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MNOACHUTEJBHASA 3AIINCKA

YueOuslii mpenMer «MaTemaThKay BKIIIOUAET U3yYeHHEe KypcoB «Anredpa u
HayaJla MaTEMaTHYECKOT0 aHaIu3ay, «l 'eomeTpus» 1 « BEpOATHOCTb U CTATUCTUKAY.
OH sBisieTcs OAHMM W3 HamOOJee 3HAUYMMBIX B IPOrPAMME CPEIHEro OOLIEro
o0pa30BaHMUsl, IOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIBHYIO
0a3y Uisl M3y4YeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypPCOB, a C JPYTrOM CTOPOHBI,
bopMHpYET JIOTHYECKOE W aO0CTPAKTHOE MBINIUICHHE OOYYaIOIUXCs Ha YPOBHE,
HEOOXOJUMOM JJIi OCBOEHUS HMH(POpPMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH U JPYruxX JUCHUIUIMH. B pamkax pgaHHOro ydeGHOro Kypca
o0yuarolecs OBJIaJEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAyKH, KOTOpast
dbopMyIHpyeT CBOU JJOCTUKEHUS B MaTeMaTHYEeCKOH (hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYECKOI'0 aHaJM3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOI'O OBJAJCHUS 3aKOHAMU (PU3MKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHIECHUUN pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOM U3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JalbHEWIIEro oOpa3oBaHHs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMHU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSMHU ainreOpbl M MaTeMaTHMUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBATh
YTBEPXKJICHUSI C TIOMOILIBIO MHIYKUHUU U PacCyXAaTh JEAYKTHUBHO, HMCIOIb30BATh
0000IlIeHHEe W KOHKPETH3allMl0, a0CTparupoBaHWE M AaHAJIOrUi0, (OpMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xone u3yuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalM3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAaluH,
WHTEPOpPETAllMd  TOJIYYCHHBIX  pEHIeHWH, 3HAaKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TIpPUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyebHblli Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yercs Kak 4epe3 Y4YeOHbId Marepuan, CrnocOoOCTBYIOIIUN
(GOpMHpPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaKk M dYepe3 crneuuduxky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MpPOJOJKUTEIbHOM  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00ydeHust anredpe 1 HauajaM MaTeMaTU4eCKOro aHajln3a
JIEKUT AESITEbHOCTHBIN MPUHIUI 00YUYEHMUSL.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajia MaTEMaTHUECKOTO aHATH3ay
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbluncieHus», «OyHkuuu u rpadpukmn», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTE€MaTU4ecKoro aHanu3a», «MHoxkecTBa M Joruka». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YPOBHE CpeHET0 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIOIHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIIAasiCh HOBBIMH TEMaMU U pasenaMu. JJaHHbIi yaeOHbIN
KypC SBIIICTCS WHTETPAaTHBHBIM, TOCKOJIBKY OOBEIUHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX MWCIMIUINH, TaKMX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIN3, TEOPHUSI MHOKECTB, MaTeMaTHYecKas JIoTuka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMaTUYECKUM
amnmapaToM, y HUX TOCJIEIOBATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIE]h PEATbHON CHUTyalluH, TPUMEHSATh 3HAHUS,
NOJlyYE€HHBbIE MpPH H3YYEHUH Y4eOHOro Kypca, Al PELICHUs CaMOCTOSTEIbHO
chopMyIMPOBAHHON MAaTeMaTUYECKOW 3a/a4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3zoBanusi. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopMm 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIYHCIICHUS], OIICHUBATh YUCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3INYHbIX 3a/1a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HayKH W € POJH B
MOCTPOCHUN MOJIJICH pEeaNbHOTO MHUpA, IIMPOKO HCIOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3aIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaTU3yeTCs HA MPOTHKEHUU BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynbrare 0OydJarImuecs OBJIANEBAOT PA3IUYHBIMU  METOJAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkammx mnapameTpel. [lodydyeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpPH
UcCleoBaHNH (DYHKIIUN C TIOMOIIBIO MPOW3BOJHOM, MIPH PEIICHUHN MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKXKE BBIPAXKCHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anreOpandeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00y4aromuxcs, (GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHI,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
UHCTPYMEHTHI JUI1 pPEUICHUs IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ady,
HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKAa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM U TpaQuKW» TECHO
neperjieTaeTcs ¢ APYrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3yyenue creneHHon,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pEelIeHUs 3a7a4 M3 APYrUuX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM AHAIU30M,
TaKk W C pElIeHUEM ypaBHEHHUN M HepaBeHCTB. [Ipu 3TOM Oonbllloe BHUMAaHHE
yaensiercs: (popMHpPOBaHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUYM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IT0O3BOJISIOLINX BBIPAXKATh 3aBUCUMOCTH MEXK Y BEIUYMHAMH B PA3JINYHON
dbopme: aHaTUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3yuenne crocoOoCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCITOIb30BAHUIO AHAIIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTMdeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI' KaK MAaTeMaTUYECKHUX, TaK W NPUKIAAHBIX 3a]ad,
JOCTYMHBIX O0OyYarolMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAUEHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsI TpoueccoB. JlaHHas coaep:KaTenbHas JHMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATUYECKUX MOJEJIEH pPEAIbHBIX CUTYyaluu,
II03BOJIAET HAXOAUTh HAWITYYIIIEE PEILICHUE B IPUKIIAJHBIX, B TOM YUCJIE COUUAIBHO-
DKOHOMHYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MATHYECKOI'0 aHaIU3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIbLHO-IOTMYECKOTO U KPEaTUBHOTO
MBILIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0yuaromecs y3HatoT O BBIIAIOIINXCS
pe3ynbTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKW Kak HaykKu, U 00 HX
aBTOpax.



CopeprkaTenbHO-METOUYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi BJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYyPC IMIKOJIBHON MaTEMAaTHKU
U TpejiaraloT Hau0oJiee YHUBEPCATIbHBIA SI3bIK, OOBEIUHSIONMINA BCE Pa3feIibl
MaTeMaTUKM M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCHMIUIMHBL U WX TPWIOKEHHS B eauHoe 1enoe. [loatoMy BaxkHO JaTh
BO3MOXKHOCTh OOydYarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €r0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHWM U CJEJIOBAHHUE ONPEIEIEHHBIM
npaBWJiaM  TMOCTPOEHUSI  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTeMaTUYECKOW JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaronuxcs, Mo3BOJIIET UM CTPOUTH CBOU PACCY’KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJACIMPOBAHUS, KOTOPHIC MPU3BAHbI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallMii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara ajireopbl H
MaTEMaTUYECKOT0 aHalln3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3a/IaHUs BIUIETEHBI B KQXK/IbIN U3 pa3eioB MPOrpaMMBbl, TOCKOJILKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIL3YETCs JJIsl PEIICHUs] MPUKIaIHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJIIOMATeNIbHOCTh, YMEHHME HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000ImaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
HearenbHoCcTh O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM yUeOHOTo Kypca «Anredpa u Hauasa
MaTEMaTUYECKOTO aHaTN3ay.

["'eoMeTpus siBNIsIETCA OTHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPETHETO OOIIIETO
oOpa3oBaHus, TaK KaK OOECIEeYMBACT BO3MOXKHOCTh W3Y4YEHUS JUCIUIUIMH
€CTEeCTBEHHO-HAYUYHOW HAIMPaBJICHHOCTH M MPEIMETOB T'YMaHUTAPHOTO IIMKJIA.
[TocKoJIbKY JTOTUYECKOE MBIIITIeHHE, HOPMUPYEMOE MPU U3YUEHUH 00YUYaIOIIIMMUCS
MOHSATUUHBIX OCHOB TE€OMETPHH, TPH JOKA3aTeIhCTBE TEOPEM M TOCTPOCHUHU
IEMOYKH JIOTHUECKUX YTBEPKICHUN TIPH PEIICHUN T€OMETPUUECKHX 3a]1a4, YMEHUE
BBIJIBUTaTh U OMNPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCMOJB3YIOTCS MpHU
pelIeHNN 3a]a4 €CTECTBEHHO-HAYYHOIO 1IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

[{ens ocBoeHUs mporpaMmMbl yaeOHOTO Kypcea «I'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE UHANBUIYATBHBIX CIIOCOOHOCTEHN 00yJarOIIMXCS TPH U3yUCHUN
TeOMETPHH, KaK COCTaBIsIONIeH mpeaMeTHOM oOjactu «Marematuka u
uH(popMaTHKa» yepe3 odecrneueHrne BO3MOKHOCTU MPUOOPETEHUSI U UCTIONIb30BaAHUS



0osee ri1y0OKMX reOMETPUYECKUX 3HAHUNA U IeUCTBUHN, CIEIM(PUIHBIX T€OMETPHUH,
¥ HEOOXOAMMBIX ISl YCIIEIIHOTO PO(heCCHOHATFHOTO 00pa30BaHus, CBA3aHHOTO C
UCIIOJIb30BaHUEM MaTEeMAaTHUKH.

[TpuoputreTHpIMM 33JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCIIMPSIOUMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciiMpeHue MpeaACcTaBICHUs] O TEOMETPUH KaK YaCTH MHPOBOW KYJIbTYPHI U
¢dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

(GopMHUpOBaHME TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTeMaTHYECKUX MOJENSX, IMO3BOJISIIOIIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SIBICHUS OKPY’KAIOLEro MUpPA, 3HAHUE MOHATUIHOIO ammapara 1o pasaeiny
«CtepeomeTpus» yueOHOTO Kypca TeOMETpHH;

dopMupoBaHre  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaH/IaPTHBIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMupoOBaHHE YMEHHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAHHUKH M Tejla BpaIlIeHUs, KOHCTPYHPOBATh T'€OMETPHUECKHE
MOJIENH;

(¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME TMOHWMAHUS POJM AKCUOMATHUKH TIPHU
IIPOBEJCHNN PACCYKICHUM;

dopMUpOBaHHE YMEHHs BIaJE€Th METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pelleHus, YMEHUSI UX IPUMEHATh, IPOBOJIUTH JI0Ka3aTeJIbHbIE PACCYKICHUS B XO/1€
pellleHus] CTEPEOMETPUUECKUX 3a/lad W 3aJay C MPAKTUYECKUM COJAEpKAHHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH
000CHOBaHMHU MaTEeMAaTHUECKUX YTBEP)KJIEHUH U POJIM aKCHOMATHKHU B MTPOBEICHUN
JeAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00yUaroIMXCsl, MO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIJICHUS, HHTEpPeca K U3YyUCHHUIO T€OMETPHUH;

dbopmupoBanre (yHKIIMOHATEHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHHsI pacro3HaBaTh MPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYaIUsIX U MPU U3YUYEHHUH APYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEpPHOCTEH,
MOJIEJIMPOBAHUSl PEAIbHBIX CHUTYyalMil, HCCIIEJOBAHMUS IOCTPOEHHBIX MOJEIIEH,
MHTEPIIPETALNY OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpPKATEIBHBIMU JIMHUAMU yueOHOro Kypca «['eomerpusi» B
10-11 «xmaccax sBmstoTcs:  «lIpsiMble W TUIOCKOCTH B IPOCTPAHCTBE»,



«Mmnororpannukn», «Tema BpameHus», «BekTopel W  KOOpAHWHATBI B
IIPOCTPAHCTBEY, «JBIIKEHUS B IPOCTPAHCTBE.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH HA YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JUHUSAM Y4eOHOro Kypca, a
dbopMupoBaHHE JIOTUYECKMX YMEHUH  pacmpeiensercss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepaibHoil paboueit
POrpamMMbl, paclpeleEHHBIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIPOCAM O0YyYaroLIUecs
oOpamiajiucb HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJCHHE
T€OMETPUUECKUMHU MOHITHSIMH W HaBBIKAMU MOCIEA0BATEIHHO U TIOCTYHaTEeNbHO, C
COOJIIOICHUEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydaroUXCsl, paclIupsis U yriayOsss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yYEHUIO TEOMETPUHN HA YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3gatb ycioBua 8 guddepeHunanun  00ydeHHs, IOCTPOCHHS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECleuuTh yriyOJIEHHOE
U3y4EHHE T€OMETPUHU KaK COCTaBIIsIIOIIeH yueOHoro npenmera «MareMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJDKCHHIO HM3yUYeHUS MaTeMaTHKH C
y4uéTtoM BbIOOpa Oyayied mnpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
oO1uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

VYyeOHublli Kypc «BeposSTHOCT, M CTaTHCTHKA» YIUIYOJEHHOTO YpPOBHS
ABJIETCSl TPOJOJDKEHHEM U Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yIIyOJIEHHOTO YPOBHS Ha YPOBHE CpeAaHEro oomero oopazoBanus. Y 4eOHbIN Kypc
npeaHa3HayeH st GOpMUPOBAHUS y 0O0YUAIOIIUXCS CTATUCTUUECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHUS CIIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. Ilpu u3ydeHum Kypca
oOoramarpTcsi NOpeICTaBleHUs OO0ydallIuXcs O METOoAaX HCCIeAOBaHUs
W3MEHYMBOTO MHpPA, Pa3BUBACTCAd TMOHMMAaHWE 3HAYMMOCTA U  OOIIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHue y4yeOHOro Kypca HalpaBiI€HO Ha 3aKperyieHue 3HaHWM,
MOJIYYEHHBIX MPU U3yUYEHUU Kypca Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, U
Ha pPa3BUTHUE IPEACTABICHUM O CIyYaWHBIX BEIMYMHAX M B3aMMOCBA3SAX MEXKIY
HUMM Ha BaXXHBIX MPHUMEpPAX, CIOKETbI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaronmxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
HanOoJee yoTpeOUTEIbHBIX U OOIIMX MATEMATHUYECKUX MOJIETISX, UCIOJIb3yEeMbIX



JUTSL OTTMCAHUS aHTPOIIOMETPHUUECKHX U IEMOTPpaPHUECKUX BETMUNH, TOTPEIIHOCTEN
B Pa3IMYHBIC POJAa U3MEPEHUSX, NTUTEIBHOCTH 0€30TKAa3HOM pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBIICHHUI U MPOIIECCOB B 00IIECTBE. Y YEOHBII
Kypc sBisieTcsi 0a30il 1711 OCBOEGHMSI BEPOSTHOCTHO-CTATHUCTUYECKHX METOJIOB,
HEOOXOUMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTMYECKUX, IOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHBIE HAYKH
B 3HAQUMTEJIIbHOM MeEpe UCHOJIb3YIOT anmapar aHajn3a OOJbIIMX JaHHBIX.
[leHTpanbHyI0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKIECHHE 3aKOHa OOJBIIUX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, HUMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBMM ¢ yKa3aHHbIMM LEISIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» HA YrayOJEHHOM YpPOBHE BBIJECIECHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEPOATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuUMO OCHOBHBIX JUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHH
rpa)oB M TEOPUH MHOXKECTB, HEOOXOJUMBIE [UJIi TMOJHOLIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTUYECKHUX Y4eOHBIX
KYpCOB.

Copnepxxanue nmuHun «CirydaiiHble COOBITHS U BEPOSITHOCTUY CITYKUT OCHOBOM
Uit pOpMUPOBaHUS TPEJACTABICHUN O paclpelesieHUH BEPOSITHOCTEH MEXIY
3HAYEHMSIMH CIIyYaHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOW COAEPKATEIbHON JIMHUN
3aHMMAaeT HW3Y4YEHHE TE€OMETPUYECKOro M OWHOMHAIBHOTO paclpeaeieHuil u
3HAKOMCTBO C MX HEINPEPBIBHBIMU AHAJIOTaMHU — IOKAa3aTEJIbHbIM U HOPMAaJbHbIM
pacrpenencHusIMHU.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIIyYalHbIMHA BEIMYMHAMU U
pacnpeneneHus IMA, AaKUEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha ONHCAaHUM U
U3YUYCHUU CITyYalHBIX SBJICHUH C MOMOILBI0O HEMPEpbIBHBIX (YHKIMH. OCHOBHOE
BHUMAaHHUE yAEIAETCA IT0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpeAcICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBaeTCs 03HAKOMHUTENIBHOE H3yUYE€HHUE CBA3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMU W ONUCAHHE O3TOW CBSI3M C TMOMOILIBIO
kod(pduleHTa KOppeJsilud U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COZIEpKaHMs PA3BUBAIOT TEMY «/lMarpaMMsl paccenBaHusD», N3YUYEHHYIO HA yPOBHE
OCHOBHOT0 00111ero 00pa30BaHMsl, 1 BO MHOTOM ONHPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH dneMeHT  colepKaHus, KOTOpPbIM  Mpearaercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHH, HACTyNAIOLUX B €IMHUIY BpeMeHH. O3HaKOMIJIEHHE C paCIpeeIEeHuEM
BEPOSITHOCTEM KOJIMYECTBA TAKUX COOBITUM HOCUT PAa3BUBAIOIIMI XapakTep M
SBJISIETCS] AKTYaJbHBIM JUIsl OyylmMX aOUTYpPHEHTOB, MOCTYNAIOIIMX HA y4eOHbIE



CHELMATbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, TIICHUXOJIOTUEH H
yIpaBJICHUEM.

Ha usydenne yueObHoro kypca «Marematuka» orBogutcs B 10 kmacce — 204
yaca (6 gacoB B Hezemo), B 11 kinacce — 204 yaca (6 yacoB B HECIIO).



COJAEPKAHUE OBYUYEHUA

Yuciia 1 BHIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLEHTHI,
OeckoHeuHble Mepuognueckue npodu. IlpumeHeHune apoOel M HPOLEHTOB IS
pelIeHus NIPUKIAJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciiel 3HAHUWM U PEANbHOU KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue  onepanuuu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  Moynb
JEHCTBUTENLHOTO Ynciaa U ero cBoicTBa. [IpubnmxEHHbIE BBIUMCIIEHUS], TPaBUIIA
OKpYIJICHHMS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajJbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJibHbIE
JorapuMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEeHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHHMs-CleIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHorousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOrousieHb!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIIEHN U KOPHH.

HppauroHansHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPPALMOHATBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOMbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
Jorapu(pmMHUECKUX YpaBHEHU.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.
Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEHMHBIX
ypaBHeHul. Onpenennrens MaTpuLbl 2X2, €ero reOMETPUYECKHUI CMBICI U CBOMCTBA,



BBIYKCIICHHE €r0 3HAYEHUs, IPUMEHEHUE ONpPENEIUTENs JJI1 PELICHUS CUCTEMBbI
JVHEUHBIX ypaBHEHUW. PelleHne npukiIagHbIX 3ajad C IIOMOIIBK) CUCTEMBI
JIMHEWHBIX yYpaBHeHUU. MccnenoBanue noCTpOCHHONW MOJAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJIEW pEealbHON CHUTyallUH C IMTOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 1 33/1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peaTbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CrMocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MpeodOpa3oBaHUs
rpapuKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuUéTHBIE pyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JIpOOHO-TIMHEWHasT (PYHKUUU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHasi (pyHKLHMS C HATypaJlbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (GyHKIIMKA 0OOpaTHOM CTETeHU
C HaTypaJbHbIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

OyHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIENOBATCIBHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHbBIE OCTIEA0BATEIbHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHajlu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas rnporpeccud. beckoHeuHo yObIBaromias
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAOIIEH MeOMETpUUYECKON
IIPOIrpEeCCUHU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia ClI0KHBIX
npoleHToB. Mcnosib30BaHWE TPOrpeccHH JUIA  PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.

HempepriBHbIe (GYHKIIMM W WX CBOWCTBA. TOUYKH pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron



UHTEPBAJIOB Ui pEUICHUs HepaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPHIBHBIX
byHKIUMI 1715 petieHus 3aay.

[TepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenne, TeOMeTpUIECKUl 1
(¢u3nyeCKuil CMBICI MPOU3BOIHOM. Y paBHEHUE KacaTeIbHON K rpa@uKy QyHKIHU.

[TpousBoguble  snmemeHTapHbIX  ¢QyHkOuil.  IIpomsBogHass ~ cymMBl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHo:kecTBa M JIOTHKA

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOKECTBEHHOIO —ammapaTta s
ONKCaHUsl pealbHbIX IPOLECCOB U SBJICHUM, MPH pPELIEHUH 3a1ad U3 APYTux
y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPABHEHUS.

Yucaa v BBIYMCICHUA

Harypansubie u nensle yncna. [IpumeHeHne NMpU3HAKOB JEIMMOCTH LIEJIBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiee ooOimee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkiauaa s peneHus
3a/1a4 B LEJbIX YHCIIAX.

KomnnekcHble uymcna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. Apu(pMETHYECKHE ONepalud C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI I pelieHus: (PU3HUECKUX U Te€OMETPUUECKHX 3ajau.

YpaBHeHMS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHNN U HEPABEHCTB. PABHOCHUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBHS. PABHOCWIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PenieHue TpUuroHOMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJAbl PpEIIECHUS TOKA3aTEeNbHbIX W  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMU.

[IpuMeHeHnEe ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peanbHOM )KU3HU, HHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKH



I'paduk xommozunmu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronometrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

I'padmueckue MeTOAbl pElICHUs ypaBHEHWH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHU 3aa4 C IapaMETPAMH.

Hcnonp3oBanne TrpadukoB (QYHKIUI A7 HWCCICIOBAHUS IIPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3a7ad U3 JPYTUX Y4EOHBIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayana MmareMaTH4€CKOI0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIIero 1 HAMMEHbIIEro 3HAYEHUI HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIy4lIero pEILICHUS B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

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

Nuterpain. ['eoMeTprueckuil CMbICI MHTETpaIa. Beruuciaenue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed MJIOCKUX (Quryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHManbHBIX ypaBHeHUN. MartemaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YPaBHEHUM.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHe 00 akcMOMaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHoe pacnonoxkeHue NpsIMbIX B MPOCTPAHCTBE: IepeceKaronrecs,
napajjielibHble W CKpelluBarouiecss mnpsMble. [Ipu3HaKu CKpenuBaroOIUXCs
npsambIX. [lapaniensHOCTh NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: MapajliesibHbIe
IpsIMbIE B IPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSMBIX, NAPAIUIEIBHOCTD MPSMOKN
u 1uiockocTu. [lapanenbHoe M LEHTpalbHOE MNPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOMCTBAa NapajljIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxenue
¢Guryp B nmapajuieJbHOM NPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXAy NpSIMBIMH B MPOCTpaHCTBE. llapamienbHOCTh MIOCKOCTEN: MapasuiesibHbIe
IIJIOCKOCTH, CBONCTBA [apaJlIeIbHBIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajlap, Napajuieenume],
MMOCTPOEHUE CEUCHUN.



[leprieHIUKYISIPHOCTh MPSIMOM U MJIOCKOCTU: NEPHEHIUKYJIISIPHBIE PSIMbIE B
IIPOCTPAHCTBE, NPSMBIE NAPAUICIABHBIE W IEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHIUKYJIIPHON IIJIOCKOCTH. OpTtoronansHOE IPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IIOCKOCTH, PACCTOSIHUE
OT IPSAMOH JI0 MIIOCKOCTH, MPOEKIUs (PUTYPHI Ha TIOCKOCTh. [lepneHaAnKyIsspHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yroJl, TMHEWHBIA YTOJI ABYTPAHHOrO yria. TpEXTrpaHHbIA U MHOTOTPAHHBIE YIJIBL.
CBOMCTBA IUIOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA IJIOCKHUX U ABYIPAHHBIX
YIJIOB TPEXTPAHHOTO yru1a. TeopeMbl KOCUHYCOB M CUHYCOB JIJISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHU

Buabsl MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: N-yrosibHas
npu3Ma, npsimMasi U HakJIOHHas MPU3MbI, OOKOBasl U MOJHAs MOBEPXHOCThH MPU3MBI.
[Tapaienenunen, TpsSMOYTOJIbHBIN MTapaJIETIEUNE U €r0 cBolicTBa. KpaTuaiime
MyTH HA TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopema I[ludaropa. [lupamuaa: n-yronpHas nupaMuja, MpaBUWibHAS U yCeUEHHAs
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEl MPaBUIBLHOW MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MPU3Ma W MpaBWIbHAsA NHUPAMUJA,
npaBUJIbHAs TPEYTOJIbHASI UPpaMUAa U TPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTAAP, JOAEKAdAP U UKOCA3IP.

Bbluncienre 91€eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IJI0LIAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOI pu3Msl. [ nomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWJIBHOW MNHPAMUJIBI, TEOpEMa O
IJIOIIAJ YCEUEHHOM TUPAMUBI.

CumMeTpuss B HOPOCTPAHCTBE. JIEMEHThl CHUMMETPUU  IMPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpHUsi B TMPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUSA
napajyieNIenunea, CUMMETPUS MPABWIBHBIX TPU3M, CHUMMETPUS MPABUIBHOU
MUPaAMUJIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBolcTBa CIIOKEHHUS] BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTe KOMIUIaHApHBIE BEKTOpBI. [IpuM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM



HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucremMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

Tesia Bpalenus

[TonsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyomue MoBepxHocTeld. Tema BpaleHUs:
UUJIMHP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelabHas IIOCKOCTh K chepe. M3o0pakeHue Ten BpalleHHUs Ha
iockoctu. Pa3BépTka nunnHapa u konyca. Cummetpusi chepsl U mapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBI, WIMHIpA, TUpaMHUIbl U KoHyca. OObEM I1apa U MapoBOTO
CErMEHTA.

KoMOuHanuu Tenm BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BmmcanHas B
UWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.

[Inomanas MOBEPXHOCTH IUJIMHIpA, KOHYyca, Ionaas chepbl U e€ 4dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANECH MMOBEPXHOCTEN
noaoOHeIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienwe 3agady Ha
IUIOCKOCTH C UCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BPAIIEHUS: CEUCHUSI IIMIIMH]IPA
(mapayyienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIINHY), CEYEHUS 11apa, METOAbl MOCTPOCHHUS
CEUYCHHI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IepeHOca
CEKYIIEH TNTIOCKOCTH.

BeKTOpbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTops! B mpocTpancTee. Oneparuu HajJ BeKTopaMu. BEeKTopHOE YMHOKCHHE
BekTOpoB. CBOWMCTBA BEKTOPHOTO yMHOXEHHUs. lIpsiMoyrojibHas cucTema
KoopJMHAaT B mpocTpancTtBe. KoopamHaTel BekTopa. PaszioskeHue BekTOopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBII METOJ] IPH PEIICHUN T€OMETPUYECKUX 3a1a4.

JBUKEeHNS B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OTtoOpakeHus. JIBUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa ABWKEHMHA. Buabl ABWKEHMI: MapaieldbHBIA IEpPEeHoc,
IEHTPAIbHASI CUMMETPHS, 3€pKajbHas CHUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



['pad, cBs3HBIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepirHbl. ['padbl Ha miockocTH. [lepeBbs.

Crny4aliHble SKCIEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITUS. DJIEMEHTAPHBIE
coObITHsl (Mcxobl). BepodarHocTh ciydaitHoro coObITHsi. Bin3ocTh 4acToThl M
BEPOSITHOCTU COOBITUIN. CiydaliHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Omnepanuu Hag COOBITUSMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. Dopmyiia cI0KEeHUS BEPOSATHOCTEM.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOATHOCTEH. JlepeBO CiaydarlHOro
skcniepumenTa. Gopmyiia nosHou BeposTHOCcTH. Popmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIil cily4aiiHbli ONBIT (MCHBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTadus. CepHsi He3aBUCUMBIX HCIIBITaHUI 110 IepBoro ycnexa. IlepecranoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX HcTibITaHUM bepHyim. Ciry4daiiHbiid BEIOOP U3 KOHEYHOM
COBOKYITHOCTH.

Cnyvaitnas  BenunuunHa. Pacnpenenenne  BeposdTtHocteil.  [{uarpamma
pactpenenenus. Onepanuu Haj ClIydallHbIMH BeIMYMHaMU. buHapHas ciydaiiHas
BennurHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHYECKOE U
OMHOMHAJIBHOE.

CoBMeECTHOE paclpeelieHHe JByX CIIy4alHbIX BeaM4MH. HeszaBucumele
CIIy4alHbIC BEJIMYUHBI.

MareMatnyeckoe OXUJAaHUE CIy4allHOW BEJIMYMHBI (pacmpenesieHus).
[Ipumepsl TpUMEHEHUsT MAaTEMaTUYECKOro OXHUAAaHMs (CTpaxOBaHHE, JIOTepes).
Matematnyeckoe oxugaHue OMHAPHOW Clay4yallHOM BeNMYMHBI. MaTtemaThuuecKkoe
OXXMJAHUE CYMMBbI CIIy4YallHbIX BEJIMYMH. MaTeMaTuyeckoe  OKHUIaHUe
reOMETPUYECKOT0 1 OMHOMUATILHOTO Pacpe/IeICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIYYaWhHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHApHOM CclydaiiHON BeMMUMHBL. MaTeMaTrudeckoe
O’KMJIAHUE MPOU3BEIAECHHUS U TUCIIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYMH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAIBHOIO paCHpEeeIICHUS.
Jucniepcust 1 cTaHAAPTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

HepaBenctBo YebniméBa. Teopema UebOniméBa. Teopema bepuymmm. 3akoH
OoNbIIMX  4ucesl. BbIOOpOYHBI  MeTon  ucciaeaoBaHuil.  BwiOopouHbie
xapakTepucTuku. OneHnBaHNe BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 € MOMOLIBIO U3YYEHHBIX PACIIPEIEICHNAN.

HenpepeiBHble cnydaliHble BennduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSAITHOCTU pacnpenesieHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.



3ajauun, NpUBOASIINE K [TOKA3aTeIbHOMY PACHpeaeiIeHUI0. 3a1aun, MIPUBOASIINE K
HOPMAJIBHOMY  pacCIpeAeICHUIO. OyHKIHSA IIJIOTHOCTH BEPOSATHOCTH
MOKa3aTeIbHOTO pacnpeesieHus, (GyHKIUS MII0OTHOCTH BEPOSITHOCTH HOPMAJILHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajauu,
IpUBOASILKE K pacupeneneHuto [lyaccona.

KoBapuanmst 1Byx caywaitHeix BenunuuH. Koadduuument nuHeiHON
koppemsiiui.  CoBMECTHblE ~ HAONMIOJEHHWS  JBYX  BEIMYMH. BbpIOOpOYHBIN
K03 uuueHT Koppensuuu. Pasnuuue Mexay JIMHEMHON CBS3bI0 U IPUYUHHO-
CJICZICTBEHHOH CBs3b10. JIMHENHas1 perpeccus, METOX HAMMEHBIIUX KBaJAPaTOB.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (DYHKIIMOHMpPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBJICHUN, MPOIEAYD
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrUX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, THUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKHU U IS TEIbHOCTHIO YYEHOTO, OCO3HAHUE JIUYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYTyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJI€HUN, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

S) pusnveckoro BOCIUTAHUA:

c(hOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (GU3nuvecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HaHKE TJIO0ABHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUIN JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEYECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISl pa3BUTHUS IMBUIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KYJIBTYpPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICJICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh M  NPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAaNOO0JIee MOIXOANIUN C YIETOM CAMOCTOSITEIIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

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

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYkKACHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHMS B YCTHBIX
N TIIHMCBMCHHBIX TCKCTAaX, AadaBaTb IIOSACHCHHA IIO XOI[y peIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B XOJIe¢ OOCYXKJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)KJICHI/ISI C Cy)K)ICHI/ISIMI/I leyrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh PAa3jIMYMe€ M CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3YyJIbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/1a4
MIPE3EHTAIUN U OCOOEHHOCTEHN ayTUTOPHH.

PerynsiTuBHbBIC YHMBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJICKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOW paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyHNoBbIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE), BHIITOJIHATH CBOIO YacTh pabOThI 1 KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

OOyuaromuiicss TMOMYYUT CJENYIONME TPEAMETHBIC PE3yNbTaThl 10
OTJICJILHBIM T€MaM padoueii MPOTrPaMMBI:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pPaLMOHATIBHBIX U JEUCTBUTENBHBIX YUCEI, MOLYJIb JEUCTBUTEIILHOTO YHCIIA;

OPUMEHATh JPOOM ¥ TPOLEHTHI [JIs PEIICHUS MNPUKIAIHBIX 3adad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPAaBUJIa OKPYTIEHUS, IPUKUIIKY U
OLICHKY PE€3yJbTaTa BEIYNCICHUM;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pPallMOHAJIBHBIX YPaBHEHWM, IIPUMEHATh METOJ HWHTEPBAIOB JUISI PELICHUSA
HEPABEHCTB;

CBOOOIHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEJIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peleHns 3a1ay;

cBOOO/IHO ONEpUpOBATh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALMU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIEHH C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(pMuUecKre ypaBHEHUS, HAXOAUTh UX PEIIECHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXOoAuMmble (OPMyJIbI  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN QPyHKUNU, HYJIU PYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has MU JpOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

cBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPY HOCTb,
OTpeJieieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOrPECCHs], TUHEUHBIN U
HKCIIOHEHLIUATIBHBINA POCT, (POPMYIIa CIOKHBIX MPOLIEHTOB, UMEThH MPECTABICHUE O
KOHCTAaHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIJIEIOBATENBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOro0 aHajau3a Kak aHalau3a
OECKOHEYHO MaJbIX;

cBOOO/IHO ONIEPUPOBATh MOHITUSIMU: HENIPEPBIBHBIC (PYHKIIMH, TOUKH pPa3pbIBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAsS Ha OTPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, TIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
JIBYX (PYHKIMH, 3HATh TPOU3BOJAHBIE AIIEMEHTAPHBIX (PYHKIUN;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSIMHU: MHOXXECTBO, ONEpaly  Haj
MHOKECTBaAMU;

UCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONIMCAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OMNEPUPOBATH MOHSATUSAMH: OIpPEACIICHHE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

Yucia ¥ BbIYHCICHHSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0E YUCIIO, MHOKECTBA
HATypPaJIbHBIX U LIEJIbIX YHCEeJI, UCIO0JIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCEI,
HOJ/l m HOK HaTypaJbHBIX 4ucCen I pEUIeHUs 3aAad, NMPUMEHSTh alrOpUTM
EBxnuna;

CcBOOOJHO OMNEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMIYJIO, 3alUChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckoud u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(PMETHUECKUE ONEepalil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHBIE U
jJorapu(pMUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  I[OMOIIBIO
PaBHOCWJIbHBIX MIEPEXOJIOB;

OCYIIECTBISATH OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;



CBOOOJHO OMEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (OpPMYIbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U1 COBOKYIHOCTEW pallMOHAIbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarb palOHAJIbHbIE, UppalMoHalbHBIE, MOKa3aTeIIbHbIE,
gorapupMUYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh peajlbHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUWS, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1ayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3YJIbTAT.

DOyHkuuu U rpapuku:

CTPOUTHh TpaduKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS 1 CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA,

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPMHATHOM
IIJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIUI;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS W HCCIENOBAaHUS PEaIbHBIX
ITPOLIECCOB.

Hauvana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HaUOOJbIIEe U HAMMEHBIIEE 3HAaUCHUs (DYHKIIMM HENPEPbIBHOW Ha
OTpE3KE;

UCIIOJI30BaTh TMPOU3BOJHYIO JIJIi HAXOXKJICHHUS HAWJIY4ylIero peuieHus B
NPUKJIAJAHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl ONpeIeICHUsS
CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aaHHOT0 GopMyioi uiu rpadukoM;

CBOOOJHO  ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Has, ONpeneIEHHBIH
UHTErpajl, HaXOAWTh IEpPBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIMI U BBIUYUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOAMTh IJIOIIAAN INIOCKUX GUTYp U 0OBEMBI TE ¢ TOMOUIBIO UHTETpaa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
cocTaByieHUs U PepeHIIMaIbHBIX YPAaBHEHUN;



peliath NpHUKJIaJHbIE 337a4yd, B TOM YHUCIIE€ COIHATbHO-?KOHOMUYECKOTO H
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

cBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHSATUSIMU CTEPEOMETPHUH NP PEIICHUN
3aJla4y ¥ MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHHM;

NPUMEHSATh aKCUOMBI CTEPEOMETPUU U CIEJACTBUS W3 HUX MPU PEIICHUU
TeOMETPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aHMMHOE pPACIOJOXKEHHE NPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJTHO OTNIEPUPOBATH MOHATHUIMH, CBSI3aHHBIMU C yTJIaMU B MPOCTPAHCTBE:
MEX/1y IPSMBIMH B IPOCTPAHCTBE, MEXKIY IPSIMOM U IIIOCKOCTHIO;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMuJIa, MPSIMOYTOJIbHBINA apajuienenunesn, Kyo);

KJIACCU(PUIMPOBATh  MHOTOTPAHHUKHM,  BBIOMpas  OCHOBAaHUA  JUIA
KJ1accuuKaIuu;

CBOOOMIHO  OMEpUPOBATh  MOHITHSIMH,  CBSI3aHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBINOJIHATh MapaiielbHOE, [IEHTPAIbHOE U OPTOTOHAIBLHOE MPOEKTUPOBAHHE
¢buryp Ha TUIOCKOCTh, BBITIOJIHATD U300pakeHHs (GUTYP Ha MIIOCKOCTH;

CTPOUTH CEYEHHS MHOTOTPAHHUKOB PAa3MMYHBIMH METOJAMH, BBITIOTHSATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y;

BBIUUCIIATH IUIONIAIM MMOBEPXHOCTEW MHOIOIPAaHHUKOB (IIpU3Ma, MUpaMKa),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (HopMyT;

cBOOO/IHO OTMIEPUPOBATH MOHATUSIMHU: CHMMETPHS B POCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPHUH (DUTYPBI;

CBOOOIHO OIEpPUPOBaTh TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS Ha/l BEKTOPAMH,

pemath 3aJayd  Ha JI0Ka3aTelbCTBO MAaTeMaTHYeCKUX OTHONICHHHA |
HaXO0XJICHWE TEeOMETPHUUECKUX BEIMYMH, MPUMEHsSI W3BECTHBIE METOIbI TPHU
pelIeHny MaTeMAaTUYeCKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOXKHOCTH;

OPUMEHATh  MPOCTEHUIIME MPOrpaMMHBIE  CPEICTBAa U DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TTPH PEIICHUN CTEPEOMETPUICCKUX 3a/1ay;

U3BJIEKaTh, MPEOOPA30OBBIBATE W HWHTEPHPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX;

NPUMEHATH MOJyYeHHbIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAJIM3UPOBATD
peanbHble CUTYALIMH, TPUMEHSITh U3yUYEHHbIE MIOHATHS B MPOLECCE MOMCKA PEIICHUS



MaTeMaTHYeCKu C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TTOHATHI U TeOpeM, anmnapara aireOpspl, pemaTh
IPAKTUYECKUE 33]1a4M, CBSI3aHHBIC C HAXOKJEHUEM I€OMETPUUECKHUX BEINUNH;

UMETh TNPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUA TE€OMETPUM Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

CBOOOJIHO ONEPUPOBATh MOHATHUAMH, CBSI3AHHBIMH C I[HJIUHAPUYIECKOM,
KOHUYECKOU U CPepruyYeCcKOM MOBEPXHOCTIMH, OOBACHATH CLIOCOOBI MOTYYEHMS;

ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMHM C TEJIaMH BpAIICHUSA: LUJIUHIPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBarh Teja BpalleHus (UUINMHAP, KOHYC, cdepa U map) U OObsICHATD
CIIOCOOBI MOTYUYEHUS TEN BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPDI U MIIOCKOCTH;

BBIUUCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U T€J BPALICHUS, 00bEMBI
¥ TJIOIIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHS, TeOMETPUIECKUX Tell
C IPUMEHEHHEM (POpMYI;

CBOOOIHO OMEpUPOBATH MOHSATUSIMHU, CBA3aHHBIMH C KOMOHWHAIMSIMH Te
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BOIUCAHHBIN B chepy U ONMMCAHHbBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOIPaHHUK WJIHM TEJIO BpallleHUs;

BBIUUCIIATh COOTHOIICHHUS MEXIy IUIONIAAIMHU TOBEPXHOCTEH M o0BEMamMu
IMOT0O0OHBIX TEN;

n300paxaTh U3ydaeMble (PUTyphl, BHIOIHITH (BBIHOCHBIE) IJIOCKUE YEPTEKH
U3 PUCYHKOB TPOCTBHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXy, COOKY, CHU3Y, CTPOHTH
CEUEHUsI TEJ BpaIllCHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M MPEeoOpPa3oBBIBATH HMHPOPMAIIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
PHUCYHKaX;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTNIEPAIMU HaJ BEKTOPaMU;

3aJaBaTh TNIOCKOCTh YPAaBHEHHUEM B JICKaPTOBOH cHCTeMe KOOPAMHAT;

pelraTh reOMEeTpUIECKHe 3a7aui Ha BBIYMCICHUE YTIIOB MEXIY MPSIMBIMH U
IUIOCKOCTSIMH, BBIUMCJICHHE PACCTOSHUM OT TOYKM A0 IUIOCKOCTH, B IEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;

CBOOOZIHO OMNEpPHpPOBaTh TMOHSATUSMH, CBS3aHHBIMH C JBW)KCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHMUIA;

BBIMIOJHATh M300paKeHHs] MHOTOTPAHHMKOB M TN  BpPALEHUS MPH
napajuIeTbHOM MEPEHOCe, LIEHTPATBHON CUMMETPHUH, 3€PKAIIbHON CUMMETPUH, TIPU
MOBOPOTE BOKPYT MPSAMOii, MpeoOpa3oBaHus MoA00MS;



CTPOUTH CEUEHHsS MHOTOTPAHHUKOB M TE€J BpALICHUS: CEYEHUs LWIMHIpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO M MPOXO/SLIUE YEPE3 BEPILINHY ), CEUECHUS 1I1apa;

UCIIOJB30BaTh METOJbl TIOCTPOCHHSI CEYEHUW: METOH CJIEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHSATH T€OMETpUUECKre (PaKThl A PELICHUS] CTEPEOMETPUUECKUX 3a]ad,
MPEANOIAral0IINX HECKOIBKO IIArOB PELICHHUS], €CJIH YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOU U HESABHOU dopme;

pemiaTh 3aJayd  HAa JI0KA3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHMH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH TPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

MPUMEHSITH MTOJIYyYECHHbIC 3HAHNS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH U
OLICHMBATh PEAJbHBIE CHUTYallUH, MPUMEHATh HW3YUYEHHBIE TIOHATUSA, TEOPEMBI,
CBOICTBa B MpOLECCE MOUCKA pEUIeHUS MaTeMaTH4YeCKH CPOPMYIUPOBAHHON
po0JIEMBbI, MOJICIIUPOBATH peajbHbIE CUTYallUU Ha SI3bIKE TEOMETPHUH, UCCIIEI0OBATh
IIOCTPOEHHBIE MOJIENIM C MCIOJB30BAHMEM TI'€OMETPUUYECKUX IMOHATUH U TEOPEM,
anmapaTta aiareOpbl, pemaTh MPaKTHUECKUE 3a7aud, CBS3aHHBbIE C HAXOXKICHUEM
r€OMETPUYECKUX BEIUYNH;

UMETh MpPEJCTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

CBOOOJTHO OTEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKui rpad, CBSI3HBIN Tpad,
nyTb B rpade, 1enb, LUK, JE€PEBO, CTENEHb BEPIIHUHBI, JEPEBO CIIy4allHOTO
DKCIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: CIYHYAHBIA HSKCIEPUMEHT (OIbIT),
Clly4ailHO€ COOBITHE, DJIEMEHTAPHOE CIydailHOe COOBITHE (DIIEMEHTAPHBIN MUCXO/)
CIIy4allHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceueHre, OObEIUHEHUE JaHHbIX
COOBITHI, COOBITHE, MPOTHUBOIOJIOXKHOE JAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Oiinepa, KOOPIAMHATHYIO MPSIMYIO U PELICHUs 3a/1ay, MOoJIb30BaThesa (HOpMYIIoif
CJIO’KEHHS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIy4alHBIX COOBITHIA;

ONEepUPOBAThH MOHATUSIMU: YCIOBHASI BEPOSTHOCTh, YMHOKEHUE BEPOSTHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEPEeBO  CIYy4YalHOrO  3KCHEPUMEHTa, HaXOIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBWiIa YMHOXEHHS, JI€peBa CIIy4ailHOTO
OMbITa, WCIHOJB30BaTh (OpMyNy MOJIHOW BepoATHOCTH, (opmyny baiieca mpu
pellleHnu 3a/Jay, OMPEIeNATh HE3aBUCUMOCTb COOBITUH MO QopMmylie U IO
OpraHU3allU CIIyYailHOTO SKCIEPUMEHTA;



OPUMEHATh H3yYeHHblE KOMOWHATOpPHBIE (QOPMYIBI [ MEPEUYUCICHUS
AJIEMEHTOB MHOXECTB, 3JEMEHTapPHBIX COOBITHI CIy4alHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUH BEPOSATHOCTEN;

CBOOOIHO  ONEpUPOBATH TMOHATUSAMHU: OWHApHBIA  CIOy4yailHBIH  ONIBIT
(ucmipITaHKE), yCIeX M HeyJada, HE3aBUCHUMBIE WCIBITaHUS, CEpUsl UCIBITAaHUMH,
HAXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU UCTIBITAHUM 0 IEPBOTO yCIieXa, B CEpUu
UCTIbITaHu# bepHyu, B ONbITE, CBI3aHHOM CO CIIy4aiiHBIM BBIOOPOM U3 KOHEUHOU
COBOKYITHOCTH;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: ClIydailHas BEJIMYMHA, pacHpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciy4ailHas BeJIUYMHA,
reOMETPUYECKOEe, ONHOMHMAIIBHOE PaCIpeeIICHUE.

ONEPUPOBATH TOHATUSAMH: COBMECTHOE PpACIPENEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAaCHpEeesIeHUsl JBYX CIydalHBIX
BEJIMYMH JUI BBIACIICHUSA PACHPEACIICHUS KaXIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBATh MOHATUEM MATEMATHUYECKOTO OXXKHMJIAHUS CIy4alHON
BEJIMYMHBI (pacnpeneseHus), IPUMEHITh CBOMCTBA MAaTEMATUYECKOIO OXUAAHUS
IOpU PELIEHUH 3a/1ay, BBIYUCIATh MATEMaTUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
r€OMETPUYECKOIO PACIIPEEICHUN;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pactpenenenus) NpyU pElIEHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHHUI;

BBIUUCIISATH BHIOOPOYHBIE XapPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKUA TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3yYEHHBIMU PACIIPEACICHUSIMM.

Pabouas nmporpamma cocTaBieHa OCHOBE I'OCYIapCTBEHHBIX CTaHAAPTOB C
nosenenuem 1o OOIL



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMMsbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
HarypanbHble 1 1eipie 9ncia 10 1
TpuroHomeTpudeckre BbIpaKeHU U ypaBHEHUS 24 1
3 I'padmiku TpuroHoMeTpudecKkux (pyHKINHA. 16 1
TpuroHomeTpuueckie HepaBeHCTBA
4 [TocnenoBaTeaIbHOCTD U MIPOTPECCHH 12 1
5 Kommnekcurlie uncna 12 1
6 HenpepwiBaocTh GyHKInn. [IponsBoanas 20 1
7 Uccnenoanne GyHKIUI ¢ TOMOIIIBIO 20 1
MIPOU3BOAHOU
Brenenue B ctepeomMeTpHio 16 1
9 B3anMHoe pacnonoxeHue npsMbIx B 8 1
MPOCTPAHCTBE
10 [TapamiensHOCTB MPSIMBIX U IUIOCKOCTEH B 10 1
MPOCTPAHCTBE
11 [leprieHIUKYISIPHOCTD NPSMBIX U IUIOCKOCTEH B 16 1
MPOCTPAHCTBE
12 VTIIBl M paCCTOSIHHS 12 1
13 MHOTrOrpaHHHKH 6




OnemeHThl KoMOMHaTopuku. CiydaifHbIe

14 4 1
BEJIMYMHBI U pacIpeelIeH s
DNeMeHThl MaTEMaTHYECKOW CTATHCTHKH.

15 HenpepriBHbIEe cyuaiiHbie 6 1
BEITMIMHBI(pacTIpe/IeICHIS ), TTOKa3aTeIbHOE 1
HOpPMAaJIbHOE pacripeieiicHUe

16 Pacnpenenenune [lyaccona. Csizp Mexay 7 1
CIIy4aliHBIMH BEITHYUHAMHU

17 HOBTOPCHI/IG, 0000IIIEHNE B CHCTEMATH3AIIHS 5
3HAHUN

18

19

20
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n MPOrpamMMbI Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
MHoecTBa TEHCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaninonansHble ypaBHEHHS U 20 1
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX YpaBHEHUHN
2 Oynkiyun u rpaduku. CreneHHas QyHKIHS ¢ 10 1
LEeIBIM ITOKa3aTeIeM
3 ApudmeTrueckuii KOpeHb N-0i CTETIeHH. 12 1
UppauronanbHbie ypaBHEHHS
4 [NokazarenbHas Gpynkuus. [TokazaTenbHbIe 3 1
ypaBHEHHS
5 Jlorapudmmueckas ¢pynkums. Jlorapudmuaeckre 12 1
ypaBHEHHS
6 [epBooOpasHast ¥ HHTETPa 10 1
7 UppannonanbHbie, moka3aTeIbHbIC U 20 1
JorapupMUIecKre HepaBeHCTBA
8 CucTeMbl palioHaIbHBIX, HPPALMOHATIBHBIX, 10 1
MOKAa3aTeNbHbIX H JIOTapu(MUUECKUX YPaBHEHHUH
9 3aaum ¢ napamMeTpamu 12
10 BexTops! B ipocTpaHcTBE 10
11 AHaIUTHYECKAS TEOMETPHSI 12 1
12 OOBbemM MHOTOTpaHHUKA 14 1
13 Tena BpamieHus 18 1
14 [Inomaan NoBEpXHOCTH U 0OBEMBI KPYTIIBIX T 9 1
15 JIBYOKEHHMS 5




OnemenTsl Teopuu rpados. CirydaliHbIE OTIBITHI,

16 N . 3
CIIy4aiiHbIe COOBITHS U BEPOSITHOCTH COOBITHI
Oneparnuu HaJT MHO)KECTBAMHU M COOBITHSIMH.

17 CroxeHre U YMHOKEHUE BEPOSITHOCTEH. 3
YcnoBHas BEpOATHOCTL. HezaBHCHMEBIE COOBITHS
Cepun mmociie[oBaTeNbHBIX UCTIHITAHHN.

18 Ucnerranus bepuymnnu. Cny4aliHblii BBIOOD U3 5
KOHEYHO! COBOKYITHOCTH

19 3aKoH OOJBINNX YHCEI 6

20 [ToBTOpeHME, 006001IEHNE, CUCTEMATH3AIUS 5 1
3HAHUU
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ITOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbBIE
Ne n/n Tema ypoxa Kontposnbubie IIpakTHueckue Aata i pponnie
Bcero H3yYeHUsi oOpa3zoBaTebHbIE
padoThI padoThbI pecypenI
1 MHOXECTBO, OTepaIuy Hajl L 05.09
MHOKECTBAMHU U UX CBOMCTBA
2 Huarpammel Ditiepa-Benna 1 05.09
[IpuMeHeHne TeopeTHKO- 1 06.09
3 MHO>KE€CTBEHHOT0 arapara Jyis
pelIeHus 3a1aq
Panmonansubie yncia. OOLIKHOBEHHEIE U 1 06.09
4 JECSITUUHBIE TPOOH, TIPOLIEHTHI,
OecKOHEUYHbIE IEPUOANYECKUE APOOH
5 [Tpumenenue apobeii 1 MPOIEHTOB IS 1 07.09
pelIeHrs MPUKIAIHBIX 3a7a4
6 JleiicTBUTENBHBIC YKCIa. PanmoHanbHbIe 1 07.09
Y UpparoHaIbHbIC YHCIa
7 Apudmernueckue oneparum ¢ 1 12.09
JIEHCTBUTEILHBIMM YHCIIAMH
8 Mopynb JeiCTBUTETHLHOTO YHCIIa U €r0 1 12.09
CBOICTBa




[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN

13.09

10

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPAaBEHCTB

13.09

11

12

13

OCHOBHBIE METOBI PELICHUS LENbIX U
JPOOHO-PaLOHAJIbHBIX YPAaBHEHUHN U
HEPABEHCTB

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octatkoM. Teopema besy
MHOrouseHb! C HeTbIMHA
kodurnmentamu. Teopema Buera

14.09

14.09

19.09

14
15

Pemrenne cucreM nTMHENHBIX ypaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUN

19.09
20.09

16

Matpu1iia cuCTeMbl JINHEHHBIX
ypaBHeHUH. Onpeenurenb MaTpUIbl
2x2, ero TeOMETpUYECKUIN CMBICI U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS

20.09

17

Onpenenurens MaTpuLbl 2X2, €ro
IF€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHUE €TI0 3HAYCHUS

21.09

18

[Ipumenenue onpenenurens s
pEeIICHUSA CUCTCMBI JIMHENHEBIX
YpaBHEHUI

21.09




Pemenue npukimagHbIX 3a1a4 C 1 26.09
19 IIOMOIIB0 CUCTEMBI JIMHEHHBIX
YpaBHEHUI
KonTpoabHas padora: 26.09
20 "PannoHa/IbHbIe YPABHEHHUA U
HepaBeHCcTBAa. CHCTeMBbI JIMHEHHBIX
YpaBHeHUil"
21 [TonsTHEe BEKTOpa HA IIJIOCKOCTH U B 1 27.09
MIPOCTPAHCTBE
22 CyMMma BeKTOpOB. Pa3HOCTh BEKTOPOB 1 27.09
23 [IpaBuio napamenenumnena 1 28.09
24 YMHOXEHHE BEKTOpa Ha YHCIIO 1 28.09
Paznoxenne BexTopa 1o 6asucy Tpéx 1 03.09
25 BEKTOPOB, HE JISKAIINX B OTHON
TUIOCKOCTH
26 CkansipHoe mpou3BeCHNE 1 03.09
97 Boruncnenue yria Mex1y BEKTOpaMu B 1 04.10
IIPOCTPAHCTBE
28 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1 04.10
29 IIpocreimue 3a1auu ¢ BEKTOPaMH 1 05.10
30 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1 05.10
OyHKIMSL, CTIOCOOBI 3aaHus HYHKITHH. 1 10.10
31 B3aumHo oOpaTHbIE QYHKITHH.
Komnozunus ¢pyHkuit
39 I'paduk pyHkIMU. DIeMEHTapHbIe 1 10.10

npeoOpa3oBanus rpapukoB QyHKIMN




OO6nacTp orpeeneHuss © MHOXKECTBO

11.10

33 3HaueHni QpyHkiuu. Hym Qynkimm.
[TpomexyTKH 3HAK MOCTOSIHCTBA
YérHble 1 HeUETHBIC (PYHKILINH. 11.10
34 [lepuonnueckue pyHkumu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKITHH. 12.10
35 HauOonpiiee 1 HauMeHblee 3HAYCHNE
(GYyHKIHNK Ha TPOMEKYTKE
Jlunelinas, kBapaTUIHas U JPOOHO- 12.10
36 nuHeHas QyHKIUHU. DIeMeHTapHOoe
UCCIIIOBAaHKE U TIOCTPOCHHUE rpauKoB
ITHX PYHKIUH
37 CreneHs ¢ LeNbIM ITOKa3aTeneM. buaom 17.10
38 Crenens ¢ 1eabpIM MoKazareneM. bunom 17.10
Herorona
CrenenHas GyHKLUS C HATYPaJIbHBIM U 18.10
39 LeJIBIM noka3aTeiieM. E€ cBolcTBa U
rpaduk
40 KonTtpouabnas padora: "Crenennas 18.10
¢pynkums. E¢ ceoiictBa u rpadpux"
41 YpaBHEHUE MIIOCKOCTH, HOPMaJb, 19.10
ypaBHEHHE TUIOCKOCTH B OTPe3Kax
42 VYpaBHEHHE IIIOCKOCTH, HOPMAJlb, 19.10
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
43 BektopHoe nmpoun3sBeaeHne 24.10
44 BexTopHoe nmpousBenenue 24.10




JInHelHbIE HEPABEHCTBA, JIMHEMHOE

25.10

4 IIPOrpaMMHUpPOBAaHUE

46 JIunelinbie HEPaBEHCTBA, JIMHEITHOE 25.10
IPOrpaMMHUPOBAHUE

47 AHaTUTHYECKUE METObI pacuéra yria 26.10
MEXy IPSIMBIMU B MHOT'OI'paHHHKaX

48 AHaIUTHYECKHE METOJIBI pacyéra yria 26.10
MEX]y IUIOCKOCTSIMU B MHOTOTPaHHUKAX

49 ®dopmysia pacCTOSIHUSI OT TOUKH J10 07.11
TUIOCKOCTH B KOOPJMHATAaX

50 Haxosxnenue paccTostTHUN OT TOYKH 710 07.11
IUIOCKOCTH B Ky0e

51 Haxosxnienue paccTostHui OT TOUKH 70 08.11
TUIOCKOCTH B TPaBHJIHON TTHPaMHJIE

59 KonTtpouabnas padora 08.11
"AHanuTn4yeckasi reomerpus"

53 Apudmernueckuit KOpeHb HaTypaIbHON 09.11
CTEIIEHH U ero CBOIicTBa

54 ApudmeTrueckuii KOpeHb HaTypaIbHOU 09.11
CTEIIEHU U €ro CBOMCTBA

55 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, 14.11
COZIepIKAIINX CTEIIEHH U KOPHU

56 IIpeoOpa3oBaHus YUCIOBBIX BHIPAXKEHUH, 14.11
COJIep KALINX CTENIEHH U KOPHU

57 [IpeoOpa3oBaHUs YMCIOBBIX BBIPAXKEHUH, 15.11

COoACpIKAIMX CTCIICHU U KOPHU




58

WppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
HPPALMOHAIIBHBIX YPAaBHEHUU

15.11

59

HppaunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPAaBHEHUN

16.11

60

61

WppaunoHnanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLIEHUS
UppalMOHATIbHBIX YpaBHEHUI

PaBHOCUIIBHBIE TIEpEXObI B PEHICHUH
UppalMOHATILHBIX YpaBHEHUI

16.11

21.11

62

PaBHOCMIIBHBIE TIEPEXObl B PELICHUU
HUPPALMOHATIbHBIX YPaBHEHUN

21.11

63

64

65

CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN
Kak (pyHKIMH 00paTHOM CTETIeHH C
HaTypaJbHBIM MOKa3aTeJIeM
KonTtpoabsnas padora: "CpoiicTBa n
rpauxk KopHs N-0# CTeNeHH.
HppaunuonajbHbie ypaBHeHus"

O06BéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaiesnenumnena

22.11

22.11

23.11

66

3amaun 00 yaBOeHUH Ky0a, O KBaJpaType
Ky0a; O TPUCEKIUH yria

23.11

67

CrepeoMeTpuyecKHe 3a1auu, CBSI3aHHbIE
¢ 00bEMOM IPSIMOYTOJILHOTO
napaJulesenumesaa

28.11




68

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
BBIYMCICHUEM 00BEMA IMpsAMOYTOJIBHOT'O
napajjiciacnuicaa

28.11

69

70

71

O0BEM npsAMOI TPU3MBI

CrepeomeTpuuecKkue 3a1auu, CBSI3aHHbIC
C BBIYHMCIIEHHEM 00BEMOB MPSAMOA
npusmsl. [Ipuknagneie 3agaun,
CBsI3aHHBIE C 00BEMOM MPSAMOI TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpeaenéHHoro uurerpana. O0bpém
HaKJIOHHOHM HpPU3MBbI

29.11
29.11

30.11

72

®opmyia 00bEMa MUpaMUIbIL.
OTHoueHue 06beMOB MUPAMUJL C OOLIUM
yTJIOM

30.11

73

dopmyna 00bEMA MTUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaMUJ] C 0OLIUM
YIJIOM

05.12

74

75

76

CrepeoMeTpHuuecKre 3aJaui, CBI3aHHbIE
¢ 00bEMaMU HAaKJIOHHOM MPU3MBI.
CrepeoMeTpuueckre 3a1auu, CBI3aHHbIE
¢ 00bEMaMU TUpPaMHUIbI

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00bEMOM HAKJIOHHOM
TIPU3MBI

[Tpuknanueie 3ana4n mo Teme "OOBbEMBI
Ten", CBA3aHHbIE C 00bEMOM MUPAMUJIBI

05.12

06.12

06.12

77

[Ipumenenue o0bEMOB. Borunicienue
pPacCTOsHUSA A0 IUNIOCKOCTH

07.12




KonTtpouabnas padora "O0bém

07.12

8 MHOTOTpaHHUKA"
79 Crenens ¢ pallMOHAIBHBIM ITOKa3aTeIeM 12.12
" e€ CBOMCTBA
80 Crenensb ¢ palliOHATBHBIM ITOKa3aTEIeM 12.12
1 €€ CBOMCTBA
81 Crenens ¢ pallMOHATBHBIM ITOKa3aTeIeM 13.12
1 €€ CBOMCTBA
82 [TokazarenpHas QyHKIHS, €€ CBOWCTBA U 13.12
rpadux
83 Hcnons3oBanue rpaduka GyHKIUU IS 14.12
pellieHns ypaBHeHU!
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE 14.12
84 METO/IbI PEIICHUS MTOKA3aTeIhHBIX
ypaBHEHUH
[TokazatenpHbie ypaBHeHUs. OCHOBHbBIE 19.12
85 METOJIBI PEIICHUS TIOKa3aTeIbHBIX
YpaBHEHUI
KonTtpoabsHnas padora: 19.12
86 "Tloka3aTeabHast QyHKIHA.
Iloxka3atenbHble ypaBHeHus"
[MunuHapudeckas MOBEPXHOCTb, 20.12
87 o0pa3yroine UIHHIPHIECKON
MOBEPXHOCTHU
88 Hunmuumap. [psmoit KpyroBo# UIHHIP. 20.12
[Tnomaab MOBEPXHOCTH IIUIHHIPA
89 Konnueckas moBepxXHOCTh, 00pa3yromme 21.12

KOHHMYECKOU nmoBepxHocTh. Konyc




90

CeucHue KOHYCa MJIIOCKOCThIO,
HapaJIJICJIBHOfI IIJIOCKOCTH OCHOBAHUA

21.12

91

92

Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomaae 60KOBOI TOBEPXHOCTH U
MTOJTHOW MTOBEPXHOCTH KOHYyCa

26.12

26.12

93

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIMIIMH/IPA,
KOHYyca

27.12

94

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

27.12

95

96

Cdepa u map

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepbl
IJI0CKOCTHIO. Bu u n3o0paxenue mapa

28.12.
28.12.

97

98

99

VYpasuenue chepsl. [Lnomans chepsl u
e€ yacreu

Cummetpus cdepsl U apa
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

09.01

09.01
10.01

100

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoit u mapom

10.01.

101

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUSI B OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS

11.01




Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUs

11.01

102
Y MHOTOI'PaHHHUKOB

103 3amauu o Teme "Terna U MOBEPXHOCTH 16.01
BpauieHus"

104 KoutpoabHnas padora "Tena u 16.01
MOBEPXHOCTH Bpamenus'

105 Jlorapudwm uucna. CpoiicTa orapupma 17.01

106 Jlorapudm uucna. CpoiicTBa orapugpma 17.01

107 JlecsiTuuHBIE U HATYpaJIbHbBIE 18.01
Jorapudmpl

108 [IpeoOpa3oBanue BBIpAKEHHIA, 18.01
COZIepIKAIHX JIOTapU(HMBI

109 [IpeoOpazoBaHue BBIpAXKEHUH, 23.01
COJIepKaLIUX JIorapu (MBI

110 Jlorapudmuueckas pyHkuus, eé 23.01
CBOMCTBA U TrpaduK

111 Jlorapudmuueckas pyHkums, €€ 24.01
CBOMCTBa U rpauk

112 Hcnonb3oBanue rpaduka GyHKIUM 115 24.01
peleHus ypaBHEHHH

113 Wcnonbs3oBanue rpadpuka GyHKINU A5 25.01
peleHus ypaBHEHHH
Jlorapudmuyueckue ypaBHEHHS. 25.01

114 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUIN

115 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH 30.01

JorapupMUUECKUX ypaBHEHUN




116

KountpoJabHnas pabora:
"Jlorapupmuueckasi QyHKIUA.
Jlorapudpmuyeckue ypaBHeHus"

30.01

117

118

119

O6béM mumuHIpa. Teopema 06 00béMe
IpsAMOro quJInHApa
Berurcienne 00bEMOB TelT C TOMOIIBIO

onpenenéHHoro uaTerpaita. OobéM
KOHYyCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

31.01

31.01

01.02

120

CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbIC
C BbIUHCIIEHHEM 00BbEMOB IIMJIMHIPA,
KOHYyca

01.02

121

122

123

124

[Ipuknagueie 3agaun mo Teme "O0bEMBI
Y TUJIOIIAU TTOBEPXHOCTEH Tet"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
momaasio chepsl. COOTHOIICHUS
MEX/1y TUIOIIAIMU TIOBEPXHOCTEH U
00béMaMu MOJJOOHBIX TEI

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o0wEma mpu mogo0uu.

06.02

06.02

07.02

07.02




CrepeomeTpHuuecKkue 3aJa4u, CBsI3aHHbIC
C BBIYHCIIEHUEM 00BEMOB TEII U
IJIoIIaei MOBEPXHOCTEN

125

Kounrpoabsnas patdora "Ilnomanu
NMOBEPXHOCTH U 00BEMBI KPYIJIbIX
Tea"

08.02

126

127

[TepBooOpasHas, OCHOBHOE CBOMCTBO
1EpBOOOPA3HBIX

[TepBooOpazHbIe 3EMEHTAPHBIX
¢bynkuit. [IpaBuina HaxOXKICHUS
MepBOOOPA3HBIX

08.02

13.02

128

[TepBooOpazHbIe AIEMEHTAPHBIX
¢byskumid. [IpaBuiia HaxXoXKACHUS
MEePBOOOPA3HBIX

13.02

129

130

131

NHuterpai. I'eoMeTpu4eCKuid CMBICI
MHTErpajia

Brruncnenue onpeneia€HHOro nHTerpaia
o ¢opmyne HoroTona-JleiiOnuna
[IpuMeHeHne nHTETpasIa U1
HaXO0XKJCHMS TUIOIIAJIeH IOCKUX QUryp

14.02

14.02

15.02

132

[IpuMeHeHne nHTETpasIa U1t
HaxO0XJIEHUSI 00bEMOB T€OMETPHUIECKUX
Te

15.02

133

134

[Tpumeps! pemenuit AudGepeHInaTbHbIX
YpaBHEHUI
MaremaTruueckoe MOAECIMPOBAHNE

peabHBIX MPOIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

20.02

20.02.




135 KountpoJabHnas pabora: 21.02
"IlepBooOpa3nasi u uHTerpaJa"
JIBr>KeHUs MPOCTPAHCTBA. 21.02

136 OTtoOpakeHusi. J|BI>KeHUS 1 paBEHCTBO
¢uryp. OOmme CBOWCTBa IBMKEHUH
Buapl qrkeHni: mapauieabHbIi 22.02

137 MIEPEHOC, IICHTPaIbHAS CUMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
IpsAMON

138 [IpeobpazoBanus nomodus. [psmas u 22.02
cdepa Diinepa

139 ['eomeTpuueckue 3a1a4uu Ha MPUMEHEHHE 27.02
JIBYDKCHUS

140 ['eomeTpuueckue 3a1auu Ha MPUMEHEHHE 27.02
JIBUKCHHUSI

141 OCHOBHBIE METO/IbI pEUICHUS 28.02
MOKa3aTeIbHbIX HEPABEHCTB

142 OCHOBHBIE METO/IbI pEIICHUS 28.02
MMOKa3aTeIbHBIX HEPABEHCTB

143 OCHOBHBIE METO/IbI pEIICHUS 29.02
MMOKa3aTeIbHBIX HEPABEHCTB

144 OCHOBHBIE METO/IbI pEUICHUS 29.02
MOKa3aTeIbHBIX HEPABEHCTB

145 OCHOBHBIE METOBI PEIICHUS 05.03
Jorapu(MHUIECKUX HEPABEHCTB

146 OCHOBHBIE METOABI PELLIEHUS 05.03

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

06.03

147
Jorapu()MUYECKIX HEPABEHCTB

148 OCHOBHBIE METOBI PELICHUS 06.03
norapu)MIUYECKUX HEPABEHCTB

149 OCHOBHBIE METO/IbI pEIICHUS 07.03
UpPPaLMOHAILHBIX HEPABEHCTB

150 OCHOBHBIE METOBI PELICHUS 07.03
UppaLOHALHBIX HEPABEHCTB

151 OCHOBHBIE METO/IbI pEIICHUS 12.03
UppaMOHATLHBIX HEPABEHCTB

152 I'paduueckue meToapl pemeljnﬂ 12.03
UppaLMOHAIBHBIX YPaBHEHUN

153 I'paduueckue MeTo b1 pGHiCHI/DI 13.03
MOKa3aTeIbHBIX YPAaBHECHUN

154 I'paduueckue METObI pELICHUS 13.03
MOKa3aTeIbHBIX HEPABEHCTB

155 I'paduueckue MeTo bl peLeHus 14.03
JorapupMHUUECKUX ypaBHEHUN

156 I'padnueckue MeToabl pereHus 14.03
Jorapu(MHUIECKUX HEPABEHCTB

157 I'paduueckue MeTo bl peleHus 19.03
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs 19.03

158 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUU
I'paduueckue METOIBI pelICHNUS 20.03

159 MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX

ypaBHEHUH




160

KountpoJabHnas pabora:
"HppanuoHajibHble, IOKA3aTeJIbHbIE
U JorapupmMuyeckue HepaBeHcTBa'"

20.03

161

162

163

164

I'pad, cBsa3HbI rpad, npencraBieHne
3aJla4¥ ¢ TOMOIIIBIO Tpada

Crenenb (BAJIGHTHOCTD) BepIIHHBL [1yTh
B rpade. Llenu u mukisl. ['padul Ha
IIJIOCKOCTH. [lepeBo cily4aitHOro
HKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
Clly4aiiHble COOBITHS. DJIeMEeHTapHbIE
COOBITHS (MCXOTBI)

BeposiTHOCTD CTy4aiiHOro COOBITHSI.
BepostHOCTH COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMHU

21.03

21.03

02.04

02.04

165

[Tepeceuyenue, 00beTMHEHNE MHOKECTB U
COOBITHIA, TPOTHUBOMOJIOKHBIE COOBITHS.
dopmyia CII0KEHUS BEPOSITHOCTEN

03.04

166

YcnoBHasA BEPOATHOCTh. Y MHOKEHHE
BeposiTHOCTEN. DOopMmyIia yCIIOBHON
BeposiTHOCTH. DopmyIta moHON
BepositHocTH. Dopmyita baiieca.
He3zaBucumeble coObITUS

03.04

167

bunapHsIii cIy4alHBIN OIBIT
(ucmibITaHue), ycrex U Heynaya.
HezaBucumeble ucnbitanus. Cepus
HE3aBHCHUMBIX UCIIBITAHUH 10 IIEPBOTO
ycmexa

04.04




Cepust HE3aBUCUMBIX UCIIBITAHUM J10

04.04

168

IIEPBOTO ycrexa
169 Cepust HE3aBUCUMBIX HCIIBITAHUM 09.04

bepuymm
170 Cry4aifHbIi BBIOOp U3 KOHEUHON 09.04

COBOKYIHOCTH

IIpakTnueckas padora ¢ 10.04
171 HCMO0JIb30BAHHEM YJIeKTPOHHBIX

TaldJIMI

HepasenctBo YeoOnimena. Teopema 10.04
172 UYeonimena. Teopema bepuysmm. 3akon

OOJIBIINX YHCEeI

Hepasencto YeOnimena. Teopema 11.04
173 UYeonimena. Teopema bepuysmm. 3akon

OOJIBIINX YHCEl

HepaBenctBo YeObimena. Teopema 11.04
174 YeonimeBa. Teopema bepnyiuu. 3akoH

OOJBIINX YHCell
175 Bob160pouHbIi METO1 MCCIIe0BAHUM 16.04
176 Bb160pouHbIi METO1 MCCIIe0BAHUM 16.04

IIpakTnyeckas padora ¢ 17.04
177 HCII0JIb30BAHMEM JJIEKTPOHHBIX

TadJaMI

Cucrema v COBOKYITHOCTh YPaBHEHHI. 17.04
178 PaBHOCHIIBHBIE CUCTEMBI 1 CHCTEMBI-

CICOCTBUA




179

CucremMa 1 COBOKYTHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

18.04

180

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

18.04

181

182

183

OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEY MPPaLMOHAIIBHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

23.04

23.04

24.04

184

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
ypaBHEHUH

24.04.

185

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKU U peaslbHOMN
YKWU3HM, HHTEPIIPETALUS TOJTy4EHHBIX
pe3yabTaToOB

25.04

186

[IpuMeHeHne cucTeM K pEelIEHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM
YKWU3HM, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yabTaToOB

25.04




KonTtpoJuabnas padora: "Cucremsbl
PALMOHAJIBHBIX, HPPALHOHAJIBHBIX

30.04

187
MOKA3aTeJbHBIX U JOrapupMHYecKHX
YpaBHeHUil"
ParmonanbHbie ypaBHEHHUS C 30.04
188 napamerpamu. ParonansHele
HEpPaBEHCTBA C IapaMeTpaMu
189 PanmoHansHbIe CHCTEMBI C TApaMeTpaMu 02.05
190 WppanmonansHble ypaBHEHUS, 02.05
HEpaBEHCTBA C IapaMeTpaMu
101 HppanroHanbHbIe CHCTEMBI C 07.05
napameTpamu
192 [TokazarenbHbIC ypaBHEHUS, 07.05
HEPaBEHCTBA C ITapaMeTpaMu
193 [TokazarenabHbIe CUCTEMBI C 08.05
napameTpamMu
104 Jlorapudmuueckue ypaBHEHUS, 08.05
HEPaBEHCTBA C TTapaMeTpaMu
195 Jlorapudmuueckue cuCTeMsbI ¢ 14.05
napameTpamu
TpuronomeTpruyeckue ypaBHEHHS C 14.05
196 napaMerpamu. TpUroHOMETpUUYECKHE
HEpaBEHCTBA C MapaMeTpaMu
197 TpuronomeTpruyeckue CUCTEMBI € 15.05
napameTpamu
108 [TocTpoenue u uccineaoBaHue 15.05

MATEMATHUYCCKUX MOJIGJ'IGI\/'I PEATBbHBIX




CUTYalHi C MOMOILBIO YPABHEHUH C
napameTpamMmu

199 HOBTOPCHI/IG, 000011eH1Ee, CUCTEMATH3ALIUS 1 16.05
3HAHUH

200 HOBTOPCHI/IG, 000011eHNEe, CUCTEMATU3ALNS 1 16.05
3HAHUH

201 HTorosasi KOHTpoJLHas paboTa 1 22.05

202 HOBTOPCHI/IG, 000011eHNe, CUCTEMATU3ALNS 1 22.05
3HAHUH

203 HOBTOPCHI/IG, 00001IeHrEe, CHCTEMAaTH3aIUs 1 23.05
3HAHUH

204 HOBTOPCHI/IC, 000011eH1Ee, CUCTEMATH3ALHS 1 23.05
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 204 13

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



