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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma mo ydeOHOMY mpeameTy «MaremaTtukay (0a30BbIii YPOBEHB)
(npenMetHas obnacte «Marematnka M HMH(QOPMATHUKA») BKIIOYAET MOSCHUTEIBHYIO
3aMKCKy, COAepKaHue OOydeHHUs], IJIAaHUPYEMbIE pe3yJbTaThl OCBOCHUSI MPOrPaMMBbI 10
MaTeMaTUKe, TEeMAaTUYECKOe TIIaHUPOBAHUE.

[TosicauTeIpPHAS 3amUCKa OTpakaeT OOIIWe e W 3aJa4i U3YYCHHS MAaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TNPEANOChUIOK K €€ HW3YYeHHUI0 OOyJaronuMuct,
MECTO B CTPYKTyp€ YYEOHOro IUIaHa, a TakXKe MOAXOAbl K OTOOpY COIEp:KaHMs,K
ONPEIEIECHUIO TIaHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOYy4YEHHsSI  PACKPBIBAET  COJACPKATENIbHBbIC  JIMHUHM, KOTOPHIC
npejaraTcs A 00sS3aTeNbHOT0 M3YyUeHHUs B KaXKJIOM KIJIAcCe Ha YPOBHE CPETHETO
oOmero oOpa3oBaHwMs.

[InanupyemMbie pe3ysbTaThl OCBOCHHUS MPOrpPaMMbl 1O MAaTEMAaTHUKE BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe MPEAMETHbIC JOCTHXKEHUS O0ydaromierocs
3a KaX/IbIi To 00yueHus

[Iporpamma 10O MaTreMaTHMKe Ha YpPOBHE CpeAHEero ooOimero o00pa3oBaHUs
pa3zpaborana Ha ocHoBe PI'OC COO ¢ y4€TOoM COBpEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABIBISIEMBIX K MaTEMaTHUYeCKOMY OOpa3oBaHUIO, W TPAJULUA POCCHICKOrO
oOpa3zoBanus. Peamuszanusi mporpamMmbl MO MaTeMaTHKE OOECIEYMBAET OBJAJCHHE
KIIFOUCBBIMA ~ KOMIICTCHITUSAMHU, COCTABJSIONIMMHA OCHOBY JUIS  CaMOPas3BUTHSA U
HEIMPEPBIBHOTO  00pa30BaHUsl, ILEJIOCTHOCTh OOIIEKYJIbTYpPHOIO, JIMYHOCTHOTO U
MO3HABATEJILHOTO PAa3BUTHSI JIMUHOCTH 00YUArOITUXCHI.

B mporpamMe mo maTemMaTHKE YYTCHBI HCH M MOJOKCHHUS KoHIemmuu pa3BUTHS
MareMaTuieckoro oopazoBanus B Poccuiickoii @enepannn. B cooTBETCTBUM ¢ HA3BaHUEM
KOHIICTIIIMM, MaTeMaTHYeCKOe O0Opa3oBaHUE [IOJDKHO, B YACTHOCTU, MPEIOCTABIISITH
KOKJIOMY 00y4arommeMycsi BO3SMOKHOCTh JOCTHXKEHUS YPOBHS MaTEMaTUUYECKUX 3HAHWM,
HE0OXOAMMOro ISl NajdbHEHIIeH yCIenrHol *u3Hu B oOmiecTBe. FIMEHHO Ha penieHue
ATOM 3a/1auu HalleJIeHa MporpaMmMa Mo MaTeMaTruke 0a30BOT0 YPOBHHI.

B »smnoxy nudpoBoit TpaHchopmarmu Bcex cdep UeIOBEUCCKON NeSITEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM  4YeJIOBEKOM 0e3  0a3oBoH
MaTeMaTUYeCKON TOJTOTOBKH. YKE B IIKOJE MaTeMAaTHKa CITY>)KUT OTIOPHBIM MTPEAMETOM
JUTST  W3YYCHHUS CMEXKHBIX JUCIUIUIMH, a B JKA3HU TIOCJE IIKOJIBI pPealbHOU
HEO0OXOJAMMOCTBIO CTAaHOBHUTCSI HENpPEpPhIBHOE O0pa3oBaHuE, YTO TPEOyeT MOJIHOLEHHOM
0a3o0Boii 00I11€00pa30BaTEILHON TMOATOTOBKH, B TOM YHCIE€ MU MaTeMaTH4YECKOW. ITO
0oOyCJIOBJIEHO TE€M, YTO B HAIIM JHU PaCTET YHUCIO CIEHUATbHOCTEH, CBS3aHHBIXC
HEITOCPEICTBCHHBIM ITPUMEHEHUEM MAaTEMAaTHKHU: U B chepe IKOHOMHKH, U B OM3HECE, U B
TEXHOJIOTMUECKNX 00JIacTAX, M JaKe B TyMaHUTApHBIX cdepax. Takum oOpa3zoMm, Kpyr
oOydJaronmuxcsi, s KOTOPBIX MaTeMaTHKa CTAHOBUTCA 3HAYMMBIM TIPEIMETOM,
CYILIECTBEHHO PaCUIUPSIETCS.

[IpakTrueckas MOJE3HOCTh MAaTEMAaTUKH OOYCIOBJIEHA TEM, 4YTO €€ MpPeaIMETOM
SABJISIFOTCSL (DyHIaMEHTAIbHBIC CTPYKTYPHI HAIIETO MHUpPA: MPOCTPAHCTBEHHBIE (OPMBI H
KOJIMYECTBEHHBIC OTHOIIEHUS OT MPOCTEUINNX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM
OMbBITE, 1O JOCTATOYHO CJIOKHBIX, HEOOXONUMBIX IS Pa3BUTHS HAYYHBIX W
TEXHOJIOTUYECKUX HJiel. be3 KOHKpEeTHhIX MaTeMaTUYECKUX 3HAHUM 3aTPYyHEHO



[NOHMMaHUE NPUHLUIIOB YCTPOMCTBA M MHCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIpUATHE W HMHTEPOpPETAlusi pPa3HOOOpa3sHOW  COIHUAIBbHON, HAKOHOMUYECKOM,
nonuTH4eckod  umHpopmanmu, Majgod(hdeKTHBHA  TMOBCEIHEBHAs  MpaKTHYeCKas
AesTeNnbHOCTh. Kax/1oMy 4eoBeKy B CBOCH KM3HU MPUXOAUTCS BBIMOJHATH JOCTATOYHO
CJIO’KHBIE PACUEThl U COCTABIISITh HECIOKHBIE AJITOPUTMBI, HAXOJAUTh HYKHbIE (DOPMYIIBIU
NPUMEHSATh WX, BIAJCTh MPAKTUYCCKUMHU NPUEMAMU TEOMETPUUYECKUX H3MEPEHUN H
MOCTPOCHUN, YUTaTh HMH(OpPMAIMIO, MPEICTABICHHYIO B BUAY TaOJHI], IUarpamMMH
rpauKoB, )KUTh B YCJIOBHIX HEONPEAEIEHHOCTU U MOHUMATh BEPOSATHOCTHBIN XapaKTep
CITy4alHBIX COOBITHUM.

OIHOBPEMEHHO C paclIUpeHueM chep NPUMEHEHUS MaTEMaTUKH B COBPEMEHHOM
oOmiectBe Bc€ Oosiee BaXKHBIM CTAHOBUTCS MAaTEMaTUYECKUM CTWJIb MBILUICHHUS,
NPOSIBISIOLIMIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBblKaXx. B mpouecce u3ydeHus
MaTeMaTHUKUd B apceHajd NpUEMOB M METOJOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKIUSA U JeAyKUIHsA, 00001IeHne 1 KOHKPETU3AIHS, aHaJIN3 U
CHUHTE3, KIacCUpUKallMsi M CUcTeMaru3anus, abctparupoBanne M aHaiorus. OObEeKTHI
MaTEMaTHUYECKUX YMO3aKIIOYCHHW, TMpaBuia UX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHM3M  JIOTHYECKMX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAOOTKE  yMEHHS
dbopMynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBAaTh CYXKIEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOe MBIIUIeHHEe. MaTemMaTuke MpUHAIJICKUT BeAyllas pojb B (pOpMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS W BOCIMUTAHUM YMEHUU [EHCTBOBATh IO
3aJJaHHbIM AJIrOPUTMaM, COBEPILIEHCTBOBAaTh M3BECTHbIE U KOHCTPYHPOBaTh HOBBIE. B
IIPOLIECCE PEILIEHUs 3a/1a4 — OCHOBHOM y4eOHOM AESITEIbHOCTA Ha yPOKaX MaTEMaTUKHU —
pa3BUBAIOTCS TBOPUECKAsI U IPUKIIAHASI CTOPOHBI MBILUICHHUS.

OOydenne maTematuke Ja€T BO3MOXKHOCTh Pa3BUBATh y OOYyYaIOUIUMXCS TOYHYIO,
palyoHadbHYl0 M WH(OPMATHBHYIO peYb, YMEHHE OTOHMpaTh HamOoJee MOIXOSAIINE
A3BIKOBBIE, CHMBOJMYECKHE, TpaduyecKkue CpeAcTBa [UIsl BBIPAKEHUS CYXKICHUN Hu
HarJISTHOTO UX MPEICTaBICHMUS.

HeoOxoauMbpIM KOMIIOHEHTOM OOWIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABJIIETCS 00Illee 3HAKOMCTBO C METOJIaMU MO3HAHHUSA JIEUCTBUTEIBHOCTH, MIPEICTABICHUE
O MpeIMeTe W METOJE€ MAaTEeMaTUKH, €ro OTJIMYUS OT METOJOB €CTECTBEHHBIX U
IYMaHUTapHbIX HayK, 00 OCOOCHHOCTSX NPUMEHEHUS MaTeMAaTUKH Ui pelIeHUs
HAYYHBIX W TMPHUKIAIHBIX 3a7a4d. TakuM o0Opa3oMm, MaTeMaTHUECKOe 0Opa3oBaHNE BHOCUT
CBOM BKJIaJ B (OpMHUpPOBaHUE OOIIEH KyIbTYphl UEJIOBEKA.

W3ydyeHne MaTeMaTuKku CHOCOOCTBYET ACTETHMUECKOMY BOCIHUTAHUIO YEJIOBEKa,
MOHMMAHUIO KpPAacOThl M U3SIIECTBA MAaTEeMATHYECKUX PACCYXKACHUN, BOCIPHUSTHIO
reoMeTpuuecKux GopM, YCBOCHHIO HIEH CUMMETPHH.

[TpuopureTHbiMu tensiMu 00ydeHus: Mmarematuke B 10-12 knaccax Ha 06a3oBoM
YPOBHE SIBJISIFOTCSI:

dbopMupOBaHHE LEHTPAJbHBIX MaTEeMAaTUYECKUX TMOHATUH (YUCIO, BEJIMYUHA,
reoMeTpudeckas (Gurypa, MepeMeHHasi, BEPOSITHOCTb, (YHKIIHSA), OOCCICUHBAIONTUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOI0 00pa30BaHUs 00yUJaroInuXCs;

NoJIBeJIcHUE OOy4aroluXcs Ha JOCTYNHOM [JIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKU M OKPYXKAIOLIETO MHpa, TOHUMaHUE MaTeMaTUKU KaK 4acTH
oO011ei KyJIbTYphl YEJIOBEUECTBA;



Pa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEW 00ydarouuxcs,
MO3HABATEIILHON AKTHMBHOCTH, HWCCICAOBATEIbCKUX YMEHHM, KPUTHIHOCTH
MBIIIICHUS, MHTEpPeca K U3YUCHUIO MaTEeMaTHUKH;

dbopmupoBaHre (YHKITMOHATHHOW MAaTEMAaTHYECKON TPaMOTHOCTH: YMEHUS
pacmo3HaBaTh MAaTEMAaTHYECKHE  aCHeKThl B PEAIBbHBIX  JKH3HEHHBIX
CUTyallWsIX W TPU U3YYCHUH JPYyTUX YYCOHBIX MPEAMETOB, TMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyIUpOBATH WX HA A3BIKE MATEMATHKU U
co37aBaTh MaTeMAaTUYECKHE MOJIENU, MPUMEHSATh OCBOCHHBIM MaTeMaTHYEeCKUIN
anmapar Jyuisi perieHus] MPakTUKO-OPUEHTUPOBAHHBIX 3aJ]]a4, WHTEPIPETUPOBATH
Y OLICHUBATh MOJIYYCHHbBIE PE3YJIbTATHI.

OcCHOBHBIMHM JIMHMSIMU cojepkaHusi MatemaTukun B 10-11 kmaccax
SIBJISTFOTCSI:

«Yucna u BbIYUCHEHHS», «Anredpa» («Anredpanyeckue BBIPAKEHUSNY,
«YpaBHEHUSI U HepaBeHCTBa»), «Hawama wmaTeMaTHYecKOro aHallU3ay,
«T'eometpus» («I'eomerpuueckue ¢GUrypel U WX CBoOMcTBay, «l3mepeHue
Tr€OMETPUYECKUX BEIUYUHY), «BEpOSITHOCTh U CTATUCTHKAY.

Pabouasi nporpamMma yueOHOI0 Kypca
«AJiredpa M HAYAJIA MATEMATHYECKOT0 AHAJIHN3A)

Adreépa M Hayajla MaTeMaTH4eCKOr0 AaHaJIW3a SBISETCS OJHOW W3
HanOoJiee 3HAaUUMBbIX JIMHUM B IPOrpamMMe CTapilield HIKOJbI, TOCKOIbKY, C OJHOU
CTOPOHBI, OH OOECHEYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4YeHHUs BCeX
€CTECTBEHHO-HAYUYHBIX KYPCOB, & C JIPYroll CTOPOHBI, (JOPMHUPYET JIOTUUECKOE U
abCTpakTHOE MBIIIJICHHE Yy4YalluXcs Ha YPOBHE, HEOOXOAUMOM Ui OCBOEHHS
KypcoB HH(GOPMATUKH, OOIIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTH.

Anre6pa u Hayana MaTeMaTHMYECKOIO aHajiu3a 3akKjaJbIBae€T OCHOBY IS
YCIICITHOTO OBJIAJICHUS] 3aKOHAMM (U3UKH, XUMHH, OWOJIOTUH, TTOHUMAaHUS
OCHOBHBIX TEHJIEHUUH 5SKOHOMHKM M OOIIECTBEHHOW KHU3HHU, I103BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BaTh WX B MOBCEIHEBHOW XHU3HU. B TOke BpeMsi oBiajcHHE
aOCTpakTHBIMM U JIOTUYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIIHSIMH
pa3BUBAaeT yMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPXKACHUS, UCIIOJIb30BaTh 0000IIEHNE W KOHKPETH3AIUIO, abCTparupoBaHue u
aHaJIoTHI0, GOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIUIeHHE. B Xome n3ydeHus
anreOppl M Havajl MaTeMAaTUYECKOTO aHaju3a B CTapuiedl MIKoJe ydaluecs
MOJIy4yaloT HOBBIM ONBIT pELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSTEIbHOTO
MOCTPOCHUS MaTeMaTHUYECKHX MOJENeld peallbHbIX CUTyallud M HMHTEpHpEeTaIlu
MOJIyUEHHBIX  pEIICHUH, 3HAKOMSITCS C  TOpUMepaMH  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTE B MpHUpPOJE, HAyKEe U B MCKYCCTBE, C BBIJAIOUIMMHUCS
MaTEeMaTHUYE€CKUMU OTKPBITUSIMU U UX aBTOPaMH.

B ocHoBe Meroauku oO0yueHus airebpe M HauyajgaM MaTeMaTHYecKOTo
aHaJIM3a JEKUT ACSITeTbHOCTHBIM MIPUHIIAI 00YICHHUS.

Crpykrypa AureOpbl M HayajJa MaTeMaTUYECKOTO aHAIM3a» BKIKOYAET
CJIEYIOIINE COJIEPKATEIbHO-METOANYECKHE JTUHUU: «UKcia U BBIYUCICHUSY,
«Dyukuun v rpadpukm», «YpaBHEHHs M HepaBeHCcTBay,  «Hauana
MaTeMaTUYeCKOro aHaiu3a», «MHo)kecTBa U JIoTHKa». Bce OCHOBHBIE



COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3Yy4YalOTCAd Ha MOPOTSHKEHUM JBYX JIET
0o0yueHHUs B CTapuied IIKOJE, €CTECTBEHHO JAOMOIHSAA APYT Ipyra U MOCTENEHHO
HAaCHIAACh HOBBIMU TEMaMH U pa3JieiIaMHu.

CopnepxkaTeabHO-METOANYECKasT JTUHUS «Yuclia U BBIUMCICHUS) 3aBEpIIACT
(dbopMHupOBaHNE HABBIKOB MCIOJIB30BaHUS JIEHCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HayaTo B OCHOBHOM Mikoyie. B crapmieil mikojie oco00oe BHUMAaHHUE YHAENSIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3alMUCH JACHUCTBUTEIBHOTO YHCIA, YMEHHE
pallMOHANIBHO BBIMOIHATh JEUCTBUSI C HUMHM, JeJlaTh MPUKUAKY, OILICHUBATh
pesynbrar. OOyuarommuecs: MOMy4aloT HaBbIKA TPUOMMAKEHHBIX BBIUYMUCICHUH,
BBITIOJIHEHUS JIEUCTBHM C YMCIaMM, 3alUCaHHBIMM B CTaHAapTHOM (dopwme,
UCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLEHUBAHMS YUCIIOBBIX BBIPAKEHU.

Jlunust «YpaBHEHHUSI M HEPABEHCTBa» peaIu3yeTcs Ha MPOTSHKEHUU BCETO
oOyuyeHUsi B CTapuiedl IIKOJe, MOCKOJIbKY B KaXJIOM pasjelie MpOorpamMMbI
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3ajay. OOydarommecs: OBIAJEBaIOT
pa3IMYHBIMU METOJaMHU PEIICHUS LEJbIX, PAMOHAIBHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMUYECKUX U  TPUTOHOMETPUUECKUX  YpPaBHCHUH,
HEPABEHCTB U UX cucteM. [lolydeHHbIe yMEHUS UCTIONIB3YIOTCS ITPU UCCIEA0OBAHUU
GyHKIUE ¢ TTOMOIIBIO MPOU3BOJHOM, PEIIEHUU MPUKIAIHBIX 3a/Jad M 3aJad Ha
HaXOXKJCHUE HauOONIBIIMX W HAUMEHBIIMX 3HauYeHUW QyHKuuu. [lanHas
colepkaTesibHasl JIMHUS BKJIIOYaeT B ceOs Takke GOpMHUpOBAHUE YMEHUM
BBITIOJIHATh pacy€Thl 1Mo (GopmyiaM, TpeoOpa3oBaHUs IENbIX, PAlMOHAIbHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKKE BBIPAKECHHUIA,
colepKalMx cTeneHu u Jjorapudmel. braromaps u3ydeHuro anreOpandecKkoro
Marepuaia OPOUCXOAUT  JAJIbHEHIIEE  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUJICHUS y4Yaluxcsi, (POPMHUPYIOTCS HaBBIKM JIETYKTHUBHBIX
paccyxaeHuid, paboThl €  CHUMBOJIbHBIMH  (OpMaMH,  MPEJCTaBICHUS
3aKOHOMEpPHOCTEN M 3aBHUCHUMOCTEW B BHUJAE PaBEHCTB M HEpaBEHCTB. Anredpa
npearaet 3h(PEeKTUBHbIE UHCTPYMEHTHI JIJIsl PEUICHUs] MPaKTUUYECKUX U

€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKA HAYKH.

CopnepxxarenpHo-MeToauueckas JmHus «DyHKMuM u  rpadukm» TECHO
MEPEIUIETACTCS C IPYTUMH JIMHUSIMU KypPCa, MIOCKOJIBKY B KAKOM-TO CMBICJIE 3aaET
[10CJIE0BATEIBHOCTD U3y4ECHUS Marepuaa. N3yuenne CTEIIEHHOU,
MOKa3aTeIbHOMU, JOTapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIHMM, UX CBONCTB
u rpadukoB, UCMOIb30BaHUE (YHKIUN IJI PEHICHUs 3a/Jad U3 JPYTUX Y4eOHBIX
NPEAMETOB U PEATBHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAIIM30M,
TaKk U C pElIeHHMEeM YypaBHEHM M HepaBeHCTB. Ilpu sTom OonbllIOE BHUMAaHHE
ynensierca (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEXKIY
pPa3IMUYHBIMU BEJIMYMHAMU, HCCIEI0BATh IMOJYyYCHHBbIE (QYHKIHMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi CoAepKaTeIIbHOM JIMHUM HAIlEJIeH Ha pa3BUTHE YMEHUMN
W HABBIKOB, MO3BOJSIIOIIMX BBIPAXaTh 3aBUCMMOCTH MEXKAY BEJIMYMHAMHU B
paznuyHOi (opMe: aHaATUTUYECKOH, rpadudueckoil u cioBecHoil. Ero m3ydenwme
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3allUH, UCTIOIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JuHUsS «Hadama mareMaTH4eCKOro aHalv3a» I03BOJIAET



CYLIECTBEHHO PACIIMPUTH KPYI KaK MAaTEMAaTHYECKUX, TaK W IMPUKIAIHBIX 3a7a4,
JOCTYMHBIX 00YYarOIIMMCSI, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTD HCCIIEIOBATh U
CTpouTh Trpadukud (YyHKUWN, ONPEAENsATh WX HauOOJbIINE W HAUMEHBIINE
3HAYEHUs], BBIYUCIATH TUIOMIaAd (GUryp M OOBEMBI Tel, HAXOAUTh CKOPOCTU U
YCKOpeHHsl IpoueccoB. JlaHHasg cojaepKarelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHUS MATEMAaTUYECKUX MOJEIEH pEANbHBIX CUTYAalluH,
HaXO0XJICHHSI HAWIYUIIETO PELICHUs B NPUKIAJAHBIX, B TOM YHUCIE COLMAJIBHO-
SKOHOMMYECKHX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO U KPEaTUBHOIO
MBIIIJICHUsI, (POPMUPOBAHUIO YMEHHUI pacrno3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUK B HayKe, TeXHMKE M HcKyccTBe. OOydarommecss Yy3HAIOT O
BBIJIAIOIIMXCS pe3ysibTaTax, IIOJIYYEHHBIX B XOJ€ pPa3BUTUS MATEMaTUKHA Kak
HayKH, U UX aBTOPAX.

ConepxaTenpHO-MeTOANYECKas JIMHUS «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
IIOCBSIIEHA  JJIEMEHTAaM  TEOPUM  MHOXKECTB.  T€OpPETUKO-MHOKECTBEHHBIE
IIPEACTABIICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTEMAaTHKU W IPELJIAraroT
HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONINNA BCE pa3/iesibl MAaTEMATUKUA U €€
MIPUJIOKEHUM, OHU CBS3BIBAIOT PAa3HbIE MAaTEMAaTUYECKHE AUCUUILIMHBI B €IUHOE
nenoe. 1lo3ToMy BaKHO ATk BO3MOXKHOCTH IIKOJIBHUKY IIOHMMAaThb TEOPETHKO-
MHO>XECTBEHHBIM SA3BIK COBPEMEHHOM MAaTeMaTUKM M HCIIOJIb30BaTh €ro il
BBIPAKECHUSL CBOUX MBICIICH.

M Kypca «AJredopa ¥ Ha4ajia MaTeMaTHYIeCKOro
aHajm3ay. Pabouyas nporpamMma y4e0HOIro Kypca

«I'eomeTpus»
INOSICHUTEJIBHAS 3AIINCKA

PabGouas mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOrO ypoOBHS IS
obyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHApTa CpeHEro olIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, TMPEABIBIAEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAIUIIUH POCCUHCKOTO 00Opa3oBaHMS.
Peanuzanus nporpamMMbl 0OecrieunBaeT OBIAJCHUE KIIOUEBBIMU KOMITETCHIIUSIMH,
COCTABJISIIONIIUMU  OCHOBY JUISI CAaMOPAa3BUTUSL W HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JMYHOCTH 00YYarOIIUXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca TeOMETpPHH Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHusl OOYCIOBJIEHA MPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
NpEeAMETHBIX PEe3yJbTaTOB OOYYEHUs] T€OMETPUU B HANpPaBIECHUU JIMYHOCTHOTO
pa3BuTHs oOydarommxcs, (OpMUPOBaHUS (DPYHKIIMOHAIIBHOW MaTEeMaTUYECKON
IPAaMOTHOCTH, U3YYEHUS IPYTUX y4eOHbIX JUCHUIUIMH. Pa3BuTHe y o0ydaromuxcs
NPaBUWIbHBIX MPEACTABICHUM O CYIIHOCTH W MPOUCXOXKIACHUM TeOMETPUYECKUX
a0CTpakIinii, COOTHOIIEHUU pPEATbHOTO W HJEATBHOIO, XapakTepe OTPaKEHUS



MaTeMaTUYECKOW HAyKOM SBJIEHMM U IIPOLECCOB PEaJbHOIO0 MHpPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOAEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YVYAIIMXCS, a TAKXKE KAueCTB MBIIUIICHUS, HEOOXOAUMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBAsieTCS OJHUM U3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOuiero o00pa3oBaHUs, TaK KaK O0O0ECIEYMBAET BO3MOXHOCTb M3YyUEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, TaK U T'YMAHUTAPHOM.

Jlormueckoe MblIUieHHE, (GOPMUPYEMOE NPU HM3YyYEHUU OOYyYarOIIUMHUCA
HNOHATUHUHBIX OCHOB I'€OMETPUM U IIOCTPOCHHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHNUN
B XOJ€ pEIICHUs TI'E€OMETPUYECKHUX 3a]ad, YMEHUE BBLABUIATh U OIPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS IIPU PELICHUU 3a1ad €CTECTBEHHO-
Hay4HOI'O LIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX OO0JACTAX NEATEIbHOCTH 4enoBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOJUMOE YCJIOBUE €ro COLHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIECIIHOTO IMO3HAHHUS W aKTUBHOIO
npeoOpa3oBaHusd  JEUCTBUTENBHOCTU.  OnepupoBaHHE  MNPOCTPAHCTBEHHBIMH
oOpazamu O0OBEIMHAET pa3Hble BHUABl YYEOHOW W TPYAOBOW JI€ATEIBHOCTH,
ABJIIETCS OJHUM U3 IPO(ECCUOHATIBLHO BaXHBIX KAUECTB, IO3TOMY aKTyaJlbHa



3amada (opMupoBaHUS y OOYyYaIOMUXCS MPOCTPAHCTBEHHOTO MBINIJIEHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HANPABICHUSM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00I1eo0pa3oBaTeibHOE U OOIIEKYJbTYpHOE pa3BUTHE
oOydaronuxcst  4yepe3  oOeclieueHHe  BO3MOXKHOCTH  NPHOOPETEHHS U
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWW W JCHUCTBUM,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO TPOJOJKEHUST 00pa30BaHUS
10 CIIEHUAJIBHOCTSIM, HE CBA3aHHBIM C TPUKJIATHBIM UCIIOJIb30BAaHUEM F€OMETPUHU.

[Iporpamma 10 reomMeTpud Ha 0a30BOM YPOBHE MpeIHA3HA4YE€HA IS
00yyYaroImMXCcsl CPeAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YPOBHE OCHOBHOTO 001Iero oOpazoBaHus. Takum oOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOINME€ MAaTeMaTUYECKUE YMEHUs, CBS3aHHBIC
Co chnenupuKod TEOMETPUU U HEOOXOIUMbIE IS >KU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETpUI0 Ooiiee
rIyOOKO, €CiM B JalibHEUIEM BO3HUKHET HEO0OXOJAMMOCTh B T€OMETPHUYECKHUX
3HaHUSX B MPOGECCUOHATBHON NEATETbHOCTH.

JlocTikeHre 1ed  OCBOEHUSI MPOrpamMMbl  OOECIEYMBACTCA pEIICHUEM
COOTBETCTBYIOIMX 3ajiadu. [[puopuTeTHBIMU 3ajayaMU OCBOCHUSI Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIstOTCS:

« (opmMupoBaHUE TpeICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI
1 OCO3HaHME €€ B3aMMOCBSI3U C OKPY>KaIOIUM MUPOM;

o (opmMupoBaHUE TpECTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIlCHHs Kak
O BaXHEHIIMX MAaTeMAaTHMYECKHX MOJIENSIX, IMO3BOJISIONIUX OMUCHIBATh U
U3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« (opmupoBaHHEe yMEHHS pacIO3HABATh HA YEPTEKAX, MOJIECTISIX U B PEAIbHOM
MUpE MHOTOTPAHHUKH U TeJia BpalleHUs;

o OBJAJCHUE METOAAaMHU pEUIEHUs 3aJa4 Ha MOCTPOCHMS HA H300pAKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

o (QopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU  TOHSTHUSIMU O
MHOTOTPaHHHUKAX U TeJaxX BPAIIEHUS] U UX OCHOBHBIMHU CBONCTBAMU;

¢ OBJIQJICHHE AJITOPUTMAMU PEILICHUS] OCHOBHBIX TUIIOB 3a/a4; (HOPMUPOBAHUE
YMEHHUsI TIPOBOJAUTH HECJIOXKHBIC JIOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€
pelIeHrus  CTEPEOMETPUYECKUX 3aJady M 3aJa4 C  [PaKTHYECKUM
COJIep>KaHHEM;

¢ Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIMOCOOHOCTEHW OO0ydYaroImmXcs,
MO3HABATEILHON aKTUBHOCTU, WCCJIEIOBATEILCKUX YMEHUW, KPUTUIHOCTU
MBIILJICHUS;

o (opmupoBanue (GyHKIIMOHATHHONW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHUE Pacro3HaBaTh MPOSBICHUS T€OMETPUUYECCKUX MOHSATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CUTyallUsIX U MPU H3YYCHUU
JIPYyrux  y4eOHBIX  TPEAMETOB,  MPOSBICHHS  3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh



F€OMETPUYECKHE MOJIEIH, IPUMEHSITh OCBOCHHBI T€OMETPUUYECKHI anmapar
JUIsl pelleHUsl MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/ad, WHTEPIPETUPOBATH M
OLICHHBATh MOJYYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO IPOTPAMMBI SIBIISIETCS BKIIFOUEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro M3y4eHus 3aJad, peulacMblX Ha ypOBHE
WHTYUTUBHOTO MO3HAHWS, U ONPEIeIEHHBIM 00pa3oM OpraHU30BaHHAs padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOIO U MPOCTPAHCTBEHHOIO
MBIIUIEHNS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLECCOB, MOTHBUPYET K
JAJIbHEUIIIEMY U3YYEHHIO IIPEAMETA.

[IpeanoureHne OTHAETCA HAIISIHO-KOHCTPYKTUBHOMY METONY OOy4YE€HUs, TO
€CTh TEOPETHYECKHE 3HAHHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MNPEACTABICHUU Y
ydaluxcsi B Kypce CTEpEOMETPHM IIPOBOOUTCSA 3a CUET pEIIEeHUs 331ad Ha
CO3/IaHHE€  MPOCTPAHCTBEHHBIX 00pa3oB W  3a7ady Ha  ONEpPUpPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3gaHue o0paza MPOBOJUTCS C OMOPOM Ha
HarjasAHOCTh, @ ONEepUpoBaHME oOOpa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HaIJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOJAHOIO COIEPIKaHMUS.

OcHoBHBIE cozep:kaTenbHble JIuHUU Kypca «['eomerpun» B 10-11 kiaccax:
«MuororpanHukn», «IIpsiMple U TNIOCKOCTH B MMPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbI U KOOPIMHATHI B IMTPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJIEPKATEIbHBIM JIMHUSM, HO M MO TroAam
00y4eHHUsI Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHuUsl.

CopnepxaHue 0o0Opa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI paboyeil mporpaMMbl, pacrnpeaenéHHbIM MO0 TrojaM OO0y4YeHus,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJIAJICHHE T'€OMETPUUYECKUMHU
HNOHATUSAMHU U HAaBBIKAMM OCYIIECTBIIUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENBHO, C
cOOJII0ICHUEM MPUHIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAINUCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM 0O0ydaromuXxcs, paciiupss U
yray0nsia e€, o0pasyst MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

OO61iee YKCiIO 4YacoB, PEKOMEHIOBAHHBIX JJIA U3ydeHUsT MaTeMaThuku — 340
gacoB: B 10 kiacce — 102 gacos (3 gaca B Hemenmo), B 11 kimacce — 102 gacos (3
yaca B Henmenmo), B 12 kmacce — 136 yacoB (4 uaca B Hemeno). Kpome Toro, u3s
4acTH, HopMUPYyEeMOl yIaCTHUKAMU 00pa30BaTEIbHBIX OTHOIICHU, BBIICICHO B
10 kmacce 34 4daca (1 gac B Henemo). Mroro: B 10 kimacce 136 yacoB (4 gaca B
HEJIEITI0).

COILEP KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucua ¥ BIYMCICHUSA
Panmonaneupie uyucina. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI,
OecKOHEUYHbIE  MepuoaudYecKkue  apobu. Apudmernyeckue  omepauud  C



paloHaIbHBIMU YUCIIAMU, TPE0O0pa30BaHUs YUCIOBBIX BhIpaxeHuil. [I[pumenenue
ApoOeil 1 MPOLEHTOB JJIsl PelleHUs] MPUKIAAHBIX 337a4 U3 Pa3IMYHBIX OTpacien
3HAaHUU U PEATbHOM )KU3HH.
JlelicTBuTEeNnbHBIE 4YHWcCla. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCIA.
ApudmeTnueckue onepanuu ¢ JCHCTBUTENbHBIMU yuciaaMu. [IpuOmmkEHHbIE
BBIYMCIICHNS], IPABWJIA OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3YyJIbTaTa BHIYMCICHNMN.
Crenenp ¢ menbiM  mokazateneMm. CrangaptHas ¢opma  3amucu
JNehcTBUTENbHOTO uucna. Mcmonbp3oBanue moaxojsimied  (opmbl  3amucH
NEUCTBUTENBHBIX YHUCEN IS PEIICHUS NPAKTHUYECKUX 3aad U IPEACTABICHUS
JAHHBIX.
Apudmernueckuii  KOpeHb  HaTypajdbHOW  cremeHu.  JleHcTBUsS ¢
apu(pMETUYECKUMH KOPHSIMU HATypaJIbHON CTEIIECHHU.
CuHyC, KOCMHYC W TaHI'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOTO APTYMEHTA.
YpaBHeHUS U HEPABEHCTBA
ToxecTBa U TOKIECTBEHHBIE MPE0Opa30BaHUSI.
OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBL.
YpaBHEHHE, KOpEHb YypaBHEHHs. HepaBeHCTBO, pEIICHHE HEPAaBEHCTBA.
Metoa MHTEpPBAIIOB.
Pemmenue uenbix 1 JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemenne nppalMOHAIBHBIX YPABHEHU W HEPABEHCTB.
Pelienuie TpUroHOMETPUYECKUX YPABHEHUM.
[IprMeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1a4
Y 33J1a4 U3 Pa3IudHbIX 00J1acTeil HAYKH U pPealbHOM KU3HH.
DOyHKUMH U TPaPUKHU
@OyHkius, crnocoObl 3amanHus Gyuknuu. [paduk ¢yHknuu. B3aumuo
oOpaTHbIe (PYHKITUH.
OO6nacth ompeneseH!s 1 MHOXKECTBO 3HaueHU QyHkiuu. Hymu Qyskiuu.
[TpoMexyTkH 3HAKOOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKITUH.
CrenenHas (pyHKUHMS C HATYpaJIbHBIM U LIEJBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHHU.
TpuroHomerpuueckass OKpPYKHOCTb, OIPEIEIEHUE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

11 KJIACC

Yucaa v BIYUCICHUSA

Harypanbnsbie u nensle yncia. [IpuzHaku 1enmMocTy HenbiX Yuces.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeiaeM. CBOWCTBA CTENECHU.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanne BBIpAXEHUH, COAEpPXKAIIMX CTENEHH C palOHAJIbHBIM
II0KA3aTEeJIEM.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

Pemienne TpUroHOMETPUYECKUX YPABHEHHM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.



DyHKIUMN U TpaQUuKHU

®ynkuua. Ilepuogmueckue  QyHkuuu. [IpoMeKyTKM  MOHOTOHHOCTH
¢ynkuu. MakcumyMbl 1 MUHUMYMbI GyHKIuu. HaunOonbliee M HauMeHbIee
3HaueHUe (PYHKIIMHA Ha TPOMEKYTKE.

TpuronomeTrpuyeckue GyHKIMH, UX CBONCTBA U IpaUKH.

Hcnonb3zoBanue rpa@ukoB GyHKUUH ISl PEIICHHUsS] YPABHEHUA M JTMHEHMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI UCCIIENOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT IMPHU PEIICHUU 3a1ad U3 APYIHMX y4eOHBIX
MIPEAMETOB U PEANBHOU KU3HH.

Hauaja MmaTeMaTn4ecKoOro aHajamsa
HOCJ’IGI[OB&TGJ'IBHOCTI/I, CITOCOOBI 3aJJaHuA MOCJIEAOBATEIILHOCTEH.

MOHOTOHHBIE TOCHENOBATENLHOCTH. ApUMETHYECKass U TeOMETpUYecKas
nporpeccur. beckoHewuHO yObIBaromias reoMmerpuyeckas mnporpeccus. Cymma
OeCKOHEYHO YOBbIBalOIIE T€OMETpUYECKON mporpeccun. PopMyna CIOKHBIX
MpOLEHTOB. Vcrnosb30BaHME MPOrpeccuu [Uisl PELICHUs pealbHbIX —3a]ad
MPUKJIAAHOTO XapaKTepa.

MHo:xecTBa H JIOTUKA

MHo)kecTBO, omnepanuu Haj MHOXkecTBaMH. Jlmarpammel Ditnepa—BeHHa.
[IpuMeHeHrne TEeOpEeTHKO-MHOKECTBEHHOIO ammapara JJisi ONHCAHUS pPealbHbIX
MIPOLIECCOB U SIBJICHUM, IPHU PEIIEHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CleICTBUE, J0KA3aTEIbCTBO.

12 KJIACC

Yucia 1 BIYHCICHUSA

Jlorapudm umcna. JlecaiTuuHbIE U HATYpaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COEPKAIIMX JOTrapHUPMBI.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEHHBIX ypaBHEHMN. PellleHne mpUKIagHbIX 33/1a4 C IOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucTeEMBI M COBOKYITHOCTH PAIIMOHATBHBIX YPAaBHEHUIN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTHUECKUX 3a/lad W 3a/Jad W3 Pa3IMYHbIX o0JacTel Hayku M peasbHOM
KU3HU.

DyHKUUM U TpaPuKHU

[Toka3zatenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpagukoB GyHKIUN IS PEIICHUs] YpaBHEHUN M JTUHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS MPOLECCOB MU
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUH 3aJad U3 JPYIHX Y4eOHbIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaIM3a



HenpepriBabie dhyHKIIMA. MeTOT MHTEPBAIOB sl pEIIICHUST HEPABEHCTB.
[IponsBonnass  ¢yHknuu. ['eomerpuueckuii U (PUBHUYECKHH  CMBICI
IIPOU3BOJHOM.

[IpousBoaHble  d7eMEHTApHBIX  QyHKUUNA.  Dopmynbl  HaXOXIEHUS
MIPOM3BOTHON CyMMBI, TPOU3BEICHUS H YACTHOTO (DYHKIIUH.

[TpumeHeHre MPOU3BOJHOM K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxkienne HanOobIIero 1 HauMEHbIIEro 3HaueHus: QyHKIIUN Ha
OTpE3KE.

[IpumMeHeHne NTPOU3BOJHOM I HAXOXKACHUS HAWIIY4dlIero pELICHHS B
NPUKIAIHBIX 3aJadax, Jid OIpPEAEIEHUs CKOPOCTH IIPOLECCa, 3aJaHHOTO
bopMmyIoit umu rpapuKoMm.

[TepBooGpa3zHas. Tabauiia mepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuii W (QU3WYECKU CMbICH. Beruucienue
uHTerpana no ¢popmyine Herorona—Jleitonuna.

Yucaa v BBIYMCICHUSA

Jlorapudm uncna. JlecaiTuuHble U HATYpaJIbHbIE JIOTAPU(PMBI.

YpaBHeHMs U HEPABECHCTBA

[TpeoOpa3zoBanue BbIpaXeHUM, COAEpKALIMX JOrapu(pMBbI.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHENHBIX ypaBHEHHU. PellleHne mpuKIIagHbIX 3a/1a4 C ITOMOIIBIO
CHUCTEMBI JJUHEWHBIX YPABHEHUM.

CucteMbl M1 COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a/lad U3 pa3IMyHbIX oOJacTedl Hayku M peaslbHOU
AKU3HH.

DOyHKUMH U TPaPUKHU

[Toka3zaTenbHas u norapupmMuyeckast PyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3zoBanue rpa@ukoB GyHKIUN ISl PEIICHHUs] YPABHEHUM M JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS MPOLECCOB MU
3aBHUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEHICHUH 3aJad U3 JPYIHX Y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Havana MaTeMaTH4eCKOro aHaJIM3a

HenpepoiBHble hyHKIMA. MeTo1 MHTEPBAIOB sl pELICHUSI HEPABEHCTB.

[IpousBogHast  Qyukmuu. ['eomerpuueckuii u  QU3MYECKH  CMBICI
MIPOU3BOJHOM.

[IpousBogHbie  dnmeMeHTapHBIX  GyHKIUNA.  Dopmynbl  HaXOXIEHUS
MIPOU3BOJHON CyMMBI, TPOU3BEIECHUS U YACTHOTO (DYHKIIUH.

[IpumMeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: QyHKIUA Ha
OTpE3KE.

[IpumMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWIIy4dllIero pELICHHs B
NPUKIAJHBIX 3aJadax, JId OIpPEAEIEHUs CKOPOCTH IIPOLECCa, 3aJaHHOIO
bopmyIoit unm rpapuKom.



[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX.
Wuterpan, ero reomeTpuyeckuil W (pu3MUeckuii cmbica. Beruucienue
uHrterpana no popmyne Hetorona—JleliOnuia

COILEPKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMmasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIECJICTBUS U3 HUX.

B3auMHOe pacnosoXeHue TMpsMbIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
[apajuleJIbHbIE W CKpellMBaroIuecs npsMble. llapamnenbHOCT MNpAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: MapajulelIbHbIE NPSIMbIE B  IPOCTPAHCTBE;
[IapaJUIEIBbHOCTh TPEX MPSAMBIX; MAPAIUIEIBHOCTD IPSAMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrOJl MEXAYy IMpAMBIMA B MPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEN: MapajyIeIbHbIE  TIOCKOCTH; CBOICTBA
napajulesibHbIX —IIOocKocTeil. [lpocTeliiue mnpocTpaHCTBEHHBIE (UTYpHI Ha
IJIOCKOCTHU: TETPadIp, KyO, MapajieenuIe/l; IoCTPOCHUE CEUYECHUH.

[lepneHAUKYISIPHOCTD NPSIMOWM M TIOCKOCTH: MEPIEHINKYISIPHBIC MPSIMBIEC B
MPOCTPAHCTBE, MPAMBIE TNapaICIbHbICE W TMEPNEHAUKYJISAPHBIE K ILIOCKOCTH,
MPU3HAK TMEPHNECHANKYISIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOpeEMa O MpsIMOH
NEPIIEHANKYJIAPHON IIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YroJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl  JIBYTPAHHOIO  yIJia.
[lepnieHAUKYISp M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 70  TUIOCKOCTH, TMpOeKius  (GUrypel Ha  TUIOCKOCTb.
[lepnieHIUKYISAPHOCTh  IUIOCKOCTEW: IPU3HAK  MEPHEHIMKYISAPHOCTH  JBYX
I0cKocTer. Teopema 0 TpEX NEPIEHAUKYIISAPAX.

11 KJIACC

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yrospHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBbI;, NpsiMas U HAKJIOHHAsl MPU3MBbI; OOKOBasi U
MOJTHAs MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjieJienune]; U ero cpoiicTtBa. llupamupa: N-yroibHasg nupamuaa, TPaHU U
OCHOBaHHE MUPAMHJIBI; OOKOBAs U TIOJIHAS IOBEPXHOCTH MUPAMUIbL; IPABUIIbHAS U
yceu€HHas mnupamMuja. OJEMEHThl MNpu3Mbl U nupaMuibl. [IpaBuiibHbIE
MHOTOTPAaHHHMKH: MOHATUE IMPABUIBHOIO MHOTOTPAHHUKA; MPABUJIbHAS MpPHU3Ma U
MpaBUJIbHAS MHUPAMHUJIA; IPABUIIbHAS TPEYroJibHAas IHUpPaMUIAa W IPABUIbHBIN
TeTpadnp; KyO. IlpeacraBienwe O mNpPaBHIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaexka’p u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

CumMeTpuss B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMUAaxX, Mapaulenenunenax,



MPaBUJIbHBIX MHOTOIPAHHHUKAX.
Bbruncnenue 3J€MEHTOB MHOTOTPAHHUKOB: pE&Opa, JMaroHadH, YIJbl.
[Inomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH NPSIMOU MPU3MBI,



IJIOMIa b OCHOBAHHM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH ¥ TIOBEPXHOCTH TMPABUILHON TMHPAMHUIBI,
TeopeMa O IUomanaun yceu€éHHo mnupamuabl. [lonstne o0 o00bEme. OO0BEM
MUPAMU/IBI, TPU3MBI.

[logoGueie Tenma B mpocTpaHcTBE. COOTHOLIEGHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

12 KJIACC

TeJsia BpaleHus

[Hunusapuyeckast MIOBEPXHOCT, oOpa3yromue HWIMHAPUYECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON MNOBEpXHOCTH. LlumuHAp: OCHOBaHUS H
OOKOBasi TOBEPXHOCTb, OOpa3ylollas M OCh;, IUIONAAhr OOKOBOW U TIOJHOU
MTOBEPXHOCTH.

KoHnueckas moBEepXHOCTh, 00pa3yrolIle KOHUYECKOW MOBEPXHOCTH, OChb U
BEpUIMHA KOHUYECKOU MmoBepxHOoCcTU. KoHyC: OCHOBaHME M BepIIMHA, 00pa3yroIas
M OCh; IUIOMAaJb OOKOBOM M TIOJHOM TIOBEPXHOCTU. YCEUYEHHBIA KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m map: ueHtp, paauyc, AUAMETp; IJIOLIAJb MOBEPXHOCTH CQepbl.
B3aumHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
IJI0IA b CEephl.

N300paxeHue Ten BpallleHUs1 Ha TUIOCKOCTH. Pa3BEpTka HuiIMHApa U KOHYca.

KoMOuHaium ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA OKoJIO cdephl; chepa, BOHCAaHHAST B MHOTOIPAHHHMK, WU TEJO
BpAallICHMUS.

[Tonsarue 06 o0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00BEME
MPSMOYTOJIBHOTO Tapajienenuneaa M ciaeactsusd u3 Heé. OOBEM HMIMHIpA,
KoHyca. O0BEM 11apa U TIomaab chephl.

[lonoGueie Tena B mpocTpaHcTBE. COOTHOLIEHHS MEXKIY IUIOIIASIMHU
MOBEPXHOCTEN, 00BEMAMU MOJAOOHBIX TEN.

Ceuenus mwimmHApa (MapauieTbHO W HEPIEHAUKYISIPHO OCH), CEUYCHHUS
KOHyca (IapajuleJIbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpLIMHY), CEUCHHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B nipocTpaHcTBe. Cl0KEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TpEM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekropaMu. IIpsmoyrosnpHas cucrema
koopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocreiimme 3amaum B
KOOpJMHATax. YToda Mexay BekTopamu. CKalsipHOE NPOU3BEACHHE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMM U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPY PELIEHNN T€OMETPUUYECKUX 3a1a4.

PaGouas nporpamma yueOHoro kypca «I'eomerpusi»
NMOSICHUTEJIBHAS 3AIINCKA



Pabouas mporpamma yde6HOTrOo Kypca «I'eomerpus» 6a30BOro ypoBHS IS
obyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
roCcyJIapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIApTa CPEAHEro 00IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHWW, TMPEABIBIAEMBIX K
MaTeMaTUYECKOMY OOpa30BaHHUIO, W TPAAMUIMN POCCUICKOrO 0O0pa3oBaHMUS.
Peanm3amus mporpamMmbl 00€cIIeYMBAET OBJIAICHAE KITFOYEBBIMH KOMITETEHITHSIMH,
COCTaBIISIFONIUMH OCHOBY JUISI CaMOPa3BUTHsI M HEMPEpPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIbTYpPHOTO, JWYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIUXCSI.

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpHUM Ha YPOBHE CpEIHEro o0OIero
oOpa3zoBaHusi OOYCJIOBJIEHAa TPAKTHYECKOM 3HAYUMOCTBIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAMPABICHUU JIMYHOCTHOIO
pa3BuTHs oOydarommxcs, (HOpMUPOBaHUS (PYHKIIMOHAIBHOW MaTeMaTUYECKON
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILIINH. PazButre y oOy4aronmxcs
MPABIIBHBIX MPEACTaBICHUA O CYIIHOCTH U TPOUCXOKJICHUU TE€OMETPUUYECKUX
abCcTpakiuii, COOTHOIIEHUH PEATbHOTO W HICAIBHOTO, XapaKTepe OTPAKCHHS
MATEMATUYECKOM HAYKOM SBJIEHUM W TMPOLECCOB pPEAITBHOIO MHpPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYaluxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsieTCST OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAET BO3MOXKHOCTh M3YyUYCHHsS Kak
JTUCIHMILTAH €CTeCTBEHHO-HAYYHOM HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbluieHHE, (OpMUpPYEMOe NpPHU HM3YyUYEHUH OO0ydarolUMHUCA
MOHSATUHHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH IIETIOYKU JTIOTUYECKUX YTBEPKICHUN
B XOJI€ pCIICHUS TEOMETPUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U OMPOBEPTaTh
THIOTE3bl HETMOCPEICTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTH U3 Kypca (pU3uKu.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYNIECTBEHHYIO POJb BO
BCEX O00ONacTsIX AesITeNnbHOCTH 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBbHOrO ObITHS, (opma
OTPaXEHUsI OKPYXKAIOIIETO MHUPA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpazoBaHus  JeiictBuTenbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00bEIUHSET pa3Hble BUABl YYEOHONM U TPYNOBOM N€ATEIBHOCTH,
SBJISICTCSI OAHUM U3 MPOGECCHOHAIBHO BAXHBIX KaYECTB, MOATOMY aKTyaJlbHA



3amada (opMupoBaHUS y OOYyYaIOMUXCS MPOCTPAHCTBEHHOTO MBINIJIEHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HANPABICHUSM.

[lens ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — 00I1eo0pa3oBaTeibHOE U OOIIEKYJbTYpHOE pa3BUTHE
oOydaronuxcst  4yepe3  oOeclieueHHe  BO3MOXKHOCTH  NPHOOPETEHHS U
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHWW W JCHUCTBUM,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIO0DKCHHS 00pa30BaHUS
10 CIIEHUAJIBHOCTSIM, HE CBA3aHHBIM C TPUKJIATHBIM UCIIOJIb30BAaHUEM F€OMETPUHU.

[Iporpamma 10 reomMeTpud Ha 0a30BOM YPOBHE MpeIHA3HA4YE€HA IS
00yyYaroImMXCcsl CPeAHEN IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO 001iero oOpazoBanus. Takum oOpa3oMm, oOydaromuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOINME€ MAaTeMaTUYECKUE YMEHUs, CBS3aHHBIC
Co chnenupuKod TEOMETPUU U HEOOXOIUMbIE IS >KU3HHM B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETpUI0 Ooiiee
rIyOOKO, €CiM B JalibHEUIEM BO3HUKHET HEO0OXOJAMMOCTh B T€OMETPHUYECKHUX
3HaHUSX B MPOGECCUOHATBHON NEATETbHOCTH.

JlocTikeHre 1ed  OCBOEHUSI MPOrpamMMbl  OOECIEYMBACTCA pEIICHUEM
COOTBETCTBYIOIMX 3ajiadu. [[puopuTeTHBIMU 3ajayaMU OCBOCHUSI Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIstOTCS:

« (opmMupoBaHUE TpeICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYPHI
Y OCO3HAHME €€ B3aMMOCBS3U C OKPYXKAIOLUM MUPOM;

o (opmMupoBaHUE TpECTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BPAIlCHHs Kak
O BaXHEWIIMX MAaTEMAaTHYECKUX MOJIENSAX, IMO3BOJIAIOUIUX OINUCHIBATH U
M3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIEr0 MUPA;

« (opmupoBaHHEe yMEHHS pacIO3HABATh HA YEPTEKAX, MOJIECTISIX U B PEAIbHOM
MUpE MHOTOTPAHHUKH U TeJia BpalleHUs;

o OBJAJCHUE METOAAaMHU pEUIEHUs 3aJa4 Ha MOCTPOCHMS HA H300pAKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

o (QopMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU  TOHSTHUSIMU O
MHOTOTPaHHHUKAX U TeJaxX BPAIIEHUS] U UX OCHOBHBIMHU CBONCTBAMU;

¢ OBJIQJICHHE AJITOPUTMAMU PEILICHUS] OCHOBHBIX TUIIOB 3a/a4; (HOPMUPOBAHUE
YMEHHUsI TIPOBOJAUTH HECJIOXKHBIC JIOKA3aTEJIbHBIE PACCYKICHHUS B XOJI€
pelIeHrus  CTEPEOMETPUYECKUX 3aJad M 3aJa4 C  [PaKTHYECKUM
COJIepKaHHEM;

¢ Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIMOCOOHOCTEHW OO0ydYaroImmXcs,
MO3HABATEJIbHON aKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHHUM, KPUTUUYHOCTH
MBIIUICHUS;

o (opmupoBanue (GyHKIIMOHATHHONW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH:
YMEHHUE PacCro3HaBaTh MPOSBICHUS T€OMETPUUYCCKUX MOHSATUH, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX JKU3HEHHBIX CUTyallUsIX U MPU H3YYCHUU
JIPYyrux  y4eOHBIX  TPEAMETOB,  MPOSBICHHS  3aBUCUMOCTEM U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX Ha SI3bIKE TEOMETPUU U CO3/1aBaTh



T€OMETPUYECKUE MOJICTH, MPUMEHSATh OCBOCHHBIM T€OMETPUYECKHMA ammapar s
peIIeHNsT TPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]lad, HWHTEPIPETHUPOBATH W OIICHUBATH
MOJTyYCHHBIC PE3YIIbTATHI.

OTnuuuTensHONM  OCOOEHHOCTBIO MPOTPAMMBI  SBJISICTCS  BKJIFOYEHHE B KypC
CTCpEOMETPUU B Hauaje ero W3Y4YCHHs 3a/ad, pellaeMbIX Ha YypPOBHE HMHTYHTHBHOTO
MO3HAHUSA, W ONpeaeia¢HHBIM o00pa3oM OpraHW30BaHHAs pabdoTa HaAA HHUMH, YTO
CIOCOOCTBYIOT PA3BHUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIITUICHHS, CTUMYJIHPYET
MPOTEKaHNE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY N3YUEHUIO MPEIMETA.

[Ipeanmoutenne OoTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOydYeHHUS, TO €CThb
TEOPETUUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO- MPAKTHYCCKON
NEeATEeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJCTABICHUN Y ydYallUXcsS B Kypce
CTEPEOMETPUHU TPOBOAMUTCS 3a CUYET PEIICHHs 3aJad Ha CO3/IaHWe TMPOCTPAHCTBEHHBIX
0o0pa3oB U 3ajlay Ha OINEPUPOBAHHME MPOCTPAHCTBEHHBIMH OOpazamu. Coznanue oOpasa
MPOBOJUTCS C OMOPOM Ha HAIJISAHOCTh, a ONEPUPOBAHHE OO0pa3oM — B YCIOBUSIX
OTBJICUCHHUS OT HATJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJHOTO COCpKaHNUA.

OcHoBHBIE cojepxKaTenbHble UHUN Kypca «I'eometpum» B 10-11 kmaccax:
«MHororpanHuKny, «lIpsiMbie U MIJIOCKOCTH B MPOCTPAHCTBEY, «Tera BpalieHus»,
«BekTopel M KOOpAMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JOTUYECKUX YMEHHI
pacmpenenseTcs He TOJBKO IO COAEP)KAaTeIbHBIM JIMHUSIM, HO M IO ToJAaM OOydYeHHs Ha
YpOBHE CpPEeHETO 00111eT0 00pa30BaHUS.

Copepxanne o0pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yIbTaTaM OCBOCHUS
paboueil TporpamMMbl, pacHpeneléHHBIM TI0 ToJaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObI OBJIAICHHE TEOMETPUUECKUMH TMOHATUSIMU U HABBIKAMH OCYIIIECTBIISIIOCH
MOCJIEIOBATEIBHO U MOCTYNATENbHO, C COOJIFOICHHEM MPUHIIUITA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIOYAIUCh B OOIIYI0 CHCTEMY TE€OMETPUYECKUX MPECTABICHUN
00y4Jaronmxcsi, pacuupsisi ¥ yriryossis €€, 00pa3ysi IpOYHbIe MHOKECTBEHHBIC CBSI3H.



INIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHS TIIPOT'PAMMBLI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA
N3yyenne mMatreMaTUKU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs HaIPaBICHO
Ha JIOCTHKEHUE OOYYaIOMIMMHUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB OCBOCHUS yUeOHOTO MpeIMETA.
JIMYHOCTHBIE PE3YJIbTATDBI
B pesynbTaTe m3ydeHUs MaTeMaTUKH Ha YPOBHE CPEAHETO OOIIEero 0Opa30BaHUS
y obyyatomierocs 0yayT chopMHpPOBaHbI CIIEAYIONINE JIMYHOCTHBIEC PE3YJIbTATHI:

1) rpa:kaIaHCcKOro BOCIMTAHUS:
c(OpPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIMU O0yYaromerocs Kak akTUBHOIO H
OTBETCTBEHHOTO  WJI€HAa  POCCHUUCKOTO  OOIEeCTBA,  MPEACTABICHUE O
MaTeMaTUYECKNX OCHOBAaX (YYHKIIMOHUPOBAHUS DPA3JIMYHBIX CTPYKTYp, SIBJICHUH,
MpoNeAyp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHHE
B3aMMOJICCTBOBaTh C COITMAJIBHBIMA WHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIIUSIMH 1 Ha3HAYCHHUEM;

2) MaTPUOTHYECKOTO BOCTIUTAHMS
c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKITAHCKON HWJIECHTUYHOCTU, YBAKEHUS K
OPOILLIOMY M HACTOSIIEMY POCCUHCKOM MAaTeMaTUKH, IIEHHOCTHOE OTHOILECHHE
K JOCTMKEHHSM POCCHHUCKMX MAaTEMAaTHKOB W POCCHUWCKOM MaTEeMaTHYECKON
IITKOJIBI, WCTIOJB30BAaHUE OSTHUX JOCTH)KCHHH B JPYTrUX HayKaX, TEXHOJOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :
OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUUCKOro Hapoaa, CHOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHHUS, dTUYECKOTO TMOBEJCHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHIXKEHUW HAyKu | JEATEeITbHOCTHIO YYE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:
ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAas OCTETUKY MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PACCYKICHUN, BOCTPUUMYHBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyecKoro BOCIMTAHUA:
c(hOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATh MAaTeMaTHYECKHUE 3HAHMS B WHTEpecax
3I0pOBOTO U Oe30macHOro o0pasa KW3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY
3I0POBBIO (370pOBOE NHUTaHHE, COAJTaHCHUPOBAHHBIM PEKUM 3aHATHA W OTABIXA,
peryisipHas (u3uUecKas AaKTUBHOCTH), (PU3MUECKOE COBEpPUICHCTBOBAHUE IPHU
3aHSATUSX CIIOPTUBHO-03/I0POBUTEIBLHON JEATEIBHOCTHIO;

6) TPyA0BOr0 BOCTIMTAHHUS:

TOTOBHOCTh K TpPYyAY, OCO3HAHHME IIEHHOCTH TPYAOI00Us, HHTEpPEC K
pazimuHbiM  cepam  TpodeCCUOHATIBHONW  JIEATEIbHOCTH, CBSI3aHHBIM — C
MaTEMaTUKOW M €€ NPUIIOKEHHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymield mpodeccu M pPealn30BbIBATh COOCTBEHHBIC >KM3HEHHBIC TIUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTH K MAaTEMaTHYECKOMY 00pa30BaHUIO U



caMo00pa30BaHUI0 Ha NPOTSHKEHUHM BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY

YYaCTUIO B PEIICHUHU ITPAKTUYECKUX 3a]]a4 MATEMaTHUE€CKOM HAMPaBIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUSI:
c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYpHl, IOHUMAHHE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHHME MNPUPOJHONM W COLMAIBHOW CpEBbl,
OCO3HaHHE TJO00ATBHOTO XapakTepa SKOJIOTHYECKHX MpoOJeM, OpHUEHTalus Ha
NPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM g pemieHus 3agady B 00JacTH
OKpYXalolllel Cpelpl, IUIAHUPOBAHUE IIOCTYIKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEJICTBUM ISl OKPY>KaroIeh Cpeibl;

8) HeHHOCTH HAYYHOT0 TO3HAHHUS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKHU, TOHUMAaHUE MAaTEMAaTUYECKON HAYKH
Kak cepbl 4eI0BEUECKOM 1eATEIbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYUMOCTHU JIs
pa3BUTHS LMBWINA3ALMK, OBJIAJICHHUE S3BIKOM MAaTEMaTUKA M MaTEMaTUYECKON
KyJIbTYpOM KaK CpEICTBOM IIO3HAHMS MHpPA, TOTOBHOCTb OCYIIECTBISATH
IIPOEKTHYIO U HCCIIEA0BATENBCKYIO ACSITENBHOCTh NHANBUIYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

B pesyibpTare ocBoeHHWs MporpaMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi y ooyvaromierocs 0yayT copMUpOBaHbI METAIIPEIMETHbBIE
PE3yIbTaTHI, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHHUBEPCATHHBIMU
NO3HABATCIIbHBIMA ~ JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKAaTHBHBIMH
JICHUCTBUSIMH M YHUBEPCATBHBIMU PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHBIE YHHMBeEpPCaJIbHbIC Y4eOHbIE 1eiiCTBUA
ba3oBble 1oru4yeckue AeHCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEMATUYECKUX
O0OBEKTOB, TIOHATHHA, OTHOIICHUH MEXIy TMOHATHIMH, (HOPMYIUPOBAThH
OIIPEEIICHUS MTOHATUH, yCTaHaBJIMBaTh CYLIECTBEHHBIN MIPU3HAK
Kjaccu(uKanuy, OCHOBaHUS [l OOOOIIEHHWS U CpaBHEHUSA, KPUTEPHUH
IIPOBOJAMMOTO aHAJIN3a,

BOCIIpUHUMATh,  (GOPMYIHpPOBaTh U  MPeoOpa3oOBHIBATH  CYKJICHHS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, €IMHUYHbIE, YACTHBIE U 0011I1E, YCIOBHBIE,

BBISBJISITh ~ MAT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H u
MPOTHUBOPEUHS

B (pakTax, aHHBIX, HAOTIOJEHUAX U YTBEPKICHUAX, Ipeajarartb KpUTEpUu
JUIS BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEUNI;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIOUEHHUN 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEIILHO JI0Ka3aTeNbCTBa MAaTeMaTHYECKUX
YTBEPKICHUM (IIPSIMbIE U OT NPOTUBHOTO), BBICTPAUBATh apryMEHTAIIUIO,



MPUBOIUTH MPUMEPHI U KOHTPIIPUMEPDI, 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS
Y BBIBO/IbI;

BbIOMpaTh crHoco0 perieHus y4yeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pelIeHUs, BHIOMpaTh HauboJee MOAXOIAUUMH C  y4éTOM
CaMOCTOSTENIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ncciieqoBare/ibCKue 1eiiCTBUS:

UCIIOJB30BaTh  BOMNPOCHl KaK MCCIENOBATEIbCKHUII HMHCTPYMEHT
No3HaHUs, POPMYJIUPOBATH BOIMPOCH], (PUKCHUPYIOIIME MPOTUBOpEUUE, MpodseMy,
yCTaHaBJIMBATh MCKOMOE W JaHHOE, (popMuUpOBaTh TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MTO3UIINI0, MHEHUE; IPOBOUTH CaMOCTOSITEIIEHO CIJITAHUPOBAHHBIN
AKCIIEPUMEHT, MCCIIEJOBAaHUE M0 YCTAHOBJIECHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00beKTa, SIBJICHUS, IMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBEeKTamH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (popMyupoBaTh OOOOIIEHUS U BBIBOABLI MO pe3ysibTaTaM
MPOBEAEHHOIO  HAONIOJCHMS, HUCCIEAOBAHMS, OLEHUBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHUI;

NPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IMIpollecca, a TaKXKe BbIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UUNATHI HHPOPMALIMH, JAHHBIX, HEOOXOIMMBIX ISl OTBETA Ha
BOIIPOCH JUISl pELIEHUS 3a/1a4u;

BBIOMpAaTh  MHGOpPMAIMI0 W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBaTh U HWHTEPIPETHUPOBATH HH(GOPMALIUIO
Pa3IMYHbIX BUIOB U (HOPM MpeICTaBICHMUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B pa3InYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaJEXKHOCTD uHbOopMauu o CaMOCTOSITEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM, CPOPMYITUPOBAHHBIM CAMOCTOSATEILHO.

KoMMyHUKaTHBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMU
U LENsIMU OOIIeHHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOK TOYKY 3PEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUs 3aJayH,
KOMMEHTHPOBATH MTOJIYYEHHBIN pe3ysbTaT;

B X0JIe OOCY>KIEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOU TEMBI,
npo0OsieMbl, pelaeMoil 3aqaud, BBICKAa3bIBaTh HJCH, HAlleJIEHHbIE Ha MOMCK
pELIeHUs], COMOCTABIATh CBOM CYXKIEHHUSA C CYXICHHMSIMHU JAPYTHX YYaCTHHUKOB
auanora, oOHapy>KUBaTh pa3lIMYMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS,;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 33a/1auH, SIKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3aaad
PEe3EHTAMU U OCOOEHHOCTEH ayJUTOPHUHU.



PeryasiTuBHbIEe YHHBepcaJbHble YuyeOHbIE JeiCTBUSA

Camoopranusanus:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a7a9M, BRIOUPATh CIIOCOO PEIICHUS C
y4éTOM  HMMCIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXXHOCTCH,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BapHAHTHl PEHICHUH C y4EéTOM HOBOHU
uHopMarmm.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIbHON pedyeKCHMH KaK  OCO3HAHUS
COBEPIIIAEMBIX ACHCTBUN W MBICTUTEIBHBIX MIPOIIECCOB, UX PE3YJIHTATOB, BIA/ICTh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOH 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOHHKHYTH IIPH PEIICHUN 3aa4H,
BHOCUTh KOPPEKTHUBBI B JICSITEIHBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HANJCHHBIX OITMOOK, BBISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIM U YCIOBUSIM, OOBICHATH
PUYHHBI JOCTHKEHUS UIN HEAOCTHXKCHUS PE3yIbTaTOB JCATEIbHOCTH, HAXOIUTh
OIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MMOHUMATh M MCII0JIb30BaTh MPEUMYINECTBA KOMAHAHOW W MHAWBUIYaTbHOMN
paboThl MpHU peEIICHWH Y4YeOHBIX 3ajlad, IPUHUMATh I€Jb COBMECTHOM
NEeATEeIIbHOCTH, TIJIaHUPOBATh OPraHU3aIlI0 COBMECTHOM paboThI, pacrpeaesaTh
BUJIBI paboOT, JOrOBapUBaThCS, OOCYXJaTh MPOIECC M pe3yJbTaT padoOThI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (0OCyxkIeHus,  oOMeH
MHEHUH,

«MO3TOBBIE IITYPMbI» W WHBIE), BBINOJIHATH CBOIO YacTh pPabOTHI |
KOOPJIWHUPOBATh CBOM JEHCTBHUS C JAPYTMMH YJICHAMH KOMaHBI, OIICHUBATH
KadeCTBO CBOETO BKJIaJa B OOMINI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDI
HPEIMETHBIE PE3YJIbTATDBI

OcBoenune yueOHOTO Kypca «Anredpa M Hadajia MaTEMaTUYECKOTO aHaTN3a»
Ha YpOBHE CpemHero oOiero o0pa3oBaHUs JODKHO OOECTeunBaTh JOCTHKECHUE
CJIEIYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucii1a 1 BEIYMCTICHUS

OnepupoBaTh MNOHATUSIMHU: pPAlMOHAIIBHOE W JIEUCTBUTENIHLHOE YHCIIO,
OOBIKHOBEHHAsI U IECATUYHAS APOOb, MPOLEHTHI.

Bomonusate  apudmernyeckue  omepanMd € PAalUOHAIBHBIMH U
JNENUCTBUTEIBbHBIMU YHCIAMHU.

BoemonusaTe npuOIMKEHHBIE BBIUYMCICHUS, UCIIONB3YS MpaBUia OKPYTJICHUS,
JIeNaTh MPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN.



OnepupoBaTh MOHATUSMHU: CTENEHb C LEIbIM I0KAa3aTElIeM; CTaHAApTHAas
dopma 3ammMcu JIEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTENEHU;
MCIOJIb30BATh MOAXOAAIIYI0 (POPMY 3alHUCH IEUCTBUTEIBHBIX YHUCEN AJIS PEIICHUS
MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOIO YIJIA;
HCIIOJIb30BAaTh 3alMCh IIPOU3BOJIBHOIO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUUYECKHE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TOHATHUSMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJOE,
palMoHalbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHHUE;

BoInonHATh peoOpa3oBaHMsl TPUTOHOMETPUUECKUX BBIPAXKEHUN W pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoInonHATh mpeoOpa3oBaHUsl LENbIX, PAlMOHAIBHBIX W HPPAlMOHAIBHBIX
BBIDQXKEHH W  pellaTh OCHOBHBIE THINBl  LENbIX, pPAlUOHAIBHBIX H
MPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

IT puMeHATh ypaBHEHUS U HEPABEHCTBA JUIsl pELICHUS MaTEMaTUUYECKHUX 33]a4
M 33/1a4 U3 PA3IMYHBIX 00JIacTel HAYKU U PEaIbHOM KU3HU.

MopnenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXKCHUS, YpPaBHEHHUS, HEPABEHCTBA II0 YCJIOBHUIO 3aJlayM, MCCIEAO0BAThH
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajreOphl.

DOyHKUMH U TPaPUKHA

OnepupoBath MOHATUAMM: (PYHKUHUSA, CIIOCOOBI 3aJaHus (PYHKIMH, 001acTh
OMpeNeNeH!s] U MHOXXECTBO 3HAaUeHU (QyHKUMH, Tpapuk (PYHKIUHU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OmnepupoBaTh TOHATUSMU: YETHOCTb M HEYETHOCTh (YHKUUHU, HYJIH
(YHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA TSl pelIeHUs] yPaBHEHHM.

Crtpouth ¥ unuTaTh TpaUKu JTUHEWHON (PYHKIMHU, KBAIPATHUYHON (PYHKIUH,
CTENEHHOM (PYHKIMU C LIEJIBIM MOKa3aTeJIeM.

Ucnons3oBath rpaduikd GyHKIUNA JIs1  UCCIECIOBAHUS TPOIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 APYTMX y4eOHBIX MPEIMETOB M PealbHON
KU3HU; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIMYNHAMU.

11 KJIACC

Yucjaa v BLIYUCTICHUSA

OnepupoBaTh TOHATUSIMH: HATypaJbHOE, IIEJI0€ YHCIIO; MCIOJIb30BaATh
MPU3HAKU JIEJTUMOCTH LIEJIBIX YUCEJ, PA3JIOKEHUE YUCIIA HA MIPOCTHIE MHOKUTEIN
JUTSL PEILIEHUs 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

YpaBHeHUS U HEPABEHCTBA

OnepupoBatTh MOHITUSIMUA: TPUTOHOMETPUUYECKOE YPABHEHUE;

BoinonHATh npeoOpa3zoBaHKsi TPUTOHOMETPUUYECKHX BBIPAKEHUNW U pEIlATh
TPUTOHOMETPUYECKUE YPABHEHMUS.

Haxonuts peuienus npocTenimmx TPUroHOMETPUUECKUX HEPABEHCTB.



[TprMeHsTh CBOMCTBA CTETECHHU I TPE0O0pa30BaHUS BHIPAKEHUM;

[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA IS PEIIECHUS MaTEMAaTHUYECKUX 3a]1a4
U 33]71a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

MopnenupoBaTh pealibHble CUTyalldd Ha S3bIKE€ ainreOpbl, COCTaBIATH
BBIDA)XCHUSA, YPABHEHHMS, HEPABEHCTBA II0 YCIOBHUIO 3a/Ja4d, WCCIEI0BAThH
MOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHUEM ammapara ajareophl.

DOYyHKUMH U TPaPUKH

OnepupoBaTh MOHATUSAMH: TEpHOAUYECKass  (PYHKIMA, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOYKH OKCTpeMyMa (YHKIUH, HauOojbllIee W
HavMEHbIlIee 3HAauyeHUus (QYHKIMM Ha MPOMEKYTKE; HCIONb30BaTh HUX JUIA
UCCle0oBaHus PYHKIINU, 3aJaHHON TpaduKoOM.

OmnepupoBarh MOHATHUAMHU: TpadUKU TPUTOHOMETPUYECKUX  (DYHKLUH;
n300pakaTb WX Ha KOOPJAMHATHOM IUJIOCKOCTHM W HUCHOJB30BaTh ISl PEIICHUS
YPaBHEHUI U HEPABEHCTB.

CtpouTs M uHTaTh TpaQUKU CTENEHHOW (YHKIUMU C PpaluOHAIBHBIM
ITOKA3aTEIIEM.

N300paxarh Ha KOOPJAMHATHON IJIOCKOCTU IrpaUKH JIMHEWHBIX YPAaBHEHHI
Y UCIOJIb30BaTh UX ISl PEIIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUU.

Hcnons3oBate rpaduku GyHKIUNA U8  HUCCIENOBaHUS MPOLIECCOB U

3aBUCUMOCTEMN U3 APYTUX YUYEOHBIX TUCHUIUIMH.
Havana mareMaTH4ecKOro aHaJIu3a

OmnepupoBaTh MNOHATUAMU: IOCIEIOBATEIBHOCTh, apupMeTHUecKass u
rE€OMETPUYECKAsI IPOTPECCUMU.

OmnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBalOIlas TIeoMeTpuyecKas
Mporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUU.

3aaBath NOCIEI0BATEIBHOCTH PA3IMUYHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U MPOTPECCUI AJI PEIICHUS
peanbHBIX 33Ja4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMMU.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar JUisi  ONHUCAHHUS
peaJIbHbIX MPOLECCOB M SIBICHUH, NPU PEIICHUH 3aJad U3 JPYTUX Y4eOHBIX
IIPEAMETOB.

OnepupoBarb  MOHATHIMMU: ONpENENeHUe,  TEOpeMa,  CIEICTBHE,
JIOKa3aTeIbCTBO.

12 KJIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh NOHSATUSIMU:

OnepupoBaTh MOHATUIMU: JIOTapuPM UYHCIIA, TECATHUYHBIC U HATypaJlbHBIC
Jorapu@Msl.

YpaBHeHMs U HEPABEHCTBA

OnepupoBarh MNOHATHSAMH: IIOKa3aTEIbHOE YPABHEHUWE W HEPABEHCTBO;
pemaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



BemonusaTe npeoOpa3oBaHUs  BBIPAXKEHUH, COJEp)KalIUX JorapuMsl;
OTIEpUPOBATH MOHATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMHUUECKUX YPABHEHUIN U HEPABEHCTB.

OnepupoBaTh NOHATUSIMH: CHCTEMA JIMHEWHBIX YPAaBHEHHU U €€ pEIICHHE;
UCII0JI30BaTh CUCTEMY JIMHENHBIX YPAaBHEHUM IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCTENIINX CUCTEM U COBOKYITHOCTEN palMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE aiureOpbl, COCTaBIAThH
BBIPDQXKCHHUsI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI II0 YCIOBHIO 33aJa4H,
MCCJIEI0BATh TOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHUEM aIIapaTa anreopsl.

DOyHKUUMN U TpaPUKHU

OnepupoBaTh MNOHATHSAMM:  IEpUOAUYECKass  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKM OKCTpeMyMa (YHKIHMM, HaubOoibliee U
HauMeEHbIllee 3HA4YeHUA (QYHKIUU Ha MPOMEXKYTKE; HCIOIb30BaTh HUX JUIA
uccae10BaHus QYyHKIMHU, 3aJaHHON Ipad)uKOM.

OnepupoBaTh MOHATUAMH: TpadUKK TMOKa3aTEIbHOU, JOrapupMUYECKON
M300pakaTb WX HA KOOPAMHATHOM IUIOCKOCTM M UCIOJIb30BaTh ISl PELICHUS
YPaBHEHHI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'pa(UKU JIMHEWHBIX ypaBHEHU
Y HCIIOJIB30BaTh UX JUIA PEIICHUs] CUCTEMBI JINHENHBIX YPAaBHEHUM.

Ucnonw3oBath rpaduku GyHKIUNA 718 KUCCIENOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH U3 IPYrUX y4eOHBIX AUCHUUILINH.

Havana MaTeMaTH4eCKOro aHAJIM3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAs (YHKIUS; TPOU3BOJHAS (QYHKIUY;
UCIIOJIb30BATh TEOMETPUUYECKUN U (PU3MUECKHUI CMBICI POU3BOHON /JIsl pEIICHUS
3a1ad4.

HaxoauTs npon3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIHMA, BBIYUCIATH IPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, HACTHOTO (PYHKIIUH.

Hcnonb30BaTh NPOU3BOIHYIO ISl UCCIIEIOBaHUS (PYHKIIMA HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSTH PE3yJbTaThl UCCIIEI0BAHUS K TIOCTPOEHUIO I'paKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIIy4YIIETO PELICHUsS B
MIPUKIIA/IHBIX, B TOM YHCJIE COUUAIIBHO-)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSIMU: [E€PBOOOpa3HasT MW  MHTErpajl; IOHUMATh
T€OMETPUYECKUN U (PU3NIECKUN CMBICIT HHTETpaIa.

Haxoauts nepBooOpa3Hble 3JIEMEHTAapHBIX (DYHKLIMHA; BBIYUCIATH WHTErpal
no ¢opmyne Hetotona—JIeloHuna.

Pewlars mpukiiagHele 3a1ayd, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO U
(¢u3nuecKoro xapakTepa, CpeJCTBaMHU MaTeMaTH4YeCKOro aHanuza. OmnepupoBaTh
NOHATHSAMU: MOKA3aTENbHOE YPABHEHHE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
NIOKa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT,  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpKAUUX JIOTapudMBbI;
ONEepUPOBATH MOHATUAMMU: JIOTAPU(PMUUECKOE YpPaBHEHUE U HEPABEHCTBO; PEIIaTh
OCHOBHBI€ TUIIBI JIOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

OnepupoBarh NOHATHSIMH: CUCTEMA JIMHEWHBIX YPAaBHEHHHU U €€ pEIICHMHE;
UCII0JIB30BATh CUCTEMY JIMHENHBIX YPaBHEHUH IS PEIICHUS IPAKTHYECKUX 3a/1a4.

HaxonuTte pemeHus NpoCcTENIINX CUCTEM U COBOKYITHOCTEN PalMOHAJIBHBIX



YPAaBHEHHU U HEPABEHCTB.

MonenupoBaTh peaibHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDQKCHUsI, YPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHIO 3aJa4H,
MCCIIEI0BATh TIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHUEM aIIapaTa anreopsl.

DOyHKUUMN U TpaQUKHU

OnepupoBarh NOHATHSAMM:  IEpUOAUYECKass  (QYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKM OKCTpeMyMa (YHKIHUM, HaubOonbliee U
HavMEHbIlIee 3HAauyeHUs (QYHKIMM Ha NPOMEKYTKE; HCIIONb30BaTh X JUIA
UCCIe0oBaHus PYHKIINU, 3aJaHHON TpaduKOM.

OmnepupoBaTh MOHATHSAMH: TpaduKHU IMOKA3aTEIBHOU, JOrapupMUUYECKON H
TPUTOHOMETPHUECKUX (DYHKIUH; N300paxaTh UX Ha KOOPAUHATHOM IIOCKOCTU U
WCIIOJIB30BaTh JJIsl PEIICHUS] YPABHEHUHA U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH I'paUKU JIMHEWHBIX ypaBHEHU
Y YICIIOJIB30BaTh UX JUI PELICHUs CUCTEMBI JIMHEHHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS MPOLIECCOB U
3aBHCHUMOCTEH U3 IPYrUX y4eOHBIX AUCHUILINH.

Havasa MaTeMaTH4€eCKOro aHAJIN3a

OmnepupoBaTh MOHATUSMU: HENpepbIBHAS (QYHKIUS; MPOU3BOIHAS (DYHKLINU;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUIA CMBICI MPOU3BOIHOM 7S pelLieHUs
3a1ad4.

HaxonuTh mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH POU3BOJIHBIE
CYMMBI, TPOU3BEJEHUS, YACTHOTO (PYHKIIUH.

Hcnonb30BaTh MPOU3BOAHYIO AJI UCCIIEI0BaHUs (PYHKIIMA HA MOHOTOHHOCTD
U 3KCTPEMYMBbI, IPUMEHSTH PE3yNbTaThl UCCIIET0BAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonp30BaTh NPOW3BOAHYIO Ul HAXOXKICHMS HAWIIy4YlIETO PELICHUsS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-ODKOHOMUYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSIMU: [E€PBOOOpa3Hasi MW  MHTErpajl; IOHUMATh
T€OMETPUYECKUN U (PU3UIECKUN CMBICI UHTETpalia.

Haxoauts nepBooOpa3Hble 3JIEMEHTapHbIX (PYHKLIMHA; BBIYUCIATH WHTErpal
o ¢popmyne HetoTona—JIelOHuna.

Pemare mpukiiagHele 3a7a4d, B TOM YHUCJIE COLHAIBHO-3KOHOMUYECKOTO W
(u3nUecKoro xapakrepa, CpeJICTBaMU MAaTEMATHUYECKOTO aHAJIN3A.









COILEPKXAHUE YYEBHOI'O KYPCA

13 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  MOHATUS  CTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOEe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuielibHble M CKpeluBaromuecs mnpsmble. llapamienbHOCTh NOPSIMBIX H
IJIOCKOCTE B MPOCTPAHCTBE: MapajUleIbHbIE MPSIMbIE B  IPOCTPAHCTBE;
[1apaJUICIBHOCTh TPEX MPSAMBIX; MMAPAIIIEIBHOCTD MPSMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YyIOJ MEXKIYy IpsSMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTh  IJIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBa
napajuleJbHbIX IUIocKkocTed. IIpocTeiiiine mpoCTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TE€TPadp, KyO, mapajiesenuIe; IOCTPOCHUE CEYCHUH.

[leprieHIUKYISIPHOCTh IPSAMOM U IUIOCKOCTH: NEPNEHANKYJIAPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NApaJUICIbHBIE W TNEPHEHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYIAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
MEPIICHIUKYJIIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yTOJI, JIMHEHMHBIA yroJl JBYTPAHHOIO  YIJja.
[leprieHAMKYISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IJIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM N0  IUIOCKOCTH, TpOeKHust  (GUrypsl Ha  IUIOCKOCTb.
IleprieHIMKYISAPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIEHAMKYJSIPHOCTH  JBYX
IocKkocTer. Teopema 0 TpEX NEPIEHANKYISAPAX.

14 KJIACC

MHoOrorpaHHuKH

[ToHsiTME MHOTOTPaHHUKA, OCHOBHBIEC 3JIEMEHTbl MHOTOI'PAHHUKA, BBIITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKAa MHOrOrpaHHuKka. [Ilpusma: n-yrospHas
pu3Ma; 'paHd U OCHOBAHUS MPU3MBbI;, NpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjieJenune]; U ero cpoiictBa. llupamupa: N-yroibHasg nupamuaa, TpPaHU U
OCHOBAHUE MUPAMUIBI; OOKOBas U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCE€u€HHas mnupaMuaa. OJEMEHTbl MNpu3Mbl HW  nupamuabl. [IpaBuinbHbIE
MHOTOTPaHHUKHW: MOHSITHE MPAaBWJILHOIO MHOTOTPAHHUKA; IMPaBUJIbHAS MpPU3MA U
MpaBUJIbHAS MHUPAMHUJA; IPABUIIbHAS TPEYroJibHas IHUpaMUAa W IPABUIbHBIN
TteTpadnp; KkyO. I[lpeacraBienwe O mNpPaBHIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaexka’Ip u ukocasap. CeueHus npu3Mbl U TUPaAMUIBI.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIIBHO TOYKH, MPSMOU,
IJIOCKOCTA.  DJIEMEHThl CUMMETPUM B NHUpaMUAax, MNapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.

Breruncnenre 5S1eMEHTOB MHOTOTPAHHHMKOB: pPEOpa, AWAroOHaNM, YTJIbL.
[Tnomanas 6GOKOBON MOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSAMOU MPU3MBI,



IJIOMIa b OCHOBAHHM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH ¥ TIOBEPXHOCTH TMPABUILHON TMHPAMHUIBI,
TeopeMa O IUomanaun yceu€éHHo mnupamuabl. [lonstne o0 o00bEme. OO0BEM
MUPAMU/IBI, TPU3MBI.

[logoGueie Tenma B mpocTpaHcTBE. COOTHOLIEGHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJI.

15 KJIACC

TeJsia BpaleHus

[nnuHapuyeckas ITOBEPXHOCTB, oOpa3yromue HUJIMHIPUIECKON
IIOBEPXHOCTH, OCh LWJIMHAPUYECKOM MNOBEPXHOCTH. [lmimmHnap: ocHOBaHWsS H
OOKOBasi TOBEPXHOCTb, OOpa3ylollas M OCh;, IUIONAAhr OOKOBOW U TIOJHOU
ITOBEPXHOCTH.

KoHnueckasi moBEepXHOCTh, 00pa3yrolIe KOHHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM nmoBepxHOCTU. KOoHyC: ocCHOBaHME U BepilnHa, 00pa3yromias
M OCh; IUIOMAaJb OOKOBOM M TIOJHOM TIOBEPXHOCTU. YCEUYEHHBIA KOHYC:
oOpa3yrollye 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m map: ueHtp, paauyc, AUAMETp; IJIOLIAJb MOBEPXHOCTH CQepbl.
B3aumnoe pacnonoxenue cepbl U MI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI0IA b CEephl.

N300paxeHue Ten BpallleHUs1 Ha TUIOCKOCTH. Pa3BEpTka HuiIMHApa U KOHYca.

KoMOuHaium ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCaHHBIA OKoJIO cdephl; chepa, BOHCAaHHAST B MHOTOIPAHHHMK, WU TEJO
BpALLCHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIEC CBOICTBA 00BEMOB Tes. Teopema 06 00bEMeE
MPSMOYTOJIBHOTO Tapajienenuneaa M ciaeactsusd u3 Heé. OOBEM HMIMHIpA,
KoHyca. O0BEM 11apa U TIomaab chephl.

[lonoGueie Tena B mpocTpaHcTBE. COOTHOLIEHHS MEXKIY IUIOIIASIMHU
MOBEPXHOCTEN, 00BEMAMU MOJAOOHBIX TEN.

Ceuenus mwmHIpa (mapauiedbHO W TEPHEHAUKYJISPHO OCH), CEUCHUS
KOHyca (IapajuleJIbHOE OCHOBAHHUIO M MPOXOJSIIEE 4Yepe3 BEpLIMHY), CEUCHHUS
mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTH U B pocTpaHcTBe. CII0XKEHNUE U BBIYUTAaHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3znoxkeHue BEKTOpa 1Mo TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuino mapamnenenunena. Pemienue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIpaBUJl JEUCTBUM C BekropaMu. IIpsmoyrosnpHas cucrema
KoopauHaT B mpocTtpaHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaum B
KOOpAMHATaxX. YTojl Mexay BekropaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMM U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/ IIPY PELIEHNN T€OMETPUUYECKUX 3a1a4.



HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBath MOHATUSIMU: TOUKA, TIPsIMasi, IIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS W3 HUX MPH PEIICHUU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh MOHATUSIMU: MaPaLICIBHOCTh U NEPICHANKYISIPHOCTD MPSIMBIX
U IJIOCKOCTEH.

KnaccudumumpoBats B3anMHOE PACIIOIOKEHUE TPSMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHSATUAMM: JIBYTpaHHBIA yroJi, TpaHW JABYTPAHHOIO Yria,
pedpo IBYrpaHHOIO yrija; JUHEWHBIM YroJ JABYTPAHHOrO yrja; rpajycHasi Mepa
JIBYTPAHHOTO yTJIa.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUYCCKUX BEJIMYUH 10 00pa3liaM WUin
aIropuT™MaM, IPUMEHSAS W3BECTHHIC AQHAIUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUUYECKHUX 3aJ1a4 Ha BBIUMCIICHUE PACCTOSHUN MEXAY ABYMS
TOYKaMHU, OT TOYKM JO MNOpsIMOM, OT TOYKM JO TIUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMUCS TPSIMBbIMHU.

Pemarp 3aaun Ha HaXO0XK/IEHUE TE€OMETPUUYECKUX BEIMUYUH 110 00pa3laM Hin
aNrOpUTMAaM, NIPUMEHSS H3BECTHBIE AHAJUTUYECKHUE METOJABl IPU PEIICHHUU
CTAHJAPTHBIX MAaTEMaTHYECKMX 3a/Jad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPCIMBAKOIAMUCSA MNPSIMBIMH, MEXAY TMPSIMOM W  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM,  JIBYITpaHHbIX  yrjioB  M3BinekaTh, MpeoOpa3oBbIBaTh U
MHTEPHPETUPOBATH MH(DOPMALIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax,
IIPEACTABICHHYIO HA YEPTEKAX U PUCYHKAX.

[TpumensaTy reomeTpuyeckue (akTbl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAralolInX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIOBUS IPUMEHEHHUS
3a/1aHbl B IBHOM (hopme.

[IpyMeHATP  OPOCTEMIIME MPOrPAMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE NpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U
KWU3HH, PACIIO3HABATH IPOSIBICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh NOJy4EHHBIE 3HAHUA HaA IPAKTUKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyalluH W IIPUMEHATb HW3YYCHHBIC IIOHATHS B IPOLIECCE IOMCKA PELICHUs
MaTeMaTHYeCKl C(OpPMYIHpPOBAHHOW MpPOOJIEMBbI, MOJECIUPOBATh pEalIbHbIC
CUTyallUH Ha $3bIKE TIE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpEM, anmnapara anreopbl; pemaTh
NPAKTUYECKUE 3a1a4H, CB3aHHBIE C HAXOXKIECHUEM I'€OMETPUUECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh NOHSATUSMHU: MHOTOTPAHHHMK, BBIMYKJIBIA M HEBBITYKJIbIA
MHOT'OTPaHHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUJIbHBIII MHOTOIPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAHHHMKOB (MUpaMHaa; MpU3Ma,
NPSIMOYTOJIBHBIN Mapaiesenumne, Ky0).



KnaccudpuimpoBate  MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUSA  JJIA
KjIaccupukauuy (BBIMYKIbIE M HEBBITYKJIbIE MHOTOTPAaHHHUKH; MpPaBUJIbHbIC
MHOT'OTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApaJUICICIUIIEIbI).

OnepupoBaTh NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI TOCTPOEHUS CEYEHU I, HCIIOIb3YSI METOJI CIEI0B.

CTtpouTh CEYEHHS] MHOTOTPAHHUKOB METOJIOM  CJEIOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKME YEpPTEXKH M3 PUCYHKOB HPOCTBIX OOBEMHBIX (QUIYp: BUA
CBEPXY, COOKY, CHH3Y.

Bbruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
nupaMpja) € TpUMEHEHUEM (OopMyJl; BBIUUCIATH COOTHOILIEHUS MEXITY
IUIOIIAIIMU TIOBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh NOHATHUSAMHU: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HH(GOPMAILUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTekax U
pUCYHKaXx.

[TpumensaTy reomeTpuyeckue (akTbl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAralolinX HECKOJIBKO [IAroB PEIICHHUs], €CIU YCIOBHS MPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP  OPOCTEUIIME IMPOrPAMMHBIE  CPEACTBA W AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaNTE NpHUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U
YKWU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB I€OMETPUU B UCKYCCTBE.

[IpyMeEHATh NOJy4EHHBbIE 3HAHUA HaA IPAKTUKE: AHAIM3UPOBATH pPEAJIbHBIC
CUTyalluUn W IPUMEHATb W3YYCHHBIC IIOHATHS B IIPOLIECCE IOUCKA pPELICHUs
MaTeMaTHyeckKd Cc(HOPMYIUPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallUh Ha S3bIKE TIE€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATHI U TeopeM, annapara aareOpsbl; pelarhb
MIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

12 KJIACC

OmnepupoBaTh TOHATUAMH: WIMHIPHYECKAs MOBEPXHOCTh, 0Opa3yrolne
[WIMHIPUYECKON  TMOBEPXHOCTH;  IWIMHAP,  KOHWYECKas  IMOBEPXHOCTH,
oOpa3yrolne KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepruecKas TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MOTYYESHUS TEJ BPALICHHUS.

KnaccudunmpoBats B3aMHOE pacmoiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BhICOTA
CerMEHTa; IIApOBOW CJIOM, OCHOBaHHME IIAPOBOTO CIJIOS, BHICOTA IIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Bbruncnsate 00BEMBI W IUIOMIAAM  TIOBEPXHOCTEH  Ten  BpallleHus,
r€OMETPUUYECKUX TeJ C TPUMEHEHUuEM (HopMy.

OnepupoBarth TMOHATHUAMH: MHOTOTPAHHUK, BIHUCAaHHBIN B cdepy H
OMUCaHHBIM OKOJIO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHHK WM TEJO
BpAaIlICHHUS.



BBIYUCISTE COOTHOIICHUS MEXKIY TUIOMIQJISIMU MOBEPXHOCTEH M 00BEMaMu
IMOJOOHBIX TEIL.

N300pakath m3ydaembie GUTYPHI OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

BBITIOTHSTH (BRIHOCHBIE) TUIOCKHUE YEPTEKH M3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHU.

M3BnekaTh, HMHTCPIPETUPOBATH H  IMPEoOpa3oBBIBATH HHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PHUTypax, MpEJACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTRE.

BBINONHATh [IE€UCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMHU OHHU 00JIaJaI0T.

[IprMeHATH TPAaBUIIO NapAJUICIICIIATIEA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXKIY
BEKTOPaMH, CKaJIsIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILUIAHAPHBIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB M IIPOM3BENCHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPaMM, CKaJIPHOE MPOU3BEIACHUE, PACKIAAbIBATH BEKTOpP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAUHAT.

[Ipumensate reoMerpudeckue (akThl Il PEHICHUS CTEPEOMETPUUECKUX
3a71a4, MPEANOJIAratoIIUX HECKOIBKO IIaroB PEUICHHUS, €CIIU YCIOBUS ITPUMEHEHHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocTeiire reoMeTpuuecKue 3aJauyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrarp 3amaum Ha [OKa3aTeNbCTBO MATEMAaTHYECKMX OTHOLIEHUWA W
Hax0XJCHUE Te€OMETPUUYECKUX BEJIMYUH MO o0pasiaM WK aropuTMam, IpUMEHSsI
W3BECTHBIE METO/IbI IIPU PEIICHUU CTAHAAPTHBIX MATEMaTUYECKUX 3a7a4.

[IpumeHATP TPOCTEUIIME NPOTPAMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI [IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOANTE HpUMEpPBl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE U
YKA3HHU, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATP TOJyYECHHBIE 3HAHUS HA MPAKTHKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHSTh HW3YyUYCHHBIC TMOHITHS B MPOLECCE MOUCKA PEHICHUS
MaTE€MaTU4YeCKlu CPOPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBSA3AHHBIE C HAXOKJICHUEM I€OMETPUUYECKUX BEINYUH.

W3Bnekarb, mpeoOpa3oBbIBaTh W  WHTEPHPETUPOBATH HUHOOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTAaBICHHYIO Ha YepTEXax U
pUCYHKaXx.

[TpumensaTy reomeTpuyeckue (aKTbl Ui PEUICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAroB PELICHUs], €CIIU YCIOBUS PUMEHEHUS
3a/laHbl B IBHOM (hopme.

[IpyuMeHATP  OPOCTEMIIME MPOrPAMMHBIE  CPEACTBA M 3JIEKTPOHHO-



KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaMTh NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
KW3HU, pACTIO3HABATH MPOSBIECHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpyMEHATh MOJIyYEHHBIE 3HAHUA HA TMPAKTUKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHSTh W3YUYCHHBIC IMOHATHS B INIPOLIECCE MOUCKA PEUICHUS
MaTeMaTHUeCKu C(OpPMYIHpPOBAHHOW MPOOIEMBbI, MOJECIUPOBATh pEaAIbHBIC
CUTyalluH Ha $3bIKE TE€OMETPHUH, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM F€OMETPUYECKHX MTOHATUI U TEOPEM, allapaTa ajreOpbl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

TCOMCTPHUUCCKUX BCII.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHme pa3je/ioB U TeM KoimmyecTBo yacoB DJIeKTpoHHbIe (HH(POBbIe) 00pa3oBaTeIbHbIE PeCypPChl
n/m | NmporpaMMbl Bcero | Konrtpouabnbie
padoThI
3. SKnacc https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-
stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-
1 BBenieHne B CTEpEOMETPHIO 7 9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
4. Poccuiickas 3JIEKTpOHHAS KO
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
3. Poccwuiickas ayeKTpoHHAs MIKOTIa
https://resh.edu.ru/subject/lesson/6065/conspect/
2 TpsiMEIC 1 IIIOCKOCTH B IPOCTP aHCTBe'u 19 2 4. SIKnacc https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-
IapanienbHOCTh MPAMBIX ¥ IIOCKOCTEH. prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi- i-
ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
3. SKmnacc https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-
v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-  i-
3 Tleprien /Ky IAPHOCTE MpMBIX H 11 ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
TTOCKOCTCH. 4. Poccuiickas 3JIEKTPOHHAs IKosa
https://resh.edu.ru/subject/lesson/4724/conspect/
3. SKmacc https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-
priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
4 VYrisl Mexay OPSIMBIMU U TUNIOCKOCTSIMH 10 1 priamoi-i-ploskostiu-3479
4. Poccuiickast 3eKTpOHHAS IIKOJIA
https://resh.edu.ru/subject/lesson/6083/start/149229/
2. Poccuiickas 3JIeKTpOHHAS KO
5 TosTopermue 1 https://resh.edu.ru/subiect/lesson/6018/consp_ect/221549/ _
3. SKmnacc https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-
prizma-piramida-obemy-mnogogrannikov-11037
OBIIEE KOJIMYECTBO YACOB I10 51 3
ITPOI'PAMME



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSI3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI U151 YYEHHUKA
JI.C.Atanacsn, ®.B.byry3o0s, C.b.Kagommnes, 3.1 .ITo3nusax yue6nuk ['eometpus 10-11
KJacchl (0a30BbIi U TPOPUITBHBIN YPOBEHB)

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

C.M.Caaksn, ®@.B.byty30B I'eomerpust 10-11 kiaccer Iloypounsie pazpaboTku
M.A.Nnuenckas ['eometpus 10 knacc Kontponsusie paboTs! (0a30BbIi YPOBEHbD)
FO.A .I'mazkoB, JI.M.boxxenkoBa Tectsl mo reomerpun 10 kimacc

FO.A .I'nazkos, JI.N.boxxenkoBa Tectol o reometrpun 11 kimacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
Poccwmiickas anexkTpoHHas mkona https://resh/edu.ru

Yuum.py https://uchi.ru/

bu6morexka IJOK



https://resh/edu.ru
https://uchi.ru/

PaGouas nporpammMa yueOHOIo Kypca
«BeposTHOCTb M CTATHUCTHKAY

MNOACHUTEJIBHASA 3AITNCKA

Y4eOnpiii Kypc «BeposSTHOCTP W CTaTUCTHKAa» 0a30BOTO YPOBHS SIBIISICTCS
OPOAODKEHHEM M Pa3BUTHEM OJAHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro ypOBHSA
OCHOBHOTO 00I11ero obpa3zoBaHus. Y4eOHbIN Kypc MpeaHazHaueH s (HOpPMUPOBAHUS
y 00y4JaromuXxcsi CTAaTUCTHUECKON KyJIbTYPhl M TIOHUMAaHUS POJIM TEOPUH BEPOATHOCTEN
KaK MaTeMaTH4YEeCKOT0 MHCTPYMEHTA UIsl M3YUYCHHs CIy4YailHBIX COOBITHI, BETUYUH U
npoueccoB. [lpu wu3ydeHum ydeOHOro Kypca oOoramarTcs IpeICcTaBICHUS
OOy4JaronMxcst 0 METOJax MCCICAOBAHUS U3MEHYMBOTO MHUPA, Pa3BUBACTCS TOHUMAHHE
3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX METOJIOB MO3HAHUS KaK HEOThEeMJIEMOM
4aCTHU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUSL.

ConepxaHue yuyeOHOIro Kypca HalpaBJIeHO Ha 3aKpEIUICHUE 3HAHUM, MMOJIyYEeHHbIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs, U Ha pa3BUTHE
MPEICTABICHUNA O CIy4YalHBIX BEJIMYMHAX M B3aMMOCBS3SIX MEXKIYy HHUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX MOYEPIHYTHl M3 OKpYyXKaromero mupa. B pesymnprare
y oOydaromuxcs  JOJDKHO — cpopMHpoOBaThCs  MpeACTaBI€HHE O  Hauboliee
yIOTPEOUTENBHBIX U OOLIMX MAaTEMATHUYECKUX MOJEIAX, UCIIOIb3YEeMbIX I OTMCAHUS
AHTPOTIOMETPUIECKHX U AEMOTPadUIECKUX BEIMINH, TOTPEUTHOCTEH B PA3IMYHOTO POJia
U3MEPEHMSX, JUINTEIBbHOCTH  O€30TKa3HOW  pabOThl TEXHUYECKHX  yCTPOMCTB,
XapaKTePUCTHK MAaCCOBBIX SIBICHUH U MPOIECCOB B OOIIECTBE.

B coorBeTcTBHUM C yKa3aHHBIMM LEJISIMH B CTPYKType Y4YeOHOro Kypca
«BepoaTHOCTh M CTaTUCTUKA» JJI YPOBHS CPEIHET0 00IIero oopa3oBaHusl Ha 6a30BOM
YPOBHE BBIJICJIEHBI CJEAYIOIIME OCHOBHBIE coJep)KaTeiabHble JMHUU: «CiydaliHble
COOBITHS U BEPOSATHOCTIY, «CiyyailHble BEIMUMHBI U 3aKOH OOJIBIIUX YUCEID.

Baxnyto dyactb yuyeOHOro Kypca 3aHUMaeT H3yuY€HHE TIEOMETPUYECKOro M|
OMHOMHUAIBHOTO paclpeiesieHuil U 3HAKOMCTBO C MX HENpPEpPBhIBHBIMU aHAJIOTaMH —
NOKa3aTeIbHBIM U HOPMAJIbHBIM paclpeeICHUSMU.

Copnepxxanne nuaun «CiaydailHble COOBITUS M BEPOSTHOCTH» CIYKUT OCHOBOM
s GOPMUPOBAHUS TPEACTABICHUH O paclpeiesieHud BEpPOSTHOCTEH MEXIy
3HAYCHUSIMHU CIy4ailHBIX BEIWYHMH, a TakKe 3Ta JMHUS HeoOxoauMa Kak —0asa
JUTST U3y4YeHUsT 3aKOHA OOJIBIINX YHucell — (yHIaMEHTaIbHOTO 3aKOHA, EHCTBYIOIIETO
B MPHUPOJC U OOIIECTBE M MMEIOMIETO MaTeMaThdeckyro ¢opmanm3anuio. CaM 3aKoH
OONBIIMX dYHCEN TMpeajaraeTcs B O3HAKOMUTENBHOH (QopMe ¢ MHHUMAaIbHBIM
UCIOJIb30BaHUEM MAaTEMATUYECKOTO (popMaliu3Ma.

Tembl, CBSI3aHHBIC C HEMPEPHIBHBIMU CIYYalHBIMUA BEJIMYMHAMHU, AKIICHTHUPYIOT
BHUMaHUE OOy4aroluXcs Ha OMUCAHUM U U3YYEHUU CIYYalHbBIX SIBICHUN C TIOMOIIBIO
HenpepbIBHBIX (pyHKIMNA. OCHOBHOE BHUMAaHUE YJENSETCA MOKa3aTeIbHOMY U

HOPMAJIbHOMY  pAacIpeleiCHUsIM, TPH OTOM MPEANOJaracTcs O3HAKOMHTEIBHOC
u3ydeHue MaTepuana 6e3 J0Ka3aTeabCTB MPUMEHSIEMbIX (DAKTOB.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX Il H3Y4YeHHs Yy4eOHOro Kypca
«BepostHocTh U cTatucTrkay — 68 vacos: B 10 kmacce — 17 vacos (0,5 gaca B
Hezaeno), B 11 kiacce — 17 gacos (0,5 yacos B Hezenmto), B 12 kinacce 34 vaca (1 yac B
HEJIEIO).



COAEPKAHUE OBYUEHUSA
10 KJIACC

[IpencraBienrie AaHHBIX € M[OMOHIBIO Tabmun, u  auarpamm. CpeaHee
apumeTrnyeckoe, MeuaHa, HanOOJbIIIEe U HAUMEHBIIIEE 3HAUCHUS, pa3Max, JUCIIEPCHUS
U CTaHJAapPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

CrnydaliHble SKCHEPUMEHTHI (OMBITHI) M CIIy4ailHbIe COOBITHS. DJIEeMEHTapHbBIE
coObITHsl  (Mcxoibl). BepodTHOCTh ciydailHOro coObiTus. binM30cTh YacToThl |
BEepOSITHOCTU COObITUH. CiyyallHbIE OMBITHI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU. BeposTHOCTH COOBITUH B OMBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAapPHBIMU
COOBITHSIMHU.

Onepan  HajJ COOBITHSMU: IepecedyeHre, OO0BEAMHEHHE, MPOTUBOIOJIOKHbBIC
coObITHs. J{uarpammsl Ditnepa. @opMmylia CI0KEHUS BEPOSATHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOKEHHME BEPOSITHOCTEM. JlepeBO  Ciy4alHOro
skcrepumenTa. @opmyria MoaHON BeposTHOCTH. HezaBucuMbIe COOBITHSI.

11 KIIACC

KomOunaropuoe mpaBuio ymHOxkeHHs. [lepectanoBku u Qakropuan. Ywucio
coueranuid. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbIil ciayyaliHbIil ONBIT (HUCHBITAHUE), YCleX M Heynaada. HeszaBucumele
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUI 10 IEpBOTO ycrnexa. Ceprsi HE3aBUCUMBIX
UcHbITaHUN bepHyiuu.

Cinyuaiinas BenuuuHa. Pacnipenienienre BepoaTHOCTEN. [(narpamMma pacipenesieHusl.
[Ipumepsl pacnipeiesieHnii, B TOM YHUCIIE, TEOMETPUIECKOE U OMHOMUAJIBHOE.

12 KJIACC

UucioBble XapaKTEPUCTUKU CIIYYaHBIX BEJIMYMH: MATEMATHYECKOE OKHMJIaHHUE,
JUCIIEpCHs. U CTAaHJApTHOE OTKIJIOHEHHE. [Ipumepsl mpuMeHEeHHs MaTeMaTH4eCKOro
OKMJIAHUA, B TOM 4YHCIE B 3aJadyax M3 IIOBCEIHEBHOM >KU3HHU. MaremaTuyeckoe
OXKHJlaHue OWHApHOW CiydailHOM BeNIWYMHBI. MaTeMaTuuecKoe OXKHJIAHUE CyMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTHYeCcKOe OKHIAHUE U JUCIIEPCHUS T€OMETPUYECKOTO H
OMHOMHAJILHOTO PACTIPEACICHHM.

3aKoH OOJBIIMX YUCEN U €r0 pojb B HaykKe, Mpupoje u oduiectse. BriOopouHbIi
METOJ UCCIICJOBAHUI.

[IpuMepbl HENMPEPBIBHBIX  CIOy4aliHbIX BeJWdnH. [loHATME O IIOTHOCTH
pacnpeneneHus. 3agadyd, NPUBOASIIME K HOpMaldbHOMY pacnpeneneHuro.  [lonarue
O HOPMaJIbHOM PacCIpeeICHUN.



HPEIMETHBIE PE3YJIBTATDI

K konity oOyuenus B 10 kaacce oOy4aronuiicss HoJay4uT CASAYIOMNE NPEAMETHbIE
pE3YJIbTaThI:

YUTATh U CTPOUTH TAOIHIIEI U THATPAMMBI,

ONepUpOBaTh TOHATHSAMU: CpelHee apudMeTHuecKoe, MeauaHa, HauOoJbIee,
HaWMEHbIIEE 3HAUCHUE, Pa3MaX MACCUBA YUCIIOBBIX JJAHHBIX;

OIEepUPOBATh MOHATUSIMHU: CIIyYalHBIA HKCIIEPUMEHT (OIIBIT) U CiIy4ailHOoe COObITHE,
DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM HCXO0M) CIYy4allHOTO OMbITa, HaXOIUTh
BEPOSITHOCTH B OIBITAX C PAaBHOBO3MOXXHBIMH CIIYIaHBIMH COOBITHSIMH, HAXOJWTh H
CpPaBHUBATH BEPOSTHOCTH COOBITUN B M3YUEHHBIX CITy4alHBIX DKCIIEPUMCHTAX;

HaxXOIuTh M (POPMYyIUPOBATH COOBITHS: TMepecedeHue W OOBECTUHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIIOJIOXKHOE JAaHHOMY  COOBITHIO,  ITOJB30BATHCS
nuarpamMmmamu Didiepa 1 GopMyJIoN CI0KEHUSI BEPOSTHOCTEH MPHU PEIICHUU 3a/1a4;

OTNEpPUPOBATh TOHSITUSIMU: YCJIOBHAs BEPOSATHOCTb, HE3aBUCHUMBIC COOBITHS,
HAaXOJWUTh BEPOSTHOCTH C NOMOULIBIO MPABWJIA YMHOXEHHUS, C IIOMOIIBIO J€epeBa
CJIy4alHOT'O OIIBITA.

K konity o6ydenusi B 11 kaacce oOy4aroniniicss HOJyYUT CASAYIONINE MPEAMETHBIS

PC3VYIbTAThI:

OPUMEHATh KOMOWHAaTOpPHOE NPAaBWJIO YMHOXEHHUS IpU PELIEHUH 3a]1ady;

OIIEPUPOBATH MOHATUAMU: UCIIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
UCIIBITaHU, YCIIeX U HeyJadya, HaXOAUTh BEPOSITHOCTH COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAaHUI 10 MEPBOT0 yCIeXa, HAXOAUTh BEPOSATHOCTH COOBITHI B CEPUM UCTIBITAHUMN
bepnyinu;

ONEPHUPOBATH TMOHATUSAMHU: CIydaiiHas BEIMYMHA, PACIPEICICHUE BEPOSTHOCTEW,
JyarpaMMa pacupenencHusl.

K konity o0ydenns B 12 kjacce o0yJaronuiics MoJyduT CIEIYIOIINe MpeIMETHbIE
PE3yNbTATHI:

CPaBHUBATh BEPOATHOCTH 3HAYEHUN CIIyYalHOU BEJIMUYMHBI [10 PACIIPEICIICHUIO WIIH
C IIOMOIIBIO JUATPaAMM;

OIEpUPOBATh MOHSATUEM MATEMATUYECKOTO OXKUAAHUS, PUBOAUTH MPUMEPHI, KaK
NPUMEHSAETCS  MATEMaTUYECKOE  OXUAAHUE  CIy4yalHOHM  BEJMYMHBI  HAXOAMTH
MaTEMaTU4YECKOE OKUJAHUE 10 JAHHOMY PACIIPEEIICHHUIO;

UMETh TMpPEACTaBICHUE O 3aKOHE OOJBIIUX YHUCEN,

MMETh MPEJCTABICHUE O HOPMAJIBHOM PaCIpEACICHUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaunmenoBanue paszienoB u TeM KosnyecTBo 4acoB JJyiekTpoHHbIE (UG pPOBbIE)
/1 IIporpaMmsl Bcero HpaKT“qec](p[e KOHTpOJ’IBHLIe 06pa30BaTeJILHbIe pecypcChl
padoThI padoThI
I[IpencrasieHne JaHHBIX U ONMCATEIbHAS AKnace https://www.yaklass.ru/p
1 4 1 Poccuiickast 31eKTpOHHAs IIIKOJIa
CTaTncThKa https:/resh.edu.ru//
C_]]yqa]‘/'[HbIe OIBITBEI U CHy‘IaﬁHLIC SKnacc httgs://www.vaklass.ru/p
2 COOBITHS, OIIBITHI C PABHOBO3MOKHBIMH 3 1 Poceuiickas 51eKTpOHHAs WKoa
https://resh.edu.ru//
3J€MEHTapHBIMU UCXOAMHU.
Onepauuy Haj, CoOBITHAMH, CIOKEHUE SIKmacc httgs://www.vaklass.ru/p
3 o 3 Poccuiickas QJICKTPOHHAs HIKOJIa
BCPOATHOCTCH https://resh.edu.ru//
YcnoBHas BEPOSATHOCTD, IEPEBO SKnacc httgs://www.vaklass.ru/p
4 CIy4allHOTO OTBITa, (hopMyJia MOTHON 6 1 1 Poccnickas 51eKTPOHHaA KOs
o https://resh.edu.ru//
BEPOSITHOCTH U HE3aBUCUMOCThH COOBITHI
OBHIEE KOJIMYECTBO YACOB I10 17 3 1

I[TPOTPAMME
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