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I[HosicHuTEIbHASA 3aIUCKA.

Pabouas mporpamma pazpaborana mis ydamuxcs 10 — 11 xiracca obieo0pa3oBaTenbHON MIKOJIHI,
M3yYalOUX MaTeMaTHKy Ha 06a30BoM ypoBHe. JlaHHas mporpamma peamusyercs B 2021-2022 yueGHOM
rojuy.

Pabowas mporpamMma cocTaBlieHa Ha OCHOBE Ha ocHOBe (DyHIAMEHTAJIBHOTO S/Ipa COICpPKAHUS
oOmiero oOpazoBaHus U B cooTBeTcTBUH ¢ TpeboBaHusMu @I'OC K cTpyKType U pe3yibTaTaM OCBOSHHS
OCHOBHBIX 00pa3oBaTeIbHBIX MPOrpaMM CpeIHEro oOmero oOpa3oBaHUs, MPUMEPHON MPOTPaMMBI IO
MaTeMaTUKe OCHOBHOTO 00miero o0pa3oBaHus, GenepaibHOrO MepedyHst YYeOHHUKOB, PEKOMEHIOBAHHBIX
MunuctepctBoMm o6pazoBanust Poccuiickoit denepanuu K CHOJIb30BaHUIO B 00pa30BaTEIbHOM IIpoliecce
B 00111€00pa30BaTEIbHBIX YUPEKICHUSAX, C YIETOM TpeOOBaHMI K OCHAIICHUIO 00pa30BaTEIbLHOTO
mporiecca B COOTBETCTBHHM C  COJACP)KaHHUEM HAIOJNHEHHS YYeOHBIX IPEIMETOB KOMITOHEHTa
roCy/lapCTBEHHOIO CTaHjgapra oOmiero oOpa3oBaHMs, TEMaTHMYECKOTO IUIAHUPOBAHMUS Yy4eOHOTro
Martepuaia, 0a3MCHOTO y4eOHOTO MJIaHa.

[TmanupoBaHue KypcoB anreOpbl M reOMeTpUU OOBEIMHEHO B €IUHOE TUIAHUPOBAHHE B CBS3U C
MEepexoIoM K M3ydeHuto mpeaMera «Matematukay. [Topsok n3ydeHust TeM anreOpbl U TEOMETPUH He
M3MEHEH, TO3TOMY MaTeprall U3 JIByX yYeOHUKOB HJIET 10 OYEPE/IH.

Tabnuiel, T OTpaskeHBl COCTABISIONIME OOpPAa30BAHMS W IMEAArOTHUECKUE YCIOBHUS, COCTABIICHBI
OTJIENBbHO JJIS ABYX NMpeAMETOB «Anredpa» u «['eomeTpusi».

PabGouass mporpamma obecrieueHa ydeOHWKaMHU, YUE€OHBIMH TOCOOWSMH, BKIIOUYEHHBIMH B
(benepanbHbIi IepeyeHb YU€OHUKOB, peKOMeHyeMbIX MuHoOpHayku P® Kk KMCIoJIb30BaHHUIO:

1. Komsirun FO.M., TkauéBa M.B., ®énoposa H.E. ,I1labynnn M.U. «Anrebpa n Hayana aHanu3a.
10-11» - M.: IIpocsemenne, 2020r,

2. Aranacsn JI.C., byry3oB B.®., KagomueB C.b., Kucenesa JI.C., ITo3nsk 2.1"., Kucenénra JI.C.
«I"'eometpus 10-11», M.: IIpocsemenne, 2020r.

[Iporpammoii otBoauTes B 10-11 kitaccax Ha u3ydeHue MaremMaTuku 272 yaca.

AnreOpa - bazoBblii ypoBeHb: 2,5 4 B Henento, Bcero 170 4 B rof

I'eomerpust - bazoBslii ypoBeHb: 1,5 u B Henemto, Bcero 102 4 B ron

Kaacce KonTposabHbie padoThl
10 kmacc Anrebpa — 6
I'eomerpus - 3

11 kmacc Anrebpa — 6
['eomerpus — 3

OO0mas xapakTepucTHKa y4e0HOr0 nmpeaMera

MaremaTuueckoe o6pa30BaHHe HUIpacT BAXKHYIO POJIb U B HpaKTquCKOﬁ, n B I[YXOBHOﬁ KHU3HHU
O6H_ICCTBa. HpaKTI/I‘-IeCKaH CTOpOHA CBsA3aHa C CO3JaHUEM W TPUMCHCHUCM HWHCTPYMCHTApU:,
HeO6XOI[I/IMOFO YCJIIOBCKY B €TI0 HpO,ZLYKTI/IBHOﬁ ACATCIIBHOCTH, AYXOBHaA CTOpOHAa — C
HUHTCJUICKTYAJIbHBIM Pa3BUTUCM YCIIOBCKA, CI)OpMPIpOBaHI/IeM XapakKTepa u 06II_IGI>'I KYJIbTYPHI.

bes KOHKPCTHBIX 3HaHUH 1O anre6pe U Ha4daJlaM MATCMATUYCCKOI'0 aHalIhn3a 3aTpyAHCHO
IIOHUMAHUC TIPUHIUIIOB YCTpOﬁCTBa 1N  HUCIOJb30BaHUA COBpCMCHHOﬁ TCXHUKH, BOCIIPUATHC U
HHTCpHIpCTaAlUA pa3H006pa3H0171 COLII/IaJIBHOP'I, BKOHOMHHGCKOﬁ, MOJIUTHYECKOM I/IH(I)OpMaI_II/II/I,
MaJ'IOZ-)(b(I)eKTI/IBHa MOBCCAHCBHAA MPAKTUYCCKAA ACATCIBbHOCTD. Ka)K,Z[OMy YCJIOBCKY B CBOEH KM3HU
NMPUXOAUTCS BBINIOJIHATH paC‘{éTBI, quTaTh I/IH(I)OpMaLII/IIO, MNpEACTAaBJICHHYIO B BHUIC Ta6.HI/II_I, Auarpamm,



rpaduMKoB, TOHUMAaTh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITUH, COCTaBIATH HECIOXKHBIC
QJITOPUTMBI U JIp.

W3yuenne DaHHOTO Kypca 3aBepmiacT (HOPMUPOBAHHE UEHHOCHHO-CMbICIO06bIX YCHIAHOBOK U
opuenmayuil y4amuxcs B OTHOIIGHHWH MaTeMaTHMYECKHX 3HAHUH W MpoOJieM MX HCHOJIb30BaHUS B
paMmkax cpenHero oOmero ooOpasoBanusa. Kypc cmocoOcTByeT (OpMUPOBAHHIO YMEHHS BHICTH U
MOHMMAaTh MX 3HAYMUMOCTh /ISl KaXJOTO YEIOBEKa HE3aBHCHMO OT €ro mnpodeccHoHaIbHON
JEATeIbHOCTH; YMEHUS Pa3u4aTh (aKThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BUJIETh UX CBS3b C
KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C ONIPEAEIEHHON CUCTEMOM LICHHOCTEH.

be3 6a30Boii MaTeMaTH4eCcKOi MOArOTOBKYA HEBO3MOXKHO MPEJCTaBUTh 00pa30BaHHE COBPEMEHHOTO
YeoBeKka. B mMIKoje MaTeMaTuka CIy)KHT OTIOPHBIM INPEIMETOM JUTsl M3YYEHHS] CMEXHBIX JAUCIUTUINH.
PeanbHOI HEOOXOAWMOCTHIO B HAIIW JHU CTAHOBHTCS HENpPEpbIBHOE OOpazoBaHHWE, 4YTO TpeOyeT
MOJIHOIIEHHON 0a30BOM 00111€00pa30BaTeNbHON MOJArOTOBKM, B TOM YHUCJIE U MO airedpe W Hadajaam
MaTeMaTHYEeCKOTO aHAIN3A.

JU1st )KU3HU B COBPEMEHHOM OOIIECTBE BKHBIM SBJISETCS (DOPMUPOBAHHE MAaTEMATUIECKOTO CTHIIS
MbIIUIeHUsI. OOBEKTHl MaTeMaTHUECKUX YMO3AKIIOYCHUH M TpaBWJIa UX KOHCTPYHPOBAHHS BCKPBIBAIOT
MEXaHU3M JIOTUYECKUX TIIOCTPOCHUH, BBIPAOATHIBAIOT yMEHHUS (OPMYIUPOBaTh, OOOCHOBHIBATH U
JOKa3bIBaTh CYXICHHS, TEM CaMbIM pa3BHBAIOT JIOTMUECKOE MBIIUICHHE. AnreOpe © Hadagam
MaTeMaTHYeCKOTO aHaM3a NPUHAMICKUT BeIyllas poyib B (OPMHUPOBAHUH AITOPHUTMUYECKOTO
MBIIIJICHUS, BOCIUTAaHUH YMEHHMI JEMCTBOBATh IO 3aJIaHHOMY anroputmy. B xone pemenus 3agady —
OCHOBHOHM y4eOHOW NEATETPHOCTH Ha YpOKaX MAaTeMaTHKH — Pa3BUBAIOTCS TBOpUYECKAs M TMPUKIIaTHAS
CTOPOHBI MBIIIICHUS.

OOyuenne anreOpe M HayajlaM MAaTeMaTUYECKOrO aHaiu3a Ja€T BO3MOXHOCTb pa3BUBATH Y
y4alluxcsl TOYHYIO, JIJAKOHUYHYI0 U MH()OPMAaTHBHYIO pedb, YMEHHE OTOMpaTh HamboJiee MOAXOIIne
SI3BIKOBBIC (B YACTHOCTH, CHMBOJIMYECKHE, TpaUIECKue) CPeICTBa, T. €. CIOCOOCTBYET ¢hopmuposanuro
KOMMYHUKAMUGHOIU KYJ1bmypbl, B TOM YUCIIE YMEHHUIO SICHO, JIOTUYHO, TOYHO U IO- 7 CIEel0BaTEIbHO
u3JaraTh CBOIO TOYKY 3PEHUS, HCIIOJIb30BaTh A3bIKOBBIE CPE/ICTBA, aJJIEKBATHBIE 00CYXAaeMoil Ipobieme.

JanbHelilee pa3BUTHE IPHOOPETYT U nO3HABamenbHble 0elicnmaus. YJaluecs riry0oe 0CO3HarT
OCHOBHbIE 0COO€HHOCTH MaTEMAaTUKU KaK (JOPMBbI UEIOBEYECKOT0 MO3HAHU, HAYYHOI'O METO/Ia TO3HAHMS
IIPUPOJIBI, @ TAKXKE BO3MOXKHBIE CPepbl U IPaHULIbI €€ IPUMEHEHMUS.

MaremaTtnueckoe o0pa3oBaHHE BHOCUT CBOM BKJIaa B ()OPMHUPOBAHUE OOLIEH KyJIbTYyphl UeIOBEKA.
Heo0xoauMpIMM KOMIIOHEHTaMHM OOIIEH KYJIbTypbl SBJISIFOTCS 3HAKOMCTBO C METOJaMM IIO3HAHUS
JeUCTBUTENILHOCTH, MIPEACTABICHUE O METOaX MAaTEeMaTUKU, UX OTJIMYHUAX OT METOJIOB €CTECTBEHHBIX U
I'YMaHUTApHbIX HayK, 00 OCOOEHHOCTSIX NMPUMEHEHHMsS MaTeMaTHKH Ul pEelIeHUs NPUKIAJHBIX 3a7ad.
W3yueHre MaTeMaTHKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIMTAHMIO YEJOBEKA, MOHMMAHUIO KPacoThl U
U3AIIECTBA MATEMAaTHUECKUX PACCYXKICHUI.

B pesynbrate neneHanpaBieHHONW yd4eOHOM NEeATEIbHOCTH, OCYILECTBIIIEMOM B (popMax yueOHOTO
UCCIIeIOBaHMs, y4eOHOTO MPOEKTa, MOJyYUT AajbHElIIee pa3BUTHE CHOCOOHOCTh K UHpOpMayuonHo-
HOUCKOGOIl 0eamenbHOCmU: CaMOCTOATEIbHOMY OTOOPY MCTOYHMKOB MH(pOpPMAalHUU B COOTBETCTBUH C
MIOCTABJICHHBIMU LEIIMU W 3aJayaMH. Ydaluecs HaydyaTcs CHUCTEMaTH3MpPOBaTh WH(POpPMAILHUIO IO
3aJJaHHBIM TPU3HAaKaM, KPUTUYECKU OIICHWBATh U MHTEpPHpETHpoBaTh HMH(popmanuioo. M3yueHue Kypca
Oynet ciocoOcTBOBaTh pazeumuio HKT-komnemenmuocmu yqanmxcs.

[TomyuuT nanbHeiliee pa3BUTHE CHOCOOHOCTh K CAMOOPZAHUZAUUN U camopezyaayuu. YJauecs
MOJIy4aT ONBIT YCHEIIHOM, ILeJIeHaNpaBIeHHONM M pe3yabTaTUBHOM yueOHO-NpennpodeccnoHaIbHON
JeATeIbHOCTH; OCBOSIT HA MPAKTUYECKOM YPOBHE YMEHHE IIJIAHUPOBAThH CBOIO JIEATEIBLHOCTh U YIPABIATh
€10 BO BPEMEHH; MCI0JIb30BATh PECYPCHBIE BO3MOXKHOCTH JJISl JOCTHXKEHHUS 11eJIei; OCYIIEeCTBISTh BHIOOD
KOHCTPYKTHUBHBIX CTPAaTEruil B TPYAHBIX CUTYaIUsAX; CAMOCTOSITEIbHO PEaIn30BbIBATh, KOHTPOJIUPOBATH



U OCYILIECTBIIATh KOPPEKIUIO Y4eOHOW M MO3HABATEIBHOM JEATEIHLHOCTH Ha OCHOBE MPEIBAPUTEITHLHOTO
IJIAHUPOBAHUS U 0OpaTHOMN CBSI3H, [10JIy4a€MOM OT MEaroros.

CopepkaTenbpHOM OCHOBOW W TJIABHBIM CPEACTBOM (DOPMHUPOBAHMSI M PA3BUTHS BCEX YKa3aHHBIX
CIIOCOOHOCTEH CIYXKUT IIeJICHANPaBICHHBI 0TOOp y4eOHOTO MaTrepuaia, KOTOPbId BEAETCS HA OCHOBE
MPUHIMIIOB HAYYHOCTH ¥ (PYHJIaMEHTaIbHOCTH, WCTOPU3Ma, JOCTYITHOCTH W HETMPEPHIBHOCTH,
LETTIOCTHOCTA M CHUCTEMHOCTH MaTeMaTHYE€CKOTO OOpa30BaHMUs, €ro CBSI3U C TEXHUKOW, TEXHOJIOTHEH,
KU3HBIO.

Conepxanne Kypca anreOpbl M Haval MaTEMaTHYECKOro aHaiu3a (OpMHUpYyeTcsi Ha OCHOBE
@OyHIaMEHTAJIBHOTO SApa IIKOJBHOTO MaTeMaTH4ecKOTro oOpa3oBanus. OHO TIPEICTaBICHO B BHJE
COBOKYITHOCTH COJICp)KAaTEIbHBIX JIMHUM, pacKphIBAlOMMX HamojgHeHue @OyHmaameHTanpHOrO —sjpa
IIKOJBHOTO MAaTeMaTUYecKoro oOpa30oBaHMs TNPUMEHUTENBHO K crapmei mkosie. [Iporpamma
pernameHTHpyeT o0bEM MaTepHualia, 00s13aTeIbHOTO ISl U3YUYEHHUs, HO HE 3aJ1aéT pacrnpeesieHus: ero o
knaccaMm. IloaTomy coaepkaHue JaHHOTO Kypca BKIIIOYAeT CIEAyIoIIue pas3aensl: «Anredpay,
«MaremaTndeckuil aHanu3», «BeposTHOCTh U CTaTUCTHKAY.

Conepxxanne paznena «Anredpa» crnocoOCTBYeT (OPMHPOBAHUIO Y YUYAITUXCS MAaTeMaTHYE€CKOTO
anmaparta JJs pelleHHs 3a/1ad OKpyxkarolied peanbHOCTH. [IpojoykaeTcss M3ydeHHe MHOTOYJIEHOB C
HETBIMA KOA(PPHUITUCHTAMH, METOJIOB HAXOXKICHHS UX PAIMOHAIBHBIX KOpHEH. [IporcXoauT pa3BUTHE H
3aBepIIeHre 0a30BBIX 3HAHUM O yucie. Tema «KoMIieKCHbIE YnCay 3HAKOMHUT YYalIuXCs C MOHITHEM
KOMITJICKCHOTO YHCJIa, TPaBHJIaMHU JICHCTBUH C HUMH, Pa3IMIHBIMH (OpMaMHU 3aIUCH KOMITIEKCHBIX
YHUCEN, PEelIeHWEM IMPOCTEUIINX YpPaBHCHWM B TOJIe KOMIUIEKCHBIX YHCENT W 3aBEPIIaeT OCHOBHYIO
COJIepKaTeNbHYI0 JIMHUIO Kypca IIKOJbHOM MaTtematuku «Yucna». OCHOBHOE Ha3Hau€HUE OTHUX
BOIIPOCOB CBSI3aHO C MOBBINICHUEM O0IIIeH MaTeMaTUYECKOM MOArOTOBKH YUaILIUXCsl, OCBOCHHEM MPOCTHIX
1 3 (PEKTUBHBIX MPUEMOB pelIeHUs aNreOpanvyecKux 3a1ad.

Pazgen «Marematudeckuil aHaiau3» NPEJCTABIECH TPEMS OCHOBHBIMU TEMaMH: «IDJEMEHTapHBIC
¢byukuuny, «l[Ipoussognas» u «uterpam». CoaepxaHue 3TOro pasjiena HalelIeHO Ha IOJIyuyeHHe
UIKOJIbBHUKAMH KOHKPETHBIX 3HAHUNW O (YHKIMM KaK Ba)KHEHIIEH MOJeNu ONMUCaHUS W MCCIeIOBaHUS
pa3HooOpa3HbIX peajbHBIX MpoleccoB. M3ydeHHue CTeneHHBIX, MOKa3aTeNIbHBIX, JOrapu@MUYECKUX H
TPUTOHOMETPUYECKUX (YHKIMI MPOJO/DKAeT 3HAKOMCTBO YYAIllUXCSl C OCHOBHBIMHM DJIEMEHTApHBIMU
GyHKIMSAME, HaYaToe B OCHOBHOI miKkosie. [ToMuMo oBliafieHHs] HEMOCPEACTBEHHBIMU YMEHUSAMH PEllaTh
COOTBETCTBYIOILIME YPAaBHEHHUS M HEPABEHCTBA, Y ydaluxcs (GopMHupyeTcs 3amac IeOMETPHUYECKUX
MIPEJICTaBJICHUM, JEXKAIUX B OCHOBE OOBSICHEHHUS MPABOMEPHOCTH CTAaHIAPTHBIX U HIBPUCTUYECKHX
npuémMoB pemieHus 3amad. Tembl «l[IpousBoanas» u «VHTerpam» conepkaT TPaAWLIMOHHO TPYIHBIC
BOIPOCHI JJISl IIKOJIBHUKOB, JaXe Ul TeX, KTO BbIOpaJl H3ydyeHHe MAaTEMaTHKU Ha YIIyOJIEHHOM YpOBHE,
MO3TOMY HX H3JI0KEHUE MpEearoJiaraeT onopy Ha T€OMETPUUYECKYIO HArjsAHOCTh U Ha €CTECTBEHHYIO
UHTYUIMIO ydaliuxcs OoJjiee, 4eM Ha CTporue ompeaencHus. TeM He MeHee 3HAKOMCTBO C 3TUM
MaTepuanoM Ma€T MpeACcTaBIeHUE yIauIuMcs 00 OOIIUX HIeSX U METO/1aX MaTeMaTUYeCKOM HayKH.

[Ipn wu3ydenun pasgena «BeposSTHOCTP U CTAaTUCTHKA» PACCMATPUBAIOTCS — pa3IMyYHBIC
MaTeMaTH4eCKUe MOJENH, TO3BOJSIONIUE U3MEPSITh U CPABHUBATH BEPOSTHOCTH PA3IUYHBIX COOBITHIA,
JIeNaTh BBIBOJIBI M IPOTHO3BL. DTOT MaTeprail HEOOX0 UM MPEKe BCero A (OpMUPOBAHUS Y YUAIIUXCS
(GYHKIIMOHATEHOW TPAMOTHOCTH — YMEHUSI BOCIIPUHUMATh M KPUTUYECKU aHATM3UPOBATH WH(OPMAIIHUIO,
MIPEJICTABICHHYI0 B PAa3NIUYHBIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX pealbHBIX
3aBucuMocTeil. K aTomy pasneny OTHOCATCS TakKe CBEJEHUS U3 JIOTMKH, KOMOWHATOPUKH U TEOPHH
rpadoB, 3HAYUTENHLHO BAPbUPYIOIINECS B 3aBUCUMOCTH OT THIIA IPOTPAMMBL.

I'eomerpuueckoe 00pa3oBaHHE WIPAaeT BAXKHYI POJb M B MPAKTUYECKOW, U B TyXOBHOU KU3HU
obmectBa. IlpakThueckas cToOpoHa CBs3aHa C CO3JaHHMEM M MPUMEHEHHEM HHCTPYMEHTapUs,



HEOOXO/JMMOTO  YEJIOBEKY B €ro MNPOAYKTHMBHOH JESITEIbHOCTH, JyXOBHas CTOpoHAa — C
MHTEIJUIEKTYaJIbHBIM Pa3BUTHEM YellOBeKa, (GOPMUPOBAHMEM XapaKTepa U 00IIel KyIbTYpHI.

be3 KOHKpETHBIX TI'€OMETPUYECKUX 3HAHWH 3aTpyJHEHbl BOCHPUATUE U HHTEPIpPETALUL
OKpYXKAoIero Mupa, Masno3hdexkTuBHA MOBCEIHEBHAS MPAKTUYECKas AeATeIbHOCTh. KaxioMy uenoBexy
B CBOEM JKM3HM NPUXOJUTCSA BBINOJHATH pacyérbl, BJIAJETh MPAKTUYECKUMHU MpuUEMaMH 6
reOMETPUYECKUX U3MEPEHUH M OCTPOCHHH, YUTaTh MHPOPMALIUIO, IPEICTABICHHYIO B BHJIE YEPTEXKEH,
COCTaBJISATh HECIIOKHBIE AJITOPUTMBI U JIp.

JUist )KU3HU B COBPEMEHHOM OOIIECTBE BKHBIM SBJISCTCS (POPMUPOBAHHE MAaTEMATUIECKOTO CTHIIS
MbIIUIeHUs.. OOBEKTHl MaTEMaTHYECKMX YMO3AKIIOUEHUH W TpaBWIIa UX KOHCTPYHPOBAHHS BCKPHIBAIOT
MEXaHHU3M JIOTMUECKHUX TOCTPOEHUH, BbIpaOAThIBAIOT yMEHHUs (POpMynIHpoBaTh, OOOCHOBBIBaTH M
JIOKa3bIBaTh CYXICHUS, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBIIIJICHHE. ['€OMeTpuu NpUHAAICKUT
Beaylas posib B (POPMHUPOBAHUHM AITOPUTMUYECKOIO MBILIUICHUS, Pa3BUTUH YMEHHMM JeicTBOBATH MO
3aJlaHHOMY anroput™my. B Xone pemieHus 3agady — OCHOBHOW y4eOHOH [€ATENIbHOCTHM Ha YpOKax
r€OMETPHUH — pPa3BUBAIOTCS TBOPUECKAs U MPHUKIaIHAs CTOPOHBI MBIIIIJICHUSI.

OOydeHue reoMeTpuu JAaéT BO3MOXKHOCTh pa3BUBaTh y YYaIIMXCS TOYHYIO, SKOHOMHYIO H
MH(QOPMATUBHYIO peyb, YMEHHE OTOMpaTh Haumbojee TMOAXOAAIIUE S3bIKOBbIEe (B YaCTHOCTH,
CUMBOJIMYECKUE, rpaQruecKre) CpeCcTBa.

['eomeTpuueckoe oOpa3oBaHUE BHOCUT CBOH BKJIaJ B (opMuUpoBaHUE OOIIEH KyJIbTYPhI YeIOBEKa.
Heo0xouMbIM KOMIIOHEHTOM 0O0IIeH KyJIbTypbl SIBIsieTCsl O0Ilee 3HAaKOMCTBO C METOJaMU IO3HAHUS
NeNUCTBUTENBHOCTH, IPEICTABICHNE O METOJIaX MAaTEMATHKH, UX OTIMYUAX OT METOJO0B €CTECTBEHHBIX U
I'YMaHHUTapHbIX HaYK, 00 0COOEHHOCTAX NPUMEHEHHS T€OMETPUU IS pEIeHHsI TPUKJIAAHBIX 3aa4.

W3yueHne reoMeTpun CriocoOCTBYET I3CTETUUYECKOMY BOCHUTAHUIO YEJIOBEKA, TOHUMAHUIO KPacOThI
U U3SIIEeCTBA MAaTEMATUYECKUX PACCYXKAECHUH, BOCHPUATHIO I€OMETPUYECKUX (OpM, YCBOEHHUIO HJEU
CUMMETPHH.

Hctopust pa3BUTUS FeOMETpUU JA€T BO3MOXKHOCTb MOMOJHUTH 3alac MUCTOPUKO-HAYYHBIX 3HAHHUM
LIKOJIBHUKOB, C(OPMHUpPOBATh Y HHUX HPEJCTABICHHS O TIE€OMETPUM KaK YacTh OOILIeuerIoBeYeCcKOu
KYJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMHM UCTOPUYECKHMHU BEXaMU BO3HMKHOBEHMS U Pa3BUTHUS TOH HayKu,
cynb0aMM  BEIMKUX OTKPBITHH, MMEHaMH JIIOJe, TBOPUBIIMX HAyKy, JOJDKHO BOWTH B
MHTEJUIEKTYaJIbHbIN 0arax KakJoro KyJabTYPHOT'O YeJIOBEKa.

CopneprkaHue reoMeTpuuecKkoro oopazoBaHus Gopmupyercs Ha ocHOBe DyHIaMEHTaIbHOIO siapa
LIKOJIBHOT'O MaTeMaTHuecKkoro oopazoBanus. OHO MPEICTaBIEHO B BUJE COBOKYITHOCTH COAEP)KAaTEIbHBIX
JUHUHA, pPACKpbIBAOUIMX HarmonHeHue @OyHJaMEeHTanbHOTO sjpa IIKOJBHOIO MAaTeMaTH4ecKOro
00pa30BaHus NPUMEHUTENILHO K CTapIlIeH MIKOJIE.

Ilnannpyembie pe3yibTaThl OCBOCHHUSI Kypca

Aﬂreﬁpm H HAYAJI MAaTEMAaTHYIE€CKOIo aHaJIn3a

ba3oBelil ypoBeHb

JUis  HCIONIb30BaHMsST B TOBCEIHEBHOW JKM3HU U 00ECHEYEeHUS BO3MOXKHOCTU YCIIEHIHOTO
NPOJOJDKEHUsT 00pa30BaHUs MO CHEUUATbHOCTSM, HE CBS3aHHBIM C MPUKIAJHBIM HCHOJIb30BAHUEM
MaTeMaTuku (1-if ypOBEHb IUIAHUPYEMBIX PpE3YJbTaTOB), BBITYCKHUK HAYYHTCH, a TaKKe MOJYYHT
BO3MOKHOCTb HAYYMTbCHA JJIS DPa3BUTUS MbIIUIEHUS (2- ypOBEeHb IIaHUPYEMBIX pe3yJbTaToB,
BBIJIEJIEHO KYPCHUBOM):

DJIEeMEHTBI TeOPUH MHOKECTB M MATEeMaTHYeCKOM JIOTUKH

— OnepupoBath' NOHATHAMH: KOHEYHOE MHOMKECTBO, OECKOHEYHOE MHOKECTBO, HYHCIIOBBIE

MHOXKECCTBA Ha KOOpIIPIH&THOfI HpHMOﬁ, OJICMCHT MHOKCCTBA, IOAMHOXKCECTBO, IICPECCUCHUC U
O6’LC,Z[I/IHCHI/IC MHOKECTB, OTPEC30K, HHTCPBAJI, NPOMENCYMOK C BLIKOJIOMOLL MOUKOZZ, zpagbuqecme



npeocmasieHue MHOXCeCma Ha KOOPOUHAMHOL NIOCKOCMU,

— NpoGepsAmb NPUHAOLEHCHOCT IJIeMEHMA MHONCECMEBY, 3A0AHHOMY ONUCAHUEM,

— HaXOIUTh NepeceueHHe M OOBbEIUHEHHE [IBYX, HECKOJIbKUX MHOXKECTB, IPEICTABICHHBIX
rpaduUecKy Ha YUCIOBOM NMPSMOH, Ha KOOPOUHAMHOU NIOCKOCMIU,

— CTPOUTH Ha YUCIOBOW MPSIMOH MOJIMHOXKECTBO YHCIOBOTO MHOYKECTBA, 33JaHHOE MPOCTEHITUMH
YCIIOBHSIMH;

— OIEpUPOBATh MOHATHAMHU: YTBEPXKICHUE (BHICKA3bIBAHKE), OTPHUIIAHUE YTBEPKACHUS, HICTHHHBIC
U JIO’)KHBIC YTBEPXKACHUS, CIIEICTBUE, YACTHBIN CITy4ail 0OIIeTo yTBEPKICHHUS, KOHTPIIPHUMED;

— pacmo3HaBaTh JIOKHBIE YTBEPXKACHUS, OIMIMOKH B pACCY)KICHUSAX, B TOM YHCIE C
MCTIOJIb30BAHUEM KOHTPIIPUMEPOB;

— NpPoBoOUMb OOKA3AMENbHBLE PACCYHCOCHUSL 0151 000CHOBAHUS UCTMUHHOCTU YIMBEPIHCOEHULI.

B noBceqHeBHO¥ KM3HU ¥ IPU U3YYEHHUH JPYTUX y4eOHbIX NMPeAMETOB:

— HCMOJIB30BaTh YMCIOBbIE MHOKECTBA Ha KOOPMHATHON MPSIMOI M HAa KOOPIMHATHOM MIJIOCKOCTH
IUTSL OTIMCAHMS PEATbHBIX IPOIIECCOB U SBJICHUH;

— TIPOBOAMTH JIOTHYECKHE, TOKA3aTEIbHbBIE PACCYKICHHS B CUTYallUsIX TIOBCEAHEBHOM JKU3HHU, IPU
peleHnn 3a1a49 U3 APYTUX MPEIMETOB.

[! 3nech u manee: Ha 1-M ypoBHE — 3HATh OINpeleeHHE MOHATHSA, YMETh MOSCHATH €r0 CMBICH,
WCTIOJIH30BATh TIOHSATHE U €TO CBOWCTBA MPH MPOBEICHUN PACCYKICHHUH, PEIICHUN 3a]1ay;

Ha 2-M YpOBHE — paclO3HaBaTh KOHKPETHBIE MPUMEPHI OOMIMX TOHATHHA MO XapaKTePHBIM
MpHU3HAKAM, BBITIOJNHATH JCHCTBUS B COOTBETCTBUU C OTPEACICHHWEM M TPOCTEHIINMHU CBOMCTBaMHU
MOHATHH, KOHKPETU3UPOBAThH PUMEpPaMH OOIIHE TIOHATHSL. |

Yucia ¥ BbIpaKeHUs

— OmnepupoBarh TOHATHSIMH: HATYpaJIbHOE M IEJI0E YHCIIO, JEIUMOCTh YHCEN, OOBIKHOBCHHAS

ApoOb, JecATUYHas JpoOb, pallMOHAIBHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, NMPUOIMKEHHOE 3HAUYEHHUE
qucia, 4acTh, 10JIs, OTHOIIEHHUE, IPOLIEHT, MaclITal;

— ONEepUpOBaTh MOHATHAMMU: JorapudM 4ucia, TPUTOHOMETPHUECKasi OKPYKHOCTb, paouanHas
rpagycHasi Mepa YIila, CHHYC, KOCHMHYC, TaHI€HC W KOTAHI'€HC YIVIOB, HUMEIOUIMX IPOU3BOJIBHYIO
BEJIMYMHY, YUCAA € U D;

— BBINOJIHATH apU(pMETUYECKHE AEUCTBUS C LEJIBIMU U PAlIMOHAIIBHBIMU YHUCIIAMH, COYETasi yCTHBIE
Y IIMCbMEHHbIE MPUEMBI, TPUMEHSS IIPU HEOOXOAUMOCTH BBIYMCIUTEIbHbBIE YCTPONUCTBA;

— CpPaBHUBATh pAlMOHAJIBHBIE YHCIIAa MEXIY COOOM; CpaBHUBATh C PAlMOHAIBHBIMU YHUCIAMU
3HA4YEeHUsl LENbIX CTENeHel 4uces, KOpHEH HaTypaJlbHOM CTENeHH M3 4ucell, Jorapu@moB dYucesl B
IIPOCTBIX CIIydasx;

— BBIIIOJIHATH HECIIOXKHBIE NTPE0OpPa30BaHUs YUCIIOBBIX BBIPAKEHHH, COAEPIKAIINX CTEIIEHU YHCE,
KOPHU W3 YHCEJ, JIoTapu(Mbl UUCEI; HAX0OUmsb 3HAYEHUs KOPHSA HAMYPATbHOU CMenenu, CmeneHu ¢
PAYUOHATIbHLIM ~ NOKAzamenem, J02apughma, UCnoNb3ys NHpU  HE0OXOOUMOCMU  8bIYUCTUMENbHbIE
ycmpoucmea;

— I0JIb30BaThCS OLICHKON U MPUKUIKOMN IIPU NPAKTUYECKUX PacuETax;

— u300pakaThb TOYKAMH Ha KOOPAMHATHOW MNpsIMOW IeJble M pPalMOHAJbHbIE 4YHCIA; Iielble
CTETEeHH YHuCell, KOPHU HaTypalbHOHN CTENEeHU U3 YuCell, JIOTapu(MBbl YMCEN B IPOCTHIX CIIydasx;

— BBINOJHATH HECJOXHbIE NPeoO0pa3oBaHUs LENbIX U JAPOOHO-PALMOHAIBHBIX OyKBEHHBIX
BBIPAKEHUMH;

— BBIPAXAThb B IIPOCTEMUIINX CIIy4asiX U3 PABEHCTBA OJHY IIEPEMEHHYIO UYepes3 IpYyrue;

— BBIYMCIIATH B MPOCTHIX CIydasX 3HAYCHHS YUCIOBBIX M OYKBEHHBIX BBIPKEHHM, OCYILECTBIISS
HE00X0IMMBbIE TIOJICTAHOBKH U TPpeoOpa3oBaHus;

— Npo6oOUMb NO U3EECHHbIM POPMYNAM U NPAGUIAM NPeodPa306anHusi OYKEEHHbIX GblPAICEHUL,



BKIOUAIOWUX CIMENeHU, KOPHU, T02apU@dmbl U mpueoHoMempuieckue hopmyvl,

— HAX00UmMb 3HAYEHUS HYUCLO8bIX U OVKBEHHbIX BbIPANCEHUL, OCYWeCmensas Heo0Xooumbie
NOOCMAHOBKU U NPeodPa308aHuUs;

— U300pakaTh CXeMaTHYECKHU YTOJI, BEIMYMHA KOTOPOTO BhIPAXKEHA B Tpajycax WK paoudaHax;

— OIICHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHTCHCA, KOTAHT€HCAa KOHKPETHBIX YIJIOB; UCNOIb308AMb
npu peweHuu 3a0ay maoIuyHvle 3HA4eHUs MpUeOHOMEeMpPUYECKUX QYHKYULL Y2108,

— BbINOIHAMb NEPEeBO0 GEIUYUHDL Yeld U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noBceHeBHO¥ KM3HU M IPU U3YyYEHHUH JPYTUX Y4eOHbIX NMPEAMETOB:

— BBINOJIHATD JCHCTBHUS C YHCIOBBIMH JAHHBIMH ITPH PEIICHUH 3a/1a4 MPAKTHUECKOTO XapakTepa u
3004y U3 paziuuHblx obnacmerl 3HaAHUU, VCTIONB3YS TPH HEOOXOJUMOCTH CIIPABOYHBIC MaTepHAIBI U
BBIYHCIIUTENIbHBIC YCTPOCTBA;

— COOTHOCHTH pealibHbIe BEJIMYHHBI, XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MHpa C HX
KOHKPETHBIMU YHCIIOBBIMU 3HAUCHHUSIMH,

— HCIOJb30BaTh METOMABI OKPYIJICHHS W TPUKHIKHA TIPU PEIICHHH MPAKTHUYECKUX 3aaad
MMOBCEIHEBHOMN JKU3HU;

— OYeHUuBamv, CPAGHUBAMb U UCNOIL308AMb NPU PEUleHUU NPAKMU4eckux 3a0ay Yuciogvle
3HAYEHUsI PeANbHbIX 8ETUYUH, KOHKDEMHble YUCTI08ble XAPAKMEPUCUKU 00BEKMO8 OKPYHCAIouje2o Mupd.

YpaBHeHUs] M HEPABEHCTBA

— Pemrate MHelHBIE ypaBHEHNS U HEPABEHCTBA, KBAIPaTHBIC YPAaBHECHUS;

— pelath JorapudMuUUecKye U NokasaTebHble ypaBHeHus Buaa log, (bx + ¢) =d, a®™*¢ = d (rne
d MOXHO TIpE/ICTaBUTh B BUJIE CTCTICHH C OCHOBAHUEM () M HepaBEHCTBa BUa log. x < d, a™x < d (rae d
MO>KHO TIPEJICTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM a);

— MPHUBOAMTH HECKOJBKO MPUMEPOB KOPHEH TPUTOHOMETPUIECKOTO YpaBHEHUS BUA Sin X = d, COS
X =a, tg X = a, ctg x = a, TAe a — TaOIMYHOE 3HAYEHHE COOTBETCTBYIOIICH TPHUTOHOMETPHUCCKOU
byHKINH;

— pewams HeCL0JHCHbLe PAayuUoOHAIbHYLE, noKazamesnbHble, Joeapugmuueckue,
MPUSOHOMEeMpU4ecKue YPAGHEHUs, HePABEeHCMEAd U UX CUCHeMbl, npocmeluiue UppPayuoOHaIbHbLe
VDaBHeHUs U HEPABEHCMEBA,

— UCNONL3068aMb MEeMOObl PeuleHls YPAGHEeHUIL: npugedenue K Udy «npou3gedeHue pasHo HyIo»
UIU «YACTHOE PABHO HYJII0Y, 3AMEHA NePEMEHHbIX,

— UCNONBL308AMb MEMOO UHMEPBALO8 OISl PeUleHUsI HEPABEHCNE,

— UCNONBL308aMb pahuyecKull Memoo Oisi NPUOIUNCEHHO2O PEUeHUs. YPABHEHULL U HePABEHCME,;

—  uzobpadicamv  HA  MPUSOHOMEMPUYECKOU  OKPYICHOCMU — MHONCECHBO  pDeueHull
MPUSOHOMEMPUUECKUX YPAGHEHUL U HEPABEHCMS.

B noBceqHeBHO¥ *KM3HU ¥ TPU U3YYEHHUH JIPYTUX y4eOHbIX MPEIMETOB:

— COCTaBJIATh M pellaTh ypPaBHEHUS, CUCTEMbl YPaBHEHHH U HepageHcmea TPU PEUICHUU
HECJIOKHBIX MPAKTHUUECKHUX 33134 U 3a0ay U3 Opy2ux y4eoHvlx npeomemos;

— UCNONIb306AMb YPAGHEHUSL U HEPAGEHCMEA O/l NOCMPOCHUS U UCCIe008AHUSL NPOCHEUUUX
MAMEMAMUYECKUX MOOeNel PeaibHbIX CUMYayull Wik NPUKIAOHbIX 3a0a4;

— yMemb UHMePNPemuposams NOJLYYEHHbLI NPU PeUleHUU YPAGHEeHUS], HEPABEHCMBA ULU CUCTIEeMbl
pesyibmam, OYeHUugamv €20 Nnpasoonoo0odue 6 KOHMeKCme 3A0AHHOU pPeaibHOl CUmyayuu uiu
NPUKIAOHOU 3A0aYl.

DyHKUUH

— OrnepupoBaTh MOHATUSAMH: 3aBUCUMOCTb BEJTMYUH, (YHKIHS, apryMEHT W 3HadeHue (QyHKIUH,
00J1aCTh ONpe/IeNeHns] U MHOXKECTBO 3HaYeHUN (PyHKIMH, rpaduK 3aBUCUMOCTH, Tpapuk GyHKLIUU, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHHe M YyObIBaHME (QYHKIMM Ha YHCIOBOM



NPOMEXYTKe, HauOoJyiblliee W HAaWUMEHbIIee 3HA4YeHUs (YHKIMM HA YHCIOBOM IPOMEXKYTKE,
nepuoandeckas QyHKUUS, IEPUO, YEMHAA U HeUEMHAsA PYHKYUU,

— OTIepUPOBATH MOHATUAMMU: MpsiMast 1 00paTHas MPONOPIIMOHAIBHOCTD, INHEWHAs, KBaApaTUYHas,
norapupMUUecKas ¥ nokasaTenbHas QyHKIMU, TPUTOHOMETPUYECKUE (PYHKIUH;

— pacmno3HaBaTh rpagukd (QYHKIHA NPSIMON M OOpaTHOW MPOMOPIUOHAILHOCTH, JUHEHHON,
KBaJIpaTUYHOM, JJOrapu(pMUUECKOH, TOKa3aTeIbHOW U TPUTOHOMETPUYECKUX (DYHKIUN U COOTHOCUTH UX C
(dbopmynaMu, KOTOPEIMH OHHU 33/IaHBI;

— HAXOJUTh 10 rpaduKy NprOTKEHHO 3HaUCHUS (PYHKIMH B 3a/JaHHBIX TOYKAX;

— ompeAensaTh Mo Tpaguky cBoiicTBa (GYHKUMH (HYIHM, TPOMEKYTKHM 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HaOOJIbIITE U HAUMEHBIIINE 3HAUYEHUS U T. 11.);

— CTpPOUTh JCKU3 rpaduka (YHKIHUH, YIOBJIECTBOPSIOUIEH NpUBEAEHHOMY HaOOpy YCIOBUMI
(MpoMeXyTKH BO3pacTaHUsl U yObIBaHMSI, 3HaUeHHE (DYHKIUU B 3a/laHHOM TOYKE, TOUKU IKCTPEMYMOB,
acumMnmomol, Hyau QYHKYyuu u m. 0.);

— onpedensims 3HaAYeHUe GYHKYUU NO 3HAYEHUI0 ap2yMeHmda Npu paziudHblX cnocobax 3a0anus
dynryuu;

— cmpoumv 2paghuKu u3y4eHHuIX QYHKYULL,

— pewiams YpasHeHus, npocmeuuiue CUCmeMvl YPAGHEHULl, UCNONb3Y CBOUCMBA (DYHKYUU U UX
epaghuxu.

B noBceaHEeBHOI KU3HM U NIPU M3YYEHUH JAPYTUX Y4eOHBIX PEIMETOB:

— ONpeAeNaTh Mo TpadukaM u UCHOIL308aMb O]l peuleHUss NPUKIAOHbIX 3a0ay CBOWCTBA
pEaIbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOoNbIIME U HAUMEHBIIME 3HAYCHHS, MPOMEKYTKU
BO3pacTaHusi M yObIBaHUS, MNPOMEXKYTKHM 3HAKONOCTOSHCTBA, dCUMMMOMbL, TEpUoa Hu T. IL.),
WHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOU CUTYalIUH;

— onpedenamv no 2pagukam npocmevuiue Xapakmepucmuky nepuoouyecKuUx mnpoyeccos 8
ouono2uU, IKOHOMUKe, MY3blKe, PAOUOCEA3U U M. N. (AMIAUMYOd, NepUoo U m. n.).

DJieMeHThl MaTeMATHYeCKOIr0 aHAIU3a

— OrnepupoBaTh MOHATUSAMU: MPOU3BOAHAS (PYHKIMU B TOUYKE, KacaTelbHas K Tpaduky QyHKINU,
MpOU3BOIHAS (DYHKIIHH;

— OMpeNeNaTh 3HAYCHHE MPOU3BOAHON (QPYHKUMHM B TOYKE IO H300paKEHHUIO KacaTeIbHOM K
rpaduKy, MpOBEIEHHON B TOU TOUKE;

— BbIYUCTIAMb NPOU3BOOHYIO OOHOUNEHA, MHO20UIEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
@DyHKyuil;

— GLIYUCTIAMb NPOU3BOOHBLE IIEMEHMAPHBIX QYHKYUL U UX KOMOUHAYUL, UCNONIb3YSA CNPABOYHblE
mamepuansl,

— peluaTh HECIOXXKHbIE 3a/layd Ha MPUMEHEHUE CBA3U MEXAY MPOMEXKYTKAMHU MOHOTOHHOCTH M
TOYKaMHU dKcTpeMyMa (GYHKIHH, C OJHOW CTOPOHBI, U MPOMEKYTKAMHU 3HAKOIOCTOSHCTBA U HYJISAMHU
IIPOU3BOIHOM ATON (PYHKIIMH — C APYTOM;

— uccredosams QYHKYUU HA MOHOMOHHOCMb, HAXOOUMb HAUOONbUIUE U HAUMEHbUIUe 3HAYEHUs
@yHKYyull, cmpoumv 2paguKu MHO20UIEHO8 U NPOCMbIX PAYUOHANbHBLIX (DYHKYUL C UCNOIb30GAHUEM
annapama mamemamuyecko20 aHauu3d.

B noBcegHeBHOM KU3HM M NIPH U3YYCHHH APYTUX Y4eOHBIX IPEAMETOB:

— TOJB3YSCh IpauKaMu, CPAaBHUBATh CKOPOCTH BO3pacTaHUs (POCTa, MOBBILICHUS, YBETUUYECHUS U
T. 1.) WX CKOPOCTH YOBbIBaHMS (TaJ€HHsI, CHIKEHHUS, YMEHBUIEHHS W T. I.) BEJIMYUH B pEabHBIX
rporeccax;

— COOTHOCHUTH Tpa(UKH peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH C MX OIMUCAHUSIMH, BKIIOYAIOIUMHU
XapaKTepUCTUKU CKOPOCTH U3MEHEeHUs (OBICTPBIM POCT, IUIABHOE MOHMUKEHHUE U T. I1.);



— WCTOJIb30BaTh IpaMKN PEaNbHBIX MPOLECCOB sl PEIICHHs] HECIOKHBIX MPUKIAIHBIX 33134, B
TOM YHCJI€ OTIPEEIISS M0 rpauKy CKOPOCTh X0/a IMpoliecca;

— pewams npuKiaouvie 3a0a4u U3 OUoIocUY, QU3UKU, XUMUU, IKOHOMUKU U OpYeUX npeomemos,
CBA3AHHbIE C UCCNIe008AHUEM XAPAKMEPUCMUK DPealbHbIX NpOYecco8, HAXOMCOeHUeM HAUOOIbUUX U
HAUMEHbUUX 3HAYEHUU, CKOPOCU U YCKOPEHUsL U M. N., UHMEPNPemuposams noyyeHHble pe3)ibmamsl.

CTaTHCTHKA ¥ TeOpUs BEPOSITHOCTEH, JJOrMKAa U KOMOUHATOPHKA

— OmnepupoBaTb OCHOBHBIMM ONMCATEIbHBIMU XapaKTEPUCTHKAMHU UYUCIOBOrO Habopa: cpeaHee

apudmeTnyeckoe, MeraHa, HanOOJIbIIIee U HAMMCHbIIISE 3HAUCHNS,

— OIEepPHPOBATh TOHATHSAMHU: YaCTOTAa M BEPOSTHOCTh COOBITHS, CIYYalHBIH BBIOOP, OMBITHI C
PaBHOBO3MOKHBIMH JIECMEHTAPHBIMU COOBITHSIMH;

— BBIYHCIIATH BEPOSTHOCTH COOBITHI Ha OCHOBE TOICUETA YK CIIa UCXO/IOB;

—  umemb npedcmasienue: 0O OUCKDEMHbIX U HENPEpPbl6HLIX CAYYAUHLIX — BEIUYUHAX U
PacnpeoeneHusx, 0 He3A8UCUMOCTU CIYYAUHBIX 8EIUYUH, O MAMEMAMUYECKOM ONCUOAHUU U OUCNepCUU
CLYYAUHBIX BEIUYUH, O HOPMATLHOM pacnpedeseHul U NPUMEPAx HOPMAIbHO PACNPEOeNEHHbIX CIYYAUHBIX
BeNUYUH,

— NOHUMAMb CYMb 3AKOHA OONLUUX YUCEN U 8bIOOPOUHO20 MEMO0a USMEPEHUSI BEPOAMHOCMEN, —
umemsb npeocmasieHue 00 YCI08HOU 8ePOSIMHOCIIU U O NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8 PeuleHuUl
3a0ay;

— umemsb npedcmasienue 0 BaANCHbIX YACMHBIX UOAX PACIpedeNeHUl U NPUMEHAMb UX 6 pelleHUU
3a0ay;

— umems npedcmasienue 0 KOpperayuu CIy4aiHblx 6eIU4UH, O TUHEUHOU pecpeccuu.

B noBceqHeBHO# )KM3HH M TPU U3YYEHHUU IPYTUX NPeAMETOB:

— OIICHHMBATh, CPABHUBATh M BBIYUCIATH B MPOCTHIX CIy4asiX BEPOSTHOCTH COOBITHI B pealbHOU
KHU3HU;

— YHUTaTh, CONOCTABIIATH, CPABHUBATh, MHTEPIPETHPOBATH B MPOCTHIX CIIyYasx peallbHbIC JTaHHBIC,
MPEJCTAaBICHHBIC B BUJIE TAOUII, JHAarpamMm, TpaduKOB;

— 8bIOUPAMb NOOX0OAUUE MEMOObL NPEOCMABIeHUs U 0OPAOOMKU OAHHBIX,

— yMemb peuiamb HeCl0JdCHble 3a0adi HA NpUMeHeHue 3aKOHA OONbUUX YUcel 6 COYUOLO2Ul,
cmpaxosanui, 30pagooxpanenul, obecneueHuu 6e30nacHOCMU HACEeNIeHUs 8 YPE38bIYATIHBIX CUMYAYUSIX.

TekcroBble 3a1a4u

— Pemrate HecJIOXKHBIC TEKCTOBBIC 3a/1a4H PA3HBIX TUIIOB, peluams 3a0aiu PA3HbIX MUnos, 8 mom
yucie 3a0ayu NOGbIULEHHOU MPYOHOCIU,

— bIOUPAMb ONMUMATLHBLIL MEMOO PEULeHUs. 3a0aYU, PACCMAMPUBAS PA3IUYHbLE MEMOObl,

— aHaJIM3WpOBATh YCJOBHE 3aJlaud, CTPOUTH Ui €€ pEUICHHS MAaTeMaTHYECKYH0 MOJICb,
npo8ooUMb 00Ka3ameibHble PACCYHCOCHUSL,

— TIOHMMATh W WCIOJIb30BaTh ISl PEHICHUs 3aJa4d MWH()OPMAILUIO, TPEACTABICHHYIO B BUJIC
TEKCTOBOM M CUMBOJIbHOM 3aMUCH, CXeM, Ta0JIUIl, IMarpaMm, rpaukoB, PUCYHKOB;

— JIeHICTBOBATH 0 ATOPUTMY, COJEPKAIIEMYCs B YCTIOBUU 33/1a4H;

— HCIIOJIb30BaTh JIOTHYECKHUE PACCYKJICHUS MIPH PEIlICHUH 3a]1auu;

— paboTaTh ¢ U3OBITOYHBIMH YCIOBUSIMU, BBIOMpasi U3 Bcel MHPOpMAIMK JaHHBIE, HEOOXOIUMBIE
JUIS PEIIeHUs 3a/1auH;

— OCYIIECTBIIATh HECIOXHBIA MepeOop BO3MOXKHBIX PEIICHUH, BRIOUPAst U3 HUX ONTUMATbHOE TIO
KpUTEpUIM, CHOPMYIUPOBAHHBIM B YCIOBHH;

— aHaJIM3UpOBaTh W HHTEPIPETUPOBATH MOJyYEHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3a/ayH,
BBIOMPATH PEIICHHs], He IPOTUBOPEYAIINE KOHTEKCTY;

— pemiaTth 3aa4u Ha Pacy€T CTOMMOCTH MOKYIOK, YCIIYT, TOE€30K U T. IL.;



— pemath HECJIOXHBIC 3a/JayH, CBS3aHHBIC C JIOJIEBBIM YYacTHEM BO BIIAJICHHH (PHPMOA,
MPEANPUATHEM, HEJBUKHUMOCTBIO;

— pemiath 3aJayd Ha TPOCTHIE MPOIEHTHI (CHCTEMBI CKHJIOK, KOMHCCHH) W HA BBIYHUCIICHHE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXEMaX BKIIAJ0B, KPEAUTOB U UIIOTEK;

— pemath NPAKTHYECKUE 3a/adyd, TPEOYIONINE WCIOJIL30BaHUS OTPHUIATCIIBHBIX YHUCEN: Ha
OTIpe/IeIICHUE TEMIICPATypPhI, ITOJIOKCHHUS HA BPEMEHHOM OCH (JI0 HaIIeH dpbI ¥ TIOCHe), TITyOUHBI/BBICOTHI,
Ha JIBIDKCHUE JCHEKHBIX CPEICTB (MIPUXO/PacXo) U T. II.;

— WCIIOJB30BaTh MOHATHE MacmTada Ui HAXOXKIACHHS PACCTOSHUW W JJIMH Ha KapTax, IUIaHax
MECTHOCTH, TUIaHAX MMOMEIICHUH, BBIKPOIKaX, Ipu paboTe Ha KOMITBIOTEPE H T. II,

— pewiams 3a0ayu, mpedyouue nepedbopa 8apuanmos, NPOEepKU YCio8ull, 8b100pa ONMUMATLHOO
pesyrbmama

— QHANU3UPOBAMb U UHMEPNPEMUPOBATY Pe3VIbIMaAmbl 6 KOHMeEKCme YCI08Usl 3a0ayu, 8bloupamy
peuwienus, He npomugopedaujue KOHMeKcmy;,

— nepesooumv Npu peuleHuu 3a0ayu uHGopmayuro u3 00HoU Gopmel 6 Opyeyl0, UCHONL3YS NPU
He0OX00UMOCmu cxembvl, mabauybsl, epaguku, OUAcPammbi.

HcTopusi M MeTOIbI MATEMATHKH

— OnuceIBaTh OTIEIBHBIC BBIIAIONIAECS PE3YNIbTAThI, MOJTYICHHBIC B X0J/I€ PA3BUTHUS MaTEMaTHUKH
KaK HayKH;

— 3HaTh TMPUMEPHl MAaTEMaTUYECKUX OTKPBHITUA W WX aBTOPOB B CBSA3M C OTEUYECTBEHHOU M
BCEMUPHOW HCTOpUEH; npedcmasisims 6KIAO 8bl0AIOWUXCA MAMEMAMUKOE 8 PA38UmMue Mamemamuxu u
UHBIX HAYUYHBIX obnacmell;

— MOHUMATh POJIb MaTEMAaTUKH B pa3BuTuu Poccuu;

— TpPUMEHATHh M3BECTHbIE METOABI MPU pEHIeHHMH CTAHJAPTHBIX U  HeCmAaHOapmHbuIX
MaTeMaTHYeCKUX  3a/ay; UCHOIb306AMb  OCHOBHble  MemoObl  00KA3amenbCcmed,  Npo8oOUNb
00KA3aMeNbCmMeo U 8bINOIHAMb ONPOBEPHCEHUE,

— 3aMmedaTh M XapaKTepU30BaTh MaTeMaTHYeCKHE 3aKOHOMEpPHOCTH B  OKpYyKarolen
NEUCTBUTENBHOCTU U HA UX OCHOBE XAPAKMEPU308AMb KPACOM) U COBEPULEHCINEO OKPYIHCAIOWe20 MUpa, d
maxoice Npou38e0eHull UCKYccmaeda,

—  NpuMeHAmb npocmetliuiue NpocpaAMMHble CPeoCcmed U  INeKMPOHHO-KOMMYHUKAYUOHHDbLE
cucmemvl NpuU peuleHuy MamemamuyecKux 3a0ad.

IlinanupyemMbie pe3yJabTaThbl 0CBOeHHsI Kypca ['eomeTpus

Ba3oBblii ypoBeHb

Jlis  uCnonib30BaHUs B TOBCEJHEBHOM IKM3HU M OO0ecleyeHUs BO3MOXKHOCTU YCIHEIIHOTO
MPOJIOJKEHHUST O00pa30BaHMs MO CHEIHATBHOCTSIM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJIb30BAHUEM
MateMaTHUKu (l-i ypOBEHb MIIAHUPYEMBIX PE3yJbTATOB), BBIMYCKHHUK HAYYHMTCSH, a TaKXkKe MOJYyYHT
BO3MOKHOCTh HAYYHMTbCHl JUIsI Pa3BUTHS MBINUICHUA (2-i1 ypOBEeHb IMIIAHUPYEMBIX pPE3yJIbTaTOB,
BBIJICIIEHO KYPCUBOM):

I'eomerpus

— OIEpUPOBaTh MOHATHAMM: TOUKa, NMpsAMasi, IIIOCKOCTb, MapajuIeIbHOCTh U MEePIEHIUKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIE€ BHUJBl MHOTOTPAHHUKOB (TpU3Ma, MUPAMUAA, MPSAMOYTOJbHBIN
napajuienienunen, Kyo) u Ten BpaileHus (KOHyC, UUIUHIAP, cepa U 1miap), grademv CMAHOAPMHOLL
Kaaccuguxayuel npocmpancmeeHnvlx Guayp (nupamuowl, npusmsl, Napaieienunedsl),

— wu300paxarb u3yyaemble GUTYppl OT PYKM M C MPUMEHEHHEM TMPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB;



— nenath (BBIHOCHBIC) TUIOCKHE YEPTEXkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY,
cOOKy, CHU3Y; Cmpoums cedeHusi MHO202PAHHUKOS;

— WU3BJCKaTb, UHMEPNpemuposams u npeobpasoevieams WHOOPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMETPHYECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX;

— ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHEN 8 NPOCPAHCEE;,

— NpUMeHATh TeopeMy [Iudaropa mpu BEIYUCICHIH 3JIEMEHTOB CTEPEOMETPUUICCKUX (DUTYD;

— HAXOJHUTh O0BEMBI M TUIONIAJIN TMOBEPXHOCTCH MPOCTEHININX MHOTOTPAHHHUKOB, TEJl BPAICHHSI,
TEOMETPUYCCKUX TEJl C MPUMEHEHHEM (popMyIr;

— BLIYUCTIAMb PACCMOSAHUSA U Y2lbl 8 NPOCMPAHCIEE;

— NpuMeHamsb 2eomempuyieckue Gakmol 018 peuteHus 3a0ad, NPeonolazarwux HeCKoabKo Uazos
peweHus, eciu Ycio8us NpUMeHenUs 3a0ambl 6 I8HOU hopme;

— peuamsv 3a0auy Ha HAXOHCOeHUe 2eOMeMPULEeCKUX BeTUYUH NO 00PA3YAM U ATICOPUMMAM,

— hopmynuposams ceoticmea u npusHaxu ueyp,

— 00KA3bI8AMb 2e0MempudecKue YmeepHcOeHus.

B noBceaHeBHOIM KU3HHM ¥ MPH U3YYEHUH APYTUX MPeIMETOB:

— COOTHOCHTH a0CTpPaKTHBIC T€OMETPHUYCCKHE IMOHATHUS W (DAKThl C PEATHHBIMH JKU3HCHHBIMH
00BEKTaMU M CHTYAIIHSIMH,

— WCIIOJIB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUSCKUAX (UTYp JUTSI PEIICHUS THITOBBIX
3aJ1a4 MPaKTHIECKOTO COICPIKAHMS,

— COOTHOCHTB TUTOIIAM TOBEPXHOCTEH TEJ OJMHAKOBOW (POPMBI pa3IMIHOTO pa3Mepa;

— COOTHOCHTB 00BEMBI COCYIOB OJTMHAKOBOH (POPMBI Pa3IMIHOTO pa3Mepa;

— olleHuBaTh (HOPMY TPAaBUIHPHOTO MHOTOTPAHHHKA IOCIE CIWJIOB, CPE30B U T. M. (ONPEAENITh
KOJIMYECTBO BEPIINH, pEOep 1 rpaHell MOITy4IeHHBIX MHOTOTPAHHUKOB);

—  UCNONBL3068AMb  CEOUCMBA 2eOMEMPUYECKUX Queyp 018 peuteHuss 3a0ay NpaKmuieckKo2o
Xapaxmepa u 3a0ay u3 opyeux ooiacmeri 3HAHULL.

BeKTopbI M KOOPIMHATHI B MPOCTPAHCTBE

— OnepupoBaTh MOHATUSAMHE: JCKAPTOBBI KOOPJMHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yroll MEXKIY BEKTOPAMH, CKAISIPHOE IPOU3BEICHUE
BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI;

— HaXOJUTh KOOPJHMHATHI BEPUIMH Ky0a M TPSIMOYrOJBHOTO MapauICICIUIea, pAcCmosHue
MeHCOy 08YMsL MOUKAMU,

— HaXOJUTh CyMMY BEKTOPOB M MPOU3BEICHUE BEKTOpAa HAa YHCIIO, Y20l MeHCOY GeKMOpaMu,
CKAnApHOe npoussederue, packiaobléanmv 6eKMOp N0 O8YM HEKOJIUHEAPHbIM 8EKIMOPAM,

— 3a0a6amv NJIOCKOCMb YPAGHEHUEeM 8 0eKapmOoBoll cucmeme KOOpOuHam,

— peuiams npocmeniuiue 3a0a4u 66e0eHUEM 8eKMOPHO20 basuca.

Hcropusi m MeTOIbI MATEMATHKH

— OnuceIBaTh OTAETBHBIC BBIIAIONINECS PE3Y/IbTAThl, MOTYYCHHBIE B X0J/I€ Pa3BUTHUS MAaTEMaTHUKH

KaK HayKu;

— 3HaTh IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITHUA M UX aBTOPOB B CBA3U C OTEYECTBEHHOU M
BCEMHUPHOM UCTOpUEHN; npedcmasnims 6KIAO 8bI0AIOWUXCA MAMEMAMUKOS 8 PA3GUmMue Mamemamuky u
UHBIX HAYYHBIX obnacmel;

— IOHMMATh POJIb MATEMATUKU B pa3BuTuu Poccuu;

— TMpPHUMEHATh M3BECTHbIE METOJbl MpPU PEUICHUH CTaHJIAPTHBIX W HeCMmaHOapmHuIX
MaTeMaTU4eCKUX  3a7ad; UCHOb308aMb  OCHOBHble — Memoobl  0OKA3amenbCcmed,  nposooumb
00Ka3amenbCmeo U 8bINONHAMb ONPOBEPICEHUE;



— 3aMeyaTb M XapaKTEepU30BaTb MAaTeMaTHYECKHUE 3aKOHOMEPHOCTH B  OKpYXKaIOIIeH
JNEUCTBUTENBHOCTU U HA UX OCHOBE XAPAKMEPU306amsb KPACOMY U COBEPULEHCINEO OKPYICAIOWE20 Mupd, a
Makaice npouzeedenuti UCKYCcmed,

—  NpuUMeHAmMb npocmelue NpPocpamMMHvle Cpeocmea U  INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl Npu peuteHuy MamemMamuyecKux 3a0ay.

Conep:xkanne yueOHOro npeamera «MaremaTuka
AJITEBPA
9J1eMEHTDI TCOPHUU MHOKECTB U MaTeMaTHYeCKOM JOTMKH
Koneunoe MHOXECCTBO, OJJICMCHT MHOXECTBA, ITOJIMHOKCCTBO, IICPECCCUCHUC U 06”I)€I[I/IH€HI/IG

MHOJKECTB, YHMCJIOBBIE MHOECTBAa Ha KOOPIAMHATHOM NPSMOM, OTPE30K, HWHTEPBAN, HPOMENCYMOK C
8bIKOJIOMOLL MOYKOU, 2paguueckoe npeocmasieHue MHONCECm8 Ha KOOPOUHAMHOU NAOCKOCHU.
YTBepxkaeHue (BBICKA3bIBAHUE), OTPUIIAHUE YTBEPXKICHHUS, UCTUHHBIC U JIOXKHBIC YTBEPIKICHHS,
CJIEJICTBHE, YaCTHBIN CIIy4ail OOIIETro yTBEPKACHUS, KOHTPIIPUMED, JOKA3ATEIbCTBO.
Yucjaa ¥ BoIpaskeHus

Kopens n-it ctenienu u ero cBoictBa. [lonamue npedena uucnogoti nocredogamenbHocmu. CTETIEHb
C JCWCTBUTEIBHBIM MOKAa3aTeJleM, CBOMCTBA CTENEHU. [[eHCTBHA C KOPHAMHU HATypaJbHOM CTENEHH M3
YHCel, MONHCOeCmBeHHble NPeodPA308AHUS BbLIPANCEHUN, KIIOUAIOUUX CIMENneHU U KOPHU.

Jlorapudm uwncna. JlecaTuuHble W HaTypajibHble sorapudmel. Yucro e. Jlorapupmuyeckue
ToxecTBa. JlelicTBus ¢ torapudmMamMu YUCeN; npocmeliuiue npeodpas08aHus 8blPA’CEHUL, BKIIOUAIOUSUX
Jnozapughmul.

N3o0paxenne Ha YMCIOBOM MPSIMOM IEJBIX U PAIMOHAIBHBIX YHCEN, KOPHEH HaTypaJIbHOW CTETICHU
W3 YHCeII, JIOTapu(MOB YHCEIL.

Tpuronomerpudeckass OKpyKHOCTb, paouannas mepa yena. CUHyC, KOCUHYC, TAHT€HC, KOMAHEHC
IIPOU3BOJILHOTO yria. OCHOBHO€ TPUTOHOMETPHUYECKOE TOMKIECTBO M CIECACTBHA M3 HETO. 3HAYCHHS
TpUroHOMeTpudecKkux GyHkiun s yrio 0°, 30°, 45°, 60°, 90°, 180°, 270° (1 panuaHHON CEpHI YIIIOB).

@dopMyiibl IPUBEICHUS, CII0KEHUS, (POPMYIIbI ABOMHOIO U MOJOBUHHOTO YyIJIa.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHus ¢ ojHOU nepemeHHo#. [Ipocreiimme nppanroHansHeie ypaBHeHus. Jlorapudmuueckne
Y TIOKa3aTeJbHbIe YpaBHEHUA BuUaA log. (bx + ¢) = d, a R (rme d MOXXHO TIpEICTaBUTh B BHJIC
CTEIIEHN C OCHOBAHHWEM «) W HepaBeHCTBA BHuaA log, X < d, a™x < d (rae d MOXHO NPEJICTaBUTh B BUJIC
CTENIEHU C OCHOBAHUEM @);

Hecnooicuvie  payuonanvuvie, noxazameivbHvle,  Jjlo2apugmuyeckue,  mpueoOHOMempuyecKue
YpaeHenusl, HepageHCcmea U Ux CUCmemvl, npocmetuiue UppayuoHaibHvle YPasHeHus U HepageHcmaa.

Memoo unmepsanos. I paghuueckue memoovl peuienus ypasHeHull U HepaseHCcms.

Pewenue ypasnenuii u nepasencms, cooepicaujux nepemenHyio noo 3HaKkom MoOoyis.

Ypasnenus, cucmemsl ypagnenuii ¢ napamempom.

DyHKUUH

[Tonstne Qynxuuu. Hymu  QyHKIMK, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb.
HauOounbiiee u HauMeHblee 3HadeHus GyHkuu. Ilepuoauunocts GyHkuuu. Yémuocmo u neuémuocmo
@yHKyu.

CrenenHas, mokazaTenbHas U Jorapupmudeckne (QpyHKIMU; UX cBoWcTBa U Tpaduku. CrnoowcHsie
@yHKyUU.

Tpuronomerpuueckue GyHKIHH Y = COS X, Y = sin X, Yy = tg X. Qyuxyus y = ctg x.

CpoiicTBa ¥ rpaduKi TPUTOHOMETPUUYECKUX QYHKIUH. APKKOCUHYC, APKCUHYC, APKMAH2EHC YUCIA,



apkkomanzenc yucia. Obpammuvie mpuzonomempuiecKue QyHKYuu, ux ceolcmea u cpapuxu.

IIpeobpasosanusa epagukos ¢ynkyuii: coueu 6001b KOOPOUHAMHBIX OCel, PACMAdNCeHUue U
colcamue, CUMMeMpPUs OMHOCUMENbHO KOOPOUHAMHBIX Ocell U Hayana koopounam. Ipaghuxu e3aumuo
00pammubIX yHKYUU.

DJIeMEHThI MATEeMaTHY€eCKOr0 aHAIN3a

[IpomsBomnass ¢ynkumm B Touke. KacarenpHas k rpaduky ¢yakuoun. [eomerpudeckuii u

¢u3nveckuii cMbIcT Tpou3BoAHOW. IIpom3BonmHbIe 3nMeMeHTapHbIX (yHKUWA. IlpowsBogHas CymMBl,
MPOU3BEIICHUS, YACMHO20, TBYX (DYHKITHIA.

Bmopas npouzeoonas, eé ceomempuueckuii u pusuyecKuti cmuici.

[Tonsatue o HenpephlBHBIX (GYHKIUAX. Touyku dKCTpemyma (MakCUMyMa W MHUHHMYMA).
WccnenoBanue »sneMeHTapHbIX (YHKIMM Ha TOYKM SKCTPEMyMa, HaxOXKIEHHE HauOOoJIbLIEro Hu
HaWMEHBIIIETO 3HAYEHUW (YHKIMK C TOMOIIBI0 TPOU3BOAHOU. [locmpoenue epaguxos @yHxyul c
NOMOUbIO NPOU3800HbIX. [Ipumenenue npouseo0HoU npu peulenuu 3a0a4.

Ilepsoobpasnas. Ilepeoobpasuvie snemenmapnvix gyuxkyui. Ilnowads Kpugorunelinol mpaneyuu.
@opmyna Heromona—/leubnuya. Onpedenénuviii unmezpan. Beiyucnenue niowadeu niockux ¢gueyp u
00bEM06 meil 8paujeHusi ¢ NOMOWubI0 UHMe2pada.

CTaTHCTHKA U TeOpHsi BEPOATHOCTEN, JIOTHKA U KOMOMHATOPHKA

Yactota U BEpOSTHOCTH COOBITHA. JlOCTOBEpHbIE, HEBO3MOXKHBIE M CIIydyallHble€ COOBITHSL
Brruncnenue BeposSTHOCTEN B ONBITaX C pABHOBO3MOYKHBIMH 3JIEMEHTapHBIMU UcxodaMmu. Pemenue 3agau
C TNpUMEHEHHWEM KOMOMHATOPUKH. BeposSTHOCTP CyMMBI  JBYX HECOBMECTHBIX  COOBITHH.
[IpoTHBOMOJIOKHOE COOBITHE U €T0 BEPOSITHOCTD.

Ilpasuno ymmoocenus eeposmuocmetl. Dopmyna noanoiu eeposmuocmu. Pewenue 3adau c
npumeHenuem 0epesa 8eposImMHOCHE.

Jluckpemnole cayuatinvle genuyunsl U ux pacnpeoenenus. Mamemamuueckoe oxcuoanue, Oucnepcus
cayyaiinou genudunsl. CpedHee K6aopamuyHoe OmKIOHeHUe.

llonamue o HopmanvHom pacnpedenenuu. Ilpumepovl cayuaumblX 6elUdUH, NOOUYUHEHHBIX
HOPMAbHOMY 3AKOHY (NO2PEUHOCIb USMEPEHUL, POCHL Yell08eKd,).

Ilpeocmasnenue o 3axkone Oonvuwiux uucen. Poav 3axkona 6Oonvuwiux uucen 6 Hayke, npupooe u
obwecmee.

Coemecmubie Habnr0OeHUs 08YX CIYYAUHbIX 8enudut. Ilonamue o koppenayuu.

I'EOMETPUs

llosemopenue.

Pemienue 3amad ¢ mpUMeHEHHEM CBOMCTB (UI'yp Ha IUIOCKOCTH. 3aJaud Ha JI0Ka3aTeNbCTBO U
IIOCTPOEHHE KOHTpIpUMepoB. Vcrosb30BaHMe B 3ajjayax MPOCTEHMIIMX JIOTMYECKUX NpaBuil. Perienue
3aJa4 C MCIOJb30BAaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIICHUH B MPSMOYIOJbHBIX TPEYrOJIbHUKAX,
(bakTOB, CBA3aHHBIX C YETHIPEXYroJIbHUKaMU. PeleHue 3a1ad ¢ MCMoiIb30BaHUEM (DAKTOB, CBSI3aHHBIX C
OKpYyXHOCTsAIMU. Penienue 3a1au Ha U3MepeHus Ha MIIOCKOCTH, BBIUMCIIEHHE JUIMH U TUIoIajel. Pewenue
3a0au ¢ nomowblo 6ekmopos u koopounam. Harnsanas crepeoMerpust: GUrypsl U ux u3odpaxenus (kyo,
UpaMua, IpU3Ma).

I'eomerpus

Touka, mpsiMas ¥ MIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHHU U CIESACTBUS U3 HUX.

B3anMHoe pacnonoxeHue MpsSMBIX M IUIOCKOCTEH B MpocTpaHcTBe. [lapannenbHOCT NPSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. M300pakeHHe MpOCTEUIINX MPOCTPAHCTBEHHBIX (UIyp Ha IUIOCKOCTH.
Paccrosinus Mexay ¢urypamu B IpoCTpaHCTBE. YTIIbI B MpocTpaHcTBe. [lepneHauKyIspHOCTb NPSMBIX U
iockoctel. [Ipoexiust GpuUrypsl Ha MIOCKOCTb. [IpU3HaKK MEPHIEHIUKYIIPHOCTH NMPSAMBIX M TUIOCKOCTEH



B IpocTpaHcTBe. Teopema 0 TpEX MepHeHIuKYIsIpax.

Mpuororpannuku. [lapamnenenunen. CpoiicTBa NpsSAMOYroJabHOTO Mapajuienenumena. Teopema
[Mucaropa B mpocrpanctBe. llpusma u mupammna. [lpaBunpHas nmupamua W TpaBWIbHAS TPU3MA.
[Ipsmas mupamuga. DIEMEHTHI TPU3MBI U TTHPAMUJIBIL.

Tena BpameHus:: TUIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOWCTBA MPSMOTO KPYrOBOTO
HWIMHAPA, TIPSMOTO KPYroBoro KoHnyca. M3o0pakeHue Ten BpalleHus Ha MII0CKOCTH. [Ipedcmasnenue 06
VCeUEHHOM KOHYCe, ceueHusl KoHyca (napaiieibHoe OCHO8AHUIO U NpoXoosiujee yepe3 8epuluny), ceueHus
YUIUHOPA (NapaieibHo u nepneHoOUuKyIsIpHO ocu), cevenus wiapa. Pazeépmrka yununopa u konyca.

Ilpocmetiuue KomOuHayUU MHO20SPAHHUKOS U Mejl 8PAYEHUs. MeANCOY CODOLL.

Brluucnenue siaeMEHTOB TMPOCTpaHCTBEHHBIX Quryp (p€Opa, muaronHanu, yriael). [lmomans
MMOBEPXHOCTH MPABUIBHOW MUPAMUIBI U TIPSIMON MPU3MBL. [110maas moBEpXHOCTH MPSMOTO KPYrOBOTO
HWIMHIAPA, TPSMOT0 KpyroBoro koHyca u mapa. llonsrue 06 o0béme. OOBEM NupamMuabl U KOHYCA,
npu3Mbl U uuHApa. O0bEM miapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIIECHHSI MEXKIY TUTOIIAIIMHU TIOBEPXHOCTEH U 00BEMaMuU
MOJOOHBIX TEJ.

Heuoicenuss 6 npocmpancmee: napaniienbHulli NePeHoc, YEeHMPATbHAs CUMMEmMpUs, CUMMempus
omuocumenvHo niaockocmu, nosopom. Ceovicmea Osudicenuul. [lpumenenue OsudxceHull npu peulenuu
3a0auy.

BeKTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

CyMMa BEKTOpPOB, YMHOKEHHE BEKTOpa Ha YHCIO, YroJl MEKAy BekTopamu. KojummHeapHbie U

KOMIUTaHApHBIE BEKTOPBL. CKanapHoe npouzsedeHue 6ekmopos. Teopema 0 pasnodxicenuu 8eKmopa no
mpém HekomMnaanapHoim eekmopam. CKansipHoe npouzgedenue 8eKmopos 8 koopounamax. Ilpumenenue
BEKMOPO8 NPU peuleHuU 3a0ay Ha HaxoXicOeHue paccmosHull, ONuH, naouaoel u 00bEMO8.

Vpasnenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmee. Popmyna ons
BbIUUCTICHUSL PACCNOSHUSL MENHCOY MOUKAMU 8 NPOCIPAHCIEBeE.



KiarwueBble BocmUTaTEIbHbIE 3agadu, 10 xaacc

- opramM3anus paboThl C IeTbMHU Kak B o(iaiiH, Tak U OHJIAWH Gopmare;

- YCTaHOBJICHHUE JIOBEPUTEJIbHBIX OTHOIICHUN MEXIYy YYHUTEJIIEM M €ro y4eHUKaMH,
CIOCOOCTBYIOIIMX ITO3UTHBHOMY BOCIPUSATHIO yYallUMHCS TPEOOBaHHWA M TPOCHO ydUHTENS,
MPUBJIICUCHUIO WX BHHMAaHUA K OOCYKIaeMOW Ha ypoke HH(POpPMAIWU, AKTUBH3AIHH WX
IM03HABATCIIFHOM ACATSIBHOCTH,

- OJIUMITHA/IbI, 3aHUMATEIbHBIE YPOKM W TSATUMUHYTKH, YPOK - JI€JOBasi WUrpa, ypoK
— TIYTEIIeCTBUE, YPOK MAaCTep-KIacC, YpPOK-UCCIEeNOBAaHUE U JIp. YUeOHO-pa3BiieKaTeIbHbIE
MeponpusTusi (KOHKypc- urpa «IIpenMerHsiit kpoccBopa», TypHUpP «CBOSI UTpay, BUKTOPHHEI,
JTUTEpaTypHasi KOMIIO3HIIHS, KOHKYPC Ta3eT U PUCYHKOB, SKCKYPCHS U Jp.);

-opraHuzamusi 1edCcTBa MOTUBHUPOBAHHBIX M OHPYAUPOBAHHBIX YUYalIUXCS HaAJ UX
HEYCITICBAIOIIUMU OJHOKIACCHUKAMH, JAIOIIETO IIKOJBHUKAM COIMAIbHO 3HAYUMBINA OIBIT
COTPYAHUYECTBA M B3aMMHOM ITOMOIIIH;

-UHUIMAPOBAHUE W TOJJIEPKKA HCCIEIOBATEIBCKON JCSITEIHPHOCTH IIIKOJHHUKOB B
paMKax pealu3alid HWMH WHAUBUAYAIHHBIX W TPYIIOBBIX HCCIENOBATEIBCKUX IPOCKTOB,
MOMOTaeT TPHOOPECTH HAaBBIK CaMOCTOSITEIBHOTO PEIICHUS TEOPETUYECKOW MPOOIeMBI,
obopMIieHHUsT COOCTBEHHBIX WJCH, HABBIK YBAKHUTEIHHOTO OTHOIICHUS K YYKUM HICIM,
ohopMIIEHHBIM B paboTax APYrux HCCIeAoBaTeNiel, HABBIK IMyOJIMYHOTO BBICTYIUICHHUS TEpe
ayTUTOPUECH, apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKU 3PCHHUS;

- co3aHue THOKOM W  OTKPBITOM cpemabl OOydeHHS W BOCIHTAHUS €
WCIIOIB30BAaHUEM TaJDKETOB, OTKPBITBIX OOpa30BaTEIbHBIX PECYpPCOB, CHCTEM YIPaBICHUS
MO3BOJISIET  CO3JaTh YCIOBHMS Jid peanuzauumu  npoBosmiameHHbix FOHECKO Bemymux
npuHIUIIOB oOpa3oBaHusi XXI Beka: «oOpazoBaHuE [UISI BCEX», «0Opa3oBaHHE dYepe3 BCIO

KHU3HBY», 06pa3013aHHe «BC€raa, B€3/1€ U B J1r000¢€ BpPCM:D».

Ne Tema Koin-Bo dopMbI paboThI
4acoB

1 JleficTBUTENbHEIC YHCIA 10 WNunuBunyanbHas
2 Crenennast QyHKIUS 10 pabota, pabota B
3 IToxa3zarenbHas QyHKIUS 10 napax, rpynmax;
4 [MapaiensHOCTh TIOCKOCTEH 16 nuddepeHpoBaHHas
5 Jlorapupmuyeckas GpyHKIUSL 15 paboTa, COBMECTHO-
6 [lepnieHAMKYISAPHOCTD MPSAMBIX U ILIOCKOCTEN 18 pacnpeacianTe/bHasd,
7 Tpuronomerpuueckre GopMyIbl 20 METOZl ANATOTUICCKUX
8 MHororpasHuKu 13 COYCTaHHI,
9 TpuroHoMeTprUUeCKUe ypaBHEHUS 14 (ponranbuas padora




TemaTn4eckoe IJIAHUPOBAHUE 11O y‘leﬁHOMy npeamery «MaTeMaTHKa»

10 kaacc
Ne | KonmnuecTBo Tema

ypoka 4acoB

1 1 [ToBTOpenue. Anrebpandeckne BEIPAKECHUS U IMHEWHBIE YPAaBHEHUS C
OJIHUM HEU3BECTHBIM

2 1 [ToBTOpenue. HepaBeHCcTBa ¢ OTHUM HEU3BECTHBIM. JIMHEWHAsS
GbyHKIHSA

3 1 [ToBTopenue. KBaapartusie ypaBHeHus. KBagpatuunast pyHKIus.
KBagparHble HepaBeHCTBA

4 1 CrapTtoBast TuarHocTiuueckas pabora

5 1 [ToBTopenue. CpoiicTBa U rpaduku QyHKIHUH.

6 1 [lenble U pallmoHaJIbHBIE YUCIIA

7 1 [{enble v panoHaNbHBIE YKCTIA

8 1 JlelicTBUTENbHBIC YHCTIA

9 1 beckoHeuHo yObIBaroI1asi reoMeTpruuecKas IpOrpeccHsl.

10 1 Kopens crenenu n>1 u ero ceoicTa

11 1 Kopens crenenu n>1 u ero cBoiicraa

12 1 Kopens crenenu n>1 u ero ceoicrTa

13 1 CreneHb ¢ palMoOHaIbHBIM U J€HCTBUTEIBHBIM MTOKA3aTEIIIMU U €€
CBOMCTBaA

14 1 CreneHb ¢ pallMOHaIbHBIM U JEHCTBUTEIBLHBIM MTOKA3aTEIAMU U €€
CBOMCTBA

15 1 KontpoabHas padora Ne 1 no teme «/leiicTBUTEeIbHbIE YHCJIAY

16 1 OcHOBHBIE IOHATHUS CTEPEOMETPHUH (TOUKA, TIPSMast, INIOCKOCTh,
MIPOCTPAHCTBO)

17 1 [IpsiMbIe ¥ TIJIOCKOCTH B IPOCTPAHCTBE. AKCMOMBI CTEPEOMETPHU.

18 1 CnencTBus U3 aKCHOM.

19 1 Crenennasi pyHKIus, €€ CBOWCTBA U rpaduK.

20 1 CrenienHast pyHKIHS, €€ CBOMCTBA U rpaduK.

21 1 O6parnas Gynakuus. Bzanmuo oOparHbie GyHKITHH.

22 1 OO6parnas gynkuus. Bzaumuo oOparHbie GyHKITHH.

23 1 O6patnast Qynkius. Bzanmao oOparHbie PyHKITHIH.

24 1 PaBHOCHIIbHBIE YpABHEHUS] U HEPABEHCTBA

25 1 PenieHne nppanoHaIbHBIX HEPABEHCTB M YPABHEHUM

26 1 PenieHne nppanoHabHBIX HEPABEHCTB M YPABHEHUM

27 1 Penienne nppanioHaIbHBIX HEPABEHCTB M YPABHEHU

28 1 KonTtpoabHnas pabora Ne 2 mo teme «Ctenennasi pyHkums»

29 1 IToka3zarenbHas (QyHKIMS (SKCIIOHEHTA), €€ CBOWCTBA U TpaduK.

30 1 IToka3zarenbHas (yHKIMS (SKCIIOHEHTA), €€ CBONWCTBA U TpaduK.

31 1 IToka3aresbHbIE ypaBHEHUS

32 1 IToka3aresbHbIE ypAaBHEHUS

33 1 ITokazarenbHbIE HEPAaBEHCTBA.

34 1 IToka3aresbHBIE HEPABEHCTBA.

35 1 CucreMbl IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

36 1 CurcreMbl IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

37 1 CucreMbl IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

38 1 KonTtpoabsHas padora Ne 3 mo Tteme «IlokasarenbHas QyHKIHD)




39 1 Ilepecekaromuecs npsmele. [lapanienpHble npsmble.

40 1 [TapannenpHble npsiMele. Teopema o Tpex napajiiesIbHbIX IPSIMbIX.

41 1 [TapamiensHOCTE IPSAMOM U IUIOCKOCTH. 1IpU3HaK nmapawuiensHOCTH
IIPSIMOM U IJIOCKOCTH.

42 1 [TapayienbHOCTH NpsAIMOi U MI0cKOCTH. CBONCTBA.

43 1 CkpemuBatoniuecs npsMele. [Ipu3Hak ckpemmBaromuxcsi NpsMbIX.

44 1 CkpemuBatoniyecs npsiMble. [Ipu3Hak cKpemmBaromuxcsi NpsMbIX.

45 1 VYTIu1bl ¢ COHANPAaBICHHBIMU CTOPOHAMU.

46 1 VYroJ1 MeXK Iy IPSMBIMU B IIPOCTPAHCTBE. YTOI MEXIY
CKPEILMBAIOIIUMHUCS MPSIMBIMU.

47 1 VYroJ1 MeX Iy IPSAMBIMHU B IPOCTPAHCTBE. YTOI MEXIY
CKpEIMBAIOIIUMHUCS MPSIMBIMU.

48 1 [TapannensHOCTh TIIOCKOCTEH. [IpH3HAK MapaIeIbHOCTH IBYX
IIJIOCKOCTEM.

49 1 [TapannensHOCTh TII0CKOCTEH. CBOMCTBA MapaJIEIBHBIX MJIOCKOCTEH.

50 1 Tetpasap.

51 1 [Tapannenenunen.

52 1 CedeHus TeTpadpa, napajuiesienunea.

53 1 KonTtpoabHnas padora Ne 4 no reme «IlapajiensHocTh
IVIOCKOCTE».

54 1 3auet Nel no teme «IlocTpoenue ceuenuii TeTpaspa,
napajuiesienune1a

55 1 Jlorapudwm uucna.

56 1 Jlorapudwm yucna.

57 1 CaoiicTBa JjorapudmoB

58 1 CaoiicTBa JjorapudmMoB

59 1 JlecATUUHBIN U HATYpaJIbHBIN JIOTapu (MBI

60 1 JlecaTHUHBIN U HATYPAJTbHBIN JOTapu(MBI.

61 1 Jlorapudmuueckas pyHKkus, €€ CBOMCTBA U rpaduK.

62 1 Jlorapubmuueckast pyHkmus, €€ CBOMCTBa U rpaduK.

63 1 Pemenue norapudMuyueckx ypaBHEHUH.

64 1 Pemenue norapudMuyecknx ypaBHEHUH.

65 1 Pemenue norapudMuyecknx ypaBHEHUH.

66 1 Pemenue norapudMuyeckinx HEpaBEHCTB.

67 1 Pemenue norapuMuuecKkux HEpaBEHCTB.

68 1 Pemenue norapudpMuyeckux HepaBEHCTB.

69 1 KonTposabnast pabora Ne 5 no reme «Jlorapupmmyeckasn
GyHKums.

70 1 [lepneHIMKYJIApPHOCTD NPSMBIX B IPOCTPAHCTBE.

71 1 [lepnieHAMKYIAPHOCTD NPSIMOM U TIIIOCKOCTH.

72 1 ITepnieHIUKYNAPHOCTE NPAMOU U IIOCKOCTH. [Ipu3Hak
NEPIEHUKYISIPHOCTU NPSIMOM M TNIOCKOCTH.

73 1 [lepnieHIUKYIAPHOCTD NPSAMOU U IVIOCKOCTH. TeopeMa o psiMoi,
NEPIIEHUKYISIPHON K INIOCKOCTH.

74 1 IlepnieHIUKYNISIp ¥ HAKJIIOHHBIE.

75 1 [TeprieHIUKYNISp U HAKJIOHHBIE.

76 1 PaccrosHue OT npsIMO 10 TNIOCKOCTH.

77 1 Teopema o0 TpEX NepHeHAMKYIIIpaXx.

78 1 Teopema o TpEX nepnenaukyispax. Pemenue 3anad.

79 1 YroJs1 MKy IPSIMOU U IUIOCKOCTBIO.

80 1 YroJs Mexay IpsIMOM U IUIOCKOCThIO. Penenue 3a1ay.




81 1 JIByrpaHHBII yroJi, TMHEHHBIN YTOJl JBYTPAHHOTO YIJIA.

82 1 JIByrpaHHbIi yroJ. YroJ Mexay IIOCKOCTSIMM.

83 1 IlepnieH MK YIISIPHOCTB IIIIOCKOCTEN.

84 1 [IpsAMOYTOIBHBIN TapaJuIeIICIUIIC .

85 1 [IpsAMOYTOJIBHBIN TApAJUICIICIIUAIIE L.

86 1 KonTpoabHnas padora Ne 6 mo teme «IlepneHauKyJIsspHOCTH
NPSAMBIX U IVI0CKOCTEi».

87 1 3aget Ne2 no teme «llepneHANKYISIPHOCTD NPSMBIX U IJIOCKOCTEH»

88 1 Pannannas mepa yria.

89 1 [ToBOpOT TOUKM BOKpPYT Hayaja KOOPAUHAT.

90 1 [ToBOpPOT TOUKM BOKPYT Hayauia KOOPAUHAT

91 1 Ornpezenenre CUHyca, KOCUHYCa U TAHTEHCA yria

92 1 Ornpezenenue CUHyca, KOCUHYCa M TAHTE€HCA yria

93 1 3HaKM CHHYCa, KOCUHYCa U TaHT'€HCa

94 1 3aBUCHUMOCTb MEX/ly CHHYCOM, KOCUHYCOM U TAaHT'€HCOM OJJHOTO U
TOTO K€ yIJa

95 1 3aBUCHMOCTb MEXJy CHHYCOM, KOCUHYCOM M TAHI€HCOM OJJHOTO 1
TOTO K€ yIJia

96 1 TpuroHomeTpudecKre TOXKIECTBA

97 1 TpuroHomeTpudecKre TOXKIECTBA

98 1 CHHYC, KOCUHYC U TAHT€HC YIJIOB d U — d

99 1 DOpMyIIBI CIIOKEHHS

100 1 DOopMYJIBI CIOKEHUS

101 1 CuHyC, KOCUHYC ¥ TaHT€HC IBOMHOTO yIia

102 1 CHuHYyC, KOCUHYC ¥ TAHT€HC MOJOBUHHOTO yIjia

103 1 DopMyIbl IPUBEACHUS.

104 1 DopmyIbl IPUBEACHUSA.

105 1 CymMa 1 pa3HOCTh CUHYCOB. CymMMa M pa3HOCTh KOCUHYCOB

106 1 [IpeoOpazoBaHus TPUTOHOMETPUICCKUX BBIPAKECHUH.

107 1 KonTpoabHasi padora Ne 7 no teme « Tpuronomerpuyeckue
dopmysbi».

108 1 MHOrorpaHHuKH.

109 1 [Ipusma. IIpsimas u HaknonHas npusMa. [IpaBunbpHas npusma.

110 1 [Tpusma. Inomaae MOBEPXHOCTH MPUMBI.

111 1 ITpusma. Pemenue 3agay.

112 1 [Tupamuna. [IpaBuibHas nupamuaa.

113 1 ITupamuna. [IpaBuibHas nupamua.

114 1 [Mupamuga. [1nomaas TOBEpXHOCTH MTUPAMMU/IBI.

115 1 [Tupamua. Pemenue 3amay.

116 1 [Tupamua. Pemenue 3amay.

117 1 [ToHsiTHEe O CUMMETpPUU B MPOCTPAHCTBE (LIEHTpaJIbHAsA, OCeBasl,
3epKaJIbHas).

118 1 IIpaBUILHBIE MHOTOI'PAHHUKHU.

119 1 KonTpoabHasi padora Ne 8 no teme «MHOrOrpaHHHKHY.

120 1 3aget Ne3 o reMe «MHOTOTpaHHUKN

121 1 [Ipocreiimue TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE COSX =d.

122 1 [Ipocreiie TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE COSX =d.

123 1 [Ipocreiinme TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE COSX =d.

124 1 [Ipocreiinue TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE SiNX = a.

125 1 IIpocreiimme TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE SINX = a.

126 1 [Ipocrelinne TPUrOHOMETPUYECKHUE YPABHEHUS. YPABHEHUE SiNX = a.




127 1 IIpocreiimue TPUrOHOMETPUYECKHUE YPABHEHUS. YPaBHEHHUE 1gX = a.

128 1 [Ipocreiinine TPUrOHOMETPUYECKHUE YPABHEHUSI. YPABHEHUE 1gX = a.

129 1 PemeHne TpUroHOMETPUYECKUX YPABHEHUN.

130 1 PemeHne TpUroHOMETPUYECKUX YPABHEHU.

131 1 Pemenne TpUroHOMETPUYECKUX YPABHEHUN.

132 1 Pemenne TpUroHOMeTpUYECKUX YPABHEHUN.

133 1 [IpuMepsl penieHust TpOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB

134 1 Kontposbhas padora Ne 9 no teme «Tpuronomerpuueckue
YPABHEHHUSD)

135 1 Jmarnoctuueckas pabora B opme EI'D.

136 1 Junarnoctuueckas padota B popme EI'D.

KroueBble BocnuTaTebHbIE 3a1a4u, 11 Kiacc

- opraHuzanus paboTsl C 1€TbMU Kak B oQJiaiiH, Tak U OHJIalH (opmare;

- YCTaHOBJIEHUE JOBEPUTEIbHBIX OTHOLIEHUN MEXIy YYWUTEIeM M €ro Yy4eHUKaMu,
CHOCOOCTBYIOIIMX IMO3UTHUBHOMY BOCHPHUATHIO y4allUMHCS TpeOOBaHMM M MPOChO yduTens,
MPUBJIEYCHUIO MX BHHMMaHHA K OOCYXJaeMOH Ha ypoke HH(pOpPMAalUH, aKTHBU3ALUU UX
MMO3HABaTEIbHOM JeITEILHOCTH,

- OJTUMIINA/bI, 3aHMMATEJIbHbIE YPOKHM M NATUMHHYTKH, YPOK - JI€JOBas Wrpa, ypok
— IyTEUIeCTBHE, YPOK MacTep-KJIacC, YpPOK-HUCCIIEOBaHME U Jp. Y4eOHO-pa3BiIeKaTeIbHbIE
MeponpusaTHs (koHKype- urpa «lIpeamerHslil kpoccBopa», TypHUp «CBOsI UTPa», BUKTOPUHBI,
JUTEepaTypHas KOMIIO3HUINSA, KOHKYPC Ia3eT U PUCYHKOB, SKCKYpCHUs U JIp.);

-opraHuszaiys me@pcrsa MOTHUBUPOBAaHHBIX M JPYIMPOBAHHBIX YdYallMXcd Hal HX
HEYCIIEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIEro IIKOJbHUKAM COLMAIbHO 3HAYUMBIA OIBIT
COTPYAHUYECTBA U B3aUMHOM ITOMOILH;

-MHULMUPOBAHNE M MOAJEPIKKA MCCIEJOBATEILCKON JESITEIbHOCTH UIKOJBHUKOB B
paMKax peaju3aluyd HMMU HMHIUBHIYalbHbIX M TPYNIIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB,
[IOMOTaeT MNPUOOPECTH HABBIK CAMOCTOATENBHOIO PELICHUs TEOPETHUUYECKOH MpoOIeMsl,
oopmieHHs COOCTBEHHBIX MJEH, HABBIK YBA)KUTEIBHOIO OTHOLIECHUS K YYXKHUM HJIEAM,
oGopMIIEHHBIM B paboTax APYruX HCCIEAOBaTeIel, HaBbIK IMYOJIMYHOIO BBICTYIJICHUS IEpen
ayIuTOpUEH, apryMeHTUPOBAHUsI U OTCTAUBAHUS CBOEH TOUKU 3PEHUS;

- co3laHue TMOKOW M OTKpHITOM cpeabl O0y4eHHss W BOCHUTAHHUA C
UCIOJb30BaHUEM Ta/KETOB, OTKPBITHIX 00pa30BaTENbHBIX PECYpPCOB, CHUCTEM YIpPaBICHHUS
MO3BOJIAET CO3JaTh YCJIOBHA i peanusaimu  npososmiameHHelx JOHECKO Bemymux
npuHIMnoB oOpazoBanust XXI Beka: «oOpa3oBaHMe Il BCeX», «0Opa3oBaHHE Yepe3 BCIO

KH3Hb», O6pa3OBaHI/Ie «BC€raa, B€3JI€ U B moboe BPEMD).

Ne Tema Kom-Bo ®op™mbl paboOTHI
4acoB

1 Tpuronomerpudeckue GyHKIUU 18 WNupuBunyanbHas




2 [IpousBogHas U €€ TEOMETPUUECKUI CMBICIT 18 pabora, pabora B
3 Bexkropsl B mpocTpancTBe 6 napax, rpymnmax;
4 Merto/1 KOOpIMHAT B IPOCTPAHCTBE 11 nddepeHIpoBaHHAS
5 [IpuMenenne MPOU3BOJHOM K UCCienoBaHUIO | 13 paboTa, COBMECTHO-
byHKITI pacnpenenuTenbHas,
6 Hunusap, kKoHyC, map 13 METOA JUAIOTHUYECKUX
7 [TepBooGpasHas ¥ MHTErPal 10 COYCTaHNUH,
8 OObembl TE 15 (ponTanbHAsE paboTa
9 Kombunaropuxa 9
10 DNeMEeHTbI TEOPUH BEPOSITHOCTEN 7
11 [ToBTOpEHME 16
TemaTH4ecKoe NJIAHUPOBAHHE MO Y4eOHOMY npeaMeTy «MaTeMaTHKa
11 kJaacc
No | KonnuectBo Tema
ypoKa 4acoB
Tpuronomerpuyeckune pynkuum, 18 u
1 1 OO6acTh onpeneseHnsl 1 MHOYKECTBO 3HAYCHHIMA
TPUTOHOMETPUUECKUX (PYHKIIHIA.
2 1 OO6acTh onpeneseHnsl 1 MHOYKECTBO 3HAYCHHIMA
TPUTOHOMETPUUECKUX (PYHKIIHIA.
3 1 UETHOCTH, HEUETHOCTH TPUTOHOMETPUUECKHIX () YHKITHA.
4 1 YETHOCTD, HEUETHOCTH TPUTOHOMETPUUECKHUX () YHKITHHA.
5 1 YETHOCTD, HEUYETHOCTH TPUTOHOMETPUUECKHUX () YHKITHA.
6 1 CaoiicTBa GYHKIIUU y = cosx U €€ TpaduK.
7 1 CBoiicTBa GYHKIIUU y = cosx U €€ Tpaduk.
8 1 CpoiicTBa QYHKIIMHU y = cosx U €€ rpaduk.
9 1 CpoiicTBa QyHKIMH Yy = sinx u e€ rpaduk.
10 1 CpoiicTBa QYHKIHMH Yy = sinx U e€ rpaduk.
11 1 CpoiicTBa QYHKIMH Yy = sinx u e€ rpaduk.
12 1 OYHKIMU )y =1gX, Y = Cc1gX UX CBONCTBA U rpaduku.
13 1 ODYHKIMU ) =1gX, Y = CIgX WX CBOWCTBA UrpauKu.
14 1 OYHKIMU )y =1gX, Y = CIgX UX CBOHWCTBA UrpauKu.
15 1 OO6paTHbIe TPUTOHOMETPHUUECKUEDYHKITUY.
16 1 Ypok 0000111eHUs U CUCTEMaTH3alluK 3HAaHHUH.
17 1 Ypoxk 000011€HUs ¥ CUCTeMaTH3allMK 3HAHHUH.
18 1 Konumponwvnaa paboma Ne 1 no meme
«Tpuzonomempuueckue ynxkyuuy.
IIpon3BoaHas u eéreoMeTrpu4ecKuii cmbica, 184
19 1 [Ipenen nocnenoBaTenbHOCTH
20 1 HenpepbIBHOCTD (QYHKITHH.
21 1 Onpenenenne Npou3BOIHOM.
22 1 Onpenenenne Npou3BOIHOM.
23 1 IIpaBuna muddepeHurpoBanus
24 1 [TpaBuna muddepeHMpoBaHus




25 1 [IpaBuna muddepeHumupoBanus
26 1 [TpounsBoHas CTeIEHHON QYHKIMH
27 1 IIponsBoHas creneHHol QyHKIMK
28 1 [Tpon3BoHBIE HIIEMEHTAPHBIX (PYHKITHI.
29 1 [Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIUH.
30 1 [Ipou3BoiHbIE 271€MEHTAPHBIX PYHKIUH.
31 1 ['eomeTpHryecKHil CMBICI IPOU3BOIHOM.
32 1 ['eomeTpryecknii CMBICI IPOU3BOIHOM.
33 1 ['eomeTpuueckuii CMbICI IPOU3BOIHOM.
34 1 Ypoxk 00001IeHUs U cUCTeMaTH3auK 3HaHuii 1o Teme «IIpon3BoHas

1 €€ TeOMETPUUYECKUI CMBICID).
35 1 Ypok 060011eHNs U cucTeMaTH3aluy 3HaHui 1o teme «IIponsBoaHas

1 €€ TeOMETPUUYECKHI CMBICID).
36 1 Konumponsnas paboma Ne 2 no meme

«lIpouzeoonasn u eé ceomempuyueckuil CMulCy.

BekTopsl B IpocTpaHcTBe, 64

37 1 [ToHATHE BEKTOpA B MPOCTPAHCTBE.
38 1 CroKeHue ¥ BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YNCIIO
39 1 CioKeHue ¥ BBIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO
40 1 KomnianapHbie BEKTOPBI.
41 1 KomnuianapHbIe BEKTOPBI.
42 1 3auem Nol no meme

«Bexmopul 6 npocmpancmeey.

MeTo KOOPAMHAT B NIPOCTPaHCTBE, 1149
43 1 KoopnnHaTel TOUKH M KOOPIMHATHI BEKTOPA.
44 1 KoopauHaTel TOUKH M KOOPAUHATHI BEKTOPA.
45 1 KoopnnHaTel TOUKH M KOOPAMHATHI BEKTOPA.
46 1 CkasnsipHO€ MPOU3BEJICHUE BEKTOPOB.
47 1 CkasnsipHO€ NMPOU3BEICHUE BEKTOPOB.
48 1 CkassipHO€ NMPOU3BEJICHUE BEKTOPOB.
49 1 CKaJsipHO€ NMPOU3BEJICHUE BEKTOPOB.
50 1 JIBYOKEHUS.
51 1 JIBYOKEHUS.
52 1 Koumponvnan paboma Ne 3 no meme
«Memoo Koopounam é npocmparncmee.
53 1 3auemNe2 no meme: «Memoo Koopounam enpocmpancmee.
IIpyMeHeHne MPOM3BOAHOM K HCCJIEI0BAHMI0 PyHKIMH, 134

54 1 Bo3spacrtanue u yobiBanue QpyHKIUU.
55 1 Bospacranue u yobiBaHue (QyHKIHUU.
56 1 DKCTpeMyMbI QYHKITUH.
57 1 OKCTpeMyMbl QYHKIUH.
58 1 Hauboupliee u HauMeHblee 3HaYeHUs (DYHKLUU.
59 1 Hauboubliee u HauMeHblee 3Ha4YeHHs. (QYHKLUU.
60 1 Hauboubliee u HauMeHblee 3Ha4YeHHUs (QYHKIUU.
61 1 [Tpoun3BoiHasi BTOPOTO MOPSIKA, BHITYKIOCTh M TOUKH Meperuoa.
62 1 [Toctpoenue rpadukoB QyHKIHH.
63 1 IToctpoenue rpadukoB QyHKIMH.
64 1 VYpoxk 00001IeHus U cucTeMaTH3anuy 3HaHuii o teme «lIpumenenue

HpOPI3BO,Z[HOfI K UCCIICJOBAaHUIO (I)yHI(I_II/II/I)).




65 1 VYpox 00001IeHus U cucTeMaTH3anuy 3HaHuii o teme «lIpumenenue
MIPOU3BOIHOM K MCCIICAOBAHHUIO (PYHKIIMN.
66 1 Konmponsnas paboma Ne 4 no meme
«IIpumenenue npous800HoIl K UCCTI008AHUIO YHKUUW).
Huannap, konyc, map, 134
67 1 Hunuuap.
68 1 Hunuuap, nuomaas NOBEpXHOCTH MUIUHAPA
69 1 Pemenue 3agau no teme «{ununap»
70 1 Konyc
71 1 Konyc, miionaap noBepxXHOCTH KOHYCA
72 1 KoHnyc, ycedyeHHbIN KOHYC
73 1 Pemenue 3agau no reme «KoHyC, yCEYEHHBIN KOHYC»
74 1 [ap, chepa
75 1 Pemenue 3agau no teme «ap, chepa»
76 1 Pemenne 3agau no teme «ap, chepa»
77 1 Pemenue 3anau no teme «{ununnp, konyce, chepar»
78 1 Konumponvnasa paboma Ne5 no meme
«lununop, konyc, wapy.
79 1 3auem Ne3 no meme «l{ununop, konyc, wap.
IlepBooOpa3nasi u uHTerpaJ, 10u
80 1 [TepBooOpa3Hasi.
81 1 [TepBooOpa3Hasi.
82 1 [IpaBusia Hax0XIEHUS TEPBOOOPA3HBIX
83 1 [IpaBusia Hax0XIEHUS TEPBOOOPAZHBIX
84 1 Ilnomane kpuBoOIMHENHHOU Tpanenuu. HTerpan u ero BEIYMCIIEHUE.
85 1 [nomane KpruBOIMHENHHOW Tpanenuu. HTerpai: u ero BhIYUCICHUE.
86 1 [IpuMeHeHre HHTErpaoB s penieHns GpU3NUecKuX 3a1ad.
87 1 Ypoxk 06001IeHHS ¥ CHCTEeMaTH3alluK 3HAaHUH 110 TeMe
«IlepBooOpa3Hasi 1 HHTErpa».
88 1 Ypoxk 00001IeHHS ¥ CHCTeMaTH3alluK 3HAaHUH 110 TeMe
«IlepBooOpa3Hasi 1 HHTErpa.
89 1 Koumponsnaa paéoma Ne 6 no meme
«llepsoobpaznasn u unmezpany.
Oo0bembl Te, 154
90 1 O06beM MPSMOYTOJILHOTO MapajuleNenunea.
91 1 O06beM MPSIMOYTOJILHOTO MapaJuleNenune/a.
92 1 O6beM npsAMO IPU3MBI U WIHH]IPA
93 1 O6beM MpsAMOi IPU3MBI U IIWIHH]IPA
94 1 O6beM MpsAMOi IPU3MBI U IIWIHH]IPA
95 1 O0beM HaKJIOHHOM MPU3MBI, TUPAMUIbI, KOHYCA.
96 1 OO0beM HaKIIOHHOM MPU3MBI, TUPAMUIbI, KOHYCA.
97 1 O0beM HaKJIOHHOM MPU3MBI, TUPAMUIbI, KOHYCA.
98 1 OO0beM HaKIIOHHOM MPU3MBI, MUPAMUJIbI, KOHYCA.
99 1 O06bem mapa 1 miaomaabs chepsl.
100 1 O06bem mapa 1 miaomaabs chepsl.
101 1 O6beM 1apa u miomaas cQepsl.
102 1 O6beM 1apa u miomaasb cQepsl.
103 1

Konmponvnas paboma Ne7 no meme
«00vembt meny.




104 1 3auem Ned no meme «Q6vemvl meny.
KomoOunaropuka, 94
105 1 IIpaBuno npousBenenus. Pa3menienus ¢ moBTOPEHUSIMH.
106 1 IlepecTaHOBKH.
107 1 [lepecTaHOBKH.
108 1 Pasmenienus 6e3 NOBTOPEHHIA.
109 1 Coueranus 6e3 moBTopennit u 6maoM HprotoHa.
110 1 Coueranus 6e3 moBTopeHuii u 6mMHOM HproTOHA.
111 1 Coueranus 6e3 moBTopenuit u 6maoM HprotoHa.
112 1 Ypok 0000111€HNs U CUCTEMaTH3ALY 3HAHUH 110 TEME
«KomMOuHaropukay.
113 1 Konumponsnas paboma Ne 8 no meme
«Kombunamopuxay.
DJieMeHThI TEOPUH BEPOATHOCTE, 74
114 1 BeposTHOCTh COOBITHSI.
115 1 BeposiTHOCT COOBITHS.
116 1 Cl10)keHre BEPOSITHOCTEM.
117 1 Cl105)keHne BEpOSITHOCTEM.
118 1 BeposTHOCTh IPON3BEICHUSHE3aBUCUMBIX COOBITHH.
119 1 Ypok 0060011eHNs ¥ cUCTeMaTU3allui 3HaHUH 110 TeMe
«ONEeMEHTBI TEOPUU BEPOSITHOCTEW.
120 1 Koumponsnaa pasoma Ne 9 no meme «dnemenmor meopuu
eepoamuocmeit»
IHoBTOpeHue, 164
121 1 IMokazaTenbHble, Jorapu(GMUUECKHE U HPPALOHATLHBIE YPABHEHUS U
HEPaBEHCTBA
122 1 [oxa3zaTenpHbIe, TOrapUMUUECKUE U UPPAIIMOHATBHBIC YPABHEHHS U
HEpaBEHCTBA
123 1 TpuroHomeTpuveckue ypaBHEHUS
124 1 TpuronomeTpuveckue ypaBHEHUS
125 1 [IpeoOpa3oBaHue CTEIIEHHBIX, JIOTApU()MUICCKUX BBIPAKCHUIN
126 1 IIpeo6pazoBaHye TPUIOHOMETPUUECKUX BhIPAKEHUH
127 1 Penienue 3a1a4 1o niaHUMETPUU
128 1 Penienue 3a1a4 Ha mIoNMaab MOBEPXHOCTH U 00EM MHOTOTPAHHUKOB
129 1 Perenue 3a1au Ha IJI01Ia/1b HOBEPXHOCTH M 00BEM TeJl BpalleHUi
130 1 PaGora ¢ rpadbukamu QyHKIHi
131 1 Pabora c rpadukamu GyHKumi
132 1 TpenupoBouHble 3ananus EI'D
133 1 TpennpoBounsle 3aganust EI'D
134 1 TpennpoBounsle 3aganust EI'D
135 1 Tpennposounsle 3aganust EI'D
136 1 TpenupoBounsle 3ananus EI'D
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