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VYuebnblii Kypc «Anrebpa W Havajga MaTeMaTHUYECKOTO aHAIM3a» SBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YYEHUSI BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATUKH, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydYaroliuecs OBJIaJIeBalOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MMOHMMAHMSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHON XKU3HU. B TO ke Bpemsi oBlajieHHe aOCTPAKTHBIMU U JIOTMUECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHaju3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIECHUS C MOMOUIBI0O MHAYKIIMU U PACCYkKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE U aHAIOruio, GopMHUpPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usyuenusi yueOHOro kypca «Asredpa U Hayajga MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpPIpPETAllUM  TOJYYEHHBIX  PEUICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NpPHUPOJE, HAyKe U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBLHBIM TOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak 4epe3 Y4YeOHBbI Marepuan, CIOoCOOCTBYIOIIUN
(GOpMHPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduky ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MNpoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MeTtomuku oOydeHHs] anreOpe W HavajllaM MaTeMaTHYeCKOTO
aHaJu3a JISKUT JeITeIIbHOCTHBIM MPUHITUIT 00yUYEHUS.

B crpykrype yudeOHOro kypca «Anrebpa W Haudajlla MaTeMaTHYECKOTro
aHaJau3a» BBIJCIICHBI CIECIYIONINE COAEPKATEIbHO-METOIMUECKuEe TUHUM: «YHucna
U BhIUUCIEHU», « DYHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHUHM JIBYX JIET
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oOydeHHs Ha YpPOBHE CpeIHEro oOIero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
Jpyr Apyra W MOCTENEHHO HACHIAsSCh HOBHIMH TEMaMH W pasienamu. [laHHBIHI
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSIET B cebde
cofiepKaHWe HECKOJIbKMX MaTeMaTH4eCKUX IUCIMIUIMH, TakuX Kak anreodpa,
TPUTOHOMETpPHS, MAaTeMaTHUECKUH aHaiu3, TEOpHs MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBAlOT BcE Oosee
HMIMPOKHM MAaTEMAaTHUECKUM aIllapaToM, Y HUX MOCIEI0BATEILHO GOPMHUPYETCS U
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MaTeMaTH4YeCKyl0 MOJelb pealbHON
CUTYyallud, IPUMEHSTh 3HAHUS, MOJydYeHHbIE MPU U3YYEHUN y4eOHOTro Kypca, JUis
peIIeHUs] CaMOCTOATENBHO C(HOPMYTUPOBAHHON MaTeMaTUYECKON 3a/1aul, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepkaTenbHO-METOAMYECKas JIMHUS «Uncina ¥ BBIYUCICHHS» 3aBEpIIacT
¢dbopMHIpoBaHNE HABBIKOB UCIIOIB30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaTo Ha yPOBHE OCHOBHOTO 001Iero oOpazoBanus. Ha ypoBHe cpenHero odiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMOHATLHBIX BBIYMCICHHA, BKJIIOYAIOMIUX B Cce0S MCIOJIh30BAHUE PA3IMIHBIX
dopM 3ammcH 4YHCIa, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYUCIICHUS, OLIEHUBATH YUCIIOBBIC BBIpAXEHHSA, pabOTaTh ¢ MaTEeMAaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOIUMCSI MHOXECTBAa HATYpaJbHBIX, LEJbIX,
palMOHANBHBIX M JICHCTBHUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM |3 OTHUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My creuu(puveckue 3agadd U Olepaluu: JeJCHUEe Haledo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOKECTBE IIENIBIX 4YHCEN, O0cOoOble CBOWCTBA
palMOHATBHBIX M UPPAMOHAIBHBIX YHCEN, apu(METUIECKHE OTepalii, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaronmapst mociieoBaTeNIbHOMY PACHIMPCHHIO Kpyra HCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXXHOCTSIMU HMX MPUMEHEHHS JJISl PEIICHHs Pa3IUYHBbIX 3a]a4
dopmupyeTcsi TpeAcTaBICHUE O €AMHCTBE MAaTEMaTHKH KaK HAyKd W € poyid B
MIOCTPOCHHH MOJISNICH PEaJbHOTO MHUpPa, IIMPOKO HCIIOJIB3YIOTCS O0O0OIICHUE U
KOHKpPETHU3aIHSL.

JIluans «YpaBHEHUS M HEPABEHCTBA» PEATHM3YETCsl Ha TPOTSHKCHHH BCETO
o0y4eHHs Ha YpOBHE CpEIHEro oOmero oOpa3oBaHUs, TOCKOJIBKY B KaKIOM
paznene Ilporpammbl NpemycMOTPEHO pEUIeHHE COOTBETCTBYIONIMX 3aaad. B
pe3yabTare OOydaroliMecs OBJIQJICBAIOT PA3JIMYHBIMH ~ METOJAMH  PEIICHHUSI
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKAa3aTCeIbHBIX, JIOTAQpUDMUYCCKUX U
TPUTOHOMETPUUYECKUX YpaBHEHWI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
cofepKammx mnapaMeTpbl. [lodydeHHbIE YMEHHS IMIMPOKO HCIONB3YIOTCS TIPU
UCCIIeIOBaHNH (YHKIUN C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPHUKIIAIHBIX
3a7la4y M 3a]]a4 Ha HaXOKJeHHe HAauOOJbIIMX ¥ HAMMEHBUINX 3HAUYCHUH (QYHKIHH.
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Jannast copep:karenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUM,
COJEpKaIllMX CTENEHU U JiorapupMmbl. bnaronaps H3ydeHHIO anre0panyeckoro
MaTepyaja  IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUAA «DyHKIMH U TpaQuKA» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTelneHHOH,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOMCTB
U rpauMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4Hoil ¢dopme: aHaATUTHYECKOH, rpaduueckoir u crmoBecHo. Ero m3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyrI KaK MAaTeMAaTHYECKUX, TAK M IMPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi colep)kaTrelibHasi JHMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?PKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydarouuecs: y3HaIOT O
BBIJAIOLIMXCSl PE3ysbTaTaxX, MOJYYEHHBIX B XOJ€ Ppa3BUTUS MAaTEMaTHKH Kak
HayKH, ¥ 00 UX aBTOpPaX.



CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT Hau0oJyiee YHUBEpCAJIbHBIM S3bIK, OOBEIUHSIONINI BCe pa3feibl
MaTeMaTUKU H €€ MPUIOKEHUN, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKH U MCIOJIb30BATh €0 JJisi BHIPAXKEHUSI CBOMX MBICIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM M CJEJAOBAHHE OMNpPENETEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYeCKONH JIOTHKH CIOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
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 MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIeNIieH C TMOMOINIBIO ammaparta airedpbl H
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKJIBIN U3 pa3/eoB MPOTPaMMBbI, TTIOCKOJIEKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa U Hayalia MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHbIe TMepuoanyeckue npodu. [lpuMeHeHue apodel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubnkéHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABJICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[TpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue YpaBHEHHH. OcHOBHBIC METOJIbI perieHus

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHHMI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3aJ1ad C IMOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3anMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTku 3HaKOnoCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuoanueckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypalbHBIM M LEJbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKINA 15 pellIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTEIBHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas mporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyJia CI0KHBIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempeppiBHble GyHKIIMM W WX CBOMCTBA. TOUYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3nYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOM K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHMKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucnaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uuncna. AnreOpandeckas U TPUTOHOMETpUYecKas (HOpMbI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCEI IS PEIICHHS (PU3NMUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.
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OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIBHBIX, IOKA3aTEIbHBIX U JTOTapU(PMUUECKUX YpaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKW3HU, UHTEPIIPETALMS [TI0JTyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPapUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHU M HeEpaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHne Mpou3BOAHON K UCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCThH U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWIY4dIEero pElIEHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJIaHHOTO (HOPMYITOH MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHrne MHTErpaja s HAXOXKJIEHUS IUIOIA[el MIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHBIX
YPaBHEHHUM.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEACTAaBJICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (u3NYecKass aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  NPOodEeCCUOHAIBHOM — JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpellbl, OCO3HAHHE TJI00ATIBHOIO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpHUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYyXarolenh cpefpl, IMJIaHUPOBAHUE IIOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MTOCJICJICTBUM TSI OKPY KAIOIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH MW OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO W HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMaTHYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U NPeoOpPa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENIbHbIE U OTpULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIIE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUs
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTEpUU IJis
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTALMIO, MPUBOJUThH MMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO PeE3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UUINTHI MHPOPMALIUU, JAaHHBIX, HEOOXOIUMBIX JJi1 OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpaTh MH(POPMAINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B pPa3IMUHBIX (QopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYkACHHUS B COOTBETCTBUM C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
peleHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYI'MX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIEIO0BAaHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUs 3a/1a4d, BEIOUpPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATEIbHON  pedJekcHH KaK  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara peIICHHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIbl pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M pPe3yJbTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU UJIeHAaMHW KOMAaHbI, OIICHUBATH
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:
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cBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIMKEHHBIE BBIYMCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJTHO OMEpUPOBATH TMOHSTHEM: CTENEHb C IEJIbIM IOoKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIBHBIM ITOKa3aTeNIEM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSMHU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJI€H ¢ IedbIMH Ko3(p(dULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIEHNEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/a4;

CBOOOJHO ONEPUPOBATH TMOHITHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHH,
MaTpula, ONPEACINUTENb MATPUIBI 2 X 2 W €ero TIeOMETPUYECKHU CMBICII,
UCITIOJI30BaTh CBOMICTBA ONpENENHTeNss 2 X 2 I BBIYMCIIEHHS €ro 3Ha4yeHus,
IIPUMEHSTh ONPEACIIUTENIN Ul PELIEHHUs CUCTEMBbl JIMHEHWHBIX YpPaBHEHMWH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKECHUN, COJIEPKAIIMX CTEIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuyuecKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIBHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HEoOXoawmble  (HOPMYJBI  JJII  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUCCKNX YPaBHECHUMH;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/1aud, MCCIIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu ¥ rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOoMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CcBOOOJHO OMNEpPUPOBATh MOHATUSAMHU: OOJIACTH OMpPENETICHHS U MHOMXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (YHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMHU: JUHEHHAs, KBaJApaTUYHAsI WU JPOOHO-JTHHEHHAs
(GYHKITUH, BBITIOTHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U MIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: TOKa3aTelIbHAas U JorapupMuyecKas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (GYHKIMA i1 WCCIENOBAHUS TIPOILECCOB M
3aBUCUMOCTEH TPH PENICHUH 3a/ad U3 APYTHX y4eOHBIX MPEIMETOB U PeabHOMN
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCHUMOCTH MEXIY BETUUMHAMU;
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Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJTHO OMEPHUPOBATH TOHATHIMU: apuPMeTHUecKass W TeOMETpUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
AKCTIOHEHITUAJILHBIN POCT, (hopMyJia CJIIOKHBIX IPOILIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTaHTE;

MCIOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHus
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAHMYECHHBIC ITOCIEIOBATEILHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIMSA, HEMpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

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

BBIUUCJISITH MIPOM3BOJHBIC CYMMBbI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
IBYX (YHKIIUH, 3HATh MPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIIHA;

WCIIOJIB30BaTh TEOMETPUUECKUU U (U3UYECKUM CMBICT TIPOU3BOIHOMN Jis
pelIeHus 3a1ay.

MHo:KecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  MOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

HCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjisl ONUCAHUS PEaTbHbBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, I0KA3aTeIbCTBO, PABHOCHUIIBLHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kjacce oOyyarOmIMiiCS TOJYYUT CIICAYIOIIHE
NpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EeOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yucjia ¥ BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX W LEIbIX YUCEJ, UCIOIb30BATh MPU3HAKU JICIUMOCTU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCen JJIsl pelIeHUs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OMNEpUPOBATh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSITh  HEO0OXOIUMbIe  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoJZIeprKallle MOYJIM U TapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPaBHEHUN 1 HEPaBEHCTB, a
TAKXKE 3a/71a4 C [MapameTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCMOJb30BaHUEM ammapara aiareopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3adaHHOro (OpMyJIOH WU
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitonuna;

HAXOJUTh TJIOIIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETPaa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
cocTaBJICHUs TU(PPepeHIINATbHBIX YPaBHEHU;

pemaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpaMmbl

MHOXeCTBO JeHCTBUTEIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU

Oyukuuu U rpadpuku. CreneHHas GyHKIMS C
L[eJIBIM TIOKa3aTesieM

Apudmernaeckuii KOpeHb N-0if CTENCHH.
HppanmnonaibHble ypaBHEHUS

[TokazarenpHasipynkums. [lokazarenpHbie
ypaBHEHUS

Jlorapudmuueckast pyHKIHUS.
Jlorapudmuueckue ypaBHEHHs

TpuronomeTprdeckue BeIpaXEHUs U
ypaBHEHUs

ITocnenoBaTenbHOCTH U IPOTPECCHH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

24

12

15

10

18

22

10
20

136

22

KoaunuecTBO 4acoB

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypen

HccnenoBanue GyHKIMA ¢ TOMOIIBIO 99 1 0

MIPOU3BOTHOM

[lepBooOpa3Has u uHTErpai 12 1 0

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 0

TpuroHomeTpruyeckue HepaBEHCTBA

UppanmonansHble, MOKa3aTENbHbBIE U 24 1 0

norapuMUUecKre HePaBeHCTBA

KomruiekcHbie uncia 10

HarypanbHble u nensie yucna 10

CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX

MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1 0

ypaBHEHUH

3ama4n ¢ mapameTpamMmu 16 1 0

[ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 16 5 0

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

Ne
n/n

10

11

Temaypoxka

MHO03k€ecTBO, Onepauy Hajl
MHOKE€CTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna
IIpuMeHeHne TeopeTHKO-
MHO’KECTBEHHOI0 armapara JJis
peleHus 3a1ad

PannonaneHble yncia.
OOBIKHOBEHHBIE U JIECATUYHBIE
poou.

[TpoueHThI

[Tpumenenue 1poGeit u MPoLEHTOB
JUISl peLIEHUs IPUKJIAIHBIX 3a/1a4
JlericTBUTENIbHBIE YHCIIA.
PannoHanpHbIC U MppalMOHAJIbHBIE
qucIia

ApudmeTnueckue onepanuu c
JIEHCTBUTEIIbHBIMU YU CIIAMU
Monynb 1eCTBUTENBHOTO YHCIA U
€ro CBOMCTBA

[TpubinxKEHHBIE BEIYUCIICHUS,
IIpaBUJIa OKPYTJIEHUS, IPUKNAKA U

Bcero

KosanyecrBoyacos
Konrpoabnbie IIpakTuyeckue
padoThI padoThI

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

24
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12

13

14

15

16

17

18

19

20

21

22

OLICHKA PE3YJIbTaTa BIUUCICHUI

OCHOBHBIE METO/IbI PEILIEHHUS LIEIIBIX
ypaBHEHU I

OCHOBHBIE METO/IbI pelIeHUs TPOOHO-
paIrMoOHAIBHBIX YPAaBHCHHI

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBPHBIX YPAaBHEHUH U
HEPaBCHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOro4YlI€Ha Ha MHOTOUJIEH
¢ octatkoM. Teopema besy

MHOTO4ICHBI C IEIBIMH
koaurmentamu. Teopema Buera

CucreMbl TUHEHHBIX YpaBHEHUM

Pemenne cucreM JUHENHBIX
ypaBHEHU I

Marpuia cucTeMbl TUHEUHBIX
ypaBHeHu. OnpeaenuTenb MaTPUILbI
2x2, ero reoMeTpUYECKU CMBICI U
CBOMCTBA; BEIUMCIICHUE €r0 3HAUCHUS

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHMS
[Ipumenenre onpeneTuTeNs s
PEIICHUS] CUCTEMBI IMHEHHBIX
yYpaBHEHUN

[IpuknagHelie 3a1a4u, permiaeMole ¢
IMOMOIIBIO CHCTEMBI TUHESHHBIX

25



23

24

25

26

27

28

29

30

31

ypaBHEHU I

Pemenne npukinagHbIX 3a1a4 C
IIOMOIIIBIXO CUCTEMBI JIMHENHBIX
ypaBHEHU I

KoHntposbnas padora:
"PanuonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBbI JIMHEHHBIX
ypaBHEHUI"

OyHKIMS, CIIOCOOBI 3aIaHUS
¢dbyukun. Bzaumuo obpaTHbie
dbyukiun. Komnosunus ¢pyHkmit

['padux GyHKIMN. DIEeMEHTapHBIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeAesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue GyHKIUH.
[TpoMeKyTKM MOHOTOHHOCTH

byHKIUN

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIHH.

Haubounbiee u HauMeHbIIee
3HaYeHHue (PyHKLIUU Ha IPOMEKYTKE
Jluneitnasi, kBaapaTuuHas QyHKIUH.
DNEMEHTApHOE UCCIIEI0BAaHUE U
rpaduku 3TUX QyHKIHHA

JpobHo-nunelinas GyHKIuUS.
DJIeMEHTapHOE UCCIIEIOBAHUE U

26



32

33

34

35

36

37

38

39

40

41

42

43

nocTpoeHue rpaduka

Jlunelinas, kBagpaTuuHas U JpOOHO-
auHelHas QyHKIUH. DJIeMeHTapHOoe
MCCJIEIOBAHKE U IOCTPOCHUE
rpadukoB 3TuX QyHKINH

CreneHsp ¢ 1eIbIM I0Ka3aTeNIeEM.

CreneHs C 1eNIbIM TTOKa3aTelIeM.
bunom Herotona

CrernenHast QyHKIUS C HATYPATbHBIM
Y LEJIBIM TToKa3aresieM. E€ cBoiicTBa 1
rpaduk

[TpoBepounas padora: "CreneHHast
¢bynkuus. E€ cBoiictBa u rpaduk"
ApudpmeTnueckuii KopeHb
HaTypaJbHOM CTENIEHU U €r0 CBOICTBA
[IpeoOpazoBanme YUCTOBBIX
BBIPOKEHUM, COAEPKAIUX CTETICHU
BriHecenre MHOKUTES U3-TI0]] 3HAKa
KOPHS

Bnecenue MHOXKHTES 11O 3HAK
KOPHS

Coxkpaienue apo0ei, comepikammx
paavKabI

HpparmonansHble ypaBHEHUS.
O06nacTh 1OMyCTUMBIX 3HAYCHHH
UPPAIMOHATIFHOTO YPaBHEHHUS

Pemienne HppanuoOHaJIbHBIX

27



44

45

46

47

48

49

50

51

52

53

YpaBHEHUH 10 ONPEACICHUIO
apupMEeTUIECKOro KOPHS
HaTypaJIbHOM CTEIIEHHU.

BosBenenue o6enx dacTeil ypaBHEHHUS
B OJHY U TY )K€ CTEICHb.

BBenenue BcmoMoraTelibHOM
MIEPEMEHHOM C IEJIbI0 TTOHMKCHHS
CTENEHU UPPALMOHATIEHOTO
ypaBHEHUS

BBenenue BcriomorarebHON
MEPEMEHHOM C IEIbI0 UCKIIIOYEHUS
HppaloOHaIbHOCTH.

I'padpuaeckuii cnocod pemeHus
UppaIMOHAILHBIX YPAaBHCHHIA.

Pemenuen ppannoHambHBIX
ypaBHEHUU

CgoiicTBa u rpaduk KOpHs N-oif
CTETEeHU KaK (yHKLIUU 0OpaTHOMN
CTENEeHH C HAaTypaJIbHbIM IOKa3aTelleM
CgoiicTBa u rpaduk KOpHs N-0if
CTETICHH.

Kontponbnas padora: "CBoiicTBa 1
rpaduk KopHs N-0i cTeneHu.
Hppannonanbubie ypaBHEHUS"
Crenens ¢ pallMOHAIbHBIM

IOKa3aTeJIEM U €€ CBOMCTBA

CBOICTBa CTEIICHU C panuoHaJIbHbIM
IIoKa3aTcjieM

28



54

55

56

57

58

59

60

61

62

63

64
65
66

Haxoxnenue 3HaueHuii CTEIIEHU C
palMOHAJIBHBIM MTOKa3aTeIeM U €€
CBOMCTBA

[TokazarenpHast QyHKIHS, €
CBOWiCTBa U TpapuK

[ToxazarenbHbIE ypaBHEHUS.
Hcnonb3oBanue rpaduka GyHKIuu
JUISl pEeIIEHUs] YPABHEHUHN

Pelenune nokasaTenbHbIX YpaBHEHUI
myTéM IpuBeieHUs: 00enx yacTeit
YpaBHEHUS K OJHOMY OCHOBAHHUIO.

BeiHeceHne 0011ero MHOKHUTENA 3a
CKOOKY.

Meron 3aMeHBI IEPEMEHHON B
MOKa3aTeIbHBIX YPAaBHEHUSIX

ITokazaTenbHbIE YpaBHCHHA. Merton
MNOYJICHHOI'O ACJICHUA

[TpoBepounas pabdora:
"TToxazarenbHast QYHKIIMSL.
[ToxazarenbHble ypaBHEHUS "

Jlorapudm uucmna. CBoiicTBa
norapupma

Haxoxnenne norapudma grcna c
IIOMOUIBIO CBOWCTB

Jecstuunble sorapudmsl
HatypanbHble norapupmel

JlecaTUUYHBIE U
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67

68

69

70

71

72

73

74

75

76

77

HaTypalbHbIeTOrapu (MBI

[TpeobpazoBaHue YUCIOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
J0rapupMbl

[IpeoOpa3zoBanne OYKBEHHBIX
BBIPKEHUI, COAEPIKALUX
norapupMbl

[IpeoOpa3zoBanue BhIpaKEHUH,
coJieprKalIux Jorapudmel ¢
UCIIOJIb30BAaHUEM CBOWCTB

Jlorapudmmueckas GpyHKIus, e€
CBOWCTBA U TpapuK
Jlorapugmuueckue ypaBHEHUs.
Hcnonp3oBanue rpaduka GyHKIUNA
JUISL pEIIEHUS] YPABHEHUM.
['paduyeckuii ciocob pemeHus
JorapupMHUUECKUX ypaBHEHUH
Pemenne ypaBuenuii o
ompeieNIeHuIo Jorapudma.
Jlorapudmuueckre ypaBHEHUS.
Merona noTeHunpOBaHUS.

Jlorapugmuueckue ypaBHEHUS.

Meron BBeeHUSI HOBOU IIEPEMEHHOM.

Jlorapudmuueckre ypaBHEHUS.
Merton norapudmMupoBaHus.

Jlorapugmuueckue ypaBHEHUS.
Ilepexor K HOBOMY OCHOBaHHIO
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78

79

80

81

82

83

84

85

86

87

88

89
90

PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUU
aorapu(pMUUECKUX YpaBHEHUH
Konrponsnas padora:
"TTokazarenpHas u Jorapudmuaeckas
¢ynkuuu. [TokazaTensHbie U
JorapupMUUECKue ypaBHEHUS"

Panuannas mepa yrina. [ToBopot
TOYKH BOKPYT Hayajaa KOOpAUHAT
[lepexo oT paguaHHOM MephbI yria K
rpasyCHOM U OT I'palyCHOM K
paJraHHOM.

CuHyc, KOCUHYC, TAHT€HC U
KOT@HT€HC YHCIIOBOTO apryMeHTa

3HaKu CHHYCa, KOCMHYCAa, TAHT'CHCA U
KOTaHT'€HCa YU CJIOBOI'0 aprymeHTa

3aBUCHMOCTD MCKAY CUHYCOM,
KOCHUHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJIHOT'O M TOT'O K€ yTJIa.

TpuronomeTpruyeckue TOXKAECTBA

CuHyc, KOCUHYC, TAaHT€HC U
KOTAHI'CHC YIJIOB d 1 - a

DopMyIIbl CIOKEHUS

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC JABOWHOTO U MOJIOBUHHOTO
yria

®opMybl IPUBEAECHUS

Cy'MMa " pa3HOCTb CUHYCOB. CyMMa U

31



91

92

93

94

95
96

97

98

99

100

101

Pa3HOCTb KOCUHYCOB

[TpoBepounas pabota o Teme
"TpUrOHOMETPUUYECKUE BbIPAKEHUS"

ApKCUHYC, apKKOCUHYC U apKTaHTE€HC
YHICIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHI'€HC
UL aHu-a

TpuronomeTpuyeckue ypaBHEHHUS.
YpaBHeHue COSX=a

VYpaBuenue Sinx=a

Pemenue ypaBuenuit tgx=a, ctgx=a
Perennie TpUroHOMETpHUUECKHUX
YpaBHEHUU, CBOJSALIUXCS K

KBaJIpaTHbIM. MeTo/1 3aMEHbI
IIEPEMEHHOM.

Pemienue TPUTOHOMCTPHUUCCKUX
ypaBHCHI/Iﬁ Pa3JIOKCHUEM Ha
MHOXXHUTCIIN

Pemienne TpuroHomMeTpuYECKUX
ypaBHEHUW METOI0M MTpeoOpa3OBaHUs
C TIOMOIIBIO POopMyT

Pemenne TpuroHoMeTpHIECKUX
YpaBHEHUH C TTIOMOIIBIO BBEICHUS
BCIIOMOTATEIILHOTO yTJia U C
MTOMOIIBI0 YHUBEPCAIBHON
IMOJICTaHOBKH.

KonTponbhas pabora:
"TpUroHOMETPUYECKHUE BBIPAKEHUS U



102

103

104
105

106

107

108

109

110

111

112

113

TPUTOHOMETPUYECKHUE ypaBHEHUS"

ITocenoBaTeIbHOCTH, CITOCOOBI
3aJaHus TOCJIE0BATEIHHOCTEH.
Merton MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OTPAHUYECHHBIE
nocieaoBaTeabHocTU. VicTopust
aHanu3a OECKOHEYHO MaJIbIX
Apudmerrdeckas mporpeccus
['eomeTpuueckas nporpeccus
beckoneuno yObIBaroras
reoMeTpuyeckas mporpeccus
CymMma 0ecKOHEYHO yObIBarolie
F€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
poct. Yucno e.

JIMHEeNHBIN U DKCIOHEHIINAIbHBIN
poct. Hucio e. Popmyiia CIOKHBIX
IIPOLIEHTOB

Hcnonbs3oBaHne Nporpeccuu 1is
PeICHMA pCaJIbHBIX 3a1a4
IIPUKIIATHOTO XapaKkTepa

[TpoBepounas pabora:

"[TocnemoBaTeIbHOCTH U TIporpeccuu’”

HenpepbiBHBIE QYHKITUU U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI
rpaduKoB PyHKIHIT
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114

115

116

117

118

119

120

121

122

123

124

125

126

127

@YHKIUY HENIPEPHIBHBIE HA OTPE3KE
CgoiicTBa GyHKIIMIA HETPEPHIBHBIX Ha
OTpe3Ke

Meton MHTEpBaIOB Ul pELICHUS
HEPABCHCTB

Pemienne HepaBeHCTB METOIOM
MHTEPBAJIOB

MeTton uHTEpBaIOB ISl pEIICHUS
HEPABEHCTB

CaolicTBa HENMPEPBIBHBIX (PYHKINH
IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUIMMA 715 peiieHust 3a1a4
ITepBast u BTOpast MpOU3BOIHBIE
byHKIIUN

Omnpenenenue, reOMETpUIECKUI
CMBICJI IPOU3BOAHOMN

Omnpenenenue, GU3NYECKUN CMBICIT
MIPOU3BOAHOMN

YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

Haxoxnenue ypaBHeHUsI KacaTEIbHOU
K rpaduky QyHKIIUU

[IpounsBoaHBIE
3J7IeMEeHTapHBIX ) yYHKIUI
Haxoxnenue npon3BoIHbIX
3JIEMEHTAPHBIX (PYHKIHNA 1O
dopmynam

34



128

129

130

131

132

133

134

135

136

[TpousBoHast CYMMBI ()yHKITHIA
[Tpon3BoHAs TPOU3BEICHUS
byHKIII

[Ipou3BoHAS YACTHOTO H
KOMITO3HITUH () YHKIIHA
ITpoBepounas pabdora:
"I[IpousBognas"

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMAaTH3aIus 3HaHUHN
"VpaBuenus"

[ToBTOpEeHME, 0000IICHUE,
cucreMarusanus 3HaHuil: "OyHkuun"
HTorosast KOHTpoJIbHAs paboTa
[ToBTOpenue, 06001IEHNE,
CHCTEeMaTU3alys 3HaHUH. AHaIU3
KOHTPOJIbHOM paboThI.
[ToBTOpenue, 06001IIEHNE,
cHCTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136
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11 KIIACC

KounyecTBO yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoubnbie IIpakTuyeckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE PecypcChl

padoThI padoThI

IIpuMeHeHne Npou3BOJHON K
UCCIIeIOBAaHHIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIIMH Ha 1 0 0
MOHOTOHHOCTB U SKCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha 1 0 0
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 0 0
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K

MCCIIeIOBAaHHIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTh M SKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHON K

WCCIIeIOBAaHUIO (PYHKIMIA Ha 1 0 0
MOHOTOHHOCTh B SKCTPEMYMBI

HaxoxxneHne HanOoIbIIero u

HAaUMEHBIIETO 3HAUEHUS 1 0 0
HeNpepbIBHON (YHKIIMU HA OTpE3Ke

Haxoxxnenne HanOoJIbIIero u

HaMMEHBIIETO 3HAYECHUS

36



10

11

12

13

14

15

16

17

HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

Haxoxnenne HauOOJIbIIErO U
HaVMEHBIIIETO 3HAYECHUS
HENpPephIBHON (DYHKITUU HA OTPE3KE

Haxoxpaenue HaubobIero u
HaUMEHBIIETO 3HAUYCHUs
HEenpephIBHON (DYHKIIUU HA OTPE3Ke

Haxoxnaenue HaubosbIero u
HAaWMEHBIIIETO 3HAUYCHUS
HEMpephIBHON (DYHKIIUU HA OTPE3KE

Haxoxnenne HanOoJIBIIETO U
HAUMEHBILIETO 3HAUYCHUS
HENpephIBHON (DYHKIIUU HA OTPE3KE

[IpuMeHeHne MpoON3BOIHOM IS
HAXO0XCHNS HaWIYy4Ilero peleHus B
MPUKJIaHBIX 3a]a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJCHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONpeJIeTICHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduKom

[Ipumenenne npou3BOTHOM IS
OnpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITN
rpaduKom

Komnozunus ¢pyHkmit

37



18
19

20

21

22

23

24

25

26

27

28

29

Komnozumus pyHKiui
Kommnosumus Gyskmmi

I'eomerpuueckue 0Opa3pl ypaBHEHUN
Ha KOOPJMHATHON IIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHUN
Ha KOOPJIMHATHOM IJIOCKOCTH

KoHntposbHas pabora:
"UccnenoBanue GyHKIHIA ¢
MTOMOIIIBIO TTPOU3BOAHOM"

[TepBooOpazHas, 0CHOBHOE CBOHMCTBO
MepBOOOPA3HBIX

[TepBooOpazHbIe AIEMEHTAPHBIX
¢dbysaknuii. [IpaBuina HaXOXKACHUS
IepBOOOPA3HBIX

[TepBooOpazHbIe AIIEMEHTAPHBIX
dbynkuumii. [IpaBuna HaxoXKIeHUS
epBOOOPA3HBIX

WNHurerpai. I'eoMeTpU4YeCKUN CMBICI
UHTErpala

Brrunciienne onpenenéHHOro
uHTerpana mo gopmyrne HerotoHa-
JleiioHMIA

Brrunciienne onpenen€éHHOro
uHTerpana o gopmysne Horotona-
JleitGHMIA

HpI/IMCHCHHe HUHTCIrpaia I
HaXO0XJICHUA HJ'IOH.[&)IGIZ TIIIOCKUX

¢uryp
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30

31

32

33

34

35

36

37

38

39

40

41

IIpuMeHeHne nHTErpaIa U1
HaX0XJIeHHUs 00BEMOB
TE€OMETPUYECKUX TEI

[Ipumeps! periennit
Qg QepeHInanbHbIX ypaBHEHUN

[Tpumepsl penennit
mudepeHInaTbHBIX YPaBHCHHH

MareMaTHueCcKoe MOJICIIUPOBAHHUE
peabHBIX MPOIECCOB C TOMOIIBIO
nuddepeHInaTbHBIX YPaBHEHHH

KonTponbnas padora:
"[TepBooOpa3nast u uHTETpal"

Tpuronomerpuueckue GYHKINH, HX
CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

Tpuronomerpruyeckue QyHKIMH, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U TpapuKu

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
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42

43

44

45

46

47

48

49

50

51

52

53

OT60p KOpHEH TPUTOHOMETPHIECKHUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH € IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemenne TpUroHOMETPHUUECKUX
HEPaBEHCTB

Pemenne TpuroHOMeTpHUUECKUX
HEpPaBEHCTB

Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB

Pemenne TpuroHoOMeTpHUUECKIX
HEPaBEHCTB

KontponsHas padora: "['paduku
TPUTOHOMETPUUYECKUX (DYHKLIUH.
Tpuronomerpuueckre HepaBeHCTBA"
OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIC METOJIBI PETICHUS

IMOKa3aTCJIbHBIX HEPABCHCTB

OCHOBHBIE METO/IbI pELICHUS
norapu(MHUIECKUX HEPABEHCTB
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54

55

56

57

58

59

60

61

62

63

64

65

66

67

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

OcHOBHbBIE METOBI PELICHUS
JorapuMUUECKUX HEPABEHCTB

OcHoBHBIE MCTO/JbI pCHICHUSA
HppalliOHAJIbHBIX HCPABCHCTB

OcHoBHBIE MCTOJbI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

OcHoBHBIE MCTO/JbI pCHICHUSA
HppaluOHAJIbHBIX HCPABCHCTB

I'padnueckue MeToabl pemeHus
MPPALMOHAIIBHBIX YPABHEHUN

I'paduueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHHH

I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPABHEHUI

I'padmyeckue MeToAbI perieHus
MOKa3aTeIHbHBIX HEPABEHCTB

I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX YpaBHEHUN

I'paduueckne MeToabI peIICHHS
norapu(MHUIECKUX HEPABEHCTB

I'paduueckue MeTOIbI peLIeHUs
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68

69

70

71

72

73

74

75

76

norapuMUYECKUX HEPABEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapupMUIecKux
ypaBHEHUU

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPaBEHCTB

I'paduueckue METObI pELICHUS
[IOKa3aTeIbHBIX U JOrapu(pMUUECcKux
HEPaBEHCTB

KonTponbHas pabora:
"UppannoHnaibHble, MOKa3aTeabHbIE U
norapu@muuecKkue HepaBeHcTBa"

KomriekcHele yncia.
Anrebpanyeckas u
TPUTOHOMETpHUEcKas (opMbI 3arucu
KOMIIJIEKCHOTO YUCIIa

KomiiekcHele yncna.
Anrebpanueckas 1
TpUTrOHOMETpHUECKasi POPMBI 3arucu
KOMILIEKCHOTO YHCIIA

Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
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77

78

79

80

81

82

83
84

85

86

87

88

89

90

N300paskeHre KOMIUIEKCHBIX YHCEll
Ha KOOPAWHATHOM IIIOCKOCTH

N300paskeHre KOMIUIEKCHBIX YHCEI
Ha KOOPJIMHATHOM IJIOCKOCTH
®opmyna Myaspa. Kopuu n-oit
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-ou
CTETEeHH U3 KOMITJIEKCHOTO YHUCIIa

[TpuMeHeHne KOMIIEKCHBIX YHCE
IUISL peteHust GU3NIECKUX U
reOMETPHUECKUX 33]a4

KontposbHas pabora:
"KommiiekcHbie uncia"

HarypanbHsle u niensle yucna
HarypanbHsle u nensle yucna

[IpuMeHeHne NPU3HAKOB AETUMOCTH
LETBIX YHUCET

[IpuMeHeHne NMpU3HAKOB ACITUMOCTH
LENBIX YACET

[IpuMeHeHne NpU3HAKOB AETUMOCTH
nensix uncen: HOJL u HOK

[IpuMeHeHne NpU3HAKOB AETUMOCTH
nensix uncen: HOJL u HOK
[IpuMeHeHne MpU3HAKOB AETUMOCTH
IIEJTBIX YMCEJT: OCTATKH 110 MOJIYITIO
[IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
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91

92

93

94

95

96

97

98

99

100

[IpuMeHeHne NPU3HAKOB AEIUMOCTH
LeNbIX Yucell: anroput™ Eskinuaa
JUIS peLleHus 3a1a4 B LEJIbIX YUCIIax

KonTponbnas pabora: "Teopust
LenbIx yucen"

CucremMa 1 COBOKYITHOCTh
ypaBHEHU. PaBHOCUIIbHBIEC CHCTEMBI
Y CUCTEMBI-CIICJICTBUS

Cucrema n COBOKYITHOCTb
ypaBHeHHﬁ. PaBHOCHIIbHBIE CUCTEMBI
U CUCTCMBI-CIICACTBHA

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM
U COBOKYITHOCTEH paloHaIbHBIX
ypaBHEHUH

OcHOBHBIE MCTO/bI pCHICHUS CUCTEM
1 COBOKYITHOCTEW MppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM
Y COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH ITOKa3aTEeIbHbIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEHIEHUS CHCTEM
U COBOKYITHOCTEH JIorapu(pMUIECcKuX
ypaBHEHUH

OCHOBHBIE METOBI PELIEHUSI CUCTEM
Y COBOKYITHOCTEH JIOrapu(pMUYECKUX
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101

102

103

104

105

106

107

108

YpaBHEHUH

IIpuMeHEeHNnE CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aja4 U 3a7ad u3
pa3nuyHbIX o01acTeil HayKu U
peaJIbHOM JKU3HU, UHTEPIIPETALINS
IIOJIyYE€HHBIX PE3YyJIbTaTOB

[IpuMeHeHHe crcTeM K peleHUI0
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3
pa3auyYHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MIOJIyYE€HHBIX PE3YyJIbTaTOB

[IpuMeHeHre HEpPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
pa3auyuHbIX 00JacTel HayKu U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MOJIyYEHHBIX PE3yIbTaTOB

KonrtponsHas padora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX
MIOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHH"

PanmonaneHble ypaBHEHUS ©
rnapaMeTpamu

PanmonaneHble HEpaBEHCTBA C
rapaMeTpamu

ParmmonanbHbie CHCTEMEI C
rnapaMeTpamu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu
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109

110

111

112

113

114

115

116

117

118

119

HppanmoHaibHbIe CUCTEMBI C
napaMeTpamMu

IToka3zarenbHble ypaBHEHUS,
HEPAaBEHCTBA C IapaMeTpamMu

[TokazarenabHbIE CUCTEMBI C
napameTpamu

Jlorapudmuueckue ypaBHEHUS,
HEePaBEHCTBA C [TapaMeTpaMu

Jlorapumuyeckue CUCTEMBI C
napameTpamu

Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

TpuroHnomeTpruyeckue HEpaBEHCTBA C
napameTpamu

TpuronomeTpuyeckre CUCTEMBI €
rapameTpamu

[TocTtpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJEIEN PEabHbBIX
CUTYallU| C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIEeN peanbHbIX
CUTYalUH C IIOMOILBIO CUCTEM
ypaBHEHUH C MapaMeTpaMu

[TocTtpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIENEH peaabHbIX
CUTYALIMH C TOMOIIBIO CUCTEM
ypaBHEHUH C IapamMeTpaMu
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120

121

122

123

124

125

126

127

128

129

Konrtponsnas pabora: "3anaun ¢
napametrpamu"

[ToBTOpenHue, 060061IeHNE,
CHCTEeMaTH3alus 3HAaHUI:
"VpaBHeHus"
[ToBTOpEeHME, 0000MIIEHNE,

cHCTeMaTH3alus 3HaHUI:
"VpaBHeHus"

[ToBTOpeHME, 0000MIIECHNE,
CHUCTEMATHU3ALIMS 3HAHMIA:

"VpaBHeHnus. CucteMbl ypaBHEHUM"

[ToBTOpeHue, 06001mEeHNuE,
CUCTEeMAaTH3alusI 3HAHHIHA:
"HepaBenctna"

[ToBTOpenue, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBencrna"

[ToBTOpenue, 06001IeHNE,
CHCTEMaTH3aINsI 3HAaHUH:
"HepaBencrsa"

[ToBTOpenue, 06061IeHNE,
CHUCTEMAaTU3alMsl 3HAaHUM:
"IIponsBoaHas u e€ npuMeHeHue"
[ToBTOpenue, o600mEeH e,
CUCTEMAaTU3alMsl 3HAaHUM:
"IIpon3BoaHas u €€ npuMeHeHue"
[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3als 3HaHUH:
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130

131

132

133

134
135

136

"IIpon3BoaHas u €€ npuMeHeHue"

[ToBTOpEeHME, 0000MIIEHNE,
cucteMaTtu3anus 3Hanuit: "Murerpan
U €ro npuMeHeHue"

[ToBTOpEeHME, 0000MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

[ToBTOpeHme, 06001ICHNE,
cucreMaTtu3anus 3HaHui: "Oynkuun"

[ToBTOpeHue, 06001eHNE,
cucTeMaTtu3aius 3Hanuii: "OyHxun"

HToroBas KoHTposIbHAst paboTa
Wrorosas koHTpoJibHas paboTa

[ToBTOpeHME, 0000MIIECHNE,
cUcTeMaTH3als 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

1 0
1 0
1 0
1 0
1 0
136 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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MHMHHCTEPCTBO IPOCBEINEHHS] POCCUMCKOM ®EJEPALIUA
MuHHCTEPCTBO 00pa30BaHHS, HAYKH H MOJIOJAEKHOH MOJIHTHKH
Kpacnoaapcekoro kpas
MyuununanasHoe obpazopanue IlaBiosckuii paiion
MyHuuunajabHoe 610KeTHOe
o0ueoOpa3oBaTe/ibHOE yUpeKIEHHE
cpeansisi o0eodpa3oBaTesibHas mKoaa Ne 15

nmenn Buxropa Hocndosuya Kocruna xyropa Cpennnii Yenbac

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

PykoBoautens [IIMO 3aMecTuTens JUPEKTOpa
y4uuTenei npeiMeTHUKOB 110 YP <

4 / - / L~
bl Bovep 7Y <

npoToko 3acefanus IITMO Jlo3a E.E.§
Ne 1 ot «29» aBrycra 2023 r. {

PABOYAS ITIPOI'PAMMA
(ID 628195)
y4eoHoro npeamera «I'eomeTpus. Yriy0/eHHbIH yPOBEHb»

it oby4aromuxcs 10 — 11 xiaccos

x. Cpeannii Yenbac 2023 r
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MHHHACTEPCTBO IIPOCBEIEHMSI POCCHIICKOM ®ETEPALIAN
MuHHCTEpPCTBO 06pa30BaHHsl, HAYKH H MOJIOAEKHOH NOJTHTHKH
KpacHonapckoro kpas
MyuununaasHoe obpasosanne [laBioBcknii paion
MyHHuuHna bHOoe OI0/IKeTHOEe
o0meo0pa3zoBaTe/bHOE yUpexIeHHe
cpeansisi o6meobpasoBaTeabHas mkoaa Ne 15

umenn Bukropa Hocndosuya Kocruna xyropa Cpennnii Henbac

PACCMOTPEHO COI'JTACOBAHO VTBEPXJEHO
PykoBogurens LIIMO 3amectutens aupektopa  dupexrop MBOY COILL
y4uTeneil mpeIMETHUKOB 110 YP /’ ' Nel3usB: M. Koctuna

(-

4 \
nporoko 3acenanus IIIMO Jloza E.E. 5 450y W s 15
1 /"™.8.W Koctuna
Ne 1 ot «29» aBrycra 2023 r. \ Coeaw YertaVGHBHIK T.A.
Réitéipie neiarorueckoro

%, %

4 Nel ot «30» aBrycra
.

PABOYASI [IPOTPAMMA
(ID 618087)

yue6Horo npeamera «BeposiTHOCTB H CTATHCTHKAY (YTITy6IICHHEIH YPOBEHB)

1uist obyuaromuxces 10-11 kmaccos

x. Cpeannii Yenbac 2023 r

MNOACHUTEJIBHASA 3AIINCKA
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['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
O0Oy4arolMMUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JTOKA3aTEIbCTBE TEOPEM U
IIOCTPOCHUH LIETIOYKH JIOTHYECKUX YTBEPKICHHUU IIPU PEIICHUH I'€OMETPUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb W ONpPOBEpPraTb THUIIOTE3bl HEMOCPEACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
¢uznueckux 3aaay.

I{enb ocBoeHus nporpaMmbl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISAIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKHMX TIEOMETPUYECKMX 3HAaHUM W JIEeWCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SBISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJISIIOIIMX ONMCBHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO aImapara o pa3ieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS  BJIAAE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOAUThH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MHpPE MHOTOTPAaHHUKM W TeJla BpalleHUs, KOHCTPYUPOBATh T€OMETPUYECKHUE
MOJENH;

¢bopMUpOBaHHE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTeMaTHUYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeNbCTB W aJITOPUTMOB
pElIeHMs, YMEHHUSI UX NPUMEHATH, MPOBOJIUTH JI0KA3ATEIbHBIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKUX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH
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000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyAIbHBIX MW  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI PaAclo3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBIIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHHUH  pacmpenenserca He  TOJbKO  T0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIIPOCAM 00yJaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPE/ICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECeunuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  CTepeoMeTpuu. Touka, IpsiMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble M CKpeluBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUsS. IM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapajulelieuIie,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB W CHUHYCOB LIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanpe OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUBbI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETpPHUS NPaBUIbHOU
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHSA: TMIMHAPUYECKAS TOBEPXHOCTh, KOHWYECKAs TMOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
MUJINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmmHoe pacmonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka mummHapa W koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOHM TPU3MBI, IIWIHHIPA, MHPaMUIbl U KoHyca. O0BEM mapa u 1mapoBOoro
CeTMEHTA.
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KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
WIMHApP, ONHCaHHAas oOKojo ImHApa. llepeceuenune cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIAACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIALIME YEPE3 BEPIINHY), CEUEHUS 1Iapa, METOAbl OCTPOCHHUS
CEUYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHHUSA, METOJ IEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
CHUCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopaunaTel Bektopa. PaznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MpPH PEIIEHUH Te€OMETPUUYECKUX
3a1ad.

J{BMKEHUSI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OTtoOpakenus. [[BWkeHUs U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBM)KCHUH. BuIbl JIBWXCHUN: TapajuleNIbHBIA IEpEeHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOuiecTBa (BbIOOPHI, ONPOCHl U APYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHS TNPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr ¥ Ppearr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
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TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAaHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWW IS penieHus 3aj7ad B 0O0JacTH
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOUIEHMM MEXJIy TMOHATUAMH, (HOpMyIHpOBaTH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JleJIaThb BBIBOABI C UCIIOJB30BAHUEM 3aKOHOB JIOTUMKH, JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BBEIOMpATh CMOCO0 pemieHns y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHl KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOILECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUIAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSTEJILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, JAaBaTh IOSACHEHUs IO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUSAMU IPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUICHHS C Yy4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUYUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mpuU pelmeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (00CykaeHUSI, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMU B3aUMOJICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

¢ CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSTHUSMH CTEPEOMETPUHM TMPH
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX MPU PELICHUH
F€OMETPUYECKHX 3a]1aY;
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e KJIacCU(ULIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJTHO  OMEpPHpPOBaTh MOHATHUAMH, CBS3aHHBIMU C yIrjJaMd B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HPSIMOH U
IUIOCKOCTBIO;

¢ CBOOOTHO ONEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMUJa, MPSAMOYTOJIbHBINA apajuieenunesn, Kyo);

e KJIaCCU(ULUPOBATh ~ MHOTOTPAHHUKHM,  BbIOMpass ~ OCHOBaHMS  JUId
KJIaCCU(pUKaALUY;

¢CBOOOZHO  ONEPUPOBATH  TMOHATHSMHU, CBSI3aHHBIMU C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIIOJIHATH NAPAJLIENBHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IOCKOCTb, BHIIOJHATH N300pakeHus (pUryp Ha MI0CKOCTH;

e CTPOUTh CEYEHHS] MHOTOTPAaHHUKOB Pa3IU4YHBIMA METOAAMH, BBIIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHMCIIATH IJIOLIAAN MIOBEPXHOCTEW MHOTOIPaHHUKOB (IIpU3Ma, MHUpaMua),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOZHO OINEpUPOBaTh MOHATUAMH: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
burypsr;

¢ CBOOOJTHO OMNEpPUPOBATH MOHITHSIMHM, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBITTOJIHSATH ACHCTBUS HaJl BEKTOPaMHU;

epelIaTh 33JaYM Ha JO0KAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJECHUE TIE€OMETPUYECKHUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e IPUMEHSTh MPOCTEUIIME MPOrpPAMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKe: CpaBHUBATh U
aHAIM3UPOBAaTh PEABHBIE CUTYallMH, PUMEHATh MU3yYECHHbIC MOHATUS B
npolecce IMOMCKAa pEelIeHHs MaTeMaTH4ecku  chopMyarpoBaHHOU
npoOJsieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCIIEI0BaTh MTOCTPOCHHBIE MOJEIN C MCIOJb30BAaHUEM I€OMETPUUYECKUX
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MOHATUN M TEOpeM, ammapara aareOpbl, peliath MPaKTUYECKUE 3aadd,
CBSI3aHHBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh TNPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

¢ CBOOOHO OIEpUPOBATh TOHATHUSIMH, CBS3aHHBIMH C IWIMHAPUYECKOH,
KOHUYECKOH U c(epruyeckor TMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTyYECHUS;

e ONIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMU C TEJaMU BpaALICHUS: HUIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

e pacIlO3HaBaTh TeJa BpallleHUs (LUIUHAP, KOHYC, cdepa U 1map) u 0ObSICHATh
CIOCOOBI MOTYYEHUS TN BPALLECHUS;

e KJIaCCU(UIIMPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

e BBIUHUCIISITh BEJIUYUHBI SJEMEHTOB MHOTOTPAHHUKOB W TEJ BpAICHUS,
00BEMBI U TUIONIAJM TMOBEPXHOCTEM MHOTOTPAHHHUKOB W TEJl BpallcHUs,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

e CBOOOJIHO OIEPUPOBATH TMOHITUSIMU, CBSI3AHHBIMM C KOMOWHAITUSIMH TEJl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaIllCHUS;

e BEIYHUCJISITh COOTHOIIEHUSI MEXAY IUIOMIAISIMU TTOBEPXHOCTEH U 00BEMaMHU
ITOJIOOHBIX TEI;

e 300paxkaTh W3y4aeMble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIJIOCKUE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

e U3BJICKATh, MHTEPHPETUPOBATH U MPEOoOpPa30BbIBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e CBOOOJIHO ONEPUPOBAThH MOHSATUEM BEKTOP B MPOCTPAHCTBE;

e BBITIOJIHSTH OTIEpAIliU HaJl BEKTOPaMU;

*33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM cCHCTEME KOOPANHAT;

e pEIIaTh FTEOMETPUYECKHE 3a7a4l HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMU, BEIYMCIICHUE PACCTOSTHUNA OT TOUYKH JI0 IIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPU PEIICHUU;

¢ CBOOOJIHO OIEPUPOBATh TMOHSITUSMH, CBS3aHHBIMU C JBIKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

¢ BBITMIOJTHATh HM300paXEHUSI MHOTOTPAHHWUKOB W TeJl BpalllCHHs IpU
MapajyIeIbHOM  TEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
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e CTPOUThH CEUEHUS MHOTOTPAHHUKOB W TEJl BPAICHUS: CEUCHUS IMIIMHIpA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaiieabHbIe
OCHOBAHHIO ¥ TIPOXOIAIINE Yepe3 BEPIIUHY ), CCUCHUS 11apa;

¢ ICTIOJIb30BATh METOJbl TOCTPOCHUS CEUEHUW: METOJ CIIEJOB, METO/I
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;

e IOKA3bIBaTh TEOMETPUIECCKUE YTBEPKICHUS;

o PUMEHSTh TEOMETpHUECKHEe (aKThl IS PEHICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPENoJiaraloluuX HECKOJIbKO IIIaroB pEUICHUsl, €CIu YCJIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

epelIaTh 33Jlayd Ha JOKa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUU U
HaXOXKJECHUE TEOMETPUICCKUX BEIIMUNH;

o IPUMEHSTHh MPOTPAMMHBIE CPEICTBA W AJICKTPOHHO-KOMMYHHUKAITHOHHBIC
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

o IPUMEHSITH MOJTYYEHHbIC 3HAHUSI HAa MPAKTUKE: CPAaBHUBATH, aHAJTU3UPOBAThH
U OIICHWBATh pPCAIbHBIC CHUTYyallMH, MPUMCHATh H3yYEHHBIC TOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHICCKU
chopMyJIHPOBAHHON MPOOJIEMBI, MOACIUPOBATh pEAJIbHbIC CUTYyallud Ha
S3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNI C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/layd, CBSI3aHHBIE C HAaXOXKICHUEM T'€OMETPUUYCCKUX
BEIINYWH;

e UMETh TMPEACTABICHUS] 00 OCHOBHBIX JTamax pPa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpaMmbl

Bgenenue B CTCPpCOMETPULIO

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE

[TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieHIUKYISIPHOCTD MPSMBIX U
MIJIOCKOCTEHN B IPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA
MHororpanHuku
BekTops!l B IpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

23

25

16

12

102

64

KoaunuecTBO 4acoB

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



11 KIIACC

Kosmn4yecTBouacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (uitepp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl

AHanmUTHYECKass T€OMETPHS 15 1 0

[ToBTOpEHME, 0606IIICHI:IC " 15 1 0

CUCTEMAaTH3aIHsl 3HAHUH

O0BEM MHOTOTpaHHHKA 17

Temna BpameHus 24

[Tnomany moBepXHOCTU U 0OBEMBI 9 1 0

KPYTJIBIX TEJ

JBroKeHUs 5 1 0

[ToBTOpEHuUE, 0606HI€HI:I€ u 17 5 0

CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne T
eMa ypoKa
n/n P Bcero

OcHoBHbIE NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTs crepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IIJIOCKOCTH, apalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, MEepECeKarouecs mpsamas 1
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IJIOCKOCTH, TEpECEKAIOLINeCs psMast
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO.
N3006paxkeHne nepecexaronmxcs
IJIOCKOCTEH, NepeCEKaroIMNXCs
IIPSIMOM U TUIOCKOCTH.
MHororpaHHuKH, U300pakeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIIHUX 00BEKTOB

KoanuyecTBo 4acoB

KoHTpoJibHbIe

padoThI

66

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYpPChI



10

11

12

13

MHororpaHHUKH, H300paKeHHE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
(buryp, HECyIEeCTBYIOMUX 0ObEKTOB.
O003Ha4YeHUs] MHOTOTPAHHUKOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

Axcuomsbl crepeomerpun. CiaeacTBUs
U3 aKCHOM.

AKCHOMBI CTEPEOMETPHUH U TTEPBbIC
caencTBus u3 Hux. CriocoObl 3aJaHus
MPSIMBIX | ITOCKOCTEH B
npoctpancTBe. O003HAYEHUS MPSIMBIX
M TUIOCKOCTEM

N300paxenue ceueHuii Kyoa, KOTOpbIe
IIPOXOJAT uepe3 ero péopa.
N300pakeHne nepeceueHus
MOJTYYEHHBIX TIOCKOCTEH.

N300pakeHne ceueHui mpu3msl ,
KOTOpBIE MPOXOIAT yepes e€ pEopa.
N300pakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.

N306paxenune ceyeHnil nupaMuibl,
KOTOpBIE MPOXOIAT uepes e€ pédpa.
N300pakeHne nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
N300paxenune ceyeHni nmupamMuibl,
Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
gyepes ux péopa. M3obpaxenue
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14

15

16

17

18

19

20

21

MepecevyeHus MOITy4YeHHBIX
IJIOCKOCTEH.

Merton cnenoB 1yt TOCTPOCHUS
CEeUYEeHUU

Merton crefioB Uil TOCTPOCHHUS
ceuenuii. CBOMCTBA MepeCceUCHUI
MPSIMBIX U IJIOCKOCTEHN

[TocTtpoeHnus ceueHuit METOIOM
cnenoB. CBoOMCTBA nepeceyeHu i
MPSAMBIX U IJIOCKOCTEH

[Toctpoenue ceuenuii B Kyoe 1o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEpPTEXKeH U 3aIiCh 11aros
MOCTPOCHUS

[TocTpoeHue ceueHunii B mupaMuIe 1o
Tpé€M Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemel‘/'I U 3aI1ucCh 11aroB
IIOCTPOEHHUS

[ToctpoeHue ceueHuii B mupamue,
KyOe 1o TpéM TouKaM Ha péOpax.
CoznaHue BBIHOCHBIX YepTeXel U
3aITUCh MAroB MOCTPOCHUS

IToBropenue mianumeTpun: Teopema
O IPONMOPHIHUOHAJIIBHBIX OTPE3KaAX.
[Tonobue TpeyroabHUKOB
[ToBropenue mianumeTpun: Teopema

Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
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22

23

24

25

26

27

Pa3BUTHUS TUIAHUMETPHUH U
CTepEeOMETpUH

[ToctpoeHue ceueHuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Cozanue BBIHOCHBIX YEPTEXKEHN U
3aIMCh IAroB MOCTPOCHUS

[Tpaktrueckas padota "[locTpoenue
ceueHuit"

BsaumHoe pacrnonoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronmecs
npsmbie. [Ipru3Haku cKpemuBaromuxcs
npsambix. [lapannenbHbie npsMble B
IIPOCTPAHCTBE

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMOH,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAIEH Ha
JTAHHOU npsimoil. Jlemma o
[IEPECEUECHUH NapAIIIEIIBHBIX IPSIMBIX
IIJIOCKOCTBIO

[TapannenbHOCTh TpEX MPSAMBIX.
Teopema o TpEX mapayeaIbHbIX
npsambIX. Teopema o
CKPENTUBAIOIINXCS MPSMBIX
[TapannensHO€ NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAJIEITHLHOTO
npoektupoBanus. M3o00paxkenue
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28

29

30

31

32

33

34

pa3HbIX (Uryp B mapansienbHOMN
IIPOEKIUU

[MenTpanbpHas nmpoekuus. Yroi ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy IPSIMBIMA

[IpoBepounas padora "B3aumuoe
pacrojoKeHue MPsSMbIX B
npocrpaHcrae”

[TonsTHS: MapaIenbHOCTh NPIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuieNbHOCTH MPSIMOU U
wiockoctu. CBoiicTBa
MapajuieTbHOCTH TPSIMON U TJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIYHCIIEHUE U JOKA3aTENbCTBO,
CBSI3aHHBIE C NAPAJIJIEIIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
[apaJuIeIbHOTO APYTO MPSAMOM.
Pacuér oTHOIIEHNH

[MTapannensHas npoekuus,
MIPUMEHEHHE IS IOCTPOCHUS CEUEHUI
Ky0a u nmapayuienenumnena. CoiicTa
napajiesienumne1a 1 mpu3Mbl

[TapannensHele iockocty. [IpusHaku
MapaJUIeIbHOCTH JBYX IUIOCKOCTEN
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35

36

37

38

39

40

41

42

43

Teopema 0 mapajuIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKyY, He
MIPUHAIJICKALTYI0 JAHHOM MJI0CKOCTH
U CJIEJCTBUS U3 HeE

CaolicTBa napaienbHbIX MNIOCKOCTEH:
0 NapajIeJIbHOCTU MPSAMBIX
nepeceueHus py MepeceyeHuu IByX
napajiesIbHbIX MIIOCKOCTEN TpeThe

CaoiicTBa napamuienbHbIX MIIOCKOCTEH:
00 OTpe3Kax HmapayIeTbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXK]y NTapaJlJICIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOU
C IByMs IIapajuleIbHbIMU
IJIOCKOCTSIMU

[ToBTOpenue: reopema ITudaropa Ha
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuleJenune1a

Boruncnenue IMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajuieeuIe e
[lepneHMKyIAPHOCTD NPSMOM U
mockocTH. [Ipusnak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

[Tpu3HaK neprneHauKyIIpHOCTH
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44

45

46

47

48

49

50

51

52

53

54

IPSIMOM U TNIOCKOCTH

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOY,
IIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYISIPHON K
IJIOCKOCTH

[1nockocTH U IepIeHAUKYISIPHBIE UM
MPsIMbIC B MHOTOTPAaHHHUKAX

[TnockocT U NepreHANKYIIpHbIE UM
npsiMble B KyOe, Ipu3Me U MUpaMuje.
[lepnieHiuKysIp U HAKJIOHHAS.
ITocTpoeHune nepneHuKyIspa us
TOUYKHU Ha MPSIMYIO

[TocTpoeHune nepneHuKyIspa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx nepneHAUKYISIpax
(npsimast 1 oOpaTHast)

[IpuMeHeHne TeopeMsl 0 TPEX
NeprneHIuKyspax (mpsmas u
oOpatHas)

Yron Mexay CKpenBaromuMHUCs
TIPSIMBIMH

ITouck nepneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIEHAUKYIISIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHNE
[Toctpoenue ceuennii kKyoa v MpU3MBbI
C TIOMOII[BIO OPTOTOHAIBHOM
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55

56

57

58

59

60

61

62

63

64

IIPOEKLINU
[TocTpoenue ceuenuii kyoa, MPU3MBI,
[IPaBWJIbHON MUPaMUbI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBbHO M1ockocTu. [lnockocTu
CUMMETpPUN B MHOTOTpaHHHKAX

[Tpu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH KaK CIIEACTBHE
CUMMETpUU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

Pacuér paccTossHMi OT TOYKH JI0
IIIIOCKOCTH

CriocoObl OIYCTUTh NEPIEHIUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU I10
MapajuIeJIbHON IIPSIMOU

CaBur no HenapauielabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

Kontponbnas padota "B3zaumuoe
pPacIooKEHNE MPSIMBIX U TNIOCKOCTEN
B ITPOCTpaHCTBE"

HOBTOpCHI/ICI YroJj Mexay npaMbIMU
Ha IIJIOCKOCTHU, TPUTOHOMCTPHSA B
IMIPONU3BOJIBHOM TPEYI'OJIbHUKE,
TE€OpEMAa KOCMHYCOB

IloBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
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65

66

67

68

69

70

71

72

73

IIPOCTPAHCTBE

I'eomeTprueckue METOAbI BEIYACICHUS
yria MexAay IpsMbIMU B
MHOI'OTPaHHHUKAX

JByrpanubiii yroia. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO yTja

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aMHO
MEPIIEHAUKYIISIPHBIX IUIOCKOCTEN

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOKU
IIepECEUECHUS ABYX IUIOCKOCTEN
HEepIEHANKYIIPHBIX TPEThe
IJIOCKOCTH

[IpssMOyTONBHBIN MapauIeIeIuIeT;
Ky0; U3MEpEeHNs, CBOICTBa
IPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIe1a

Teopema 0 nMaroHaIu
MPSIMOYTOJILHOTO TapasuIeieuIeia u
CIIEJICTBUE U3 HEE

CrepeomeTpruecKkue U IpHUKIaaHbIe
3aJa4uM, CBSI3aHHBIC CO B3aMMHBIM
PAacCIIONI0KEHNUEM NPSIMBIX U TUIOCKOCTH
[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMbIE, MMAPAIJIENBHBIE NIOCKOCTH B
CTaHJIapTHBIX MHOTOTPaHHUKAX

[Tapa mapasnienbHbIX IIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
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74

75

76

77

78

79

80

81

82

83

paccTosIHUE MEKIY
CKPCIIMBAIOIIUMUCS IPSIMBIMHU B
MPOCTBIX CUTYAIUSIX

Paccrosinue oT TOUKH J10 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

Brruuciienue pacCTossHUN MEXITY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
MTOMOIIIBIO TIEPIIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblil YroJl, HEpaBEHCTBA IS
TPEXIPaHHBIX yrioB. Teopema
ITudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yria
DneMeHTHl chepruuecKoil reoMeTpuu:
reoZIe3NYECKUE JIMHUU Ha 3emiie
[TpoBepounas padota "Yrisl u
paccrosiHus"

CucremaTuzanus 3HaHUN
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

[IpsiMoit napaynenenunen,
MPSIMOYTOJIBHBIN MapajuieIenuIe],
KyO

[Tpusma. IIpsamas u HakIOHHAsS
npusMmsl. [IpaBunbHas npuzma

BrimykisiemMmHororpanauky. Teopema
DOlinepa
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84

85

86

87
88
89
90

91

92

93

94

95

96

97

98

Brinykisie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBuibHbIE U
MOJIYTPABUIIbHBIE MHOTOTPAaHHUKHU

KonTponbHas padora
"MHororpaHHuKu"

[TonsiTHe BekTOpa HA MJIOCKOCTH U B
MIPOCTPAHCTBE

CyMMa BEKTOpOB

Pa3Hocth BEeKTOpOB

[IpaBuio napannenenunena
YMHOKEHUE BEKTOPa HA YUCJIIO

Pasnoxxenue BekTopa 1o 0azucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHOMN
IUIOCKOCTH

CkansipHO€ ITpOU3BeIeHNE
Brruucnenue yria Mex1y BEKTOpaMu
B POCTPAHCTBE

[Ipocreimme 3a1a4u ¢ BEKTOPaMH.
Koopaunatsl cepennnbl oTpe3Ka
[Ipocreiimme 3aga4n ¢ BEKTOPAMH.
Brrunciienne JJIMHBI BEKTOpA MO €ro
KOOPJMHATAM.

[Ipocreiimme 3aaa4n ¢ BEKTOPAMH.
Paccrosinue Mexay IByMsi TOUKaMH.
[Ipocreiimme 3a1a4m ¢ BEKTOPaMH.
[TpoBepounas pabora

O000IIIEHNE U CUCTEMATHU3AIINS

e

o O O O
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3HaHuii. Tena Bpawenun. [lnmomans

MMOBEPXHOCTH

99 O0o00111eHNE U CHCTEMATHU3aLIHS
sHaHuii. O0OBEMBI TEI

100 HroroBas koHTpoOsIbHAS paboTa

101 O00011IeHNE U CHCTEMATHU3aLIHS
3HaHUI. AHAJIN3 KOHTPOJIBHOH paboThI

102 O0001IeHrE U cCUCTEMAaTU3 AU

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

77



11 KIIACC

Ne
n/n

10

Tema ypoka

Bcero
IToBTOpenue temsl "KoopauHarsl
BEKTOpA Ha IJIOCKOCTH U B 1
npocrpaHcrae”
[ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
[ToBTOpenue TeMbl "Brruucienue
yria MeXay BEKTOpaMH B 1
npocrtpaHctae"
[ToBTOpeHue TeMsl "YpaBHeHHE
MPSIMOM, IPOXOSIIEN Yepes3 ABe 1
TOYKH"
YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
VYpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
BekropHoe npousBeneHue 1
JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUpPOBaHHE
JInneliHbIe HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAaHHE
AHaJIUTUYECKUE METObI pacuéra 1

yrila MeXIy NMPSMBIMHU B

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

padoThI

78

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE HU(PPOBHIEO
Opa3oBaTe/ibHbIE pecypchl



11

12

13

14

15

16

17

18

19

20

21

MHOTI'OrpaHHUKax

AHanuTuyeckue MeTobl pacuéTa
yria MeXAy IUIOCKOCTSIMU B
MHOT'OTpaHHUKAX

®dopmysa pacCTOSHUS OT TOUKH J10
IJIOCKOCTH B KOOPAWHATAX

Haxoxnenue paccTossHUM OT TOUKH
710 TJIOCKOCTH B KyOe

Haxoxnenne paccTossHUM OT TOUKH
J10 TUIOCKOCTH B ITPaBUJIbHOMN
UpaMu/ie

KonTponbnas pabota
"AHanuTuyeckas reomeTpus”

CeueHus MHOT'OIrpaHHUKOB!
CTaHAAPTHBIC MHOTOTPAHHHUKHU

Ceuenus MHOT'OTPpaHHUKOB: METOQ
CIIeI0B

CeueHnst MHOTOIPaHHUKOB:
CTaHJIapTHbIE TUIOCKOCTH,
MEPECCUCHUS MPAMBIX U MIOCKOCTEH
[TapannenpHble NpsMbIE U
IJIOCKOCTH: MapajlIeIbHbIE CEUECHUS
[TapamiensHbIe NpsIMBIE U

IJTIOCKOCTH: Pac4€T OTHOLIECHHI

HapaJ'IJ'ICJ'ILHLIC IIpsAMBIC U
IIOCKOCTH: YTJIBI MCKIY
CKpCHIUBAOIIUMHUCSA ITPAMBIMU

79



22

23

24

25

26

27

28

29

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: CTAHAAPTHBIC MTaphl
NEPIECHIUKYJIAPHBIX IUIOCKOCTEH U
MPSAMBIX, CAMMETPUH
MHOI'OTDaHHUKOB

[lepnenuKynspHbIC IPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEePIEHIUKYIIAPAX
[IepnenquKymsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHHUKAX

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJTLHUKOB, ()OPMYJIBI JIS
TIomaael, COOOpakKeHHs O00MS

[ToBTOpEeHME: mIomaIn
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

[ToBTOpEeHMeE: MIomAIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

IImomann ceuenuit
MHOTOTPaHHUKOB: TUTOIIIA T
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00MS

IImomann ceuenunii
MHOTOTPaHHUKOB: TUTOIIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUsI MOA00MS
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30

31

32

33

34

35

36

37

38

39

40

Konrponsnas padora "[loBropenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOI'PaHHUKOB"

0O0béM Testa. O0beEM
MPSIMOYTOJIBHOTO MapaJuIeyenuIeia

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia
CrepeoMeTpHUYCCKUE 3a/1a4uH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyeuIe/ia

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO Mapauiesenuea

OO0BbEM IpsIMO TPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
IIPSAMOY IIPU3MBI

[TpuknaaHble 3aa9M, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI

Brruncienue 00LEMOB TeI ¢
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

Brruncienne 00bEMOB TEJI €
TIOMOIIBIO OMTPEEIIEHHOTO
uaTerpasa. O0BEM TUpaMuIbI
®opmyna 06bEMa MUPaAMUIBL.
OTtHoleHNEe 00HEMOB TUPAMU], C
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41

42

43

44

45

46

47

48

49

50

O0IIKM yTiIoM

dopmyna 00bEMa MUPaMHIBL.
OtHomeHre 00BEMOB MUPAMH]T C
00IIKM yTiIoM

CtepeoMeTpHUYecKHe 3a1auH,
CBSI3aHHbIC C 00bEMaMH HAKJIOHHOW
HPU3MBI

CTepeOMeTpI/I‘{CCKHe 3aJa4u,
CBsI3aHHBIE C 00BEMaMU IMUpaMUu bl

[IpukitagHeie 3aga4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HaKJIOHHOM MPU3MBI

[IpukaaHbIC 3a1a49H 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMMU/IBI

[Tpumenenne o0bEMOB. Boruncienne

pacCTodAHuA N0 IMIIOCKOCTU

Kontponbnas padota "O0nEM
MHOTOTpaHHHKA"

[ummaapudeckast TOBEPXHOCTb,
oOpa3zyromue MUITHHIPHIECKON
MTOBEPXHOCTH

Hunuuap. Ipsamoi kpyrosou
maHAp. [1nomnans moBepxXHOCTH
WIAHAPA

Konnueckasi moBepXHOCTb,
o0pa3yroIire KOHUIeCKOn
nosepxHocTu. Konyc

82



51

52

53

54

55

56

57

58

59

60

61

CeucHue KOHYCa IIJIOCKOCTBIO,
HapaHHCHBHOﬁIIHOCKOCTH
OCHOBAaHMH

Yceuénnslit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH H
MTOJTHOW MTOBEPXHOCTH KOHYyCa

[Tnomaae 60KOBOI MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM IUIMHAPA,
KOHYyca

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOEHUEM CEUCHUH IMIIMHIIPA,
KOHYyca

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
MUJIMHAPOM

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
UIAHIPOM

Cdepa u map

Ilepeceuenue cepsl U mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxkeHue mapa

Ilepeceuenue ceps! 1 mapa ¢
iockocteio. Kacanue mapa u
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62

63

64

65

66

67

68

69

70

71

cdepbl IOCKOCThI0. Bua n
n300paxkeHue napa

VYpasaenune chepsl. [Lnomans chepbr
U €€ yacreu

Cummetpus cdepsl u mapa

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MIOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoit 1 mapom

IToBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTHU, BEIYMCIICHUSA B
OKPY>KHOCTH, CTaH/IapTHBIE MOI00Ms

Paznuunble KOMOMHAIMY TET
BpAIllEHNs 1 MHOTOTPAaHHUKOB
3anmaun o teme "Tenma u
ITOBEPXHOCTH BpanieHus"
3anmauu no teme "Tena u
ITOBEPXHOCTH BpanieHus"
Kontponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"
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72

73

74

75

76

77

78

79

O6béM mumuHIpa. Teopema 00
00BbEME MPSIMOTO UIHHIpA

Brruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unterpana. O6bpEéM KoHyca

IImomaay OOKOBOU U OJIHOK
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHbBIE C BBIUMCIIEHUEM 00BEMOB
LWINHApPA, KOHYyca

[Ipukitagueie 3aga4u 110 TEME
"O0bEMBI U IIIOIIAN [TOBEPXHOCTEH

TCI

O0bEM 1m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUiecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1rapa, mapoBOro CerMeHTa 1
IApOBOTO CEKTOPA

[IpukiiagHele 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM T11apa U TJIOMIABI0 CHEPHI.
CoOTHOIICHUS MEXKTY TUTOMIAISIMHU
MOBEPXHOCTEN U 00bEMaMU
MOT00HBIXTET

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeomeTpuueckue 3a1auu,
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80

81

82

83

84

85

86

87

CBSI3aHHBIE C BEIYUCIIEHHNEM 00HEMOB
TEeJI U IUIOIIAJIeH MTOBEPXHOCTEH

KonTponbnas pabora "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTIIBIX

n

TCI

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHCTBO (puryp. Obuue cBoiicTBa
IBIKCHUHU

Bupl n1BuxkeHuil: napauiebHbII
MEePEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT IPSIMOM

[IpeobpazoBanus nomoous. [Ipsmas
u cepa Ditnepa

I'eomeTpuueckue 3amaun Ha
MIPUMECHECHHE JIBYKCHUS

KontponbHas pabota "BekTops! B
npocrpaHcrae”

Ob6o06maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEeMAaTH3aIHsI 3HAHHIA:
"[TapaistenbHOCTh NPSMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"
O6o6m1aromee nosropenue 11
MOHATHI U METOJIOB Kypca
reometrpuu 10—11 kmaccos,
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88

89

90

91

92

cUCTEeMaTu3alus 3HaHui: "BekTopbl
B MpocTpaHcTee"

Oo6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuun 10—11 kinaccos,
cUCTEeMaTu3alus 3HaHui: "BekTopbl
B MpocTpaHcTre"

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOTOIrpaHHuKa"

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOTOrpaHHHUKa"

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cuctemMaTtusanus 3Hanuii: "Tlnomaan
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX

n

TCI

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucreMaTtu3anus 3Hanuii: "Ilnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX

n

TCII
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93
94

95

96

97

98

99

100

101

HToroBast KOHTpOJIbHAs paboTa
HrtoroBasi KOHTpOJIbHAS paboTa

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlns 3HAHU

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B PA3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI



HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKu U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

102

89



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

MareMaTuka: anredpa ¥ Hadaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSI.
I'eomerpust 10-11 kmaccsl : yaeOHUK 17151 0011e00pa30BaTEIbHBIX OpPraHU3aIHi
6a30BbIit 1 yriyonenubiit yposau /JI.C.Atanacsa u ap. M. : [Ipocsemenne 2020

T

METOIUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Matemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHalIN3a, TEOMETPHSI.
['eomeTpust 10-11 kmaccel : yueOHUK 111 0011€00pa30BaTEIbHBIX OPraHU3aIUH :
0a30BbIit 1 yriyonenusiit yposau /JI.C.Atanacsu u ap. M. : [Ipocsemenune 2020

r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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MHMHHCTEPCTBO IPOCBEIEHUSI POCCHIICKOM ®EJEPAIIAHN
MHHHCTEPCTBO 00pa30BaHHUs, HAYKH H MOJIOAEKHOH NOJTHTHKH
KpacnHoaapckoro kpasi
MynununaiabHoe odpasoBanne IlaBjaosckuii paiion
MyHunHnajabHoe 010/ ’KeTHOoe
00meo0pa3zoBaTejbHOE yUpeKIeHHe
cpeausisi o6meoGpaszoBaTeibHas mKoaa Ne 15

umenn Bukropa Hocudosuya Kocruna xyropa Cpennuii Henbac

PACCMOTPEHO COI'JJACOBAHO VYTBEPXJIEHO
PykoBogurens IIIMO BamectuTens aupektopa  Jupekrop MBOY COLLI
y4uTeseil mpeAMeTHUKOB 110 YP /‘ ot B KocTrHA

A

Ne 1 ot «29» aBrycra 2023 1.

npotoko 3aceganust [IIMO JlozaEEE. {

JICArOTHYECKOro

SUICHEE TIe,
CWI ot «30» aBrycra
2023 T~

PABOYAS IIPOTPAMMA
(ID 618087)

y4eGHOro npeamera «BeposiTHOCTB H CTATHCTHKA) (yTIyOIeHHBIA yPOBEHB)

s obyyarommuxcs 10-11 kmaccos

x. Cpennnii Yeabac 2023 r
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MNOACHUTEJIBHASA 3AIINCKA

YueOHbiii Kypc «BeposTHOCTh M CTaTHCTHUKA» YTIYOJIEHHOTO YPOBHS
ABJISIETCSI TPOJIOJDKEHHEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeqHero o0miero oopazoBanusi. Y4eOHBIH Kypc
npeaHazHayeH Uit GOpMUPOBAHMS y 0OYHAIONINXCS CTATUCTUYECKOW KYJIbTYpPhI U
MIOHMMAHMS POJIM TEOPUU BEPOSTHOCTEN KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA ISt
U3Y4YEHUS! CIy4YalHBIX COOBITUH, BEIMYMH M TpoleccoB. [Ipu u3yueHum Kypca
o0OoramarwTcsi MNPEJCTaBICHUS OO0YyYalolUXCsi O METOJax  HCCIIEIOBAHMS
U3MEHYUBOTO MHUpPA, pa3BUBAETCS MOHMMAHHE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanve y4eOHOro Kypca HalpaBJIC€HO Ha 3aKperyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIYyYalHBIX BEJIMYMHAX W B3aHUMOCBS3SIX MEXKIY
HAMHU Ha Ba)KHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO ¢POPMUPOBATHCS MPEICTABICHUE O
HanOoJee YIOTPEOUTEIbHBIX U OOIIUX MAaTEMAaTHYECKUX MOJECIIAX, UCTIOIb3YEMBIX
JUIi  ONKMCAHUSA  AHTPOMOMETPUYECKUX UM JeMorpaduyecKux  BEJIMYMUH,
NOTPENIHOCTE B pa3MYHbIE POJia H3MEPEHHUSX, MJIUTEIBHOCTH O€30TKa3HON
pabOThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U TIPOLIECCOB
B oOmecTBe. Y4eOHBIM Kypc sBISeTCS 0a30i i1 OCBOEHHS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOJUMBIX CIEIUATIMCTaM HE TOJIbKO MHXEHEPHBIX
CIIEHHAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, HOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEIBLHON MEpe HUCIOIb3YIOT armapar
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHY!0 dYacTh Y4YEOHOrO Kypca 3aHUMAaeT
oOCyXXJIeHHE 3aKOHa OOJBINX 4YHMceNl — (YyHIAMEHTAIBHOTO 3aKOHA MPUPOJIbI,
MMEIOILIETO MaTeEMaTHIECKYI0 (hOpMalIU3aIIHIO.

B cooTBEeTCTBMM € yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE
coniepkatenbubie TUHUHN: «CiaydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEITUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsi TOJHOLIEHHOTO OCBOEHHUSA
MaTepuaia JaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxanne mmHMH «CroydaliHble COOBITHSI W BEPOSITHOCTH»  CITYXKHUT
OCHOBOM JyIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpeliesIeHUd BEpOSITHOCTEH
MEKly 3HAUCHHUSMH CIyYaHBIX BEJIMYHMH. Ba)KHYIO 4acTh B 3TOM COEpKATEIbHON
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JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOraMH — IOKAa3aTeJIbHBIM MU HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMU H
pacnpesiefieHUs MM, aKIEHTHUPYIOT BHUMaHUE OOYyYalolUXCsi Ha ONUCAaHUU U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4YallHbIMH BEJIMYMHAMU W OIKMCAHME JTOW CBS3M C TOMOILIBIO
kod(duieHTa KOppelsiuu M €ro BbIOOPOYHOTO aHajora. OTH DIIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lHMarpaMMsl pacCenBaHUs», N3yUYCHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB airedpbl U FeOMETPUHU.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOMINX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C paclpe/ieICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPa3BUBAIOUIMN XapakTep U
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQylUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4yeOHbIE
CHELMANILHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH H
YIPaBJICHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTh W CTaTHUCTHKAa» Ha
yray0neHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kimacce — 34 ugaca (1 ydac B
Heneno), B 11 kiacce — 34 yaca (1 yac B Heneno).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

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

CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4alHbIE COOBITUSI. DIIEMEHTApPHBIE
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHble  ONBITBI € PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepatnuu Haj COOBITUSAMU: NepecedeHue, 00 IUHEHUE, TPOTUBOIIOIOKHbIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbI ONBIT (MCIBITAHKE), YCIIEX U Heyaada. He3aBucumeblie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuil. TpeyronpuHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX ucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnyuvaitnas  BenunuuHa. Pacnpenenenne  BeposTHocte.  Jlmarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHwii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMMAIILHOE.

11 KJIACC

CoBMecTHOE paclpeielieHHe JByX CIy4allHbIX BelIM4MH. HesaBucumeble
CJIy4dailHble BEJIMUMHBI.

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

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM ClydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
OKMJIAHUE TPOU3BEACHUS M JHCHEPCUS CYMMBbI HE3aBUCUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHME  OMHOMHAIBHOTO
pactipenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO

pacrpeiesieHus.
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HepasenctBo YeoOniméBa. Teopema UedniméBa. Teopema bepnymmu. 3akon
Oonpimimx  uucen.  BwiOopounblii  Meton — uccinenoBaHud.  Bribopounbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSAITHOCTH pacmpenesicHus. PaBHOMepHOe pacnpeneneHne M ero CBOMCTBA.
3ajauun, NpUBOASIINE K MTOKA3aTEIbHOMY pAacCHpeeiIeHUI0. 3a1aun, IPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. OyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEIEICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3a;auw,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenanuu. Paznuune Mexay JTUHEUMHOW CBSI3bI0O U MPUUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl U JAPYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUUCKOrO Hapoja, cpopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS .

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccun u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TLIAHBI,

96



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 peleHus 3amad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISABIAThL U XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUIEHMH MEXIy MOHATUAMH, (DOPMYIMPOBATH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBIABIIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS
B (hakTax, AAHHBIX, HAONIONECHUSAX M YTBEP)KICHUAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JleJIaTh BBIBOABI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BHIBOJBL;
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BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEIOBATEIbCKAA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUYECKOTO 00BEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBJICHUSMH, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHBATh HaAEKHOCTD uH(popmanuu () CaMOCTOSATENIbHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U OPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, 1aBaTh IOACHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXKIEHUA C CYXXIACHHUSAMHU APYIMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIBbHON  pedyieKCMM  KaK  OCO3HAHMS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS MpoIecca M pe3ysbTara pEHIeHUs
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1€ATEJIbHOCTD:

MOHUMATh M KCIOJIL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAUBUIYTBHON
paboThl mpu pemeHun Y4eOHbIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX Gopmax paboThl (00CykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJaja B OOIIMHA MPOAYKT MO KPUTEPUAIM, CHOPMYIHMPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIocKuid rpad, CBSI3HBIA Trpad,
nyTb B rpade, Uenb, UK, JEPeBO, CTENEeHb BEPIIMHbBI, JEPEBO CIy4ailHOTrO
DKCIIEPUMEHTA;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSMHU: CIIy4alHBI SKCIEPUMEHT (OIBIT),

clly4yailHoe COOBITHE, PJIEMEHTAPHOE ClydyailHOe COObITHE (RJIIEMEHTAPHBIN UCXO/)
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CIIy4alHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HaxXOJUTh U (POPMYIUPOBATH COOBITUS: MEpPECceUCHHE, OOBEIMHEHUE JTAHHBIX
COOBITUH, COOBITHE, MPOTHUBOIOJOKHOE JAHHOMY, HCIIOJIb30BATh JUArpPaMMBI
Oinepa, KOOPIAMHATHYIO NPSIMYIO JJI PELIEHUs 3a/1ay, M0JIb30BaThesa (HOpMYJIOit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIyUYalHBIX COOBITUIA;

ONEPUPOBATh  NOHATUAMM:  YCIIOBHAas  BEPOATHOCTb,  YMHOKCHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYalHOrO HKCIEPUMEHTA,
HaXOAWTh BEPOATHOCTH COOBITUH C NOMOIIbIO IpaBWIa YMHOXEHHs, JepeBa
CIIy4allHOTO OIIbITa, MCIIOJNb30BaTh (POPMYJY IOJHOW BEPOSITHOCTH, (OPMYIy
baifeca npu pelieHnn 3a1ad, onpeaeisiTh HE3aBUCUMOCTb COOBITHI 110 (hopMyJTie U
10 OPraHM3alUU CIyYaHOTO YKCIIEPUMEHTA;

OPUMEHATh W3yYeHHblE KOMOMHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHHUS
3JIIEMEHTOB MHOXXECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJHO  ONEpPUPOBATH TMOHATUSAMHU: OWHAPHBIA  CIydalHBIA  OIBIT
(ucplTaHuE), yCIeX M HeyJada, HE3aBUCHMbIE UCHBITAHMS, CEpUs HCIbITaHUM,
HaXOJWTh BEPOSITHOCTH COOBITUH: B CEpUM HCHBITAHUN /0 TEPBOrO yclrexa, B
cepun UcnblTaHUM bepHyiM, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOpOM H3
KOHEYHOW COBOKYITHOCTH;

CBOOOJHO OIEpPUPOBATH MOHATHSMU: ClIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa pacrhpelerieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHueE.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

ONEPUPOBATH TOHIATUSAMH: COBMECTHOE PACHPENEIICHHE [BYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHHS ABYX CIy4YalHBIX
BEJIMYMH [UIS BBIJEICHUS PACIpPEACIICHAs KAKIO0M BEJIMYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH CIIyYaiiHbIX BEJIMYNH;

CBOOOJIHO OMEpPUPOBATh MOHATUEM MATEMATHUYECKOTO OXXKHMJIAHUS CIy4yalHOU
BEJIMYMHBI (pacnpeniesieHus1), IPUMEHITh CBOMCTBA MAaTeMAaTUYECKOIO OXUAAHUS
IpU pelIeHUH 3a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHue OMHOMHUAIBLHOTO U
reOMETPUYECKOIO PACIIPEAECICHUN;

CcBOOOIHO OTNEPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA IUCIIEPCUM CIIYYaHHOW BEJIUYUHBI
(pactipeiesieHusi) TPU PEILLICHUU 3a/lad, BBIUKCIATH JUCHEPCHI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO pacpe/eIeHUI;

BBIUUCIISATH BHIOOPOYHBIE XaPaKTEPUCTUKU 1O JAHHOM BHIOOPKE U OLIEHHWBATH
XapaKTepUCTUKU TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
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xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, OJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSAMH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

OneMeHThl Teopuu rpagos

CriyyaliHbl€ OIBITHI, CIIy4aiiHbIE COOBITUS U
BEPOSTHOCTH COOBITUI

Ornepanuu HaJ MHOKECTBAMH U
coObITusiMU. C10’K€HHE U YMHOKEHHUE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS

OneMeHTbl KOMOMHATOPUKH

Cepun nocie0BaTeNIbHBIX UCIIBITAHUI.
Wcnbrtanus bepuymm. CiaydaliHelid BEIOOp
13 KOHEYHON COBOKYITHOCTHU

CrnyyaliHble BEJTMUUHBI U pacrpeesieHus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

14
34

102

KoaunuecTBO 4acoB

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl

3aKoH OOJBIIMX YHCET
DJIEMEHThI MATEMATHYCCKON CTaTUCTHUKU

HenpepriBHbIE CllydaiiHbIe BETUYHMHBI
(pactpenenenus), moka3aTelIbHOE U
HOpPMAaJILHOE PAaCIpeCTICHHS

Pacnpenenenue Ilyaccona
CBs13b MEXy CIIyYallHBIMH BEJITMYMHAMH
O00011IeHrE U cUCTEMAaTU3alUs 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

Bcero

11

34

KoaunuecTBO 4acoB

KonTpoabHbie
padoTshI
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IIpakTn4yeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoaundecTBo yacoB
Ne Hara JIeKTPOHHBbIE MU(PPOBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE PeCYpPChI
padoTshI padoThI

I'pad, cBs3HBIHA rpad, npencTaBicHUe
3aJ1a49¥ ¢ MOMOIIBIO Tpada

CrerneHnb (BaJIGHTHOCTD) BEPILIUHBI.
[TyTs B rpade. Llenn u nukis!

I'padsr Ha TOCKOCTH. [lepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CiyyaliHble SKCIIEPUMEHTHI (OIIBITHI)
U CITy9aiiHbIe COOBITHS. 1 0 0
OneMEeHTapHBIECOOBITHS (UCXO/IbI)

BeposTHOCTH ci1ydaliHOTO COOBITHS.
BepositTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITUSIMU

BeposTtHoCTH COOBITHII B ONIBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAaPHBIMU 1 0 0
COOBITUSAMHU

[lepeceuenue, 0ObeANHEHNE
MHOXECTB U COOBITHIA,
IPOTHBOIOJIOXKHBIE COOBITHS.
dopmyna CII0KEHUS BEPOSITHOCTEN
VYcnoBHasA BEPOSTHOCTb. Y MHOKEHHE
BeposiTHOCTEW. DopMysa yCI0BHON
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10

11

12

13

14

15

16

17

18

19

20

BEPOSITHOCTH

YMHoxenue BepositHoctel. Dopmyna
YCJIIOBHOW BEPOSTHOCTH

dopmyiia MOJHON BEPOITHOCTH

®opmyia baiieca. HezaBucumblie
COOBITHS

KomOunaTtopHoe npaBuiio
yMHOXkeHus. [lepecTaHOBKY U
dakropuan

Yucino coueranuid. TpeyrojibHUK
ITackais

®opmyna 6bunoma HeroToHa

Kontponbnas padorta Nel: "I'padwr,
BEPOATHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4aiiHBINA OIBIT
(ucmpITaHMe), yCIEeX U Heyaaua.
HezaBucumele ucnbsitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUH 110 IIEPBOTO
ycnexa

Cepus HE3aBUCUMBIX UCTIBITAHUH 110
IIEPBOTO ycIiexa

Cepus HE3aBUCHMBIX UCTIBITAHUN
bepnynnn

Crny4aiiHblii BEIOOp M3 KOHEUHOH
COBOKYITHOCTH

[IpakTuyeckas pabora ¢
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21

22

23

24

25

26

27

28

29

WCIIOJIb30BaHUEM 3JIEKTPOHHBIX
Ta0JIHUIL

Crny4daiiHasi BeJIM4YMHA.
Pacnpenenenue BepoSITHOCTEN.
[wnarpamma pacnpenesieHus

Onepanuu HaJl CIy4alHbBIMU
BenuuuHamu. [Tpumepsl
pactpeneneHnil. bunapHas ciryqaiiHas
BEJIIMYMHA

FGOMeTpI/I‘{eCKOG pacipeaciacHuc.
bunomuanbHOE PacpeaciICHuc

Marematnueckoe 0XKUIaHUE
ciry4aiiHoM BenuuuHbl. COBMECTHOE
pacnpezesieHue IByX Cly4alHbIX
BEJIMYUH

He3aBucumsble ciyyalinble BETUUYHUHBI.
CaolicTBa MaTEMaTHYECKOTO
OXHJaHus. MaremaTnueckoe
OKuiaHue OMHapHOW ciryyaitHOM
BEJIMYUHBI

Maremartnueckoe 0XKMIaHNE
FeOMETPUUECKOTr0 M1 OMHOMHAILHOTO
pacrpeneneHun

Jucnepcus u cTtaHIapTHOE
OTKJIOHEHHE

Jucnepcus OMHApHOM ci1ydaitHON
BeIM4MHbI. CBOWCTBA JUCTIEPCUU

MaremMaTnyeckoe OXKUIaHuE
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30

31

32

33

34

MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBIX CJ'Iy‘l&fIHBIX BCJIIMYHH

[IpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TadInIL

Jucnepcust GMHOMHUATBHOTO
pacnpeznenenus. [Ipaktuueckas
pabota ¢ UCIoIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU

KonTponbhast padorta Ne2:
"Ucneitanus bepnymm. Cinyyaiinsie
BEJIMYMHBI U pacrpenencHus"

O00011eHNEe U CUCTEMATU3ALNS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KIIACC

n/n

Tema ypoka

Hepasencto YeObimena. Teopema YeOrbIiena.

Teopema bepnyinu. 3akoH O0NbIIUX YUCE

HepasenctBo Yebrimesa. Teopema YeoObimiena.

Teopema bepnyinu. 3akoH O0NbIINX YUCE

Hepasencto Yebrimesa. Teopema YeOrlmiena.

Teopema bepryinu. 3akoH O0JbLINX YUCEN
Bp1600povHBINH METO MCCIICIOBAHUMA

[TpakTrueckas paboTa ¢ UCIOJIB30BAHUEM
AJIIEKTPOHHBIX TAOJIHUIL

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapaktepuctiukamu. OlleHKa CpeTHEro U
JUCIIEPCUU TeHEPaAIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

I'eHepasibHast COBOKYITHOCTb U CIy4aiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OLieHKa CPeTHETO U
JIUCIIEPCUU TEHEPATIbHON COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK

OreHuBaHUE BEPOSTHOCTEN COOBITHI TIO
BBIOOpKE

CrartucTrdecKkas TUIIOTe3a. HpOBepKa

KoanuyecTBo 4yacoB

Bcero
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KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

16

17

18

19

20

21

MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
M3YYEHHBIX pacupeneaeHuin
Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBI CBOMCTB
M3YyYECHHBIX PacIpeIeICHUI
[TpakTrueckas paboTa ¢ UCIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHII

[TprMepsl HEMIPEPHIBHBIX CTyYalHbIX BETHUYKH.

CDYHKI_II/ISI IIJIOTHOCTHU BCPOATHOCTHU

PaBHoMepHOe pacnipenenenue. [Ipumeps! 3anay,

IIPUBOAAIIMX K I0KA3aTEIbHOMY U K
HOPMAJIbHOMY pacIpeeICHUSAM

qDYHKI_[I/ISI IIJIOTHOCTHU BCPOATHOCTHU
IMMOKa3aTCJIbHOTO paCcupCaCICHUA

CDYHKI_II/IH IIJIOTHOCTH BECPOATHOCTH HOPMAJIBHOT'O

pacnpeneneHus

HOCJ’IGI[OB&TGJ'II)HOCTI) OJMHOYHBIX HE3aBUCUMBIX

coObIiTuii. [Tpumep 3agaun, npuBOAsAIIEH K
pacnpenenenuto Ilyaccona

[TpakTrueckas paboTa ¢ UCIOJIB30BAHUEM
AJIEKTPOHHBIX TAOJIUII

CoBMeECTHBIE HaGHIO,Z[CHI/ISI ABYX BCJIMYUH

KoBapuanus AByX ciiy4yallHbIX BEJTUYMH.
Koaddunment xkoppensuun

Bri6opounslii ko3 duiineH Tkoppensuun

Pa3nnune Mex 1y TMHEHHOMN CBA3BIO U
[IPUYMHHO-CJICACTBEHHOM CBA3BIO
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22

23

24

25

26

27

28

29

30

31

32

33

34

JInneiinas perpeccus

[TpakTrdeckas padoTa ¢ HCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHUII

[IpencraBieHne TaHHBIX C IOMOIIBIO TAOJIHII U
JMarpaMm, onucaTeabHas CTaTUCTUKA

OMNBITH ¢ PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITUAMU

Bbruuciienre BeposSTHOCTEH COOBITHH C
pUMEHEHUEM (HOpMYIT

BbruuciieHre BeposTHOCTEH COOBITHI C
NPUMEHEHHEM TPaQHUECKUX METOIOB:
KOOpJIMHATHAS NpsIMasi, IEPEBO, Ararpamma
Oitnepa

CnydJaiiHble BETMYHHBI M PACIIPEICIICHUS

MaremaTnueckoe OKHJAaHuE CIy4ailHON
BEJIMYNHBI

MaremaTuyecKkoe OKHUIaHUE CIy4alHON
BEJIMYMHBI

KonTponbHas pabota: "BeposTHOCTb U
cTaTHCTHUKA"

Brruucnenue BeposTHOCTEH COOBITHI C
npuMeHeHrueM (GopMyil U rpadpudecKuX METOI0B
Brruucnenue BeposTHOCTEH COOBITHI C
npuMeHeHneM GopMyIl U TpapHUUecKuX METOIOB
Ciry4aiiHble BEIMYUHBI M PaCIIPENEICHUS.
MaremaTuyecKoe 0KUJIaHUE CITy4alHOU
BEJTMYUHBI
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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