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INOACHUTEJIBHASA 3AIINCKA

PabGouast mnporpamma 10 MaTeMaTUKE CpeOHero oouiero oOpa3oBaHUs IS
oOyJarommxcs Ha YPOBHE CPEIHETO0 O00IIero o0pa3oBaHWs pa3pabOoTaHa Ha OCHOBE
OI'OC COO c yd€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEAbIBIIEMBIX K
MaTeMaTUYeCKOMy OO0pa3oBaHUIO, MW  TpPaguIUid  POCCUMCKOrO  0Opa3oBaHUS.
Peanuzanuss mporpaMmsl 10 MaTEMATUKE 0OECIIEUNBAET OBIAJAEHUE KIIFOUEBBIMU
KOMITETCHIIUSIMHA, COCTaBISIIOIIMMHM ~ OCHOBY JUJIsl CaMOpPa3BUTHUSI M HENPEPHIBHOTO
o0pa3oBaHusi, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M TIO03HABATEIHHOTO
pa3BUTHSL JIMYHOCTH 00 y4JarOIIUXCS.

B nporpamme nmo matemMaTuke y4TeHbI uaeu U nonoxeHus «KoHuenuuu pa3BUTHS
MaTeMaTHueckoro oopasoBanus B Poccuiickoit ®egepanuu». B cooTrBeTcTBHH
C Ha3BaHMEM KOHILIEMNIIMM MaTeMaTHUYeCKOe 00pa30BaHUE JTOJKHO, B YACTHOCTH, pellaTh
3ajjauy obOecreueHuss HeoOXOAMMOIO CTpaHe 4YMcia O0yJaroluxcs, MaTeMaThyeckas
HOJIFOTOBKA KOTOPBIX JOCTATOYHA MJIi HPOAOJDKEHUS O0pa3oBaHMs IO Pa3IUYHBIM
HaIpaBJICHUSAM, BKIIIOYAs MPENOJaBaHNE MATEMATUKN, MAaTEMAaTHUYECKHUE UCCIIEI0BaHUS,
paboty B chepe MH(POPMALMOHHBIX TEXHOJOTUA M APYrUX, a Takxke oOecredeHUs
JUIS KaXKJ10T0 00y4aroLIerocsi BO3MOXKHOCTH JOCTUKEHHUSI MaTEMaTHUECKON MOJITOTOBKU
B COOTBETCTBUM C HEOOXOAMMBIM €My YpOoBHEM. VIMEHHO Ha pellIeHHE 3THUX 3a]ay
HalleJIeHa MPorpaMMa 1o MaTeMaTUKe YriyOJEHHOTO ypOBHSI.

B snoxy uudpoBoit TpaHchopmanuu BceX cdep 4YeIoBEUECKOW eATEIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 Xopolen
MaTeMaTHYeCKON MOATOTOBKU. JTO OOYCIOBJIEHO TEM, YTO B HAILIM JHU PACTET YUCIIO
CIEUHUAIBHOCTEW, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHUEM MAaTEMAaTHUKHU:
u B chepe DKOHOMUKH, M B OM3HEcCe, M B TEXHOJOTHMUECKHX O0JaCTAX, W JaXKe
B TyMaHUTapHbIX c¢epax. Takum o00pa3oM, Kpyr oOOydarommxcs, s KOTOPBIX
MaTeMaThKa CTAHOBUTCS 3HAYUMMBIM MpeAMETOM, (pyHAaAMEHTOM O00pa3oBaHUS,
CYLIECTBEHHO pacuiupsiercd. B Hero BXOAST HE TOJIBKO OOy4aroluecs, MIaHUPYIOIIne
3aHUMAThCSl TBOPUYECKOM M HCCIENOBATEILCKOM paboTOM B 00JaCTH MaTeMaTHKH,
uHpopmaThky, (PU3MKHU, SKOHOMUKUA U B JPYruX oOJACTAX, HO U T€, KOMY MaTeMaTHKa
HYXHa JIJIsl UCTIOJIb30BaHUs B IPOQeccHsiX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEl.

[IpuknanHas 3HAYMMOCTh MaTEMaTUKH OOYCJIOBJIEHA TE€M, 4YTO €€ MIpeaMEeTOM
ABISIIOTCS (DyHAAMEHTAIbHbIE CTPYKTYPhl HAIIEr0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBCHHBIC  OTHOIIEHWA, (YHKIMOHAIbHBICE 3aBUCUMOCTH M  KaTETOPHUH
HEONpPEAENEHHOCTH, OT IPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JIJISI Pa3BUTUSI HAYYHBIX U TEXHOJIOTHUECKUX
unei. be3 KOHKpPETHbIX MaTeMaTUYeCKUX 3HAHUU 3aTPYJHEHO MOHMMAaHHE MPUHIUIIOB
YCTPOMCTBA M MCIOJIb30BaHUSI COBPEMEHHOW TEXHWKH, BOCHPUSITHE M UHTEPIPETALIUS
pa3HOOOpa3HOM  COIMANbHOM, HKOHOMHYECKOM, NOJIMTUYECKON  MH(pOpMALIH,
Manod(PeKTHBHA TOBCEIHEBHAS MPAKTUYECKAS JIEITEIHLHOCTD.

Bo wMHormx cdepax mpodeccHOHaATBHON MeATeNTbHOCTH TPEOYIOTCS YMEHUS
BBINIOJIHATH Pacy€Thl, COCTABIATh AJITOPUTMbI, HNPUMEHATH (POpPMYNbI, TPOBOIUTH
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reOMEeTPUUYECKUE U3MEpEeHUS U TIOCTPOEHHUS,  4uTaTh, 0OpadaThIBaTh,
UHTEPIPETUPOBATh M MPEACTaBIATH HHGOPMAIMIO B BHAE TaOMUI, IuarpamMm H
rpapuKoB, IOHUMATh BEPOATHOCTHBIN XapaKTep CIydalHbIX COOBITUH.

OIHOBPEMEHHO C pacIIMpeHUEM Cep MPUMEHEHUS MAaTEMaTHUKU B COBPEMEHHOM
obmiectBe BcE Oosiee BaXKHBIM CTAHOBUTCS MAaTEMaTHUUYECKUM CTWIb MBIIUICHUS,
NPOSIBSIIOIIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblKax. B mpoiecce u3ydeHUs
MaTEeMaTHUKd B apceHal MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHIYKIUS U ACAYKIUSA, 0000IIeHNEe U KOHKPETU3alus, aHaIIUu3 U
CHHTE3, KJIACCH(PHUKAIUs U CUCTeMaTH3alus, a0cTparupoBaHue U aHanorus. OOBEKTHI
MaTEeMaTHYECKUX YMO3aKJIIOUeHUH, TMpaBWiia HX KOHCTPYHPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTUYECKHUX  TMOCTPOEHHH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHUs
(¢opmynupoBaTh, 00OCHOBBIBaTh M JIOKA3bIBaTh CYXACHMS, TEM CaMbiM (OPMHUPYIOT
JOTMYECKMM CTWUIb MBIIUIEHHS. Benymas poiab NpUHALJICKUT MaTeMaTHKE
B (POPMHUPOBAHUH AJITOPUTMUYECKOM KOMIIOHEHTHI MBIIIJIEHUS] U BOCIIUTAHUU YMEHUI
JEHCTBOBATh IO 3aJaHHBIM  aJrOpUTMaM, COBEPLICHCTBOBaTb M3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B Tmpoliecce pemieHusi 3a1ad — OCHOBBI JJISi OpraHU3aI[UH
y4eOHOM NeATeNhbHOCTH Ha YpOKax MaTEeMaTHKH — pa3BUBAIOTCS TBOpYECKas U
MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

OOydeHre mMaTeMaTHKE NaéT BO3MOXXHOCTh Pa3BUBATh y OOYUaIOIIUXCS TOYHYIO,
palMoHaIbHYI0O U MH(POPMATUBHYIO peub, YMEHUE OTOMpATh HAMWOOJIee MOIAXOJSIINE
A3bIKOBBIE, CHMBOJIMYECKHE, TpaduuecKhue CpeACTBa IJs BBIPAKEHUS CYXKICHUH U
HarJISTHOTO UX MPEICTAaBICHMUS.

HeoOxoamMbpIM KOMITOHEHTOM OOIIEH KyAbTyphl B COBPEMEHHOM TOJIKOBAaHUU
SIBIISIETCSI 00111ee 3HAKOMCTBO C METOJ]aMH TIO3HAHUS JICHCTBUTEIHHOCTH, IPEICTABIICHUE
O TpeaMeTe M METOAEC MAaTeMaTHUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX H
TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHHS MaTeMaTUKHU ISl PEIICHHS
HAy4YHBIX U OPUKIAAHBIX 3a/1a4. TakuMm 00pa3oM, MaTeMaTH4ecKoe 00pa30BaHNuE BHOCHUT
CBOM BKJIaJ B (pOpMUPOBaHUE OOIIEH KYIbTYPhI YEJIOBEKA.

N3yueHne MaTreMaTUKH CHOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHUIO 4YeEJIOBEKa,
MOHUMAHHUIO KpacOThl M W3SIIECTBA MaTEeMAaTHYECKUX PACCYXACHHM, BOCHPHUATHIO
reOMETPUYECKUX (POPM, YCBOCHHUIO UJIEH CUMMETPHH.

[TpuopurerHsiMu 11e5IMU 00ydeHHs MaTemaTHke B 10—11 kimaccax Ha yrmyOnéHHOM
YPOBHE MPOJIOJIKAIOT OCTAaBAThCS;

(GopMHpOBaHUE LEHTPATBHBIX MAaTEMATHUYECKUX TOHATHH (YHMCIO0, BEIMYMHA,
reomeTpuyeckas (urypa, IEpeMeHHas, BEpPOSTHOCTb, (DYHKIMs, MPOU3BOAHAS,
WHTErpat), 00SCICUYNBAIOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHIECKOTO
00pa3oBaHus 00y4arOIINXCS;

NoJIBeJIcHUE OOyJaroluxcs Ha JOCTYIIHOM Ui HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTHUKU M OKPY)KAOILEro MUPA, MIOHUMAHUIO MAaTEMAaTUKH KaK YacTH
00111e KyJIbTYpbI UEJI0OBEUECTBA,

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydarommxcs,
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MO3HABATEJIbHON aKTUBHOCTH, UCCJIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUIEHNUS,
MHTEpEeCa K U3YYCHUIO MAaTEMATHKU;

dopmupoBanue (QPYyHKIHMOHATIBHON MaTEeMAaTUYECKOM T'PaMOTHOCTU: YMEHHUS
pacrio3HaBaTb MaTEMATHYECKHE AaCIEKThl B pEaJbHBIX >KMU3HEHHBIX CHTYalUsAX
U TpU U3YYCHHHM JIPYrUX Y4E€OHBIX TNIPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTeH, (opMynupoBaTh KX Ha S3bIKE MATeMaTUKH M  CO3/1aBaTh
MaTeMaTUYeCKUE MOJEIM, MPUMEHITh OCBOCHHBIM MaTEMAaTHUYECKHI  ammapar
JUISl pElICHUs NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, UHTEPHPETUPOBATH U OLIEHUBATH
MOJIyYECHHBIE PE3YJIbTATHI.

OcHOBHBIMM JIMHUSIMU cojiepkanusa matemaTuku B 10—11 knaccax yrioyOnéHHOrO
ypoBHS  sABISAIOTCSA: «Uwmcnma W BBIMHCICHUS», «AunreOpa» («AnreOpandeckue
BBIDOKEHUS», «YPaBHEGHUS M HEPABEHCTBa»), «Hadama mareMaTHUeCKOro aHaim3ay,
«eomerpusiy  («['eomerpuueckue Gurypbl ©W WX  CBOMcTBa», «l3mepeHue
TCOMETPUYCCKUX BENWYUH»), «BeposrHocTs W cratuctukay. JlaHHbIe JHHUN
pa3BUBAIOTCS MapajuiebHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOH JIOTWKOM, OJTHAKO
HE HE3aBUCHUMO OJIHA OT JIPYroM, a B TECHOM KOHTAKTe U B3auMozencTBuu. Kpome storo,
X OOBEAMHSET JIOTUYECKAas COCTaBIIAIONIAs, TPAJAULHUOHHO NpHCyIIas MaTEMaTUKE U
IIPOHM3BIBAIOIIAS BCE MATEMATHYECKHME KypChl M COAEp)KaTeabHbIE  JIMHUU.
CdopmynupoBannoe Bo PI'OC COO tpeboBaHUE «yMEHHE ONEPUPOBATH MOHSATUSIMH:
OIIpEZICIICHUE, AaKCUOMA, TEOPEMa, CJEICTBHE, CBOWCTBO, IPU3HAK, [10KA3aTENILCTBO,
paBHOCUJIbHBIE  (POPMYJIUPOBKH, yMeHHEe  (GopMyaupoBaTb  OOpaTHOE U
IPOTUBOMNOJIOKHOE  YTBEPKACHUE, TNPHUBOJUTH MNPUMEPbl U  KOHTPIPHUMEDHI,
UCIIOJIb30BaTh ~METOJl MAaTE€MaTU4YeCKOW WHAYKLIHMH, T[POBOJUTH JOKa3aTelbHbIE
pacCyKIeHuss TMpU pelleHUud 3a7ad, OLEHUBATh JIOTMYECKYH) [PaBUIBLHOCTb
paccyKIeHU» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a (pOPMUPOBAHUE JOTHUYECKUX
YMEHUH pacrpenensieTcss 1Mo BCeM rojaM OOydeHHUss Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusI.

B cootBerctBun ¢ ®I'OC COO matemaTuka siBIsieTcsl 00A3aTENIbHBIM MTPEAMETOM
HAa JIaHHOM YypoBHe oOpas3oBanus. HacTosmeld mnporpaMMol 1O MaTeMaTHKE
npenycMaTpuBaeTcsl M3ydyeHue ydeOHoro mnpeamera «MaTemaTuka» B pamMKax TpEX
y4eOHBIX KYpCOB: «AnreOpa M Hayajga MaTeMaTHYECKOro aHaiuzay, «l eomeTrpus»,
«BepoaTHOCTh M cTatuCTUKa». POPMUPOBAHUE JTOTHUECKUX YMEHHUM OCYLIECTBISETCS
Ha MPOTSHKEHUM BCEeX JieT OOy4YeHHUsT Ha YPOBHE CpeIHEro oOIero ooOpa3oBaHMS,
a DJIEMEHTHl JIOTMKU BKJIIOYAIOTCS B COJIEP)KaHUWE BCEX HA3BAaHHBIX BBINIE Y4EOHBIX
KYpPCOB.

OOmiee KOJMMYECTBO YAacOB, HAMPABICHHBIX HAa U3YYEHHE MaTeMaTUKH
Ha yrinyonenHoM ypoBHe — 544: B 10 knacce — 272 vaca (8 uacos B Henento), B 11 kiacce —
272 4aca (8 yacoB B HEJIEIIIO).

1 OcHoBa paboueit mporpamMmsI Pabouast mporpamMma COOTBETCTBYET (eaepaTbHOMY
rOCYJapCTBEHHOMY CTaHIAapTy CpEIHEro O0IIero
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o0pa3zoBaHMs, COCTaBJieHa Ha OCHOBE (eaepanbHOM
paboueii mporpamMMbl o mpeaMery «MaremaTukay
(yrnyOneHHBIE  ypOBEHB): SBISETCI  COCTaBHOM
4acThI0 OCHOBHOH 00pa3oBaTebHOW MPOTPaMMBbI
cpennero obmiero obpaszoBanuss MBOY  «lllkomna
No109»

2 10 wmacc «Anrebpa w  Hauana | 136 yacos
MaTeMaTHUYECKOT0 aHaIIN3a)

3 11  wmacc «Anrebpa wu  Hauana | 136 yacos
MaTeMaTHUYECKOTO aHAIN3a)»

4 10 knacc «I'eomeTpusi» 102 yaca

3) 11 xnacc «I'eomeTpusi» 102 yaca

6 10 knacc «BeposiTHOCTh U cTaTUCTUKA» | 34 yaca

7 11 knacc «BepossiTHOCTh U cTaTUCTUKa» | 34 yaca
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Pabouasi nporpamMmMa y4e0HOro Kypca
«AJire0pa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN32)

IHosicHuTeabHAas 3aIUCKA

VYuebHblil Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAINA3a» SIBJSICTCS OJHUM
u3 Hanboyiee 3HAYMMBIX B IMpOrpaMMe CpeIHero oO0Iiero oOpa3oBaHHUs, MOCKOJbKY,
C OJHOM CTOPOHBI, OH OOECIEeYUBAECT MHCTPYMEHTAJbHYIO 0a3y JJIsl M3Y4EeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, @ C JIPYroil CTOPOHBI, (OPMHUPYET JIOTHUECKOE W
abCTpakTHOE MBIIUICHHE OOYYaromIMXcsd Ha YpOBHE, HEOOXOJIMMOM JJisi OCBOCHHS
uHpOpMaTHKH, OOIIECTBO3HAHMS, WCTOPHH, CIOBECHOCTH U JPYrHUX TUCIUTLIINH.
B pamkax mgaHHOTO ydeOHOTO Kypca OOYydYaroIIMecs OBJIAJCBAIOT YHUBEPCATHLHBIM
S3bIKOM  COBPEMEHHOM  Hayku, KoTopas (opMymupyer CBOM  JIOCTHUKEHUS
B MaTeMaTtudeckon (opme.

VYueOHblil Kypc anreOpbl M Ha4all MATEMAaTHYECKOTO aHajIn3a 3aKJIabIBa€T OCHOBY
JUISL  YCHEITHOTO OBJIQJICHUS] 3aKOHaMW (DU3UKH, XUMHUU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHACHIIUA Pa3BUTHSI SKOHOMHUKH W OOIIECTBEHHON J>XU3HU, MO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO UCIOJB30BaTh WX I JallbHEHIIEro o0pa3oBaHWs W B IOBCEIHEBHOMU
*u3HM. B TO Ke  Bpems  oBiajeHue  aOCTpaKTHBIMHM U JIOTUYECKHU
CTPOTMMH KOHCTPYKLHSIMU aireOpbl 1 MaTEMaTHYECKOTO aHAIM3a Pa3BUBACT YMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JIOKa3bIBaTh YTBEPKIACHUS
C TIOMOIIBIO WHAYKIIMU U PaCCyKJaTh JIEIYKTUBHO, HCIIOJIB30BaTh 0000IIEHUE U
KOHKpETH3allMio, a0CTparupoBaHWE€ M aHAJIOrUI0, (HOPMHUpPYET  KpEaTHUBHOE
Y KPUTUYECKOE MBIILLJICHUE.

B xone nzyuenust yae6HOro Kypca « Anredpa u Hauasia MaTEMaTUYE€CKOTO aHAIN3a)
oOydaroirecst Mojay4aroT HOBBIHM OMBIT PEIICHUS MPUKIAAHBIX 3a/1a4, CAMOCTOSITEILHOTO
IIOCTPOEHUSI MATEMAaTUYECKUX MOJEIEH pPeajbHbIX CUTyalWd, WHTEpIpPETalun
MOJYYCHHBIX PEIICHUM, 3HAKOMSTCS C IPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIC, HAYKE U UCKYCCTBE, C BBLAAIOIMMHUCSI MATEMaTUUYECKUMU OTKPBITUAMU U UX
aBTOpaMH.

VYueOHbIl Kypc 00a1aeT 3HAYNTEILHBIM BOCITUTATEIIBHBIM ITOTEHIIMAIOM, KOTOPBII
peaim3yeTcs Kak dYepe3 YydeOHbI Marepuain, CHOCOOCTBYIOIIMKN (HopMHUpPOBaHHUIO
HAYYHOTO MUPOBO33PEHHUSI, TaK U Uuepe3 CeupUKy y4eOHOU AesTENbHOCTH, TPEOYyIOIIeH
MPOAOJDKATEILHON KOHIIEHTPAllMM BHUMAHUS, CAMOCTOSITEIbBHOCTH, AKKYpaTHOCTH H
OTBETCTBEHHOCTH 3a MOJY4YCHHBIN pe3yJibTar.

B ocHoBe Meromuku oOydeHwsi anreOpe W HavajlaM MaTEMaTUYeCKOro aHaIM3a
JICKUT JIEATCTLHOCTHBINA TPUHITUI OO0YJCHHUS.

B crpykType yueOHOro kypca «Anredpa ¥ Haudaja MaTEMaTHUYECKOTO aHaIM3ay
BBIJICJICHBI CIIEAYIONINE COAEPKATEIbHO-METOANYECKNE TMHUU: «HuCla U BBIYUCICHUSD,
«DyHkuMu U rpa@ukn», «YpaBHEHHs U HepaBeHCTBay», «Hauama maTeMaTH4ecKOro
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aHanuszay, «MHoxecTBa M JIOTMKa». Bce OCHOBHBIE COAEPXKATEIbHO-METOAUYECKUE
JUHUM W3Y4YaroTCd Ha NPOTSDKEHHUU ABYX JIET 0OY4YEHHsI Ha YPOBHE CPETHEr0 OOIIEero
o0pa30oBaHusl, €CTECTBEHHO JOMOJHSSA APYr APYra U MOCTENEHHO HACHIMIASICh HOBBIMU
TeMaMu U pasznenamu. JlaHHBIA ydyeOHBIH Kypc SBISI€TCS MHTETPATUBHBIM, MOCKOJBKY
0o0BbeIUHAET B cebe colepKaHNe HECKOJIbKUX MATeMaTUYECKUX TUCIUIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPUS, MAaTEMATUUECKUI aHATIU3, TEOPUSI MHOXKECTB, MAaTEMaTHYECKas
joruka u apyrue. [lo mepe Toro xak odydaromuecs OBJIaieBalOT BCE O0Jee MUPOKUM
MaTeMaTHYEeCKHM  almapaToM, Yy HHUX  [OCIEA0BaTelbHO  (QOpMHUpPYETCS U
COBEpILIECHCTBYETCSI YMEHUE CTPOUTh MaTEMaTHYECKYI0 MOJEIb PEAbHOW CUTYallWH,
OPUMEHATh 3HAHUS, NOJYYEHHbIE IPU H3YyYEHUM Y4eOHOro Kypca, A peleHUs
CaMOCTOSITENIHO c(hOpMyJIMPOBAaHHON MaTeMaTH4ECKOI 3aja4d, a  3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxatenbHo-MeTOAMYECKass JIMHUS «Yucna W BBIUMCIEHHUS) 3aBEpIIAcT
(opMUpOBaHME HABBIKOB MCIOJBb30BaHUS JEHUCTBUTEIBHBIX 4YHCET, KOTOpPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOIo oOuiero odpasoBanus. Ha ypoBHe cpeaHero ooOiero
o0Opa3oBaHusl 0c000€ BHUMaHHE yaensercss (POPMUPOBAHHMIO HABBIKOB PallMOHAJIBHBIX
BBIUMCJICHUH, BKIIIOYAIONINX B C€O0sl UCIIOJIb30BAHUE PA3IMUHBIX (OPM 3alUCH YHUCIIA,
YMEHHUE JIeJlaTh NPHUKUAKY, BBINOJHATH MPUOJMKEHHBIE BBIYHUCICHUS, OLICHUBATh
YUCJIOBbIE BBIPAXKEHHUS, padoTaTh C MAaTEeMaTUYECKUMU KOHCTAaHTaMH. 3HAKOMBIE
O0y4aroUMMCsl MHOKECTBA HATYPaJIbHBIX, LENbIX, PALIMOHAIBHBIX U JIEHCTBUTEIBLHBIX
yucen JOMOMHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCEN. B KaKI0M U3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIE €My clienu(UUecKrue 3aJaud U ONepaluu. AeJICHUE
HAaIleJIo, ONEPUPOBAHME OCTAaTKaMU HAa MHOXECTBE LIEJbIX 4YMCeN, OCOOble CBOMCTBA
palMOHAJIHBIX W UPPALMOHAIBHBIX YHCEN, apu(PMeTHUEeCKue Oonepauuu, a TaKKe
U3BJICYEHUE KOPHS HATypaJbHOM CTENEHM HA MHOXKECTBE KOMIUIEKCHBIX YHCEIl.
bnaromapss mocienoBaTenbHOMY PAaCIIMPEHHIO Kpyra HCIHOJIB3YyEMbIX YHUCEN H
3HAKOMCTBY C BO3MOXHOCTSIMM HMX NPHUMEHEHHUS Ui PELIEHUs PAa3IM4YHbIX 33]a4
(GopMupyeTcst TMpeACTaBICHUE O €IWHCTBE MAaTeMaTUKH Kak Hayku U €€ poiu
B TOCTPOEHUM MOJEIEH pEaJbHOr0 MHpa, LIMPOKO HCIHOJIB3YIOTCA 0000LIeHHEe Hu
KOHKPETU3ALHMS.

JIlunust «YpaBHEHUS U HEPABEHCTBA» pean3yeTCs Ha MPOTSHKEHUU BCEro 00ydeHus
Ha ypOBHE CpeHEero oouiero o0pa3oBaHus, MOCKOJIBKY B Kaxa0M pazaene [Iporpammbl
OPEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOLIMX 3ajad. B pesynbraTe oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PELICHHUS PAaLMOHAJIbHBIX, WPPAaLUOHAIbHBIX,
MOKA3aTeJIbHBIX, JIOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXe 3aJady, cojaepxaumx mnapamerpbl. [lonydeHHbIE yMEHHUS HIMPOKO
UCIIOJIb3YIOTCSl TIPU UCCIIEIOBAaHUU (DYHKIIMI C MOMOIIbIO MPOU3BOAHON, IPU PEIICHUH
OPUKJIAJHBIX 33/1a4 U 3a/1ad Ha HAXOXICHUE HAMOOJBIIMX M HAMMEHBIIMX 3HAYCHHM
¢byukuuu. JlaHHas conep)karenbHas JIMHMS BKJIIOYAeT B ceds Takxke (popmMupoBaHue
YMEHUH BBINOJHATH pacu€Tel 1o (opMmynaM, MpeoOpa3oBaHUs pPaLUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPHUYECKMX BBIPAKEHUH, a TaKK€ BbIPAXKECHUH,
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COJepXalluxX cTerneHn U Jjorapupmel. bnaromaps wu3ydeHuro ajnredOpandeckoro
MaTepuaia MPOUCXOAMUT JAajbHEIlIee pa3BUTHE aNTOPUTMHUUYECKOTO U aOCTPAaKTHOTO
MBIIIICHUs 00ydaronmxcs, GOpMUPYIOTCS HABBIKU I€YKTUBHBIX PacCYKJIEHUMN, pabOThI
C CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BHUJIC
pPaBeHCTB U HEpaBeHCTB. Anredpa mnpeiaraetr d3(PQPEeKTUBHbIE HHCTPYMEHTHI
JUISL PELLICHUS] TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAVISITHO IEMOHCTPUPYET
CBOM BO3MO>KHOCTH KAaK S13bIKa HAYKH.

ConepxxarenbHo-MeTouueckass JuHUA  «@DyHKUMM W TpapuKU»  TECHO
HEepeIUIeTaeTcsl ¢ APYTUMHU JIMHUSAMU y4eOHOIro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aaéT  TOCIEAOBATEIIbHOCTh  M3Y4YEHMS ~ Marepuana. V3ydeHue  CTENEHHOM,
MOKAa3aTeIbHOM, JOrapu(pMUIECKONM M TPUTOHOMETPHUUECKHX (DYHKIMH, UX CBOMCTB U
rpaMKoB, HCMOJb30BaHUE (DYHKUMNA AN peUIeHHs 3aJad W3 JPYTrux Y4eOHBIX
MIPEIMETOB U PEANbHOM JKM3HU TECHO CBA3AHO KaK C MATEMAaTUYECKUM aHAIU30M, TaK U
C pCEIIEHHEM YypaBHEHUH U HepaBeHCTB. I[Ipu 3TOM OoJpIIOE BHUMAHHE YIEISIETCS
(OpMUPOBaHUIO YMEHUS BbIpaXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXKIY pa3IMYHBIMU
BEJIMYMHAMU, HCCIENOBaTh IMOJIyY€HHbIE (DYHKUMH, CTPOUTh MX rpaduku. Marepuan
ATOM COAEPKATEIBHOM JIMHUY HALEJICH HAa Pa3BUTUE YMEHUN U HABBIKOB, TIO3BOJISIIOLIUX
BBIPAXXAaTh 3aBUCUMOCTU MEXAY BEJIMYMHAMHU B PA3IMYHON (opMe: aHATUTHUECKOH,
rpaguyeckoi u cioBecHoU. Ero n3ydeHnue crnocoOCTBYET pa3BUTHIO aIrOPUTMHUECKOTO
MBIIJICHUSI, CIHOCOOHOCTH K OOOOIIEHUIO W KOHKPETH3allUM, HCIOJIb30BAHUIO
AHAJIOTUH.

CopepxarenpHass JuHUA «Hagasa MareMaTnueckoro aHalv3a» IMO3BOJIET
CYLIECTBEHHO pAaClIUPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W NPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIMMMCsl, TaK KaK y HUX MOSIBJISETCS BO3MOXHOCTb CTPOUTH IpaduKu
CJIO’KHBIX (DYHKIIMM, ONPEAENATh UX HAauOOJbIINE U HAMMEHbIINE 3HAUCHUSI, BBIYUCIISATh
miomaan Guryp u o0bEMBI TeJl, HAXOJIUTh CKOPOCTU U YCKOPEHHs mpoueccoB. [[aHHas
COJIepKaTelIbHAsL JIMHKUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITIOCTPOECHHSI MAaTEMaTHUECKUX
MOJEJIed  peanbHBIX CHUTYallMid, T[O3BOJIIET HAXOAUTh HAWJy4yllee pEIICHHE
B IPUKJIAJHBIX, B TOM YHCJIE COLHMAIBHO-D)KOHOMHMYECKHUX, 3aJadaX. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHMYECKOI0 aHajlu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTIO,
(OpManIbHO-JIOTHYECKOTO W KPEAaTHUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh NPOSBICHHS 3aKOHOB MAaTEMaTUKU B HAayKe, TEXHHKE M HCKYCCTBE.
OOyyatouiyecsi y3HAIOT O BBLAAIOUIUXCS PE3YNbTAaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxatenbHo-MeToANYEeCKass TUHUSA «MHOXKeCTBa M JIOTHKa» BKJIIOYAET B ce0s
AJIEMEHTBI TEOPUU MHOXKECTB U MAaTEMAaTUYECKOW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbBIE
MIPEACTABJICHNS] TMPOHU3BIBAIOT BECh KypC LIKOJBHOM MaTeMaTUKH W IPELIararoT
HanOoJee YHHMBEpPCAIbHBIN S3bIK, OOBENMHSAIOMINUNA BCE pa3leibl MaTeMaTHUKH U €€
MIPUIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MATEMATUUECKHUE AUCLUIUIMHBI U UX IPUIIOKEHUS
B eauHoe uenoe. IloaToMy BakHO JaTh BO3MOXKHOCTh OOydYaromiemycsi MOHMMATb

Paboyas nporpamma no matemaTtuKe cpegHero obuero o6pasosaHus MBOY «LLkona Noe109» 9



TECOPETHKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOW MAaTeMaTHKH M WCIOJIb30BaTh €ro
JUT BBIPOKEHUSI CBOMX MBICIIEH. JI[pyruM BakKHBIM MPH3HAKOM MAaTEMAaTHKH KaK HayKH
cleyeT MpPU3HATh CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBaHUMW U  CIIEJIOBaHUE
OTIpeICIEHHBIM TPABUJIAM TTOCTPOCHUS JJOKA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEeMAaTHYECKON JIOTMKH  CIIOCOOCTBYET  Pa3BUTHIO JIOTHYECKOTO  MBIIUICHUS
O0yJaroNIMXcs, MO3BOJSET MM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOpMHUPYET HABBIKKM KPUTHUECKOTO MBIIIJICHHUS.

B y1e6HOM Kypce «Anrebpa u Hadajga MaTeMAaTHYECKOTO aHan3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTUYECKOTO0 MOJICTMPOBAHMS, KOTOpPhIE MPHU3BaHBI CIOCOOCTBOBATH
(hOpMHUPOBAHNIO HABHIKOB MOCTPOCHUS MOJIEICH PEabHBIX CHUTYaIlui, UCCICIOBAHUS
OTUX MOJENCH C TIOMOIIBI0 ammapaTa ainreOpbl W MaTeMaTHYeCKOTO aHan3a,
UHTEPIPETAIMU TIOMYyYCHHBIX pEe3yNbTaTOB. TakuWe 3aJaHus BIUICTCHBI B KaXKJbIi
U3 PpaslelioB IMPOTpaMMBbI, TIOCKOJBKY BECh MaTepHall Y4eOHOro Kypca MIHPOKO
UCTIONB3YeTCS JUIA  PEIICHUS TPUKIAAHBIX 3amad. [lpu  pemeHun  peabHbIX
NPaKTHYECKUX 3a/1ad 00yJarolrecs pa3BUBAOT HAOIIOATEIIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOJIB30BaTh AHAJIOTHIO, O0000IIaTh W
KOHKPETH3UPOBATh MpodsieMy. JlesTenbHoCcTh Mo (DOPMHUPOBAHHMIO HABBIKOB PEIICHUS
MPUKIAAHBIX 3a7a4 OPraHU3YeTCs B TPOIecce M3YYCHHUS BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 HayaIa MaTeMaTHIECKOTO aHAJIN3ay.

Ha wm3ydenue ydueObHOTO Kypca «AnreOpa W Havalla MaTeMaTHUYECKOTO aHAJIHM3a)
orBomutcs 272 uvaca: B 10 xmacce — 136 uacoB (4 yaca B Hememio), B 11 kimacce —
136 vacoB (4 yaca B HEJIEIO).
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Conep:xanue o0yueHust
10 kamace

Yucaa 1 BIYMCICHUSA

PanmonaneHple uucna. OOBIKHOBEHHBIE M JIECATUYHBIE JApOOH, IIPOLIEHTHI,
OecKoHeUHbIe Ieproanueckue 1podu. IlpuMenenune qpodei 1 IpOLEHTOB I PEeLICHUS
IIPUKJIAIHBIX 337a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUU U PEaTIbHOM KU3HU.

JlelictBuTenbHble  yuchaa.  PanuoHanpHble W MpPpaUMOHAIBHBIE  YHCIIA.
ApudmeTrueckue onepamnyu ¢ JeHCTBUTEIbHBIMU YUCIaMU. MOyib JEHCTBUTEIBLHOTO
yucia v ero cBoictna. [IpubnxkEHHbIE BEIYUCIEHUS, IPABUIIA OKPYTJICHU A, TPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1eabIM mmokasareiaeM. buanom HerotoHa. Mcnosnbp3oBaHue moaXoasiien
(GopMBl 3amMCH JIEHCTBUTENIBHBIX 4YHUCEN JJI1 pElIeHUs MPaKTUYECKUX 3anad |
IIPEACTABIICHUs TaHHBIX.

ApudmMeTnuecKknili KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBRA.

CreneHb € palMOHANIBHBIM  [OKa3zaTeleM W €€  CBOWMCTBA, CTEIEHb
C ICMCTBUTEIILHBIM II0KA3aTEIIEM.

Jlorapudpm uymcna. CpoiictBa sorapudma. JlecaTUuHblE U HATypajbHBIC
Jorapu(pMsl.

CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
aAPKKOCHHYC U apKTaHI'€HC YHUCIIOBOTO apryMEHTa.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa M TOXKIECTBEHHbIE NIPeOOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHHUS.
PaBHOCWIIBHBIE  ypaBHEHUs W YpaBHEHMA-CIEACTBHUS. HepaBeHCTBO, pelleHue
HEPaBEHCTBA.

OCHOBHbIE METOJBl pEHICHHs LENbIX U JIPOOHO-pallMOHAJbHBIX YpPaBHEHUH U
HEPABEHCTB. MHOTOWICHBI OT OJIHOM MEPEMEHHOU. JleIeHne MHOTOYIEHA HA MHOTOYJIEH
c ocratkoM. Teopema be3y. MHorounensl ¢ 1menbiMu kodpduimentamu. Teopema
Buera.

[TpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTETIEHN U KOPHHU.

WppannonansHbele ypaBHEHUs. OCHOBHBIE METOJBl PELIECHUS HPPalHOHAIBHBIX
YPAaBHEHHUM.

IlokazarenpHble ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHHS ITOKA3aTEIbHBIX
YPaBHEHH.

[IpeoOpazoBanue BbIPAKEHUM, COAEpKAIIMX JTOTapU(PMBI.

Jlorapupmudeckue ypaBHeHUs. OCHOBHBIE METOJBI PEHICHUS JTOTapUPMUUECKUX
YPaBHCHUM.

OcHoBHbIe Tpuronomerpuueckue popmynsl. [IpeodpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUI. PellIeHne TPUrOHOMETPUIECKUX YPABHECHU M.

Pemenune cucreM MMHEWHBIX ypaBHEHUM. MaTpuLia CUCTEMBI JIMHENHBIX YPAaBHEHUN.
Onpenenutenb MaTpulbl 2X2, €ro TeOMETPUYECKUNA CMBICT U CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YE€HUs, NPUMEHECHHE OIPEACINUTENS I PELIICHUS CUCTEMbl JIMHEWMHBIX
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ypaBHEHUH. PellieHne NpuKIIagHbIX 3a1a4 C IOMOIIBIO CUCTEMBI JIMHENHBIX YPABHEHUM.
HccnenoBanue MOCTPOEHHOM MOJIEIH C IIOMOLIBIO MATPULL U ONIPEIAECIUTEIEH.
IlocTpoeHne MaTeMaTHYECKUMX MOJEIEH pEalbHOW CHUTyallUd C IIOMOIIBIO
YPAaBHEHMM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMHM W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a]a4 U 337a4 U3 pa3InuHbIX 00JaCTe HAYKU U PEATbHOM )KU3HU.

DyHKUMH U TpaPUKH

Oynkuusa, cmnocoOsl 3amaHus  QyHKuuM. B3auMHO oOpaTHble  (QYHKIIUH.
Komnozunus gyukmuit. I'paduk Gynkiuu. SnemeHTapHbie npeodpa3oBanus rpadukoB
G yHKITHA.

OOnacTh ompeneneHuss W MHOXECTBO 3HaueHMd QyHkumu. Hymum ¢dynxuum.
[TpomexxyTku 3HaKomocTostHCTBa. UETHBIe W Heu€THhle (QyHKumu. llepmomuueckue
¢dbynkiun. [IpoMexxyTku MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl I MUHUMYMBI () YHKITUH.
Haubospiee n HaumeHblIee 3HaYeHus1 PYHKIUUA HA IPOMEKYTKE.

JIluneliHas, KBagpaThyHas M JAPOOHO-IMHENHHAas (QYHKIUUA. DJIEMEHTApHOE
UCCIIEZIOBAHHUE U TOCTPOEHUE UX I'paUKOB.

CrenenHas (pyHKIMSI C HaTypaJbHBIM M IEJbIM MoOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHS N-OW CTENEHH Kak (PYHKIIMU OOpaTHOW CTENeHH
C HaTypaJbHBIM I10KA3aTEJIEM.

[lokazarenbHass wu Jsorapu@muyeckas (YHKIMH, WX CBOWCTBA W TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUN ISl pEIIEHUS] YPABHEHHI.

Tpuronomerpudeckas OKpYKHOCTb, ONPEAECICHHE TPUTOHOMETPUUECKUX ()YHKLIHMA
YHUCJIOBOTO apryMeHTa.

QDYHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEAbHBIX Mpoleccax U siBieHusx. ['paduxu
peabHbBIX 3aBUCUMOCTEMN.

HayaJjia MmaTeMaTH4€eCKOro aHAJIU3a

ITocnenoBaTeIbHOCTH, CIOCOOBI  3aJaHMs  IOCJeNOBaTeIbLHOCTEH. MeTton
MAaTEMaTUYECKOW HHAYKIMHA. MOHOTOHHBIE W OrPaHUYEHHBIC I10CJIEI0BATEIBHOCTH.
Hctopuss BO3HMKHOBEHUS MaTEeMaTHYECKOTO aHajiM3a KaKk aHaiu3a OECKOHEYHO
MaJIbIX.

Apudmernueckas W reoMeTpuyeckas mnporpeccud. beckoHedHO yObIBaromas
reomeTpuueckas rmporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKON
nporpeccuu. JIMHEMHBIM M DKCNOHEHIMANbHBIM pocT. Yncno e. dopmyina CIOKHBIX
poLEeHTOB. Mcroap30BaHne MPOrpeECCUN ISl PEUIEHUS PEATbHBIX 3a1a4 MPHUKJIATHOTO
Xapakrepa.

HenpepbiBabie GyHKIIMU U UX cBOMCTBA. Touku paspbiBa. ACUMOTOTHI IpaduKoB
dbyaknuid. CBolicTBa (YHKIIMNA HEMPEPhIBHBIX HaA OTpe3ke. MeToJ] HHTEpBajoB
JUTSI pellieHust HepaBeHCTB. [[pumMeHeHnre CBOMCTB HENMPEePhIBHBIX (YHKITUN TSI pEeIICHUS
3a/1a4.

[lepBas u BTOpas mpou3BoAHble (QyHKIMH. OnpeneneHue, reOMETPUUYECKUl U
(bu3HYeCKui CMBICI TPOM3BOIHON. Y paBHEHUE KacaTeNbHON K rpaduKy (pyHKIINH.

[TpousBoanbie snemeHTapHBIX (yHKIUH. [IponsBomHas CyMMBbl, MPOW3BEACHUS,
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YaCTHOTO Y KOMIO3UIIUK (DYHKITHH.

MHo:kecTBa U JIOTHKA
MHO€eCTBO, Olepaluyd HaJl MHOKECTBAMU M MX CBOMCTBA. J[marpammsl Jujiepa—
Benna. IlpumeHeHne TEOpPETUKO-MHOKECTBEHHOT'O armapara Jjisi OMMCAHUS peaIbHBIX
MIPOLIECCOB U SIBJICHUM, MPU PELICHUN 3a7a4 U3 JPYruX y4eOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBONMCTBO MaTeMaTHYECKOro OO0BEKTa, CIEJICTBUE,
JI0KAa3aTeJIbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 kaace

Yuciia ¥ BLIYHCIEHHUS

Harypanbsubie u nienbie yncna. [IpumeHenne npru3HaKoB TETUMOCTH TIEIBIX YUCE,
HauOonbIMi 06mmi aemurens (nanee — HOJl) u HauMensIee ob1iee KpaTHoe (j1anee —
HOK), ocratkoB mo moaymnto, aiaroputMma EBKiuma sl pelieHus 3aaad B IEJIbIX
YHCIax.

Kommnekcaple umcna. AnreOpandeckas W TPUTOHOMETpUYeckas (OpMBI 3aluCcH
KOMIUIEKCHOTO 4YHclia. ApU(pMETHUECKHE OIEpalld ¢ KOMIUICKCHBIMH YHCIIAMHU.
N3o00pakeHne KOMIIEKCHBIX YHMCET Ha KOOPJAWHATHOU TuiockocTH. Dopmyna Myaspa.
Kopuu n-oii cteneHn M3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHrWe KOMILIEKCHBIX YHCEN
TUTSI petiieHusT GU3NIECKUX ¥ TEOMETPUISCKIX 3a/1ad.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHH M HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CJIECTBUSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHM c IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienrne TpuroHoMeTpuyeCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHHS IOKA3aTENIbHBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEMIEHUS CUCTEM M COBOKYIMHOCTEM PpPALMOHAIBHBIX,
UppaloHaIbHbBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHUIA.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpumenenue ypaBHEHMH, CHCTEM U HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3aJa4 U 3aJay U3 pa3IM4HbIX 00JIacTell HayKM M peaibHOM JKU3HU, MHTEPHpPETALUs
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPpaPUKHU

I'papux xommoszuruu Qyukmuii. ['eomerpuyeckue o00pa3sl ypaBHEHUN U
HEPABEHCTB HAa KOOPJAWHATHOM MIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMNCTBA U TpaduKu.

['padprueckue MeTobl pellieHrs ypaBHEHU U HepaBeHCTB. ['paduueckre MeToabl
pEeLIeHHs 3a7a4 C TapaMETPAMH.

Hcnonb3oBanue rpadukoB (PyHKIUN Ui HWCCIENOBAHUSA  MPOIECCOB U
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3aBHUCHUMOCTEW, KOTOpPbIE BO3HUKAIOT NpPHU pEHIeHUH 3a7ad U3 JPYyruxX Y4eOHbIX
MPEIMETOB U PEAIbHON KU3HH.

Havajia MaTeMaTH4€CKOro aHAJIM3a

[IpumeHeHne NPOM3BOAHOM K MCCIENOBaHUIO (YHKIUMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl. HaxokeHne HanOoJbIIEro M HAaWMEHbBIIEr0 3HAYEHUW HENpPEpbIBHON
(GyHKIIMHM Ha OTpE3KE.

[Iprmenenre nporn3BOAHOM I HAXOXKACHNSI HAWMJIYYILIETO PEIICHUS B IPUKJIAIHBIX
3a7iadax, Juisd ONpeesIeHUs] CKOPOCTH U YCKOPEHHUS IIpolLecca, 3aJaHHOro (hopmMyion mim
rpauKOM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO  IepBoOOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoXaeHUsS TepBOOOPa3HBIX.

WNurerpan. ['eomerpudecknii CMBICH WHTErpana. BpluncieHHEe ONpenes€HHOro
uHTerpana no popmyne Hetorona—Jlel6nuna.

[IpumeHeHne nHTerpaia Al HaXO0XACHUs IUIOWAAeH MIOCKUX GUryp U o0ObEMOB
Ir€OMETPUUECKUX TEL.

[Ipumepsl  pemieHuit  auddepeHunanbHbIX — ypaBHEHUH. MartemaTtuyeckoe
MOJIEJIMPOBAHUE PEATBHBIX MTPOLIECCOB € MOMOIBIO (P (EepEeHIIUANTbHBIX YPABHEHUN.

IIpeameTHBIE pe3yabTaThl

K xoniry o0ydenus B 10 kinacce o6ydaronuiics moayquT CIEAYIONUE TPEIMETHbIS
pe3yJIbTaThl M0 OTAEIBHBIM TeMaM paboyeil mporpaMMbl yueOHOro Kypca «Asredpa u
Hayajla MaTeMaTUYECKOro aHaIu3a.

Yuciaa 1 BBIYMCICHUS:

CBOOOJIHO  OIEpPUPOBATH TMOHSTUSMH. palMOHAIBHOE YMCIIO, OeCKOHEUHas
neprouvecKas Ipo0b, MPOILIEHTHI, UPPAIMOHATIHHOE YHCII0, MHOXKECTBA PAIlMOHAILHBIX
Y JICUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIILHOTO YUCIIA,;

MPUMEHSATh APOOU U MPOLICHTHI ISl PEIICHUs MPUKIAIHBIX 3aad U3 Pa3TMYHBIX
OTpaciieii 3HaHUM U pEATbHOW KWU3HH;

MPUMEHATh TPUONMKEHHBIE BBIYMCICHUS, TpPaBWIa OKPYIJICHUS, NPUKUAKY U
OLICHKY PE€3yJIbTAaTa BBIYMCIICHNM;

CBOOOJIHO ONEPUPOBATH MOHITUEM: CTEIEHB C IEJbLIM MOKa3aTelieM, UCIOIb30BaTh
MOIXOIAIIYIO (POPMY 3aMKCH IEHCTBUTEILHBIX YUCEI JIJIS1 PEIICHUS MPAKTHYECKUX 33/1a4
Y MIPEJICTABJIECHUS JAHHBIX;

CBOOOIHO OMEpUPOBATH TMOHSATHEM: apUPMETUUECKHN KOpPEHb HaTypaIbHOU
CTEIICHU;

CBOOOHO OMIEPUPOBATH MOHSATUEM: CTETICHb C PAllMOHATBHBIM ITOKA3aTEIIEM;

CBOOOHO OMIEPUPOBATH MOHATUSMU: JOrapru(m YrCIa, TeCITUYHbIE U HATYpaTbHbIC
Jorapu@msi;

CBOOOZHO OMEpUPOBATh TMOHATHSIMHU. CHUHYC, KOCHHYC, TAHT€HC, KOTaHTECHC
YHCJIOBOT'O apryMEHTa,;
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ONEpUPOBATH MOHATUSAMM. APKCHUHYC, APKKOCMHYC M AapKTAaHI€HC YHCIIOBOTO
aprymeHra.

YpaBHeHUS M HEPABEHCTBA!

CBOOOJIHO ONEpUpOBATh MOHATHSAMHU. TOXAECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUS -CIICICTBHS, PABHOCUJIbHBIC HEPABEHCTBA,

IPUMEHATDH Pa3IMYHbIE METO/Ibl PELIEHUS] PALIMOHAIBHBIX U IPOOHO-PallMOHAIIBHBIX
yYpaBHEHUH, NPUMEHSATh METOJl MHTEPBAJIOB JJI PELICHUSI HEPABEHCTB;

CBOOOJIHO ONEpUpPOBaTh MOHATUSMU: MHOTOWIEH OT OJHOW IEpEMEHHOMH,
MHOTOYJICH C ILEeIbIMH KO3(HIMEeHTaMH, KOPHM MHOTOWIEHA, NPUMEHATH JIE€JICHHE
MHOTOWJIEHAa Ha MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u Teopemy Buera i perienus
3ajad;

CBOOOJIHO ONEpHUPOBATH IMOHATHSAMHU. CUCTEMA JMHEMHBIX ypaBHEHUH, MaTpUIa,
OTIpEeNeIUTENh MATPUIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOIB30BaTh CBOMCTBA
ompenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAYCHHUS, NMPUMEHSATH ONpPEISIUTENN
JUISL PELICHUs] CUCTEMbl JIMHEWHBIX YpPAaBHEHWI, MOJEIMPOBATH PEAJbHBIE CUTYyalluu
C IOMOILNBIO CHUCTEMBI JIMHEHHBIX YpPaBHEHWI, HCCIEN0BaTh MOCTPOCHHBIE MOJEIH
C IOMOUIBIO MATPUL U ONPEACIUTENEH, HHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar;

UCIOJIb30BaTh CBOMCTBA AEUCTBUN ¢ KOPHAMHU ISl IPpe0Opa30BaHUs BBIPAXKECHHUIH;

BBINIOJIHATh MPEOOPAa30BaHUsl YHUCIOBBIX BBIPAKEHUN, COJAEP)KAIIUX CTENEHU
C pallOHAJIbHBIM ITI0KA3aTENIEM;

HCIIOJIb30BaTh CBOMCTBa JOorapu(MoB aJisi MpeoOpa3oBaHUsl JOTapUPMUUYECKUX
BBIPA)KCHUM,

CBOOOJIHO ONEpPUPOBaTh NOHATHUSIMH. HppalMOHANbHbBIE, I1OKa3aTeJbHbIE U
Jorapu(MUYECKUe ypaBHEHMs, HAXOJIWUTh MX PEIICHHUS C TOMOIIbIO PaBHOCUIBHBIX
NIEPEXO0B UJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMYJbl I NpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHHI;

CBOOOZHO OINEPUPOBATH MOHIATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, MPUMEHSTh
HeoOXoAuMble (OPMYJbl JJIi PEUICHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YPaBHEHMU,

MOJEJIMPOBaTh peajbHbIE CUTYALIMH HA A3BbIKE aJr€Opbl, COCTABISTH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HMCCIEA0BaThb MOCTPOCHHBIE MOJIEIH
C UCTIOJIb30BAHKMEM armnapara ajareOphi.

DyHKUMM U TPAPUKU:

CBOOOZHO OINEpUPOBATh MOHATUSAMU: (GYHKIHUS, CHOCOOBI 3afaHus (QYHKIHH,
B3aMMHO OOpaTHble (PYHKIMH, KOMHO3UIMS (DYHKUUN, rpaduK (YHKIIUU, BBITIOJIHSATH
AJIEMEHTapHBIE TPeoOpa3oBaHus TpaPuKOB G YHKIIHIA;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: 00JIACTH OTPEACIICHUS U MHOYKECTBO 3HAYCHUI
GyHKIMH, HYIH QYHKIHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO  ONEpPUPOBATH TMOHATHAMHU. UYETHBIE ¥  HEUETHBIE  (DYHKIUH,
nepuoanyeckue (QYHKIUH, MPOMEXYTKH MOHOTOHHOCTH (YHKLIHH, MaKCUMyMbl U
MUHUMYMBI QYHKIIMU, HAHOOJIblIIee 1 HAaUMEHbIlIee 3HaueHHe (DYHKIIMH Ha IPOMEKYTKE;
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CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CTENICHHAs (PYHKIUS C HATYPAIbHBIM U LETbIM
noKasaTteseM, rpaQuk CTeneHHOW (YHKIHMU C HATYpaJbHBIM M LEJIbIM IOKa3aTesieM,
rpadpuK KOpHsS N-0il cTeneHu Kak (YHKIMM OOpaTHOM CTENEeHU C HATypaJbHbIM
IIOKa3arelieMm;

OTIepUPOBATh MOHIATHIMHU: JTMHEHHAsI, KBaJpaTUUHAas U IPOOHO-TMHEHAS QyHKIUH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEOBAHUE U IOCTPOEHUE UX I'paUKOB;

CBOOOJIHO OINEpUPOBaTh MOHATUSAMU. TIOKa3aTelbHas U Jorapugmuueckas
(yHKIMH, X CBOICTBA U IPa(pMKH, UCIIOJIB30BaTh UX IPAPUKHU JIJIsl PELICHUS] YpaBHEHUM;

CBOOOAHO  OMNEpUPOBATH  MOHATUSAMHU: TPUTOHOMETPUYECKAS]  OKPYKHOCTH,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIHI YNCIOBOTO apryMEeHTa,

UCIOJIb30BaTh IpapuKu QYHKIUN AJI UCCIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEN
OpU PELICHUU 337ad U3 JPYTrux y4eOHbIX INPEIMETOB M PEaIbHOM KHU3HH, BBIPAXKATh
dbopmynaMu 3aBUCUMOCTH MEXKY BETMUYNHAMU,

Hayana mareMaTH4eCKOro aHaJIu3a:

CBOOOAHO ONEpUpOBaTh MOHATUAMH. apupMeTUYecKass W TIeOMETpUYECcKas
nporpeccusi, OECKOHEUHO YyObIBaroIlas IeOMEeTpUyYecKas MpOrpeccusi, JUHEWHBIM u
HKCIIOHEHUUAJIBHBIA pPOCT, (OpMyJia CIOXKHBIX HPOLEHTOB, HMETh IPECTABICHUE
O KOHCTAHTE;

UCIIO/B30BaTh IIPOIPECCUM Il PELICHMS pealbHBIX 3aJad  IPUKIATHOIO
XapakTepa,;

CBOOOZAHO OIEPUPOBATH MOHATHIMU: IOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJlaHUA
IIOCJIEI0OBATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIIEA0BATEILHOCTH, IOHUMATh
OCHOBBI 3apPO’KJICHHS MATEMAaTHUYECKOr0 aHaJIM3a KaKk aHajm3a 0ECKOHEUHO MaJlbIX;

CBOOOJIHO ONEPUPOBATH MOHATUSIMH. HENpPEpPbIBHbIE (PYHKIMH, TOYKU rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GpyHKINY;

CBOOOAHO ONEpUpoOBaTh MOHATHEM: (YHKUHMS, HENpepblBHAs Ha pa3pbiBa
OTpe3Ke, IPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (DYHKIMIM ISl pellieHus 3a/1a4;

CBOOOIHO OMEepUpOBaTh MOHATUSIMH. MepBas W BTOpas MPOU3BOJHBIE (DYHKIIMH,
KacarenbHas K rpaduky GyHKINH;

BBIYUCJIIATH POU3BOAHBIE CYMMBI, IIPOU3BENCHUS, YACTHOIO U KOMIIO3ULIMU JBYX
(GyHKUUNA, 3HaTh TPOU3BOAHBIEC SJIEMEHTAPHBIX (YHKIUH;

MCII0JIb30BaTh TEOMETPUUYECKUNA M (PU3HUUECKUN CMBIC MPOU3BOAHOMN I pelieHus
3a1ay.

MHo:kecTBA U JIOTHKA!

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: MHOKECTBO, OIEpaIK HaJl MHOKECTBaMU,

UCTIONb30BaTh TEOPETUKO-MHOKECTBECHHBIA amnmapaT [JIsl OMHCAHHS pealbHBIX
IPOIIECCOB U SIBJICHUM, MTPH PEIICHUH 3aJ[ad U3 IPYTuX y4eOHbIX MPEIMETOB;

CBOOOJIHO ONEPUPOBATH TMOHATHAMH. ONpEICIICHUE, TeopeMa, YpaBHEHHUE-
CIIEZICTBHE, CBOWCTBO MaTeMAaTUYECKOTO OOBEKTa, JJAO0Ka3aTelbCTBO, PaBHOCHJIBHBIC
ypaBHEHHUS U HEPABEHCTBA.

K xoniry oOydenus B 11 kiacce o0y4aromuiics moayquT ClIyIOUUE TPEeIMETHbIE
pEe3yJIbTATHI IO OTACIBHBIM TeMaM (enepanbHoil pabodeit mporpaMMbl yueOHOTO Kypca
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«AnreOpa 1 Hayala MaTeEMaTUYECKOrO aHAIN3a»:
Yuciia ¥ BIYHCTICHHUSA:

CBOOOJIHO ONEPUPOBATh IMOHATUSAMU: HATypalbHOE M IEJIOE YHUCIO, MHOXXECTBA
HaTypaJbHBIX U LIEJIBIX YHUCEI, UCIIOJIB30BaTh IPU3HAKU AEIUMOCTH 1eibix yncen, HO/I
n HOK HatypasibHBIX YKcen I PELICHUs 3a/1a4, IPUMEHATh anropuTM EBkiuaa;

CBOOOZHO ONEPUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypaJbHbIE
YHCJIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSMH: KOMIUIEKCHOE YUCJIO U MHOYKECTBO KOMILIEKCHBIX
qucell, IPEACTABIATh KOMIUJIEKCHBIE YHCIIa B alNreOpanyeckoil U TPUrOHOMETPUUECKON
(dopMe, BBINONHATH apUPMETHUECKUE OIEpallud C HUMU U H300pakaTb Ha
KOOPJIMHATHOM IIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: HPpPAIMOHANbHBIE, MOKa3aTelbHbIE U
jgorapu(pMUYECKHEe HEPAaBEHCTBA, HAXOJUTh MX PEIICHUS C MOMOLIBI0 PaBHOCUIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOpHEN MPHU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS,

CBOOO/ZIHO  OMNEpUPOBATH IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxonumble  (GOpMyJdbl  JUlsl  pEUIeHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEpUPOBATH TOHATUSMHU: CHUCTEMA U COBOKYNHOCTh YpaBHEHUU U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI W CHUCTEMBI-CIEACTBUS, HAXOIWUTh PELICHUS
CUCTEMBl MU COBOKYIIHOCTEH pPalMOHAIBHBIX, WUPPALUOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarh paloHalbHbIE, UPPALMOHATIbHBIC, TOKA3aTeNbHbIE, JJOrapuPpMUIECKue 1
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COACPKAIIME MOLYJIM U ITapaMeTphl;
NPUMEHATh rpadUyecKue METOJbl JJI PEIICHUsS YpaBHEHHM M HEpPABEHCTB, a TaKkKe
3a/1a4 ¢ [apaMeTpamu;

MOJIEJIMPOBATh PEAIbHbIE CUTYAllMH Ha SI3bIKE ajreOpbl, COCTABIISITh BbIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA M WX CHUCTEMBI IO YCJIOBHUIO 3aJadM, HCCIIENI0BAThH
IOCTPOCHHBIE MOJENU C MCIOJb30BAHUEM allnapara aiareOpbl, WHTEPIPETUPOBATH
MTOJTYYEHHBIN PE3YJIbTAT.

DOyHKIMU U TPAPUKH:
CTpOUTh TpadUKud KOMIO3UIMK (YHKUUA C TMOMOUIIBIO  3JIEMEHTapHOIrOo
MCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMM IBYX (PYHKIUH;
CBOOOZHO OMEPUPOBATH MOHATUSIMHU. TPAPUKKA TPUTOHOMETPUUYECKUX (DYHKIIHIA;
OPUMEHATH (PYHKIUU AJI1 MOJIEMPOBAHUS U UCCIIEOBAHMSI PEAIbHBIX MTPOLIECCOB.

Hayana maTreMaTH4eCKOro aHa/Iu3a:

UCIIOJIb30BaTh MPOU3BOAHYIO U1l MCClENOBaHUA (YHKIMM HA MOHOTOHHOCTH M
DKCTPEMYMBI;

HaXOAUTh HauOOJIbllIeE W HAWMEHbIlEe 3HAUYCHHUS (PYHKIIMU HENPEPbIBHOM
Ha OTPE3KE;

UCIIOJb30BATh ~ NPOU3BOAHYIO  [JISi  HAXOXKACHUA  HAWIYYLIErO0  pPEUICHUs
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B MPUKJIQJHBIX, B TOM YHCJI€ COLUAILHO-’KOHOMUYECKHX, 337auax, Uil ONpeaeIeHus
CKOpPOCTH U YCKOPEHHSI Ipoliecca, 3aAaHHOTr0 (JOpMYIoi Win rpadukom;

CBOOOZHO ONEpUPOBaTh MOHATHSIMHU: IMEPBOOOpa3Hasi, OMpeAeNEHHBIN HHTErpal,
HaXOJUTh NEPBOOOPA3HbIE YIEMEHTAPHBIX (PYHKIUH U BBIYUCIISTh HHTETPa 110 (hopMyIie
Herorona—JleiiOHu1a;

HAXOJUTh IJIOUIA/IU TUIOCKUX (PUTYp M 0OBEMBI TEJ C MOMOIIIBIO HHTETpaa;

UMETh TIPEJCTaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHUHM Ha MpPUMEPE
cocTtaBieHus quddepeHInanbHbIX ypaBHEHHH;

pemath TpPUKIAIHBIE 33/Ja4d, B TOM YHCJIE COLMAJIbHO-I)KOHOMHYECKOTO W
bu3nyecKoro xapakTepa, CpeCcTBaMH MaTeMaTHUECKOTO aHaIN3a.
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I[Inanupyemble pe3yJibTaThl 0CBOCHHS NMPOrpaMMBbl 0 MATEMATHKH Ha YPOBHe
cpeaHero o01mero 00pa3oBaHusA

JINYHOCTHBIE pe3yJabTaAThI

1) rpa;kaIaHCKOr0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIMH OOYYAIOIIErocss KaKk aKTUBHOIO M
OTBETCTBEHHOT'O YJIEHA POCCHHMCKOTO OOINECTBa, MPEICTABICHHUE O MATEMAaTHYCCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHHM, MPOLETYP TPAXkKIAHCKOTO
obrmrectBa (BBIOOPHI, OMPOCH U IPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIHLHBIMU
WHCTUTYTAMH B COOTBETCTBUH C MX (DYHKIUSAMH U Ha3HAYCHHUCM,;

2) IATPHOTHYECKOT 0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh  POCCUMCKOW TPaKIAaHCKOW HMACHTHYHOCTH, YyBaKCHUS
K IpPOUUIOMY M HACTOSIEMY POCCHMCKOW MATEMAaTUKH, LEHHOCTHOE OTHOLICHUE
K JIOCTHXKEHUSIM POCCHUMCKUX MAaTEMaTUKOB M POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTIDKEHMHA B JPYrUX HayKax, TEXHOJOTusx, cdepax
DKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHNS:

OCO3HaHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, c(HOpMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHUsSA, ATUYECKOTO TMOBEJIEHHUS, CBSI3aHHOIO C HPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHHM HAYKH M JEATEIBHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOIO
BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OyayILEro;

4) 3cTeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLICHUWE K MHUPY, BKJIIOYAs JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUN, pPaCCYXICHUH, BOCIPUUMYUBOCTH
K MaT€MaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA,

5) puznyeckoro BoCIUTAHNS:

c(hOpMUPOBAHHOCTh YMEHHSI NMPUMEHSTh MaTEeMaTUYECKHWE 3HAHUS B HWHTEpecax
3I0pOBOro M 0Oe30macHoOro ooOpa3a KH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (370pOBOE TMHTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHITUH W OTIbIXA,
peryisipHas pusnueckasi akTUBHOCTD), (PM3UYECKOE COBEPIIICHCTBOBAHUE TIPU 3aHATUSIIX
CIIOPTUBHO-03I0POBUTENBHON JEATEIHHOCTHIO;

6) TPY10BOr0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOO0WS, UHTEPEC K Pa3TUIHBIM
chepam mnpodeccUuOHALHONW JACSATEIbHOCTH, CBSA3aHHBIM C MaTeMaTHUKOW U €
MPWIOKCHUSIMUA, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oymymiedt mpodeccuu u
peaM30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHUI0 M CaMOOOpa30BaHHWIO Ha MPOTSHKCHUH BCEH KU3HHU,
TOTOBHOCTh K aKTUBHOMY yYacTHIO B PCIICHUU MPAKTHYCCKUX 33]a4 MaTeMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOTHYECKOI0 BOCITHTAHUSI:
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c(OPMUPOBAHHOCTH IKOJOTHYECKON KYIbTYphl, MOHUMAHHUE BIUSIHUS COLUATBHO-
YKOHOMHUYECKHX IMPOLECCOB HA COCTOSHUE MPUPOJIHON U COLIMAIBHOM CpeJibl, OCO3HAHUE
r100ajJbHOIO XapakTepa OHKOJIOTMYECKUX MpoOJieM, OpHEHTalMs Ha NPUMEHEHHUE
MaTEeMaTUYeCKUX 3HAHUWA U1 pEIIeHUs 3a7a4 B OO0JACTH OKPYKAIOLIEH Cpeibl,
IUTAHUPOBAHUE TOCTYIIKOB M OIIEHKH HUX BO3MOXHBIX MOCJIEACTBHUI U OKpPYKAIOIIEH
cpensl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, NOHMMAaHUE MAaTEMAaTUYECKON HAyKH KaK
cepbl YeIOBEUECKON ACSITETLHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS
UMBWIN3ALMK, OBJAJCHUE S3bIKOM MATEMATHKM W MAaTeMaTUYeCKOW KyJIbTypoi
KaK CpeICTBOM TIO3HAaHUS MHpPA, TOTOBHOCTh OCYLIECTBIISATh HPOEKTHYIO H
UCCIEI0BATENbCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

MeTtanpeaMeTHblIe pe3yJbTAThI

B pesynbrate u3ydeHus mMaTeMaTUKA Ha YpOBHE CpeHEro oOiero oOpa3oBaHHs Y
oOy4aromierocss OyayT cpOpMHUpPOBaHBI IO3HABATEIbHBIE YHUBEpCAIbHBIE Y4eOHbBIC
JEeWCTBUS, KOMMYHHUKATHBHBIC yHUBEpPCAJbHBIC YYCOHBIC JECUCTBUS, PETyJISTHBHBIC
YHUBEpPCAIbHBIC YUECOHBIC IEUCTBUSI, COBMECTHASI I€SITEIHLHOCTD.

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHBbIE 1elCTBUS
ba3oBble Joruyeckue AeMcTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYILIECTBEHHbIC MPU3HAKK MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUM, OTHOLIEHUM MEXKIY MOHATUAMH, (HOPMYJIUPOBATH OIMPEICICHUS
MOHSATUHM, YCTaHABIMBATh CYIIECTBEHHBIM TPH3HAK KIIACCU(PUKAIIMK, OCHOBAHUS
JUTst 000OIIEHUSI U CPAaBHEHUSI, KPUTEPHUH MPOBOIMMOTO aHAIN3A;

BOCIIPUHUMATh, (DOPMYIHPOBATH U MPEOOPA3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIC
U OTpHUIlaTENIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE,

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEUUS
B (pakTax, HaHHBIX, HAOMIOEHUAX W YTBEPKIACHUSAX, NpEJaratb KpPUTEPUU IS
BBISIBJIEHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYUH;

JieaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U UHTYKTUBHBIX
YMO3AaKJIFOUEHNW, YMO3AKIIOUEHUH IO aHAJIOT U,

MPOBOAUTH CAMOCTOSITEJIBHO JIOKA3aTeJIbCTBA MAaTEMATHUYECKUX YTBEPKICHUM
(mpsiMble M OT TPOTHUBHOIO), BBICTPAWBATh APrYMEHTAIMIO, NMPUBOAMTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS M BBIBO/IHI,

BBIOMpATh CHOCOO perieHus yueOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BHIOMpaTh HanOoJee MOAXOIANUNA C YUETOM CaMOCTOSATEIHHO BBIJCICHHBIX
KPUTEPHEB).
ba3oBble ucciegoBare/ibCKue 1eiCTBUSA:

UCIIOJb30BaTh BOMPOCHI KAk HUCCIEAOBATEIbCKUI HMHCTPYMEHT IO3HAHUS,
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dbopMynHpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MPoOIeMy, YCTaHABINBAThH
HMCKOMOE U TaHHOE, (POpMUPOBAThH TUTIOTE3Y, ApTYMEHTHPOBATH CBOIO TIO3UINIO, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIICIOBAHHUE
[0 YCTaHOBJIECHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOBeKTa, SIBIEHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMHU;

CaMOCTOSITENTLHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI 10 pPe3yJbTaTaM
POBEACHHOTO HAOIOICHUS, UCCIICIOBAHMsI, OLIEHUBATh JOCTOBEPHOCTH IMOYUYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB U 00OOIICHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKKe BBIABUTATH
MPEITOJIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanme:

BBISIBJIATDH Je(UIIUTHI HH(DOPMALINK, JaHHBIX, HEOOXOJUMBIX JIJIs1 OTBETA Ha BOMPOC
Y JUIsl PELLICHUS 33/1a4H;

BBIOMpaTh HH(OPMALMIO W3 HCTOUYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMAaTU3UPOBaTh U WHTEPIPETUPOBATh MH(GOPMAIMIO Pa3IWYHbIX BUJIOB U (HopM
IIPEACTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(POPMALIMIO, NPEACTaBIATh €€ B pa3IU4HbIX (opMmax,
WUTIOCTPUPOBATh IpaPUUECcKH;

OLICHMBAaTh HAJEXHOCTh MH(POPMAIMU O CAMOCTOSTEIHLHO C()OPMYIMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHMBHBbIEC YHUBEPCAJIbHBbIC Y4eOHbIE J1eiiCTBUA

BOCOPUHMMAaTh W (OpPMYIMpOBaTh  CYXKJAEHUS B  COOTBETCTBUH  C
YCIOBUSIMH M LEISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M NIMCBMEHHBIX TEKCTaX, HaBaTh IOACHEHUSA M0 XOAY PELICHHUs 3aJayu,
KOMMEHTHPOBATH ITOJYYEHHBIN PE3YIIbTAT;

B XOA€ OOCYXKIEHHMS 3aJaBaTb BOIPOCHI IO CYILECTBY OOCYXIaeMOH TEMBI,
npoOJieMbl, pelaeMoi 3a/layd, BbICKA3bIBaTh HJEH, HAlIEJICHHbIE HA MOMCK PELICHHS,
COIIOCTABJIAITh CBOM CYKIEHHMS C CYXACHUAMH JPYIMX YYaCTHHKOB JIHAJIOra,
OOHapyXUBaTh pa3zjinyue U CXOACTBO IMO3UIIMI, B KOPPEKTHOU (popme dpopMynupoBaTh
pasHOrIacus, CBOU BO3PaKCHUS,

MPEACTABIATh PE3YNbTAThl PEUIEHUs 3aJadd, DKCIIEPUMEHTA, HCCIEA0BaHUS,
IPOEKTa, CAMOCTOATENbHO BBIOMPATh (OpMaT BBICTYILUIEHHUS C Y4E€TOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEM. ayAUTOPHUH.

PeryasiTuBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe 1elCTBUSA CaMoopraHn3amusi:

COCTAaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATH CIIOCOO peIIeHUsI ¢ Y4ETOM
UMEIOIIUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BApUaHTHI PEIIEHUH ¢ y4ETOM HOBOW MH(OPMAITUH.

CaMOKOHTPOJIb:

BJIQJICTh HaBBIKAMU IO3HABATEIHHOM pEePIEKCUM KaK OCO3HAHMS COBEPIIAEMBbIX
JNEeUCTBUU W MBICIUTENIBHBIX TPOIIECCOB, WX pE3YyJbTaTOB, BIAJETh CIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoLecca M pe3yJibTaTa pPEUIEHUs MaTEeMaTHYECKON
3a/1a4u;
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OPEABUAETh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTHh IIpH pPEIICHUHU 33]auH,
BHOCUTb KOPPEKTUBBI B JESATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIBbCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa LIEJIU WU YCIOBUSIM, OOBSCHATH MPUUYHHBI
JOCTHKEHUS WM HEAOCTIXKCHUS PE3YJIbTaTOB IEATEIbHOCTH, HAXOAUTH OLINOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHASL 1eATEJIbHOCTD!

IOHMMATh U UCII0JIb30BaTh IPEUMYLIECTBA KOMaHIHOW U MHIMBUYaIbHON pabOThI
OpU pEUIeHHH Y4YeOHbIX 3a4ay, NPUHUMATh II€JIb COBMECTHOM JE€ATENbHOCTH,
IUTAHUPOBATh OPTraHMU3AIMI0 COBMECTHOW paboThl, pachpeAensTh BHABI paboT,
JIOTOBApUBATHCS, OOCYXJAaTh TMPOLECC M pe3ylbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH,

y4acTBOBaTh B TPYHNOBBIX (opmax pabotel (0OcykaeHHsS, OOMEH MHEHHA,
«MO3TOBBIC IITYPMbD» U HHBIEC), BHITIOIHATH CBOKO YaCTh PA0OTHI U KOOPIUHUPOBATH CBOU
JEHCTBUS C APYTMMHU YJI€HAMHM KOMaH/Ibl, OLIEHUBATh KAue€CTBO CBOET0 BKJIa/a B OOLIMIA
IPOAYKT IO KpUTEPUAM, CHOPMYITUPOBAHHBIM YJACTHUKAMU B3aUMOJECHCTBUSL.

IIpeaMeTHble pe3yabTaTbl OCBOCHUA (enepanbHOM paboyell MporpamMmel
0 MaTe€MaTHUKe MPEACTABICHBI MO rojgaM OOYy4YeHUsI B paMKaxX OTAEIbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOLIMX pa3/iesiax HACTOAIIEH MTPOrpaMMBl.
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TemaTuyeckoe MIaHUPOBaHUE «AJredpa U HA4YaJIa MATEMATHYECKOI0 AHAJIN32»

10 KJIACC
Ha3zBanmue Kosmuect | OcHOBHOE coaep:xaHue OcHOBHBbIE BU/IbI 1€ATEJILHOCTH JIeKTPOHHBbIE pecypchbl
pazaena (Tembl) BO 4aCOB o0yuarmuxcst
MHOXecTBO 24 MHoXecTBO, Orepamnuu HaJl Hcnonp30BaTh TEOPETUKO-MHOKECTBeHHBIH | https://infourok.ru/mnozhestv
EHCTBUTEIIBHBIX MHOYKECTBAMU U UX CBOUCTBA. armapar Jis OMMCAHUS X0J1a PEIICHUS a-racionalnyh-i-dejstvitelnyh-
yucesl. MHOTOYJICHBI. Juarpammel Diinepa — Benna. MaTeMaTHUYECKUX 3a/1a4, a Takxke peaabHbiXx | chisel-racionalnye-
PanmonanbHbIe [TpuMeHeHHEe TEOPETUKO- IpoIecCOB U siBJIeHUU. OrepupoBaTh uravneniya-i-neravenstv-
ypaBHEHUS U MHOKECTBEHHOTO arapara MOHSATUSMU: PAlMOHATBHOE YUCIIO, 6809011.html
HEPaBEHCTBA. JUTSL pEUICHHUS 3a71ay. OeckoHeuyHasl eproandecKas apoos,
CHCTeMBI THHEHHBIX ParnonanbHbIC YKca. NPOIICHTHI; HPPAILIMOHAILHOE U
ypaBHCHHI OOBIKHOBEHHBIC U JICCSITUYHBIE JICHCTBUTEIILHOE YHCIIO; MOJYJIb

JpOOH, TIPOLIEHTHI, OECKOHECYHBIC
NepUOANYECKUE APOOH.
[Ipumenenue npobeil ¥ MpOLEHTOB
JUISL pELLIEHUs TPUKIIAIHBIX 3a/1a4.
JlelicTBUTENIbHBIC YHCIIA.
PannonaneHbIe ¥ MppalMOHAIbHbBIE
yncna. Apudmernyeckue
ONEPALNH C IEUCTBUTEIIbHBIMU
YUCITaMH.

Monyib IEUCTBUTENBHOTO YUCTIA U
ero coiictBa. [IpubnmxEnnbie
BBIYHCIICHHUS], IPABUIIa OKPYTIICHUS,
MIPUKHUKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHHM.

OCHOBHBIE METO/IbI PEIICHUS
HENBIX U APOOHO-PAMOHATBHBIX
yYpaBHEHUN U HEPABEHCTB.
MHorouieHsl 0T OJHON
IepeMEeHHOM. /[eneHne MHOro4sieHa
Ha MHOTOWIEH C OCTaTKOM.
Teopema bezy. MHorousneHsl ¢
1enpMu K03 dunmenramu.

JIEHCTBUTEJIBHOIO YUCIIA; UCIIOJb30BaTh 3TH
IIOHSITHS IIPU IPOBENCHNUU PACCYKICHUN

U J10Ka3aTeNbCTB, IPUMEHATH ApoOu U
IIPOLICHTHI JUIsSl pELIECHUs IPUKIIAIHBIX 33184
W3 Pa3IUYHbIX OTpacield 3HaAHUN U peaIbHOMN
#u3HU. Vcnonp30BaTh NpUOIMKEHHBIE
BBIYMCIICHHUS], IPABUIIA OKPYTJICHUS,
MIPUKUJIKY U OLICHKY pE3yJIbTaTa
BBIYMCIICHUM.

Hcronbs30BaTh TEOPETUKO-MHOKECTBEHHBIN
armapar Ui ONMCaHUs X0/1a PEIICHMS
MaTEeMaTUYeCKMX 3a/1a4, a TAKXKE peaIbHbIX
IIPOLIECCOB U sABJIEHMI. OnepupoBaTh
MOHATUSMHU: PallMOHAIBHOE YUCIIO,
OeckoHeYHasl mepruoudeckas 1poosb,
IIPOLICHTBI; UPPALMOHAIIBHOE U
JIEHCTBUTENIBHOE YHCIIO; MOLYJIb
JIEHCTBUTEIIBHOIO YUCIIA; UCIIOIB30BATh 3TH
MIOHATUSA IIPU IPOBEICHUH PACCYKICHUN

U JI0Ka3aTeNbCTB, IPUMEHATH IpoOU U
IIPOLICHTHI JUIsl pEIIEHUS TPUKIIAIHBIX 33/1a4
U3 pa3JINYHbIX OTPACIIEel 3HAHUHN U peabHON
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Teopema Buera. Pemienue cucrem
JIMHEHHBIX ypaBHeHU. MaTtpuna
CHCTEMBbI JINHEHHBIX YPABHEHUU.
Onpenenurens MaTpuLpl 2X2, ero
F€OMETPUYECKHUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYEHHUSI; IPUMEHEHUE
ONPENICTUTEIS ISl PEIICHUS
CHCTEMBbI JINHEHHBIX YPAaBHEHUU.
Pemenne npukiiagHeIxX 3aaad ¢
MIOMOILIbIO CUCTEMBI JINHEUHBIX
ypaBHEHU U

*u3HH. Mcrioap30BaTh mpuOImKEHHBIC
BBIYHCIICHHUS], IPABHUIIa OKPYTIICHUS,
MIPUKUJIKY U OIICHKY pe3yJibTaTa
BBIUHCIICHHI.

OyHKINU U TpadUKH.
Crenennast GyHKIIHS
C LEJIBIM IT0Ka3aTeaeM

12

@DyHK1US, C1IOCOObI 3aJaHMs
¢ynkunu. Bzaumao oOpaTHbie
byukun. Komnosunus ¢yHkiuii.
I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpa3zoBaHus TpadUKOB
(GyHKIHIHA.

OO6nacTp ornpeneneHus u
MHOECTBO 3HAYCHHUN ()yHKIIHH.
Hymu dynxmun. [pomexytku
3HAKOIIOCTOSIHCTBA. UETHBIE N
HEu€THBIE (PYHKIUH.
[Tepuoanueckue GyHKIINU.
[TpomexyTKH MOHOTOHHOCTH
¢byHKIIMH. MakcuMyMbl 1
MUHUMYMBI (QYHKIIMH.
Haubonbiee u HauMeHblee
3Ha4YeHue PyHKIUHU Ha
npoMmexyTke. JInnennas,
KBaJpaTHYHas U JpOOHO-THHEHHAas
GyHKIMH. DiIeMeHTapHOoe
UCCIIEIOBaHHUE U TIOCTPOCHUE
rpadukoB 3TUX QyHKUIUH.
CreneHb ¢ IETIBIM MTOKA3aTeNEM.
bunom HeroTona.

CrenenHast GyHKIUS C

OnepupoBath NOHATUAMU: (HYHKLHUA,
CHOCOOBI 3a1aHUs ) YHKIIMHU; B3aUMHO
oOpaTHble PYHKIIUH, KOMIO3HULIHUS (YHKIUH,
rpaduk QyHKIIUHU, 00JIACTH ONIPEICIICHUS U
MHOYECTBO 3HaYeHUN (yHKLUU, HYIHU
(GyHKLMHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;
JMHEHHas, KBalpaTU4Has1, IPOOHO-
JMHEWHHAas U CTereHHast QyHKIIHH.
BEIomHATE d71eMeHTapHbIe
npeoOpa3oBaHus rpadukoB QyHKIUH. 3HATH
U YMETb JI0Ka3bIBaTh YETHOCTh MU
HEYETHOCTh (PYHKIIMHU, TEPHOAUYHOCTh
(GYHKIIUH, HAXOAUTH TIPOMEKYTKH
MOHOTOHHOCTH (YHKIIUH, MAKCUMYMBI 1
MUHUMYMBI () YHKIIMH, HauOoJIbIIee 1
HalMEeHbIlee 3HaueHne QyHKIUU Ha
npomexyrke. DopmynanpoBars U
WLTFOCTPUPOBATH TpauuecK CBOMCTBA
JMHENHOM, KBaApaTUYHOH, IPOOHO-
JMHEWHOU U CTENeHHOM () yHKITHIA.
BeipaxxaTh popMynamMu 3aBUCUMOCTH
MEX]y BEJIMYMHAMHU.

3HATh ONpEETICHNUE U CBOMCTBA CTENEHU C

https://interneturok.ru/lesson/
algebra/10-klass/effektivnye-
kursy/stepennaya-
pokazatelnaya-i-
logarifmicheskaya-funkitsii-
profilnyy- uroven-chast-1-
stepennye-funktsii-s-tselym-
pokazatelem
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HaTypaJbHBIM H IIEJIBIM
nokasareiieMm. E€ cBoucTBa U

rpaduk

[[eJIbIM TI0Ka3aTeseM;

MoAXOoIA1yI0 (OopMYy 3aIlucu

e CTBUTEIIBHBIX YUCEN JJIs1 pELICHUS
[PAKTUUYECKUX 33a/1a4 U MPECTaBICHUS
TaHHBIX

Apudmernueckuit 15 Apudmernueckuii KOpeHb ®opmMynupoBaTh, 3aITUCHIBATH B https://www.yaklass.ru/p/alge
KOpPEHb N-0i CTEIEHH. HATYpaJIbHOMN CTEIICHH U €T0 CHUMBOJIMYECKON (hOPME M HUCIIOIB30BATh bra/10-klass/stepeni-s-
WppanmonansHsie cBoiictBa. [IpeobpazoBanus CBOICTBA KOPH N-0H cTeNeHH IS ratcionalnym-pokazatelem-
ypaBHCHHS YKCIOBBIX BBIPaKEHUIA, peo0pa3oBaHus BBIPAKCHHIA. korni-stepennye-funktcii-

COJepKAIINX CTETIEHU M KOPHHU. HaxonuTs pemieHust upparuoHaibHbBIX 11016/poniatie-kornia-n-i-

HppanuoHaibHbie YpaBHEHUSI. YPaBHEHHH C TIOMOIIHI0 PABHOCHIIBHBIX stepeni-iz-deistvitelnogo-

OCHOBHBIC METO/IbI PEIICHHSI MIEPEX0/I0B MIIM OCYILECTBIISISI IPOBEPKY chisla-9101/re-0497d521-

MUPPALMOHAIIbHBIX YPABHEHUH. KkopHeil. Ctpouts rpaduk yHKIUN KOPHS fb78-4497-947c-

PaBHOCHIIBHBIE TIEPEXOIBI B N-oif cTeNeHW Kak 0OpaTHOM st (QDYHKITUU 5723727857b1

pELICHUU HPPALOHATBHBIX CTEICHH C HATypaJbHBIM [TOKa3aTeIeM

ypaBHeHuii. CBoiicTBa 1 rpaduk

KOPHS N-0if CTENEeHU KaK (QYHKLIUH

00paTHOM CTENEHU C HAaTypaJIbHbIM

HOKazaTeJieM
[Toka3zarenbHas 10 CreneHb ¢ parioHaIbHBIM dopmMynTupoBaTh OMpeEIeICHHE CTEIICHH ¢ https://infourok.ru/prezentaci
GyHKIHSL. HOKa3aTeneM U e€ CBOMCTBa. palMOHAIBEHBIM [TOKA3aTeNIeM. ya-po-matematike-na-temu-
[Toxa3zaTenpHBIC [ToxazaTenpHas QyHKIMS, €€ BeImonHATE ipeoOpa3oBaHus YHUCIOBBIX pokazatelnaya-funkciya-
ypaBHEHUS CBOMCTBA U rpaduK. BBIp)XEHUI, COJIEpKAIUX CTENEHN C reshenie-pokazatelnyh-

Wcnonb3oBanue rpaduka QyHKINN | pallMOHAIBHBIM ITOKa3aTeIeM. uravnenij-6414905.html

JUISL pEILICHHs] yPaBHEHHH. Hcnonp30Bath nu(ppoBbIe peCypChl s

[Toka3arenpHbIC ypaBHEHUS. HOCTPOCHHUSI rpaduKa MOKa3aTeIbHOM

OCHOBHBIE METO/IBI PEIICHHS (GYHKIMM ¥ U3y4eHHUs €€ CBOMCTB.

MOKa3aTebHBIX YPaBHCHUI Haxonauts perieHus noka3aTeIbHbIX

YPaBHEHUNU

Jlorapudmuueckas 18 Jlorapudm uucna. CBoiicTBa JlaBath omnpeenenue jorapudma ducia; https://foxford.ru/wiki/matem
byHKLHS. aorapudma. JlecsTHuHbIE U JIECATHYHOTO U HaTypajbHOTo Jorapupma. | atika/logarifmicheskie-
Jlorapudmmueckue HaTypalbHbIE JOTapUPMBI. Hcronp30BaTh CBOHCTBA JIOTAPUPMOB IS uravneniya?utm_referrer=htt
YpaBHEHUS [IpeobpazoBanue BBIpAKEHUIA, npeoOpa3oBaHus JIOrapu(pMUIECKUX ps%3A%2F%2Fyandex.ru%

COJIEpXKaIINX JIOTapu(MBI.
Jlorapudgmuueckast pyHKIus, e
CBOMCTBA U TpaduK.
Hcnonp3oBanue rpaduka GpyHKIuu

BbIpaxkeHUI. CTpouTh rpadux
Jorapupmuueckoi GyHKIIMU Kak 00paTHON
K [T0Ka3aTeJIbHON U UCIOIb30BaTh CBOWCTBA

JorapupMUUEcKoi (GYHKIMH IJIs1 pEHICHUs

2F
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JUJISL pEUIEHUs] YPABHEHU.
Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METO/IbI PELICHUS
norapu(pMHUECKUX YPABHCHHIA.
PaBHOCHIIbHBIE TTEPEXO/BI B
peleHnn JorapupMIUIECKuX
ypaBHEHU U

3ajad.

Haxonuth perienus norapuGMuaecKux
YpaBHEHUH C IOMOIIIbIO PABHOCHIIbHBIX
MEePEX0/I0B WIIH OCYILECTBIISISI IPOBEPKY
KOpHEM

Tpuronomerpuuec 22 Cunyc, KOCUHYC, TAHT'€HC U JlaBath omperneneHusi CHHyca, KOCUHYCa, https://foxford.ru/wiki/matem
K€ BBIPKEHUS U KOTaHT'€HC YHCJIOBOIO apryMEHTa. | TAHI€HCA M KOTAHT'CHCA YMCIIOBOTO atika/trigonometricheskie-
YpaBHEHHUs ApKCHHYC, apKKOCHHYC U apryMEHTa; a TaKXKe apKCUHYCa, uravneniya

ApKTaHTCHC YMCIIOBOTO apryMEHTa. | apKKOCHHYCA M apKTaHTeHCa YHCIIa.

Tpuronomerpuueckas IIpuMeHATH OCHOBHBIE

OKPYXXHOCTb, OTIpE/ICIICHHE TpPUTOHOMETpHYECKHEe POPMYITBI IS

TPUTOHOMETPHUYECKUX (DYHKIIHUIT npeoOpa3oBaHus TPUTOHOMETPUICCKUX

YUCIOBOTO apryMenTa. OCHOBHBIE | BBIPQKECHHIA.

TPUTOHOMETpHUYECKUE (POPMYITBI. [TpumeHsaTh GOpMYIIBI TPUTOHOMETPHH JIJISI

[IpeoOpa3oBanue pELIeHUs] OCHOBHBIX THIIOB

TPUTOHOMETPUYCCKUX BBIPAKCHUH. | TPUTOHOMETPUYCCKUX YPaBHCHUI

Pemenne TpUroHOMETPUYECKIX

ypaBHEHUU
[TocnenoBarenbHOCTH 10 [TocnenoBarenbHOCTH, CIIOCOOBI OnepupoBaTh MOHATUAMHU: https://foxford.ru/wiki/matem

U IIporpeccuu

3a/IaHUS TIOCIIEIOBATEIHHOCTEM.
Metoa maTeMaTHueCcKOM
WHIYKIIUA. MOHOTOHHBIC U
OTpaHUYECHHBIE
nocieaoBaTenbHOCTH. cTopus
aHanM3a 0ECKOHEYHO MaIbIX.
Apudmernueckas u
reOMETpUUECKasi MPOrPECCUH.
beckoneuno yObIBarommas
r€OMETPUUYECKAs POTPECCHUS.
CyMMa OecKkOHEUHO yOBIBaromen
F€OMETPUUYECKOU MPOTPECCUM.
JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct. Hucio e.

dopMmyina CII0KHBIX TPOLIEHTOB.
Hcnonbp3oBanue nporpeccuu Juist

MIOCJIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
MIOCJIE0BATEIBHOCTEN; MOHOTOHHBIE U
OTpaHUYEHHBIE MTOCIEA0BATEIBHOCTH;
HCCIIE0BATh I10CJIEJ0BATEIBHOCTH Ha
MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[TosryuaTs npeacTaBieHne

00 OCHOBHBIX UJESIX aHAJIN3a OECKOHEUHO
MaJbIX.

[aBath omnpenenenue apupMeTHIecKon u
reoMEeTpUYECKOM nporpeccui. /JJokaszpiBarh
CBOIicTBa apupMeTHUECKON U
TE€OMETPUUYECKON POTPECCUH, HAXOUTh
CyMMY 4YJIEHOB IIPOIPECCHUH, A TAKKE CYMMY
YJICHOB OECKOHEUHO yOBIBAIOLICH
T€OMETPUUYECKON MPOTPECCUMN.
Hcrnons30Bath Nporpeccuu

atika/opredelenie-chislovoj-
posledovatelnosti-i-sposoby-

eyo-zadaniya

Pabouas nporpamma no matemaTuke cpegHero obuiero obpasosaHna MBOY «LLkona Ne109»

26


https://foxford.ru/wiki/matematika/trigonometricheskie-uravneniya
https://foxford.ru/wiki/matematika/trigonometricheskie-uravneniya
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pelIeHNs peabHbIX 3a1a4
MIPHUKIIATHOTO XapaKTepa

JUTSI peIIeHUs 3a/1a4 MPUKJIaHOTO XapakKTep.

[TpumeHsTH POpMYITy CIOKHBIX POLIEHTOB
JUIsl pEILICHHUS 3a]1a4 U3 pEaJIbHON MPAKTUKU

HenpepsiBabIe 20 HenpeprsiBHble QyHKINU U UX OnepupoBaTh MOHATUAME: (PYHKITUSL https://infourok.ru/urok-
GyHKLIUH. cBoiictBa. Touka pa3pbiBa. HEIpephIBHAS HAa OTPE3Ke, TOUKA pa3phiBa algebri-i-nachal-
I[Ipon3BoaHas AcuMITOTH TpadUKOB (QYHKITHI. GbyHKIIMH, acuMIToTa rpaduka GyHKINH. matematicheskogo-analiza-

CgoiicTBa GyHKIIMIA HEPEPBHIBHBIX | [[pUMEHATH CBOMCTBA HEMPEPHIBHBIX po-teme-primenenie-

Ha OTpe3ke. MeTo1 MHTEePBAaJIOB (byHKUMHT 17151 pereHus 3a1a4. neprerivnosti-klass-

JUISl peLLIEHUs] HEPABEHCTB. OniepupoBaTh MOHATUAMU: TiepBas U BTopas | 1117556.html

[IpuMeHeHue cBOWCTB POU3BOJIHBIC (DYHKIINHU; TOHUMATD

HETPEPHIBHBIX (DYHKIIHMIA 1151 (bu3nUeCKuil 1 TEOMETPUICCKUN CMBICIT

pemenus 3anay. [lepBast u BTopasi | mpOM3BOIHOI; 3aITUCHIBATh YpaBHEHHE

NIPOM3BOJIHBIC (PYHKIIUH. KacaTeJIbHON. BBIYHCIISITE IPOU3BOIHBIC

Omnpenenenne, TeOMETPUYECKHA U | CYMMBI, IPOU3BEICHHS, YACTHOTO U

buznyecKuit CMBICT IPOU3BOIHOMN. | CIOKHOUW (PYHKIIUU.

YpaBHEHHE KacaTeIbHOU K N3yyaTe NpOU3BOIHBIEC 2JIEMEHTAPHBIX

rpaduxy ¢dynkuuu. [IponszBognsie | GyHKIUI.

DJIEMEHTAPHBIX ()YHKITHIA. Hcnonp30BaTh reOMETPUUECKUN U

[Tpou3BoiHAs CyMMBI, bu3nuecKuit CMBICI IPOU3BOIHON IS

NIPOM3BEICHUS, YACTHOTO U peleHns 3a1a4

KOMITO3MIINY (PYHKIMH
[ToBTOpenwue, 5 OcHOBHBIE TIOHATHS Kypca anreOpsl | [[puMeHsTh OCHOBHBIE MTOHITHS Kypca https://infourok.ru/urok-
o0o01ieHue, U HayaJl MaTeMaTUYeCKOro aHaliu3a | anreOphl U HayaJl MaTeMaTHYECKOTro obobscheniya-i-
CHCTEMaTH3aIHs 10 xmacca, o6o0mIeHNE U aHayM3a s peIIeH s 3a/1a4 U3 peaTbHON sistematizacii-znaniy-
3HaHU CHCTeMaTH3alus 3HaHUH YKM3HU M JJPYTHX IIKOJBHBIX MPEIMETOB 2485215.html

O011ee KOJIMYECTBO YacOB IO MPOTpaMMe 136

11 KIIACC
HaszBanmue Komuuect | OcHOBHOE coepxxaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH JJIeKTPOHHBbIE pecypchl
pazaena (TemMbl) BO 4aCOB o0yuauuxcst
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HccnenoBanne 22 [TpumMeHeHre TIPOU3BOTHOMN K CrpouTth rpaduk KOMITO3UIINH (DYHKITHIA C https://infourok.ru/lekciya-
(GYHKIMH € TTOMOIIBIO UCCIIEN0BAHUI0 (DYHKIMI Ha IIOMOIIBIO AJIEMEHTAPHOT0 UCCIenoBaHus U | PO-matematike-na-temu-
TIPOM3BOJTHOM MOHOTOHHOCTb M SKCTPEMYMBL. cBOiCTB KoMITO3uIIuU. CTPOUTH issledovanie-funkcij-s-
HaxoskIeHre HAHOOMBIIEro 1 reoMeTpudeckue oopasbl ypaBHEHUN U pomoshyu-pervoj-
HAMMEHBIIIEr0 3HAYCHHUS HEPAaBEHCTB Ha KOOPJAMHATHOM INIOCKOCTH. | Proizvodnoj-4425523.html
HEMPEPbIBHOM (QYHKIIMH Ha OTPE3Ke. Hcrionp308aTh PON3BONHYIO UL
TiprMeReH e MPOH3BONHOM U1 ucciaenoBanus QyHKIUH HAa MOHOTOHHOCTh
U 9KCTPEMYMBbI; HaXOUTh HAaHOOJIbIICE 1
HAXOKJICHUST HAUTYUIIETO
HaMMEHbIIIee 3HAUCHUS PYHKIMN
PCLICHHA B IPUKIIAJHBIX 3a/la4ax, HETIPEPHIBHOM HA OTPE3KE; CTPOUTH
JUISL OTIPEJICNICHUs] CKOPOCTHU U rpadbuKy GyHKIHI HA OCHOBAHHM
YCKOpPEHH 1IpOLECCa, 3alaHHOro HPOBEAEHHOIO MCCIIEJOBAHUS.
(opmysoit ninm rpagurom. Hcnonb30BaTh NPOU3BOIHYIO IS
Komnosuuus ¢yHkimii. HaXOXKIEHUS HAWIYYLIETO PENICHNUS B
['eomeTprueckue 00Opasbl NPUKJIAHBIX, B TOM YHCJIE COLHATBHO-
ypaBHEHHI U HEPABEHCTB Ha IKOHOMHUYECKHX, 3a]a4ax, JUis
KOOPJMHATHOM MIOCKOCTH OIPEICTICHUS CKOPOCTH U YCKOPCHUS
npoiiecca, 3aJaHHOro (OPMYJION HITH
rpadukom. [Tomyuars npencTaBneHne o
NPUMEHEHHUHU TIPOU3BOIHON B Pa3JIMYHBIX
OTpAaCIISAX 3HAHHH.
[lepBooOpasHas u 12 [lepBooOpasHasi, OCHOBHOE OmnepupoBaTh NOHATHAMU: TIepBooOpa3Has | https://100urokov.ru/predmet

MHTErpal

CBOWCTBO MEPBOOOPA3HBIX.
[TepBooOpa3Hbie FIeMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoxAIEHUS
nepBoooOpa3HbIX. MHTerpai.
I'eomeTpuueckuii cMbICIT
UHTErpasia. Beruncnenue
ornpeaenéHHOro UHTErpaia 1no
¢dopmyne Herotona— JleiioHuna.
[IpuMmeHeHnne uHTErpasia s
HaXO0XIECHUs IUIoNaiel TUIOCKUX

¢buryp u 00bEMOB reOMETPUUECKIX

U onpeAenEHHbIi nHTerpa. Haxoaurs
MepBOOOPA3HBIC ATIEMEHTAPHBIX () YHKIIUN U
BBIYHUCIIATH HHTETpaJI 10 hopmyrie
Herorona— JleiOuuia.

Haxoauth miomaau miockux Guryp u
00BEMBI TEJT C TIOMOIIBIO ONPEACTIEHHOTO
MHTErpajia. 3HaKOMUTHCS C
MaTeMaTUYE€CKUM MOJICIMPOBAHUEM HA
npumepe nuddepeHInanbHbIX YpaBHEHUI.
[Tonyyate npencraBieHuE O 3HAYEHUH
BBEJICHUS MOHATUS UHTErPAJIa B Pa3BUTUH

v/urok-6-integral-i-
pervoobraznaya
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ten. [Ipumeps! pemenuit
nudepeHIATbHBIX YPaBHCHHM.
MaremaTrnueckoe MOAECIMPOBAHUE
pealIbHBIX MPOLECCOB C TOMOIIbIO
Qg epeHIraIbHbIX ypaBHEHUN

MaTeéMaTHuKu

["paduiku 14 Tpuronomerpuueckue QyHKINHU, Hcmonbs30BaTh MUPPOBBIC PECYPCHI IS https://infourok.ru/konspekt-
TPUTOHOMETPHYECKUX UX CBOICTBA U rpaduky. HOCTPOCHUS TPaUKOB uroka-na-temu-
yHKIWiA. Ot6op KopHeii TPUTOHOMETPUYECCKUX (YHKITUH U trigonometricheskie-
HepaBeHCTBA C OMOIIIBIO TPUFOHOMETPUHUECKO] Pemrate Tpuronomerpuueckue ypaBuenus u | 827287.html
OKpyKHOCTH. Pemerne OCYIIECTBIISTh OT60p“K0pH€I/I C MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
TPUTOHOMETPHUYECKUX HEPABCHCTB
[IpuMeHsTh GOPMYJIIBI TPUTOHOMETPHH ISt
peleHus] OCHOBHBIX THIIOB
TPUTOHOMETPUUCCKUX HEPABCHCTB.
Hcnonp3oBath HUGPOBBIE PECYPCHI IS
MOCTPOCHUS U UCCIICIOBaHNUs TPadUKOB
byHKIMI
HUpparmoHanbHble, 24 OCHOBHBIE METO/IBI PEIICHHSI [TpuMeHATh CBOWCTBA MOKA3aTEILHOMN U https://earthz.ru/science/lrraci
IOKa3aTeNbHBIE U MOKA3aTEeNbHBIX U norapumuueckoit GyHKINHI K pEeIICHHIO onalnye-pokazatelnye-i-
JorapruMIYecKre norapuMHUUECKUX HEPABEHCTB. MOKA3aTeIbHBIX U JIOTapU(OMHUIECKUX logarifmicheskie-neravenstva
HEPABEHCTBA OCHOBHBIE METO/IbI PEILICHUS HepaBeHCTB. OOOCHOBATH PABHOCHIIBHOCTD
VPPALMOHAIBHBIX HEPABEHCTB. IIEPCXO/IOB.
I'paduyeckue MeTO/IBI peLICHUS Pemars nppanuonaiEHEE 1
KOMOMHHMPOBaHHbIE HEPABEHCTBA, C
UPPaLUOHATBHBIX, TIOKA3aTEIbHBIX
N MIOMOIIBIO PABHOCHIIBHBIX MIEPEXO/IOB.
¥ JIOrapu(pMUYECKUX YpaBHEHUH U
Hcnonp3oBathk rpaduyeckue METOAbI U
HEPABEHCTB .
CBOMCTBa BXOJISIIMX B YPaBHEHHE HITH
HEPaBEHCTBO (PYHKIIMIA ISl PELICHUS
3a7a4u
KommiekcHble uncia 10 KomrmekcHplie gucna. OnepupoBaTh MOHITHUSIMHI: KOMIUIEKCHOE https://wika.tutoronline.ru/alg

Anrebpanyeckas u
TPUTOHOMETpUYEcKas (HOpMbI

YHUCJI0 U MHOXCCTBO KOMIIJICKCHBIX YHUCCII.
Hpe}ICTaBHHTB KOMIIJICKCHBIC YHCJIa B

ebra/class/10/osnovnye-
svedeniya-o0-kompleksnyh-
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https://infourok.ru/konspekt-uroka-na-temu-trigonometricheskie-neravenstva-i-ih-grafiki-827287.html
https://infourok.ru/konspekt-uroka-na-temu-trigonometricheskie-neravenstva-i-ih-grafiki-827287.html
https://infourok.ru/konspekt-uroka-na-temu-trigonometricheskie-neravenstva-i-ih-grafiki-827287.html
https://infourok.ru/konspekt-uroka-na-temu-trigonometricheskie-neravenstva-i-ih-grafiki-827287.html
https://infourok.ru/konspekt-uroka-na-temu-trigonometricheskie-neravenstva-i-ih-grafiki-827287.html
https://earthz.ru/science/Irracionalnye-pokazatelnye-i-logarifmicheskie-neravenstva
https://earthz.ru/science/Irracionalnye-pokazatelnye-i-logarifmicheskie-neravenstva
https://earthz.ru/science/Irracionalnye-pokazatelnye-i-logarifmicheskie-neravenstva
https://wika.tutoronline.ru/algebra/class/10/osnovnye-svedeniya-o-kompleksnyh-chislah-ih-primenenie
https://wika.tutoronline.ru/algebra/class/10/osnovnye-svedeniya-o-kompleksnyh-chislah-ih-primenenie
https://wika.tutoronline.ru/algebra/class/10/osnovnye-svedeniya-o-kompleksnyh-chislah-ih-primenenie

3aIMCH KOMIUIEKCHOTO YHCIIa.
ApudmeTrnueckue onepammu ¢
KOMILJICKCHBIMH YHCJIaMHU.
N300paxenne KOMIICKCHBIX YUCET
Ha KOOP/IMHATHOH IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii
CTETNEeHHN U3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHeHne KOMITJICKCHBIX YHCEI
JUISL petIeHus: PU3NIECKUX U
reOMEeTPUUYECKUX 3a1ay

anreOpanvecKoil 1 TPUTOHOMETPUIECKOM
¢dopme. BeimonusaTs apupmeTnyeckue
orepaiuy ¢ HUMH.

N300paxarh KOMIUIEKCHBIEC YKCiIa Ha
KOOPJMHATHOM MI0CcKOCTH. [IpUMEHATh
dbopmyny Myaspa u mosrydats
NpeJICTaBICHNUE O KOPHSX N-0il CTETNICHU U3
KOMIIJIEKCHOT'O YHCIIa. 3HAKOMUTHCS C
pUMEpaMU IIPUMEHEHUST KOMIUIEKCHBIX
YHCEI IS PEUICHUSI TeOMETPHUECKUX U
bu3nveckux 3amau

chislah-ih-primenenie

HatypanbHble u nenbie 10 HarypanbHble 1 1ienbie yrca. OnepupoBarh NOHATHAMU: HaTypajibHoe U | https://fizmat.by/math/arithm
qucna [IpumeHeHne PU3HAKOB IeJI0€ YKCII0, MHOKECTBO HAaTyPaIbHBIX U etic/numeric

nenuMocty nenbix uncen, HOJ u IEIbIX YHUCEIL.

HOK, ocratkoB 1o moxyio, Hcrionb30BaTh MPU3HAKH IETUMOCTH IIEIIBIX

anroputMma EBknnna yucen; ocTatku 1o moayao; HOJI u HOK

AJIT peHICHUA 3a/1a4 B LICJIbIX HaTypaJbHBIX YHCEIN; Aroput™m EBknnaa

HHUCIIaX. JUTSL pereHust
Cucremsl 12 Cucrema U COBOKYITHOCTh OnepupoBarh NOHATHIMHU: CHCTEMA https://infourok.ru/klass-
palMOHAJbHBIX, ypaBHeHHA. PaBHOCHITbHBIE COBOKYITHOCTh YPaBHEHUH M HEPABEHCTB; algebra-vvodnoe-povtorenie-
MppallOHAIbHBIX CHUCTEMBI U CUCTEMBI -CJIEICTBUS. pCIICHNE CUCTEMBI NI COBOKYITHOCTH, reshenie-irracionalnih-
N — OCHOBHbIC METO/BI PELICHHS PaBHOCHIIbHBIE CUCTEMBI I CUCTEMBI- pokagate_lnih—i—_ _
norapudMHeck CHCTeM 1 COBOKYTHOCTEH crencTBus. HaxoquTh pemenns CUCTEM U logarifmicheskih-uravneniy-

UX YpaBHEHUU

palOHaIbHbBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHbIX U
J0rapupMHUECKUX YpaBHEHUH.
IIpumeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4d U 3a]1a4 U3
pa3IUYHBIX 00J1aCTe HayKu U
peaIbHOM JKNU3HU, HHTEPIIPETALIMS
MIOJIyYEHHBIX PE3YJIbTATOB

COBOKYITHOCTEH LIEIBbIX PallMOHAIBHBIX,
HUPPALMOHAIIBHBIX, ITOKA3aTEJIbHBIX U
JOrapu(pMHUECKUX ypaBHEHUN U
HepaBeHCTB. lIpumeHsaTs cucTeMsl
YPaBHEHMM K PELICHUIO TEKCTOBBIX 3a/1a4 U3
pa3IMYHBIX o0siacTell 3HaHUH U peabHOM
JKU3HU; UHTEPIPETUPOBATH MIOJy4EHHBIE
pemenus. Mcnonp3oBathk upoBbie

pecypchl

2093832.html
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https://wika.tutoronline.ru/algebra/class/10/osnovnye-svedeniya-o-kompleksnyh-chislah-ih-primenenie
https://fizmat.by/math/arithmetic/numeric
https://fizmat.by/math/arithmetic/numeric
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html
https://infourok.ru/klass-algebra-vvodnoe-povtorenie-reshenie-irracionalnih-pokazatelnih-i-logarifmicheskih-uravneniy-2093832.html

3amaud ¢ 16 ParnonanbHbIe, UppalmoHaiblbie, | BeiOupars crocod pemeHus https://umschool.net/library/
napaMeTpamMmu IIOKa3aTeNbHEIE, JTOrapu()MUUECKUE | PALIMOHAILHBIX, MPPAL[MOHAIBHBIX, matematika/vvedenie-v-
U TPUTOHOMETPHUYCCKHE YPAaBHCHHUS, | IOKA3aTEIbHbIX, IOTapu(PMUIECKUX U zadachi-s-parametrom-
HEPABEHCTBA M CUCTEMEI C TPUTOHOMETPHUYECKHX YPABHCHUH U reshenie-uravnenij-s-
napamMeTpamH. HEPABEHCTB, COACPIKAIIUX MOIYIIH U parametrom/
[TocTpoeHue U UCClieIOBAHUE napameTpsl. [IpuMeHsTh TpaduuecKue u
MaTeMaTHYECKUX MOjIeei AQHAJMTUYCCKUE METO/IBI JIJISl PELIICHUS
peaTbHBIX CUTYAIHH C TIOMOIIBIO ypaBHEHUI U HEPABEHCTB C MapaMeTpaMH, a
ypaBHEHUIA, CHCTEM YpaBHEHHI U TaKXe UcciieoBaHue QYHKIMI METOaMu
HEPABEHCTB C MMapamMeTpaMu MareMaTu4eckoro ananusza. CTpouTh U
UCCIIeI0BATh MAaTEMATHYECKUE MOJICITH
peaTbHBIX CUTYAIHH C TIOMOIIBIO
ypaBHEHU#, HEPABEHCTB U CUCTEM C
napaMeTpamu
[ToBTOpeHME, 16 OCHOBHBIE TTOHSTHUS U MonenupoBarh peajibHbIC CHTYaIlH Ha https://infourok.ru/urok-
0000111EHKE, METOJIBI Kypca, 000011eHre SI3BIKE areOpbl, COCTABIIATH BHIPAKCHHUS, obobscheniya-i-
cHCTEMaTH3aLUs CHCTeMaTH3aIus 3HAHUI YpaBHEHHs, HEPABEHCTBA M MX CHCTEMBI 110 | Sistematizacii-znaniy-
SHAHUI YCJIOBUIO 3aJ1a4M, UCCIIEIOBATh 2485215.html
MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM
ammapara ajreOpsl, HHTEPIPETHPOBATh
MTOJIy4EHHBIA pE3yNbTar.
[TpuMeHSITh PYHKIMH T MOJICITUPOBAHHUS
U MCCIICIOBaHMS PeaIbHBIX MIPOIIECCOB.
Perrate npukiaHbie 3a1a41, TOM YHCIIE
COLMAIBHO-?KOHOMHUYECKOTO U
(bu3nIeCKOro xapakrepa, CpecTBaMu
aIreOpbl 1 MATEMAaTUYECKOTO aHAIHM3a
O011ee KOIMYECTBO YaCOB MO TPOTpaMMe 136
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https://umschool.net/library/matematika/vvedenie-v-zadachi-s-parametrom-reshenie-uravnenij-s-parametrom/
https://umschool.net/library/matematika/vvedenie-v-zadachi-s-parametrom-reshenie-uravnenij-s-parametrom/
https://umschool.net/library/matematika/vvedenie-v-zadachi-s-parametrom-reshenie-uravnenij-s-parametrom/
https://umschool.net/library/matematika/vvedenie-v-zadachi-s-parametrom-reshenie-uravnenij-s-parametrom/
https://umschool.net/library/matematika/vvedenie-v-zadachi-s-parametrom-reshenie-uravnenij-s-parametrom/
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-2485215.html
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-2485215.html
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-2485215.html
https://infourok.ru/urok-obobscheniya-i-sistematizacii-znaniy-2485215.html

Pa6ouasi nporpamma yuedoHoro kypca «I'eomerpusi»
HosicHuTeIbHAA 3aIUCKA
['eometpust sBisercss OJHUM M3 0a30BbIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero

oOpa3oBaHusl, TaK Kak oOOECleYyuBaeT BO3MOXHOCTh M3YyYEHUS JUCUUILIUH
€CTECTBECHHO-HAYYHOM HANpPABICHHOCTH W NPEIMETOB T'yMAHUTAPHOIO IMKIIA.
[TockoJbKY JOTHYECKOE MBIIUICHUE, dbopmupyemoe npu M3YYEHUH
OOy4YaloIMUMHUCS TOHSATUMHBIX OCHOB I'€OMETpPUHM, TpU JOKA3aTeJIbCTBE TEOPEM
M TIOCTPOEHHUHM UEMOYKM JIOTUYECKUX YTBEPXKACHUN MPU PEMIEHUU I'€OMETPHUUYECKUX
3a/1a4, YMEHHUE BBIJBUTaTh U OMPOBEPraTh T'MIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCA
P PENICHUH 3a/1a4 €CTECTBEHHO-HAYIHOTO ITUKJIA, B YACTHOCTH (DU3UIECKUX 3a7ad.
[lenp ocBoeHus mnporpammbl ydeOHOro kypca «['eomerpus» Ha yriyoJ€HHOM
YPOBHE — pPa3BUTHUE HHAUBUIYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIUXCS MPU U3YYCHUH
reOMETpPUHU, KaK COCTABJSIIONIEH  TmpeAMeTHOM  oOmactn  «MaremaTuka U
uHdopMaTHKa» yepe3 oOecredeHrne BO3MOKHOCTH MPHOOPETEHUSI M HUCIOJIb30BaHUS
OoJiee TIIYOOKHUX T€OMETPUUECKUX 3HAHUM W JNEUCTBUM, CHENUPUUYHBIX T€OMETPUH,
U HEOOXOIUMBIX JIJIl YCHEIIHOTO MPO(EeCCUOHATLHOIO 00pa3oBaHMs, CBSI3aHHOTO C
MCIIOJIb30BAaHUEM MATEMATUKHU.
[IpuopuTeTHbIMM 3aJadyaMu Kypca TI€OMETPHUM HA yriyOJ€HHOM  ypOBHE,

PACHIUPSIONIMMU U YCUIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paclIUpEHUE TMPEACTABICHUS O TEOMETPUM KAaK YacTH MHUPOBOM KYJIbTYpPBI
1 (hOpMUPOBAHKE OCO3HAHUS B3AUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM,

dbopMupoBaHUE MPEICTABICHUS O TNPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEMATUYECKUX MOJEISAX, IO3BOJSIONIMX OINKWCHIBATH U HU3Yy4aTb
pa3HbI€ SIBJICHUS OKPYXKAIOLIET0 MHUpPA, 3HAHWE IOHATUWHOIO armapara Io pas3Aeny
«CTtepeoMeTpus» yueOHOr0 Kypca reOMETPUH;

dbopMmupoBaHue YMEHHUS BIIAJICTh OCHOBHBIMU MOHSTUAMU 0
NPOCTPAHCTBEHHBIX (UTYpaX ¥ WX OCHOBHBIMH CBONCTBAMHM, 3HAHHUE TEOPEM,
dbopMyn © yMEHHE UX TPUMEHSTh, YMEHHUS JI0Ka3bIBaThb TEOPEMbl W HAXOJIUTh
HECTaHJIapTHbIE CIOCOOBI pelieHus 3a/1ay,

dbopMupoBaHrWE YMEHHsS paclo3HaBaTh Ha YEpTEkKax, MOJACISIX U B peajbHOM
MHpPE MHOTOTPAHHUKH Y TEJIa BPALIEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIEIIH;

dbopMUpoBaHUE TTOHMMAaHUS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MTOCTPOEHHUS
MaTeMaTU4YeCKuX  Teopui, (opmMupoBaHHEe MOHUMAHUS POJIU AKCMOMATHUKU TpU
MIPOBEJICHUU PACCYXKICHUM;

dbopmMupoBanue YMEHUS BJIAJICTh METOIAMU JIOKA3aTENbCTB 151
QNTOPUTMOB PELICHHS, YMEHMS WX [OPUMEHSATh, MPOBOJUTH JOKa3aTEIbHbIC
pacCyXkJ€Huss B XOJE pCEUICHUS  CTEPEOMETPUYECKMX  3aJad W 3a4a4  C
MIPAKTUYECKUM  COJIEPIKAHUEM;

dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH JIOKA3aTeIhCTB  MPHU
00OCHOBaHUY MaTEMAaTHYECKUX YTBEPKJACHUW M POJIM AKCUOMATHKU B TPOBEICHUU
JIETYKTUBHBIX PACCYKJICHUN;
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dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH JIOKA3aTeabCTB  MpU
00OCHOBAaHUU MAaTEMaTUYECKUX YTBEPKIACHUN M PpOJIM aKCMOMAaTUKU B TMPOBEJECHUU
JNEAYKTUBHBIX PACCYKICHUH;

pPa3BUTHUE U COBEPIICHCTBOBAHNE MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
oOyJarommxcsi, MO3HABATEIbHOW  AKTUBHOCTH,  HCCIIEAOBATEIbCKUX  yYMEHUH,
KPUTHYHOCTH MBIIIICHUS, HHTEpeca K N3Y4CHHUIO T€OMETPHH;

dbopmupoBanue HyHKIIHOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON r€OMETPUH: YMEHUS
pacno3HaBaTh MPOSBICHUS T€OMETPUUYECKHUX TMOHSATHUN, OOBEKTOB M 3aKOHOMEPHOCTEU
B pCANbHBIX JKU3HEHHBIX CHUTYyallUAX M TMpPU HU3YYCHUH JIPYTUX  Yy4eOHBIX
MIPEIMETOB, MPOSIBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, MOJIETTMPOBAHUS PEATbHBIX
CUTYyallui, HCCIEAOBAHMUS TOCTPOCHHBIX MOJENeH, WHTEePHIPETalUd MOJYyYECHHBIX
pe3yNbTaTOoB.

OCHOBHBIMH  COZEP)KATETBbHBIMUA JIMHUSAMH yueOHoro Kypca «l eomeTpus»
B 10-11 «xnaccax sBmsitoTcs: «lIpsmble M IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BeKTOpbl U KOOpPAMHATHI B IPOCTPAHCTBEY,
«/IBmKeHUs B IPOCTPAHCTBEY.

ChopmymupoBanHoe B @DPI'OC COO T1peboBaHHE «YMETh ONEPUPOBATH
MOHSTUSIMI», PENICBAaHTHBIX T€OMETpUU Ha YriayOnaéHHOM ypoBHe oOydenus B 10-11
KJlaccax, OTHOCHTCSI KO BCEM COAEpKAaTeNbHBIM JIMHUAM Y4eOHOro Kypca, a
(dbopMupOBaHUE JOTHUYECKUX YMEHHUM paclpelessieTcss He TOJIbKO MO COAEepKaTeIbHBIM
JUHMUSAM, HO U 1o rojam oOyueHus. CopaepxaHue 0Opa30BaHMs, COOTBETCTBYIOIIEE
OpEeIMETHBIM  pe3ylbTaTaM  ocBoeHus  DenepalibHOM — paboyeil  mporpammsl,
pacupenenéHHbiM 1O rojaM OOY4eHHs, CTPYKTYpUPOBAaHO TaKUM OOpa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, MPUHUIUIHAIBGHBIM BONpOocaM oOy4arouyecs 00paliainch
HEOJJHOKPATHO. JTO MO3BOJISIET OPraHW30BaTh OBJIAJICHUE F€OMETPUUECKUMHU MOHATHSIMU
U HaBbIKaMHM I[OCJIEAOBATENbHO M IOCTYNATENbHO, C COOJIOJEHUEM MpUHIUIA
IIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIIOYATh B OOILIYIO CHUCTEMY I€OMETPUUYECKUX
NpENCTaBICHUNA OOydalluxcs, pacmupsis u  yrayonss e€, oOpa3ys HpoyHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO TEOMETPHUH Ha YITyOJIEHHOM YPOBHE MO3BOJISET:

CO3M1aTh YCIOBHS i AuddepeHmanuy o0ydeHus, MOCTPOCHUS MHINBUTyaTbHBIX
o0pa3oBaTeIbHBIX MPOrpaMM, OOECHeYUTh YrIyONEHHOE U3Y4YeHHE TeOMETPUU
KaK COCTaBJIAIONICH yueOHOro npeameTa «MareMaTukay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOAODKEHUI0 M3YUEHHUS MATEeMAaTHKU C YIETOM
BbIOOpa Oynymelr npodeccun, obecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIHMM
U ipohecCruoHaIbHBIM 00pa30BaHUEM.

Ha n3yuenue yuebHOro kypca «l'eomeTpus» Ha yriayOJI€HHOM YPOBHE OTBOJMUTCS
204 gaca: B 10 kmacce — 102 gaca (3 uaca B Hememo), B 11 kmacce — 102 uyaca
(3 uaca B HezeIO).
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Conep:xkanmne yueOHoro npeamera «I'eomerpusp»
10 kanacc

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE NOHATUSL CTEpeoMeTpuH. Touka, NpsMasi, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMaTUYECKOM IOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3auMHOEe pacnosioxkeHue MpsAMBIX B IPOCTPAHCTBE:  IIE€peceKaroluecs,
IapajuleJIbHbIe U CKpEIIMBAarOIuecs npsmble. [IpU3HaKW CKpemMBAIOMINUXCA MPSAMBIX.
[lapannenbHOCTh NPAMBIX M IUIOCKOCTEH B NPOCTPAHCTBE: IApaJlICNbHBIC IPSMBIE
B IIPOCTPAHCTBE, NapAJUIEIBHOCTD TPEX MPSAMBIX, TAPALIEIbHOCTD IPSIMOU U IIJIOCKOCTH.
[TapamienbHOE M ILEHTPAlbHOE NPOEKTHpOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE
CBOWCTBA MapajlIeIbHOTO NpOeKTHUpoBaHus. M300paxeHue ¢uryp B mNapajuiebHOU
IIPOEKIUH. YTJIbl C COHAIPAaBICHHBIMA CTOPOHAMH, YroJl MEXAYy NpsIMbIMH B
npocTtpaHcTBe. [lapaenpHOCTP TIIIOCKOCTEHN: IapajuleNIbHbIE IUIOCKOCTH, CBOMCTBA
napajieNbHbIX MIockocTer. [Ipocreiimme npocTpaHCTBEHHbIE (DPUTYyphl HA TJIOCKOCTH:
TETPadIp, NapaJuICIICIIUIIE], IOCTPOCHUE CEUCHUN.

[lepnieHIUKYIAPHOCTh NIPSAMOM M IUIOCKOCTU. IMEPHEHAUKYISAPHBIE IIpsSMbIC
B NPOCTPAHCTBE, MPSMBIE NTapaJUICIIbHbIE U NEPIEHAUKYIISPHBIE K TUIOCKOCTH, IIPU3HAK
IIEPIECHIUKYJIIPHOCTA IIPSAMOM M IUIOCKOCTH, T€OpeMa O MPSIMOMN IEPIECHIMKYISPHOU
IIIOCKOCTU.  OpTOrOHAJIBHOE MPOEKTUpPOBaHME. [lepneHauKyIssp W HAaKJIOHHBIE:
PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT MPSMOMU 10 IIOCKOCTH, MPOEKIIHS
burypsl Ha IIJIOCKOCTb. IlepneHIMKyIApHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHINKYJIIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX NMEepneHIUKYIIApax.

YTriabl B MPOCTPAHCTBE. YroJl MEXAY NPSAMOW U INIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JMHEWHBIA YroJl JBYIPaHHOTO yria. Tpé€XrpaHHbIl U MHOTrOrpaHHble yribl. CBoWCTBa
IUIOCKMX YTJIOB MHOTOrpaHHOro yryia. CBOWCTBA IUIOCKMX M JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO yIJia.

MHororpaHHuKHU

Bubl MHOrOrpaHHHUKOB, pa3BEPTKAa MHOTOrpaHHUKA. [Ipu3ma: N-yronpHas mpusma,
npsiMasi ¥ HaKJIOHHAs! IPU3Mbl, OOKOBAs ¥ MOJHAs HOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpAMOYTOJIbHBIN NapajUIeNICUIIE U €ro CBOMCTBA. Kparuaitmue mytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Ounepa. I[IpocrpancTBeHHass Teopema
[Tugaropa. [upamuaa: N-yroiapHas nupaMuja, NpaBWIbHAS M yCEUEHHAs MUPAMUIBI.

CpoiictBa  péOep u OOKOBBIX  TpaHel NpaBWIbHOM mupamuibl. IpaBunbHbIe
MHOTOIPAaHHUKHW: TpaBWIbHAs MpU3Ma U TMpaBUIbHAS  NHPAMUA, MpaBWIbHAA
TpeyroJjibHasi MUPaMUa U IPABWIbHBIA TeTpadip, ky0. [IpencraBienre o mpaBUIbHBIX
MHOTOTPaHHUKAX. OKTa’p, TOAEKAIP U UKOCAIP.

Boluucienue 31eMEHTOB MHOTOTPaHHUKOB: pE€Opa, JuUaroHaiu, YTJIbI.
[Tnomans 60KOBOI MOBEPXHOCTU U TMOJTHOW MOBEPXHOCTH MPSIMOU TPU3MBI, TIJIOMIAIb
OCHOBAaHUM
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM Mpu3Mbl. [lnomiaas 60KOBOM MOBEPXHOCTH U
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IIOBEPXHOCTH IPABUIILHON MUPAMU/IBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPAMUIBI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPUH TPABUIIBHBIX
MHOTOrpaHHUKOB. CuUMMeETpuss B  NIPaBWJIBHOM  MHOTOTPAHHUKE: CHMMETPHS
NapajuieennIe a, CAMMETPUS IPABUIBHBIX MIPU3M, CUMMETPHS IIPaBUJILHOU
IIAPAMUJIBL.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOI'O BEKTOPA,
BEKTOPBbl KOJUIMHEApHbIE, COHAMNPABIECHHBIE M MPOTHUBOIOJIOXKHO HANPABICHHBIE
BEKTOpbl. PaBEeHCTBO BEKTOpOB. [IEHCTBUS C BEKTOpaMHU: CJIOXKEHHUE WU BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOpPOB, YMHOXEHHE BEKTOpa Ha uucio. CoiicTBa
CJIO’KEHUS BEKTOpOB. CBONCTBAa YMHOKEHUS BEKTOpa HA Ynucio. [loHsATHE KOMITTTaHApHBIE
BekTopbl. [lpu3Hak KomminaHapHOCTH TpEX BeKTOpoB. llpaBuno mnapamnenenumnena.
Teopema 0 pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. [IpsMoyronbHas
cucTemMa KoopAuHaT B mpocTpancTBe. Koopaunarsl BekTopa. CBs3b MEXIY
KOOpJMHATAaMU BEKTOpa U KOOpAMHATAMH TOYEK. YTOJI MEXIy BekTopamu. CKalsipHOE
IIPOU3BEIEHUE BEKTOPOB.

11 kaace

Tena Bpamenust

[TonsiTHst: TMAMHAPUYECKas TOBEPXHOCTh, KOHMYECKas IOBEPXHOCTH, cheprueckast
NOBEPXHOCTh, OOpasyrolue moBepxHocTeld. Tena BpalleHHs: IWIMHADP, KOHYC,
yceuéHHbI KOHYC, c(epa, map. BzaumHoe pacnonoxeHue chepbl M IMIOCKOCTH,
KacaTelbHas MIIOCKOCTh K cepe. M3o0pakeHne Ten BpalieHus Ha IIocKocTh. Pa3BépTka
MWIMHApA U KoHyca. CummeTpus ceps u mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIBHOTO
napayienenunena u ciaenctBus u3 He€. OO0bEM mNpsIMON W HAKIOHHOW TPHU3MBI,
MUWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U MIapoBOTO CETMEHTA.

KomMOuHanuu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B LUIUHID,
olnvcaHHas okoJio InHApa. [lepeceuenue cepsl 1 mapa ¢ miaockoctrio. Kacanue mapa
U cdepsl MIOCKOCThIO. [loHsATHE MHOTOTpaHHWKA, OMMCAHHOTO OKOJIO cdepsl, chepsl,
BITMCAHHOW B MHOTOTPAHHUK HJIM TEJIO BPAIICHHUS.

[Tnomane NOBEpXHOCTH IWIMHAPA, KOHYCa, TuIomab chepsl 1 e€ yacteid. [loqoOue
B mpocTpancTBe. OTHOIICHHE 00BEMOB, IUIOMIANCH MOBEPXHOCTEH MOAOOHBIX (QUTYP.
[IpeobpazoBanne momoOuMsi, TOMOTeTHs. PemieHwe 3agad Ha  IJIOCKOCTH €
UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre ceueHWit MHOTOTPAHHUKOB M T€J BpAIICHHS: CEUYCHUS IUIMHIPA
(mapayiieIbHO U MEPICHINKYIJISIPHO OCH), CEUCHHS KOHYca (TapasielbHO€ OCHOBAHUIO U
NPOXOJIAIICE Yepe3 BEPIINHY), CCUCHHsI Iapa, METOJbl MOCTPOCHUS CEYCHUN: METOJ
CIIEZIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METOJl MEPEHOCa CEKYIIeH IIOCKOCTH
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTBe. Onepauuu Haja BEKTOpaMu. BeKTOpHOE yMHOXEHUE
BEeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXeHHMs. [IpsMoyrosibHas cucreMa KOOpAMHAT
B pocTpaHcTBe. Koopaunatsl Bektopa. Paznoxenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBII METOA NPHU PELIEHUH FEOMETPUUYECKUX 3ajau.

JBU:KEeHMSI B IPOCTPAHCTBE

JBuxenus mpoctpancTBa. OtoOpakenus. JBrkeHus u paBeHCTBO Quryp. OOriue
CBOMCTBA JBWDOKCHMW. Buabl JIBWKEHUN: NapaUIEIbHBIM IIEPEHOC, LEHTPAJIBbHAS
CUMMETpHs, 3€pKajbHas CHMMETpHUsS, MOBOPOT BOKpyr mpsmoi. IIpeobpazoBanus
nomoowus. [Ipsmas u cdepa Ditnepa.

IIpeaMeTHBbIE pe3yabTaThl 0CBOEHHS padoyeil MporpaMmsl Kypca

K xonmy 10 kiacca oOyqaromuiicss HAyduTCs:

CBOOOIHO OMEPHUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPHH TPU PEIICHUN
3a71a4 ¥ TIPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUH;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX TPH PEIICHUU
reOMETPUYECKUX 3a/a4;

KJIacCH(UIIMPOBATh B3aMMHOE  PACMOJOKCHHE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

CBOOOIHO OMEPUPOBATH TMOHATHUSAMH, CBSI3aHHBIMH C YIJlaMHd B TIPOCTPaHCTBE:
MEXIy IPSIMBIMU B IPOCTPAHCTBE, MEXKITY IIPSIMOM U TNIOCKOCTHIO;

CBOOOHO OMEPUPOBATH MOHSATUIMHU, CBI3aHHBIMU C MHOTOT'paHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHIbI MHOTOIPaHHHMKOB (MpH3Ma, MUPaMU/A,
MPSIMOYTOJBHBIN MapajuieNienume, Kyo);

KJIAaCCU(DUITMPOBATH MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHUS TSI KIIACCH(UKAIINH;

CBOOOZHO OMEPUPOBATH MOHSTHSIMH, CBA3AHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
MJI0CKOCTHIO;

BBITIONTHSATH MapajuiesibHOE, IEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTUPOBAaHUE (PUTYD
Ha TJIOCKOCTD, BBITIONHATH H300pakeHHs (GUTYpP Ha TUIOCKOCTH,

CTPOUTh CEUEHHMsS] MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBITIOJIHSTH
(BBIHOCHBIE) IIJIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHI CBEPXY,
cOOKY, CHU3Y,

BBIYUCIIATh ILJIOIIAM TOBEPXHOCTEH MHOTOIpaHHMKOB (MpU3Ma, MHpaMKIa),
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (hOPMYT;

CBOOOZHO OMEpPUPOBATH TOHITHSIMU: CHUMMETPHUSI B TPOCTPAHCTBE, ILIEHTP, OCh
Y TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOIHO ONEPHPOBATH MTOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJlT BEKTOPaMHU,;

peniath 3a7a4u Ha J0Ka3aTeIhbCTBO MAaTEMAaTHUYECKUX OTHOIICHUN M HaXOXICHUE
T€OMETPUYECKUX  BEJIMYMH, TPUMEHSSI HM3BECTHBIE METOABl TIPU  PEIICHHUH
MaTeMaTUYeCKMX  3a7ad  IOBBIIICHHOTO W BBICOKOTO  YPOBHS  CJIOKHOCTH
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MJIOCKOCTSIMH,  BBIUHMCICHHWE  PACCTOSHWM OT TOYKH JO  IUIOCKOCTH, B
[EJIOM, Ha PUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPHU PEUICHHH;

IPUMEHSTH MPOCTEHIITNE TPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI IIPH PEIIEHUN CTEPEOMETPUUECKUX 3a]1aY;

U3BJIEKATh, TPEOOPA30BBIBATH O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUCYHKAX;

WHTEPIPETUPOBATH GUTYpax, MPEICTABICHHYIO HH(DOPMAIIUIO HA YepTEkKax U
NPUMEHATHh T[OJYYEHHbIE 3HAaHMS Ha TMPAKTUKE: CpPaBHUBATh W aHAJIM3UPOBATH
peanbHBIC CUTYAIMH, MPUMEHSITh W3YUEHHBIC TOHATHUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTH4EeCKH CPOpPMYyIMPOBAHHONU MPOOJIEMBI, MOACIUPOBATh pealbHbIE CUTYallUU
Ha SI3bIKE T€OMETPHUHU, UCCIE0BATh MOCTPOCHHBIE MOJIEIU C U CII0JIb30BAHUEM
r€OMETPUYECKUX TMOHATUM U TEOpeM, ammapara aireOphl, pemiarb MpaKTUYEeCKue
3aJ1auM, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUECKUX BEIUYNH;

UMETh MPECTaBICHU 00 OCHOBHBIX 3Tanax pa3BUTUS F€OMETPUU KaK COCTaBHOM
yacTu (yHIAMEHTa Pa3BUTHUS TEXHOJIOTHM.

K xoniry 11 kiacca o0y4aromuiicst HAQy4YUTCs:

CBOOOJTHO  OMEpPHUPOBATH MOHATHSIMH, CBA3aHHBIMH C [HJIAHIPUYICCKOMH,
KOHUYECKOU U cheprueckoil MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MTOTYUYEHUS;

OTICpUPOBATh TIOHATUSMH, CBS3aHHBIMA C TeJaM{ BpalleHUS: IHIHHAPOM,
KOHYCOM, cpepoil u mapow;

pacno3HaBaTh Tejda BpaumleHus (UUIMHAP, KOHYC, chepa W map) U OOBACHATH
CIIOCOOBI MOJYYEHHS TEJ BPAILICHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACIIONIOKEHUE CPEPHI U TIIOCKOCTH;

BBIYHCIISATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJl BpallleHUs,, 00bEMBI U
TJIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIICHHS, TEOMETPUUECKUX TEN C
npuMeHeHueM Gopmy,

CBOOOJIHO OMEpUpPOBATH TMOHATUSIMHU, CBA3AHHBIMH C KOMOWHAIUSIMU  Tel
BpalllecHUsI 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIM B cepy U ONMHUCAHHBIN
0K0J10 cpeprl, chepa, BUMCaHHAST B MHOTOI'PAaHHUK WJIM TEJIO BpaIleHUs,

BBIYHMCIISATH COOTHOIIEHUS MEXIy IUJIOMAIMH TIOBEPXHOCTEH H OO0BEMaMu
IMOJOOHBIX TEI;

M300pakaTh M3ydaeMmble (UTYPHI, BBHITIOIHATH (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlCHUS;

W3BJICKAaTh, WHTEPIPETUPOBATh O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX U
npeoOpa3oBBIBATH (PUTypax, MpeACTaBICHHYIO HHPOPMAIUIO Ha YepTekKaX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTRE;

BBITIONHATH OMEpaliy HaJ BEKTOpaMHU; 3aJaBaTh IUIOCKOCTh YpPaBHEHHUEM B
JIEKapTOBON CUCTEME KOOPAHMHAT;

pemaTh TeOMETPUYCSCKHE 3a/laud Ha BBIUYMCICHUE YTJIOB MEXKIY NPSIMBIMH H
IUIOCKOCTSIMU, BBIUMCICHUE PACCTOSHMM OT TOYKH 1O IIJIOCKOCTH, B IEJOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOa MPU PEIICHUN;
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CBOOOJHO OINEpUPOBATH MOHATUSIMU, CBI3aHHBIMHU C JIBUKEHUEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUN;

BBITIOJTHATh U300pake€HHsI MHOTOTPAHHUKOM W TeJ BpallleHUs TIPHU MapajuieIbHOM
nepeHoce, IeHTPaJIbHOM CUMMETPHUH, 3epKATBHON CUMMETPUH, TIPH MOBOPOTE BOKPYT
PSIMOM, TpeoOpa3oBaHus MO100K;

CTPOUTh CEUYCHUS MHOTOTPAHHUKOB W T BpalllCHUSA: CEUCHHS IMJIMHApPA
(mapajuieNIbHO U MEePIEHIUKYJISIPHO OCH), CEUCHUs KOHYyca (TapajiebHOe OCHOBAHHIO
U TIPOXO/IAIIIEE Yepe3 BEPIIUHY ), CEUCHHUS 11apa;

HCIIOJIb30BaTh METOJIbl TOCTPOCHUS CEUCHHI: METOJ] CJIEIOB, METO/I BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI MIEPEHOCA CEeKYIIIEeH TII0CKOCTH;

JTIOKa3bIBaTh T€OMETPUUICCKHUE YTBEPKICHHUS;

MPUMEHATh TEOMETpUUeCKUe (DAKTHI ISl PEIICHHsS] CTEPECOMETPHUCCKUX 3aj1ad,
MpENoaraloiuX HECKOJbKO MIAroB PEIICHUSs, €CJIM yCIOBUS MPUMEHEHUS 3aJlaHbl B
SIBHOU U HesIBHOU (popme;

pemaTth 3aauyd Ha JI0Ka3aTeJIbCTBO MAaTEMaTUUYECKUX OTHOIICHUW U HAXOXKJICHHUE
r€OMETPUUYECKUX BEJIIMYNH;

MIPUMEHATH MPOTPAMMHBIE CPEJICTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
MIPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1ay;

MIPUMEHATHh TIOJYYCHHBIC 3HAHUS Ha TPAKTUKE: CPaBHUBATh, aHAJIU3HPOBATH H
OIICHUBATH PEAIbHBIC CUTYyAIluH, PUMEHITh H3yYCHHBIC TTOHSATHS, TEOPEMBI, CBOMCTBA
B TIpollecc€ TMOMCKA pEIICHUS MaTeMaTU4YecKH CHOPMYIHUPOBAHHONW MPOOIEMBI,
MOJICJIUPOBATh peajbHbIC CUTYAIlMU Ha S3BIKE T€OMETPUU, UCCIIEOBATH MMOCTPOCHHbBIC
MOJIEJIU C UCIOJb30BAHUEM T'€OMETPUYECKUX MOHATHI U TEOpeM, ammnapara aiareOphl,
peraTh NPakTUYECKUE 3a7ja4H, CBSI3aHHBIE C HAXO0XKICHUEM Ir€OMETPUUYECKUX BEIINYNH;

MMETh MPEACTaBJICHHUSI 00 OCHOBHBIX dTalax pa3BUTHSI TEOMETPUU KaK COCTABHOM
yacTu pyHAaMEHTa pa3BUTHUs TEXHOJIOTHUH.
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TEMATHUYECKOE IIVIAHUPOBAHUE IIPEJIMETA «I'EOMETPUS»

10 KJIACC
Ha3Banue pa3nesa KoandyectBo | OcHOBHOe co/lep:kaHme OcHOBHBbIE BH/IBI 1€SITEJILHOCTH DJIeKTPOHHbIE
(TembI) 4acoB 00y4YaIoIUXCS pecypchl
Beenenue B 23 OcHOBHBIE IPOCTPAHCTBEHHBIE (PUTYpHI. | OmpenensiTs IIOCKOCTh Kak GUrypy, B https://www.yaklass.r
CTEPEOMETPHUIO [TonsiTHs cTepeoMeTprn: TOUKa, KOTOPOM BBIOJIHAETCA MIAHUMETPUS. u/p/geometria/10-

npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
OcHoBHbIE TpaBUiia H300paKEHUS HA
PHCYHKE IIJIOCKOCTH, TTapalIeIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka.

[TousTHS: IepeceKaroUIecs MIOCKOCTH,
MePECEeKArOIINECs MPsMasi U TUIOCKOCTH;
MOJIYTIPOCTPAHCTBO.

MHororpaHHuKH, U300pakeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIUX O0BEKTOB.
AKCHOMEBI CTEPEOMETPHH U TIEPBBIC
CJIEZICTBUS U3 HUX.

Cnioco0bI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U TJIOCKOCTEH.
Ceuenus. M3o0pakeHue ceueHuit
MUpaMU/IbI, KyOa U MPU3MBI, KOTOpPBIE
IPOXOJAT uepe3 ux peopa.
N3o6paxenue nepeceyeHus
MOJIyYEHHBIX TIOCKOCTEH.
PackpamiBanne OCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETAMHU.

Mertos ciesi0B [J1st TOCTPOCHHUS

I[eHaTb HpOCTCﬁLHPIG JJOTNYCCKHUEC BBIBO/bI
N3 aKCUOMATHUKH ITJIOCKOCTH. HpI/IBOIII/ITI)

MPUMEPBI PeaTbHBIX 00BEKTOB,
HJICATTM3alHUEN KOTOPBIX SBIIIOTCA
aKCHOMBI reoMeTpuu. M3yuars,
MPUMEHSTh TPUHLMUIIBI TIOCTPOCHUS
CCUCHHI.

Hcnonb30oBaTh 115l TOCTPOCHUS CEUCHUIM
METOJ CJIEZI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOI TIEpEHOCA
CEKYILEeH IUNIOCKOCTH. Permars
CTEPEOMETPUUECKHUE 3a/Iauu. Ha
OINpEJEIICHUE BU/IA CEYEHUS U
HaXO0XKJICHUE €ro ILIONIa 1.
AKTyanu3upoBaTh (HaKThl © METO/IbI
TJIAHUMETPHUH, peJIeBaHTHBIE TEME,
MPOBOJUTH aHAJIOTHUH.
Hcnonp3oBate npu pemieHnn 3a1a4q

CJICAYIOMUC TNITaHUMETPUUICCKUC (I)aKTBI nu

METOBL:
Teopems! Qaineca u o
MIPONOPLIHOHAIBHBIX OTPE3KaX.

AHTOpI/ITM ACJICHHA OTPE3Ka Ha N PaBHBIX

klass/osnovnye-
poniatiia-stereometrii-
10438/aksiomy-
stereometrii-i-ikh-
prosteishie-sledstviia-
9252/re-c0090990-
decB8-4417-8427-
26130c2d5cfd
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ceuenuii. CBOICTBA MEepeCeUCHUI
IpsAMBIX U m1ockoctei. [loctpoenue
CEUeHUl B mupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepPTEKEW U 3aIllUCh 111aroB
MOCTPOCHUS.

[ToBTOpenue mianumerpun. Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.
[TonoGue TpeyroasHuKOB. Teopema
Menenas. Pacuérel B ceUEHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U
CTEpEeOMETPUU

yacteid. Teopema Menenasi.
PaBHOOEIpEHHBIN TPEYTOJILHUK.
PaBHOCTOpOHHUI TPEYTOJbHUK.
[IpsAMOYTOIBHBIN TPEYTOIbHUK.
CBOMCTBO CpelIHEN JIMHUU
TpeyroiabHuKa. CBONCTBO OMCCEKTPHUCHI
yriia TpeyrojibHuka. CBOMCTBO MeMaH
TPEYroJIbHUKA.

[Ipu3naku mogo6us TpeyroabHUKOB.
[onmy4ats mpencraBiaeHus 00 OCHOBHBIX
JTanax pa3BUTUSA FEOMETPUHU KaK
COCTaBHOH 4acTH (pyHIaMEHTa pa3BUTUSA
TEXHOJIOTU

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE

B3anMHOe pacnonoxeHue npsMbIx B
IIPOCTPAHCTBE.

CxkpemuBaromuecs npsmsle. [IpuzHaku
CKPEIIHBAIOIINXCS IPSIMBbIX.
[TapajutenpHble IpsMBbIE B
npocTtpaHcTee. Teopema

0 CYILIECTBOBAaHUU U €ITUHCTBEHHOCTHU
IIPSAAMOM NapaIICIbHONU JaHHON
IIPSAMOM, MPOXOALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha
JTAaHHOW MPSIMOiA.

Jlemma o nepecedeHnH MapauIeIbHbIX
MPSAMBIX IJIOCKOCTBIO. [lapamienbHoCTh
TpEX npsAMbIX. Teopema o TpEx
NapajuIeIbHbIX IPSIMBbIX.

Teopema 0 CKpelMBarOIUXCs MPSMBIX.
[TapannensHOE MPOEKTHUPOBAHUE.
OcHOBHBIE CBOMCTBA NApAJJIEIBHOTO
npoektupoBanus. M3o0paxenue
pasHbIX (pUTYyp B mapaienbHOM

KnaccugummpoBars B3auMHOe
PacIoI0KEHHE MPSIMBIX B IIPOCTPAHCTBE,
WJUTIOCTPUPYS PUCYHKAMU U TIPUBOAS
IIPUMEPBI U3 PEATBHOMN KU3HH.
Jloka3bIBaTh TEOPEMY O CYLIECTBOBAHUH
U €IMHCTBEHHOCTH NapaJlIeIbHON
MPSAMOMH, IIPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH Ha Jpyrou
MIPSIMOH; JIEMMY O IepECECUCHUHN
IIJIOCKOCTH ABYMsI MTapajuIeIbHBIMU
MPSIMBIMU; TEOPEMY O TPEX
NapaljIeNIbHbIX NpsMbIX. JloKa3bIBaTh
MIPU3HAK CKPEIINUBAOIINXCS IPSIMBIX,
TEOPEMY O CKPEIIUBAKOIIUXCS PSIMBIX.
JloKa3bIBaTh TEOPEMY O PABEHCTBE YIJIOB
C COHAIIPaBIICHHBIMU CTOPOHAMU.
OOBSCHATD, YTO Ha3bIBAETCS
MapaJyIeIbHbIM U [IEHTPAILHBIM
MIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS

https://www.yaklass.r
u/p/geometria/10-
klass/parallelnost-v-
prostranstve-
10435/opredelenie-i-
svoistva-
skreshchivaiushchikhs
ia-priamykh-ugol-
mezhdu-priam_-
11302/re-a224bc37-
6cce-4611-b28c-
1d8214149f6f
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IIPOEKIINH.

IleHTpanbHas IPOESKLUS.

VYron ¢ coHanpaBIeHHBIMU CTOPOHAMM.
Yros Mexay NpsSMBIMU.

3aza4yy Ha JOKa3aTeJIbCTBO U
HCCIIEIOBAHKE, CBA3AHHBIC C
PacroI0KEHUEM NIPSIMBIX B
IIPOCTPAHCTBE

MIPOEKTUPOBAHUE (PUTYp HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MAPAJIEIbHOIO
MIPOCKTHPOBAHUSI.

N300paxarhk B napamiebHOW MIPOEKIIUU
pa3HbIe TeOMETPUUECKHE (DPUTYPHI.
Pemarsb crepeomeTprueckue 3ajaud Ha
JI0Ka3aTeNIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACIOJIOKECHUEM MPSIMBIX B
npoctpasctse. [IpoBoanuTh
JI0Ka3aTeJIbHbIE PACCYXKACHUS IPU
pelleHNH FeOMETPUUECKUX 3a/ad,
CBSI3aHHBIX CO B3aMMHBIM
pacIoyio’KeHUEeM MPSIMbIX B
npoctpanctse. CpaBHUBATD,
aHaJIM3UPOBATh U OLIEHUBATh
YTBEP)KICHHS C IIEIIBIO BBISBICHUS
JIOTMYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. MonenupoBaTh peajibHbIe
CHUTYallUH, CBSI3aHHBIE CO B3aMHBIM
pacIioyioKeHNUEeM MPSIMBIX B
MPOCTPAHCTBE, HA S3bIKE T€OMETPUH.
HccnenoBaTh mOCTpOEHHBIE MOJIENH C
HCIOJIb30BAHUEM F€OMETPUUECKUX
MOHATHH U TEeopeM, arnapara anreopsl,
HU(POBBIX PECYPCOB.

[Tonydats mpeacTaBiIeHHE O
LEHTPAIILHOM MTPOEKTUPOBAHUU U 00
HCTOpHUU paboT MO TEOpUn
NIEPCIIEKTUBBI

[lapajutenbHOCTB
IPSIMBIX U IIJIOCKOCTEN
B [IPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPSAMOM U
IIJIOCKOCTH B IIpocTpaHCcTBe. [Ipu3Hak
MapaAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBolicTBa napauIeIbHOCTU NPSIMON U

KnaccudummponaTts B3auMHoe
pacIoyioKeHne NpSMOM U TUIOCKOCTH B
MIPOCTPAHCTBE, MMPHUBO/IS
COOTBETCTBYIOIIME IPUMEPBI U3

https://www.yaklass.r
u/p/geometria/10-
klass/parallelnost-v-

prostranstve-
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IJI0CKOCTH. ['eomeTpruueckue 3a1a4n Ha
BBIUMCJIEHHUE U JJOKA3aTENIbCTBO,
CBSI3aHHBIE C MMAPATUIETBHOCTHIO
MPSAMBIX U ITIOCKOCTEMN B IIPOCTPAHCTBE.
[TocTpoeHue ceueHus, TPOXOASILETO
yepe3 JaHHYIO MPSMYIO Ha YEPTEXKE U
MapajuiebHOTO Ipyroi npsamoi. Pacuér
oTHoweHuN. [lapaenpHas npoexkuus,
MIPUMEHEHHUE JIsl TIOCTPOCHUS CEUEHUI
KyOa ¥ mapajuienenumnesa.

CaoiicTBa napajuieenuneaa u npu3Msl.
[TapannenpHble mockoctu. Ipuznaku
MapajyIeIbHOCTH JIBYX IJIOCKOCTEH.
Teopema 0 napamieIbHOCTH U
€AMHCTBEHHOCTH IUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAUISKALYIO TAHHOU INIOCKOCTH U
CIIEACTBUS U3 HEE.

CBolicTBa napajuIeIbHbIX TNIOCKOCTEN:
0 MapaJIJIeIbHOCTH MPSMBIX
NepeceYeHMs IPU NEPECEUCHUH JBYX
NapauleJIbHBIX TIOCKOCTEN TpeThel; 00
OTpE3KaX NapajlIeIbHbIX IPSIMBIX,
3aKJIFOUYEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHHUH MTPSIMOU ¢
JBYMsI TTapajljieIbHBIMU TIOCKOCTSIMU

peanbHoi xu3Hu. DopMynupoBaTh
ONPEACIICHUE TTapaJUIENbHBIX MPSIMON U
IJIOCKOCTH. J{0Ka3pIBaTh IPU3HAK

0 MapaJlyIeJIbHOCTH MPSAMON U IIOCKOCTH;
CBOICTBA MapasuIeIbHOCTH MPSAMON U
IIJIOCKOCTH.

Pewate crepeomerprueckue 3a1aun
BBIUYHCIIEHUS U J0OKA3aTeNbCTBO,
CBSA3aHHBIE C MMAPATUIEITBHOCTBIO MPAMBIX
U IUIOCKOCTEN B npocTpaHcTBe. Pemars
MPaKTUYECKHUE 3a]a4H Ha IOCTPOCHHE
CEYCHMH Ha YyepTexax TeTpa’apa u
napamienenunena. Pemars
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIE
C IOCTPOEHUEM CEUYEHHH MIIOCKOCTHIO.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTelIbHbIE PACCYXKACHUS MIPU
pEeLIeHNH TeOMETPUYECKUX 3a/1a4
CBSA3aHHBIX C MAPAILIEIbHOCTHIO
IIJIOCKOCTEM.

CpaBHMBATh U aHATU3UPOBATh PEAJIbHbBIE
CUTYaIlNH, CBSI3aHHBIE C
MapajieIbHOCTBIO MPSMOM U TUIOCKOCTH
B [IPOCTPAHCTBE;

MOJIEJIMPOBATh PEAIbHbIE CUTYAIlUH,
CBSI3aHHBIE C MAPAJUIEILHOCTHIO MPSAMOI
U TUIOCKOCTH B IIPOCTPAHCTBE, HA SI3bIKE
r€OMETPUU

10435/opredelenie-i-
svoistva-parallelnosti-
priamykh-priamoi-i-
ploskosti-9253/re-
15895537-90b0-4f1f-
b6bd-4ed1e3c5b600

[lepneHIMKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

25

[ToBropenue: Teopema ITudaropa na
IIJIOCKOCTH, TPUTOHOMETPHS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenunea. Beraucinenue M-
OTPE3KOB B Ky0O€ U MPSIMOYTOJIbHOM

AKTyanu3upoBaTh (paKThl U METObI
IIJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHasioruu. GopMynupoBarhb
ONpENETICHUS: TEPIEHIUKYIISIPHBIX
IIPSIMBIX B IIPOCTPAHCTBE; ONPEAEICHUE
MIPSIMOM, IEPIIEHIUKYJIISIPHOM K

https://www.sravni.ru/
ege-
oge/info/geometriya-
perpendikulyarnost-
pryamoj-i-ploskosti/
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napajuleIeunese.
IlepneHquKyISIPHOCTD IPSIMOM U
miockocTH. [IpusHak
NEPIEHIUKYIISIPHOCTH IIPIMOMN U
IUIOCKOCTH. Teopema 0 CylecTBOBaHUU
Y €JMHCTBEHHOCTH IIPSIMOH,
IIPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON K
mwiockocty. [Imockoctu n
NEPIEHAUKYJIAPHBIE UM IIpsiMasi B
MHoOrorpaHHukax. [lepnenaukynsap u
HakJIoHHas1. [locTpoenne
NEPIEHIUKYJIApA U3 TOUKH HA IPAMYIO.
Teopema o0 TpEX NEepHIEHAUKYISIPAX
(mpsiMast 1 oOpatHasi). Yroa MexIy
CKpelMBAOIMMuUCS npsameiMu. [Tonck
NEPIEHUKYJIIPHBIX MPSAMBIX C
IIOMOILBIO NEPIEHAUKYIISPHBIX
I10cKOoCcTeM. OpTOroHaIbHOE
npoexktupoBanue. [loctpoenue ceueHnit
KyOa, MpU3MBbI, IPABUILHOM MUPAMUIbI
C IMTOMOUIBI0 OPTOTrOHATBLHOM MPOEKIIUH.
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IUI0CKOCTH. [InockocTn
CUMMETpPUI B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHuKyIIPHOCTH IPSIMOU
Y IJIOCKOCTH KakK CIIEACTBUE
cumMerpuu. IIpaBunbHble
MHOT'OTPaHHUKH.

Pacuér paccTossHMi1 OT TOUKH 10
r10ckocTi. CocoObl OMyCTUTh
NEPIEHIUKYIIAPBL: CAMMETPUs, CIBUT
TOYKH IO MapauIeIbHON IPSIMOIA.
CIBHT MO HENapajuIenbHON IPSIMOH,

IJIOCKOCTH. /I0Ka3bIBaTh: JIEeMMy O
MEPIEHIUKYJIAPHOCTU ABYX
IIapaJuICIbHBIX MPAMBIX K TPEThEU
MIPSIMOIA; TEOPEMBI O CBSI3U MEXIY
N1apaJUIEIbHOCTHIO NPSAMBIX U X
NEPIEHUKYISIPHOCTBIO K IIJIOCKOCTH.
JloKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MIPU3HAK NEPIIEHIUKYISIPHOCTH IPSIMON U
IUIOCKOCTH; TEOPEMY O CYLIECTBOBAHHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOASALIEH
4yepe3 JaHHYIO TOUKY U
NEPIEHANKYJIAPHON K JaHHON
IUIOCKOCTH.

N3o0paxaTs B3aMHO
NEPIIECHIUKYJIIPHBIE IPSIMYIO U
II0CKOCTh. DOPMYIUPOBATH CBOMCTBO
NEPIIEHIUKYJIIpa 110 OTHOIIEHUIO K
IIJIOCKOCTH.

[Tonydats npencTaBieHue O 3HAYEHUN
MepIeHIuKYIIsApa s APyrux odsacreit
Hayku ((pu3mka, SHEpreTuKa, Ja3epHble
TEXHOJIOTHH), B PeaIbHON KU3HU
(TexHMKa, OKpy»KaroIias 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHUS, CBSI3aHHBIE C
IIPOEKIMEN IIPSIMO HA IIIOCKOCTb,
HETIEPIIEHIUKYIISIPHYIO K OTOU MPSAMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEPIIEHAUKYIIpax U TeOpeMy OOpaTHYIO
TEOpEME O TPEX MEPHEHIUKYISAPAX.
[onmyuats mpeacrasieHue oo
OpPTOTOHAJILHOM MTPOEKTHPOBAHUH.
Jloka3pIBaTh TEOPEMY O IPOEKLUU TOUKU
Ha IpSIMYIO.

Pematp crepeoMerpuueckue 3a1auu,
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W3MEHEHUE PACCTOSTHUI

CBSA3aHHBIE C MEPIIEHIUKYISIPHOCTHIO
IPSIMOM U TUIOCKOCTH.

Pewate npukiiagHeie 3a1a4n, CBSI3aHHbIE
C HAX0KJIEHUEM I€OMETPUUECKUX
BeNUYMH. Pemars crepeomerpuueckue
3a/1a4M, CBA3aHHbIE C IPUMEHEHUEM
TEOPEMBI O TPEX MEPIECHIUKYJIISApax,
HAax0KJICHUEM PaCCTOSIHUM,
nocrpoeHuem npoexkuuii. CpaBHUBATh U
AQHAJIM3UPOBATh YTBEP)KJIEHUS C LIEIIBIO
BBISIBJICHUA JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKJIEHUH.
AHanM3MpoBaTh U MOAEIUPOBATH HA
SI3bIKE T€OMETPHUH peallbHbIE CUTYaINH,
CBS3aHHBIE C MEPIECHIUKYISIPHOCTHIO
MPSIMOM U TUIOCKOCTH; UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YUCIIE U C
WCIOJIH30BAHUEM alllapaTa anreopsl

Vel u pacCToOAHUA

16

IToBTOpEHME: Yrom Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KocuHycoB. [loBTOpeHue: yromi Mexay
CKPEIIHBAIOIIUMHUCSA IIPSIMBIMU B
MpoCTpaHCTBE. ['eoMeTprueckue
METO/Ibl BBIYUCIICHUS YIJIa MEXIY
IPSIMBIMU B MHOTOTpaHHUKaX.
JByrpansslii yroa. CBoiCTBO
JIMHEWHBIX YIJIOB JBYTPAHHOIO yTJa.
[lepnieHauKyNIApHBIE IIOCKOCTH.
CBoiiCTBa B3aMMHO MEPIIEHINKYISPHBIX
mockocreit. [Ipusnak
NEePIEeHIUKYISIPHOCTH MIIOCKOCTEH;
TE0-peMa 0 IPAMOM MEePECEUEHUs IBYX
IJIOCKOCTEH NMepreHAUKYIISIPHBIX

AKTyanu3upoBaTh (aKThl U METO/IbI
IIaHUMETPHUH, PCIICBAHTHBIC TEMC,
IIPOBOJUTH aHAIOTUU. DOPMYIUPOBATH
OIIpeZCIICHUE IBYTPAHHOIO yIJIa.
JloKka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHENHBIX YIJIOB ABYTPAHHOTIO yrJja.
KnaccudunupoBaTs JByrpaHHbIE YIIIbI B
3aBUCUMOCTH OT UX I'PayCHOW MEpHI.
DopMynHpOBaTh OIIPENEICHUE B3aUMHO
MEPIEHUKYISIPHBIX TUIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O IIPU3HAKE
MIEPIEHIUKYISIPHOCTH JBYX IJIOCKOCTEM.
DopMyIUpOBaTh CIEIACTBUE (U3
MpU3HAKa) O NEPIEeHINKYISIPHOCTH
IIJIOCKOCTH, KOTOpasi NEPIEHANKYIIIPHA
MPSIMOM, IO KOTOPOU MEPECEKAOTCS IBE

https://100urokov.ru/p

redmety/rasstoyaniya-
v-stereometrii
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TPEThEH MIOCKOCTH.

[IpssMOYyTOJIBHBIN NTapajuICICIIUIIE;
KyO; u3MepeHus, CBoicTBa
IPAMOYT'OJIBHOTO TIapajuIeICIIHUIIEea.
Teopema 0 nuaroHanu NpsSMOYroJbHOTO
napajuleIenuIea U CICACTBUE U3 HEE.
CrepeoMeTpuyecKre U IPUKIAJHbIC
3a/1a4H, CBA3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NIPSMBIX U IUNIOCKOCTH.
IToBTOpEHME: CKpEIMBAIOIINECS
IpsIMBbIE, TApaJUIEIbHbBIE TNIOCKOCTH B
CTaHJApTHBIX MHOrorpanHukax. [lapa
IIapaJuIeIbHBIX TUIOCKOCTEN Ha
CKPEILMBAIOIIMNXCS MPAMBIX,
paccTosHUuE MEKIY
CKpEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTBIX cUTyanusax. OmyckaHue
NIEPIEHAUKYJIPOB, BEIYMCIICHHUE
PacCTOSIHUM OT TOYKH J0 TOYKH;
IIPSAMOM; IJIOCKOCTH. Brruncnenue
PACCTOSIHUN MEXIY
CKPEILIMBAOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON
IJIOCKOCTH.

Tpé€XrpanHslii yrosi, HepaBeHCTBaA IS
TpEXTpaHHbIX yriaoB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIA.
OnemMeHTHl chepuyecKoil TeOMEeTpUU:
re0JIe3NYECKUE JINHUN Ha 3eMile

IJIOCKOCTH, 3T IJIOCKOCTSIM.
Jloka3pIBaTh YTBEPKICHUS O €r0
CBOWCTBAX; TEOPEMY U CIIEJICTBUE U3 HEE
0 JIMaroHaJISIX IPSIMOYTOJIBHOTO
napasenenurnesa.

Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIE C NIEPIIEHAUKYIIAPHOCTD
MPSAMBIX U IIJIOCKOCTEH, UCIIOJIb3YS
IUITAHUMETPUUECKUE (PAKThI U METOBI.
[IpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIbHbIE PacCyKICHUS IPU
pEeLIeHNH TeOMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C NEPIEHIUKYISAPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOJICJINPOBATh HA
SI3bIKE T€OMETPHUH peallbHbIE CUTYaIlUH,
CBSI3aHHBIE C NIEPIIEHAUKYJIIPHOCTHIO
IPSIMBIX U IJIOCKOCTEM.

HccnenoBaTh NOCTPOEHHBIE MOJIENH, B
TOM YHCJIE U C UCTIOJIb30BAaHUEM
anmapara ajnreopsl.

Pemats npukinaaHble 3a1a4u, CBSI3aHHBIE
C HAXO0XKJIEHUEM I€OMETPUIECKUX
BEJTMYMH

MHororpanHuku

CucremaTuzanus 3HaHUM:
MHOTOrpaHHMK U €ro JIEMEHTBHI.
IMupamuna. Buael nupamu.
IIpaBunpHasg nupamua. [lpusma.

PaGorats ¢ yyeOHUKOM: 3a/1aBaTh
BOTIPOCHI, JeTIaTh 3aMEYaHus,
KOMMEHTapHHU.

AHaIM3UPOBATH PENICHUE 3aa4H.

https://resh.edu.ru/sub
ject/lesson/4758/cons

pect/21647/
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[Ipsimast © HaKJIOHHAsI IPU3MBI.
IIpaBunpHas npusma. [Ipsmon
napauleenue ], IpsMOYTOJbHbIN
napaienenunes, Kyo. Beimykibie
MHoOrorpanHuku. Teopema Diiepa.
ITpaBuIbHBIE U NTOJIYIPABUIIbHBIE
MHOT'OTPaHHUKHU

PucoBarh BeIYKJIbIE MHOTOIPaHHHUKH C
3aJJaHHBIMH CBOHCTBAMU;
BOCCTAHABIIMBATh OOIIMI BH]I BBITYKIIOTO
MHOT'OTPaHHUKA IO JIBYM €T0
MPOEKLUSAM.

Jloxa3pIiBaTh CBOMCTBA BBITYKJIOTO
MHOI'OTPaHHUKA.

PucoBarhb BhINTyKJIbIE MHOTOTPAHHUKH C
pa3HOM SHUIEPOBOM XapaKTEPUCTUKOI;
HCCIIEI0BATh BO3MOKHOCTH MTOTYyYEHHUS
pe3yiabTaTa Ipu BapbUPOBAHUU JTAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOT'OrpaHHUKOB. [ImanupoBarth
MOCTPOEHUE MPABUIIBHBIX
MHOT'OTPaHHUKOB Ha MTOBEPXHOCTAX
JPYTUX MPABHIBHBIX MHOTOTPAHHUKOB

BekTopsl B 12 [ToHsiTHEe BEKTOpa Ha IJIOCKOCTH H B AKTyanu3upoBaTh (aKThl U METOIbI https://resh.edu.ru/sub
HPOCTPAHCTBE POCTPaHCTBE. IUIAHUMETPUH, PEIICBAHTHBIC TEME, ject/lesson/4758/cons
CyMMa ¥ pa3HOCTb BEKTOPOB, IPAaBUWJIO | MPOBOAUTH aHanoruu. OnepupoBarsb pect/21647/
napauiesienune/a, YMHOKEHHE BEKTOpa | MOHATUSIMH: BEKTOP Ha IUIOCKOCTH H B
Ha YHCII0, PA3JIOKEHUE BEKTOPA O MIPOCTPAHCTBE;
0a3ucy TpEéx BEKTOPOB, HE JISKAIINX B | KOMIUIAaHAPHBIC BEKTOPHL. [IpHBOAUTH
OJTHOH TUTOCKOCTH. npUMepsl PU3MYECKUX BEKTOPHBIX
CkasipHOE MTPOM3BEICHNE, BEIYMCICHUE | BEJMYHH.
yIJia M@Ky BEKTOPaMH B OcBauBath npaBuJIa BHIOJIHEHUS
MPOCTPAHCTBE. JIEUCTBUM CIIOKEHUS U BBIYUTAHUSA
[Mpocreiimme 3a1a4n ¢ BEKTOpaM BEKTOPOB, YMHOXXEHUS BEKTOpa
HAa YKCJIO.
Jloka3bIBaTh MPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.
Jloka3beIBaTh TEOPEMY O Pa3I0KEHUH
JT1000r0 BEKTOpa MO TPEM JaHHBIM
HEKOMIUIAaHAPHBIM BEKTOpaM
IToBTOpEHUE, 5 O0o0aroriee MOBTOPEHKE MOHATHI M | Pemath crepeoMeTprueckue 3a1a4n Ha https://urok.1sept.ru/a
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000011IeHNE U
CUCTEMAaTH3al U 3HAaHUN

METOJI0B Kypca reometpur 10 kiacca,
cucreMarusanus 3HaHuil. Mcropus
Pa3BUTHUS CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pPa3BUTUH COBPEMEHHBIX
WHYKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

JI0Ka3aTesIbCTBO MaTEMAaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
FeOMETPUUYECKUX BEJIUYUH ([JIHH, YTIIOB,
miomaaen, oorEmoB). Mcnonb3oBaTh
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYECKUE (PaKThl K METOIBI.
[IpoBOAUTH JIOTMUECKU KOPPEKTHBIE
JIOKa3aTelIbHbIC PACCYKIACHUS IIPU
pELIEHUU CTEPEOMETPUUECKUX U
IUIaHUMETpUUecKuX 3a1a4. CpaBHUBATh U
AQHAJIM3UPOBAThH PEAIbHBIE CUTYALIUU U
BBISIBJIITH BO3MOKHOCTH €€
MOJICJIMPOBAHUS Ha SA3BIKE T€OMETPHHU.
MopennpoBaTh peaJIbHYIO CUTYallHIO Ha
SI3bIKE€ TEOMETPUHU U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U C
UCIIOJIb30BAaHUEM arlrapaTa ajareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpaMMBI IIPH PELICHUH 3a/1a4.
[TonyuaTe npencTaBieHre O TEOMETPUN
KaK O pa3BUBAIOLIEICS HayKe,
HCCIEAYIONIEN OKpY KA MHUP,
CBSI3aHHOM C pealbHbIMU 00bEKTaMH,
ITIOMOTAOIIEN PENIUTh PEATIbHBIE
KU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPUH B PA3BUTHUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TexHojoruil. CpaBHUBATh U
AQHAJIM3UPOBATH YTBEPKJICHHUS C LIEIBIO
BBISIBJICHUSI JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUMN.
HccenenoBaTh NOCTPOECHHBIE MOJENH.
Hcnonb3oBath 11upoBbie pecypesl

rticles/529820

OO6111ee KOJIMYECTBO YacOB M0 MPOrpamMme

102
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11 KJIACC

CKQJIIPHOE NPOU3BE/ICHUE BEKTOPOB,
BBIYHMCIICHUE YIJIa MEXAY BEKTOPAMH B
MIPOCTPAHCTBE. Y PABHEHUE MPSIMOH,
MPOXOJAILIEH Yepe3 IBE TOUKHU.
VYpaBHEHHE [IJIOCKOCTH, HOPMAJIb,
YpaBHEHHUE IJIOCKOCTH B OTpE3Kax.
BekTopHoe npousBenenue. JIuneiinbie
HEPAaBEHCTBA, JIMHEITHOE
MIPOrpaMMHUPOBAHHE.

AHaMTUYECKHE METOBI pacuéra yria
MEXY MPSMBIMU U TUIOCKOCTSIMU B
MHOrorpanHukax. @opmyna paccTosHHs
OT TOYKH JI0 TJIOCKOCTH B KOOpANHATAX.
Haxosxnenue paccTossHui OT TOYKH J10
TJIOCKOCTHU B KyO€ U MPaBUIIbHOM
nupamMuie

IIPOBOAMTDH AHAJIOTHH.
CBOANTH NEUCTBUS C BEKTOPaMU K
aHAJIOTUYHBIM JEUCTBUSM C UX
KOOpJUHATaMH.

BcnoMHUTS OmpesiesieHne CKaJIsIpHOTO
YMHOKEHHS U €r0 CBOMCTBA. BrIunciars
C IOMOIIBIO CKAJSIPHOTO YMHOXKEHUS
JUIMHBI BEKTOPOB, YIJIbl MEXKIY HUMU,
YCTaHABJIMBAThH NEPIEHIUKYJIIPHOCTD
BEKTOPOB. BBIBOIUTE ypaBHEHUE
IUIOCKOCTH U (POPMYILY pacCTOSIHUS OT
TOYKH JI0 TIIOCKOCTH.

Pemate 3amaun, coueras KOOpAMHATHBINA
Y BEKTOpHBIN MeToabl. [IpoBoanTs
JIOTUYECKH KOPPEKTHBIE JOKA3aTEIbHbIE
paccyXIeHHUs NIPU PELICHUH
r€OMETPUYECKHX 3a/1a4 Ha IPUMEHEHUE
BEKTOPHO-KOOPAMHATHOIO METOMA.
AHanu3upoBaTh U MOJEIUPOBATh HA
A3BIKE TEOMETPHUH PEAJIbHBIE CUTYAlWH,
CBS3aHHbIE BEKTOPAMU U KOOPAMHATAMHU.
HccnenoBaTh NOCTPOEHHBIE MOJIENH, B
TOM YHCJIE U C UCIIOJIB30BAaHUEM alllapaTa
anreOphl.

Hcronbs30BaTh KOMIBIOTEPHBIE
IIPOrPaMMBI.

3HAKOMUTHCS C UCTOPHEH pa3BUTHUS

Ha3zBanue pa3nena KosmnuyecTBo | OcHOBHOE cOojlep:KaHUe OcHoBHBIE BHJBI 1eTE€JLHOCTH DJIeKTPOHHbIE
(TeMbI) 4acoB 00y4YaIoIHXCH pecypchl
AHanuTHuecKas 15 [ToBTOpEHME: KOOPAUHATHI BEKTOpPa Ha | AKTYalIn3HpOBaTh (aKThl K METOJIbI https://urok.1sept.r
reoMeTpHUs IUIOCKOCTH M B IPOCTPAHCTBE, IUIAHUMETPHUH, PEIICBAHTHBIC TEME, u/articles/314688
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MaTeMaTHKU

[ToBTopenue, 06o0IIEHNE 15 CedeHus MHOTOIPaHHHUKOB! CTpouThb ceueHws. https://infourok.ru/
U cCUCTEeMaTU3aLHsl CTaHAapTHBIC MHOTOT'PAaHHUKH, METOJT Permath cTepeoMeTpruvecKue 3a1auu Ha urok-geometrii-v-
SHAHMI CJIEJIOB, CTAaHAAPTHBIC TUIOCKOCTH, JI0Ka3aTeILCTBO MATEMAaTUIECKUX klasse-urok-
nepeceyeHusl MPSMBIX U MIIOCKOCTEH. OTHOIICHHH, HaX0XKJICHUE obobscheniya-i-
[MapasuienbHbie MPSIMBIC U IDIOCKOCTH: | TEOMETPUYECCKUX BEIWYMH (IUTUH, YIioB, | sistematizacii-
napaJulebHbIe CEYCHUS, PaCUET wiomiaei, 00bémMoB). Mcmnonp3oBath mpu | znaniy-
OTHOILIEHHA, YTIIBI MEXTY PELICHUH CTEPEOMETPUIECKHX 3a/1a4 651557.html
CKPEIMBAIOIIUMUCS IPSMBIMH. IUITAaHUMETPUYEeCKHe (DaKThl U METOJIBI.
[eprieHAMKYIISIPHBIC TIPSIMBIC U [TpoBOANTH TOrMYECKU KOPPEKTHBIC
IUIOCKOCTH: CTAaHJAPTHBIC Maphbl JI0Ka3aTelIbHbIC PACcCyKICHUS MTPU
HEePICHIUKYIISIPHBIX IJIOCKOCTEH PCLICHUH CTEPEOMETPUICCKUX 3a/1a4.
IPSAMBIX, CAMMETPHH MHOTOT'PAaHHUKOB, | CpaBHHBATh U aHAIN3UPOBAThH PeasIbHbBIC
TeopemMa 0 TPEX MEePICHIUKYIISPAX, CUTYaIlUH U BBISBIISATH BO3MOXHOCTh €€
BBIYMCIICHUS [UTHH B MHOIOTPAaHHUKAX. | MOJCIHMPOBAHHS Ha SI3bIKE [COMETPHHU.
[ToBTOpEHME: TIOIIAAN MoaenupoBaTh peajibHYI0 CUTyallli0 Ha
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIsI SI3bIKE TEOMETPUH U UCCIIE0BATh
TJI01AJIeH, COOOpaKeHUsI TOI00MSI. MMOCTPOEHHBIE MOJIETH, B TOM YHUCJIE U C
[Tomamy cedeHnii MHOTOTPaHHHUKOB! UCIIOJIb30BAHUEM arllapaTa anreOpsl.
IUTOMIATN TOBEPXHOCTEH, pa3pe3anus Hcnonp30BaTh KOMITBIOTEPHBIC
Ha 4aCTH, COOOpaKeHHsI OJI00Hs IPOrpaMMBbI ITPH PEIICHUH 33124
O0BEM MHOTOTpaHHUKA 17 O0Bém Tena. O6BEM npsimoyroasHOTO | CBOOOIHO OMEPUPOBATH MOHATHSIMHU: https://resh.edu.ru/s

napasuienenumnena. 3agadau 0o
YABOCHHUH Ky0a, 0 KBajipaType Ky0a; o
Tpucekuuu yria. CrepeoMeTpruiecKkue
3aJ1a4M, CBA3aHHbBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO MapajuielienuIeia.
[Ipuknagubie 3a1a4n, CBSI3aHHBIE C
BBIUHCIICHHEM 00BbEMA MPSIMOYTOILHOTO
napautenenumnenaa. O0béM npsMon
npusMbl. CTepeoMeTpuyecKue 3a1aun,
CBSI3aHHBIE C BEIUHCIIEHHEM 00HEMOB
npsimoii ipu3Mbl. [IpukinagHeie 3aqauu,
CBsI3aHHbBIE C 00BEMOM MPAMOI

00BEM Tela, 00bEM MPAMOYTOJIBHOTO
napajulesenunesa.

dopmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TeopeMy 00 00bEMe
MPSIMOYTOJIBHOTO TIapajuiesienunea,
CJIEICTBUS U3 HEE.

Paspe3aTe MHOTOrpaHHUKH,
nepeKyablBaTh YacTH.

Pemarsb crepeomeTpruueckue 3aaauu,
CBSI3aHHBIE C BHIUMCIIEHUEM 00BEMaA
PSIMOYTOJIBHOTO Napajulesienunea,

ubject/lesson/5732/
main/23387/
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npu3Mbl. Berancienne o6bEMOB Tel ¢
MOMOIIIBIO ONPEEIEHHOr0 UHTETpaa.
O0BEM HAKIIOHHOW MPU3MBI,
nupamuisl. Dopmyna o0bEMa
MAPaMUIBI.

OtHomeHne 00bEMOB TUPaAMUJ C
oOuum yriom. CtepeoMeTpruiecKue
3aa4d, CBI3aHHbBIE C 00BbEMaMH
HAKJIOHHOM MPU3MBI, IUPAMUBL.
[Tpuknanueie 3ana4n mo Teme «OOBEMBI
TeN», CBSI3aHHbIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI, TUPAMUJIBL.
[Ipumenenue 00bEMOB. Beruncienue
PACCTOSIHUS 10 TIIOCKOCTH

MIPU3MBIL.

CpaBHMBaTh U aHAIM3UPOBATh
YTBEPKACHHUS C LIENIbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. AHaIu3upoBaTh U
MOJICJIUPOBATH Ha SI3bIKE T€OMETPUHU
pealibHbIe CUTYallUH, CBA3aHHbIE C
00BEMOM MPSAMOYTOIBHOTO
napajuiesienunena, IpusMbl, TUPAMUIBL.
UccnenoBats NOCTPOEHHBIE MOJAENH, B
TOM YHCJIE U C HCIIOIb30BAHUEM arlapara
anreopsol.

BBIBOIUTH OCHOBHYIO HHTETPATILHYIO
(bopMyiy Ji1sl BBIYUCIIEHUS 00BEMOB TEII.
Jloka3biBaTh TeOpeMy 00 00bEMe
HAKJIOHHOM MPU3MBI Ha IPUMEPE
TPEYTroJIbHOW MPU3MBI U AJIS
MIPOU3BOJIBHOM IPU3MBI. [l0Ka3bIBaTh
TeopeMmy: 00 00bEMe MUpaMupbl,
(GbopMyIUpoOBaTh CIEJCTBUS U3 HEe:
00BEM yceu€HHON mpaMuIbl. BEIBOIUTH
bopmymy JJIsl BEIYHCIICHUS] 00BEMOB
YCEUEHHOU UPaMUIbI

Tena BpameHus

24

[{unuHapuyeckas NOBEPXHOCTb,
00pa3yrolye INHAPHIECKOM
nosepxHoctu. Humuuap. [psamon
Kpyrosou nunusap. Inomans
MTOBEPXHOCTH LUJIUHAPA.

Konunyeckas moBepXHOCTb,
00pa3yrorme KOHUIeCKOM
nosepxHocTu. Konyc. CeueHne koHyca
IUIOCKOCTBIO, MMAPAJUIENbHON INIOCKOCTH
OCHOBaHUSA. Y CEUEHHBIN KOHYC.
N300paxeHne KOHYCOB U yCEUEHHBIX

CB00OHO OnIEpUPOBATH MOHATHIMMU:
LWINHAPUYECKas TOBEPXHOCTh, LIMIUHP.
N3y4ath criocoObl mOMyueHus
LWINHAPUYECKON MOBEPXHOCTH,
nunuHApa. M300pakats MWIMHIIP U €T0
CEUEHHSI MIIOCKOCTHIO.

CB00OOHO ONIEPUPOBATH MOHATHIMHU:
KOHHMYECKas IOBEPXHOCTh, KOHYC,
yceu€HHBIN KOHYC. M3ydyaTh criocoOBI
MOJy4YEeHUs] KOHMYECKOU TTOBEPXHOCTH,
KOHYCA.

https://resh.edu.ru/s

ubject/lesson/6300/

conspect/22489/
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KOHYCOB.
[Tnomans 60KOBOI MOBEPXHOCTH U
MIOJTHOHM TMTOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3aa4 Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IIOCTPOEHUEM CEYEHUI LUIUHAPA,
KOHYCA.

[TpuknaaHbie 3aa4u, CBI3aHHBIE C
[VINHIPOM.

Cdepa u map.

[Tepeceuenue chepsl u mapa

¢ mockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBIO. Byt u m300pakenue
mrapa.

Ypasuenue chepsl. [Lnomans chepsl u
€€ JacTeu.

Cummetpus cdepsl 1 mapa.
CrepeomeTpuyeckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO.
IIpukiagHele 3aa4u, CBSI3aHHBIE CO
cdepoii u mapom. [loBropenue:
OKpPYKHOCTB Ha IJIOCKOCTH,
BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOT00USI.

Pazniunbie KOMOMHAIIMY TET BpaIeHUs
¥ MHOTOTPaHHUKOB. 3a/1a4M MO TEME
«Tena u TOBEPXHOCTHU BpAILICHUS»

N300paxaTh KOHYC U €ro CeUeHUs
IUIOCKOCTBIO, IPOXOASILEN Yepes3 0Ch, U
IJIOCKOCTBIO, EPIEHANKYIISIPHON K OCH.
BeiBoauTH (hOpMyIIBI AJ1s1 BBIYUCICHUS
OOKOBOM M ITOJTHOM MTOBEPXHOCTEH TE
BpallleHus1. Pemate crepeomeTpuyeckue
3aJlauM, CBA3aHHbIE C TeJIaMH BpPalCHHUS,
HaXO0X/IEHUEM IUIOIIa 11 OOKOBOM U
MOJIHOM MOBEPXHOCTH, IOCTPOCHUEM
ceyeHuil. Mcnonp30BaTh Ipy pelieHun
3aJa4 JIaHUMeTpuieckue (pakTol U
meToabl. CpaBHUBATh U aHATTM3UPOBATH
YTBEPKACHHUS C LIEIbIO BBIABICHUS
JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuid. AHAIU3UPOBATh U
MO/JICIIMPOBATh Ha SI3bIKE TEOMETPUHU
peallbHbIe CUTYAallUH, CBS3aHHbIE C
KOHYCOM U IIHJIMH]IPOM.

HccnenoBaTh MOCTPOEHHBIE MOJIETH, B
TOM YHCJIE U C UCTIOJIb30BAaHUEM allapara
anreOpbl. AKTyaau3upoBaTh (hakThl U
METO/BI INITAHUMETPUH, PEIIEBAaHTHEIE
TeMe, IPOBOIUTH aHAJIOTHH.

CB00OHO OnEpUPOBATH MOHATHIMMU:
cdepa u map, LUEHTP, paanyc, AMAMETP
cheps! u mapa.

HccnenoBaTh B3aUMHOE PacloOXKeHHE
cdepbl U TIOCKOCTH.

@opMyIHpOBATh ONIPENEIICHNE
KacaTeJIbHON TIOCKOCTH K cdepe.
Jloka3bIBaTh TEOpPEMBI O CBOMCTBE U
IPU3HAKE KacaTeJIbHON MIIOCKOCTH.
BeBoauTE hopMymTy AJisi BEIYHCICHHS
iomaau cepsl yepes paguyc chepsl.

Pabouyas nporpamma no matemaTuke cpegHero obuiero obpasosaHna MBOY «LLkona Ne109»

51




Pemarsb crepeomeTpuueckue 3agauu,
CBsI3aHHBIE CO CEPOH U mapom,
HAXO0XJICHHUEM Iutonaau chepsl U eé
qacTei, MOCTPOSHUEM CeUEHUH cephl U
mapa. AHaJTU3UPOBATh U MOJIEIHPOBATH
Ha A3BbIKC TCOMCTPHUHN PCAJIbHBIC
CUTYalliH, CBSI3aHHBIE C IIAPOM U
cepoti.

Pemathb npoctele 3a1a4u, B KOTOPBIX
(bUrypupyroT KOMOMHAIIUH TEJ BPAILICHHS
¥ MHOTOTPaHHUKOB. Vcronp30BaTh npu
pEIIeHNH 3a1a4, CBA3aHHBIX O cepoii u
1apom, MIaHUMETPUIECKUE PaKThl U
MeTo/bl. PeraTth cTepeoMeTpuieckre
3aJlauM, CBA3aHHbBIC C TeJIaMH BpAICHHUS,
MMOCTPOEHUEM CEUEHUM TeJ BpallleHUs, C
KOMOHMHAIMSIMH T€JI BPAILICHUS U
MHOTI'OIr'paHHUKOB.

[IpoBOUTH TOTMUECKN KOPPEKTHBIE
JIOKa3aTeNIbHbIC PacCyKIECHUS

P PELIEHUH T€OMETPUUYECKHX 3a/1ad,
CBA3aHHBIX C MCPHICHAUKYIAPHOCTBIO
IJIOCKOCTEM.

AHaJ'II/ISI/IpOBaTI) 1 MOJCIPOBAThL HA
S3bIKE€ TEOMETPUU PEAJIbHBIE CUTYALIUH,
CBA3aHHBIC C MHOT'OI'paHHUKAMMU.
Uccnenosath MOCTPOCHHBIE MOJEIIH, B
TOM YHCJIE€ U C UCIIOJIb30BAHUEM aIlapara
ayreOpsl

[nomaay moBepxHOCTH
U 00BEMBI KPYTIIBIX TEJ

O0Beém munuHApa. Teopema 06 00bEME
npsimoro nuiuHapa. [Inomaau 6okoBoi
U TIOJTHOU IMMOBEPXHOCTHU HUJIMHIPA.
Brruncnenne 00bEMOB Tell ¢ TOMOIIIBIO
onpenenéHHoro uaterpanga. Oopém

CB0OOAHO OMIEPUPOBATH MTOHATHUSIMH:

00BEM Tena, MIomaab MOBEPXHOCTH.

@opMyIHpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaswiBaTh T€OPEMBI: 00 00BEME

https://resh.edu.ru/s

ubject/lesson/4910/

conspect/23237/
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koHyca. [Lnomaan 60K0BOM 1 TTOJHOK
MOBEPXHOCTH KOHYCA.
CrepeoMeTpriecKue 3a/1a4H,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
IUJTUHIpPA, KOHYyCA.

[Tpuknanueie 3ana4yn Mo Teme «OOBEMBI
Y TUIOIIAIU TTIOBEPXHOCTEHN TEI.
O0BEM Iapa U MapoBOro CEKTOpa.
Teopema 06 00bEMe mrapa. [Tnomans
cdepsl.

CrepeoMeTprYeCKUe 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
mapa, 1apoBOro CerMeHTa, IapoBOTo
CeKTopa.

[Tpuknagueie 3aaauu 1Mo Teme «OO0BEMBI
TN, CBSI3aHHBIC ¢ 00BEMOM Iapa u
momasio cepbl. COOTHOEHUS
MEXTy TUTOIIAIMHU TIOBEPXHOCTEH H
00bEMaMH MOTOOHBIX TEII.

[TogoOHBIE TENa B TPOCTPAHCTBE.
H3menenne o0bEMa npu moJo0uu.
CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TeN | TUIoNIaIel TOBEPXHOCTEH

IUIUHAPA; 00 00BEME KoHyca. BeIBOIUTH
(bopMyIIBI ISl BBIYUCIICHUS 00BEMA
yceu€HHoro konyca. MccnenoBars
IIOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE€ U C UCIIOJIb30BAaHUEM
anmnapara anreOpsl.

3HaTh BO3MOXHOCTH PELIEHUS 3a/1a4 Ha
IIOCTPOEHUE LUPKYJIEM U JIMHEUKOU, O
KJIACCUYECKHUX HEpa3peuIMMBbIX 3a/1a4ax.
CB000/IHO ONIEpUPOBATH MOHATUSIMHU:
IAPOBOM CErMEHT, IapOBOM CJIOM,
1IapOBOM CEKTOP, OCHOBAHHUE U BBICOTA
CEerMeHTa, OCHOBAHUE U BBICOTA
IIapOBOTO CJIOS.

BreiBoauTh (hopMyIibl 17151 HAXO0XKICHUS
00BEMOB 1IaPOBOI'0 CETMEHTA, ILIAPOBOT0
CeKTopa, Tiomaau cepol. Jloka3biBaTh
Teopemy 00 00bEMe mapa. Pemarh
CTEPEOMETPUYECKUE 3aa4H, CBA3aHHBIE C
00BEMOM 11apa, 11apOBOI0 CETMEHTA,
IIapOBOT'0 CEKTOpa, IIOMIAIbI0 CEpHI.
CpaBHUBATh U aHAJTU3UPOBATH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJIeHUil. AHAITM3UPOBATh U
MOJIETTMPOBATh Ha SI3bIKE T€OMETPUU
pealibHbIe CUTYAallUH, CBA3aHHbIE C
00BEMOM I11apa, IApOBOI'O CETMEHTA,
[IapOBOTO CErMEHTA, TUIOMIA b0 ChHEpPHI.
CB000/IHO OMEpUPOBATh MOHATHEM:
M0/1I00HbIE TeJa B MPOCTPAHCTBE.
Berancnsate 00bEMBI TN ¢ TOMOIIBIO
OIIPEAEIIEHHOIO UHTETPAIA.

Pemartb crepeoMeTpuueckue 3aauu,
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CBSI3aHHBIE C COOTHOILICHUSIMU MEXKITY
MJIOIA/IIMU TTOBEPXHOCTEN U 00bEMAMU
nono6ubIX Ted. [IpoBoauTh TOrNYecKu
KOPPEKTHBIE JI0Ka3aTEIbHbIE
pacCyXJIeHHUsI IPU PEILICHUHN
r€OMETPUYECKUX 3a/1a4, CBA3aHHBIX C
BBIUHCIICHHEM 00BEMOB TeJl C IIOMOIIBIO
ONPEAEIEHHOIO HHTETPAIa,
HAaxX0KJICHUEM COOTHOLUEHUS MEKIY
IJIOIA/IIMU TTOBEPXHOCTEN U 00bEMAMU
MOAOOHBIX TEI.

AHanM3UpOBaTh U MOJEIUPOBATH HA
A3bIKE€ TEOMETPUU PEAJIbHBIC CUTYAIIUH,
CBSI3aHHBIE C 00BEMAMU U
MTOBEPXHOCTSAMM TeJl, Ha I0Ka3aTEIbCTBO
Y HAa HAXOX/JICHHE T'€OMETPUYECKUX
BEJIMYUH

JBrxeHus

JBM>KEHUs MPOCTPAaHCTBA.
OtoOpakenusi. J[Br>keHuUs: U paBEHCTBO
¢uryp. O6mmue cBoiicTBa IBUKEHUI.
Buael 1BuKeHU: apauieIbHbIN
IIEPEHOC, LIEHTpaIbHAsl CUMMETPUS,
3€pKajbHasi CHMMETPHUS, TIOBOPOT
BOKpyT npsimoi. [IpeoOpazoBanust
nono6us. [Ipsmas u cdepa Diinepa.
I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKEHUS

[IpumensATh npaBusa BBITOTHEHUS
JNEUCTBUI CIOXKEHUS 1 BBIUMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA HA YHCIIO
Ipu pemeHnu 3anad. Haxonurs
KOOPJMHATHI BEKTOpa B JaHHOM 0Oa3zuce u
CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.
BcnoMHUTS OmpesiesieHne CKaJIsIpHOTO
YMHOKE€HHS U €ro CBOMCTBA. BhruucisaTh
C MMOMOUIBIO CKAISIPHOTO YMHOKEHUS
JUIMHBI BEKTOPOB, YIJIbl MEXAY HUMHU,
YCTaHABJIUBATH NEPIECHIUKYIISIPHOCTh
BEKTOPOB. AHAJIU3UPOBATh U
MOJIEJTUPOBATH HA SI3bIKE TEOMETPHUH
peanbHbIE CUTYAllUH, CBSI3aHHBIE C
(bMBUYECKUMU BEKTOPHBIMU BETUIMHAMH.
Hcnonp30Bath Npy pelIeHUN 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH B TPOCTPAHCTBE,

https://resh.edu.ru/s
ubject/lesson/6297/

conspect/
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IUTAHUMETPUYECKHE (PaKThl U METOBI.
CB000/IHO OTIEpUPOBATH MOHATUSAMHU:
0TOOpa)kKeHHE MPOCTPAHCTBA Ha ceOsl,
JBIO)KEHUE MPOCTPAHCTBA; LIEHTPaIbHAa,
oceBast U 3epKajibHasi CAMMETPUH,
napajJieNIbHbI IepEeHOC; PAaBEHCTBO U
noao6ue ¢uryp. JlokaszpiBaTh
YTBEPXKICHHSI O TOM, YTO LIEHTPAJIbHAS,
oceBast U 3epKajibHasi CAMMETPHH,
napajJieNIbHbIA IePEHOC SBIISIOTCS
JBUKEHUSAMU. BBIONHATE
npeodpaszoBanus noxoodus. Onepuponarb
MOHATHUSIMU: TIpsiMasi U cpepa Ditepa.
Pemate reomerpryeckue 3aga4u ¢
MCIIOJIb30BaHUEM JIBHKEHUH.
Hcronp30BaTh MpH peIIeHUH 331249
JIBUKEHHS IIPOCTPAHCTBA U UX CBOMCTBA

IToBTOpEHME,
00o001Ienne u
CUCTeMaTH3alus 3HAaHUU

17

O06o611ato1iee NOBTOPEHHUE MOHATHH U
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlus 3HAHWI.
HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Pemate crepeomerpruyeckue 3agaum Ha
JI0Ka3aTeNbCTBO MAaTEMATUUECKUX
OTHOIIECHUH, HaX0XKICHIE
reOMETPUUECKUX BEIUYHUH (JJINH, YIJIOB,
wionianen, oobEmMoB). Mcnonabs3zoBaTh npu
PELICHUHU CTEPEOMETPUYECKUX 3a1a
IUTAaHUMETPUYECKHE (PAKTBI U METOBI.
IIpoBOAUTH TOTMYECKH KOPPEKTHBIE
JTIOKa3aTeNbHbIE PACCYKICHUS IIPU
PELICHUHU CTEPEOMETPUYECKUX U
IUTaHUMETpUUecKuX 3afad. CpaBHUBATH U
aHAJIN3MPOBATh PEAJIbHBIE CUTYallUH U
BBISABJIATH BO3MOXKHOCTB €€
MOJIETTMPOBAHUS Ha SI3bIKE T€OMETPHH.
MopennpoBaTe peaIbHYIO CUTYalluIO Ha
A3bIKE TEOMETPUU U UCCIIEI0BATh
ITIOCTPOEHHBIE MOJIENIN, B TOM YHCJIE U C

https://infourok.ru/
urok-geometrii-v-
klasse-urok-
obobscheniya-i-

Znaniy-
651557.html
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UCIIOJIb30BaHUEM almapaTa anreopsl.
Hcnonbs30BaTh KOMIIBIOTEPHBIE
IIPOrPaMMBI [IPY PELICHUH 3a/1a4.
ITomy4aTs pencTaBiIeHHE O TEOMETPUU
KaK O Pa3BUBAIOILEICS HAYKE,
UCCIIEAYIOIIEH OKPYKAOIIUN MUD,
CBSI3aHHOM C pealbHbIMU 00bEKTaMH,
IIOMOTAIOIIEH PELINTh PEaJIbHbIE
KU3HEHHBIEC CUTYalluu O POJIU
CTEPEOMETPUU B PA3BUTHH COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

O6mee KOJIMYCCTBO YaCOB I10 IIPOrpaMme

102
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PaGouas nporpamma y4eOHOro kypca «BeposiTHOCTb M CTATHCTHKA»
IHossicHuTeabHAS 3aIUCKA

VY4eOHblii kypc «BepoATHOCTh W CTAaTHCTHUKA» YIIIYOJEHHOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriryOJE€HHOrO YpOBHS
Ha YpOBHE cpeaHero oobmero oOpa3zoBaHus. YueOHbIH Kypc IpeaHa3HauYeH
g (DOPMUPOBAHUS Y OOYJAIOMIMXCA CTATUCTUYECKOW KYIbTYpbl U TMOHUMAHUS POJIH
TEOPUN BEPOATHOCTEN KaK MaTEMaTUYECKOIO MHCTPYMEHTA Ul M3YyYEHUs CIIydalHBIX
COOBITUH, BEIMYUH U TporieccoB. [Ipu m3yueHnn kypca oboramaroTcsl IpefcTaBIeHUs
00y4arommxcs 0 METo/IaX UCCIEeIOBAaHUS U3MEHYMBOTO MHUPA, PAa3BUBACTCS TOHUMAHHE
3HaYUMOCTU U OOIIHOCTH MAaTEMaTUYECKUX METOJOB IO3HAHMS KaK HEOThEMJIEMOU
YacCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Conepxanue yueOHOro Kypca HaIpaBJIEHO Ha 3aKpEIUICHUWE 3HAaHWM, MOJTy4EeHHBIX
OpU HM3y4EeHUH Kypca Ha YpOBHE OCHOBHOrO 0OIIero oOpa3oBaHMs, U Ha pa3BUTHE
IPENCTABICHUNA O CIy4yalHbIX BEIMYMHAX M B3aMMOCBSI3AX MEXIY HUMU Ha BaXKHBIX
IIPUMEPAX, CHOKETHI KOTOPBIX IOYEPIHYTHI M3 OKpYXarolero mupa. B pesynprare
y oOyyammuxcss JOJKHO  cPOpMHUPOBAThCA  MPEACTaBJICHHME O  HaubOoliee
YIOTPEOUTENBHBIX U OOIIKUX MAaTEMaTHYECKUX MOJENSAX, UCIOJIb3YEMBIX JJI ONUCAHMS
AHTPOIIOMETPUYECKUX U JEMOrpaUUeCKuX BEIUYUH, IOTPEIIHOCTEN B pa3iIMyuHbIE POja
U3MEPEHUSX, JUIMTEIbHOCTH  OE€30TKa3HOM  paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a30if s OCBOCHHSI BEPOATHOCTHO-CTATUCTUYECKMX METOJOB, HEOOXOJAUMBIX
CHEIUATNCTaM HE TOJIbKO WH)KEHEPHBIX CIELHAIbHOCTEH, HO TaKXe€ COLMAIbHBIX U
IICUXOJIOTMYECKUX, MOCKOJIbKY COBpEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEJBLHOM
Mepe MCHOJb3YIOT anmnapar aHajinu3a OOJbIIMX JaHHBIX. L[eHTpalbHyI0 4acTh y4eOHOro
Kypca 3aHMMaeT OOCYXJEHHE 3aKOHa OONBIIMX Yucell — (DyHIaMEHTAILHOTO 3aKOHa
IPUPO/IbI, UMEIOILIETO MATEMATHYECKYIO (POpPMAITU3ALIMIO.

B coorBercTBUM C yKa3aHHBIMH LESIMM B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP W CTaTUCTHUKAa» Ha YIUIYOJIEHHOM YPOBHE BBIIECJIEHBl OCHOBHBIE
colepkarenbuble JUHUU: «CiydaiiHble COOBITHS W BeposTHOCTU» U «CiaydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMrMO OCHOBHBIX JIMHUHM B Y4€OHBIM KYpC BKJIIOUEHBI JIEMEHTHI T€OpUH rpadoB
U TEOPUU MHOKECTB, HEOOXOIUMbIE AJIs MOJHOLEHHOTO OCBOEHHUS MaTepuaia JaHHOTO
y4eOHOr0 Kypca U CMEXHBIX MATEMaTHYECKUX YIYEOHBIX KYPCOB.

Conepxxanue nuHuM «Cry4yailHble COOBITHSI M BEPOSITHOCTU» CIIY>KUT OCHOBOIA
Uit (OPMHPOBAaHUSI TPEJICTABICHUHA O paclpeiesieHud BEpOSTHOCTEH MEXIY
3HAQYEHUSIMU CIy4alHBbIX BEIMYUH. BakHyl0 4acTh B 3TOW COAEPKATEIBLHOM JIMHUM
3aHUMAeT U3yYEHUE reOMETPUUECKOro U OMHOMHUAIBHOTO pacipeIeIeHU U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOraMU — MTOKA3aTeIbHBIM U HOPMAJIbHBIM pacipeieICHUIMH.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMH  CIYYalHBIMM  BEJIMYMHAMH U
pacnpesiesieHUs MU, aKUEHTUPYIOT BHUMAaHHE OOy4YaloIIMXCAd Ha OMUCAHUU U U3yYEHUU
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CIIyJalHBIX SIBJICHHHA C TIOMOIIbI0 HENpEephIBHBIX (QyHKIMA. OCHOBHOE BHHUMaHHE
yIesieTcs MOKa3aTeIbHOMY U HOPMAJIBHOMY PacIpeiesICHUsIM.

B yueOGHOM Kypce mpeaycMaTpruBaeTCsl O3HAKOMUTEIBHOE U3YUCHUE CBS3H MEXKIY
CIIyYalHBIMH BEIMYMHAMH W ONKCAHWE JTOH CBS3M C TIOMOIIBIO Kod(dummenrta
KOPPEJISAINU U €r0 BEBIOOPOYHOTO aHANIOTa. DTH 3JIEMEHTHI COJIEP)KaHUS PAa3BUBAIOT TEMY
«JlmarpaMMBbl paccerBaHUs», H3Y9CHHYIO Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS,
¥ BO MHOTOM OITUPAIOTCS] HA CBEICHUS U3 KypCOB alreOpbl U TEOMETPHH.

Emé omuH sneMeHT copep)kaHus, KOTOPBIM Mpeasaractcs Ha O3HAKOMHUTEIBHOM
YPOBHE — IMOCJIEI0BAaTEIbHOCTh CIIy4alHbIX HE3aBUCHUMBIX COOBITHI, HACTYNAOIINUX
B eauHMIy BpeMeHH. O3HaKOMIJIGHHWE C pacHpeleICHHEM BEpPOSITHOCTEH KOJIMYeCTBa
TaKUX COOBITHI HOCHUT Pa3BUBAIOIINKA XapaKTep U SBISICTCS aKTYaJIbHBIM ISl OyIyITIX
aOWTYpHEHTOB,  MOCTYMAIOIUX Ha  y4eOHBIE  CHCIHATBHOCTH,  CBS3aHHBIC
C 00IIIeCTBEHHBIMU HAYKaMH, TICUXOJIOTHEH U YIIPaBICHUEM.

Ha wm3yuenue ydeOHOro Kypca «BeposSTHOCTh M CTAaTUCTHKa» Ha YrIIyOJEHHOM
ypoBHe otBoauTcs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hepemo), B 11 kimacce —
34 gaca (1 yac B HezeIIO).
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Conep:kanue o0yuyeHHst
10 kamacce

I'pad, cesasubid rpad, nytd B rpade: mukisl U 1end. CreneHb (BaJICHTHOCTB)
BepuuHbl. ['padbl Ha mIockocTH. [lepeBbs.

CnydJaitHple SKCIEpUMEHTBI (OMBITBI) M CIIydallHbIE COOBITHS. JIEMEHTapHBIC
coObITHsL  (MCXObl). BeposiTHOCTH clydyalHOro COOBITHA. bBIM30CTh YacTOTHl H
BepOSITHOCTU cOObITUH. CiydailHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMU.

Onepany Haj COOBITHSIMU: TEpECeUeHHE, OO0BEAMHEHHE, MPOTHUBOIOIOKHBIC
coObITHs. J{uarpammel Ditnepa. @opmysa CI0KEHUs BEPOSITHOCTEH.

YcnoBHass BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEH. JlepeBo  cirydallHOTO
skcriepuMenTa. Dopmyna moiaHOM BeposTHocTH. Popmyna baieca. HeszaBucumeblie
COOBITHSL.

bunapHbIii ciaydaliHblii ONBIT (MCIBITAaHUE), ycmeX M Heymada. HesaBucumbie
ucnbiTanus. Cepus HE3aBUCHUMBIX HUCIBITAHUW 1O MEpBOro ycmexa. IlepecraHoBku u
dakTopuain. Yucno couetanuid. TpeyronsHuk Ilackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBuUCHUMBIX ucnbiTaHuid bepnymnu. CrnydaliHbId BBIOOP W3 KOHEYHOM
COBOKYITHOCTH.

Cnydaitnas BennunHa. Pacnipenenenne BeposTHOCTEN. Jlnarpamma pacrpeneseHusl.
Onepauuu Haj ciay4allHBIMHA BeIMYMHAMH. buHapHas cimydaliHas BenmuuHa. [IpumMepbl
pacrnpesielieHui, B TOM YUCIIE TEOMETPUUECKOE 1 OMHOMUAJILHOE.

11 KJIACC

CoBmecTHOE pacnpeiesieHHE IBYX CIIy4allHbIX BeIM4YUH. HezaBrcuMble ciaydaliHble
BEJINYMHBI.

MareMaTHueckoe OXHJIAaHUE CIy4aliHOW BeMUYMHBI (pacrpenernenus). [Ipumepsl
IPUMECHEHUSI MaTEeMaTHYECKOr0 OXHJaHus (CTpaxoBaHHe, JOTepes). MaTeMaTHuecKoe
OXXKHMJIaHUE OWHApHOM Cciay4allHOM BeJIUYUHBI. MaremMaTH4YecKoe OXHUIAaHUE CYMMBbI
CIIy4aiiHBIX BEIMYMH. MaTeMaTuuecKoe 0XKUAaHNe T€OMETPUUYECKOI0 U OMHOMHUAIBHOTO
pacrpeIeIeHU .

Jlucriepcuss ¥ CTaHAAPTHOE OTKJIOHEHHUE CIydalHOW BEIMUYWHBI (pacmpesesicHus).
Hucnepcusi  OuHapHOW  cilydyallHOM  BeNMYMHBL. ~ MaTeMaTH4ecKoe  OXHIaHHE
MTPOU3BEACHUS U JUCIIEPCHUS] CYMMBI HE3aBUCHUMBIX CIIYYaWHBIX BEIWYHUH. Jlucnepcus u
CTaH/IAPTHOE OTKJIOHEHHE OMHOMMAIBHOTO pacnpeeneHus. Jucnepcus u crangapTHoe
OTKJIOHEHUE TEOMETPUUECKOTO PACIIPEICTICHUS.

HepaBenctBo YeoOniméBa. Teopema UYeObiméBa. Teopema bepuymm. 3akoH
OonbIKX ynces. BeiOOpouHbld MeTOn uccienoBaHui. BeiOOpOUHbIE XapaKTEpUCTUKH.
OneHrBaHNe BEPOATHOCTU COOBITHSI 1O BHIOOPOYHBIM AaHHBIM. [IpoBepka mpocTenmx
TUIIOTE3 C IIOMOLIBIO U3YUYEHHBIX PACIPEACICHUN.

HenpepeiBHble  ciydaiinble  BenuduHbl. [Ipumepsl. @DyHKUOHS  IUIOTHOCTH
BEPOSITHOCTU pacnpezeseHus. PaBHOMepHOE paclpeiesieHne U ero CBOWMCTBA. 3ajiayu,
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IIPUBOAILME K [I0KA3aTENBHOMY PaCIpEACIICHUI0. 3a1a4H, IPUBOJAIINE K HOPMAIBHOMY
pacupeneneHnto. OyHKIUS TUIOTHOCTH BEPOSTHOCTH ITOKA3aTENBHOIO PaclpeleIeHus,
(YHKIMS [IJIOTHOCTU BEPOSITHOCTH HOPMAJILHOTO pacnpeaeseHus. OyHKIMs II0THOCTH
Y CBOMCTBA HOPMAJILHOT'O PACIIPECICHHUS.

[TocnenoBaTeabHOCTh OJAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajauyu, NIPUBOASIINE
K pacupenenenuto [Iyaccona.

KoBapuanus nyx ciydaiiHelX BenuuuH. KosdduuueHT nMHEHHON Koppessuuu.
CoBmecTHbIE HAOMIOAEHUS ABYX BEIUYMH. BBIOOpOUHBIN KO3 (UIMEHT KOppEIsLuu.
Pasnuune Mexnay JIMHEMHOM CBA3BIO M IPUYMHHO-CIICICTBEHHOM CBA3bIO. JIMHeEWHas
perpeccusi, METO] HANMEHBIINX KBaJAPATOB.

HpeI[MeTHble Pe3yJIbTaThl

K xonmy 10 kiacca oOyqaromuiicss HAyduTCs:

CBOOOZHO ONEpPUPOBATH MOHATUSAMM. Tpad, TIOCKHU rpad, cCBA3HBIN rpad, MyTh
B rpade, LieTb, UK, IePEBO, CTENEHb BEPIINHBI, IEPEBO CIIYy4allHOIO HKCIIEPUMEHTA,

CBOOOJIHO OIEPUPOBATH MOHATHSAMU. CIYIAHHBINA SKCIIEPUMEHT (OIBIT), CITydaliHOS
COOBITHE, DIIEMEHTAPHOE CIIydaifHOe COOBITHE (DJIIEMEHTApPHBIA HCXOM) CIydaitHOTrO
OMbITA, HAXOJIUTh BEPOATHOCTH COOBITHMI B ONBITAX C PAaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMHU COOBITUSIMU,;

HaxXoIUTh U (OPMYIUPOBATH COOBITHS: TMepecedeHrue, OOBEIMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MPOTHUBOMOJIOKHOE TAHHOMY, UCIOJIb30BaTh AUarpaMMbl Diliepa,
KOOPJAMHATHYIO MPSAMYIO JUIsl pELIeHUs 3ajlad, MOJb30BaThCsd (POPMYIION CIIOXKEHUS
BEPOSITHOCTEN ISl BEPOATHOCTEN ABYX U TPEX CIYYaHBIX COOBITU;

ONEepUpPOBaTh NOHATHUSMHU. YCIOBHAas BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIY4alHOTO ASKCIEPUMEHTa, HaXOAWUTh BEPOSATHOCTU
COOBITHI ¢ TOMOIIBIO MTPAaBUJIa YMHOXKEHUS, A€peBa CIy4alHOIO OMbITa, UCIOJIb30BATh
dbopmyny mojaHON BepoATHOCTH, (popmyny baiieca mpu pelnieHuu 3agad, ONpenesiTh
HE3aBUCUMOCTb COOBITUI 1O (POPMYJI€ U 1O OPraHU3ALUU CIY4aWHOIO SKCIEPUMEHTA;

OPUMEHATh U3y4eHHblE KOMOMHATOPHBIE (POPMYJIBI AJI1 EPEUUCIICHUS JIEMEHTOB
MHO’KECTB, AJIEMEHTapHbIX COOBITUH CIY4allHOTO OMbITa, PELIEHUs 3a1ad M0 TEOpUu
BEPOSITHOCTEH;

CBOOOJIHO OMEPHUPOBATH MOHITUSIMU: OMHAPHBINA CIIy4alHbIH OMBIT (MCIBITAHHE),
yCHeX U HEey/auya, HE3aBUCUMBbIE UCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOIUTh BEPOSITHOCTH
COOBITHII: B CEpUM HMCHIBITAHUNA JI0 MEPBOrO yclexa, B CEpUM HCHbITaHWA bepHysu,
B OMBITE, CBA3AHHOM CO CIy4ailHbIM BHIOOPOM M3 KOHEUHOW COBOKYITHOCTH;

CBOOOJIHO OINEpPUPOBATHh TMOHATHSAMU: CilydailHas BEJIMYMHA, paclpeaeseHue
BEpOSITHOCTEH, JuarpaMma pachupeesieHus, OuHapHas CllydailHas BeJIMYMHA,
reoMeTpruiecKkoe, OMHOMUATIBLHOE pacipeiesicHue.

K konny 11 knacca o6y4aronuiicst Hay4uTCs:

ONEPUPOBATH MOHATHUIMU: COBMECTHOE PACIPENEIICHUE NBYX CIyYAHBIX BEJIUYMH,
UCIIOJIb30BaTh TaOJMIy COBMECTHOTO pAaclpeAeNieHUusl JABYX CIy4dallHbIX BEJIUYUH
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JUISL BBINEJICHUS PACHPEACIICHUsS KaXIOW BEIWYMHBI, ONPEICICHUS HE3aBUCUMOCTH
CIIy4alHbIX BEJIMYHH,;

CBOOOJIHO OIEPUPOBATh MOHATHEM MATEMaTHYECKOTrO OXXHMJIAHUS CIy4ailHOM
BENMMYMHBI (pacrmpesierieHust), MPUMEHITh CBOWCTBA MaTEMaTHYECKOTO OXHJIAHHS
OpU pEIICHUU 3a]a4, BBIYMCIATH MATEMaTHYECKOE OXHUAAHWE OWHOMMAIBHOTO H
TEOMETPUYECKOIO PaclpeIeIcHUN;

CBOOOJIHO OIEpPUPOBaTh MOHATUAMM. JUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
CIIy4alHOM BEJIMYMHBI, IIPUMEHATH CBOWCTBA JHMCIEPCUU CIIYYalHOW BEJIMYHHBI
(pactipenenieHusi) TpW  PEIICHWW 3a7ad, BBIUMCIATH JWCIEPCUI0 W CTaHIAPTHOE
OTKJIOHEHUE T€OMETPUUYECKOTO U OMHOMUAIIBHOTO paclpeesICHUN;

BBIUUCIIATh BBIOOPOUHBIE XapaKTEPUCTUKU IO JTAHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTUKH  TEHEPAJIbHOM  COBOKYIHOCTH  JIaHHBIX 1O  BBIOOPOYHBIM
xapakrepuctukaMm. OI€HMBaThb BEPOATHOCTH COOBITUH M MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, NOJIb3YSICh H3YYEHHBIMU PACIIPENCIICHUSMMU.
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TemaTu4ueckoe INIAHUPOBAaHHUE «BCpOﬂTHOCTb H CTATUCTUKA»

10 KJIACC
Ha3Banue Kosmuect | OcHOBHOe coepkaHue OcHOBHBbIE BU/IbI 1€ATEJILHOCTH JIeKTPOHHBbIE pecypchbl
pa3neJia (TeMbl) BO YaCOB o0ydarommxcs
DJeMeHTHI TEOpUHU 3 I'pad, cBsa3HbI rpad, npeacTaBieHue [TpencraBiasiTh OOBEKTHI M CBSI3H MEXKIY https://skysmart.ru/article
rpacdoB 3aJja4M ¢ IOMOIIbIO Tpada. HUMHU C IIOMOIIBIO I'pada, HaXOAUTh IyTH s/mathematic/osnovnye-

Crenenp (BaJICHTHOCTb) BEpPIIMHBI. MEXy BEpIIMHAMU Tpada. ponyatiya-teorii-grafov

ITyTs B rpade. Lenn u muxnsl. ['pader | Beigensts B rpade nenu u nukiasl. CTpOUTh

Ha IUIOCKOCTH. JlepeBo cilydyallHOTro JIEPEBO IO ONMCAHUIO CIIYYalHOTO OIIbITA,

9KCIIEPUMEHTA OIUCHIBATH CITy4aliHbIe COOBITHUS B

TEPMHUHAX JIepeBa.
Pematp 3aga4ym ¢ momouipio rpados

Cry4aiiHbIC OTIBITHI, 3 Crny4aiiHble SKCTIEPUMEHTHI (OTIBITHI) Bb1enate 1 OnuchIBaTh CrydaiiHbIe https://100urokov.ru/pred
ciry4aiiHbIe COOBITUS U CITydaiiHble COOBITHA. DIIEMEHTapHbBIE | COOBITUS B CIIy4aifHOM OIIBITE. mety/urok-9-teoriya-
Y BEPOSITHOCTH coObITHs (MCX0/1bI). BeposiTHOCTH dopmynupoBaTh yCIOBHS IPOBEICHHUS veroyatnosti
COOBITHI clty4aiiHoro coobITusi. BepositHocTn CITy4aiHOTO OIIBITA.

COOBITHI B OMBITaX C HaxoauTb BeposITHOCTH COOBITUH B OIBITaxX

PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMH HCXOaMU
Omnepanuu Haj 5 [Tepeceuenue, o0bequHEHHE MHOXKECTB | Mcrnonb3oBaThk auarpammsl Jitnepa u https://infourok.ru/operac
MHOXECTBAMH H ¥ COOBITHIA, IPOTUBOTIOIOKHBIE BepOaIbHOE OMHCaHNe COOBITHH TTPU 1i-nad-mnozhestvami-i-
COOBITHSIMH. coObITus. PopMyIa ClIoKEeHUs BBINOJIHEHUH ONepaluii HaJl COOBITUSMH. sobytiyami-slozhenie-i-
CrnoxxeHue u BEPOSTHOCTEH Y CIIOBHASI BEPOITHOCTh. | OLleHMBATh M3MEHEHUE BEPOSITHOCTEH umnozhenie-
YMHOKCHUE YMHOXEHHE BEpOSATHOCTEH. COOBITHH TT0 Mepe HACTYIUICHHUS APYTUX veroyatnostej-
BEPOSITHOCTEH. dopmyIa yCIOBHOW BEPOSTHOCTH. COOBITHI B CITy4aifHOM ormbITe. PemmaTh nezavisimye-sobytiya-
YcnoBHast dopMmyra NOTHOM BEPOSITHOCTH. 3a71a4M, B TOM YHUCIIE C UCTIOIB30BAHUEM nesovmestimye-sobytiya-
BEPOSITHOCTb. ®opmyna baiieca. HezaBucumelie JiepeBa ciay4yaitHoro omnbita, Gopmys 7165261.html
HesaBucumeie COOBITHSA CIIOKEHHUSI 1 YMHOXKECHUS BEPOSTHOCTEH
COOBITHS
DneMeHTHI 4 KombunaTopHoe npaBuiio yMHOKeHUs. | POpMyYIHpOBaThH U JOKa3bIBATh https://www.yaklass.ru/p/
KOMOMHATOPUKHU [lepecranoBku u pakropuain. Yucmo KOMOMHaTOpHbIe QakThl. Micnons30BaTh veroyatnost-i-

coueranuii. Tpeyronbuuk Ilackais.
®dopmyna buroma HeroToHa

IIPaBWJIO YMHOKEHUS, U3yUEHHbBIE
KOMOHMHATOPHbIE POPMYJIBI JUIS

statistika/10-
klass/elementy-
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https://skysmart.ru/articles/mathematic/osnovnye-ponyatiya-teorii-grafov
https://skysmart.ru/articles/mathematic/osnovnye-ponyatiya-teorii-grafov
https://skysmart.ru/articles/mathematic/osnovnye-ponyatiya-teorii-grafov
https://100urokov.ru/predmety/urok-9-teoriya-veroyatnosti
https://100urokov.ru/predmety/urok-9-teoriya-veroyatnosti
https://100urokov.ru/predmety/urok-9-teoriya-veroyatnosti
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://infourok.ru/operacii-nad-mnozhestvami-i-sobytiyami-slozhenie-i-umnozhenie-veroyatnostej-nezavisimye-sobytiya-nesovmestimye-sobytiya-7165261.html
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070

MIEPEYUCIICHUS AIIEMEHTOB Pa3InYHbIX
MHOYECTB, B TOM YHUCIIE JIEMEHTaPHBIX
COOBITUH B CITy4allHOM OTIBITE.
[Tons3oBatbest GOPMYION M TPEYTOIBHUKOM
[Tackans nms onpeneneHus ynucia
coueranuii. [Ipumensats popmyiy OuHOMA
Hrprotona ns npeoOpa3zoBaHus BRIpaXKEHUN

kombinatoriki-7432070

Cepun 5 BunapHsblii cixy4aiiHbINA OBIT Pa30uBath C10KHbBIE SKCIIEPUMEHTHI Ha https://www.yaklass.ru/p/
MOCIIE0BATEIbHBIX (ucmbITaHue), ycrex U Heyaya. OTAETbHBIC UCTIBITAaHHS. veroyatnost-i-
UCTIBITAaHUH. He3zaBucumele ucnsitanus. Cepus Pemiate 3a1a4n Ha TOMCK BEPOATHOCTEH statistika/10-klass/serii-
Hcnbrranus HE3aBHCUMBIX HCIIBITAHUH JI0 IEPBOTO | COOBITHII B CEpHH UCTIBITAHHUH JI0 IEPBOTO posledovatelnykh-
bepnyimm. ycriexa. Cepust HE3aBUCHMBIX ycriexa M B CepusX UcrbITanuii bepuymmm, a | ispytanii-
Cayyaiinblii BBIOOp ucneltanuil beprymu. Ciny4aiHbiin TaKKe B OMBITAX CO CIIy4ailHbIM BBIOOpOM U3 | 7448649/binarnyi-
U3 KOHCYHOU BBIOODP U3 KOHEYHOU COBOKYITHOCTH. KOHEYHOM COBOKYITHOCTH C sluchainyi-opyt-
COBOKYITHOCTH [TpakTudueckas padbota ¢ MCII0JIb30BaHWEM KOMOMHATOPHBIX (hakToB U | ISpytanie-uspekh-i-
UCIIOJIb30BAHUEM DJICKTPOHHBIX Ta0NHUI[ | GOpMYJI, B TOM YHCIIE B X0JI¢ TpakTuueckor | neudacha-7441860/re-
paboOTHI C MPUMEHEHUEM CTaHIaPTHBIX aa/f491a-ch91-4569-
byHKIni 8702-349b06429112
Cayuaiinble 14 Cnyuaitnas BenmnuuHa. Pacnpenenenne | OcBamBath MOHATHUS: Cly4aiiHas BenuunHa, | https://www.yaklass.ru/p/
BEJIMYWHBI U BeposATHOCTEH. Jnarpamma pacmpenenenue, Tabiuia pacpeneneHus, veroyatnost-i-
pacnpeeneHust pacnpenenenus. Onepanuu Haj JarpamMMa pacrpeieNIeHHs. statistika/10-

CIy4alHbIMU BenuduHamu. lIpumepst
pacupeneneHuid. bunapHas ciydaiiHas
BeJIMUMHA. ['eoMeTpuueckoe
pacnpenenenue. bunomuansHoe
pacnpenenenne. Marematnueckoe
0’KMJIaHUE CIy4allHON BEJIUYMHBI.
CoBMeCTHOE pacipesiesIeHHe IBYX
CIy4alHbIX BeJM4uH. HezaBucumele
cy4aiiHbele BeTuuuHbl. CBOMCTBA
MaTE€MaTUYECKOr0 OXKUIaHUS.
MaremaTtnueckoe 0xHuaaHnue OMHapHOU
CIIy4allHOM BEJIMYHHBI.
Maremartndeckoe oKHIaHue
reOMEeTPHUYECKOro 1 OMHOMHAIBHOTO

HaxoauTs 3HaueHus: CyMMBbI U
IIPOU3BENICHNUS CITy4aliHbIX BEJIUYHH.
Crtpouths OMHAapHBIE pacrpeeeHus 1o
OINUCAHUIO COOBITUH B CITy4alHBIX OIBITAX.
CtpouTh U pacrio3HaBaTh F€OMETPUUECKOE U
OMHOMMAJIBHOE paclpeieeHusI.

Pemars 3a1aun Ha BeIYMCIIEHUE
MaTeMaTHYECKOro oxkuaanus. CTpouThb
COBMECTHBIE pacnpeaeneHus. M3ydaTs
CBOICTBa MAaTEMaTHUYECKOIO 0’KUIAHUS.
Pematp 3a1aum ¢ MOMOIIBIO U3YYEHHBIX
CBOMCTB.

[To u3yuyeHHsIM popMysiaM HaXOJUTh
MaTEMaTHUYECKHUE OKUJAHUS CIIydyalHbIX

klass/sluchainye-
velichiny-i-
raspredeleniia-
7385679/sluchainaia-
velichina-raspredelenie-
7368794/re-62d0e366-
b7a9-4bal-bbf5-
254be7820a07
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https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/elementy-kombinatoriki-7432070
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/serii-posledovatelnykh-ispytanii-7448649/binarnyi-sluchainyi-opyt-ispytanie-uspekh-i-neudacha-7441860/re-aa7f491a-cb91-4569-8702-349b06429112
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/serii-posledovatelnykh-ispytanii-7448649/binarnyi-sluchainyi-opyt-ispytanie-uspekh-i-neudacha-7441860/re-aa7f491a-cb91-4569-8702-349b06429112
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/serii-posledovatelnykh-ispytanii-7448649/binarnyi-sluchainyi-opyt-ispytanie-uspekh-i-neudacha-7441860/re-aa7f491a-cb91-4569-8702-349b06429112
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/serii-posledovatelnykh-ispytanii-7448649/binarnyi-sluchainyi-opyt-ispytanie-uspekh-i-neudacha-7441860/re-aa7f491a-cb91-4569-8702-349b06429112
https://www.yaklass.ru/p/veroyatnost-i-statistika/10-klass/serii-posledovatelnykh-ispytanii-7448649/binarnyi-sluchainyi-opyt-ispytanie-uspekh-i-neudacha-7441860/re-aa7f491a-cb91-4569-8702-349b06429112
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pacnpenenenuit. Jlucnepcus u
CTaHJapTHOE OTKJIOHEeHHe. Jlucnepcus
OWMHAPHOW CITydyallHON BEJTUYMHBI.
CBolicTBa AuUCIIEPCUH.
Marematuueckoe 0Xu1aHNe
NPOU3BEACHUS U TUCTIEPCHUS CYMMBI
HE3aBUCHUMBIX CITYyYalHbIX BETUYHH.
Jucnepcrss OMHOMHATIBHOTO
pacrpezeneHusl.

[IpakTuueckas padora ¢
UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0IuII.

BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMHATIBHOE pacIpeieIeHusI.
OcBauBaTh NOHITHS: TUCTIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIIY4aliHOU
BEJIMYUHBI.

Haxonute nucnepcuto no pacupeneneHuro.
N3ydars cBOMCTBA AUCIIEPCUH.

[To nzyueHHbIM QOpMYyIIaM HAXOIUTh
JTUCTIEPCUI0 OUHOMUATIBHOTO
pacnpezeneHus, B TOM YHCIIe B XO/€
MPAKTUYECKON pabOThI

O61uee KOJIMYCCTBO YaCOB I10 IIPpOrpaMme
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11 KIIACC
Ha3Banue Konauvects | OcHOBHOe coaep:kaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH DJIeKTPOHHBIE PecypChl
pasieJa (Tembl) 0 4acoB 00yJarImuxcst
3aKoH OOJBIIMX YHCEIT 5 Hepasencto Yeobimésa. Teopema Pa30upath 10Ka3aTeILCTBA TEOPEM. https://www.yaklass.ru/p/
YeoObiméBa. Teopema beprysu. OcBauBath BEIOOPOYHBIN METOJT algebra/11-
3akoH 00JbIIHMX yncel. BRIOOpOUHBIH | MCCIIeI0BAHUM, B TOM YHCJIE B XOI€ klass/nachalnye-
METO/1 UCCIIeI0BAaHUI. MPAaKTUYECKON paboOThI svedeniia-
[MpakTudeckas padora ¢ matematicheskoi-
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX statistiki-9176/zakon-
Ta0JIUI raspredeleniia-
veroiatnostei-zakon-
bolshikh-chisel-10288/re-
a76720ab-07dd-431a-
b57a-19b9498e2a76
DIEMEHTEI 6 I'enepanbHast COBOKYIHOCTH H OcBauBaTh NOHATHS: TeHepATbHAS https://www.yaklass.ru/p/
MaTEMATHYECKON citydaiiHast BHIOOpKa. 3HAKOMCTBO C COBOKYITHOCTB, BEIOOPKA, BEIOOPOYHOE algebra/11-
CTaTUCTUKH BBIOOPOYHBIMH XapaKTEPUCTUKAMH. CcpejiHee U BHIGOPOUHAS AHCIIEPCHSL. klass/nachalnye-
O1ieHKa CPETHETO U AUCIIEPCUHU svedeniia-

FeHepaHLHOﬁ COBOKYITHOCTH

Bbruncnsate BbIOOpOUHBIE XapaKTEPUCTHKU U

matematicheskoi-
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C TIOMOIIBIO BEIOOPOYHBIX
xapakTepucTuk. OLueHuBaHue
BEPOSTHOCTEH COOBITHIA 11O BEIOOPKE.
Craructuueckas runoresa. [IpoBepka
MPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOMCTB M3yYEHHBIX PaCIPEICICHHIA.
[TpakTrueckas pabota c
WCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUIL

Ha UX OCHOBE OIICHHUBATh XapaKTEPUCTUKU
reHepajibHOM cOBOKYNHOCTH. OcBanBaTh
MIOHSATHS: CTATUCTUYECKAst THIIOTE3a.
OrneHnBaTh BEPOSATHOCTH COOBITHH U
IPOBEPATH MPOCTEHIIINE THITOTE3bI HA
OCHOBE BBHIOOPOYHBIX JIaHHBIX, B TOM YHUCIIE
B X0JI€ MMPAKTHUECKON PabOTHI

statistiki-9176

HenpepoiBHbie [IpumMeps! HENTPEPBHIBHBIX CIyYaHBIX | 3HAKOMHTBHCS MOHSATHIMU: HEMPEPbIBHAS https://www.yaklass.ru/p/
CITy4aliHblE BEJTMYHHBI Be4nH. OYHKIHS TUIOTHOCTH Clly4aiiHasi BeJIMYMHA, HETIPEPHIBHOE veroyatnost-i-
(pactipenencHus), BeposATHOCTH. PaBHOMEpHOE pacnpenenenue, GyHKIHS ITIOTHOCTH statistika/10-
MOKa3arejabHOe U pacnpezaeneuue. [Ipumepsl 3a1ad, BepOATHOCTH. HaxouTh BEPOSITHOCTH klass/sluchainye-
HOpMAaJIbHOE NPUBOAIINX K TIOKAa3aTEIBHOMY H K COOBITHH 110 TaHHOW (YHKIMH TUIOTHOCTH. | Velichiny-i-
pacnpeeneHust HOPMAJILHOMY PacIpe/IeICHHSIM. 3HAaKOMUTHCA C MOHATHSIMU: TTOKa3aTenbHoe | raspredeleniia-
ODyHKIHS TUIOTHOCTH BEPOSITHOCTH pacnpejieneHue, HopMalibHOE 7385679/sluchainaia-
MOKA3aTeIbHOIO PAaCIpeICACHHUS. pacnpezeneHue. BelaensaTh Mo onucaHuio velichina-raspredelenie-
@OyHKIUS TNIOTHOCTH BEPOSITHOCTH Clly4aiiHbIe BEJTMYMHBI, paclpeielieHHbIe o | Veroiatnostei-7368794/re-
HOPMAJIbHOT'O PACIpeNeICHUS NOKa3aTeIbHOMY 3aKOHY, 10 HopMaibHOMYy | 1da81169-6f2c-4fcd-
3akoHy. Pa3bupars npumeps 3a1ad, a646-03adc0299e42
NPUBOJISIIUX K TIOKa3aTeIbHOMY
pacnpesielieHUIo U K HOpMaJTbHOMY
pacnpeieIeHUIO
Pacripenencuue TTocienoBaTeIbHOCTh OMHOYHBIX Bbiensats 1o onucaHuio cirydaiiHoro ombita | hitps://k-
ITyaccona HE3aBUCHMBIX COOBITHIA. BEJIMYMHBI, paclipe/ieIeHHbIE TI0 3aKOHY tree.ru/statiy/statistika/ras

[Ipumep 3amaum, npUBOIAIIEN K
pacupenenenuro I[lyaccona.
[TpakTrueckas pabota ¢
MCII0JIb30BAHUEM 3JIEKTPOHHBIX
TabIIunIL

IlyaccoHa.

Pemate 3am1a4u, B TOM 4HCIIE B XO1€
MPAKTUYECKON pabOThI C MPUMEHEHHEM
CTaHJAPTHBIX (DYHKIIM JIEKTPOHHBIX
TabIInI

predelenie puassona

CBsi3b MEXIY
CIIy4ailHBIMU
BEJIMYNHAMHU

KoBapuarnus 1Byx cimyyailHbIX
BennurH. Koo dumeHt koppensun.
CoBmecTHBIE HAOIIOIEHUS IBYX
BeIMUMH. BeiOOpouHbIil K03 PuIreHTt
Koppensiiuy. Paznnune Mexy

OcBauBaTh NOHATHUS: KOBapHalIKs,
KO3 PUIMEHT KOppemsauu, THHEHHas
3aBUCUMOCTb.

O1eHrBaTh XapaKTep CBSI3U MEKITY
CIy4yallHBIMU BEJIMYMHAMU, UCXOJS U3

https://studfile.net/previe
w/16497460/page:21/
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JIMHEMHOM CBSI3bI0 U TPUUUHHO-
CIIEACTBEHHOM CB3bI0. JIMHeiiHas
perpeccus. [Ipaktuaeckas pabota ¢
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0JIUIL

IPUPOJIBI JaHHBIX U BBIYMCICHHBIX
XapaKTEPUCTHK.

Hcmons3oBaTh JuarpaMmbl paCCCHBAaHUA

JUIS1 ©300pa’KEHUsI COBMECTHOTO
paccenuBaHUsI JTaHHBIX.

HaxonuTh K03()(HUIIMEHTHI OCH AUATPAMMBI,
B TOM YHCJIE B XOJI€ IPAKTUUECKON pabOTHI ¢

NPUMEHEHHEM CTaHIAPTHHIX (QYHKIHN

O06001IEeHNE U
cUCTEMAaTU3alUs
3HaHUH

11

[IpencraBieHne NaHHBIX ¢ TOMOIIBIO
Ta0JIML ¥ IUarpaMM, ONKCcaTeNIbHAs
CTaTUCTHKA, ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, BBIYUCIICHHE
BEPOSITHOCTEH COOBITHIA C
npUMeHeHueM GpopMyIl U
rpadM4ecKuX METOI0B
(koopauHaTHas MpsimMasi, AepeBo,
nuarpamma Dusepa), cirydaiHble
BEJIMYMHBI U paclpeeieHus,
MaTeMaTUYeCKOe 0XKHIaHNe
CIIy4YallHON BEIUYMHBI

IToBTOPATH N3y4EHHOE U BBICTPAaUBATh
CUCTEMY 3HAHUU

https://urok.1sept.ru/articl
es/570224

OO111e€ KOJIMYECTBO YacOB IO MPOrpaMme
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[Tpu pazpaboTke paboueit mporpaMmbl B TEMATUUECKOM IJIAHUPOBAHUH YUTEHBI BO3MOKHOCTH MCTIOJIb30BaHUS
AIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BATEIBHBIX PECYPCOB, SBIISIIOLIUXCA YYEOHO-METOANYECKUMH MaTepuaiaMu (MyIbTUMEIUIMHBIC
MPOTPAMMBbI, SJIEKTPOHHbIE YUEOHUKHU U 3aJaYHUKH, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyaIbHbIE 1a0OPATOPUH, UTPOBBIE TPOTPAMMBI,
KOJIJIEKIIMH ITU(DPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIOJIB3YEMBIMU JIJIs1 00YUYEHHUS U BOCIIUTAHUSI PA3IMUYHBIX TPYIII
MOJIb30BaTENCH, MPEICTaBICHHBIMU B 3JIEKTPOHHOM (IIU(PPOBOM) BUE U PEAUTU3YIOIUMH IUIaKkTHYeckue Bo3MoxkHoct KT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BAHMH.
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