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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MIpOrpaMMe CpelHero oOiiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpsl M Hayajl MaTeMaTUYECKOIO aHaliu3a 3aKJaJbIBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JJIS JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOYYArONIUECs IMOJTY4YaloT HOBBIA OIBIT PEIICHHs MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENbHOCTH, TPEOYyIOMeH MPOAODKUTENIBHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredpa M Havalla MaTeMaTUYECKOIrO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JMHUM HW3YyYaloTCd Ha NPOTSDKEHWH ABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJIep)KaHUE HECKOJBKMX MaTeMaTHUeCKHX AUCIMIUINH, TaKHUX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IIMPOKUM MaTEMaTHYECKHM arapaTtoM, Y HUX MOCIe0BaTeIbHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKasT TUHUS «UMClia W BBIYUCICHUS» 3aBepIIaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOIIUX B CeOS MCIOIB30BAaHUE PAa3TMYHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYaroIUMCS MHOXECTBA HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE ONEPAINU, & TAKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHs Ul PELICHUs] pa3IUYHbIX 3ajad
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHUs Ha YpOBHE CpeaHero oOmiero o0pa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHUI, HEPaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conepxaTesibHasl JIMHUS BKIIOYAeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHMM, a TaKKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga MNPOUCXOAWUT  JajJbHEWIIEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraet 3(QQeKTUBHbIE HWHCTPYMEHTBl JUIsl PpEUIEHUS MPaKTUYECKUX MU
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JIMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSA3AHO KaK C MAaTEMATHYECKUM AHAIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep:kaTeIbHON JTMHUN HAlleJIeH Ha pa3BUTHUE YMEHHI
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNI0 M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIATHBIX 3a7]ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOONbIINE W HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAIU (GUIYp U OOBEMBI TN, HAXOAUTH CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENed peajJbHbIX CHTyaluM,
MO3BOJISIET HAXOJUTh HaWjIydllee pEeHIeHHEe B MPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KpEaTUBHOTO MBIIIICHUS, (POPMHPOBAHUIO yYMEHHUN pPACIO3HABATH TPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOMXECTB M MaTeMaTH4YeCKOM JIOTHKU. TeopeTHKO-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOXKEHUsT B eauHoe Ienoe. [losTomy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOroCTb OOOCHOBAaHUW U CJEJOBAaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyallUi, HWCCJIEAOBAHMS JTHX MOJENed C TOMOIIBI0 ammapara airedpsl u
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromiyecss  pa3BHUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTCs B MPOLIECCe 3YUYEHUS BCEX TEM yueOHOTro Kypca « Anredpa u Hadana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEZIETIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NMPUKIAIHbIX 3a1a4 U3 Pa3IuYHbIX OTPACIIEN 3HAHUM U PEajbHOU )KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA Pe3ybTaTa BEIYMCICHUMN.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4WwiIeHbl OT OJHOW MEpPEeMEHHOW. JleneHne MHOroujieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMHUUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKHUM CMBICI U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEN PEANbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuU. B3auMHO o00paTHble (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuuu. [IpoMexyTku MOHOTOHHOCTH (GYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIENIBIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOn UHIYKLUH. MoHOTOHHBIE " OrpaHUYEHHBIE
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH reOMETpUYeCKOn
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoicTBa (YHKUMHA HENPEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKuii CMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOMXKECTBEHHOIO — ammapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTro uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpyumeHeHue mpou3BOAHON K MCCIENOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTErpajga s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYECHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THX JOCTIKEHUUA B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KCHUN HAyKd U JEATEIbHOCThIO YUYEHOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCyKJICHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE NHTAaHHWE, COATAHCHPOBAHHBIA PEXUM 3aHIATHH W
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUM BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPHUPOIHON M COIMAIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA M 3HAYMMOCTH JUIsI Pa3BUTHS I[MBUIM3AIMH, OBJIAJECHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

Ba3oBble JJoruuyecKkue JelcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPABHEHUSI, KPUTEPUHU TTPOBOJUMOTO aHAIH3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKICHUSAX, MpeIjIaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBHO (POPMYNIHPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBIeHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHMsI 3aJlaBaTh BOMPOCHI 110 CYIIECTBY OOCYKJIaeMOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTIIKCHUSI PE3yJIbTATOB JEATEIFHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacmpeneisiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb JCHCTBUTEIHHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHAILHBIM OKAa3aTEeJIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs pPaIlMOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUIA PELIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA [JEUCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUpOBaTh MOHATUSAMU: HppAIMOHATbHBIC, MOKa3aTeIbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAHUEM allapaTa ajireopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJbliee W HaWMEHbIIEe 3HAYCHHE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (yHKIUM OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA W TpaduK{, HCIOJIB30BaTh MX TpadUKU JJIs pEHIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi FTeOMETpUUECKasi MPOrpeccHsi, TMHEUHBIN 1
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUs PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NpEeIMETHBIE Pe3yJabTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YMCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATUSMU: HUPpALMOHATBHBIE, TMOKA3aTelIbHbIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXOoauMble  (OpMyJbl  JJisi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATHUAMH: TpadUKd  TPUTOHOMETPUUICCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaxXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI PYHKIIMU HEPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO  OMNEpUpOBaTh MOHATUAMH: TMEPBOOOpa3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOYy4YEeHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHhe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0ydeHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHus.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHBIE IIPAMBIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocreiimve mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IMPSMOA UM IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBIL.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEll.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUU O0YYAIOIIEr0oCsl KaK aKTUBHOT'O
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMM HWHCTUTYyTAMH B COOTBETCTBUU C WX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTUYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, paccyxIcHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3J0pPOBBIO (310pOBOC MHTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroOIICH cpeibl, IUTAHMPOBAHMS IIOCTYIKOB M OIEHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(epbl 4YelIOBEUeCKOW JeATEIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAWUBUAYAJIBHO M B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUBHbIMU Oeltic MBUSMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble 1ornueckue AecTBUS:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIMi, OCHOBAaHUS i OOOOIICHWS W CpPaBHEHHS, KPHUTEPHH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTpanBaTh apryMEHTALHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IMpe/ICTaBICHMUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCAL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh NOJyYEHHBIN pE3yIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO MO3UIIMIA; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTECPHSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PElIeHUs 3a]1auH, BHIOUPATh CIIOCO0 peleHHUsI
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacMoiOkKEHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIMTYKJIBIH W HEBBITYKIIBIHU
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIBIE MHOTOTPAHHUKH; TIPABUJIbHBIE
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MaTEMaTHUYECKUX 3aJlad Ha BBIUYMCICHUE PACCTOSIHUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKUE METOJbl TMPH PEIICHUU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOopMys; BBIYUCHATH COOTHOIIEHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaATs mpocTEUIINE NPOTrPaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIE 3HAHHUS HA MPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T'€OMETPUUECKUX TIOHATHI U TeOpeM, armapara aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.



HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUEe,  (opMHpyeMoe  MNpU  U3YYEHHUHU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  0oOecredyeHHe  BO3MOXKHOCTH  NPUOOpETeHHS |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuopureTHpIMH 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(GopMupoBaHuE YMEHHUS BIAJETh METOAAMH JOKAa3aTeNbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMaTHICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAMOTHOCTH, PEIICBAHTHOW TI'€OMETPHUU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITUPOBAHMS PEATBHBIX CHTYAllUl, WCCIICIOBAaHUS IOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
POrpaMMBbl, pPACTpPEENIEHHBIM O ToJaM OOY4YeHUSs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHUs,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXIY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

TeJia BpalueHus

[ToHdTHA: UUIMHOpPUYECKAsT TMOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepuueckass MOBEPXHOCTb, oOOpa3ytoniue mnoBepxHocTed. Tena BpamieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacrnosoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHusI Ha TUIOCKOCTU. Pa3BépTka nmmnuHapa U konyca. Cummerpus cepsl U
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. TeopemMa 00 o00bEMe
OpSMOYTOJIBHOTO Tapajuienenunena U ciaeAcTBus u3 He€. OO0bEM mpsMol U
HAKJIOHHOW MPU3MBI, HWJIWHIPA, TUpaMUibl U KoHyca. OO0BEM 1apa U 11apoBOTro
CErMeHTa.

KomOunauu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3ma, BmucaHHas B
IWIMH]IP, OINHKCaHHasg okoio uwiuHApa. [lepecedyenne cdepbsr u mapa c
wiockocThlo. Kacanume miapa u cdepsl miockocTeio. [loHSATHE MHOrOrpaHHUKA,
OMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHApA, KOHYyCa, IUlomaab chepsl U e€ yacTei.
[lonobue B mpoctpancTBe. OTHOUIEHHWE OO0BEMOB, IUJIOMIANEH MOBEPXHOCTEMN
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllEHUs: CEUEHUS [IMINHAPA
(mapamienbHO W TEPHEHAUKYISPHO OCH), CEUYEHUs KOoHyca (mapasuieiabHble
OCHOBAHUIO U MPOXOASUINE YEpPE3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMS, METO] MEpPEeHOca
CEeKyIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopet B mpoctpaHctBe. Omnepauuu Haa  BekTopamu. BekTopHoe
YMHOXEHUE BeKTOpoB. CBOICTBA BEKTOPHOIO YMHOXEHUs. IIpsimoyronbHas
cucTteMa KoopauHat B mpoctpaHcTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPH PEHICHUH TeOMETPUUYECKHUX
3a7ad4.

JIBHKeHHUsI B IPOCTPAHCTBE

JBumxenus: mpoctpanctBa. OtobOpakeHus. [[BukeHUss M paBeHCTBO GUTyp.
OOmue cBoiicTBa JBWKCHUN. Buasl ABWKEHWI: MapaielbHBIM MEPEHOC,
LIEHTpaJIbHas CHUMMETpPHS, 3€pKaJIbHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[IpeoOpazoBanus nonodus. [Ipsimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBHHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOM IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, pacCyKJACHUN, BOCIPUUMYHBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH ISl PA3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHNS U CPaBHEHMSI, KPUTEPUHU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpeiaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB  PEILICHMsS, BbIOMpaTh  HauOolee MOAXOMAIIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTAaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nvanora, oOHapyXHMBaTh Pa3jIUyHde U CXOJICTBO TMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN MHTE/VICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHDKEHUSI WIIM HEJOCTHXKEHUSI PE3yJbTaTOB JEATEIbHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
JEATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH TMOHATHUSIMH, CBSI3AHHBIMU C WIMHAPUYIECKOM,
KOHUYECKOM U CcPEepuUecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

e ONEPHUPOBATH MOHATHIMU, CBI3aHHBIMU C TEJIAMHU BPAIICHUS: [TUIMHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh Tela BpameHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOYYCHHUS TEJ BPAIICHHUS;

e KJacCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEepPhI U TIIOCKOCTH;

e BBIYNCIATh BEIMYHUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIleHUS,
00BEMBI ¥ TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYIT;



CBOOOJIHO OIEpPUPOBATH MOHSTUSMU, CBI3aHHBIMU C KOMOWHALUSIMU TEJ
BpallleHUs U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMUCaHHBIN 0KOJ0 cdepsl, chepa, BOUCAHHASS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXTY IUIOMIAAsIMHU TOBEPXHOCTEH U 00bEMaMu
IT0JTOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Purypax, NpeACTaBICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
periaTh TEOMETPUUECKUE 33/1a4l Ha BBIYUCIICHUE YTJIOB MEXIY MPSMBIMHU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUM OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHATHSIMH, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

BBIMIOJHATh M300pakKeHUs] MHOTOTPAHHUKOB U Tl BpAIllEHUSA TpU
napajieIbHOM T[E€pEeHOCE, LIEHTPAIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJI BPALECHUSA: CEYEHUS LUINHIpPA
(mapajuiesIbHO U IEPIICHAUKYJISIPHO OCH), CEUCHUs KOHYca (TlapasuiebHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSA, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYecKrue (PaKThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJIaHbI B SIBHOK W HESIBHOU dopme;

pemaTh 3ajlayd Ha JI0Ka3aTeJbCTBO MaTEMaTHUYECKHUX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHBIC CUTYalluU, IPUMEHSTh U3yUEHHBIE
MOHSATUS, TEOPEMbI, CBOHCTBA B TMpOIECCEe I[OUCKA  PEIICHUS



MareMaTuyecku  CHOPMYIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
pealbHBIE CUTYAllMM Ha S3bIKE T'€OMETPUM, HCCIIENOBATh IOCTPOCHHBIE
MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATUM U TEOpEM,
annapara anreOpbl, pemaTh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAaXO0XJIECHUEM I€OMETPUUECKUX BEIINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUHU Kak
COCTaBHOM YacTu QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yuebHOro kypca «BeposSTHOCTP W CTaTUCTHKA»
6a3zoBoro ypoBHs juisi oOywaromuxcs 10 —11 kimaccoB pa3paboTraHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUYEBBIMH
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEIILHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VYueOHbIii Kypc «BeposATHOCTh M CTaTUCTHKA» 0a30BOTO YPOBHS SIBISETCS
NPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a3oBOTO ypOBHSA
ocHOBHOM mmikosbl. Kypc mpemaHazHaueH s (GOpMHPOBAaHHS y OOYUYarOIIUXCS
CTaTUCTUYECKOW KyJIbTYpbl M TMOHUMAHUS POJM TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 UHCTPYMEHTA JUIsl U3YUYEHUS! CIIy4alHbIX COOBITUM, BEIIMYUH U
nporeccoB. [lpu um3ydeHum kypca oOoramarorcs MNPEACTaBICHHUS YYaIIUXCS O
METOAaX MCCIEIOBAHUS U3MEHUYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYEeCKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYyYEHHBIX MpHU
VM3YyYEHUU KypCa OCHOBHOW IIKOJIBI U HA PA3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX W B3aUMOCBS3SIX MEXAY HUMU Ha BaXHBIX MPUMEPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAIOIIETr0 MUpA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTHKA» CpeAHEN IIKOJIbI Ha 0a30BOM YPOBHE BBIJIECJICHBI
CIIENYIONINE OCHOBHBIE cojepKaTenbHbie NUHUU: «CiydailHple COOBITHS W
BEPOSITHOCTUY, «CIydailHbIe BETUYMHBI U 3aKOH OOJBIIINX YHCEI.

BaxnHyto d4acTh Kypca 3aHMMAaeT M3yYEHUE TE€OMETPUYECKOro H
OMHOMMAIILHOTO paCIpeIesieHnid ¥ 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU
— MOKa3aTeJIbHbBIM U HOPMAJIbHBIM PacIpeeIeHUsIMH.

Conepxxanne mmaMA «CroydallHbIE COOBITUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM Jisi (hOpMUpOBaHUSI MPEACTABICHHUI O pacHpeiesieHUH BEpOATHOCTEH
MEXKJly 3HAUYCHMSIMU CITyYalHBIX BEJIMYMH, a TAKXKE ATa JUHUS HEOOXOoIHUMa Kak
0aza 11 M3y4YeHUsl 3aKOHAa OOJbIIMX 4Yuced — (PYHIAMEHTAJIBHOIO 3aKOHA,
JNEUCTBYIOIIETO B TpUpOJEe U OOIIecTBE M HMEIOLEr0 MaTeMaTUYECKYIO



popmanmuzanmo. CaMm 3aKOH OOJBIIMX YKCEN MPEAJIAracTcs B O3HAKOMMTEIbHOU
(dopMe ¢ MUHUMAJIbHBIM MCIIOJb30BAHMEM MAaTEMATHUYECKOro (popManu3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHbIMU  BEJIMYMHAMM,
AKLEHTUPYIOT BHUMAaHHUE ILIKOJIBHUKOB HA ONUCAaHUU W U3YYEHHM CIIyYalHbBIX
ABJICHUWA C TOMOIIBIO HENpepbIBHBIX (pyHKIMI. OCHOBHOE BHUMAHHE YIEISIETCS
MOKA3aTeJIbHOMY U HOPMaJIbHOMY paclpeiesieHusM, MPU 3TOM MpeAroaraercs
O3HAKOMUTEIBHOE U3Yy4YEHHE Marepuana 0e3 J/0Ka3aTeNbCTB MPUMEHSEMbIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenme kypca «BeposiTHOCTh W CTaTUCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHUE KaXJIOro rojga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Cny4aitHble SKCTIEPUMEHTHI (OMBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHbIC
coObIThs (MCcx0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ| COOBITUSAMU: TIEpeceUeHUE, 00beTMHEHUE, POTUBOIOIOKHbIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaswmio ymHoxeHus. [lepectanoBku u akropuan. Yucio
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHymn.

Cnyuaiinass  BenuuuHa. Pacmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
OXXHMJAHUE, JHCIEPCHUs W CTaHAAPTHOE OTKIOHEHue. Ilpumeprsl npumeHeHus
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
JTUCTIEPCHSI TEOMETPUUECKOTO i OMHOMHUAIBHOTO PACIIPEACIICHUN.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, NPUPOJEC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeACICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC pe3yJabTaThl OCBOEHHUS MPOrPaMMBbI yUeOHOTO MpeaMeTa «MaTteMaThKay XapakTepUu3yrTCs:

I'paxxnanckoe BocMTanme:

c(hOpMUPOBAHHOCTHIO IPAKIAHCKON MO3UIIUKA 00YyYaIOIIEerocsl Kak aKTUBHOT'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOTO
o011iecTBa, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYP, SIBICHUM, MPOIEAYP
TPaXKJIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCH U TP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMAIBbHBIMU WHCTUTYTAMHU B
COOTBETCTBUHM C MX (DYHKIIUSIMHU U HAa3HAUCHUEM.

ITaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW WJIEHTUYHOCTH, YBaXEHHS K TMPOIUIOMY U HACTOSIIEMY
POCCUMCKOM MATEeMaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUUCKHX MAaTeMaTUKOB M POCCHICKOM
MaTeMaTHYECKOM IITKOJIbI, K UCIIOJIH30BAHUIO ATUX JOCTHKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, Chepax SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; Cc(GOpMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKUM NPUMEHEHUEM JOCTH)KEHUN HAyKU MU JIESITEIbHOCTBHIO YUYEHOTO;
OCO3HAHHEM JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMUYUBOTO OYTYIIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIIOYAs ACTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
PEIIEHUM, PACCYKICHUM; BOCTPUUMUYHNBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3nYeCcKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHSATH MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370poBOro u 6e3omacHoro oopasa
KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO (3I0pPOBOE INMHTAHHE, COATAaHCHPOBAHHBIA PEKUM 3aHATHH H
OTHBIXa, peryispHas Qu3nyeckas aKTUBHOCTH), (HU3MYECKOTO COBEPIICHCTBOBAHUS, TPH 3aHATHSIX CIIOPTHUBHO-
03JI0POBUTEIILHOU JIEATEIBHOCTHIO.

Tpynosoe Bocniuranue:



TOTOBHOCTBIO K TPYIY, OCOBHAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3inyHbIM chepam npodeccuoHanbHOM
NEATEeNIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ MPUIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccur U pearn30BbIBATh COOCTBEHHBIC KM3HEHHBIC IJIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTeMAaTHYECKOMY
00pa3oBaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUHM BCEHW JKM3HMU, TOTOBHOCTHIO K AKTMBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKUX 3aJ1ad MaTeMaTUYeCKON HaMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO IKOJIOTUUECKON KYJIbTYphl, TOHUMAHUEM BJIUSHHUS COIIMATBHO-IKOHOMHUUYECKUX MPOIIECCOB Ha
COCTOSIHUE TPUPOAHON U COIMAIBLHOW Cpeabl, OCO3HAHMEM TJI00AJIbHOIO XapakTepa JKOJIOTHUYECKUX MpooIieMm;
OpUCHTAIlME Ha NPUMEHEHHE MATeMaTHYECKUX 3HAHUW MJid peHieHUs 3aJad B 00JIacTH OKpYKaroled Cpeabl,
IJIAHUPOBAHUS MMOCTYIKOB M OIICHKH X BO3MOXHBIX MOCJIEACTBUM JJIsI OKPYIKAIOIICH Cpebl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH H
0OIIIeCTBEHHON TMPAaKTUKH, MOHHUMAHUEM MaTEMaTHYEeCKON HayKu Kak c(epbl YeloBEUeCKON NesTeIILHOCTH, JTAIloB €&
Pa3BUTHS ¥ 3HAYUMOCTH JIJIsl PA3BUTHUS ITUBUIIM3AIMN; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH M MaTeMAaTHYEeCKON KYJIbTYpOiu
KaK CpEJCTBOM TIO3HAHMSI MHUPA; TOTOBHOCTHIO OCYIIECTBIATh MPOSKTHYIO W HCCIEAOBATEIBCKYIO JESITEIHHOCTH
WHMBUIYaJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeTanpeIMeTHbIE Pe3yIbTaThl OCBOCHHUSA IIPOrpaMMBl y4eOHOTro mpeameTa «MaTeMmaTHKa» XapaKTepU3YHOTCs
OBJIQJICHUEM YHHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCBUIMU, VHUBECPCAIbHLIMU KOMMYHUKAMUBHLIMU OeUCEUIMU,
VHUBEPCATILHBIMU Pe2YTISIMUBHBIMU OCUCMEUSIMUL.

1) Vnusepcanvnvie noznasamenvmsle oeiicmsus, obecneuusarom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYUECCO8
ooyuaowuxcs (0ceoeHue Memooo8 NO3HAHUSL OKpydcaroue2o Mupd, HNpuMeHeHue JA02UYeCKUX, UCCAe008amelbCKUX
onepayuil, ymenuii pabomams ¢ ungpopmayueti).

ba3oBble JiornyecKkue 1eicTBUA:



BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKK MATEMaTUYECKUX OOBEKTOB, MOHSITUM, OTHOIICHUUN
MEXJy TOHSATUSAMU; (QOPMYITUPOBATH OMNpEACICHUsT TOHSTHI; YCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK
KJ1accu(puKaIuu, OCHOBaHUS JIJIs1 000OIIEHNS M CPABHEHUSI, KPUTEPUH TIPOBOJIMMOTO aHAIN3a;

BOCIIPUHUMATh, (HOPMYIHPOBATH U NPEOOPA3OBBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE U OTpHUIIATEIIbHbIE,
eJIMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHbIC,

BBISIBJIATh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHrs B (hakTax, JaHHBIX, HAOTIOICHUSIX U
YTBEPKACHUSAX; MpeJIarath KPUTEPUU JJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;

JenaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUYEHUMH,
YMO3aKJIIOUYEHUHN IO aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEJILHO [I0Ka3aTeIbCTBA MATEMAaTUUECKHUX YTBEPKJICHHHN (NMpSIMbIE W OT MPOTUBHOTO),
BBICTPANBaTh aApTyMEHTAIINIO, TPUBOJAUTL IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXICHUS U
BBIBOJIBI,

BbIOMpATH CIoco0 perieHus ydeOHoU 3aaun (CpaBHUBATh HECKOJBKO BAPUAHTOB PEIICHMs, BRIOUpaATh Haubosee
MOJXOJISAIIUN C yUETOM CaMOCTOSITEIBLHO BBIIETIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieaoBaTeJLCKHE JeHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIIEIOBATCIbCKHA HMHCTPYMEHT IIO3HAHHS, (OPMYJIUPOBATh BOMPOCHI,
GuKCcHpYIOIME TPOTUBOpPEUHe, MpoOJeMy, YCTaHABIWBAaTh MCKOMOE H JIaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMCHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IIPOBOJUTH CaMOCTOSITCJIBHO CINIAHUPOBAHHBIA IKCIIEPUMEHT, HCCICAOBAHHME IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYEeCKOTO OOBEKTa, SBJICHUS, TPOIECCa, BBIIBICHHIO 3aBHCHUMOCTEH MEXTY OOBEKTaMH, SBICHUSIMH,
IPOIIECCAMU;

CaMOCTOSITEILHO (opMyIupoBaTh OOOOINEHUS M BBIBOJBI 110 pe3yibTaTaM IPOBEAEHHOIO HAOIIOICHNUS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJIYUCHHBIX PE3YyJIbTATOB, BHIBOJIOB M O00OOIICHUI;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAaK)KE BBIJBHTATh MPEITOIOKCHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSX.

Pabora ¢ undgopmaumeii:

BBIABIIATH N€UIUTH HHPOpMAIIUK, TaHHBIX, HEOOXOIUMBIX JIJISI OTBETA Ha BOIIPOC U ISl PEIICHUS 3a7a4u;



BbIOMpaTh MHPOPMALMIO M3 HMCTOYHUKOB pA3JIMYHbIX THUIIOB, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPNPETUPOBATH UH(POPMALIMIO PA3IMYHbIX BUAOB U (POPM IpeICTaBICHUS;

CTPYKTYpHpPOBaTh HH(OpMALMIO, IPEACTABIATh €€ B pa3IMuHbIX (hopMax, WIUTFOCTPUPOBATh I'padruecky;
OLICHMBATh HaIEKHOCTh UH(GOPMALIMH IO CAMOCTOSITENILHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Yuueepcanvuvie KoMMyHUKamugHwle Oelicmeus, 00ecnedusarom Cc@OPMUPOSAHHOCHb COYUATLHBIX HABLIKOG

00VuaOWuUxcs.
OO0uenue:

BOCIIPUHUMATH U (POPMYJHUPOBATH CYXKJEHHUSI B COOTBETCTBUM C YCJIOBUSAMH M IIEISIMU OOIICHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4i, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN PE3yJIbTarT;

B Xo/a€ OOCYXJEeHMs 3a/laBaTh BOIPOCHI MO CYHIECTBY OOCYXJaeMOil TeMbl, MpPOOJIeMbl, periaeMoil 3aaayd,
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HAa TOUCK PEIICHHS; COMOCTABIATh CBOU CYXJIACHHUS C CYXICHHSIMHU JPYTUX
YYaCTHUKOB JUajnora, oOHapyXMBaTh pa3jiMuue M CXOJCTBO IMO3UIIMKI; B KOpPpeKTHOU (opme dopmynrpoBaTh
pa3HoOrIacus, CBOM BO3PAKEHHUS;

NPEJICTABIISATh PE3yAbTaThl PEIICHUS 3a]a4H, IKCIIEPUMEHTA, UCCIIEI0BaHUS, IPOEKTA; CAMOCTOATEILHO BHIOMPATDH
¢dbopMat BBICTYIICHUS C YUETOM 3aJ1ay MPE3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHu4vecTBO:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBUAYaTbHON paOOTHI MPU PEIICHUH YYEOHBIX
3a/lay; TPUHUMATh I1eJb COBMECTHOM JIEATENBbHOCTH, IUJIAHUPOBATh OPraHU3aIUI0 COBMECTHOW padoThI,
pacmpenensiTe BHABI padOT, JIOTOBApUBATHCS, OOCYXKIAaTh MPOILIECC M PE3yIbTaT padOThl; 0000mMaTh MHEHHS
HECKOJIBbKHUX JIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (popmax paboThl (0OCyx)aeHHS, OOMEH MHEHUH, «MO3TOBbI€ IITYPMBD» U HHBIE);
BBITIOJHSTH CBOIO YacTh paOOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C APYTMMHU 4YiIe€HAMU KOMAaHJbI; OIEHWBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIUH MIPOIYKT MO KPUTEPHUIM, CPOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHS.

3) Vuueepcanvhvie pecynamusHnsle oeticmaus, 00ecneuusarom Gopmuposanue cCmMviCi08blX YCMAHOBOK U HCUZHEHHBIX

HABBLIKOB JTUYHOCMU.
CaMoopraHmaunﬂ:



COCTaBJIATh IJIaH, AJITOPUTM PEIICHHs 3a7auyd, BBIOMPATh CIOCOO PEIICHHsS C Y4ETOM HMMEIOUIUXCS pPECcypcoB U
COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(pOpMAIUK.

CaMOKOHTPOJIb:

e BIIQJIETh HaBBbIKAMHU I103HABATEJIBbHOM pe(dieKCHH KaK OCO3HAaHUSl COBEPIIAEMBIX JIEHCTBUNH M MBICIUTEIbHBIX
IPOLIECCOB, MX pEe3ylbTAaTOB; BJIAAETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolLecca U pe3yibTara
peLIeHUsI MAaTEMAaTUYECKON 3a1a4H;

e IIPEABUAECTH TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTH IIPY PELLICHUH 3a7a4l, BHOCUTH KOPPEKTUBBI B 1€ TEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEILCTB, JAHHBIX, HAMIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIIEHMBATh COOTBETCTBHE PE3YJIbTATa IIEJIM U YCIOBUSIM, OOBSICHITH MPUUYUHBI JIOCTHKEHHUS UM HEJIOCTHIKCHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTh OMIMOKY, TaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

YuraTh M CTPOUTH TAOIHUIIBI U AUATPAMMBI.

OmnepupoBaTh TOHATHAMH: CpelHee apudmerndeckoe, MeAWaHa, HauOOJbIIee, HAUMEHBIIEEC 3HAYCHHE, pa3Max
MacCHBa YUCJIOBBIX JaHHBIX.

OmnepupoBaTh MOHATHAMH: CIYYalHBIA DKCIIEPUMEHT (OTBIT) M CIIy9allHOE COOBITHE, JJIEMEHTapHOE COOBITHE
(37eMeHTapHBI MCXOJM) CJIYYalHOTO OIBITA; HAXOJHWTHh BEPOSTHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMHU CITydalHBIMH
COOBITHSIMU, HAXOJAUTh ¥ CPABHUBATH BEPOATHOCTU COOBITHI B M3YUCHHBIX CIIYYAWHBIX IKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh cOOBITHS: TepecedyeHre W OOBbEAMHEHHE JaHHBIX COOBITHH, COOBITHE,
MIPOTHBOIIOJIOKHOE JTAHHOMY COOBITHIO; TIOJIb30BAThCS TUarpaMmamMu Jinepa u popMyoil CIoKeHHsI BEPOSATHOCTEN Tpu
pEIICHUH 3aa9.

OnepupoBaTh MOHSITHSAMU: YCIOBHAs BEPOATHOCTh, HE3ABUCUMBIC COOBITHS; HAaXOJUTh BEPOSTHOCTH C TOMOIIBIO
MpaBUJIa YMHOKECHHUS, C TIOMOIIBIO JepeBa CIIy4aifHOTO OTBITA.

[TpumeHsATh KOMOMHATOPHOE TTPABMIIO YMHOKEHUS MPU PEIICHUN 3a/1a4.



OnepupoBaTh NOHATHSMH: HCIBITAHUE, HE3aBUCUMbBIE WCHIBITAHUS, CEpUS] UCIBITAHUM, YCIIEX U HEyJada; HaXOIUTh
BEPOSITHOCTU COOBITUI B CEpUU HE3aBUCUMBIX UCIBITAHUN JO MEPBOrO yCIeXxa; HAXOJIUTh BEPOSATHOCTU COOBITUI B CepUU
WCTIbITaHUN bepHyIuun.

OnepupoBaTh MOHATUAMU: ClIydaliHasi BEJIMYMHA, PACTIPEACICHUE BEPOSTHOCTEM, AUarpaMma pacipeesiCHUsI.

11 KJIACC

CpaBHUBATh BEPOSITHOCTH 3HAUCHUI CITy4YalHOW BEJIMUUHBI 110 PACTIPEICIICHHUIO WU C TIOMOIIBIO TUarPaMM.

OnepupoBaTh MOHATHEM MATEMaTUYECKOTO OXKWJAHUSI; MPUBOAUTH MPUMEPHI, KaK MPUMEHSIETCS MaTEeMaTUYECKOe
OKHMJIaHWE CITy4yallHOW BEJIMUMHBI HAXOAUTh MAaTEMATHUYECKOE OKHIaHUE TI0 JAHHOMY pacIpe/ieieH hio.

Wmeth mpecTaBieHne 0 3aKOHE OOJIBIIUX YUCE.

Wmeth nipesicTaBieHre 0 HOpMaJIbHOM pacIlpeesICHUN.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontpoapmie | - Mpaxkruteckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu u rpaduku. CrenenHas GyHKIUS C 12 1
LETBIM MOKa3aTeaeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
[ara usyyenus
KoandecTBO 4acoB
No Tema ypoka
. Beero Konrtpousbnbie | IlpakTHyeckue Mo nnany Mo bakry
padoThl padoTsbI
1 MHoxecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a71a49
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
3 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe 1 1
WppalMoHalbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monaynb AeMCTBUTEIBLHOTO YKCIIA U €r0 1




CBOICTBa

11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIVICHMS, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON HEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHoTr0ouJIeHBI ¢ IIETBIMA KOY(PPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHHI.
Onpenenurenb MaTpUILI 2X2, €r0
F€OMETPHUYCCKHI CMBICI U CBONCTBA;
BBIYHCJIEHHE €r0 3HAYEHUS

20

Omnpenenurens MaTpuLpl 2x2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA I PCILICHU A




CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkiun. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢yHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HaumMeHbllIee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTUuyHas U JpOOHO-
nuHetHas GyHKIUU

31

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH




Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

33 Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM nmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHsA. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansuble ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUPpAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HMPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUN
CaoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

49 (dbyHKIIMM OOpaTHON CTETIEHU C HATypaTbHBIM
roKasaresemM
CaoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM 0OpATHOU CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTtponbnas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. MpparmoHaibHbIe
ypaBHEeHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

53 CreneHs ¢ palluOHAILHBIM [TOKa3aTeleM U eé
CBOMCTBA

54 CreneHs ¢ pallMOHAIBHBIM MTOKa3aTeNeM U e€
CBOMCTBA

55 [TokazarenbHas ¢yHKIHA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUIN




[TokazarenbHbie ypaBHeHU. OCHOBHbIE

58 1
METO/1bl pELIEHUSI T0KA3aTEIbHbIX YPAaBHEHUN

59 [lokazarenbHble ypaBHEHUSA. OCHOBHbBIE 1
METO/1bl pEIIEHUsI T0KA3aTEIbHbIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHUS. OCHOBHbIE 1
METO/1bl pEIIEHUsI T0KA3aTEIbHbIX YPaBHEHUN

61 KonTponsnas pabora: "[lokazarenpHas 1
¢ynknus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm gucna. CoiicTa norapugpma 1

64 Jlorapudm uyucna. CoiictBa orapugpma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1

66 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIAX

67 ’ 1
sorapudmsl
IIpeoOpa3oBanue BEIpAKEHUI, COLEPKALIAX

68 ’ 1
sorapudmsl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX

69 ’ 1
sorapudmsl
Jlorapupmuueckas KLU, €€ CBOMCTBA U

70 ’ 1
rpaduk
Jlorapudmnueckas KLU, €€ CBOMCTBA U

71 ’ 1
rpaduk

79 Wcnonb3oBanue rpaduka QyHKIUN A5 1
pelIeHns ypaBHEHU N

73 Wcnonb3oBanue rpaduka QyHKIUU A5 1

pelIeHNs ypaBHEHUIN




Jlorapudmmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/1bI peIIeHUs JJorapu(PMUUECKuX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTtponbras padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 ofpeieieHne TPUrOHOMETPUUECKUX (PYHKIUH
YHCIIOBOTO apryMeHTa

85 Tpuronomerpuueckas OKpy>KHOCTb,

olpeielieHne TPUrOHOMETPUUYECKUX (YHKIUH




YUCJIOBOI'O apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUIN

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

92 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHU U

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemenue TpUroHOMeTpHUUECKUX YpaBHEHHIA 1
KontponbHas padota: "TpuroHoMmeTpudeckue

101 BBIPQKEHUS U TPUTOHOMETPUUYECKHE 1
ypaBHeHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 nocieaoBarenbHocTel. MeTton 1
MaTeMaTU4YeCKON MHIYKIIUH

103 MOHOTOHHBIE U OTPAaHUYEHHBIE 1




nocienoBareabHoCTH. MicTopus aHamu3a
OECKOHEUYHO MAaJIbIX

104 ApudpmeTrrueckasi mporpeccus 1

105 I'eomeTrpudeckas mporpeccust 1

106 BeckoneuHo yObIBaromIasi reoMeTprudecKast 1
nmporpeccust

107 CymMa GeckoHEYHO YOBIBaroOIIeH 1
Te€OMETPUYECKOH MPOTpeccuun

108 JIMHENHBIN ¥ SKCTIOHEHIUAJIBHBIN POCT. 1
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIMATIBHBIA POCT. 1
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

110 Hcnonp30BaHue POTPECCHH ISl PEIICHUS 1
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbras padota: "[locnegoBarenbHOCTH 1
u nporpeccun”

112 HenpepsiBHBIC PYHKIIMHM ¥ UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB 1
byHKIMHA

114 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha 1
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha 1
OTpe3Ke

116 MeTo1 MHTEPBAIIOB JUIsl PEIIEHNS HEPABEHCTB 1

117 MeTtox MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1

118 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB 1

119 [IpumeHeHre CBOMCTB HENPEPBIBHBIX 1




GyHKIMH 1S pereHus 3a1a4d

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1ad

121 IlepBast u BTOpas IpoU3BOIHEIE KIINU

VH

122 Onpenenenne, TeOMETPUYECKUN CMBICIT
MPOU3BOJHOM

123 Onpenenenne, GU3NYECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN

126 [Ipon3BoaHBIE AIIEeMEHTAPHBIX (QYHKIUH

127 [Tpou3BoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA
IIponsBoaHas CyMMBbl, IPOU3BEICHUS

128 ’ ’
YAaCTHOTO U KOMITO3ULIMU (QYHKIUH

129 [IpounsBoaHas CyMMBbl, IPOU3BEIEHMUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

130 IIponsBoaHas CyMMbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3aLUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 HToroas koHTpoJbHasA paboTa

135 HToroas koHTpoJbHasA paboTa




136

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

KoandecTBO 9acoB

Ne
o/ Tema ypoka B Konrpoabubie | IIpakTHyeckue Jata uzy4yenus
cero
padoTsbI padoThI
Mo nnaHy Mo ¢akrty

[TpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO

1 P . P 1 02.09.24.
(YHKIM HA MOHOTOHHOCTB M 3KCTPEMYyMBI
[TpuMeHeHre MPOU3BOTHON K HCCIICTOBAHUIO

2 p . P 1 03.09.24.
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
[TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO

3 P . P 1 04.09.24.
(YHKIMH HA MOHOTOHHOCTB M 3KCTPEMyMBI
[TpuMeHeHre MPOU3BOTHOM K HCCIICTOBAHUIO

4 P . P 1 05.09.24.
(yHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
IIpuMenenne Npou3BOIHON K UCCIIEIOBAHUIO

5 P . P 1 09.09.24.
(yHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
[IpumeHeHue Mpor3BOIHON K HCCIIEI0BAHUIO

6 P . P 1 10.09.24.
(GyHKIHMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxaenne HauOobIIero 1 HAMMEHBILIETO

7 3HAYCHHS HENMPEPhIBHON (QYHKIIUN Ha 1 11.09.24.
OTpe3Ke
Haxoxaenne HaubobIIero 1 HANMEHBILIETO

8 3HAYEHUS HEMPEPHIBHON PYHKINU Ha 1 12.09.24.
OTpe3Ke
HaxoxaeHne HauboIbIIero 1 HANMEHBIIIETO

9 3HAa4YeHHUs1 HeMPEPhIBHON (PYHKIIMM Ha 1 16.09.24.
OTpe3Ke

10 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 1 17.09.24.




3HA4YEeHHUsI HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

HaxomneHHe HanOOJIBIIEr0 ¥ HAUMEHBIIIETO

11 3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha 18.09.24.
OTpe3Ke
HaxoxaeHrne HanOOIbIIero U HAUMEHBIIIETO

12 3HAUEHUS HEMPEPHIBHON (PYHKIINU Ha 19.09.24.
OTpe3Ke
[IpumeHeHre Tpou3BOTHOM SISl HAXO0XKICHUS

13 HaWIyYIIETO pENICHU B NPUKIaIHBIX 23.09.24.
3aa4ax
[IpumeHeHre Tpou3BOTHOM TSl HAXOXKICHUS

14 HaWJIy4lIero pemieHus B IPUKIaaHbIX 24.09.24.
3a1auax

15 KOHTpOJELHaﬂ pabora: "I/ICCJ'IG,I[OBa}uII/Ie 550924,
(YHKIIHHA ¢ TTOMOTIIBIO TTPOU3BOAHON"
[IpumeneHnre mpou3BOTHOM JIst

16 OIIPENENEHUsI CKOPOCTH U yCKopveHH;I 26.09.24.
rporecca, 3a1aHHOT0 GOopMYIIOi UITN
rpagukoM

17 Kommnosunus ¢yHkimit 30.09.24.

18 Kommnosunus ¢yHkimit 01.10.24.

19 Kommnosunus ¢yHkimit 02.10.24.

20 FCOMeTpI/IIIeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 03.10.24.
KOOPAMHATHOU MIJIOCKOCTH

21 FGOMeTpI/ILIeCIfI/Ie o0Opa3sl ypaBHEHUH Ha 07.10.24.
KOOPAMHATHOU MIJIOCKOCTH

22 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha 08.10.24.




KOOPJMHATHOM MIIOCKOCTH

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO

23 09.10.24.
MIePBOOOPA3HBIX
ITepBoOOpa3HBIE PIIEMEHTAPHBIX KLU,

24 P p p q)YH H 10.10.24.
[TpaBwmta Hax0XKACHHS TEPBOOOPA3HBIX
IlepBoOOpa3HEIE DIIEMEHTAPHBIX KA.

25 P p P (byH H 14.10.24.
[TpaBuita Hax0XKACHHSI TEPBOOOPA3HBIX
Nurterpain. ['eoMeTpruecKuii CMBICIT

26 p p 15.10.24.
WHTETpaia
Brruncienue onpeneéHHOro HHTErpaia mo

27 pei . p 16.10.24.
dbopmyne Herotona-JleliOnuria
Brruncienue onpeneéHHOro MHTErpaia o

28 pedt . p 17.10.24.
dbopmyne Herotona-JleliOnuria
[IpuMenenne nHTETpaia I HAX0XKICHUS

29 p . p A A 21.10.24.
TJIOIA e TIOCKUX (puryp
[IpuMenenne nHTETpaAia I HAX0XKICHUS

30 p . p A A 22.10.24.
00BbEMOB reOMETPUYCCKHUX T
Kourpoasnas padora: "Ilepsooopasnas u

31 P " P p p 23.10.24.
HWHTETpa
IIpumepsl pemenuit tuddepeHInaIbHBIX

32 P p “p A (b(b peHI 24.10.24.
ypaBHEHUM
MareMaTtuueckoe MOJCIIMPOBAHUE PEATBHBIX

33 MPOIIECCOB C MOMOIIBI0 U hepeHITnaTBEHBIX 05.11.24.
ypaBHEHUH
TpuroHoMeTpuuecKue KIIAH, UX

34 v P Pym 06.11.24.
CBO¥CTBa U rpaduku
TpurosoMerpuueckue KIIAH, UX

35 P P Py 07.11.24.

CBOMCTBA U IrpaduKu




Tpuronomerpuueckue GyHKIUH, UX

36 . 1 11.11.24.
CBOMCTBA U rpaduKu

37 TpI/IfOHOMeTpI/IquKI/IG GyHKIMH, UX 1 121194,
CBO#CTBA U TpaduKu

38 TpI/IfOHOMeTpI/IquKI/IG GyHKIIH, HX 1 13.11.24.
CBOMCTBA ¥ TpaduKu

39 Tpnul"OHOMeTqueCKHe GYHKIIH, HX 1 141194,
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHHUH C TOMOIIBIO 1 18.11.24.
TPUTOHOMETPHUECKON OKPYIKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKIX

41 YPAaBHEHUH € MTOMOIIBIO 1 19.11.24.
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TTOMOIIIBIO 1 20.11.24.
TPUTOHOMETPHUUECKON OKPYKHOCTH
Kontponbras padota: "['paduku

43 TPUTOHOMETPUYECKUX (PYHKITUH. 1 25.11.24.
Tpuronomerpuyeckre HepaBeHCTBA"

44 Pemrenne TpuroHOMETPUYECKUX HEPABCHCTB 1 26.11.24.

45 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB 1 27.11.24.

46 Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB 1 28.11.24.

47 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB 1 02.12.24.

48 OcHOBHBIE METO/IBI PEILIEHUS TTOKa3aTeNbHbIX 1 03.12.24.
HEPaBEHCTB

49 OcHOBHBIE METO/IBI PEIICHUS TOKa3aTeNIbHBIX 1
HEPaBEHCTB 04.12.24.




OcHoBHEIC MCTOAbI PCHICHUS IMTOKAa3aTCIbHBIX

50 05.12.24.
HEPaBEHCTB
OCHOBHBIC METOJIBI PEIICHUS TIOKA3aTEIbHBIX

51 09.12.24.
HEPaBEHCTB
OCHOBHBIC METOJIBI PEIICHUS TIOKA3aTEIbHBIX

52 10.12.24.
HEPaBEHCTB
OCHOBHbBIE METOIBI PENIECHUS

53 AbLP 11.12.24.
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHbBIE METOIBI PENIECHUS

54 AbLP 16.12.24.
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PENTEHUS

55 ABLP 17.12.24.
JoTapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PENTEHUS

56 AbLD 18.12.24.
Jorapu(PMUIECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELICHUS

57 AbLD 19.12.24.
HMppaIMOHAILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

58 AP 23.12.24.
HppAIMOHAJILHBIX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

59 AP 24.12.24.
HPpAIMOHAJILHBIX HEPABEHCTB
KontponbHas padota: "MppanuoHaibHble,

60 MOKa3aTeIbHbIC U JJOTapU(PMUUECKHEC 25.12.24.
HepaBeHcTBA"
I'paduueckue MeTOaBI pELIEHUS

61 pad IR EITIEH 26.12.24,
HppallMOHANILHBIX YPaBHEHHM
I'paduueckue MeTOBI peLIEHUS

62 pad AR POTTICH 13.01.25,
HppallMOHANILHBIX YPaBHEHHM

63 I'padmyeckue MeTobI peneHus 14.01.25.




II0KA3aTEeIbHBIX YPAaBHEHUU

64

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX HEPABESHCTB

15.01.25.

65

I'padmyeckue MeTOIBI pemeHUs
JorapupMUIECKUX YPaBHCHHM

16.01.25.

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

20.01.25.

67

KonTponsnas pabora: "KommnekcHbie
yycna"

21.01.25

68

I'paduaeckue MeToapl pemeHust
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
YpaBHEHUU

22.01.25.

69

I'paduaeckue MeToapl pemeHust
MOKa3aTeIbHbIX U JorapupMUIecKux
ypaBHEHUU

23.01.25.

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPaBEHCTB

27.01.25.

71

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX U JorapupMuuecKux
HEPaBEHCTB

28.01.25.

72

KowmmnekcHeie yncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOpPMbI 3aIuCU
KOMILJIEKCHOTO YHCIIa

29.01.25.

73

KomnuiekcHble uncna. Anredpandeckas u
TpUTOHOMETpUYecKas (POPMBI 3aIUCH
KOMIIJIEKCHOTO YHUCIIa

30.01.25.

74

KommiekcHele uncna. Aﬂre6pqueCKa;1 u

03.02.25.




TpPUTOHOMETpUYECKast (POPMBI 3aMUCH
KOMIIJIEKCHOTO YHUCJIa

ApupmeTrueckue oneparum ¢

75 04.02.25.
KOMITJICKCHBIMH YHCIIAMHU
ApubdmMernueckue ornepaiuu ¢

76 puc P 05.02.25.
KOMITJICKCHBIMH YHCIIAMU
N3obpaxenne KOMIJIEKCHBIX YMCeT Ha

77 . 06.02.25.
KOOPJAMHATHOU TJIOCKOCTH
N3obpaxenne KOMIJIEKCHBIX YMCeT Ha

78 . 10.02.25.
KOOPJAMHATHOU TJIOCKOCTH
®opmyna Myaspa. KopHu N-oii ctenenu u3

79 pMY Yaep P 11.02.25.
KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. KopHu N-oii ctenenu u3

80 pMY Yaep P 12.02.25.
KOMIIJIEKCHOTO YHCIIa
KonTtponbHas padota: "KomruiekcHbie

81 . 13.02.25.
qucna
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JUIS

82 penieHus: GU3NIECKUX U TEOMETPUIECKUX 17.02.25.
3a/a4

83 HarypanbsHble u 11e1b1e yncia 18.02.25.

84 HarypanbHble u nensie yncna 19.02.25.
[IpumeHeHne NPU3HAKOB JACTMMOCTH IIENIbIX

85 P P A B 20.02.25.
qucen
[IpumeHeHne NPU3HAKOB AETUMOCTHU IENIBIX

86 P P A B 24.02.25.
yucen
[IpuMeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX

87 P P A B 25.02.25.
yucen: HOJ u HOK

88 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX 26.02.25.




gucen: HOJl u HOK

89

HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTHU LCIIbIX
YUCCII: OCTATKH 110 MOJYJIHO

27.02.25.

90

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LCIIbIX
YUCCII: OCTATKH 110 MOJYJIHO

03.03.25.

91

HpI/IMCHGHI/Ie IMPU3HAKOB ACIIMMOCTH LECIIbIX
YUCCII: aAJITOPUTM EBKJ'II/I}Ia JJId pCHICHU A
3aJa4 B I CJIbIX YHUCIax

04.03.25.

92

[IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIBIX
yucen: anropuT™ EBknnaa At pemeHus
3aJ1a49 B IEJIBIX YHCIIaX

05.03.25.

93

Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

05.03.25.

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-
CIIEICTBUS

06.03.25.

95

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUI

06.03.25.

96

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH MppalMOHaIbHbBIX
ypaBHEHUH

10.03.25.

97

OCHOBHBIC MCTOAbI PCIICHHA CUCTEM U
COBOKYHHOCTCIZ II0Ka3aTCJIbHBIX ypaBHCHI/Iﬁ

11.03.25.

98

OcHoBHBIC MCTOAbI PCIICHUSA CUCTCM U
COBOKyrIHOCTCfI MIOKa3aTCJIbHbBIX ypaBHeHI/Iﬁ

12.03.25.

99

KonTtponeHas padota: "Cucremsl
palMOHAIBHBIX, UPPALUOHAIBHBIX

13.03.25.




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
ypaBHeHuUi"

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHEHUI

17.03.25.

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs [TOJTY4CHHBIX
pe3yJIbTaTOB

17.03.25.

102

[IpuMeHeHne cuCTEeM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKH U pealbHOMN
JKU3HHU, MHTEPIPETaLUs OJy4eHHBIX
pe3yJIbTaTOB

18.03.25.

103

[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTeH HAYKU U PEATbHOU
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

18.03.25.

104

PannonanpHble ypaBHEHUS C TapaMeTpaMu

19.03.25.

105

Panuonansnaeie YpaBHCHUA C ITapaMCTpaMUu

20.03.25.

106

Panuonansnaeie HCPABCHCTBA C IIapaMeTpaMu

01.04.25.

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

N N

01.04.25.

108

WppanroHansHble ypaBHEHUs, HEPABEHCTBA
C MmapaMeTpaMu

02.04.25.

109

I/IppaLII/IOHaJ'ILHHC CHUCTCMEI C ITapaMCTpaMn

03.04.25.

110

IlokazatenbHbIC YpaBHCHUS, HCPABCHCTBA C

03.04.25.




napaMmeTpamu

111

[loka3zarenpHble CUCTEMBI C TapaMeTpaMu

07.04.25.

112

Jlorapudmuueckue ypaBHEHHsI, HEPaBEHCTBA
C ImapaMeTpaMu

08.04.25.

113

Jlorapugmuueckiue CUCTEMBI ¢ TapaMeTpaMH

08.04.25.

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

09.04.25.

115

TpuroHomeTpuueckre HEPABEHCTBA C
rapameTpamu

10.04.25.

116

TpuroHomeTpu4eCcKre CUCTEMBI €
rapameTpamu

14.04.25.

117

[TocTpoenue u ucciaeaoBaHue
MATEMATHUYCCKUX MOJIGJ'IGI\/'I peaﬂLme
CUTYallUil C TOMOIIBIO CUCTEM YPAaBHEHUM C
rnapamMeTpamu

15.04.25.

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIBIO CUCTEM YPaBHEHHH C
rnapameTpamu

16.04.25.

119

KontponbHas padota: "3agauu ¢
napameTrpamu"

17.04.25.

120

ITocTpoenue u uccaeroBaHue
MaTeMaTH4YECKUX MOJIEEeN pealbHbIX
CUTYallUil C TOMOIIbIO CUCTEM YPaBHEHUH C
napameTpamMu

21.04.25.

121

[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHusn"

22.04.25.

122

[ToBTOpeHue, 060061IeHNE, CCTEeMaTH3aIUs

23.04.25.




3Hanwmii: "YpaBuenus'"29.03.25.

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

123 ¢ n on 24.04.25.
3Hanuii: "YpaBHeHus. CUCTEMBI ypaBHEHUH
IToBTOopenue, 0000IIEHNE, CHCTEMATH3AIIHS

124 per e B 28.04.25.
3HaHuii: "HepaBeHcTBa
IloBTOpEHHE, 0000IIECHNE, CHCTEMATU3AIAS

125 bet He B 29.04.25.
3HaHuii: "HepaBeHcTBa
IloBTOpEHHUE, 0000IIECHIE, CHCTEMATU3 Al

126 P " B " B 30.04.25.
3HaHui: "HepaBeHcTBa
IloBTOpEHHUE, 0000IICHNE, CHCTEMATU3AIASL

127 P " Hl . . " 05.05.25.
sHanwmii: "TIpon3BoaHast U e€ mpuMeHeHUe
IloBTOpEHHNE, 0000IICHNE, CHCTEMATU3AIAS

128 P " - . 1 " 06.05.25.
sHanwmii: "TIpon3BoaHas u e€ mpuMeHeHUe
IToBTOpEHHE, 0000IICHIE, CHCTEMATU3AIIAS

129 bet HHCHHE, © i 07.05.25.
3HaHui: "[IponsBoaHas U €€ MpUMEHEHHE

130 Hrorosas koHTpoJbHAs paboTa 08.05.25.
IToBTOpEHHE, 0000IIIEHNE, CHCTEMATU3AIINAS

131 pe " . 12.05.25.
3HaHuil: "OyHKIMK
IToBTOpEHHE, 0000IIICHNE, CHCTEMATU3AIINAS

132 pe " . 13.05.25.
3HaHuil: "OyHKIUN

133 Hrtoropas koHTpoJIbHAs paboTa 14.05.25.
IToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3aIIHS

134 pe " ! 15.05.25.
3HaHui: "OyHKIMK
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIHS

135 bet R B 19.05.25.
3HaHui: "OyHKIMHU
[ToBTOpeHuUe, 0000IIEHNE, CHCTEMATH3AIIH

136 P B B 20.05.25,

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanutruyeckas TeoOMeTpHst 10 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 9
cUCTeMaTH3aIHsI 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 10 1
Tena Bpamenus 18 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 2 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 10 1
cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

[ara usyyenus

Mo nnaHy ITo daxty

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0paxkeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

IlousTus: MNEPpECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

IlonsaTHs: MEPpECCKAOIMUECHA IIIIOCKOCTH,
nepeceKarommecs npsamas U MI1I0CKOCTb

3HaKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U upaMue,
ux pa3BeépTku U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[ToHsiTHE 00 AKCHOMATHYCCKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI




CTEPEOMETPUH U CIICICTBUS U3 HUX

TTonsaTre 00 aKCHOMATUYECKOM

8 MOCTPOCHHUH CTEPEOMETPHUHN: aKCHOMBI
CTEPEOMETPHUH H CIIEJCTBUS U3 HUX
[onsiTne 06 aKCHOMAaTUYECKOM

9 MOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEJCTBHUS U3 HUX
[TonsiTHE 006 aKCHOMAaTUYECKOM

10 MOCTPOEHHUH CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUH | CIIEJCTBHS U3 HUX
B3anMHO€ pacnosiokeHue npsIMbIX B

11 MIPOCTPAHCTBE: MIEPECEKAIOIINECS,
napajuieIbHbIe U CKPEIIHBAIOIITHECS
HpsIMbIE
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEHN B

12 IIPOCTPAHCTBE: MapasliesIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NapaJIeIbHOCTb TPEX
IPSIMBIX
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B

13 npoctpaHctse: [lapannensHocTs npsMol u
IJIOCKOCTH

14 VYTibl ¢ coHanpaBieHHBIMU CTOPOHAMU

15 VYron Mexly NpsMbIMU B IPOCTPAHCTBE

16 VYron Mexly NpsMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasJiesbHble I0CKOCTH

18 CBoiicTBa mapaiesbHbIX MJIOCKOCTEH

19 [IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI




Ha IUIOCKOCTH: TETPadip, KyoO,

napajuiesenumnes

20 [Toctpoenue ceuenmii

21 [TocTpoenue ceuenuit
KonTpomnsHas padora o teme "[Ipsimbie u

22 TIJIOCKOCTH B TIPOCTPAHCTRBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKYISIPHOCTD NPSAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYIISIPHBIE TIPSIMBIC B
MIPOCTPAHCTBE

24 [IpsiMble mapayenbHbIe U
MEPIEeHIUKYIIIPHBIE K IJIOCKOCTH

o5 [IpsimMble mapayenbHbIe U
NEPIECHIUKYIIPHBIE K INIOCKOCTU

26 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH

97 IIpu3HaK NeprneHIuKyJIIPHOCTH MPSIMOU 1
IIJIOCKOCTH

28 TeopeMa o mpsMOi NEePICHANKYIISIPHOMN
IIJIOCKOCTH

29 Teopema o psAMON NEpIIEHAUKYISIPHON
IIJIOCKOCTH

30 Teopema o npsAMON NepHIEeHAUKYISIPHON
IIJIOCKOCTH
[lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM JI0 IJIOCKOCTH

32 [lepneHIuKyIsIp M HAKJIIOHHBIE: PACCTOSIHUE




OT TOYKHU 0 IUIOCKOCTH, PpACCTOSAHHUEC OT

IPSIMOM 10 IIJIOCKOCTH

[TeprieHAMKYNSAP U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKysIp 1 HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JIO MJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM M TJIOCKOCTBEO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
IBYTPAHHOIO yIJIa
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

38 MIPU3HAK MEPIEHINKYISIPHOCTH ABYX
IJIOCKOCTER
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

39 IIPU3HAK NEPIECHAUKYIIPHOCTH JBYX
IIJIOCKOCTEMN
[lepneHIMKYJIAPHOCTD IJIOCKOCTEH:

40 IIPU3HAK NEPIEHIUKYISIPHOCTH JBYX
IJIOCKOCTEM

41 Teopema o Tpéx mepneHAUKYIIpax

42 Teopema o0 TpEX nepHEeHAUKYIIApAX

43 Teopema o TpEX nepHeHAUKYIApax

44 KonTponpHast paboTa o Temam

"[lepneH IMKYISPHOCTD NPSMBIX U




mockocTel" u "YTIIbl MEXIy OPSIMBIMU U
m1ockocTaMu"

45

ITonsarue MHOI'OrpadHnkKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIIBIC U
HECBBIITYKJIBIC MHOT'OT'PAaHHUKHU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi U HAaKJIOHHAs
MIPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTBa

48

[Inpamuia: N-yrospHast NMpaMuia, TPaHA U
OCHOBaHUE NMHPaMUIbl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
pu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUIA U
MIPaBUWIIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'ICHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasAp, JO0ACKa>Ap U
HKOCas’ap.

51

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPU A
OTHOCHUTCIIBHO TOYKH, HpHMOfI, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B TUpaMHIax,
HapaJjuieJICmIeaax, mpaBUJIbHbIX
MHOT'OrpaHHUKaxX




Brrunciaenue 31eMEHTOB MHOI'OI'paHHUKOB:

52 . 1
pEOpa, TuaroHau, yribl
[Tnomanas 6OKOBOM MOBEPXHOCTH U TTOJTHON
53 MMOBEPXHOCTH MPSIMON TIPU3MBI, TUIOTIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MIPABWIIBHOM MHUPaMUIBI, 1
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MUPAMMUIbI
55 KonTponbnas paborta o teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
57 O06bEM TMpaMuIBI 1
58 O06BEM TUpamMuIbI 1
59 O06BEM TMpamMuIbI 1
60 O06BEM TUpaMuIbI 1
61 O06BEM TPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TTPU3MBI 1
64 Kontponsnas pabora no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 0000IICHNE CUCTEMATH3AIUS
65 3HaHui. [TocTpoeHne ceuenuil B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNEe CUCTEMATH3AIIHS
66 3HaHMW. Beruncinenue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT




TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIMBAOIIUMHUCS ITPAMBIMUA

67 Hrorosas koHTpoJsbHAs paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BbIYKCIIEHHE YIII0B: MEXIY

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
TPSIMOM ¥ TUIOCKOCTBIO, IByTPaHHBIX YTIJIOB,
YIII0B MEXK]Ty TUTOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




11 KVIACC

KoaunuecTBo 4acoB

Ne ni/m Tema ypoka B KourpoJbubie | IlpakTHueckue JlaTa uzydeHust
cero
padoTsbI padoThI
Mo nnaHy Mo dakry
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
1 03.09.24.
YpaBHEHHUE IJIOCKOCTH B OTPE3Kax
BextopHoe npousBeneHue 1 05.09.24.
JIuneliHbIE HEPABEHCTBA, JIMHEWHOE
1 10.09.24.
MPOTPaMMUPOBAHUE
AHanuTu4ecKkrue MEeTOobl pacyéra yria
P a 1 12.09.24.
MEXKy INIOCKOCTSIMA B MHOTOTpaHHUKAX
dopmya pacCTOSIHUA OT TOYKH J10
pMyJia p 1 17.09.24.
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxnenue paccTosiHui OT TOUYKHU JI0
1 19.09.24.
IIJIOCKOCTH B KyOe
CeueHns MHOTOTPAHHUKOB: CTaHAAPTHBIE
1 24.09.24.
MHOTOTPaHHUKH
KonTtponbHas padoTa "AHamuTHdecKas
| 1 1 26.09.24.
reoOMEeTpHUst
CedeHusi MHOTOI'PAHHUKOB: METO/T CIEJI0B 1 01.10.24.
CeueHuns MHOTOTPAHHUKOB: CTaHAAPTHBIE
MJIOCKOCTH, MMEPECCUCHUS MPSMBIX M 1 03.10.24.
IIJIOCKOCTEMN
[TapamiensHbIe IPSMBIE U IIJIOCKOCTH: 1 08.09.24.




mapaiyICJIbHBIC CCYCHUA

[TapannenpHble NPSAMBIE U TIIOCKOCTH:

.. . 10.10.24.

pacuér OTHOIIEHUN
[TapannenbHble NpsMbIE U IIIOCKOCTH: YTJIbI 15.10.24.
MEXAY CKPELIMBAIOLIUMUCS IPIMBIMU
[lepnieHiuKynsspHBIE MPSIMBIE U TUIOCKOCTH: 17.10.24.
BBIYMCIICHUS IJIMH B MHOTOI'PaHHUKAX
Kontponbnas padota "[loBropenue: 22.10.24
MHOTOTPaHHHUKH, CEUYCHUSI MHOTOTPAHHHKOB" T
[Inomaau cedeHnii MHOTOTPaHHUKOB:
IIJIOIIAIM [TOBEPXHOCTEN, pa3pe3aHusl Ha 24.10.24.
Y4acTH, COOOPaKEHUSI 1101001t
[Inomaay cedeHnii MHOTOTPaHHUKOB:
IJTONIAM TIOBEPXHOCTEM, pa3pe3aHus Ha 05.11.24.
4acTH, COOOPaKEHHUSI 110 100Mst
06bEM Tema. OO0BeM PSAMOYTOJIBHOTO

07.11.24.
napajuleJIenunena
3anmauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIMH yria 12.11.24.
CrepeoMeTprYeCKHE 3a1a4H, CBA3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO 14.11.24.
napajuiejienune1a
IIpuknanHele 3ana4u, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO 19.11.24.
napajuieJienunea
O0BEM npsAMOi IPU3MBI 21.11.24.
CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C

21.11.24.

BBIUHCIIEHUEM 00BEMOB IPSIMOM MPU3MBI




[Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM

N 26.11.24.
MPSIMOM TTPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO
onpenenéHHoro uurerpana. OobEm 28.11.24.
HAaKJIOHHOM IIPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO
onpenenéHHoro uuterpana. OobpEm 03.12.24.
MTUPAMU/IBI
®opmyna 06béma nupamuabl. OTHOIIEHKE 03.12.24.
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
CrepeoMeTprieCcKue 3a/1a4uH, CBI3aHHBIC C
00BEMaMHU HAKJIOHHOM TIPU3MBI 05.12.24.
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM 10.12.24.
MPU3MBI
[Ipuknagaeie 3agaun mo Teme "OObEMBI 12.12.24.
Ten", CBsI3aHHbBIE C 00BEMOM TTUPAMUIBI
[Ipumenenne 00bEMOB. Beiuncnenue
17.12.24.
paccTosIHUA 10 TIOCKOCTH
Hunuaapudeckas HOBEPXHOCTb,
06pa3y}0mne HWIMHAPUYECKOMN 19.12.24.
TOBEPXHOCTH
KoutponsHas padora "O0béM
§ 24.12.24.
MHOTOI'paHHHUKA
Hunuaap. [psamoi KpyroBon LUIUHAD. 26.12.24.
[1nomanb MOBEpXHOCTH LIUIUHIPA
KoHunueckas HOBEpXHOCTh, 00pasyroIue 14.01.25.

KOHHUYECKOU IMOBCPXHOCTH. KOHYC




CeucHue KOHYCa IIJIOCKOCThIO,

. 16.01.25.
napajuieIbHOMN TIIOCKOCTH OCHOBAHUS
VYceuénnsriit konyc. M3o00paxeHne KoHycOB 210125
U YyCEUYEHHBIX KOHYCOB R
[Tnomanas 60KOBOIM MOBEPXHOCTH | ITOJTHON 53,0125
HOBEPXHOCTH KOHYCa R
CrepeomeTpuiecKue 3a1a4 Ha
JI0Ka3aTE€IbCTBO U BEIUYMCIICHUE, 28.01.25.
MMOCTPOCHUEM CEUEHUN IUITUHIPA, KOHYCa
[Ipuknagaeie 3a1a9u, CBSI3aHHBIE C
30.01.25.
AJTUHIPOM
[Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
04.02.25.
IAJTUHIPOM
Cdepa u map 06.02.25.
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cepsl mmockoctero. Bua u 11.02.25.
n300pakeHHE 1apa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsi mmockoctero. Bua u 13.02.25.
n300pakeHHE 1Iapa
KontponbHas padota "Tena 1 TOBEPXHOCTH
. 18.02.25.
BpallEHUs
VYpaBuenue chepsl. [lnomans chepsl u eé
P . Pep Pep 20.02.25.
yacTei
CrepeomeTpuueckue 3a/1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHUE, CBSI3AHHbBIE
25.02.25.

co cepoii u mapom, MOCTPOCHUEM UX
CEYEHMI TIIOCKOCThIO




[Mpuknanueie 3a1a4m, cBsI3aHHBIE CO cepoit

27.02.25.
Y 11apoM
Paznuunble KOMOWMHAIIMY TEJ BpAILlCHUS U

04.03.25.
MHOTOTPaHHUKOB
3anauu o Teme "Tena ¥ NOBEPXHOCTH

" 06.03.25.
BpallleHUs
3anaun o Teme "Tena M MOBEPXHOCTH
. 11.03.25.

BpalleHus
Cummetpus cdepsl 1 mapa 13.02.25.
KonTtponbras padota "[lnomann 18.02.5
MOBEPXHOCTH M 0OBEMBI KPYyTJIbIX Tet" D
Breruucinenne 00bEMOB TEN ¢ IOMOIIBIO 20.03.25
onpenenéaroro uarerpana. O0bEM KOHyca R
[Tmomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH

01.04.25.
KOHyca
CrepeoMeTpHuecKre 3a/1aui, CBI3aHHbIE C 03.04.25
BBIYKCIIEHHEM 00BEMOB LIMIMHIPA, KOHyCa D
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI 1 08.04.95
IUIOIIA OBEPXHOCTEH Ten" T
O06bEM mIapa u mapoBoro cekropa. Teopema
00 00béMe mapa. ITnomanp chepsl.
CrepeomeTpuuecKkue 3a/1auu, CBI3aHHBIE C 10.04.25.
BBIYHCIIEHUEM 00BbEMOB I11apa, MIapOBOTO
CErMEHTa U I1apOBOT0 CEKTOpa
[Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U

15.04.25.

ionaapio ceprl. COOTHOMICHUS MEXKIY
MJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMH




10JJ00HBIX Tell

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10100HH.
CrepeoMeTpruecKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB Tel U IIOIAeH
IIOBEPXHOCTEH

17.04.25.

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo00uu.
CrepeomMeTpuiecKue 3a/1a4uu, CBI3aHHBIC C
BBEIYHMCIIEHHEM 00OBEMOB TEJ U IUIOMANEN
ITOBEPXHOCTEN

24.04.25.

JBrxenHus nmpoctpancTBa. OToOpakeHHS.
JIBmxeHus u paBeHCTBO (puryp. O0mme
CBOMCTBA JIBIDKCHUHN

29.04.25.

Hrorosas koHTpoJbHAs paboTa

06.05.25.

[IpeobpazoBanus nomoous. [psimas u cepa
Ditnepa

08.05.25.

[IpeobOpazoBanus nomoous. [psimas u chepa
Ditnepa

13.05.25.

FCOMeTpI/ILIGCKI/Ie 3aaa4d Ha IPUMCHCHUE
JABUIKCHUA

15.05.25.

Bupl nBvkeHuid: mapauuiebHbIN EpeHoC,
LIEHTpaJIbHAsl CHMMETPHS, 3epKaJIbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSMOi

20.05.25.

[ToBTOpEHue, 06001IeHNE U cCUCTeMAaTU3alIUs
3HaHUHI

22.05.25.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U ONIMCATEIIbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIBITEI C PABHOBO3MOKHBIMHA 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa [IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHNN 3 1 bubmmorexa [IOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIHMYHHEI U paclpeneneHns 6 bubmotera [JOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 % 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTi4yecKoe 0KUAaHUE CITy4alHON 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 bubnnorexa [JOK
CIIy4ailHOM BEIUYHMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH GombuImxX ncen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
5 HopwmanbsHoe pacnpenenenus 2 Bubmmorexa [JOK
P pactiped https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

[ara usyyenus

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Mo nnaHy

Mo dakry

[IpencraBnenne JaHHBIX C TOMOIIBIO
TabIUI ¥ AUarpaMmm

Cpennee apudmeTndeckoe, MearaHa,
HauOOJIbIIIee U HAMMEHbIIICe 3HAYCHHUS,
pa3max, IUCTIepCHsl, CTAaHIAPTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

Cpennee apudmeTrrueckoe, MeMaHa,
HauOOJIbIIICe U HANMEHbIIICE 3HAUCHHS,
pa3max, IUCIepCHsl, CTAaHIAPTHOE
OTKJIOHCHHUE YMCIIOBBIX HAOOPOB

Cpennee apudmernyeckoe, MeuaHa,
HauOoJbIlIee U HANMEHbIIIee 3HAUCHUS,
pa3Max, TUcCrepcusi, CTaHAaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

Ciy4aliHbIe SKCTICPUMEHTHI (OTIBITHI) U
CITy4aifHbIe COOBITHSI. DJICMEHTapHBIC
coOBITHSI (MCXObI)

BeposTHOCTE cllyualiHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OMBITAX C




PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU

BeposiTHOCTB cilyualiHOTO COOBITHSI.

! [IpakTnueckas pabora
Onepanuu Haj COOBITUSIMU: IIEPECEUEHUE,
3 00beIMHEHNE COOBITHI,
MIPOTUBOMOJIOKHBIE COOBITHSL.
Huarpammer Ditnepa
Onepanuu HajJ COOBITUSIMU: TIEPECEUEHUE,
9 00beauHEHNE COOBITHH,
MIPOTUBOMOJIOKHBIE COOBITHSI.
Hwnarpammsl Dinepa
10 dopmyria clioKeHHS BEPOSITHOCTEH
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
11 BEpOSATHOCTEH. JlepeBo cirydaifHOTO
JKCIIEPUMEHTA
YcnoBHast BEPOATHOCTh. Y MHOKEHUE
12 BEpOSATHOCTEH. JlepeBo cirydaifHOTO
JKCIIEPUMEHTA
VYcnoBHas BEpOSTHOCTb. Y MHOXKEHHUE
13 BeposiTHOCTeH. [lepeBo ciyyaitHOro
JKCIIEPUMEHTA
14 KontponbHas padoTa
15 dopmyra MOJTHONU BEPOATHOCTH
16 dopMyiia MOJIHON BEPOATHOCTH.
He3zaBucumslie coObITHA
17 dopMyiia MOJIHON BEPOATHOCTH.

HeszaBucumbie cOOBITHS




18

KomOunaTopHOE MpaBuiio yMHOKEHUS

19 [lepecTanoBkU U aKkTOpUaI

20 Ywucno coyeraHuit

21 Tpeyronbauk Ilackana. @opmysna OuHoma
Herorona
bunapHsIii c1y4aiiHBIN ONBIT
(ucnbITaHKe), yCIEX U Heynaya.

22 HezaBucumslie ucnbitanus. Cepus
HE3aBUCHMBIX UCIIBITAHUI JI0 IEPBOTO
ycrexa

93 Cepust HE3aBUCUMBIX HCTIBITAHUM
beprymm
Cepust HE3aBUCUMBIX UCTIBITAHUI.

24 [IpakTrueckas paboTa C UCHOJIb30BaHUEM
ANIEKTPOHHBIX TAOJIHUIT

25 CrnydaifHas BeTUYrHA
KontponbHas padota «Pacnpenenenue

26 BeposATHOCTEH. J[narpamma
pacnpeeneHus»

97 CyMMa 1 pou3BEACHUE CIYYaHbIX
BEITUYHH

28 CymMma ¥ Ipou3BEACHUE CITy4aliHbIX
BEITUYHH

29 [Ipumeps! pactipesienieHuid, B TOM YHCIe
reoMEeTpUYEcKOoe U OMHOMHUAIBHOE

30 IIpumepsl pacnipesienieHnid, B TOM 4HCIIe
reoMEeTpUYEcKOe U OMHOMHUAIBHOE

31 [ToBTOpEHue, 0600IIEeHNE U




CUCTEMAaTU3alus 3HaHUI

[ToBTOpEHue, 0600IICHNE U

32 . 1
CHCTeMaTH3allKsl 3HAHUI
33 Hrorosast KOHTpoJbHAS padoTa 1
34 [ToBTOpEHME, 0606H16HI:IG " 1
CHCTeMaTH3allMs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Jara usyyenus

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Mo nnaHy

Mo ¢aKrty

[ToBTOpenue, o6oOIICHNE,
cucremarusanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTU CITy4aHbIX
coObITHil. Cepuu HE3aBUCUMBIX
HCTIBITAaHUI

04.09.24.

[ToBTOpEeHue, 0600IICHNE,
cuctemaTusanus 3Hanuii. CiydaiiHbie
OTIBITHI M BEPOSITHOCTHU CITyYaiHBIX
coOpITuii. Ceprn HE3aBUCUMBIX
HCITBITAHUH

11.09.24.

[ToBTOpEeHUEe, 0600IICHNE,
cucrtemaTusanus 3Hanuii. CiydaiiHbie
OTIBITHI M BEPOSTHOCTHU CITy4aiHBIX
coObITuii. Ceprn HE3aBUCUMBIX
HCITBITAHUH

18.09.24.

[ToBTOpEHUE, 0000IICHNE,
cucreMaru3anus 3HaHuil. CiydaiiHble
OTIBITHI M BEPOSATHOCTHU CIy4ailHBbIX
coObITrii. Cepuu HE3aBUCUMBIX
UCIBITAaHUN

25.09.24

HpI/IMepLI MMPUMCHCHUA MATEMATUYICCKOTO

OXHAaHUA (CTanOBaHI/IC, J'IOTCpCH)

02.10.24.




MaremaTHu4ueckoe OXKHNJAaHUC CyMMBI

6 y 09.10.24.
CIIy4ailHbIX BEJIMYMH
MaremaTrnueckoe 0)KUJaHue

7 T€OMETPUYECKOTO U OMHOMHAIILHOTO 19.10.24.
pacrpeneneHuin
MaremaTrnueckoe 0)KUJaHue

8 r€OMETPUUECKOr0 ¥ ONHOMHUATIBHOTO 23.10.24.
pacrnpeneneHuin

9 Jucnepcus u CTaHAAPTHOE OTKIIOHEHUE 06.11.24.

10 Jlucniepcus u CTaHAAPTHOE OTKIIOHEHNE 13.11.24.

HCTIEPCUN TEOMETPUUIECKOTO U

11 A P P 20.11.24.
OMHOMUAIBHOTO paclpeaeIeHHs
[IpakTrueckas paboTa C UCHIOJIb30BaHUEM

12 27.11.24.
ANIEKTPOHHBIX TAOJIHUIT
3akoH O00abIINX yncen. BeibopouHbIit

13 . 04.12.24.
METO/[I UCCIIETOBAHUN
3akoH 00JbIIMX yucen. BeibopouHbIit

14 . 11.12.24.
METO/JI UCCIIEIOBAHUIN
[IpakTndeckas paboTa ¢ UCIOIb30BAHHEM

15 18.12.24.
AIIEKTPOHHBIX TAOJIHNIL

16 Hroropas koHTpoJIbHAs paboTa 25.12.24.
[IpuMepsl HEPEPBIBHBIX CIIYYAMHBIX
BeJIMYMH. OYHKIMS IIIOTHOCTU

17 o 15.01.25,
pacnpenenenus. PaBHoMmepHoe
pacrpezeneHue U ero CBoucTBa
[IpuMepsl HETIPEPBIBHBIX CIIYYAMHBIX

18 BeJIMYMH. OYHKIUS IIOTHOCTU 22.01.25.

pacnpeaciiCHu. PaBHOMepHOG




pacIpeeneHue U €ro CBOMCTBa

19

3anauu, NPpUBOAALINE K HOPMAIBHOMY
pacupeneneHno. yHKIHS IUIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O PaCHpEACIICHUs

29.01.25.

20

[IpakTudeckas paboTa ¢ HCIIOIH30BAHHEM
AIEKTPOHHBIX TAOJIHII

05.02.25.

21

[ToBTOpEeHnue, 0600IICHNE U
cCUucremMatu3sanus sganui. OnncareisHas
CTaTUCTHUKA

12.02.25.

22

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaru3anys 3Hagui. OnucareilnHas
CTaTHUCTHKA

19.02.25.

23

[ToBTOpEeHUE, 0600IICHNE 1
cucreMatusanys 3HaHui. OIIBITEHI C
PaBHOBO3MO>KHBIMHU 3JIEMEHTaPHBIMU
COOBITHSIMH

26.02.25.

24

[ToBTOpEeHue, 0600IICHNE 1
cucremMaTu3anus 3HaHuH. OMBITHI C
PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH

26.02.25.

25

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3alus 3HaHui. Beruuciienue
BEPOSATHOCTEH COOBITHIT C IPUMEHEHUEM
¢dbopmyn u rpadUIECKIX METOJIOB
(koopaMHaTHas TpsiMasi, 1EpeBo,
nuarpamma Jiepa)

05.03.25.

26

[ToBTOpEHue, 06001mEeHNE U
cucTeMaTH3alus 3HaHui. Beraucienue

12.03.25




BEPOSATHOCTEH COOBITHI ¢ IPUMEHEHUEM
dbopmyI u TpadUIECKIX METOIOB
(koopaMHaTHas psMasi, JEPEBO,
auarpaMmma Jusepa)

27

[ToBTOpEHUe, 0600MIICHNE U
cucTeMaTu3alus 3HaHuil. Beruucnenue
BEPOSITHOCTEHN COOBITHI C MPUMEHEHNEM
dhopmyn u rpaduuecKrX METOI0B
(koopaMHaTHas npsMasi, 1epeBo,
nuarpaMma Jumepa)

19.03.25.

28

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHuil. Beraucnenue
BEPOSITHOCTEH COOBITHII C MPUMEHEHHEM
dhopmyn u rpaduuecKuX METOI0B
(KkoopauHaTHas IpsMasi, JepeBo,
auarpaMma Jumepa)

02.04.25.

29

[ToBTOpEeHue, 0600IICHNE 1
cucrtemaTusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M pacIpeiesieHus

09.04.25.

30

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanuil. CinydaitHeie
BEJIMYUHBI M pacIpeieiieHus

16.04.25.

31

[ToBTOpEHUE, 0000IICHNE 1
CHUCTEMaTH3aIMs] 3HAHWM.
MareMaTHYeCKOE OKUIaHUE CITyYalHOM
BEJTUYNHBI

23.04.25.

32

[ToBTOpEHue, 06001mEeHNE U
CUCTEMATHU3aIUA 3SHAHUH.
MaremaTruuecKoe 0KUAaHUE CIy4alHON

30.04.25.




BCIINYNHBI

33 Hrorosas koHTpOJIbHAS paboTa 1 07.05.25.
IT
34 OBTOpEHHE, O606HI€HI:IC u 1 14.05.25.
cucreMarui3anus 3HaHUuUu
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtematuka. Anre0pa 1 Hayajga MaTEeMaTHUYECKOTO aHalln3a; yriayoJIeHHOe
obyuenue, 10 knacc/ Mepznsik A.I'., Homuposckuii JI.A., Tlonsikos B.M.; non
penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO
«M3parenscTBO «IIpocBemieHne»

* Martemartuka. Anredpa U Hauajga MaTEeMaTHUYECKOTO aHau3a; yriayoJIeHHOe
obyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii [[.A., [Tonsikos B.M.; oz
penakmueit [Togonsckoro B.E., O0miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«M3narenbctBO «IIpocBemenne»Boibepure yueOHbIe MaTepUabl

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 knace/ Mep3nsk AT,
Homuposckuii [.A., Ilonaxkos B.M.; noa penakuuen [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUid LICHTP
«BEHTAHA-T'PA®»; Axiinonepuoe obmectBo «M3aaTenbcTBO

«IIpocsenienne»BriOepute yueOHbIe MaTepUaibl

METOANYECKHUE MATEPHAJIBI JJIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Marematuka: anrebpa v Hadajia MaTeMaTUHYECKOTI0 aHaIN3a, TeOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u
np., AxkunonepHoe odmectBo «M3narensctBo «IIpocBerieHue»

* Martemaruka: anrebpa v Hauajga MaTeMaTHUYECKOTO aHalli3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knaccel/ Anumos 111LA.,
Konsarun F0.M., TkaueBa M.B. u ap., AKIinoHepHoe 00I111eCTBO

«M3narenbctBO «IIpocBemenne»Boioepure yueOHbIe MaTEpHUAIIbI

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



