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MNOACHUTEJIBHAS 3AIINCKA

VYuebnslii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUunBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaloMINXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIHpyeT cBOU
JOCTHKEHHS B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKialbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUsSI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajdbHEHIIero oOpa3oBaHUS U B
NOBCEIHEBHOM XkM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHall3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHIpETAllud  TIOJYYCHHBIX  pElIeHW#, 3HAKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 007anaeT 3HAYMTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBbId MaTepuaj, CIOCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOJKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYUYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITETbHOCTHBIN NPUHIUI 00YUYESHHUS.



B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHUECKOTO aHATH3ay
BBIJICTICHBI  CIIEAYIOIIHE COAEPKATENbHO-METOANYECKNE JuHUK: «Yuema wu
BbIuncieHus», «DyHKIUMU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHainusa», «MHo)kecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIUUECKUE JIMHUM W3Y4arOTCs Ha NPOTSHKEHHH JBYX JIET
00y4YeHHs Ha YPOBHE CpeIHEro 001ero oopa3oBaHusl, ECTECTBEHHO JOMOIHSS JPYyT
Jpyra ¥ MOCTENEHHO HACHIIIasCh HOBBIMH TeMaMu | pasfenamu. JlaHHbIN yaeOHbIi
KypC SBIJISIETCS MHTETPaTHBHBIM, MOCKOJIBbKY OOBEeIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAaKMX KaK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKas JIOruKa u npyrue. [1o
Mepe TOro Kak oOyyarolyecs OBJa/eBaloT BCE Ooiee MIMPOKUM MaTEMATHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMaTUYECKYyI0 MOJEIb PEAIbHOW CUTYyallud, NPUMEHATH 3HaHUS,
NOJlyYEHHBbIE MpPU H3YYEHHHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHON MaTEMATHUYECKOW 3a/ayd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepkaTenpHO-METOAUYECKas JIMHAA «UucCina ¥ BBIYMCIICHHS 3aBEpIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE OBbLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajlbHbIX, IEJbIX,
palMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOINOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCENl. B KaXIOM M3 JOTUX MHOXKECTB paccMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
pPalMOHAIBHBIX M MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKkKe
W3BJICYEHUE KOPHS HATYypaJlbHOW CTEIEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOXXHOCTSIMHM MX NPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeaCcTaBlIeHUE O €IUHCTBE MATEMAaTUKU KaK HayKd U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE |
KOHKPETHU3ALUS.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHWU BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IIporpammbl IpeRyCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3amad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  PEIICHMS



palMOHANBHBIX, HWPPANMOHATBHBIX, IOKA3aTeIbHBIX, JOTAPU(PMHUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
cojepKalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCJENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAMOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHast copepkarenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (Qopmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUH,
coJlepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredGpandeckoro
MaTepuaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcsi, GOpMUPYIOTCS HaBBIKU JCAYKTUBHBIX PacCyXICHUH,
paboTBl C CHMBOJIBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npezuiaraet 3¢ heKTUBHbIE
WHCTPYMEHTBl I PEUICHUs MPAKTHYECKUX M €CTECTBEHHO-HAY4YHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOYHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMH U TpaQuKW» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIbHON U3HU TECHO CBSI3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C pEIICHHEeM YpaBHEHM U HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cojepkaTeaIbHON JIMHUY HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TMOCTPOCHUSI MATEMATHYECKUX MOJICJIEd pPEalbHbIX CHUTYyalluu,
MO3BOJISIET HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
HPKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO



MBINUICHUS, (OPMHUPOBAHUIO YMEHHUH pACIO3HABATh MPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBE. OOyJaroniuecs: y3HatT O BBIIAFOIIMXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXKeCTBa U JIOTHKay BKIIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATHKU
U TpejjararoT Haumbojiee YHUBEPCAIBHBIM S3BIK, OOBEIUHSIONIMN BCE pa3jeibl
MaTeMaTUKH MW €€ TNPWIOKEHWM, OHU CBS3BIBAIOT pa3HbIie MaTEMaTHYECKHE
JUCLIMIUIMHBL U WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMaTHUKH W HCIIOJIh30BAaTh €TO IJISi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CleayeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET pAa3BUTHIO JIOTHUYECKOTO MBIILIICHHUS
OOyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluu IOJYyYCHHBIX pe3yIbTaToB. Takue
3aJTaHUs BIUICTCHBI B KAXK/IBIN U3 pa3AeiiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COIJEPKAHUE OBYUEHUS
10 KITIACC

Yucsia v BbIYMCIEHUS

Paunonanbabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckOoHeuHble Mepuoanyeckue Apoou. [lpumenenue npoOel W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenbHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHUcIaMd.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1enbiM nokazareneM. buHoM Herotona. lcnosb3oBanue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHbIE U HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHusA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEPAaBEHCTB. MHOrOWIeHbl OT OJHOW I€peMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1ebiMu K03 P hUIIMEeHTaMU.
Teopema Buera.

[IpeobpazoBaHus YHCIIOBBIX BBIPAKEHUMN, COACPKAIIUX CTETIEHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
HMppalMOHATBHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS MOKAa3aTEIbHBIX

YpaBHCHUM.

[TpeobpazoBaHre BbIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucreM JIMHEMHBIX YpaBHEHHMHU. MaTpuua CUCTEMBI JIMHEMHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. McciaenoBanne NOCTPOCHHOW MOJIENIU C MOMOLIBIO MATPHII
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBle (QYHKIHU.
Komnosumus ynkuuit. I'padux QyHkmmumn. DiemeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unacTh ompeneneHuss ¥ MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe pyHkumu. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. HaubonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaJpaTH4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduK KOpHs n-0i CTENEHU KaK (yHKIMUK OOpAaTHOM CTENEHU
C HaTYpaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckass OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maremMaTH4ecKOro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOM MHIYKIUH. MOHOTOHHBIE U OTPaHUYEHHbBIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
NpoUEeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3aaady
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (YHKIIMM W WX CBOMCTBA. TOYKH pa3phiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenesne, reOMeTpUYeCKU 1
buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEepalMy HaJ MHOXECTBAMH W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU DPEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KJIACC

Yucaa v BBIYMCICHUA

Harypanbabie u uensie yucna. [IpumeHeHrne TpU3HAKOB AEIMMOCTH IEJBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIICICTBUSI. PABHOCUITbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHM C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPpALMOHATBHBIX, TTOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IapaMeTPaAMU.



[IpumMeHeHne ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]a4 U1 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKU U peaibHON KU3HU, HHTEPIPETaLUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUHU 3aJady M3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana mareMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHre HanboapIIero 1 HAMMEHbILIEr0 3HaYeHUI HEePEPbIBHON
(yHKUIHH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEIENICHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus nepBooOpa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleionuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTbHbIX
YPaBHEHUM.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA30BAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUHA, MPOICAYP
rpaXIaHCKOro  obOmiectBa  (BBIOOpPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIO0Ws, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHUE MPHUPOTHON U COIMATIBLHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeTOBEUSCKON ACATEITbHOCTH, ITANOB €€ pa3BUTHS M 3HAYNMOCTH
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 000OIICHHS U CPaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEHUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX W YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHHIMI
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 peleHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HanOoJIee MOIXOSANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUNA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (UKCHPYIOUIUME  MPOTUBOpEUHEe,  MpoodsieMy,



yCTaHaBIMBaTh MCKOMOE U JaHHOE, (HOpMHpPOBATH THIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULINAI0, MHEHHE;

IIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTA, SIBICHMUS, IpoLlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI MO pE3yJibTaTaM
OPOBEIEHHOTO  HAOMIOACHUS, HCCIEAOBaHMs, OLIGHUBAaTh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpOLlECCa, a TakKe BBIABUIAThH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH JeUIUTHl HHPOPMAIUH, JAHHBIX, HEOOXOAMUMBIX Ui OTBETAa Ha
BOIIPOC U JIJIs PELLECHU 3a/1auu;

BbIOMpaTh UH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(OpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAu 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHA II0 XOAY PpPCHICHUA 3aldydu,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jajora, oOHapy)KUBaTh Pa3Mdue M CXOJCTBO MO3WIIHUKA, B KOPPEKTHOU (dopme
(bopMyIIMPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0BaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENBHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yipTaTa pelieHus
MaTeMaTUYeCKOM 3aJ1au;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHWBATh COOTBETCTBHUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBICHATH TPUUUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI Pe3yNbTaToOB AESTEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH YYeOHbIX 3a7ady, HOPUHUMATh I€Jb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (00CyxaeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OyyarOIIMICAd TOJYYUT CICAYIOIIHE
MpeAMETHbIE PE3yIbTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAlUOHATBHOE YHUCIO, MHOXECTBa
palMOHANIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOM KU3HU,

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUJIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



cBOOOZHO OMEpUPOBATh MOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U PEJCTABICHUS JaHHbBIX;

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

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCHa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CcBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS M YPABHEHHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

cBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IMEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera mis
penieHus 3a1ay;

cBOOOJIHO ONEpUpOBATh TOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YypaBHEHUH,
MOJIEJINPOBATh PEAJbHbIE CUTYallUH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
WCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MATPUIl W OIpPEHEIHTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATHUSAMHU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B WJIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIbI Uil TPeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, Tpapuk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYIH QYHKINH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: UETHBIE M HEYETHbIE (PYHKUUH,
NEePUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIMS C HaTypalbHbIM U
LeabIM TIOKa3zareneM, rpapuk CTENeHHOW (YHKIHMH C HAaTypaJbHBIM M LEIbIM
nokasareyieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUI;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUYECKUX (PYHKIIMI YMCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX YyYEeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOpMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSAMU: apuPMETHUecKass M TeoOMEeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBLHBINA POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU ISl PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSAMHU: MTOCIEOBATEIbHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIEC QYHKIIUU, TOUKH pa3phiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON IJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX IPEAMETOB;

cBOOOZHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
ypaBHEHUS U HEPABEHCTBA.

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

Yucaa v BBIYUCTCHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHUCEJI, UCIIOJIb30BATh MPU3HAKU JIEIMMOCTH LIEJbIX YHCEl,
HOJ/l m HOK HarypanbHBIX 4ucen I pelieHus 3aAad, MPUMEHSTH aJrOPUTM
EBknupa;

cBOOOIHO OMEpUpOBATh IMOHATHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABECHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHUSIMHU: HUPPAIIMOHAIBHBIE, MOKA3aTeIIbHBIE U
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PAaBHOCHJIbHBIX TIEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

pelaTthb palrOHAaJIbHbIE, UppaloHalbHBbIE, MOKa3aTeJbHEIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXK€ 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPapuKu:

CTpOUTh TpadUKU KOMMO3UIMU (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOU
MJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmii;

NPUMEHSITh (GYHKIUU JJI1 MOJCIUPOBAHUS W UCCIEAOBAHUS peabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

WCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIITMM HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUK HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JJISI HAXOXKIACHUS HAWUIIY4IlEer0 PEIICHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COMAIbHO-3KOHOMHYECKHUX, 3a71a4ax, 1Jisl ONpeaeIeHUs
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



CBOOOJHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaAeaEHHbIN
UHTETpaJl, HAXOJWUTh MEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBanue pasjaejioB U TeM (uudposeie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
Muorowiensl. PanimonanbHbIle ypaBHEHHS U 4 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuuu U rpaduku. CreneHHas QyHKIHUS C 2 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
WppaumnonanbHble ypaBHEHUS
4 [TokazarensbHas pynkums. [lokasarenbHble 10 |
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Konrpoarueie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuronomeTpuueckre HEpaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HepaBeHCTBA
5 KomrnekcHeie yncna 10 1
HarypanbHble u nensle yucna 10 1
CucreMsl paliioHaIbHBIX, UPPALXOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MHo0k€ecTBO, Onepauy Hajl
MHO>KECTBaMH M X CBOMCTBA

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOTO anIapara s PeleHHs
3a1a4y

PaIII/IOHaJH)HI)Ie ypcita. OOBIKHOBEHHEIE U
JECSITUUHBIE IPOOH, IPOLIEHTHI,
0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
PanmonanbHble yncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
[TpumeHnenue npoOei u MPOLEHTOB AJIs
peleHHs MPUKIIAAHBIX 33134

[Ipumenenue npobeit 1 MPOLEHTOB JIst
peleHus NPUKIAaHbIX 33134

JlelicTBUTEeNbHBIE YKCIIa. PallnoHanbHbBIE U
HppaloHaIbHbIC YHCTIa
ApudmeTndeckue oneparuu C
JEUCTBUTEIILHBEIMU YHCIIaMHU

10

Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCHICHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOTOWIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy
MHOTro4JIeHBI C IEeTBIMU
koadunmentamu. Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUN

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Omnpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

Ornpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PeLIeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHHI




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIWMS, CIIOCOOBI 3a/1aHUs (YHKITUH.
B3anmuo obpatHbie QyHKIUH.
Komrmozumus ¢pyHKImi

I'paduk Qynkuuu. dnemMeHTapHbIe
npeobpazoBanus rpadukoB QyHKIUH
OO6nactb ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkimm.
[TpoMexxyTKH 3HAK TOCTOSIHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JpOOHO-
AvHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN




CreneHn ¢ LIETIBIM ITOKa3aTeeM. buaom

33 Herorona

34 Crenens c 1esbIM I0Ka3zareneM. buaom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H

35 LeNbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”

7 ApudmeTnieckuii KOpeHb HaTYpaJbHOM
CTETEeHH U ero CBOMCTBA

o Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

19 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIepKalIiX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

A1 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIepKalIiX CTENEHU U KOPHH
HppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEMICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHble ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX

yYpaBHEHUN




PaBHOCHIEHEIC MNEPEXOobl B pCICHUHA

s UPPALMOHATIbHBIX YPABHEHUM

46 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UPPALMOHATILHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEICHH

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHbIM [10Ka3aTelIeM
KonTtponbHast padora: "CBolicTBa u

51 rpaduk KOpHS n-0il CTENeHu.
Wppaunonanbuble ypaBHeHUS"

50 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOIiCTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5

peleHns ypaBHeHUH




Hcnons3oBanue rpadpuka QyHKIUN A5

57 . 1
peleHus ypaBHEHHMA
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTEeIbHBIX 1
YpaBHEHUN
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/Ibl PEIIEHNUS IOKA3aTENbHbBIX 1
YpaBHEHUN
[lokasarenbHble ypaBHEeHUsA. OCHOBHbIE

60 METO/Ibl PEILIEHNUS TOKA3aTEIbHbBIX 1
YpaBHEHUN

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudwm yucna. CoiicTa norapudpma 1

65 eCSITUYHbIE U HAaTypaJIbHbIE JIOTapU(PMBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BhIpaXeHUH, |
CoJIepXKaIIuX Jorapudmbl

68 [TpeoOpa3oBaHue BBIpAXKEHUH, |
CoJIepKaluXx Jorapudmbl

69 [IpeoOpazoBanue BEIpAXKEHUIH, ]
coJiepKaluX JorapuQmbl

70 Jlorapudmuueckas pyHkius, e€ CBONCTBA 1
U rpaduk

7 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA 1

u rpaduk




Hcnons3oBanue rpadpuka QyHKIUN A5

2 peueHus ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN IS
peuieHusi ypaBHEHUM
Jlorapudmuueckre ypaBHEHUSI.

74 OcHOBHBIE METO/IbI PELLICHUS
JOrapuPpMHUECKUX yPaBHEHUI
Jlorapudmuueckre ypaBHEHUSI.

75 OcHOBHBIE METO/IbI PELLICHUS
JOTapuPMHUECKUX yPaBHEHUIN
Jlorapugmuueckue ypaBHEHUs.

76 OCHOBHBIE METObI PELICHUS
JOTapu(PMHUECKUX yPaBHEHUI

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUN
JOrapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(pMUUECKUX ypaBHEHHM
KonrtpomnbHas padora:

79 "Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apTyMEHTa

%2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apTyMEHTa

23 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOTO apTyYMCHTA




TpuronomeTrpuyeckas OKpyKHOCTb,

84 OIpe/ieNIEHUE TPUTOHOMETPUUECKHUX
(yHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 OIpeCIIEHNE TPUTOHOMETPUYECKHUX
(YHKLUH YUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIBI

g7 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

90 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX
BBIPAKECHUI

01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

9 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

03 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUNU

95 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

96 Pemienne TpuroHOMeTpU4YECKUX

ypaBHEHUU




Pemenuie TpUroHOMeTpHUUECKUX

97 .
ypaBHEHUH

08 Pemenne TpuroHoMeTpUYECKUX
ypaBHEHUH

99 Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHU I

100 Pemenne TpUroHoMeTpHUYECKUX
ypaBHEHUI
KonTponbhas pabora:

101 "TpUroHOMETPUYECKHUE BhIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS

102 nocueaoBarenbHocTel. MeTton
MaTeMaTU4eCKOU UHIYKLIUH
MOHOTOHHBIE Y OTPAaHUYEHHBIE

103 nocJieIoBaTeIbHOCTH. VIcTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 ['eomeTrpuueckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruuecKas
nporpeccust

107 CymMa 6eckoHEeUHO yObIBaroIei
FEOMETPUUYECKOM IPOTPECCUU

108 JIMHEHBIN ¥ YKCIOHEHIIUATBHBIA POCT.
Yucno e. DopMyna CIOKHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.

Uucno e. DopMyna CIOKHBIX IPOLEHTOB




Hcnons3oBanne IIporpecCuun IJist

110 peleHus pealIbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

11 KonrtpomnbHas padora:
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepriBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB [UIsl PELICHHUS
HEPABEHCTB

17 MeTto MHTEPBAJIOB [UIsl PELICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [TpuMeHeHnEe CBOMCTB HENPEPHIBHBIX
(byHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN

122 Omnpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenne, GU3NIECKUA CMBICIT

MIPOU3BOAHOM




124 VYpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIIN
125 YpaBHeHuUE KacaTeIbHOU K rpaduKy 1
byHKIUHA
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
127 [Tpon3BoHBIC 3TIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoiHas cymMMbl, MPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
129 [TpousBoHAs CYMMBI, TPOU3BEACHUS, |
YaCTHOTO ¥ KOMITO3HIINU (HYHKITUH
130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI
131 KonTtponsnast padora: "[IponszBognas” 1 1
132 [ToBTOpEHHE, 0000IICHUE, |
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"
133 [ToBTOpenue, o6odIIEHKE, |
cucreMaru3anus 3HaHui: "OyHkuun"
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 HToroBas KOHTpOJIbHAsA paboTa 1 1
136 [ToBTOpenue, O606H1€H1fe, |
cUcTeMaTu3aIus 3HaHUI
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IprumeHeHnue nporu3BOJHON K
WCCJICIOBAaHMIO (YHKITHI Ha
MOHOTOHHOCTb U IKCTPEMYMBbI

[TpumeHeHne mporu3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBI

IIpruMmeHeHne nporu3BOIHON K
UCCIIeTOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue HaHOOJIBIICTO U

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




10

Haxoxnenne HanOoIbIIero u
HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMHA HAa OTPE3Ke

Haxoxnenue HanbonbLIero u

HAUMEHBIIIETO 3HAUYEHUS HEMPEPbIBHOMN
GyHKIINN Ha OTpe3Ke

11

Haxoxxnenne HanOoOIbIIETO 1
HAaMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

12

13

14

Haxoxxnenune HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIMU HAa OTpE3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4dlIEro pelueHus B
MPUKJIAJIHBIX 3aa49axX

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUs HAaWIy4YlIEero pelueHus B
MPUKJIAJHBIX 3a1a4ax

15

[Ipumenenre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyIIoN WK
rpadpukom

16

[IprmeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




nporecca, 3alaaHoro Gopmysoit nim
rpaduKom

17 Kommozurus ¢hyHKImii

18 Komnosunus ¢pyHkuumit

19 Kommozurus ¢hyHKImii

20 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

” KonTtponsHas pabora: "MccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

7 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBoOOpazHbIe JIEMEHTAPHbBIX

24 byukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoxKIEHUSA
epBOOOPA3HBIX

2% Huterpai. I'eoMeTpuyeckuii CMbICT
MHTETpasa

7 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleltonuma

)3 Brruncnenue onpenen€éHHOro HHTerpana
o popmyne Herotona-JleltoHuma

29 IIpumeHeHne nHTErpaa 1uIst

HAXO0K/ICHUS TUIONIAIeH TIIIOCKUX PUTYp




30

31

[IpumeHeHue uHTErpana s

HaXOXXJCHUS 00BEMOB T€OMETPUYECKHIX

TCI

[Tpumepsl pemennii nudepeHITnaTbHBIX

ypaBHEHUH

32

[Tpumeps! pemenunii mudepeHaITbHbIX

ypaBHEHU U

33

34

35

Marematrueckoe MOAECIMPOBAHUE
peabHBIX MPOIECCOB C MOMOIIBIO
QG depeHraIbHbIX ypaBHEHUN

KoHntposbnas padota: "[lepBoobpaszHas u

uHrerpan"

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U IrpaduKu

36

37

Tpuronomerpudeckne GyHKINHU, HX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

38

Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U rpaduKu

39

40

41

Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH




OT160p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

m Pewenne TpuroHOMeTpU4ECKUX
HEPaBEHCTB

45 Pemenue TpuronomMmeTpuueckux
HEPABEHCTB

46 Penienne TpUroHoMeTprUUECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMeTprU4YECKNUX
HEPaBEHCTB
KonTtponpHas pabdora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKIIM.
Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/BI PELLICHUS
MIOKa3aTeNIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKAa3aTeNIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METO/IbI PELIEHUS

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB




54

55

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OcHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56

57

58

OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAJILHBIX HEPABEHCTB

OCHOBHBIE MCTOJbI PCIHICHUA
HppalMOHAJIbHBIX HCPABCHCTB

59

60

61

OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
OcHOBHBIE METO/BI PEILICHUS
UPPALMOHAIBbHBIX HEPABEHCTB

['padmyeckue METOABI pelICHHS
UppalMOHATIBHBIX YPaBHEHUN

62

63

64

I'paduueckue MeToab! pemeHus
HMppalOHAJIbHBIX YPAaBHEHHI
['padmyeckue METOIBI pelIeHHs
MOKAa3aTeIbHBIX YPaBHEHUM
I'paduueckue MmeToab! pemeHus
[0Ka3aTeJIbHbIX HEPABEHCTB

65

66

67

['padpuaeckue MeTobI pemeHmst
norapu(MHUUECKUX YpaBHEHUN
I'paduueckue MeTobI peneHus
norapu(pMHUUECKUX HEPABEHCTB
['padpuaeckue MeTobI pemIeHUst
norapu(pMHUUECKUX HEPABEHCTB




68

69

70

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHU U

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHBIX U JOrapu(OMUYECKUX
ypaBHEHUH

I'paduueckue MeTobI pemeHus
MOKAa3aTeNbHbBIX U JIOrapuOMUUECKUX
HEPABEHCTB

71

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

72

73

74

KonTtponsnast pabora:
"UppanuoHanbHble, IOKa3aTelbHbIE U
JorapupMUUECKue HepaBeHCTBA"
KommnnekcHsble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast POpMBI 3arnucu
KOMILIEKCHOTO YHCIIa

KommiekcHble uncia. AnreraI/IquKa;I n

TpUTrOHOMETpHUUecKast (pOpMBI 3anucu
KOMIUIEKCHOTO YHCJIa

75

ApudmeTrnueckne onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

ApudmeTnueckue ornepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N306paskeHne KOMIUIEKCHBIX YHCEI Ha
KOOpPJMHATHOM INIOCKOCTH




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

8 KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cternenun
13 KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenesu
13 KOMIUIEKCHOTO YHCIia
IIpuMeHeHne KOMIUIEKCHBIX YUCEI JIs

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3a/1a4

2 KoHnTtpoinbnas padora: "KomMruiekcHbie
yucna"

83 Harypanbhble u 1enble yucna

84 Harypainbnble u nensie yucna

85 [IpuMeHeHne npru3HaKOB ACIUMOCTH
LEJIBbIX YUCEIl

26 [IpuMeHeHne npru3HAKOB ACIUMOCTH
HEJTBIX YUCEI

g7 [IpuMeHeHne NpU3HAKOB ACITUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne npru3HAKOB ACIUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne nprU3HAKOB ACITUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne npu3HaKoB ACIUMOCTH
LEJIBbIX YHUCEJI: OCTATKH [0 MOJYJIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJbIX YHUCeIl: alropuT™ EBKInaa aist

peHICHUS 3a/1a4 B HEJIbIX YUCIIaX




92

93

KoHnTtponbHast pabota: "Teopus menmbix
yucen"

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

96

97

98

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH pallOHAIbHBIX
YpaBHEHUN

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
ypaBHEHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTeIbHbIX
yYpaBHEHUU

OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(MUIECKUX
ypaBHEHUH

100

101

OcCHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
ypaBHEHUU

[IpumeHeHne cuCTEM K pELIEHUIO
MaTeMaTUUYECKUX 3a7a4 U 3a7a4 u3




102

103

104

105

pa3IMyYHbIX 00JacTel HayKH U peallbHOMN
JKU3HHU, UHTEPIIPETAIUs TTOJTYYSHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOI
JKU3HU, UHTEPIIPETAIUS TTOJTYYCHHBIX
pE3yJIbTaTOB

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3ar4YHbIX 00JacTel HayKH U pealbHOM
JKU3HHU, HHTEPIIPETAIUS TTOJTYYSeHHBIX
pe3yJIbTaToB

KonTponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKA3aTeNbHBIX U JTOTapu(HMUYECKUX
ypaBHEHUI"

ParnmonanbHble ypaBHEHUS €
napameTpamu

106

PanmonanbHbIie HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanonanbHbBIE CUCTEMBI C napameTpaMmu

HppannonaibHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpamMu

109

110

HppanroHanbHbIE CUCTEMBI C
rapameTpamu

IToka3arenbHble ypaBHEHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

112

ITokasaTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUs,
HEPaBEHCTBA C [TapaMeTpaMu

113

114

115

Jlorapudmuueckre CUCTEMEI C
napameTpamu

Tpuronomerpruyeckue ypaBHEHHUS C
napaMeTpamu

TpuroHomeTpru4ecKrue HEPABEHCTBA C
napaMeTpamu

116

117

118

119

120

TpUroHOMETpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoeHue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyalMil C MOMOUIBIO YPABHEHUH C
napameTpamu

[Toctpoenue u uccienoBanme
MaTEMAaTHYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ mapameTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTHUYECKUX MOJENIEN PeaIbHBIX
CUTYalUH C IIOMOILBIO CUCTEM
YpaBHEHMH ¢ MmapamMeTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMarusalnus 3HaHuil: "YpaBHenus"




122

123

[ToBTOpEHmE, 0600IICHNE,
cucTemarusanus 3HaHuil: "YpasHenus"
[ToBTOpEHME, 0000IICHUE,

cHucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

125

126

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3HaHuil: "HepaBeHncraa'
[ToBTOpEHME, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna'

'

127

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuii: "IIlponsBogHas
U e€ npuMeHeHue"

128

129

130

131

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuit: "IIlponsBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
u e€ npumMeHeHue"

[ToBTOpenue, 06001IEHNE,
cuctemaruzanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "OyHkuun"




133 [ToBTOpEHmE, 0600IICHNE, |
cucreMaruzanus 3HaHui: "OyHkuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 Wrorosast KoHTpOJIBbHAS paboTa 1 1
136 [ToBTOpEHHE, 0606H16HI:I€, |
cHUCTEeMaTu3aIus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYMCICHUS
11 OnepupoBaTh HOHATHSAMH: DPALMOHATIBHOE W JEHCTBUTEILHOE YHUCIIO,
’ OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI
12 BeimonHATe  apudmernyeckue omnepaluMM € PalUMOHAIBHBIMU U
’ JeCTBUTEIbHBIMU YHACITAMU
13 BbimonHATe  OpuOAMKEHHBIE  BBIYMCICHMS, HUCHONb3ys  IpaBUIIa
’ OKpYTJICHUS, J1eN1aTh NPUKUAKY U OLIEHKY pe3y/bTaTa BhIYUCICHUN
OnepupoBaTh MOHATUSAMH: CTEICHb C IIETBIM TOKa3aTeeM, CTaHaapTHAs
14 ¢dopma 3amucu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATypalbHOW CTETICHU;
’ UCIOJIb30BaTh MOAXOAILYIO (GOpPMY 3amucu ACHCTBUTEIbHBIX YUCEN IS
pelLIeHHs] IPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHbIX
OnepupoBaTh NOHATHUSAMH: CHHYC, KOCHHYC M TaHTEHC MPON3BOJILHOTO
1.5 yIi1a; WCIOJIb30BaTh 3allMCh MPOU3BOJILHOTO YIila dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHEHUS U HEpPAaBEHCTBA
OnepupoBaTh MOHATHUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BemonHATe  TpeoOpa3oBaHUS TPUTOHOMETPHUECKUX BBIPAKECHUH H
' pemaTh TPUTOHOMETPHYECKUE YPAaBHEHHS
BoImonHATe Mpeobpa3zoBaHus LENbIX, PAMOHANBHBIX U UPPallMOHATBHBIX
23 BBIDQKEHUI W pemaTh OCHOBHBIC THITBI IIENIBIX, PALUOHAIBHBIX H
UppaIMOHATFHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS pEIICHUS MaTeMaTHYeCKUX
’ 3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 00JIacTell HayKu U peabHOU )KU3HU
MonenupoBaTh peallbHbIe CUTYAllMM Ha sI3bIKE aireOphl, COCTaBISAThH
2.5 BBIpQ)KEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aauM, MCCIIeIOBATh
MOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM armapara ajareopsl
3 OyHKIMH U TpaduKu
OnepupoBaTb MNOHATUSAMH: (YHKIMS, CIIOCOOBI 3akaHus (DYyHKIHH,
3.1 o0acTh OmpeneNeHus: MU MHOXECTBO 3HAUeHUM (QYHKUUH, Tpaduk
(byHKIMY, B3aUMHO OOpaTHbIE (PYHKIMH
30 OnepupoBaTh TOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
’ (byHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBate rpaduku GyHKUKN I pelieHus] ypaBHEHUI




Crpoutb W uuTarh Tpauku JTUHEHHOW (YHKUIWH, KBaJIPATUYHOM

34 (GYHKIIUH, CTETIEHHON (YHKIIMH C LIETBIM IMOKa3aTeaeM
Ucnonb3oBate rpadguku (GYHKIUN I8 KUCCIEIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH TpU PEUICHUH 3aJad U3 JPYTUX Y4eOHBIX HPEIMETOB H
’ pearbHOM JKM3HH, BBIpaXaTh (opMynaMH  3aBHCUMOCTH  MEXKIY
BEITMYMHAMU
4 Hayana marematnueckoro aHanunsa
41 OnepupoBaTh MNOHATUSIMU: TOCIEAOBATEIBHOCTh, apuMeTHyecKkas Hu
’ reoMeTpHuuecKas Mmporpeccuu
OnepupoBaTh MNOHATHAMU: OECKOHEYHO YOBIBaroIasi reoMeTpuuecKas
4.2 mporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYCCKOM
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATENBHOCTEW W MPOTPECCHM A
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
5.1 OnepupoBath MOHATHUSAMHU: MHOXECTBO, ONE€pAIK HaJL MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar [uid ONUCAHMS
5.2 peaJIbHBIX IPOLIECCOB U ABJICHUM, IPU PEIIEHUH 3314 U3 APYTUX y4eOHBIX
IPEeIMETOB
53 OnepupoBaTh  NOHATUAMU:  OINpeAeNeHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
o0pa3oBaTe/IbHON MPOTrPaAaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHSATUSIMHU: HaATypallbHOE, IIEJIO€ YHCIIO; HCII0JIb30BATh
1.1 NPU3HAKU JEIUMOCTH LENBIX YHCEN, PA3JIOKECHUE YUCIIa Ha MPOCTHIE
MHO’KUTENH JUIsl pEIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIBHBIM [TOKa3aTeIeM
13 OnepupoBaTh MOHATHAMHU: TOTapU(PM YUCIA, IeCATUYHBIC U HATypaJIbHbIC
’ JorapuQMsI
2 YpaBHEHHS 1 HEpABEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHHU [UIsl TPEeoOpa3oBaHUs BBIPAKEHUH,
2.1 OIEpUPOBATh TOHATUSAMU: IOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoeimonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COIEPKAIINX JIOTapU(PMBI,
2.2 OTIEpPUPOBATH MOHATUAMU: JIOTApUPMHUECKOE YPABHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOTapu(PMHUUECKUX YPaBHEHHIA U HEPABEHCTB
2.3 Haxonuts penieHust npoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
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OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pEIICHHUE;
UCIIOJB30BaTh  CUCTEMY JIMHEWHBIX YPAaBHEHHUW JUIA  PELICHHS
IIPAKTUYECKUX 3a7a4

2.5

2.6

Haxomute  pemieHuss OpOCTEHINMX  CHUCTEM U COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MogenupoBaTh peajibHble CUTyallUd Ha S3bIKE aiareOphl, COCTaBIAThH
BBIPQXCHMSI, YPABHECHHUs, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBUIO 3aJayH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM allIapaTa aareopsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MNOHATHAMHU: TEpUOANYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (PyHKIMH, HauOoJbIlee U
HaMMEHbIIIee 3HaUeHHs (YHKIIMKU HAa IPOMEXKYTKE; MUCIIOJIb30BaTh MX JUIS
uccie0BaHus QYHKINH, 33laHHOM rpaduKoM

3.2

33

34

OnepupoBaTh NOHATUAMHE: TPAPHUKH MOKA3ATEIBHOM, JTOTapHPMHUECKON 1
TPUTOHOMETPUUECKUX (PYHKLIMH; H300paxkaTb HX Ha KOOPAMHATHOU
IJIOCKOCTH M MCIIOJIb30BATh JUUIS PEIICHHs] YPABHEHU U HEPABEHCTB

H300paxarh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd  JTHHEHHBIX
YpPaBHEHUN U HCIOJIb30BAaTh MX [UISl PEIICHHUS CHCTEMbl JIMHEHWHBIX
ypaBHEHUI

Hcnonw3oBath rpaduku (GyHKIUE A7 HUCCIENOBaHUS TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUILUINH

4.1

4.2

Hagama maTemaTtnueckoro anaimmsa

OnepupoBaThb TOHSTHUSMHU: HENpepbIBHAS (PYHKLIUS, TMPOU3BOJHAL
(GYHKIIMHM; HCIONb30BaTh TE€OMETPUYECKH U (U3HUECKUN CMBICT
MIPOU3BOAHON T PELICHHUS 3a/1a4

HaxoauTh  NpOM3BOAHBIE  DIIEMEHTapHBIX  (YHKIHH,  BBIYUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKITUI

4.3

Hcnonb3oBath NpOM3BOAHYIO AJIg  HCcleoBaHMs  (QyHKUMHM Ha
MOHOTOHHOCTbh M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl UCCIEI0BAaHUS K
MOCTPOEHHUIO IPpapUKOB

4.4

4.5

Hcnonws3oBaTh MMPOU3BOJHYIO I HAXOXIACHUS HAWIYYIICTO PCIICHUA B
MPUKJIAAHBIX, B TOM YHCJIC COUNAJIbHO-OKOHOMUYCCKHX, 3aaadax

OHGpHpOBaTB IIOHATHAMUN nepBoo6pa3Ha;1 U HUHTCrpajg; IIOHUMAThb
FeOMCTpI/I‘leCKI/Iﬁ )51 (bPI3H‘I€CKPII>i CMBICJI UHTCI'paJia

4.6

Haxomute mnepBooOpa3Hble 3JeMEHTapHbIX (QYHKUIUN, BBIYUCIATH
uHTerpai no gpopmyne Hototona — Jleitbuuna

4.7

PemaTh npukiIaqHbIe 331241, B TOM YUCIIE COLUATBHO-3KOHOMHYECKOTO U
(u3nvecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIIN3a




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Yucia ¥ BEIUMCIIEHUS

Panmonaneupie unciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOHM, MPOLIEHTHI,
OeckOoHeuYHble  MepuoAuYeckue  apodu.  ApudmMeruyeckue  Omepaluuu ¢

1.1 panMoHaNbHBIMU YMCIIAMH, MPE0Opa30BaHUsl YHUCIOBBIX BhIpakeHHH. [IpumeHenue
Ipo0eil ¥ MPOLEHTOB JUIsl PELIEHUS NMPUKIAIHBIX 33]a4 M3 Pa3iIMuYHbIX OTpacieu
3HaHUH U pPEaJbHOM KU3HU
JelictBuTenpHple  4Mciaa.  PanMoHanbHBIE WM MppPAlUUOHAIbHBIE  YHCIHA.

1.2 Apudmerndeckue orepanuu ¢ JICHCTBUTEIbHBIMH uuciaMu. [IpubnmkEéHHBIC
BBIUHCIICHUS], IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenenp ¢ nenbiM nokaszareneM. CranjpaptHas Gopma 3amuch JeHCTBUTEIbHOIO

1.3 umcna. Mcnonbs3oBanue noaxoasduie GopMel 3amucu JeHCTBUTENbHBIX YUCEN IS
pelIeHns MPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JaHHBIX

14 Apudmernueckuii KOpeHb HaTypaJbHON cTeneHH. J[eHcTBUS ¢ apuMETHUECCKUMHU

' KOPHSMH HaTypaJIbHOU CTEIICHU

L5 CuHyCc, KOCMHYC U TaHIE€HC YHCJIOBOIO aprymMeHra. ApKCHUHYC, AapKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 ToxnaecTBa U TOXKAECTBEHHbIE Pe0Opa30BaHU

59 IIpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHbIE

' TPUTOHOMETpHUECKUE (POpMyYJIbI
’3 VYpaBHeHHne, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHune HepaBeHCTBAa. MeTon
' HUHTEPBAJIOB
2.4 | Pemenue uenbix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUHN 1 HEPABEHCTB
2.5 | Pemnenue nppalnOHAIbHBIX YPaBHEHUIN 1 HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUYECKUX YpaBHEHUM
57 IIpumeHeHNne ypaBHEHMI 1 HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKHX 3a/1ad U 3a]1a4
' U3 PA3JIMYHBIX 00JIaCTe HAYKU U peaslbHON KU3HU
3 OyHKIMH U TpaduKu

31 @ynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIHIU

39 OOnacte ompesneneHUs W MHOXKECTBO 3HaueHWH ¢yHkuu. Hymu  Qyskuumm.
' ITpomexyTKH 3HaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU

33 Crenennast GyHKIIUS ¢ HATypaJbHBIM H IIEJIBIM TIoKa3zareseM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOPHSI 1-0¥ CTETICHU

3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpeAETICHUE TPUTOHOMETPHUECKUX (DYHKIHIT

YUCJIOBOTO apryMEHTa




4 Hauana maremarnueckoro ananmsa
41 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs MOCJIEA0BaTENLHOCTEH. MOHOTOHHEIC
' HOCIIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUyecKas mporpeccuu. beckoHeuHo yObIBaromias
49 reomerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAIOILIEH TIeoMeTpUYecKOil
' nporpeccuu. Popmyna CIOXKHBIX HPOLEHTOB. lcmosb30BaHUE MPOTrpeccuu ist
peuIeHus peasibHbIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoOecTBa U JIOTHKA
MHuoxecTBO, omnepanuu HajJ MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOIO arfapara i OMNHUCAHUsl pPeaIbHbIX
MIPOLIECCOB U SIBIICHUH, MPU PEIICHUH 33/1a4 U3 JIPYTUX YICOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna u BBIYUCICHUS
1.1 Hatypanbhble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCell
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOKWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BbIpakKEeHH, CoepKAIIUX JTOTapUPMbI
5 [IpeobpazoBanue BeIpaXeHUN, COAECPKAIIMX CTEIICHU C PAIIMOHAIBHBIM
' roKaszaresieM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI U1 HEPABEHCTBA
26 Cucrtembl JMHEHHBIX ypaBHEHUH. PemieHne NpUKIAagHBIX 3a7ad C I[OMOIIbIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)38 [IpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0 MaTEeMaTUYECKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IuYHbIX 00JIacTeil HAyKU U pealbHOU KU3HU
3 @yHKIMU U TpaduKu
Oyuknus. [lepuonnyeckue ¢yHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HanOosnbliee W HauMeEHbIIEe 3HAYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.3 [ToxazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GYHKIHMA U1 peIICHUS YpaBHEHUN U TMHEHHBIX CUCTEM




Ucnonb3oBanue rpadukoB GyHKUMHA A7 MCCIENOBAHUS  NPOLIECCOB U

3.5 3aBUCUMOCTEH, KOTOPBhIE€ BO3HUKAIOT TPHU PEIICHUH 3a7a4 U3 JAPYTHX Y4IeOHBIX
IIPEAMETOB U peabHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKH CMBICI TPOU3BOIHOM
43 [TpousBoaHbie 31MeMEHTApHBIX (QyHKIUNA. DOpMyNbl HAXOXKIEHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIUI
[IpumeHeHne NPOU3BOAHOM K HCCIENOBaHHUIO (YHKIMH HAa MOHOTOHHOCTH M
4.4 sKkcTpeMyMbl. Haxoxaenne HanboblIero 1 HauMeHbIIEero 3HaYeHus] PyHKIUU Ha
OTpE3Ke
[Ipumenenne npon3BOAHOM sl HAXO0XKAECHUS HAMJTYUIIETro PEIEHUS B IPUKIIATHBIX
4.5 3aja4ax, JJI ONPEIeNIeHUsT CKOPOCTH Mpoliecca, 3aJaHHOro (opmynoid wuiu
rpaduKom
4.6 [TepBooOpasnas. Tabmura mepBooOpa3HBIX
47 WuTerpain, ero reoMeTpuueckuii 1 GU3NYECKuil CMbICI. BrIuncienne naTerpaia mno

dopmyne Hetorona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IIPH3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKAa3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAHUS PEAJIbHBIX IIPOLECCOB U SIBJICHUI U IIPU PELICHUH
3aja4, B TOM 4MCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIEepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJI0€ YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNeM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIIO, PAalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE MHCIIOIb30BaTh
NPU3HAKU JEIMMOCTH, HAUMEHBIINI OOLIMI JETUTeNh U HauMEHbIIee
oO1iee kpaTHOe, anroput™ EBKiIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMU  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUN CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-palMOHATBHBIX
BBIPQXCHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: IOCIEI0BATEIBHOCTD,

apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccus, 0eCKOHEUHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4YHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
noKa3aTebHbIC, CTEIEHHBIE, JIorapu(MUYecKue, TPUTOHOMETPHUYECKHIE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUPOBAThH
HNOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSTh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (YHKIIHMH, OIPaHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUCHUS
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMM, 1epBasi U BTOpasi MPoU3BoAHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJIHOW, IepBooOpa3Has, ONpeneIEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH; yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUs (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pelieHuss B MPUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIomaanu U 00BEMBI q)Hpr C IIOMOIIIBXO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMS, KOMOO3UIMS (GYHKIUH, JUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBINOIHATH MPE0oOpa30BaHUS
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI A1 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh PpE3yJIbTaTOB; YMEHHME MOJAEIHPOBATH
peanbHbBIE CHTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTHieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA pEAIbHBIX MPOLIECCOB U SIBJICHU; TPECTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HaONIOZICHUSI C TIOMOINBIO JHMarpaMM pacCeMBaHUs W JIUHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiy bepHymn, komOuHaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BEIMYMHA, pPaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUIAaHWEe, JUCIEPCHs M CTAaHAAPTHOE OTKIIOHCHHE
CIIyuallHOW BEJNWYHMHBI, (YHKIHH paclpelesieHuss ¥ IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeelieHuil;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN JUIs
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/BI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINNUX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHUCII0O COYCTAHW, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
PUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHS ISl PEIICHUS 32134,
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYTPaHHBIA YToJl, TPEXIpaHHBIA YroJ, CKpEIIMBAIOLIMECS IpSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE UCIIOJIB30BATh MIPH
pellIeHnH 3a7ad U3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyca, IIIUHApPA, 00BbEM Kyda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
bopMyIUpoBaTh ONpeAeIeHUs U3y4aeMbIX (PUTyp, BBIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BaTh T'€OMETPHUCCKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIoIadb, OOBEM, IJIONIAIh MOBEPXHOCTH), HCIOIB3YS
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHE, YIOJl MEKIY
BEKTOPaMHU; YMEHHE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHUMaHUE 3HAYMMOCTH MATEMATUKA B M3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUW; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTE€MaTU4YeCKON HayKu




HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EID

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u niensie yncina. [Ipu3Haku Je1MMoCTy HETbIX YUCel
12 Paunonansupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOU cTereHu. [[eficTBrs ¢ apuMETHICCKUMH
' KOPHSIMH HAaTypaJlbHOU CTEHEHH
14 Crenenp ¢ uenbiM mokazareieM. CTemeHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTeNIeHU
L5 CuHyc, KOCHHYC M TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
HeiictButenpHple uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOmmKkEéHHBIC BBIYMCICHHS, MpaBWIA OKPYIJICHUS, NPHUKHAKA H
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 ITpeoGpa3oBaHue BbIpaXKEHUH
1.9 KomrnekcHeie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 [enble 1 TpoOHO-palIMOHATBHBIC YPAaBHEHHS
2.2 HppanoHansHble ypaBHEHHS
23 TpuronomeTrpuyeckue ypaBHEHUS
2.4 [TokazarenpHbIe U TOTapuMUIECKIE YPABHEHUS
2.5 [enble u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppatnmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOTapu(PMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CHcTeMBI M COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpuiia CuCTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeenuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKh




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTsl 11 BEKTOPEI




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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oOmieoOpa3oBar.opranu3anuii: 0a3oBblid U yriay0n. ypoBau/FO.M. Komsrun,
M.B.TkauéBa, H.E.®énoposa, M. 1. [llaOynun

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

Mopakosuu, A. I'. Anre6pa u Hayaja MaTEMaTHUYECKOTO aHalu3a. ba3oBblil
ypoBenb. 10 kimacc. Meroauueckoe rnocodue st yuutens / A. I'. Mopakosuy, I1.
B. CemenoB. — M.: BUHOM. Jlabopatopus 31anuii, 2020.

Marematuka: anredpa ¥ Hadaja MaTeMaTHYeCKOTO aHalIn3a, TEOMETPHUS.
AnreOpa ¥ HavyaJla MaTeMaTHYeCKOTo aHajau3a. ba3oBsiil ypoBens: 11 kimacc:
Metoaudeckoe nocooue / E. B. byuko, A. I'. Mep3insk, B. b. TTonouckuit, M. C.
SAxup. — M.: Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
DO0P. "Anre6pa, 10kmacc",

D0P "Anrebpa, 11 kmacc",

TpeHaxep "Oobnako 3Hanuit" Maremaruka 10,



TpeHaxep "Ob6mako 3Hanui" MatemaTtuka 11,

Marematuka. Anredpa 1 Hayalla MaTeMaTuyeckoro anu3a MHTepakTuBHbIC
3aganus. 10 kinacc

Maremartuka. Anredpa 1 Hayalla MaTeMaThu4yeckoro anu3a MHTepakTuBHbIC

3amanus. 11 kmacc



yueOHoro npeamera «I'eomerpus. Yriy0JeHHbIH YPOBEHb)
st ooydarommxces 10 — 11 kmaccoB

HOACHUTEJBHASA 3AIINCKA

['eoMeTpus siBNIsieTCA OHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeunBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMAaHUTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILITIEHUE, (hOPMUPYEMOE MPU U3YYSHUH 00YyJaroIuMUCs
MOHATUMHBIX OCHOB TI'€OMETPUH, MPHU JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKACHUHN MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO HCHOJB3YIOTCS MpHU
pEIICHNH 33729 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DHU3UYECKUX 3a71ad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOiaEéHHOM
YPOBHE — pa3BUTHE UHIUBUAYATbHBIX CIIOCOOHOCTEN, 00YUaIOIIUXCS PU U3yUYECHUU
FeOMETPUHU, KakK COCTaBJAIONIEH mpeaMeTHol obnactu «Martematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
Oosee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JACHCTBUH, CrIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCIEITHOTO MPOodeCcCHOHAIBHOTO0 00pa30BaHusl, CBI3aHHOTO C
WCIIOJIb30BaHUEM MATEMATHKHU.

[IpuopuTeTHBIMU 3aja4yaMU Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCHUIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

pacllIMpeHre NpeiCTaBIEHUs O T€OMETPUU KaK 4acTH MHUPOBOM KYJBTYPBI U
dbopMHpOBaHHE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJISIONIUX OINUCHIBATh U U3Yy4aTh
pa3HbIC SBJICHUS OKPY>KAIOIIEr0 MUPA, 3HAHUE MOHATUIHOTO armapara 1mo pa3iaeiny
«CtepeoMeTpus» y4eOHOTO Kypca FreOMETPHUU;

dbopMHupoBaHHEe  yMEHHS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI U HAXOJUTh
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T€OMETPUUECKHUE
MOJIEIH;

dbopMupoBaHUE MOHUMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOI'O IMOCTPOCHUS
MaTEMaTUYECKUX TeOopuil, (POpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIIJeTh METOJIaMH JI0Ka3aTeJIbCTB U aJrOPUTMOB
pelIeHusl, YMEHHS UX MPUMEHSTh, TPOBOJIUTH JI0Ka3aTEIIbHBIC PACCYKICHUS B X0J1€
pellIeHns] CTepEeOMETPUUYECKUX 3a7ad M 3aJlad C MPAKTUYECKUM COJIEpKAHUEM,



dbopMupoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH JOKa3aTeNbCTB  MpPH
00OCHOBaHUHU MaTEeMAaTHYECKUX YTBEPKIEHUH U POJIM aKCUOMATHKHU B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEM 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpeca K U3yUCHHUIO T€OMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABATh MPOSBICHUS T'€OMETPUYECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICJIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEOBAaHUS MOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH HA YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCSL KO BCEM COJI€p)KaTeIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpenensercs He TOJIbKO IO
COJIep KaTeNIbHBIM JIMHUSAM, HO M 10 rogam oOyudeHus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
MPOrpaMMBbI, paclpeeEHHBIM MO ToJaM OOy4YeHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCAM O0yUaroIIuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
re€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEI0OBATENBHO U MOCTYMATEIbHO, C
cOOJII0/ICHHEM TIPUHIUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, paclIUpsis U yriayOousis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3math ychmoBus i auddepeHnmanud  oOydeHUs, IOCTPOEHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MareMaTHukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yUeHUsT MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obOecrneunBas MPEEMCTBEHHOCTh MEXKTY
oO1uM 1 ipoeccuoHaTbHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 vaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COJEPXXAHME OBYUEHUA

10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeoMeTpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpPECEKaroIInecs,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBarOUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W LEHTpaIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBOKCTBA MapajuIeIbHBIX IJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAUICIBHBIE W IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
[IEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoOe IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIUs (GPUTYPHI HA TUIOCKOCTh. [lepneHaAnKyIsipHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBOICTBA IUTOCKKUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBas M MOJHAsA TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, npsSMOYTOJIbHBIN MapaJIJIETCUNE U €ro cBoiicTBa. KpaTuaiiiime
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema [Tudaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBWiIbHAS U yCeUEHHAS
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBLHON MHUPaMUbL.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPAaBUJIbHAs TNpHU3Ma W IPAaBWIbHAS NUPaMUJa,
npaBUJIbHAs TPEYTOJIbHAS TUpaMUAa U MpaBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPABUJILHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKASAP U UKOCADP.



Bbruncnenue 351€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JaUaroHaiu, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUJBI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CuMmmeTprss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpUS NPaBUIbHON
MAPAMHUJIBI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3IoKEHHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmMoyrosibHass chcTeMa  KOOpPAHMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tesia Bpamenus

[loHsATHA: IWIMHIPUYECKAs IOBEPXHOCTb, KOHWYECKas IOBEPXHOCTH,
chepuueckas MOBEPXHOCTb, oOpasyromue noBepxHocTel. Tema BpaleHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepbl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus: Ha
iockocTH. Pa3BépTka unnuHapa u konyca. CuMmeTpus chepsl 1 1mapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena v ciaefactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MpU3MBbI, HWJIMHIPA, TUpaMHUIbl U KoHyca. O0BbEM 11apa U 11apoBOro
CErMEHTa.

KomOunanuu Ten BpamieHuss ¥ MHOTOrpaHHukoB. [Ipusma, BmucaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpaLICHUS.

[Tnomanp MOBEpPXHOCTU LMJIMHJIpA, KOHYycCa, MJIOWAaAb cepbl U €€ yacTew.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANECH IMOBEPXHOCTEN



nonoousix Quryp. IIpeoOpa3zoBanue momodus, romoreTus. Pemienue 3amay Ha
MJIOCKOCTH C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIIEHUS: CEYEHUS [IUINHIpPA
(mapaymienbHO M TNEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUCHUS I11apa, METObl MOCTPOCHUS
CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NIepeHOCca
CEKYIIIEH TTIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTe. Onepaluu Hajl BeKTopaMu. BekTopHoe yMHOKEHHE
BekTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUA. lIpsiMmoyronpHas cucrtema
KoopAuMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxeHue BekTopa Mo
0azucy. KoopamHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs B IPOCTPAHCTBE

JBwxenus mnpoctpaHcTBa. OtoOpakenus. IBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaluielbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETPHS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



HNJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUSI» (YT JIYBJEHHBIY YPOBEHB) HA YPOBHE
CPEJHEI'O OBUHIETI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUSA pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAaMHU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusaX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIYyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3I0pOBOTO U 0e30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTHYeCKOMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TTOHHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMATHUYEeCKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOH MPAKTUKH, TOHUMAaHUE MaTeMAaTHIECKOU
HayKH Kak cepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH
JUUIS. pa3BUTHUSI LIMBWJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU M MAaTE€MaTHYECKOU
KYJbTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOESKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

Bba3oBble Jioruyeckue JeiicTBUS:

BBISIBIIAITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIECTBEHHBIN MPU3HAK KiIaccU(UKaIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU TPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOMCHHUIX W YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECTyKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHUIMI
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaunM (CpaBHHUBATh HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUPATh HanOoJIee MOIXO AN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUNA:

WCITOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIUE  MPOTHUBOpEUHE,  MpodiieMy,



yCTaHaBIMBaTh MCKOMOE U JaHHOE, (HOpMHpPOBATH THIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULINAI0, MHEHHE;

IIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN DKCIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHHIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTa, SIBJIECHNUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEIEHHOTO  HAOMIOACHUS, HCCIEAOBaHMS, OLICHUBAaTh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOLECCa, a TaKKE BBIIBUTATh
IIPEATIOIOKEHNS O €70 PA3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH JeUIUTHl HHPOPMAIUH, JAHHBIX, HEOOXOAMUMBIX Ui OTBETAa Ha
BOIIPOC U JIJIs PELLECHU 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMyHbIX (popmax,
WLTIOCTPUPOBATH TpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSTEIILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OO0umenue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
M THUCbMEHHBIX TEKCTax, JaBaTh IOSICHEHUS II0 XOJy peIICHUs 3aJayH,
KOMMEHTHUPOBATh MOJIYUYCHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJICHMS 3aJlaBaTh BOIPOCHI MO CYILECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pelIeHrs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapy)KMBaTh Pa3Myue M CXOJCTBO TMO3HWIIHUKA, B KOPPEKTHOU (opme
(bopMyIMpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUS,
MPOEKTA, CaMOCTOSITEIbHO BBIOMPATh (OopMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIE yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aud, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAIUu.



CaMOKOHTPOJIb, SMOIMOHAIbHBIH MHTE/JIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedyIeKCMH KAk  OCO3HAHMS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJACThH
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEIbLHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TpU pEHIeHUH YYEOHBIX 3aJay, MPUHUMATHb I11€Jb COBMECTHOMU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOTHI, pacmpeneisTh
BUJIbI paOOT, I0rOBAPUBATHCS, 00CYKAATh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHS, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/bI, OIICHMBATh KA4E€CTBO CBOETO BKJIAJa
B 0OmuUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydaCTHUKAMHU
B3aMMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K konity 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTUSAMH CTEPEOMETPUU TIpU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH,

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpH3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Ky0);

e KJIacCCU(PUIUPOBATH  MHOTOTPAHHWKH,  BBIOMpass  OCHOBaHWUS IS
KJ1accu(ukanuu;



CBOOOJHO  OMEpUPOBATH MOHSATHSMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BBIITOJIHATH U300paykeHus pUryp Ha
IJIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOIPAHHUKOB Pa3IM4YHBIMA METOJAMH, BBINOJIHATH
(BBIHOCHBIEC) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOINAAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpU3Ma,
NUpPaMUJIA), FTEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpPMYT;

CBOOOJHO OINEpUPOBAaTh MOHIATHSMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IJTIOCKOCTh CHMMETPHH, LICHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;
CBOOO/IHO OIEPUPOBATh MOHSTUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBINIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemarh 3aJadyd Ha JOKa3aTelbCTBO MAaTEeMaTUYECKUX OTHOIIEHUWA U
HAXO0XKJEHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSSI U3BECTHBIE METO/IbI TPU
pelIeHNM MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WU BBICOKOI'O YPOBHS
CJIOHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKAaTh, MNPEOOpPa3OBbIBaTh U HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3yYECHHbIE MOHATUS B
npolecce IOMCKAa peUIeHHs] MaTeMaTH4ecKd  CcQOopMyIMpOBaHHOU
npo0JieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJaud,
CBSI3aHHBIEC C HAXOKJIECHUEM F'€OMETPUUYECKUX BEINYHH;

UMETh NPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJHO OMNEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHHYECKON W CPEpUUYCCKOW TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTICPHPOBATH MOHIATUSIMH, CBI3aHHBIMH C TeJIaMU BPAIICHUS: [IIHHIAPOM,
KOHYCOM, c(epoii U 1mapowm;



pacrmo3HaBaTh Tejla BpalleHus (UUIUHApP, KOHYC, chepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHUS,;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHNE C(Pephl U TIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3AaHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BINHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaIlCHUS;

BBIYUCIISITH COOTHOLIEHUSI MEXKTY TUJIOIIA/ISIMU TMIOBEPXHOCTENH U 00bEMaMuU
IIOJOOHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpaIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOP/IUHAT;
peraTh reOMeTPUUYECKHE 3a/1a4U Ha BEIYMCIICHUE YTIIOB MEXKIY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUN OT TOYKHU JI0 TIJIOCKOCTH, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEUICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeJIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TE€J BPAILCHUS: CEUCHUS LUIMHJIPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO U MIPOXOJSIINE YEPE3 BEPUINHY ), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJO0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSATh TeoMeTpuueckre (akThl JJISi PEHICHHUS CTEPEOMETPUUYCCKUX
3a/1a4, MOPEANOoJIararlinX HECKOJIbKO IIaroB PpEIICHUs, €CIH YCJIOBUS
IIPUMCHEHHUS 3/IaHbI B SIBHOM 1 HESIBHOH (hopme;



pemaTth 3ajJadd Ha J0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOILICHHH U
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

MPUMEHSTH MOJTYyYEHHbIE 3HAHUSI Ha ITPAKTHUKE: CPAaBHUBATH, aHAIU3UPOBATh
U OICHUBATh peEajbHbIE CUTyalldHd, MPUMEHSTHh H3YyUYCHHBIC MOHSTHS,
TEOPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YEeCKU
chOpMYIUPOBAHHONW MPOOJIEMBbI, MOJECIUPOBATh PEANIbHbIE CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIE0BATh MOCTPOECHHBIE MOJICNIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TIOHSATUM U TeOopeM, anmapara airedpbl, pemarhb
MPAaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKHUX
BEJINYUH,;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX dTalax pPa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoOe pacnionoxeHue npsmbIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHUKyYISAPHOCTD MPSAMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIibl ¥ paccToOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

OcHoBHBIE TIpaBUIIa U300pAKEHHUS HA
PHUCYHKE IJIIOCKOCTH, MapaljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, mpsimasi,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha PUCYHKE
TUTOCKOCTH, MAPaJUICIbHBIX TPSAMBIX
(OTpe3KoB), cepeMHbI OTpe3Ka
[TonsiTHst: mepeceKarourecs MmIoCKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTH;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsiMast ¥ II0CKOCTh;
HOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX OOBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMel CTCPCOMCTPHU U IICPBLIC
CIICACTBHUA U3 HUX




10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus u3 HuX. CriocoOwl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

N3006paxkenune ceueHuit nupamuibl, kKyoa
U TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pE€opa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e mOCTPOCHHBIX CCUCHHM
Pa3HBIMH [IBETAMHU

H300pakeHre ceueHuit mupaMuipl, Kyoa
U PU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€6pa. M3o0pakeHue nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpamBanue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH [IBETAMH

N300pakeHne ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMHU

N3obpaskenune ceueHuil nmupamMuisl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAAT Yepe3 UX
p€opa. N3o0pakeHne nepeceueHus
MTOJIYYEHHBIX IIJIOCKOCTEH.




14

PaCKpaI_HI/IBaHI/IC IMOCTPOCHHBIX ceueHHI
Ppa3HbIMU LIBETAaMU

Merton ciaenoB Uil TOCTPOCHUS CEUCHUI

15

16

17

18

19

Mertopa cieoB Ui HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil PsIMbIX U
IIJIOCKOCTEMN

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nIepecedeHnil PSIMBbIX U
IJIOCKOCTEH

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MMOCTPOEHUSA

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOEHUS

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alKCh 1I1aroB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB




22

23

24

25

26

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUAX HA
BBIHOCHBIX 4epTexax. Mcropust pa3Butus
MJIAHUMETPUHU U CTEPEOMETPUU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsMele. [Ipu3Haky ckpenmBaromuxcs
npsaMeix. [lapaniensHble npsiMble B
IPOCTPaHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JTAaHHOU MPSIMO, TPOXOAIIEH yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaleil Ha
JaHHOM mpsiMoii. JIleMMa o mepeceueHun
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

[TapamnensHOCTB TpeX NpsiMbIX. Teopema

0 TpEX MapauleNbHbIX NPsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaAJLJIEIBLHOTO
npoekTupoBanus. 300paxkeHre pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

28

[lenTpanbHast MpoeKIKsA. YTOJI ¢
COHANpPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXY NPSIMbIMHU

29

3agaun Ha TOKA3aTEIbCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C




30

31

32

pAcIIOIOKEHUEM IIPSAMBIX B
IIPOCTPAHCTBE

[ToHsTHs: MapamIeabHOCTh MPSIMOUN 1
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
MapauIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

FCOMeTpI/ILIeCKI/IC 3aJa41 Ha BBIYHCIICHUC
1 J0Ka3aTCjIbCTBO, CBA3aHHBIC C
MapauiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

[TocTpoenue ceueHus, IPOXOAALIETO
yepe3 JaHHYIO NMPSAMYIO Ha YepTexe U
napajuieIbHOTO APYrou npsiMoil. Pacuér
OTHOLLEHUN

33

[TapannenpHast npoeKUUsl, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHUH KyOa U
napayutenenunena. CpoicTsa
napajuleJIenuNe1a U IpU3Mbl

34

[Tapannensublie nmnockoctu. [lpusHaku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

35

TeopeMa 0 mapajeNbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAIEKALTYIO TAHHOW INTIOCKOCTH U
CIEICTBUS U3 HEE

36

CsoiicTBa MnapajiCJIbHbIX IUIOCKOCTEM: O
napaiCJIbHOCTH NPAMBIX IMEPECCCUCHUA




37

38

IIPY [IEPECEUEHUH IBYX NTapalJIeIIbHbBIX
IIJIOCKOCTEN TPEThen

CBolicTBa napajuiesIbHbIX INTIOCKOCTEH:
00 oTpe3kax napajuieIbHbIX MPSMBIX,
3aKITHOYEHHBIX MEXKY MapauieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEYECHUH TIPSIMOM C
JBYMsI MTapaJIeTbHBIMU TI0CKOCTSIMU

[ToBTopenue: Teopema Iludaropa Ha
TUIOCKOCTH

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napaJenenunesa

Brruucnenue aiavH OTPE3KOB B Ky6e n
MpAMOYT'OJIbHOM IMapaJUICIICTIUIICIC

42

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTH. [Ipu3nak
NEPNEHAUKYIISIPHOCTH IPSIMOM U
IIJIOCKOCTH

43

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
4yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IJIOCKOCTH




[110CcKOCTH U IePIEHAUKYIISIPHBIE UM

45 npsIMble B MHOTOI'paHHHKaX

46 [TnockocT U nepreHANKYIIpHbIE UM
IpsMble B MHOIOI'paHHHUKaX
[eprienAuKyAp U HAKIOHHAS.

47 [TocTpoenue neprneHuKynsapa U3 TOYKU
Ha MPSIMYIO
[eprienaAuKynAp U HAKIOHHAS.

48 [TocTpoenue nepneHuKkyispa U3 TOUKU
Ha MPSAMYIO

49 Teopema o0 TpEX NepHEHAUKYIIApaAX
(mpsimast u oOpaTHas)

50 Teopema 0 TpEX nepneHIUKYISIPax
(mpsimast u oOpaTHas)

51 Yron Mmexay CKpemuBaromuMUCs
PSIMBIMH
[Torck nepneHAnKyYISAPHBIX TPSIMBIX C

52 MOMOUIBIO NEPIIEHANKYIIAPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOe NPOEKTUPOBAHNE
[TocTpoenue ceuennii kyba, MpU3MBl,

54 MPaBWJIBHON MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU
[Toctpoenue ceuenuii kyba, mpuU3Msl,

55 NPaBUIBHOMN MUPAMUIBI C TOMOIIBIO

OPTOTOHAJILHON IIPOEKIINU




56

57

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO M1ockocTu. Ilnockoctu
CUMMETPUI B MHOTOTpaHHHUKaX

[Tpu3Hak nepreHuKyIIpHOCTH IPSIMON
U TUIOCKOCTH KaK CJIEZICTBHE CHUMMETPUH

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O IJIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
CriocoObl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMETpPHUS, CABUT TOUKH 110
napasuieibHON psMOoi

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHHUE PACCTOSIHUM

62

63

64

65

KonTtponsHast padora "B3anmuoe
pAacmoJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npoctpaHcTae"”

[ToBTOpEeHME: Yyroa Mexay IpSIMBIMU Ha
MJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTprueckue METO/ bl BEIYUCICHHS
yri1a MeXy NpsIMbIMH B
MHOT'OI'paHHHKaX




66

67

JByrpanubiii yroj. CBOHCTBO JTUHEHHBIX
YTJIOB ABYTPAHHOIO yria
[leprieHquKyIApHBIE IIOCKOCTH.
CaolicTBa B3aMMHO HEPIIEHANKYISIPHBIX
IJIOCKOCTEMN

68

[Ipu3Hak nepnesauKyJIsspHOCTH
IJIOCKOCTEH; TeOpeMa O MPsMOU
nepeceyeHmst IByX IIIOCKOCTEeH
HEepHEHIUKYIISPHBIX TPEThEeH MIOCKOCTH

69

[IpsiMoyToNBHBIN Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA NPAMOYTOJIBHOTO
napajulesenune1a

70

71

72

TeopeMa 0 nMaroHany NpsAMOYTOJIbHOTO
napaielienunea u cleCcTBUe U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIATHBIC
3aaa4u, CBA3aHHBIC CO B3aMUMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTH

[ToBTOpEHME: CKpENUBAIOIINECS
IIpsIMBIE, ITapaJUIeIIbHbIE IIJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIMBAIOIIUMHUCS MIPSMBIMHU B
MPOCTBIX CUTYAITUSIX

74

75

PaccrosiHre OT TOYKH 10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C




MOMOIUIbIO IEPIICHIUKYISIPHON
IJIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBEeHCTBA JIs
TpexXrpaHHbIX yrioB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

77 DneMeHTHI chepruiecKoil reOMeTpuu:
reoJe3NYECKUE JINHNUU Ha 3emile

73 KonTtponpHas padora "Yrisl u
paccrosiHus"

79 CucreMmarusanys 3HaHUHN
"MHOrorpaHHuK 1 €ro 3JeMeHThHI"

20 ITupamupa. Buasl nupamup. [paBunibHas
UpaMua

31 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

20 [IpsiMo#t mapasenenunen,
pSMOYTOJIBHBIN Mapasuienenunesn, Kyo

23 Boinykible MHOrorpanHuku. Teopema
Olinepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U
MOJIyTIPaBUIIbHbIE MHOTOTPAaHHUKHU

85 KonTtponbHas padora "MHoOrorpaHHUKT"

26 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B
MIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3nocTh BekTOpOB




89 [IpaBuno napasmienenumnena 1
90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx
91 BEKTOPOB, HE JICKALUX B OJTHON 1
IJIOCKOCTH
92 CkansipHO€ NpOU3BEICHUE 1
93 Brruucnenue yria Mexjy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiinue 3an1aun ¢ BEKTOpamMu 1
96 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O0600meHne U cucTeMaTu3alus 3HaHUN 1
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
100 Wrorosas koHTpoJsibHasA paboTa 1
101 HToroBas KOHTpOJIbHAsA paboTa 1
102 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[ToBTOopenue Tembl "KoopauHaTel
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTpascTae”
) [ToBTOpenue Temsl "CkansgspHoe 1
MIPOMU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncinenue yria |
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE IPAMOI, |
IPOXOJIIeH yepe3 JBe TOUKu"
5 YpaBHEHHE IJTIOCKOCTH, HOPMAaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METOBI pacuéTa yria ]
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria |
MEXy INIOCKOCTSIMA B MHOTOTpaHHHUKaX




®dopmysa pacCTOSHUS OT TOUKH J10

12 MJIOCKOCTH B KOOPIMHATAX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaHJapTHbBIE TUIOCKOCTH, TIEPECeUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpAMbIE U TIIIOCKOCTH:
napajjielbHble CEYEHUs

20 [TapamienbHbIe TPSIMBIE U TIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpSAMbIE U TIIIOCKOCTH:

21 YTIIBI MEXTY CKPEIIUBAIOIIIUMHUCS
MPSIMBIMHU
[lepnienauKynsipHBIE IPSMBIE U

” MJIOCKOCTH: CTaH/IAPTHBIE Maphl

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U
MMPAMBIX, CUMMCTPHU MHOT'OT'PAHHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS IO 100U

26

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

30

KonTponasnas pabora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6béM Tena. O6beM MPSIMOYTOILHOTO
napajuieyieumne/a

3anmaun 06 yaBOEGHUU Ky0a, 0
KBaJIpatype Ky0a; 0 TPUCEKIIIH yTia




33

34

35

CrepeoMeTpUYecKHe 3a/1aull, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIBHOT'O
napauicicnuicaa

O06BEM psAMON TIPU3MBI

36

37

38

CrepeomeTpuyuecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB MPSAMOIA
HPU3MBI

[Tpuknagabie 3a1a41, CBSI3aHHBIE C
00BEMOM TIPSAMOI TIPU3MBI

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO

onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM MPU3MBI

39

Brrunciaenne 00bEMOB TE ¢ TOMOILBIO
onpenenéHHoro uuaterpaiga. Oobém
HI/IpaMI/I)II)I

40

41

42

dopmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU]] C
00LINM YIJIOM

dopmyna 00bEMa MUPaMHIBL.
OTtHomeHne 06beMOB MUPAMUJL C
00LINM YTIIOM

CrepeoMeTrpuueckre 3aJaui, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBI

43

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH MUPaMUIbI




[Tpuknagueie 3agaun 1mo Teme "O0BbEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Tpumenenne 00bEMOB. Brruncienue
paccTosTHUSA JI0 TIOCKOCTH

47 KonTponpHas padora "O0beM
MHOTOTrpaHHHKaA"
[unuHapuyeckass HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHIECKON
MIOBEPXHOCTHU

49 unmuaap. [psamoi KpyroBon HUIUHAP.
[1nomaas NOBEpXHOCTU HUIUMHAPA

50 KoHundeckasi TOBEpXHOCTh, 00pa3yroIiue
KOHHYECKOU ImoBepxHocTh. KoHnyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

50 VYceuénnslii konyc. M3o00paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCA

54 [Tnomaar 6OKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKA3aTeNIbCTBO U BHIYMCIICHHE,

IIOCTPOCHHUEM CEUYEHUN LIWINHIPA,
KOHYCa




56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HLIe 3aa4u, CBA3aHHBIC C
MUWJIMHAPOM
HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC C
MUWJIMHAPOM

59

60

61

Cdepa u map

[Tepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

62

63

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpruecKue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpruecKkue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOCHUEM UX CEYCHHI MIO0CKOCTHIO

66

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 TUIOCKOCTH, BBIYHCIICHUS] B OKPY)KHOCTH,
CTaHJapTHBIC TTOI00US

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHus
Y MHOTOTPaHHHUKOB

69 3anauu o teme "Tena U MOBEPXHOCTH
BpanieHus"

70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BparnieHus"

71 KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

7 O0béMm mmuHIpa. Teopema 06 00bEMe
MPSIMOTO ITMJTHH]IPA
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

73 onpenenéHHoro uuterpaiga. Oobém
KOHYca

74 [Tnomanu 60KOBOH U MOIHOM
MOBEPXHOCTH KOHYCa
CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB LIMIUHAPA,
KOHYca

76 [Tpuknanueie 3agaun mo Teme "OO0bEMBI
Y TUTOIIAU TTOBEPXHOCTEH Ten"
OO0BéM 11apa U MapoOBOTO CEKTOPA.

77 Teopema 06 06béMme mrapa. [Lnomans

cheprl. CTepeoMeTpudecKue 3a/1a4u,
CBSI3aHHBIE C BEIYHCIIEHHEM 00BEMOB




78

79

80

rapa, apoBoro CerMeHTa 1 MIapoBOro
CeKTopa

[Tpuknagueie 3agaun 1mo Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOLIEHUS
MEXY TIJIOIIAISIMHA TOBEPXHOCTEH 1
00bEMaMH MOTO0HBIX TEI

[ToioOHBIE Tea B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKUe 3a/1a4H, CBI3aHHBIC
C BBIYUCIEHHEM 00BEMOB TEN U
IJIOIIAJIEH TOBEPXHOCTEN

KoHntponbhas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

81

JIBH>KEHUs MPOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

82

Buae! nBukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT NPSIMOM

83

84

[TpeoOpazoBanus nmonobus. [Ipsmas u
cthepa Diinepa

I'eomeTpuueckue 3a1aun Ha
MPUMEHEHUE JBUKCHUS

85

Kontponbnas padota "BekTops! B
npoctpaHcTae"”




86

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"ITapanienbHOCTb MPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

88

89

90

91

92

O6o06matomee moropenue 11 moHsTHI
U METOJ0B Kypca reomerpun 10—-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuun 1011
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWII:
"BexTopsl B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
1 MeT0J10B Kypca reomerpuu 10—-11
KJIACCOB, CUCTEMATH3aI1s 3SHAHUMN:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"O6beM MHOTOrpaHHuKa"

Ob6o6maromee noropenue 11 nonsTuit
1 METOI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYTJIbIX Ten"

Ob6o6maromiee noropenue 11 nonstuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:




93

"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYIJIbIX Ten"

HtoroBast kKoHTpoJIbHAs paboTa

94

95

Wrorosast KoHTpOJIbHAS paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTHU3alMs 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pOjlb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHA CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU




COBpPEMEHHBIX HHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, INIOCKOCTh
75 [IpyMeHsSTh aKCMOMBI CTEPEOMETPHUH M CIEACTBHS M3 HUX IMPH PELICHUU
’ FeOMETPUUECKUX 3a]a4
73 OnepupoBaTh MOHATUSAMHU: NAPAVIETBHOCTh W HNEPIEHIUKYJISIPHOCTH
' MPSIMBIX | IIJIOCKOCTEH
74 KnaccudunumpoBaTh B3anMHOE pacroNOKEHUE MPSIMBIX U IUIOCKOCTEH B
’ IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPAHU ABYTPAHHOTO YIJa,
7.5 pebpo IBYrpaHHOTO yriia, TWHEHHBIA YO IBYTPAHHOTO yIJia, rpaaycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBIN
' MHOTOTPaHHHK, 3JIEMEHTbHl MHOTOTPAHHHKA, TPABUIIbHBIII MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BH/bl MHOTIOI'PDAaHHUKOB (IUpaMuja, MpHU3Ma,
’ IPSIMOYTOJIbHBIN Mapajieenunes, Kyo)
KnaccupunupoBarb  MHOTOIpaHHHMKH, BBIOMpasi  OCHOBaHUS  JUIA
78 KIaccupuKauu  (BBIMYKIbIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' IpPAaBWIbHbIE MHOTOTPAHHUKM, TMPSIMBIE U  HAKJIOHHBIE MPHU3MBL,
napaJie’euneipl)
79 OnepupoBatb MOHSTHSAMH: CeKyIlas IJIOCKOCTB, CEYEHHUE
’ MHOTOTPaHHUKOB
710 OOBSICHATh  NPUHLMIIBI  [OCTPOCHMUSI  CEYEHWH  MHOTOTPAaHHUKOB,
' UCITOJIB3Ysl METOI CJIEIOB
Ctpoutpb cedeHHMsI MHOTOIPAaHHHUKOB METO/IOM CJIEJIOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOXJIEHUE FEOMETPUUECKUX BEJIMUYMH MO0 0Opa3nam
WIM aJrOpUTMaM, NPUMEHSS W3BECTHBIE AHAJIUTUUYECKHUE METOJbI IPH
7.12 pEUIEHNH CTAaHJAAPTHBIX MAaTEMaTHYECKUX 3a7a4 Ha BBIUYHCICHHUE
paccTOSTHUN MEeXAy IBYMS TOUKaMH, OT TOUYKH O HPSIMOM, OT TOUKHIIO
IUIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMBIMU
Pemrate 3a1aun Ha HaxXOXJIEHUE FEOMETPUUECKUX BEJIMUYMH M0 0Opa3nam
7.13 WIM aJIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAJIMTUUECKUE METOJbl IIPH

PEHICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BBIYHUCICHHUC YIJIOB




MEXy CKPEIIMBAIOIIUMHUCA MPSMBIMU, MEXAY MPSIMOW U IJIOCKOCTBIO,
MEXY IUNIOCKOCTSAMH, ABYI'PAHHBIX yIJIOB

Beruncnsate 00bEMBI W IJIOMAJAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCISATH COOTHOIICHUS

7.14 MEXIY IJIOIAISIMU IMOBEPXHOCTEM, o0némamu MOJ00HBIX
MHOT'OI'DAHHUKOB
715 OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI
N3Bnekarb, npeoOpa3oBbIBATE M HHTEPHIPETUPOBATh HHPOPMALHUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpPEACTABICHHYIO Ha
yeprexax U pACyHKax
[IpumensTh reoMeTpudeckue (akThl I PELICHUS CTEPEOMETPHUECKUX
7.17 3a/a4, IMPEANoJaraloliuX HECKOJIBKO IAaroB PEIIECHHUs, €CIU YCIOBHS
IPUMEHEHHUs 3aJ]aHbl B ABHOH (popme
718 [IpuMeHATH mHpoCTEHMIIME NIPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3314
719 ITpuBOIMTE NpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NPUPOIE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpuMeHATH NOJIydeHHBIEC 3HAHUS HA NIPAKTUKE: aHAJIM3UPOBATH PEaJIbHbIC
CUTYallUu U IPUMEHATh U3yYEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PELICHHUS
MaTeMaTHYecKu  cOpMyIupOBaHHOM  MpoOJieMbl,  MOJAEIMPOBATH
7.20 peallbHbIE CUTYallMu Ha SI3bIKE N€OMETPHUH, UCCIENOBATH IIOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM F€OMETPUUYECKUX IOHATUH U TEOPEM, allliapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXICHHEM
r€OMETPUYECKHUX BEJINYUH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NpoBepseMOro .
o0pa3oBaTe/IbHON MPOTrPaMMBbI CpeIHero o01ero 00pasoBanus
pe3yabTara
6 I'eomeTpus
OnepupoBaTh MOHATUAMU: LUIHHIpUYECKasl TOBEPXHOCTb, 00Opa3yrolye
6.1 LUUIUHAPUYECKON ITOBEPXHOCTH, LWMIIMHIP, KOHHUYECKAs IIOBEPXHOCTb,
’ oOpa3ylole  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTH
6.2 Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH




6.5

OnepupoBaTh MOHSATUSMH: INAPOBOM CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
[IApOBOTO CJI0A, IIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI W TUIOMIAAM TIOBEPXHOCTEH TeN BpaIICHHS,
TEOMETPHYCCKUX TeJl C MPUMEHEHUEM POopMyT

OnepupoBaTh MOHATUSAMH: MHOTOIPAHHHK, BIIMCAaHHBIA B chepy u
OINMKMCAHHBIN 0KO0JIO cepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXTY TUIOIQISIMH ITOBEPXHOCTEH M 00BEMaMHu
IMOOOOHBIX TEN

6.9

N3ob6paxkaTh u3ydaeMmbie (UTYPbI OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BoinonHsATe (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYpP: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHS TeI
BpaIeHus

W3Brekatb, UHTEPIPETHPOBATh U MPEOOpPa3OBBIBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTerkax U pUCYHKaX

[IpumensTe reoMeTpudeckue (akThl I PEHICHUS CTEPEOMETPHUECKUX

3a/1a4, MPEAINoJaraloliuX HECKOJbKO IIaroB PEIIeHHUs, €CIU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMe

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JTEHCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHUCIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHH
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJuICJICITUIICAA IMTPHU CII0OKECHUNU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSMHU: JAEKApTOBBl KOOPAMWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroJl MEXJIy BEKTOpaMH, CKaJlspHOE€ NPOU3BEJEHHE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIaHAPHBIE BEKTOPBI

6.17

6.18

HaxonuTe cymMMy BEKTOPOB M NpPOM3BEACHHE BEKTOpa HAa YUCIIO, YToJ
MEXJly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

BaﬂaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemats HpOCTeI\/’IHH/Ie TCOMCTPHUYICCKHUEC 3a1a4r Ha IPUMEHCHUEC BEKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarn 3aJa4d Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUH u
HaXO0XICHUC I'COMCTPHUICCKUX BCIUYHH I10 o6pa3uaM WK aJIrTOpUTMaM,
IMPUMCHAA HU3BECTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MNpOCTEHMIIME IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKHX 3a1a4

6.22

6.23

[IpuBOIUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HM, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallUu U IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecku  CHOpPMYIUPOBAHHOW  HPOOJIEMBbI,  MOJEIUPOBATH
peaibHbIE CUTYyallMd Ha SI3BIKE T€OMETPHUH, MCCIENIO0BATH MOCTPOCHHBIE
MO/IEJIY C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TTOHITHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBS3aHHBIC C HAXOXKICHHEM
r€OMETPUUYECKHUX BEJTMYUH




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

7

7.1

7.2

I'eomerpus

OCHOBHBIE TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO.
ITonsarue 006 akCMOMATHYECKOM IMOCTPOCHUHU CTEPECOMETPUU: AKCHOMBI CTCPEOMETPHU
n CIICACTBUA U3 HUX

B3aumHoe pacmosnokeHue ~TOpSMBIX B MPOCTPAHCTBE:  IMEpPECEKaIOIIUecs,
napajuiefibHble M CKpeuiuBarouiyecs: mpsmble. [lapamnenbHOCTs OPSIMBIX U
IUIOCKOCTEHl B NIPOCTPAHCTBE: MapajliesibHble IMpsIMble B  MPOCTPAHCTBE,
MapajuiebHOCTh TPEX MNPSIMBIX, MapajUIeIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHaAITpaBJICHHBIMU CTOpPOHaMHu, yYroja MCXKAY HNOpsAMBIMHA B IMPOCTPAHCTBC.
[TapannenbHOCTh MIOCKOCTEN: NapalielIbHbIE MIJIOCKOCTH, CBOMCTBA NapasuieIbHbIX
iockoctei. [Ipocrelimme nmpocTpaHCTBEHHBIE (UTYPHI Ha IIOCKOCTH: TETpajdp,
KyO, apajuiesienumnes, HoCTPOEHUEe CeUeHU I

7.3

IlepneHIUKYNApPHOCTh NPAMOM M IUIOCKOCTH: NEPIEHIUKYJAPHBIE MpSMBIE B
IIPOCTPAHCTBE, NPSMbIE NTAPAILJIEIbHBIE U IIEPIIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSAMOM U IVIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSAMOU U INIOCKOCTBIO, IBYTPAHHBII
YTOJ1, JMHEMHBIN YroJl IBYIpaHHOrO yriia. [lepreHiuKyisp 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM /10 INIOCKOCTH, IPOEKIHsI GUTYphI Ha
IJI0CKOCTB. [lepneHInKyIsIpHOCTb IIJI0CKOCTEMN: IPU3HAK NEPIIEHIUKYIIPHOCTH IBYX
mockocTeil. Teopema o TpEX MepreHuKyIspax

7.4

[loHsAiTHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOTOI'DAHHMKA, BBIINYKJIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHMKH, DPa3BEPTKA MHOrorpaHHuka. llpusma: n-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, NpsMas M HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Mpu3Mel. [lapannenenunen, mpsAMOyrojabHbIN MapauIeIeIuIe
u ero coucrtsa. Ilupamuaa: n-yronbHas nupaMuia, rpaHd U OCHOBAHUE NTUPAMUBL,
O0OKOBast U IMOJIHAs MOBEPXHOCTh MUPAMM[bI, NIPABUIbHAS U yCEUEHHAs MUpaMUJA.
OneMeHThl NpuU3Mbl W TOUpaMuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHMKA, IpPaBWIbHAS IPU3Ma M NPAaBWIbHAsA INHpaMUJA,
MpaBWIbHAs TPEyrojibHas NMUpaMuaa U MpaBUWIbHBIN TeTpasap, kyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKa’ap M ukocadapyrue CeueHus
MIPU3MBbI ¥ TUPAMHUIBI

7.5

7.6

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IIIOCKOCTH.
ONeMEeHTbl CUMMETPUM B  IHUpaMUJax, MapajuleJenuIenax, IMpaBUIbHBIX
MHOT'OTPaHHUKAX

Bbruuciienue 31eMEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriusl. Ilnomansb
OOKOBOW MOBEPXHOCTH U TIOJHOW MOBEPXHOCTH NPSAMOM MNPHU3MBI, IUIOIIATbL
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH NMpsiMOM mpusMsl. [lnomans 6oxoBoi




MOBCPXHOCTU H TOBCPXHOCTHU HpaBI/IHBHOﬁ nupaMubl, TCOpeMa O IUIOIIaAn
yceu€HHou mupamMubl. [lorstre 06 00béMe. O0BEM TUPaMUIBI, TPU3MBI

7.7

[Tomo6HbIe Tena B ipocTpancTBe. COOTHOIICHUS MY ITUIOIIAISIMH TOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TENT

11 KIIACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

6

['eometpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yOIIKe MIIHHIPUIECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. LIMIuHAp: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpasyromas 1 0Ch, IO b OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

Konnueckass TOBEpPXHOCTb, 00pa3ylollye KOHHYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOcTU. KoHyC: oCHOBaHME M BepllnHa, 00pa3yromas
1 OCb, IUTOIIA/1b OOKOBOMW M MTOJIHOM MOBEPXHOCTU. Y CEUEHHBINA KOHYC: 00pa3yrolne
U BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

6.4

Coepa u map: HeHTp, pagnyc, JHaMeTp, IUIoNMabs TOBEPXHOCTH cdepbl. B3anmHoe
pacrosioxeHue chepsl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomanb
cdepsl

N300paxkeHue Te BpallleHUs Ha IUIOCKOCTH. Pa3BEépTKa HUIHHIpA U KOHYyca

6.5

KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, ONMUCAHHBINA
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAICHUS

6.6

6.7

6.8

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapajuieNienunena U cieacteus u3 He€. OO0BEM WIHMHIpA,
koHnyca. O0bEM mapa u mionaab cQepobl
[Tomobuble Terma B mpocTpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMAMH MOAOOHBIX TET

Ceuenust nunuHApa (MapajiesibHO M MEPHEHAMKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXO/AIIee Yepe3 BEpIINHY), CEUYSHUS 1apa

6.9

BexTtop Ha miockocTy W B mpocTpaHcTBe. ClIOKEHHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4yuciio. Pa3nokeHne BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NIPAaBUJI ACUCTBUI C BEKTOPaMU

6.10

[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaur B KOOpPAMHATAX. YIoil MexAy Bekropamu. CkaispHoe
MIPOM3BEICHNE BEKTOPOB. BbIUKCIeHUE YIiI0B MEXAY MPSMBIMH U TUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOopMyIHpOBaTh U OMNEPUPOBATh IOHATUAMHU: ONPEACICHHUE,
aKcuoMma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; IPUMEHSATH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMOJIOXKHOE YTBEPXKIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKAa3aTEJIbHbIE PpACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOJMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJIs ONMCAHUS PEANIbHBIX IIPOLECCOB U SIBJICHUI U NIPU PELICHUH
3aja4, B TOM 4MCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIEepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUSMHU: HAaTypaJbHOE YMCIIO, LEI0E YHCIIO,
CTENEHb C LEIbIM M0Ka3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOU3BOJIBHOTO YHUCIA, OCTATOK II0 MOJIYJO, PalMOHAJIbHOE 4YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOIb30BaTh
NpPU3HAKW JEIUMOCTH, HAUMEHBIIUI OOLIMI NeIUTeNh U HauMEHbIIee
o01iee kpaTHOe, anroput™M EBKIHAa MpH pelieHny 3a1ay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pallMOHATBHBIX
BBIPQXCHHI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: IOCIEI0BATEIBHOCTD,

apu@meTnyecKkas nporpeccusi, reoMeTpudeckas mporpeccusi, 0eCKOHEUHO




yObIBarolas ~ reoMeTpUuYecKass  Iporpeccus; yMEHHE  3a]aBaThb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUPOBaTh HMOHATHUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Hcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb NPOU3BOAMTH apuU(pMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHMCJIAMH; TNPUBOJUTH IPUMEPHl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMU: MaTpuua 2x2 m 3x3,

OonpeaAcCINTECIIb MAaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
noKa3aTebHbIC, CTEIEHHBIE, JIorapu(MUYecKue, TPUTOHOMETPHUYECKHIE
YPaBHEHHsS U HEPaBEHCTBA, HUX CUCTEMBl; YMEHHE OIEPHUPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpaBHEHUH, HEPABEHCTB U CHUCTEM; YMEHUE pellaThb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PAa3JIMYHBIX IPUEMOB; peEIIATh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbl C [1apaMETPOM; IPUMEHSIThH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIHSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (YHKIIMU, OrpaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaUMEHbIIIee 3HAUCHUS
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GyHKIMM, 1epBasi U BTOpasi MPoU3BoAHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢bu3nueckuif CMBICI TPOM3BOJIHON, INEepBOOOpa3Has, ONpeAeIEHHbIHN
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIMH; yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE IJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO [UIA HcCCieloBaHUus (YyHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIydIlEero
pelnieHuss B NMPUKIAJHBIX, B TOM YHUCJIE COLUAIBbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaanu U 00BEMBI q)Hpr C IIOMOIIIBIO




HHTErpaia; MpuBOAUTh NPUMEPbl MATEMATHYCCKOI'0 MOJACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIWS (YHKIUHA, JTUHEHHas (YHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLM, CTENIeHHast byHKIUA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
byHKUIMU, TMOKaszaTenbHas H Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3y4eHHBIX (DYHKUIWH, BBIIOIHATH NMpeoOpa3oBaHUs
rpaduKoB PYHKUIUH, UCTIOIB30BATh IPpaUKH IS U3yUCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX IPEIMETOB M
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKATh (POPMyJIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIMH U1 pereHns
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTb TOBApPOB U
YCITyT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPABHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBJIONOJ00HOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATH MOJyYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTrndeckoe, MearuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIPETUPOBATH
nH(pOopMalIrIo, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXkarolllyt0 CBOMCTBA peAIbHBIX MPOIIECCOB U SIBJICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMII ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JICKTPOHHBIX CPEJICTB; TpaUIECKH UCCIIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHUarpaMM pacCeUBaHUs H JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEpOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIB30BAaHHEM TpapUUEeCKUX METOJOB; MPUMEHSTH
(GOpMyIBI CIIOKEHUST U YMHOXKEHHUSI BEPOATHOCTEH, (HOPMYITy TOIHOM
BeposTHOCTH, popMyiry bepHymin, komOuHaTOpHBIE (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OIEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeIMYMHA, pPacIlpeleliecHHe BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUJAaHWEe, JHUCIEPCHs M CTAaHAApTHOE OTKIIOHCHHE
CIIydallHOW  BEJNWYHMHBI, (YHKIMH pAcIpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX pACIPENCICHUN JUIs
pelIeHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/Bl BBIOOPOYHBIX HCCIICIOBAHUI; yYMEHHUE TNPUBOJIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMeHWHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYXKICHHS JJIs PEIICHUS 3a/1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYIPaHHBIA YroJl, TPEXIpaHHBIA Yrojl, CKpEIIMBAIOLIMECS IpSMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY INPSAMBIMH, Yrojl MEXKIY HPSIMOM M IIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSIHUE MEXKIY IJIOCKOCTSIMHU; YMEHHE UCIIOJIb30BATh MIPH
pelIeHnH 3a7ad M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTUYeCKUe MOJENIN C TOMOIIbI0 T'€OMETPUYECKUX MOHITHH H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW NPAKTUYCCKHUC 3aa9UUN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapamnenenurne], Mpu3Ma, NUpaMmuaa, (urypa ¥ MOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONaab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MHIMUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O MapauICICniuneaa, mUupaMuabl, MpPU3Mbl, OUJIHWHIpPA,




KOHyCa, IIapa, pa3BEpPTKa MOBEPXHOCTH, CEYEHUs KOHyCa W LIWJIMHJpA,
NapajuleJbHbIE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHUE MPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeIeHUs U3y4yaeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
0 CBOMCTBax M MPHU3HAKAX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh UX; YMEHHUE MPOBOAMUTH Kiaccupukanuio ¢uryp o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATh ICOMETPUYCCKUE OTHOIICHHUSI
TIPH PEIICHHUH 33/1a4; HAXOJUTh TCOMETPUICCKUE BETMUNHBI (JJTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB H
U3 pEeabHOW XU3HW; YMEHHE BBIYUCIATH T'€OMETPHUSCKHAE BEITHUUHBI
(MHA, yroi, IUIOIIaAb, OOBEM, IUIOMIAh TOBEPXHOCTH), HCHOJIB3Ys
W3YYCHHBIC (OPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCA, HWIMHIPA, TUIOMaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TTApaJIICNIENUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, PAa3JIoKEeHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeamMecToB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
INOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE paclo3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC IPUBOIAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M  MHPOBOM

MaTE€MaTU4YeCKON HayKu




HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbBIX HA EID

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Hucna u BIYUCICHUS
1.1 Harypanbnbie u niensie yncina. [Ipu3Haku Je1MMoCTy HETbIX YUCel
12 Paunonansupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpoOH
13 Apudmerndeckuii KOpeHb HaTypaJIbHOW cTereHu. [leficTBus ¢ apudmMeTHIecKuMu
' KOPHSIMH HAaTypalbHOU CTEHEHH
14 Crenenp ¢ uenbiM mokazareieM. CTemeHb C pPalMOHAIBHBIM IOKa3aTesIeM.
' CBoiicTBa cTeNIeHU
L5 CuHyc, KOCHHYC M TaHTE€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapu(MbI
HeiictButenpHple uucia. ApudmeTnyeckue Omepanuud ¢ ACHCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOmmKkEéHHBIC BBIYMCICHHS, MpaBWIA OKPYIJICHUS, NPHUKHAKA H
OIIEHKA PE3yJIbTaTa BbIYMUCICHHI
1.8 ITpeoGpa3oBanue BEIpaKCHUIN
1.9 KomrnekcHeie yncna
2 YpaBHEHHs U HEPABEHCTBA
2.1 [enble 1 TpoOHO-palIMOHATBHBIC YPAaBHEHHS
2.2 HppanoHansHble ypaBHEHHS
23 TpuronomeTrpuyeckue ypaBHEHUS
2.4 [TokazarenpHbIe U TOTapuMUIECKIE YPABHEHUS
2.5 [enble u 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppatnmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOTapu(PMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
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Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHWi ¢ynkuuu. Hymu ¢ysknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJbIM IOKa3areiaeM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcumntoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI IOCIIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
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6.3 KombunaTtopuka
7 ['eomerpus
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72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTika: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHajn3a, TeOMETpPHS.
I'eomerpust. 10-11 xmaccer: yue6. mast o0ieoopa3zoBar. opraHu3aluii: 6a30BbIid 1
yriabn. ypouu/ JI.C. Atanacsis u zip.

METOJAUYECKUE MATEPHAJIbBI U1 YYUTEJIA

M34 10—11-e xmaccel : 6a30BbIN U yrIyOIEHHBIA YPOBHU | METOAUYECKUE

pekomenaanuu k yueonuky JI. C. Atanacsna, B. @. byry3osa, C. b. Kagomiuesa u

np. — Mockasa : [Ipocsemienue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
O0P "T'eomerpus 10 knacc"
D0P "I'eomerpus 11 kmacc"
Marematuka. ['eomerpus. UnTepakTuBHbIe 3a0a0usa 10 kacc.
Marematuka. ['eomerpus. UntepakTuBHbIe 3a0anus 11 knacc.
Hudposoit kypc "T'eomerpus” 10 kmacc
Hudporoii kypc "I'eomerpus” 11 kacc
bubnuorexa S0P 'eomerpust 10-11 knmacc. Maororpannuku. Tena BpaieHus.

Crepeomerpus. Harmsanasle ypoku



yueOHOro npeamera «BeposiTHOCTb M CTATHCTHKA. YTJ1y0JIeHHbIN YPOBEHb)»
s ooygaromuxest 10-11 kmaccoB

INOACHUTEJBHASA 3AIINCKA

Y4eOHslii Kypc «BeposTHOCTb M CTATUCTUKA» YTITYOJIEHHOTO YPOBHS SABIISACTCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca YriayOia€HHOro
YPOBHSI Ha YPOBHE CpeIHEro 0011ero oopazoBanus. Y4eOHbIN Kypc MpegHa3HaueH
uist popMupoBaHHs 'y 00yYarOUUXCsl CTaTUCTUYECKON KYJIbTYphl M MOHUMAaHUS
pOJIM TEOPHHM BEPOATHOCTEN KaK MAaTEeMaTHYE€CKOr0 MHCTPYMEHTA ISl M3Y4YEHUS
CIIy4alHbIX COOBITHH, BEIMYMH U TiporieccoB. [Ipu n3yuennn kypca odoramarorcs
IPEACTABICHNAS OOYYaIOIMUXCA O METOJAaX HCCIEAOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBaeTCAd MOHUMAHUE 3HAYUMOCTH M OOIIHOCTHM MAaTeMaTHYEeCKUX METOOB
IIO3HAHNA KAaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHUPOBO33PEHUS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyIeHue 3HaHWi,
NOJyYEHHBIX MPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa3oBaHMsI, U
Ha pa3BUTHE IPEACTABICHUNA O CIIy4aliHBIX BEJIIMYMHAX M B3aUMOCBA3SIX MEXIY
HUMH Ha BaXXHBIX IIPUMEpPAX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY’KAIOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATHYECKUX MOJIENSAX, UCIIOIb3YEMBIX
JUISL OTIMCaHUS aHTPOIIOMETPUUECKHX U IEMOTPpaPUUECKUX BETUUNH, OTPEIIHOCTEN
B Pa3JIMYHBIE POJA U3MEPEHUAX, NITUTEIILHOCTH 0€30TKa3HOM pabOThl TEXHUUECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBIM
Kypc sBisieTcsi 0a30il s OCBOEHHSI BEPOSATHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOAMMBIX CHEUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TAKXKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE O0IIECTBEHHBIE HAYKH
B 3HAYUTENIbHOM Mepe UCHOJb3YIOT ammapaT aHajiu3a OOJbIIUX JIaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucen — (PYHIaMEHTAJbHOTO 3aKOHAa MPUPOAbI, MMEIOLIErT0 MaTEeMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJSIMH B CTPYKType yueOHOro Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BbIIEICHBI OCHOBHBIE
coziepkaresibubie TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMHMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIJIFOUEHBI 3JIEMEHTHI TEOPUU
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC [JISi TOJHOLEHHOIO OCBOEHUS
MaTepuana JIaHHOTO y4eOHOTO Kypca M CMEXHBIX MaTEMaTUYECKUX Y4YeOHBIX
KYPCOB.



Conepxanne muHun «CirydaiiHble COOBITHS U BEPOSTHOCTUY CITYKHUT OCHOBOM
st (OPMUPOBAHUS TPEICTABICHUNA O PpACHpPElelCHUH BEPOSTHOCTEH MEXIY
3HAYEHHSIMH CIIyYalHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOU COAECPKATEIBHON JTUHUU
3aHMMAeT HU3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHAIBHOTO paclpeiesieHui u
3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM MU HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIIy4YalHBIMHA BEIMYMHAMUA W
pacrnpesiefieHUssMH, aKIEHTUPYIOT BHUMaHUE OOYy4YaloIIMXCd Ha ONUCAHUU W
W3YYCHUU CIy4alHBbIX SBJICHUN C MOMOIIBIO HEMpepbIBHBIX (QyHKIMME. OCHOBHOE
BHUMAaHHUE YAEISAETCA MOKA3aTeIbHOMY U HOPMaJIbHOMY PacIpeAeICHUsIM.

B yueOHOM Kypce NpeaycMaTpuBaeTCs 0O3HAKOMHTEIBHOE HW3YyYEHHUE CBS3H
MEXKJy CIy4YalHbIMA BEJIMYMHAMUA W OIMCAHUE ITOU CBA3M C IIOMOIIBIO
KO3 GUIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHarpaMMbl paccenBaHus», U3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCS Ha CBEJEHUS U3 KypPCOB
anreOpbl U TEOMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpearaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIy4alHbIX HE3aBUCHUMBIX
COOBITUH, HACTYMAIOIIKX B €AUHUILY BpeMeHU. O3HaAKOMIIEHUE C pacIpeieeHUEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
ABJIETCS] AKTyaJIbHBIM JUIsl OyIylIMX aOUTYpHEHTOB, MOCTYNAIOIIMX HA Yy4eOHbIE
CHELIMAJIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

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



COJEPXKXAHME OBYUEHUA

10 KUIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl U 1end. CreneHs (BaJIeHTHOCTD)
BepmuHbL ['padsr Ha TTOCcKOCTH. JlepeBbs.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4ailHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSITHOCTU COOBITUI. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatyu HaJ COOBITUAMU: NepecedeHne, 00beJMHEHNE, TPOTUBOIIOI0KHBIE
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasgs BEPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBO cilydyailHOro
skcniepuMmenTa. Gopmyia nmosHou BeposTHOCTH. Popmyna barieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydailHbli ONBIT (MCOBITAHKE), YCIIeX U Heyaada. He3aBucumele
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEepBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronbuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepust He3aBHCUMBIX HcTibITaHUN bepHyun. CiiydaiiHblid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenune  BeposdtrHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIydyalHbIMU BEeMYMHAMU. buHapHas ciyvaliHas
BesMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMHAJIBHOE.

CoBMecCTHOE pacHpenesieHHe JBYX CIy4YalHbIX BenuuuH. HeszaBucumbie
CIIy4yallHble BEJIWYMHBL. MaremMaTuueckoe OXHUIAHUE CIy4alHOW BEJIIMYHUHBI
(pactipenenenusi). Ilpumepbl  NpUMEHEHHsS]  MAaTEMAaTHYECKOTO  OXKHIAHMS
(ctpaxoBanue, JoTepes). MaTeMaTHuecKkoe OXHIAaHUE OWHApHOW clydaitHOMN
BEJIMYMHBI. MaremMaTHu4ecKoe  OXHJAHUE CYMMbI  CIyYallHbIX  BEJIMYMH.
MateMaTnyeckoe 0KuJaHue TeOMETPUUECKOr0 U OMHOMUAIBHOTO paCIpeiesICHUN.

Jucnepcus W CTaHAApPTHOE  OTKJIIOHEHWE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHAPHOM CIydaiiHON BeMMYMHBL. MaTeMaThHdeckoe
0’KMJAHUE MMPOU3BEACHUS U JUCTIEPCHUS CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJIMYHH.
Jucnepcusi ¥ CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO pacHpeieseHus.
Jlucnepcus u CTaHIapTHOE OTKJIOHEHHE TEOMETPUUYECKOTO PACIPEAECICHUS.

11 KJIACC

HepasenctBo UeOwiméBa. Teopema UeOniméBa. Teopema bepnymu. 3akoH
OosblIMX  4yucen.  BbpIOOpouHBI  MeTOoA — ucclenoBaHuil.  BwriOopounbie
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTH COOBITHSI MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka mpoCTENIMX THITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.



HenpepeiBHble ciywyaliHble BenuuuHbL. [Ipumeppl. @yHKIMSA IUIOTHOCTH
BEPOSAITHOCTH pacmpenesieHus. PaBHOMepHOE pacnpenesieHHne W €ro CBOMCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTeIbHOMY paclpeeieHUI0. 3a1aun, NPUBOASIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. PyHKIUA IIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHHUS.

[locnemoBaTenbHOCTE  OJMHOYHBIX  HE3aBHUCHUMBIX  COOBITHH.  3ajaud,
IPUBOJSIINE K pacpeneneHuto [Iyaccona.

KoBapuaumst 1Byx ciydailHblx BenuuuH. KoapduuueHt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOAEHMST JIBYX  BEJIWYMH. BbIOOpOUHBIil
kodhumueHT xoppemsuu. Paznudne MexIy JUHEWHOW CBS3BI0 W MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SABJICHUM, MpoUEAYyp
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PpakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHWE JTYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIEeHUMN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMATHYECKHWE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3uYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4eckoMy  OOpa3oBaHUI0O U



caM0OOpa30BaHUIO HAa TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTUYEeCKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MATEMaTUYECKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSL LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYPOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI
ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUHA MEXAYy TMOHATUIMH, (HOPMYIUPOBAThH
OTIpEJICICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPHUU MTPOBOAMMOTO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE, YCIOBHbIC;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEHUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX W YTBEPXKACHHUAX, MpearaTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIOUSHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATUUECKUX YTBEPKICHHIMI
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U BBIBOJIHI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpPATh HanOoJIee MOIXOSANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUNA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpoOsieMy,



yCTaHaBIMBaTh MCKOMOE U JaHHOE, (HOpMHpPOBATH THIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3ULINAI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTEMaTUYECKOTO 00BEKTa, SIBJIICHUS, MpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTh OOOOIIEHHS W BBIBOJBI MO pE3yJibTaTaM
OpOBEIEHHOIO  HAOMIOACHHUS, MCCIENOBaHMs, OLICHWBAaTh  JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBAaTh BO3MOKHOE DPAa3BUTHE IIPOLIECCA, a TaKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIIPOC U IS PELLECHU 3a/1auu;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IIMYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
IIPEJCTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALUIO, MPEICTABIATh €€ B pas3IMYHbBIX (Popmax,
WLTIOCTPUPOBATh IpapuuecKH;

OLICHUBATH HaJEXKHOCTD uHbopMauu 10 CaMOCTOSTEIILHO
c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHAU 06IH€HI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘{Ky 3p€HI/IH B yCTHBIX
N TIIMCBbMCHHBIX TCKCTaxX, JdaBaTb IIOACHCHHUA IIO0O XOAY PCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaE€MOUW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBAaTh HWACH, HALCJICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jajora, oOHapy)KUBaTh Pa3Myue M CXOJCTBO MO3UIIHUKA, B KOPPEKTHOU (opme
(bopMyIMPOBAThH PA3HOTIIACHS, CBOM BO3PAKCHHS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NpEe3eHTALUU U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTaBJIATH IJIaH, aITOPUTM PEILISHH 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenessTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yabTaT paboThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJIEUCTBHS.

IHPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss Hay4uTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uenb, LUUKI, JAEPEeBO, CTENEHb BEPIIMHBI, AEPEBO CIy4aillHOIO
DKCIIEPUMEHTA;

CcBOOOIHO OMNEpUpOBaTh MOHATHAMH: CIy4alHBIM SKCIEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydyailHOE COObITHE (RJIIEMEHTAPHBIN UCXO/)
CIIy4ailHOr0  OmbITa, HAXOAWTh BEPOSITHOCTU  COOBITMM B  ONBITaX C
PaBHOBO3MOXHBIMU 3JIE€MEHTAPHBIMU COOBITUSIMU;HAXOAUTh U (OPMYJIHPOBATH
COOBITHS:  TEpeceucHHe, OObCAMHEHHWE  JaHHBIX  COOBITHH,  COOBITHE,
IIPOTHUBOIIOJIOXKHOE JTAHHOMY, MCIOJIb30BaTh AMArpaMMbl Dijiepa, KOOPAUHATHYIO
NPSAMYIO JUIsl PEIIeHUs] 3a]1ad, T0JIb30BaThCsl (DOPMYJIIO CIOKEHUS BEPOATHOCTEN
JUTsl BEPOSATHOCTEHN ABYX U TPEX CIyYalHbIX COOBITUN;



ONEPUPOBATH ITIOHATUSAMH: YCIOBHAsI BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEN,
HE3aBHCHUMBbIE  COOBITHS, JEPEBO  CIy4alHOTrO 3KCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWIa YMHOXEHUS, JIepeBa CIIy4alHOTO
OIbITa, HCIOJB30BaTh (OpMyJly IOJHONH BeposATHOCTH, (opmyny baiieca mnpu
pelIeHnr 3a7ad, ONpPENeNsITh HE3aBUCUMOCTb COOBITMH 1O ¢opMysie U IO
OpPTaHU3aLMN CIy4aHOTO YKCIIEPUMEHTA;

OPUMEHATh M3YyYEHHbIE KOMOWHATOPHBIE (OPMYJBI ISl TEPEUUCICHHS
3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4YallHOTO OIbITa, PELICHUS
3aJa4 10 TEOPUU BEPOSITHOCTEH; CBOOOJHO ONEPUPOBATh MOHATUAMU: OMHAPHBIN
CJIy4aliHbIH ONBIT (UCHBITAHUE), YCIIEX U HEYylaua, HE3aBUCUMBIE UCIIBITAHUS, CEPUSI
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITHI: B CEpUU HCIBITAHUI 10 NEPBOrO
yClexa, B CEpUM HCIBITAHWMM bepHyiuM, B OmbITE, CBSI3aHHOM CO CIIy4YalHBIM
BBIOOPOM M3 KOHEUYHOI COBOKYITHOCTH;

cBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: ClydailHas BEJIWYMHA, paclpeiesieHue
BEPOSTHOCTEM, JuarpamMma pacrnpeieiicHus, OuHapHas CiydailHas BeJIWYWHA,
reOMETpUYECKoe, OMHOMUAIIBHOE PACIIPECIICHHE;

ONEPUPOBATH TOHATHUSAMH: COBMECTHOE PACHPENEIICHHE IBYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PacHpeesieHusl IBYyX CIydalHBIX
BEJIMYUH [UIS BBIJCICHUS PACHPEACIICHAsS KAXKIOM BEJIMYMHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIIyYalHbIX BEJIMYHMH, CBOOOJHO ONEPUPOBATH IMOHATHUEM
MaTEMaTUYECKOr0 OKUJAHUS CIIy4ailHOW BEIMYMHBI (pacnpeiesieHus1), IPUMEHSTh
CBOMCTBA MAaTE€MaTHYECKOrO0 OXHUAAHWS TPHU PEUICHUM 3a7a4, BBIYUCIIATH
MaTeMaTHYeCKOe OXKHUAaHne OMHOMUAIBHOIO U T€OMETPUUECKOTO paclpeiesieHuH;

cBOOO/IHO OTNEpPUPOBATh MOHSTHUAMU: JTUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JIHUCIIEPCHUM CIIyYaWHON BEJIMYUHBI
(pactipeienieHusi) MPU PELICHUU 3a/1ad, BBIUKCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAIILHOTO pacIpeIeIeHUN.

K koniy 11 kiacca o0yyaromuics HayquTCst:

BBIYKCIIATh BHIOOPOUYHBIE XapaKTEPUCTUKU MO JAHHOW BHIOOPKE U OLIEHUBATh
XapaKTEPUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JI@HHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, TIOJIb3YSACh U3YYEHHBIMU PACIIPEACIICHUSIMY;

OPUBOAUTH  NPUMEPBl  3aj1ay, MNPUBOJAIIMX K  [IOKa3aTEJIbHOMY
paclpeneneHuo, 3aaad, MNPUBOMAIIMX K HOPMAJIBbHOMY  PaCIpENEIEHUIO.
OnepupoBarth MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpezeneHusi, GyHKIUS JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacHpeeICHuUs,
(GYHKIUS TIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O pacIipe/ieICHHS;

ompenensaTh  KO3OUIMEHT  JTUHEHHOW  KOppEemsIuu,  BbIOOPOUYHBIM
KO3 PULIMEHT KOPPEIISLIIH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 DneMeHTHI Teopuu rpados 3
) Crny4aiiHble OIBITHI, CITy4aifHble COOBITHS U 3
BEPOSITHOCTH COOBITUI
Ornepanuu HaJ MHOKECTBAMH U
3 coObITusiMU. C10’KEHHE U YMHOKEHHUE 5
BEPOSTHOCTEH. Y CJIOBHAs BEPOSITHOCTb.
HeszaBucumsble coObITUS
4 DneMeHTH KOMOMHATOPUKH 4 1
Cepuu nocie10BaTeIbHBIX UCTIBITAHUH.
5 Wcnbrtanus bepaymm. CiaydaiiHelii BBIOOp 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
3aKoH OOJBIINX YHCET 5
2 DJIEMEHTHI MaTEMATUYECKON CTATUCTUKU
HenpepsiBHBIE CiTydaliHbIE BETMYHHBI
(pactipeenienusi), MoKa3aTeIbHOE U 4
HOPMAaJIbHOE pacIpeaeICHUs
Pacnpenenenue Ilyaccona
CBs13b MeX/1y Clly4allHBIMM BEJTMYMHAMHU 6
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 11 1
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 0




10 KUIACC

ITOYPOYHOE IIVTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIe pecypChl

I'pad, cBsa3HbI rpad,
MPEICTaBICHHUE 3a1a4YH C
oMoIIbo Tpada

https://m.edsoo.ru/DNVFQSSRQ

CreneHb (BaJIGHTHOCTD)
BepmuHbL. [1yTh B rpade.
Ienu u UKL

https://m.edsoo.ru/UXI4HCIL A1

I'padsr Ha IockocTH. [epeBo
CIIy4alHOT'O KCIIEpUMEHTA

CnydaiiHble HKCIIEpUMEHTHI
(OTBITHI) U CITy4aiiHbIE
COOBITHS. DIEeMEHTapHBIE
COOBITUS (MCXOBI)

BepositHOCTB CityqaitHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOYKHBIMH
3JIEMEHTAPHBIMU COOBITUAMU

BeposiTHOCTB citydaitHOTO
coObITHs. BeposiTHOCTH
COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMH COOBITUSMHU

https://m.edsoo.ru/24XFA5016

https://m.edsoo.ru/JIIN2M7PO

https://m.edsoo.ru/8S3C8YCML

https://m.edsoo.ru/N2R1G2PJ5




[Tepecedenue, 0ObeTMHECHUE
MHOJKECTB U COOBITHIA,
MIPOTHUBOMOJIOKHBIE COOBITHSI.
DopmyJia CIIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3NKOQ

10

YcnoBHas BEpOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
dopmyJia yCI0OBHOU
BEPOATHOCTH

VYcnoBHast BEpOSITHOCTb.
YMHOXEHUE BEPOSITHOCTEH.
dopmyJia yCI0BHOM
BEPOATHOCTH

®opMmya noaHOMI
BEPOATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

https://m.edsoo.ru/ORLGTZ9K7

https://m.edsoo.ru/UNX09C5LX

11

®opmyia baieca.
HeszaBucumsbie coObITHSA

https://m.edsoo.ru/NYF9VI6R6

12

13

14

Komb6unaropHoe npasuio
yMHOkeHUs. [lepecTanoBKY 1
¢dakropuan

Uucno coueraHui.
Tpeyronbnuk Iackans

®opmyna ounoma HeroToHa

https://m.edsoo.ru/BVVFQUKKS

https://m.edsoo.ru/Y 15CS8R20

https://m.edsoo.ru/ABSANVGJH

15

16

KonTponbnas padora Nel:
"I'padbl, BeposiTHOCTH,
MHOXECTBa, KOMOMHATOpHUKa"
bunapHbI ClIy4alHBII OIBIT
(ucmpITaHMe), yCex

https://m.edsoo.ru/Q3DKAYADF

https://m.edsoo.ru/IY4T46JQ6




17

18

Heyznaya. HezaBucumslie
ucneltanus. Cepus
HE3aBUCHUMBIX UCIIBITAHUHN 10
IIEPBOTO ycrexa

Cepust HE3aBUCHMBIX
UCTIBITAHUH JIO TIEPBOTO
ycrexa

Cepus HE3aBUCHMBIX
ucnbITanuil bepnymm

https://m.edsoo.ru/Q1KT2Y9IU

https://m.edsoo.ru/HIWIZ7FD8

19

20

21

22

23

Cryvaiinslii BEIOOp U3
KOHEYHO! COBOKYITHOCTH

[IpakTrueckas padoTa ¢
HUCII0JIb30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

CrnyuaiiHast BeIM4MHAa.
Pacnpenenenue
BEpOATHOCTEN. JInarpamma
pacnpezneneHus

Onepanuu HaJ CIly4ailHbIMU
BenmurHaMu. [Ipumepsl
pacnipenenenuii. bunapHas
ClyJaiiHas BeJIMYMHA
I'eomeTpuueckoe
pacrpeeneHue.
bunomuansHoE
pacrpeneneHue

https://m.edsoo.ru/VCL7PSUO0X

https://m.edsoo.ru/NE6OMIZIO

https://m.edsoo.ru/SMFB4W 1JM

https://m.edsoo.ru/C6TDDUNJ8

https://m.edsoo.ru/JTT2F54GL

24

MateMmatudeckoe OXKugaHue
CIIy4ailHON BEJTMYUHBI.

https://m.edsoo.ru/77Z76Y7KB




25

26

27

CoBMecTHOE pacnipeneneHue
JIBYX CIIy4alHbIX BEJTUYHUH

HeszaBucumpble cnydaiinbie
BesinurHbI. CBOMCTBA
MaTEeMaTHYeCKOTO OKUJaHUSI.
MatemaTtuueckoe OxKHIaHue
OMHApHOI ciry4aiiHON
BEJTUYHUHBI

Matematuueckoe OxXHuIaHnue
Te€OMETPUUYECKOTO U
OMHOMHAIBHOTO
pacrpeeneHuit

HI/ICHepCI/IH H CTAaHAAPTHOC
OTKJIOHCHHC

https://m.edsoo.ru/N9D71J9PM

https://m.edsoo.ru/COHWOBTQOQ

https://m.edsoo.ru/BGX67VSNV

28

Jucnepcust OuHapHOU
CIy4aifHOM BEJTMYUHBI.
CoiicTBa aucnepcuu

https://m.edsoo.ru/HYZZFP2Y7

29

MaremMaTtudeckoe OKUgaHnue
MPOU3BEICHUS U AUCTIEPCUS
CYMMBI HE3aBUCUMBIX
CIIyYaiHBIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Jucnepcusi OMHOMUAIBHOTO
pacrpeiesieHus.
[IpakTuueckas pabota c
HCIIOIL30BaHUEM
AJIEKTPOHHBIX TAOJIHIIL

https://m.edsoo.ru/BOWSYV6LT

31

Jlucriepcusi ¥ CTaHIapPTHOE
OTKJIOHEHHE F€OMETPUIECKOTO
pacrpezesieHus. .

https://m.edsoo.ru/NSGZU11.92




[IpakTnueckas padbota ¢
HCIIOJIL30BAHUEM
ANEKTPOHHBIX TAOJIHII

O06001IeHNe 1

32 . 1 https://m.edsoo.ru/K2Y9U56JG
cHUCTEMaTH3alMsl 3HAHUI
KonrtponbHast pabora No2:
"N b .

33 CHBTTAHI HEPHYILIH 1 https-//m.eds00.r/EZTQ5A060
CrnyyaitHble BEJTMUUHBI U
pacnpenenenus’"
00600

34 obIHeHIe 1 . 1 https://m.edsoo.ru/ZEKKZP13]
CHCTEMATHU3AIHS 3HAHUI

OBHLIEE KOJIMYECTBO YACOB I10 14

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

HepasenctBo YeoObimena.
Teopema YeOrimena. Teopema
Bepuymnm. 3akoH 0obITHX
qrcen

https://m.edsoo.ru/E25IPS7YZ

Hepaenctso YeObimena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 00nbIIMX
qucen

https://m.edsoo.ru/84DPQYS5U5

Hepaenctso Yebbimena.
Teopema YeOrrmena. Teopema
bepnymnu. 3akoH 00nbIIMX
yuce

https://m.edsoo.ru/795RTYVP7

Br16opounslii MmeTox
HUCCIEeN0BaHuN

[TpakTuyeckas pabora ¢

MCIIOJIb30BaHUEM IIEKTPOHHBIX
TadJIUIL

https://m.edsoo.ru/T3HDIU6RS

https://m.edsoo.ru/79I8SIHPHP

I'enepasibHast COBOKYITHOCTD U
clly4aiiHas BHIOOpKaA.
3HAKOMCTBO C BBIOOPOUYHBIMHU
xapaktepuctukamu. OneHka
CPEIHETO U TUCTIEPCUU
reHepaabHOW COBOKYITHOCTH C

https://m.edsoo.ru/1234058PN




IIOMOIIBIO BBI60pO‘IHI)IX
XapaKTCPHUCTHUK

I'eHepaiibHast COBOKYITHOCTb U
cilyuaiiHas BbIOOpKa.
3HaKOMCTBO C BEIOOPOUHBIMU
xapakrepuctukamu. OLeHKa
CPEIHET0 U TUCIEPCUU
TreHEPAIILHON COBOKYITHOCTH C
IIOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

https://m.edsoo.ru/UFSSLUWZX

10

O1ieHUBaHUE BEPOATHOCTEH
cOOBITHH 1O BBIOOpKE

CrarucTtuyeckas TUIoTe3a.
[TpoBepka mpoCTEHIINX TUTIOTE3
C TIOMOIIIbIO CBOWCTB
W3YYEHHBIX pacnpeaeneHuit

Craructuyeckasi runoresa.
IIpoBepka IpOCTEUIINX TUIIOTES
C IOMOIIBIO CBOMCTB
U3Y4YEHHBIX pacIpeneIeHun

https://m.edsoo.ru/ZP168PTHI

https://m.edsoo.ru/AN2N5SVIR1

https://m.edsoo.ru/6VQ7WZS6U

11

[IpakTuueckas pabora c
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
TabIuUIL

https://m.edsoo.ru/ASKODEFOW

12

[TprumMepsl HEPEPBIBHBIX
CIIyYalHBIX BEIUYUH. OYyHKIUS
MJIOTHOCTH BEPOATHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
IIpumepsl 3a1a4, TPUBOASIIAX

https://m.edsoo.ru/TBYPVVI96N




14

K [TI0Ka3aTeJIbHOMY U K
HOPMAJIBHOMY pacIpeesICHUsIM
@yHKIMS INIOTHOCTH
BEPOATHOCTH I10KA3aTEIBLHOTO
pacnpezneneHus

https://m.edsoo.ru/OTSV4ANSGH

15

DyHKIHUA IUNIOTHOCTH
BEPOSITHOCTH HOPMAJIbHOTO
pacnpezneneHus

https://m.edsoo.ru/3BEDF3PKL

16

[TocnenoBarenbHOCTD
OJIMHOYHBIX HE3aBUCHUMBbIX
coObITuil. [Ipumep 3anauu,
MIPUBOJISIIECH K PACIPEICICHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

18

19

[IpakTuyeckas pabora c
HCTIOJIB30BAaHUEM SJIEKTPOHHBIX
TabIunI

KoBapuanus 1Byx ciyyaiHbIX
BennuuH. Koapdumuenr
KOPPEISIUH

CoBMecTHBIEC HAOMIOICHUS ABYX
BEJINYUH

https://m.edsoo.ru/6XKX4ZT1F

https://m.edsoo.ru/CLXUTCA37

https://m.edsoo.ru/HROCOPOZ9

20

Br16opounslii koadduiireHT
KOppesILIU

https://m.edsoo.ru/SL2HPVEAB

21

22

Paznuune mexy TMHEMHON
CBSI3bIO U IPUYUHHO-
CIIEICTBEHHOH CBSI3BLIO

JIunelinas perpeccus

https://m.edsoo.ru/DQ77BBBIP

https://m.edsoo.ru/F2NT3RIIG




23

24

25

[TpakTrdeckas padoTa ¢
UCIIOJIb30BaHUEM JIEKTPOHHBIX
TaOIUIL

[IpencraBneHue TaHHBIX C
MTOMOIIBIO TAOJIUIT U JTUATPAMM,
olucareabHasi CTATUCTAKA

OmbBITHI ¢ PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITUSIMU

https://m.edsoo.ru/I9LGE6B45

https://m.edsoo.ru/JHOWUMG6V3

https://m.edsoo.ru/XLU9TSDVR

26

27

28

29

Brrunciienue BeposTHOCTEM
COOBITHI ¢ TPUMEHEHUEM
dbopmyn

Brruucnenue BepostHocTeH
COOBITHI ¢ TPUMEHEHUEM
rpadu4ecKuX METO/OB:
KOOpJIMHATHAas [psiMasi, 1epeBo,
nuarpamma Oitniepa

CrnyuaiiHble BEIMYHHBI U
pacnpeneneHus
Marematnueckoe 0KUIaHUE
CIIy4yallHOH! BEIUYMHBI

https://m.edsoo.ru/66 1 M9IPXR

https://m.edsoo.ru/2WSLLMRF6

https://m.edsoo.ru/CVIY1CQSA

https://m.edsoo.ru/FQJOJIKXY

30

31

32

Maremarudeckoe oXugaHue
CIIy4ailHON BEJIMYHHBI

KonrtpomnbHas padora:
"BeposiTHOCTB M cTaTUCTHKA"

Brruucnenue BepostHocTEH
COOBITHIH ¢ IPUMEHEHNEM
dbopmyn u rpapuuecKux
METOJI0B

https://m.edsoo.ru/2YXDFL4PS

https://m.edsoo.ru/WS1ILA3U8

https://m.edsoo.ru/MFOY8KOZ7




Brrunciienne BeposiTHOCTEM
COOBITHI ¢ TPUMEHEHUEM

33
dbopMyI u rpaduIeCcKIX
METO/I0B
CiyyaliHble BEJIMYMHBI U
34 pacrpezeneHusl.

MareMaTH4ecKoe OXKHUJaHue

CIIy4ailHOM BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/YISRDSASM

https://m.edsoo.ru/SNAA4YLRK




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
6 Teopus BeposiTHOCTEH U CTaTUCTHKA
6.1 YurtaTh U CTPOUTH TAOIHIIBI U AUATPAMMBI
62 OnepupoBaTh  MOHATHSMH:  cpelHee  apudMeTH4YecKoe, MeJuaHa,
HauboJbIlIee, HAMMEHbIIIEe 3HAaUeHHE, pa3MaX MacCHBa YHCIIOBBIX TAHHBIX
OrnepupoBaTh NOHATHSAMH: CIy4alHBINH KCIIEPUMEHT (OMBIT) U CIy4alHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIIEMEHTAPHBIH HCXOJ) CIIy4ailHOTO
6.3 OMbITa; HAXOAUTh BEPOATHOCTH B ONbITAX C PaBHOBO3MO>KHBIMU
CIIy4ailHBIMU COOBITHSIMHU, HAXOJUTh U CPABHUBAThH BEPOSITHOCTU COOBITUH B
M3YYEHHBIX CIyYalHbBIX SKCIIEPUMEHTAX
Haxomute u QopmynupoBaTh COOBITHS: MepeceyeHrue U OO0beIuHEHHE
6.4 TaHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JTaHHOMY COOBITHIO;
' MOJIb30BATHCS AUarpaMMaMu Jisiepa u GopMyIioil CI0KEHHUS BEPOSITHOCTEHN
IIPU PEIICHUU 3a]a4
OnepupoBaTh MOHATUSMH: YCIOBHAsI BEPOSATHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HAXOJHUTh BEPOSTHOCTH C TOMOIIBIO MPaBUJIA YMHOXEHHS, C TOMOIIBIO
JIepeBa CIy4aitHOTO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILICHUU 3a7a4
OnepupoBaTh NMOHATUAMU: UCHBITAHUE, HE3aBUCHUMBIE WCIIBITAHUSA, CEpUs
6.7 UCTIBITAHUH, yClleX M Heylada; HaXOJIUTh BEPOSITHOCTH COOBITHH B CEpUU
’ HE3aBUCHMBIX MCHBITAHUI 1O TEPBOrO YCIEXa, HAXOIUThb BEPOSITHOCTH
coObITHI B cepuu uctbiTanuii bepuymnnu
6.8 OnepupoBaTb NOHATUSAMHU:  CIy4yailHass  BEIMYMHA, PACIPENEICHUE
’ BEPOATHOCTEH, AarpaMma paclpeesIeHus
11 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NpoBEpPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopurs BEpOATHOCTEN U CTATHCTHKA
5.1 CpaBHUBaTh  BEpPOSTHOCTM  3HAYEHUHW  CIOy4allHOM  BEJIWMYMHBIIO
’ pacnpeieNIeHUI0 WK ¢ TOMOUIbIO AUarpaMM
OnepupoBaTb IOHATHEM MaTEMAaTUYECKOTO OKMJAHUSA, IPUBOJIUTH
59 IIPUMEpPBI TOTO, KaK NIPUMEHAETCS MaTEMaTHUECKOE OKUIAHHUE CIydailHON
' BEJIMYMHBI, HAaxOIUThb MaT€MaTU4YECKOE OXHJAaHWE 10 JaHHOMY
pacrpeneneHuIo
5.3 Nmetp npeacTaBiaeHue 0 3aKOHE OOJBITUX YHCET




54

Hmets npencraBieHne 0 HOpMaabHOM PACIPENCICHUN




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

6.1

6.2

6.3

Teopust BEpOATHOCTEN U CTATUCTHUKA

[IpenacraBnenne MaHHBIX C MOMOIIbI0 Tabmun, u  amarpamMm. CpeaHee
apudMeTHYeCKoe, MeIuaHa, HauOOoJbIIee W HAaWUMEHbBIIEE 3HAUCHHUS, pa3Max,
JUCTIEPCHUS ¥ CTAHJAPTHOE OTKJIOHCHHUE YHCIIOBBIX HA0OPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4ailHbIe COOBITHS. DJEeMEHTapHBIC
coObiTus (Mcxoabl). BeposTHOCTh ciywaitHOoro coObiTus. bau3ocTh YacToThiU
BEPOATHOCTH COOBITUN. CiyyaiiHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMHU
COOBITUAMHU. BeposTHOCTU COOBITHI B ONIBITAXC PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

Onepanuu Hax COOBITUSMHU: TIEpecedeHHe, OObEIWHEHUE, MPOTUBOMOIOKHBIC
coObITus. uarpammel Jitnepa. @opmyrna claoxkeHUs: BEpOSTHOCTEN

6.4

YcnoBHas  BEpOSATHOCTb. YMHOXKEHHME BEpPOATHOCTEH. [lepeBo  cirydailHOro
skcriepuMenTa. @opmyra moaHoH BeposTHOCTH. HezaBucuMbIie COOBITHS

6.5

6.6

KomOunatopHoe mnpaBwio ymHOxeHus. IlepectanoBku u ¢dakropuan. Yucio
coveranuii. Tpeyronsauk [lackans. @opmymna 6maoma HeioTona

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumble
ucneltaHus. Cepusi HE3aBUCHMBIX HCIBITAaHMM 10 mnepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHymm

6.7

Crnydaiinas BenmuunHa. Pactipenenenue BeposiTHOcTed. JlmarpamMma pacripesiesieHus..
[Tpumeps! pacpesienieHnid, B TOM YHCIIE T€OMETPUIECKOen OMHOMUATBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

5.1

5.2

5.3

Teopust BEpOATHOCTEN M CTATUCTHUKA

HucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEJIMYMH: MATEMAaTHUYECKOE OXKHUJIAHME,
JCIIEPCHS U CTaHAAPTHOE OTKIOHEHHUE. [[puMepsl npuMeHeHusT MaTEMAaTHYECKOTO
0KMJaHUs, B TOM YMCJIE B 3aJadyax M3 IOBCEIHEBHOW >XU3HM. Maremarnueckoe
OKMJIaHWE OWHAPHOM CIydyallHOW BEMTWYMHBI. MaTeMaTuueckoe OXUIAaHUE CyMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTnuecKkoe 0KUAAHUE U AUCIIEPCHS TEOMETPUIECKOTO
1 OMHOMHUAJIBHOTO pacIpeieIeHH

3aKkoH OONBLIMX YHCENl U €ro pojib B HayKe, mpupoje U olmiecTBe. BriGopouHbIit
METOJ UCCIIEJOBAaHUN

[IpuMepsl HENmpepbIBHBIX  CIOydalHbIX BeanuyuH. [loHATHE O IDIOTHOCTH
pacnpezeneHus. 3ajauu, IpUBOJAIINE K HOPMaJIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMaJIbHOM pacIpeAeIICHUN




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBI CPEJJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NMPOBEPAEMOro

TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero

oOpa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIeACTBHE, CBOICTBO, INpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTH UX; YMEHUE (POPMYINPOBATH
0o0paTHOE M IPOTUBOMNOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIb30BATH METOJA MaTEeMaTUYeCKONM HWHIIYKIHHU;
HOPOBOJIUTH JIOKA3aTeNbHbIE pACCYXKIEHUS TIpU pPELIeHUH 3ajad,
OLICHMBAaTh  JIOTMUECKYI0 IPAaBUIBHOCTb  PACCYXKACHWUH; yMEHHE
ONEpUPOBATH MOHATHSAMH: MHOECTBO, IMOIMHOXECTBO, OINEpallMU Haj
MHOXECTBaMH; yMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar Ui ONUCaHMsI peabHbIX MIPOLECCOB U SBJICHUN U MPH pEeILICHUH
3aja4, B TOM 4HCIE€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; yMEHHE 3a7aBaTh M ONHUCHIBaTh TIpadbl pPa3IUYHBIMU

croco0amu; UCIOJIb30BaTh Ipadbl NPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENIEHH, CTEIIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIEHC
IPOM3BOJILHOIO 4YHCJA, OCTaTOK I10 MOAYJIO, PALMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX 4YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUI OOUIMI JeTUTeNh U HauMeHbIIee
oOuiee KpaTHOe, aropuT™ EBKiMIa npu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO

CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-palMOHATBHBIX




BBIPAKEHHI; yMEHHE OMNEpUpPOBATH TMOHATUSIMU: MOCIEI0BATEIBLHOCTD,
apudMeTHIecKasi IPOrpeccusi, FeOMETpUUIECKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaroIasi  TeOMETpUYECKas  IPOTPECCUs; yYMEHUE  3aJ]1aBaTh
MOCIIE0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (hOPMYIL;
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO 4HCIa, oopMa
3aMMCH KOMILJIEKCHBIX YHcell (TeoMeTprudecKas, TPUTOHOMETPUYECKas U
anreOpandeckas); yMETh HPOU3BOAWTH apU(PMETHUECKUE ICUCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATHAMU: MaTtpuma 2x2 m 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATHUSMHU: PAallMOHAIBHBIE, UPPALMOHAIBHEIE,
MOKa3aTelbHble, CTENEHHBIE, Jorapu(muueckue, TPUTOHOMETPHUUECKHE
YpaBHEHHUS U HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OINEPUPOBATh
MOHSATUSAMHU: TOXKIECTBO, TOXKIACCTBEHHOE MpeoOpa3zoBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHHWW W HEPABEHCTB, PaBHOCUJIHHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pelaTh YypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMbl C IMOMOIIBIO PA3IUYHBIX MPUEMOB; peIIaTh
ypaBHEHHUs, HEPABEHCTBA U CHCTEMbl C TMapaMeTpOM; NPUMEHSITh
ypaBHEHUs, HEPABEHCTBA, WX CUCTEMBI JIJISl PEIICHHUS] MaTeMaTHYECKUX

3aaa4 "1 3a/1a4 U3 pas3JINIHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBarh MOHATUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
¢byHKLINH, SKCTpeMyM (DyHKIMM, HanOoJbIllee U HaUMEHblIee 3HaYeHUs
(GYHKIIMM Ha MPOMEXYTKE, HepepbIBHAs (DYHKIINS, aCUMITOTHI Tpaduka
GyHKIMH, 11epBasi ¥ BTOpasi MPOoU3BOAHAs (DYHKIMU, T€OMETPUUECKUN 1
¢u3nyeckuif CMBICI TPOM3BOJHOW, IepBooOpa3Hasi, ONpeneaEHHbINH
MHTETpajl; YMEHUE HAXOAWTh ACHUMOTOTHI Tpaduka (YyHKIHU; yMEHHE
BBIYUCIIATh NPOWU3BOJHBIE CYMMBI, IIPOM3BEACHMS, YACTHOIO H
KOMIO3UIMN (PYHKIMM, HaXOJUTh YpaBHEHHE KacaTeJIbHOM K rpaduky
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,

HaXOJUTh HauWOOJBIINE W HAaUMEHBIINE 3HAYeHUS (QYHKIHUI; CTPOUTH




rpaduKu MHOTOUYICHOB C HCIIOJIb30BAHMEM alllapaTa MaTeMaTHYeCKOTO
aHaM3a; MPUMEHATh TPOM3BOJIHYIO JUISI HAXOXKACHUS HAWIY4IIETO
pelieHusT B NMPHKIAIHBIX, B TOM YHCJIE COLMAIBHO-YKOHOMUYECKUX U
bu3HYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI (PUTYp C TTOMOIIBIO
WHTETpaNIa; MPUBOAUTH MPUMEPHl MATEMAaTUYECKOTO MOJCIUPOBAHUS C

MOMOIIbI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMS, KOMIO3WIMSA (YHKIWH, JTUHEWHAs (QYHKIUS, KBaJIpaTUYHAS
byHKIHS, panoHaiIbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHble TPUTOHOMETPHUYECKHE
¢GyHKIMM, TOKa3arenbHas M JorapupmMuueckas (yHKIHH;, YMEHHE
CTpOUTH TpaguKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUS
rpaduKoB GYHKIU, UCTIOIB30BATH TPAPUKH TSl U3YUYCHUS TPOIIECCOB U
3aBUCUMOCTEH, NP PEIICHUU 3aJad U3 JAPYIHX Y4eOHBIX MPEIAMETOB U
3a7a4 U3 peaIbHOM JKM3HU; BBIPAXATh (POPMYIIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA IS peTeHHs
YpaBHEHMIA, HEPABCHCTB M 3ala4 C IapaMeTpaMu; H300pa)xkaTh Ha
KOOPJIMHATHOH IJIOCKOCTH MHOXKECTBA PEUICHUN YPaBHEHUH, HEPABEHCTB

U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJaud pa3HbBIX TUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHUE, pabOTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4u U3 00JIaCTH YNPaBICHUS JIUYHBIMU U CEMEWHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMsI, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIIEJOBATh IOJIy4YCHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBAThH
peanbHbBIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATh BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W WX CHUCTEMBbl II0 YCJIOBHUIO 33Jayy,
UCCIIEN0BATh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yabTaT

YMeHue ONCprUpOBaTh NOHATUAMU: CPCAHCEC apI/I(I)MCTI/I‘lCCKOC, MCaHuaHa,
HanOOJIbIIee U HAaUMEHbBIIICEe 3HA4YCHUA, padMax, JUCIICPCHUA, CTAHAAPTHOC
OTKJIOHECHHUE YUCIIOBOT'O Ha6opa; YMCHHUE HU3BJICKATH, HHTCPIIPETUPOBATH

nH(pOpMalIKIO, PEJCTABIEHHYIO B TAOIUIaX, HA JUarpaMmmax, rpagukax,




OTPaKAIOILYI0 CBOKMCTBA PEaIbHBIX MIPOLIECCOB U SBJICHUM; IIPEICTABIIATh
MHGOpPMALMI0 € T[OMOIIbI0 TaONMIl W JuarpamM; HCCIel10BaTh
CTAaTUCTHYECKUE JIaHHbIE, B TOM YHCIE C IPUMEHEHHEM IpapuuecKux
METO/IOB U JIEKTPOHHBIX CPE/ICTB; IpaUueCKU UCCIIEA0BATH COBMECTHBIE
HAOJIIOJICHUsI C T[IOMOILBIO JuarpaMM pacCceMBaHUs M JIMHEHHOU

perpeccuu

YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BaHUMEM TIpadUuecKuX MeETOJIOB; IPUMEHSTh
(GopMyIbl CIOXEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (popMyny momHOU
BEpOSTHOCTH, (hopmyny beprymnm, komOuHaTopHbIE (haKThl U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBaTh
NOHATHAMM: CllydaliHas BEJIMYMHA, PpacCHpeleICHUEe BEPOSTHOCTEH,
MaTEMaTHUYECKOE OXHUAAHHUE, AMUCIEPCHs U CTaHAAPTHOE OTKIOHEHHE
CIy4alHOM BEIMYMHBI, (QYHKUMM paCHpENesIeHuss U IJIOTHOCTU
PaBHOMEPHOIO, IIOKA3aTeIbHOIO M HOPMAJIBHOIO PACHPEACICHUM;
YMEHHME HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PpAaCHpENEICHUH Ui
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METO/Ibl BBIOOPOUYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH IPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B HMPUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIIO TMepecTaHOBOK; OMHOM HbroToHa; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U PACCYXACHUS ISl peIlIeHUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJISAITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yibTart

YMeHue omnepupoBaTh MNOHATUSIMM: TOYKa, NpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJA, IUIOCKUH Yroi,
JBYTpaHHBI Yroj, TPEXTPAHHBIM YroJ, CKPEIIMBAIOIIMECS NPSIMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXy MPSMBIMH, YToJl MEXKIY HPSIMOH M IJIOCKOCTBIO, Yrojl MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BATh IIPU

pPEIICHUN 3aaa4 U3YYCHHBIC q)aKTI)I U TCOPEMBI INNIAHUMETPUH, YMCHUC
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OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPa; CTPOHUTH
MaTeMaTHYeCKue MOJEJIM C IOMOIIBI0 TEOMETPUYECKUX MOHATUH U

BCJIMYHMH, P€IIAaTh CBA3AHHBIC C HUMHU IIPAKTHUYCCKUEC 3aJa4u

VMeHHe OnepupoBaTh MOHATHIMU: IJIOMIAAb (UTYPbI, 00bEM (UTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOIPaHHHUK, CEYEHUE MHOTOTPAHHHUKA,
Ky0, mapajuieNienunen, npusMa, nupamuzia, (Gurypa u MOBEPXHOCTb
BpallleHus, HWINHAP, KOHYC, Imap, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTH IMUPAMH[IbI, TPU3MbI, KOHyca, IHIUHIpa, 00bEM KyOa,
pPSIMOYTOJIBHOTO TapajuIe/ICuIe/a, TUPAMHUIbI, HTPU3MbI, TUIHHIPA,
KOHYycCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHYCAa W LUJIMHIPA,
napajuieibHble OCH WM OCHOBAaHMIO, CCUCHHE IlApa, IUIOCKOCTh,
Kacaromiascsi cdepsl, MUIUHIPA, KOHYCA; yYMEHHE CTPOHUTH CCUCHUE
MHOTOTPaHHKKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPhI U TIOBEPXHOCTH
BPAIIIEHUS, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE MIPUMEHSTh CBOMCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bopMyIUPOBaTh ONPEACIICHUs U3y4aeMbIX (DUTYp, BBIIBUTATh THIIOTE3BI
O CBOWCTBax M MPHU3HAKaX F€OMETPUYECKUX (DUTYP, 0OOCHOBBIBATH WU
ONpOBEpraTh HX; YMEHHE MPOBOIAMWTH KiIacCuUKaIMio (Uryp o
pPa3jIMuYHbIM IHpPHU3HAKAM, BBbIIIOJHATDH HGO6XOIII/IMI)IG JOIIOJIHUTCIIBHBIC

MOCTPOCHUS

11

YMeHne omnepupoBaTh IOHITHUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA TTEPEeHOC, CHMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe NOJAO0Ms, NOAOOHbIE (GUIYpBl; yMEHHE
pacrio3HaBaTh paBHbIE U M0J00HBIE (UTYpHl, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATH T'€OMETPUYECKHNE OTHOIICHHS
NIPY PEIICHHUH 3a]1a9; HAXOAUTh TeOMETPUIECKUE BEIMIMHEI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IPU PEICHUH 33/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHUE BBIUUCIATH N€OMETPUYECKHE BEIMUYMHBI
(mHaA, yrous, TIOmagb, O0BEM, IJIOMIAAh MOBEPXHOCTH), HCIIONIB3YS
u3ydeHHbIe (POPMYIIBI U METO/BI, B TOM YHCIE: TUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIpA, oMb chepbl; 00bEM KyOa,
OpSIMOYTOJIBHOTO TMapayjiesienunesa, MUPaMHUIbI, TMPHU3MBIL, IHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMenue OICPpHUPOBATH MMOHATHAMU: NIPAMOYT'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOPAHWHATBI BEKTOpa, CymMMa BEKTOPOB,
IMPOU3BCACHUEC BCKTOpPAa Ha YHCIO, PA3JIOKCHHE BCKTOpa II0 6331/10}/,
CKaJIAIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3SBCACHHUC, YI'OJl MCKAY
BCKTOpaMU; YMCHUC HUCIIOJIb30BATb BGKTOpHBIfI u KOOpIIHHaTHBIﬁ METOJ
1 peUICHHA TC€OMCTPHUYCCKUX 3aaad W 3aJad Jpyrux yLIe6HbIX

npeaMETOB

YMenue BpIOMpAaTh MOAXOAAIIMN METOJ JJs pelIeHUs 3aJauu;
MOHMMAaHWE 3HAUYMMOCTH MATEMaTHKU B M3YUYEHUU MPHUPOJHBIX U
OOILIECTBEHHBIX TMPOILIECCOB U  SIBJICHUW; YyMEHHUE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HUCKYCCTBE, YMEHUE NPHUBOIMTH
MpUMEpPbl MATEMATHYECKUX OTKPBITUH POCCHMCKOM U  MHUPOBOM

MaTeMaTHYeCKOM HAayKH




HEPEYEHbDb DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EID

IO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna u BIYMCICHUSA
1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Panmonanbhbple  uucina. OOBIKHOBEHHBIE W JECSATUYHbIE JApPOOH, IPOLEHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apupMeTHIeCKUMU
' KOpHSIMU HAaTypAJIbHOM CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C pPaLMOHAIBHBIM IOKAa3aTEJIEM.
. CaoiicTBa cTENEeHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudwm grca. JlecsiTHYHbIC U HATYPaIbHBIC JTOrapu(MbI
JeiicTButenbHble 4uciia. ApuMeTHUECKHE ONepanud C JACHCTBUTEIbLHBIMU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYMCICHHUS, IMpaBWIa OKPYIJICHUS, IMPUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS U HEPABCHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
24 [TokazarenbHble U JIorapupMUUYECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHajibHble HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
29 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMETPAMU
2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeienuTeb MaTPUIIBI
3 OyHKIMH U TpaduKu




Oynkius, crocodsl 3axanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€THBIe QyHKUMU. [lepuoauueckue GpyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHM ¢yHkuuu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
13 CreneHHass (QyHKUUS C HaTypajbHbIM M LEJbIM Ioka3zateneM. EE€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
16 Touku paspeiBa. Acumntorsl rpadukoB ¢ynkuuid. CBoiicTBa (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccun. @opmysia CI0KHBIX TPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpynkuuu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (GYHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpus
7.1 @durypsl Ha IIOCKOCTH
72 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena n mOBepXHOCTH BpalIeHUs
1.5 KoopauHaTs! 1 BEKTOPEI




YYEBHO-METOJINUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
NHTEPHET

Marematuka.BeposTHOCTh U cTaTucTuka. MiHTepaktuBHbIe 3a1anus. 10-11

KJIACChI

Beposrtaocts u ctatuctuka 10

BepostHocTh M cTatncTuka 11

[Hudposoii kypc "BepositHocTh 1 cratuctuka" 10 kimace

[Mudposoit kypc "BepositHocTh 1 ctatuctuka" 11 kimace
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