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH TMOHATUAMHM M HaBBIKAMHU TOCIEIOBATENbHO M MOCTYMATEIbHO, C
COOIOICHUEM TPHUHIIUIIA MTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMUS BKIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00yUYaroUMXcs, paciupsis U yriayOosss eg,
o0pa3zys MpoYHble MHO>KECTBEHHbIE CBS3H.

[lepexon kK U3y4EHHUIO TEOMETPUU Ha YIiayOJEHHOM YPOBHE MO3BOJISET:



co3gath  ychmoBusi i guddepeHnmanmm  00y4YeHUs,  TOCTPOCHUS
WHIMBUYaIbHBIX 00pa30BaTENbHBIX TPOrpaMM, 00ecTieunTh yriay0aEéHHOEe n3yUYeHUe
TeOMETPUHN KaK COCTABIISIFONICH ydeOHOoTro mpeaMera «MareMaTHKay;

MOJITOTOBUTH OOYYAIOIINUXCS K MPOJIOJDKCHUIO U3YYCHHUS MaTEMaTHUKUA C yIETOM
BbIOOpa Oymymiedt mpodeccuu, oOecneunBasi MPEEMCTBEHHOCTh MEXIy OOIMUM |
npodeCCHOHAIILHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomeTpusi» Ha yriayOoJ€HHOM YpPOBHE
otBoauTcst 204 vaca: B 10 kimacce — 102 vaca (3 gaca B Henemo), B 11 kmacce — 102
yaca (3 yaca B HEJIeIIO).

COJEPXAHME OBYYEHUA
10 KITIACC

IIpsimble M JIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE NOHATHA cTepeoMeTpun. Touka, nmpsimasi, INIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHe 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
Y CIEACTBUSA U3 HUX.

B3anmHoe pacnonokeHue NOpsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
napaJijIeNbHbIE M CKpeIMBaroIyecs npsMble. [Ipu3Haku CKpemyBaromxcs IpsMBbIX.
[TapannenbHOCTh NPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE: MAPAJIIENbHBIE NIPSMBIE B
IIPOCTPAHCTBE, NAPAUIEIBHOCTh TPEX MNPSIMBIX, MAPAJUICIBHOCTh MNPSIMOM W
wiockocTH. [lapanienbHoe U LEHTpaJbHOE MPOEKTHPOBAHHUE, W300paxeHue Quryp.
OcHOBHbBIE CBOMCTBa MapajyieNbHOrO IpoekTupoBanus. M3o0paxenue ¢uryp B
NapajuIeIbHOW NPOEKUWH. YTIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJI MEXKAY
IPSAMBIMH B ITPOCTpAaHCTBE. [[apanneapHOCTh INIOCKOCTEN: TapaluIeNIbHbIE INIOCKOCTH,
CBOMCTBa MapajiedbHBIX ITUIOCKOCTeH. [IpocTrelinme mpocTpaHCTBEHHBIE (PUTYPHI Ha
IUIOCKOCTH: TE€TPaj3Ap, NapAJICIICIUIIE], IOCTPOCHUE CCUCHUM.

[leprieHIUKYJISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPIEHIMKYJISPHBIC IPAMbBIE B
IIPOCTPAHCTBE, NMPSAMbIC NapauIeJIbHbIE U EPIEHANKYISIPHBIE K IUNIOCKOCTH, IPU3HAK
NEPIEHINKYJISIPHOCTH MPSAMOW U TUIOCKOCTH, TEOPEMA O MPSAMON MEPIECHANKYISIPHOM
I0CKOCTU. OpTOroHanpHOE NPOEKTUpOBaHWE. [leprneHIuKylsip M HAKJIOHHBIE:
pacCTOSsHWE OT TOYKM JO IUIOCKOCTH, PAaCCTOSAHME OT NPSIMOM 10 IUIOCKOCTH,
npoekuus (Urypel Ha IUIOCKOCTb. llepneHIuKyIsIpHOCTh IJIOCKOCTEH: MpU3HAK
NEPNEHINKYJISIPHOCTH IBYX IJIOCKOCTEN. Teopema o TpEX NepIneHIuKYIISIpax.

VYrisl B IPOCTPAHCTBE: YIOd MEXKIY NPSIMON U IJIOCKOCTBIO, IBYTPaHHBIN yIOJI,
JIMHENHBIN yroJl IBYyrpaHHoOro yria. TpéXrpaHHblii 1 MHOrOrpaHHble yrisl. CBOHCTBa



IUIOCKMX YTJOB MHOrorpaHHoro yria. CBoWcTBa INIOCKMX M JBYI'PaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHororpasHuKu

Buael MHOrOrpaHHuKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroibHas
npu3Ma, npsiMas U HAaKJIOHHAs NpU3Mbl, OOKOBasg M MOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapayutenenurien, NpsAMOYTOJBHBIN MapajulesienuIie] U ero coucrsa. Kparuaimue
OyTH Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuga: n-yronpHas nupamujaa, MpaBUiIbHAs U yCEUEHHAas
nupamubl. CBoiictBa peéObep W OOKOBBIX TpaHed NPaBUIBHOW MHUPAMUJIBI.
[IpaBuibHBIE MHOTOTPaHHUKH: IIpAaBWIbHAs IMpU3Ma W IpaBWIbHAsA MNHPAMHUAA,
paBUIbHAs TPEYTroJbHas MUpaMUIA U IPABWIbHBINA TETpa3Ip, KyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOI'OTPAHHUKAX: OKTAdP, NOAEKAYAP U UKOCAIP.

Brluucnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOW TMOBEPXHOCTU M TMOJHOW TMOBEPXHOCTH MNPAMOW MPHU3MBI, IJIOMIAIb
OCHOBaHU#, TeopemMa 0 OOKOBOW MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTH M TIIOBEPXHOCTH IMPABWIBHOW IHMPAMHUIBI, TeOpemMa O ILIOIIAAH
YCEUEHHOU TUPAMUIBI.

CummeTpuss B OPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPHUHM  MPABUIIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B IMPaBWIBHOM MHOTOIPAHHUKE: CHUMMETpHUS
napajulelieIunea, CUMMETpPUsS MPABUIBHBIX IPHU3M, CHMMETPHUS IPABHIBHOU
IAPaMHUJIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATUA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl  KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  MPOTUBOIIOJIOKHO
HaIPABJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOpAMU: CIIOKEHUE U
BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOPA HA YUCIIO.
CaoiicTBa Ci0XK€eHHsI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOpa Ha yucio. [lonstue
KOMIUIaHApHbIe BEKTOpbl. [Ipu3HaK KoMIIaHApHOCTH TPEX BEKTOPOB. IIpaBuiio
napajienenunena. lTeopemMa O pasioKeHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOopaMm. lIpsMoyrosmpHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsel
BeKTOpa. CBsI3b MEXKy KOOpJAMHATAMU BEKTOPA U KOOPJAMHATAMU TOYEK. YTOI MEXIY
BeKkTOpamMu. CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KIIACC

Tesa Bpalenus
[ToHsTHSA:  IMIMHAPUYECKAsS  IMOBEPXHOCTh, KOHWYECKAs  IOBEPXHOCTD,
chepuueckas TOBEpXHOCTh, 00pa3yrolire nmoBepxHocren. Tena BpaleHus: MUIUHID,



KOHYC, yceu€HHBIH KOHYC, cdepa, map. BzaumHoe pacnonoxxenue cdepbl H
IUIOCKOCTH, KacaTejbHasi IUIOCKOCTh K cgepe. M300paxkeHue Ten BpallleHUs Ha
wiockocTH. Pa3Béprka nunuHapa u konyca. CUMMETpus cepbl U 1mapa.

O6beéM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 o00BbEME
OpSIMOYTOJIBHOTO Tapajuienenunena u ciueactsuss u3 He€. OObEM mpsMol u
HAKJIOHHOM MpHU3MBL, IWIMHApPA, NUpaMuabl U KoHyca. OOBEM Iapa U MIapOBOTO
CErMeHTa.

KoMOunanumu Ten BpalleHUss W MHOTOrpaHHUKOB. Ilpu3ma, BmoucaHHas B
LWIMHJP, ONMCaHHas OKoJsIo nuiauHapa. [lepeceuenue chepsl U mapa ¢ MIOCKOCTBIO.
Kacanue mapa u chepsl minockocTsio. [loHsITHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, cepbl, BIUCAHHOW B MHOTOIPAaHHUK WJIM TEJIO BpallleHUsI.

[Inomane NMOBEPXHOCTH LMIMHApA, KOHyca, IUIOMIAAb cpepbl U €€ yacTew.
[Togobue B mnpocTtpanctBe. OTHOIIEHHE OOBEMOB, IUIOUIAACH MMOBEPXHOCTEN
nonoOHeix ¢uryp. IlpeoOpasoBanue mnomoOus, romorerus. Pemienwe 3amay Ha
IJIOCKOCTH € UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOMIOB.

[locTpoeHue ceyeHHi MHOTOIPAaHHUKOB M TE€Jl BPAICHMS: CEYCHMs LUIUHIpA
(mapayiiesibHO Y NEPHEHAMKYJISPHO OCH), CEYEeHHs KOHyca (IapaJijielibHbIe
OCHOBAHMIO U TMPOXOJSIINE YEpEe3 BEPIIMHY), CEUEHHUs IIapa, METOJbl MOCTPOECHUS
CEYCHMI: METOJ CJIE0OB, METOJ BHYTPEHHETO IPOCKTUPOBAHMS, METOJ IIEpEeHOCa
CEKYIIEN IIOCKOCTH.

BeKTOopbI U KOOPAUHATHI B IPOCTPAHCTBE

Bexkrops!l B npocTtpancTee. Onepanuu Haja BEKTOpaMHu. BEKTOpHOE YMHOXEHUE
BEeKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOKEHHUs. [IpsAMoyronbHas cuctema KOOpAuHaT B
npoctpancTBe. Koopaunatel  Bektopa. PasnoxkeHue BekTopa 1o 0aswucy.
KoopannaTHO-BEKTOPHBINM METOJ IPY PELIEHUN T€OMETPUUYECKUX 3a1a4.

JBUKeHUs1 B IPOCTPAHCTBE

JiBumxkeHus mnpoctpancTtBa. OtoOpakeHus. [IBuKeHUS U PABEHCTBO (QUIYD.
OO6mue cBoicTBa JABWXKEHUM. Bujsl JBWKEHUN: mNapajulebHBIA  HEpPEeHOC,
LEHTpaJbHAasT CHUMMETpHUs, 3€PKaJbHAsI CUMMETPHs, IIOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJJHEIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxkganckoe BOCIUTAHME:



c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOYYAIOMErocss Kak akKTUBHOTO M
OTBETCTBEHHOTO 4JI€Ha POCCHMCKOTO OOIIECTBa, MPEACTABICHUE O MAaTEMAaTUYECKUX
OCHOBaX  ()YHKIIMOHHUPOBAHUS  PA3MYHBIX  CTPYKTYp, SBJICHUH, MPOUEAYP
IrpakIaHCKOTO 001IecTBa (BBIOOPHI, OMPOCKHI U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATH
C COI[MAJIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIIMSIMU U HA3HAYCHUEM;

2) naTpMoOTHYECKOe BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTAHCKOW HICHTUYHOCTH, YBAXKEHUS K
IPOILLIOMY M HAaCTOSIIEMY POCCHIMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K
JOOCTUKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB M POCCUKWCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOb30BaHUE JTUX JOCTIDKEHUM B JIPyTMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU,;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JIyXOBHBIX ILIEHHOCTEH pPOCCUUCKOro Haponaa, chOpMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMUSI, ITUYECKOrO TOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAYKU U JIEATEIbHOCThIO YYEHOT0, OCO3HAHUE JIMYHOIO
BKJIaJIa B TIOCTPOEHUE YCTOWYUBOTO OYIyIIETO;

4) 3cTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAsS HSCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/a4, PELICHUN, pacCy IACHUN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3uyHbIX BUJOB UCKYCCTBA;

5) puzndeckoe BoCIUTAHHE:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKHE 3HAHUSI B MHTEpecax
3I0pOBOr0 M 0€30MacHOro oOpasza >KW3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY
3I0POBBIO (370pOBOE MHUTaHWE, COAJAHCUPOBAHHBIM PEXKHUM 3aHATHM U OT/AbIXA,
perynsipHasi (u3nueckas aKTUBHOCTH), (PH3WYECKOE COBEpIICHCTBOBAHWE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHUE:

TOTOBHOCTH K TPYy, OCO3HaHUE IIEHHOCTH TPYA0II00USI, UHTEPEC K Pa3IUUYHBIM
chepam npodecCHOHATBHON NEATENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€
NPWIOKEHUSIMA, YMEHUE COBEPINATh OCO3HAHHBIN BHIOOp Oymymiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMY O0pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH JKHU3HHU,
FOTOBHOCTh K AaKTHUBHOMY YyYacTHUIO B  PEHIEHUM NPAKTHUYECKUX  3a7ad
MaTeMaTU4YeCKON HaMpaBJICHHOCTH;

7) 3K0J0rH4ecKoe BOCIIUTAHNUE:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYyJIbTYpbl, TOHMMAaHHE  BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MNPHUPOJHONM M COLUAIBHOU
Cpelibl, OCO3HAHKE TTI00ATBHOTO XapaKTepa 3KOJIOTMUECKUX Mpo0OieM, OpUEHTAIUs Ha



NPUMEHEHNE MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a/1a4d B 00JIACTH OKpY’Karolei
Cpenbl, IUIAHMPOBAHUE IIOCTYIKOB M OLEHKM HMX BO3MOXXHBIX IOCIEICTBUN JUIS
OKpYKarollen cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAyKU U OOLIECTBEHHOM MPAKTHUKH, MOHMMAHUE MaTeMaTH4EeCKON
HAYKH Kak c(pephl YeIOBEUECKON NEATEIbHOCTH, 3TAMOB €€ Pa3BUTH M 3HAUUMOCTH
JUISL Pa3BUTHUS LIMBWIM3ALWN, OBJIAJICHUE SI3BIKOM MAaTE€MaTHKHM M MaTeMaTHYeCKON
KyJbTYpOH KaK CPEeJICTBOM MO3HAHMSI MUPA, FTOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO U
UCCJIEI0BATENbCKYIO I€ATEbHOCTh MHANBUAYAJIBHO U B IPYMIIE.

METAINPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE JeHCTBUS

Bba3oBble Jlornyeckue aeiicTBus:

BBISIBIISIT W XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTHYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHITUSAMU, (OPMYJIUPOBATH ONPEICTCHUS
NOHATHUH, YCTAHABIMBATh CYIIECTBEHHBIM NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJN3A;

BOCIIPUHUMATH, dbopMynrpoBaTh U npeoOpa3oBbIBATh CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOPEYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKACHHIX, TNpeIaratb KpPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JieNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX YTBEPKIACHUMN
(mpsiMble M OT MPOTHUBHOTO), BHICTPAUBATh APTYMEHTAIIUIO, MIPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CHOCOO0 pemieHus y4yeOHOM 3ajgadyu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BHIOMpaTh Haubosiee MOAXOASIINNA C YYETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarTeLCKHe 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KakK HKCCIENOBATEIbCKANA HMHCTPYMEHT TO3HAHUS,
(GbopMyIMpPOBATH BOMPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHUE, MPOOIIEMY, yCTAHABIMBATh
UCKOMOE M JIlaHHO€, (OpPMHUPOBATh THUIIOTE3Y, APTyMEHTHUPOBATH CBOIO IO3UIIMIO,
MHEHHUE;



MPOBOJIUTH CAMOCTOSITEILHO CILUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE T10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OObeKTa, SBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN Mk Ty 00bEKTaMHU, SIBICHUSMU, IIPOILECCAMU;

CaMOCTOSITeNIbHO (PopMyJUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTam
IPOBEIEHHOTO HAOTIOICHNUS, UCCIIEOBAHMS, OIICHUBATH IOCTOBEPHOCTH MOJTYYEHHBIX
pEe3yJIbTaTOB, BRIBOJOB M OOOOIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoOIEcca, a TaKKe BBIIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH  I€UUUTHI MH(OpPMAIMK, JTaHHBIX, HEOOXOAMUMBIX I OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BbIOMpATh MH(POPMAIIMIO M3 MCTOYHUKOB PA3NMYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BUJIOB U (OpM
peACTaBICHHUS;

CTPYKTYpUPOBaTh HWHGOPMAINIO, TMPEACTABIATh €€ B Pa3IHYHBIX (HopMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HAJEKHOCTh HHPOPMALIMH IO CAMOCTOSITENHHO CPOPMYITHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBbIE YHHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS

OoO1enue:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYX ACHUS B COOTBETCTBUU C YCIOBUAMHU U
HesIMU OOIIEHNs, SICHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOYKY 3PECHHS B YCTHBIX U
NMUCbMEHHBIX  TEKCTaX, JaBaTh IMOSCHEHUS 10 XOJy peIIeHHs  3ajadd,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B XOJi¢ OOCYXICHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBHI,
npoOJieMbl, pelaeMon 3aauu, BhICKA3bIBaTh MJICH, HAIICJICHHBIC HA TTOMCK pPelIeHuUs,
COTIOCTABJSATh CBOU CYXJICHHUS C CYXJACHUSMH JPYTMX YYacCTHUKOB JIHAJIOra,
oOHapyXWBaTh pa3IWYUe © CXOJCTBO TMO3WIMH, B KOPPEKTHOW (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHS;

MPEACTaBISATh Pe3yJIbTaThl PEIICHUs] 3aJlaud, DKCIEPUMEHTAa, HCCIICIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIBLHO BBIOUpATh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
IIPEe3eHTAIMN U OCOOEHHOCTEH ay TUTOPHUH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE yUeOHbIE /1eiiCTBUSA
Camoopranusanus:



COCTaBJISITh TUIAH, AITOPUTM DEIICHUS 3a7a4¥, BHIOMPATh CIOCOO PEIICHUS C
y4€TOM UMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJLIEKT:

BJIAJICTh HABBIKAMH IMMO3HABATEIILHON Pe(ICKCUN KaK OCO3HAHUS COBEPIIIACMBIX
JNEHUCTBUA W MBICIUTENBHBIX TIPOILIECCOB, WX PE3yJbTAaTOB, BIAJETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca M Pe3yibTaTa PEIICHUS MaTeMaTHYeCKOM
3a/1a4u;

NpeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IPHU DEIICHUU 3a/ayH,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX,
HAWJICHHBIX OMINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa €M U YCJIOBUSIM, OOBICHATH MPUYUHBI
JTOCTIKCHUST WJIM HEJAOCTWIKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJILHOCTD:

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAWBUIYAJIbHON
paboThI NPU pelIeHUH YU4eOHBIX 3aj1a4, IPUHUMATh 11€JIb COBMECTHOM JesATEIbHOCTH,
IUTAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pabOTHI, pacHpeneisTh BHABI PadoT,
JIOTOBAapUBATHCA, OOCYXKJaTh NPOLECC M Pe3ysibTar padoThl, 0000IATH MHEHUS
HECKOJILKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYykIeHUs, OOMEH MHEHHUH,
«MO3TOBbIE MITYPMbI» U UHBIE), BHIMIOIHATH CBOIO YacTh pa0OThl U KOOPAUHUPOBATH
CBOM JICHCTBHUS C JPYTUMU YJ€HaMU KOMAaH/]Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/aa B
oOmuii  TPOAYyKT MO  KpUTEpHsiM,  CHOPMYIHMPOBAHHBIM  yYaCTHHUKAMHU
B3aNMOJICCTBUSL.

HPEIMETHBIE PE3YJIBTATHBI

K konmy 10 knacca o0yyaroniuiicss Hay4uTCs:

e CBOOOJAHO ONEpPUPOBATb OCHOBHBIMM TIIOHATHUSMHU CTEPEOMETPUM IpU
pELIeHUH 3a7a4 U MTPOBEJICHUHM MATEMAaTHUECKUX PACCYKICHUN;

e IPUMEHATH AKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX NPU PELIECHUU
reOMETPUYECKUX 3a/1a4;

e KJAacCU(pUIMPOBATh B3aMMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH NOHITUSAMH, CBSI3aHHBIMU C YIJaMu B IPOCTPAHCTBE:
MEXAY NPSAMBIMHU B IPOCTPAHCTBE, MEXKITY IPSIMOM U IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AaHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (TIpU3Ma,
nupamuzia, NpsSMOYTOIBHBIN Mapasuienenumnes], Kyo);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BbIOMpass ~ OCHOBaHUS  JUId
KJ1accuuKaIuu;

e CBOOOJHO  ONEPUPOBATH  MOHATUSAMH,  CBSI3AHHBIMU C  CEYEHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH NAPAJUIEIbHOE, LICHTPAJIbHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha TIOCKOCTb, BBITIOJIHATH U300pakeHus! GUTYp Ha TUIOCKOCTH;

e CTPOUTHh CEUYEHUS MHOTOIPAHHUKOB PpA3JIMYHBIMU METOJAMHU, BBIMOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (UTYP: BUJ
CBEpXy, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUpaMuaa),
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HopmyIr;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CAMMETPHS B POCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHMMETPHH, IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI;

e CBOOOJHO OINEPUPOBaTH TMOHSATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBIMNOJIHITH ACHUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJauyd Ha JOKa3aTeJIbCTBO MaTeMaTHYECKUX OTHOIICHHH U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIWYUH, MPUMEHSS U3BECTHBIE METOMbI MPHU
pELIEHMM MAaTEMaTUYECKUX 3aJad [OBBIIIEHHOTO W BBICOKOIO YPOBHSA
CJIOHOCTH;

e TMPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CpeACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BIEKATh, MPeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (urypax, TMpeACTaBICHHYI Ha
yepTexax U pucyHKax;

e TPUMEHATH MOJYUYECHHbIC 3HAHUS HA IPAKTUKE: CPABHUBATH M aHAJIU3UPOBAThH
peanbHble CUTyallMd, MPUMEHATh M3yUYECHHbIEC MOHATHSA B IMPOLIECCE MOMCKA
pelIeHUs] MaTeMaTH4eCKu CHOPMYTUPOBAHHONW MPOOJIEMBI, MOACIUPOBATH
peaNbHbIE CHUTyallUH Ha $A3bIKE TIE€OMETPUHU, HCCIEA0BaTh ITOCTPOCHHBIE
MOJEIN C MCHOJIb30BAHUEM TF'€OMETPUUYECKUX IMOHATHUI M TEOpEM, arrapara
anreOpbl, pemiarb MPaKTUYECKHE 3aJlay, CBS3aHHbIE C HaXO0XKJICHHEM
r€OMETPUYECKUX BEJIMUUH;

e HMETh MNPEIACTaBICHUS OO0 OCHOBHBIX 3Talax pa3BUTUS TEOMETPUH Kak
COCTaBHOM 4acTH GyHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicst HayduTCs:



CBOOO/IHO ONEpUPOBATH MOHATUSIMHU, CBA3aHHBIMH C LWJIMHAPUYECKOH,
KOHUYECKOH ¢  cepuyeckod TMOBEPXHOCTSIMHU, OOBSICHATH CIHOCOOBI
HOJTyYeHHUS;

ONEePUPOBATh TMOHSATUSMHU, CBSI3aHHBIMUA C TEJaMH BPAIICHUS: UIHHIPOM,
KOHYCOM, cpepoii u Imapowm;

pacrno3HaBaTh Teja BpalieHus (MWIMHIP, KOHYC, chepa u map) U 0ObSICHITh
CHOCOOBI MOTYUYEHHS TEJ BPAILLCHUS,

KJIacCCU(UIIMPOBATh B3aUMHOE PACIIONOKeHUE C(hephl U MIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAHHMKOB W TeN BpalleHus,
00BEMBI W TJIOMAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB M TEN BpallleHUs,
re€OMETPUUYECKUX TEJ C IPUMEHEHHEM (HopMyT;

CBOOOJTHO OIEpUPOBATh MOHATUSIMHU, CBSI3aHHBIMH C KOMOWMHAIMSIMU Te
BpallleHWss ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy Hu
OMUCaHHBIA OKOJIO cepsl, cdepa, BNHCAHHAS B MHOTOTPAHHUK WM TEJIO
BpAIllCHUS;

BBIUMCIISATH COOTHOLIEHUS MEXAY IUIOAIsIMH MOBEPXHOCTEH U 00bEMaMu
I10JIOOHBIX TEI;

M300pakaTh U3yd4aemble (PUTYPHI, BBIMOIHATH (BBIHOCHBIE) MIIOCKUE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTD
CEUeHUs Tell BPaIllCHUS;

W3BJICKaTh, WMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMPEACTABICHHYIO Ha
yeprexax U pucyHKax;

cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJHATH ONEPALUU HaJ BEKTOPaMU;

3aJaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOI cucTeMe KOOPAUHAT;

peliaTh TeOMETPUYECKUE 3a/1a4i HA BBIYMCIICHHE YTJIOB MEXIY MPSMBIMHU U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHAIA OT TOYKH JI0 TUTIOCKOCTH, B II€JIOM, Ha
NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPH PEIICHUN;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHHUI;

BBITIOJIHATh ~M300pa)K€HWs MHOTOTPAHHUKOB M Tel BpalleHUs IMpU
napajjieIbHOM  MEpeHoce,  IEHTPAJbHOM  CUMMETPUHM,  3€pKajbHOM
CUMMETPHH, TIPX TIOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus MO100uS;
CTPOUTHh CEUEHUS MHOTOTPAHHMKOB M TEN BpAIllEHUS: CEUCHMS LMIUHApA
(mapamienbHO W TEPHEHAMKYJISPHO OCH), CEYCHHsS KOHyca (MapajuielbHbIe
OCHOBAHMIO U MPOXOJISAIIME Yepe3 BEPILIUHY ), CEUCHHUS 1I1apa;



WCTIOJIb30BaTh METOJIBI TMOCTPOCHUS CEYECHWH: METOJ CJEI0B, METOH
BHYTPEHHETO MTPOCKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TNIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSIThL TEOMETpUYECKUE (akThl Il PEIICHUS CTEPEOMETPUUECKUX
3a7a4, NOPEANONaralolluX HECKOJIbKO IIAroB pELICHUs, €CJIU YCJIOBUA
MIPUMCHEHUS 3a/1aHbI B IBHOW U HEsIBHOU (hopMme;

pelaTte 3aJayd  Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUW U
HAXO0XKJIEHUE TEOMETPUUECKUX BEIIMYMH;

MPUMEHATh MPOTPAMMHBIE CPEJICTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 33/1a4;

MIPUMEHATH MTOJYYEHHBIE 3HAHHS HA PAKTUKE: CPABHUBATH, AaHAIM3UPOBATh U
OLICHUBAaTh pEaJbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHbBIC TTOHATHUS, TEOPEMBI,
CBOMCTBaA B MPOIIECCE MOMCKA PEIICHUs] MaTeMaTU4eCKu chOpMYIMPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pealbHbIE CHUTyalldd Ha S3bIKE TE€OMETPUH,
HCCIIEIOBAaTh ITOCTPOCHHBIE MOJICIM C MCIOJb30BAHUEM TI'E€OMETPHUYECKUX
MOHATHA W TEOopeM, armapara anreOpbl, pemiaTh MPaKTHYSCKUE 3ajadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYUH;

UMETh TPEJACTaBJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU KakK
COCTaBHOM 4YacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoapieie | Ipaxrieckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonoxeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NPSAMBIX U o5
IJIOCKOCTEN B POCTPAHCTBE
5 VYTIIbl U paccTOSHUS 16 1
6 MHororpanHuKu 7 1
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00001IeHNe U CUCTeMaTH3aIUs 5 5
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne i/m P Konrpoabusie = IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 AHanutnyeckas reoMeTpus 15 1
5 [ToBTOpEeHME, 0600IIEHNE U 15 1
CUCTeMAaTH3aIus 3HAHHUHA
OO0BEM MHOTOrpaHHUKA 17
4 Tena BpaieHus 24
5 [Tomranyu MoBEpXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JIBr>KeHus 5 1
7 [ToBTOpCHME, 0606H_16HI:IG u 17 5
CUCTeMAaTH3AIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoibHble
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHHUs

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

OcHOBHbIE TpaBUIIa U300pAXKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapalieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

IlonsTHA cTepeOMETpHUH: TOUKA, IpsIMas,
MIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IpaBuiia U300pakeHUs Ha PUCYHKE
IJIOCKOCTH, MapalIeNIbHbIX MPSIMBIX
(OTpe3KOB), cepeIHbI OTPE3Ka

[ToHsATHSA: nepecekaromecs MI0CKOCTH,
nepeceKaroIuecs npsimas v IIoCKOCTh;
IIOJIyTIPOCTPAHCTBO

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
MIEPECCKAIOIINECS MPsMAas U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpanHuKH, H300paxeHne
MIPOCTEHIIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHoOTOrpaHHHUKH, U300paKeHNE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYP,
HECYIIECTBYIOIUX 00BEKTOB

AXCHOMEI CTCPCOMETPHUHU U IICPBLIC




CICACTBUA N3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIICACTBHUA U3 HUX. CHOCO6BI 3aJaHusA
MPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE.
O0603HaYeHUS IPSIMBIX U TUIOCKOCTEH

10

N300paxenue ceueHuil nupamuibl, Kyda u
MIPU3MBI, KOTOPbIE TPOXOJAT Yepes3 UxX
pé€6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYCHH Pa3HbIMU [IBETAMU

11

N300paxkenue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0paskeHne nepecedcHus
ITOJIy4EHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N3o00paxenune ceueHuil nupamubl, Kyda u
MIPU3MBI, KOTOPbIE IPOXOAT Uepes3 UxX
pé€6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IIOCKOCTEH. PackpammBanue
MOCTPOEHHBIX CEYEHUN Pa3HbIMU [[BETAMHU

13

N300pakenne ceueHuil nmupaMupl, Kyoa u
MIPU3MBI, KOTOPbIE IPOXOIAT Yepe3 X
pEbpa. M3o0pakeHne nepecedcHus
IIOJIy4E€HHBIX IUI0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMH LBETAMH

14

Merton cnenoB A1 HOCTPOCHUS CEUEHUH




15

Mertona cienoB 11t HOCTPOCHHUS CEUCHHI.
CaolicTBa niepece4eHni NpsIMbIX U
IJIOCKOCTER

16

Mertoz ciie1oB Uit TOCTPOCHUS CEUCHUIA.
CaoiicTBa nepece4eHuil NpsIMbIX U
IUIOCKOCTER

17

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3ganue
BBIHOCHBIX YepPTEKEH U 3aIUCh 111aroB
MOCTPOEHUS

18

[TocTpoeHue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh 11aroB
IIOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTexceP"I U 3aI1MCh HI1aroB
MOCTPOCHHS

20

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOTMOPIMOHANBHBIX 0Tpe3kax. [logodue
TPEYIroJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CEUECHHUIX HA
BBIHOCHBIX 4epTexax. Mctopust pazButus
IJIAHUMETPUU U CTEPEOMETPUN




23

KonrponsHas padora "AKCHOMBI
p p
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnosnoxeHue npsMbIx B
npoctpadcTBe. CKpeluBaroIuecs
npsaMeble. [Ipu3Haky ckpemuBaromuxcs
npsMeix. [lapamiensbHble npsiMbie B
IIPOCTPaHCTBE

25

Teopema o CylleCTBOBAHUU U
€IMHCTBEHHOCTH IPSIMON ITapaJlIeIbHOM
JAHHOU NPSAMOU, IPOXOASILEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIleH Ha JaHHOU
npsMou. JleMMa o nepecedeHuu
MapaJUIEIbHBIX MPSAMBIX IUNIOCKOCTHIO

26

[TapamienbHOCTB TpexX mpsMbIX. TeopeMa o
TpEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPEIIMBAOIIUXCS IPSIMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapaJICILHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B nmapauienbHON TPOSKIIUU

28

[lenTpanbHas mpoekius. Yo ¢
COHAIMPABICHHBIMUA CTOPOHAMHU. YTOI
MEXIY IIPAMBIMU

29

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHKE, CBA3AHHBIE C
PACIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

ITonsATHA: MapauIeIBHOCTD IPSIMON U
IJIOCKOCTH B IpocTpaHcTBe. IIpu3Hak
MapaAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CpoiicTBa napauienbHOCTH NPSMOM U
TUIOCKOCTH

31

reOMeTpI/ILIeCKI/Ie 3ala4i Ha BBIYUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3aHHBIE C
nMapajjiCJIbHOCTBIO IIPAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHne ceuenus, TPOXOAAILErO YEpe3
JTAHHYIO TIPSIMYIO HA YEPTEKE U
MapajjIeIbHOTO IPyrou npsamoit. Pacuér
OTHOILIEHU I

33

[MapannenbHas MPOEKIHs, TIPUMEHEHUE
IUTsl TIOCTPOCHUS CEUCHHI Ky0a 1
napauienenunena. CBoicTaa
napajjieicnmIicja 1 mpru3Mbl

34

[TapamtensHble ockoctu. Ilpusnaku
NapaJUIEIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 napajIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MIPOXO0A1Iei
4yepe3 TOUKY, He IPUHAIJISKAILYI0 JaHHON
IUIOCKOCTH U CIEJCTBUS U3 HeE

36

CaoiicTBa napaienbHbIX MIIOCKOCTEH: O
[IapAJUIEIBHOCTH IIPSIMBIX IEPECCUEHUS
IIPU [IEPECEUEHUH JIBYX MapalIeNIbHbBIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapayIenbHBIX IIIOCKOCTEH: 00
OTpE3Kax MapajieNbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEX]y NTapaljIeIbHBIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MPSIMOI ©
ABYMs apaJlJIeIbHBIMU INIOCKOCTSIMU




38

[ToBTropenue: Teopema [ludaropa na
TUIOCKOCTH

39

ITIoBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPsIMOYTOIHLHOTO
napajulesIenuIe1a

41

Boruncnenme 1iMH 0Tpe3KoB B Ky0Oe 1
IIPSIMOYTOJIBHOM IapajuleIIeuIese

42

[lepneHUKyYIAPHOCTD NPSMOM U
mnockoctu. [Ipu3Hak
MEPIEHANKYISIPHOCTH MIPAMOHN U
IJIOCKOCTH

43

IlepnieH qUKyYIAPHOCTD NPAMOKN U
miockocTH. [IpusHak
NEPIEHANKYIISIPHOCTH IIPSAMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPAMOM, NPOXOASUIEN
yepe3 TOUKY MPOCTPAaHCTBA U
MEPIECHINKYISIPHOMN K TNIOCKOCTH

45

[InockocTH U epeHINKYISAPHBIE UM
IPsAIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu n MNEPNCHAUKYIISIPHBIC UM
IpsAMBIC B MHOT'OI'paHHUKaXxX

47

[lepnienaukynsp U HAKJIOHHASI.
[TocTpoeHue nepneHaUKyIsIpa U3 TOUKH HA
MPSIMYIO

48

HepHeHI{I/IKy.]'IHp M HaKJIOHHAasid.




ITocTpoenue neprneHuKyspa U3 TOUYKU Ha
IIPSIMYO

Teopema 0 TpEX NepHEHAUKYIIAPAX

49
(npsiMast u oOpaTHas)

50 Teopema 0 TpEX nepHeHAUKYIIApax
(npsiMast u oOpatHas)

51 Yron Mexay CKpenuBarOIUMHUCS
MPSIMBIMU
[Touck nepneHANKYISIPHBIX MPSAMBIX C

52 MTOMOIIIBIO TIEPTICHIUKYJIIPHBIX
IIJIOCKOCTEMN

53 OpTOroHaJIbHOE MTPOCKTUPOBAHUE
[TocTpoenue ceuenunii kyoa, MPU3MBI,

54 MPaBUIILHOM MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHATILHOM MPOEKIINH
[TocTpoenue ceueHuit Kyoa, MpU3MBI,

55 MPaBUJIbHOM MUPaAMUBI C TIOMOIIBIO
OpPTOTOHAJILHOW MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO II0cKocTH. [lmockoctu
CUMMETpPUIN B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyIIpHOCTH NPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 IIpaBuibHBIE MHOTOTpaHHUKH. Pacdér
paccTosHUM OT TOYKHU JI0 TUIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
paccTosiHUM OT TOYKHU JI0 TUIOCKOCTH

60 CriocoObI OIYCTHTB NEPIIEHANKYIISPHI:




CUMMETpPHUS, CABUT TOYKH I10
[apajuIeIbHON IPAMOU

61

CaBur no HenapauieabHON IPSIMOH,
N3MEHEHUE PACCTOSHUN

62

Konrponsnas pabdora "B3anmuoe
pacrogoXeHue NpAMbIX U INIOCKOCTEN B
npocTpaHcTae"

63

IToBTOpEHME: Yron MEKay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKPEUIMBAIOIIUMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

65

reOMCTpI/I‘-IeCKI/Ie MCETObI BEIYHMCJICHUA
yriia MCXKIy NpsAMBIMU B MHOT'OI'paHHUKAX

66

JIByrpanHsbIil yroi. CBOMCTBO JINHEHHBIX
YIJIOB JBYTPAHHOTO yrja

67

[lepnenukynspHsele miockocTu. CBoiicTBa
B3aUMHO NEPIIEHIUKYISPHBIX IIIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpeEMa O MPSAMON
HepecedeHus IByX MIOCKOCTeH
NEPHIEHINKYJIAPHBIX TPETHEH MI0CKOCTU

69

[IpssMoyTONBHBIN Mapasuiesenumnen; Kyo;
M3MEPEHMUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuieNenumnena

70

TeopeMa 0 JUaroHajii npAMoyroJIbHOTO




napajjeacnuiica u CJICaACTBUC U3 Hee

71

CTepeOMeTquecxne 1 NPUKIIaAHbIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U INIOCKOCTH

72

[ToBTOpEHME: CKPEMIMBAIOIIUECS TTPSIMBIE,
napajuieJIbHbIe TNIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHHUKaX

73

[Tapa mapannenpHbIX TIOCKOCTEN HA
CKPEILMBAIOLIUXCS IPSMBIX, PACCTOSTHUE
MEX/1y CKPEIIMBAIOIIUMUCS TPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

Paccrosaue oT ToukH J0 IINIOCKOCTH,
pacCcTosAHuC OT prlMOfI J0 IIIIOCKOCTH

75

Brrunciienue pacCTossHUN MEXIY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMU C
MTOMOIIIBIO IEPIICHAUKYIISIPHOM MIIOCKOCTH

76

TpéxrpanHslii yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yTiia

77

DIeMEeHTHI CPePUICCKON TEOMETPHH:
reojie3nYecKue JMHUU Ha 3emiie

78

KonTtponbhas padota "YT1ib1 u
paccrosaHus"

79

Cucremaru3zanus 3HaHui "MHOTOrpaHHHUK
U €ro 3JIeMEHTHI"

80

[Tupamuna. Buasl nupamua. [lpaBunbraas
nipamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS IPU3MBI.

81 1
IIpaBunbHas npusma

82 [IpssmMoit napaienenunen, 1
MPSIMOYTOJIBHBIN Mapajuienenunen, Kyo

83 Brimykisie MHOrorpanHuku. Teopema 1
Diinepa
Brimykiisie MEOTOTpaHHUKH. Teopema

84 Olinepa. [IpaBunbpHbIE U TOTYTIPaBUIIbHbBIE 1
MHOTOTPaHHHUKH

85 Kontponbnas pabora "MHororpaHHuku" 1

86 [ToHsATHE BEeKTOpa HA IUIOCKOCTH H B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HOCTE BEKTOPOB 1

89 [TpaBwiio mapamrenenuena 1

90 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OTHOM 1
TUIOCKOCTH

92 CkansipHoe mpousBeIeHUE 1

93 Brrauciienue yria Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 IIpocreiimue 3agaum ¢ BEKTOpaMHU 1

95 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1

98 O0001IeHNE U CUCTEMATH3AIM SHAHUH 1




99 O06o0muIeHne 1 cucTeMaTu3aIys 3HaHUH 1
100 HToroBasi KOHTpOJIbHAsA paboTa 1
101 HToroBasi KOHTpOJIbHAsA paboTa 1
102 O06o0uieHre 1 cucTeMaTu3aIus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KITACC

Kosn4yecTBO 4acoB JJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrtposbubsie  IIpakTnyeckue
Bcero U3yuyeHHs1  o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 IToBTOpenue Temsl "KoopauHarts! BEKTOpa 1
Ha IJIOCKOCTH U B pOCTpaHCTBE"
5 IToBTOpenue temsl "CkaisipHOE 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpEeHue TeMsbl "Boruncinenue yria 1
MEX/y BEKTOpaMU B IPOCTpaHCcTBE"
4 [ToBTOpEHUE TeMbl "YpaBHEHHE IPSIMOH, 1
MIPOXOMSAIICH Yepe3 1B TOUKHU"
5 YpaBHEHHE IUTIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IIOCKOCTH B OTpe3Kax
6 YpaBHEHHE TIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeaeHue 1
3 JIuneliHble HEPABEHCTBA, JINHEWHOE 1
[IPOrpaMMUpPOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWHOE 1
IpOrpaMMHpOBaHUE
10 AHaJIUTUYECKHE METObI pacuéra yria 1
MEX]ly IPSIMBIMH B MHOI'OI'paHHHMKaX
1 AHanuTHYecKue METO/Ibl pacyéra yria 1
MEXY INIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH JI0 1




IJIOCKOCTH B KOOpAHWHATaX

HaxoxnaeHue paCCTOSIHI/Iﬁ OT TOYKH OO

13
IJIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUi OT TOUKH 10
TUIOCKOCTH B MPAaBUJILHON TTHpaMHIE

15 KontponbHas padora "AHanutuueckas
reomerpus"

16 CedeHust MHOTOTPaHHUKOB: CTaHapTHBIE
MHOTOTPaHHUKH

17 CeueHrst MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CedeHust MHOTOTPaHHUKOB: CTaHIapTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS MPSIMBIX U
IJIOCKOCTEN

19 [NapasnenbHbIe TIPSIMBIE U TUNIOCKOCTH:
napasuieNbHbIe CeUeHHUS

20 [TapannenbHble NPSMBIE U TUIOCKOCTH:
pacu€T OTHOLIECHUI
[TapasnenbHble NPSMBbIE U TUIOCKOCTH:

21 YIJIBbI MEXY CKPEIMBAIOIIMMUCS
MPSIMBIMH
[lepneHuKkynsipHbIEe MPSMBIE U

99 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHANKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[eprieHAMKYIApHBIE IPSMBIE H

23 IJIOCKOCTH: T€OpEMa O Tpex
MEePIIeHINKYIIIpax

24 [eprieHAMKYIApHBIE IPSIMBIE H




IIJIOCKOCTHU: BBIYUCIICHUA AJIMH B
MHOTr'OrpaHHHUKax

25

[ToBTOpenue: wiomanu
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIJIs
Iomaaen, CoOoOpakxeHHs MO T00Ms

26

[ToBTOpEHME: TIOIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI AJIs
101 e, COOOpaKEeHHMSI TIOI00MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYT'OJILHUKOB, (DOPMYIIBI JIJIs
TJI01A 1N, COOOPaKEHHMSI TIOT00MSI

28

[Tnomaau ceyeHnit MHOTOTPaHHUKOB:
IJIOMIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHsI MOA00MS

29

[Tnomany ceyeHnit MHOrOrpaHHUKOB:
IUTOIIAIU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs OA00HS

30

Konrponsnas pabdora "[loBTopenue:
MHOTI'OrpaHHUKH, CCUHCHUSA
MHOTOTPaHHUKOB"

31

O06Bém Tema. OOBeM MPSIMOYTOIHLHOTO
napasuielenurea

32

3anaum 00 yBOCHHH Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKITUH yTia

33

CrepeoMeTpHUyeCcKHe 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napasiesnenumnena

34

HpI/IKJ'Ia,I[HBIC 3aJa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IPSIMOYTOJIBHOTO

napajienenumnena
35 O06BEM MO TIPU3MBI
36 CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC C
BbIUMCIIEHUEM 00BEMOB TPSMOI TPU3MBI
37 [Ipuknanueie 3a1a4n, CBI3aHHbBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
38 onpeaenéHHoro naterpana. OopéM
HAKJIOHHOUW TTPU3MBI
Brrancnenue 00bEMOB TN ¢ TOMOIIIBIO
39 onpenenéHHoro uHTerpana. O0nEM
TTUPAMHU/IBI
40 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMUJ ¢ OOLTUM YTIIOM
41 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MUpaMUJ ¢ OOUIUM YTIIOM
0 0
42 CrepeoMeTpuyeCcKre 3a]a41, CBSI3aHHbIE C
00bEMaMU HAKJIOHHOM MTPU3MBI
43 CrepeomeTpHuuecKkue 3aJ1auu, CBsI3aHHbIE C
0o0BEMaMU TUpaMUIBI
[Mpuknanueie 3ana4un mo Teme "OObEMBI
44 Ten", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM
b
MIPU3MBI
45 [Mpuknanaeie 3ana4n mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI
16 [Tpumenenne 00pEMOB. Brruncienne

PacCCTOAHUA A0 IMIIOCKOCTHU




KonTponbaas padota "O0béM

47 |
MHOT'OTpaHHUKa
Hunuuapuydeckasi MOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHISCKON
MMOBEPXHOCTHU

49 Hunuaap. [IpssMoit KpyroBoM HUIMHIP.
[Lnoniaae MOBEpXHOCTH HMJIMHAPA

50 Konundeckasi moBepXHOCTh, 00pa3yroIiue
KOHUYECKOU moBepxHocTH. Konyc

51 CedeHue KOHyca MIOCKOCTBIO,
MapajieTbHOM TUIOCKOCTA OCHOBAHUS

59 VYceu€nnsiii konyc. M3o0paxeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tmomane 60KOBOM MOBEPXHOCTH U
MIOJIHOW MMOBEPXHOCTU KOHYCa

54 [Tnomaapr 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA
CrepeoMeTprYeCKHE 3a/1a4l HA

55 JIOKa3aTeJIbCTBO M BEIYUCIICHUE,
MOCTPOCHUEM CEUEHUN MUINHAPA, KOHYyCa
CrepeomeTpHuuecKkue 3aJauu Ha

56 JIOKa3aTeJIbCTBO M BEIYUCIICHUE,
MOCTPOEHUEM CEYEHUM UIIMH]IPa, KOHYCa

57 [Ipuknanuelie 3aa4n, CBI3aHHbBIE C
TATUHAPOM

58 [IpuxnagHelie 3a1a4n, CBI3aHHBIE C
HATUHAPOM

59 Cdepa u map




60

[Mepeceyenue chepsl u mapa ¢
TIOCKOCThI0. Kacanwue mapa u cdepbl
TUIOCKOCTBIO. By 1 n3o0pakeHue mapa

61

ITepeceuenue cheps! u mapa ¢
tockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By n m3o0pakenue mapa

62

VYpasuenue cheprl. [Inomans chepst u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeoMeTpuyeckre 3aJauu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO cepoi U Mapom,
MMOCTPOCHHUEM UX CEYCHH MII0CKOCTHIO

65

CrepeoMeTpHUYECKHE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIUUCIICHHE,
CBsI3aHHBIC CO c(hepoil u mapom,
MOCTPOCHUEM UX CCUCHHH IIOCKOCTHIO

66

[Ipukiiaguele 3a1a4u, CBsI3aHHbIE CO
cthepoil u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHLIC
noxoous

68

Pazauunnie KOM6I/IH3.I_[I/II/I TCJI BpallICHUA U
MHOI'OrpaHHUKOB

69

3agaun no Teme "Tena U TOBEPXHOCTH
BpaieHus"

70

3agauu no teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Temna u
MIOBEPXHOCTHU BpaleHus"

72

O06béM mumuHapa. Teopema 06 00bEMe
MPSIMOTO TWIIAHAPA

73

Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uHTerpaina. O0neEM
KOHYyca

74

TTimomaam OOKOBOM U TIOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuyecKre 3aJaul, CBI3aHHBIE C
BBIYHCIICHUEM 00bEMOB IIWIIHHIPA,
KOHYca

76

[Ipuknanueie 3anaun mo Teme "OOBEMBI U
IJIoIaau moBepxXHOCTEN Tem"

77

OOBEM 1mIapa 1 MIAPOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHNEM 00BEMOB
IIapa, IapoBOro CErMeHTa U MapoBOTO
CeKTopa

78

[Mpuknanueie 3ana4n mo Teme "OObEMBI
Ten", CBsI3aHHbIE C 00BEMOM II1apa u
wiomaapio ceprl. COOTHOMICHUS MEXKIY
TJIOIIA ISIMU TTOBEPXHOCTEH U 00bEMaMH
MMOIOOHBIX TEI

79

[Tomo6HbIE Tena B MPOCTPAHCTRBE.
N3menenne o0bwEMa npu mo1o0uu.
CrepeoMeTpUyecKHe 3a/1a4i, CBSI3aHHBIC C




BBIUHCIICHUEM 00BEMOB TEN U IUIOMIAeH
IIOBEPXHOCTEN

80

Konrponsnas padora "[1nommanu
TMOBEPXHOCTU U 00BEMBI KPYTIIBIX TET"

81

JBrxenus npocrpancTsa. OToOpakeHus.
JIBxenus u paBeHCTBO duryp. O6mme
CBOMCTBA JBUKEHUU

82

Buabl n1BukeHMIN: apauieIbHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKajibHasi CHAMMETPUS1, TOBOPOT BOKPYT
MpAMOi1

83

[IpeobpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3a/la4u Ha IPpUMCHCHHC
JABUXKCHUA

85

Konrtpomnsnas padora "BekTops! B
mpocTpaHcTae”

86

Ob6o6maroree nopropenue 11 noHsATUi U
METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIIMsI 3HAHMIA:
"[TapayinenbHOCTh MPSAMBIX U IJIOCKOCTEN
B MpocTpaHcTee"

87

O6o06maromiee moBTopeHue 11 MoHATHI 1
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMATH3AIMs 3HAHUMH:
"BexTopsl B mpocTpaHcTae”

88

O6o06maromee moBTopeHue 11 mMoHATHI 1
MeToZ0B Kypca reomerpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BexTopsl B mpocTpaHcTee”

89

Ob6o6maromee nosropenue 11 nmoHATHH U
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHMI:
"O6beM MHOTOrpaHHHUKA"

90

O6o0maromiee moBTopeHue 11 moHsATHI 1
MeTOA0B Kypca reomeTpun 10-11
KJaCCOB, CUCTEMAaTH3alls 3HAHHIA:
"O6beM MHOTOTrpaHHuKa"

91

O6o06maromiee moBTopeHue 11 moHsITHI 1
METOJI0B Kypca reomeTpuun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMIA:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpyIJibIX Ten"

92

O6o6mmaromiee nopropenue 11 nouaruit u
METOJI0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3allHsI 3HAHMIA:
"TLmomanu MoOBEpXHOCTH U 0OBEMBI
KpyIJbIX Ten"

93

Hroroas koHTponbHas paboTa

94

HroroBas koHTpoNbHas paboTa

95

[ToBTOpEeHnue, 06001IeHNE 1
CHCTeMAaTH3aIlNs 3HAHUH

96

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3sBuTus CTEpEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Wcropus pa3BuTHs CTEpEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS cTepeOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3sBuTHs CTEpEOMETPUN KaK
HayKH U €€ POoJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

101

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

102

HcTopus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102




MMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro o01ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomeTpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, MPSMasi, INTIOCKOCTh
79 [IpuMeHSTh aKCMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IPU PEUICHUU
' reOMETPUYECKHX 3a71ad
73 OnepupoBaTh NOHATUAMU: NApALIEIbHOCTh U NEPIEHAUKYISIPHOCTh NPAMBIX U
' IIOCKOCTEN
74 KnaccudumupoBath B3auMHOE pacloJIOKEHHE MPSIMBIX M IUIOCKOCTEH B
' HPOCTPAHCTBE
OmnepupoBaTh MOHATUAMU: ABYTPaHHbIN YroJl, TpaHH JBYTPAHHOTO yria, pedpo
7.5 JBYIPAaHHOTO yIja, JUHEWHBIA yrojl JBYIrpaHHOTO yrja, rpajgycHas Mepa
JIBYTPaHHOTO yriia
76 OmnepupoBaTb MOHATUSMH: MHOTOTPAHHUK, BBIIYKIBIA UM  HEBBITYKJIbIH
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOT PAHHUKA, TIPaBHIIHBIA MHOTOIPaHHHUK
77 Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHMKOB (MHMpamMuja, IpHU3Ma,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
Knaccudpummposatsb MHOTOTPaHHHKH, BBIOMpast OCHOBaHHSA TSt
7.8 Kiaccu(uKauuy (BBIMYKJIbIE W HEBBIMYKJIblE MHOTOTPAHHUKH, MPABUILHBIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, TTapaJlIeIIeITUTIC IbI)
7.9 OnepupoBarh NOHATUAMU: CEKYIas INIOCKOCTh, CEYeHHE MHOTOTPAaHHHUKOB
710 OOBACHATH TPUHIUIBI TIOCTPOCHUSI CEUYCHHI MHOTOTPAaHHHMKOB, HCIIONB3YS
' METOJI CJIEIOB
CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJIOM CJI€IOB, BBITIOJIHATE (BEIHOCHBIE)
7.11 IUIOCKME YEpPTEeKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (QUIyp: BUA CBEPXY,
cOOKY, CHU3Y
Pemath 3a7aun Ha HaXOXJAEHHE F€OMETPUUECKHX BEIUYMH MO o0pas3iam WiH
QITOpUTMaM, NPUMEHSS H3BECTHbIE AHAIUTHUYECKHUE METOJbI NMPH PEIICHUU
7.12 CTaHIApPTHBIX MaTEMaTHUECKHUX 3aJad Ha BBIYHMCICHHE PACCTOSHUN MEXKIY
IBYMsI TOYKaMH, OT TOYKM 1O MPsIMOH, OT TOYKUAO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH
713 Pemrate 3a7aum Ha HaXOXJI€HHE T€OMETPUYECKUX BEJIMYMH MO0 00paslam Hiu

aJIropuTMam, MNPHUMCEHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJAbI IPpHU PCIICHHUU




CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BbIYUCIICHHUC YIJIOB MCKIY
CKpCIHIUMBAOIIUMHUCA TMPSAMBIMU, MCKIY HpﬂMOfI n IIOCKOCTbIO, MCKIY
TIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Boerancnsate 00BEMBI U TUIOIMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nUpaMu/ia) ¢ OpUMEHEHHEM (QOpPMYJ, BBIYUCIATH COOTHOIICHUS MEXKIY
IUIOLIA/ISIMU [TOBEPXHOCTEN, 00bEMaMHU 110J0OHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE, LIEHTP, OCh U
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBHI

7.16

W3BnekaTh, mpeoOpa3oBBIBATE M  HHTEPIPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYypaxX, MPeICTaBICHHYIO Ha YepTexax
U pUCYHKaX

7.17

[IpumensTs reomeTpruyeckue (HaxThl ISl pelIeHUs] CTEPEOMETPUUYECKUX 3a1ad,
MPE/IONIAraoIIuX HECKOJIBKO IIaroB PEIICHHs, €CIIM YCIOBUS TPUMCHEHUS
3a/1aHbl B IBHOU (popme

7.18

[IpumensaTs  mpocTeiiiue  OporpaMMHBIE  CpEACTBA M JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

[IpuBonuTe mpuUMEpbHl MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOJE H
YKU3HH, PAaCliO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpumeHATh MONy4YEHHBIE 3HAHUS HA MPAKTHKE: AHAIM3UPOBATh pPEaJbHBIC
CUTYyallud U NPUMEHATh HU3YUYEHHBIEC MOHATHS B IPOLECCE NMOMCKA PELIEHUS
MaTeMaTH4ecKu c(OopMyTupOBaHHON MpPOOIEMBI, MOJEIUPOBATH peajbHbIE
CUTyallud Ha A3bIKE TI'E€OMETPHM, HCCIEN0BaTh IOCTPOCHHBIE MOJEIH C
WCIOJIb30BAaHUEM TI'E€OMETPUUECKHUX MOHATHH M TeopeM, ammapaTta aireopsl,
pemars NpakTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXJIECHHUEM T'€OMETPUUYECKUX
BEJINYMH

11 KVIACC

Kon
NMPoBePsSieMOro
pe3yJabTara

6

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpPeIHEro 001ero odpa3oBaHusi

I'eomerpus

6.1

6.2

OmnepupoBaTh TOHATHAMH: IIMHAPHUYECKAs TOBEPXHOCTh, 0OOpa3ylomme
HWIMHIPUYECKON  IOBEPXHOCTH, LMIMHAP, KOHMYECKAas IOBEPXHOCTD,
o0pasyroiye KOHUYeCKO! MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb

Pacnio3naBate Tena Bpamenus (MUIUHAD, KOHYC, cdepa u map)

6.3

OOBACHATH CITOCOOBI TIOJYYCHHSI TEJT BpAIICHUS

6.4

KnaccuduiupoBaTs B3auMHOE pacnojioKeHue cepbl U MI0CKOCTH




6.5

OnepupoBarh NOHATHSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
CErMEHTa, LIApOBOM CJIOW, OCHOBAHHE MIAPOBOTO CJOS, BBICOTA IIAPOBOTO
CJI051, IIIAPOBOU CEKTOP

6.6

Berumcnate  00BEMBI W IUIOMIAAM  TMOBEPXHOCTEH  TENl  BpalleHUs,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyT

6.7

OmnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U ONMMCaHHBIN
okoJ1o cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHUK WM TEJIO0 BPAILICHUS

6.8

BBIYHCIAT COOTHOLIEHUS MEXIY IUIOMIAIIMU TMOBEpXHOCTEH U 00BEMamMu
MOJTOOHBIX TEN

6.9

N300paxaTts u3yyaemble (UIYpbl OT PYKM M C IPUMEHEHHUEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BbIMONHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHHUsI TEJl BpaILCHHs

6.11

W3BnekaTh, HMHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HHMOPMAIMIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTeKax
U PUCYHKax

6.12

[IpumensTs reomeTpruyeckue (HakThl U pELICHHUs] CTEPEOMETPUYECKUX 3ajad,
IIPEAIIOJIAraloIuX HECKOJBKO IAroB PEIICHUs, €CIIM YCIOBHUS NPUMEHEHHS
3aJaHbl B IBHOHM opme

6.13

OnepupoBarh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATS  ACHCTBUSA  CIIOKEHHS BEKTOPOB, BBIYMTAHHS BCKTOPOB M
YMHOXXCHHUSI BEKTOpa Ha UYHCIO, OOBSACHATh, KAKUMH CBOWHCTBAMHU OHH
00aaT

6.15

HpI/IMeHHTL IMMPpaBUJIO TapaJUICJICIIUIICAa IIPpH CIIOKECHUNU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBBI KOOPAUHATBHI B IIPOCTPAHCTBEC, BEKTOP,
MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpA, Yrojl MCKIAY
BCKTOpPAMH, CKaJIIpHOC IPOU3BCACHUC BCKTOPOB, KOJUJIMHCAaPHbIC u
KOMIITAaHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M MPOHU3BECHUE BEKTOpPA Ha YMCIO, YOl MEXIY
BEKTOpaMH, CKaJIIpPHOE MPOU3BEJCHHE, pACKIaJAbIBaTh BEKTOpP IO JBYM
HEKOJUIMHEapHBbIM BEKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPaBHCHHUEM B ,HeKapTOBOI;'I CUCTEME KOOpAHAT

6.19

Pemate mpocteiiimne reoMeTpuuecKue 3ajadyd Ha MPUMEHEHHWE BEKTOPHO-
KOOPJMHATHOT'O METO/a

6.20

Pemrats 3aJa4u  Ha J0Ka3aTeJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUH W
HaxXOXXIACHUC TCOMCTPUYCCKUX BCIUYHUH 110 06pa3uaM HJIn ajJropurmam,
IOpUMCHAA U3BCCTHBIC METOALI IMPpHW PCIICHUU CTAHAAPTHBIX MATCMATHYCCKHX
3aaa4

6.21

IIpuMeHATs  mpOCTEHIIME  NPOrPaMMHBIE  CPEACTBA U DIJIEKTPOHHO-




KOMMYHHKAIIMOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPECOMCTPHUICCKUX 3a/1av

[IpuBonuTh mpuUMEpHl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOAE U

6.22 KHU3HH, PACIIO3HABATH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsATH TMONyuyeHHbIE 3HAHUS Ha MPaKTHKE: aHAIW3UPOBATh pealIbHbIC
CUTyallud U TPUMEHATh M3yYEHHbIE MOHATHUS B IpOLECCEe MOUCKAa pPELIeHUs
MaTeMaTH4ecKu Cc(HOpMyTUPOBaHHON MNpPOOIEMBI, MOJECIUPOBATh pealbHbIC

6.23 CUTyallud Ha $3bIKE T'€OMETPHUM, HCCIIEJOBATh IOCTPOCHHbIE MOJEIU C

UCIIOJIb30BAaHUEM T'E€OMETPUYECKUX TOHSATHH M TEopeM, ammapaTa ajareOpsl,
pemaTh NPaKTUYECKUE 3a]1a4M, CBSI3AHHBIC C HAXOXKIACHUEM T'€OMETPHUYECKUX
BEIINYUH

HHPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsaTHe 006 aKCHOMATUYECKOM IOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosioxKeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAOIINECS, ITApAUICIbHbBIE U
CKpeluuBaronuecs npsmele. [lapamienbHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTPAaHCTBE:
napajulefibHble  MpsIMBIE B TNPOCTPAHCTBE, MApaUICIbBHOCTh  TPEX  MPSMBIX,
MapajuIeIbHOCTh NPSIMOM MU IJIOCKOCTH. YTJBIC COHAIPaBICHHBIMH CTOPOHAMH, YIOJI
MEXIy MpsMBIMH B IpoCTpaHcTBe. [lapamienbHOCTh IIJIOCKOCTEN: mapaiesibHbIe
IUIOCKOCTH, CBOMCTBA NapajuleibHBIX IUIOCKOCTEH. IIpocTeiimme mpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTU: TETPadp, KyO, Mapajuiesenures, HOCTpOeHUEe CeUYeHUH

7.3

IlepneHIUKYNIApHOCTh TNPAMONM M  IUIOCKOCTH: NEPIEHIUKYJSAPHBIE IIpSAMBIE B
[IPOCTPAHCTBE, NPSIMBIE MapaJUICIbHbIE U IEPICHAUKYISPHBIE K INIOCKOCTH, MPU3HAK
MEPIEHANKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, T€OpeEMa O MNPSAMOW NEPHEHAMKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXAY IPSIMOUW U IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJ1, JUHEHHBIM yroja ABYI'PaHHOrO yria. [lepnesauKkyisip ¥ HaKJIOHHBIE: pacCTOSHUE
OT TOYKH /10 ITUIOCKOCTH, PAacCCTOSIHUE OT MPSIMOM /10 IUIOCKOCTH, NMPOEKLUs GUTyphl Ha
IIJIOCKOCTh. 1IepneHAUKyIApHOCTD IIOCKOCTEH: INMPU3HAK IEPHEHIUKYISPHOCTH IBYX
I1ockocTeil. Teopema o TpEX neprneHauKyIsIpax

7.4

IlonsAiTME MHOIOrpaHHHMKA, OCHOBHBIE OJJIEMEHTbl MHOIOIPAHHHMKA, BBINYKJbIE U
HEBBIIIYKJIbIE MHOIOTPaHHUKM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
[pU3Ma, TPaHU ¥ OCHOBAHUS MPU3MBI, psiMasi U HAKJIIOHHAs MPU3Mbl, OOKOBasi U MOJIHAS




[IOBEPXHOCTh Ipu3Mbl. [lapajrenenunesn, npsAMOYrOJbHBIM MapauICNICNUAIIE] U €ro
cBoiicTBa. [Tupamuaa: N-yronpHas nupaMuja, rpaHd 1 OCHOBaHUE MUPaMU[Ibl, OOKOBas U
MI0JIHAsl TOBEPXHOCTh INHpaMHbl, MpaBUIbHAs M yCEUEHHas NHpaMuia. DJIEMEHTHI
Npu3Mbl K NHUpaMuibl. lIpaBuibHBIE MHOTOTPAaHHUKHM: IIOHATHE IPaBUIIBHOTO
MHOTIOI'PDAHHMKA, IIpaBWJIbHAas IpU3Ma M [paBWIbHAS IUpamMuia, IpaBUIbHAs
TpeyrojbHas IUpaMuJa U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBnenue o npaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dap, NOAEKadIp U nKocadapyrue CedeHus MpU3Mbl U TUPAMHUIBI

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, HPSIMOM, IJIOCKOCTH.
7.5 DOneMeHTbl ~ CHMMETpPUM B IUpaMuAax,  HapajUielenunenax,  NpaBUIbHBIX
MHOT'OTpaHHHUKaX

Brruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEé0Opa, muaronanu, yrisl. [lmomans 60koBoM
IIOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMON MPU3MBI, IJIO0IIAJb OCHOBAHUI, TeOpeMa o
7.6 OOKOBOM TMOBEPXHOCTH MpsiMOM mpu3Mmbl. Ilmomane OOKOBOW MOBEPXHOCTH U
MIOBEPXHOCTH MPABUIBHOM MUPAaMUJbI, TeOpeMa O IUIOLAJNd YCEUEHHON HUpaMUJBbI.
[Tonsatue 06 00bEMe. OOBEM NUpaMUIbl, TPU3MBI

ITonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOUIAIIMU IOBEPXHOCTEH,

7.7 )
00BEMaMK MOAOOHBIX TETT
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
6 I'eomerpust
Hunuaapuyeckas MOBEPXHOCTb, 0Opa3ylollde IWIMHIPUYECKONH IMOBEPXHOCTH, OCh
6.1 WIMHAPUYECKOW MOBEepXHOCTU. LlunmuHap: ocHoBaHMS U OOKOBas MOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIONIaAh OOKOBOW U MOJIHOW TOBEPXHOCTH
KoHnnueckass moBepXHOCTb, 00pa3ylolue KOHHMYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHMYecKol noBepxHocTH. KoHyc: OcHOBaHME W BeplIMHA, oOpasyromas H OcCh,
' TUTOIAAb OOKOBO ¥ TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolIre U BbICOTa,
OCHOBaHHUS ¥ OOKOBast MOBEPXHOCTh
6.3 Cdepa m map: meHtp, paamyc, AMaMeTp, IJIOUIAAb MOBEPXHOCTH cdepbl. Bianmuoe
pacnosoxkeHue cepbl U MI0CKOCTH, KacaTelbHas INIOCKOCTb K cdepe, MIomaas chepbl
6.4 N3o6paskenue Tes BpallleHHus Ha MJI0CKOCTH. Pa3BEpTka umuHapa u KOHyca
6.5 KomOunanuu ten BpamieHUs: 1 MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONMUCAHHBIA OKOJIO
' cdepsl, cpepa, BIUCaHHAsI B MHOTOI'PaHHUK, WIH TEJIO BpallleHus
[Tonstne 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
6.6 MPSIMOYTOJIBHOTO TMapajienenuneaa u ciaeactsus u3 He€. OOBbEM LMIMHIpPA, KOHYcA.
O0BEM 1rapa u wiomaas chepsl
6.7 [Tomo6ubIe Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXIY IUIOMAISIMH MOBEPXHOCTEH,
' 00BEMaMH TIOIOOHBIX TEI




6.8

Ceuenust umnuHapa (MapaasieIbHO ¥ MEPICHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIINHY), CEUeHHUS I1apa

6.9

Bektop Ha miockocth ¥ B npocTpaHcTBe. CIIO)KEHME M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM
BekropaM. lIpaBuno napamnenenunena. Pemenue 3agad, CBA3aHHBIX C IIPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPAMH

6.10

[IpsmoyronpHas cucreMa KOOpJAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpa.
[Ipocreiimme 3amaunm B KOOpAMHATax. Yron Mexay BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BpIuuciieHHne yriaoB MeXIy NpSMbIMH U IJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIM METOJ ITPH PEILICHUN T€OMETPUYECKUX 3a1a4

IMPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBILIET'O OFPA3OBAHMUS

Kon

NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJabTAaTaM 0CBOECHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CpeHero 001ero oopa3oBanus

Brnanenue meromamMu JOKa3aTeNbCTB, aTOPUTMaMHU PEIICHHS 3a/1ad; yMEHHE
(GopMyIHpOBaTH U ONEPUPOBATH MOHATHIMHU: ONpEeNICHHE, aKCHOMa, TeopeMa,
CIIC/ICTBHE, CBOMCTBO,  TpPH3HAK,  JIOKA3aTENICTBO,  PaBHOCHIIBHBIC
(GOopMyIHpPOBKH; TPUMEHATh HX; YyMeHHE (opMynupoBaTh oOOpaTHOEe U
MIPOTHBOIOJIOKHOE YTBEPXKICHUE, TPUBOIUTH TMPHUMEPHl W KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJ MaTeMaTHYeCKOW MHIYKIMHU; MIPOBOJAUTH JOKa3aTeNbHbIE
pacCyKIeHHsl TPH pEHICHHH 3a/1ad, OICHUBATh JIOTHYECKYIO IPAaBHUIIBHOCTD
paccyXJIeHHi; yMEHUE ONEepUpOBaTh MOHATHUSIMH: MHOXKECTBO, ITOJMHOKECTBO,
omepanMyd  HaJ ~ MHOXECTBAMH; YMEHHE  HCIOJIb30BaTh  TEOPETHUKO-
MHOXXECTBEHHBIH ammapar Jisi ONHCAaHHs pEeabHBIX MPOLIECCOB U SBICHUN U
MpHU PEUICHUH 3a7ad, B TOM YHCIIE W3 JPYTrUX YYeOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMHU: Tpad, CBSA3HBIM Tpad, AepeBo, LMK, rpad Ha
IUTOCKOCTH; YMEHHUE 3aJaBaTh M ONHCHIBATH I'padbl pa3lIWYHBIMU CIIOCOOAMH;

UCTIOJIb30BaTh rpadbl MPH peleHUH 3a71a4

YMmenue OIICpHUPOBATH IMMOHATHUAMMA: HATYPAJIbHOC YUCIIO, LEJIOC YHUCIO, CTCIICHD

C IOCJIbIM IIOKaA3aTcCjiIcM, KOPCHb HaTypaHLHOﬁ CTCIICHH, CTCIICHb C




panMoHaIbHBIM IIOKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM I1OKa3aTeleM,
Jorapu(m 4ucia, CUHYC, KOCUHYC W TAHI'€HC MPOU3BOJIBHOTO YHCIA, OCTATOK
0 MOAYJIO, PAalMOHAIBHOE YHUCIIO, HPPALUOHAIBHOE 4YHCIO, MHOMKECTBA
HaTypalbHbIX, LEJIbIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHUE
UCIIOJIb30BaTh MPHU3HAKH JIEIMMOCTH, HAUMEHBIINH OOIMK JeNuTeNs Hu
HauMeHbIllee oOllee KpaTHOe, alIropuT™M EBKiInAa mnpu peleHuu 3ajad;
3HaKOMCTBO C pa3IMYHBIMU TMO3WIIMOHHBIMH CHCTEMAMH CUHUCIICHHS, YMEHUE
BBIMOJIHATh BBIYUCIIEHHE 3HAUYCHUWH M MNpeoOpa3oBaHUs BBIPAKEHUHA €O
CTETICHSIMM ¥ Jorapugmamu, MpeoOpa3oBaHusi JIPOOHO-pAIIOHATBEHBIX
BBIDQ)XEHUI; yMEHHE ONEepUpoOBaThb IOHATUSAMHU:  IOCIIEAOBATEIbHOCTD,
apupMeTHyecKasi TMPOTpeccusi, TeoMeTpUYecKas Mporpeccus, OECKOHEYHO
yOBIBaro1ast reoMeTpuyecKas IIporpeccus; yMEHHe 3a/aBaTh
IIOCJIEIOBATEIBHOCTH, B TOM YHCJIE€ C TIOMOIIBIO PEKYPPEHTHBIX (opmyir;
YMEHUE ONepUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE 4YHCJIO, CONpPSKEHHbIE
KOMILJICKCHBIE YMCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO YHclia, popMa 3armucu
KOMILJIEKCHBIX yucen (reomeTpuyeckas, TPUTOHOMETpHUYECKAs] u
anreOpanyeckas); yMeTb HPOM3BOIUTH apU(PMETHUYECKUE JCUCTBUS C
KOMILJIEKCHBIMHU YHCIIaMH; IPUBOIUTH NMPUMEPHI HCIIOIb30BaHHUS KOMILJIEKCHBIX
YKCeJl; OIEpUPOBATh MOHITUAMU: MaTpHLa 2X2 u 3X3, olpeneauTenb MaTpULIbl,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh IOHATUSAMHU:  pPallMOHAIBHBIE, WpPpaLUOHAIbHBIC,
NOKa3aTeNbHbIE,  CTENEHHbIe, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHME OIEPUPOBATH MOHATHUIMMU:
TOKJECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHHe, YpaBHEHHE, HEPaBEHCTBO,
CHUCTEMa YPaBHEHHUH U HEPABEHCTB, PABHOCWIBHOCTb YPABHEHM, HEPABEHCTB U
CHUCTEM; YMEHHE pellaThb YpaBHEHUS, HEPABEHCTBA M CUCTEMBI C IOMOILIBIO
pa3IMYHBIX INPUEMOB; pELIaTh YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C
[apamMeTpoM; IPUMEHITh YPAaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHUS
MaTeMaTHYECKUX 3a7ad M 3a/a4 U3 Pa3InYHbIX O0JIaCTe HAyKH W pealbHOU

KHU3HU

YMeHue  onepupoBaTh  MOHATHAMHU:  (QYHKIUS, UYETHOCTH  (YHKIIHH,
NepUOTUYHOCT  (PYHKIUH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMKM, SKCTpeMyM (YHKIMHM, HauOoIblllee KM HaUMEHbIEe 3HAYCHHS

GYyHKIMM Ha TPOMEXKYTKE, HENpepbiBHAs (YHKIUSA, aCHMNOTOTHI Trpaduka




¢yHKIMHU, TepBas W BTOpas NPOWU3BOAHAS (DYHKIUH, TEOMETPUYECCKHUA U
(u3uYecKuil CMBICI MTPOU3BOIHOM, MMEpPBOOOpa3Hasi, ONPEAeNEHHBI HHTETPAT;
YMEHUE HAaXOIUTh AaCUMOTOTHl Tpapuka (GYHKIUH; YMEHHE BBIYHCIATH
IPOU3BOJIHBIE CYMMBI, IPOHM3BEICHMS, YAaCTHOTO M KOMIO3UIMU (YHKIUH,
HAXOJUTh YpaBHEHHE KacaTeNbHOW K rpaduky (QyHKUMH; YMEHHE HaXOIUTh
IPOU3BO/IHBIC JIEMEHTApHBIX (QYHKIMH; YMEHHE HCIOIb30BaTh IMPOHU3BOIHYIO
JUTSL KCCIIeZIOBaHUs (DYHKIIMK, HAXOUTh HAHOOJBIINE U HAUMEHBIINE 3HAUCHHS
(GYHKIMHA; CTPOWTh TpauKM MHOTOWICHOB C HCIIOJB30BAaHUEM arlapara
MaTeMaTHYECKOTO aHAJIM3a; NPUMEHSTh IPOU3BOAHYIO ISl HaXOXKICHHS
HaWIydllero pemeHus B MNPUKIaTHBIX, B TOM YHCIE COLHAIBHO-
HSKOHOMHUECKUX M (PU3NYECKUX 3a[auax; HaXOIUTh IUIOIAIN U 00BEMBI puryp
C TOMOIIBIO  MHTErpaja; MPUBOJUTH  HPUMEpPbl  MaTEeMaTHYECKOTO

MOJICIIMPOBAHMS C TIOMOIIBIO T (HepeHIINATBHBIX YpaBHEHHH

YMeHne omnepupoBaTh MOHATUAMH: Tpaduk GyHKIHH, oOpaTHas (QYyHKITHSA,
KoMno3uuusi (GyHKUMH, JuHeWHas (yHKOMA, KBajgpaTHuHas (QYHKLHA,
panuoHaigbHasi QyHKIUS, cTereHHas QyHKLUSA, TPUTOHOMETprUYeckue QyHKINH,
oOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIMH, [TOKa3aTeIbHast U Jorapudmudeckas
(GYHKLMU; yMEHHE CTPOUTh TpapUKu U3YyYEHHbIX (DYHKIUH, BBIIOIHATH
npeoOpa3oBaHusl TpaduKoB (YHKIUH, UCIIOIB30BaTh TPAPUKH A U3yUEHHS
IPOLIECCOB M 3aBUCUMOCTEM, MpH pEUIeHHH 3aJad M3 APYyruxX YydeOHbIX
IpPEeIMETOB U 3ajjad U3 pealbHOM KHU3HM; BbIpaxaTb (OpMyIaMU 3aBUCUMOCTH
MEXIy BEITMYMHAMH, WCIIOI30BaTh CBOWCTBA W TpaduKu (OYHKIHA JUIs
peleHusl ypaBHEHHI, HEPaBEHCTB M 3aJad C MapameTpamu; n3o0pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUH YpaBHEHUI, HEPAaBEHCTB U UX

CHUCTEM

YMeHne pemarb TEKCTOBBIE 3a/1a4i Pa3HbIX THIOB (B TOM YHCIIC HA MPOIICHTHI,
JONIU ¥ 4YacTH, Ha JIBIDKEHHUE, pabdoTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH,
3aa4il U3 OOJIAaCTH YIPABJICHUS JIMYHBIMH W CEMEHHBIMU (UHAHCAMH);
COCTaBJIATh BBIPAYKECHHS, YPABHECHUS, HEPABEHCTBA U UX CHCTEMBI I10 YCIOBUIO
3a/la4M, MCCIENOBAaTh MOJIYYEHHOE pEIIeHHE U OLEHUBATh MPaBIONOI00HOCTh
pe3yJIbTaTOB; YMEHHE MOJECIHUPOBATH pEaJbHbIE CUTyallUHd Ha  S3bIKE
MAaTE€MaTUKH; COCTABIISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCJIOBHUIO 3aJa4M, UCCIEA0BATh ITOCTPOCHHBIE MOJEIU C HUCIIOJIb30BAaHUEM

anmapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYECHHBIN pe3ynbTatT




YMeHne omnepupoBaTh MOHATHSAMH: CpeaHee apu(METHYeCKoe, MeIHaHa,
HauOonblllee ¥ HauMEHbIlee 3HAueHUs, pa3Max, IUCHEpCHs, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHE U3BJIEKAaTh, WHTEPIPETUPOBATH
uHbOpMaIMIO, TPEJICTABICHHYI0 B Tabnmuiax, Ha JauarpaMmax, rpadukax,
OTPAXKAIOIYI0 CBOMCTBA pEalbHBIX MPOIECCOB U SBJICHUH; MPEACTaBIATh
uHGOPMAIMIO C TIOMOIIbIO TaOIHIl U JUarpamm; HCCIeA0BaTh CTAaTUCTUYECKUE
JTaHHbIE, B TOM YHCJIe C IPUMEHEHUEM TIpaUyecKUX METO/IOB U JIEKTPOHHBIX
CpencTB; TpadUyYecKd HCCIIe0BaTh COBMECTHbIE HAONIOJIEHUS C TOMOIIbIO

JIarpaMM pacCeUBaHUs U JIMHEWHOU PErpecCcuu

YMeHue onepupoBaTh MOHATUSAMHU: CIyYalWHBIA ONBIT U CilydailHOe coObITHE,
BEPOSTHOCTh CIIy4alfHOrO COOBITUS; YMEHHME BBIYMCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaMUeCKUX METOJOB; MPUMEHATh (POPMYJIbl CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, (OpPMYITy TIOJHOW BEPOSTHOCTH, (POPMYILY
bepuymnu, komOuHaTopHbIE (GakThl W (OPMYIBI, OIIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONEpUPOBATH MOHATUSAMHU: ClIydaiiHas BEJIMYMHA,
pacmpenesieHne BEepOsSITHOCTEH, MaTeMaTHYecKoe O)KHMJaHue, ITUCHepCus H
CTaHJApTHOE OTKJIOHEHHE CIyyailHON BeTMuYMHBI, (PYHKLIMU paclpeleNeHus
IUIOTHOCTU PaBHOMEPHOIO, MOKA3aTEJIbHOTO M HOPMAJIbHOIO PaCIpElCIICHUN;
YMEHHME HCIOJb30BaTh CBOMCTBA M3YYEHHBIX DPACIpPEAEICHUN ISl pelIeHus
3aJa4; 3HAKOMCTBO C ITOHATHUAMU: 3aKOH OOJIBIINX YUCEIl, METOJIbI BHIOOPOUHBIX
UCCIICIOBAaHUN; yMEHHUE IMPHUBOAMTH MPUMEpPbI NMPOSBICHUS 3aKOHA OOJBIIUX
yhcesl B INPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE OIEepUpOBATH
HNOHATHUAMU:  COYETaHHWE, MEPECTAaHOBKA, YHCIO  COYETaHWM,  YHUCIIO
IepecTaHoBOK; OMHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyXaeHusl JUIsl pelIeHHs 3a/]ay; OLICHWBATh BEPOSITHOCTH PpPEalbHbIX
COOBITHH; COCTaBIATH BEPOSTHOCTHYIO MOJEIb U  HMHTEPIPETUPOBATH

HOJ'Iy‘lCHHBIﬁ pPE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMM: TOYKA, MIPsMasl, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, J1y4, BEJIMYMHA YyIJIa, IVIOCKUHN YroJjl, IBYIPaHHBIN YIrOJl, TPEXTPAHHBII
YTOJ, CKPEIIMBAKOLIMECS IPSMBIE, IMAPAJUIEIBHOCTh U NEPIEHAUKYJIIPHOCTh
IPSMBIX U IUIOCKOCTEH, YroJl MEXAY IpPSAMBIMH, YIOJd MEXKIy IpsSAMOU U
IUIOCKOCTBIO, YIOJ MEXKIY IJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH IO INIOCKOCTH,
paccTosiHUE MEXKIYy HpPSIMBIMH, PACCTOSHHUE MEXIY IUIOCKOCTSMHU; YMEHHE

UCIIONb30BaTh MPU PEIIEHUWH 3aJady H3y4deHHble (AKTbl M TEOPEMBI




MJIAHUMETPHUH; YMEHHE OIIEHWBATH pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHDA;
CTPOUTHh MAaTE€MaTUYECKHE MOJEIH C MOMOILIBI) N€OMETPUYECKUX MOHATUN U

BCJIMYMH, p€IIaTh CBA3AHHBLIC C HUMU IIPAKTHYCCKUEC 3aJa4u

10

YMeHune ornepupoBaTh TMOHATHSAMH: IUlOMAAb (GUTypbl, O0BEM (QUTYDHL,
MHOTOTPAHHHK, TPABUIBHBI MHOTOTPAaHHUK, CEYCHHWE MHOTOTpaHHHKA, KYO,
napajuiefienune], Npu3Ma, TUpaMuia, (Gurypa M IMOBEPXHOCTh BpAIICHHUS,
IIMHAP, KOHyc, mmap, cdepa, rmiomans cdepsl, IUIOMAAb ITOBEPXHOCTH
NUpaMUIIBI, TPHU3MBI, KOHYyca, IMIMHIpA, O0BEM Ky0a, NTPSIMOYTOJBHOTO
napajuiejenumnena, NMpaMuabl, IpU3Mbl, HUIMHAPA, KOHYyCa, LIapa, pa3BEpTKa
IMOBCPXHOCTHU, CCUCHHUA KOHYyCa HW HOHIHMHApA, ITapaJuICIbHBIC OCH HIIN
OCHOBAHHIO, CEYCHHWE IlIapa, IUIOCKOCTh, Kacaromiascs cQepsl, HWIHHIpA,
KOHyCa, YMCHHE CTPOUTh  CCUCHHE  MHOTOTPaHHHMKA, HW300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U MTOBEPXHOCTH BPAIICHUS, UX CEUCHHUS, B TOM YHCIIE
C TIOMOIIBIO  DJIEKTPOHHBIX  CPEJICTB; yMEHHE TPUMEHITH CBOMCTBa
reOMETPUUECKUX (Uryp, CaMOCTOATENBHO (HOPMYIHPOBATH OMpPEACTCHHS
n3ydaeMmbIx (uryp, BBIIBUraThb THUIOTE3bl O CBOICTBaX U MpPU3HAKAX
reoMeTpuueckux (¢Guryp, OOOCHOBBIBaTH WM ONpPOBEPrath HUX; yMEHHE
NPOBOJUTH KJIACCH(PHUKAIMIO (QUTYp TIO PA3IUYHBIM TPU3HAKAM, BBITOIHSTH

HGOGXOI[I/IMLIC JOMOJIHUTCIILHBIC TTIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATUSAMU: ABH)KEHHE B MIPOCTPAHCTBE, MapauIeIbHbIN
IEpeHOC, CUMMETpHs Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moaoous, NOJOOHBIE (PUTYPHI; YMEHHUE PACIO3HABATH PABHBIC
U 1oj0o0HBIe (GUryphl, B TOM YHUCIE B MPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BaTh T'€OMETPUUYECKHE OTHOIIEHUS NPU PEUICHWU 3ajad; HaXOIUTh
reOMEeTPUYECKUE BEJIIMYMHBI (AJIMHA, Yrojl, IUIoUajgb, 00bEM) NPH pEIICHUH
3aJa4 M3 JAPYTUX Y4YeOHBIX MNpPEAMETOB U U3 pealbHOM KHU3HU; yMEHHE
BBIUUCIIATH TEOMETPUYECKHE BEJIMYMHBI (AJMHA, YroJ, IUIoUaab, OOBEM,
IUIOIA/Ib TIOBEPXHOCTH), UCIONB3Yysl M3y4eHHBbIE (DOPMYIBI M METOABI, B TOM
Yucie: IUIOMIA[b MOBEPXHOCTHM THUPAMUIBL, TPHU3MbI, KOHYyca, IIIUHIPA,
miomaab cepbl; 00BEM Kyda, MPSIMOYTOIBLHOTO MapaJUICICIHUITE A, TTHPAMUIBI,
OpU3Mbl, IUIMHIpPA, KOHYycCa, IIapa; yMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

NOA0OHBIX uryp
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YMeHue onepupoBaTh MOHATUSMHU: MPSAMOYTOjbHasi CHUCTeMa KOOpAHMHAT,

BCKTOp, KOOpJAWHATBI TOYKH, KOOpPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,




NPOU3BEJICHUE BEKTOPA Ha YHCIIO, PA3I0KEHUE BEKTOpa MO 0a3ucy, CKAIIPHOE
NIPOM3BE/ICHUE, BEKTOPHOE IPOU3BEICHUE, YrOJI MEXIY BEKTOpaMHU; yMEHHE
HUCIIOJIB30BaTh BCKTOprIﬁ u KOOpI[I/IHaTHI)If/'I METO/ JJIA pemicHus

TCOMCTPHUUCCKUX 3aa4 U 3aJla4 JIPYTux y‘le6HHX npecaIMCTOB

13

YMeHue BbIOMpaTh MOAXOASIIMN METOA AJs peUIeHHs 3aJadyd; MOHMMAaHUE
3HAYUMOCTH MAaTEMAaTHKH B U3YUYEHUH MPUPOHBIX M OOIIECTBEHHBIX MPOIECCOB
U SIBJICHUW; YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B
UCKYyCCTBE, YMEHHE TMPUBOAUTH MPUMEPbl MaTeMaTUYECKUX OTKPBITUH

POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH

HEPEYEHD 3JIEMEHTOB COAEPKAHWUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

1 UYucna v BBIYUCIICHUS
1.1 Hatypanbnbie u nemnsie yncna. [IpusHaku 1eTMMOCTH LETBIX YUCeT
12 Panmonanpsubie yncia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, IPOIIEHTHI, 0ECKOHEYHBIE
' nepUoANYEcKUe Jpoou
13 ApudmeTndeckuii KopeHb HaTypaibHOW cTeneHu. JIeHCTBUA ¢ apupMETHYECCKUMH
' KOPHSIMH HAaTypaTbHON CTETICHU
14 Crenens ¢ nenbiM mokazateneM. CTeNeHb ¢ palMOHAIBHBIM Moka3areneM. CBoilcTBa
' CTETeHH
15 CuHyc, KOCHHYC U TAaHTE€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHT'€HC
' YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucia. JlecaTnaHple U HATYpaIbHBIC JOTapru(OMbI
JeiictButenpHbie yncna. ApupMETHUECKHE ONepaliy ¢ JIeHCTBUTEIbHBIMU YUCIAMU.
1.7 [TpuOnkE€HHBIE BBIYMCICHMS, TIPaBUia OKPYIJICHUS, MPUKUIKA M OIICHKa pe3ylibTaTa
BBIYMCIICHHUI
1.8 [IpeobpaszoBanue BeIpaKEHUN
1.9 KommiekcHbie yncna
2 VYpaBHeHUs U HEPAaBEHCTBA
2.1 Lenble 1 IpoOHO-paIIMOHANBHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS




2.3

TpuroHomeTpuieckue ypaBHEHuUs

2.4 [TokazaTenpHbIC U JOTaPUPMUUECKUE YPABHEHUS
2.5 Llenbie u 1poOHO-paAIIIOHANIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPaBEeHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKUE HEPABEHCTBA
2.8 TpuronomeTprueckue HepaBEeHCTBA
2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABCHCTB
2.10 VYpaBHeHUs, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuua cucteMsl TMHEHHBIX ypaBHEeHUNH. Onpeaenurens MaTpULbl
3 ®OynkmK U rpaduku
31 @yukuusa, crnocoObl 3anaHus QyHkuuu. ['papuk ¢yHknuu. B3aunmHO o00paTHBIE
. ¢byuknun. YétHple u Heu€THbIe QyHKIMU. [leproanueckue GyHKIUN
Ob6nacte ompeneneHus W MHOXKeCTBO 3HaueHMM Qynkuun. Hynmum  ¢yHkuuu.
32 [TpomesxyTkH 3HaKONOCTOAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMU. MaKCUMYMBI
. u MuUHUMYMbl ¢yHKiuu. HauOonbliee u HauMeHbllee 3HaueHHE (YHKUMU Ha
IIPOMEXKYTKE
33 CrenenHas GyHKIUS C HaTypalbHBIM M LIEJbIM NOKa3zaTeneM. E€ coiicTBa u rpaduxk.
' CaotlicTBa U rpauK KOpHSI N-Oi CTENEeHU
3.4 Tpuronometpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U TpaduKu
36 Touku pazpeiBa. AcuMntoTsl rpadukoB GyHkiuil. CBoiicTBa (GYHKIUHN, HEIIPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATEILHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuyeckas nporpeccuu. @opmyia CI0KHBIX IPOLEHTOB
4 Havana marematuyeckoro aHaamsa
4.1 [TpousBonHas Gpynkiuu. [Tpon3BoiHbIE SIEMEHTAPHBIX (QYHKINH
[IpumeHeHre NPOM3BOAHONM K HCCIENOBaHUMIO (QYHKIUMH Ha MOHOTOHHOCTb U
4.2 OKCTpeMyMbl. HaxosxjeHue HamOONBIIET0 M HAMMEHBIIETO 3HadYeHUS (YHKINH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTerpan
5 MHo:xecTBa 1 JOruKa
5.1 MHokecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditniepa — Benna
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Y4eOHbI MOAYJIb «BeposiITHOCTL M CTATHCTHKA. YTIUIyOJICHHBIH YPOBEHb)

(ID 7030737)
MOSICHUTEJBHAS 3ATIMCKA

VY4eOnblil Kypc «BeposiTHOCTh M CTaTUCTHKA» YIiIyOJIEHHOTO YPOBHS SIBISIETCS
IPOAOKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca YIiIyOJIEHHOTO YPOBHS
HAa ypOBHE cpeaHero oomero oOpa3oBaHMs. YUeOHBIM Kypc NpeaHa3HAueH st
dbopmupoBaHua y OOyYarOMIMXCS CTAaTUCTHYECKOW KyJIbTYpPhl W TMOHUMAHHUS POJIH
TEOPUU BEPOSTHOCTEH KaK MaTEMaTHIECKOTO HHCTPYMEHTA JIJIsl HU3yUEHUS CITydaiiHbIX
coObITHH, Benu4YMH U 1poreccoB. Ilpu wu3ydeHum Kypca oOoramaroTcs
NPEICTABICHUA OOYyYarolMXCs O METOJaX WCCISAOBaHUS HW3MEHYHMBOTO MHpA,
pa3BUBaeTCs TOHHMMAaHHWE 3HAYMMOCTH M OOLIHOCTH MaTeMAaTUYECKUX METO/I0B
NO3HaHUSI KAk HEOThEMJIEMOM YacTH COBPEMEHHOI'O0 €CTECTBEHHO-HAay4YHOI'O
MHUPOBO33PEHUSI.

CopepxaHue y4yeOHOrO Kypca HamlpaBIeHO Ha 3aKpeIyieHue 3HaHWi,
MOJIYYEHHBIX MPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOTO OO0IIero o0pa3oBaHus, U Ha
Pa3BUTHE MPEACTABICHUMA O CIIyYailHBIX BEJIMYMHAX W B3aWMOCBS3SIX MEXKIy HUMHU Ha
BXXHBIX TPUMEpPAX, CIOXKEThl KOTOPBIX MOYEPHHYTHI M3 OKpYy’Karomero mupa. B
pe3yJibTare y 00ydaronuxcsi J0HKHO chopMHUpOBATHCS MpE/ICTaBICHUE O Haubosee
yOOTPEOUTENbHBIX M OOIIMX MaTeMAaTUYECKUX MOJENAX, HCHOIb3YEMBIX IS
OMHCaHUsl AHTPOMOMETPUYECKUX W JeMOTpapUuecKHX BEITUYMH, MOTPEIIHOCTEH B
pa3nUyHBIE POAAa M3MEPEHMSX, UIUTEIBHOCTH O€30TKa3HON paboThl TEXHUYECKHX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUM U MPOLECCOB B 00IIeCTBE. YUeOHbIN
Kypc sBisieTcsi 0a30i JiS OCBOEHHUS BEpPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOJMMBIX CIICUAINCTaM HE TOJIbKO MHXKEHEPHBIX CHEIUAIBHOCTEH, HO TaKKe
COLIMAJIbHBIX U MCUXOJOTHYECKHX, MMOCKOJIIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH B
3HAYUTEIHLHON MEpe MCIONIB3YIOT almapaT aHajanu3a O0ibIHX NaHHbIX. [leHTpansHyto
4acTh Y4YeOHOro Kypca 3aHMMaeT oOOCYXKJICHHE 3aKoHa OONBIIUX YHCENT —
(GyHIaMEHTAIBHOTO 3aKOHA MPUPOII, UMEIOIIETO MAaTEMaTHIECKYI0 (POpMATN3aIIHIO.

B cooTBercTBMM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Y4YeOHOTO Kypca
«BepoATHOCT, W CTaTUCTHKa» Ha YIIyOJIEHHOM YpPOBHE BBIJICJICHBI OCHOBHBIE
conepxkarenbHble JTUHUN: «CiyyaliHble COOBITUS M BeposTHOCTH» U «CiydaiiHbie
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMUMO OCHOBHBIX JHMHHH B y4eOHBIM KypC BKIIIOUEHBI 3JEMEHThl TEOpUU
rpadoB U TEOPUU MHOXKECTB, HEOOXOAMMBIE JJIs TOJTHOIICHHOT'O OCBOCHHS MaTepHraa
JAHHOTO y4eOHOT0 Kypca U CMEKHBIX MaTEMaTHIYECKUX yUCOHBIX KYpPCOB.



Conepxanue nmuann «CiaydaiiHbIe COOBITHS M BEPOSITHOCTHY CIIYKUT OCHOBOM
uist  (opMUpOBaHUS TPENCTABICHUNA O pacHpelesieHnd BEPOSITHOCTEH MEXIy
3HAYCHUSMH CIyYalHBIX BEIIMYMH. BaKHYIO YacTh B ATOW COJEp)KATEIbHOW JIMHUU
3aHMMACeT W3YyYEeHHE TEOMETPHUYECKOTO M OWMHOMHMAIIBHOTO pacHpeeiIcHU Hu
3HAKOMCTBO C WX HEMPEPHIBHBIMU AaHAJIIOTAMH — TOKA3aTE€bHBIM U HOPMaJIbHBIM
pacrnpeneNneHusIMH.

Tembl, CBSI3aHHBIE C HEMNPEPHIBHBIMH  CIyYalHBIMH  BEJIMYMHAMH U
pacnpeneNneHusIMH, aKICHTHUPYIOT BHHUMAaHHE OOydYalol[MXCsi Ha OINUCAaHUU W
U3YYCHUU CIy4YallHBIX SIBICHUH C TOMOIIBIO HEMpephIBHBIX (QyHKIUH. OCHOBHOE
BHUMAaHHE YICISIETCS MOKA3aTEIbHOMY U HOPMAJILHOMY PaCIIPECIICHHSIM.

B ydeOHOM Kypce mpemycMaTpuBaeTCs O3HAKOMUTEIHLHOE W3YUYEHUE CBS3H
MEXAY CIy4alHbIMH BEJIMYMHAMH W OIKUCAHUE JTOW CBSI3M C TOMOIIBIO
kodhuIMeHTa KOpPpENSIMM M €ro BBIOOPOYHOIO aHajgora. OTH DJIEMEHTHI
coJiep KaHUsl Pa3BUBAIOT TeMy «JlmarpamMMbl pacceMBaHHS», W3YUEHHYIO HA YPOBHE
OCHOBHOTO 001IeT0 00pa30BaHUs, © BO MHOTOM OIMPAIOTCS HA CBEJCHHS M3 KYpPCOB
anreOpsl ¥ TEOMETPUH.

Emé oaun a5eMeHT comepikaHus, KOTOPBIN MpeiaraeTcsi Ha 03HaKOMHUTEITHPHOM
YPOBHE — TIOCIICIOBATEIIBHOCTD CIIyYaiHBIX HE3aBUCUMBIX COOBITHH, HACTYIAIONINX B
enuHUIly BpeMmeHd. O3HAaKOMJICHHE C paclpeielieHUEM BEPOSTHOCTEH KOJIMYECTBA
TaKUX COOBITUH HOCUT Pa3BHUBAIONIUN XapaKTep W SBISETCS aKTyaJdbHBIM IS
Oynymux aOUTYypHUEHTOB, MOCTYMAIOIINX Ha y4eOHBbIC CIEIUaTbHOCTH, CBS3aHHBIC C
0OIIIECTBEHHBIMU HAyKaMHU, TICUXOJIOTUEH U YIIPABICHUEM.

Ha usydenne yueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA» Ha yIriyOJIeHHOM
ypoBHe oTBoauTCs 68 "acoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kimacce —
34 yaca (1 yac B Hezel0).

COJEPXAHME OBYUYEHUA
10 KVIACC

I'pad, cBsa3HbBIA Tpad, myTu B rpade: Mukiasl U 1enu. CteneHb (BaJCHTHOCTD)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbs.

Crny4aitHble SKCIIEPUMEHTHI (OIBITHI) W CiIydyalHble COOBITHA. DJIeMEHTapHbBIC
coObITust (Mcxojbl). BepodaTHOCTh ciaydailHOro coObITHS. BiM30CTh 4YacTOTHI U
BEPOSITHOCTA COOBITHI. CiydaifHbIe OTBITHI C PAaBHOBO3MOKHBIMHU AJIEMEHTapPHBIMU
COOBITHUSIMHU.



Omneparuu Hajg COOBITUAMHM: TEpeceYeHUE, OOBEAMHEHHUE, MPOTHBOTIOIOKHBIC
coObITus. J{uarpammel Ditepa. @opMmyiia CoKEHHs] BEPOSITHOCTEH.

YcnoBHasE BEPOSTHOCTb. YMHOMXEHUE BEPOSATHOCTEW. JlepeBO Ciy4yalHOTO
skcniepumenTa. Oopmyna nonHou BeposaTHOocTH. Dopmyrna baneca. HezaBucumeblie
COOBITHSI.

buHapHbIil ciy4ailHbIil ONBIT (MCOBITAHUE), yClieX W Heyaada. HezaBucumble
ucnbiTanus. Cepus HE3aBUCUMBIX UCIBITAHUM 10 mepBoro ycmnexa. [lepectaHoBku u
dakropuan. Yucno coueranuit. Tpeyronpuuk [Tackans. ®opmyna 6mHoma HeroToHa.

Cepus He3aBUCHMBIX UcTbITaHUN bepHysmm. CiydaliHbI BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa.  Pacnpenenenue — BeposiTHocteil.  Jlmarpamma
pacnpenenenud. Onepauuu Haja CiIy4dallHbIMH BeIWYMHAMH. bUHapHas ciydaiiHas
BenmunHa. [IpuMepsl  pacnpeneneHuii, B TOM UHCJI€ T'E€OMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE pacnpefereHue JBYyX CIy4YaWHbIX BenuuunH. He3aBucumblie
ClIy4yalHbIC  BEJIWYMHBbL.MaTeMaTUyeCKOE  OXHJAHWUE  CIIy4YallHOM  BEJIWYWHBI
(pactipenenenus).  [lpumepsl  TpUMEHEHUS  MaTeMaTUYECKOro  OXHUIAHUS
(cTrpaxoBaHue, JjoTepes). MaremaTudyeckoe OXHJaHWEe OWHApHOM ClaydalHON
BEJIMYMHBL.  MaremaTnyeckoe  OXHAAHUE  CYMMBbl  CIy4YallHbIX  BEJIWYMH.
MaremaTudeckoe 0KuJaHue reOMETPUUECKOr0 1 OMHOMHUAIBLHOTO pacipeeeHuH.

Jucnepcus 151 CTaHJIAPTHOE OTKJIOHEHUE CIIy4alHOU BEJIMYUHBI
(pactipenenenus). Jucnepcuss OMHApHOW CiydailHON BeTWYHMHBL. MareMaThyeckoe
0’)KMJIAHUE TPOU3BEICHUS U JHUCIEPCUS CYMMBbl HE3aBUCHMBIX CIIyYalHBIX BEJIMYHH.
Jlucrniepcust 1 CTaHJAPTHOE OTKJIOHEHHWE OMHOMUAIIBHOTO pachpeaenenus. Jlucnepcus
Y CTAHAAPTHOE OTKJIIOHEHUE F€OMETPUYECKOTO PACIIPEICIICHUSL.

11 KVIACC

HepasenctBo UYebOpiméBa. Teopema UeoOniméBa. Teopema beprymm. 3akoH
Oonpmmx  yucen.  BeiOopouHbld  MeTon — HcclenoBaHuid.  BribopouHble
xapakTepucTuku. OIIEHUBAaHUE BEPOATHOCTU COOBITHS IO BBIOOPOYHBIM JaHHBIM.
[IpoBepka npocTEHIINX TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX pacipeieeHUN.

HenpepeiBHble ciywalinble BenuuuHbl. [Ipumeppl. @DPyHKIUSA IUIOTHOCTH
BEPOSITHOCTHU pacupeneneHus. PaBHOMEpHOE pacnpeeneHle U ero CBOMCTBA. 3a/1auu,
OPUBOJAIIME K IIOKA3aTEJIbHOMY pPACHpPENEICHHUIO. 3aJadyd, MPUBOIAIINE K
HOpMaJIbHOMY pacrpeaencHuto. OyHKIHS IOTHOCTH BEPOATHOCTH MOKA3aTEIbHOIO
pacnpeneneHus, (QYHKIMS MIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO PaCIpEeIICHHUS.
@yHKIHUS TVIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHUS.



[TocnenoBaTenbHOCT,  OAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajauu,
npuBOAIINE K pacupeneneHuto [lyaccona.

KoBapuanus 1Byx ciydailHbix BennduH. Koadduument nuHeitHON Koppemsium.
CoBMecTHbIE HAOMIO/IEHU ABYX BEIMYMH. BpIOOpOUHBI KO3 DUIIMEHT KOPpETSLIUU.
Paznuumne Mexny ITMHEWHOW CBA3BIO M NPUYMHHO-CIEICTBEHHOM CBsA3bI0. JImHelHas
perpeccus, METO/l HAMMEHBIINX KBaJAPaTOB.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSITHOCTBb U CTATUCTUKA» (YIJYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHETI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIUU OOYYAIOMErocs Kak aKTUBHOTO M
OTBETCTBEHHOTO 4JI€Ha POCCHICKOTO OOIIECTBa, MPEACTABICHHE O MAaTeMaTUYECKHUX
OCHOBaX  ()YHKIIMOHHUPOBAHUS  PA3NIMYHBIX  CTPYKTYp, SBJIEHUH, MpPOUEAYP
TPaKIaHCKOT0 00IIecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH
C COIMAIILHBIMU UHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON Tpa)KJaHCKONW HIAECHTUYHOCTH, YBAXKEHUS K
MPONUIOMY M HACTOAIIEMY POCCUHWCKOM MATEMATHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCUMCKUX MAT€MaTUKOB W POCCUUCKOW MATEMATUYECKOMW IIKOJIBI,
UCIIOIb30BaHUE JTUX JOCTIDKCHUM B JIPyTMX HayKaxX, TEXHOJOTHIX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHME JIyXOBHBIX ILIEHHOCTEH POCCHUUCKOro Hapona, cHOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOrO TOBEAECHUS, CBSI3aHHOIO C MNPAKTUYECKUM
MIPUMEHECHUEM JOCTMKCHUN HAYKU U JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a7a4, PEIICHUN, PACCYKIECHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3jIMyHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCNUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUYECKUE 3HAHUS B MHTEpPEcax
3JI0pOBOTO M 0e30macHOTO o0pasa »KW3HHU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (310pOBOE MHTAHHE, COAJIAHCHUPOBAHHBIM PEXHUM 3aHATUH U OTIBIXA,



perynsipHasi (u3nueckas aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE TIPH
3aHATHUSX CIIOPTUBHO-03I0POBUTEIIBHON JEATEIHHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH TPYI0JIIO0MS, HHTEPEC K PA3IUYHBIM
chepam mpodeccHOHATBLHON NEATeTbHOCTH, CBSI3aHHBIM C MaTEMaTUKOW U €€
MPUIOKEHUSIMA, YMEHUE COBEpIATh OCO3HAHHBIN BHIOOP Oyaymied mpodeccuu u
pealln30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY 0Opa30BaHUIO U caMOOOpa30BaHHIO HA MPOTSHKEHUHU BCEH JKU3HHU,
TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B pENICHHH TMPAKTUYECKUX  3a/aad
MaTeMaTHYECKOI HaNpaBICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIMTAHMUS:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KyJIbTypbl, TOHMMAaHHE  BIMUSHUS
COILIMAJIbHO-PKOHOMUYECKUX TIPOIIECCOB HAa COCTOSHUE MPHPOJHON W COIMAIBHOM
CpeIibl, OCO3HAHKE TII00ATBHOTO XapaKTepa dKOJIOTHIECKUX MPOoOieM, OpUeHTAIUs Ha
NPUMEHEHNE MaTeMAaTUYECKUX 3HAHUN JJI PELICHUS 3a/1a4 B 00JIACTH OKPY’KaroIen
Cpenbl, TUIAHUPOBAHUE TOCTYMKOB U OIEHKH HMX BO3MOXKHBIX TOCIEICTBUN IS
OKpYKaroIIeH Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMHUPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKW W OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHWE MaTeMaTHUECKON
HAYKH Kak c(pephl YeIOBEUECKON NIEATEIbHOCTH, 3TAMOB €€ Pa3BUTH M 3HAUUMOCTH
JUT Pa3BUTHS [HUBWIN3AINN, OBJAJICHUE S3bIKOM MAaTEMaTHKA M MaTeMaTHYeCKON
KyJIBTYPOH KaK CPEICTBOM TIO3HAHHS MUPA, TOTOBHOCTH OCYIIIECTBIISATh MPOEKTHYIO U
MCCIIEJIOBATEIBCKYIO ACSITENFHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

Ba3oBble Jioruyeckue JeicTBHUA:

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC IMPHU3HAKK MaTEMaTHYECKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEX]y MOHATHAMHU, (POPMYITUPOBATH OINpEeICHUs
MOHSTUM, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJacCU(pUKAIMU, OCHOBAHUS IS
0000ITICHNS B CpaBHEHHUS, KPUTSPUHU IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, dbopmMyIMpOBaThH u peoOpa3oBbIBATH CYXKJICHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U M MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHHUSIX W YTBEPXKACHHIX, TNpENIaratb KPUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C HWCIONB30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEeNbCTBA MATEMAaTUYECKUX YTBEPKIACHUI
(mpsiMBbIE W OT MPOTHBHOTO), BBICTPAMBATh apTyYMEHTAIIHIO, MMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh Cmoco0 pemieHuss ydeOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HanOOJIEe MOAXOMSIINNA C YIETOM CaMOCTOSITEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

WCIIOJIB30BaTh BOMPOCHI KaK HKCCICIOBATEIbCKAUA WHCTPYMEHT TIO3HAHUS,
(dbopMyIpPOBATH BOMPOCHI, (PUKCUPYIOIIHNE MPOTHBOPEUHUE, MPOOJIEMY, YCTAHABIHBATh
UCKOMOE M JIaHHO€, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHUPOBATH CBOIO TO3UIIHIO,
MHEHHE;

MIPOBOJUTH CAMOCTOSATEIBHO CITIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICOBAHUE TI0
YCTAaHOBJICHHIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBeKTa, SBJICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATENbHO (OPMYJIUPOBaTh OOOOIIEHUS M BBIBOJBI MO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOICHNS, UCCIIECOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX
pE3yIabTaTOB, BHIBOJOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MIPETOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH A€PUIUTH MH(OpPMAIMU, JAaHHBIX, HEOOXOJIMMBIX JUIsl OTBETa Ha
BOIIPOC U JJIS PEIICHUS 3a]1a49H;

BBIOWpaTh WH(POPMAIIMIO W3 WMCTOYHHUKOB PA3NMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAILIUIO PA3TUYHBIX BUIOB U (Popm
IIpe/ICTaBIICHNUS,

CTPYKTYpUPOBaTh HWHGOPMAIMIO, TMPEACTABIATH €€ B Pa3IMYHBIX (HopMax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH TI0 CAMOCTOSTENHHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe JeHCTBUS

OoO1enue:

BOCIIpUHUMATh U (DOPMYIUPOBATh CYXKICHUS B COOTBETCTBUHM C YCIOBHSIMHU U
HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U
NMUCbMEHHBIX  TEKCTaX, JaBaTh IMOSCHEHUS TI0 XOJy peIICHHS  3ajadd,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3yibTarT;



B XO0Jle¢ OOCYXJEHHUs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOW TEMBI,
npoOJieMbl, pelaeMoi 3a7auu, BbICKAa3bIBaTh UJIEU, HALIEJICHHbIE HAa TIOUCK pEIleHus,
COIIOCTABJIATh CBOM CYXKJIECHUSA C CYXICHUSIMU JPYTMX YYaCTHHUKOB JUaJIora,
oOHapyXMBaThb pa3MYM€ U CXOJCTBO TMO3MIMI, B KOPpEeKTHOW (dopme
(dopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

IIPEACTABIATh PE3yJIbTaThl PELICHHs 3aJayd, DKCIEPUMEHTa, HCCIIECIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3ajaay
[PE3eHTalUU U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITh TUIAH, QITOPUTM pEIICHUs 3aJadyH, BBIOMpPATh CHOCOO PEIICHUsS C
y4€TOM HUMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ yYETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, IMOUMOHAJILHBII HHTEJJIEKT:

BJIAJICTh HaBBIKAMU IMO3HABATENbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA U MBICIUTENBHBIX IIPOLECCOB, WX PE3YyJIbTaTOB, BIAJETh CHOCOOAMU
CaMONPOBEPKH, CAMOKOHTPOJISI MpoLlecca M pe3yibTaTa PElIeHHUs MaTeMaTH4YeCKOn
3a/1a4u;

IPENBUAETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHHUH 3a/JauH,
BHOCUTH KOPPEKTHUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEJIH U YCIOBHUSIM, OOBSICHATH NPHUYHUHBI
JOCTH)KEHUS WIM HEJAOCTUKEHUS Ppe3yJbTaTOB NEATEIbHOCTH, HaXOAUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

NOHUMAaTh W UCIOJb30BaTh NPEUMYIIECTBA KOMAHJIHOW W WHAUBUIYAJIbHON
paboThI NPU pelIEHUU YYeOHBIX 3a7a4, IPUHUMATh LIeJIb COBMECTHOM JeATENbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacmpenensiTh BHUIBI padoT,
JIOTOBApUBATHCA, OOCYXKJaTh TPOIECC M Pe3ysibTar padoThl, 0000MATh MHEHUS
HECKOJIbKHX JTFOJICH;

y4acTBOBaThb B TPYNIOBBIX (opmax padoThl (00CyKIeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» M MHBIE), BBHIIIOJHATH CBOIO 4acTh pabOThl U KOOPAUHHPOBATH
CBOM JICHCTBHA C JPYTMMH YI€HAMU KOMAHJIbl, OLICHUBATh KA4ECTBO CBOETO BKJIaaa B
oOmuii  TPOAYKT MO  KpUTepusiM,  CPOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aNMOJICCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI



K xonmy 10 kiaacca oOyyaromuiicss HayqIuTCs:

CBOOOJIHO ONEPUPOBATH NOHATUSAMU: Tpad, MIOCKU rpad, CBA3HBIN rpad, MyTh
B rpade, Lemnb, HUKII, JEPEBO, CTENEHb BEPIIMHBIL, JEPEBO CIYyYalHOIO SKCIIEPUMEHTA;

cBOOOZHO OMEpUPOBATH TMOHATUSAMHU: CIyYalWHBIA SKCIEPUMEHT (OIBIT),
cilyyaiiHOe COOBITHE, DJIIEMEHTApHOE CIydaiiHOe COObITHE (dJIEeMEHTapHBIA HMCXOJ)
CJIy4allHOTO OTIbITa, HAXOAUTh BEPOSITHOCTU COOBITUIM B OMBITAX C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOAUTh U (POPMYJIUPOBATH COOBITHS: TEpecedeHHe, O0ObEeTUHEHHE IaHHBIX
COOBITUH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, HCIIOJIB30BaTh AMAarpaMmMbl Diijepa,
KOOPJIMHATHYIO MPSAMYIO JJI PELIEHUsl 3a7ad, MOJb30BaThCd (GOPMYJION CIOXKEHUs
BEPOSTHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX U TPEX CIyYalWHBIX COOBITHI;

ONEPUPOBATh MOHATHUSIMU: YCIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, I€PEBO CIYYAWHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTHU
COOBITUI C TOMONIBIO IIpaBUJa YMHOXEHUS, JEpeBa CIy4allHOIO OIbITA,
UCIIOJIb30BaTh (OpMyIly TOJHOW BeposiTHOCTH, ¢Gopmyny baiieca mpu perieHUn
3a/iay, OMNpeAeNsTh HE3aBHUCHUMOCTbh COOBITHHM MO (opmylie W MO OpraHu3aluu
CIIy4alHOI'0 KCIEPUMEHTA;

NPUMEHSTh W3YYEHHBIE KOMOWHATOPHBIE (OPMYNBl JUISI  TEPECUUCTCHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUI CIy4allHOTO ONBITA, PELICHUS 33134
110 TEOPUH BEPOATHOCTEM;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: OUHAPHBIN CIIy4alHBIN OMNBIT (MCIIBITAHUE),
yCIIEX W HeyJada, HE3aBHUCHMBIE WCIIBITAHWS, CEpUs HCIBITAHUW, HAXOIWUTh
BEPOSITHOCTU COOBITUI: B CEPUH UCIBITAHUNA 10 IEPBOrO yCIE€Xa, B CEPUU UCTIBITAHUI
bepuynnu, B ombITe, CBSI3aHHOM CO CIy4ailHBIM BBIOOPOM W3 KOHEYHOM
COBOKYITHOCTHU;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CiydyallHas BEJIUYMHA, paclpeleseHue
BEPOSITHOCTEH, JMarpaMma pachnpeleneHus, OuHapHas ciy4yailHas BeJIMYMHA,
reOMETPUYECKOE, ONHOMUAIILHOE PACIIPEICIICHHUE;

OIIEPUPOBATh IOHATUAMHU: COBMECTHOE pACHPENCICHUE JBYX CIy4YalHBIX
BEJIMYMH, HUCIOJIb30BaTh TaOJMILy COBMECTHOTO pacHpeieNieHus ABYX CIIy4alHBIX
BEJIMYMH [UIS BBIACIEHUS PACIpENEICHUs KaXJOM BEIUYUHBI, OIpEICICHUs
HE3aBUCUMOCTH  CIy4yailHBIX  BEJIIMYMH;CBOOOJHO  OINEPUPOBaTH  IMOHSATHEM
MaTeMaTUYECKOr0 OKHUJIAHUS CIyYallHOW BEIWYUHBI (paclpenesieHHs), ITPUMEHATh
CBOMCTBA MATEMATHUYECKOTO OXHUAAHUS TPU PELHICHWU 331a4, BBIYUCIATH
MaTEMaTUYECKOE OKUJIaHWEe OMHOMHAIBHOIO U T€OMETPUYECKOTO paclpe/ielCHUM;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: JAUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEIWYMHBI, NPHUMEHATH CBOMCTBA JHUCIEPCUU CIYyYaWHOW BEIUYUHBI



(pactipesenieHrss) IpPU PEUIEHUM 337a4, BBIYMCIATH JUCIEPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAJIBHOTO pacpe/leIeHUMN.

K xonmy 11 kiaacca oOyyaromuiicss HayqYuTCs:

BBIUHCIIATh BbIOOPOUYHBIE XapaKTEPUCTUKU IO JaHHOW BBIOOPKE U OLICHUBATh
XapaKTEPUCTHUKU  TE€HEpPAIbHOM  COBOKYNHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaMm. OLEHUBaTh BEPOSATHOCTH COOBITUH M TPOBEPATh MpoOCTeiiine
CTATUCTUYECKHUE THIOTE3bI, IOJIb3YSCh H3yYEHHBIMU PACIPEICICHUSIMU;

IPUBOJUTH MPUMEPHI 337a4, NPUBOJALIMX K IIOKA3aTEIbHOMY PAaCHpPEIECICHHUIO,
3a/1a4, MPUBOMSIIMX K HOPMalbHOMY pacrpeneneHuo. OnepupoBaTh MOHATUSMM:
(yHKUMS TJOTHOCTH BEPOSITHOCTH IOKA3aTENbHOrO pachpeaeneHus, (yHKIHS
IUIOTHOCTU BEPOSTHOCTH HOPMAIBHOTO pacrpeaeneHusi, (PyHKUMS TUIOTHOCTH U
CBOMCTBA HOPMAJBLHOTO PACIPEICICHUS;ONPENLIATh KOIPDUIIMEHT JIMHEHHOU
KOPpENSLUU, BEIOOPOUHBIN KOA(P(HUIIMEHT KOPPEIISLIIH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m Konrpoabusie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI pecypesr
1 DeMeHTHl Teopuu rpados 3
5 Cry4aiiHble OTIBITHI, CITydaifHble COOBITHS U 3
BEPOSTHOCTH COOBITUI
Onepannu HaJg MHOXKECTBAMHU U
3 coObITusAMU. CI105K€HUE U YMHOKEHHUE 5
BEPOSITHOCTEU. Y CJIOBHASI BEPOSITHOCTb.
He3zaBucumsle coOpITHs
4 DJIeMEHTBI KOMOMHATOPUKH 4 1
Cepun nocie10BaTeNIbHBIX UCIIBITAHUM.
5 Ucneiranus bepuymiu. Ciay4aitHbiii BBIOOp 5)
U3 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHus 14 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0




11 KITACC

HaumeHoBaHMe pa3/ieioB U TeM
Ne ni/mm
MPOorpamMmslI

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTeJibHbIE

pecypcbl

3aKOH OOJIBIIUX YHCEIT

DJIeMEHThI MATEMATUUECKON CTATUCTUKH

HenpepriBHbIe cilydaliHble BETUYHHbI
(pacnpenenenus), MOKa3aTeIbHOE U
HOpPMAaJIbHOE pacIpeaeacHUs

Pacnpenenenue Ilyaccona

CBs13p MEXly ClIy4yallHBIMU BETMYMHAMU

O060011eHrE U cucTeMaTU3alus 3HaHUI

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne i/

Tema ypoxka

KoaunuyecTBO 4acoB

KoHnTtpoibHble

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHHUs

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypcbl

I'pad, cBs3HbI rpad, npencraBieHue
3aJ1a4¥ ¢ MOMOIIbIO Tpada

CreneHsb (BaJIeHTHOCTD) BepuIuHbL. [1yTh
B rpade. Llenn u mukIsI

I'padst Ha mnockocTu. JlepeBo
CIIy4alHOT' O KCIIEpUMEHTa

CriyualiHble S9KCIIEPUMEHTHI (ONBITHI) U
Ciy4aliHbIe COOBITHS. DIeMEHTapHbBIC
cOOBITHS (MCXOMBI)

BeposiTHOCTB citydyaifHOTO COOBITHS.
BeposTHOCTH COOBITHI B OTIBITaX C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITUSIMH

BeposTHOCTB c1y4aifiHOro cOOBITHS.
BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMHU

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITUH, POTUBOIIOJIOKHBIE
coObITus. PopMmyIia CI0KEHUS
BEPOATHOCTEM




VYcioBHas BEpOATHOCTb. Y MHOKEHHUE

8 BeposiTHOCTeH. Dopmyra ycioBHON
BEPOSTHOCTH
YciioBHast BEPOSATHOCTh. Y MHOKCHHE

9 BeposTHOCTEH. DopMysa YCIOBHOMN
BEPOSITHOCTH

10 ®dopMyra MoTHOM BEPOSATHOCTH

1 ®opmyna barieca. HezaBucumeie
coObITUA

12 Komb6unaropHoe npaBuio yMHOXKEHUS.
[lepecranoBku u akropuan

13 Yucno coueranuii. TpeyroabHUK
[Tackans

14 ®opmyna bunoma HeroToHa
Kontponbnast padota Nel: "I'padswi,

15 BEPOSITHOCTH, MHOXECTBA,
KoMOMHaTopHKa"
bunapHblii ci1yyaliHbIN ONBIT
(ucmpITanme), ycrex u Heyrava.

16 HezaBucumsble ucnbitanus. Cepus
HE3aBUCHMBIX UCTIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUI 10
MEPBOTO ycrexa

18 Cepust HE3aBUCHMBIX UCTIBITAHUH
bepnymm

19 CriyuaiiHblii BBIOOpP U3 KOHEYHON

COBOKYITHOCTH




20

[IpakTuyeckas pabora c
HCIIOJIb30BAHUECM 3JICKTPOHHBIX Ta6JII/IL[

21

Crnyuaiinas BeninuuHa. Pacripenenenue
BeposTHOCTEH. Jlnarpamma
pacrpeneneHus

22

Omneparuu HaJ CIy9aiHBIMU
BenmurHaMu. [Ipumepsl pacnpeneneHuii.
bunapnas ciydaitHas BenuunHa

23

I'eomerpuueckoe pacrpeaeeHue.
bunoMHanbpHOE pacnpeiecHue

24

MareMaTtnueckoe 0)KMIaHUE CIyYalHON
Bean4nHbl. COBMECTHOE paclpeesieHue
JBYX CIIy4alHbIX BEJIUYHUH

25

HesaBucumble cinyyaliHble BEJTMYHHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKHUIAHNUS.
MaremaTrueckoe OXuaHne OMHAPHOM
CIIy4allHOM BEJIMYHUHBI

26

MareMatuueckoe 0>KHIaHHe
T€OMETPUUYECKOTO0 U OMHOMHUATBHOTO
pacnpeneneHuit

27

Jucnepcust U CTaHAapTHOE OTKJIIOHEHUE

28

Jucnepcus OuHapHOM citydaiiHON
BeMYnHbI. CBOMCTBA AUCTIEPCUU

29

Maremarnueckoe OXHIaHUE
MIPOMU3BEACHUS U TUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIMYMH

30

Jucnepcusi OMHOMHAIBHOTO
pacnpenenenus. [IpakTuueckas padota ¢




WCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUIL
Jlucnepcus 1 cTaHAapTHOE OTKIOHEHUE

31 TEOMETPHUYECKOTO PaCIIPEICTICHHUS. 1
[IpakTuueckas pabora c
UCTIOJB30BAaHUEM 3JICKTPOHHBIX TaOIHUIY

32 OO0o01IeHNEe U CHCTeMAaTH3alns 3HAHUN 1
Kontponbnas padota Ne2: "Mcnbeiranus

33 Beprymnnu. Cny4aifHble BETHUUHBI U 1
pacnpeneneHus"”

34 O0001IeHrEe ¥ cucTeEMaTU3alus 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I1O0 34

ITPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHusl

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcbl

Hepasenctso YeobrbieBa. Teopema
YeoOnimena. Teopema bepuymnu. 3akon
OOJBIINX YKCENT

Hepasenctso Yeobbimea. Teopema
Yeonimena. Teopema beprysum. 3akoH
OOJIBIINX YKCET

Hepasencto YeOrieBa. Teopema
Yeorpimena. Teopema beprymu. 3akoH
OOJIBIITUX YHCEeT

Br160po4HBIi METO MCCIIETOBAHUMA

[IpakTrueckas paboTa ¢ UCTIOIb30BAHHEM
AJICKTPOHHBIX TAOJIHUIL

I'enepanbHas COBOKYITHOCTb U CllydalHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepuctiukamu. OleHKa CpeIHETo U
JUCIIEPCUU TeHEPaTbHON COBOKYITHOCTH €
MIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHast COBOKYIHOCTD U CIy4yaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMHU
xapakrepuctukamu. OLieHKa CpeIHEro U
JMCTIEPCUN TeHEePaIbHON COBOKYITHOCTH €
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK




OrneHrBaHUE BEPOATHOCTEH COOBITHI 11O
BEIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacpereIeHun

10

Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUIOTE3 C MOMOIIbIO CBOMCTB
M3YUYCHHBIX pacrpeeseHHI

11

[IpakTdeckas paboTa ¢ UCIIOIH30BAHUEM
AJIEKTPOHHBIX TAOJIHUI]

12

[IpuMepsl HePepBIBHBIX CITyYalHbIX
Benn4nH. OyHKIUA I0THOCTH
BEPOSITHOCTH

13

PaBHOMepHOe pacnipenenenue. [Ipumepst
3a/1a4, IPUBOASIIUX K MOKA3aTEIbHOMY U
K HOpMaJbHOMY pacIpelelIeHUsIM

14

@yHKIYSI ITIOTHOCTH BEPOSITHOCTH
MOKA3aTEIbHOTO PaCIIpeIEICHUS

15

OyHKIHUSA MTIOTHOCTU BEPOSTHOCTH
HOPMAaJIbHOTO PacIpeieIeHHs

16

ITocaenoBaTenbHOCTD OAMHOYHBIX
He3aBUCHUMBIX coObITui. [Tpumep 3aaaun,
npuBOJsALIEH K pacnpenenenuto Ilyaccona

17

[IpakTHyeckas paboTa ¢ UCIOJIB30BaHUEM
3JIEKTPOHHBIX TAOJIUI]

18

KoBapuanust qByX cIy4aifHbIX BEJINYHH.
KoaddummenT xoppemnsiun

19

CoBMeCTHBIC HAOTIOJICHUS JBYX BEIMUUH




20

Br16opounsrii k03 punmeHT Koppensuu

Paznuune Mex 1y IMHEWHOH CBA3BIO U

21 IIPUYUHHO-CJIEACTBEHHOM CBA3bIO

22 JIuneiinas perpeccust

93 [IpakTuyeckas paboTa ¢ UCIOIB30BaHUEM
AJIEKTPOHHBIX TAOJIHI]
[IpencraBneHne JaHHBIX C TIOMOILBIO

24 TaOJIMII U IMarpamMm, orucaTeIbHas
CTaTHCTHKa

o5 OnBbITHI ¢ pAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU

26 Boruncnenue BeposiTHOCTEN COOBITUI C
npUMEHEeHHeM GopmyIl
Boruncnenue BeposiTHOCTEN COOBITUI C

97 PUMEHEHHUEM IpapUUEeCKUX METO/I0B:
KOOpAMHATHAs IpsimMasi, 1epeBo,
JIrarpaMmma Jidiepa

28 Ciyualinble BEJIMYMHBI U paclpeacieHus

29 MareMaTnueckoe 0KUAAHUE CIy4aliHOU
BEJIMYMHBI

30 MaremaTnueckoe OXUAAHUE CITydaiiHON
BEJIMYUHBI

31 KonTtponsHas pabdora: "BeposarHocTs u
CTaTHCTHKA"
Brruncnenue BeposaTHOCTE cOOBITHI C

32 npuMeHeHrueM GopMys1 U rpadpuecKux
METO/I0B

33 Brranciienue BeposTHOCTEH cOOBITHI C




npuMeHeHneM GOopMyII U rpapuuecKux
METOJIOB

Cryualinble BETMUMHBI U paclpeesICHusl.

34 Marematnueckoe 0)XKUAAHUE CITyIalHON 1
BEJIMYUHBI
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOM MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJabTarta
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 YuTath ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6.2 OmnepupoBaTh NOHATUAMHU: CpeHEe apupMeTHIecKoe, MeIaHa, HanoobIee,
HauMEHbIlIee 3HaYeHHEe, pa3MaxX MacCHUBa YHCIOBBIX JaHHBIX
OmnepupoBaTh MOHATUAMHU: CIYYalHBIN SKCIEPUMEHT (OIBIT) M Clay4yaiiHOe
coObITHE, DIIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIN UCXO/) CIYyYaifHOTO OMBITA;
6.3 HaxOJIUTh BEPOSTHOCTH B ONBITAX C PAaBHOBO3MOXXHBIMHU CIIyYalWHBIMHU
COOBITHSIMH, HAXOIWTh W CPABHUBATH BEPOSTHOCTH COOBITUH B W3YUEHHBIX
CIIy4alHBIX SKCIIEPUMEHTAaX
Haxonuth u ¢popMyaupoBaTh COOBITHS: NTEpeceUCHUE U 00bETMHEHNUE JaHHBIX
6.4 COOBITUH, COOBITHE, TPOTHUBOIOJIOXKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS
' quarpaMmamMu Duiepa U GOpMYyJION CIIOKEHHSI BEPOATHOCTEH MPH pPEUICHUHU
3a1a4
OnepupoBaTh MOHATHSAMH: YCJIOBHAsl BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HAXOJHUTh BEPOSTHOCTHU C TIOMOIIBIO MpaBUiia YMHOKEHHUS, C TOMOIIBIO JiepeBa
CIIy4aiiHOTO OmbITa
6.6 [TpumeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHUS TPU PEIICHUH 3a7a4
OnepupoBaTh TOHATUSMHU: HCIBITAHHE, HE3aBUCUMbIC WCIBITAHUS, Cepus
6.7 UCTIIBITAHUH, yCIIeX W HEy/Aauya; HaXOJUTh BEPOSITHOCTH COOBITHN B CEpHUH
' HE3aBUCUMBIX MCIBITAHUM J10 TMEpPBOrO YCIeXa, HaXOJIUTh BEPOSTHOCTH
COOBITHI B cepuu HcnibITaHui bepHymu
6.8 OnepupoBarh  TOHATUSMU:  ClIy4yalHas  BeJIMYMHA,  paclpeercHue

BEPOATHOCTEN, AarpaMmma pacipeeeHus

11 KIIACC




Kon .
IIpoBepsiemblie nMpeaMeTHBbIE Pe3yJbTAThl 0CBOCHUSA OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeHero o01ero 06pa3oBaHusA
pe3yJbTarta
) Teopus BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHUBaThH BEPOSATHOCTH 3HAYEHUI CIIy4aiiHOMN BEJIUYUHBIIO
' pacnpeesIeHUIO WIK C TOMOLIbIO AUArpaMm
OnepupoBaTh MOHITHEM MAaTEMATUYECKOTO 0XKMJIAHUS, IPUBOJIUTH MPUMEPHI
5.2 TOr0, KaKk NPUMEHSETCS MaTEMATHUYECKOE OKUAAHWUE CIy4yallHOW BEINYMHBI,
HaXOJUTh MaTeMaTUYECKOE OKUJaHKE 10 TaHHOMY PACIIpEIeIECHUIO
5.3 HmeTs npesicTaBlieHne 0 3aKOHE OOJIBIINX YHCET
5.4 HMets npencraBiaeHue 0 HOPMAJIbHOM paclpeacIICHUN

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpencraBneHre TaHHBIX C TOMOIIBIO Ta0mIl U guarpamm. CpemnHee apudMeTuieckoe,
6.1 MeJraHa, HauOoJblllee U HAaMMEHbIIIee 3HAYCHHSI, pa3Max, JUCIIEPCUsl U CTaHIAPTHOE
OTKJIOHCHHE YMCIIOBBIX HAOOPOB

CriyyaliHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHble COOBITHS. DJIE€MEHTapHbIE COOBITHS
(ucxonpl). BeposITHOCTh CITy9alilHOTO COOBITHS. BIM30CTh YaCTOTHIM BEPOSTHOCTH

02 coObiTuid. CiyyaliHbl€ ONBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU.
BeposTHOCTH cOOBITHIT B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
6.3 Onepauuu  Hajg COOBITHSIMHM: TepecedeHHe, OObeIUHEHHE, MPOTHBOIIOJIOKHbBIE
' coObITus. Jlmarpammel Diinepa. @opmyria CIOXKEHUS BEPOATHOCTEH
6.4 YcnoBHas  BEpPOSATHOCTb.  YMHOXKEHUE  BEpPOATHOCTEH. JlepeBO  CiydalHOro
' skcriepuMmenTta. opmyra nonHoi BeposTHOCTU. HezaBucuMblie cOOBITHS
6.5 Komb6unaropnoe mnpaBuno ymHoxkeHus. IlepecranoBku u Qaktopuan. Yucio
' coueranuil. Tpeyronpuuk [lackamns. @opmyna 6uHoma Herotona
bunapuplii ciydaiiHeIii OmBIT (MCHBITaHHWE), ycmeX W Heynada. HesaBucumbie
6.6 ucnplTanus. Cepusi HE3aBUCHMBIX UCIHBITaHUM 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHymmn
6.7 Cnyuaitnas BenuuuHa. Pacnpenenenue BeposTHocTed. J[marpamma pacmnpeeneHusl.

[Ipumeps! pacripesieIeHUH, B TOM YHCIIe TeOMETPUIECKOeH OMHOMHAIBLHOE

11 KJIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

UucnoBple XapaKTEpUCTHKHU CIIyYaWHBIX BEJIMYHMH: MAaTeMaTUYECKOE OKHJIAHUE,
JIACTIEPCUST U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepbl MpUMEHEHHS MAaTEeMaTUYECKOTO
OXKMJIaHMs, B TOM 4YHMCJIE€ B 3aJadyaXx M3 IOBCEAHEBHOM >XM3HUA. MaremMarnuyeckoe
OXHJIaHWe OWHAPHOW CIIy9allHOW BEIWYWHBI. MaTeMaTHdecKoe OXHUIAAHHE CYMMBI
CIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKOe OXKUIAAHME U JUCIEPCUsl T€OMETPUUECKOro U
OMHOMUAIILHOTO pacIpe/leIeHUA

5.2

5.3

3akoH OONBIIMX YHCENI W €r0 poJib B Hayke, pHpojae U odmecTBe. BriOOpodHbIi
METO/I UCCIIEIOBAHUI
[Ipumepsl  HEMpEepHIBHBIX  CIydyalHBIX  BenW4MH. [loHSATHE O  TUIOTHOCTH

pacupeaciCHusA. 38.,[[8.‘11/1, NPpUBOAAIINE K HOPMAJIBHOMY PACHPCACIICHHUIO. ITonsaTue o
HOPMAJIbHOM pPAaCIpCACICHUN




IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NpPOBEPSIEeMOI0  OCHOBHOM 00pa30BaTeJILHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeGoBaHus o0pa3oBaHusi

Bnagenune meromamMu J0Ka3aTeNnbCTB, AJTOPUTMAMM PELIEHUs 3a7ad;
yMeHHe (OPMYJIHPOBATh W OMEPUPOBATH MOHITHUSMH: ONpEACICHUE,
aKCHOMa, TeOopeMa, CIIC/ICTBHE, CBOMCTBO, MPH3HAK, J0KA3aTelbCTBO,
PaBHOCHIIbHBIE (bOpMYITHPOBKH; PUMEHSTh uXx; yMEHHE
dbopMynpoBaTh 00paTHOE W MPOTHUBOIOJOXKHOE YTBEPXKICHUE,
OPUBOJUTH TPUMEPbl W KOHTPIPUMEPHI, HCIOIb30BaTh  METO.
MaTeMaTHUEeCKOU HHAYKIOWU,; IMTPOBOANUTL AOKA3aTCIbHBIC PACCYKIACHUA
Opyd  pelleHWH  3a/a4, OLCHHBAaTh JIOTHYECKYIO IPABHIBHOCTH
pacCyXI€HH; YMEHHE OINEepHUpPOBATH  IMOHATUSMH: MHOYXECTBO,
MOJIMHOKECTBO, OINEPAIlMM HaJ MHOXECTBAMHU; YMEHHE HCIIOJIb30BaTh
TeOpeTHKO-MHO)KCCTBeHHBIfI arrapar JJIS OIIMCaHUuA PCaJIbHBIX
MPOIIECCOB ¥ SIBJICHUI W MPU PEIICHUH 337134, B TOM YHUCIC U3 JPYTHX
y4eOHBIX MIPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHAMU: Ipad, CBA3HBIN
rpad, nepeBo, NMKI, Tpad Ha IUIOCKOCTH; yMEHHE 3a/JaBaTh W
OIUCHIBATH T'padbl Pa3IYHBIMHA CIIOCO0AMH; UCIIOIB30BATH Tpadbl MpH

PCUICHUHU 3a1a1

YMeHue onepupoBaTh NOHATUSMU: HAaTYpPaJbHOE YMCIIO, LEJIOE YHCIIO,
CTEIEHb C LEIbIM MTOKa3aTeleM, KOpeHb HaTYpaJbHOM CTENEeHH, CTEeNIEHb
C palMOHaJbHBIM  IIOKa3aTeleM, CTENeHb C JACHCTBUTEIbHBIM
nokasareiaeM, JorapupMm Uucia, CHHYC, KOCHMHYC M  TaHI€HC
IPOU3BOJILHOIO YHUCJIA, OCTaTOK IO MOJYNIO, PALUOHAIBHOE 4YHCIO,
UppallMOHATIBHOE  YUCJIO,  MHOMKECTBAa  HATYpalbHBIX,  LEJBIX,
palMOHAIbHBIX, JEHCTBUTENIBHBIX UHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKU JE€TUMOCTH, HAUMEHbIIUI OOIIMN NeauTeNb U HauMEHbLIee
of1iee KpaTtHoOe, aTOpUT™ EBKIIH/IA TIPU pEIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  MO3ULMOHHBIMU  CHCTEMaMM  CUMCIEHHS; yMEHUE
BBITOJIHATh BBIYMCIICHUE 3HAYCHUN U MpeoOpa3oBaHUs BBIPAXKEHUI €O

CTENEHSIMH U Jorapudmamu, rnpeodpa3oBaHHs IPOOHO-paAIIOHATBHBIX




BBIpKEHUI; YMEHHE OINEpPUpPOBaTh MOHATHUAMHU: MOCIEI0BATEIBHOCTD,
apupmeTHyeckas nporpeccus, reoMeTpuueckass  Iporpeccus,
OCCKOHEYHO YyOBbIBaIOIIass TEeOMETPUYECKass MPOrpeccHsi; YMEHHE
3ajaBaTh  MOCJIENOBATEIbHOCTH, B TOM YHUCIE€ C  TOMOUIBIO
PeKyppeHTHBIX  (opMyn;  yMEHHE  ONepUpoOBaTh  MOHATHAMU:
KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE KOMIUIEKCHBIE YHCa, MOAYIbh U
apryMeHT KOMIUJIEKCHOTO 4Hcia, ¢popMa 3amucH KOMIUIEKCHBIX YHCEI
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U anredpanyeckas); yMeTb
MIPOU3BOIUTH ApU(PMETHUECCKHAE JCHCTBUS C KOMIUICKCHBIMU UYHUCIIAMHU;
IPUBOANUTH  TNPUMEPHl  HCIOJIB30BAaHUS ~ KOMIUIEKCHBIX  YHCET;
ONEpUpPOBaTh MOHATUSAMU: MaTpula 2x2 u 3%3, omnpenenuTenb

MaTpulbl, I‘eOMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

Vmenue OIICPHUPOBATE NOHATUAMU. pAlUOHAJIBHBIC, UPpAOXMOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHEBIC, HOFapI/I(I)MI/I‘leCKI/IC, TPUTOHOMCTPUYICCKUC
YpaBHCHHUA W HCPABCHCTBA, HX CHCTCMBbI; YMCHHC OIICPpUPOBATH
HNOHATHUAMUK. TOXICCTBO, TOXKACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB, PAaBHOCHIILHOCTbH
ypaBHeHI/Iﬁ, HCpaBCHCTB U CHUCTECM; YMCHUC pCIIATb YPABHCHUS,
HCPAaBCHCTBA W CHUCTEMbI C IIOMOUIIBIO Pa3JIAMYHBIX l'IpI/IéMOB; peuiaTtb
YpaBHCHU, HCPABCHCTBA U CHUCTCMbBI C IIApaMCTPOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHCTCMBbI JJIA PCHICHUSA MATCMATHYCCKUX

3aJa4 U 33714 U3 pa3IUuHbIX 00JacTel HayKu U pealbHOM JKU3HH

YMeHne onepupoBaTh MNOHATHAMH: (QYHKIHSA, YETHOCTh (YHKIIHH,
NEePUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIIMH, MOHOTOHHOCTBH
GbyHKINHU, SKCTpeMYM (PYHKITUH, HANOOJIbIlIee M HANMEHBIIIEe 3HAUYCHHS
GyHKIIMM Ha TPOMEXKYTKE, HENpepbIlBHAS (QYHKIMSA, ACHMIITOTHI
rpapuka GyHKUMH, TepBas M BTOpas MpPOU3BOAHAS (YHKIIHUH,
TCOMETPUUYECKUN B (PU3MUECKHUI CMBICI MPOU3BOIHOM, TEPBOOOpa3Has,
OTIpeNIeIEHHBIA WHTETpajl; yMEHHE HaXOIWUTh ACHMIITOTHI Tpadmuka
(GYHKIMH; yMEHHE BBIYHCISATH MPOM3BOJHBIE CYMMBI, MPOHM3BEICHHUS,
YaCTHOTO M KOMIO3UIMHU (YHKINH, HAXOAUTh ypaBHEHUE KacaTeIbHOM
K rpa¢uKy (QyHKINH; yMEHHE HAaXOIUTh NPOU3BOIHBIC 3JIEMEHTAPHBIX
(GyHKUIMH; yMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO ISl HCCIIEI0BaHMA
(byHKIMIA, HAXOAUTh HAUOOJBIINE W HAMMEHBIINE 3HAYCHUs (PYHKIIN;
CTpOUTh TpapUKd MHOTOWIEHOB C HCIIOJB30BAaHHEM  armapara

MATCMAaTHYCCKOI'O aHalIn3a,; MPUMCHATb IIPOU3BOAHYIO IJIS1 HAXOXACHUS




HAWIYYILEro peIIeHUsT B TMPUKIAAHBIX, B TOM 4YHCJIE COLHUAIBHO-
SKOHOMUYECKUX M (PU3MUYECKUX 3aj[a4ax; HAXOAUTh TUIOMATU U 0OBEMBI
¢buryp c nMoMoIbI0 UHTErpaja; MPUBOJUTH MPUMEPHI MATEMAaTHYECKOTO

MOJICIMPOBAHUS ¢ TOMOIBIO AU PepeHIInanbHBIX YpaBHEHU I

YMeHue omnepupoBaTh MOHATHAMHU: Trpaduk ¢GyHKUUM, oOpaTHas
GbyHKIMSI, KOMITO3UIMs (QYHKIMH, JTHHEHHAsS (QYHKIUS, KBaIpaTHUIHAS
GbyHKIMS, pannoHaIbHas byHKIHS, CTEIIEHHAas byHKIMS,
TpUrOHOMETpHUYEeCKHe (QYHKIMH, OOpaTHble TPUTOHOMETPUUECKUE
GbyHKIMM, TIOKa3aTenbHass MW Jorapupmuyeckas (QyHKIHH, yMEHHE
CTPOUTH TpapUKH M3Y4EHHBIX (YHKLUMH, BBINOJIHATH MPEOOpazoBaHUS
rpaduKoB (PYHKIUI, UCHIOIB30BATh TpadUKU JJIs1 U3yUEHHUs MPOIIECCOB
Y 3aBUCHMOCTEH, NP PeIICHUH 3a/1a4 U3 JPYTUX yUeOHbIX IPEIMETOB U
3a]1a4 U3 PeaTbHOM JKU3HU; BBIPAXKaTh (POPMYITAMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; HCMOJIb30BaTh CBOWCTBA M rpaduku QyHKIMH s
peleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C ITapaMeTpaMu; H300pakaTh
Ha KOOPJIMHATHOM IUIOCKOCTM MHOXXECTBA PpELICHUH ypaBHEHHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiaTb TEKCTOBBIE 33Jaud pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOIICHTHI, TOJU U YacTH, Ha JABIDKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIyr, HaJOTW, 3aJadd U3 o0JacTH YHpaBIECHUS JIMYHBIMM U
CeMEWHbIMU  (MHAHCAMM); COCTABIATH BBIPAXKCHUSA, YPaBHEHUS,
HEPaBEHCTBA W HX CHCTEMBI [0 YCJIOBHUIO 3aJadyM, HCCIEI0BATH
MIOJIyUEHHOE PELIEHHE M OLIEHUBATh IPaBIOINOJA00HOCTh PE3YJbTATOB;
YMEHHE MOJEIMPOBATh PEANBHBIE CUTyallud Ha SA3BIKE MaTEMATHKH;
COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA U HX CHCTEMBI II0
YCIIOBUIO  3aJa4d,  HCCIENOBaTh  IIOCTPOCHHBIE  MOJEIU  C
MCIIOJIb30BaHUEM ammapaTa anreOpbl, HHTEPIPETUPOBATH MOJTyYSHHBIH

pe3ynbTart

YMeHue omnepupoBaTh IMOHATHUAMHU: CpeaHee  apupMeTHYecKoe,
Me/aMaHa, HauOoJiblllee U HauMEHbIIEe 3HauUeHUs, pa3Max, AMcIepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHE W3BIIEKaTh,
UHTEPIPEeTUPOBaTh MH(OpPMALMIO, MPEACTABIECHHYI0 B Tabauuax, Ha
auarpammax, rpaukax, oTpakarollylo CBOMCTBA peajbHbBIX IMPOLECCOB
U SBJICHHMH; NPEACTaBIATh HHPOPMALMIO C IOMOIIBIO TaOIHIl U

AuarpamMm; HCCICAOBATbL CTATUCTHUYCCKUC MHOAHHBIC, B TOM YHUCIC C




NpUMEHEHHEM TpadUUYecKuX METONOB M JJIEKTPOHHBIX CPEICTB;
rpadUyecKd HCCIeIOBaTh COBMECTHBIE HAONIOJEHUS C TIOMOIIBIO

JarpaMM pacCerBaHUs U JTMHEUHOW perpeccuu

YMeHue onepupoBaTh MOHSATHUSMH: CIy4alHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIOJB30BaHHWEM TIpaUuecKux METOJIOB; MPUMEHSThH
(hOpMyIBI CIOKEHUS U YMHOXXCHHSI BEPOATHOCTEH, (HOpMyITy MOITHOM
BEpOATHOCTH, Qopmyny bepHymin, koMOuHATOpHBIE (aKTBl H
(GOpMyIIbI; OIICHHBATh BEPOATHOCTH pEATBHBIX COOBITHIA, yMEHHUE
OTEepPUPOBATh TMOHATHSMH: ClIy4ailHas BeJIWYMHA, pacIpeeieHne
BEpPOSITHOCTEM, MaTeMaTHUECKOE OXUJaHUE, JUCIIEPCUS U CTaH/IapTHOE
OTKIIOHCHHE CIIy4aiilHOM BeNWYMHBI, (QYHKIUU pacrupeielieHus u
IJIOTHOCTA ~ PaBHOMEPHOTO,  TOKAa3aTeIbHOTO W HOPMAJIBHOTO
pacmpeneNneHuidi; yMEHHE  HMCIOJIb30BaTh  CBOWCTBA  M3YYEHHBIX
pacrnpeneneHuid Uil PeIIeHusl 3a7a4; 3HaKOMCTBO C MOHSTHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOYHBIX HCCIEAOBAHUN; yMEHUE
MPUBOJIUTh TPUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SBJICHHUSX; YMEHHE ONEPUPOBATH
MOHSATUSMH: COYETAHME, TIEPECTAHOBKA, YHCJIO COYETAHWUU, YHCIIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHUE MPUMEHSTh KOMOMHATOpPHBIE
(bakThl U pacCyXJCHUS JUIS PEIICHUS 3a/lad; OLICHUBATh BEPOSTHOCTH
peabHBIX  COOBITUH; COCTaBISTH  BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TO4YKa, MpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIja, IUIOCKUHA Yrodi,
IOBYTPAHHBIA YTroOJ, TPEXI'PAaHHBIA YIoJ, CKPELIMBAIOUIUECS NpPsSMBIE,
NapajuIeIbHOCTh U MEPIEHAUKYIAPHOCTh MPSIMBIX U IUIOCKOCTEH, Yroi
MEXIy MPSIMBIMU, YTOJI MEXKIY MPSMOM U IJIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 IUNIOCKOCTH, PACCTOSHUE MEXKITY
IPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh
NpU pelIeHUH 3a]ad HM3y4yeHHble (AaKThl U TEOpPEMbl IJIAaHUMETPUH;
YMEHHE OLICHMBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHUPA; CTPOUTh
MaTEMaTHYECKUE MOJEIN C IOMOIIBI0 TI'E€OMETPUUECKHUX IOHATUH U

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU MNPAKTHUYCCKUC 3aa4YU
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YMeHue onepupoBaTh MOHATUAMU: IUIOIAAb QUTYpBl, 00BEM (GUTYPHI,




MHOT'OTPaHHMK, ITPaBUJIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajuienenurnesi, mpusMa, nupamujaa, GuUrypa u IMOBEPXHOCTb
BpallleHHs, LWINHIP, KOHYC, 1ap, chepa, miomanb chepsl, MIOMab
MOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHyCa, LWIMHApPA, 00bEM KyOa,
MIPSAMOYTOJIBHOTO TapaJIIeNIeNNIe a, MUPaMHUIbI, IPU3MBbI, LWIMHJIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYECHHs KOHYCa M LMIMHIPA,
napajuleJIbHble OCH WJIM OCHOBAaHHIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromascs cgepsl, IWIMHAPA, KOHYCa; yMEHHE CTPOUTh CEUYEeHUE
MHOTOTpaHHHKA, U300pakaTb MHOTOTPAHHUKH, (UTYPbI U TIOBEPXHOCTH
BpAlllCHUsI, MX CEYEHHUS, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; yMEHHE NPUMEHSTH CBOICTBA TI'€OMETPUYECKUX QHryp,
CaMOCTOSITENIbHO (hOPMYIHPOBATh ONPEACICHUS H3ydaeMbIX (uryp,
BBIIBUTATh THIIOTE3Bl O CBOMCTBAX M IIPU3HAKAX TI'€OMETPUYECCKUX
¢uryp, 0OOCHOBBIBaTH WJIM ONpPOBEprarb MX; YMEHHE MPOBOIUTH
KJacCupUKauuoo GUryp 1O pa3nyHbIM TMpPU3HAKaM, BBINOJIHSITD

HCO6XOILI/IMBIC AOHNOJIHUTCIIBHBIC TIOCTPOCHUSA

11

YMeHue omnepupoBaTh TMOHATHUSAMH: JBHKEHHE B IPOCTPAHCTBE,
napajuieJIbHbII NePeHOC, CHMMETPHUS Ha MJIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOA00Ms, TONO00HBIE QUTYPBI, YMEHHE
pacrno3HaBaTh paBHbIE U MOAOOHBIE (PUTYpHI, B TOM YHCIE B MPUPO/IE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUUYECKUE OTHOIICHUS
IpU pEelIeHUH 3a/lay; HaXOAWTh I€OMETPHUYECKHE BEIUYHMHBI (JIJIUHA,
yroJ, TUIONaab, O0BEM) MpU PEHICHUH 3a7ad W3 APYTUX YICOHBIX
MIPEAMETOB U U3 PEAIbHON KU3HHU; YMEHUE BBIYUCIISTh TEOMETPUUECKHE
BEJIMYUHBI (JJTMHA, YTOJI, TUIOMIAh, OOBEM, IUIOMIAh MOBEPXHOCTH),
UCIIONB3YSl M3yYeHHbIe (DOPMYJIBI M METOIbl, B TOM YHCIE: IJIONIAIh
MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCa, IIWIMHAPA, TUIOIMA L ChEephI;
00bEM Ky0a, TPSMOYTOJILHOTO TMapajulesenuriesia, MUPaMUIbl, IPU3MBI,
IWINHIpA, KOHYCa, Iapa; YMEHHE HaXOJWTh OTHOIIEHHE OOBEMOB

NoJ00HBIX uryp
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YMeHue  omnepupoBaTh  MOHATUSMH:  TNPAMOYTOJbHAs  cHUCTeMa
KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEIACHUE BEKTOpA HA YHUCIO, Pa3lI0KEHHUE BEKTOpa MO
0a3ucy, CKalsIpHOE NPOM3BEICHHE, BEKTOPHOE MPOU3BEICHUE, YrOJ
MEXy BEKTOpaMH; YMEHHUE UCIIOJIb30BAaTh BEKTOPHBIN U KOOPIMHATHBII

MCTOA AJis1 pCHICHUA TCOMCTPUUCCKUX 3a/lad U 3ala4 APYIr'ux y‘le6HBIX




MPEAMETOB

YMeHue BbIOMpaTh TMOAXOAAIIUN METOA JJis pelIeHHs 3aJaduH;
MOHUMAaHWE 3HAYMMOCTH MaTEMAaTUKH B M3YYCHHH TPUPOJHBIX H

O6H.[CCTB€HHI>IX npoueccoB M HBJ'IGHPIﬁ; YMCHHEC  PACIIO3HABATb

13 IIPOSIBJIEHUE 3aKOHOB MAaTEMaTHKU B MCKYCCTBE, YMEHHE IPHUBOIUTH
MpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM UM  MHUPOBOH
MaTE€MaTHYECKOW HayKH
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HEPEYEHD DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA EI'J
IO MATEMATUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BIYUCIECHUS

11 Hatypanbnble u nensle yncna. [Ipu3Haku 1e1MMOCTH LEIBbIX YHCET

12 Panmonanpupie umcia. OOBIKHOBEHHBIE U JIECATUYHBIE JApOOU, TMPOIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE IpoOH

13 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. [HenictBus c
' apu(pMETUYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU

14 Crenenp ¢ uenbiM mnokazateneM. CTeNeHb € PalUOHAIBHBIM I10Ka3aTEJIeM.
. CBoiicTBa cTeneHn

15 CuHyc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHra. ApPKCHHYC, apKKOCHUHYC,
' apKTaHT€HC YMCJIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HATypadbHbIE JOrapru(MbI

JlelictBuTenpHbIe 4ucIa. ApUPMETHYECKHE ONEpPalMi C JCHCTBUTECIBHBIMU
1.7 yruciaamu. [lpuOnuk€HHBIE BBIYMCIEHUS, TpaBWIA OKPYIJICHUS, NPUKUIKA U
OLIEHKA pE3yJIbTaTa BBIUMCIICHUN

1.8 [TpeoOpazoBaHue BEIpAKEHHUI

1.9 KomrmiekcHble uncna
2 VYpaBHEHMSI 1 HEPABEHCTBA

2.1 [ensle u 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppannonanbHble ypaBHEHHUS




2.3

TpuronomeTpruyeckue ypaBHEHUs

24 [TokazaTenbpHbIC U JOTApUPMUUYECKHE YPABHEHUS
2.5 Lenblie n 1poOHO-paIIIOHAIEHBIE HEPABEHCTBA
2.6 HppanmoHaisHbIe HEpAaBEHCTBA
2.7 [TokazaTenpHBIC U JOoTapUMUUECKHE HEPABCHCTBA
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaeauTenb MaTpUIbI
3 OyHKIMH U rpaduKH
31 OyHK1MsA, cnocoOwl 3amanus Gpyskuu. ['paduk dbyaknuu. Bzaumao oOpaTHbBIC
' ¢dbynkunn. YétHple 1 Heu€THBIC QyHKIMU. [leproandyeckue GyHKITUN
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWH QyHkimu. Hymu ¢yHkuuu.
39 [TpomMexxyTkH 3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBI (pyHKuud. HauGomnblliee u HauMeHblllee 3HAYCHHE
(GYHKINU Ha TPOMEXKYTKE
33 CrenenHas (QyHKIUS C HAaTypaJIbHBIM U II€TbIM TOKa3aTeneM. EE cBolicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHs N-0i CTETICHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazaTenpHas u norapudmudeckas GyHKIIUN, KX CBOWCTBA U TPapUKH
36 Touku paspsiBa. Acumnrtotel rpaduxoB ¢ynknuii. CBoicTBa (QYyHKUUH,
' HENpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS TOCJIE0BATEILHOCTEH
38 Apudmernueckas U reomeTpuueckas mporpeccun. Dopmyna  CIIOXKHBIX
' MIPOIICHTOB
4 Hayana maTematuyeckoro ananusa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoHbIE 31€MEHTAPHBIX (PYHKIMH
[IpumeHeHre NPOM3BOAHONW K HCCIENOBAHUIO (YHKIHMA HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. HaxoxaeHne HanOOJbIIero W HAaMMEHBIIETO 3HAYCHUS (YHKIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHo>xecTBa U JIOTUKA
5.1 MHoxecTBO, oniepaluy HaJl MHOKecTBaMu. J{uarpammel Ditsiepa — BenHa
5.2 Jloruka




BepositHOCTB M cTaTHCcTHKA

6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTU BpalCHUS
7.5 Koopaunatel 1 BEKTOPHI




YUYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1T YYEHUKA

Marematuka: Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHallu3a, TeoMeTpusi. Anredpa u
Hayajga Maremathueckoro aHanusza. 10 kmacc. YrayOlieHHBIM ypOBEHb: yueOHOE
nocoboue/ Mepsmsik A.I'., Homuposckuii JI.A., [lonskoB B.M.- 2-e u3a., crep.-
Mockaa, [Ipocsemienue, 2021.

Marematuka: AnreOpa U Hayaia MaTeMaTHYECKOTO aHajn3a, reoMeTpus. Anredpa u
Hayajla mMaTeMaTH4yeckoro aHanuza. 11 kmacc. YrayOneHHbI ypoBeHb: yudeOHOe
nocobue/ Mepsnsak A.I'., Homuposckuit [I.A., IlomsixkoB B.M.- 2-e wusnm., crep.-
Mockaa, [Ipocsemenue, 2021.

Marematuka. ['eomerpus: 10-i kmacc: yriayOn€HHBI ypoBeHb: y4ueOHuk / A. T.
Mepansk, [. A. Hemuposckuii, B. M. [Tonskos; mox pen. B. E. [logonbckoro. — 7-
e u3a., crep. — Mocksa : [Ipocsenienue, 2023

Maremartuka. ['eometpus: 11-i1 kimacc: yrmyOnénuelii ypoBeHb: yueOHUK / A. T.
Mep3snsk, . A. Hemuposckuii, B. M. Ilonskos; nmoa pea. B. E. Ilogoasckoro. — 7-
e u3j., crep. — Mocksa : [IpocBenienue, 2023

Marematuka: BepossTHOCTb M cratuctuka: 10-11-e kmaccwl: 0a3oBbId U
yTIIyOJIeHHBIN ypoBHU: yaeOHoe ocobue/ U.P. Beiconkuii, U.B. fAmenko; mox pes.
N.B. Amenko.- Mocksa, [Ipocsemnienune, 2025

METOAUYECKHUE MATEPUAJIbBI IJIAA YYUTEJIA

MaremaTuka: anreOpa M Hadajla MaTE€MaTUYECKOro aHainu3a. YTiayOnEHHBIH
ypoBesb: 10 kmacc: meroauueckoe nocodue / E. B. byuko, A.I'. Mep3nsk, B. b.
ITononckuii, M. C. SAxkup. — M. : Benrana-I'pad, 2020.

Maremaruka: anreOpa M Hayaja MaTEeMaTHYECKOrO aHaiu3a. YTIIyOJEHHBIN
ypoBenb: 11 kmacc: meroauudeckoe mocodbue / E. B. byuko, A.I'. Mep3nsk, B. b.
[Tononckuii, M. C. SAxkup. — M. : Benrana-I'pad, 2020.

Marematuka : anrebpa W Hayalla MaTeMaTHYeCKOTO aHaIHW3a, TEeOMETPHS.
I'eomerpus. VYrnyOnénuelii ypoBeHb: 10 kmacc: Meroaumdeckoe mnocodue/
E. B. byuko, A. T'. Mep3nsk, B. b. Ilonouckuii, M. C. fIkup. — M. : Benrana-
I'pad, 2020.

Marematuka : anreOpa W Hayala MaTeMaTUYeCKOTO aHalIHW3a, TEeOMETPHS.
['eomerpus. VYrnyOnénuelii ypoBeHb: 11 knacc: weroguueckoe mocoOue/
E. B. byuko, A. T'. Mep3nsk, B. b. Ilonouckuii, M. C. fIxkup. — M. : Benrana-
I'pad, 2020.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

https://mMouypoku.pd/ (Pecypcor IIOK)
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