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MOAYJIb «<AJI'EBPA» (272 1)
MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
M3YYEHUS! BCEX €CTECTBEHHO-HAYy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBalOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaliu3a 3aKja/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJQJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSIMH aJIreOpbl M MaTeMaTHYeCKOTO aHajii3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIJICHUE.

B xone usydenus yueOHOro kypca «Asnredpa ¥ Hadyajia MaTeMaTHYECKOIO
aHajau3a» OoOydYarolluecs MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PEasIbHbIX CUTYaIluH,
WHTEPNpPETAlUA  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMSATCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VY4eOHbIl Kypc 00JlafjacT 3HAYUTEIBHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpoAOIKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTU M OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ysIbTar.

B ocHOBe MeToauMKM 00OydeHust anreOpe 1 HayaJlaM MaTEMaTUYECKOTO aHAIM3a
JISKUT EATeITHOCTHBIA TPUHITUT OO yICHHUSI.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METOauYecKkue JHuu: «Yucina u
BbIYMCIICHUS», «DyHKIIMU U rpaduku», «YpaBHEHHUs U HepaBeHCTBa», «Hauaia
MaTeMaTU4YeCKOro aHanmm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJIEPKATEIBHO-METOANYECKUE JIMHUM HU3YYalOTCSd Ha NPOTSHKEHUH ABYX JET
oOyueHusl Ha YpOBHE CpEHET0 00I1Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pasaenamu. JlaHHbII yaeOHbIi
KypC SIBJIIETCS MHTETPaTHBHBIM, MOCKOJIbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKHUI aHaJIN3, TEOPUSI MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmnapaToM, y HUX MOCJIEI0BAaTENIbHO (POPMUPYETCS U COBEPILIECHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJlyYEHHBbIE MpPU H3YYEHHM Y4eOHOro Kypca, JUIsl PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHUYECKOW 3a/aud, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBA HAaTypalbHbIX, LEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKUCEN  JIONOJIHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
U3BJICUEHUE KOPHS HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEll.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopmupyeTcsi pencTaBlieHue O €AMHCTBE MAaTEMAaTUKM KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpETHU3aIusl.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMmbl MpeAyCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ysnbraTte OoOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIAJHbBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYyHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKKE BBIPAKCHUU,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepuasa IpOUCXOANT JajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboTel C CHUMBOJBHBIMU (OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQUKU» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33Ja€T MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaKk W C pEIIeHHEM ypaBHEHUH U HepaBeHCTB. IIpu 3TOM Oosblloe BHMUMAaHHE
ynensiercs: (popMHpOBaHUIO YMEHHUS BbIpaKaTh (OpMyJamMH 3aBUCUMOCTU MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUIHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

ConepxarenbHasg nuHUs «Havama mMaTreMaTrMdyeckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEAeNsiTh HMX HauOOJbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TipolieccoB. JlaHHas coaepkareibHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MIO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAIN3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (OPMaIbHO-IOIMUECKOIO U KPEAaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE 1 HCKyccTBe. O0yyaronuecs y3HatoT O BBIJAIOLIIXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprxarenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoJiee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHAIONIMN BCE pa3Jieiibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIIOCOOCTBYET pPAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3/eiioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B IPOIIeCCe U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple umcia. OOBIKHOBEHHBIE U JECSTHUYHBIE OPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre onepaluMud ¢ JACUCTBUTENBHBIMU  4YHCIaMUA.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIENH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JIs PEIICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. J[lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M ypaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1iesibiIMu Ko3(ppuiueHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXEHHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuna CuCTeMbl JIMHEHHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUU. VcciaenoBanrne MOCTPOCHHOM MOJENN C MTOMOIIBIO MATPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3aja4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHOU KU3HU.

DOyHKUMH U TPaPUKH

@OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIHH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTossHCTBA. YETHbIE 1 HeuéTHbIe QpyHKUuuU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudpmuyeckas (yHKIHUU, UX CBOWCTBA M TPadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maremMaTH4ecKoro anajimsa

ITocienoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas 1 reoMeTpuUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapakKTepa.



HenpepeiBHble (QyHKIMM ¥ HUX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1j1s pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETAIUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs IHpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

Nuterpan. ['eomeTprueckuil CMbICI MHTETpaIa. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

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

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0  auddepeHIInaTbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTE€MaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHWIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYpbl, TMOHHUMAaHUE BIIMSHHUS
COIMAIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYXalolel cpefpl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKH HMX BO3MOKHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHS ITUBHIN3AINH, OBJIAJCHHUE SI3IKOM MaTEMaTHKH U MaTeMaTHICCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKaIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBAaTh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOHy pELICHHs 3a/ayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jM4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTalN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBSICHITh IPUUMHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh LEJIb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIIIOJIHATH CBOIO YacTh pabOThI U KOOPJUHUPOBAThH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckasl JIpoOb, TPOIEHTHI, HWPPANMOHATFHOE YHCIO0, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TPABUJIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIbIM I0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOWJIEHA, IPUMEHSTH JeJICHNE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 A BBIYHACICHHUS €r0 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Uil PEUIECHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHUE POPMYIIBI I TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHMWs, HEPABEHCTBAa IO YCIOBHIO 3aJa4d, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IOKa3aTelbHAs MU JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKIMA JJi1  UCCIIEOBAaHUS IMPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO ONEPUPOBATH MOHITUSIMHU: MTOCIEI0BATEIILHOCTD, CITIOCOOBI 3a/TaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMIPEPHIBHBIE (PYHKIIMU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIHLCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpHUPOBATh TMOHITHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOIHATH apUPMETHUECKUE ONepalui ¢ HUIMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATH IMOHATHUSIMHU: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX IEPEXOOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, VPpaLHOHAJIBHBIE, IIOKAa3aTelIbHbIE,
jgorapupMUyUecKue M TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBATh pealibHble CUTyalldd Ha S3bIKe€ alnreOpbl, COCTaBISTH
BBIDAKECHHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaduKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTApHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMK IS MOJEIUMPOBAHUS M UCCIENOBAHMS pPEabHBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCITIOJIB30BaTh IMPOM3BOJHYIO Uil HAXOXKJICHHUS HAWIY4ylIero peleHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMATBHO-3KOHOMUYECKUX, 3a/1a4ax, JJIs ONpeIeICHUsS
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOJHO OMEpUpOBATh TMOHATUSMHU: TMEPBOOOpa3Has, ONpeaeaEHHbBIN
UHTETpall, HAXOJUTh MEepPBOOOpa3HBIC AJIEMEHTAPHBIX (DYHKIMIA W BBIYUCIATDH
uHTerpan no popmyne Herotona-JleliOnuia;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmernueckuii KOpeHb N-0i CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 |
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U ” 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBabie pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u nensle yucia 10 1
Cucremsl palluoOHAIBHBIX, UPPAITMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
[1]
JIE-H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue f{l:;:ennn :)lg:)l;l;zz:fenbnue
padoThI padoThI pecypenI
| MHOXECTBO, OTepaIuy Hajl |
MHOKECTBAMH M X CBOHCTBA 02.09.2026
2 Huarpammsl Diinepa-Benna 1 04.09.2026
[IpuMeHeHne TeopeTHKO- 05.09.2026
3 MHOECTBEHHOTO arapara JJisi peIIeHHs 1
3a71a4
Panmonansubie yncna. OOLIKHOBEHHEIE U 07.09.2026
4 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKHE Ipodu
Panmonansubie yncina. OOBIKHOBEHHEIE U 09.09.2026
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
OecKkOHEeUYHbIE IEPUOANYECKUE APOOH
6 [Ipumenenue apobeii u IPOLEHTOB IS | 11.09.2026
perieHust MPUKJIaAHBIX 3a7a9
7 [Ipumenenue apobeii 1 IPOIEHTOB IS | 12.09.2026
penieHust TPUKJIATHBIX 3a7a9
2 JlelficTBUTENIbHBIC YKCIIa. PaliioHaabHEIE ] 14.09.2026
Y UppaloHaIbHbIe Yncia
9 Apudmerrueckue ornepaum ¢ | 16.09.2026

)I@flCTBI/ITGJ'II)HI)IMI/I qucjiaMu




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMICTBA

18.09.2026

11

12

13

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3yibTaTa BBIYUCICHUN

OcCHOBHBIE METOBI PEILEHUS LENBIX U
IpOOHO-pALlMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

OcCHOBHBIE METOBI PEILEHUS LENbIX U
IpoOHO-pALMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

19.09.2026

21.09.2026

23.09.2026

14

OCHOBHBIE METO/IbI pEIICHHUS LETBIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN 1
HEPaBEHCTB

25.09.2026

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

26.09.2026

16

17

MHOrousneHs! ¢ LeIbIMH
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

28.09.2026

30.09.2026

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Marpuna cucTeMsl JTMHEUHBIX
ypaBHeHui. OnpenennTens MaTpULIbl
2x2, ero TeOMETPUYECKUI CMBICI U
CBOMCTBA; BHIYMCIIEHUE €TO 3HAUEHUS

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHUI CMBICT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS

02.10.26
03.10.26

05.10.26




21

[Ipumenenue onpeaenuTens s
pEIICHUs CUCTEMbI JIMHEWHBIX YpaBHEHUHI

07.10.26

22

23

Perrenue npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHU

09.10.26

10.10.26

24

Konrponsnas pabdora: "Panmonansuble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

12.10.26

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITUH.
B3anmHo oOpatHbie QyHKIHH.
Komnozumust GyHKImit

14.10.26

26

27

I'paduk pynkunu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIIHNA
OOacTp onpeneneHus © MHOXKECTBO
3HayeHui pyHkuuu. Hynu ¢pyHkuumu.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10.26

17.10.26

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [lpomexytku
MOHOTOHHOCTH (DYHKIMH

19.10.26

29

MakcumMyMBbl U MUHUMYMBI () YHKITUH.
HauOoisiiee 1 HanMeHbIIIeE 3HAUECHNE
(GYHKIIUN Ha IPOMEKYTKE

21.10.26

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TuHeHas QyHKIUN

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHune rpauKoB ITHUX HYHKIUN

23.10.26

02.11.26




19 DneMeHTapHOE UCCIIeIOBAHUE U 06.11.26
MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA

33 Crenens ¢ 1enbpIM MokasareneMm. bunom 07.11.26
Herorona

14 Crenens C LenbIM NIOKa3zareneM. bunom 09.11.26
HeroTona
Crenennast GyHKIUS C HATYPAJIBHBIM U 11.11.26

35 HeJpIM nokasareiieM. E€ cBoiicTBa u
rpaduk

36 KonTponbnas padora: "Crenennas 13.11.26
¢ynkuus. E€ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU 14.11.26
CTEIIEHU U €r0 CBOWCTBA

13 Apudmernaeckuii KOpeHb HATYPaTbHON 16.11.26
CTEIICHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHUIH, 18.11.26
CoJIeprKallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, 20.11.26
COJIEpIKaIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIPAXKEHHH, 21.11.26
COJIEpIKaIMX CTENEHU U KOPHU
WppanmonansHble ypaBHeHN. OCHOBHbIE 23.11.26

42 METO/IbI PEIIEHUS UPPALMOHAIBHBIX
YpaBHEHUI
WppanmonansHele ypaBHeHNsA. OCHOBHbIE 25.11.26

43 METO/Ibl PELIECHUS UPPALMOHAIBHBIX

YpaBHEHUI




44

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
ypaBHEHUU

27.11.26

45

46

47

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUU
UPPaLMOHAIBHBIX YPaBHEHUI

PaBHOCUIIBHBIE TIEPEXObI B PELICHUH
UppallMOHANILHBIX YPaBHEHUI

28.11.26

30.11.26

02.12.26

48

49

50

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CaoiicTBa ¥ rpauK KOpHS N-Oi CTEeHU
Kak (QyHKIIMH OOpaTHO CTENICHH C
HATypaJIbHBIM TOKa3aTelIeM

CaoiicTBa ¥ rpa UK KOpHS N-Oi CTEeHH
Kak (pyHKIIMM 0OpaTHOM CTENEeHH ¢
HaTypaJbHBIM ITOKa3aTelleM

04.12.26

05.12.26

07.12.26

51

Kontponbnas padota: "CBoiicTBa u
rpaduK KOpHS N-0il cTeneHu.
WppannonansHele ypaBHeHNA"

09.12.26

52

53

54

CreneHsp ¢ palMoOHaJIbHBIM ITOKa3aTeNeM
" €€ CBOMCTBA

CreneHs ¢ palMoHaIbHBIM IIOKA3aTENEM
" e€ CBOMCTBA
Crenens ¢ pallMOHAIBHBIM [10KA3aTEIEM
" e€ CBOMCTBA

11.12.26

12.12.26

14.12.26

55

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

16.12.26




56 Hcnons3oBanue rpau(pm(a GbyHKIMU 1715 1 18.12.26
peleHys ypaBHEHUH
57 Hcnonp3oBanue rpaduka GyHKIMM 115 1 19.12.26
peLIeHusl ypaBHEHU I
[TokazarenbHble ypaBHEeHUsI. OCHOBHbIE 21.12.26
58 METO/IbI PEIICHUS MOKa3aTEIbHbIX 1
ypaBHEHUU
IlokazarenbHble ypaBHEeHUA. OCHOBHBIE 23.12.26
59 METO/IbI PeIIEHUs T0Ka3aTeIbHbIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 25.12.26
60 METO/Ibl PEeIIEHUS [T0Ka3aTeIbHBIX 1
ypaBHEHUH
61 KonTponbhast padora: "[lokazarenbHast | 26.12.26
¢ynkus. [Toka3aTenbHbIe ypaBHEHUS"
62 Jlorapudm uucna. ColicTBa jJorapudpma 1 28.12.26
63 Jlorapudm uucna. CpoiicTa norapupma 1 30.12.26
64 Jlorapudm uucna. CoiicTBa jorapugma 1 11.01.27
65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 1 13.01.27
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1 15.01.27
67 [IpeoOpa3oBanue BbIpaxeHH, | 16.01.27
COJIepKaIIHX JIOTapU(MBI
68 [IpeoOpa3oBaHue BbIpaxeHHH, i 18.01.27
coJieprKaIiuX Jorapudmol
69 IIpeoOpa3oBaHue BBIpAKEHHIH, 1 20.01.27
COJIepKaIIHX JIOTapU(PMBI
70 Jlorapudmuueckas pyHKIUs, €€ CBONCTBA | 22.01.27

u rpaduk




71

Jlorapudmuueckas pyHkuus, €€ CBOWCTBA

U rpaduk

23.01.27

72

73

Hcnonp3oBanue rpaduka QyHKIMH 115
peLIeHusl ypaBHEHU I

Hcnons3oBanue rpaduka GyHKIUN 715
pelIeHNs] ypaBHEHUM

25.01.27

27.01.27

74

Jlorapudmmuueckue ypaBHEHUSI.
OCHOBHbBIE METO/1bI PEeILICHUS
Jorapu()MUYECKUX YpaBHEHUH

29.01.27

75

Jlorapudpmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PETLICHUS
Jorapu)MUIECKUX ypaBHECHUI

30.01.27

76

77

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PETLICHUS
JorapupMHUUECKUX YpaBHECHUN

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

01.02.27

03.02.27

78

PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUT
Jorapu(PMUYECKUX YpaBHEHUM

05.02.27

79

80

81

KonTponbHas pabora:
"Jlorapudpmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHeHus"

CuHyC, KOCUHYC, TAHT€HC M KOTAaHT'€HC
YHUCJIOBOI'O apryMEHTa
CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOI'O apryMEHTa

06.02.27

08.02.27

10.02.27

82

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

12.02.27




33 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 13.02.27
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckast OKpyKHOCTb, 15.02.27

84 OIpeieJIEHUE TPUTOHOMETPHUUECKHUX
(GYHKIMN 9UCIOBOTO apryMEeHTa
TpuronomeTpudeckasi OKpy>KHOCTb, 17.02.27

85 ONpeCICHUE TPUTOHOMETPUIECKUX
(GyHKIWH 9MUCIOBOTO apryMEHTa

36 OCHOBHBIE TPUTOHOMETPUYECKUE 19.02.27
bopMyIibl

%7 OCHOBHBIE TPUTOHOMETPUYECKUE 20.02.27
(bopmyIbl

88 OCHOBHBIE TPUTOHOMETPUYECKUE 22.02.27
(bopmyIbl

89 OCHOBHBIE TPUTOHOMETPUYECKUE 24.02.27
bopMmyIbI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 26.02.27
BBIPAXKECHUI

9] IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 27.02.27
BBIPAYXKECHUI

9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 01.03.27
BBIpaKEHUI

93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 03.03.27
BBIPAKECHU I

94 PelreHne TpUroHOMETpUYECKUX 05.03.27
ypaBHEHUU

95 PelreHne TpUroHOMETPUYECKUX 06.03.27

ypaBHEHUU




96 Pemrenne TpuroHOMeTpU4ECKUX 10.03.27
YPaBHEHMM
97 Pemrenne TpuroHOMeTpU4ECKUX 12.03.27
YpaBHEHUI
9% Pemienue TpuroHoMeTprUYECKUX 13.03.27
YPaBHEHMM
99 Pemrenne TpuroHOMeTpU4ECKUX 15.03.27
yYpaBHEHUN
100 Pemrenne TpuroHoMeTpu4ECKUX 17.03.27
YpaBHEHUU
KoHntposbHas padora: 19.03.27
101 "TpuroHoMeTpruYECKUe BbIPAXKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"
IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS 20.03.27
102 nocienoBaTelbHOCTER. MeTo
MaTEMaTHYECKON MHAYKLIUN
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE 22.03.27
103 nocyenoBarenbHOCTH. MicTopus ananuza
OECKOHEYHO MaJIbIX
104 Apudmerrueckas mporpeccust 24.03.27
105 I'eomerpuueckas nporpeccus 26.03.27
106 beckoneuno yoObIBarorias 05.04.27
reOMETpPUYECKasl IPOTPeCcCus
107 CymMma 6eckoHeuHO yObIBaroIei 07.04.27
T€OMETPUYECKON ITPOrPECCUU
108 JIMHENHBIN U SKCIOHEHITMAIBHBIA POCT. 09.04.27

Yucio e. <1>opMyJ1a CJIO)KHBIX TPOUCHTOB




109 JIMHENHBIN U YKCIIOHEHIMAIIbHBINA POCT. 10.04.27
Yucino e. Dopmyna CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccun 1uist 12.04.27

110 peuIeHus pealIbHbIX 3aa4 IIPUKIIAHOIO
Xapakrepa

111 KontposbHas pabora: 14.04.27
"[locnenoBarenbHOCTH U TIporpeccun’

112 HenpepriBHble GyHKIIMN U UX CBOWCTBA 16.04.27

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB 17.04.27
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA 19.04.27
OTpe3Ke

115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA 21.04.27
OTpE3Ke

116 Meroa MHTEPBAIIOB ISl pELICHUS 23.04.27
HEPABEHCTB

117 Meroa UHTEPBAIOB Ul pELICHUS 24.04.27
HEPaBEHCTB

118 Meroa UHTEPBAJIOB ISl pELICHUS 26.04.27
HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 28.04.27
GbyHKIMI 17151 peleHus 3a1a9

120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX 30.04.27
(GyHKIMN 1715 pelieHus 3a1au

121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIIUU 05.05.27

122 Onpenenenne, reOMETPUIECKUI CMBICIT 07.05.27

IIPOU3BOIHOMN




123 Onpe):[eneHHf, (bu3HUeCKU CMBICT 1 08.05.27
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 12.05.27
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy 1 14.05.27
byHKIHH

126 [Tpon3BoHBIC NIEMEHTAPHBIX (QYHKIUI 1 15.05.27

127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN 1 17.05.27

18 [IpousBoHast CymMMBl, IPOU3BENCHMS, 1 19.05.27
YaCTHOTO M KOMITO3ULIUU (YHKITUI

129 [Ipou3BoHast CymMMBl, IPOU3BENCHMS, 1 21.05.27
YaCTHOTO ¥ KOMITO3UIMH (YyHKIIUN

130 [IpousBoaHas CyMMBbI, IPOU3BEICHUS, 1 22.05.27
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 KonTponbnas padora: "[IponsBonnas” 1 1 24.05.27

132 [ToBTOpenue, 06061IeHNE, | 26.05.27
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

133 [ToBTOpenue, 06001IeHNE, | 28.05.27
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 WtoroBas koHTpoJsibHas paboTa 1 1 29.05.27

135 HToroBast KOHTpoJIbHASA paboTa 1 1 29.05.27

136 [ToBTOpEHwMe, 0606H1€HI:I€, | 29.05.27
cUCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

02.09.2026

04.09.2026

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

05.09.2026

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIIETO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

07.09.2026

09.09.2026

11.09.2026

12.09.2026




Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBHIBHON
(GYHKITMH Ha OTPE3Ke

14.09.2026

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(byHKIMHU HAa OTpe3Ke

16.09.2026

10

11

12

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINM Ha OTpe3Ke

18.09.2026

19.09.2026

21.09.2026

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

23.09.2026

14

15

16

IIpumenenre npou3BOIHOM IS
HAXOXKJICHUS HAWJTYUIIIErO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPEIEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS

25.09.2026

26.09.2026

28.09.2026




npoiiecca, 3alaHHOTO (OPMYIION UITH
rpagukoM

17 Kommozunus ¢pyHKIui 30.09.2026
18 Kommozurust ¢hyHKImii 02.10.26
19 Kommozunus ¢pyHKIui 03.10.26
20 FCOMeTqueCIfHe o0Opa3bl ypaBHCHHUI Ha 05.10.26
KOOPJMHATHOM MJIOCKOCTH
1 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha 07.10.26
KOOpPJMHATHOM IJIOCKOCTH
2 KoHnTtponbHas padora: "UcciaenoBanue 09.10.26
(GYHKIHH ¢ TOMOIIBIO TTPOU3BOTHOM"
23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO 10.10.26
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX 12.10.26
24 dbynakuumii. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FEeMEHTAPHBIX 14.10.26
25 dbynakuumii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX
26 Hurerpai. I'eoMeTprU4eCKUl CMBICI 16.10.26
WHTErpasa
27 Brluucnenue onpenenéHHoro HHTerpana 17.10.26
no ¢popmyine Hetorona-Jleitbauna
73 Brruucnenue onpenenéHHoro HHTerpana 19.10.26
o ¢popmyne Hrrorona-JleitOunia
29 IIpuMeHenue unTeTpana s 21.10.26

HAXO0XJICHUS TUIOMIa/Iel TUIOCKUX PUTYP




30

[IpuMeHenue uHTETpana s
HaXO0XXJEHUs 00BEMOB r€OMETPUYECKUX
TeN

23.10.26

31

32

33

[Ipumeps! perenuin

Qg depeHraIbHbIX ypaBHEHUN
[Ipumepsl perieHuii
nuddepeHIaTbHBIX YPaBHEHUN
MaremaTtrueckoe MOJEIUPOBAHKE

pEaIbHBIX MPOIECCOB C TOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

02.11.26

06.11.26

07.11.26

34

KonTtponsHas padora: "[leppoobpaznas
u uHTerpan"”

09.11.26

35

36

Tpuronomerpuydeckue GYHKIHH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

11.11.26

13.11.26

37

38

39

Tpuronomerpuueckue QyHKIMH, UX
CBOIcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U IrpaduKu

14.11.26

16.11.26

18.11.26

40

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MMOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

20.11.26

41

OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

21.11.26




OT100p KOpHEH TPUTOHOMETPUYECKIX 23.11.26

42 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX 25.11.26

43 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 PelieHue TpuroHOMETPUYECKUX 27.11.26
HEPABEHCTB

45 Pentenne TpUroHOMETPUUECKUX 28.11.26
HEPaBEHCTB

46 Pemenne TpuroHOMeTpU4YECKUX 30.11.26
HEPABEHCTB

47 Pentenne TpUroHOMETPUUECKUX 02.12.26
HEPABEHCTB
KoHntponbnas pabora: "I'paduku 04.12.26

48 TPUTOHOMETPUUYECKUX (YHKIUH.
Tpuronomerpruueckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELLICHUS 05.12.26
[OKa3aTeJIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELLICHUS 07.12.26
[IOKa3aTeJIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLICHUS 09.12.26
[I0Ka3aTeJIbHbIX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELIEHUS 11.12.26
[OKa3aTeJIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/BI PELLIEHUS 12.12.26

norapu(pMUIECKIX HEPABEHCTB




54 OcHOBHBIE METO/IbI PELLICHUS 14.12.26
J0rapu(pMHUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IbI PELLIEHUS 16.12.26
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IEI peunieHus 18.12.26
JOrapu(pMHUECKUX HEPABEHCTB

57 OcHOBHBIE METO/IbI PELLICHUS 19.12.26
HMppaloOHaIbHBIX HEPABEHCTB

58 OcCHOBHBIE METO/IbI PELLICHUS 21.12.26
HppaluOHAIILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS 23.12.26
HMppaloOHaIbHBIX HEPABEHCTB

60 OcCHOBHBIE METO/IbI PELLICHUS 25.12.26
HppaluOHAIIbLHBIX HEPABEHCTB

61 I'paduueckue metozs! pereHus 26.12.26
VUPPALMOHAIBHBIX YPABHEHUN

62 I'paduueckue MeTObI pelIeHus 28.12.26
UPPALMOHAIBHBIX YPaBHEHUN

63 I'padmuueckue meToss! penieHus 30.12.26
IOKa3aTeJIbHBIX YPaBHEHUN

64 I'paduueckue MeTObI perIeHus 11.01.27
[OKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peneHus 13.01.27
JOrapupMHUUECKUX ypaBHEHUI

66 ['padmyeckue METOABI peLIeHHs 15.01.27
norapu(pMUIECKIX HEPABEHCTB

67 I'paduueckue MeTo bl pereHus 16.01.27

norapu(pMUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNIbHbBIX U JOrapu(OMUUECKUX
ypaBHEHUH

18.01.27

69

I'paduueckue MeTo Bl pemeHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUI

20.01.27

70

71

72

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbnas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIe U
norapupMHUUECKHEe HepaBeHCTBRA"

22.01.27

23.01.27

25.01.27

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

27.01.27

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aITUCH
KOMIUTIEKCHOTO YHCIia

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMU
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

29.01.27

30.01.27

01.02.27

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH

03.02.27




73 I/I306pa)K€HI/IeUKOMHJIeKCHLIX qrces Ha 05.02.27
KOOPAMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenexu 06.02.27
M3 KOMIIIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii cTernenun 08.02.27
13 KOMIUIEKCHOI'O YHCJIa
IIprmeHeHre KOMIUIEKCHBIX YUCEN IS 10.02.27

81 penieHus: GU3NIECKUX U
reoMeTpUYeCcKuX 3a1a4

2 KonTtponpHas padora: "KomruiekcHbie 12.02.27
yuciua"

83 Harypanbnble u nensie yucna 13.02.27

84 Harypanbnbie u nensie yncina 15.02.27

’5 [IpuMeHeHrne TPU3HAKOB JIETMMOCTH 17.02.27
LIEJIBIX YHCEN

36 IIpuMeHeHne IPU3HAKOB ACIUMOCTH 19.02.27
LEJIBIX YHCEII

’7 [IprMeHeHne NpU3HaKOB ACITUMOCTH 20.02.27
nensix yucen: HOJl u HOK

38 IIpuMeHeHne IPU3HAKOB ACIUMOCTH 22.02.27
uenbix yncen: HOJ[ u HOK

89 IIpuMeHeHne NPU3HAKOB ACIUMOCTH 24.02.27
LEJIBIX YHUCEII: OCTATKH 10 MOLYJIIO

90 IIpuMeHeHne NpU3HAKOB AEITUMOCTH 26.02.27
LIEJIBIX YHUCEN: OCTATKU 10 MOLYIIIO
[IpuMeHeHue pU3HAKOB ACITUMOCTH 27.02.27

91 LeJIbIX YHCell: anroput™ EBkinaa ais

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

01.03.27

93

94

95

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUN

03.03.27

05.03.27

06.03.27

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MpPaLMOHATbHBIX
YpaBHEHUN

10.03.27

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

12.03.27

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMudeckux
yYpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

13.03.27

15.03.27

17.03.27

101

IIpuMeHeHne CUCTEM K PEIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3

19.03.27




pa3nuyHbIX 00JacTell HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 u3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

20.03.27

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTE€MaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs IOJy4YEHHBIX
pE3yJIbTaTOB

22.03.27

104

KonTpoapHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHH"

24.03.27

105

106

107

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI € TApaMETPAMU

26.03.27

05.04.27

07.04.27

108

109

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

HppannonaibHble CUCTEMBI C
napameTpamu

09.04.27

10.04.27

110

IToka3aTenbHbIE ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

12.04.27




111

ITokazarenbHBIE CUCTEMEI C
napamMeTpamMu

14.04.27

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu
Jlorapu(pMuueCcKre CUCTEMBI C
napaMeTpamu

16.04.27

17.04.27

114

TpUroHOMETPUYECKUE YPABHEHHUS C
napaMeTpamu

19.04.27

115

116

TpuroHomeTpru4ecKue HEPABEHCTBA C
napameTpamu

TpuroHoMeTpuyECKrue CUCTEMBI C
napaMeTpamu

21.04.27

23.04.27

117

IToctpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJIEJICH peaTbHbIX
CUTyalMil C MOMOUIbIO YPABHEHUH C
napameTpamu

24.04.27

118

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJIEJIEH peaTbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

26.04.27

119

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJIENIEH peaTbHbIX
CUTYallHUil C MOMOIIBIO CUCTEM
YpaBHEHUH € TapameTpamu

28.04.27

120

121

KonTponbhas pabota: "3anauu ¢
napameTpamu”

[ToBTOpeHnue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

30.04.27

05.05.27




122

[ToBTOpenue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

07.05.27

123

124

125

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEeHmE, 0600IICHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"

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

08.05.27

12.05.27

14.05.27

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpEHME, 0000IICHUE,
cuctemaruzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

15.05.27

17.05.27

19.05.27

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "IIponsBogHas
U €€ npuMeHeHue"

21.05.27

130

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "MHTerpan u
€ro npuMeHexue"

22.05.27

131

132

[ToBTOpenue, 060061ICHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

24.05.27

26.05.27




133 [ToBTOpenue, 06001ICHNE, 1 28.05.27
cucremaTtusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpOJbHAS paboTa 1 1 29.05.27
135 HroroBast koHTpoIbHAs paboTa 1 1 29.05.27
136 [ToBTOpeHwme, 0606LueHI/UIe, 1 29.05.27
cucTeMaTtu3anus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero odopa3oBanusi
pe3yabTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSMHU: PAIMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BemonHATe  apudMeTHYEeCKHe Omepalud ¢ PalHOHATBHBIMH |
' JIEACTBUTEIILHBIMU YUCIIAMH
13 Bomonusate  npuOMMKEHHBIE — BBIYMCICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJIEHUS, AeJIaTh MPUKUIKY U OLEHKY Pe3yJIbTaTa BHIYUCICHUI
OrnepupoBaTh MOHATHSAMU: CTEIEHb C LEJIBIM MMOKa3aTeIeM, CTaH apTHas
L4 dbopma 3amucu JeHCTBUTETHLHOTO YMCIIA, KOPEHb HATYpPaJIbHOU CTENEHU;
’ MCIOJIF30BaTh MOJIXOAIIYI0 (POpMY 3aITUCH JIEHCTBUTENBHBIX YUCEIN s
pElIeHUs] TPaKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX
OnepupoBaTh MOHATUSIMH: CHHYC, KOCHHYC M TaHT€HC TPOU3BOJIBHOTO
1.5 yrila; WCIOJIb30BaTh 3alMCh MPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (DYHKITU
2 YpaBHEHHS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXAECTBO, YpPaBHEHHUE, HEPABEHCTBO, LIETIOE,
2.1 palMoHaIbHOE, UPPaLMOHATILHOE yYpaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
59 BeimonaATe  TIpeoOpazoBaHMs TPUTOHOMETPUUYECKHX BBIPAKEHUNA W
' pemnaTh TPUrTOHOMETPUUYECKHUE YPABHEHUS
BrImonHATE TpeoOpa3oBaHus MENbIX, PAIIMOHAIBHBIX H HPPAIIMOHATBHBIX
2.3 BBIPQXKEHUI W pemaTh OCHOBHBIE THIBI IENbIX, PAIMOHAIBHBIX U
MPpAIMOHATILHBIX YPAaBHEHUW U HEPABEHCTB
)4 [IpuMeHATh ypaBHEHHsS] U HEPABEHCTBA JUIsl PEIICHUS MATEMAaTHYECKHUX
' 3a]1a4 ¥ 3a]1a4 U3 Pa3TUIHbIX 00JacTe HayKu U peaIbHOMN KU3HH
MonenupoBaTh peajbHble CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIPAKEHMSI, YPABHEHUs, HEPABEHCTBA IO YCIIOBUIO 3a]]a4M, UCCIIEI0BAThH
MMOCTPOCHHBIE MOJEIU C HCIIOIH30BAHUEM arapara aireopsl
3 dyHKIMU U Tpaduku




OnepupoBaTh MNOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHus (DYHKIHUH,

3.1 o0nacTb oOIpeneieHus] U MHOXECTBO 3HaueHUd (QyHKUuH, Tpaduk
(GyHKIMH, B3aMMHO 00paTHbIE QYHKITUN
39 OnepupoBaTh MOHATHSAMH: YETHOCTh W HEUYETHOCTh (YHKIUH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
33 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
3.4 Crpoutb W uuTarh TpaQuKH JIHHEHHOW (QYHKUMH, KBaIPATUIHOM
' byHKIMY, cTeneHHONW (QYHKIUU C LIeTBIM [TOKa3aTeIeM
Hcnonk3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCUMOCTEHN MPHU PEHICHUHU 3a/Jad U3 JIPYruX y4yeOHBIX MPEIMETOB H
' peaNbHOM  JKM3HHU, BBIpaXKaTh (QOpMylaMH 3aBHCUMOCTH  MEXIY
BEITMYMHAMU
4 Hauana marematnyeckoro aHanusa
41 OnepupoBaTh TOHSTHSIMH: TIOCICIOBATEIBHOCTh, apupMETHUSCKAs W
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh MOHATHSIMH: OCCKOHEUHO YOBIBArOIIasi T'€OMETpHUYECKast
4.2 mporpeccusi, cymMma OECKOHEYHO  YOBIBAIOIICH  TE€OMETPUUYCCKOM
IIPOrpeccuu
43 3aaBaTh MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MMOCIEIOBATEIBHOCTEH W MPOTrPEecCUid s
’ pelIeHUs pealibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa
5 MHoOkecTBa U JTOTUKa
5.1 OnepupoBaTh NOHATUSAMU: MHOXKECTBO, ONIEPAIIUN HaJl MHOKECTBAMHU
Hcrnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar JJis  OINHUCAHUS
5.2 peaNbHBIX MPOIECCOB U SIBICHUH, PU PEUICHUH 3aa4 U3 IPYTUX YICOHBIX
MPEAMETOB
53 OnepupoBaThb  MOHATHUSIMHU:  OINpPEIEIICHHE, TEOpeMa,  CJEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yjabTara
1 Yucna u BBIYUCIICHUS
OnepupoBaTh MOHATUSIMHU: HATypaJlbHOE, II€JI0€ YMCIIO; HMCHIOJIb30BaTh
1.1 MPU3HAKU JIETUMOCTH LEJBIX YHCEN, Pa3JIOKEHUE Yucia Ha MPOCThIE
MHO>KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OrnepupoBaTh NOHITHEM: CTENIEHB C PALIMOHATILHBIM MOKa3aTeleM




1.3

OnepupoBaTh MOHATUAMHE: JIOTAPU(PM YUCIIA, TECATUYHBIC U HATYPaJIbHBIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MMOHATHSIMH: CHCTEMA JIMHEHHBIX ypaBHCHI/Iﬁ u eé PCUICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEMHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOphl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapara ajareOpsl

OyHkmu u rpadguku
OnepupoBaTb NOHATUSAMU: TNEpUOANYECKAs (QYHKLIMS, HPOMEKYTKU
MOHOTOHHOCTH (D)YHKIIMH, TOUKH IKCTpeMyMa (pyHKIMH, HauOoibllee U

HalMEeHblIIee 3HaueHUs! (QYHKIIMM Ha MPOMEXKYTKE; UCIOJIb30BaTh UX JUIs
uccienoBaHus QyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBaTh NOHATUIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh MX [UIS PEIICHHS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX IUCHUILUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

OnepupoBaTh TOHATUSMH: HEMpPEpPhIBHAS  (PYHKIUSA, TPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ©  (PU3HUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxonuTh  TNpOM3BOAHBIE  3JEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

43

Hcnonb30BaTh  MPOM3BOAHYIO JJIsi  HCCieNoBaHUS — (QyHKIMM — Ha
MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHATH PE3yJbTaThl HCCIEIOBAHUS K
MOCTPOCHHIO TPa(hUKOB




Hcmonp30BaTh MMPOU3BOAHYIO JIA HAXOXKIACHUSA HAWITYYIICTO PCIICHUA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7auax

45 OnepupoBaTh MOHATUSMH: TEPBOOOpa3Has ¥ HWHTErpal; IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbuele  ymcna. OOBIKHOBEHHBbIE M JECATHYHBIE ApoOM, MPOLEHTH,
OeCKOHEeuHble  MepUoJUuecKue  apodu.  Apudmernyeckue  onepauuud  C
1.1 palnMoHaNbHBIMU YUCIIAMH, NTPe0Opa30BaHUsl YHUCIOBBIX BbIpakeHHH. IlpumeHenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTENbHBIE  YMcha.  PanuoHanmpHBlE W HppalMOHAJIbHBIE  YHCIA.
1.2 Apudmeruyeckue onepanuu ¢ JeHcTBUTENbHbIME uuciaamu. [lpuGnmxénnble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CraHmapTHas ¢Gopma 3aruch JEeHCTBHUTEIHHOTO
1.3 yucna. Mcnonp3oBanue moaxonasimed GopMbl 3aucH TeUCTBUTEIBHBIX YHUCEIN ISt
pelIeHns MPAaKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX
14 Apudmernueckuili KOpeHb HaTypaibHOW cTeneHH. [leiicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HaTypajlbHON CTEIEHU
15 CuHyC, KOCMHYC U TaHTE€HC YHCIOBOIO aprymeHra. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YNCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKJIECTBEHHbIE TPe0Opa30BaHUS
2 IIpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE
' TPUTOHOMETpHUECKUE (POPMYIIBI
)3 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. MeTon
MHTEPBAJIOB
2.4  Pemenue Hensix U JpoOHO-pallMOHATIBHBIX YPaBHEHUN M HEPABEHCTB
2.5 Pemrenne nppanimoHanbHBIX YpaBHEHUH U HEPABEHCTB
2.6  Pemenue TpUroHOMETPUUECKUX ypaBHEHUN
27 [IpumeneHue ypaBHEeHHI 1 HEPABEHCTB K PEIIEHUIO0 MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHK1MU U Tpaduku
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
10 O6mactp ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkruu. Hymm dyskmmm.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU




33 CrenenHast GyHKIHS ¢ HATYPAJILHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHU
34 TpuroHnomeTpuyeckasi OKpYKHOCTb, OMPEIEICHHE TPUTOHOMETPUYCCKUX (PYHKIIHMA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
ApudmeTrnueckas UM TeoMeTpUuecKas Mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYECKas MPOrPECCHs. Cymma OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccuu. Dopmysa CI0XHBIX HpOLEHTOB. lcrosb30BaHME Mporpeccuu JUis
pelIeHus pealibHbIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JOTUKa
MHoxecTBO, omnepanuud Haj MHoXkecTBamH. Jluarpammbr DOiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOI'O arfapara JJis OIHUCAHUsl pPEeabHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOoCTH HETbIX YUCEI
1.2 Crenens ¢ pallioOHAIBHBIM MOKa3aTeraeM. CBONWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypajabHbIC JOTapru(OMbI
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 IIpeoOpa3oBaHue BBIpaXEHUN, COAECPIKAIMX JIOTAPU(MBI
27 [IpeobOpazoBanme BeIpaKEHUH, COIEPKAIIUX CTENEHN C PAITHOHAILHBIM
' MoKa3areseM
2.3 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
6 Cucrembl JMHEHHBIX ypaBHEHWH. PelieHne NpUKIAIHBIX 3a7ad C I[OMOMIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl M COBOKYITHOCTH PallMOHAIBHBIX YPABHEHUM U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHUW, CHUCTEM M HEPABEHCTB K PEIICHHI0 MaTeMaTHUYECKHX
' 3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTeil HAyKU M pealbHOM KU3HH
3 OyHK1IUU U Tpaduku




Oynkius. [lepuoanyeckne (yHkmuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl (GyHKIUHM. HawmOosblliee W HavMEHbIIEe 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH

34 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpblE€ BO3HHUKAIOT MPHU PEUICHUM 3aJad U3 JAPYruX y4eOHBIX
IIPEAMETOB U pEaIbHOMN JKU3HU

4 Havana marematuyeckoro ananusa

4.1 HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB

4.2 [IpousBonnas ¢pynkiuu. ['eomerpuueckuii U GU3NYECKUN CMBICIT IPOU3BOIHOM

43 [IpousBonHbie 3neMeHTapHbIX (QyHKUMNA. DOpMySbl HaXO0XKAECHUS MPOU3BOIHON

' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIHI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
IIpumeHeHne NpOM3BOAHOM ISl HAXO0XKICHUS HAWITYUIIETO PELIEHUS B IPUKJIAHBIX

4.5 3aavax, IS OINpeJeNieHHs CKOPOCTH IMpolecca, 3aJaHHOro (GopMysnod WU
rpaduKoM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

47 WuTerpain, ero reomeTpudeckuil 1 pu3ndeckuii cMbIci. Berunciaenue uarerpana no

dbopmyne HetoTona — JleitOuuiia




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI CpeIHEro 001Iero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (JOPMYJIMPOBKH; IPUMEHSATH UX; yMEHUE (POpMYyITUpOBaTh
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYKICHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MMOIMHOXECTBO, ONEpalliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHbIX MPOLIECCOB U SBJICHUHN U NPU PELICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C LIEBbIM MOKa3aTellieM, KOPeHb HATypalbHOW CTENEHH, CTEIICHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, palOHATBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
olmiee KkpaTHOE, alropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa3OBaHI/I$I BBIpa)KeHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, mpeoOpazoBaHus JPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, FCOMETpUUYECKast IPOrpeccusi, 0ECKOHEYHO
yObIBaroIasi  reoMeTpUYecKas  MpOTpeccusi; yMEHUE  3a/aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCU KOMIUJIEKCHBIX 4Hcell (reoMeTpudecKas, TPUTOHOMETpUYECKast 1
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMH: pPALOUOHAIBHBIC, WPpalMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUSA MATEMATUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HEMpepbIBHAsA (PYHKIIMS, aCUMIITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOAUTh HaMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (PYHKLUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHKUEM amiapara MaTeMaTH4YeCKOTo
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaina; MpuBOAUTH INPUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIUS,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX YUEOHBIX IPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOYKECTBA PELICHUH ypaBHEHHIA, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCIIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAIIMI0O C TIOMOMIBIO TaONUIl H JAMarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHHUS W JIMHEHHOU

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyeCKUX METO/OB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITUH; YMEHHE ONEPHUPOBATH
MNOHATUSIMM: CllydyaiiHasi BeNWYMHA, paCHpe]elieHue BEpPOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BeNMYMHBI, (QYHKIMM pacOpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, TIOKA3aTeJbHOTO W HOPMAJIBHOTO paClpe/eieHui;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUYHBIX HCCIEAOBAHUN; YMEHHE MPHUBOIUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSIX; YMEHUE ONEPUPOBATh MOHATUSMU: COUETAHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEATBbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHI:IfI pe3yiabTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCT MPSMBIX M IJIOCKOCTEH, YroJ
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnun 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHUE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBI MHOTOIPAaHHHUK, CEYCHHE MHOTOTPAHHHMKA,
KyO, mapamienenunen, NpusMa, NUpampaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, LHIUHIApa, 00bEM KyoOa,

MPSIMOYTOJIBHOTO Tapajlieenunena, NUupaMuibl, MPU3MbI, LUIHHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUsI KOHyca M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI B MOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MpHU3HAKaX reOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HCIOJIh30BATh T'COMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(nmuHA, yroJ, MolmaAb, O0BEM, IMIOMAAb MOBEPXHOCTH), HCIONB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOIIOGHBIX (I)I/Il"yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MAaTEMaTUKA B W3YUYEHUU MPHPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Hucna u BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpAIBHOW cTeneHu. JeicTBus ¢ apudMeTHIecKuMu
' KOPHSIMH HaTypajIbHOU CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTaHTE€HC YKCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmkéHHbIe BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpakeHUI
1.9 KowmmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1pOOHO-paIlHOHAIBHBIC YPABHEHUS
2.2 WppannoHanbHble ypaBHEHUS
23 Tpuronomerpuieckrue ypaBHEHUS
24 [TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. ONpeaeInTellb MaTPUIIBI
3 OyHKIMU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

31 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 71-O1 CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMsI IOCIIEI0BATENLHOCTEN
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHOX€eCTBa U JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBamMH. J{narpammel Ditepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
AnrebOpa u Hadana MmaTematudeckoro ananu3sa, 10-11 kmacce/ Anumos 11LA.,
Konsrun FO.M., TkaueBa M.B. u np., Akiinoneproe obmectBo «M3aaTenbcTBo
«IIpocsemienue»

* Maremartuka. Anrebpa 1 Hayajia MaTeMaTHICCKOTO aHAIN3a; YIIIyOJIeHHOE
obyuenue, 10 knacc/ Mepzmsk A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonbckoro B.E., O6mecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHOE 00I11ECTBO
«3marensctBO «lIpocBenienre»

* MaTtemaruka. AnreOpa U Hauajla MaTeMaTHYECKOT0 aHAJIN3a; YIIIyOJIeHHOE
oOyuenue, 11 knacc/ Mepznsik A.I'., Homuposckuii J[.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O61ecTBo ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
M3narensckmii ienTp « BEHTAHA-I'PA®y; AknimoHepHOE 00IIIECTBO

«M3parensctBO «IIpocBenienne»

METOIANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Maremaruka: anreOpa 1 Hayajla MaTeMAaTUYECKOTO aHan3a, reomeTpusi. Anredpa
¥ HaYaJla MaTeMaTu4eckoro ananusa: 10-i kmacc: yriryOJIeHHBI ypPOBEHbD:

CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl: yueOHoe mocobue/ A. I'. Mep3msik, B.



b. [Tonouckwuii, E. M. Pabunosuy, M. C. fAxup. - 5-¢ u3n., - Mocksa:
ITIpocenienue, 2023

Matemartuka: anrebpa i Hayajia MaTeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anrebpa 1 Hadanma MaTeMaTudeckoro aHaimsa: 11-if kmacc: yriyOJIeHHBIH
YPOBEHbB: CAMOCTOSTEIHHBIC U KOHTPOJIbHBIE pabOThI: yueOHOe mocodue/ A. T
Mepaisik, B. b. [Tononckuit, E. M. PabunoBuu, M. C. Axup. - 4-e¢ u3n., - Mocksa:

[Ipoceemenne, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



MOAYJIb «'EOMETPUS» (204 1)
MNOACHUTEJBHASA 3AIINCKA

['eoMeTpus siBNIsIeTCA OHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KaK O0OECIEYMBAET BO3MOXKHOCTb W3YYCHUS TUCIUIUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILIUICHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00 YHAIOITUIMUCS
MOHSATUMHBIX OCHOB TI'€OMETPUH, MPHU JOKA3aTEIbCTBE TEOPEM H IOCTPOCHUU
LEMOYKH JJOTHYECKUX YTBEPKIACHUHN MPHU PELICHUHA T€OMETPUUYECKUX 3aa4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHUH 334 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (DU3NYECKUX 3a]1aY.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE WHAMBUIAYAJIBHBIX CHOCOOHOCTEN 00ydJaromuxcsi npu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
nHpopMaTHKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO IPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpbHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATUIHOTO armapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JI0Ka3bIlBaTh TEOPEMbI M HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSATh, TPOBOJNTH 10KA3aTEIIbHBIE PACCYKACHUS B XOJI€
pEILIEHHs] CTEPEOMETPUYECKUX 3alad MU 3aad C MNPAKTUYECKUM COJIEpPKAHHEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



00OCHOBaHHUU MaTEeMaTHUECKHUX YTBEPXKJICHUN U POJIM aKCHOMATUKU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/ICpXKATEIbHBIMHA JHHUSAMH yueOHOro Kypca «['eomerpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJICHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISIONIeH yueOHOro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajlIe/IbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, BYTPaHHBII
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JUJIs1 TPEXTPAHHOTO yTJIa.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS TMPAaMU/IA U TPABUIIbHBIN TETPAdIp, KyO. IIpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA](b OCHOBaHMM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPDAHHMKE: CHMMETpUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE MpPOU3BEIIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHSATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaabh chephl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOus, romorteTus. Pemienue 3amad Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U POXOJAILIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. I[IpsAMoyrompHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
0a3ucy. KoopanHaTHO-BEKTOPHBIA METO/ IPU PELICHUH T€OMETPUUECKHX 3a/1au.

J/IBUKeHNsI B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (PUTYP.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, MPEICTABICHUE O MATEMAaTHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U CSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33]1a4 MAaTEMAaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa YKOJOTUUECKUX MPo0JieM, OpUeHTAIUs
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOH KaK CPEJCTBOM MTO3HAHUSI MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJISAITH M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /7151 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUH;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BAapUAHTOB peIlEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEACTaBIATh €€ B Pa3iIMyHbIX (Popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAIEJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIBTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECIOBAaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PEUICHUS 3a/1a4i, BHIOMPATh CIOCO0 pEIIeHHs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUHU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IAThH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHNBATh KA4€CTBO CBOETO BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MaTeMaTUYECKUX PACCYKICHUN;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TIpH3Ma,
nupamuja, NpsMOYToJIbHBINA Mapajuiesenumnes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYp HA IJIOCKOCTb, BBIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKUX 3aJad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIIME TPOrpaMMHBIE CpPEICTBA U  JJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPHUMCHATHh TOJY4YCHHBIC 3HAHMS HAa TPAKTUKE: CpPaBHUBATh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C MCHOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C I[UIMHIPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpaileHus (LMUIUHAP, KOHyc, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJ BpallCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpPa30BbIBATH HH(OpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BpAlllCHUs: CEYEHUs LMIMHIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYILEH MIT0OCKOCTH;



JIOKA3bIBATh T€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUM H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pPEaJbHbIE CUTyallMd, NPUMEHSITh HM3YYCHHBIE MOHSTHUA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh OCTPOEHHBIE MOJIENN C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEeOopeM, armmapara aireopbl, peuiaTh
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnionokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl M pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BekTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKast TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 |
CHUCTEMaTHU3aIlUs 3HAHUH
O6bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHwME, 0606HI€HI:I€ " 17 )
CUCTEMaTH3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE paBUIIa U300paXKEHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEepeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

01.09.26

01.09.26

03.09.26

08.09.26

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX O0HEKTOB

08.09.26

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

10.09.26




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

15.09.26

10

11

12

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U ITIOCKOCTEH B IIPOCTPAHCTBE.
O003Ha4eHUS IPSMBIX U TUIOCKOCTEH

N306paxkeHne ceyeHunit mupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 Ux
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYE€HHBIX TIOCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUN
pa3HBIMU IIBETAMHU

N300pakeHune ceueHuil nupamMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
ITOJIYYEHHBIX MJIOCKOCTEM.
PackpamnBanne nocTpOEHHBIX CEYEHUN
pa3HbIMU LIBETaMU

N300pakeHune ceueHuil nmupamMusl, Kyoa
U IPU3MBI, KOTOPBIE IPOXOAT Uepe3 UxX
pé6pa. N3o0pakeHue nepeceueHust
MTOJTYYEHHBIX MJIOCKOCTEM.
PackpammBanne NoCTpOEHHBIX CEYEHUIN
pa3HbIMH LIBETaMU

15.09.26

17.09.26

22.09.26

22.09.26

24.09.26

13

N300paxenune ceyeHuit nupamuibl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. Nzo0OpaxkeHune nepeceueHust

29.09.26




IIOJIy4E€HHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEUYECHUN
pa3HbBIMU LIBETaMU

14

15

16

Merton cnenoB i HOCTPOCHUS CEUECHHUH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUIA.

CaoiicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

Meroa cieoB IJist TOCTPOSHUS CEUYSHUH.

CBoiicTBa nepeceueHuid MpsIMbIX U
IIJIOCKOCTEN

29.09.26

01.10.26

06.10.26

17

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMHCh 111aroB
MIOCTPOEHUS

06.10.26

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHUS

08.10.26

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MOCTPOEHUS

13.10.26

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(eI‘/'I M 3aIIMCh 111aroB
MTOCTPOCHHUS

13.10.26




21

[ToBTOpenue nnanumerpun: Teopema o
MIPOIOPLHUOHANIBHBIX oTpe3kax. [Tlonodue
TPEYroJbHUKOB

15.10.26

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pazsutus
IJITAHUMETPUHU U CTEPEOMETPHH

20.10.26

23

24

25

26

27

Kontposnbnas pabora "AKkcruombl
crepeomerpun. Ceuenus"

B3anMHoe pacnonoxxeHue npsmbIx B
npocrpancTse. CKpenBaronyecs
npsiMble. [Ipu3Haku ckpemuBaromuxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€IVMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NMPSMOM, IPOXOAILEH uepes
TOYKY IPOCTPAHCTBA U HE JIeKaleH Ha
JaHHOM npsmoi. Jlemma o nepeceueHun
mapajlyICJIbHBIX MPAMBIX IIJIOCKOCTBIO

[TapannensHOCTb TpeX HMpsiMbIX. Teopema
0 TpEX mapauIeNIbHBIX NpsAMbIX. Teopema
0 CKpEIIMBAOIINXCS MPSIMBIX

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA apaJJIEILHOTO
npoektupoBanus. 300pakeHue pa3HbIX
(buryp B nmapayieIbHON MPOSKITNN

20.10.26

22.10.26

03.11.26

03.11.26

05.11.26




28

[MenTpansHas npoekuus. Yroiui ¢
COHAIPAaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

10.11.26

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
pacnonomeHHeM HpHMbIX B
IIPOCTPAHCTBE

10.11.26

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajyIeJIbHOCTU IPSMON U MJIOCKOCTH.
CaoiicTBa napamienbHOCTU IPSIMOH U
IJIOCKOCTH

12.11.26

31

FGOMCTpI/ILIeCKI/IC 3aJa4l Ha BBIYHCIICHUEC
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

17.11.26

32

33

34

35

[TocTpoeHue ceueHus, MPOXOASIIETO
Yyepe3 JaHHYIO MPSIMYI0 Ha YepPTEeXe U
MapaJyIeIBLHOIO IPYrou npsimoil. Pacuér
OTHOIIEHUI

[TapannenbHas NpoeKuUs, IPUMEHEHNE
U1 IOCTPOEHMSI CEUeHM KyOa 1
napauienenumnena. CeoncTaa
napajuiefienune1a u IpusMbl

[TapannensHblie miockoctu. [Tpu3znaku
MapajieTbHOCTH JBYX IJIOCKOCTEH
Teopema o0 mapaieIbHOCTH U

CANHCTBCHHOCTH IIJIOCKOCTH,
HpOXO,[[SIH.ICfI qepe3 TOUKY, HC

17.11.26

19.11.26

24.11.26

24.11.26




MPUHAJICHKALLYIO TAHHOM NIJIOCKOCTH U
CJIIEICTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIeIbHOCTH MPSIMBIX IIEpECEUEHUs
IIpH NCPCCCUCHUH ABYX MapaJlJICIIbHBIX
IIJIOCKOCTEM TpeThen

26.11.26

37

CaoiicTBa napajuiebHbIX MIJIOCKOCTEH:
00 oTpe3Kax mapauIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTY MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSMH

01.12.26

38

39

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

01.12.26

03.12.26

40

CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajesenumnea

08.12.26

41

42

43

Beruucnenue JUIH 0Tpe3KoB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenure/ie

IlepnieH IUKYIAPHOCTD NPSMOU U
minockocty. [IpusHak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

IlepnieH IUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
MIEPIEHIUKYIISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

08.12.26

10.12.26

15.12.26




Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH

44 15.12.26
yepes TOYKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockoCTH U EPIIEHIUKYIIAPHBIE UM 1712.26
IpsAMBIE B MHOI'OTPaHHUKAX

46 [InockocTH U nepreHINKYIIpHbIE UM 92.12.96
NpsAMBIE B MHOI'OTPaHHUKAX
[IeprienaAuKymsp U HaKJIOHHAS.

47 [TocTpoeHune nepnesauKyIsapa u3 TOUKU 22.12.26
Ha OpsAMYIO
[lepneHuKyIsp ¥ HAKJIOHHAS.

48 [TocTpoeHune nepnesauKynspa u3 TOUKU 24.12.26
Ha OpsAMYIO

49 Teopema 0 TpEX nepneHANKyIIpax 29.12.26
(npsiMast u oOpatHas)

50 TeopeMa 0 TpEX nepHeHAUKYIIApax 96.12.96
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpenBaromuMHUCs 12.01.27
MPSAMBIMU
[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 MTOMOIITBIO MEPIEHANKYJISIPHBIX 12.01.27
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE 14.01.27
[Toctpoenue ceuenunii kyoa, MpU3MBlI,

54 MPaBUIBHOM TUPAMUJIBI C TIOMOLIBIO 19.01.27

OpTOFOHaHBHOﬁ IpOCKINHU




55

[TocTpoenue ceueHuii Kyoa, IpU3MBI,
MPaBUWJILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHON TPOEKINH

19.01.27

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctu
CUMMETPUI B MHOTOTpaHHHUKAX

21.01.27

57

58

[Ipu3Hak neprneHIuKyIapHOCTH MPSIMON
Y TIJIOCKOCTH KakK CIIEJCTBUE CUMMETPUU

IIpaBuiibHBIE MHOTOTpaHHUKHU. Pacuér
pacCTOsIHUM OT TOYKHU J0 IIIOCKOCTH

26.01.27

26.01.27

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

28.01.27

60

61

CriocoObl OIyCTUTb NEPIIEHANKYIISAPBI:
CUMMCETpUA, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

CaBur no HemapaienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUM

02.02.27

02.02.27

62

Kontponbnas padota "B3zanmuoe
pacrosoKeHue NPSMbIX U TNIOCKOCTEN B
npocTpaHcTae”

04.02.27

63

[ToBTOpEHME: Yyroa Mexay NpsMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

09.02.27

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCH IIPAMBIMU B
MIPOCTPAHCTBE

09.02.27




65

['eomeTpuueckne METObI BHIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

11.02.27

66

67

68

69

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yIja

[TeprieHAMKYSAPHBIE TIJIOCKOCTH.
CaolicTBa B3aMMHO MEPIECHANKYIISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTEM
MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH

[IpsiMoyronbHbII Mapauienenunesn; Kyo;
U3MEpPEHUs1, CBOMCTBA IPSIMOYTOJIBHOTO
napaesenumnena

16.02.27

16.02.27

18.02.27

25.02.27

70

Teopema 0 tMaroHany NPsMOYTOJIBHOTO
napajiesIenuIe1a v CIeICTBUE U3 Hee

02.03.27

71

72

73

CTCpCOMCTpI/I‘ICCKI/Ie " IPpUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeI CKpCHIUBAOIHECA
MpsAMBIC, ITAPAJUICIIBHBIC INIOCKOCTHU B
CTaAaHAAPTHBIX MHOTOI'paHHUKAaX

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYyaUIAX

02.03.27

04.03.27

09.03.27




74

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpXMOﬁ J0 IIIIOCKOCTH

09.03.27

75

Beluncnenue paccTossHUNA MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IJIOCKOCTH

11.03.27

76

77

78

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIs
TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yrila

DneMeHTHI CPepUuyecKoil reOMEeTpHH:
reojie3nYecKue JIMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosaHus"

16.03.27

16.03.27

18.03.27

79

80

81

Cucremaru3zanus 3SHaHUH
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

[Iupamupa. Bunsl nupamua. [lpasunsHas
nupamuaa

[Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npuszma

23.03.27

23.03.27

25.03.27

82

83

84

[IpsiMoit napainenenunen,
MPSIMOYTOJIBHBIN Mapajuieenunen, Kyo
Beinykiieie MHOrorpanHuku. Teopema
Olinepa

Beinykieie MHOTOrpanHuku. Teopema

Oiinepa. [IpaBunpHbIe 1
IIOJIYIIPaBUJIbHBIE MHOTOI'PaHHUKHU

06.04.27

06.04.27

08.04.27

85

Kontponbnas padota "MHuororpanHuku”

13.04.27




IlonsTue BCKTOpAa Ha IIJIOCKOCTHU U B

86 1 13.04.27
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 15.04.27
88 Pa3zHocTh BEKTOpPOB 1 20.04.27
89 [IpaBuno mapasmienenumnena 1 20.04.27
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 22.04.27
Paznoxenue BexTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1 27.04.27
IJI0OCKOCTH
92 CkansipHoe pou3BeJICHUE 1 27.04.27
93 Brruncnenue yria Mexxy BEeKTOpamMu B 1 29.04.27
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 04.05.27
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMU 1 04.05.27
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1 06.05.27
97 IIpocreiimme 3aaa4n ¢ BEKTOPaMHU 1 11.05.27
98 O060011eHre U cucTeMaTU3alys 3HaHUH 1 11.05.27
99 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 1 13.05.27
100 WroroBas koHTpoJsibHas paboTa 1 18.05.27
101 HToroBast KOHTpOJIbHASA paboTa 1 18.05.27
102 O06001eHre U cucTeMaTr3aIis 3HaHU 1 20.05.27
OBUIEE KOJIMYECTBO YACOB I10 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
IToBTOpenue Tembl "KoopauHaTtel
1 BEKTOpa Ha MJIOCKOCTH U B 1 01.09.26
npocTtpaHncTae”
) [ToBTOpenue Temsl "CkansgspHoe 1 01.09.26
IpOM3BEIEHNE BEKTOPOB" T
3 [ToBTOpenue temsl "Boruncnenue yria | 03.09.26
MEXJly BEKTOpaMH B IIPOCTpaHCTBE" T
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1 08.09.26
IPOXOJAIIEH Yepes ABE TOUKU" o
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 08.09.26
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax o
6 YpaBHEHHE INTOCKOCTH, HOPMAJb, | 10.09.26
ypaBHEHHE TUIOCKOCTH B OTPE3Kax o
7 BekropHoe npousseneHue 1 15.09.26
2 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE | 15.09.26
POrPaMMHUPOBAHHE o
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE | 17.09.26
IpOrpaMMHUPOBaHKE o
10 AHaMTUYECKHE METO/IbI pacyéra yria | 52.09.26
MEXy MPSIMBIMH B MHOTOTpaHHUKAX o
1 AHanUTHYECKHEe METO/IbI pacuéTa yria | 22.09.26
MEK/TY IUIOCKOCTSIMHA B MHOTOIPaHHUKAX o




dopMyia pacCTOSIHUSA OT TOYKH 10

12 24.09.26
IIJIOCKOCTH B KOOpJMHATAX
Haxoxnenue paccTosstHUM OT TOYKHU 710

13 29.09.26
TUIOCKOCTH B KyOe
Haxoxnenue paccTOSIHUN OT TOYKHU JI0

14 P 5 29.09.26
MJIOCKOCTH B IPABUIIBHOW MUPAMU/IC
KonTtponpHas pabora "AHanuruveckas

15 | 01.10.26
TeOMETpHUS
CeueHust MHOTOTPAHHUKOB:

16 06.10.26
CTaHJapTHBIE MHOTOTPAHHUKHU
CedeHusi MHOTOTPAaHHUKOB: METO/T

17 06.10.26
CIIEOB
CeueHust MHOTOTPAHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUEHUS 08.10.26
MPSMBIX U TJIOCKOCTEH
[TapanienbHbIe TIPSIMBIE U TJTIOCKOCTH:

19 13.10.26
napajieIbHbIe CeUeHUs
[TapannenpHbIe TPSIMBIE U TNIOCKOCTH:

20 . . 13.10.26
pacy€T OTHOIICHUI
[TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH:

21 YIJIBI MEK1Y CKPEIIMBAIOIIUMHUCS 15.10.26
IPSIMBIMU
[TeprieHTUKYIIIpHBIC TIPSIMBIC U
IUIOCKOCTH: CTAHAAPTHBIE ITaphl

22 P p 20.10.26

NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsipHbIE NIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

20.10.26

24

[IepnieHauKyIsIpHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

22.10.26

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJIBHUKOB, ()OPMYJIBI JJIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIJIsI
TJI0IAJIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JJIsI
TJI0IAIeH, COOOpaKEHUS 1O 100MS

03.11.26

03.11.26

05.11.26

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moa00us

10.11.26

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUs TOT00Ms
Konrponsnas pabdora "[ToBropenue:

MHOT'OI'PAHHUKHU, CEYECHUS
MHOT'OIPAaHHUKOB"

O61éMm Tena. OObEM MPSIMOYTOIBHOTO
napaJenenuneaa

10.11.26

12.11.26

17.11.26

32

3amaun 06 yaBOCHHH Kyda, O
KBaJ[paType Ky0a; 0 TPHCEKIIUU yriia

17.11.26




33

CrepeoMeTrpuueckre 3aauu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

19.11.26

34

[Ipukiianueie 3a1a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napajuiejenumnesia

24.11.26

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
IPU3MBI

24.11.26

26.11.26

37

[puxiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

01.12.26

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brrunciienne 006EMOB TEJ ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00BEMOB TUPAMU] C
O0IIUM YTIIOM

01.12.26

03.12.26

08.12.26

41

®opmyna 00bEMa NUpaMuabL.
OTtHomeHne 00BEMOB TTUPAMUT C
OOIIUM YTIIOM

08.12.26

42

43

CrepeoMeTprUYEeCKHE 3a/1a4i, CBSI3AaHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC
¢ 00bEMaMH TUPaAMUJIBI

10.12.26

15.12.26




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM 15.12.26
MIPU3MBI
ITpuxmagusie 3agaun o teme "OO0bEMBI

45 P . 17.12.26
Ten", cBs3aHHBIE ¢ 00BEMOM MUPAMHUIBI
[Ipumenenue 06bEMOB. Beruucienue

46 22.12.26
PACCTOSIHUS 70 TJIOCKOCTH
KonrponsHas padora "O0bém

47 P pa 22.12.26
MHOTOI'PaHHHKA
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM 24.12.26
MOBEPXHOCTH

unaaap. IpsamMoit KpyroBou HUIHHAD.

49 1 AP- 1P pyr H AP 29.12.26
[Imomaae MOBEpXHOCTH HUAIUHIPA
Konunueckast moBepxHoCcTh, 00pas nue

50 § P pasyrom 29.12.26
KOHHYECKOU noBepxHoctu. Konyc
CeueHue KOHYca MI0CKOCTBIO,

51 . 12.01.27
napauieIbHOM MIOCKOCTH OCHOBAHUS
VYceuéunslii konyc. M300paxkenue

52 y P 12.01.27
KOHYCOB M YC€UEHHBIX KOHYCOB
ITnomans 6OKOBOH ITIOBEPXHOCTH U

53 H f[ p 14.01.27
MOJIHOM TOBEPXHOCTU KOHYCa
[Tmomane OOKOBOH IMMOBEPXHOCTH U

54 HI . P 19.01.27
MIOJTHOM TTOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha
JIOKa3aTeJIbCTBO U BEIYHCIICHHE,

55 19.01.27

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHEM CEUCHHI IIUIIMH/IPA,
KOHYycCa

21.01.27

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

26.01.27

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

26.01.27

28.01.27

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3o0paskenue mapa

02.02.27

61

62

[Tepeceuenue cdepsl 1 mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

02.02.27

04.02.27

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuueckre 3aauu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKre 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHHEM MX CEUSHHH TIIOCKOCTHIO

[MpuknagHble 3a1a4K, CBSI3aHHBIE CO
cdepoii u mapom

09.02.27

09.02.27

11.02.27

16.02.27




[ToBTOpPEHME: OKPYKHOCTH Ha

67 IIJIOCKOCTH, BEIYHCIICHUS B OKPY>KHOCTH, 16.02.27
CTaHJAPTHBIC MTOA00US
Pasznnunble KOMOMHALIMY TEN BpallleHUS

68 . pail 18.02.27
Y MHOTOIPAaHHUKOB
3amaun o TeMe "Tena U MOBEPXHOCTHU

69 8 . P 25.02.27
BpaIeHus
3amaun o TeMme "Tena 1 MOBEPXHOCTHU

70 A . P 02.03.27
BpaIcHus
Konrpoasnasg padora "Tena u

71 P P : 02.03.27
MOBEPXHOCTHU BpaICHUs
O0bpéM mnuHapa. Teopema 00 00BEME

7 1T Ap P 04.03.27
PSMOTO IWJIMHAPA
Brruucienne 00bEMOB TEN ¢ IIOMOIIBIO

73 onpeaenéHHoro unrerpaita. Oobpém 09.03.27
KOHYyca
ITmomamy OOKOBOI U ITOJIHON

74 ez 09.03.27
MOBEPXHOCTH KOHYyCa
CrepeomeTpuyecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BbEMOB IIMIIMH]IPA, 11.03.27
KOHyca
[Tpuknangeie 3agayn 0o teMe "OObEMBI

76 PHIIaR 8 L 16.03.27
Y TUIOLLAU TTIOBEPXHOCTEH Tel
O0BEM 11apa 1 MapoBOTO CEKTOpA.
Teopema 00 00wéme mapa. [Lmomans

77 P P tHan 16.03.27

cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, [apoBOr0 CETMEHTA U IIapOBOT0
CeKTopa

78

[Ipuknanseie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXKTy TUIOIIAIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

18.03.27

79

[TomoOHBIE TENa B IPOCTPAHCTRBE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC
C BBIYUCIICHUEM 00BEMOB TET
IJI0IaIe MOBEPXHOCTEN

23.03.27

80

81

82

&3

KonTtponbnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBM>KEHHMS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoNCTBa IBUKEHUIN

Buael nBukeHH: napauieIbHbIN
IIEPEHOC, LIEHTPAJIbHAs! CUMMETPHUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

23.03.27

25.03.27

06.04.27

06.04.27

84

&5

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUXKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”

08.04.27

13.04.27




86

87

Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"BekTopsl B npocTpaHcTBe"

13.04.27

15.04.27

88

Ob6o6maromee mosropenne 11 moHsTHit
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

20.04.27

&9

Ob6o6maromee mosropenue 11 moHsTHii
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"

20.04.27

90

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

22.04.27

91

O6o06matomiee moropenue 11 monHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

27.04.27

92

O6o06matomee moTopenue 11 moHsTHIt
1 MeTo/10B Kypca reomerpun 10—-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI1:

27.04.27




"TTnomany MoBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas KoHTpOJbHAS paboTa

HroroBast KoHTpoJIbHAs paboTa

29.04.27
04.05.27

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX MH)XKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTus CTEpeOMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

04.05.27

06.05.27

11.05.27

11.05.27

13.05.27

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

18.05.27

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU

18.05.27




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

102

Hcropus pasBuTHs CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

20.05.27

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kona
MpPOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHCpHpOBaTL MMOHATHUAMMU: TOUKA, IIpAMad, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHUH
r€OMETPUYECKHX 3a/1a4

OnepupoBaTh MOHATUSMU: TAPAJUIETLHOCTh W MEPIEHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIONIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yrojl, TpaHU JABYI'PAHHOTO YIJIa,
peOpo ABYrpaHHOIO yIIia, JUMHEWHBINH Yrojl ABYIPaHHOIO yIa, FpaaycHas
Mepa JBYTPaHHOIO yIia

OnepupoBaTb MOHATHUSMU: MHOTOIPDAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK

Pacrnio3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPaHHUKOB (MHMpamuja, MpU3Ma,
PSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKauuy  (BBIIYKJIbIE W HEBBINYKJIblE  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPDAHHMKH, TIpSMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJuIeIeUIe /bl

7.9

7.10

OnepupoBaTh MTOHATUSIMH: ceKymas IJIOCKOCTB, CEUCHHE
MHOT'OIPAHHUKOB

OOBICHATH IMPUHIIUIIBL NOCTPOCHUA ceueHU MHOT'OIr'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICI0B

7.11

Ctpoutp cedeHHMs] MHOTOIPAaHHHUKOB METO/JOM CJIEJIOB, BBINIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiaM
WIM aJTOpUTMaM, MPUMEHSS WM3BECTHbIE aHAJIUTUYECKHUE METONbl IpH
pElIeHWH CTAaHJIAPTHBIX MaTEeMaTHMYeCKUX 3a/Jady Ha BbIUHCICHHE
PACCTOSIHUM MEXIy JBYMS TOUKaMH, OT TOYKHU JI0 MPSMOH, OT TOUYKHIO
MJIOCKOCTH, MEXK/Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH O oOpasiaM
WIN aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHATMTHYECKHE METOABI TPH




pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPAMBIMH, MCKIY HpHMOﬁ 1 IINIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MNpeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckre (BakThl Ui PEIICHUS CTEPEOMETPUUECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 IIpuMeHATs mpocTEeWIIMEe NPOrpaMMHBIE CPEACTBA U IIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATh PEaJbHbIE
CUTYyallMU U TPUMEHSATh U3YUYECHHbIE MIOHSTHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTH4ecku  cHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIHUPOBATH
7.20 pEalbHbIE CUTYallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allapara
anreOppl, peumaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero odopa3oBaHust
pe3yJbTara
6 I'eomeTpus
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6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
I1apOBOTO C€J105, LIAPOBON CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXKTY TUIOIIISIMH ITOBEPXHOCTEH M 00BbEMaMHu
MOAOOHBIX TEN
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N300paxarh u3yyaemble (UTYypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
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6.11
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BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS TeI
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumensTh reomeTpuueckue (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
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Haxoauts cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMHU, CKaJspHOE MPOU3BEICHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpANHAT
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Pemate mpocreiiimme reomeTpuuecKe 3a1a4i Ha TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiate 3amaud Ha [OKa3aTEIhCTBO MAaTEMAaTHUYECKHUX OTHOIICHHH M
HaXO0XICHUC I'COMECTPUICCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BCCTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIIMe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealibHbIE CUTYyallMH Ha S3BIKE T'€OMETPHUH, HCCIEAO0BATH MOCTPOCHHbBIC
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlaul, CBSI3aHHBIE C HAXOXKJIECHUEM
T€OMETPUUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe pacnosnoxkeHue OpsMBIX B [POCTPAHCTBE:  IEpPECEKaIoLIUecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHeHZ[I/IKy.]UIpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMEPINCHAUKYIAPHBIC TMPAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApAILJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYISIPHON
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTHIO, IBYTPAHHBII
yroJ1, IMHEWUHBINA YroJl ABYTpaHHoro yria. [leprneHiukynsip u HaKJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepHeHANKYIsIpax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTIOIDAaHHUKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. I[lpusma: n-yronpHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
TOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroJabHbINA Mapaienenumney
u ero cBoiictBa. [lupamuaa: n-yronpHas nupaMmuja, TpaHd U OCHOBaHHUE MUPAMUIBbI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl NpuU3Mbl W nOUpaMuibl. [IpaBUiIbHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpHU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, IPSMOHL, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  IUpaMMJaxX, HapajuleJenunenax, IMpaBUIbHBIX
MHOI'OTPaHHHUKAX

7.6

Boruncnenue »1€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TMPSMOW TPU3MBI, ITUIOMIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MpsiMON mpu3Mbl. [1ommans 60koBoi
IIOBEPXHOCTH U IIOBEPXHOCTH MpPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOIICHUST MEKAY TUIOIIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON moBepXHOCTU. Llunuuap: ocHOBaHMS U OOKOBasl MOBEPXHOCTH,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymoolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOMW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, 1MaMeTp, oAb MoBepXHocTu cheprl. Bzanmuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tiomnans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanuu Tten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHMK, WIIM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSIMOYTOJIBHOTO Mapaijenenunena M cieActBus u3 He€. OO0bEM LWIMHApA,
KoHyca. O0BEM 1apa u miomaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEJ

Ceuennss nuiauHApa (MapauielbHO M NMEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUSHHs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHHEe U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMmoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreitimne 3amauri B KOOpAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMmeHue GopMyIHpoBaTh U OMNEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NpPHU3HAK, JOKA3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU PpEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMHU: MHOKECTBO, MMOIMHOXECTBO, ONEpalliy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCaHUs PealbHbIX MPOLECCOB U SBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX MPEeIMETOB; YyMEHHE
ONepupoOBaTh NOHATUIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypallbHOE YHCIIO, IIEJI0€ YHCIIO,
CTETeHb C LIEIbIM MOKa3aTelieM, KOPeHb HAaTypallbHON CTENEeHH, CTEIeHb
C palMOHAIBHBIM  TIOKAa3aTejeM, CTeNeHb C  JICHCTBUTEIHHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHCIIA, OCTATOK IO MOJYJI0, PaIllMOHAIBHOE YHCIIO,
HppaloOHaAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIbh30BaTh
IMPpU3HAKU JOCIMMOCTH, HauMEHbIITNN O6HII/II\/'I JCIINTECIIb 1 HAUMCHBIICC
olmiee KkpaTHOE, alropuT™M EBKIHIA MPU pelIeHny 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH M Jorapudmamu, mpeoOpazoBaHus JPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,




apudMeTHIecKas IPOrpeccusi, FeOMETpUUIECKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YyMEHT KOMILIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, TEOMETPUUECKUI U
¢bu3znyecKkuil CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeaAeaEHHbIN
MHTETpajl; YMEHUE HAaXOAWTh ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOAUTh HauMOOJbIIME W HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHKUEM amiapara MaTeMaTH4YeCKOTo
aHaiu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

(bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTh INPHUMEPbl MATEMATHYCCKOI'0O MOJACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMA, KOMOO3UIMS (YHKIUH, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKIWH, BBINOIHATH MPEOoOpa30BaHUS
rpaduKoB PYHKINH, HCHIOIB30BATH TPAPUKH ISl U3YYEHHUS TPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 415 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, I0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBApPOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH yNpPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlllapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apuMeTHIecKkoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIEe 3HAYCHHUS, pa3Max, TUCTIEPCHUs, CTAaHapPTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa; yMEHHE M3BJIEKAaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHU; TPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpadHuuecKux
MCETOAO0B N 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMECCTHBIC
HaONIOZICHUST C TIOMOINBIO JHMarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccun




YMeHue omnepupoBaTh MOHSATHSMH: CIyYalHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOATHOCTh C HCIIOJIb30BaHHEM TIpaUyeCKUX METO/OB; MPUMEHSThH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
MNOHATUSIMM: CllydyaiiHasi BeNWYMHA, paCHpe]elieHue BEpPOSITHOCTE,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIy4ailHOH BEJIMYMHBI, (YHKIUH pacHpeleNeHuss U IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJLHOTO W HOPMAJIBHOTO pacIpe/esieHuil;
YMEHHE HCIIOJIb30BaTh CBOICTBA M3YyYEHHBIX paCHpelNeIeHuid Ui
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METOJIbI BBIOOPOUHBIX HCCIEAOBAHUMN; YMEHHE NPUBOJUTH MPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SBIICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYKACHHUSI TSI pEIICHUs 3a]1a4;
OIICHUBATH BEPOSTHOCTH  PEAIBHBIX  COOBITHH; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMas, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YTOJ, CKpEIIMBAIOLIMecs INpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXIY HPSIMOM M IIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHE HUCII0JIb30BATh IIPU
pellleHnn 3a7ady M3yuyeHHble (DaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPa; CTPOUTH
MaTeMaTHYeCKUe MOJENIM C TOMOIIbI0 T€OMETPUUYECKHUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUAMU: IUIOWAAb QUTYphl, 00BEM (UTypHI,
MHOT'OTPaHHMK, ITPaBUJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpampaa, (urypa u IMOBEPXHOCTb
BpallleHHs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU TMHPAMHUJBI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

MPSIMOYTOJIBHOTO Tapajliesenunena, MUpaMuabl, MPU3Mbl, HUIMHIPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUsI KOHyca M LIWJIMHJpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OMpoBepraTh MUX; YMEHUE MPOBOAMUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHEIC

IMOCTPOCHUA

11

YMeHHe onepupoBaTh IOHSATHUSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BAaTh T'€OMETPHUUCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 3a/1a4; HAXOUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
IoIab, 00BEM) MPU PElICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pealbHOW JXKWU3HW; YMEHUE BBIYUCIATH T'€OMETPHUECKHAE BEITHUUHBI
(mmuHA, yroj, MIomaAb, O0BEM, IMIIOMAAb MOBEPXHOCTH), HCIOJB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUSAMHU: IPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, PA3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

YMeHue BuIOMpaTh TMOAXOIANIMN METOA Ui peUIeHUs 3a1adu,
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B W3YYCHUU TMPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKW B HCKYCCTBC, YMCHHC INPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHHCKOM W  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Hucna u BIYUCIICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSITUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
L4 Crenenp ¢ uenbiM mokazareieM. CTENeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPHUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KowmmnekcHeie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enbie u 1pOOHO-paIlHOHAIBHBIC YPABHEHUS
2.2 WppannoHanbHble ypaBHEHUS
23 Tpuronomerpuieckrue ypaBHEHUS
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C MTapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 OyHKIMU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

31 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS 71-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIIEro 3HaueHus (PYHKIIMU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHOX€eCTBa U JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEpXHOCTH BpPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




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

» Maremaruka. ['eomeTpust; yriayosnenHoe o0ydenue, 10 kinace/ Mepsnsik AL,
Homuposckuii [I.A., ITonsikoB B.M.; mox penaknueii [logonsckoro B.E.,
OO0111eCTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNnbCKU HEHTP
«BEHTAHA-T'PA®y»; AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienney
* Maremaruka. ['eomerpusi; yriayoiaeHHoe o0yuenue, 11 kmacc/ Mep3msik AT,
Homupogckuii [I.A., IToisikoB B.M.; mox peaakiueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IIEHTP

«BEHTAHA-T'PA®y»; AxunonepHoe obmectBo «M3naTensctBo «IIpocBeiiennes

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

o Maremaruka: anredpa u Hayajaa MaTeMaTHUYECKOTO aHAJIM3a, TE€OMETPHUS.
["'eometpusi: 10-b1i1 K1acc: yriryOJIeHHBIA YPOBEHb: CAMOCTOSITEIBHBIC U
KOHTpPOJIbHBIE pa0boThl: yueOHoe mocooue/ A. I'. Mepaisik, B. b.
[Tononckuii, E. M. PabunoBuy, M. C. Sxup. - 5-e uza., Mockaa:
[Tpocsemienue, 2023

o Maremaruka: anredpa 1 Hayajaa MaTeMaTHUYECKOTO aHaJIu3a, T€OMETPHSL.
['eomeTpus: YriyOneHHbIN ypoBeHb: 11 Ki1acc: caMOCTOSTENbHBIE U

KOHTpoJsbHbIE paboTel/ A. I'. Mep3sinsk, B. b. [Tlononckuit, E. M.

Pabunosuy, M. C. Axup. - M: Benrana-I'pad, 2020



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

MOAYJIb «<BEPOATHOCTDb U CTATUCTHKA» (68 4)
INOACHUTEJIBHASA 3AIIMCKA

VY4eOHslIii Kypc «BeposSTHOCTB U cTaTUCTUKA» YTIyOJIEHHOTO YPOBHS SIBIISIETCS
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIIyOJIEHHOTO



YPOBHSI Ha YPOBHE CpeaHETo 001Iero oopa3oBanus. Y4eOHbBIH Kypc MpeaHa3HauYeH
st GOPMUPOBAHUA Y OOYYArOMIMXCS CTaTUCTHUYECKON KYJIbTYpPhl M TOHUMAaHUS
pPOJIM TEOPHH BEPOSTHOCTEH KaK MAaTEMaTHUYECKOTO MHCTPYMEHTA IS M3y4deHUs
CIIy4ailHBIX COOBITHI, BEIMYMH U mporieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
MPEACTaBICHUS] O0YYaIOIIUXCA O METOJaX HCCIEAOBaHUS W3MEHUMBOIO MHPA,
pa3BHUBAaeTCA TMOHMMAHUE 3HAYUMOCTH W OOIIHOCTH MaTEeMaTHUYEeCKHX METO/OB
MO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUSI.

Copnepxanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperjieHue 3HaHW,
NOJIyYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsl, U
Ha Pa3BUTHE MPEJCTABICHUNA O CIyYalHBIX BEIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMHU Ha BaKHBIX MPUMEpPax, CIOKETHI KOTOPHIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10JKHO c(hOPMUPOBATHCS MPECTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTUYECKUX MOJEISAX, UCIIOJIb3YEMbIX
JUTSL OTTMCAHUS aHTPOTIOMETPUYECKHX U IEMOTPaPHUECKUX BETTMYNH, TOTPEIIHOCTEN
B Pa3IMUHBIC POJAa U3MEPEHUSX, NITUTEIBHOCTH 0€30TKA3HON pabOThl TEXHUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIM
Kypc siBisieTcs:i 0a3oM il OCBOEHHUS BEPOSTHOCTHO-CTATUCTHUYECKUX METOOB,
HEOOXOJMMBIX CIELUAIUCTaM HE TOJbKO HHXKEHEPHBIX CIIELUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICKXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKH
B 3HAYUTEIILHOM Mepe WUCHOJB3YIOT ammapaT aHanu3a OOJbIIUX JIaHHBIX.
[lenTpanbHyl0 4YacTh Y4eOHOTO Kypca 3aHMMaeT OOCYXKICHHE 3aKOHa OOJBIIMX
yrcenl — (QYHIAMEHTAJIBbHOTO 3aKOHAa MPUPOJbI, HMMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBHM C yKa3aHHBIMH IIEJISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCT, M CTaTUCTHKa» Ha YriayOJNEHHOM YPOBHE BBIICICHBI OCHOBHBIC
conepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpadoB W TEOPUM MHOXKECTB, HEOOXOAWMBIC [JISI TOJHOIICHHOTO OCBOCHUS
MaTepuaga JaHHOTO YYeOHOTO Kypca M CMEXKHBIX MaTeMAaTHYECKUX YYeOHBIX
KYpCOB.

Copnepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
st (OPMUPOBAHUS TIPEICTABICHUNA O PACHpPEEICHUH BEPOSTHOCTEH MEXIY
3HAYEHUSAMHM CIIyHalHbIX BeTMYMH. BaxkHy10 4acTh B 3TOH coaepKaTeIbHOU JIMHUU
3aHMMAaeT HW3Y4YCHHE TE€OMETPUYECKOr0o M OWHOMHAIBHOTO paclpeieieHuil u
3HaKOMCTBO C MX HENPEPHIBHBIMHU aHAJIOTaMH — IOKa3aTeIbHbIM M HOPMaJbHBIM
pacnpeeieHUusIMHU.



Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA CIYyYailHBIMM  BEJIMYMHAMHU H
pacnpeneNeHusIMA, AKUEHTUPYIOT BHHMaHWE OOYyYarolUXCSd Ha ONHCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEpHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAENSAETCA MOKA3aTeJIbHOMY U HOPMAJIbHOMY PacIpeAeICHUsIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcsi 03HAKOMHUTENIbHOE HU3Yy4YEHUE CBSI3U
MEXIYy CIy4YalHbIMM BEJIMYMHAMH U ONHCAHUE H3TOM CBA3M C IOMOIIBIO
kKod(dummeHTa KOppensauu M ero BBIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJICHUS U3 KYPCOB
anreOpbl U TEOMETPUH.

Emé oauH dneMeHT  colepKaHus, KOTOpPBIM  MpeIaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE — IMOCJIEA0BATEIbHOCTh CIyYalHbIX HE3aBHCHMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHHUE C pacIpeieIeHUEM
BEPOATHOCTEW KOJMYECTBAa TAaKUX COOBITUH HOCUT pa3BUBAIOUIMI XapakTep M
ABJIETCS] AKTyaJIbHBIM ISl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX Ha y4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICUXOJIOTHEH H
YIPABJICHUEM.

Ha uzyuyenue yue6HOro kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIiyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COAEPXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEepOSTHOCTH COOBITHH. CTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omnepatuu HajJ COOBITHSMU: NepecedeHne, 00beIUHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIeX U Heyaadya. He3aBucumelie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyiu. CiyqaiftHpii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMeCTHOE paclpeielieHHe ABYyX Ciy4alHbIX BeauuMH. HezaBucumeie
CIIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4dalHBIX BEJIMYMH. MaremMatnueckoe  OXuJaHue
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Hucniepcust W CTaHAAPTHOE  OTKJIIOHEHHWE  CIYYallHOM  BEJIWYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
O’KMJIAHUE MPOU3BEIAECHHUS U IUCIIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHUH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHUAIBHOTO PpACHpPECICHHUS.
Jucnepcnst 1 cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.



HepaBenctBo YeoOniméBa. Teopema UebOniméBa. Teopema bepuymiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YUEHHBIX PACTIPEICICHUMN.

HenpepbiBHbIE ciyyaliHble BelW4yuHbL. [Ipumepbl. DPyHKIMS TIUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHHUI0. 3a1auu, MPUBOIALINE K
HOPMaJbHOMY  pPACHpPEACIICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MOKAa3aTeJIbHOTO pacipeiesieHus, PyHKIUS IIOTHOCTU BEPOSTHOCTH HOPMAJILHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHHM. 3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuuuH. KoadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTUKA» (YTJIYBJIEHHBII YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMU 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3I0pOBOT0 1 0€30MMacHOr0 00pasa JKU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHUIO U



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIICHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM JIeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCUUKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanbOoJIee OAXOSAIINN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCITOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI HHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW paboOThI, pacHpenesTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh PabOThI M1 KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

CBOOOJIHO OMepUpOBaTh MOHATUAMH: Tpad, miockuii rpad, cBs3HBINA Tpad,
nyTh B rpade, Ienb, UUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4allHOTO
HKCIIEPUMEHTA;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIbIT),
ClIy4aitHoe COOBITHE, DJIEMEHTAPHOE CIydaiiHOe COOBITHE (DIIEMEHTAPHBIN MUCXO.)
CIIy4allHOTO  OMbITa, HAXOIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaXOJUTh U (POopMyIUpOBaTh COOBITHS: MEpEceUeHre, 00bEIMHEHUE TaHHbIX
COOBITHH, COOBITHE, MPOTHUBOIIOJIOXKHOE JAAHHOMY, HCIIOJb30BaTh JAUATPAMMBI
DOiinepa, KOOPIAMHATHYIO MPSIMYIO JJI PElIeHUs 3ajJad, MOJb30BaThes (HopMysnoin
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



OIEpUPOBATH MOHATUSAMHU: YCIOBHAS BEPOSTHOCTh, YMHOKEHHE BEPOATHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOrO  3KCHEPUMEHTAa, HaXOIUTh
BEPOATHOCTH COOBITHI C TOMOIIBIO MpaBUiIa YMHOXKEHHS, JE€peBa CIy4ailHOTO
OTbITa, HMCIOJB30BaTh (POpMyNy MOJHOW BeposiTHocTH, (opmyny baiieca mpu
pelieHun 3a7ad, OINpENeNsITh HE3aBUCUMOCTh COOBITHMH 1O QopMysie U IO
OpPraHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh HM3yYECHHbIE KOMOMHATOpPHBIE (OPMYJbl Ui TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEHICHUS
3a/1a4 [0 TEOPUH BEPOSTHOCTEN;

CBOOOZIHO  ONEpUPOBATH MOHATUSAMHU: OWHAPHBIA  CIAy4YailHBIA  ONIBIT
(ucblTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIBITaHUM,
HaXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUI J]O IEPBOTO YCIIEXa, B CEPUU
UCHbITaHUN bepHyIu, B onbITe, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM U3 KOHEYHOMH
COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: CIy4yalHas BEJIIMYMHA, PACIPEICICHHE
BEPOSITHOCTEW, JuarpamMma pacrpejerieHus, OWHapHas cliydaiiHas BeJIMYMHA,
reOMETPUYECKOEe, ONHOMUAIILHOE pacIpeeliCHHE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

OIEpUpPOBAaTh MOHATUSMH: COBMECTHOE pPACHpPENEIIEHUE JBYX CIyYalHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO PACIPENECICHUS ABYX CIy4YalHBIX
BEJIMYMH [JISl BBIJEICHUS PpACIpEAENICHUs] KaKJIO0H BEJIMYMHBI, OMNpEeICHUs
HE3aBUCUMOCTH CIIyYailHbIX BEJIMYNH;

cBOOO/IHO ONEpPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKUJAHUS CIIydaiHON
BEJIMUMHBI (pacrnpezesieHus), MPUMEHSITh CBOWCTBA MAaTEMaTHUYECKOIO OXKHMJaHUS
IpU pEUIeHUH 337a4, BBIYUCIATh MaTEMATHYECKOE OKHMJIaHWE€ OMHOMMAIIBHOTO U
r€OMETPUUECKOTO PACIIPECICHUN;

CcBOOOIHO OTNEPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHUE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IUCIIEPCUM CIIy4YaWHON BEIWYUHBI
(pactipeiesieHusi) TPU PELIEHUU 3a/lay, BBIUUCIATH AUCHEPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHAJIBHOTO pacipe/leICHUM;

BBIYHCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATH
XapaKTepUCTUKU TEHEPAJbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTikaM. OLEHUBATh BEPOSTHOCTU COOBITHI M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MOJIB3YSACh U3YUYEHHBIMU PACTIPECICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI pecypenr
1 DOnemMeHThl Teopuu rpados 3
) CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSTHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. Cl10’K€HHE U YMHOKEHHUE 5
BEPOSATHOCTEMN. Y CJIOBHASI BEPOSITHOCTb.
HezaBucumsblie coObiTUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepun nocie0BaTeIbHBIX UCIIBITAHUI.
5 Wcnbitanus beprymm. Ciay4aliHelid BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesieHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
3aKoH OOJBIINX YHCET
2 DJIEMEHTHI MAaTEMATUYECKON CTATUCTUKH
HenpepbiBHbBIE CiyyaliHbIE BEJIMUUHBI
(pacnpenenenus), MoKa3aTeabHOE U 4
HOPMAaJIbHOE pacrpeereHust
Pacnpenenenue Ilyaccona
CBsi3b MEXY CIIy4ailHBIMHU BEJIHYUHAMH
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

I'pad, cBs3HBIHN Tpad, npeacTaBiIcHUE
3aJ1a49¥ ¢ MOMOIIBIO Tpada

CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[Tyts B rpade. Llenu 1 muxIibt

02.09.26

09.09.26

I'padbr Ha mnockoctu. [epeso
CIIy4alHOT'O DKCIIEpUMEHTA

CnyyvaiiHble S5KCIIEpUMEHTHI (OIIBITHI) U
CIIly4aiiHble COOBITUS. DIEeMEHTapHbIE
cOOBITHSI (MCXObI)

BeposiTHOCTB city4aifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU
COOBITUSMU

BeposiTHOCTB cityqaifHOTO COOBITHS.
BeposiTHOCTH cOOBITHI B OIIBITaX €
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSMU

[Tepeceuenne, 00beTMHECHIE MHOKECTB
U COOBITUH, TPOTUBOIIOJIOKHBIE
coObITust. DopMyna CIOKEHUS
BEPOSATHOCTEU

16.09.26

23.09.26

30.09.26

07.10.26

14.10.26




VYcioBHas BEPOATHOCTb. Y MHOKEHUE

COBOKYITHOCTH

8 BeposATHOCTE. DopMyJia yCIOBHOM 21.10.26
BEPOSITHOCTH
VYcnoBHas BEpOATHOCTb. Y MHOKEHUE

9 BeposATHOCTEW. PopMmysa yCIOBHON 11.11.26
BEPOSATHOCTH

10 dopmyiia MOJHON BEPOATHOCTH 18.11.26
®opmyna baiieca. HezaBucumele

11 25.11.26
COOBITHS
KomM6uHnaTopHOE IpaBUI0 YMHOXKEHHUSL.

12 P P 4 02.12.26
[lepecTanoBku U pakTopuan
Yucino coueranuid. TpeyrojibHUK

13 peyt 09.12.26
ITackans

14 ®opmyna bunoma HeroTona 16.12.26
KonTtponpsHas padora Nel: "I'padsl,

15 BEPOSITHOCTH, MHOKECTBA, 23.12.26
KoMOHHaTopuka"
buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIeX U Heyaua.

16 HezaBucumsble ucnbitanus. Cepus 30.12.26
HE3aBHCHUMBbIX UCIBITAHUHN J0 EPBOTO
ycrexa
Cepus HE3aBUCUMBIX UCTIBITAHUH 110

17 13.01.27
NIEPBOIO yclexa
Cepust HE3aBUCUMBIX UCTIBITAHUI

18 20.01.27
bepnymm
CrnyuaiiHblii BBIOOD U3 KOHEYHOU

19 i P 27.01.27




20

[IpakTuyeckas pabora c
YICIIOJIb30BaHUEM JJIEKTPOHHBIX TAOJIHUIL

03.02.27

21

22

23

Cnyuaiinas BeninuuHa. Pacripenenenue
BeposATHOCTEN. J{narpamma
pacrpeneieHus

Onepanuu HaJl CIy4alHbBIMU
BenuuuHamu. [Tpumepsl
pactpeneneHnil. bunapnas cirydaiiHas
BEJIMYMHA

FGOMeTpI/I‘IeCKOG pacipeaciacHuc.
bunomuanbHOE pacupeaciICHuc

10.02.27

17.02.27

24.02.27

24

Marematnueckoe 0XKUIaHUE
ciy4aiiHo BenuuuHbl. COBMECTHOE
pacnpezesieHue IByX Clly4alHbIX
BEJIMYUH

03.03.27

25

HesaBucumsble ciiydaliHble BEJIMYHHBI.
CaolicTBa MaTEMaTHYECKOTO
OkHMIaHus. MaremaTnuueckoe
O’KulaHue OMHapHOU ciryyaitHOM
BEJIMYUHBI

10.03.27

26

Maremarudeckoe oXuganue
T€OMETPUUYECKOT0 U OMHOMHUATBLHOTO
pacpeneneHun

17.03.27

27

28

Hucnepcust u cTaHAapTHOE OTKJIOHCHHE

Jucnepcust OMHApHOM cirydaitHON
BeIM4MHbI. CBOMCTBA JUCTIEPCUU

24.03.27

07.04.27




MareMaTH4eCcKoe OXKHIaHIe

29 MPOU3BEJCHUS U AUCTIEPCUS CYMMBI 1 14.04.27
HE3aBHCHUMBIX CIyYalHbIX BETMYHH

30 [IpakTuyeckas padbora c 1 21.04.27
MCIIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUIY
Jucnepcusi GMHOMHUATBHOTO

31 pacnpenenenus. [Ipakruueckas padbota 1 28.04.27
C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0IHIL

32 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 05.05.27
KonTponsHas padora Ne2: "Hcnbiranus

33 bepuymnu. CrydaiiHble BETUYUHBI U 1 12.05.27
pacnpenenenus"

34 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1 19.05.27

OBHLIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

HepasenctBo YeoOniera. Teopema
YeoOnimena. Teopema bepuymmu. 3akon
OOJIBIIINX YHUCEI

HepasenctBo YeoOrnimera. Teopema

YeoOnimena. Teopema bepuymmu. 3akon
OOJBIINX YHCeT

KoanuecTBo 4yacoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

02.09.26

09.09.26

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hepasencto Yebbimena. Teopema
Yeormmesa. Teopema bepryiu. 3akoH
OOJIBIIIUX YHCEIT

16.09.26

Br100pouHBIif METO ICCIIEIOBAHUIMA

[TpakTuyeckas pabora c
UCIIOJIb30BAaHUEM IEKTPOHHBIX TAOJIHIL

23.09.26

30.09.26

I'enepasibHast COBOKYITHOCTB U CiIy4yanHas

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPETHETO U
JUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH
C MIOMOUIBIO BBIOOPOYHBIX
XapaKTEpUCTHK

I'enepanpHas COBOKYITHOCTh U CITydaiiHas

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEIHErO U
JTUCIIEPCUU TEHEPAIBHON COBOKYITHOCTH

07.10.26

14.10.26




C TIOMOUIBIO BBIOOPOYHBIX
XapaKTEePUCTHK

10

OrneHuBaHUE BEPOSTHOCTEH COOBITHH TIO
BBIOOpKE

Cratuctuueckas runoresa. [Iposepka
MPOCTEHIINX TUIIOTE3 C TIOMOIIBIO
CBOMCTB M3YyUYEHHBIX pacrpeeIeHU

CraTucTrdeckas THIIOTE3a. HpOBepKa
HpOCTGfIH.IPIX THIIOTE3 C IIOMOIIIBIO
CBOMCTB HU3YYCHHBIX pacnpeneneHI/Iﬁ

21.10.26

11.11.26

18.11.26

11

[IpakTuyeckas pabora c
HCIIOJIb30BAHUEM JJICKTPOHHBIX Ta6JII/III

25.11.26

12

13

14

[TprMepbl HenpepBIBHBIX CIyYalHbIX
BennurH. OyHKIUS II0THOCTU
BEPOATHOCTH

PaBrOMepHOE pacnipenenenue. [Ipumepsl
3aJa4, MPUBOJAIINX K TOKA3aTEILHOMY U
K HOPMaJIbHOMY pacipeleiIeHUsIM
@YHKIMS MIIOTHOCTH BEPOSITHOCTH
MIOKA3aTeNbHOIO paclpeaeIcHus

02.12.26

09.12.26

16.12.26

15

16

17

OYHKIUS TIOTHOCTA BEPOSITHOCTH
HOPMAJIbHOT'O paclpeieeHus

ITocnenoBarenbHOCTH OAMHOYHBIX
HE3aBUCUMBIX coObITHH. [Tpumep 3agaun,
MIPUBOJISIIEH K pacpeeIeHUI0
ITyaccona

[IpakTuueckas pabora c
UCIIOJIb30BAaHUEM JIEKTPOHHBIX TAOIHIL

23.12.26

30.12.26

13.01.27




KoBapuanus nByx citydaliHbIX BEJIMYKH.

18 20.01.27
KoaddurnuenT xoppensiuu

19 CoBmecTHBIC HAOMIOIEHUS JIBYX BETUYUH 27.01.27

20 Br160opounbIii KOA)PHUITUEHT KOPPEIAIHH 03.02.27
Paznuune Mex 1y IMHEWHOU CBA3BIO U

21 3 10.02.27
IIPUYMHHO-CJIEICTBEHHOH CBSI3bIO

22 Jluneitnas perpeccus 17.02.27
[IpakTuyeckas pabora c

23 P P 24.02.27
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIUI]
[IpencraBieHue JaHHBIX C TOMOIIBIO

24 Ta0JIML ¥ IUarpaMM, ONucaTesIbHas 03.03.27
CTaTUCTHKA
OnbITh ¢ paBHOBO3MOXHBIMHU

25 10.03.27
3JIEMEHTAPHBIMU COOBITUSIMU
Boruncnenue BeposiTHOCTEN COOBITUI C

26 17.03.27
npUMeHeHneM GopmyI
Boruncnenue BeposiTHOCTEN COOBITUH C
PUMEHEHHEM I'paUUECKUX METO/I0B:

27 P rpad A 24.03.27
KOOpJMHATHAs MpsiMasi, 1epeBo,
nuarpamma Oitniepa

28 CriyuyaiiHble BEJIMUNHBI U paclIpeeIcHUs 07.04.27
MaremaTrnuecKkoe 0KUIaHUE CIyYaiHON

29 8 i 14.04.27
BEJIMYUHBI
MaremaTtnueckoe 0’)KMIaHNE CITy9alHON

30 8 7 21.04.27
BEJTMYMHBI
KonTtponsHas pabora: "BeposTHocTs U

31 P P P 28.04.27

craTucTuka"




Brraucnenue BeposaTHOCTEH COOBITHIA C
32 npuMeHeHueM (Gpopmyit U rpapuIecKux 1
METO/IOB

05.05.27

Brrancnenue BeposaTHOCTEH COOBITHI C
33 npuMeHeHneM GopMyIl U rpaduyecKux 1
METO/I0B

12.05.27

CiydaiiHble BeIMYMHBI M PACIPE/ICICHHUSL.
34 MaremaTnueckoe 0XKHUAaHUEe CIIy4aiiHON 1
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34

19.05.27







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

e bynumoBuu E.A., bynsiueB B.A., Marematuka. BepoaTHOCTb 1
cratucTuka: 10-i kiacc: 6a30BbIN U YIIIyOJICHHBIA YPOBHU: Y4EeOHOE
noco6ue, «IIpocsemenuey, 2025

e bynumosny E.A., byneiueB B.A., MaremaTtuka. BeposiTHOCTB 1
craructuka: 11-if kinacc: 0a30BbIi U yriIyOJIeHHBIN YPOBHU: yueOHOE

nocobue, «IIpoceemenuey, 2025

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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