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INOACHUTEJBHASA 3AIINCKA

VYyeOHblii Kypc «Anredpa ¥ Hauyajga MaTEeMaTHYECKOTO aHAIM3a» SIBIISIETCS
OJIHUM W3 HauOoJyiee 3HAYMMBIX B MPOrpaMMe CpeaHero ooduiero oOpa3oBaHMS,
MIOCKOJIbKY, C OJIHOM CTOpPOHBI, OH OOECHEeUMBAaET MHCTPYMEHTAJIbHYIO 0azy IJis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroil CTOpOHbI, GOpMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBINIJICHHE 00YJaroINXCsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHMSI UH(POPMATHUKH, OOILIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTH U APYTUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca oOydaroniuecs OBJIaJIeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (opMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTu4eckon popme.

Y4eOHblii Kypc anreOpbl M Havajl MAaTeMaTHYeCKOTO aHajiu3a 3aKjiaJbIBacT
OCHOBY I YCIIEUIHOTO OBJIQJEHUs 3aKOHaMHM (U3MKH, XUMHH, OHOJIOTHH,
NOHUMAaHUS OCHOBHBIX TEHACHIIMH Pa3BUTHS SKOHOMUKH U OOILIECTBEHHOM KU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIOJB30BaTh MX AJIs JajibHEHIIero oOpa3oBaHUS U B
NOBCE/IHEBHOM JXKM3HU. B TO ke Bpems oBiajeHHe aOCTPaKTHBIMU U JIOTUYECKHU
CTPOTMMH KOHCTPYKLUSIMHU anreOpsl M MaTeMaTHYECKOro aHalli3a pPa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JI0Ka3bIBAThb
YTBEPKACHHUSI C TOMOIIBIO MHIYKIUU U PACCYKJIATh JETyKTUBHO, MCIOJIb30BaTh
0000IIeHe W KOHKPETH3alMio, a0CTparupoBaHUE M aHAJIOTHI0, (QopMupyer
KpEaTUBHOE U KPUTHUUECKOE MBILLUICHHUE.

B xone m3ydyenus ydyeOHOro kypca «Anredpa ¥ Hadyajla MaTeMaTHYECKOTO
aHaM3a» O00yYarolIuecs MOJy4YaroT HOBBIM OMBIT pEHICHHs MPHUKIAJHBIX 3ajad,
CaMOCTOSITEJIFHOTO TOCTPOEHUSI MAaTEMaTUYECKUX MOJEJICH peallbHbIX CHUTYaluH,
UHTEPIPETALIMM  TIOJYYEHHBIX  PELICHMH,  3HAKOMATCA €  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B MpHUPOAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTHUYECKUMH OTKPBITUSIMU U KX aBTOPaMHU.

Y4eOHplii Kypc 007a7aeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IMOTEHIIMATIOM,
KOTOPBI peamu3yeTcs Kak 4depe3 YUYeOHBIM MaTepuas, CHOCOOCTBYIOIINN
(OpMHUPOBAHNIO HAyYHOI'O MHPOBO33PEHUS, TaK U uepe3 crneuuduxky ydeOHou
NESATENIbHOCTH, TpeOyIoleld MPOJOJDKUTENIBHON  KOHUEHTPAalUd  BHHUMAHMS,
CaMOCTOSITEIbHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3yibTar.

B ocnoBe wmeromuku oOydeHus anreOpe M HavajgaM MaTeMaTUYecKOro
aHaJIn3a JIEKUT AESITeIbHOCTHBIN NPUHIUI O0yUYEHUsI.

B crpyktype ydeOHOro kypca «Auredpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIJICJICHBI CIEAYIOIINE COIepPKaTeIbHO-METOInYeCcKue MuHuu: «Uucna
U BBIYUCICHUSD», « DyHKIIUHN U rpadukny, « Y paBHEHUS U HEpaBeHCTBay», «Havana
MaTeMaTUYeCKOro aHanuza», «MHoxkecTBa M Jioruka». Bce ocHOBHbIE



COJICP)KATEIIPHO-METOIUYCCKIE JTMHUM HW3YYarOTCS Ha TPOTSHKCHHH JBYX JIET
o0y4eHHs Ha ypOBHE CpeJHEro oOmIero OO0pa30BaHUS, €CTECTBEHHO IOTIOIHSIS
JpyT Jpyra ¥ IOCTEIICHHO HACHINAsICh HOBBIMH TEeMaMU W paszaeiiaMu. JlaHHBIN
Y4EOHBIM KypC SBISETCS WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COZICp)KaHUE HECKOJIbKUX MATEMAaTUYEeCKHX IUCIMIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MATEMAaTHUSCKHIA aHAJIN3, TCOPUS MHOXECTB, MaTeMaTHYeCKasl
noruka u npyrue. [lo Mepe Toro kak oOydaromiuecs OBIIAJCBAIOT BcE Oolee
HMIMPOKHM MaTEeMAaTHYECKUM amapaToM, Y HUX TOCJICIOBATEIIBHO OPMHUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJAEIb pealbHOU
CHUTYAIlUH, IPUMEHSTh 3HAHUS, TOJTyYCHHBIC TIPY U3yYEHUH YUYeOHOTO Kypca, JUIs
PEIICHHS CAMOCTOSITEIbHO CPOPMYITHPOBAHHON MAaTEMAaTUIECKOM 3a/1a4H, a 3aTeM
UHTCPIIPETHPOBATH CBOM OTBET.

ConeprkarenpHO-METONUYECKAsT JIMHUA «UKcIa ¥ BBIYHCICHUS 3aBepliacT
(dbopMUpOBaHNE HABBIKOB MCTIOIB30BAHUS JICHCTBUTEIHHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemanero o0Iero
oOpazoBaHust oco0oe BHUMaHHE yaenserca  (OPMHPOBAHUIO  HABBIKOB
parMoOHAIBHBIX BBIYHCICHUH, BKIIFOYAIOMIUX B CEOSI MCITOJIb30BAHHUE PA3TMYHBIX
dopM 3ammcu 4YHClIa, YMEHHE JeNaTh MPUKHUJIKY, BBINOJHATH MNPUOIHKEHHBIE
BBIUMCJICHUSI, OIICHUBATh YHCIIOBBIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarOIIMMCS MHOXECTBA HATYPAIbHBIX, IEJbIX,
pAallMOHANIBHBIX ~HM  JICHCTBUTEIBHBIX  YHCEN  JOMOJHSIOTCS  MHOXXECTBOM
KOMIUIGKCHBIX YHCENI. B KakJIoM H3 O3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIHenu(pUYecKue 3aJayd M OMNepaluu: JeJICHHWe Haleno,
ONEPUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIE CBOMCTBA
PaIMOHATIFHBIX U UPPAIIMOHALHBIX YUCEIl, ApUPMETHUECKUE OTICPAITIH, A TAKIKE
U3BJICUCHUE KOPHS HATYypaJlbHON CTENICHH HA MHOXECTBE KOMIUICKCHBIX YHCEI.
bnarogapsi mocienoBaTeNIbHOMY pPaCIIUPEHUIO KpPyra HCHOJIb3YEeMbIX YHCENl M
3HAKOMCTBY C BO3MOXXKHOCTSIMH WX TPUMEHEHHUS IJIsl PElICHHs pa3jINuHbIX 3ajad
dopMupyeTcs MPEACTaBICHUE O €IUHCTBE MATEMAaTHKU KaK HAayKH U e€ polid B
MOCTPOSHUH MOJIENIEH pPealbHOTO MHpa, IIMPOKO HCIIONB3YIOTCS 0000IIeHUE U
KOHKPETH3aIIHSI.

Jluanst «YpaBHEHUS W HEPABEHCTBA» pEAM3YyeTCS Ha TPOTSHKCHHH BCETO
oOyueHHsi Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHWs, TOCKOJIBKY B KaXKIOM
pasaene [IporpamMmbl TPEAyCMOTPEHO pEUICHHE COOTBETCTBYIOINIMX 3a7ad. B
pe3yiapTare OOydarolmMecs OBJIQJICBAIOT PA3IUYHBIMH  METOJIAMHU  PEIICHUS
paIMoHaIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTCIBbHBIX, JIOTAPUPMUUIECKUX U
TPUTOHOMETPHUYECKUX ypaBHCHWH, HEPABCHCTB W CHCTEM, a TaKXkKe 3ajad,
coJiepKammx mapameTphl. llodydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIEIOBAaHNM (DYHKIMA C MOMOIIBIO MPOU3BOJIHOM, MPU PEIICHUU TMPHKIATHBIX



3aJ1a4 ¥ 337]a4 Ha HaX0XKJICHUE HauOOIbIINX U HAUMEHBIINX 3HAYCHUN (HYHKIIUH.
JlanHasi coepaTenbHas JIMHUS BKIIOUaeT B ce0s Takke (HOpMUPOBAHUE YMEHUM
BBITIOJIHATh ~ pacy€Thl 10  ¢opMmysiaMm, MpeoOpa3oBaHUsI  PAIMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKKE BBIPAKCHHI,
coJiepKallluX CcTeneHu W jorapudmbl. brarogaps W3ydeHHIO anreOpanyeckoro
Marepuajiia [POUCXOJHUT  JaJbHEWIEe  Pa3BUTHUE  AJITOPUTMHUYECKOrO U
aOCTPAaKTHOTO MBIIIUICHHUS] 00ydaromuxcs, GOPMHUPYIOTCS HaBBIKH JI€TyKTUBHBIX
paccyxieHuid, pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  NPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeuiaraet A3(P@GEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HaIJLIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKHU.

CopepxarenbHo-MeTouYecKas JUHUA «DyHKIMM U TpaduKu» TECHO
neperuieTaeTcs ¢ APYrUMH JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIBHOCTh N3yUeHUsl MaTepruana. M3ydenue crerneHsou,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOWCTB
U TpauKOB, KCIOJIb30BaHHE (YHKUIUN IJIs pelIeHHs 3a]ady U3 JAPYrHX Y4eOHBIX
MIPEAMETOB U PEATIbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaK U C pElIEHWEM ypaBHEHUH M HepaBeHCTB. [lpu 3TOM OoJblIOe BHUMaHUE
yaensietcs: (OpMHUPOBAHUIO YMEHHS BbIpaXkaThb (POpMyJaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMA BEJIMYWHAMU, HCCIEIOBATh TMOJYyYCHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. MaTtepuai 3Toi coJiepKaTeIbHON JUHUU HAIlCJICH Ha Pa3BUTHE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pazMuHOM (popMe: aHANMTUYECKOW, Tpaduyeckor u cioBecHo. Ero m3ydenue
CHOCOOCTBYET pPa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
000O0IIEHUIO M KOHKPETU3AIINH, UCTIOIh30BAHUIO aHATIOTHH.

ConepxarenpHas nuHus «Hadaia MareMaTHYeCKOrO aHajau3a» IO3BOJISIET
CYLIECTBEHHO PAaCIIMPUTh KPyr KaK MaTEMaTHYECKHX, TaK W MPUKIAJHBIX 3ajad,
JOCTYMHBIX OOYYaromIMMCsI, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpaguKkd  CIOKHBIX (YHKIHH, ONpEAeTsITh WX HAWOOJbIINE W HAWMEHBIINE
3HAYEHUsI, BBHIYMCIATH IUIOMAA (GUuryp m oObEMBI Ted, HAXOAUTh CKOPOCTH H
YCKOpeHUs IpoueccoB. JlaHHas colepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MATEMATHYECKHX MOJEIIEH pealbHbIX CUTYalHi,
MIO3BOJIIET HAXOAUTh HAWIyYIIEe pENIeHWEe B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMUYECKHUX, 3a7a4axX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYE€CKOTr0
aHaJiM3a CrIocoOCTBYET Pa3BUTHIO a0OCTPAKTHOIO, (OPManbHO-JIOTHUECKOIO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pACMO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHMKE M HUCKyccTBe. OOyuarouigecs y3HaKT O



BBIJIAIONIUXCST pe3yibTaTaxX, MOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpaXx.

CopeprkarenbHO-MeTOMYeCKast TMHUA « MHOXKECTBA U JIOTHKa)» BKIIIOUAET B
ceOs DJIEeMEHTHl TEOpUM MHOXKECTB M MAaTeMaTHYEeCKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPE/ICTABIICHUS MTPOHU3BIBAIOT BECh KyPC IMMKOJILHON MaTEMaTHKH
U TpeararoT Hanbojee YHUBEPCATbHBIN SI3bIK, OOBEAMHSIONIUNA BCE pa3feibl
MaTeMaTUKH H €€ TPWIOKEHUW, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUTIIMHB W WX TPWIOKEHHUS B eauHoe 1enoe. [lodToMy BakHO 1aTh
BO3MOXXHOCTh 00ydYaromiemycss TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMECHHOM MAaTEMaTHKH WM HCIIOJIb30BaTh €ro JUIsl BBIPAKCHHUS CBOUX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJIeAyeT MpHU3HATh
CBOMCTBEHHYIO €l CTpOrocTh OOOCHOBAaHUW | CJIEJOBaHUE OIpPEACIEHHBIM
NpaBWJaM  TOCTPOSHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTUIO JIOTUYECKOTO MBIIUICHUS
00yUaroIuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKIECHUS HA OCHOBE JIOTHYECKUX
paBui, POPMUPYET HABBIKU KPUTUIECKOTO MBITIICHHUS.

B yueOHoM Kkypce «Anrebpa M Hayajla MAaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOACIUPOBAHUS, KOTOPBIC MPU3BAHBI
croco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOSHUS MOJENEH peabHbIX
CUTyalluli, HCCJIENOBAaHUS 3TUX MOJENEH C TMOMOUIbI0 ammapara anreOpsl |
MaTEeMaTHYECKOr0 aHallh3a, WHTEPIPETAIM MOJIYYCHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETCHBI B KQXKIBIM U3 pa3/ie]IoB MPOTrPaMMBbl, TOCKOIBKY BECh MaTepHall
y4e0HOT0 Kypca IIMPOKO HCIIOJB3YeTCs JJIsi pelleHus] MPUKIaJHbIX 3amad. [lpu
pEelICHHH  peaNbHBIX  NPAKTHUYECKHX  3a7ad  oOydJaromuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCA,
WCIIOJIB30BaTh  AHAJIOTHUI0, 0000maTh W  KOHKPETH3WPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHUS TMPHUKIAIHBIX 3a7ad
OpTraHMU3yeTCs B IPOIECCE M3YyUEHUS BCEX TeM yueOHOro Kypca « Anredpa u Hadasa
MaTEeMaTHYECKOTO aHAIHN3ay.

Ha wusydyenne yuebHOro kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 knacce — 136 yacos (4 yaca B Hezenio), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUS

Pannonansubie yucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Tepuoandeckue npoou. IlpumeneHune npoOEil M MPOILEHTOB s
pELIECHUS IPUKIIAIHBIX 3371a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM )KU3HH.

JenictBuTenpHble  4ncia. PanvoOHaNIbHBIE W UPPALMOHAIBHBIE YHUCIIA.
Apudpmernueckre  onepalMu ¢ JCUCTBUTENbHBIMU  4HclIaMd.  Moyib
JEUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpnbnmxE€HHbIE BEIYMCIICHUS, TPABUJIa
OKPYTJICHHUSI, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIECHUN.

Crenenb ¢ uenbiM nokazateneM. bunom Herotona. Hcnosib3oBanue
NOXOAIIeH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCET TSl PEHICHUS MPAKTUYECKUX
3aJ1a4y ¥ NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATYpaJIbHOM CTETNIEHU U €r0 CBOMCTBA.

CreneHp C paldOHAIBHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIILHBIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble U HaTypasibHbIE
JoTapu(pMBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO ApryMEHTa. APKCHHYC,
apPKKOCUHYC M apKTaHI€HC YMCIOBOIO ApTryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa © TOXIECTBEHHBbIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHHS. PaBHOCWIIbHBIE YpAaBHEHUS U ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS IENBIX U APOOHO-PAMOHAIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOIrO4YJIEHbl OT OJHOM NepeMeHHOW. JleneHue MHOrousieHa Ha
MHOIOWJIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMH
kod(pbunmrentamu. Teopema Buera.

ITpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUI, COAECPKAILNX CTEIIEHN U KOPHHU.

WppaunoHanbHble YpaBHEHUS. OcHOBHBIE METO/bI perieHus
UPPALMOHATIBHBIX YPABHEHUH.

[loka3atenbHble ypaBHEHUS. OCHOBHBIE METOJBI PELICHUS ITOKAa3aTEIbHBIX

YPaBHEHUH.

[TpeoOpa3oBaHue BbIpaKeHUH, COAECpKAILINX JIOTaPUPMBI.

Jlorapudmmueckue YPaBHEHHS. OcCHOBHBIE METOBI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUYECKUE (bopMyIIbI. [TpeoOpa3oBanue

TPUTOHOMCTPHUUICCKHUX Bpra)KeHI/Iﬁ. Pemenue TPUT'OHOMCTPHUCCKHUX ypaBHCHHﬁ.



Pemienne cucreM NMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. Ornpenenurenb MATpUllbl 2X2, €ro TreOMETPUYECKUU CMBICI U
CBOMCTBA, BBIUMCIEHUE €r0 3HAYEHUs, NPUMEHEHUE OIPEHECINUTEN Uil PELICHUS
CUCTEMBbl JIMHEMHBIX ypaBHEHWH. PellleHne NpUKIAaIHBIX 3aJad ¢ IMOMOILIBIO
CUCTEMBl JIMHEMHBIX ypaBHeHUW. lccrmenoBanne MNOCTPOEHHOW MOJAEIU C
MIOMOILBIO MaTPHIl U OIIPEIETUTENEH.

[locTpoeHne MareMaTH4eCKUX MOJEIEH PEAJbHOM CUTyalud C IOMOIIBIO
YpPaBHEHUN M HEPAaBEHCTB. lIpuMeHeHHE ypaBHEHWI M HEPABEHCTB K PELICHHIO
MaTeMaTUYeCKUX 3aJlady M 3a/ad U3 Pa3jIuvHbIX 00JacTel HayKu U pealbHOU
KU3HHU.

DyHKIUN U TPaPUKU

®Oyukuus, crnocoObl 3aanus ¢GyHKIUH. B3anMmHO oOpaTHble (QyHKIHU.
Komnosumms @ynkuuit. I'paduk  PyHkiuu. DnemeHTapHble MNpeoOpa3oBaHUs
rpauKoB (HYHKITUH.

OObnacTh ompeneneHuss 1 MHOXECTBO 3HaueHu (ynkuuu. Hymu QyHkumw.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIE U Heu€THBIE PyHKIMH. [leproauueckue
¢byukun. [IpoMexxyTku MOHOTOHHOCTH (GYHKIUU. MakKCUMyMbl U MHUHHMYMBI
bynkuun. Haubosnblliee 1 HanMeHblliee 3Ha4eHUsI PYHKIIMU HA TTPOMEKYTKE.

JluneiiHasi, KBajpaTU4yHas WU JPOOHO-THMHEWHAsT (PYHKUIHMH. DJIEMEHTApHOE
UCCIIEIOBaHUE U MTOCTPOCHHUE UX TPAPUKOB.

CrenenHasi pyHKIIMS C HaTypajIbHBIM U II€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpPHS N-OM CTENMEeHM Kak (PyHKIMM oOpaTHOMU
CTEIICHH C HAaTYpPaJIbHbIM IOKA3aTEJIEM.

[TokazatenbHass u jorapupmMuyueckas (QyHKIUU, UX CBOMCTBA U Tpadukwu.
Hcnons3oBanue rpadukoB QyHKUIUN AJIs PELICHUS] YPaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACIIEHUE TPUTOHOMETPUUYECKHUX
(GyHKIMIA YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEANbHBIX MPOLECCAX U SBICHUSIX.
['paduku peaibHBIX 3aBUCIMOCTEH.

Hayaja MaTeMaTH4ecKOro aHaAJIu3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IIOCJIeAOBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON UHIYKLUH. MOHOTOHHBIE " OTrpaHUYCHHBIC
MOCJIEA0BATENBLHOCTU. MICTOpUS BO3HUKHOBEHHS MAaTEMAaTHUYECKOIO aHalin3a Kak
aHanM3a OECKOHEUHO MAaJIbIX.

ApudmeTrndeckast 1 reOMeTpHUEcKas mporpeccur. beckoHeuHo yObIBaromiast
reomerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOLIEH TeOMETPUYECKON
MIPOTrpeCcCrr. JINHENHBIN U SKCIIOHEHIMAJIBbHBIN pocT. Hucio e. DopMyIia CII0KHBIX
IpoLEHTOB. Mcnonp30BaHWE MPOTPECCHH JUIsl  PELICHHs peajbHBIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HenpepbiBHble ¢yHKIMM W uX cBoicTBa. Touku paspeiBa. ACHUMOTOTHI
rpadgukoB ¢ynkuuii. CBoicTBa (yHKIMI HENPEephIBHBIX Ha OTpe3ke. Meton
WUHTEPBAJIOB Ul PELICHUs HEpaBeHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKIUHI 1715 penieHus 3a1a4.

[lepBas u BTOpas npousBoaHble GyHKIMHU. OnpeneneHue, reoMeTpUUeCKui 1
bu3nYecKuil CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeNbHOU K rpaduKy (PyHKITUH.

[TIpousBogubsie  snmeMeHTapHbiX  ¢GyHkuui.  [IpousBogHas  cyMMBI,
MIPOU3BEJEHUS, YACTHOTO U KOMIO3UIUHU (DYHKIIHA.

MHoskecTBa M JIOTMKA

MHoOXecTBO, omepaundd HaJ MHOXKECTBAMM M MX CBOMCTBa. Jlmarpammsl
Oiinepa—Benna. IIpumMeHeHHEe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUs PEAJbHBIX IIPOLECCOB U SABJICHUN, IPU PELICHUH 3a1ad U3 APYTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTA, CIIEICTBUE,
JI0Ka3aTEeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJTACC

Yucaa v BBIYUCTCHUS

HarypansHbie u nensle yucna. [IpuMeHeHHEe NpHU3HAKOB AEIUMOCTH LEIBIX
yuces, HauOoJbmuii oOmui aenutens (mamee — HOJ]) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octatkoB no MoayJto, anroputmMa EBkinaa s pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommuiekcHple umcna. AnreOpanyeckas W TPUTOHOMETpUYEcKass (OpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYEeCKHE Olepanuud ¢ KOMIUIEKCHBIMU
yrcinaMu. M300pa’keHue KOMIUIEKCHBIX YHCEJI Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHHu n-0oM CTeneHM W3 KOMIUIEKCHOTO uucia. [IpumeHnenue
KOMIUIEKCHBIX YMCEN JIsl pelIeHHs (PU3UUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHMs U HEpaBeHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHHW M HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJbl PELIEHUS I[OKA3aTeIbHBIX W  JIOrapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEW palUOHAJIbHBIX,
UPPAIMOHATIFHBIX, MIOKA3aTEebHBIX U JIOTAPUPMUIECKUX YPABHCHHIA.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapAMETPAMH.



IIpumeHenue  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad W3 pa3jMyHbIX oOnacTeldl HayKu U peajbHOU
YKWU3HM, HHTEPIIPETALUS OJYYEHHBIX PE3YyJIbTATOB.

DOyHKUMU ¥ TpaPuKH

I'padpux kommosuiuu GyHkMl. ['eomerpuueckue 00pas3bl ypaBHEHUW H
HEPaBEHCTB Ha KOOPJAMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U IpadUKH.

['padprueckue MeTonbl penieHus YypaBHEHH U HepaBeHCTB. [ 'paduueckue
METO/BI PELICHUs 3aa4 C lTapaMeTpamu.

Hcnons3oBanue rpadukoB GyHKIUN I HCCIEIOBAHUS IPOIECCOB WU
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEIICHUU 3aJa4 U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEaJIbHOU KU3HU.

Havyaja MmaTeMaTH4eCKOI0 aHAIH3A

[IpuMeHeHne MPOU3BOIHON K UCCIEIOBaHHIO (DYHKIIUM HA MOHOTOHHOCThD U
3KCcTpeMyMbl.  Haxoknenue  HamOOJIbIIEr0 M HAUMEHbBIIETOo  3HAYCHUMN
HENpephIBHON (QYHKIIUU HA OTPE3KeE.

[IpumeHeHrne NpPOU3BOMHOM [UIsl HAXOXKJIECHHS HAWIY4ylIero penieHus B
IPUKIAAHBIX 3aJadax, Uil OIpPEICNICHHs CKOPOCTH M YCKOPEHMs Mpolecca,
3aIaHHOTO (HOPMYJION WIIH TPaQUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpasHbie
anieMeHTapHbIX QyHkumii. [IpaBuiia HaxoXAeHUS TEPBOOOPA3HBIX.

HNnrerpai. ['eomeTpuueckuii CMBICJI MHTErpala. Brruucnenne
onpenenéHHoro naTerpaia mno Gopmyie Herorona-Jleitonua.

[TpumeHeHne uWHTErpajna s HAXOXKIACHUS IUIOWAAEH IUIOCKUX (Guryp u
00BEMOB r€OMETPUIECKHUX TEJI.

[Tpumepsr pemennii auddepeHInanbHbIX ypaBHEHUN. MaremaTudeckoe
MOJICJIMPOBAHUE pEaJbHBIX MPOLECCOB C€ MOMOLIBI0 U depeHINATBHbBIX
YpPaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEIO OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOro BOCIUTAHUSA

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMH 00YUaIOIIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JjieHAa  POCCHIICKOro  00IecTBa,  NPEICTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUM,
NpoIEeAyp TPakKJIaHCKOro oOIecTBa (BBIOOPHI, OMNPOCHI M JIPYyTroe), yMEHHe
B3aMMOJICHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUHM C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKJIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOILUIOMY M HACTOAIIEMY POCCHUHCKOW MaTe€MaTHUKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIBI,
WCIIOJIP30BAHUE OTUX JOCTH)KCHUN B JAPYIMX HayKax, TEXHOJIOTHAX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUIUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEJICHHMS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUWA HAyKH U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs ACTETHUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 33]1a4, pELIEHUH, pACCYKACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCTEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIMTAHMS:

chOpPMHUPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTHUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MmacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTaHHUE, COATAHCUPOBAHHBIA PEXKHM 3aHATUNA U
OTJIbIXa, peryisipHas puznueckasi akTUBHOCTD), (PU3UUECKOE COBEPIIICHCTBOBAHKE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHON JIEATEIIbHOCTBIO;

6) Tpy10BOIr0 BOCIMTAHUSA:

TOTOBHOCTb K TpPYHdy, OCO3HAaHHME IICHHOCTH TpPYAOIIO0US, HHTEpEC K
pasnmuuHbIM  cepaMm  MPOPECCHOHATBHOW  JACSITCIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOM M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W Ppeanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha MPOTSXKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYACTHIO B PELICHUH NMPAKTHYECKUX 3a7a4 MaTeMAaTHYECKOW HAIPaBJIECHHOCTH;

7) 3K0JI0OTUYeCKOIr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYyJIbTYphl, TMOHUMAHHE BIUSHUS
COLIMAIbHO-D)KOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOU U COLIMATILHOMN
Cpelbl, 0OCO3HaHUE TTI00aJIBbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTaLUs
HAa TNPUMEHEHHWE MATeMaTHUYeCKUX 3HAHWM [UIs peuieHust 3agady B 00JacTu
OKpY’>KaloLed Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX
MOCHEACTBUAN IS OKPYKAIOIIEH CPENbL;

8) neHHOCTH HAYYHOI'0 MO3HAHMS:

C()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M OOIIECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM JesATEebHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTM Ui PAa3BUTHUS LMBUJIM3ALMH, OBJIAJACHHUE S3BIKOM
MaTeMaTUKM M MAaTEMaTHUYECKOM KyJIbTYpOM KAaK CpPEICTBOM IIO3HAHUS MHDa,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYK) M HCCIIEIOBATEIIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBbIC YHHBEPCAIbHbIE YUeOHbIE 1eHCTBUA

ba3oBble Jlornyeckue AeHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKA MaTEMaTUYECKHX
OOBEKTOB, TOHATHUN, OTHOLIEHMM MEXIQy MOHATUAMHU, (HOPMYIHPOBAThH
OIpe/IeNICHUs OHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBAHMS 111 0000IIEHUS U CPABHEHUS, KpUTEPUH POBOAMMOIr0 aHAIN3a;

BOCIIPUHUMATh,  (OpPMYyIHpPOBaTb MU  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAMUTENIbHBIE U OTPULIATEIbHBIE, €TIMHUYHBIEC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (akTax, JaHHbIX, HAOJIOJEHUSAX U YTBEPKICHUSX, NMpeajaratb KpUTEpUU s
BBISIBJIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUU;

JenaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIHOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(mpsiMbI€ U OT MPOTHUBHOTI'0), BBICTPAUBATh APIYMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMpATh CMOCOO peleHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPUEB).



ba3zoBble uccienoBarelbCcKue JeHCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIENOBATEILCKUI WHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOsIeMy,
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApPTryMEHTHUPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHHUE
10 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKkoro 00beKTa, IBJICHUs, Ipollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIy 0OBEKTaMU, SIBICHUSIMH, TTPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIMpPOBaTh O00OOIIEHUSI U BBIBOJABI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHWSA, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoIllecca, a TakKXKe BbIJIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanueii:

BBISIBIISAT JeUIIUTHI WH(POPMAIIMH, JAHHBIX, HEOOXOMUMBIX IIJIi OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BBIOMPATHh HHPOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopmM npeACTaBICHHUS;

CTPYKTYpUpOBaTh MHGOPMAIIMIO, MPEACTABIATh €€ B Pa3IN4HbIX (opMax,
WLUTIOCTPUPOBATH TpaduvecKy;

OLICHUBATh HaAEKHOCTD uHdopmanuu o CaMOCTOSTEIILHO
chOpMyYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS

OO0menne:

BOCIHPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U
HEeNsIMH  OOIIEHUS, SCHO, TOYHO, T'PaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX W INHCBbMEHHBIX TEKCTaX, JaBaThb MOSICHEHHs MO XOAY PEUICHUs 3a7ayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3YIIbTAT;

B Xoj€ 0OCYyXIEHHusl 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, pelmaeMol 3aJaud, BbICKA3bIBATh MWJICH, HAICJICHHbIE Ha IOMCK
pEelIEHNsl, COIMOCTABJISITE CBOM CYXIEHUS C CYXICHHUSIMHU APYTMX YYaCTHUKOB
uanora, oOHapyKUBaTh pa3iMdude M CXOJICTBO IMO3UIMH, B KOPPEKTHOH (opme
(bopMyJIMpOBaTh pa3HOTIACcHsl, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3aa4yu, IKCIIEPUMEHTA, UCCIICIOBAaHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
MPE3EHTAlNU U OCOOEHHOCTEN ayIUTOPHH.

PeryasiTuBHble yHUBeEpCaJIbHbIE Y4eOHbIE JeHCTBUS



Camoopranusamnus:

COCTAaBJISITH IJIaH, AITOPUTM PELIECHUS 3a/1a4i, BEIOUPATH CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHUPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SJMOLUOHAJIbHBIN HHTE/VICKT:

BIAJCTh HABBIKAMH  TO3HABATENbHOW  pedJeKCUM  KaK  OCO3HAHUS
COBEPIIIAEMbIX JIEUCTBUIN U MBICITUTEIBHBIX MPOIECCOB, X PE3YIbTATOB, BIA/ICTh
croco0aMu CaMONpPOBEPKH, CAMOKOHTPOJSL MpoLecca M pe3yibTaTa pEHICHUs
MaTeMaTHYECKOM 3aJauu;

MPEABUACTHh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUH 3aa49H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX O0OCTOSTEILCTB, JaHHBIX,
HallICHHBIX OIIHUOOK, BBISBIICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTHKEHMS WIIA HEJTIOCTHXKEHUS pe3yJIbTaTOB JAESTENbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSTeIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYTHHOU
paboThl TpH pEHIeHUH Y4YeOHBIX 3a7a4, NPUHUMATh 1€Jb COBMECTHOMU
NEeSATEIbHOCTH, TJIAHUPOBATh OPTraHMU3aAlMI0 COBMECTHOM palOThl, paclpeneisiTh
BUIIBI pabOT, JIOTOBApWBATHCH, OOCYXKIaTh TMPOIECC W PE3yabTar pPabOThI,
0000111aTh MHEHHST HECKOJIBLKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX ¢dopmax padoThl (0O0CYXaeHHUs, OOMEH MHEHHUH,
«MO3TOBbIE€ IITYPMbl» W HWHBIE), BBINOJHATh CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMHU 4JI€HAaMH KOMAaH[bl, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOICHCTBUAI.

INPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 10 kjacce oOyyaromuidicsi TOJYYHUT CIEAYIOIINE
MpEeAMETHBIC PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpamMMmbl y4eOHOIO
Kypca «Anredpa 1 Hayansa MaTeMaTHYECKOTO aHATH3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATh MOHATUSIMHU: DPAIIMOHAIILHOE YKCIIO, OECKOHEUHas
nepuouyeckasl JIpoOb, TPOILEHTHI, HWPPAIMOHAILHOE YHUCIO0, MHOMXECTBA
paLMOHAJIBHBIX U IEMCTBUTEIBHBIX YHCEI, MOAYJIb IEMCTBUTEIBHOIO YUCIIA,

MPUMEHATH JPoOW ¥ TIPOIEHTHI IS PEIICHHS MPUKIAIHBIX 3adad W3
PAa3IUYHBIX OTPACiEl 3HAHUHN U PEATbHOM KU3HU;

MPUMEHSTH MPUOJIMKEHHBIE BRIUUCIICHNUS, TTPaBUiIa OKPYIJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



CBOOOJIHO ONEpUpOBaTh TOHATHUEM: CTENEHb C IEJbIM IOKa3aTeleM,
UCIOJIb30BaTh NOJIXOAIIYI0 (POpMY 3aNucu AEMCTBUTEIbHBIX YUCEN JIUIS PELICHMUS
IPAKTUYECKUX 33]1a4 U MPEICTABICHUS JaHHBIX;

CBOOO/IHO OIIEPUPOBATh MOHATHEM: apU(PMETUUYECKUII KOpPEHb HATypajlbHOU
CTEIECHU;

cBOOO/IHO ONEPUPOBATH OHATUEM: CTENIEHb C PAllMOHATIBHBIM MTOKA3aTENIeM;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMU: JorapudM uMcIa, JECATHYHBIE U
HaTypaJbHbIE JIOTapU(PMBbI;

CBOOO/IHO OIIEPUPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC
YHUCJIOBOI'0 apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCHUHYC, APKKOCHUHYC W ApKTAaHI'€HC YHCIOBOIrO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOO/IHO ONEPHUPOBATh MOHATHSAMH: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCHUJIbHBIE HEPABEHCTBA;

OPUMEHATHh pa3jMYHble METOJbl PEIICHUS pPALMOHAIBHBIX U JPOOHO-
palMOHAIIBHBIX YpPaBHEHWH, NPHUMEHATh METOJ HWHTEPBAJIOB Il PELICHUSA
HEPABEHCTB;

CBOOO/IHO OINEpPUPOBaTh IMOHATUSAMU: MHOIOWIEH OT OJHON IEPEMEHHOM,
MHOTOYJIEH C IedbIMH Kod(h(dUIMEeHTaMU, KOPHM MHOTOYJICHa, MPUMEHATH
JIEJIEHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOO/JIHO ONEpUpPOBaTh TOHATHUSMU: CHCTEMA JIMHEHHBIX YpaBHEHMH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpEAEHUTENs 2 X 2 JJid BBIYMCIECHHS €ro 3HAa4eHUs,
NPUMEHATh ONPEICIUTENH JUIsl PELUIEHUST CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJIECJINPOBATh PEAIBHBIEC CUTYALMH C IIOMOLIBIO CHCTEMBI JIMHEWHBIX YPAaBHEHU,
MCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IIOMOIIBIO MATpPUILl M OIpPEACIIUTEIEH,
MHTEPIPETUPOBATH MOIYYEHHBIN PE3yIbTaT;

UCTIONIb30BaTh CBOWCTBA JICHCTBMH C KOpHSAMHU JUIsI TPeoOpa3oBaHUS
BBIPAKEHN;

BBINOJIHATH IPe00pa30BaHuUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKALUX CTEIIEHH C
palMOHAIBHBIM ITI0KA3aTENEM;

UCTIOJIb30BATh CBOIICTBa norapudmon TUTST npeoOpazoBaHus
Jorapu(pMUUECKUX BBIPAKCHHUIA;

cBOOOJIHO OINEpPUPOBaATh MOHATHUSAMU: HppalMOHAIbHbBIC, MTOKa3aTeIbHbIE U
Jgorapu(pMUUECKHUe ypaBHEHHUS, HAXOAUTh UX PEUICHUSI C TOMOIIBIO0 PABHOCUIIBHBIX
NIEPEXO0B WIH OCYIIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHSATb OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI IS TpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHUX BBIPAKECHUI;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUECKOE YypaBHEHUE,
OPUMEHATh  HeoOXxoaumple  (OpPMyJIbl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKHUX YPaBHEHUH;

MOJICJIMPOBATh pealibHble CHUTyallud Ha S3bIKe€ anreOpbl, COCTABIATH
BBIPQXXEHUS, YpPAaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJauyM, MCCIEAOBAThH
MOCTPOEHHBIE MOJIETN C UCTIOIb30BAHMEM armapara ajireOpbl.

DOyHKuMU ¥ rpaguKku:

CBOOOJIHO ONEPUPOBATH MOHATUIMU: (PYHKIIMS, CIIOCOOBI 3a/1aHUsl PYHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (GyHKUMH, Trpaduk (QyHKUIUH,
BBITNOJIHATH 3JIEMEHTApHBIE TPeoOpa3oBaHusl TPAPUKOB (YHKIIHIA;

CBOOO/IHO ONEPUPOBATh MOHATHAMHU: O0JIACTH OINPEAEICHUS U MHOKECTBO
3HaYEHUN PYHKIUH, HYJIU QYHKLIUHU, TPOMEXYTKHA 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO OMEpUPOBaTh MOHATHSMH: UETHBIE M HEUYETHBIE (DYHKUHUH,
nepuoAndeckre QyHKINU, TPOMEXYTKA MOHOTOHHOCTH (PYHKITMH, MAKCUMYMBI U
MUHUMYMbl (DyHKIIMH, HaumOOJbIlee M HaMMEHblIee 3HaueHue (YHKUUU Ha
IPOMEXKYTKE;

CcBOOO/IHO ONIEPUPOBAThH NOHATUSAMU: CTENIEHHAs! (PYHKIIUS C HATypajIbHbIM U
LENBIM TOKa3aTeneM, rpauk CTerneHHOW (DyHKIHUU C HaTypajdbHBIM M LEJIbIM
nokasarenemM, rpaduk KOpHS n-od CTeNeHH Kak (PyHKUMU OOpaTHOM CTEneHu ¢
HaTypaJIbHBIM OKa3aTeNIEM;

ONEepUpPOBaTh NOHATUAMM: JIMHEHHAs, KBaJApaTU4HAs M JPOOHO-TMHENHAS
(YHKIUH, BBIIOJIHATh 2JIEMEHTAPHOE UCCIIEJOBAHUE U TOCTPOCHUE UX TPAPUKOB;

cBOOOJIHO OMEpHpPOBaATh MOHATHAMH: IOKa3aTelabHas M Jorapudmuyeckas
GyHKIIMM, WX CBOMCTBA M TpadUKH, UCIOIB30BaTh MX TpaduKHU A PEIICHUS
YPaBHECHU;

CBOOO/IHO ONEPUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTb,
OIpe/ieNIeHUEe TPUTOHOMETPUUECKUX (DYHKIIUN YHCIOBOTO apryMEHTAa;

UCTIONB30BaTh rpaduku  (yHKUUH IS HCCIEAOBAHUSA TPOIECCOB U
3aBHCHUMOCTEH MpH PEIIeHUU 3a7ad U3 APYTUX Yy4eOHBIX MPEIMETOB U PEeabHOM
KU3HU, BBIpaXXaTh (pOpMyIamMH 3aBUCUMOCTU MEX/1y BEIMUYNHAMU;

Hayaja maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMEPHPOBATh MOHATUAMU: apUPMETHUECKas U TEeOMETpUYEeCcKas
nporpeccusi, 0eCKOHEYHO yObIBaroIIasi reoMeTprudecKast Iporpeccusi, TNHEHHBINA U
HKCIMOHEHIIMATIBHBIA POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NPEACTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUU AJI PEIIECHUs PEeabHbIX 3a/ay MPUKIATHOTO
Xapakrepa;



cBOOO/IHO ONEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIOCOOBI 3aJaHUS
IIOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEAOBATEIBHOCTH,
MOHMMATh OCHOBBI 3apOXKJEHUS MAaTeMaTHYECKOr0 aHajiu3a KaKk aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOJIHO OIEpUPOBATh TMOHATUSAMH: HENPEpPhIBHbIE (YHKIHUU, TOYKU
paspsiBa rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka QyHKIUY;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (YHKIUHN JJIs pEIICHUS 3a/1a4;

CBOOOJHO OIEpPUPOBATH TMOHATUSAMH: TIEpBasi W BTOpas TMPOU3BOJHBIC
byHKLIMH, KacaTellbHas K TpauKy QyHKUINU;

BBIYUCIISITh MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOIO U KOMIIO3UIINHU
IBYX (PYHKITUH, 3HATh MMPOU3BOHBIC AJIEMEHTAPHBIX (YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UUYECKUU CMBICI MPOU3BOJIHON s
peleHus 3a1ay.

MHoskecTBa M JI0rMKa:

CBOOOJIHO  OMEpPUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, OMNEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar JJisl ONMCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, IIPU PEIICHUH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB;

CcBOOOJIHO OIEpPHPOBATh TMOHSATUSIMU: OIpEAETICHUE, TEOopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHMS U HEPABEHCTBA.

K koniy obOyuenus B 11 kJacce oOydaronuics TMOJYYUT CIEAYIOIIUE
MpEeAMETHBIC PE3yJIbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayaaa MaTeMaTHYECKOTO aHATN3ay:

Yucsia ¥ BLIYUCICHUSA:

CBOOOJHO OMNEPUPOBATH MMOHATUSIMH: HATypaJlbHOE U 1EJO€ YHUCIO,
MHOKECTBA HATYpPAJIbHBIX W LENBbIX YHUCEJ, MCIOJIb30BATh MPU3HAKU ACIUMOCTH
uensix ynces, HOJl u HOK HatypalibHBIX Yncen AJi pelieHus 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOZIHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIUYHBIX MO3UIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEpPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHUCEJN, TMPEACTABISATh KOMIUIEKCHBIC YHCIa B ajiredpanyeckoil u
TPUTOHOMETPHUECKOH (opMe, BBITIONHATH apu(METHYECKUEe ONepanuu ¢ HUMH U
n300paxaTbh Ha KOOPJAUHATHON IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH MOHATHUSAMH: UpPPAIMOHAIBbHBIC, MOKA3aTEeIbHBIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOJUTh HMX PEIIEHUS C  T[OMOIIBIO
PaBHOCWJIBHBIX IEPEXOJIOB;

OCYIIECTBISATh OTOOP KOpPHEH TpPU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OINEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBRO,
NPUMEHATh  HeoOXoaumbie  (HOPMYJIBI  JIJIi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUSA, HAXOAUThH PEIICHUS
CHUCTEMBI U COBOKYITHOCTEN PAlMOHAIBHBIX, UPPALIMOHAIBHBIX, TIOKA3ATEIbHbBIX U
JorapuMUYECKUX ypaBHEHUN U HEPABEHCTB;

pemarb pallOHAIIbHBIE, UppalMOHaJIbHEIE, MOKA3aTeJIbHbIE,
gorapupMUYECKre U  TPUTOHOMETPUYECKHME YpaBHEHHUS U  HEPaBEHCTBA,
COJZIEpIKallle MOYJIU U TTapaMeTphI;

MPUMEHSTH TpauIecKrue METOIbI JAJI PEIICHUS] ypaBHEHUI 1 HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ [MapaMeTPaMU;

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKe anreOpbl, COCTABISATH
BBIPAXXECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM armmaparta anreOpshl,
MHTEPIPETUPOBATH MTOJTYYEHHBIA PE3YIIbTAT.

DYyHKUUM U TPaPUuKU:

CTpOUTh TpadUKu KOMMO3UIUMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS Y CBOMCTB KOMIO3ULIUU JIBYX (PYHKIIUH;

CTPOUTh TEOMETPUYECKHEe 00pa3bl ypaBHEHHH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUPOBaTh TMOHATUSAMHU: TpaQUKU TPUTOHOMETPUUYECKUX
byHKIUI;

OpPUMEHATh (GYHKIUHA 1T MOJCITUPOBAHUS W UCCIICIOBAHMS PEATBHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCcKOro aHAJIM3Aa:

UCII0JI30BATh IPOU3BOAHYIO JIJIsl UCCIEA0BAHMS (YHKIIUA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIIee U HAUMEHBIIIee 3HAYCHUS (PYHKITUN HEMIPEPHIBHON Ha
OTpE3KE;

MCIIOJI30BaTh IIPOM3BOJAHYIO [l HAXOXKJCHUS HAWJIy4yllero peLICHUs B
IPUKJIAAHBIX, B TOM 4YHUCI€ COLUHAIBHO-DKOHOMUYECKMX, 3ajJadax, sl
OIpE/ENCHUs] CKOPOCTH W YCKOPEHHUs IHpolecca, 3alaHHOro (QopMyJsiol uiu
rpadukom;



CBOOOJIHO ONEpUpOBaTh MOHATUSAMU: TEPBOOOpa3Hasi, ONpeAeHEHHBIN
MHTErpajl, HaXOJAWUThb MEepBOOOpa3HbIE AJIEMEHTAPHBIX (PYHKUHUHA M BBIYUCIATH
uHTerpai no gpopmyine Hototona-JleitOnuna;

HAXOAWTh IJIOMAAN IJIOCKUX (GUTYP ¥ 0OBEMBI TEJl C IOMOIIBIO HHTETrpaa;

UMETh TIPEJCTABICHHE O MaTeMAaTHMYECKOM MOJICIMPOBAHUN HA TMPUMEPE
coctaByieHus TuepeHITnaIbHBIX YPABHCHHU;

pemaTh MNpUKIagHbIE 337aud, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTIO U
(bu3NYECKOTO XapaKTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHATN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabnbie = IIpakTHuc
padoThI padoThI
MHOK€eCTBO JE€NCTBUTEIBHBIX YACEI.
) MHorowiensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUH
) Oynkiun 1 rpaguky. CreneHHas GyHKIUS C 12 |
L[EJIBIM TI0Ka3aTeNIeM
3 ApudmeTnueckuil KOpeHb N-0i1 CTENEHU. 15 1
WppanmonaneHble ypaBHEHUS
4 [TokazarenpHas ¢pynknms. [lokasarenbHble 10 |
ypaBHEHHUS
5 Jlorapudmuueckast QyHKIHSL. 18 1
Jlorapudmuyeckue ypaBHeHHUs
6 Tpuronomerpudeckue BbIpa)KEHUS U ” 1
ypaBHEHUs
[TocnenoBaTeIbHOCTH U IPOTPECCUU 10 1
HenpepsiBable pynkiun. [IponsBonnas 20 1
9 [ToBTOpeHme, 0600IIEHUE, CHCTEMATH3 AU 5 )
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10 0




11 KITIACC

KoaunuyecTBO 4acoB

Ne HaumeHnoBanue pa3iesioB 4 TeM
w/n BpOrPAMMEI Beero KonTpoabubie | IlpakTuye
padoThI padoThI
1 I/ICCHG,Z[OBaHI:IC GYHKIMI ¢ TOMOIIBIO ” 1
MIPOU3BOTHON
2 [TepBooOpasnas u MHTETpaI 12 1
3 I'paduiku TpUroHOMETPUYECKUX (PYHKIIUHA. 14 i
Tpuronomerpuueckre HepaBeHCTBA
4 WppanmonansHbie, HoKa3aTelbHbIE U 24 1
norapuMuyecKrue HepaBeHCTBA
KommnekcHeie uncia 10 1
HarypanbHble u 1ienble yncna 10 1
CucTeMbl panoHaIbHBIX, HPPANMOHATBHBIX
7 MOKa3aTeNNbHbBIX U JIOrapu(pMUUIECKUX 12 1
ypaBHEHUN
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 000011IeHEe, CHCTEMATH3ALIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeck
padoThI

MHoO)ecTBO, onepaluy HajJ MHOKECTBAMH U
HUX CBOICTBa

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO
amnmapara s peleHus 3a1ad

Panronansabie unciia. OOBIKHOBEHHBIC U
JECATHYHBIE TPOOH, TPOLIEHTHI, OECKOHEYHbBIE
MEePUOIUYECKHE TPOOH

Pannonansubie yncna. OObIKHOBEHHBIE U

JIeCATHYHBIC IPOOH, TPOIICHTHI, OECKOHCUHBIC
nepuoanYecKre apoou

[Tpumenenue apoOelt U MPOLIEHTOB AJIs
peneHus NpUKIaJaHbIX 3a71a4

[Ipumenenue apobeli U MPOIECHTOB AJIs
pelieHust TPUKJIaIHBIX 3a7a9

JlelicTBUTeNbHBIEC YKCiIa. PallioHaabHEIE U
MppaurOHaJIbHbIE YUCIa

ApudmeTnueckue onepanum ¢
I[@f/iCTBI/ITGJ'IBHBIMH qucjaaMu

10

Moaynb AEHCTBUTENBHOTO YUCIA U €TI0
CBOMCTBa




11

[TpubnuxEHHBIE BEIYUCICHHS, IPABUIIA
OKpYIJICHUS, IPUKNKA U OLIEHKA Pe3yJIbTaTa
BBIYNCIICHUN

12

OCHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
IpOoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

OCHOBHbBIE METO/IbI PELLICHHS LIEJIbIX U
JpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/Ibl PEIICHHS 1IETIBIX U

JTPOOHO-pallMOHANIBHBIX YPaBHEHHH U
HEPABEHCTB

15

MHoro4yiIeHbI OT OJIHON TTEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ HeabIMu Ko PuImeHTaMu.
Teopema Buera

17
18

Pemenue cucrem TMHENHBIX YPaBHEHUN

Pemenne cucreM TMHENHBIX ypaBHEHUN

19

Martpuia cucTeMbl TMHENHBIX YPaBHEHUI.
Onpenenurens MaTpULBI 2X2, €ro
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpeaenurens MaTPUILBL 2X2, €T0
T€OMETPHUUYECKHI CMBICIT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAYEHUS

IIpuMeHeHue onpenenuTens s peIeHust
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemienue npukiagHbix 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHECHUM

23

24

25

Pemenue npukiaaHeIxX 3a7a4 ¢ HTOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN
KoHnTtponbHas pabora: "PannonanbHbie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JUHENHBIX ypaBHEHUN"

OyHKIHSI, CIOCOObI 3aaHusI PYHKIIHU.

Bzaumno oOparnbie pynkiuu. Kommnosurms

byHKIMMA

26

I'padux GpyHKIMU. DIeMEHTapHBIC
npeoOpa3oBaHus rpaduKoB GyHKINI

27

28

29

O0nacTh onpeeneHns 1 MHOXKECTBO
3HadeHni pynkuuu. Hymm QyHkimm.
[TpomMeXyTKH 3HAK TIOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuoanueckue ¢pynkuu. [IpomexxyTku
MOHOTOHHOCTH (PyHKIIUU

MakcuMyMBbl 1 MUHUMYMBI (DYHKIIHH.

HaubonbIiee 1 HauMeHbliee 3HAYCHUE
(GYHKLNU Ha IPOMEKYTKE

30

Jluneiinas, kBaapaTuyHasi U IPOOHO-
TuHeWHas GyHKuun

31

SHGMCHTapHOC HCCIICAOBAHUC U IIOCTPOCHUC

rpadukoB 3TuX QyHKUINN

32

3HGMCHTapHOC HCCIICAOBAHUC U ITOCTPOCHUC

rpaduKOB 3THX PYHKLIUI

33

CreneHsb ¢ 1IeJIbIM ITOKa3aTelieM. buHom




Hrrotona

CreneHb ¢ 1IeJIbIM ITOKa3aTelIeM. buHom

34 Herorona

15 CrenenHas GyHKIMS C HATypalIbHBIM U
1eNbIM nokaszarenem. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabdora: "CreneHnas QyHKIHSA.
E¢ cBoiicTBa u rpapuk"

37 ApudmeTrnaeckuit KOpeHb HATYPaTbHOU
CTEIIEHU U ero CBOMCTBA

13 ApudmeTrnueckuil KOpeHb HaTypalIbHON
CTEIEHU U €ro CBOMCTBA

19 [Ipeo6pa3oBanus YMCIOBBIX BBIPAXKEHUH,
COJIEpIKalINX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BEIPAKEHUIA,
CoJIeprKaliX CTENEHU U KOPHU

" [TpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoZIepXkKaIINX CTENEHU U KOPHU
UppanmonanbHble ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEMICHHs] UPPALMOHAIBHBIX
ypaBHEHUH
WppannonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUSI UPPALIMOHATIBHBIX
ypaBHEHUH
WppaunonaneHele ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEIIECHUs UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TEPEXOABI B PELIEHUH

UPPALMOHATIBHBIX YPAaBHEHUN




PaBHOCWIIBHBIE IEPEXOBI B PELICHUU

46 UPpalMOHAIbHBIX YPAaBHECHUN

47 PaBHOCUIIBHBIE TEPEXOABI B PELIEHUH
UPpaLMOHATIbHBIX YPaBHEHUM

43 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUH
UPpPalMOHAIbHBIX YPAaBHECHUN
CoiicTBa u rpad)uk KOpHS N-0ii CTETIEHU KaK

49 (byHKLIMU 0OpaTHOH CTENEHU C HaTypallbHbIM
NOKa3aTeNeM
CoiicTBa u rpaduk KOpHS N-0ii CTETIEHU KaK

50 (GYHKIIUM 00paTHOM CTENICHH C HATYPaIbHBIM
IIOKa3aTesieM
KoHnTtponbHas padora: "CBoiicTBa u rpaduk

51 KOpHS N-0¥ cTeneHu. MppanuoHaibHble
ypaBHeHus"

5 Crenens ¢ palMoHaIbHBIM IIOKA3aTENIEM U €€
CBOMCTBa

53 CreneHsp ¢ palMoHaJIbHBIM NTOKA3aTENIEM U €€
CBOMCTBA

54 Crenensb ¢ pallMOHAIBHBIM [TOKA3aTENIEM U €€
CBOMCTBA

55 [oka3zarenbHas (pyHKIMA, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUM 17151
peueHus: ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AT
pelIEeHNs] ypaBHEHUM

58 [TokazarenbHble ypaBHEHUS. OCHOBHBIE




MCTO/JbI PCHICHUA MOKa3aTCIIbHBIX ypaBHeHI/Iﬁ

ITokazarenbHbie ypaBHEHUA. OCHOBHBIE

59 1
METO/JIbI PEIICHUS TTOKA3aTEIbHBIX YPaBHEHUI

60 ITokazarenbHbie ypaBHEHUA. OCHOBHBIE |
METO/IbI PEIIeHHUs TOKA3aTEIbHBIX YpaBHEHUN

61 Konrponsnas padora: "[loka3atenbHas 1
¢bynkuus. [TokazaTenpHble ypaBHEeHUS"

62 Jlorapudm yucna. CroiicTBa norapudma 1

63 Jlorapudwm uncna. CoiicTBa orapudma 1

64 Jlorapudm ymncna. CBoiicTBa morapudma 1

65 JlecsTuHble U HATYypalbHBIE Jorapu(MbI 1

66 €CATUYHBIC U HATypaJIbHBIE JIOTapUPMBI 1

y

67 [TpeoOpazoBaHue BeIpAKEHUIA, COAEPIKAIIINX 1
norapudmbl

68 [IpeobpaszoBanue BeIpaXxeHUM, COIEPIKAIINX i
aorapudmbl

69 [TpeoOpazoBaHue BeIpAKEHUIA, COAEPIKAIINX 1
aorapudmbl
Jlorapudmuueckas ¢pyHkius, e€ CBOCTBa U

70 ’ 1
rpaduk

71 Jlorapudmuueckas ¢pyHkIus, €€ CBOICTBa U |
rpaduk
Hcnonb3oBanue rpaduka GyHKIUN A5

72 Y 1
pellIeHNs] ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHEHU I

74 Jlorapudpmmueckne ypaBHeHns. OCHOBHBIE 1

y




METOJIbI PEIICHUS JIOTapU(PMUICCKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI peIIeHUs JIorapu(pMUIECKUX
ypaBHEHUH
Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE

76 METObI pellieHus JJorapu(pMUUECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUN
JOrapu(pMHUUECKUX YpaBHEHUH

ABHOCHJIbHBIE [IEPEXO/Ibl B PEIICHUN

78 P
Jorapu(pMUYECKUX yYpaBHEHUN
KonTtponbnas pabota: "Jlorapupmudeckas

79 P P p
¢ynkuus. Jlorapupmuaeckue ypaBHeHUs"

20 CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC
YKCIIOBOIO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC Y KOTAHT'€HC
YHCIIOBOTO apryMeHTa

2 ApKcUHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCIIOBOIO apryMEHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,

84 ONpeJIeJICHUE TPUTOHOMETPUYECKHUX
(GYHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 ONpeAeICHUE TPUTOHOMETPUUECKUX

(GYHKIMI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [TpeoOpa3oBaHue TPUrOHOMETPUUECKHX 1
BBIPAXKEHU

01 [Ipeobpa3oBanre TPUTOHOMETPUIECKUX i
BBIPaXECHU

9 [TpeoOpa3oBaHue TPUTOHOMETPUUECKHX 1
BBIPAXKECHUU

93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKHX 1
BBIPAXKEHUI

94 Pemrenne TpuroHoMETpUYECKUX YPABHEHUI 1

95 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemenne TpuroHoMeTpuueCKUX ypaBHEHHUM 1

97 Pelrenne TpUroHOMETPUUECKUX YPABHEHUN 1

98 Pemrenne TpuroHoMeTpUYECKUX YPAaBHEHUI 1

99 Pelienne TpuroHoMeTpHUUECKUX YpaBHEHUI 1

100 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1
KonrtponsHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YPABHEHUS "
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS

102 1ocJie1oBaTenbHOCTe . Meron 1
MaTeMaTHYECKON UHTyKIIUU

103 MOHOTOHHBIE Y OTPaHUYEHHBIE 1

nOoCJICA0BATCIIbHOCTH. I/ICTOpI/IH aHalJli3a




OECKOHEYHO MAaJIBIX

104 Apudmerraeckast Iporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoHneuHo yObIBatomiasi reoMeTpruuecKas
nporpeccust

107 CyMMa OeCcKOHEUYHO yOBIBaromei
F€OMETPUUYECKON TPOTPECCUU

108 JIMHEeWHBIN U SKCTIOHEHIMATIbHBINA POCT.
Yucno e. DopMya CI0KHBIX TPOLEHTOB

109 JIMHEWHBIN ¥ S3KCITOHEHITUAIBHBIA POCT.
Yucno e. DopMya CI0KHBIX TPOLEHTOB

110 Hcnonb3oBaHue MPOrpeccuu AJisl peLIeHUs
peaNIbHBIX 3aJa4 IPUKIIAJHOTO XapaKkTepa

11 Kontponbnas padora: "IlocienoBareabsHOCTH
u nporpeccun”

112 HemnpepoiBHble GYHKIIMN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPapUKOB
byHKIMI

114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meto MHTEPBAJIOB JIJIs1 PEICHUSI HEPABEHCTB

117 Metoa MHTEpPBAJIOB [IJIs PELICHUSI HEPABEHCTB

118 Meron UHTEPBAIIOB I PELICHUS HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPBIBHBIX

GYyHKIMH U1 pelieHus 3a1au




[IpuMeHeHne CBOKCTB HENPEPBIBHBIX

120
byHKIM U1 pelieHus 3a1au

121 [lepBas u BTOpast npou3BOIHBIC PYHKIUU

122 Onpenenenue, reoOMETPUYECKUNA CMBICTT
MIPOU3BOHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOJTHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduky
byHKITUN

125 YpaBHeHHe KacaTeIbHOU K rpaduKy
byHKIIMN

126 [Ipou3BoHBIC AIIEMEHTAPHBIX (PYHKINH

127 [Tpou3BoIHBIE 3TIEMEHTAPHBIX (PYHKIIUIT

128 [Tpon3BoHAS CyMMBI, TPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3HIINU (PYHKIUH

129 [TpousBoHAs CyMMBI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINU (PYHKIIUH

130 [Tpou3sBoiHAst CyMMBI, TPOU3BEICHNU,
YaCTHOTO ¥ KOMIIO3ULUH (PYHKITHI

131 KonTtponbsnas padora: "IIpousBoanas"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

133 [ToBTOpEeHME, 0000IICHNE, CHCTEMATH3AIUS
3HaHuil: "OyHkun"

134 Hrorosast koHTpOIBHAsS paboTa

135 Hroroas koHTpoOJIbHASA paboTa

136 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacosB

Bcero

KonTpoabHbie
padoThI

IpakTn4yeckm¢
padoThI

[TpumeneHre NpoOU3BOAHOMN K
UCCIeIOBaHUIO (PYHKIIHH Ha
MOHOTOHHOCTH ¥ 9KCTPEMYMBbI

[IpumeneHnne TpoOU3BOIHON K

UCCIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBbI

[IpuMeHeHne npou3BOJHON K
HCCeA0BaHUIO (DYHKIMI HA
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHON K
HCCe0BaHUIO (QYHKIIMIN HA
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne Npou3BOJHON K
HcCce0BaHuI0 (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprmeneHre npou3BOAHOM K
UCCIIeIOBaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoOJIBIIETO U

HAaMMEHBIIETO 3HAYCHUS HENPEPBIBHOU

(bYHKINU Ha OTpE3Ke

Haxoxnenne HanOoJIbIIIETO U




HAaUMEHBIIIErO 3HAYEHUS HETIPEPHIBHOM
(GYHKLINU Ha OTpe3Ke

Haxoxnenne HanOoOIbIIIETO U
HaWMEHBILIETO 3HAYCHUS] HEMPEPHIBHOM
(bYHKINHU Ha OTpE3Ke

10

11

Haxoxnenne HanbospIIero u
HaMMEHBIIETO 3HAUYCHHUSI HETIPEPHIBHOM
(GYHKINU Ha OTpE3Ke

HaXO)K,I[CHI/IC HauOOJBIIErO U

HAUMEHBIIIETO 3HAYEHUS HETIPEPHIBHOM
(GYHKIIUU Ha OTpe3Ke

12

Haxoxneune HanOoJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
(GYHKIIUU Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOAHON IS
HAXO0X/IEHUSl HAaWIy4Ilero peuieHus B
MPUKJIATHBIX 3a7auax

14

[IpumeneHnne TPOU3BOJHOMN NS
HaXO0XJAEHUS HAWTYYLIEro PEIICHHS B
MPUKJIAJAHBIX 3a7a4ax

15

[IpumeneHne nporu3BOAHOM ISt
OIIPEEIIEHUSI CKOPOCTU U YCKOPEHHUS
mpolecca, 3a1aHHoro GopMyIoil WiH
rpaduxkomM

16

[Ipumenenne nporu3BOIHOM ISt
ONpeEIeHUS] CKOPOCTU U YCKOPEHUS
npoiiecca, 3alaHHOro GOpMYIIOH UK
rpapuKoM




17 Kommnozumms GpyHKImii

18 Kommozurus ¢hyHKimii

19 Kommnozumms GpyHKImii

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INIOCKOCTH

)1 I'eomerpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOM MJIIOCKOCTH

2 KonTponbHas pabota: "UccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOTHON"

7 ITepBooOpazHasi, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

24 IlepBooOpasHble y1eMEHTapHbBIX (QYHKIHH.
ITpaBuia HaXOXXJEHUS IEPBOOOPA3HBIX

)5 [TepBooOpazHbIe 2IeMEHTAPHBIX (PYHKITHH.
[IpaBuiia Hax0Xk/1eHUsI IEPBOOOPA3HBIX

%6 WNurerpan. I'eomeTpruuecKuii CMBICI
UHTETpasia

7 Boruncnenue onpeaenéHHOro MHTerpaia
o popmyne HproTona-JIeliOHuIa

73 Brruucnenue onpenenéHHoro HHTerpaia
o popmyne HoroTona-JleliGHuma

29 [TpuMeHeHHe UHTErpasia sl HaX 0K ICHHS
ioniaied IIocKux Guryp

30 [TpuMeHeHHe MHTErpalIa s HaXOXKICHUS
00BbEMOB r€OMETPUYECKUX TeI

31 [Tpumeps! pemenuit nuddepeHImanbHbIX

ypaBHEHUH




[Tpumeps! pemennii quddepeHnnarbHbIX

32 .
ypaBHEHUU
MaremaTnyecKkoe MOIEIIUPOBAHUE

33 peanbHBIX MPOLIECCOB € MTOMOIIBIO
muddepeHInanbHbIX YpaBHEHUH

14 Kontponbnas padora: "IlepBooOpasnas u
uHTerpan"

15 Tpuronomerpuueckue QyHKINU, UX
CBOICTBa U rpaduKu

16 Tpuronomerpuueckue QpyHKINH, UX
CBOWCTBA U TpapuKu

17 Tpuronomerpuueckue QpyHKINU, UX
CBOICTBa U rpaduKu

13 Tpuronomerpuueckue GpyHKINH, UX
CBO¥CTBa U TpaduKu

19 Tpuronomerpuueckue GpyHKINH, UX
CBOWCTBA U TpapuKu
O160p KOpHEH TPUTOHOMETPUUECKUX

40 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YpPaBHEHUI C IOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX

YpPaBHEHUH C TOMOUIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pemenue TpuroHOMeTpUYECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpuUeCKNX
HEPaBEHCTB

47 Pemenne TpUroHOMETpUUYECKUX
HEPaBEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHIHA.
Tpuronomerpudeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTebHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapu(pMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PELICHUS
jorapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

Jorapu(pMUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI pCHICHUA

> UppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppanvoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/1bI PELLICHUS
UppalMOHATIBLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI peIICHNUS
UpPpaMOHAIBHBIX YPaBHEHUN
6 I'paduueckue MeTo bl peLIeHUs
UppalMOHATIBHBIX YPaBHEHUN
63 I'paduueckue MeTOBI peIICHNUS
ITOKa3aTeJIbHBIX YPAaBHEHHUN
64 I'padrueckue METOIBI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo B! peLIeHUs
Jorapu(pMHUUECKUX YpaBHEHUH
66 I'paduueckue MeTOIbI pEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTObI peLICHUs
norapu(MUIECKIX HEPABEHCTB
I'paduueckue MeTObI peLICHUs
68 MOKa3aTeIbHbIX U JIOrapu(pMUUECKUX
ypaBHEHUNI
I'padpuueckue MeTob! peLeHns
69 MOKa3aTeIbHbBIX U JIOrapu(pMUUECKUX

ypaBHEHUN




70

I'padmyeckue MeToabl perieHUs
MOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbl perieHus
MOKA3aTENbHBIX U JIOTApU(PMUIECKUX
HEPABCHCTB

72

73

KoHnTtponbHas pabora: "HppanroHaabHbIC,
MOKa3aTelbHbIE U JIorapupMUUecKue
HepaBeHcTBa"

KommuiekcHble uncna. Anredpanyeckas u

TpUTOHOMETpHUECcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHclia

74

KommuiekcHble uncna. Anredpanyeckas u
TpUTOHOMETpHUECcKast (POPMBI 3aITUCH
KOMIUTIEKCHOTO YHClia

75

Apudmerrueckue oneparuu ¢
KOMIIVIEKCHBIMHU YK CJIaMU

76

77

ApubmeTndeckre oneparuu ¢
KOMILJIEKCHBIMU YUCIaMHU

N300paxeHre KOMIIEKCHBIX YHCeN Ha
KOOPAMHATHOU INIOCKOCTH

78

N306paxeHre KOMIJIEKCHBIX YKCeN Ha
KOOPAWHATHOW INIOCKOCTH

79

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

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4KCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCII AJIA




penieHus GU3NIECKUX U TEOMETPHUSCKUX
3aza4

Konrponsnas padora: "KomrmekcHbie

82 |
qyucia

83 HarypanbHble 1 1ienplie yncia

84 HarypanbHble u nienble yncia

g5 [IpumeHeHre NpU3HAKOB JIETUMOCTH
LEJBIX YUCEeIl

26 [IpuMeHeHue MPU3HAKOB JACITUMOCTH
LEJBIX YUCEIl

27 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
uensix yucen: HOJl 1 HOK

28 [IpuMeHeHne MPU3HAKOB AEITUMOCTH
nenbix yncesn: HOJ[ u HOK

29 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
LENBIX YUCeI: OCTaTKU MO0 MOAYIIIO

90 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKU M0 MOJIYJIIO
[IpuMeHeHne MPU3HAKOB AEIUMOCTH

91 LEJIBIX YKcell: anroput™ EBkinaa ans
pelieHus 3aay B LENbIX YACTaX

90 KonrponsHas pabdora: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTb YPAaBHEHHMI.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YPAaBHEHHI.

PaBHOCHIBEHBIEC CHCTEMBI M CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAJIbHBIX YPAaBHEHUM

OCHOBHBIE METO/bI PELICHUS CUCTEM U
96 COBOKYITHOCTEH UPpAIIMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
98 COBOKYIHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(pMUIECKUX
YpaBHEHUH

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
100 COBOKYITHOCTEH JIOrapu(pMuIecKux
YpPaBHEHUI

[IpuMeHeHne cucTeM K pEeLIECHUI0
MaTeMaTHYECKUX 3a7ad U 3a1a4 U3

101 pa3NIUYHbIX 00JIaCTe HAYKH U peaslbHOU
KU3HU, UHTEpIpETaL|s 10Ty YEeHHbBIX
pE3yJIbTaTOB

IIpuMeHeHrEe CUCTEM K PELIEHUIO
MaTeMaTHYECKUX 3a7ad U 3a1a4 U3

102 pa3NIUYHBIX 00JIacTe HAYKH U pealbHOU
KU3HU, UHTEPIpETaLUs 10TyYEHHbIX

pe3yJIbTaToB




[IpMeHeHrEe HEPABEHCTB K PEILIEHUIO
MaTeMaTHUYeCKUX 3aJay 1 3a]a4 u3

103 pa3IMYHBIX 00J1aCTEH HAYKU U pealbHOM
KU3HU, MHTEPIPETAIHs TOTyYeHHbBIX
pe3yNbTaToB
KonTponbnas padota: "Cucremsr

104 paIoHaIbHBIX, HPPALIUOHATIBHBIX
MOKA3aTeNbHBIX U JTOrapu(hMUIECKUX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmonansHbie HEpaBeHCTBA C
napameTpamu

107 PanmonaneHbie CUCTEMBI C TApaMeTpaMu

108 WppanmonansHele ypaBHEHUS,
HEPAaBEHCTBA C TapaMeTpaMu

109 HppaumoHanpHble CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS], HEPAaBEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHS,
HEPABEHCTBA C IIapaMeTpaMHu

113 Jlorapudmuueckre cuCTEMBbI €
napameTpamu

114 TpuronomeTpudeckue ypaBHEHHUs €
napameTpamu

115 Tpuronomerpuueckre HepaBeHCTBa €

napameTpamu




116 TpuronomeTpuyecKre CUCTEMBI C
napaMeTpamMmu

[TocTpoeHue u uccnenoBaHue
117 MaTEMaTHYECKHUX MOJENIEH peaabHbIX
CUTYALM C IOMOILBI YPABHEHUM C

napameTpamu

ITocTpoenue u nccnenoBanue
1138 MaTE€MaTHYECKUX MOJEJIEH peanbHbIX
CUTYAIM C IOMOIIBI CUCTEM YPABHEHUI

C IapaMeTpaMu

HOCTpOGHI/Ie U UCCIICOOBAHUC

119 MaTEMaTUYECKUX MOJEINIEH peaJbHbIX
CUTYAaIU C IOMOIIBI CUCTEM YPAaBHEHUI

C rmapaMeTpaMu

120 KonrponsHas pabora: "3agauu c
napamerpamu”

121 [ToBTOpenue, o600IEHHE,
cUCTeMaTu3auus 3HaHui: "YpaBHeHus"

122 [ToBTOpenwue, 0600mIeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenwue, 06001IIEHNE,
123 CUCTEMAaTH3alus 3HaHUi: "Y paBHEHUs.
Cucremsl ypaBHeHHI"

[ToBTOpenwue, 06001IIEHNE,

124
cucreMarn3auus 3HaHui: "HepaBeHnctsa"

125 [ToBTOpenue, 0600IECHHE,
cucrtemaTuzaius 3Hanui: "HepaBencrsa"

126 [ToBTOpenwue, 06001IIECHNE,




cuctemaTtuzanus 3uanuii: "HepaBencrra"

[ToBTOpenme, 0600MICHNE,

127 cucreMaru3auus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHmE, 0600MICHHE,
128 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpEHME, 0000IICHHE,
129 cuctematuzanus 3HaHuii: "[IpousBoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenwue, 0600IICHNE,
130 cucreMaru3auus 3HaHui: "VHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenwue, 0600IIeHHE, !
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 06001IIEHHE, |
cucreMaTtu3anus 3Hanui: "Oynkuun"
133 [ToBTOpenwue, 0600IIeHHE, !
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
134 WroroBas koHTposibHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, 0600IICHHE, |
cHCTEMAaTH3aINs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITIPOT'PAMMBbBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

1

HpOBepﬂeMbIe NPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0]71 NnmporpamMmasl CpeaHETO 06]]161"0 06pa30BaHI/Iﬂ

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATUSMM: pALUMOHAIBHOE U JIEHCTBUTENIBHOE YUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS TPOOb, POLIEHTHI

1.2

1.3

BemonsaATe  apudmeTrnyeckue  OmepanM € pPAlMOHAIBHBIMH U
JICHCTBUTEIIbHBIMU YHCIIAMH

BreimonaaTs HpI/I6J'II/I)KéHHBIC BBIYHCJICHHUA, UCITOJIB3YA IIpaBHJIa OKPYTJICHUA,
ACJIaTh IPUKUJKY U OLCHKY pE3yJIbTaTa BBIYMCIICHHUI

1.4

OnepupoBaTh NOHSTUSAMU: CTENEHb C LIEJBIM IOKA3aTENEeM, CTaHJapTHAas
dopMa 3amucH JEHCTBUTEIBHOTO 4YMCIAa, KOPEHb HATYpaJbHON CTENEHHU;
UCIIOJIb30BaTh MOJIXOASINIYI0 (OpMY 3alMCU JIEHCTBUTENBHBIX YHCET IS
pelIeHUs IPAKTUYECKUX 3aa4 U NIPEACTaBICHUA JAaHHBIX

1.5

OnepupoBarh NOHATHAMH: CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOIO YIIIa;
UCIOJIB30BaTh  3allMCh  IPOM3BOJIBHOIO  yIjia  4Yepe3  oOpaTHbIE
TPUTOHOMETpUYECKHE (QYHKIINU

2.1

YpaBHEHUs 1 HEPABEHCTBA

OnepupoBarh MOHATUAMM: TOXKAECTBO, YpPAaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMOHAIIBHOE, MppalyoOHaJIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

2.2

BoinonHATe npeoOpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUM U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHMS

23

24

BeinonHATe npeobpa3zoBaHusl LEJBIX, PALMOHAIBHBIX M HPPALMOHAIBHBIX
BBIDAKEHMM W pelmaTb OCHOBHBIE THIIBI LEJbIX, PAalUOHAIBHBIX U
VPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHATs ypaBHEHHMS M HEPABEHCTBA JUIA PEIICHUS MaTEMaTUYECKHUX
3ajlay M 3aJa4 U3 pa3IMuHbIX 00JacTell HayKu U peaabHOM KU3HU

2.5

MopenvupoBaTh pealbHBIC CUTyalldd Ha S3bIKE aireOphl, COCTaBISATH
BBIPAXXEHHUSI, YPABHEHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4yH, UCCIEAO0BATh
MOCTPOCHHBIE MOJICTU C UCIIOJIb30BAaHUEM ammapara anreopsl

@YHKIUU U TpaduKu

3.1

OnepupoBaTh NOHATUAMU: (QYHKIHS, COCOOBI 3a7jaHus GYHKINHU, 00JIacTh
ONpeNeIeHus] W MHOXKECTBO 3HayeHMH (QyHKuuM, rpaduk ¢yHKIUH,




B3aUMHO 00OpaTHbIC PYHKLIUU

OnepupoBaTh MOHATUSIMH: YETHOCTH W HEUETHOCTh (YHKIMH, HYJIU

32 (GYHKITIH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpadguku GyHKIUI 11 pelICHUs] YPAaBHCHHIMA
34 Crpoutb 1 unTath rpaduKu JTUHEHHON (QYyHKIMH, KBaAPATUYHON (PYHKIINH,
CTETICHHOH (DYHKIIMH C TEJIBIM ITOKa3aTelieM
HcnonwszoBaTh rpaduku (QyHKUMHA 711 HUCCIENOBAHMS IPOLIECCOB U
3.5 3aBUCUMOCTEH MpU PEIICHHH 3aJad U3 APYruX YYeOHBIX MPEIMETOB H
pealbHOM KU3HHU, BBIPAXKATh (DOPMyIaMH 3aBUCIMOCTH MEXK/y BETUYHMHAMU
4 Hauana MmaremaTrnueckoro aHanusa
41 OnepupoBarh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas |
' reoOMEeTpUYECKas MPOTrpeccuu
49 OnepupoBarh TOHATUSAMHU: OECKOHEUHO YOBIBarOIIasi TreoMeTpUYecKast
' nporpeccusi, cymma 6eCKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM Mporpeccun
4.3 3aiaBaTh MOCIEIOBATEIHBHOCTH PA3TUYHBIMU CIIOCOOAMHU
44 Hcnonb3oBaTh CBOMCTBA MOCJENOBATEIBHOCTEH U MPOrpPEecCUd  Jist
' pelIeHust pealibHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHoecTBa U JTIOTUKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOKECTBO, OTIEPAIIMH HAJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaT g ONUCaHUA
5.2 pealbHBIX MPOIECCOB U SBJICHUM, TPU PEIICHUH 3a7a4 U3 APYTUX Y4eOHbIX
MIPEMETOB
53 OnepupoBarh  TMOHSATUSAMH:  ONpENEICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon =
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NMPoBePsSIeMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus
pe3yabTarTa
1 Yucna v BBIYUCIECHUS
OnepupoBaTh MOHATHSMH: HaTypajdbHOE, II€J0€ YHCIO; HCIOIb30BaTh
1.1 NPU3HAKA JEIIUMOCTH MENBIX YHCEN, Pa3JIOKCHWE YWCIa Ha IPOCTHIE
MHOXKHUTEIHN JIsl pEeLIeHus 3a/1a4
1.2 OnepupoBaTh NOHATHUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBarth MOHATHSAMH: JorapudM 4YHcla, ASCSITHYHBIE U HATypalbHbBIE
' sorapumMbl
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpumeHaTh CBOWMCTBA CTENEHW [UIsl TPeoOpa3oBaHUS  BBIPAKEHUH,




ONCpHUpOBATh TMOHATUAMHU: II0KA3aTCIBHOC YPABHCHHUC W HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.2

BremonHaaTe mpeoOpa3oBaHUs BBIPAKEHHH, COJEPXKAIIUX JIOTapU(MBI;
OTIEpPUPOBAThH TMOHATUSAMU: JIOTAPUPMHUECKOE YPAaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THIIBI JIOTAPU(PMHUUYECKIX YPAaBHEHUH U HEPAaBEHCTB

23

HaXO,I[I/ITB PCUICHUA HpOCTCﬁIHPIX TPUT'OHOMCTPUYICCKUX HCPABCHCTB

24

OnepupoBaTh NOHSATUSAMM: CUCTEMA JMHEWHBIX YpaBHEHUH U €€ pelleHUE;

UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHCHHH JUTSl PEIICHUS TPAKTHUCCKUX
3a1a4

o

2.5

Haxonuts pemieHus npoCcTeHmxX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX
YpPaBHEHUU U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB pCajiIbHbIC CHUTyallUKM Ha A3BIKC aJ'II‘C6pBI, COCTaBJIATHb
BBIPpAXXCHUA, YPABHCHHUA, HCPAaBCHCTBA M CHCTEMbI II0 YCIIOBHUIO 3aJadyu,
HCCICO0BATh NOCTPOCHHBIC MOACIIN C UCITOJIb30BAHUCM allriapara aJIF€6pBI

DyHKIMU U Tpadukn

3.1

OnepupoBaTh MOHATUSAMH: TEpPHOAMYECKAass (QYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHH, TOYKH HKCTpeMyMa (pyHKUWHU, HauOojbliee M
HavMEHbIIIee 3HaYeHHs (YHKIUK HA TPOMEXKYTKE; HCIOIB30BATH WX IS
uccrnenoBanus QyHKIMH, 33JaHHON Tpa@uKOM

3.2

33

OnepupoBaTh HOHSATHSIMH: TpaQUKH NOKA3aTENBHOM, JIorapu()MUIECKOH U
TPUTOHOMETPUYECKHX (DYHKIUI, un300pakaTh WX Ha KOOPAMHATHOMN
IUIOCKOCTH M UCIIOJIB30BAaTh JUIsSl PELICHUS] YPAaBHEHUN U HEPABEHCTB

N300paxarh Ha KOOPAMHATHOM MIOCKOCTU TpaduKy TMHEUHBIX ypaBHEHUIN
Y UCTIOJIb30BaTh UX JIJISl PEUICHHs CUCTEMBI JMHEHHBIX ypaBHEHUN

3.4

Ucnonp3oBate rpaduku  QyHKIUNA U1 UCCICNOBAHUS TPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUTLINH

4.1

4.2

Hauana MmaTemaTuueckoro aHajinsa

OnepupoBaTh NOHATUSAMU: HENpepbIBHAs (PyHKIMS, TPOU3BOIHAS (PYHKIIUH;
UCIIOJIb30BaTh I'€OMETPUUECKUN U (PU3MUECKUI CMBICI MPOU3BOAHON IUis
peleHus 3aga4

HaxomuTh  MpOW3BOAHBIC  3JEMEHTApHBIX  (DYHKIMA,  BBIYHCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO (PYHKIIHI1

43

Hcnonp30BaTh  NMPOW3BOAHYIO U HCCIEOBaHUS  (PyHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMCHATH PE3YyJbTAaThl MCCICAOBAHHA K
MOCTPOEHHUIO rpapuKOB

4.4

Hcmons30BaTh MPOU3BOAHYIO I HAXOXKACHHUA HAWIYUHICTO PCUHICHUA B
MMPUKJIAAHBIX, B TOM YUCJIC CONUAJIIbHO-9KOHOMHNYCCKUX, 3ala4ax

4.5

OHepI/IpOBaTB IIOHATHUAMU nepBoo6pa3Ha${ U HUHTCrpaJl; IIOHUMATb
FCOMCTpI/I‘-ICCKI/Iﬁ n (I)I/I3H‘{CCKI/II>'I CMBICJI UHTCIpaJia

4.6

Haxoauts nepBooOpa3Hble 37IEMEHTAPHBIX (PYHKIIUH, BBIUUCIATH HHTETPal
no popmyne Horotona — JleitOnuna




4.7

Pemarn MNPUKIAAHBIC 3a1a4d, B TOM YHCJIC COIMAIBHO-3KOHOMHUYCCKOTO ¥

(bU3UIECKOro XapakTepa, CpeICTBAMH MAaTEMaTHIECKOTO aHAIIN3a




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMbe/i IJIEMEHT COACPRKAHUSN

Koxn
1 Yucna 1 BBIYUCICHUS
PannonaneHble  uyncna.  OOBIKHOBEHHbIE M JIECATUYHBIE JIpOOM, MPOLIEHTHI,
L1 OeCKOHEYHBIC TTePUOIUYECKHE IpoOU. AprudMeTHIECKHE ONepaIii C palliOHATHHBIMH
' YUCJIaMH, PeoOpa30BaHUs YHCIIOBBIX BeIpakeHUH. [I[puMmenenue npobeii v MpoIeHTOB
JUISl PEILICHUS IPUKIIAHBIX 3a/1a4 U3 Pa3JINYHbIX OTpaciaey 3HAHUN U peabHON KU3HU
JleiicTBuTenbHbIC Yrca. PanoHabHBIC U HppAllMOHATBHBIC YHCa. APUPDMETHICCKIEC
1.2 = omepauuu ¢ AeWCTBUTENbHBIMU 4HCIaMU. [IpuOmykEHHBIE BBIYUCICHMS, IpaBUIIa
OKpYIJICHUS, IPUKH/IKA U OLIEHKA Pe3yJIbTaTa BBIYMCICHUN
Crenensb ¢ nenbM nokasateneM. CranaapTHas popma 3arucH IeHCTBUTEIBHOTO YHCTIA.
1.3 Ncnonb3oBanne moaxoasimeid (opMbl 3alUCU JICHCTBUTEIBHBIX YHCEN IS PEIICHUS
IPAKTUYECKUX 33a4 U NPEACTaBICHUS TaHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JIeHCTBUS ¢ apupMETHYECKUMHU
' KOPHSIMU HaTypaJbHOM CTENIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOIO apryMeHTa
2 YpaBHEHHs U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHuUsS
29 [TpeoOpazoBaHue TPUTOHOMETPUUECKHUX BbIpaxeHHiH. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyIbI
23 VYpaBHeHHe, KopeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WUHTCPBAJIOB
2.4 | Pemenue Henblx U JpoOHO-pALlMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemrenne nppanvoHaNbHBIX YPABHEHUN U HEPABEHCTB
2.6 = PemeHue TpUroHOMETPUUYECKUX YPAaBHEHUM
27 [IpumeneHue ypaBHEHUH 1 HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a/1a4 U 3a]1a4 U3
' pa3IUYHbIX 00JacTel HAyKU U peasIbHOM JKU3HU
3 OyHKIUH U TpapuKH
31 Oynkius, crnocodbl 3amaHus ¢yHkuuu. I'padux ¢ynkumu. BsanmHO o0OpaTHBIC
' (GyHKIUH
10 Ob6nacte ompenenaeHuss M MHOXECTBO 3HaueHWd ¢yHkuuu. Hymm @QyHkumu.
' [TpoMexyTkH 3HaKOMOCTOSAHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIMH
33 Crenennas GyHKLUS C HATYpaJbHBIM M LIEJIBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU

3.4

TpuronomeTrpudeckasi OKpPYKHOCTb, OIpeAeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOI'O apryMEHTa

Hauvana MmateMaTtuyeckoro aHaansa

4.1

IlocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIEAOBATEILHOCTEH. MOHOTOHHBIC
IOCJICIOBATEIIFHOCTH

4.2

ApudmeTrnueckas U TreoMeTpuueckas Tmporpeccuu. beckoHeuHo yObIBaroImas
reomeTrpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPHYECKOM
nporpeccud. Popmysia CHOXKHBIX NPOLUEHTOB. MCHONb30BaHUE NPOTrPECCHH ISt
pelieHus peajbHbIX 3a1a4 IPUKIaAHOr0 Xapakrepa

MHoOKeCTBa H JIOTHKa

5.1

MHoxecTBO, omepauuu Haa MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO —anmapara JuUisd ONHUCAHUS PpPealIbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUU 33129 U3 JPYTUX YYEOHBIX MTPEIMETOB

5.2

OnpeﬂeneHHe, TCOpEeMa, CICACTBUEC, 10OKA3aTCILCTBO

11 KIIACC

Kox
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUS
Yucna ¥ BBIYMCIICHUS

HaTypaJ'IBHHe U O CJbIC YHCIIA. HpI/I3HaKI/I JCINUMOCTH LECJIBIX YUCCII

1.2
1.3

CremneHs ¢ palmoHaIbHBIM MOKa3aTeseM. CBONCTBA CTENEHU

Jlorapudm uncna. JlecaTUUHbIE U HaTypallbHbIE JIOTapu(MBI

2
2.1

YpaBHEHHsI U HEPABEHCTBA

[TpeoOpazoBanue BBIpAXKEHU, COAEPIKAIINX JIOTapU(PMBI

2.2
23

[Ipeo6pa3oBanue BbIpaXeHHM, COIEPIKALIUX CTEIIEHH C PALlMOHAIBHBIM I10Ka3aTeIeM

HpI/IMepH TPUTOHOMCTPUUICCKHUX HCPABCHCTB

24
2.5

IlokazarenpHbIC YpaBHCHHA U HCPABCHCTBA

Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA

2.6

CucreMbl TUHEMHBIX YpaBHEHUHN. PellleHne npuKkiIaaHbIX 3a/1a4 ¢ IOMOIIBIO CUCTEMbI
JIMHENHBIX YPABHEHUHN

2.7

2.8

CucreMbl ¥ COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUH 1 HEPABEHCTB

HpI/IMeHeHHe ypaBHeHHﬁ, CHUCTCM U HCPABCHCTB K PCHICHUIO MATCMATUYICCKUX 3a/1a4q
U 3a7a4 U3 pa3JINYHbIX oOacreit HAayKH U peaﬂBHOﬁ KHU3HHU

3.1

OyHKIMU U Tpaduku

Oynkuus. I[lepuoanyeckne ¢yHkun. [IpoMeXyTKM MOHOTOHHOCTH (YHKILHUH.
MakcumymMbl ¥ MHHUMYMBI (yHKIMH. HaumOoinbllee M HauMeHbllee 3HAYCHUE
(GYHKLINU Ha IPOMEXKYTKE

32

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpaduKu




33

[oxa3zaTenbHas u norapudmMuueckas GyHKIUU, UX CBOMCTBA U rpaduku

34 Hcnonb3oBanue rpadgukoB GyHKIMN 7151 pEIICHUs] YPaBHEHUN 1 TMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIUH IS KCCIIEAOBAaHUS IPOIIECCOB U 3aBUCUMOCTEHH,
3.5 KOTOpbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 JAPYTUX Y4eOHBIX MPEAMETOB H
peanbHOM KU3HU
4 Hauaya maTeMaTnueckoro anajimsa
4.1 HenpepsiBable hyHKIHH. MeTO HHTEPBAJIOB ISl PEIIICHUSI HEPABEHCTB
4.2 [IpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT IPOU3BOJHOMN
43 [TpousBoaHbie 3neMeHTApHBIX (PyHKUKUNA. DOpMyIBl HAXOXKICHUS IPOU3BOIHOM
’ CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHIA
[IpumeHeHrne MTPOU3BOJHOW K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KCcTpeMyMbl. Haxosk/ieHne HanOOJbIIEro W HAaMMEHBINETO 3HaueHUs (YHKIMH Ha
OTpe3Ke
[IpuMeHeHne MPOU3BOIHOM JIJIsT HAXOXKACHHUS HAMTYUIIETO PEIICHUS B MPUKIIATHBIX
4.5 3amadax, JUIS OMNpEIeNIiCHHs CKOPOCTH TpoIecca, 3aJaHHOro (QOpMYIJION wiu
rpagukom
4.6 [TepBooOpa3nas. Tabmuma mepBooOpa3HBIX
47 WuTerpai, ero reomeTpudeckuii u pusnueckuil cMpici. Berancienue uHTErpaia mno

dbopmyne Herotona — JleliOnuma




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

VYV4ueOHuK:

Mep3msik A.T'., Homuposckuii JI.A., TTonskoB B.M./mox pea.Ilogonsckoro B.E. Anrebpa u
Havayia Maremaruueckoro ananusa 10-11 kmacc (0a30BbIi U yrayOJeHHBIN YPOBHH)
[Ipoceemenue 2025

Mepsnsk A.I'., Homuposckuii [[.A., [Tonskos B.M.MatemaTtuka ['eomerpus (yriyOaeHHBII
ypoBenb)1 1 kinacc M. [Ipocsemenue 2025

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

Mep3msik A.T'., Homuposckuii JI.A., [TonskoB B.M./mox pea.ITogonsckoro B.E. Anrebpa u
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INOACHUTEJBHASA 3AIINCKA

['eomerpust siBasieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
o011iero oOpa3oBaHus, TaK KaK 00€CIeYnBaeT BOZMOXKHOCTh U3YUEHUS TUCITUTLINH
€CTECTBEHHO-HAYYHON HAINPABIECHHOCTH W MPEAMETOB T'yMaHUTApPHOIO IMKJIA.
[Tockonmpky  JOrMYeCKOE€  MBILUIEHHE,  (QopMUpyeMOe  TIpU  U3YUYEHUHU
OOy4YarOIIMMUCS TOHATUIUHBIX OCHOB T'€OMETPUH, NPHU JOKA3aTEIIbCTBE TEOPEM H
IIOCTPOEHUHN ILIENOYKHU JIOTUYECKUX YTBEP)KICHUU IIPU PELIEHUN T€OMETPUYECKHUX
3a/lay, yMEHHUE BBIABUTaTb M ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IPU PEUIEHUHM 337a4 €CTECTBEHHO-HAy4YHOr'O LHKIJIA, B YaCTHOCTHU
buznyeckux 3aaay.

[ens ocBoeHMs mporpaMmMbl yueOHOTO Kypca «I'eomeTpus» Ha yriayOnéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOydaromuxcs MpH
U3Y4YEHUU T€OMETPHH, KaK COCTaBIISIONICH MpeAMeTHOM obnactu «MaTtemaTuka u
uHpopMaTUKa»  uyepe3  O0OecleueHHWE  BO3MOXKHOCTH  NPUOOpPETeHHS U
UCIIONIb30BaHusl Oosiee THyOOKMX T€OMETPUYECKMX 3HAaHUM W JIEeWCTBUH,
CHEeLM(PUUHBIX TEOMETPHUH, U HEOOXOAUMBIX JIJIS1 YCIIEITHOIO MPO(hecCrOHaIbHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[TpuoputeTHBIMM 3a7auaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacCIIMPSIIONIMMH U YCUIIMBAIOIIKUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIIOTCS:

pacUIMpeHKe NPEACTABICHUSA O TEOMETPUM KAaK YaCTH MUPOBOU KYJIBTYpPBI U
(opMHUpPOBAHNUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

(opMHUpOBAaHHE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIIMX MATEMAaTHYECKUX MOJEINSX, MO3BOJISIIONIMX OMHUCHIBATh M H3y4yaThb
pa3HbIE SBJICHUS OKPY>KAIOUIEro MUpa, 3HAaHWE MOHATUHHOTO anmapara 1o pasaety
«CtepeomeTpus» ydeOHOTO Kypca T€OMETPUH;

¢opMuUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TOHATHUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HAHHE TEOPEM,
dbopMynn U yMEHHE UX TPUMEHSITh, YMEHHUS OKA3bIBaTh TEOPEMbI M HAXOIUThH
HECTaHJIaPTHBIE CIIOCOOBI pEIIeHHMs 3a/1a4;

(opMHUpOBaHHE YMEHMSI paclIO3HABaTh HA YEPTEkKAX, MOJIEISAX U B PEATILHOM
MUpE MHOIOTPaHHUKHM M Tela BpalICHUs, KOHCTPYUPOBATH TIE€OMETPUYECKHUE
MOJIEIIN;

(GbopMHpOBaHHE MOHUMAHHSA BO3MOKHOCTH aKCHMOMATHYECKOIO MOCTPOEHUS
MaTeMaTUYeCKUX TEOpUid, (OPMUPOBAHME TOHHMMAHUS POJM AKCUOMATHKHU IpU
IIPOBEJICHUH PACCYKJICHHI;

(GopMUpOBaHHE YMEHHS BJIAJE€Th METOJAMHU JOKA3aTelIbCTB U AJITOPUTMOB
peuieHusl, YMEHHUsI UX NPUMEHSTh, MPOBOAUTH JIOKA3aTEJIbHbIE PACCYXKICHUS B
XOJI€ PEIICHHS CTEPEOMETPUUECKUX 3a7a4 U 33/1a4 C IPAKTUYECKUM COJEPKAHUEM,
(GopMUpOBaHHE TMPEACTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMaTUUYECKUX YTBEPXKICHUM U POJIM aKCHOMATUKHU B TIPOBEICHUH
JEAYKTUBHBIX PACCYKJICHUN;

pa3BUTHE H COBEPIICHCTBOBAHME WHTEIUICKTyIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00y4aroImuxcs, M03HABATENIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHSI, HHTEpEca K N3YyUEHUIO Te€OMETPHH;

dbopmupoBanre (HYHKIIMOHATILHOW TPAMOTHOCTH, PEJIICBAHTHOM T€OMETPUH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBIX XKU3HCHHBIX CHTYAllUSIX W MPU U3YYCHUU APYTHX
y4eOHbIX  MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYaIldii, WCCIICOBAaHMS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH ITOJTYyUYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEPKATEIBHBIMU JIMHUSIMU Y4ueOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBusaworcs: «lIpsMble M IJIOCKOCTM B MPOCTPAHCTBEY,
«MHororpanuukun», «Tena BpameHus», «BekToppl HW  KOOpIWHATBHI B
MIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe Bo ®PI'OC COO TtpebGoBaHMEe «yMETh OIEPUPOBATH
MOHATUSMUY», PEJICBAHTHBIMU TEOMETPUU Ha YIIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUAM Y4eOHOTro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUM  pachpenenserca He  TOJBbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U TI0 rojiaM oOyuenusi. Coaepikanne o0pa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabdodeit
IpPOrpamMMbl, pacHpeleNEHHbIM MO0 ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIMITHAIBHBIM BOIIPOCaM 00yYarOIIUECs
oOpaliaJiucb ~ HEOJHOKpPATHO. ITO TMO3BOJISIET  OPraHU30BaTh  OBJAJCHUE
Tr€OMETPUUECKUMHU MOHATUSIMHU M HaBBIKAMHU MOCIIEJI0BATEIBLHO U MOCTYNATENbHO, C
cOOJTI0ICHHEM TIPUHIIUIIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIJIIOUATh B OOIIYIO
CUCTEMY I'€OMETPUUECKHUX MPEJCTABICHUN 00yHarOIIUXCsl, PACIIUPSIS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOYKECTBEHHbBIE CBS3H.

[lepexon k M3y4EHHIO T€OMETPUH Ha YTIIIyOJIEHHOM YPOBHE TIO3BOJISET:

co3garh ycuoBus s guddepeHnmanmy 00ydeHHs,  MTOCTPOCHUS
WHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOeCHeuuTh yriayOnaéHHOe
U3Yy4YEHUE T€OMETPUU KaK COCTaBIIAIONICH yueOHOoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJIKEHUIO H3YUYEHUS MATEMAaTUKU C
yaéToM BbIOOpa Oyaymelr mpodeccun, obecrieunBas MPEEeMCTBEHHOCTh MEXKITY
oOmuM 1 Ipo(heccoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJaE€HHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegenmo), B 11 kinacce — 102
yaca (3 4aca B HEJIE0).



COAEPKXAHUE OBYYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHSTHS  CTEpeOMETpuU. Touka, TpsiMasi, IUJIOCKOCTb,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUM CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKaroLUecs,
napajuielbHble M CKpelluBaromuecs mnpsmble. [IpU3Haku CKpenMBaroUXCs
npsameIX. [lapamneasHOCTh NPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: Mapaslie/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, NapAIIEIBHOCTD TPEX MPSAMBIX, TAPATUIEIBHOCTD IIPSIMOU
U 1uiockocTH. [lapansenbHoe M LIEHTpaJIbHOE NPOEKTHUPOBAHUE, H300paKeHUE
¢uryp. OcHOBHbIE CBOMCTBA MapajIeIbHOTO MNpOeKTUpoBaHus. M3o0pakeHue
¢buryp B napaiesbHON NPOEKUUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMHU, YTOII
MEXAY IPSMBIMH B IIPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEW: IMapasulesIbHbIE
TUIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocrerimmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTU: TETpa’Jp, MapalieienuIie],
MMOCTPOCHUE CCUCHUM.

[lepneHAMKYISIPHOCTD IIPSIMOM U INIOCKOCTH: NIEPIIEHANKYJISIPHBIE IIPSIMBIC B
IIPOCTPAHCTBE, MNpsAMBIC IMAPAJUICIBHBIE W TEPIEHAMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPIECHAMKYJAPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOH
NEPHEHANKYISIPHON IJIOCKOCTH. OpTtoroHaibHoe IIPOEKTUPOBAHUE.
[lepnenaAuKyIIsIp ¥ HAKIIOHHBIE: paCCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PaCCTOSIHUE
OT M[psAMOM A0  IUIOCKOCTH,  HIpoeKuus  (QUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCT  IUIOCKOCTEW: INpU3HAK  MEPHEHAUKYISIPHOCTH — JABYX
IocKocTer. Teopema o TpEX NEPIECHANKYIISAPAX.

VIl B OpOCTPAHCTBE: Yroya MEXAy MNPSMOM M IUIOCKOCTBIO, ABYTPAaHHBIN
YTOJI, IMHENHBIN yTOJl ABYTPAHHOIO yria. TpEXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYT'PAaHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopemMbl KOCHHYCOB M CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKHu

Bunsl MHOrorpaHHHMKOB, pa3BEpPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBas U MOJIHAS! IOBEPXHOCTh IIPU3MBIL.
[lapayutenenunesn, NpPsSAMOYTOJBHBIM  IMapajuleNiCNIAIIE]] W  €ro  CBOMCTBA.
Kparyaiiyie myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema DJiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuia,
npaBuwibHass W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
paBUIbHON NUpaMujbl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: MPaBWIbHAS INpU3Ma H



NMpaBWIbHAsl TMUpPaMHA, TMPAaBUIbHAS TPEYrojibHash MUpPaAMHAA W TPaBUIIbHbBIN
TeTpasap, KyO. IlpeacraBieHune O mpaBUWIbHBIX MHOTOIPAHHUKAX: OKTadJIp,
JNOAECKAdIP U UKOCAIP.

Bbluncienre 31€eMEHTOB MHOTOTPaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TOJHOM MOBEPXHOCTU MNPAMOU MPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOW TPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTM W MOBEPXHOCTH MPABUIBLHOW MHpaMUbI,
TeopemMa O TUIOIAAN YCEUYEHHON TUPaMUIbI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUU  INPABUIIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B TMPAaBWIBHOM MHOIOTPAHHHUKE: CHMMETPUS
napajuleJIenunea, CUMMETPUSA IPABUIIBHBIX NPU3M, CUMMETPHUsS IIPaBUIBHOU
MMUPAMUIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IIPOTHUBOIIOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YUCIIO.
[TonssiTue KOMIUIAaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasioKEHUM BEKTOpA MO TPEM
HEKOMIUIAaHApHbIM  BeKkTOopaMm. lIpsMoyronpHass cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. KoopauHatel BekTopa. CBsA3h MEXIy KOOpIWHATAMU BEKTOpA H
KOOpAMHATAMH TOYEK. YTOJI MeXIy BekTopamu. CKaJaspHOE IPOU3BEIACHUE

BEKTOPOB.
11 KITIACC

Tesia BpaleHnus

[MoHsATHS: TWIMHAPUYECKAs TOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
cepuueckas TIOBEPXHOCTh, OOpasyromue ToBepxHocTed. Tena BpalieHuUs:
IIMHAP, KOHYC, YCEU€HHBIA KOHYC, cdepa, map. B3ammHoe pacnonoxeHue
ceppl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe. M3o0paxenue Tein
BpallleHHsT Ha TUIOCKOCcTU. Pa3Béprka mummHapa u konyca. Cummerpus cdepbl u
mrapa.

O6béM. OcHoBHBIE cBoOiicTBa 00BbEMOB Ten. Teopema 00 o00béMe
OpSAMOYTOJIBHOTO Mapasuienenunena u cieactsust u3 He€. OO0bEM mpsmMoil U
HAKJIOHHOW MPU3MBI, WIMHAPA, TUPAaMHIBI U KOHyca. OO0BEM 1apa v mapoBOro
CErMEHTA.

KomOuHammu Tenm BpalieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BIUcaHHas B
IWIMHAP, ONHCaHHAas OKojo IwiuHApa. llepeceuenne cdepbl W mapa ¢
iockocTeio. Kacanue mapa u cdepbl miockocTbo. [loHsSTHE MHOrOrpaHHUKA,



OMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJIO
BpaIeHusl.

[Tnomans MOBEPXHOCTH MHWJIMHJpA, KOHyCa, TUIONIaAb cepbl U e€ JacTeil.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAJCH IOBEPXHOCTEN
nonoOHeIx ¢uryp. IlpeobpazoBanue nomodbusi, romorerus. Pemienue 3amay Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune cedeHuit MHOTOIPAaHHUKOB M TEJI BPAIICHUS: CEUCHUS ITUITUHAPA
(mapayuienbHO M TMEPNEHAUKYJISIPHO OCH), CEYCHHUs KOoHyca (mapajuiesibHbIe
OCHOBAHMIO U MIPOXOJIAIIME YEPE3 BEPIIMHY), CEUCHHUS 111apa, METO]IbI IOCTPOCHUS
CEUEHHUM: METOJl CJIEJ0B, METOJ BHYTPEHHEro MPOEKTUPOBAHUSA, METOJ| NepeHoca
CEKYIIEH TIOCKOCTH.

BeKkTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpanctBe. Ornepanuu Haja  BekTopaMu. BekTtopHoe
yMHOXKeHHE BeKTOpoB. (CBolcTBa BEKTOPHOro yMmHOXeHus. IIpsmoyronpHas
cUCTEeMa KOOpJIUHAT B IpocTpancTBe. KoopauHatel BekTopa. PaznoxkeHnue BeKkTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEIICHHH T'€OMETPUYECKHUX
3a/1ay.

JABHKEeHUA B IPOCTPAHCTBE

JBrxenus mpoctpaHcTBa. OrtoOpaxeHus. J[BM>KEHUST M PaBEHCTBO (UTYP.
OOmme cBoiCTBa NBWXKCHHWU. Buabl IBWKEHWN: TapayIeNbHBIA TEPEHOC,
IEHTPAJIbHASI CUMMETpUS, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYT MPSIMOHU.
[IpeobpazoBanus noaodus. [psimas u cepa Dinepa.



IHHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaanckoe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YUaIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Ji€HAa  POCCHIICKOro  o0IlecTBa,  NPEJICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
NpoIEeAyp TPakKJIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYyTroe), yMEHHe
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTh POCCHUUCKOW TPAKIAHCKOW HIACHTUYHOCTH, YBKCHHUS K
MPOIIUIOMY M HACTOSIIEMY POCCHMCKOW MATEMAaTWKH, IIEHHOCTHOE OTHOILICHHUE K
JIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUYECKOU IIKOJIbI,
WCIIOJIP30BAHUE ATUX JOCTMKCHUH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE JYXOBHBIX IEHHOCTEN pOCCUIUCKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEICHHMS, CBA3AHHOIO C MPAKTUYECKHUM
MPUMEHEHUEM JOCTHKEHUA HAyKH U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B HOCTPOEHUE YCTOMYMBOIO OYIyILETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs SCTETHKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 33]1a4, pELIEHUH, pACCYKACHUIN, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM ACTIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA;

S) pusuyeckoe BoCIMTAHUE:

chOPMHUPOBAHHOCTh yYMEHUSI TMPUMEHATh MaTeMAaTHUYEeCKUE 3HAaHUS B
MHTEpecax 3/I0pOBOT0 U 0€30MaCHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE TMHUTaHUE, COATAaHCUPOBAHHBIA PEXKHM 3aHATHUA U
OTJIbIXa, PETyIsApHAas pu3nIecKasi akTUBHOCTD), (PU3UIECKOE COBEPIIICHCTBOBAHKE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHON JIEATEIIBHOCTBIO;

6) TpynoBoe BociuTaAHUE:

TOTOBHOCTh K TPyAy, OCO3HAHUE IIEHHOCTH TPYAOJItOOUs, HHTEpeC K
pasnuuHbIM  chepam  mpodeccHOHANBHOW  JESTEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHUE COBEpINATh OCO3HAHHBIM BBIOOD



Oynymeid npodeccur W Ppeanu3oBbIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHDKCHUH BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NMPAKTHUYECKUX 3a7a4 MaTeMaTU4ECKOW HaIPaBIE€HHOCTH;

7) 3K0JIOTHYeCcKOe BOCTIMTAHUE:

c(hOpPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TOHUMAHHE BIUSHUS
COLIMAIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON M COLUATBHON
Cpelibl, 0CO3HAaHHE I100aTBHOr0 XapaKTepa SKOJIOTHYECKUX TPOOIeM, OpUEHTAIUs
HAa TNPUMEHEHUWE MATeMaTHUYeCKUX 3HaHUM [UIs pelieHus 3agad B 00JiacTu
OKpY’)KaloIllel Ccpeapl, MUIAHUPOBAHHWE MOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCJIEICTBUN I OKPYKAOIIEN CPEJIBL;

8) HeHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M OOIIECTBEHHOM  MpaKTUKH, [OHMMAaHUE
MaTeMaTHYeCKOM HayKu Kak c(epbl 4YelIOBEYECKOM MAeATeIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH JJIs Pa3BUTHS ITUBUJIU3AIMH, OBJAJCHHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KyJIbTypOdW Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 U HCCIEIOBATEIbCKYIO NIESITEIbHOCTh
WHJMBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTeabHBIC YHHBEPCAIbHbIE YUeOHbIE 1eiCTBUA

ba3oBble Jlornyeckue AeHCTBUA:

BBIBIISITh M XapaKTEpU30BaTh CYLIECCTBEHHBIE NPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATUH, OTHOUIEHUWM MEXIy TMOHATUAMH, (HOPMYIMPOBATH
OIpe/IeNICHUs IOHATUH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKAIIH,
OCHOBaHUS /7151 000OIIEHUS U CPAaBHEHUS, KPUTEPUU MPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (GOPMYyJIHpPOBaTh U  MPEoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENIBHBIE U OTPULIATENbHbIE, €IMHUYHbIE, YACTHBIE U OOIIME, YCIOBHBIE;

BBISIBIISITh MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUHS
B (¢akrax, JaHHBIX, HAOMIOJICHUSX W YTBEP)KICHUSX, Mpeajaratb KpUTEpUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIFOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

IIPOBOAUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE ¥ OT MPOTUBHOT'O), BBICTPAUBATh APIYMEHTALIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;



BbIOHMpaTh crnoco0 pelmieHuss ydeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKHe 1eicTBUA:

UCTIONIb30BaTh BOIPOCH KakK HCCIEAOBATEIbCKANA WHCTPYMEHT TO3HAHMUS,
dbopMyupoBaTh  BOINPOCHl,  (PUKCUPYIOIIUE  MPOTHUBOpEUHE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH TUIIOTE3Yy, apryMEHTUPOBATbH
CBOIO TO3HIINIO, MHEHUE;

IPOBOJIUTH CAMOCTOSITEIILHO CINIAHMPOBAHHBIN SKCIIEPUMEHT, UCCIIEZIOBAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTE MaTeMaTHIeCKOro 00ObEKTa, SIBICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMU, SIBICHUSIMH, ITPOLIECCAMU;

CaMOCTOSITENILHO (OpMyIMpOBaThH OOOOIIEHHS M BBIBOABI IO pe3yJbTaTam
OpOBEAEHHOTO  HAONMIOJCHMS, MCCIEAOBAaHUS, OICHHWBATh  JIOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00O0OIIICHMIA;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpOLlecca, a TaKXKE BbBIIBUTATH
IPEIMOJIOKEHNS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh JIeQUIUTHI WH(GOpPMAIMH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U JIJIs pEIICHUS 3a/1a4H;

BbIOHMpaTh MHPOPMAIINIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UpPOBaTh M HHTEPIPETUPOBATh HMH(YOPMAIMIO PA3IUYHBIX BUIOB H
dbopm npeACcCTaBICHHUS;

CTPYKTYpHUPOBaTh MH(OPMAIUIO, MPEICTaBIATh €€ B pa3iMyHBbIX (hopMmax,
WITIOCTPUPOBATH rpauyecK;

OLICHUBATD HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITENILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiicTBUsI

Oo0menue:

BOCIIPUHUMATH U (DOPMYTUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH H
HEeIIMU  OOIIEHUS, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOKO TOYKY 3PCHHUS B
YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHECHHS IO XOAYy PCIICHHS 3aadH,
KOMMEHTHPOBATH TTOJTYICHHBIN PE3yJIbTaT;

B XOJie¢ OOCYXJICHHsI 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOU TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBaTh HJEH, HaIleJICHHbIE Ha TIOHMCK
pElIeHus, COMOCTABISATh CBOM CYXKJIEHUS C CYXJICHHUSIMH JIPYTUX YYaCTHUKOB
Jyajgora, OOHapyXMBaTh pa3lIMuMe€ U CXOACTBO TO3UIIMH, B KOPPEKTHOH (dopme
dbopMyIUpPOBaTh pa3HOTIACHS, CBOM BO3PAKCHIS;



IIPEACTABIIATh PE3YJIbTAaThl PELICHUs 3aayu, IKCIIEPUMEHTA, UCCIICIOBAaHMUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMPATh (OpMaT BBICTYIUIEHHS C Y4YETOM 3ajad
NpEe3eHTANU U OCOOCHHOCTEHN ayIUTOPHH.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbI€ 1eiicTBUSA

Camoopranusanus:

COCTAaBJIATH IJIaH, AITOPUTM PEUICHUS 3a/1a4, BEIOMPATH CITOCO0 PEIICHMUS C
y4E€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM MH(GOpMAITHH.

CaMOKOHTPOJIb, SMOIUOHAIbHbI HHTE/IEKT:

BJIAJCTh HABBIKAMH  TIO3HABATEJIbHONW  pedyieKCMM  KaK  OCO3HAHUS
COBEPIIIAEMBIX JICHCTBHI M MBICTUTEIIBHBIX TPOIECCOB, X PE3YIbTATOB, BIAICTh
croco0aMu CcaMONPOBEPKH, CAMOKOHTPOJISL MpoIecca M pe3yibTaTa pEHICHUs
MaTeMaTUYECKON 3a4a4H;

PEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a1a49H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB, JAaHHBIX,
HaWJIEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM, OOBSICHITH IPUUHUHBI
JOCTIDKEHHSI ITH HEJIOCTHKCHHS Pe3yJIbTaTOB JCSTEIHHOCTH, HAXOIUTh OIITHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeIbHOCTD:

MOHUMATh M MCIMOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIMBUIYAIbHOU
paboThl TpH pEHIeHUH YYEOHBIX 3a7a4, MNPUHUMATh 1eJib COBMECTHOMU
NEeSATEIBLHOCTH, TJIAHUPOBATh OPTAHMU3AIIMI0O COBMECTHOW pPalOOTHI, pacmlpeneisaTh
BUIIBI paboOT, IIOTOBApWBATHCS, OOCYX IaTh TMPOIECC W pe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE), BBHIIOJHATh CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOWM JCHCTBUA C JPYTMMH YWICHAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJIa/Ia B OOIIHMI MPOAYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJCHCTBUS.

INPEAMETHBIE PE3YJIBTATHBI

K xonity 10 kiaacca oOyyaromuiics HayqYuTCs:

¢ CBOOOHO OMEPUPOBATH OCHOBHBIMU TIOHSTHSAMH CTEPEOMETPHH  TIPHU
pelIeHNUH 3a1a4 ¥ TPOBEJACHUU MAaTEMATUUECKUX PACCYKICHUI;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIECACTBUA U3 HUX MPHU PELUICHUH
r€OMETPUYECKHX 3a/1aY;



e KJIacCU(ULIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJTHO  ONEpPUPOBaTh MNOHATHUSAMM, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIY MNPSMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU U
TUIOCKOCTBIO;

 CBOOOJTHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MpHU3Ma,
nupamuja, NpsMOYTOJIbHBIN Mapasuienenumnen, Kyo);

e KJIacCCU(UIIUPOBATh ~ MHOTOTPAHHHWKH,  BBIOMpas  OCHOBaHHUS  JUIs
KJ1accuuKaluu;

¢ CBOOOJTHO  ONEpPUPOBATh  IOHSATUSIMH, CBSI3aHHBIMM C  CEYCHHEM
MHOTOTPaHHUKOB TJIOCKOCTbIO;

* BBITIOJTHATH MAPAJUICIBLHOE, IEHTPATFHOE U OPTOTOHAIBHOE MPOCKTUPOBAHNE
(buryp Ha MIOCKOCTh, BBITTOJIHATH W300paXkeHus (Uryp Ha MIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOTPAaHHUKOB Pa3jIMYHbIMH METOJIaMH, BBIOJIHATH
(BBIHOCHBIE) IJTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH TUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, TUpaMua),
Te€OMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOJTHO OMEpPUPOBATH MOHATUAMH: CUMMETPUS B TPOCTPAHCTBE, LICHTP,
OCb M IUIOCKOCTh CHMMETPHH, LIEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
uryper;

¢ CBOOOJTHO OTNEPUPOBATH TMOHITHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpIMHATaM B IIPOCTPAHCTBE;

e BHITIOJIHATH ACUCTBUSI HaJl BEKTOPAMU;

epelIaTh 3aJa4dl Ha JO0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOLICHUN U
HaXO0XJICHUE TEOMETPUYCCKUX BEIUYHMH, MPUMEHSS W3BECTHBIC METOJbBI
IIPU PEIICHUH MaTeMAaTHYECKUX 3a7a49 MOBBIIICHHOTO U BEICOKOTO YPOBHS
CII0’)KHOCTH;

e IPUMEHATh MPOCTEHININE MPOTrpaMMHBIE CPEICTBA U BJICKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI TIPU PELICHUH CTEPEOMETPHUECKHX 3a/1a4;

e U3BJICKaTh, IPEOOPA30BBIBATh M MHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (Urypax, TMPeACTaBICHHYIO Ha
yepTexax U pUucyHKax;

e IPUMEHATh  TOJYYCHHbIE 3HAHWS HA TMpAKTUKe: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAIbHBIE CUTYyallMM, NPUMEHATh W3YyYEHHbIC MOHSATHUS B
Opolecce TIOMCKAa PELICHUS MaTeMaTH4ecKu  Cc(OopMyJIUpOBaHHOM
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha S3bIKE I€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENIN C HKCIOJIb30BAHUEM T'€OMETPUUYECKUX



MOHATUN W TEOpeM, arapara ajreOpbl, peniaTh MPaKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOXK/IEHUEM F€OMETPUUECKUX BEJINYMH;

e UIMETh TMPEJACTABICHHUSI 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM 4acTu (PyHIaMeHTa Pa3BUTHS TEXHOJIOTHM.

K koniy 11 kiaacca oOyyaromuiicss HayqYuTCs:

e CBOOOZHO OTNEpPUPOBATh TOHSTHIMH, CBSI3aHHBIMU C HHAJUHIPUYECKOM,
KOHMYECKOW U CepuyecKoll MOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
TIOJTYICHMS;

e OIIEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C TeJlaMU BpAUICHUS: LUIUHAPOM,
KOHyCOM, c(epoii u mapowm;

e pacrio3HaBaTh Tejia BpalleHus (IUIUHAP, KOHYC, cepa U map) U 0ObACHATD
CHOCOOBI MOTYUYEHHUS TEJ BPAILICHHUS,

e KJIacCU(UIIMPOBATH B3aUMHOE PACIIONOKEHUE C(HEephl U MITOCKOCTH;

 BBIYUCJISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M T BpalleHus,
O00BEMBI M TIIOMIAM TOBEPXHOCTEH MHOTOTPAHHWKOB WU TEJ BpAIEHUSA,
Tr€OMETPUUECKUX TeJl C MPUMEHEHUuEM GopMyIT;

e CBOOOZHO OTEPUPOBATH TMOHSATHUSIMHU, CBS3aHHBIMH C KOMOWHAIIUSAMH TEJ
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOIOTPaHHUK, BIHCAHHBIA B cdepy U
ONMCAHHBIA 0KOJIO cepsl, cepa, BMCaHHAST B MHOTOIPAaHHUK WM TEJIO
BpAICHUS;

¢ BBIYUCJISITh COOTHOIICHHSI MEXIy IUIOMIAASIMHU TOBEPXHOCTEH W 00BEMaMu
IMOJOOHBIX TEII,

e U300pakaTh H3ydaeMble (UTYPHI, BBIMOJHITh (BBIHOCHBIE) IIJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUA CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAIICHHUS,

e U3BJICKaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax;

e CBOOOJTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRE;

e BBITIOJTHATH OTIEPAIIMHA HAJl BEKTOPaAMU;

*33/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKApPTOBOM cCHCTEME KOOPAMHAT;

e pelIaTh TEOMETPUUYECKUE 3a/1a4W HA BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
MJIOCKOCTSIMU, BBIUYMCIIEHUE PACCTOSHUM OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;

¢ CBOOOHO OMNEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBIXKCHHUI;

e BBITMIOJTHATh M300pa)X€HUsT MHOTOTPAHHUKOB W TeJl BpalllEHUs MpHU
napajyieIbHOM  TEPEHOCE, LEHTPAIbHOM CHUMMETpPUU, 3€pPKATbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSMOH, MPpeoOpa3oBaHuUs MOT00US;



e CTPOUTHh CEUECHHS MHOTOTPAHHUKOB W TEJ BpPAICHUS: CEUCHHS MWIMHApPA
(mapamienbHO U NEPIEHANKYJISIPHO OCH), CEYSHUS KOHYyca (MapasuiebHbIe
OCHOBAHHIO U TIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHHUS 111apa;

* ICMIOJIB30BATh METOJbl TOCTPOCHUSI CEUEHUH: METOJA CIEJO0B, METO/I
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/] IEPEHOCA CEKYILEeH MIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

o IPUMEHSTh TE€OMETpUYECKHEe (aKThl JUIsl PEHICHUS CTEPEOMETPUUYECKHUX
3a/lay, MpEeANoaralolMX HECKOJIbKO IIAroB PEIICHUs, €CIU YCIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (popMme;

epelllaTh 3aJlaud Ha JIOKA3aTEJIbCTBO MAaTEMAaTHYECKUX OTHOIIEHUM U
HaX0XJICHUE TEOMETPUUECKUX BEJIUYUH,;

e IPUMEHATH MPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHSITH MOJyYECHHbIC 3HAHMS HAa MPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OIEHUBATh pEaJbHbIE CUTYallUH, MPUMEHSATh W3YyUYCHHBIE MOHSTHS,
TEOPEMBI, CBOICTBA B TMPOILECCE IMOUCKA PEIICHUS MaTeMaTUYeCKH
chopMyTUPOBaHHOM MPOOJIEMBI, MOJCIUPOBATH PEAIbHBIC CUTYyallMH Ha
S3BIKE TEOMETPHUH, UCCIIEIOBATH MOCTPOEHHBIE MOJIEIHN C UCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHSATUM U TEOopeM, amnmapara aiareOpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBSI3@HHBIE C HAXOXJIECHUEM TIeOMETPUUYECKUX
BEJIUYUH,;

e UMETh IMpPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (hyHIAaMEHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
. DpPOrpaMMEI Beero Konrpoabnbie = IIpakTHuc
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1
) B3anMHOe pacnosnoxeHue NpsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb MPSIMBIX U IJIOCKOCTEH B g
IIPOCTPAHCTBE
4 [lepneHIMKYISIPHOCTD MPSIMBIX U 25
IUIOCKOCTEN B IPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUA 16 | 1
MHororpaHHuKu 7 1
Bexkrops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 0000111eHNE U CHUCTEMAaTU3aIIII 5 5
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




11 KITIACC

KosmuecTBo yacos
HaumeHnoBanue pa3iesoB U TeM
Ne n/m Konrpoabubie  IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHIfe " L5 i
CUCTEMaTHU3aIMs 3HAHUN
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena BpamieHust 24 1
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpEHue, O606HIGHI:IC u 17 )
CHUCTEMaTH3aIMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0




HOYPOYHOE IINIAHUPOBAHUME

10 KITACC

n/n

Tema ypoka

KoanyecTBo yacosB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKH(
padoTsbI

OcHOBHbIE NpaBUJIa U300paXKEeHUs Ha
PHUCYHKE MJIOCKOCTH, MapaljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[ToHsATHS cTepeOMEeTpHHU: TOYKA, IPSIMas,
TUIOCKOCTB, MPOCTPAaHCTBO. OCHOBHEBIC
NpaBuiIa N300paKEHHsSI HA PUCYHKE
IIJIOCKOCTH, MapaJUICIIbHBIX MMPAMBIX
(0Tpe3KoB), cepeMHBI OTPE3Ka
[TonsTHst: mepecekaromecs mIoCKOCTH,
MIepECEKAIOIINECs MPsMast U TUNIOCKOCTb;
MOJTYTIPOCTPAHCTBO

[ToHsATHS: TIEpeceKaroIecs TUIOCKOCTH,

IepeceKaroIuecs npsiMast ¥ MI0CKOCTh;
MIOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (PHUTYD,
HECYIIECTBYIOIIUX 0ObEKTOB

MHororpaHHUKH, H300paxeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (hUTyYp,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
CJIEJICTBHS U3 HUX

10

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
cienctBus U3 HUX. CriocoObl 3ajaHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHMs MPSAMBIX U TIIOCKOCTEN

N300pakeHre ceueHuit MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 X
pé€6pa. M3o0paskeHue rnepecedecHust
MOJIYYCHHBIX TUIOCKOCTEH. PackpamimBanue
MOCTPOCHHBIX CCUCHHI PA3HBIMH I[BETAMHU

11

12

N300paxkeHne ceyeHnit mupaMuIsl, Kyoa u
NPU3MBI, KOTOPbIE TPOXOIST Yepe3 uX
pEbpa. N3o0paxkeHue nepeceveHus
MOJIyYEeHHBIX IJIOCKOCTEN. PackpainBanue
MOCTPOCHHBIX CEUYCHUN Pa3HBIMM L[BETAMHU

N3o0paxenne cedeHnii mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pé€6pa. N3o0paskeHue nmepecedeHust
MOJTyYeHHBIX TUIOCKOCTeH. PackpammBanue
MMOCTPOCHHBIX CEYCHU Pa3HBIMU I[BETAMH

13

N300pakeHne ceueHuil mupaMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nmepeceveHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpainivBanue
MOCTPOCHHBIX CEYCHUH Pa3HBIMHU [IBETAMHU

14

Meton ciefoB Uisl IOCTPOEHUSI CEYEHUM




15

Meroa cneqoB ajisi MOCTPOSHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NpsAMbIX U
IJIOCKOCTEMN

16

Merton cieqoB AJisi HTOCTPOCHUS CEUSHUH.
CaoiicTBa nepecevyeHnil NpsIMbIX U
IIJIOCKOCTEMN

17

18

19

20

[TocTpoeHue ceueHuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ " 3aIlliCh IIaroB
MMOCTPOCHHUS

[Toctpoenue ceuenuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEXKEN U 3aMUCh IIArOB
MMOCTPOEHUSA

ITocTpoenue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHU U 3aIIUCh 11aroB
ITOCTPOEHUS

[Toctpoenue ceyeHuit B mupaMue, Kyoe
o TpéM Toukam Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aUCh IAr0OB
MOCTPOEHUSA

21

IToBTrOpenue miannMerpuu: Teopema o
IPONOPLUOHAIBHBIX oTpe3Kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenne mianumerpuun: Teopema
Menenas. PacueTsl B ceUeHMAX Ha
BBIHOCHBIX 4eprexax. Mcropus pa3ssurus
IUTAaHUMETPUU U CTEPEOMETPUH




23

KonTponbnas pabota "AKcrombl
crepeomerpuun. CeueHus"

24

B3anMHOe pacnosnoxeHue NpsiMbIX B
npocTpadcTBe. CKpenBarOIUecs
npsmele. [Ipu3Haky CKpeuBarOIMUXCs
npsaMmeIx. [lapaienpHelie npsMele B
IIPOCTPAHCTBE

25

Teopema o CyIlIeCTBOBaHHH U
€AVMHCTBEHHOCTH NPSIMOU MapajlIeIbHON
JTAHHOM NMPAMOU, IPOXOIAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoil. JleMma o nepeceuenun
MapajuieIbHbIX MPSAMBIX [IJIOCKOCTBIO

26

[TapamrensHOCTB Tpex npsmsbIX. Teopema o
TpEX MapajuIeNbHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIINXCS MPAMBIX

27

[TapannensHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaIICIIBHOTO
npoeKkTupoBanus. M300paxkeHrne pa3HbIx
¢buryp B mapayuieIbHON MPOEKINN

28

29

enTpanbHas npoekus. YToiul ¢
COHAIPABIICHHBIMU CTOPOHAMU. YTOJI
MEX/1y IPSIMbIMU

3agaun Ha JOKA3aTEILCTBO U
HCCIIeIOBaHUE, CBSI3aHHEIC C
PaCIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[ToHsiTHS: MapanaeabHOCTh NPAMON 1
IJIOCKOCTH B MpocTpaHcTBe. [IpusHak
NapajvieIbHOCTH MPSMOMN U TUIOCKOCTH.




CaoiicTBa napamieabHOCTH NPSIMOM U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

ITocTpoeHue cedyeHus, NpOXOIAILIEro Yepes3
JAHHYIO IIPSIMYIO Ha YepTEKE U
[apaJuIeIbHOTO APYyrou npsamoil. Pacuér
OTHOLIEHUH

[MapannensHas MPOEKIUs, IPUMEHEHHE
JUTsl TIOCTPOCHUS CEUCHHI Ky0a U
napauienenunena. CBoicTea
napajuieNienune/1a U mMpru3Mbl

HapannenLHLIe IIIIOCKOCTH. HpI/ISHaKI/I
napaJiuiCJIbHOCTH ABYX IUIOCKOCTEM

35

Teopema 0 mapaJyIeTbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH, IPOXOsIIEH
4yepe3 TOUKY, He MPUHAATIEKAIYI0 TaHHOM
IJIOCKOCTH U CJENICTBUS U3 Hee

36

CBolicTBa napasuieNIbHBIX INIOCKOCTER: O
[apaJuIEIbHOCTH MPSMBIX I1E€PECEUCHUs
IIPHU IIEPECEUEHUN JBYX ITapajlICIbHbIX
IJIOCKOCTEN TPEThei

37

CaoiicTBa napauienbHbIX IJIOCKOCTEH: 00
OTpE3Kax MapajICJIbHBIX MPAMBIX,
3aKIIIOYEHHBIX MEXY MapajuleIbHbIMU
IUIOCKOCTSIMU; O IEPECEYEHHUH MTPSIMOM €
ABYMSA TTapaJlJICJIbHBIMH TTIJIOCKOCTAMU




38

[ToBTopenue: Teopema [Tudaropa na
IIOCKOCTH

39

40

IlIoBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajienenuneaa

41

Brrurcnenue UIMH OTPE3KOB B Ky0Oe 1
MPSAMOYTOJIBHOM NapajuIeICIUIENE

42

[lepneHAUKYISAPHOCTD MIPSAMOMN U
mockocty. [Ipn3nak
MEPIEHAUKYISIPHOCTH IIPSIMON U
IUIOCKOCTH

43

44

[leprieHAMKYASPHOCTH NPAMOUN 1
mockocty. [Ipn3nak
MEePIEHANKYISIPHOCTH TIPSIMOM U
IJIOCKOCTH

Teopema 0 cylieCTBOBaHUHU U
€IMHCTBEHHOCTH MPSAMOU, MPOXOASIICH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHON K TMJIOCKOCTH

45

[1110CKOCTH U EPIIEHAUKYIISIPHBIE UM
IIPSIMBIE B MHOTI'OI'PaHHUKAX

46

[InockoCcTH U epIIeHINKYIISPHBIE UM
IIPSIMBIE B MHOT'OI'PaHHUKAX

47

[lepnenauKysip ¥ HAKJIIOHHAS.
[TocTpoeHne nepneHANKYIIsIpa U3 TOYKH Ha
MPSIMYIO

48

[lepnieHUKyIISp U HAKIIOHHAS.




[TocTpoeHune nepneHauKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMma 0 TpEX neprneHIuKyIsIpax

49
(nmpsimast u oOpaTHast)

50 Teopema o Tpéx neprneHIuKyspax
(npsimast m oOpaTHas)

51 Yron Mexay CKpemMBarOIIUMHUCS
MPSIMBIMU
[Touck nepneHANKYISAPHBIX MPSMBIX C

52 IIOMOUIbIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHajibHOE MPOECKTUPOBAHKE
[TocTpoenue ceuenmii Kyoa, MPU3MBIL,

54 MPaBWIBHON MUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAJILHOW MPOEKLIUU
[Toctpoenue ceueHuit kyda, IpU3MBIL,

55 MPaBWIBHON MUPAMHUJIBI C TOMOUIBIO
OpPTOTOHAJIBHOW NMPOEKIUH
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IUTOCKOCTH. [lmockoctn
CUMMETpHUI B MHOIOIPaHHUKAX

57 IIpu3Hak nepneHuKyJIIpHOCTH IPIMOH U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUH

53 [IpaBunpHBIE MHOTOTpaHHUKH. Pacuér
paccTOsSIHUM OT TOYKHU J0 INIOCKOCTH

59 IIpaBunbHbIC MHOrOrpaHHUKH. Pacuér
PacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

60 CriocoObl OMMyCTUTh EPIEHIUKYIISPHI:




CUMMETpHUS, CABUT TOUYKH IO
napasuiebHON TpsMO

61

62

63

CaBur 1o HenapauieabHON NPsSMOii,
U3MEHEHUE PACCTOSHUN

Kontponbnas pabora "B3aumuoe
pacmojoXKeHue MPSMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

HOBTOpCHI/IeZ YToJ MCKAY IMPSAMBIMHA Ha
IUIOCKOCTH, TPUT'OHOMETPUS B
IMPOU3BOJILHOM TPCYI'OJIbBHUKE, TCOPECMaA
KOCHHYCOB

64

[ToBTOpEHME: Yroa MExXIY
CKpEUIMBAIOIIUMHUCS NPSIMBIMU B
MIPOCTPAHCTBE

65

66

67

FCOMeTpI/I‘-ICCKI/Ie METOAbI BIYUCICHUA
yriia MCXIy NpsAMbIMU B MHOT'OIPpaHHUKAX

JIByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YTJIOB JBYTPaHHOIO yria

[lepnengukynspHble M10cKocTH. CBOMCTBA

B3aMMHO IICPIICHAUKYJIAPHBIX IUIOCKOCTEM

68

[Ipu3Hak nepneHIuKyJIIpHOCTH
IJIOCKOCTEH; Teopema o MpsIMOit
MEePECEUCHUS ABYX MIOCKOCTEN
MEePIEHANKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN Napaienenumnes; Kyo;
MU3MEPEHHUsI, CBOUCTBA MPSAMOYTOJIBHOTO
napajuleenumne1a

70

TeopeMa 0 nuaroHanu nNpsMOYroJIbHOIO




napajjejcnuincia u CIcaCTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKkue 1 NMpUKIaaHbIE
3a/1auu, CBSA3aHHBIE CO B3AUMHBIM
PaCIOJIOKEHUEM TIPSIMBIX U TUIOCKOCTH

HOBTOpeHI/IeZ CKpC€HIUBAIOIIUECA ITPSAMBIC,
mapajlyiCJIbHBIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOTI'OI'paHHHUKax

Hapa nmapajaCiIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAOIIUXCS ITPAMBIX, pACCTOAHUC
MCIKAY CKPCHIMBAOIIUMUCA ITPSAMBIMU B
MMPOCTBIX CUTyallUusAX

74

PaccrossHue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

76

Brruncnenue paccTossHUN MEXIY
CKPELIUBAIOIIHUMHUCS NPSIMBIMH C
ITOMOIIBIO NIEPIEHIUKYJIIPHOMN INIOCKOCTH

TpéXxrpaHHbIi yroJl, HEpaBEeHCTBA IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMBbI KOCHHYCOB Y CUHYCOB ISl
TPEXTPAHHOTO yIJIa

77

DneMeHTHI CPepUIECKO TEOMETPHH:
reoIe3NYECKUE JINHUN HA 3eMile

78

Kontponbnas padora "Y1isl u
paccrosiHus"

79

80

Cucremaru3zanus 3HaHuM "MHOTOrpaHHHUK
U €70 DJIEMEHTEHI"

[Tupamupna. Bunsl nupamua. [IpaBunsHas
nvpamuaa




[Ipusma. [IpssmMast u HaKJIOHHAs PU3MBIL.

81 [IpaBunbHas nmpusma !

) [IpsiMolt napasienenumnen, 1
MPSIMOYTOJIBHBIN Tapaienenure]], Kyo

23 Brinykibsie MHOTOrpanHuku. Teopema |
Ditnepa
Brinykiibie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOTYTPABUIbHbBIE 1
MHOTOTPaHHUKHU

85 KonTponbHas padota "MHororpanHuku” 1

26 [TonsiTre BeKTOpa Ha TUNIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 PasHocth BEkTOpOB 1

89 [IpaBumno mapasienenurena 1

90 YMHOXKEHHE BEKTOPA Ha YUCIIO 1
Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEIKALUX B OJTHOMN 1
IJIOCKOCTH

92 CkansipHO€ TTPOU3BEICHUE 1

93 Brruncnenue yria Mexxay BEKTOpamH B 1
IIPOCTPAHCTBE

94 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

95 [Ipocreiiue 3a7a4u ¢ BEKTOpaMu 1

96 IIpocreiimue 3agaun ¢ BEKTOpaMu 1

97 [Ipocreiimue 3a7a4u ¢ BEKTOpaMu 1

98 O06001eHre 1 cucTeMaTH3aIus 3HaHUI 1




99 O06001IeHre U cUCTeMaTH3aIUs 3HAHUI 1
100 Hrorosast koHTponbHas paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O06001IeHre U cucTeMaTH3aIus 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




Ne i/

11 KITIACC

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTn4yeckm¢
padoThI

[ToBTOopenue Tembl "KoopuHaThl BEeKTOpa
Ha IUIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpenue temsl "CkansipHOE
MPOU3BEJEHNE BEKTOPOB"

[ToBTOpeHue TeMsbl "Bhruncienue yria
MEX/1y BEKTOpaMU B IIPOCTpaHCTBe"
[ToBTOpeHue TemMbl "YpaBHEHHUE NPSIMOA,
MPOXOIAIIEH uepe3 ABE TOUKU"
YpaBHEHHE ITOCKOCTH, HOPMAJIb,
ypaBHEHHE TUIOCKOCTH B OTpe3Kax

YpaBHEHUE ITOCKOCTH, HOPMAJIb,
ypaBHEHHE TIIOCKOCTH B OTpe3Kax

BeKTOpHOC IMPOU3BCACHUC

JInneliHbple HEPABEHCTBA, JINHEWHOE
MIPOrpaMMHUpPOBaHKE

JIuHeliHbIC HEPABEHCTBA, JINHEHHOE
IIpOrpaMMHUpPOBaHUE

10

AHanmuTuyeckue METOAbI pacqéTa yria
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHHUKAX

11

AHanuTHYeCKue METObl pacuéTa yria
MEXy IIOCKOCTSIMHA B MHOTOTPaHHUKAX

12

@opMyiia pacCTOSIHUSA OT TOYKHU 10




IIJIOCKOCTH B KOOpAHUHATaX

Haxoxnenue paccTosHUI OT TOYKH 10

13
TJIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUI OT TOYKH J10
IJIOCKOCTH B MPAaBWJIBHOW NTUpaMUIe

15 KonrponbHas padora "AHanmuTHueckas
reomeTpus”

16 CeueHrss MHOTOTPaHHUKOB: CTaHJAapPTHbBIE
MHOTOTPaHHUKHU

17 CeueHrss MHOTOTPaHHUKOB: METOJ CJIEJIOB
CeueHusi MHOTOI'PaHHUKOB: CTaHIapTHbHIE

18 IJIOCKOCTH, NTEpeCeUeHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NIPsIMBIE U TUNIOCKOCTH:
napauiesibHbIe CeYeHUS

20 [TapannenbHble NpsMbIE U TUIOCKOCTHU:
pacy€T OTHOIICHU I
[TapannenbHbie MpsiMbIE U TNIOCKOCTHU:

21 YIJIBI MEX/1y CKPEIMBAIOLIUMUCS
MPSAMBIMU
[lepnieHiuKyIsIpHBIE IPSIMBIE U

2 IJIOCKOCTH: CTaHJApTHBIE Maphbl
MEePIEeHIUKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
IlepnieHauKyIpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOpEMa O TpexX
MEPIEHANKYIISIPAX

24 [lepnieHquKyIsIpHBIE IPSIMBIEC U




IIJIOCKOCTH: BBIYUCIICHUA JJIMH B
MHOTI'OI'paHHHUKax

25

[ToBTOpenue: mwiomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI TSI
Ioaaen, CoOoopakeHus MoI00ust

26

27

[ToBTOpEeHUe: MIOIIA M
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
TJI0IA e, COOOpakeHUs TO00US
[ToBTOpEHUE: TIOIIAIH

MHOTOYT'OJIbHUKOB, POPMYJIBI SIS
TJI0IAJIeH, COOOPaKEHUS TTO00US

28

[Inomany cedyeHnii MHOTOTPaHHUKOB:
IJIOIIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXEHUS MO00uS

29

[lmomaau ceyeHnii MHOrOrpaHHUKOB:
TJIOIA U TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs O00us

30

Kontponbnas padora "IloBTopenue:
MHOTOTPAHHHUKH, CEUCHHS
MHOTOTPaHHHUKOB"

31

O06BéM Tena. O0BbEM MPSIMOYTOIBHOTO
napaJuieenuneaa

32

3amgaun 00 yaBOCHUH Ky0Oa, 0 KBaipaType
Ky0a; O TPUCEKIIUHU yTia

33

CrepeomeTprudeckue 3aa4n, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenuneaa

34

HpI/IKJIa,Z[HLIe 3aJda4u, CBA3aHHBIC C




BBIYUCIICHHEM 00BbEMA IPSIMOYTOJILHOTO

napaenenunesaa

35 OOBEM MpsIMOI TPU3MBI

16 CrepeoMeTprdecKkue 3a7auul, CBA3aHHbIE C
BbIUUCIIEHUEM 00BEMOB MPSAMON IPU3MBI

37 [IpuxnanHele 3a1a4u, CBA3aHHbIE C
00BEMOM TIPSIMOI TTPU3MBI
Beruuciienne 00bEMOB Tel ¢ TOMOILBIO

38 onpenenéHHoro uHTerpaita. O0bEM
HAaKJIOHHOM NPU3MBI
Beruucienne 00bEMOB TeJ ¢ TOMOILBIO

39 onpeaenéHHoro nuterpana. OopeéM
MUPaMUJIbI

40 ®opmyna 06béMa nupaMuel. OTHOLIECHHE
00BbEMOB MUPAMHUJ] ¢ OOIIUM YIIJIOM

41 ®opmyna 06béMa nupamMuel. OTHOLIEHHE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

4 CrepeoMeTprudeckre 3a7auul, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW TPU3MBI

43 CrepeoMeTprudeckue 3a7auul, CBSA3aHHBbIE C
00BEMaMH TUPaAMUJIBI
[Ipuknagaeie 3agaun mo Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKJIOHHOM

44 " 0
MIPU3MBI

45 [Mpuknanueie 3anaqn no teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM MUPaAMU/IbI

46 [Tpumenenue 06bEMOB. Brruncinenue

pacCTosdaHuA 10 IIIOCKOCTU




KonTponbaas pabota "O0béM

47 MHOTOTpaHHUKA"
Hunuuapuueckasl TOBEPXHOCTD,

48 o0pa3yroIue MIIHHIPUIECKON
MMOBEPXHOCTHU

49 Humunaap. [psamoit kpyroBoit HUIHHAP.
[Tnomaab MOBEPXHOCTH IIMIIUHPA

50 Konunueckasi moBepXHOCTh, 00pa3yroIiue
KOHMYECKOMU nmoBepxHoctu. Konyc

51 CeueHnune KOHyCa MIOCKOCTHIO,
NapajuIeIbHON MIIOCKOCTH OCHOBAHMUS

57 VYceuénnslil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH U
MOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuuecKkue 3aauu Ha

55 JI0KA3aTeNIbCTBO U BBIYMCIICHHUE,
MIOCTPOCHHUEM CEUEHUH IMIINHIPA, KOHyCca
CrepeomeTpruecKkue 3aa4u Ha

56 JI0KA3aTeNbCTBO U BBIYMCIICHHUE,
MMOCTPOEHUEM CEUEHUH IIMIMH/IPA, KOHYCa

57 [Ipuxnanneie 3a1a4u, CBA3aHHbIE C
HATUHAPOM

58 [Ipuknagueie 3aaa4u, CBSI3aHHBIE C
HUIMHIPOM

59 Codepa u map




60

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[Tepecedenue cdepsl u mapa c
TI0cKoCThI0. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 M300paskeHue mapa

62

63

VYpasuenue chepsl. [Lnomans chepor u eé
yacTen

CummMmertpust cepsl 1 mapa

64

CrepeomeTpHuuecKkue 3aa4u Ha
JI0Ka3aTeIIbCTBO M BHIYHCIICHUE,
CBsi3aHHBIE cO cpepoit U mapom,
MOCTPOCHUEM MX CEUCHHI TUIOCKOCTHIO

65

CrepeomeTprueckue 3a1a4u Ha
JI0Ka3aTeIIbCTBO M BEIYHCIICHUE,
CBsI3aHHBIE cO cpepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIOCKOCTHIO

66

67

[TpuknamHbie 3a7a9u, CBSI3aHHBIC CO
cdepoit u mapom

[ToBTOpEHUE: OKPYKHOCTD Ha IJIIOCKOCTH,
BBIUUCJICHUA B OKPYKHOCTH, CTAHAAPTHLIC
noxoous

68

Paznuannie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OI'PpaHHUKOB

69

70

3amauu o Teme "Terna u MOBEepXHOCTH
BpameHus"

3anaun no reme "Tena u noBepxHOCTU
BpaiieHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

73

74

O0béM mumuHapa. Teopema 06 00bEMe
MPSIMOTO LUJIUMHAPA

Boruncnenne 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uHTerpana. O0nEM
KOHyca

[Tnomaau 6OKOBOM M MOIHOMI
MOBEPXHOCTH KOHYCA

75

CrepeomeTpuueckue 3a7a4u, CBSI3aHHBIC C
BBIYMCIICHHEM 00BEMOB IIMIIMH]IPA,
KOHyca

76

[Tpuknagaeie 3aaaun o Teme "OO0BEMBI 1
TJIOIIAIU TTIOBEPXHOCTEH Te"

77

OO0BEM 1Iapa U MApOBOTrO CEKTOPA.
Teopema 06 00bEMe mapa. [Tnomanp
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIC C BBIYUCICHUEM 00BEMOB
mapa, IapoBOro CErMeHTa U IapoBOro
CeKTopa

78

[Tpuknanueie 3anaqn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaabio chepsl. COOTHOMIECHUS MEXTY
IUIOLIAIIMU TOBEPXHOCTEN 1 00bEMaMu
MOAOOHBIX TEN

79

[TonoGHbIe Tena B MPOCTPaHCTBE.
N3menenue o0bEMa npu mogo0ou.
CrepeoMeTpHuyecKue 3a7a9u, CBSI3aHHBIC C




BBIUHUCIIEHHEM 00BEMOB TEJI U ILIOMIAAEH
MOBEPXHOCTEH

80

81

82

KonTponbaas pabota "ITnomanu
MOBEPXHOCTH B 00BEMBI KpYTIBIX Ten"

JIBmxenus npoctpancta. OToOpaskeHusl.
JIBrokeHus U paBeHCTBO Guryp. Oo6mme
CBOMCTBA JABUKEHUN

Bunbl nBrkeHU: mapaienbHbINA
MEePEHOC, IEHTPAJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
NpAMOM

&3

[TpeoOpaszoBanus momodus. [psmast u
cdepa Diinepa

84

85

FCOMeTpI/I‘-IeCKI/IC 3aaa4u Ha IPUMCHCHUC
JABUXKCHUS

Konrponbnas pabora "Bekrops! B
npocTpaHcTBe"

86

Oo6o06matomiee moBropenue 11 mousTHI 1
MeTo0B Kypca reometrpuun 1011
KJIACCOB, CUCTEMAaTH3al1sl 3HAHUI:
"[TapanienbHOCTb NPSAMBIX U IIJIOCKOCTEN
B IIpOCTpaHcTBE"

87

O6o6maromee moropenue 11 nmousaTuii u
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATHU3aLMsI 3HAHWM:
"BekTops! B mpocTpaHcTBe"

88

O6o6mmaromee moropenue 11 nmousaTuii u
METOJI0B Kypca reometpun 10—-11




KJIacCOB, CUCTEMAaTH3aIsl 3HAHUM
"BekTopsl B mpocTpaHcTse"

89

Oo6o06matomiee moBropenue 11 mousTHil 1
MeTOJI0B Kypca reometpuu 10—-11
KJIACCOB, CUCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

91

92

O6o6maromee moropeHue 11 mousaTuii u
MeTo0B Kypca reomerpuun 1011
KJIaCcCOB, CUCTEMaTH3aIHsl 3HAHUH
"O6beM MHOTOrpaHHHUKA"

O6o6maromee noropenue 11 nmousaTuii u
MeToA0B Kypca reomerpun 1011
KJ1aCCOB, CUCTEMaTH3aI[Hsl 3HAHUH
"[nomany MOBEpXHOCTU U 0O0BEMBI
KpYyTJbIX Ten"

O6o0maromiee nopropenue 11 nousaTuit n
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3allus 3HAHWIA:
"[1nomaayu NOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Hrorosas KOHTpOJIbHAaA pa60Ta

94

WroroBas koHTpoJsibHAs paboTa

95

[ToBTOpeHue, 06001IeHNE U
cUCTeMaTU3alus 3HaHUI

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH




97

HcTopus pa3BUTHs CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH

98

Hcropust pa3BUTHS CTEPEOMETPUU KAK
HayKH U €€ pOoJIb B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

Hcropust pa3BUTHS CTEPEOMETPUH KAK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

100

Hctopus pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pa3BuTHs CTEPEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHIA

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUIA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




IMPOBEPAEMBIE TPEGOBAHUA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OFPA3OBATEJBHOM

IMPOI'PAMMBI
10 KITACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOM
NpoBEpPsAEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHusA
pe3yJbTarTa
7 I'eomerpus
7.1 OmnepupoBarh MOHATHIAMH: TOUKA, IPsAMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJICACTBUS M3 HUX IPHU PELICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MOHATHSAMH: MapajUIeNbHOCTh W MEPHEHAUKYISIPHOCTH
' HPSMbBIX U IUIOCKOCTEH
74 KnaccuduimpoBaTs B3aUMHOE PAaCIOIOKEHUE MPSMBIX M IJIOCKOCTEH B
' IPOCTPAHCTBE
OniepupoBaTh MOHSATUSAMH: JIBYTPAaHHBIA YTroJl, TPaHU ABYTPAHHOTO YIJIa,
7.5 pebpo ABYrpaHHOTO YIJIa, JTMHEHHBIM yrojd JBYTPAaHHOTO yTiia, rpajaycHas
Mepa JBYTPaHHOIo yria
76 OniepupoBaTh MOHSATHUSAMH: MHOTOTPAHHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
' MHOTOT'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUJIbHBIA MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHIbI MHOTOIPAaHHUKOB (NMpamua, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapalenenumnes, Kyo)
KnaccudumupoBarb ~ MHOrOTpaHHUKH,  BBIOMpass ~ OCHOBAHHS  JJIA
7.8 KIacCU(pUKAIUU (BBITYKJIBIE U HEBBIMYKIIbIE MHOTOI'PAaHHUKH, PABUIILHBIC
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIEC TPU3MBI, TapaUICTICTUIIC b )
7.9 OrniepupoBaTh MOHATUSIMH: CEKYIIas TUIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB
710 OOBSICHATD MPUHIIUIIBI TOCTPOEHHS CEYEHUI MHOTOT'PAaHHUKOB, UCTIONb3Y S
' METO/]I CJICIOB
CTpouTh Cc€uY€HHUS MHOTOTPAHHUKOB METOJOM CJICIOB, BBITMOJHATH
7.11 (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
PemaTte 3amaum Ha HaxOXJEHHWE TE€OMETPUYECKHMX BEJIMYMH MO 0Opas3iam
WM aJIrOpuUTMaM, NTPHUMEHSS M3BECTHBIE aAHAJTUTHYECKHUE METOJbI TpH
7.12 pElIEHUMM  CTaHAAPTHBIX MaTEMaTUYECKMX 3aJad Ha  BBIYHCICHHUE
pacCTOSTHUN MEXAy ABYMsS TOYKaMH, OT TOYKH JI0 TPSIMOU, OT TOUYKHIO
IJIOCKOCTH, MEKY CKPEIIUBAIOUIUMUCS MPSIMBIMU
PemaTte 3amaum Ha HaxOXJIEHHWE TEOMETPUYECKHMX BEJIMYMH IO 00pas3iam
713 WM aJdroOpuTMaM, TPHUMEHSS W3BECTHHIE aAHAJUTHYECKHE METOIbl TpU

pPELIEHUH CTAaHJAPTHBIX MAaTE€MaTHYECKMX 3a7a4y Ha BBIYKMCIICHHUE YIJIOB
MEXIY CKPCIIMBAIOIUMUCA MPAMBIMUA, MEXKIY NPAMOM M IUIOCKOCTBIO,




MEXIY IJIOCKOCTSIMU, ABYTPaHHBIX YIJI0OB

Boruncnsate 00bEMBI U IIOMIAAHN TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpHU3Ma,

7.14 nupamMmuzia) ¢ MpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXITY
TUIOIIAASIMUA TIOBEPXHOCTEH, 00BEMaMu MMOOOHBIX MHOTOTPAHHUKOB
715 OnepupoBarh MNOHATUAMM: CUMMETpPUS B IMPOCTPAHCTBE, LEHTP, OCb WU
’ IUIOCKOCTh CHMMETPHH, LEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (Gurypax, TMpeACTaBICHHYI0 Ha
YepTE)kaxX U PUCYHKaX
[TpumeHsTh TeoMeTpuueckue (GakThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEIIIOJAralolUX HECKOIBKO IIAaroB PpELICHUs, €CJIH YCIOBHS
NPUMEHEHHUS 337aHbI B IBHOU (hopme
718 [IpuMmeHsATh mOpocTelike NpPOorpaMMHBIE CPEACTBA W BJIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBoANTH MpUMEpPHl MATEMATHUECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
’ ’KU3HM, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpyuMeHATh NOJyyeHHbIE 3HAHUS HAa NPAKTHKE: aHAJIU3UPOBATh peajbHbIC
CUTYallUu ¥ IPUMEHSATh U3yUEHHbIE IOHATHS B IIPOLIECCE MIOMCKA PEILIECHUS
MaTeMaTHYeCKu C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJECIUPOBATh pEalbHbIC
7.20 CUTyallUM Ha $3bIKE TE€OMETPUH, HCCIEIOBAaTh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM I'€OMETPUUECKIX MOHATUI U TEOPEM, anmnapara anreOpsl,
pemiatb ~ NpPaKTUYECKHE  3a/ayd,  CBSI3aHHbBIE C  HAXOXKICHUEM
r€OMETPUYECKUX BETUYNH
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NMPoBePsSIEeMOro .
00pa3oBaTeJIbHOM MPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yjabTarTa
6 ['eomeTpus
OnepupoBaTh NOHATHAMM: IMJIUHIpUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 IWIMHIPUYECKON MOBEPXHOCTH, IWJIMHApP, KOHUYECKass IOBEPXHOCTD,
o0pa3yromye KOHU4EeCKON TOBEPXHOCTH, KOHYC, c(hepruecKas MOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpatieHus (HMIHHIP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CIIOCOOBI OJYUEHUS TEJ BPALLECHUS
6.4 KnaccuduimpoBaTs B3aMMHOE pacloiokeHne chepsl U TNIOCKOCTH
OnepupoBarh MOHATHIMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CEerMEHTa, IIAapOBOM CJIOM, OCHOBAHWE IIAPOBOrO CJIOS, BBICOTA MIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOHIAJM TOBEPXHOCTEM Ten  BpallleHus,

TEOMETPUUYECKHX TN C MPUMEHEHUEM (POPMYIT




6.7

OnepupoBaTh NOHATHSAMHU: MHOTOTPAHHUK, BIHMCAHHBIH B cdepy U
ONMCaHHBIN OKOJIO cephl, cepa, BNHCAHHAS B MHOTOIPAHHUK WM TeEIO
BpalICHUs

6.8

BBI4ucnsaTs COOTHOIICHHSI MEXKAY TUIOIIAIIMU TIOBEPXHOCTEH U 00BEMaMu
HOJOOHBIX TEIT

6.9

N300paxatrh uzydaemble (pUTypel OT PyKH U C HPUMEHEHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB IPOCTHIX
00BEMHBIX (GUTYP: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHsS Tel
BpaIICHHUS

6.11

W3Bnekatb, HWHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WHPOPMALHUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTeKax U pUCYHKax

6.12

6.13

[TpumeHsTh TeoMeTpudeckrue (GakKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIONIATalIUX HECKOIbKO IIAroB PpELIEHUs, €CJIH YCIOBHS
NPUMEHEHHUs 33JaHbI B IBHOU (hopme

OHepI/IpOBaTB MMOHATHUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BoITIONHATE  TEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXXEHHUS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAaKUMH CBOWCTBAMU OHHU
o0JaaroT

6.15

6.16

6.17

[TpyMeHATH paBUIIO MapaiesienuIeaa Mpyu CI0KEHUU BEKTOPOB

OHepI/IpOBaTB MNOHATHAMU: OCKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAWHATLI BEKTOPA, YI'OJI
MCXKAY BCKTOpaAMH, CKAIAPHOC IMPOU3ZBCACHHC BCKTOPOB, KOJUIMHCAPHLIC WU
KOMITIJTAaHApPHBIC BEKTOPLL

Haxoauth CyYMMY BCKTOpPOB M IPOHU3BCACHUC BCKTOpAa Ha YHCJIO, YI'OJI
MCKAY BCKTOpaMH, CKaJIPHOC MNPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aI[aBaTB IIJIOCKOCTh YPaBHCHHEM B I[GK&pTOBOfI CUCTEMEC KOOpAUHAT

6.19

6.20

Pemiate HpOCTGfII.HHG TCOMCTPHUYCCKUC 3aJa4l Ha IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOTO METOAa

Pemartr 3agaum Ha [J0Ka3aTelIbCTBO MAaTEMAaTHYECKHUX OTHOIICHUU M
HaX0)XXACHUC TI'COMCTPUUYCCKUX BCIMYHH II0 o6pa3uaM HIIKM aJIrOpUTMaMm,
IMPUMCHSISL HU3BCCTHBIC MCTOBI npu peuIeHun CTaHAApTHBIX
MAaTCMAaTHYCCKHUX 3aaad

6.21

[IpumeHsaTh mOpocTeiire NpPOorpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCUHICHUU CTCPCOMETPHUICCKUX 3a1a1

6.22

IIpuBoANTE MpPHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U
JKW3HM, pACIIO3HABATH MPOSIBIEHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

6.23

HpI/IMeH}ITB IOJIYUYCHHBIC 3HAHHA HA MNPAKTUKEC. aHAJIMU3UPOBATH PCAJIBHBIC
CUTyalluu U IPUMCHATH U3YYCHHBIC ITOHATHA B IIPOLECCC ITOUCKA PCHICHUA




MaTeMaTHYeCKu C(HOPMYITUPOBAHHOM MPOOIEMBI, MOJECIUPOBATh pealbHbIC
CUTyallud Ha A3BbIKE T'€OMETPUH, HUCCIENOBATh IIOCTPOCHHBIE MOZECIH C
UCIIOJIb30BaHUEM F€OMETPUUECKUX MOHATHUI U TEOpeM, amnmnapara aareopsl,
pemiatb ~ NpPaKTHYECKWE  3aJa4yd,  CBSA3aHHBIE C  HAXOXICHUEM
F€OMETPUYECKUX BEITUYUH




Kon

ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA
10 KUIACC

HpOBepﬂeMbe/i IJIEMEHT COACPRKAHUS

I'eomeTpust

7.1

OcHOBHbIE TOHATUS cTepeoMeTpuH. Touka, mpsmMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTue 00 akcHOMAaTHYECKOM IMOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

7.3

B3anMHOe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS], TapaUICIbHbIE
N CKpCHIMBAIOIIHECA  MPSMBIC. HapaJIJIeJIBHOCTB NpAMbIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NapajUIesibHbIE MPsSMbIE B MPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX
IOpSAMBIX, NapaJUIEIIBHOCTh NPSIMOM W IUIOCKOCTH. YTJBIC COHANPAaBICHHBIMU
CTOpPOHaMH, YroJl MEeXAy IpsIMbIMH B INpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
napajuieibHble IUIOCKOCTH, CBOMICTBAa NapajUieNbHbIX IUlOocKocTed. [lpocreiimue
MPOCTPAHCTBEHHBIC (UTYpPHl Ha IUIOCKOCTH: TETpadAp, KyO, Tapajuieenurie],
MOCTPOEHUE CEYECHUI

[leprieHAUKYIAPHOCTh MPSAMONW U TUIOCKOCTH: TMEPHEHAMKYJSPHBIE TpSMBIE B
MPOCTPAHCTBE, MPSIMbIE TMapajuieJbHble M MEPHeHIUKYISIPHbIE K IUIOCKOCTH, MpPU3HAF
NEPIEHIUKYIAPHOCTH MPSMOM U TUIOCKOCTH, T€OpeMa O MPSIMON MepHeHAUKYIISIPHOY
MJIOCKOCTH. YTJIBI B TPOCTPAHCTBE: YTOJ MEXKIY MPSIMOM U IIIOCKOCTHIO, IBYTPAHHBIN
YIOJI, TMHEWHBINA yIroJl JBYrpaHHOro yria. [lepnenaukynsp u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TUIOCKOCTH, TIPOCKITUS PUTYPHI HA
IUIOCKOCTh. IlepneHauKyIsIpHOCTh IUIOCKOCTEH: INMPU3HAK IEPIEHIUKYISAPHOCTH IBYX
miockocrtei. TeopeMa o TpEX nepneHauKyJsapax

7.4

7.5

[lonsiTHe MHOrOorpaHHMKa, OCHOBHBIE D3JIEMEHTHl MHOIOIDAaHHUKA, BBIMYKJIbIE U
HEBBINMYKJIblE MHOTOIpDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yromapHas
npu3Ma, T'paHd U OCHOBAHUS NPU3MBI, MpsiMas U HaKJIOHHAs NPU3MbI, OOKOBas U

MOJIHAS IOBEPXHOCTH NMpu3Mbl. [lapannenenunes, npsiMOYTONbHbBIN Mapaienenumes] 1
ero cpoiictBa. [Iupammupa: n-yronpHas nupamuzia, TPaHU M OCHOBAHHE MHPAMUJBI,
OOKOBasi W TOJIHAsl MOBEPXHOCTh MHUPaMM[bI, MPAaBUIbHAS M yCEUEHHAs NMUpaMHUIA.
OnemMeHTsl Npu3Mbl M nupamuibl. [IpaBuiIbHBIE MHOTOTpaHHMKHU: TIOHSATHE
IPABWJIBHOTO MHOTOTPAaHHMKA, IIPAaBWJIbHAs @pU3Ma M IpaBWIbHasg IUPaMHIA,
npaBUiIbHAs TPEYroJbHAs MUpaMUIa U IPaBUIIbHBIN TeTpasap, kyo. [IpeacraBnenue o

NPAaBWIBHBIX MHOTOTPAaHHUKAxX: OKTa’ap, MAOAeKa’ap U ukocayapyrue CeudeHus
IPU3MBI U TUPAMUIbI

CI/IMMeTpI/ISI B IPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH
OIEMEHTBI CUMMCTpPUHA B nupamMuzax, Mnapaiejienuncaax, IMPaBUJIBHBIX
MHOTI'OrpaHHHUKax

7.6

Bbruncnenue »1eMEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriel. Ilmomans
OOKOBOI TTOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIA b OCHOBAHHH,
TeopeMa 0 OOKOBOW MOBEPXHOCTH NMPsIMOM Mpu3Mbl. [1omane 60K0BON MOBEPXHOCTH U
MIOBEPXHOCTU IPABWIBHOW IUpaMUIbl, TEOPEMa O IIIOLIAAU YCEUYEHHOM NHUPAMMIBIL.

-



[Tonsarue 06 00béme. OOBEM MUpPaMuUAbI, MPU3MBI

7.7

[TonoGubIe Tena B mpocTpaHcTBe. COOTHONIICHHS MEXKIY IUIOMIAASMH ITOBEPXHOCTEH
00BEMaMK TOAOOHBIX TET

Kox

11 KITACC

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

I'eomerpus

6.1

[umuHapuYeckas MOBEPXHOCTh, 00pa3yroIue MUIHHIPUICCKOW MOBEPXHOCTH, OCh
ITHHIPUYECKON MOBepXHOCTH. L[uiuHIp: ocHOBaHMsS W OOKOBas TMOBEPXHOCTD,
o0pa3yrolas u 0Ch, TUIOIIA (b OOKOBOH H MOJIHOM MTOBEPXHOCTH

6.2

6.3

Konunueckas moBepxHOCTb, 00pa3yromire KOHH4eCKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYeCcKol moBepxHOCTH. KoHyc: ocHOBaHue M BepilinHa, oOpasylomias U OcCh,
wioniaab OOKOBOI M TOJHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyroliue H
BBICOTA, OCHOBaHHsI U OOKOBAsI MOBEPXHOCTh

Cdepa u map: neHTp, paguyc, TuamMmerTp, IIoIaab MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxeHue chepbl M IIIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe, miomanb

chepsr

6.4

6.5

6.6

N3o0pakenue Ten BpalieHus: Ha TNIOCKOCTU. Pa3BEpTka uMHapa U KOHyca
Kom06unanuu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOTPaHHUK, WU TEJIO BPAIICHUS

[Tonsitne 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO MapajuieNienunena u cieacTBus u3 He€. OOBEM nMIMHApa, KOHYCA.
O06BEM m1apa u oAbk chepsl

6.7

6.8

[Tono6usle Tena B npoctpaHcTBe. COOTHOLICHHSI MEXKAY IUIOIIAIIMU TOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TET

Ceuenuss mwinHApa (MapajuleIbHO U NEPHEHIUKYJISPHO OCH), CEYEHHs KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bekrop Ha mmockoctd M B mpocTpaHcTBe. CIIOKEHUE W BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpAa Ha 4ucio. PasyioxkeHune BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napamienenunena. Pemenne 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM
MPABUJI IEUCTBUHM C BEKTOpaMHU

6.10

[IpsmMoyronbHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB. BpIUnciIeHUE YIVIOB MEXAY INPAMBIMU U ILIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEILIEHUU T'€OMETPUUECKHX 3a]a4




MNOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposITHOCTh M CTAaTUCTHUKA» YriayOJEHHOTO YPOBHS
ABJIIETCSI TMPOJIOJDKEHMEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayO0iaEHHOTO YPOBHS Ha YPOBHE CpeiHero ooiero oopazoBanus. ¥ 4eOHbII Kypc
npeaHa3HayeH sl GOPMUPOBAHUS Y O0YUAIOUINXCA CTATUCTUUECKON KYJIbTYpPhI U
MTOHMMAHUS POJIK TEOPUHU BEPOATHOCTEN KaK MAaTEMATHYECKOTO HHCTPYMEHTA JUIsl
U3Yy4YEHHs CIIy4dailHbIX COOBITHI, BEIMYMH M IpoueccoB. [Ipu n3yueHum kypca
o0OoramarpTcsi NOpPeICTaBlICHUS OO0ydalIMXcd O METOoAAaX HUCCIeAOBaHUS
U3MEHYMBOTO MHUpPA, pa3BUBACTCSl MOHMMAaHHWE 3HAYUMOCTH U  OOLIHOCTHU
MaTEMaTUYECKUX METOJIOB IMO3HAHMS KaK HEOTHhEMJIEMOM YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSL.

Conmepxxanne y4eOHOTro Kypca HaIpaBI€HO Ha 3aKpEIUICHHE 3HaHMM,
MOJIYYCHHBIX TIPH U3YUYCHUH Kypca Ha YPOBHE OCHOBHOTO OOIIETo 00pa3oBaHus, U
Ha Pa3BUTUE IPEACTABICHUM O CIyYalHBIX BEJIIMYMHAX U B3aUMOCBA3SX MEXIY
HUMH Ha BaXXHBIX NPHUMEPAX, CIOKETHI KOTOPBIX MMOYEPIHYTHI U3 OKPYkKAIOLIErO
mupa. B pesynbrare y 00y4aromuxcs 10JKHO cPOPMUPOBATHCS IPEICTABICHHE O
Haubosee ynoTpeOUTEIbHBIX U OOIINX MATEMAaTUYECKUX MOJEIISX, UCIIOJIb3YEMbIX
JUIS  ONHUCAaHUS  AHTPONOMETPUUECKHX M JeMOrpaduyecKuX  BEIUYHH,
NOTPEIIHOCTE B pa3IMYHBIE pPOJAa M3MEPEHHUSX, JUIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUUECKUX YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U MTPOLIECCOB
B oOmiectBe. YueOHbI Kypc siBIsieTCs 0a30i Uil OCBOEHHUS BEPOSITHOCTHO-
CTAaTUCTUYECKUX METOJ/I0B, HEOOXOAUMBIX CIIELIUATUCTAM HE TOJBKO MHKEHEPHBIX
CIEHUAIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJIOTHYECKUX, IOCKOJIBKY
COBpEMEHHBIE OOIIECTBEHHBIC HAYKH B 3HAUUTEIHLHON MEpE UCTIONb3YIOT anmapaT
aHaiM3a OOJbIIMX JaHHBIX. lleHTpanabHYI0 4YacTh Y4eOHOro Kypca 3aHUMAET
OOCYXXJIEHHE 3aKOHAa OOJBIIMX Yucel — (PyHIAMEHTAJIBHOTO 3aKOHA MPHUPOJIBI,
UMEIOLIET0 MaTeMaTUYECKyI0 (hOpMaIH3aIuio.

B cooTBeTcTBUM C yKa3aHHBIMH LEJISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTHKA» HAa YIIIyOJEHHOM YpPOBHE BBIJCICHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CitydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCETD.

[ToMMMO OCHOBHBIX JIMHUH B y4e€OHBIM KypC BKJIIOUEHBI 3JEMEHTHI TEOPUU
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOTUMBIC HJSl TOJHOIEHHOTO OCBOCHUS
MaTepuana JJaHHOrO y4eOHOTro Kypca M CMEXKHBIX MaTeMaTHYeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne nuHMM «CiydailHble COOBITUSL U BEPOSTHOCTU»  CIIYXKHUT
OCHOBOW i (hOpMHUPOBAHUS TMPEACTABICHUN O pACHpPECICHUH BEPOATHOCTEH
MEKly 3HAYCHUSAMH CIIy4alHbIX BEIUYMH. BaKHYIO 4acTh B 3TOM COAEPKATEIBHOM
JVHUM 3aHUMAET N3YYeHHE FEOMETPUUECKOI0 U OMHOMUAIBHOIO PaCIpeeICHUN U



3HaKOMCTBO C UX HENpPEpPBHIBHBIMU aHAJIOTaMU — IOKa3aTeJbHBIM M HOPMaJbHbIM
pacnpeneneHus M.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMU CIIyYalHBIMH BEJIMYMHAMHU U
pacrnpesiefieHUs MM, aKUEHTUPYIOT BHUMaHUE OOYy4YalolMXCSd HAa OMNUCaHUU U
W3YYEHUU CIIyYailHbIX SIBJIEHUN C MOMOIIbIO HENpepbIBHBIX (PyHKIMHA. OCHOBHOE
BHUMAHHE YIEISAETCS OKA3aTeIbHOMY U HOPMAJIbHOMY PacIpeaeICHUSM.

B yuebHOM Kypce mpeaycMaTpuUBaeTCsl O3HAKOMUTEIbHOE H3yU€HHUE CBS3U
MEXAY CIy4YalHbIMH BEJIMYMHAMH W ONHCAaHUE 3TOM CBS3M C IOMOIIBIO
Kod(pduLMeHTa KOppeJsiiid W €ro BBIOOPOYHOTO aHajora. OTH DSJEMEHTHI
coJiep KaHusl pa3BUBAIOT TeMY «/lnarpamMmbl pacceMBaHUs», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0O0IIero o0pa3oBaHMs, U BO MHOTOM ONUPAIOTCS Ha CBEJICHUS W3
KypCOB aire0pbl 1 Fr€OMETPHUHU.

Emé oauH sneMeHT  coaep)KaHusd, KOTOPBIA  Mpejuiaraercsi  Ha
O3HAKOMUTEILHOM YpPOBHE — TMOCJEA0BATEIbHOCTh CIyYalHbIX HE3aBHUCUMBIX
COOBITHH, HACTYTIAIONINX B eUHUITY BpeMeHU. O3HaKOMIICHHE C pacpeieIeHuEM
BEPOATHOCTEM KOJMYECTBA TaKUX COOBITUH HOCUT pa3BUBAIOLIUN XapakTep U
SBJISIETCSL aKTYaJbHBIM JI1 OyIylIUX aOUTYpPHEHTOB, MOCTYMAIOIIMUX Ha y4eOHbIE
CHEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJOTUEH U
yIpaBJICHUEM.

Ha wu3yuenue yuebHOro kypca «BeposTHOCT, U craTucTuka» Ha
yriyOJieHHOM ypoBHE oTBojautcs 68 wacoB: B 10 kmacce — 34 uaca (1 wac B
Heneno), B 11 kimacce — 34 yaca (1 gac B Hesemio).



COAEPKAHUE OBYYEHUA
10 KUIACC

['pad, cBs3HbI rpad, myTH B rpade: HUKiIbl ¥ nenu. CreneHs (BaJIeHTHOCTD)
BepiuHbL. ['padnl Ha miockocTu. JlepeBbs.

Crny4aiiHble SKCIIEPUMEHTHI (OIBITHI) U CIIy4aiiHble COOBITHS. DJIeMEHTapHbIE
coObITUSI (UCXOMBI). BeposITHOCTH CitydyaliHOro COOBITHS. BIM30CTh 4acTOTHI U
BeposiTHOCTH  coObITui.  Ciy4ailHple  ONBITBI C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

Omnepauuu HaJ COOBITUAMMU: TIepeceueHre, 00bEIUHEHNUE, POTUBOIIOI0KHBIC
coObITus. Juarpammsl Ditnepa. opMmyiia CI0KEHHUS BEPOSTHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXKEHHME BEPOSTHOCTEH. JlepeBO Cily4alHOIO
skcniepumenTa. Gopmyiia nosHou BeposatHocT. Dopmyna balieca. HezaBucumbie
COOBITHSI.

bunapHbIil cityyaliHbIN ONIBIT (MCIIBITAHUE), YCIEX U Hey1aua. HezaBucumeble
ucnbiTanus. Ceprs HE3aBUCUMBIX UCIIBITAHUN 10 IEpBOro ycrexa. [lepecranoBku
u (aktopuan. Ywucno coueranmif. TpeyromphHuk Ilackans. dopmyna OuHOMa
Hprorona.

Cepust He3zaBUCHMMBIX wucnbITaHuid bepHymnu. ChydaiiHelii  BbIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaitHas  BenuuuHa. Pacmpenenenue  BepositTHocTel.  Jlmarpamma
pactipenenenus. Oneparuy HaJl CIydYailHbIMU BeTMUYMHaMu. buHapHas ciyuaiiHas
BennunHA. lIpumepsl pacnpeneneHuil, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAJILHOE.

11 KUIIACC

CoBMeCTHOE pacnpelereHue JBYX CIy4alHbIX BeIMYMH. HesaBucumeble
Clly4aiiHbl€ BEJIMYUHBI.

Maremaruueckoe OXHJAaHUE CIy4alHOM BENWYMHBI (pacHpeesieHus).
[Ipumepbl NMpPUMEHEHUsT MAaTEMaTUYeCKOro OXHAAHMS (CTpaxOBaHHUE, JIOTEpeEs).
Maremaruueckoe oxujpaHue OWHApHOW CIIy4ailHOM BeNWYMHBL. MareMaTudeckoe
OKHJAHUE CyMMBbI CIy4allHbIX BEIWYMH. MaremaTudyeckoe  OXUIaHUE
reOMETPUYECKOT0 M OMHOMHUAJIBHOTO pacIpeieIeHU.

Jucnepcuss W CTAHJAPTHOE  OTKIIOHEHUE  CIIyYallHOM  BEJIMYWHBI
(pactipenenenwsi). Jluctiepcust OMHApHOW CIydyaliHON BEIMYMHBL. MaTeMaTHdecKkoe
OKUJIAHWE TIPOM3BEICHUA W JUCHEPCUS CYMMBbl HE3aBUCHMBIX CIIy4YailHBIX
BeauunH.  Jlucmepcus M CTaHJApTHOE  OTKJIOHEHHWE  OMHOMHUAIBHOIO
pacupeneneHus. Jlucnepcuss M CTaHAApPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO
pacrpeiesieHus.



HepasenctBo YeObiméBa. Teopema UeObimépa. Teopema bepnynnu. 3akon
Oonpmmx  uucen. BplOopouHbId  MeTOJ — McchenoBaHWil.  Beibopounbie
XapakTepucTuku. OLIEHHBAHUE BEPOSATHOCTH COOBITHSI MO BBHIOOPOYHBIM JAHHBIM.
[IpoBepka npoCTENIINX TUIIOTE3 ¢ TOMOIIBIO U3YYEHHBIX PACIIPECIICHUMN.

HenpeppiBable cnydaitHple BenuuuHbl. [Ipumepsl. DyHKIMA IUIOTHOCTH
BEPOSITHOCTH pacnpenciieHuss. PaBHOMepHOE paclpelneneHue UM €ro CBOWCTBA.
3ajauu, NpUBOIAIINE K IOKA3aTEIbHOMY PaCIpENENICHUI0. 3a1aut, IPUBOIAIINE K
HOPMaJIbHOMY  PAaCHpPENEIICHUIO. OyHKIMA IJIOTHOCTH BEPOSATHOCTH
[IOKA3aTEeNbHOIO paclpeaeaeHus, PyHKIMS INIOTHOCTH BEPOSATHOCTH HOPMAJIbHOIO
pacnpenenennst. OyHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOIO PACIIPEICIICHHUS.

[TocnenoBatenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3anaum,
puBOJsIIKE K pacupenenenuto [lyaccona.

KoBapuaumst nByx ciydailHelIXx BenuuuH. Koap¢uuueHT smHENHHON
koppemsiiui.  CoBMeCTHbIE  HAOMIOAEHUS  JABYX  BEIMUYMH. BbIOOpOYHBIN
kodhureHT xoppensaiuu. Paznuyne MexIy JTUHEWHOW CBS3BI0O W MPUYUHHO-
CJIEICTBEHHOU CB:A3b10. JIMHEWHAsA perpeccusi, METO HAMMEHBIINX KBAIPATOB.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA YYEBHOI'O
KYPCA «BEPOATHOCTh M CTATHUCTUKA» (YIJYBJIEHHBIN
YPOBEHDB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kIaHCKOro BOCIIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  MO3MIMHM  OOydYaromierocst  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SIBJICHUH,
MpOIEAYp TPaKIaHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aMMO/JICCTBOBATh C COLMAIbHBIMH HMHCTUTYTaMHU B COOTBETCTBUU C UX
GYHKIUSAMY ¥ Ha3HAYCHUEM;

2) NATPMOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON IpaXAaHCKON MACHTUUYHOCTH, YBOXKCHUS
K MPOIJIOMY U HACTOSIIIEMY POCCUICKON MaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE
K JOCTHKEHMSIM DPOCCUMCKMX MATEMATUKOB M POCCHUMCKOW MAaTEMaTUYECKOU
LIKOJIBI, MCIOJIb30BAaHUE 3THUX JOCTHKEHUM B JAPYTHX HAyKaxX, TEXHOJIOTHSX,
chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HaHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa,
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHXKEHH HAayKu W
NESTENBHOCThIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJla B IOCTPOCHUE
YCTOMYUBOTO OyIyIIero;

4) 3cTeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKJIOUYAsl 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, pacCy KJIeHUM,
BOCIIPUUMYHMBOCTh K MAaTEMAaTHUYECKHUM ACTIEKTAM PA3JIUYHBIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TPUMEHATh MaTEMaTUYECKHE 3HAHHS B
MHTEpecax 3JI0pOBOIO0 M 0e30macHoro o0pasa JKW3HM, OTBETCTBEHHOE
OTHOULIEHHWE K CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHE, COATAHCUPOBAHHBIN
PEXKUM 3aHATHIN U OTAbIXA, peryJigpHas (pu3nyeckasi akTUBHOCTS), PU3NUECKOE
COBEPIIECHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOM
NEeSATENbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IICHHOCTH TPYJOJIO0MS, HWHTEpPEC K
paznuyHbiM  chepam  TPOo(PEecCHOHANBHON  ACSATENBHOCTH, CBS3aHHBIM C



MaTEeMAaTHKOW U €€ TPHWIOKCHUSMH, YMEHHE COBEPIIATh OCO3HAHHBINM BBIOOD
Oynymieir mpodeccun M peann30BbIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
TOTOBHOCTh W  CIOCOOHOCTH K  MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caMo0Opa30BaHHI0 Ha MPOTSHKCHWH BCEH JKU3HHM, TOTOBHOCTh K aKTUBHOMY
YYaCTHUIO B PEIICHUY MPAKTHYECKUX 3a7a4 MAaTEMaTHIECKON HAIPaBICHHOCTH;

7) 3KOJIOTHYECKOTO BOCTIUTAHUS

C(OPMHUPOBAHHOCTh JKOJIOTMYCCKOW KYJIBTYpbl, IMOHHMMAaHUE BIIHSHUS
COLIMAJIbHO-?)KOHOMHYECKHUX  IPOIECCOB HA COCTOSIHHE TMPHUPOJHON U
COLMAILHOW Cpefbl, OCO3HaHWE TJIOOATBHOTO XapakTepa SKOJIOTHMYECKUX
po0JIeM, OpUEHTAITUS Ha TPUMEHEHHE MaTEeMaTHICCKUX 3HAHUN TSI PEIICHUS
3aJ1a4 B 00JIACTH OKPY’KAOIIIEH CPe/ibl, IUTAHMPOBAHUE ITOCTYITKOB U OIICHKHU MX
BO3MOYKHBIX ITOCJICJICTBUH JIJISl OKPYIKAKOIIEH CPeIbl;

8) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsSI HAyKH ¥  OOIICCTBCHHOHW TPAKTHKH, IOHHUMAaHHE
MaTeMaTHYeCKOH HayKH Kak chephbl YelOBEYEeCKOW JIESITeIbHOCTH, JTalloB e
pasBUTHSI W 3HAYMMOCTH JUIS PAa3BUTHS IUBUIM3AINHN, OBJIAJICHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYCCKOW KyJbTypOW Kak CpPEJCTBOM IO3HAHHS MUDA,
TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO W HCCIICOBATEILCKYIO JESITCILHOCTD
WHAVNBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/1bHBbIC YHHBEPCAJIbHBbIC Y4eOHbIC AeHCTBUSA

Ba3oBnle Jjornueckue AeicTBUSA:

BBIABJISITh U XapaKTEPU30BATh CYLIECTBEHHBIE TPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHM, OTHOIICHUA MEXIy TMOHATUSAMHU, (HOPMYIHUPOBATH
OIIpENEIICHUS HOHATHUH, yCTaHaBJIUBAaTh CYILIECTBEHHBIN IIPU3HAK
KJacCU(pUKAllMM, OCHOBAaHUSA JJs O0OOOIIEHHS U CpaBHEHUs, KpUTEPUU
IPOBOJMMOTIO aHAJIU3A;

BOCIPUHUMATH, (OpPMYIHpOBaTH M  NPeoOpa3OBbIBATh  CYXKIACHUS:
YTBEPIUTENbHBIE U OTPUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIC U OOIIIE, YCIOBHBIC,

BBIBJIATD ~ MATEMAaTHUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3U U
OPOTUBOpPEUMs B (paKTaX, JaHHBIX, HAOIIOICHUSAX U YTBEPKIACHUX, IPeiaraTh
KPUTEPHU I BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JenaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX W
MHJIYKTUBHBIX YMO3AKIIFOUEHNN, YMO3AKIIOUEHUH 110 AHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEpXKACHUN (IpsiMble W OT MPOTHBHOIO), BBICTpauUBaTh AapryMEHTAlUIO,



OPUBOJUTH TPUMEPhl U KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPHAHTOB pEIICHHS, BBHIOMpAaTh HauOolee TMOAXOAAIUNA C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarenbCcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK HMCCIEAOBATEIbCKUNH MHCTPYMEHT IMO3HAHUSA,
dbopMyaMpoBaTh  BONPOCHI, (UKCUPYIOLIME MPOTUBOpPEUYUE, MpoOJemy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH
CBOIO TMO3UIINIO, MHEHHUE;

MIPOBOAUTD CaMOCTOSITENILHO CIJIAaHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHKUE T10 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro oOBbEeKTa,
SBJICHMS, TIPOLIECCA, BBISBICHHUIO 3aBUCUMOCTEH  MEXIy OOBEKTaMH,
SBIICHUSIMU, TIPOIIECCAMH;

CaMOCTOSTENIbHO (hOPMYITUPOBATH OOOOIIIEHUS U BHIBOJIBI IT0 PE3YJIHTaTaM
MPOBEIEHHOTO HAONIONCHUS, UCCIEIOBaHMs, OIECHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMII;

IPOrHO3UPOBATh BO3MOXKHOE DPAa3BUTHUE IpOIlECCa, a TAKXKE BBIABUTATH
MPEIIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ unpopmanmeii:

BBISIBIISAITH Je(UUIUTH HHGOPMAIIUH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U I pEIICHUS 3a]1auu;

BbIOMpaTh  MHGOPMALMI0O M3  HMCTOYHMKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHUCTEMATHU3UPOBATh M HHTEPNPETUPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (POPM MPEACTABICHUS;

CTPYKTYpUPOBaTh HH(OPMALINIO, IPEACTABIATE €€ B pa3IU4HbIX (popmax,
WUTIOCTPUPOBATH Tpapuyuecky;

OLICHUBATH Ha/IEKHOCTD uHbopMaIuu o CaMOCTOSITENIEHO
chOopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIE TeiicTBUS

Oo0menue:

BOCITPUHUMATH U (hOPMYJIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH
U 1EJISIMH OOIIEHHUsI, ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOYKY 3PEHUSI B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 10 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH MOTYYEHHBIN pe3yIbTaT;

B X0J1¢ 00CYKJICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
mpoOJIeMBbI, pelraeMol 3aadyi, BBHICKA3bIBATh HJCH, HAIlCJICHHBIE Ha IIOWCK
pEIIeHUs, COMOCTABISATh CBOM CYXICHUS C CYXICHUSMU APYTUX yYaCTHUKOB



auanora, oOHapyXUBaTh Pa3InYMe U CXOACTBO MO3ULUH, B KOPPEKTHOU (hopme
(opMyIIMpOBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS;

MPEACTABIATh  pEe3ydbTaThl  pEIIEHUs  3aJayd,  OAKCIIEPUMEHTA,
UCCJIEI0BaHUS, MPOEKTa, CaMOCTOATENbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C
y4€TOM 3a71a4 NpPe3eHTallud U OCOOEHHOCTEN ay TMTOPHH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC 1CHCTBUS

Camoopranu3anmusi:

COCTAaBJISITH TJIaH, aJITOPUTM PEIIEHUS 3a/1a4, BEIOMPATH CIIOCO0 PEIICHUS
C y4€TOM HMEIONIUXCS PEeCYpcOB W  COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTUpOBaTh M KOPPEKTUPOBATh BapUAaHThl PEIICHU C Y4ETOM HOBOWU
uHpopMaruu.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJUIEKT:

BIIQJICTh HABBIKAMH  TIO3HABATEIBHOM pedJeKCHMM KaK OCO3HAHUS
COBEpIIIACMBIX JIEHCTBHUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB,
BJIAJIETh CIOCOOAMHM CAMOIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa
pelIeHns MaTeMaTUYECKOM 3a]1auu;

MpPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUH
3alauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAJICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEId M YCIOBHUSIM, OOBSICHITH
OPUYUHBI  JTIOCTMOKEHUS WM HEJIOCTHUKEHUS pe3yJbTaTOB JIEATEIbHOCTH,
HaXOJIUTh OMMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEILHOCTD:

NOHUMAaTh W KCHOJB30BaTh  NPEUMYIIECTBA  KOMAHIHOM |
UHIUBUyaIbHOW PAOOTHI MPHU pElICHUU Y4eOHBIX 3aJlay, MPUHUMATH LEJh
COBMECTHOM NIEATEeIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPabOTHI,
pacmpenensaTb BUABI pabOT, T0roBapuBaThCs, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBbIE MITYPMbD» U HHBIE), BBIMOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JICUCTBHUS C JIPYTUMU WICHAMH KOMAaHJBI, OIEHHWBATH
KaueCTBO  CBOETO BKJIaga B OOMMA  MPOAYKT TIO  KPUTCPHSM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca o0yyaromuiicss HAy4YuTCs:



cBOOOHO ONEPUPOBATH NOHATUAMU: Ipad, MIOCKU rpad, cBA3HBIN Tpad,
nyTh B Tpade, Lenb, IUKI, AEPEBO, CTENEHb BEPLIMHBI, JIEPEBO CIy4ailHOrO
AKCIIEPUMEHTA;

CBOOOJITHO ONEPUPOBATH MOHATHUAMM: CIYHYAMHBIA HKCIEPUMEHT (OIIBIT),
Clly4aifHOE COOBbITHE, 3JIEMEHTapHOE Ciy4yailHoe coObITHEe (3JIEMEHTapHbBIN
UCXOJ) CIy4yailHOrO OMbITa, HAaXOJUTh BEPOSTHOCTU COOBITHI B ONbITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMY;

HaxoIuTh W (OPMYIUPOBATH COOBITUSA: TE€peceyeHre, OObEINHEHUE
JaHHBIX COOBITUH, COOBITHE, IPOTUBOIOJOKHOE JIaHHOMY, HCIOJIb30BaTh
auarpaMMbl  Oiyiepa, KOOPAMHATHYIO MPAMYIO JUIS  PELICHHs  3ajad,
MOJIb30BaThCA (HOPMYJION CIIOKEHHUS BEPOATHOCTEH Jii BEPOATHOCTEH ABYX H
TpeX CIy4yalHbIX COOBITU;

OIEpUpPOBATh  TMOHATHAMH:  YCIOBHAsA  BEPOATHOCTb,  YMHOXCHUE
BEPOATHOCTEHN, HE3aBHCUMBIE COOBITHS, JIEPEBO CIy4YallHOTO SKCIIEPUMEHTA,
HAXOJUTh BEPOSITHOCTU COOBITUI C MOMOIIbIO NMpaBUja YMHOXKEHUS, JiepeBa
CIIy4aifHOTO OIIbITa, MCMOJb30BaTh (POPMYJy MOJHON BEpPOSITHOCTH, (POpMyTy
baileca mpu pemeHuu 3aaad, onpeaeisaTh He3aBUCUMOCTh COOBITHI TI0 (hopmyJie
Y TI0 OPTaHU3aLUHU CIIy4YalHOTO DKCIIEPUMEHTA;

NPUMEHSTh W3Y4YEHHbIE KOMOMHATOpHBbIE (DOPMYJBl AJIA TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, AJIEMEHTApPHBIX COOBITHI CIy4yailHOrO OMbITa, PEIICHUs
3a/1a4 110 TEOPUU BEPOSATHOCTEN;

CBOOOZHO ONEpUPOBATh MOHATUSAMM: OWHAPHBIA CIIy4alHBIA OIBIT
(ucmbITaHue), yCIeX U Heyaua, HE3aBUCUMBIE UCIIBITAHUs, CEPUs UCIIBITAHUH,
HAXOJUTh BEPOSITHOCTH COOBITHI: B CEPUHM HWCIBITAHUW /0 MEPBOTO ycrexa, B
Cepuu UCTIbITaHUN bepHysun, B ONbITE, CBSI3aHHOM CO CITy4allHbIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOOHO OIIEpUPOBAThH HNOHATUSMH: cily4yaiiHas BEJIMYMHA,
pacmpesieieHne  BEpOSTHOCTEW, JauarpaMma pacrpejaeicHus, OuHapHas
Clly4aifHas BETUYMHA, TEOMETPUUECKOEe, ONHOMHAIILHOE pacpe/IeIeHHE.

K xoniy 11 kiaacca o0yJaromuiicss HAyIUTCS:

ONEPUPOBATh INOHATHUAMU: COBMECTHOE PACIPEIEICHUE IBYX CIyYalHBIX
BEJIMYMH, MCIOJNb30BaTh TaOJIMIy COBMECTHOIO pacHpelesieHus JABYX
CIy4YalHbIX BEJIMYMH [UISl BBIACJICHUS PACIPEICICHUS] KaXXIO0M BEJIWYWHBI,
ONPENEIICHUS HE3aBUCUMOCTH CIIyYalHbIX BEJINYHH;

CBOOOZHO  ONEpPUPOBATH TMOHATHEM  MAaTEMATHUYECKOTO  OXUJAAHUS
CIIy4aliHOU BEJINYMHBI (pacnpenenenus), IIPUMEHSTh CBONCTBA
MaTeMaTH4YECKOr0 OKUIaHUs IIPU PEILIEHUU 3a/1a4, BBIYUCIIATh MATEMAaTHIECKOE
OXKuJaHue OMHOMHAILHOTO M TEOMETPHUYECKOTO pactpeiesieHNH;



CBOOOJHO  ONEPUPOBATh  TOHATHUAMH:  JUCIEPCHS,  CTaHAAPTHOE
OTKJIOHEHUE CIIy4YalHOM BEJIIMYWHBI, NPUMEHSATH CBOWCTBA JIHCIEPCHUU
CIIy4yalHOM BEJIWMYHMHBI (pachlpelesieHus])) MNpU PEIICHUH 3ajlad, BBIYUCISATH
JUCTIEPCUIO M CTaHJAPTHOE OTKJIOHEHUE T'€OMETPUYECKOr0 U OMHOMHAIBHOTO
pacrpeneneHui;

BBIYHCIIATh BBIOOPOUYHBIE XapaKTEPUCTUKU 110 JAHHOM BBIOOpKE U
OLICHMBATh XAPAKTEPUCTUKH TEHEPATbHOM COBOKYIMHOCTH JAHHBIX MO
BBIOOPOYHBIM  XapakTepucTukaM. OIIEHUBATh BEPOSTHOCTH COOBITUM WU
MPOBEPSTh MPOCTEUIINE CTATUCTUYECKUE TUIOTE3BI, MOJIb3YACh U3YUYEHHBIMU
pacupeacIeHUsIMHA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

Ne i/ Konrpoabusie  IpakTuy
IporpamMmmal Bcero
padoTsbI padoThI
1 DJIeMeHTHI Teopuu TpadoB 3
) Cry4aiiHbIe OTIBITHI, CITy9aifHbIe COOBITHS U 3
BEPOSITHOCTU COOBITHI
Omnepanuu HaJ MHOXKECTBAMHU U
3 coObITUAMHU. CII0’)KEHUE U YMHOXKEHHUE 5
BEPOATHOCTEU. Y CIIOBHASI BEPOATHOCTb.
He3zaBucumble coObITHS
4 DneMeHTbl KOMOMHATOPUKH 4 1
Cepun nocnenoBaTeIbHbIX UCTIBITAHUM.
5 Wcnbrranus beprymmu. CiydaiftHblit BBIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 Crnyualinble BEJIMUMHBI U pacrpeaeeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 0




11 KIIACC

HaumeHnoBaHue pa3iesioB U TeM
NPOrpamMmbl

Ne i/

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IMpakTuy
padoTsbI

3aKoH OOJNBIINX YHCE

DJIEMEHThI MATEMATHYCCKON CTATUCTUKHU

HenpepriBHbIE clTydaiiHble BETHUHUHBI
(pacnpenenenus), MOKa3aTeIbHOE U
HOpPMaJIbHOE pacrpeieieHus

Pacnipenenenue Ilyaccona

CBs3b MCKOY CJIy‘IafIHBIMH BCJIIMYMHaAMH

O000I11IeHNE U CUCTEMATH3aIU 3HAHUH

11

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KITIACC
Kosan4yecTBo yacos
Ne n/m Tema ypoka Beero Kontpoabubie  IIpakTHyecKH(
padoThI padoTsbI

I'pad, cBs13HBIN Tpad, MpeacTaBICHUE
3aJ1a4¥ ¢ MOMOIIBIO Tpada

Crenenb (BaJICHTHOCTD) BepIIMHEL [1yTh
B rpade. Llenu u nukibi

I'padst Ha mnockocTu. [lepeBo
CIIy4alHOT'O SKCIIEPUMEHTA

Cryyaiinble SKCTIEPUMEHTHI (OIBITHI) U
Cily4aifHble COOBITUS. DJIeMEHTapHbIE
cOOBITHS (MCXO/bI)

BeposTHOCTB ciydaifHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMH

BeposiTHOCTB city4aifHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OIIBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[Tepeceuenue, 00beIMHEHNE MHOXKECTB
U COOBITUH, IPOTUBOIIOJIOKHBIE
coObITus. PopMyIa CIOXKEHUS
BEPOATHOCTEMN




VYcnoBHas BEpOATHOCTb. Y MHOYKEHUE
BeposATHOCTE. DopMyia yCIOBHOM
BEPOATHOCTH

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE
BeposiTHOCTEU. POpMyIa yCI0BHOU
BEPOSITHOCTH

10

11

dopmyia MOJHON BEPOATHOCTH

®opmyina baiieca. HezaBucumblie
COOBITUS

12

13

14

Komb6uHnaTopHOe npaBUiIo yMHOXKEHHUS.
[lepecranoBku u paxkropuan

Yucno couerannil. TpeyronbHuk
[Tackans

®opmyna ounoma HeroToHa

15

16

KonTponbhas padota Nel: "I'padswl,
BEPOSITHOCTH, MHOXKECTBA,
KoMOWHaTopuka'

buHapHBIl cydaiiHBIi ONBIT
(ucmpITaHKe), YCIIEX U HeyJaya.
He3aBucumele ucnsiranus. Cepust
HE3aBUCUMBIX UCIIBITAHUH J0 IEPBOTO
ycmnexa

17

CepI/I}I HE3aBUCHUMBIX MCIIBITAHUHN 10
MEpBOro ycCricxa

18

Cepusl HE3aBUCHMBIX HCTIBITAHUN
bepnymm

19

Cry4aifHbIi BHIOOp M3 KOHEUHOM
COBOKYITHOCTHU




20

[IpakTuueckas pabora c
UCTIONIb30BaHMEM 3JIEKTPOHHBIX TaOJIHII

21

Cnyuaiinas BennunHa. Pactipenenenue
BeposiTHOCTEH. /lnarpamMmma
pacrpeneneHus

22

23

Onepanuu HaJ CIy4YalHbIMU
BennuuHamu. [IpumMepsl pactipeieieHui.
bunapHas ciydaiiHasi BEJIMYMHA

FeOMeTpI/I‘IeCKOG pacupeaciiCHue.
bunomuanbHOE pacipeaciiCHuc

24

Marematnueckoe 0KMIaHUE CIIyYalHON
BennurHBL. COBMECTHOE pacipe/iesieHre
JBYX CIIy4alHbIX BEJIUYNH

25

HesaBucumsble cirydaliHble BEJIMYNHBI.
CBolicTBa MaTEMAaTUYECKOTO 0KHJIaHUS.
MaremaTtnueckoe Oxuj1aHnne OMHapHOU
CIIy4alHOM BEIMYHUHBI

26

Marematuueckoe 0XKHIaHHue
TCOMETPHUICCKOIo 1 6I/IHOMI/IaJ'[I)HOFO
pacnpeneneHuit

27

Jucnepcus U cTaHJapTHOE OTKIOHEHUE

28

Jucnepcust OMHApHOM CiTy4aitHOM
BeanurHbl. CBOWCTBA AUCTIEPCUH

29

30

Maremarudeckoe OXXHAAHUC
IMPOU3BCACHUA U TUCTICPCUA CYMMBI
HE3aBUCHUMBIX CJ'Iy‘—IﬁﬁHBIX BCJIMYUH

[IpakTuyeckas pabora c
UCTIOJIb30BaHUEM JIEKTPOHHBIX TAOJIHIT




Jucrniepcust OMHOMUATBHOTO

31 pacnpenenenus. [Ipaktuyueckas padora ¢ 1
UCIIOJIb30BAaHUEM 3JICKTPOHHBIX TaOJIHII

32 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1
KonTtponbHas padora Ne2: "Ucnbrtanus

33 bepnynnu. Cryyalinble BETMUYUHBI U 1
pacnpeneneHus"

34 O000I11IeH1E U CUCTEMATH3aIUs 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoaugecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTn4yeckm¢
padoThI

HepasenctBo YeOrniera. Teopema
YeoOrimena. Teopema bepHysuiu. 3akon
OOJIBIIUX YHCET

HepasenctBo YeOrniera. Teopema
YeoOrimena. Teopema bepaysuiu. 3akon
OOJIBIINX YKCEN

Hepasencro Yebnimena. Teopema
Yeorrmesa. Teopema bepuynnu. 3akon
OOJIBIINUX YHCET

Br100opouHbIif METO ICCIIEIOBAHUM

HpaKTI/I‘leCKaH pa60Ta C UCIIOJIb30BAHHUECM
OJICKTPOHHBIX Ta6J'II/II_I

['enepanbHas COBOKYIHOCTb U CiIy4aiiHast
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakTtepucTukamu. OLiEeHKa CPEeTHErO U
JUCIIEPCUU TEHEPAILHON COBOKYITHOCTH C
MOMOIIBIO BBIOOPOYHBIX XapAKTEPUCTUK

['eHepasibHasi COBOKYITHOCTb U ClIy4aiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMU
xapakTtepucTukamu. OLieHKa CPEeTHErO U
JUCIIEPCUU T€HEPAIbLHON COBOKYITHOCTH C
MIOMOIIBIO BBIOOPOYHBIX XapAKTEPUCTUK




OneHrBaHue BEPOATHOCTEH COOBITHI 11O
BBIOOpKE

Craructuueckas runoresa. [Iposepka
MPOCTENIINX TUIIOTE3 C IOMOLIBIO CBOMCTB
W3YUYEHHBIX pacCIlpeaeIeHUN

10

11

Craructuueckas runoresa. [IpoBepka
MPOCTEHIINUX TUTIOTE3 C TOMOIIBIO CBOMCTB
M3YUYEHHBIX paclpeaeIeHU

HpaKTI/I‘leCKaﬂ pa60Ta C MCIIOJIb30BAHUEM
QJICKTPOHHBIX Ta6J'II/ILI

12

[IpuMepsl HENIPEPBIBHBIX CIIyYaHBIX
Benn4YuH. OyHKIUA TUIOTHOCTH
BEPOATHOCTH

13

14

15

PaBHOMepHOE pacnipenenenue. [Ipumepsl
3a1a4, IPpUBOAAIIMNX K IMTOKA3aTCIIbHOMY U K
HOPMAaJIbHOMY PacIpEaCIIEHUSIM

CDYHKI_[I/IFI IIJIOTHOCTHU BCPOATHOCTHU
MMOKa3aTCJIIbHOI'O paClpCaciICHUA
CDYHKIJ;I/ISI IIJIOTHOCTHU BCPOATHOCTHU
HOPMAJIBHOT'O pacCIIipCaACICHUA

16

ITocaenoBaTeIbHOCTE OQUHOYHBIX
HE3aBUCUMBIX coObITHH. [Tpumep 3amaun,
MIPUBOJISIIEH K pacnipeaenenuto [lyaccona

17

[IpakTuueckast paboTa ¢ UCMOIB30BaHUEM
AJICKTPOHHBIX TaOJHUIT

18

KoBapuarnust 1ByX ciyyailHbIX BEJIMYHH.
Ko duuuent koppensunu

19

CoBMecTHBIC HAOMIOJCHUS JBYX BEIUYUH




20 Br16opounsrii k03¢ uimenT koppensun

21 Paznuuue Mex 1y TMHEHHOMN CBS3bIO U
IIPUYUHHO-CJIEICTBEHHOU CBS3bIO

22 JIuneitnas perpeccust

7 [IpakTuueckas padboTa ¢ UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL
[IpencraBieHye TaHHBIX C TOMOILBIO

24 TaOJIUIl ¥ Tarpamm, onucaTenbHas
CTaTHCTHKA

)5 OnbITh ¢ PABHOBO3MOKHBIMU
3JIEMEHTaPHBIMU COOBITUSAMU

2 Brrunicnenue BeposiTHOCTEN COOBITHH C
pUMEHEeHHEM (opMYyIT
Brruncnenue BeposiTHOCTEH cOOBITHIT €

7 PUMEHEHUEM IpapUueCKUX METO/IOB:
KOOpAMHATHAs IpsiMasi, 1EPEBO,
nuarpaMma Diepa

28 Ciyualinble BEJITMUNHBI U paclpeaeIeHUs

79 MaremaTryecKkoe OKHIAHUE CITyYalHOU
BEJINYUHBI

30 MaremaTrnuecKkoe OKUIAHUE CITyYalHOU
BEITUYNHBI

31 KonrtponsHas pabdora: "BeposTtHocTs 1
cTaTUCTUKA"
Brruncienne BepoSTHOCTEN COOBITHIA C

32 npuMeHeHneM Gopmys U rpaduuecKux
METOJI0B

33 Brruncienre BepoSTHOCTEN COOBITHI C




npuMeHeHneM GopmyIt u rpaduaeckux
METOJIOB

34

CrnyualiHble BEJIMUUHBI U PACIIPEETICHMUSL.

MareMmatuueckoe 0KUIaHNUE CIIydalHOU
BEJINYUHBI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

34







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KUIIACC
Kon =
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero 0opa3oBaHus
pe3yJbTara
6 Teopust BEpOATHOCTEN M CTaTUCTHKA
6.1 Yutath ¥ CTPOUTH TAOJIHUIIBI M THATPAMMBI
6 OnepupoBaTh  MOHATUAMHU:  CpeaHee  apudmMeTHueckoe, MeauaHa,
' HaunOoJIbIlIee, HAMMEHbIIIEEe 3HaYCHUE, pa3Max MacCHBa YMCIIOBBIX JJAHHBIX
OnepupoBaTh MOHITUSIMH: CIyYalHBIA SKCIIEPUMEHT (OMBIT) M CIy4ailHOe
coObITHE, >IEeMEHTapHOE COOBbITHE (PIEMEHTAPHBIM HCXOJ) CIy4ailHOTrO
6.3 ONbITa; HAXOAUTb BEPOATHOCTH B ONbITAX C PAaBHOBO3MOXKHBIMU
CIIy4ailHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTU COOBITUI B
M3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTaxX
Haxogute u QopmynupoBaTh COOBITHS: IepecedyeHue U OObeTUHEHHE
6.4 JMaHHBIX COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' [10JIb30BaThCS AMArpaMMaMu Diiiepa u GopMyJIoil ClI0KEeHUsI BEpOATHOCTEN
IIPU PEILIEHUH 3a7a4
OnepupoBath MOHATHIMHU: YCIOBHAsI BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaxOJIUTh BEPOSITHOCTH C TOMOUIBIO IMpaBUja YMHOXEHHUS, C MOMOILBIO
JIEpEBa CIIy4YalHOIO OIbITa
6.6 [TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHMSI IIPU PELIEHUHU 3a]a4
OnepupoBarh MOHATHUAMH: HCIBITAHWE, HE3aBHUCHUMbBIE HCIBITAHUS, CEepuUs
6.7 UCIBITAaHUM, yCHeX M HeyJada,; HaXOJUTb BEPOSTHOCTH COOBITHH B Cepuu
' HE3aBUCHMBIX HCIBITAHUNH 1O MEPBOro YcCIieXa, HAaXOJUTh BEPOSTHOCTU
coObITHI B cepuu ucnblTaHuil bepHysm
6.8 OnepupoBaTb  NOHATUAMU:  CilydaliHas  BEJIWYMHA, paclpeiesieHue
' BEPOATHOCTEH, AUarpaMMa pacrpeaeacHus
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsIeMOro .
00pa30BaTeJILHOM NMPOrPaMMBbI CpeIHEero 001ero 00pa3oBaHus
pe3yabTarta
5 Teopus BEpOATHOCTEN U CTaTUCTHKA
51 CpaBHUBaTh BEPOSITHOCTH 3HAYEHU N CIIy4YallHOM  BEJIMYMHBINO
' pacnpeaeseHUIO WIH ¢ TIOMOIIBIO TharpaMm
5.2 OnepupoBarh MOHATHEM MAaTEMaTHYECKOrO  OXHUAAHUSA, MPUBOJIHUTH




IIPUMEPBI TOr'0, KaK IPUMEHSIETCS MATEMaTUYECKOE OXUIAHUE CIy4alHOU
BEIWYUHBI, HAXOAUTh MAaTEMaTUYECKOE  OXUIAHUE 10  JAaHHOMY
pacIpeneneHuIo

53
54

HmeTts MpEaACTaBJICHHUEC O 3aKOHEC OOJIBIIIMX YUCEI

HNmeTts MMPEACTABIICHUE O HOPMAJIBHOM paClpeCaciIiCHuu




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KITACC

Kon
6

IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBnenue TaHHBIX ¢ TOMOIIIBIO TabuIl U Auarpamm. CpenHee apupMeTHIECKOE,
MeuaHa, HauOoJIbIIee M HAMMEHbBIIIee 3HAYCHHS, pa3Max, JTUCTIEPCHS M CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

6.2

6.3

Cry4JaiiHbIe SKCTICPUMEHTBI (OTBITHI) M CITyYaliHbIC COOBITHSI. DJIEMEHTAPHBIC COOBITHS
(ucxonpl). BeposATHOCTH ciydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSTHOCTH
coObITHii. CitydaiiHbIe OIBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHUSMH.
BeposiTHOCTH COOBITHIT B OTBITAXC PABHOBO3MOYKHBIMH 3JICMEHTAPHBIMU COOBITHSIMU

Onepauuu Hax CcOOBITUAMM: IEepeceyeHue, OOBEAMHEHUE, MPOTHBOIIOJIOKHbIE
coObIiTus. uarpammsl Ditnepa. @opmMya ClI0XKEHHS BEPOSTHOCTEH

6.4

6.5

VcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BeposiTHOCTEW.  JlepeBO  ciydailHOro
sKcriepuMenTa. @opMyiia MoJHOM BeposTHOCTH. HezaBucumbie cOOBITHSA

KomOunaropHoe mpaBuino ymHoxeHus. IlepectaHoBkn u  daxtopuan. Yucio
couetanuii. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa

6.6

bunapHblil ciy4ailHbIl ONBIT (UCHBITAaHUE), ycmnex M Heyjaada. HesaBucumble
ucneiTanus. Cepus HE3aBUCHMBIX MCHBbITaHUMM [0 1nepBoro ycmexa. Cepus
HE3aBUCHMBIX UCTIIBITAaHUHN bepHymn

6.7

CnyuaiiHas BenumuuHa. Pacnpezenenue BeposiTHOCTeH. Jluarpamma pacripeneieHusl.
[Tpumepsl pacnpezesieHuil, B TOM YHCJIe FeOMETPHUECKOer OMHOMHAIIBHOE

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

Teopust BEpOsATHOCTEN U CTaTUCTUKA

5.1

UucnoBble XapaKTEPUCTUKHU CIIyYaWHBIX BEIMYMH: MAaTEMaTHYECKOE OXKHUIAHUE,
JIACTIEPCHST U CTaHAApPTHOE OTKJIOHEHHWE. I[IpuMepbl mpHUMEHEHHsT MaTEeMAaTH4YECKOIrO
OXKMJaHUsA, B TOM YHUCJIE B 3a/]ayaX W3 MOBCEIHEBHOW >XU3HU. MaremaTH4yecKoe

OXKMJIaHWE OMHApHOW CIIy4allHOW BeNWYMHBI. MaTeMaTUyecKoe OKUJAHWE CYMMBI
CIIyYalHBIX BEJIMYMH. MaTEMaTHUECKOE OKUAAHUE U JUCIIEPCHSI TEOMETPUUECKOTO U

OMHOMUABHOTO pacIpeIeICHHA

5.2

3akoH OOJBIIMX YHCEN W €r0 poJib B HaykKe, NMpHUpoie W odmecTtBe. BrIOOpOUHBIN
METOJI YICCIICIOBAaHUI

53

[IpuMmepbl  HEMPEPHIBHBIX  CIy4YalHBIX  BeNWYWH. [lOHSATHE O IUIOTHOCTHU
pacnpezenenus. 3agauu, IPUBOISIINE K HOpMaIbHOMY pacnpenenenuto. [lonstue o

HOPMaJIbHOM pacIpeieIeHUH

1



IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMSI

IIpoBepsieMble TPeGOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHS
OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeJHEro 001ero
oOpa3oBaHus

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELICHUS 3aad;
yMeHue (GOpMyJIHpPOBAaTH W ONEPUPOBATH MOHATHSAMH: ONIpEACIICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, NPU3HAK, J0KA3aTeNbCTBO,
paBHOCHIIbHBIE (DOPMYIMPOBKH; NMPUMEHATh HX; yMEHUE (HOpMYyITHUpPOBATH
o0paTHOE M NPOTUBONOJIOXKHOE YTBEpXKJEHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIHUH;
IPOBOJUTH JIOKA3aTeNIbHbIE PACCYKACHUS MPU PEIICHUH 3a/]1a4, OLlEHUBATh
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUH; YMEHUE  OIEpUpPOBATh
HOHATUSAMM: MHOXECTBO, MOIAMHOXKECTBO, ONEpalMd HaJ MHOKECTBAMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar A
OIMCaHMs PeabHbBIX IPOLIECCOB U SIBICHUHN U IPU pEeIIeHUH 3a/1a4, B TOM

YHCIIe U3 APYTUX YUEOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH MOHATUSIMHU:

rpad, cBA3HBIH rpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHUE 33/1aBaTh
U OIKCHIBATh rpadbl pa3InYHBIMU CIIOCO0AMU; UCIOIB30BaTh rpadbl MpH

PCUICHUHU 3a1a4

YMeHue onepupoBaTh NOHITHSAMM: HATypaJbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LEJIbIM I0Ka3aTeNeM, KOpEHb HATYPaJIbHOU CTENIEHH, CTENEHD C

palMOHAJIBHBIM IOKa3aTeJeM, CTENEeHb C JeMCTBUTENBHBIM IOKa3aTeleM,
jgorapumM uwucia, CHUHYC, KOCHUHYC M TAaHI€HC IPOU3BOJIBHOIO 4YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIbHOE YHCIO, UPPALMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaJIbHbBIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeT; YMEHUE UCIIOIb30BaTh MPU3HAKU JAETMMOCTH, HAUMEHBIIUI 0011

JenuTenb W HauMeHbllee oOmiee KpaTHoe, aiaroputM EBkianpa npu
pELIEHUH 3a/ay; 3HAKOMCTBO C Pa3jIMYHBIMHM IHO3ULHMOHHBIMH CUCTEMAMH
CUMCIICHHS; YMEHHUE BBINOIHATH BEIYUCIICHUE 3HAUEHUH U TPeoOpa3oBaHUs
BBIPQKEHUI CO CTeNmeHsAMM M Jorapudmamu, mpeodpasoBaHusi IpoOHO-

panrOHAJIBHBIX BBIpa)KeHHﬁ; YMCHUEC ONEprupoOBaTh IIOHATHUSAMMU.




II0CJIEI0BATEIBHOCTb, apU(MeTHUecKass Nporpeccusi, TIeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIas TE€OMETPHUYECKasi IPOrpeccHs;
yYMEHHE 3a/laBaTh I10CJIE€AOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEKYPPEHTHBIX (OPMYIT; YMEHHE ONIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE
YUCIO0, CONPSKEHHBIE KOMIUIGKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amUCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUTOHOMETpUYECKas U anreOpavyeckas); yMeETb
NPOU3BOIUTH apU(METHYECKHE JEHCTBHA C KOMIUIEKCHBIMH YHCIIAMHU,
HPUBOJUTH MPUMEPBI UCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEIl; OEPUPOBAThH
HNOHATUAMM:  MaTpuua 2x2  u  3X3, omnpeaenuTeNlb  MaTpHIIb,

FCOMeTpI/ILICCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

VYMeHue onepupoBaTh MNOHATHSAMM: DPALMOHAIBHBIE, HpPPAalMOHAJIBHEIE,
NoKa3aTebHble, CTENEHHbIE, JOoTrapu(pMUYecKne, TPUTOHOMETPHUECKUE
YpPaBHEHHs M HEpPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEPUPOBATh
NOHSATHAMH: TOXIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMA YPAaBHEHUH W HEPABEHCTB, PaBHOCWJIBHOCTb
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHWS,
HEPAaBEHCTBA U CHCTEMBbI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI AJI PEUICHHs MaTEMaTHYECKHUX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o01acTell HayKU U PeabHOM XKU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTh (DYHKIHH,
HNePUOUYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKINHU, SKCTpeMyM (QYHKIUH, HauOOJbIlee W HAaWMEHbIIEe 3HAYCHUS
(GYHKIMU Ha NPOMEXYTKE, HempepblBHAs (YHKLUS, aCUMITOTHI rpaduxa
GyHKIMM, TIepBasi U BTOpas MPOU3BOJAHAS (YHKIMH, T€OMETPUUYECKUN U
¢u3nyeckuil CMBICT TNPOU3BOAHOH, mepBooOpasHas, ONpeAeIEHHbIH
UHTETpaT, YMEHHE HaXOAWTh AaCHUMITOTHI Tpaduka (GYHKIWH; yMEHHUE
BBIYUCIIATh  IPOU3BOJHBIE  CYMMBI, IPOM3BEIEHUsA, YacTHOIO U
KOMIO3UIMK (DyHKUMN, HAXOAUTh ypaBHEHHE KacaTeJbHOW K rpaduky
GYHKLIMY; YMEHHME HaxXOIUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BAaTh IPOU3BOJHYIO JJISi HCCIEJOBaHMUS (PYHKIIMH,
HaXOJIUTh HaAWOONbIIME W HAUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpauk MHOTOYJICHOB C MCIIOJIb30BAHMEM amapaTa MaTeMaTH4YeCKOIro
aHajau3a; IPUMEHATH IPOU3BOAHYIO JUIl HAaXOXKICHUS HAMIIy4IlIero

pe€umi€HusA B MNPUKIAAHBIX, B TOM YHCJIC COLOHUAJIBHO-DKOHOMHWYCCKUX H




Gu3MYecKuX 3aJadax; HaXOAUTh IUIOMAAN U OOBEMBI (PUTYP C TTOMOIIBK
I/IHTeraJ'Ia; HpI/IBO,Z[I/ITL HpI/IMepLI MATECMATHYCCKOT'O MOHCHI/IpOBaHI/IH C

noMouibio AudQepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBaTh MOHATUAMHA: rpaduk GyHKIUH, oOpaTHas QyHKIIHS,

KOMITO3UIMS (DYHKIMHA, JMHeWHas (QyHKUUS, KBaapaTWdHas (QYHKIUS,
pauvoHangbHasg (QYHKLUS, CTENeHHas (QYHKLUS, TPUTOHOMETPUYECKUE
¢yHKIMM, 00paTHBIE TPUTOHOMETPHUYECKUE (YHKIMHU, MOKa3aTelIbHAs U

norapupmMuueckass (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
(GyHKUMH,  BBIIONHATH  NpeoOpa3oBaHust  rpadukoB  (QyHKIUA,
UCIONIBb30BaTh I'paduKu JUIs U3y4eHHs IPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHNH 3a/1a4 U3 JIPYTHX y4eOHBIX NPEeIMETOB M 337ad U3 pPealbHOU
KU3HHM;, BbIpakaThb (OpMyJaMM 3aBUCHUMOCTH MEXAy BeIUYHMHAMU;
UCTIONIb30BaTh CBOWMCTBAa M Tpaduku (YHKIMN JUIS PEHICHUS YpaBHEHHH,
HEpaBEHCTB M 3aJady C MNapaMeTpamH; H300pa)xaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOYKECTBA PEIICHUI YPAaBHEHUN, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
HPOLIEHTHI, JTOJM W YacTH, Ha JBUXKEHUE, paboTy, CTOMMOCTb TOBapoOB M
yCIIyT, HAJIOTH, 3a7adydl W3 OOJIACTH YIPABICHHS JIMYHBIMH U CEMEHHBIMI
(duHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, ypaBHEHMs, HEpaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHMIO 3aJa4d, HUCCIEIOBATH IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHME MOJEIUPOBATh
peanbpHbBle CUTyallud Ha S3bIKE MAaTE€MAaTHKH; COCTaBIIATH BBIPAKEHHUS,

YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a41, UCCIIEN0BATh

IIOCTPOCHHbIE ~ MOJIEJIM  C  HUCIOJNb30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOITYUYEHHBIN pe3ysIbTaT

YMeHue onepupoBaTh MOHATHSIMH: CpeaHee aphuPMETHUECKOe, MEINaHa,
HauOoJbIlIee M HAUMEHbBIIIee 3HAUCHUS, pa3Max, IUCIEPCHs, CTAaHIaPTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa, yMEHHE HW3BIIEKAaTh, HHTEPIPETUPOBATH
nHGOpMaIUIO, IPEJCTABICHHYO B TA0NHIIAX, HA JUarpaMmax, rpagukax,
OTPaKAIOIIYIO CBOWCTBA pPeajbHBIX IMPOIECCOB W SBJICHUI; TPEICTABIISATE
UHOOpMAIIMIO C TIOMOMIbIO TaOMUI] W JAMarpaMM; HCCIIEI0BaTh
CTAaTHCTUYCCKUE JIaHHBIC, B TOM YHCJIC C NPUMEHEHHEM TpadraecKkux
METOJIOB U AJIEKTPOHHBIX CPEACTB; rpapuecKu UCCIIeIOBaTh COBMECTHBIE

HaAOJI0/IEHUS C MIOMOIIBIO JUarpaMM pacCerBaHUs U JMHEHHON perpeccuu

YMeHHne onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4aiHOE
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COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSITHOCTh C MCIIOJNB30BaHUEM TIpaUUecKHMX METO/I0B; INPUMEHSTh
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEpOATHOCTEH, (OpPMYIy IOJTHOM
BeposATHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (BAKTHI U (OPMYIIBI;
OLICHMBAaTh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OIEPUPOBATH
NOHATHSAMM:  CllydaiiHas BEJIMYMHA, pacCIpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCKoe OKUJaHWe, IHUCIEPCHs M CTaHAAapTHOE OTKIOHEHHE
CIlydallHOW  BENWYMHBL, (QYHKIWHA  pacupedefieHus W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKAa3aTeJIbHOI0 U HOPMAJIBHOTO pacIpe/iejIieHni; yMEeHHe

UCTIOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIIPECIICHHN ISl peICHuUs 3a/1a4;

3HAKOMCTBO C IOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOAbI BHIOOPOUYHBI
UCCIIC/IOBAHM; YMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEpPHPOBATH TMOHATUSAMHU: COUYETAHUE, NMEPECTAHOBKA, YHCIO COYCTAHMHU,
YHUCIIO  TEepPeCTaHOBOK, OmHOM  HbIOTOHA; yMeHHME  NPUMEHATH
KOMOWHATOpHBIE (aKThl M PACCYXKIEHUS Ui pEIIeHUs 3aaad; OlCHHUBATI
BEPOSITHOCTH PEANIbHBIX COOBITHI; COCTaBIISATH BEPOSTHOCTHYIO MOJETH

MHTEPIPETUPOBATH NOJIyYEHHBIA PE3YIbTAT

VYMeHune omnepupoBaTh TMOHSATHUSMU: TOYKa, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JTy4, BEJIUUYHMHA YIJIa, IUTIOCKUH YToJl, ABYTPAHHBII

YIoJ, TPEXTPAHHBIN yTOJl, CKPEIIMBAIOLINECS MIPSIMBIE, MAPaUIeTbHOCTh U

NEePHEHANKYISIPHOCTh TPSIMBIX U IUIOCKOCTEW, yroa MEXIy MNpsSMbBIMU,
YroJa MEXAy TMpsSMOM U TUIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTSIMU,
paccTOosITHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY HpPSIMbIMH,
PAcCTOSTHUE MEXy IUIOCKOCTSMU, YMEHHE HCIOJb30BaTh MPU PEIICHUU
3aJa4 U3y4eHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mmepbl OOBEKTOB OKPY’KAIOIIETO MHpA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBID TE€OMETPUYECKUX MOHATHUM M BEJIWYUH, PEIIaTh

CBA3aHHLIC C HUMU NPAKTHUYCCKUEC 3a]a4n

YMeHue onepupoBaTh HNOHATHUSAMHU: IUIOMIAAL (QUIYpbl, 00BEM QUrypHI,
MHOTOTPaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOIOTpPaHHMKA,
Ky0, mNapajuienenunen, Ipu3sMa, nOupamuaa, ¢urypa U TMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYyC, wap, cdepa, miomans chepsl, MIOmaab
MOBEPXHOCTU MUPAMMJIbI, NPU3MBI, KOHYyCa, LWIMHIApa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO  Napa/UlefienuIena, MNUpPaMHUAbl, NPU3MbI, IWIMHAPA,

KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs] KOHyca W LMJIUHpA,

[a]

[



napajyieJIbHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTb CEUEHHUE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAHHHUKH, (DUTYPBI M MOBEPXHOCTU
BpallleHUs, X CEUYEHNUs, B TOM YHCJIE C TIOMOLIBIO MIEKTPOHHBIX CPEJICTB;

yMEHHE MPUMEHATHh CBOMCTBA T'€OMETPUYECKUX (DUTYp, CaMOCTOSTEIBHO
(dbopMyIHMpOBaThH ONpEeNeHUS U3ydaeMbIX (DUTYD, BBIABUTATH TUTIOTE3BI O
CBOICTBaX M MpHU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
ONpoBepraTh HWX; YMEHHE MPOBOAUTH KiIaccuukanuioo ¢Guryp 1mo
pa3MyYHBIM TpPU3HAKAM, BBINOJHATH HEOOXOAUMBIC JOMOJHUTEIbHbBIE

MOCTPOEHUS
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YMeHue onepupoBaTh HOHATHSMM: JBIDKEHHME B  IPOCTPAHCTBE,
napajulelbHBI MIEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHWe MOMO0US, TONOOHBIE (QUTYPHI; YMEHHE
pacno3HaBaTh paBHbIE M MOA00HBIE (UTYpHl, B TOM 4YHCJIE B HPUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUIECKHE OTHOIICHUS TIPU
pELIeHUH 3aJad; HaXOAUTh TI'€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTOI,
TUIOIAb, 00BEM) TIPH PEIICHUH 331249 U3 IPYTHX YICOHBIX TPEIMETOB U
U3 PEAIbHOM JKW3HH, YMEHHE BBIUUCIATH TEOMETPUYECKUE BEINYHHBI
(mmHa, yroiy, IUIOMAAb, OOBEM, IUIOUIANb TOBEPXHOCTH), HCHOJB3YS
U3y4eHHbIE (OPMYIJIBI ¥ METOIbl, B TOM YHCJE: IUIOMAAb OBEPXHOCTH
NUpaMUIbI, TIPU3MBI, KOHYyCa, HWIMHAPA, TUIOMAAb cdepsl; 00béM KyOa,
NPSMOYTOJIBHOTO TapauleNienueaa, MUPaMUIbl, NPU3MBI, LWIHHIPA,

KOHYyca, 111apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00BEMOB MO1I00HBIX (DUTYp

VYmMmenne OIICPHUPOBATE TMOHATHAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOpAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIOKCHHE BEKTopa Mo 0Oaswucy,
CKaISIpHOE TPOW3BEJCHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHUC HCIOJIb30BaATh BCKTOpHLIfI u KOOp[[I/IHaTHBH\/JI METO/

AJId pEIICHU T€COMCTPUYICCKHUX 3aJad U 3aa1 APYTrux qu6HBIX npeamMEeTOB
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YMmenue BI>I6I/IpaTI) HOI[XOI[SIHH/Iﬁ MCTOI JIsA pCHICHUA 3aa4r, IOHUMAaHNEC
SHAYUMOCTH MATCMATUKHU B HU3YYCHUU NPHUPOAHBIX U O6IJ_I€CTB€‘HHLIX
mpoucccoB u ﬂBHeHI/II\/II; YMCHHUEC pacClio3HaBaTb IIPOABICHUC 3aKOHOB
MAaTCMaTUKH B UCKYCCTBC, YMCHUC ITPUBOJUTH MIPUMCPBI MATCMATHUYCCKUX

OTKPBITUH POCCUHCKON M1 MUPOBOM MaTeMaTUYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Yucna 1 BEIYUCIIEHUSA

1.1

Harypanbnsle u nensie yncia. [Ipu3Haku 1eIMMOCTH LENIBIX YUCET

Pammonanbueie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

h2 OCCKOHEUYHBIC TIEPUOIMUYECKUE APOOH
13 Apudmernueckuii KopeHb HaTypainbHOW creneHu. [leiicTBusi ¢ apupmMeTHdecKuMU
' KOPHSIMHM HaTypaJbHOM CTENIEHU
L4 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ palMoHaIbHbIM NoKa3aTeneM. CBocTBa
' CTENEeHU
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HaTypallbHbIE JIOTapu(MBbI
JelictButenbHble uncna. ApudMmeTudeckue oOnepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOarkéHHbIe BEIYNCIIEHUS, TPABUIIA OKPYTJICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3zoBaHue BeIpaXKEHUN
1.9 Kommekchsle yncia
2 VYpaBHEHHs U HEPABEHCTBA
2.1 Llesbie 1 APOOHO-PAIMOHATIBHBIC YPABHEHHUS
2.2 UppanmoHanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUs
24 [Toka3aresnbHble U JorapuMuiyeckue ypaBHeHUs
2.5 Ilenbie u 1poOHO-pallMOHATIbHBIE HEPABEHCTBA
2.6 HppanunoHaabHble HEPABEHCTBA
2.7 [Toka3arenbHble U orapuMudeckre HepaBeHCTBA
2.8 TpuroHomeTpru4yecKkue HepaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuna cucTemMsbl TUHERHBIX ypaBHEHUI. OTpeIeInuTeNb MAaTPULIBI
3 @yHKIMH U TpaduKu




Oynkuus, crnocoObl 3amanus ¢ynknuu. I'padpuk ¢ynkumu. B3aumuo oOGpartHble

> ¢yukunu. YétHbie 1 HeuéTHbe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHMH ¢yHkimu. Hymm ¢dyHkmm.
39 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMYMBbI (yHKOuM. HanmbGonbliee ¥ HauMeHbIlee 3HAYEHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypajlbHBIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHS 71-0O1 CTETICHH
34 Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpadUKu
3.5 [oxa3zaTenbHas u norapupmMuueckas GyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnroTel rpadpukoB ¢yaknmid. CBolicTBa  (YyHKUHMH,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 TlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS TTOCJIEA0BATEIHLHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana matemaTudeckoro aHaimsa
4.1 [TponsBonnas ¢pynkuuu. [IponsBoaHbIE 31eMEHTAPHBIX (DYHKIUI
[IpumeHeHne MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHue HauOOJBIIEr0 M HAaMMEHBIIEro 3HAaYeHHs (YHKLIUU HE
OTpe3Ke
4.3 ITepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOXecTBO, ornepaluu HajJ MHOKecTBaMH. [{uarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 CTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KomMOunaropuka
7 I'eomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [psiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEPXHOCTH BpAIICHHS
7.5 KoopanHate! u BEKTOPBI

1



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

Y4yeOHuUK:

Mepsnsik A.T'., Homuposckuii JI.A., ITonsxo B.M./mox pen.llomonsckoro B.E. Anre6pa u
Haydaia maTeMatuueckoro aHanmza 10-11 kiacce (0a30BbIi U yriTyOIeHHBIN YPOBHH)
[Ipocsemenue 2025

Mepznsak A.I'., Homuposckuii [I.A., [TonskoB B.M.Matematuka ['eomeTpus (yriayOaeHHbIH
ypoBenb)1 1 kinacc M. [Ipocsemienue 2025

METOJUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Mepsnsik A.I'., Homuposckuii JI.A., ITonskor B.M./moxa pea.llomonsckoro B.E. Anre6pa u
Hayajia MmareMarudeckoro ananusa 10-11 kiacc (0a30BbIi U yri1yOIeHHbIN ypOBHN)
[Ipocsemenue 2025

Mepsnsx A.T'., Homuposckuii I.A., ITonskoB B.M.Marematuka ['eometpus (yriyOaeHHbIN
ypoBenb)1 1 knacc M. [Ipocsemnienue 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Ennnag kosneknysa llndposbix O6pa3oBaTenabHbix PecypcoB (school-collection.edu.ru
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